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BCTYII

JuckpetHa maTeMaTtuka € (GyHIAMEHTAJIBHOK AMCIUIUIIHOI B MIATOTOBII
(haxiBIliB y Taiy31 KOMIT IOTepHUX HayK. BoHa 3a0e3nedye TeopeTuyHe MIATPYHTS ISl
dbopmamizalii aaropuTMiB, CTPYKTYp JaHUX, Mojelied OOYMCIICHb 1 NPUHITUIIIB
moOyI0BU MTpOTrpaMHUX Ta iIH(POPMAIIHHUX CHUCTEM. 3HAHHS AUCKPETHOI MATEMATUKH
no3BoJisie ManOyTHiM [T-cmemianictam epexkTUBHO BUPINIyBaTH 3ajadl JIOTTYHOTO
aHai3y, CHUCTEMHOTO TMPOEKTYBaHHS, ONTHUMI3aIlii Ta 3a0e3MeUeHHS KOPEKTHOCTI
MIPOTPAMHOTO 3a0€3MEYEHHS.

[li ™eromuyHi peKOMEHJalii po3podbieHi g 37400yBadyiB  MEPIIOTO
(OakanmaBpChKOT0) piBHS BHIIOI OCBITH 3@ OCBITHBO-TIPO(ECIHHOIO MPOrpPaMoro
«KoMmm’rotepHi  Haykw». Marepiaql  BIANOBIJa€  HaBYaJbHOMY IUIaHYy Ta
CTPYKTYpOBaHUM BIJIMOBIIHO /IO JIOT1KM BUBYEHHS OCHOBHHUX PO3/ILIIB JUCHUIUIIHU:
Teopli MHOXWH, OIHApHUX BiAHOIICHb, (YHKIINA, BiJOOpaKeHb, BIIHOIIECHb
€KBIBAJICHTHOCTI Ta TOPAAKY. 3HAUHY yBary MNPUAUICHO MPHUKIAJIHOMY AacleKTy —
CTYICHTH 3HAWIyTh YUCIICHHI TMPUKIAT BHKOPUCTAHHSI MAaTEMaTUYHHUX TOHATH Y
Mozensx 0a3 gaHuX, rpadax, BIIHOIIGHHSX MK 00 ’€KTamu, omeparlisix Hal
MHOKHHAMH TOIIIO.

[TociOHMK MICTUTh MNPAaKTUYHI 3aBJaHHA, IHAUBIAYalbHI POOOTH W TECTOBI
MUTAHHS, K1 COPSIMOBaHI Ha 3aKPIMJICHHS TEOPETUYHHUX 3HAHB T PO3BUTOK JIOTTYHOTO
MUCTIEHHS. 3aBlIaHHA CHOPMYIbOBaHI 3 ypaxXyBaHHAM CYyYaCHHX BHMOT [0
npodeciiinoi miarotoBku IT-¢axiBiiB, a TakokK OpPIEHTOBAaHI Ha MDKIUCIHILIIHAPHE
MO€THAHHS MAaTEeMaTUKH, IHQOPMATUKH Ta EKOHOMIKH.

Mera maHWX METONUYHUX PEKOMEHJAIlid — JOTOMOITH CTYyJCHTaM HE JIHUIIe
OTMaHyBaTH TEOPETUYHHI MaTepiall, a i HABUUTHUCS 3aCTOCOBYBATH HA0yTi 3HAHHS TpU
PO3B’sI3aHHI peallbHUX 3ajlad, MOJIeJIIOBaHHI 00’€KTIB 1 mpoleciB y cdepi
iHpopMariitnux TexHoJorik. O4iKyeThCs, IO JaHUW Marepiall CHPHUSATHME
(GbOopMyBaHHIO CUCTEMHOT'O MAaTEMaTHYHOTO MHCIEHHS, HEOOXiTHOTO ISl TTOAIIBIION
(haxoBOi MMiITOTOBKH.



TEMA 1. OcHOBHI NOHATTSA TEOPil MHOXKHH

Ipuxaan 1. HaBenemo mie kibka NpUKIIaAiB MHOXKHUH:
MHoX1Ha HaTypaJbHUX YUCell, sIKl € MeHIIUMU 3a 15. [To3Hauumo 11 N ;

MHuoxuHa uudp aecsatkoBoi cucteMu. [TozHauumo ii D ;
MuoxuHa uudp aBirikoBoi cuctemu. [lo3nauumo ii B ;
Muoxuna nmapHux yucel. Ilosnayumo i N, ;

MHoXHa BUAIB HABYAIBHUX 3aHATH CTyIeHTIB. [To3Haunmo ii 4.

Takum yrHOM, MU TIATIUTH TTPOOJIEMU 3aaHHs MHOXUH. [Ipy iboMy HaBeeHI BUIIE
MPUKIAAN MHOXKHH 33JIaf0Th OMUCH XapaKTEPUCTHYHUX BIIACTUBOCTEH, SIKI MIOBHHHI
MaTH iXH1 €JIEMEHTH.

Ipuxaang 2. CTOCOBHO 3a3HaUY€HUX BHIIE MPUKIIAIIB MAEMO:
e N, ={1,2,3,4,5,6,7,8,9,10,11,12,13, 14} ;
«D ={0,1,2,3,4,5,6,7,8,9};

« B={0,1};
eN,=1{2,4,68, ..}.

e 4 = {a,a,, a, a, a,}, 1€
a, — JIeKLIT;

a, — 1abopaTopHi pobOTH;
a, — IPaKTUYHI 3aHATTS;

a, — IHAMB1lyalbHa po0oTa;
a — caMOCTIIHa po0OoTa.

3. llpenukaTHuil (BUCIOBIIOBAJbHUMN, MOPOKYBAIBHHUI) 3a JONOMOIOO
MpeanKaTa, TOOTO MHOKMHA 3aa€Thesl Y BUTIAML {x : P(x)} abo {x|P(x)}, ne P(x)

Ha6YBa€ 3HAYECHHS «ICTHHAY JIIA €JIEMCHTIB MHOKHHH.

Hpuxaan 3. [puxnany npeaukaTis:
e N, = {x| x — HaTypajbHe 4MCII0, IKEe MEeHILIe 3a 15};

e D ={x|x —uudpa 1ecsITKOBOi CUCTEMHU } ;

« B ={x|x — mudpa agiiikoBoi cucremu } = {x | x> —x =0};

e N,=1{2,4,5,...} ={x|x —mapHe uncno} ={x|Ine N(x=2n)};
e A={x|x — BiJ HABYUAJBLHUX 3aHATH CTYJCHTIB}.

4. 3a 1O0MTOMOT0I0 MOPOIKYBAIBHOT MPOLIEYPH, SIKa OMHUCYE CIOCIO OTpUMaHHS
€JIEMEHTIB MHOKMHH 13 BXK€ 1CHYIOUMX a00 1HIIUX 00’ €KTIB, AKIIIO TAKHA CIOCIO 1CHYE.
EnemenTaMu MHOXUHU € BCl 00’ €KTH, SIK1 MOKYTh OyTH CTBOPEHI 3a JOMOMOTOIO IIi€i
npouenypu. Yacrime 3a Bce MOPOKYIOYa MpoLEAypa 3ala€TbCsl PEKypPCUBHUMMU
paBUJIaMHU.

Ipukaan 4. 3a1amMo OPOHKYIOUI MPOTICAYPH JIs PAHIIIE HABEACHUX MPUKIIAIIB:
o JUII MHOKHHH N, :



a)le N,;06)akmo xe N,, 0 y=x+1 1ex € N, noku y <15;
e 1JI1 MHOXXUHU D :

a) 0eD;06)sxkmo xe D, 10 y=x+1Tex € D, moku y <9;

o IJI1 MHOKUHHU B:

a) 0e B;0)sxmo xe B, 10 y=x+1 Tex € B, moku y <1;

o JUISL MHOXKHHU N, :

a)2e N,;06)sakmo xe N,,T0 y=x+2 1eXK € N, ;

o 1711 MHOXKMHU A TOPOJIXKYIOUOi MPOIEAYPH HE ICHYE, TOMY 1110 HE 3pPO3YyMLIO
SAKUM YMHOM MOYXHA OTPUMATH HACTYIHUI €JIEMEHT 13 BXKE ICHYIOUHX.

Ipukaan 5. HapegeMo npukiiaay HIIUX MHOXKHWH:

3a KOJIMIIHBOK MApPKCUCTCHKOIO Kiacu(ikaiiero (yHKIIIOHAIHHOK OCHOBOIO
PO3BUTKY JIIOJICBKOTO CYCHIBCTBA € MarepiajbHe BUPOOHHUIITBO, SIKE K MHOXHHA,
MO3HAUUMO 1i A, CKIAJA€ThCSI 3 TPhOX EJIEMEHTIB, SKI TEXK € MHOXWHAMMU:
A={A4,,4,,4,}, ne

A, — MHO>XMHa poOO4YUX pecypciB,

A, — MHOKMHA IPEIMETIB Mpall,

A, — MHOH1HA 3ac001B Ipalrii.

B cBowo uyepry C={4,,4,} MHOXKHHA, sKa HA3UBAETbCI MHOXKHHOIO

IPOAYKTUBHUX CHUIL.
MHuoxuHa B 3aco0iB BUPOOHMLTBA CKIAJA€ThCS 3 JIBOX EJEMEHTIB: B, —

MHO’KMHU MPEIMETIB Mpalll 1 B, — MHOXXMHHU 3ac001B Ipalll:
B=1{B,B,}.

3a pUHKOBOIO KJ1acu(iKaIli€ro, siKa MaHye 3apa3, MHOKHUHA eKOHOMIYHUX PECYPCIB
R, TOOTO pecypciB, siIKi BUKOPHUCTOBYIOTHCS /IS BUPOOHHUIITBA TOBAapiB 1 MOCIYT,
CKJIQIA€THCS 3 ABOX CIIEMEHTIB:

R={R,,R,}, e

R, — MHOHMHa MaTeplalbHUX PECYPCIB,
R, — MHOXXMHA JIIOJICBKUX PECYPCIB.

Ipukaan 6. SAxuio B 3a7a4i MoBa 1€ PO CTYJIEHTIB, TO YHIBepcyMoM U Moske OyTH
MHOHHA BCIX CTYJICHTIB JIeAKO1 Ipymu, a0o ¢akyJIbTeTy, ado JACIKOr0 YHIBEPCUTETY,
a6o Bcix BH3 Ykpainu, abo Bcroro cBiTy. Hanpukinaz, SKio B 3aa4i miIpaxoBy€eTbCs
YCHIIHICTh Jedakoro okpemoro cryaenrta rpynu 1EK, to B sikocti U ngoctaTtHbo
oOpaTu MHOXHHY CTYJAEHTIB L€l TPYIH, SIKIIO CKJIAJA€ThCS MOPIBHSJIbHA TaOIULA
ycmimHocTi ctyaenTiB nepuoro kypcy KHEY a6o X/ITV, To B sikocTi yHiBepcymy U
JOCTAaTHHO PO3IIIAJATH MHOKMHY BCIX CTYACHTIB MEPUIOro KypCy JAaHUX HaBYAIbHUX
3aKJIaJiB.

Byab-sKy MHOKUHY pO3TIISIIATUMEMO Y 3B’SI3KYy 3 YHIBEPCYMOM, SIKMI Ha KOJIax
Eitnepa acomiroBaTUMEMO 3 TPSIMOKYTHHKOM Ha IUIONIMHI, BCEPEIWHI SKOTO
300paxaTUMEMO MHOXKUHH, SIK MU pOOUITH, TOYMHAIOYH 3 pHC. 1.
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Hoga onepartiss U — 4= A4 — (abcotoTHE JOMOBHEHHSI A ) — 116 MHOXHHA, 110
MICTUTh YC1 €JIEMEHTH YHIBEpCyMY, 32 BUHSATKOM eJleMeHTiB 4 (puc.5).

()

Puc.5 Puc.6

B

Hpuxaag 7. Skmo po3risaatyd B sSIKOCTI yYHiBepcymy U MHOXXWHY CHIBPOOITHHKIB
nesikoi (pipMu Ta 03HAYUTH JIITEPAMHU:

o A — MHOXXHHY MEHEJ)KepiB L€l (hipmu;

o B — MHOXUHY CriBpOOITHUKIB 32 BikoM O11b1 30 pOKiB;

o C — MHOXUHY CIiBpOOITHUKIB 3a BikoM Oii1b1 40 pOKiB;

o D — MHOXHHY CIIBPOOITHHUKIB, SIKI MaIOTh CTaX pOOOTH OLIBII 32 5 POKIB.

Bu3Haunmo 3MiCT MHOKUH:

1) A — MHOXWMHA CIIBPOOITHUKIB (h1pMHU, K1 HE € MEHEPKEPaAMH;

2) B — MHOXUHA CIIBPOOITHUKIB (ipMH, IKUM 32 BikoM He Oibiie 30 pokiB;

3) AN B — MHOXHHA MEHEDKEP1B (QipMu, sIKUM 3a BikoM Otk 30 poKiB;

4) BND — MHOXHHA CIiBpoGITHHKIB (ipmu 3a BikoM He 6imbm 30 pokiB, sKi
MaloTh CTaXX poOOTH HE OUIBII 5 POKIB;

5) BN D —MHOXH1HA CIiBPOOITHUKIB (hipMH 3a BikoM 6ibi 30 pokiB, SKi MAtOTh
CTaX poOOTH HE OUIBII 5 POKIB.

Ilpukaaag 8. CTOCOBHO BWINEHABEJACHOTO MPUKJIA[a IMJAMHOXUHAMUA MHOXHHH U
CIIBPOOITHHKIB Jiesikoi ¢ipmu € MHOXuHU A, B, C, D, A, B, AnB, BNnD,
BND. Kpim Toro MmoxHa po3risiiaTi, 1o

C c B — MHOXWHa CIIBpOOITHUKIB (PpipmMu, SIKUM 3a BikoM Oiibin 40 pokiB, €
M1IMHO>KWHOK MHOXXMHU CITIBPOOITHHKIB 3a BIKOM O11b111 30 POKIB.

BND c B, BNnD c D —MHOXHHA CIiBpoOIiTHUKIB (hipMH 3a BikoM He GibI
30 pokiB, SKI MalOTh CTaX pOOOTH HE OUIBII 5 POKIB, € MIAMHOXHUHOI MHOXXUHH
CIiBpOOITHUKIB (hipMHU, SKUM 3a BikoM He Outbi 30, i 0OTHOYACHO € T1IMHOKHUHOIO
MHOXHHHU CITIBPOOITHUKIB (DIpMH, SIKI MatOTh CTaK pOOOTH HE OUIBII 5 POKiB.

[Tinkpecnaumo, 10 BC1 HABEACHI MPUKIAAM TIJIMHOKHUH € MPUKIaJaMU 1ICTUHHUX
[T IMHOKWH.

[TopoxHsT MHOXKMHA HE MICTHTH elieMeHTiB. OTxe, MoJalouu 10 MHOXHHH A
MOPOXKHIO MHOXHHY, MU (DaKTUYHO HIYOTO HE M0JaeMO. ToMy 3aBXIW MOKHA
BBAXKATH, 110 Oy/1b-IKa MHOKMHA 4 MICTUTh OPOKHIO MHOKUHY SIK TT1JIMHOXKHHY.

Ipukaanx 9. Hexait 4={x|x — moacbka icrota} i B ={x|x — mOICbKa iCTOTa

’KIHOYOI1 CTaTl}; TOJII 3po3ymijo, mo B < A, a B —iCTUHHA MAMHOXHWHA A .
Tpeba OyTH yBaXXHHUM, 1100 PO3PI3ZHATH €JIEMEHTH MHOKUHH Ta MiIMHOKUHH I1€1
MHOXXHHM. Hampuknan, konu numyte a € {a,b,c} 1e o3Hayae, 0 €JIEMEHT ad €

YJIGHOM MHOXHHH, IO CKJIQJa€ThCS 3 TPhOX €JIeMEHTIB: a, b 1 c¢. Konu % nuiyTtsb



{a} c {a,b,c}, 1e 03Hayae, MO MHOXKMHA, 10 CKIAJAETHCS 3 OJHOTO E€JIIEMEHTA d, €

M1 IMHOKMHOI0 MHOKWHH, SIKa CKJIQIa€ThCS 3 TPhOX €JIEMEHTIB: d, b, C.

Takum unHOM, skiio Po3oB A.1O. € ctynentom rpynu 1EK, To 11e o3Hauae, 1o
el CTYJCHT € eJIeMEHTOM MHOXUHU A ctyaeHTiB rpynu 1EK. fkmio e enunwmii
CTYJEHT Ili€l TPYIH, KUK CKJIaB 3UMOBY Ce€Cil0 Ha “BIAMIHHO”, TO CTyJaeHT Po3oB
AIO., € enuHUM eeMEeHTOM MHOXHUHU B cTyaeHTiB-BiaMiHHMKIB rpynu 1EK 3a
pe3yJibTaTaMu 3UMOBO] cecli, pu yomy B C 4.

Hpukaax 10. /lns tpuenemMeHTHOT MHOXUHU A = {a,b,c} MaeMO

P(A) = {D,{a},{b},{c}.{a, b} {a,c},{b,c},{a,b,c}} .

VY pasi KiHIIEBOI MHOXHHU A, 10 CKJIAJAETHCS 3 N €JIEMEHTIB, MHOXHHA
nigMHOXKUH P(A) wmictute 2" enemeHtiB. Cii MiAKPECTUTH BIAMIHHOCTI MiX

BITHOIIICHHSM HAJICKHOCTI ( € ) 1 BITHOMIEHHSIM BKJIIOUEHHS (C ). SIK yke 3a3Hadanocs,
MHOXHUHA A MOXe OyTH CBOEIO MIAMHOXHHOK ( A C A), ajie BOHa HE MOYKE BXOJUTH
10 ckiaxy cBoix enemeHTiB (A4 ¢ A). HaBiTh y pa3i OJHOETEMEHTHUX MiAMHOXHUH
MOTPIOHO BIAPI3HATU MHOXKUHY A = {a} Ta il €IUHHUIN €JIeMEHT a (IUBUCH MPHUKIIAN).
BigHOmIEHHS BKIIFOYSHHS Ma€ BIACTUBICTH TPAH3UTUBHOCTI, BITHOIICHHS HAJIEKHOCTI
1i€i BIacTUBOCTI He Ma€. To0OTo, 13 Toro, mo a € A A A € B He BHUTIKae, IO a € B, Ak
31A€THCS HA MEPIINN TOTJIS.

Ipukaaxg 11. Posrmsaemo Ttaki mMHOXuHu A ={a,b}, B={{a},{a,b},{a,b,c}}.
Hiiicno A€ B,ane ag¢g B.

Ipukaax 12. Cnoyatky mpoBeneMo TOTOXHICTE 3a) AU(BNC)=(4AUB)N

N (AU C), BUKOPUCTOBYIOUH TBEPAXKEHHS PO PIBHICTH MHOXKHH.

Hosenemo, mo AU (BNC)c (A B)N (A C). g 1boro BisbMeMO 0y /1b-sIKe
xe AU(BNC), Tomli 3a O3HAYCHHSIM OIepamidi «U» 1 «N», xe€Adv
V(xe BAaxe(). 3a 3aKOHOM JUCTPUOYTHUBHOCTI AU3 FOHKIIIT BITHOCHO KOH’ FOHKITIT
MaeMo, o (xe AvxeB)A(xeBvxe(C), T06T0 xe(AUB)Axe(BUC) abo
xe(AuB)N(BUC(C), mo i 0yn0 NOTPIOHO TOBECTH.

Hosenemo, o (AU B)N(BUC)c Au (BN C). lng nporo BisbMeMO Oy /b-sKe
xe(AuB)N(BuC(C). 3Biacu (xe AvxeB)A(xeBvxe(C) abo xedv
v(xeBaxe(C), 10010 x € AU (BNC), mo i 0yyno moTpiOHO TOBECTH.

3riiHO 3 TBEP/KEHHSIM MpO PpiBHICTH MHOXHUH 3a) AU(BNC)=(AUB)N
NAuC).

Hosenemo, mo AU(BNC)=(AUB)N(AUC) 3a 03HA4YCHHSIM PIBHOCTI
MHOXHH. {7151 11bOro 3HOBY Bi3bMeMO Oyab-sike x € 4 U (B N C), TO/1 32 03HAYECHHSIM
oTeparii «\U » 1 «M», I1e eKBiBaJIeHTHE ToMY, 0 X € AV (x € B A x € C). Ile B cBOIO
Yepry 3a 3aKOHOM JIUCTPUOYTUBHOCTI U3 FOHKIIIT BISTHOCHO KOH IOHKIIIi €KBIBaJICHTHE



Tomy, mo (xeAvxeB)A(xeBvxeC(C), 10010 xe AUBAxeBUC abo
xe(AUB)N(BuUC). TakuM YUHOM MHU JIOBEIH, IO

Vx(xeAuBNnC) = xedv(xeBarxe(C)e(xeAvxeB)a(xeArxe() <
SxeAUBvxe AUC < xe(AUB)N(AUC),

TOOTO Vx(xe AU(BNC) < xe(AUuB)n(4u).

3a 03HAaYEHHSM PIBHOCTI IBOX MHOXKUH 11€ 03Ha4dae, 1o AU (BN C)=(4UB)N
N(AuC).

JloBenemo Ty caMy TOTOXHICTh anreOpaiyaum croco6om. Haramaemo, mo mpu
OMY MU MA€MO BHMKOPHUCTOBYBATH OCHOBHI BJIACTHBOCTI (TOTOXKHOCTI) anreOpu
MHOXHUH TPUYOMY, SKIIO MH JTOBOJAUTHMEMO JESKY TOTOXHICTh, TO BCl 1HIII
BBKaTUMEMO JIOBEJICHUMHU.

Amxe, Tpeba noBectt AU (BNC)=(AUB)N(AUC)

[Tounemo 3 nmpaBoi YaCTUHU

36) 16) 30)
(AUB)N(AVC) =(AUB) N A UV(AVB)NC)=(AN(AUB))U(CN(AUB)) =
36) 2a) 86)
=((ANnA)VANB))U((CNA)V(CNB)=(ANnA)V(ANB)U(CNA)U(CNB) =

86) 9a)16) 9a)
=Au(ANB)U(CNAU(CNB) = AVANC)U(CNB)=AU(CNB),iT.1.
MU OTPUMAaJIH JIIBY 4YaCTUHY. TOTOXHICTH JIOBEJICHO.
Bynab-sixa Teopema anre6pu MHOKUH BUBOAUTHCS 3 TOTOKHOCTEHN 2a) 1 20),T00TO

METOIOM anreOpaidyHuX MePETBOPEHb.

Ipukaan 13. JloBenemo BiractuBicth 8a) AU A = A, MOCTIAOBHO BUKOPUCTOBYIOUH
BIIacTHBOCTI 40), 5a), 3a), 50), 4a).
46) 5a) _ 3a) _56) 4a)
AUVA=(AvANU =(AvA)N(AUA)=Au(ANnA)= AV = A.

Ipuxaan 14. Haenemo npukiaan po30UTTS MHOKHUH:
Hexait 4 ={a,b,c,d,e}, Toni cykynHictb MHOXXUH B ={a,b,c} 1 C={d,e} €

po30UTTAM MHOXKUHU A, ToMy o BUC=4,a BNC=J.
Hexait 4 — MHOXU1Ha CiBpOOITHUKIB 1edK01 (ipMu. PO3OUTTSIM 111€1 MHOXKHHH €
CYKYTHICTh JBOX MHOXXHH — MHOXXHHH YOJIOBIKIB Ta JKIHOK, SIKI € CIIBPOOITHUKAMH

bipmu.
Hexail A — MHOXMHa CTyAEHTIB (aKyabTeTy. CyKyImHICTb MHOXHH 4, e A, —

MHOHHA CTYJIEHTIB i -1 rpynu (aKyJIbTETy, € PO3OUTTIM MHOXHUHU A .

Ipukaan 15. HaBenemo npukiaan A1eKapTOBOro J00YTKY:
Axmo A={a,,a,}, B=1{b,,b,,b,}, TONI

AxB = {(a1ab1)a(a19b2)>(a19b3)9(a2sb1)a(a2:b2):(azab3)}:

BxA={(b,a,),(b,a,),(b,,a,),(b,,a,),(b;,a,),(bs,a,),}.
SAxmo € maoxuHa nipizBum X = { Crenenko, Uyiiko, Ko3ak} 1 € MHOXWHA TIOCaT

Y = {crapmmii MmeHexep, MeHemkep } dutii Gipmu.
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Toni nexaptiB 3100yToK X XV = {(CTeneHko, crapumii MeHemxep), (CreueHko,

Menemxkep), (Uykiko, crapmmii Mmenemxkep), (Uyiko, menemxep), (Kozak, crapuumii
MeHekep), (Kozak, MmeHemxkep)} € MHOKHMHOIO BCIX MOKJIMBUX BapiaHTIB PO3MOJILITY
Ipi3BUII CIIBPOOITHUKIB 3a BCiMa MocajaMu JIaHoi (imii.

HekaptiB n100yTok Y x X = {(Crapmmuii menemxkep, Crenenko), (Crapmii
Menemxkep, Uyiiko), (Crapmmit menemkep, Kozak), (Menemxep, CreneHko),
(Menemxep, Uyiiko), (Menemkep, Ko3ak)} € MHOKHHOIO BCIX MOKIMBUX BapiaHTIB
po3moauTy mocas AaHoi Gipmu 3a BciMa Mpi3BUIIaMu (0cobamm).

3po3yMmisio, 110 B 3arajJbHOMY BUTJIAl AJI JBOX MHOXUH A 1 B BUKOHYETHCS
AxB#BxA.

Hpukaax 16. Ha konax Eitnepa 300pa)keHO pe3ynbTaT olepaiiii 3 MHOXHHAMHU.
Buxoasuu 3 300pakeHHsI HABECTH Pe3yJIbTaT B aJireOpaiuHOMY BUTJISA/IL.
l.AnBuUC

Puc.10.
ANBUC=(ANBNC)u(ANnBNC).
Mu BUKOpHUCTaNHM TOHATTS PO3OUTTS yHIBEpcyMy. Ane s anreOpaidHoro
BUTJISITy MOKHA 3HAUTH 1 1HII1 BapianTu. Hanpukian,
ANBUC=(AUC)-B=(AUCUB)-B=(AUC)UB iT.x.
2.(ANnB)yu(ANC)U(BN(O)

Puc.11.
(ANB)U(ANC)U(BNC)=(ANBNC)U(ANBNC)U(ANBNC)U
(ANBNC)=Cn(AuB)u(AnB)=BNn(4uC)u(ANC) iT.A.

3.(ANnB)u(A4nC)

Puc.12.
(ANB)U(ANC)=(ANBNC)UANBNC)U(ANBNC)=
=AN(BUC)=(ANnB)@(ANC)u(AnBnNC) 11.10.
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TEMA 2. binapHi BiiHOIIeHHS

Hpuxaan 1. [Mpuxnagu 6iHApHUX BiTHOIIEHB:
1. BXOAWUTH IO CKJIAAy JAESKOTO KOJIEKTHUBY;
. BIITHOIIIEHHS HAJIEKHOCTI,
. BKITFOUCHHSI MHOYKHUH;
. IpaLlOBaTH B OAHIN (ipmi;
. HEpIBHICTb YHCEIT;
. Oyt Oparom;
. JUITUTHCS HA sIKe-HEOY/Ib HATypajbHE YHCIIO.
Jl1s HaBeIeHUX BIJHOIICHD 3aIIUIIIEMO BIIMOBIIHI IM CITIBBIHOIIICHHS:
1. Po3oB — ctapocta rpynu 1EK;
2.-Komnap 1 CrenaneHKo BYAThCS B OJHIN TPYIIi;
3-AcC B;
4. Pe3nik 1 TuMOIIEHKO MPAIOIOTh B OJHIN (ipMi;
5.5>2;
6. borman 6pat BikTopa;
7. 6 mianThed Ha 3.

N ON BN

Ipukaan 2. Hexaii muoxkxuna X = { Crenenko, Uyiiko, Ko3ak}, € 1esik0r0 MHOXHHOIO
MIPI3BUII, @ MHOXKMHA Y = { cTapilnii MEHeKep, MEHEKEp } € MHOXKUHOIO rocaj (imii

nesikoi ¢gipmu. JlekaptiB 1obyTtoxk X x Y wmictuth 6 BropsiakoBanux map. Lle mapwu
X xY ={(Creuenko, crapmuii Menemxkep), (Creuenko, wmenemxep), (Hyiiko,

crapmuii MmeHemkep), (UYyitko, menemxep), (Kozak, crapmmii meHemxkep), (Kozaxk,
meHekep)}. Posrnsnemo OinapHe BiaHomeHHs AcC X xY, ne A= {(Uyiiko,

crapmuii MmeHemkep), (Crenenko, meremkep), (Kozak, menemxkep)}. Lle BigHOMICHHS
BCTAHOBJIIOE BIMIOBIIHICTH MPI13BHUIIL 0C10 TTOCaaM, siKi BOHU 3aiiMatoTh y dimii pipmu,
TOOTO € BIJHOILIEHHSM ,,3aliMaTu mocauy’ .

Hpukaan 3. Hanano a8i mooxkuan X ={2,3}, Y ={3,4, 5, 6}.

Hexait A — BimHomenHs «OyTtu mimbHUKOM» Bim X mo Y. Tomi 4={(2,4),
(2,6),(3,3),(3,6)} . Binnomennss B —«=»Bigx X g0 Y: B ={(3, 3)}; BigHomenus C
—»Big X no0Y: C=0. D,(A)=1{2,3} =X, D,(4A)={3,4,6} Y, D,(B) =13},
D,(B)={3}, D,(C)=D, D,(C)=2.

Hpukaan 4. X ={x,,x,,x,,x,,x}, Y ={y,,,,V;,7,} . BiiHomeHnus
A={(x1,yl),(xz,yl),(xz,yz),(xz,y4),(x3,yg),(x3,y4),(x4,y4),(x5,yz),(xs,y3),

(X5, 14}
Bunumremo nepepi3u 3a BciMa eJIeMeHTaMH MHOKHUHNA X 'y TaKOMY BHTJISI:
Tabnuys 3.1
X, X, X, X, X5

W LYy {yy, v} Vo | Wyl
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O0'enHaHHS MHOXKUH JPYTrOro psjika yTBOPAThH (haKTOp-MHOXKUHY Y/ A4 .

Ipuxaan S. /s HaBeCHOTO y MONEPETHFOMY IPUKIIA/ BIJHOUICHHS MATPHUIIS Ma€e
TAKUWN BUTJISA:

Tabauys 3.2
Xp| Xy | x5 | x4 | Xs
Y 1 1 0 0 0
Vs 0 1 0 0 1
V3 0 0 1 0 1
Va 0 1 1 1 1

Po3rnsiHeMo MaTpuili A1l OKPEMHX BHUIIAJIKiB BiAHOIIEHB B X. MaTpulls IOBHOTO
BIJTHOILICHHS — 11€ KBaJpaTHA MaTPHIs, 0 CKIAAAEThCA JIHUIE 3 OJUHHUID; MATPUILIS
TOTOXHOTO (J1arOHAJILHOTO) BIAHOLICHHS — 1€ KBaJpaTHa MaTPUI, KA CKIIaJaEThCs
3 HyJIIB Ta OJMHHUILIb HA TOJIOBHIN JlaroHal; MaTpULs MOPOKHBOTO BIAHOLICHHS — 1€
KBaJIpaTHA MaTPHIIs, 10 CKIAAAE€THCS JIHIIE 3 HYJIIB.

binapHe BiTHOIIEHHS MOKHA TaKOX 300pa’kaTé 3a JOTIOMOTOI0 OpPIEHTOBAHOTO
rpada. Moro BepmIMHM BiINOBiZalOTH eleMeHTaM MHOXMH X Ta Y, a nyra,
CIpsIMOBAaHA BIA BEPUIMHM X; 10 );, O3HAYae, WO CHIBBIIHOWICHHA X; A,

BHKOHYE€TLCA.

IHpukaan 6. ['pad BiHOLIEHHS, HABEIEHOTO Y TIPUKIIAL 3.5, Ma€e BUTIISA, MOKa3aHUMN

Ha puc.3.
%l

¥l
/ 2
i3

74

22

/

Z3

H

Hs
Puc.3
I'pad 6inapHoro BimHOIMEHH Bin X 110 Y — 1ie ABogoabHuit rpad. JIBoaoabpHMMA
rpad — 1e Takuii rpad, MHOKHHA BEPIIHUH SKOTO PO30MTa Ha JB1 MIIAMHOXKUHHM (0J11)
TaKUM YWHOM, IO pedpa 3’€IHYIOTh TUIBKM BEPIIMHM Pi3HUX jgoJied (puc.3).
Bignomennss B X 300paxyeTbcst rpadoM 13 BepUIMHAMH, 110 BIANOBIIAIOTH
CJIEMCHTAM L€l MHOXKHUHM. SIKIO x; 4 x; # X; A X ;, TO BSPIINHH 3B'I3YIOTHCS ABOMA

MPOTUIICKHO CIPSIMOBAaHMMHU JyraMH, sKi YMOBHO MO)KHa 3aMiHIOBaTH OJIHIEFO
HECIPSIMOBAHOIO Ayroto (pedpom). CHiBBIIHOMICHHIO X; A4 X ; BIAIOBIAAE METIIS,
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Ipukaan 7. binapHe BiIHOIIEHHS
A= {(x17x2)7(x1ax3)a(x17x4)7(x1ax5 )7(x25x3 )7(x27x4 )7(x37x4 )5(x45x4)a(x4ax5)}
noiaeTbes rpadom, 300pakeHuM Ha puc.3.4.
X3

x| ¥Xs
Puc.4

I'pa¢ mosHOro BigHOmEeHHs P=X x X, ne X ={x1,x2,x3,x4}, MOKa3aHo Ha

puc.5; rpad niaroHaabHOrO BITHOILIEHHS — Ha pUC.6, a rpad MOPOKHBOTO BIAHOIICHHS
— Ha puc.’/.

X, ® .x3
® ®
X X

2 4

Puc.5 Puc.6 Puc.7

Ipukaax 8. Hexail BigHOIIEHHS «OyTH MaTip’l0 JOYKW» BU3HAYCHE Ha JIEsAKid
MHOXMHI KIHOK (), = {(Oxcana, Haransa), (Onena, Hanig), (Onena, Ousra),
(Karepuna, 'anuna)}. BigHomenns Q, «OyTu matip’ro cuHa» 3aaaHo napamu Q2 =
{(Oxkcana, Oner), (Onena, Auapiii), (Karepuna, Cepriit)}.

Bignomenna R, =Q, U, € BIIHOWIECHHAM «OyTH MAaTIp’10», Mapu LbOTO
BIIHOIICHHS BU3HAYAIOTH BCIX MATEPIB, SIKI MAIOTh IOYOK 200 CHHIB.

Bignomennsa R, = 0, N Q, =, TOOTO HE € 3MICTOBHHM.

BinHowmeHHs Ry = Q1 _Qz = Q1 » R, = Qz _Q1 = Qz'

Bignomennsa R, =0, ® 0, =0,V 0,.

Ipukaag 9. PosrnsHeMo KOMMO3MII0 BiHOUIEHHS A 3 mpukiany 4, a came
A=, 1), (00,115 (%2, 12)5 (%55, Y45 (X35 130, (X35 74, (X5 14 )5 (%55 125 (X5, ¥3)5 (X5, 4) §
3 BigHOWEHHAIM B={(y,,2,),(¥,,2,),(¥,,2,),(¥5,25),(¥,,2;)}. Lle C=AoB=

= {(‘xl’ZZ )7(‘x1’Z3 )7(x2’22 )7(‘x2’Z3 )7 (‘x3’Zl)7(‘x3’ZZ)7 (‘x3’Z3 )’ (‘x4’ZS )’(‘xS’Zl )’ (XS’ZZ )7
(x5,25)} . BisbmeMmo nepepis Bignomenss C 3a x,: C(x,) ={z,,z,,z,}. 3 IHIIOro OOKY,
MaeMo B(A(x;)) = B({y,,,,3}) ={z,} Uiz, 2, Uizt = {z,,2,,2;}.
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Hpukaag 10. Po3riasHeMo KOMINO3ULIIO BiHOIIEHHS (,, 3 NpHUKIany 8§ ske Ji€ 3
MHOXkUHM X, = {Oxcana, Onena, Karepuna} B mMHoxuny X, = {(Hartansa, Hanis,

Oubra, 'anuna)} 3 BiHOWIEHHAM «OyTH MaTip’to noukuw» Q, = {(Harans, 3opsHa),

(Harans, Caixana), (Haxis, FOmis), (Onsra, bormana), (Onbra, Ceitnana), (I'anuna,
Onena)}, ske ni€ 3 MHOXHMHU X, B MHOXHHY X, ={(3opsHa, CHixana, IOumis,

borpana, Csitnana, Amia)}. Lle BimHomenHs C, = Q,00, ={(Oxcana, 3opsHa),

(Okcana, Cuixkana), (Omena, IOms), (Oxnena, bormana), (Onena, CaitiaHa),
(Katepuna, Anna)}, sike € BIAHOIIEHHSIM «OyTH 0abycero OHy4YKW» 1 A€ 3 MHOXKHHU
X, B MHOXHMHY X,.

Hpukaax 11. Po3riasiHeMO KOMITO3UIIIIO BIAHOIIEHHS (), 3 BIJHOLIEHHSIM «OyTH
marip’to cuHa» Q, = {(Hanis, Onekciit), (I'anuna, bornan)}, sike aie 3 MHOXKUHA X,

B MHOXuHY X, ={Onekciii, borgan}. Lle BimHomeHHs C, =Q,00, = {(OneHa,

Onmnexkciit), (Karepuna, borman)}, sike € BiIHOIIEHHSM «OyTH 0alycero OHyKay.
Bi3smemo nepepisu BinHomeHHs C, 3a BCIMa €JI€MEHTAMU MHOKUHH X |

C, (Okcana) = {3opsiHa, CHIkaHa} — niepesiyeHi oHy4ku OKcaHu;

C, (Onena) = {lOmnis, bornana} — onyuxku Oneny;

C, (Karepuna) = {Amna} — onyuka Karepunn.

®akrop-mHoxkHMHa X, /C, — ne MHOxuHa {3opsHa, CHixkana, FOms, borgana,
Anna} — MHOXXMHA OHY4OK BCIX KIHOK 3 MHOKUHH X |.

Bissmemo nepepisu BigHouieHHs: C, 3a BciMa €1eMEHTaMH MHOKUHU X | :

C, (Okcana) = {Onexciii};

C, (Onena) = {bornan};

C, (Karepuna) = .

daxrop-mMHOKkMHA X, /C, —1ie MHOXkUHA {Onekciid, bornan} — MHOKHHA OHYKIB
BCIX KIHOK 3 MHOKUHH X .

[Ilomo BIacTUBOCTEH KOMITO3UIIII MOKHA 3a3HAYNUTH TaKe:

1. BoA # AoB, T00TO HE BUKOHYETHCS 3aKOH KOMYTaTUBHOCTI;

2. Do(BoA) = (DoB)oA = DoBoA , ToOTO BUKOHY€THCSI 3aKOH aCOIIaTUBHOCTI;

3. (Bod) ' =470 B,

[Tepmi aBi BIACTUBOCTI OYEBHUAHI, TPETIO TPOLTIOCTPYEMO HA HABEICHOMY
npuKIaal BigHomenb O, 1 Q,.

Opukaaa 12, Bignomenns (Q0Q0,)"' =C,;' ={(Bopauna, Oxcana), (Chixana,

Okcana), (FOmis, Onena), (bormana, Onena), (Csitnana, Onena), (Anna, Karepuna)},
K€ € BIIHOILEHHAM «OyTH OHY4KO0 0a0yci» /1€ 3 MHOXKHHU X, B MHOXKUHY X, .

. -1 -1 .
Bignomenna Q; mu Bxke 3Haxoaunu. Le O, ={(Harans, Oxcana), (Hanis, Onena),
(Onbra, Onena), (I'anuna, Karepuna)} 1 BOHO Ji€ 3 MHOKUHH X, B MHOXHHY X

3HaiiieMo 0O0epHEHE BIJHOLIEHHS 10 O, .
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0;' ={(3opsana, Harans), (Cuixxana, Hatans), (fOnis, Hazis), (bornana, Onbra),
(Csitnana, Onsra), (Amna, ['anina)} 1 1e BIIHOWEHHS Ai€ 3 MHOXKUHU X, B MHOKUHY
X,.

3naiinemo komnosuiuito BigHomens Q; 00, = {(3opsna, Oxcana), (CHixaHa,
Okcana), (FOmis, Onena), (bornana, Onena), (Csitinana, Onena), (Amna, Karepuna)}.
Sk Bu Gaunrte, Bignomenns (Q,00,)" i BizHomenns Q;' 00, 36iraloThes.

Ipuxaan 13. TpoinocTpyeMo 3a 10OMOroro rpadis piBHICTb

(0;00) " =05 00"

Jlst nporo crnoyaTtky nodyayemo rpadu BiaHomens O, 1 Oy (puc.13). Buxonsauu

3 nux rpagis, nodyayemo rpa¢ komnosuuii C; = Q3 0Q,; (puc.14). [To0yayemo rpad
oOepHeHoro BigHowweHHs C| b= (Os OQI)_1 (puc.15). Ilotim mobynyemo rpadu

BiJHOUIEHb () b N ! (puc.16). Hapemri nobyayemo rpad xommosuuii Qs ! o0, !

(puc.14).
OueBunHo, 110 rpadu Ha puc. 151 17 36iraroTecs.
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X3

-1
X, o' X, 0; 3opsiHa
eQKcana R i __ Cuixana
OJieHa Hanis \ { ﬂIOHi?I

Ana

KaTtepun . 9 boraaga
;l h1 4
a .m- CaiTiiana

Puc.17
Ipukaan 14. 3HaiiieMo MaTpUITIO0 KOMIIO3HUIIIT BiAHOIIEHb 4 Ta B 13 mpukiany 14:
X| Xy X3 X4 X X; Xy X3 X4 X
x10 0 1 0 O x 10 0 0 0 O
X 10 0 0 X1 0 0
A=\ ;. B=| :
x3100 1 0 0 O x3(1 0 0 0 O
xq200 0 1 0 1 X300 0 0 0 O
xs10 0 0 0 O xs 10 0 1 0 0
X Xy X3 X4 Xs
xx(1 0 0 0 0
X0 0 0 O
Bx A=
Tl 0 0 0 0
xa0 10 1 0 0
xs10 0 0 0 O
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Hpukaan 15. Sk npukiiaau TpUMICHOTO (TEpHAPHOTO) BIIHOIIEHHS] MOYKHA HABECTH
BCl apu(MeTHuHI omepamii Haj 4yuciaMu (B HUX BHIUISETHCS MEPIIMA OMEpaH,
ApyTUii onepany 1 pe3ynbrar onepauii). Tak, apudmeTnuna onepaiis gogaBaHas D,
0 3a7aHa, HAMPUKIAJ, B MHOXHWHI TIACHUX 4wcen R, 1€ TpUMICHE BiTHOIICHHS
DcRxRxR. D={(d,,d,,dy)}, ne d; — nepmmii 101aHOK, d, — APYTHH TOJAHOK,

d; — cyMma.

e oauH npuKIaa TPUMICHOTO BiTHOIIEHHS MOKHA HaBECTH, BUKOPUCTOBYIOUHU
BXKE BIZIOMI 3 MPHUKJIaAy 2 MHOXKHHY MpPI3BHIL CHIBPOOITHUKIB (inii fesskoi ¢ipmu
X ={Creuenko, Uyiiko, Ko3zak, MHOXXUHY Y = {cTapmuii MeHeKep, MEHEKep |, a
Tako)k MHOXHMHY Z ={1000,800}, ska € MHOXHHOI TOCaJOBUX OKIamiB. Toi

TpuMicHe BigHomeHHs A C X xY xZ, A ={(Creuenxko, crapmmii menemxep, 1000),
(Uyiiko, menemxep, 1000), (Kozak, menemxep, 1000),} € BigHOIICHHSM, SIKE HAIA€
KOXHOMY CIIBPOOITHUKY MOCAy 1 BIAMOBIIHUM MOCa0BUIN OKJIA.

SIK 11e OJMH MPUKIIAJ TPUMICHOTO (T€PHAPHOIrO) BIAHOIIEHHS MOKHA HaBECTH
BIJHOIIICHHS, SKE€ 3aJa€ 3B SAI30K MDK OaTbKaMH 1 JITbMH. Take BIJHOIICHHS €
MHOKHUHOIO Tpiok {(a,b,c)}, ne a —im’st matepi, b — iM’s1 6aTbka, ¢ — IM sl TUTUHHU.

. Xz : :
[Iponopuiss — = — UIIOCTpPY€ YOTUPUMICHE BiiHOMEHHS P, ne P ={(x,y,z,u)}.
u

baraTomicHi BigHOIIEHHsS (y TakOMy 4YHCIl 1 OiHapHI) MalOTh Oe3nocepenHiit
3B’SI30K 3 peNIALIMHUMU 06a3aMH JaHUX, 10 0a3yI0ThCS Ha OCHOBI peSLiiHOI anreOpH,
gKka € anreOporo BigHomeHb (relation-BimHOmieHHs). Pensmiiini 0a3w maHWx IIe
HA3WBAIOTh TAOJUYHMMH, TOMY IO OaraTOMICHI BIJHOIICHHS YK€ 3pPYy4YHO
npencTaBuTu y Tabmuunomy Burisiai. Hampuknaz, BimHomenHns A4 3 mpukiany 17
MO’KHA 3aaTHU TaOJIUIIEIO

Tabnuys 3.3
IJI\/?I [Ipi3Buiie Ilocana IlocagoBuii okiazg
1 Crenenko 1.0. CTapIINi MEHEIKEP 1000
2 Uyiiko I'.I1. MEHEIKEp 800
3 Kozaxk C.b. MEHEKEP 800
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TEMA 3. Bino0pa:xeHHs

Hpuknan 1. lificHo, sakmwo f = {(x;,¥;),(x5,,),(x3,3)}, IO Oi€ 3 MHOXUHU X Y
MHOXHUHY Y, € (YHKI[IOHAJIbHUM BIJHOIICHHSM, TO ¥ OOEpHEHE (CUMETpPUYHE)
f_1 ={(»1,%1),(¥2,%2),(¥3,X3)}, WO Jl€ 3 MHOXUHU Y y MHOXHHY X, €
(GyHKIIIOHATTEHUM.

Puc.3.33
Ha puc.3.33 dyHkiioHanpHe BIAHOMIEHHS [ IOKa3aHO CYLUIBHOIO JIHIEIO, a

obOepHeHe f - MEePEPUBYACTOIO.

Posrissaemo 11e OJIHE (hyHKITIOHATIbHE BITHOILIEHHS
g={01,29),(¥5,21),(¥3,23)}, WO Oi€ 3 MHOXHUHU Y y MHOXuHY Z. Bizpmemo

KOMITO3HIIIIO BiTHOIICHb f 1 g
gof={(x,2,),(xy,2;),(x3,23)}, WO TeX € QyHKUIOHATBHUM. I'padiune
300pakeHHs HaBeIeHO Ha puc.3.34.

Puc.3.34
Komno3uiiro 10 f HaBeaeHO MEpepUBYACTOO JIHIEHO.

Hpuknan 2. V oyskuii f(x;,x,,x3) =X, +2x, + 7x; NepeliMEHyBaHHA X; B X,
OpuBOAUTh 10  QyHKUIT  fi(X),Xy,X3) =X +2X, +7x3 = f5(X,X,) =X, +9x,.
[lepeiiMeHyBaHHS X; Ta X3 B X, IPUBOAUTH 10 OJHOMICHOI GyHKLIT f5(x,)=10x, [1].

Ipukaan 3. AHTI0-pOCIACHKUM CTOBHUK YCTAHOBIIIOE BIAMOBIAHICTD M1’ MHOKHHOO
AHTJINCBKUX Ta poCiichbkuX ciiB. Ll BIMOBIAHICTD HE € (PYHKITIOHATIBHOK (OCKIJIBKH
OJIHOMY aHTJIIHCBKOMY CJIOBY, SIK TPaBUJIO, CTABISATHCS Y BIAMOBIIHICTh KiJIbKa
POCIMCBKHUX CJiB); KpIM TOTO, BOHA MPAKTUYHO HIKOJW HE € MOBHICTIO BU3HAYCHOIO:
3aB)KJIM MOYKHA 3HANTH aHTTIMCHKE CIIOBO, IO MICTUTHCS B IIbOMY CIIOBHHKY [1].

Ipuxaan 4. Pi3ai Buan koayBaHHA (KoayBaHHs jitep Mop3se, MOAaHHS 4HCEN Y
PI3HUX CHUCTeMaxX YHUCIICHHS, CEKpeTH1 mudpH, BXiIHI i BUX1IHI HOMEPH B JIJIOBIH

MEPENUCITl TOIIO) € BIJMOBITHICTIO MK 00'€KTaMH, MO KOAYIOThCS, 1 KOAAMH, IO
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IPUCBOIOIOTHCA iM. Ll BIAMOBIIHICTh, SK MPABUJIO, MAa€ BCl BIACTUBOCTI B3aEMHO
OJIHO3HAYHO1 BIAMOBIAHOCTI, KpIM, MOXK€ OyTH, OJIHIET — CIOP'€KTUBHOCTI. €IHICTD
oOpazy Ta mpooOpa3dy B KOJyBaHHI TapaHTy€ OJHO3HAYHICTh IMHUQPPYyBaHHS 1
aemmdpyBaHHs . BiIcyTHICTh CIOP'€KTUBHOCTI O3HAuyae, 110 HE KOKHUWA KOJA Mae
3HaYeHHs, TOOTO BIAMOBiIA€E sKOMYy-HEOynb o00'exty. Hampuknan, koayBaHHS
tenedoHiB M. KueBa ceMU3HaYHUMHU HOMEpPAMU HE € CIOP'€KTUBHUM , OCKIJIBKU JIEsKi
CEeMHU3HAYH1 HOMEPH HE BiIMOBIAAIOTH KOJHUM Tesnedonam. s koxyBanbHOT QyHKIIT
obepHeHOIO Oyae JekoayBalbHA (YHKINS, SKa KOXHOMY KOJY CTaBUTh Y
BIJIMOBIAHICTh 3aKOJAOBAaHUM HHUM 00'ekT. Ko KoayBajdbHa (QYHKIS HE €
CIOpP'€KTHUBHOIO , TO JIeKOIyBaJibHa ()YHKIIISl HE BCIOJIM € BU3HA4YeHO!O [1].

Ipukaan S. Oynkuis sinx Mae Tun R — R. Biapizok [-7/2,7/2] BOHa B3a€MHO
OJIHO3HAYHO BigoOpaxkae Ha BiApi3ok [-1,1]. Tomy Ha Biapizky [-1,1] mis HET icHye
oOepHeHa (yHKIIIS arcsin x.

Hpukaax 6. Hapegemo npukiiaay BiIHOIICHh €KBIBAJIGHTHOCTI.
1. «IIpoxxuBatu B OMHOMY OYJIHUHKY», e X — MHOKHHA JIFOCH.
2. «BuuTHucs B oJiHIM rpymin, 16 X — MHOXKHHA CTYJICHTIB ()aKyJIbTETY.
3. «IToaiOGHICTh TPUKYTHHKIBY, 16 X — MHOKHHA BCIX TPUKYTHUKIB Ha TIJIOIIUHI.
4. «IlapanenbHiCTh IPSIMHUX», 16 X — MHOXXHHA BCiX MPSIMHX Ha MJIONIUHI.
HasuBatuMeMo KiacoM €KBiBaJIGHTHOCTI €JIE€MEHTa a MHOXXHHY BCIX €JIEMEHTIB
MHOXUHHU X , sIK1 €KBIBaJICHTHI eleMeHTy a :[a]. ={xe X |a ~ x}.

Ipukaan 7. Hexaii 3agana MHOKHHA X CTYJIeHTIB (DakynbTeTy. MokHaA 3a7aTh TaKi
OiHapH1 BIHOIICHHS B 11l MHOXKHHI:

1. A — «BUATHCS HA OHIN CIIEIIaIbHOCTI»;

2. B — «BUuTHCA B OJIHIN TPyTIi»;

3. C — «OyTu OAHIET CTATI».

OueBugHO, 1O BCl Tpu BimHomeHHS A, B 1 C pednekcuBHi, CAMETPUYHI 1
TpPaH3UTHUBHI, TOOTO BCl BOHU € BIIHOIIEHHSIMU €KBIBAJICHTHOCTI. [{e o3Hauae, mo Bci
BOHHM 3aMIHIOIOTh CBO€ PO30OUTTS MHOXHMH X Ha KJIacu €KBiBaJleHTHOCTI. [lns
BITHOIICHHS! A KJIacaMH €KBIBaJICHTHOCTI € MHOXHWHHU CTYJCHTIB, SIKI BYAThCS 3a
OJIHIEIO CIEIIaNbHICTIO (Hampukiax, Ha ¢akynbreTi 4 choemiaabHOCTi), AJIs
BIIHOIICHHS! B — MHOXXHWHH CTYJICHTIB, SIKI BYaThCSA B OJHIN Tpymi (Hampukiaa, Ha
dakynpTeTi 8 Tpym), I BigHOmeHHs C — JIBa KJacH €KBIBAJICHTHOCTI — MHOKHHH
CTYJCHTIB 1HOYOi Ta 4YOJOBIYOi cTaTi. BiAMOBIAHI TUNIKM PO3OUTTS MpPUBEICHI Ha
puc.3.36.
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Puc. 3.36
Takum 4YMHOM, TOBENEHO, IO KJIACH EKBIBAJIGHTHOCTI YTBOPIOIOTH PO3OUTTS
MHOXXMHU X . 3amuIIniIoCh JOBECTH €IUHICTH Takoro po3outTs. [lpumyctumo
CyNpOTUBHE: po30UTTs He eauHe. Hexall 3a 3aaHM BITHOIIIEHHSIM €KBIBaJICHTHOCTI
ICHYIOTb J1Ba PI3HUX po30UTTA R, ¥ R, (R, # R, ). Lle 03Hauae, mo € Taka Touka x € X

, AKa HAJIC)KUTh ACAKOMY Kiacy po3OUTTs [y;]. B Ry 1a [y,]. B R, ([y 1. #[¥,].).

Ockinmbku x €[y;]. MaeMOo y; ~x, a OCKUIbKH X €[y,]_, HICTAEMO Y, ~ X.

~
BHacniiok cMMETpUYHOCTI ¥ TPAH3UTUBHOCTI BIJHOUIEHHS €KBIBAJICHTHOCTL )| ~ V5
3a TBEpIKEHHAM 3.2 e o3Hayae, mo [y,]. =[y,]., a e cynepeuurb YyMOBI

[v1. #[»,].. OnepxaHa cynepeyHicTb JOBOAUTh €AUHICT PO3OUTTS.

Ipuxaan 8. 3araapHOBIIOMO, 110 Y OyAb-Kiil hipMi (OpraHizailii) iCHye KepiBHUITBO
¢ipMH 1 ICHYIOTb MIJIET1, TOOTO € pO30UTTS MHOKHHHM X CIIBpOOITHUKIB (ipMH HA
IBl1 MIIMHOXKUHHM: X; — MHOXHMHA KEPIBHUKIB (PIpMHM 1 MHOXKHMHA X, HiJIEIIUX.

cripoOy€eMO BIJIITYKATH BIHOIICHHS, IKE CLIpUUMHSE 11e po30uTTs. Lle BimHomenus A4
— ,,BXOJIUTH B CKJIaJ KEPIBHUIITBA .

Ipuxaang 9. BigHomeHHsT «IpOXUBAaTH B OAHOMY OYJIUHKY» Ha MHOXHUHI KUTEIIB
MICTa, OYEBHUHO, € BIJHOIIECHHSM E€KBIBaJECHTHOCTI W pO30MBA€E 1[I0 MHOXXHHY Ha
HEenepepi3Hi MIMHOKUHY JIIOJIEH, SIK1 € cyclIamMu B OyIUHKY.

Hpuxaan 10. Po3riasHemMo BigHOLIEHHS pIBHOCTI 32 mod 7 Ha MHOKHUHI IIUTMX YHCEN

Z . ToBopsthb, o x AopiBHIOE y 3a mod m (0 < y < m), ko (x — y) AUIATHCA HA M
0e3 3anumIKy. 3anmucyroTh 1e Tak: x = y(mod m). Yci 1iai 9yucna, ki JOpIBHIOIOTH Y
3a mod m, yTBOPIOIOTH MIIMHOXKHHY IITMX YKCEJI, 1110 MalOTh OJJTHAKOBUH 3aJIUIIIOK )
npu oAt Ha m. OYeBHIHO, TaKl MiJIMHOXUHU € KJIacaMU E€KBIBAJICHTHOCTI, a 5K
MPEACTaBHUKA KOXKHOI 3 HUX MPUPOIHO BuOpaTu 3amumok y =0,1,2,...,m —1. Takum
YUHOM, BIJTHOIIIEHHS PIBHOCTI 32 mod m 03Ha4ae po30UTTS MHOKHHHM IIUTMX YHCEI Ha

m xnaciB  Z,,Z,,Z,,..2 ne Z;={j,j+m,j+2m,.} — MHOKHMHA, sKa

m—1>»

HA3MBAETHCA KJIACOM JIMINKIB 32 mod m.
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Hanpukman, nmpu m=4 wmaemo M, =1{0,4,8,12,..}, M, ={1,5,9,13,17,...},
M, =1{2,6,10,14,...} , My =1{3,7,11,15,...} .

Hpukaana 11. /{15 BiZHOIIECHHS €KBIBAJICHTHOCTI, 3a4aHOT0 KJIacaMH €KBIBaJICHTHOCTI

Xy ={x;,xp,x4}5 Xy ={x3,xg}5 X3 =1{X5,%6,%7,%X9,X10}>

MaTpHIl MaTUME Takuii BUTIISAT (Ta0m.3.4):

Tabnuys 3.4

Xy | Xo | Xg | X3 | Xg | X5 | Xg | X7 | Xg | Xy

x| 1|1} 1{0]0]O0O[O0|0]O0]|O0
X 111417070100 0]0] 0
X, 111 1]70]0,0]0]0]0] 0
Xx30010]0] 1 1T]0[0,0]0|O0
Xx 00|01 1T]0[0,0]0|O0
Xs 0010|0001 1 1]1 1
X6 1O 0 0|00 1T |1 ]1]1 1
X300 010]0 [0 1 ]1]1]1 1
X 0 0OLO] OO0 1T [ 1 1]1 1
Xol O] O[O 0[O0 1 ]1]1]1 1

['pad BigHOIIEHHS €KBIBAJIEHTHOCTI TaKOX Mae xapaktepHuil Burisia. Lle rpad,
KO’KHAa KOMIIOHEHTa 3'€IHaHHS $KOro, IO BIiJANOBIJA€ KJacy €KBIBaJIEHTHOCTI, €
MOBHUM Tpadom 13 MeTIIMH Ha KOXKHIM BEPIIHHI.

Jlnst iboro npukiany rpad Mae BUTIISAA, 300pakeHuit Ha puc.3.37.

X

X

X10
Puc.3.37
Hpukaax 12. Sk npukiag BITHOIIEHHS CTPOTOro MOPSAJIKY MOXKHAa HaBECTH

BITHOIIIEHHS
1) «>» abo «<» y MHOXkMHax N, Z un R;
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2) BITHOIICHHS «OYTH MOJIOAIINM» a00 «OyTH CTapIIUM» Y MHOXHHI JIFO/ICH;
3) OyTu NpSAMUM IIPEAKOM» B MHOKHHI1 JIFOJICH.
SIKI10 BUKOHY€ETHCA CHIBBIIHOMIEHHS X p ) (X0 y), TO KaXyTb, 110 €IEMEHT X

nepeaye y,a y iae3a x (y mepeaye x,a x e sa y ).

Ipuxaan 13. PosrisiHeMo MHOXKUHY AIMCHUX yncen R 1 BITHOLIECHHSIM MOPSAKY « <»
(a00 «=», «<», «>»). 3po3ymino, MmO ABa OyAb-IKHX TIHCHUX YHCIa 3pIBHSHHI
(BukonyeThcsi a <b abo b<a). Tomy MHOXKMHA R 3 BITHOIICHHSIM HECTPOTOTO
MOPSIIKY « <» («=») € aOCOIIOTHO BIOPSAKOBAHOIO.

Moske BUSIBUTHCS, L0 AJIs IeAKUX map (x, ) *OJHE 31 CMiBBIAHOLIEHb X 0 ) 200

yox (xpy abo ypx) He BUKOHYeThCS. Taki eIeMEHTH X W y Ha3UBaIOThCS
He3pieHAHHUMU. Y TTbOMY BUITAJIKy KaXKyTh, 10 MHOXXHHA € YaCTKOBO BIIOPSIKOBAHOIO.

Ipuxkaang 14. Po3risHeMo BiIHOIICHHS BKJIIOYCHHS MHOXKMH Ha MHOXKHHI BCIX
M1IMHOXUH Jieakoro yHiBepcyMi U . OCKiIbKH JIJ11 HHOI'O BUKOHYIOTHCSI BIACTUBOCTI:
1) pepiexcuBHOCTI , TOMY 10 V X (X < X);

2) antucumeTpudHOCTI (X Y AY c X = X =Y) (3a TeopeMoIo piIBHOCTI MHOXHH );

3) Tpan3utuBHOCTI (X Y AY € Z = X < Z), 3a TeOpeMOI0 0 TPAaH3UTUBHOCTI
BUMOYEHHS MHOKHH, BITHOIICHHS BKJIIOYEHHS MHOXKHH € BIHOIIEHHSM HECTPOTOTO
nopsAaky 1 U € BIOPSIAKOBAHOIO MHOKUHOIO.

[Ipote oueBUAHO, IO Cepell YCUTSIKUX MAMHOXKUH U 3HAWUIYTHCSA TaKi MHOXKUHHU
X # Y, mo ni XcVY, ni Yc X He Bukonytorecsi. Hampuxmnan, 3akpecneHi
MiIMHOXXWHHY, K1 HaBeaeHl Ha puc.3.38. Omke, P(U) 3 BIAHOUIEHHSM HECTPOTOTO

MMOPAOKY «C » € HACTKOBO BIIOPAAKOBAHOK MHOKHWHOTO.

Puc.3.38

Hpukaax 15. PosrnsHemo BimHOIEeHHS A =«0yTH KEPIBHUKOM» B MHOXHHI X
POOITHUKIB Jesako1 opraHizaiiii. OCKUIbKHU ISl HhOTO BUKOHYIOThCS BJIACTUBOCTI:
1) acUMETPUYHICTh (SIKIIO x «€ KEPIBHUKOM» y , TO HABIAKU HE BUKOHYETHCS)

2) TPaH3UTUBHICTD (SKIIO X «€ KEPIBHUKOM» ) ), a ¥ «€ KEPIBHUKOM» z, TO x
«€ KEPIBHUKOM» Z .
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OT1xe, A € BIAHOIIEHHSM CTPOTOT0 MOPSIIKY.

AJte 11e BiTHOIICHHS HE BUKOHYETHLCS JIJIsl CIIBPOOITHUKIB IBOX PI3HUX BIJUIIIIB
oprasizariii, i poOITHHUKHM He3p1BHAHHI. T0OOTO BITHOLIEHHS «OyTH KEPIBHUKOMY 33/1a€
CTpOT€ BIOPSIKYBaHHS MHOKHUH CIIBPOOITHUKIB JIESKOI OpraHizariii.

Ipuxaan 16. Sk utrocTpallito BiIHOMIEHHS JIHIHHOTO TOPSAKY MOYKHA HABECTH TAaKOX
BIJTHOILICHHSI CTapUIMHCTBA Ha MHOXHHI O(]ILEPChKUX 3BaHb: JICHTEHAHT, CTapUINiA
JeWTeHaHT, KaliTaH, Maiop, MiJNOJKOBHUK, TIIOJKOBHUK, Te€Hepasl, MapIiial.
OueBUIHO, 10 HA 33J]aHiii MHO>KMHI BUKOHY€ETHCS BITHOLICHHS «OYyTH MOJIOIIINM 32
3BAHHSIMY, SIKE€ OMMCYETHCS CIIBBIJHOIICHHSIM « X € MOJIOJUINM 3a 3BaHHSM, HIK ) ».

OTxe, OCKUTbKM MOOYIOBaHE BIJHOLICHHS € TPAH3UTUBHUM 1 CHUMETPUYHHUM, II€
BIJTHOILIEHHSI CTPOroro mnopsiaky. KpiM TOro, BOHO BHUKOHYETbCA MJIs OyIb-SIKUX
€JIEMEHTIB MHOXXHHH, K1 PO3TIIsaatoThes. OTke, el TopsAIoK € JTiHIMHNM [3].

Ipukaan 17. [lpuknagom aOCOIIOTHO BIOPSIAKOBAHOT MHOXHWHU 3 BiJHOIICHHSM
CTPOroro MOpSAKY, 3aJaHUM BaroBOl (PYHKINE, MOXKE OyTH MHOXHMHA €JIEMEHTIB
nepiogu4Hoi cucteMu MeHeneeBa.

Hpukaan 18. /11 mopiBHAHHS KOMIUIEKCHUX YUCEN z = a + bi HEe MAXOAATh 3BUYHI
BIJTHOIICHHS OPAJIKY ( <,<,>,>). OlHaK MOKHA BBECTH KBa31MOPAIOK A 3a IPaBUIOM

z, Az ,dKIO a, =a,.

[Ipy 1bOMy pi3HI KOMIUIEKCHI YMCJIa 3 OJHAKOBUMH JINCHUMH YaCTUHAMH
00'€THYIOTHCS B KJIACH €KBIBAJIEHTHOCTI, MHOXKHHA SIKUX MOKE OyTH BIOPSIIKOBaHA 3a
iXHIMU TIpECTaBHUKAMH.

Ipukaanx 19. Sk npuxmang HaBenemo BiIOMUN Tpukian 3 miapydnuka [3]. s
BITHOILIEHHS HECTpOroro mopsiaky A =«0yTH JUIBHUKOM» Ha  MHOXHHI
X ={1,2,3,4,6,7,12,14,21,28,42,84} i1 X ={1,2,3,4} maTpuili MaroTh TaKHil BUTJIS]T

[1]:

1 2 3 4 6 7 12 14 21 28 42 84
14100 000 O0 O O O 0 O
2110 000 0 0 O O 0 O
3(i1 01 000 O0 O O O O O
411101000 O O O O O
6/1 110100 O O O O O

AcXxY=|711 0 0 0 O1T 0 O O O O O/
121111101 O O O O O
14110 0 01 0 I 0 O O O
211 0 1. 0 01 0 0 1 O O O
211 10 101 0 1 0 1 0 O
42111 0 11 0 1 1 O 1 O
&4(1 1 1 1 11 1 1T 1 1T 1T 1

N
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Ac X xY =

—_ = = =
—_— O = O
S == O O(W
—_ O O Ok

AW N

Ipukaan 20. /{75 BiTHOIMIEHHS CTPOTOTO MOPSAAKY «>» HAa MHOkUHI X ={l,2,3,4,5}
MaTPHIIS Ma€ BUTIISL;

DN B~ W=

SO O OO
SO OO~
S OO~ =W
SO = = =k
S = = = =W

Hpuxaan 21. Sk npuknan ans nodyAaoBu rpada BIAHOUIEHHS HECTPOTOro MOPSAKY
posrasiHeMo BigHomeHHs 3 npukiany 3.37. Ha puc.3.40 300paxkeHo ioro rpad
peaykKiii 3 meTasMu.

Puc.3.40

Ipukaan 22. I moOynoBu rpada CTpOroro mopsiAKy CKOPUCTAEMOCS MATPHUIICIO 3
npukinany 3.38. I'pad BiIHOmIEHHS CTPOrOro MOPSAAKY «>» HAa MHOXMHHI
X =1{1,2,3,4,5} wmae Burisia, nokasaHuii Ha puc.3.41,a. Horo rpad pemykiii
300paxxeHo Ha puc.3.41,0.
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a) 0)
Puc.3.41
Ipuxaang 23. Po3risHeMo 1ie pa3 BiIHOIICHHS HECTPOTOTO MOPSIKY A 3 MPHKIATY
3.37, rpa¢ sixoro nokaszaHo Ha puc.3.40. Hexait X, ={4,6,14,28,42} — nigMHOXH1HA

MHOXUHU X . Toal MHOXHMHA MaxopaHT — {84}, MHOXHHa MiHOpaHT — {1, 2}.
MiHIMalTbHOTO ¥ MAaKCHUMalbHOIO €JIEMEHTIB Yy MHOXHUHI X, HeEMae€; ToMy

sup(X;)=84,a nf(X,)=2.
Hns X, =X MHOXHMHAa MaxopaHT — {84}, MHOXkuHa MiHOpaHT — {1},
max(X) =84, min(X) =1, sup(X) =84 sup(X) =284, inf(X)=1.

Ipukaax 24. npukiag BiIHONICHHS TOJCPAHTHOCTI MOYKHA HABECTH BiTHOIICHHS
«BIACTaHb MK JBOMa TOYKaMH HE IEPEBHINYE IESIKOTO 3aJaHoro umcia ax». lle
O3HAayae, 110 TOJEPAaHTHUMH € Oyab-5K1 1Bl TOUKH, BIACTAHb M1 SKUMH HE TIEPEBUIILY €
a (04eBHUIHO, 1110 11€ — BIIHOIIEHHS TOJIEPAHTHOCTI).

Ipukaag 25. Mk YOTUPWIITEPHUMH CIOBAMHM MOYXHA BCTaHOBUTH BIIHOIICHHS
TOJIEPAHTHOCTI, SKIIO BOHU PI3HATbCA HE OUIBII SK OJHI€ JiTeporo. Sk
pPO3BaXAJbHUN MPHUKIAA Yy [bOMY BHIIQJKy MOXXKHA HABECTH TaKUH JIAHIIOKOK
TOJIEPAHTHUX POCIHCHKUX CIIB 13 MIAPYYHHUKA!

MyxXa — Mypa —> Typa — Tapa — Kapa — kape —> kadpe —> kadpp —> karop
—> KaloK —> KPIOK —> KPOK —> CPOK —> CTOK —> CTOH —> CJIOH.
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IHAMBIIYAJBHE 3ABJAHHS 1

B-1.
3uaitite A(VB,AUBA\B,AAB, A, B AUB,ANB,AJB,AUB,AUB,AxB.

I)A:{xxeR,—%<x£§}B={x|xeR,1,3Sx<7}.

2) A= {—31;5] B = (—2;31]
2 2

3)A:{x|xeR, x|<5}B:{x\xeR, x|22}.

HO6YI[YB8.TI/I MHOXHWHY TOYO0K, 3aJOBOJIBHAIOTH HACTYITHUM CHiBBiI[HOHIeHHHM:
) (x+3y+6>0
2x—-y—-2<0 5

x'+y-9<0 x+3y-9<0
4H—x—y+220 5) 6) <
>0 X’ =5x—y+6<0 x—4<0
= x+y+120
(xy—4<0 x*+y° <4
71x+4>0 8)£>3 9)3|x|+|y|<5 10) | [x>y
y+320 xX<—y

y>1-x°

. {2x+3y>2
y+|x|£4

x—y<4 12) x2+y232(|x|+|y|) 13){
YTBOpUTH BC1 TIAMHOKUHA JJAHOT MHOKUHH:

14) 4={m,{3},0}

3uaiitu nexaprosuii 106yTok AX B ta BXx A:

15) A=(-2;5], B={-1;2;4}.
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B-2.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

2
1)A={x|xeR,—2§<xS6}B={x|xeR,—4,5£x<3}.

2) A= [2,1;5] B= (—3,2;00).

3)A={x|xeR, x|>6}B={x\xeR, x|£8}.
HO6YI[YB3TI/I MHOXXWHY TOYOK, 3a10BOJIbHAOTH HACTYITHUM CHiBBiI[HOIHeHHHM:
(x+2y+22>0
3x+2y—-1<0 .
X +y —4<0 x+2y-4<0
H{x+1>0 5) 6) -
>0 2x—y+5>0 x—2<0
e 3x+y+120
xy—4<0
x> =5x+4<0 4 2y—x" <0
Ny, 8)4x+2>0  9) |xy[<3 10) o,
> —yr>
X" +5x+4>0 J+420 x =y 20

11)X>5 12) 3|x+y|+2|x—y|<2 13) 3|x|+|y|<5
X

YTBOPUTH BCi i IMHOKHHM JAHOT MHOKUHHU:
14) 4=1{9,{9}.9}.

3naiiti nexapTosuii 106yTok AX B ta BX A:
15) A= {7,8}, B= {—1;2;4}.
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B-3.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

I)Az{xxeR,—2le<z}B={x|xeR,—l<xS4}.
3 4 3

44 44
3) A=(—;5,2] B=(-T;).

[ToOymyBaTH MHOKHHY TOYOK, 33JI0BOJIBHSIOTH HACTYITHUM CITiBBITHOIIICHHSIM:

xoyHl>0 x4+ <9 y>x>—4x+3
4)x+y—-3<0 5) - 6 2 <0
ciparzo S yormes
(xy—3<0
Nix+3>0 8 x —x<y—xp 9)|xy|24 10)|x+y|>2x—4
y+4>0
(|x+y|+|x—y|ﬁ4
Sx+4y>4
1) |x|+x=|y|+y 12)[ 13) 4]x| <1
2x-3y<5
\yZ\/x2—2x+1

YTBOPHUTH BCi MiIMHOKHMHY JAHOT MHOKHHH:
14) A={a,{a},D}.

3uaiitu fexaprosuii 106yTok AX B ta BXx A:
15) A= {1,2,3,4}, B= {a;b;c}.
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B-4.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

2 1
1)A={x|xeR,—3§<xS7}B={x|xeR,—4§Sx<2}.

2) A:(—l;3}3:[l;2lj.
2 4 2
3).A:{x|xeR, x|<3}B={x\xeR, x|25}.

HOGYI{YB&TI/I MHOXWHY TOYO0K, 3aJOBOJIBHAIOTH HACTYITHUM CHiBBiI[HOH_ICHHHM:

(x—2y+4>0
x+y=9<0 {x2+y2S9 ) {xy+6<0

4) <

X+4y20 |x|>1 —x+2y-9<0
x=0
x*+y-2<0 Sx+4y>3
7) 8)|xy|<8 9) 10)|x+y|>3x—2
x*=2x-y-3<0 2x—y<3
r3x—y>2
3x—y<-=2
xX+2y
I |x|+|¥] <7 12)2y-x<4 1) <2
x+3y
2y—x>-4
—2<y<2

YTBOpUTH BC1 TIAMHOKUHA JJAHOT MHOKHUHH:
14) A={m,{2},A}.
3naiit nexapToBuii 106yTok AX B ta Bx A4:

15) A= {a,b,c,d}, B= {9;10}.
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B-5.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

1
1)A={x|xeR,—1§<xS6}B={x|xeR,—3,5Sx<4}.

2) A:{—ll;SjB:(—lAl}.
5 23
3). A:{x|xeR, x|£2}B:{x\xeR, x|>3}.

HOGYI{YB&TI/I MHOXWHY TOYO0K, 3aJOBOJIBHAIOTH HACTYITHUM CHiBBiI[HOH_ICHHHM:

(x—p+2>0
Y x*+y°—4<0
3x—y—-4<0 5 xy—5<0
4) < 5)<y—x"+2<0 6)
x+1>20 x+2y—-4<0
x>0
y=0
x+y>1
) d x*+*<9
x +y<0 _x+y<—1
7) 2 <0 8) [xy[ <1 9)4- | 10) {x+y>0
x“+y-1< X=y>
Y Y x—2y<0
x—y<-1

11) |x+y| <x—-y+1 12) |3x+y| <l 13) ‘xz +y? —2‘ £2(x+y)
VTBOPHUTH BCi I AMHOXHHHU JAHOT MHOKUHM:

14) A=1{4,{4},a}.

3uaiitu nexaprosuii 106yTok AX B ta BXx A:

15) A= {a,b,c}, B= {2;3;4} .
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B-6.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

1 2
I)Az{xxeR,—§<xS4}B={x|xeR,—1§Sx<2}.

33 2 4
3). A:{x|xeR, x|>3}B:{x|xeR, x|£1}.
[ToOyayBaTH MHOKUHY TOYOK, 33J10BOJIBHSIIOTH HACTYITHUM CIiBBiJHOIIEHHSM:
(x+ 4y+42>0
" x+4y-8<0 5) 2 520
] —x"+5<
x—3<0 g
x<0

x+y+220

x*+3°-9<0
6 xy+6<0
x=2y+8<0

(x>1

3x+2y>3 x< -1
7 |wy|>5  8) 9) 4 -

x—2y<4 e 10)|2x—y|—x<3

\_y<—1

2 —
11) {x Frm2<t 12) [y +2x<x*+1  13) |x]-x=|y| -y

x> =2x—-y-3<0
YTBOpUTH BC1 TIAMHOKUHA JTAHOT MHOKHUHH:
14) A={a,{a,b},D}.

3naiiti nexaprosuii 106yTok AX B ta BXx A:
15) A= {1,2;5} , B= {—3,6;2,4}.
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B-7.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

UA={ﬂxeR;4§SxS3}B={HxeR;2§<xS6}

2) 4=[-1,8;6) B=(~1;4,5].

3)A={erR,ﬂs4}B={erR,ﬂ>6}
HO6YI[YB3TI/I MHOXXWHY TOYOK, 3a10BOJIbHAOTH HACTYITHUM CHiBBiI[HOIHCHH?IMI
(x—y+22>0
S x2+y2—4£O xy+3<0
x—y—-1<0 5
4) < 5)<y—x"+3<0 6)yx+4>0
y+120
x>0 y+3>0
y—3<0
(x>0 X+’ <4
i1 | 8) 9) x+y+1>0 10)| | 4
3 x < xy| <
—<y<—x+— { Y x—-y+2<0 4
3 xX>—y

1D;ﬁ+yzéﬂﬂ+2bﬂlmpxﬁﬂ+y>2 B”x—ﬂz%y+x+”
YTBOpUTH BC1 MIAMHOKUHU JTAHOT MHOKUHH:
14) A={5,{5},A}.

3Haiiti nexapToBuii 106yTok AX B ta BXx A4:
15) A={3;a;b}, B={5;A}.
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B-8.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

1)A={x|xeR,—1%<xS7}B={xxeR,—3%Sx<3}.
2) A:(oo;2,7]B:[—5,2;1,5).
3). A={x|xeR, x|>7}B={x\xeR, x|£3}.

[ToOymyBaTH MHOKHHY TOYOK, 33/I0BOJIBHSIOTH HACTYITHUM CITIBBIJHOIIICHHSIM:

(x+y+1>0 7 <0
x+y-3<0 y>x’—5x+6 xy
4) < 130 5 IR 6 6) x+42>0
i—s;o S y+>20
2 2
x +y <4 |x|>3
N |w|<3 8 Jy>x 9) i 10) 3|x + y[+2[x— y| <2
2 2
1 ;x_y >3 12) {(x_l) Hy+5) <4 13) |y]+2|x| < x* +1.
X+y y+x+5>0

YTBOpUTH BC1 TIAMHOKUHA JTAHOT MHOKHUHH:
14) A = {a,{l;a},A}.

3uaiitu nexaprosuii 106yTok AX B ta BXx A:
15) A={m;n;p}, B={5,6;7}.
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B-9.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

1)A={x|xeR,—3%<xS7}B={xxeR,le<8§}.
2) A=[—4,5;oo)B:(—2,2;6,8).
3). A={x|xeR, x|£7}B={x\xeR, x|>9}.

[ToOymyBaTH MHOKHHY TOYOK, 33/I0BOJIBHSIOTH HACTYITHUM CITIBBIJHOIIICHHSIM:

(3x-2y+6>0
3x-2y<0 5
y<x"—=5x+6 xy+420
4)<2y-9<0 5) ) 6 9410
— +1<
Xt y+220 y>x"+5x+6 X—=2y
(x>0
i 2x—y<l1
2
y=T+|x—1] y-x +6xz0 x+2y<2
7 |xy|>2  8) . <0 9) 1, 10)
y—x"+2x y+5x +3<0 x+y<5
| (3x+3y>6
y—+x+4<0 (x—J’|22
11){y>0 12) |x|+|y|+|x—¥[=2 13)1]2x+ y| <3
x—y-2<0 |y <3

YTBOPUTH BCi MiAMHOKUHH JJAHOT MHOKHHH:
14) 4={3,{1;2},b,A}.

3Haiit nexapToBuii 106yTok AX B ta Bx A:
15) A={a;d;t}, B={1;2;3}.
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B-10.
3uaiinite A(VB,AUB.A\B,AAB, 4, B AUB,ANB,AUB,AUB,AUB,AxB.

1
1)A={x|xeR,—25<xs3}B={x|xeR,—4Sx<2,3}.

2) A=(-0;5,6] B= {—21;31)
2 3
3). A:{x|xeR, x|<2}B:{x\xeR, x|26}.
[ToOyayBaTH MHOKUHY TOYOK, 33J10BOJIBHSIIOTH HACTYITHUM CIiBBiJHOIIEHHSM:
(x+y-1>0

y—x+4=>0

Sx+4y-38<0 5 {W+620
2x—y+32>0 x—2y+10<0
x>0

y=0

4) < 6) |xy| <2

y=23x+2
7) [yﬁ—x+1 8)bi>3 9) |x|+[y[<5 10)q]x| <1
X

x>-2 y2x’=2x+1
—x"4+3x>0 2x+y+3>0 N >
1n{y e U){x 4 13{ Xry=x

y+x*+3<0 x=2y+2<0 y<2
YTBOpUTH BC1 TIAMHOKUHA JTAHOT MHOKUHH:
14) 4={2,{2;3},a,9}.

3uaiiTu fexkaprosuii 106yTok AX B ta BX A:
15) A= {3;4;5}, B= {a;m;c}.
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THAMBITY AJIbHE 3ABJAHHS 2
B-1
1. Jano: A = [—1%;%); B= (—%; 5]. 3naiitu ANB; AUB; A\B; AAB;A; AnB; ANB;

AUB ; AXB; AUB .
2. IToGymyBaTt MHOKEHY TOYOK IUTOIIMHM, KA 33JJ0BOJIBHSIE CITIBBITHOIICHHSIM:

xy—=3>0, x2+y2S%
a) { x>-4, 0) bi<1 B) [x| + |y — 3| <2.
y+32>0. e

3. CTBOpITH BC1 MIIMHOXXWHHU JIaHOI MHOKMHU: M = {m,{m},A}.

4. 3anuuiTh y BUIVBIAI OPSMOKYTHOI TaOnuIll MHOXEHY AXB 1 BxA, axuio A =
{1,3,5,7}; B= {x,y,z}.

5. 3amaya. B cnoptuBHoMy Tabopi 75% niteit ymitoTh rpat y ¢ytoomn; 65% y
Bouieit0o, 70% y GackerOoun. SIke HaliMeHIle YKCIIO AITe BMIIOTh rpatu 1y ¢yTo0I,
1y Boseiiboi, 1y 6ackerOon?

B-2
1. lano: A = (—2%; 8]; B =[—4%; 2). 3Haiitu ANB; AUB; A\B; AAB;A; AnB; ANB

;AUB ; AXB; AUB .
2. IToGynyBaTt MHOKEHY TOYOK TUTOIIMHM, KA 33JJ0BOJIBHSIE CITIBBITHOIICHHSIM:

+62>0, >1,
a)x> —x <y -xy 6) ) |1 .
x—2y+8<0. |ﬂ22.

3. CTBOpITH BCl NIAMHOXKUHU JaHOT MHOkUHU: M = {a,{a}, O}.

4. 3anuuIiTe 3a JIOMOMOToK (PIrYpHUX JTYKOK JIEKApTOBUN TOOYTOK MHOXHMH AXB 1
BxA, sxmo A = {a,b,c,d}; B={1,2}.

5. 3agava. Ha ypori nitepatypu BUUTEIb BUPIIIUB Jdi3HATUCA, XTO 3 40 y4HIB UYHTaB
kaura A, B 1 C. PezynbraTi onutyBaHHs OyJiu Taki: KHUTY A 4uTaio 25 y4HiB, KHUTY
B — 22, xaury C — 20. Kauru A a6o B unranu 33 yuni, A abo C — 30, B a6o C — 31,
BCl Tpu KHUTU mipouynTanu 10 yuyHiB. CKUIbKM YYHIB IPOYMTAIO TIABKK MO 1 KHU31?
CKUIBKHM HE YUTAJIO KOJIHOT 3 TPhOX KHHT.

B-3
1. ano: A = (_1%; 71; B = [-3,5:4). 3maiitu ANB; AUB; A\B; AAB;A; A~B; ANB;

AUB ; AXB; AUB .
2. IToGynyBaT MHOKEHY TOYOK IUTOIIMHH, KA 33]JOBOJIBHSIE CITIBBITHOIICHHSIM:

X +y7 =620, 2x+y>2x+5
X x+5,
a) | y—x’+3<0, o) 7T B)[x-2| +y <2.
>0 3Ax—y>x+1-y.
X2V,
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3. CTBOpITH BCl MIIMHOKHUHU JaHOI MHOKUHU: M = {a,0,A}.

4. [ToOymyiiTe y IpsIMOKYTHIHM CHCTeM1 KOOPAMHAT MHOKEHY XXX , sikio X = {X|x€R;
-1,5 <x <6}.

5. 3amayva. KoxkeH 3 y4HIB KJIacy y 3MMOBI KaHIKYJIY JBa pa3u OyB B TeaTpi, IPH LIbOMY
BuctaBu A, B, 1 C Gauunu BignmoBigHo 25, 12, 23 yuyni. CkigbKM y4HIB B KJaci?
Ck1abku 3 Hux 6aunnu criektakil A1B, A1C,B1C.

B-4
1. JTano: A=(—2%;6]; B= [4;2%). 3uaiiti ANB; AUB; A\B; AAB;4; A~B; ANB

:AUB ; AXB; AUB .
2. IloOymyBaTH MHOKEHY TOYOK IUIOLIMHM, KA 3aJJ0BOJILHSC CIiBBIJHOLIICHHSAM:

x+2y+220,
4
x+2y—-4<0, >—x7,
a) {7 6) 7 ) Ixy] <2.
r=2e=0 x*<9-y°.
x+y+120.

3. CTBOpITH BC1 MIAMHOXKWHHU J1aHOI MHOXKMHU: M = {3,{3},a}.

4. IToOynyiite y IpsSAMOKYTHIN CUCTEM1 KOOpJIMHAT MHOXeHY MXN , sikiio M = {3,5,4};
N=[13].

5. 3ajaua. B omiMmiani 3 MaremaTtuku mnpuiimano yudacte 40 yumis. IM Gyso
3aMpOoNOHOBAHO PO3B’SA3aTH OJHY 33/auy 3 T€OMETpii, OJHY 33/Jauy 3 aaredpu, oJgHy
1o TpUroHoMmeTpii. PesynpTaT nepeBipku po3B’A3KiB 3aMKMCaHi B TAOJIHULIL:

pO3B’sI3aH1 3aa4i: KUTBKICTh PO3B’SI3aBIIUX:
3 anrebpu 20

3 reoMeTpii 18

3 TPUTOHOMETPIT 18

3 alreOpu Ta reoMeTpii 7

3 alIre0pu 1 TPUrOHOMETPIi 8

3 reOMeTpii 1 TPUrOHOMETPIi 9

Bingomo, 110 Hi 01HOT 3371241 HE Po3B’s3aj0 Tpoe. CKUTBKH YUHIB PO3B’SI3aJIM TPU
3agaui? CKIIbKU y4UHIB PO3B’s3aJ0 PiBHO 2 3aAa4i?

B-5
1. Jlano: A = [-3,5;6); B = (-2;3,7). 3naiitu ANB; AUB; A\B; AAB;A; AnB; ANB;
AUB ; AXB; AUB .
2. o0y ayBaT MHOKEHY TOYOK IUIOIIMHY, KA 3aJ0BOJILHSE CHiBBIIHOIIEHHAM:

x=2y+120, x>2,
3x+y—-11<0, ) LC<_2’ ) {|x+y|£1,
x+4y>0, y>1, |x—y|Sl.'

x>0. L}<—1.

3. CTBOpITH BC1 MIAMHOXKWHHU J1aHOI MHOXKHMHU: M = {3,{3},a}.
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4. 3anuuIiTe 3a JIOMOMOIoK (PIrypHUX JTYKOK JIEKapTOBUN TOOYTOK MHOXHH AXB 1
BxA, sxmo A = {a,b,c,d}; B={1,2}.

5. Bagaua. B 3BiTi 00 oOctexkenHi 100 CTyaeHTIB MOBIIOMIIEHO, IO KIIBKICTh
CTYJICHTIB, SIKl BUBYAIOTh P13HI A3UKHU Taka: PpaHIly3bKH, aHTTAChKUN, HIMEIIbKUHN —
5, dpaHIry3bKuil 1 aHTTINACHKHA —8, HIMENBKUANW 1 aHTMUChKUNA —10, HIMEIbKHA 1
bpaniy3bkuit —20, anrniicekuii —30,Hemenbkuit —23, ppaniy3skuii —50. 3BiT He OyB
npuitHaTui. Yomy?

B-6
1. Hano: A =[1,2;3); B = (-2,5;+00). 3naiitu ANB; AUB; A\B; AAB;A; AnB; ANB;
AUB ; AXB; AUB .
2. ITo6GymyBaTH MHOKEHY TOUOK IUIOIIMHM, KA 33]0BOJIBHAE CITiBBIIHOILEHHSM:
3x+5y =>4,
a) < 2y—-x<6, 6)£>2 B) [2x-y| >y-1.
9x+4y<56.

3. CTBOPITH BC1 MIIMHOXKWHHU JTaHOT MHOKUHU: M = {m,{5},5}.

4. 3anuuIiTe 3a JIOMOMOToK (PIrYpHUX JTYKOK JIEKapTOBUU TOOYTOK MHOXHMH AXB 1
BxA, sxmo A = {a,b,c,d}; B={1,2}.

5. 3amauva. Cepen aOiTypi€HTIB, SIKI BUTpUMaIU NpuiiManbHi icnutu B BH3 o1iHky
“BIIMIHHO” OTpUMAJIU: 3 MaTeMaTuku — 48 oci0, 3 ¢izuku — 37, 3 yKp. MOBU — 42, 3
MareMaTuku abo ¢i3uku — 75, 3 MaTeMaTuKu abo yKp. MOBH — 76, 3 (pi3uku Ta ykp.
MOBH - 66, 3 yCiX TpbOX MpeamMeTiB — 4. CKiJIbKU abiTypi€HTIB OTpUMAIH X04ya O OJTHY
'’ saTipky? CKUTbKU cepe] HUX OTPUMAIIU TUTBKHU OJHY I SITIPKY.

B-7
7

1. Jano: A=A=[-%; ];B=(—%;2).3HaﬁTnAﬂB;AuB;A\B;AAB;Z; ANB; ANB

OSSR )

:AUB ; AXB; AUB .

2. IToGymyBaTi MHOKEHY TOYOK TUTOIIMHM, KA 33J0BOJIBHSIE CITIBBITHOIICHHSIM:
xy <1,

a){ x+y=0, 6){

-x+y<0.

Sx+8y>2,
B) [x| +[y] < 3.
x—y<4.

3. CTBOpITH BCl NIAMHOKUHU JaHOT MHOKUHU: M = {a,0,4}.

4. TlobynyiiTe y IpsIMOKYTHIM CUCTEM1 KOOPJMHAT MHOXEHY AXB 1 BxA, ko A =
{1,3,2}; B= {a,B,c}.

5. 3agava. 31 100 cTyneHTIB aHTUIIMCBKY MOBY BHBYaKwTh — 28, HiMelnbky — 30,
dbpaHiy3bky — 42, aHTJIACHKY 1 HIMEIbKY —8, aHTJIHACBhKY 1 ¢paHiy3sky — 10,
HIMEIBKY 1 (paHIy3bKy — 5, 1 HIMELbKY, 1 aHTTIHCBKY, 1 PpaHily3pKy — 3. CKUIbKH
CTYJCHTIB HE BHBYAIOTH >KOAHOI MOBU? CKUIBKU CTYACHTIB BUBYAIOTH TUIBKUA OIHY
MOBY?
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B-8
1. Jano: A = (—%;%); B= (\/5;%]. 3uaiitt ANB; AUB; A\B; AAB;A; AnB; ANB;

AUB ; AXB; AUB .
2. IToOynyBaT MHOKE€HY TOYOK IUIOIIMHM, sIKA 3aJ0BOJILHSIE CITIBBITHOIIEHHSIM:
xy <7,
242
a){‘y *o 6){x+2>0, B)ly|-|x| >0.

2y — .
3x+2y-3<0 ya>0.

3. CTBOpITH BCi MAMHOXKUHU JaHO1 MHOKUHU: M = {7,0,A}.

4. ITobynyiite y NpsMOKYTHIM cucTeMi KoopauHaT MHOxeHY MxM 1 MxXN, axio N={
1,3,5}, M=[2;4).

5.3anaya. AeN. KoxeH eleMeHT MHOKUHH A, € 4UCII0 KpaTHe 2, abo 3, abo 5. 3HaiiTu
YHCIIO €JEMEHTIB MHOXXUHU A, Ko cepel Hux € 90 umcen kpatHux 2, 70 uucen
kpatHux 3, 80 uncen kpataux 5, 30 uncen kpataux 6, 37 uncen kpataux 10, 32 yucna
kpatHux 15, 20 uncen kpatHux 30.

B-9
1. Jano: A = (—%;3]; B = [-1;2). 3naiitu ANB; AUB; A\B; AAB;A; AnB; ANB;

AUB ; AXB; AUB .
2. [MoOyayBaTH MHOKEHY TOYOK IUIOIIMHY, KA 3a0BOJBHSIE CHiBBIIHOIICHHIM:

x—2y<2,
2x+y <1, ‘y—1<
a) =" 6 ;FTIEY  mesy <ox+2l)
y=2<0, x"=2x-y-3<0.
x>-3.

3. CTBOpITH BCi MiAMHOXXUHU JaHOT MHOKUHM: M = {5,{5},a}.

4. 3anuuiiTh y BUTJISA IPSIMOKYTHOT Tabnuil MHOkeHy MxXN ,NxM sxmo M = {7,8,9};
N ={a,0,,1}.

5. 3agaga. B mkomi 1000 yuniB. BmitoTs rpatu B mamiku —830, B maxu —650. Hi B
IIAIIKY Hi B axy He BMIIOTh IpaT 40 yuHiB. CKUIBKHM YUHIB BMIIOTh TPATH 1 B IIaXH
1 B mamku? CKUJIbKY YYHIB BMIFOTh I'paTH TIJIBKHU B OJIHY TPY.

B-10
1. lano:A = {x|xeR; |x| <6}; B = {x|xeR; x| > 2}. 3uaiitu ANB; AUB; A\B; AAB; A ;
ANB; ANB;AUB ; AXB; AUB .
2. IToGyayBaTH MHOEHY TOUOK MUIOLIMHY, KA 3a0BOJIBHSIC CIIiBBIIHOMICHHSM:

+5>0 4y, Ix>3
X =V, X s
a) | " 6)! x+y>0,  B)
x+y+1>0. <0 |x—1]<1.
x—2y<0.

3. CTBOpITH BC1 MIIMHOXXWHHU JTaHOT MHOKUHU: M = {a,{b,c},d}.
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4. IToOynyiTe y IPSMOKYTHIN CHUCTEM1 KOOPAMHAT MHOKEHY AXB 1 BxA, saxmo A = (-
3;0);B =[2;4).

5. 3amaua. 3 90 mkosspiB 50 rpatoTe y pyrdoi, a 55- y Bonenboi. ke Moxe OyTu
YHCIIO IIKOJISIPIB, SIKI TPatoTh B 00MB1 rpu? Xo4da 6 B OJHY 3 LUX irop?

B-11
1. Jano: A = (—3%; 51; B= [1;3%). 3uaittu ANB; AUB; A\B; AAB;A; AnB; ANB,;

AUB ; AXB; AUB .
2. IToGymyBaTt MHOKEHY TOYOK TUTOIIMHM, KA 33]J0BOJIBHSIE CITIBBITHOIICHHSIM:

x+y+120,
+y-3<0, x+2y-3<0,
a) " o) B) x| + |y| > 2.
x+12>0, |y|-3=>0.
x—3<0.

3. CTBOpITH BCi MAMHOXKMHU JaHOi MHOKUHU: M = {1,{1},B}.

4. IoOynyiiTe y MpsSMOKYTHIM cUCTEM1 KOOpAUHAT MHOXEHY AXB 1 AXA, axmo A = (-
2,5;0); B=R.

5. 3amada. Ha BctynHux iciutax B BH3, BigMiTKy “5” oTpumanu: 3 MmaTeMaTuku —148,
3 (pizuku —139, 3 ykpaincbkoi MoBY — 142, 3 MatemMaTukH 1 Ppi3uku — 75, 3 MaTeMaTUKH
1 yKpaiHcbkoi MOBU — 76, 3 (i3uKHU 1 yKp. MOBH -66, 3 yCiX TPbOX MpeaMETiB — 4.
Ckibku abITYpi€HTIB oTpuMan xo4a 0 oaHy “5”? CKIUIbKM cepel HUX OTpUMAaH
TUIBKHA OTHHUX 577

B-12
1. dano: A = [4%; w); B = (-00;7). 3naiitu ANB; AUB; A\B; AAB;A; AnB; ANB;

AUB ; AXB; AUB .

2. [ToOynyBaT MHOKE€HY TOYOK IUIOIIMHM, sIKA 3a70BOJILHSIE CITIBBITHOIICHHSIM:
a){ 2x2+y—1SO, 6){2x+y>1,

x"=2x—-y-3<0. x—y>3.

3. CTBOpITH BCl NIAMHOKUHU JaHOT MHOKUHU: M = {{a},O,A}.

4. 3anumiiTe y BUIJSAAI MPSAMOKYTHOI TaOMMIll MHOXeHY PxP, PxQ saxmo Q =

{7,8,9,10}; P ={a,m,n}.

5. 3anayga. Y knaci 40 aiteit. ['parots B 6ackeT001 — 25, 3aiiMarOThCS IJIABAaHHSAM - 206,

XOIIATh Ha JImKax — 27. OIHOYacHO 3aMMAaroThCsl IUTaBaHHAM 1 O0ackeTOo0I0M — 15,

0ackeT00JIOM 1 JIM>KaMu — 16, Irkamu 1 m1aBaHHsIM — 18. OauH 3BUILHEHUH OT 3aHATH

3 ¢i3kynbTypu. CKUTBKHM TiTEH 3aliMaroThcs yciMa Bupamu criopTy? CKiTbKH miTEH

3aMarOThCS TITHKU OJHUM BUIOM CTHIOPTY?

B) [Xxy|<2.
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B-13
1. Jlano:A = {x|xeR; —%<x£%}; B = {X|X€R;—§Sx<2 }. 3naita ANB; AUB; A\B,

AAB;A; AnB; ANB;AUB ; AXB,; AUB .
2. ITo6Gy1yBaTH MHOKEHY TOUOK IUTOIIMHH, KA 33JI0BOJIBHSE CITiBBIHOIIEHHIM:

x*+y? <4,
2) xy—62>0, ) xi}) ) | x[£1,
x+2y-14<0. {x<_y’ yzAx®=2x+1’

3. CTBOpITH BCl MAMHOKMHU JaHOI MHOKUHU: M = {8,0,{8} }.

4. IToObynyiTe y NpIMOKYTHIH CUCTEM1 KOOpJAUHAT MHOXKEeHY MxXM 1 MxXN, sikio M =
{1,3,5,7}; N =[-2;3].

5. 3agava. Ha npoTs3i TukHS B KiHOTEaTpl neMoHcTpyBanuca ¢insmu A,B,C. 3 40
HIKOJIAPIB, KOKEH 3 SIKUX MOAUBHUBCS a00 BCl TpH PiibMu, abo oauH 3 Tphox. PibM A
6aunnu 13, ¢pinem B — 16, ¢pinem C — 19 mkomspis. CkilbKU y4HIB Oaumiu BCl TpU
bimpmu?

B-14
1. Jlano: A = {x|xeR; [x| < 6}; B = {x|xeR; |x| > 4}. 3naiitu ANB; AUB; A\B; AAB; A
: AnB; ANB;AUB ; AXB; AUB .
2. TToOytyBaTi MHOYKEHY TOYOK IUIOIIMHH, KA 3a0BOJIBHSE CHiBBIIHOLICHHIM:

{x>&
>x*—5x+6 -2 -
a) {¥7F O )} S Wl .2 P
y<x +5x+6. y>2, X
y<-2.

3. CTBOPITH BC1 MIMHOXKUHU AaHOi MHOKUHU: M = {2,{2},d}.

4. ITobynyiiTe y NpsSMOKYTHIM cUCTEM1 KOOpAUHAT MHOXEHY AXB 1 BxA, axmo A = (-
3,5;1];B = (2;+).

5. 3agaua. B marasusi mokymil MOKyHaroTh ab0 OAMH TOPT, ad0 OAHY KOpPOOKY
IyKEePOK, a00 OJMH TOPT 1 KOPOOKY Iykepok. B onun 3 AHIB Oysio mpogaHo 57 TOPTiB
Ta 36 KOpoOoK Iykepok. CKUIbKH OyJI0 MOKYIIIB, KO 12 JroAei Kymuiu 1 TOpT i
KOPOOKY ITyKepOoK?

B-15
1. lano: A = (_5%; 41;B= (-oo;2%). 3uaiitu ANB; AUB; A\B; AAB;4; A~B; ANB

:AUB ; AXB; AUB .
2. TloOymyBaTH MHOKEHY TOYOK IUIOLIMHM, KA 3aJJ0BOJILHSC CITiBBIJHOLICHHSAM:

x=2y+42>0,
3x+y-11<0, 3x+4y>2,
a) 7777 0 4 B) [xy| > 2.
x+4y =0, x—y<3.
x<0.
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3. CTBOpITH BCi MIAMHOKUHU JaHOI MHOKUHU: M = {OD,{B},a}.

4. 3anumiTh 3a JOMOMOTror0 (IrypHUX TyKOK TE€KapTOBHM TOOYTOK MHOXHUH AXB 1
BxB, sxmo A = {21,22,23,24}; B = {a,B}.

5. 3agava. Ha apkymn manepy HaKpecIWau Kpyr, TUIoIia skoro 78 cMm? Ta KBajpar,
mioma sikoro 55 cm?. Ilmoma meperuHy Kpyra Ta kBajapata mopiBHioe 30 cm?. He
3aifHATa KPYroM 1 KBaJpaTOM YacTHHA apkyia mae mionry 150 cm?. 3HailTu miomry
apKy1ia.
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TECTOBI 3ABJAHHA 10 TEMHU «MHOXHWHW»

1. SIx HAa3UBaIOTLCS 00’ €KTH, 3 AKUX CKJIAJAETHCS 3a/1aHa MHOKHHA?
A) 4YacTUHKHU

b) miamHoXMHA

B) enemenTu

I') dbpaxranu

2. 3HaK HAJIGKHOCTI €JIeMEHTa TIEBHI MHOXXUHI TTO3HAYAETHCS
A) D

b)

B) c

) c

3. SIK1IO KiJBKICTh €JIEMEHTIB MHOKUHHU CKIHUYEHHA, TO TaKy MHOXKHHY Ha3WBAIOTh:
A) CKIHYEHOIO

b) o6MmexeHor0

B) nuckpetHoro

I') rpannyHOIO

4. Sk mo3Ha4ar0Th KUILKICTH €J1€MEHTIB MHOXKUHU A7
A) (A)
b) {4}
B) |4]
D) [A]

5. SIKo 1BI MHOKUHU CKJIQAAI0OTHCA 3 OJJHUX 1 TUX CAMHUX €JIEMEHTIB, X Ha3UBaIOTh:
A) piBHUMU

b) piBHOTIOTY>KHUMU

B) cumetpuuHuMU

I') mapanensHUMH

6. Ik Ha3UBAETHCSI MHOXKHMHA, SIKa HE MICTUTH JKOJHOTO eJleMeHTa?
A) eneMeHTapHa

b) yHapHa

B) nopoxns

I') 6azoBa

7. SIkuM CUMBOJIOM MO3HAYAETHCA IMOPOKHA MHOKHHA?
A) A
B) Vv
B) O
e
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8. Toxl 1 TUIBKY TOM1, KOJIH KOXKHHI €JIEMEHT MHOKUHHU A HAJICKUTHh TAKOK MHOYKHHI
B, MHOXMHA A HA3UBAETHCS:

A) 4aCTUHOI MHOXXUHU B

b) miaMHOXXHUHOIO MHOKUHH B

B) nonoBHeHHSIM 10 MHOXXUHU B

I') nonoBUHOX MHOXUHU B

9. dkxmo A € B, ane A # B, TO NUIIIYTh:
A)A€ERB
b)AcB
B)AC B
NADB

10. SIx Ha3MBarOTH omepallio HaJ MHOKUHAMU A Ta B, B pe3yJbTaTi IKOi OTPUMYIOTh
MHOXHHY THUX €JIEMEHTIB, SIKI HaJIe)KaTh MPUHANMHI OJIHIN 13 MHOXUH A 49U B?

A) niepeTMHOM MHOXWH 4 Ta B

b) pi3uutiero MuoxuH 4 Ta B

B) cumerpuyHotO pi3HUIEIO MHOXWH A Ta B

I') 06’enHanHAM MHOXUH A Ta B

11. flk Ha3uBarOTH OMEpalliio HaJl MHOKUHAMU A Ta B, B pe3yNbTaTi sIKO1 OTPUMYIOTh
MHOXHHY THUX €JIEMEHTIB, SIKi HaJie)kKaTh MHOKHHI 4 Ta HE HAJIEKAaTh MHOXKUHI B?

A) nepeTMHOM MHOXUH A Ta B

b) piznunero MmHOXUH A Ta B

B) cumeTpuyHOIO pi3HUIIECI0O MHOXKUH A Ta B

I') 06’eqHAHHAM MHOXMUH A Ta B

12. SIx Ha3uBarOTH Olepalliio HaJl MHOXWHAMH A Ta B, B pe3ybTaTi IKO1 OTPUMYIOTh
MHOXHUHY, 1110 CKJIQJIa€ThCS 13 THX 1 TUIBKU THUX €JIEMEHTIB, SIKI HAJIEKAaTh MHOKMHAM
A ta B oqHO4UacHO?

A) niepeTMHOM MHOXWH 4 Ta B

b) pi3nuniero MuoxuH 4 ta B

B) cumeTtpuuHOIO pi3HHUIIECI0O MHOXKUH A Ta B

I') 06’eqHAaHHAM MHOXMUH A Ta B

13. Sk Ha3uBaIOTH OMEpalliio HaJl MHOKUHAMU A Ta B, B pe3yNbTaTi sIKO1 OTPUMYIOTh
MHOHUHY, 10 CKJIAJIA€THCS 31 BCIX €JIEMEHTIB MHOKHUHHU A, SIK1 HE MICTAThCA Y B, a
TaKOX yCiX €JIEMEHTIB MHOXUHU B, sIKi HE MICTATHCS B A?

A) niepeTMHOM MHOXWH 4 Ta B

b) pi3nuniero MuoxuH 4 Ta B

B) cumerpuyHotO pi3HUIEIO MHOXHUH A Ta B

I') 06’enHanHAM MHOXUH A Ta B

14. SIx nmo3HauaroTh 00’ € 1HAaHHA MHOXWUH A Ta B?
A) ADB
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B)AUB
B)ANB
T) A\B

15. SIx no3HavyarOTh NEPETHUH MHOXKHUH A Ta B?
A) A®B

b)AUB

B)ANB

I') A\B

16. Sk mo3Ha4YarOTh PI3HULIIO MHOXKHH 4 Ta B?
A) A®B

B)AUB

B)ANB

I') A\B

17. SIx mo3Ha4yaroTh CUMETPUYHY PI3HUIIIO0 MHOXKUH A Ta B?
A) A®B

B)AUB

B)ANnB

I') A\B

18. ko 3adgikcoBaHo yHIBepcaabHy MHOXKUHY U, TO MHOKHHY BCIX €JI€MEHTIB
yHIBEpCaIbHOI MHOXKMHHU, 110 HE HAJIEKAaTh MHOXUHI A HA3UBaIOTh

A) TIepeTUHOM 3 MHOXHUHOI0 4

b) nonoBHEHHSM MHOXHUHU A

B) piznutiero MHOKUHU A

I') moTyx)HicTIO MHOKUHU A

19. Muoxuny ycix nap (a, b), y aKux mnepiia KOMIOHEHTa HAJICKUTh MHOXKHHI 4, a
Jpyra — MHOXHUH1 B, HA3UBalOTh:

A) nexkapToBUM J0OYTKOM MHOXHH A Ta B

b) neperunom MHOXUH A Ta B

B) xanTopoBUM 100yTKOM MHOXUH A Ta B

I') nomoBHeHHSIM MHOKUH 4 Ta B

20. JlexapTiB 100YTOK MHOXKHH A Ta B Mo3HAYa€THCA:
A) A®B

B)AUB

B)AXB

N AQB
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TECTOBI 3ABJAHHA 10 TEMHU «BI/THOIIEHHSA»

1. IlinmuO)MHY R nexaproBoro creneHs M™ neskoi MHOKHHU M Ha3WBaIOTh:
A) KopTexeM

b) n-MicHUM BiIHOIIIEHHSIM HA MHOXWHI M

B) BexTopom

I') enemeHTOM MHOXHMHH R

2. Yuapue BigHomenns R = {7k|k € N} Buginse i3 MHOXUHN N HaTypaJlbHUX YHCEN
O3HaKYy:

A) creneni 7

b) nenapuocri

B) xpatHocTi 7

I') mapnocTi

3. Sxmo enementH a, b € M nepebyBatoTh y BigHoueHHI R, T06T0 (a,b) € R, TO 1€
YacTO 3aMUCYyIOTh TAaKOX Y BUTJISL:

A) aRb

B)a=b»b

B)R = (a,b)

INaxb

4. Slke 3 HaBeneHuX OIHAPHUX BIAHOIIEHb HA MHOXKHMHI HaTypailbHUX uucen N €
BIHOILIEHHSIM OLIUMbCA HA'

A) 24R3,49R7,12R2

b) 24R5,49R8,12R5

B) 25R3,48R7,11R2

I') 25R7,45R3,10R8

5. Slke 3 HaBeneHMX OiHApPHUX BIAHOIIEHH HAa MHOXHHI HartypaidbHuUX uucenl N €
BITHOIICHHSIM CKIA0AOMbCSL 3 00HAKOBUX YUPD:

A) 245R543,491R184,125R527

b) 243R342,491R941,123R321

B) 250R134,481R174,127R723

I') 254R257,451R134,108R832

6. SIke 3 HaBeleHMX OIHAPHUX BIJHOIIEHh HAa MHOXKHUHI HartypaidbHUX uucen N €
BIJTHOIIICHHSIM JIeoCaAmb HA 0OHAKOBIU 8i0CMAHI 8i0 NOYAMK) KOOPOUHAM:

A) (1, =3)R(3;2)

B) (2, —4)R(3;2)

B) (2;=3)R(4;2)

) (2, -3)R(3;2)
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7. Slxke 3 HaBeleHMX OIHAPHUX BIJHOIIEHhL HAa MHOXHHI HartypaidbHuUX uucenl N €
BIJTHOILICHHSIM € 83AEMHO NPOCTMUMUL:

A) 18R10

b) 45R8

B) 15R9

I') 12R8

8. KBagpatna marpuns C mOpSAKy 7, y sKIH €JIEMEHT C;j, IO CTOITh Ha IE€PETHHI
[-TO pAIKA Ta j-rO CTOBIYMKA, NMO3HAYAKOTH TakK: ¢;; = 1, akmo a;Ra; 1 ¢;; =0 - B
1HIIOMY pa3l, Ha3UBAEThCS:

A) OIMHUYHOIO MaTPUIIEIO

b) Matpuriero BiAmoBiTHOCTI

B) Matpuriero GiHapHOTO BiHOIICHHS

I') miaroHambHOIO MaTPUIIEIO

9. lns muoxuan M = {2,7,36} maTpuils BiIHOIICHHS MeHUle YU OOPIGHIOE MAE

BUTJISIT:
1 0 0 1
A) (0 0) B) <1 1)
0 1 1 0
1 1 0
1) I (1 O)
1 1 1

1
0o
0

10. I'pad sxoi BigmoBigHOCTI Jy1st MHOKHHU M = {2, 7,36, 63, 180} HaBeaeHo Hux4e?

(37

CkRFomO
= O O =

180 63

A) MeHILIe Y JOPIBHIOE
b) € B3aeMHO npocTUMH
B) Ginbiie un qopiBHIOE
I') ninutbes Ha

11. dxmo bR™'a Toxi i Tineku Toxi, ko aRb, To BigHOomenHs R~ 10 BimHOmEHHS
R HaA3WBaIOTh:

A) cUMETpUYHUM

b) oGeprennm

B) Tpan3utuBHUM

I') pedekcuBHIM
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12. Take BigHomeHHs R Ha MHOXWHI M, mo aRb TOl 1 TIABKK TOJI, KOJU ICHYE
eIeMeHT ¢ € M, nJis IKor0 BUKOHYEThCSI AR, ¢ 1 R, b Ha3uBaeThHC:

A) KOMIIO3u1Ii€10 BiIHOIEHb R4 1 R,

b) cumetpiero BimHOMIEHD R; 1 R,

B) no6yTtkoMm BimHOMIEeHB R; 1 R,

I') pi3uunero BigHOIEHb R, 1 R,

13. Sxmro nist Bcix a € M BukoHyeTbes aRa, TO BIAHOIIEHHS R Ha3UBA€ThCS:
A) aHTUpeIICKCUBHUM

b) pedrexcuBHUM

B) cumerpuunum

I') TpaH3UTHBHUM

14. SIxkmo st sxkogHOTO @ € M HEe BUKOHYETHCSI aRa, TO BITHONMICHHS] R Ha3UBAaETHCS:
A) aHTUpeIICKCUBHUM

b) pedrexcuBHUM

B) cumerpuunum

I') TpaH3uTHBHUM

15. Sxmo nna Bcix a,b € M takmx, mo aRb, maemo bRa, TO BigHOIICHHSA R
HA3WBAETHCA:

A) anTupedIeKCUBHUM

b) pednexcusaum

B) cumerpuunum

I') TpaH3uTHBHUM

16. SIxmo mis Bcix a, b € M Takux, mo aRb 1 bRa, maeMo a = b, To BigHOIIECHHS R
Ha3UBAETHCS:

A) anTHupedIeKCUBHUM

b) pednexcusaum

B) cumerpuuHum

I') anTCUMETpUYHUM

17. Skmro 13 ciBBigHOIIIEHb aRb 1 bRc BunuBae aRc, BigHONIEHHS R Ha3UBa€eThC:
A) anTtupedIeKCUBHUM

b) pednexcupanm

B) cumerpuuHum

I') TpaH3UTHBHUM

18. Skmo BigHOmEeHHS R Ha MHOXMHI M pedrekcuBHe W CHUMETpHYHE, HOTO
HA3UBAIOTh:

A) TpaH3UTUBHUM

b) TonepanTHUM

B) onuanyHUM

I') kommnekcHUM
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19. dkmio BigHOMIEHHST R Ha MHOXHHI M pediiekcuBHE, CHMETpUYHE i TPaH3UTHUBHE,
MOro Ha3UBAIOTh:

A) TpaH3UTHUBHHUM BiJHOIICHHSIM

b) BigHOIIEHHSIM €KBIBAJICHTHOCTI

B) onquHUYHUM BITHOIIIEHHSIM

I') koMIIJIEKCHUM BiTHOIIICHHSIM

20. Skmo BigHomeHHs R Ha MHOXUHI M pedrekcuBHE, aHTUCUMETpUYHE U
TPAaH3UTUBHE, MOTO HA3UBAIOTh:

A) BIZHOLIECHHSIM YaCTKOBOTO (HECTPOTOro) MOPSAKY

b) BigHOIIEHHSM €KBIBaJICHTHOCTI

B) TpaH3uTHBHUM BiJHOIICHHM

I') koMIIJIEKCHUM BiTHOIIICHHSIM
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