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Beryn

ABTOpH, ypaxoBYKOUM JIOCBIJI HaBYAJIbHO-METOJUYHOT poOOTH 3i
CTYJICHTAMH MEAAroriYHUX CHELIAbHOCTEH, MPOMOHYIOTh METOAUYHI
PEKOMEHIALIli, IO0J0 BHUBUEHHS HEOOXIJAHOrO 3a O0O0CIrOM Kypcy
MaTEMaTUKH, SIKUM CTYJIEHTH MarOTh BOJIOJITH, OO0 MaTH (PyHAAMEHT
JUISl MIOJAJBIIONO YCMIIIHONO OCBOEHHSI 1HIIMX PO3JUIIB MaTeMaTUKU.
Jlanuii KypcC CKIaaaeThCs 13 TaKUX JBOX OCHOBHUX MAaTeéMaTHUYHMX
po3auiB: ,,MHOXXUHHU 1 BIANOBIAHOCTI MDK €JIE€MEHTAMM MHOKUH 1
,2MarteMaTtuuHa Jorika’ . Takox A0 JaHOTO KYpCy BXOAUTH PO3ALI
,ElneMeHTH  KOMOIHATOpUKM~®,  SKUM  1okazye  Oe3MoCcepeHe
3aCTOCYBaHHs HAOYTUX 3HaHb 13 MEPIIOrO0 3 OCHOBHUX PO3JUIB Ha
npaktuil. ODKE, MeTOI JAaHOT0 KYpPCY € MO3HAMOMMTH CTYJACHTIB 3
OCHOBHUMH TOHSTTSAMHU 1 METOJAMU MareMaTWKW, HEOOXITHUMH JIJIs
rJUOIMIOr0 3aCBOEHHS BCHOIO  KYpCy MaTe€MaTUKH Ta METOAMKH
BUKJIQJIaHHS MAaTeMaTWUKM, a TaKoK MIArOTOBUTH CTYJAEHTIB 10
CaMOCTIHHOIO BUBYEHHsI THX PO3/1JiB MATEMAaTUKH, SIKI MOXKYTb OyTH
noTpiOHI JI0JaTKOBO B IMPAKTUUHIK 1 AOCIIAHULIbKIA poOOTI CrieuiaaicTiB
B 00J1aCTI MOYATKOBOTO HABYAHHA. 3ABAAHHS JAAHOI0 KypCy MOJIArac B
PO3KPUTTI 3MICTY 1 3HA4Y€HHS OCHOBHHUX TOHATH JAHOTO KypCy
MaTeMaTUKH, a caMe. MHOXKMHA, IiJMHOKMHA, BIJHOIIECHHA MIDK
MHOKMHAMM, oMnepauli Haj MHOKMHAMM, JEKapTOBUH  JOOYTOK,
BIJIMOBIIHICTh 1 BIJIHOWICHHs, rpad Ta rpadik, komOiHATOpHA 3ajau4a,
BUCJIOBJICHHS, ONEpauii HaJa BHUCIOBICHHAMH, TaOnMUA 1CTUHHOCTI
CKJIQJACHOTO  BHUCJIOBJICHHS, OOJacTh BH3HAYCHHS Ta MHOYKHHA

ICTUHHOCTI NpeArKara, HeoOXiHa 1 J0CTaTHS YMOBH.
IlepeJiik TOro, M0 CTYACHT NOBHHEH
3HATH | BMITH

B pe3y.nb"ra"ri BHBYCHHH JAHOI'0O KypCy
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e CTyaeHT NOBHHEH 3HATH OCHOBHI TEOPETUYHI IIOJIOKEHHS,

HABUMTUCSI BUKOPUCTOBYBATWM 1X [PU PO3B'SI3aHHI 3aja4 Ta

BUPOOUTH HABUKH KOPUCTYBAHHS JITEPATYPOIO.

CTyaeHT nmoBHHEH yMiTH 300pakath Ha Kpyrax Eiirepa-Benna
MHOXKMHH, BIJIHOLUCHHS  MEpepi3dy, BIJHOILICHHS  BKJIKOUEHHS,
BIJTHOIIIEHHS! BUKJIIOUYEHHS 1 BITHOIMIEHHS PIBHOCTI MI?K MHOYKMHAMM;
BUKOHYBAaTH oOIlepaili HaJ MHOMKWHAMM, 3HAXOJMTH XapaKTepHC-
TUYHI BJIQCTUBOCTI MHOKHH, 110 MICTSATH B COOl PI3HI MHOMKMHH 1
omnepauli Haa HUMM, 3HAXOJAUTH MHOKMHY JACKApTOBOTO J00YTKY
JaHUX MHOXKHH, Ta KUIBKICTh ii €JIEMEHTIB, 300paKaTh €JIEMECHTH
JCKApTOBOr0  J00YTKY MHOKMH Ha KOOPJMHATHIM TUIOLIKHI;
BU3HAYATH Mapy YMCEN, SAKI 3HAXOAThCS Y JAaHIi BIAMOBIAHOCTI 4u
JAHOMY BIAHOWEHHIO; OyayBatu rpadikd OIHAPHUX BIAHOILICHB,
KIacu(iKyBaTH T[I€BHI BIJHOMICHHA 3a TUMH a00 IHIIMMU
BJIACTUBOCTAMM; BCTAHOBJIKOBATH BHUJ KOMOIHAaTOpHOI 3ajaadl 1
BUKOPUCTOBYBATH MOTPIOHI 1 pO3B A3KY (OpMYyNIH; moOyayBaTu
TAOMULIIO ICTUHHOCTI JUIA CKJIQJEHOIO BHUCJIOBJICHHS, 3HAXOJIWUTH
00J1aCTh  BM3HAQUEHHS Ta MHOKMHY ICTMHHOCTI  NpPEAMKaTa;
PO3PI3HATH HEOOXIAHI 1 JAOCTaTHI YMOBM, JIOBOJUTH TEOPEMU

METOJIOM B1]1 CYIIPOTUBHOTO.
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Koncnekr Jexkuii

B naHomy po3aiii METOAMYHUX PEKOMEHJALII PO3ZKPUTO 3MICT
BCIX TEOPETHYHMX IOJIO)KEHb JAHOTO Kypcy (g OUIbII [MUPIIOTO
BUCBITJIEHHA TEOPETUYHOrO Marepially MPU3HAYEHI HABYAIbHI 1
HABYAJILHO-METOANYHI TOCIOHMKK 3a3HAuY€HI B CIIMCKY JIITEpaTypH),
BUCBITJICHO JIOBEJIECHHS BJIACTUBOCTEI, a TAKOXK AKIIEHTOBAHO YBary Ha
TI TEOPETUYHI TMOJIOKEHHSA, fAKI CTYJACHTaM HaiBaXkye 3pO3YyMITH B
Npoleci BMBUEHHS JAHOTO KypcCy (BpaxoBaHa METOJMKA YCYHECHHs
HEYITKOCTEIl Ta HEOJHO3HAYHOCTEHM B IMPOLIECI OCBOEHHS TEOPETHYHUX
MOJIO’KEHb TAHOTO KYpPCY).

Jekuisn 1. MHOXKUHU

1. Berym.

2. llonarrs npo MHOkUHY. EnemeHTM MHOXkHMHM. CrnocoOu 3aaaHHs
MHOKUH. CKIHUEHHI 1 HECKIHYEHHI MHOXXHHHU. [IOpO)KHS MHOMKHHA.
YuCI0B1 MHOMKHHHU.

3. [linmHOkMHA. Yucao miaAMHOKMH. BiacHi 1 HEBJIACHI IMiJAIMHOKHHH.
BiaHomeHHa MK MHOKMHAMU: PIBHICTH MHOXKHH, HECTPOTE 1 CTpPOre
BKJTFOUCHHS.

4. YHiBepcanpHa MHOKHHA. [{iarpamu Eiinepa-BeHHa.

1. B craponasHiii ['pewii B VII-III ¢T. 1o namoi epu, konu danec,
[Tiparop 1 EBkmig (1 1HIII MEHII BIAOMI CTapOJaBHI BYEHI)
CUCTEMATU3YBaJIH B1AOMI HAa TOM 4ac MaTeMaTU4HI 3HAHHS 1 BUKJIAJIH iX
3 TOYHUM OOIpYHTYBaHHsIM, c(opMyBanacsi Hayka, $Ky ChOTOJHI
Ha3uBaKOTh — Maremaruka. ClOBO ,MareMaruka” B MNEpPeKIaal 3
IPELbKOT O3HAYAE ,,3HAHHS , ,,HAYKaA .

Y cywacHOMY CBITI MareMaThka BIJIrpac BEIMKY poJb ¥y
TEOPETUUHUX, TEXHIUHUX 1 EKOHOMIUHMX JOCHIHKEHHSX.

2. [lonamma MHOMCUHU € OTHUM 3 HAHOCHOBHIIIMX HEO3HAYYBAHUX
MOHATh MareMaruku. BoHO Oeperbcsi O€3MocepeaHb0 3 JOCBIAY 1 HE
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3BOJAMTHCS JI0 MPOCTIIIMX MOHATH, TOOTO LE MEPBICHE 1 HE O3HAYyBaHE
TOHATTSI.

[Tin MHOMHHOIO PO3YMIIOTh CYKYMHICTh TUX YW IHIIUX O0'€KTIB,
00'€IHaHUX 3a JICIKUMM XapaKTepPHUMU O3HaKamu (KJiac, 3arii, Opuraja,
3rpas, pii, KOJeKIlis, Hadip TOIIO).

O0'ekTH Oyb-AKOT MPUPOJH, SAKI BXOASATH JO MHOKMHH, HA3UBAIOTh
il eieMeHTaMu. EnemMeHTaMu MHOKMHM MOXYTb OyTH 1 caMi MHOMHHHU.
MHOKMHHM NIO3HAYAKOTh BEJTUKHUMH, @ iXHI €JIEMEHTH — MAIUMHU OyKBaMHU
natuHcbkoro andasity. Hanpuknan, 3anuc a € A o3Hayae, 10 €J1eMEHT

@ HAJIOKUTh MHOXHHI A; 3amic a¢ A, abo a € A, O3Hauae, WO a He
HAJIC)KUTH A.

MHOXHHY MOKHA 3aaTH TAKUMH CIIOCO0aMU:

1. Illepenikom enemenmie. Hanpuknan, A=1{2, 4, 6, 8§, 10}.
EneMeHTM MHOKHWHH 3anucytoTh B (PirypHux ayskkax. Ciliji 3BEpHYTH
yBary CTYJICHTIB Ha T€, IO MOPS/IOK €JIEMEHTIB Yy 3alucy MHOKUHU
3HA4YE€HHA HE Ma€. BBaKaeThCs, 10 BCl €IEMEHTH MHOKUHM PI3HI.

2. 3a 0onomo2or0 XapakmepucCmuyHuxX 61acmueocmetl, AKi MatOTh BCI
€IEMEHTH JaHO1 MHOKUHW. Hanpuknan, o K MHOXKUHY A MOXKHA
3anucatu Tak: A = {x|x — mnapHi uyuciia nepuoro jaecartkaj, ado
A={xxeN, x<10, x:2}.

€ o/HOENIEMEHTHI, JBOEJEMEHTHI MHOKUHU, MHOKMHH, IO MICTATH
Oararo ejemeHTiB, 0e3/1i4 iX. € MOpPOKHS MHOKMHA — ) (MHOXKHHA
NpPEJAMETIB MOPOKHBOTO CTOJIY, MHOYKHHA HATYPAJIbHUX YMCE]T MEHIIUX
OJIMHULI 1 T.J1.).

IcHy10Th 3aranbHOTIPUIAHATI YMCIOBI MHOKMHU: N, R, Z,, .. ..

MHOKHHA, IO CKJIAJacThesl 13 OOMEKEHOr0 4YHciia CJICMEHTIB,
HA3UBAETHCA CKiHYeHHow. Harpukinan, MHOXKHUHA OJHOLM(PPOBUX
4yMCeJa, MHOKMHA BEpIIMH KBaapara. MHOXKMHA, sKa MICTUTh
HCOOMEIKEHY  KIJIBKICTh  €JICMEHTIB, HA3UBAETbC  HECKIHUEHHOW
(uncaoBi MHOKUHU R, Z.. ).

HeckiHueHH1 MHOKMHHU JUIATHCA HA 3YHCIEHHI 1 He3UHCJIeHHI.
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[TOHSTTA HECKIHYEHHOCTI 1 HE3YUCJIEHHOCTI — L€ 30BCIM IHIMI
MNOHATTA, iX HE CJIiA MyTatd ado OTOTOKHIOBATH. O3HAUEHHS MOHSTH
3YUCJICHHOCTI 1 HE3YUCICHHOCTI U1 MHOKUHU BOJWUTLCSA MICIAS TEMH
,,BIZINOBITHOCTI 1 BIJHOIICHHS .
OmKke, MOXKHA MHOYKUHM I'PYITYBAaTH 32 TAKOKO CXEMOIO:

MHOXKUHHU
CKIHYEHHI HeckiHueHH1
3YHCIIEHH] HesuuciaenHi

Tak, MHOkMHU N — MHOKMHA HaTypaJibHUX 4Yucel 1 R — MHOKHHA
JIACHUX 4HKCesl, OOMIABI HECKIHUEHHI, ajli¢ Mepia 3 HUX 3YMCIICHHA a
JIpyra He34MCJICHHA.

3. BB¢ICHHA TOHATTA RIOMHOMCUHU TIOUYHEMO 3 npukiany. Tak,
PO3IIIAIA0YH MHOKMHY YUYHIB IIKOJH, MOYKHA BUILIATH TaKi 11 YaCTUHU:
MHOKMHA OKPEMMX KJIacCiB, MHO’KMHA BiJIMIHHUKIB, MHO’KMHA YYaCHUKIB
XYJI0KHBOI ~ CaMOJIAJIBHOCTI  Tomo. MHOKMHA B  Ha3UBaETHCH
RIOMHONCUHOI0 MHOXKUHM A, KO KOXKHUM €1E€MEHT MHOXKHUHH B €
CJIECMCHTOM MHOXKHUHHU A.

Yucno BCIX IMAMHO)KMH MHOJKHHH, sSKa MICTHTh # €JIEMEHTIB,

nopiBaoe 2”7 . MHOKHHY BCIX NiAMHOMKHH M no3HavaroTh yepe3 P(M) i
HA3UBAIOTh Oy/1eaHOM MHOXKUHU M (Ha 4e€CTh aHTIIMChKOrO0 MaTeMaTuKa
JI. byns). Takum yuHom, ko M = {a, b, ¢}, To P(M) = {Q, {a}, {b},
{c}. {a. b}, {a. ¢}, {b, c}, M},

SIKIo MHOKHUHA B € MiIAMHOXKHHOK MHOKHHU A, TO TOBOPSTH, IO
MHOKMHA B BKJIIOYA€THCA B MHOMKMHY A4, a00 MO3HA4yaroTh HA MUCHMI
B c A (B Bkmo4vaerbes B A, A mictuth B).

ITiaMHOKMHA B MHOKMHU A HA3UBAETHCS GAACHOI0 NIOMHOMCUHOIO
ad0 mMpaguIbHO YACHUHOIN MHOXCUHU A, AKIIO B € HEMOPOKHA
MHOKHMHA 1 B 4 3HaiieThes Xoua O OJIUH SJIEMEHT, SIKOTO HEMac B B.

Tak, BJaCHUMM MIAMHOKMHAMU MHOXKMHU M € BCI ii MIAMHOMKHHU,
KpIM ©) 1 caMOi MHOKUHU M — He@AacCHUX RIOMHOMCUH.
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Cnig 4iTKO PO3PI3HATU 3HAKU € (HAJICKUTh) 1 C (BKIKOYAETHCSA).
Tak, nns muoxkunu M= {a, b, c} maemo {a} < M, ane {a} ¢ M, 60
MHOKkMHA M He MICTUTh €lieMeHTa {a} (MHOXXUHA M HE MICTUTH
OJIHOEJIEMEHTHY MHOXHUHY {a}, ajlc MICTUTb €JIEMEHT @, TOOTO a € M).

JIBi MHOKMHU A 1 B Ha3uBawOThCs pieHumu (A = B), ToAl 1 TUIBKU
TOAI, KOJIU KOKHUM €JIEeMEHT MHOXMHHU A € €1eMEHTOM MHOKMHHU B 1
HaBnaku, To00To sikio 4 <« B1 B c A.

A=B& Ac Bi1Bc A,

JIe CUMBOJI <> 03Hayac “Tol 1 TIJILKHA Toa1 .

Byab-siK1 1Bl MHOKMHHM Nepe0yBalOTh MIZK COOOK0 B OJTHOMY 3 TaKUX
B1IHOIIICHB:

1. Buxmouenns — OOMABI MHOKMHHM HE TOPOXKHI 1 HE MICTATh
cninbHux enemenTiB. Hanpuknan: 4 = {5, 18, n} iM={a, b, c, 7, 19}.

2. Ilepepizy — oOMABI MHOKUHHM HE IMOPOXKHI, MICTATh Xo4a O OOQuH
CITUIBHUI €JEMEHT, a TaKO)K KOKHA 3 HMX MICTUTH X04a O OJMH Takuii
€JIEMEHT, SIKOrO HEMAa€ B 1HINIA 3 JABOX po3riisayBaHux. Hanpuknan;
B={51,n}1iM={a,b,c 1,19,5}.

3. Bxnouenns — KOJIM OJHA 3 HUX € BJIACHOIO MIAMHOKHUHOK THILOT.
Hanpuknan: N={a, b,c, 7,191 C = {7, 19, a}.

4. Pignocmi — KONW B KOHIH 3 HUX HEMa€ TAKOTO €JIEMEHTA, SIKOro
HEMae B 1HII, TOOTO KOJM KOKHHH €JIEMEHT OJIHI€T MHOXKHHH €
€JICMEHTOM 1HIIOI 1 HABMAKH.

4. YHiBepca/ibHA MHOKMHA € TIOCTAYaJbHUKOM €JIEMEHTIB IS Ti€i
CYKYTTHOCTI MHOKHH, SIKI B JaHUH Yac pO3T/isa1ai0ThCs.

Tak, Hanpukian, SKIWO PO3MISAATH MHOKHHY CTYJCHTIB MOTOKY 1
JUTATH 11 Ha MIJAMHOKUHHU 3a PIBHEM HAIMCAHHS KOHTPOJBHOI pOOOTH,
TO BECh MOTIK CTYACHTIB OY/I€¢ YHIBEPCATbHOIO MHOYKUHOIO.

YHiBepcaabHy MHOMUHY no3HauaroTh U. e noHsTTs Mae BIAHOCHUIA
XapakTep 1 € CcTadlJIbHUM TUIBKM JUIsl TIEBHOI CUTyalli B MEBHUII 4ac.
OmHa # Ta camMa MHOKMHA A B OJHHUX BHUIIAAKAX MOXE OyTH
MiIMHOYKHHOK OJIHIE€T YHIBEpPCAJIbHOI MHOMHHHU, @ B JIPYTUX — 1HIION,
a00 K YHIBEPCATbHOK MHOKHHOIO.



9

Tak, Hanpukiaa, MHOXKMHA IOTOKY CTYJEHTIB € YHIBEPCAIbHOIO
MHOKMHOK) B MOMNEPEAHbOMY MpUKIaAl, aje OJHOYaCHO 1 €
M1IMHOKMHOI0 MHOKUHM CTYJICHTIB YKpaiHu. OCTaHHs B CBOIO UEpry €
M1AMHOKHHOK MHOYKMHM BCIX CTYJICHTIB IJIAHETH.,

JIns yHAaOUHEHHS BIJHOMIEHh MIDK MHOKMHAMH KOPHUCTYHOTHCA
oiacpamamu Eitnepa-Benna.

Muoxkuny Ha giarpami Eiinepa-BeHHa mno3HauatuMemMo Kpyrom.
VYHiBepcaneHy MHOkHMHY U Ha miarpami Eiiepa-BeHHa mo3HauatuMemo
NpPSIMOKYTHUKOM. [liIMHOKMHH yHiBEepcaibHOI MHOXUHM U Oynemo
300paxkaTy Kpyramu, po3MilCHUMH BCEPEAMHI MPAMOKYTHHKA.

B 3anexxHOCT1 BiJ BIJHOILICHb MIDK JABOMA MHOXHMHAMU A 1 B, 1l
MHOXKMHM 3 J0MOMOroro kpyriB Eiinepa-BenHa 300pazsitbcs  no-
pizHOMY. Tak, HaNpUKJa, SKIIO ICHYHOTh MHOKHUHU A4 1 B, 5Kl HE MalOTh
CIUJIBHUX €JIEMEHTIB, a MHOkMHa C Mmae crnuibHi 4 C R
CIEMEHTH fK 1 3 MHOKHHOIO A TaK 1 3 MHO>KHHOK)

B, 10 3 ponomorow kpyrie Eiinepa-BenHna wi
MHOKMHHU MOKHA 300pa3uTH sIK Ha puc. 1. Puc.1

Jexyia 2. Onepauii Haa MHOKHHAMU

1. O0'enHanHs1, nepepi3 1 pi3HULISI MHOKUH. JIOMOBHEHHS!.
2. BnactuBocTi onepaitiii HaJi MHO)KUHAMHU.

1. Od'eonannam (nonaBaHHsAM) MHOKHUH A 1 B Ha3uBaeThCs
MHOKMHA, SIKa MICTUTh YCi T1 1 TUIBKH T1 €JIEMEHTH, SIK1 HaJIEKaTh X04a O
onHI 13 MHOKMH A abdo B. Ilo3naudacthcs AUB. 3a 03HAYCHHSM:
AUB={x|xe Aabox e B,abox e Aix e B }.

Ilin o0’eaHAHHSAM CKIHYEHOi KUIBKOCTI MHOKMH (OLIbIIE JBOX)
PO3YMITUMEMO PE3yJabTaT MOCIIIOBHOTO 00 €IHAHHS: JAPYroi MHOMKHUHU
3 MEPUIOKD, TPETHOT 3 00 € AHAHHAM NEPLIMX JBOX 1 T.JI.

2. Ilepepizom MHOKUH A 1 B HA3UBAETHCS MHOYKMHA, 110 MICTUTh YCi
Ti 1 TUIBKM Ti €JIEMEHTH, SIKI HaJICKaTh KOXHIM 13 LHUX MHOXKHH
onHouacHo.  Ilo3Hawaerbca: AnNB.  Omke, 3a  03HAYCHHAM
ANB={x|xe A1 x € By}.
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[Tin nepepi3oM CKIHYEHOI KUIBKOCTI MHOXUH (OUIbLIE JBOX)
PO3YMITUMEMO PE3yJbTaT MOCIIAOBHOIO Mepepizy APYroi MHOKHHHU 3
NEPIIOIO, TPETHOT 3 MEPEPI3OM MEPLIUX JABOX 1 T. 1.

3. PizHuuyero MHOXUH A 1 B Ha3UBA€ThCSl MHOYKHHA, SIKA CKJ1a1a€ThCs
3 YCIX THX 1 TUIbKM THX €JIEMEHTIB MHOMHUHHU A, sIKI HE Haexkarb B.
[Tosnauaerbcst A\ B. 3a o3HaueHHIM A\B={x|xe 4 1 x & Bj}.
Piznuug yHiBepcanbHoi MHOKUHM U 1 i1 OyJb-aKOi MIAMHOXKUHU A
HA3UBAETHCS 0ONOBHEHHAM TIIAMHOXUHU A J10 YHIBEpCaIbHOT MHOYKHHU
no3Havyaots U\ 4 a6o A.

Skmo B < A, TO pi3HULIIO MHOXHUH A 1 B Ha3UBaKOTh JOMOBHEHHSM

MIAMHOXKUHH B 10 MHOKHHU A4 1 o3Ha4aloTh B, T00T0 A\ B = B, .

Po3riisiHEMO BC1 BUIIAQJIKK BIIHOLICHD B SIKUX MOXKYTh IepeOyBaTH Ti
Yyl IHII JB1I MHOKMHH 1 300pa3uMoO INTPUXOBOK Ha Kpyrax Eiinepa-
BeHHa MHOXKUHHU, SIKI YTBOPSTHCS B PE3YJIbTATI MEBHOT ONEpartii:

OO0’ e1HaHHs Ilepepi3 P13HuLs

ANB=0 A\B =4

Buxnouenns

[lepepizy

e

Bc A
(A micTuTh B)

C

B\4=0
A\B =0,
B\4=0

Pienocmi

W O
i | @

Bcniowenns @ .
W | a

O
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SIKIo Haj MHOKMHAMU NPOBOAATH onepauii 00’ €iHaHHs, nepepi3y i
PI3HMLI 1 B BUpa3l BIACYTHI JIy’KKH, TO CIIOYATKy BUKOHYKOTH OMeparii
nepepi3y, a NOTIM, MO MOPSAAKY CIiAyBaHHs, 00 €IHAHHS 1 PI3HULIIO.

SIKIo, HaNMpUKIAL, ICHYOTh MHOKHUHU A 1 B, 9Ki HE MalOTh CIIJILHUX
€JICMEHTIB, @ MHOKMHA C Ma€ CHJIbHI €JIEMEHTH SIK 1 3 MHOKMHOIO 4 Tak
i 3 MHO)KHHOK B, TO 3 A0MoMorow kpyrie Eiinepa-BeHHa MHO>KMHa

A C B A C B

Puc.2a Puc.26

AU BNC 1e 3amTpuxoBaHa 00JlaCTb HE K Ha puc. 2a (HA LbOMY
PUCYHKY 300pakeHO MHOKUHY (AW B)M ('), a ik Ha puc.20.

4. BnacTUBOCTI onepalliii HaJl MHOKMHAMMU:

1°. A= A —3akon NOABIMHOIO 3aIEePEUCHHSI;

2°. AuB =BUA — nepecraBHa (KOMyTaTHUBHA) BJIACTHUBICTH OIIC-
pauii 00’ € AHaHHS;

3°. AnB =BNA — nepecraBHa (KOMYTaTMBHA) BJIACTUBICTbH OIE-
paLii epepiszy;

4°. (AuB)uC=Au(BuC) —cnojiyuHa (acouiaTiBHa) BJacTu-
BICTh onepailli 00’ €IHaHHS;

5. (ANBYNC=AN(BNC) — cnojiyyHa (acomiaTiBHa) BJIaCTH-
BICTh OMepauii nepepisy;

6. AN(BUC)=(ANB)U(ANC) — po3noalibHa (AUCTPUOY-
TUBHA) BJIACTUBICTH OMNepalii nepepizy BIAHOCHO 00’ €IHAHHS;

7. AUVBNC)=(AUB)N(Aw(C) — posnoaiibHa (aAucTpuly-
THUBHA) BJIACTUBICTH Omnepatlii 00’ €qHaHHs BIIHOCHO nepepizy;

8. (AUB)=ANB, (AnB)=AUB — I-nii i ll-uii 3akonu ne-
MopraHa BIAIIOBIJHO;
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9. Au(AnB)=A; An(Aw B)= A — 3aKOHHU NOTJIMHAHHS,

10°. (ANB)U(ANB)=A4;(AUB)N(AUB)= A —3akoHu cKie-
IOBaHHA,

11° AUA=U; AUQ=A4; AUA=A; AnO=0; AnA=A.

Bci BjacTMBOCTI 1 3aKOHHM JIEFKO AOBOAATHCA 3 CAMUX O3HAYECHB
BIJIMOBIHUX OMNEpalii HaJ MHOKHHAMM 1 3a JOMOMOIOK O3HAYCHHS
PIBHOCTI MHOKMH (MOKJIMBE JIOBEJICHHA 3a JONOMOror Kpyrie Eitnepa-
Benna).

JloBEIEMO TIepIy PiBHICTS: A=A

Jlng Toro mo06 MHOKHUHU A 1 A Oyau piBHI, HEOOXIHO 1 IOCTATHBO,

mod Ac A 1 Ac A, T00T0 MO0 OyAb-AKUH E€IEMEHT MHOXKWHU A
HaJie)kaB TaKoK 1 MHOYKHHI A, 1 HaBIIaKH.

Axmio xej, T0 x¢ A, a omke xe A. ODKE KOKEH CIEMEHT
MHOKUHU j € CJIECMECHTOM MHOKMHHM A, TOOTO j c A. Sxkmo xkx xe A,
T0 x¢ A, a omKe xeA. OTKe KOKeH eeMeHT MHOKuHH A €
CJICMCHTOM MHOXHHH j, 10610 AC A. Tak, sk, Ac A i ch, TO

3TIJIHO0 O3HAYEHHS PIBHOCTI MHOXKHH, A= A. 3a J10momMorolw KpyriB
Elinepa-Benna noseneHHst Oyjae TakuM. 300pa3uMO Ha yHIBepcallbHii

MHO>KHHI MHOKMHY A, 1 3amrpuxyemo ii. [lotim MHOXKHMHY A, i

3ATPUXYEMO ii. A TTIOTIM MHOKHUHY A, 1 3amTpUXyeMoO ii. OTpuMaemMo
Ty K caMy MHOKUHY 4.

L
O

JloBeieMo 11e Oyab-sKYy piBHICTh, HAMPUKJIAI YETBEPTY:

(AuByuC=A4Au(BuU(C).
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Jlna Toro mo06 MHOxkkuHH (AU B)LC 1 AU(Bw(C) Oyl piBHI,
HEOOXIIHO 1 JI0CTaTHLO, 100 OyAb-AKWUi  €JIEMEHT MHOYKHHM
(AuB)UC HanexaB TakokK 1 MHOKHMHI AU(BUC), 1 HaBIaKH.
JIOBEIGHHS CKJTAAA€ThCA 3 ABOX YACTHUH.

1) Axmo xe (4w B)uC, To 3a 03HAYCHHSIM 00 €JTHAHHS MHOKHUH
EJIEMEHT X HAJICKUTH Xxo4a O OJHIi 3 ABOX MHOKUH AU B abto C .

a) Skmo x e A\ B, TO 3HOBY 3a O3HAYEHHsM 00’ €IHaHHS MHOKUH
CJIEMEHT X HaJe)KUTh xoua O OJHiif 3 ABOX MHOKMH A abo B. SIkmo
x € A, TO 3a 03HAYEHHAIM 00 €IHAHHS MHOXHMH X € AU (B W (). Akmo
xe€ B, To 3a 0O3HAUeHHAM 00 ¢AHAHHA MHOKUH x€ BUC, a oTke
xe Au(BUC).

0) Axkmo x e C, 10 3a 03HAYEHHAM 00’ €IHaHHSI MHOKUMH X € BUC,
aomke xe AU(BUC).

Takum YUHOM, MU JOBEJM, 1O OYJb-IKHA €JIEMEHT MHOXKWUHU
(AuB)UC mnHanexuTh TakoK 1 MHOkMHI AU (BUC). [loBenemo
Tenep, WO Oyab-sAKUH €JIEMEHT JPYyroi MHOKMHHM TaKOX HAaJICHKHUTh
nepiiii.

2) Axkmo xe Au(BUC), TO 3a 0O3HAYEHHAM 00 €IHAHHSA MHOYKHH
EJIEMEHT X HAICKUTH Xoua O OJiHIi 3 ABOX MHOHUH A abo BuUCC.

a) SIkmo x € A, To 3a 03HAYCHHIM 00’ €IHAHHSI MHOKMH x€ AU B, a
omke xe(AuB)uUC.

0) Axkmo xe B W, TO 3HOBY 3a O3HAYECHHSM 00 €IHAHHS MHOKHH
eIEMEHT X HAJECKUTh Xoua O OJIHIA 3 1BOX MHOXKUH B abo C. Skio
x€ B, TO 3a 03HAQUEHHsIM OO €JIHAHH MHOXKMH Xx€ AUB, a 0oTKke
xe(AuB)LC. ko x e C, TO 3a 0O3HAYECHHAM 00 € JHAHHS MHOYKHH
xe(AuB)yuC.

OTKe TOTOXKHICTD JOBE/ICHA.

JloBeaeHuss m’satoi piBHOCTI (ANB)NC=AN(BNC) 0Oyae
Habararo mnpocTtime. Sxkmo xe(ANB)NC, TO 3riIHO O03HAYECHHS
nepepizy MHOKHUH xe ANB 1 xe(C, aomke xeAd,xeB 1 xe(, a

omke x€ AN(BNC) 1 HaBnaku. TOTOXKHICTh JOBE/ICHA.
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JloBenemo cboMy piBHICTE AU (BNC)=(AwB)Nn(AwC). Sxkmo
xe AU(BNC), TO 3riiH0O O3HA4YeHHs onepauii 00 €IHAHHS
BUKOHY€TBhCA XO4a O OJIHE 3 JIBOX HACTYMHUX TBEPKEHb: x€ A abo
xe BNC. a) SIkmo x e A, 1o 3riIHO O3HAYEHHS onepauli 00’ €HaHHs
xeAUB 1 xe AUC, a oTKe 3riJHO O3HAUEHHs onepauli nepepizy
xe(AUuBYN(AUC). 0)dxkmo xeBNC, TO 3rigHO O3HAYECHHS
onepatii nepepidy xe€ B 1 xe (C, a oDKe 3riJHO O3HAYCHHS OIepanii
o0’enHanHd x€ AU B 1 xe AUC, a OTKe 3riIHO O3HAYEHHA onepari
nepepizy x (A uwB)N(AwC). TOTOKHICTh JOBEJCHA.

JloBenemMo oauH 13 3aKkoHIB A€ MopraHa, Hanpukiaaa UCH:
(AUB)=ANB. Sxkmo xe(AUB), 10 xe U\(4UB), 10670 x€ U i
xgAi1xegB, otke xeU\A 1 xeU\B, 0610 x€(U\A)N(U\B),
10010 Xx€ AN B. [Tepwia yactunu poseacHa. J[oBeaemo apyry 4acTuHy
noseaenus. SIkmo k xe€ ANB, 0 xe(U\ A)N(U\B), T0 3riaHo
o3HaueHHs1 onepauii nepepidy xeU\A 1 xeU\B, a omKke 3riJHO
o3HaueHHs onepawii pizHvl xeU 1 x¢ 4 a takok xeU 1 x¢ B,
onke xeUixegAd1x¢gB, oke xe U\(4U B), To6T0 xe(AUB),

o i Tpeda Oyio 10BeCTU. TOTOMKHICTH JOBEICHA.
JloeieMOo OJMH 13 3akOHIB mnorjauHaHHa: Au(AnNB)=A. 3a

O3Ha4YCHHsIM 00 €aHaHHA MHOXMH AcC AU(ANB), TOOTO JI0CUTH
JoBecTd mo 1 HaBnmaku AU(ANB)c A. Skmo xe Au(ANB), 10
3riJHO O3HAYEeHHs omepauli o0’egHaHHA xe€ A, mWoO W Tpeda Oyio
J0BeCTH, a00 x € AN B, TOOTO 3riAHO O3HAYEHHs OMEpalli mepepizy
xeAd 1 xeB, 10010 xe A, mo i Tpeda Oyno goectu. Omxe
AcAu(AnB) 1 Au(dAnB)c 4, 1000 AU(ANB)=A.
TOTOXKHICTB JI0BEICHA.

JloBeieMO OJMH i3 3aKoHiB ckietoBaus: (ANB)U(ANB)=A.

3riaHO O3HAYEHHS 00 €HAHHS MHOKHH, KO X € (AN B)U(ANB),

TO X0ua 0 xe AN B abo xoua 6 x€ AN B, a 0TXKe 3riIHO 0O3HAYCHHS
onepauii nepepizy x € A. Ilepma yactuHu aoBeaeHa. SKio K x € 4, To
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3r1JIHO O3HAYEHHS onepauiii 00’ €IHaHHS i nepepizy
xe(ANBYU(ANB), mo i Tpeba Oyno nosectH. TOTOXKHICTD
JIOBEJICHA.

Jekyia 3. lexkapTiB 100yTOK
1. Koprex.
2. JlekaptiB 100yTOK. YHCIIO €IEMEHTIB JICKAapTOBOTO JOOYTKY.
3. BnactuBocCTi A€KapTOBOIrO T00YTKY.

1. SIx BimOMO 3 mepiioi JEKLii, A8 MHOKMHHU HE Ma€ 3HAYEHHS
NOpsIZIOK  PO3MIIICHHSI  €JIEMEHTIB 1  €JIEMEHTH MHOKMHM  HE
MOBTOPKOKOTHCS. SIK K€ Ha3BaTH TakKi 00 €KTH sK O0arato LU(ppPOBE YUCIIO
B SKOr0 LM(pPU MOBTOPIOIOTHCA 1 TAKOK MA€ 3HAYEHHS TOPSJOK IX
po3raiyBaHHsl, a00 CJIOBO B AKOr0 OYKBH MOBTOPIOIOTHCS 1 TAKOXK Mae
3HAQYEHHS MOPAJOK iX po3TaimryBaHHs. TOMY JOLIUIBHO BBECTH HOBE
MOHATTA, SIKE O BIAPI3HAJOCHA BiJ MOHATTA MHOXKMHH. Ile — koprek
(1HOZ11 TOBOPATHL — PO3MIilLEeHHS). [TpUKIIaan KOPTEXKIB: CIOBO — KOPTEIK,
CKJIQJICHUH 13 OYKB; 3amyc 4Yuciia — KOPTEK 13 LU(Pp; peUCHHS — KOPTEK
13 CJ11B; 1€ MOME OyTH KOPTEK MAILMH 1 T. 1.

YHCIIO €1EMEHTIB KOPTEKY € HOTO TOBKHHOIO.

Kopmeoe 0oexncunu 2, nozHayaioth (a, b), 1€ 1HAKIIE HA3UBAKOTH
YHOPSIIKOBAHOK Napolo, ado JIBOMA €JIEMEHTaMu ¢ 1 b, po3MIlLICHUMH
B [IEBHOMY TOPSIKY.

[Tapu (a1, b1) 1 (a2, b2) HA3UBAKOTLCA PieHUMU TOJI 1 TINBKU TOJI,
KOJIH d1 = d», bl = bz.

Hanpuknan, yci MOMXIHBI KOPTEXKI JOBXKHUHM 2, TOOTO Tmapw,
CKJIQJCHI 3 €JIEMCHTIB MHOKMHU A = {a, b, c} Taki: (a, a), (a, b), (a, c),
(b, a), (b, b), (b, c), (c,a),(c, b), (c c).

AHQJIOTIYHO BBOJMTHLCS TOHSTTSL Kopmedxcy 00exycunu 3, TOOTO
yHOPSIAKOBAHOI TPiHKK (a, b, ¢). Tpu eneMeHTH pO3MILIEHI B MIEBHOMY
MOPAJIKY YTBOPIOKOTH KOPMIEHC 008HCUHU 3.

Tpiiiku (a1, b1, c1) 1 (a2, by, ¢2) HA3UBAKOTHCS PiGHUMU TOA1 1 TUILKH
TOJI1, KOJIU a1 = az, by = by, c1 = ¢).
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Hanpuknan, yci MOXIMBI KOpPTEXKi HOBXKHMHMU 3, TOOTO TpPIHKH,
cknaneHi 3 enementis Muoskunn A ={10} Taxi: (1,1,1), (1,1,0),
(1,0, 1),(1,0,0), (0, 1, 1), (0, 1,0), (0,0, 1), (0, 0, 0).

AHaJOrYHO BBOJAUTHCS TOHATTSA YIOPSIKOBAHOT #-KH €JIEMEHTIB
(1, a2, az, ..., ay). YNOpPAJKOBAHA #-Ka €JEMEHTIB MHOXKWHU A
HA3UBAETHCSI KOPTEKeM JOBKWHU A, CKJIQJIEHUM 3 EJIEMEHTIB JIaHOi
MHOKHHH A.

EneMeHTH KOpTEXKY Ha3UBalOTh HOro KomMnoHeHmamu, ado
Koopounamamu.

2. JlekapTtiB J0OYTOK 4aCTO HA3UBAKOTH NPSIMUM JTOOYTKOM,

Jexapmoeum 000ymkom 1BOX MHOXKHH A 1 B Ha3UBa€ThCS MHOKUHA
BCiX map (a, b) (KopTexkiB N0BKUHHU 2), 1€ a€ A 1 beB.

[To3HauaeTbes AeKapTiB 100yTOK — AXB.

MHOUHY JIEKapTOBOr0 JA00YTKY CKOPOYEHO MOKHA 3alMCATH TaK:
AxB={(a,b)lac 4,be B}.

Slkmo A = B, 10 0exapmosuii 100yTOK AxA no3HauaioTs yepe3 A2 i
HA3UBAKOTh JACKAPTOBUM 200 MPSIMUM KBAJPATOM MHOKUHU A.

O4eBUIHO, MO KOJIH Xo4a O oJHAa 3 MHOXKUH A a00 B HECKIHUEHHA,
TO AxB € Tak0)K HECKIHUEHHOIO MHOKHHOIO.

3a aHaJIOri€0 3 JIEKAPTOBUM JI00YTKOM JIBOX MHOXKMH MOXKHaA PO3-
ISIATH ACKApTOB1 JOOYTKU JOBLUIBHOTO CKIHUEHOTO YKMCIIA # MHOYKHH.

exkapmosum 000ymxom mpovox mHoxucun A, B 1 C Ha3UBacThCA
MHOKMHA BCIX TPIHOK (a, b, ¢) (KOpTeKiB JOBKUHU 3), n¢ ac A, be B i
ce C. Ilo3HauaeThCst ACKaApTOBUM 100YTOK TphOX MHOKHH A, B 1 C Tak
AxBxC, T0o0TO:

AxBxC:{(a,b,c)‘ae A,be B,ceC}.

Skimo A=B=C, TO AEKapTOBUM J00yTOK A*xAXA nNO3HAYAIOTH
uepes A° i Ha3UBAKOTH AEKAPTOBUM a00 NPAMUM KyOOM MHOMKHUHH A.

Jekapmoeum 000ymkom n MHoxcun Ay, Ar, Az, 1 A, Ha3UBAETHCA
MHOYKHHA BCiX #-0K (a1, a2, a3, . .., dn) (KOPTEKIB NOBKUHU 1), 1€ a1 Ay,
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ar€ Az, az€ A3 1 ane A,. 1103HaYAETHCS AEKAPTOBUIM 100YTOK 7 MHOMHUH
Al, Az, A3, iAn TaKA1XA2XA3>< . XAn, TOOTO:
Ay} AyxAxx .. xAn= {(a1, a2, G3,..., ay)| a1€ A1, are Az, aze A3 1 ane Ap}.

Yucno earemenmie n(AxB) nekapToBoro 100yTKY JBOX MHOKHMH A 1
B nopiBHIO€ J00YTKY 4YMCE]l €JIEMEHTIB MEepIoi 1 Apyroi MHOKHHH,
TOOTO: n(Ax B)=n(A)-n(B).

JloBeAEMO 1€ TBEPHKEHHS.

Hexai: A:{al,az,...,an}, B:{bl,bz,...,bm}. 311iCHUBIIH
JEKApTOBU 100YyTOK AX B UMX MHOXKHH, OTPUMAEMO TUIBKH 3
€IEMEHTOM ¢, Ha TepuIOMy Micli B  mapi Taki  Mapu:

(a, b)), (a,, by),....(a;,b,), BCbOT0O m map. AHAJIOIYHO, 3 KOXKHHUM 3

CJICMEHTIB MHOKUHM A B JeKapToBOMY A00YyTKY Oyae m map. ToOTto,
LI MOYKHA 300pa3uTH TaK:

(a,b) (a,b,) ... (a1,b,)
(a,.0) (a,.b)) ... (a,.h,)

(an:bl) (anﬂbz.) (anﬂbm)J

m nap

1 psiJiiB

Takum uuHOM, JekapToBHil JOOYTOK LMX MHOMXKUH YCBOIO
MICTUTUME M +m+...+m=n-m, TOOT0 n(AxB)=n-m. KMo B3ATH

1 MONAHKIB

JNEKapTOBUM  100yTOK Bx A, TO N0  aHajaorii  OTPpUMAEMO
n(BxAy=m-n, ane t1ak sk n-m=m-n, 10 n(AxB)=n(A)-n(B).
TBepKEHHS TOBECHO.

AHaNOrivyHoO, uuciao eaemenmis n(A;xA,xAszx...xA,) NEKapTOBOrO
N00YTKY Oy/Ib-sIKOi CKIHYE€HOI1 KIJIbKOCTI MHOXUH Ai, A2, A3,..., Am
JIOPIBHIOE JOOYTKY YMCEJ €JIEMEHTIB BCIX LIMX MHOXKHUH, TOOTO:

(A x A, x Ay x...x A )=n(4) -n(A4,) -n(4)-..-n(4,).

JloBeIEMO 1 11e TBEPKEHHSI.

Jlna nBOX MHOKMH MU Bike aoBenu n(A xA,)=n(A4) n(4,).
BizpMeMO Temep TpeTIO MHOKHHY A;, AKa Ma€ 7, €IEMEHTH 1

noOyay€eMO JACKapTOBH 100YTOK OTPUMAHOT MHOYKUHU A, X A, , sIKa Mae
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N, - N, €IEMEHTH HA MHOKUHY A,. Toal Uid IUX IBOX MHOKHH, SIK YK€

JIOBEJICHO, KUIBKICTh €JIEMEHTIB JEKapTOBOrO JOOYTKY (A4 x A,)x A,

JIOPIBHIOE  NOOYTKY  YMCEJI  €JIEMEHTIB  UMX  MHOXKHMH, TOOTO
n((A4, x A,)x 4,)=(n,-n,)-ny =n, -n, -n,. ToOTO M TPHOX MHONKHH
JaHE TBEPKEHHSI BUKOHY €ThCS.

MipKyrOUl TaKUM CaMMM YWHOM, MOJKHA JOBECTH JaHE TBEPHKCHHS
JUISL YOTUPBLOX, I ATHOX 1 OijIbllie MHOKHH. JIOBEACHHS JUlsl AOBIJILHOTO
(MOMCUIMBO JIy’KE€ BEJIMKOTO) YKMCIIa MHOKMH IIMM METOJIOM HEIMOBHOT
IHAYKLIT Oyae Jy:K€ TpPOMI3AKE 1 TOMY Kpami€ 3acTOCyBaru METOJ
MAaTeMaTUYHOI IHAYKLIi BIJIOMMH HaMm 1€ 31 MKOJW. 3riJIH0 LbOro
METOy HaM 3aJMIIA€ThCS MPHUITYCTUBIIM BUKOHAHHS TBEPKECHHS TMPH
m =k, NOBEeCTH MOro BUKOHAHHA mpu m =k +1. 3podumo ne. Hexaii
(A x Ay x Ay x..x A )=n(A4) -n(4,) -n(4)-...-n(A4,). Josenemo, mo
n(A x Ay x A, x..x A ) =n(4) -n(4,) n(4;)-...-.n(A,.,). JoBeneHHs.
Tak sk n(A x Ay x Ay x..x A, ) =n((A x 4y x Ay x..x A)x 4,,,)=

= (n(Al)‘ n(4y)-n(4)- ... n(Ak))‘ M Agy)=n(A4) - n(A4,) -n(4)- .- n(A4,).
TBEPLKEHHS TOBEACHO.

3. JlexapTiB 100YyTOK Ma€ Taki BIACTUBOCTI:
1°. Ax B# Bx A — nekaptiB 100yTOK HE KOMYTAaTUBHUIA;
2. (AUB)XxC=(AxC)V(BxC); Ax(BuC)=(AxB)uw(4Ax(C);
3. (ANB)xC=(AxC)YN(BxC); Ax(BNC)=(AxB)m(AxC);
4°. (A\B)xC=(AxCY\(BxC); Ax(B\C)=(AxB)\(Ax(C).

Jlpyra, TpeTtsi 1 4eTBEepTa BJIACTUBOCTI — 1€ JAUCTPUOYTHUBHI
BJIACTUBOCTI JEKapTOBOr0 AOOYTKY BIJHOCHO omepaiiii 00’ €aIHaHH,
nepepi3y 1 pI3HUIL BIAMOBIIHO.

Bci i BIacTUBOCTI JOBOJSTLCS HA OCHOBI O3HAUEHHSI JIEKAPTOBOIO
N00YTKY, PIBHOCTI MHOKHH 1 BUINMOBIAHUX OIEpaiiii HaJ MHOKHHAMH
(moaidHO 10 TOro SK MU JIOBOJMJIM BJACTUBOCTI OIEpailiii Haju
MHOKHHAMM Ha MONEPe/IHIH IeKLii).

JloBe/leMO HEKOMYTATHBHY BJIACTUBICTh JEKAPTOBOIO JIOOYTKY:
AxB#BxA, akmo A= B. ]JloBeneHHS 1€l BIaCTUBOCTI CIIAYE 3



19
CaMOro O3HAYE€HHs ACKApPTOBOTO AOOYTKY 1 3 Toro, mo mapu (a, b) i
(b, a) He piBHL, sikoO a#b. Tak sk A # B, TO Takl napu o00B’I3KOBO
OynyTh 1 uepe3 e Ax B# Bx A. BI1acTuBicTh JOBEJCHA.

JloBeneMo oaHY 3 AMCTPUOYTUBHUX BIACTUBOCTEH JEKApPTOBOIO
100yTKY BITHOCHO 00’ €iHaHHS: (AW B)xC =(AxC)Yu(Bx ().

JloBesieHHsi. Ham ciiiji 0BECTH, IO KOMXKEH €JEMEHT (KOPTEK,
JOBXKWHU 2 4¥ 3 4u OUIbIIOi (B 3aJEKHOCTI BIJ TOTO SIKI €JIEMEHTH
Halle)KaTh MHOKMHAM), KM € pe3ysNbTaToM JAEKapToOBOro A0OYTKY),
KU HaIeKUTh MHOXKHHI (AU B)x(C TakokK HAJICKHTh MHOMHHI
(AxC)U(Bx(C) 1 HaBnaku, IO KOXEH €JEMEHT (KOPTEXK), SIKUi
HaJICKUTh MHOXKUHI (AXC)U(Bx(C) TaKoK HAJICKUTh MHOMXHHI
(AuB)xC.

1) Axkmo xe(AVWB)xC, ne x — €neMeHT (KOPTEkK), TO 3TiIHO
O3HA4YEHHs1 onepauii 00’ €HaHHs 1 JAEKaApTOBOIrO JA00YTKY, OTPUMAEMO,
mo xoua 6 xe AxC abo x € Bx(C, TOOTO 3riIHO O3HAYECHHsI Ornepauii
00 eqHaHHA x € (AxC) U (BxC).

2) Akmo xe(AxC)U(BxC), TO 3rigHO O03HAYEHHs onepatli
o0’eqnanHs xoua 0 xe€ AxC abo xe Bx(C, TO 3rijHO O3HAYE€HHsA
onepaiiii  o0’e€aHaHHsA 1  JEKApTOBOro  JIOOYTKY, OTPUMAEMO,
x e (AU B)xC. ToTOXKHICTb IOBEACHA.

[ToaiOHUM YMHOM JIOBEJAEMO OJIHY 3 JUCTPUOYTUBHUX BJIACTUBOCTEM
JEKapTOBOrO A0OYTKY BiHOCHO mepepizy: Ax(BNC)=(AxB)N(AxC).

Axkmo xe Ax(BNC), TO 3riiHO O3HAYEHHA oOmnepauii nepepizy |
JEKAPTOBOro A00YTKY, OTpuUMaeMo, xe€ AxB 1 xe AxC, T100TO
xe(AxB)N(AxC) 1 HaBnaku, sKIO xe(AxB)Nn(AxC), T0
xeAxB 1 xe Ax(C, a OmKe 3rIHO O3HAUEHHs orepauli rnepepisy i
JEKApTOBOr0  J00YTKY, oOTpumMaeMo, x€ Ax(BNC). ToOTOXkHICTb
JIOBEJICHA.

Takumu camuMM MiIpKyBaHHAMH JIOBEJAEMO OJHY 3 AUCTPUOYTUBHHUX

BJIACTUBOCTEH JIEKAPTOBOTO NO0yTKY BIJIHOCHO PI3HULLL:
(A\BYxC =(AxC)\(BxC).
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Skmo xe(A\B)xC, TO 3riiHO O3HAYECHHS OIEpalli pi3HMII 1

JNeKapToBOro JA00yTKy, orpumaemo, xe€ AxC 1 x¢ BxC, 100TO
xe(AxCY\(BxC) 1 HaBnaky, akuo x €(AxC)\(BxC), 10 x€ AxC

1 x¢ Bx(C, T00TO 3riAHO O3HAUYEHHS OMNEpalii PI3HMII 1 JEKAPTOBOIO
100yTKY, oTpuMaemMo, x € (A\ B)x C. TOTOXHICTb JIOBEJICHA.

Jlekuia 4. BinmoBiAHOCTI | BIAHOILIEHHS.
Buau BigoOpaxkeHb. PiBHONMOTYKHI | 3YMCJA€HHI MHOKUHH

1. biHapHa BiANOBIAHICTE. HaodHi cnocoOW mojaHHs BiANOBIIHOCTEIA.
Tunu BianoBiaHoCTEH. OOEpHEHA BIANOBIAHICTb.

2. binapne BigHowmeHHs. CriocoOM 3aJaHHs BIJHOIIECHb. BiaHOMEHHS
00EpHEHE 1 IPOTUJICIKHE JAHOMY.

3. BinoOpaxeHHs MHOXKHHM “B” 1 “Ha” MHOXKHHY. PIiBHOMOTY KHI
MHO>KMHU. 3YUCIICHI MHOKHHU.

1. B 3aransHOMY OiHapHa 8i0nogioHicnb MK €JIEMEHTaAMHU MHOKWUH
A 1 B Bu3HauaeTrbcsi camMuM CJIOBOM OiHapHuii (“OlHapHuii™ Bij
JATUHCBKOrO cJioBa bis, Mo 03Havae “ABiul’, 1 MOKa3ye, M0 MOBa e
npo aAB1 MHOKMHU A 1 B). Hanpuknan: “/[iBunHa a HaBuaeTbea B BY3i
b”, ne ac A, be B (a Hane:KUTh MHOKUHI A IiBUYaT, @ b — MHOXKHH1 B
BVY3is).

JlaHe 1HTYiTUBHE, OMKUCOBE MOHSITTS i0NOGIOHOCH MOKHA 3aMIHUTH
IIJIKOM KOHKPETHHMM MaTe€MaTUYHUM 00 €KTOM — MHOXKHHOK) Map
(MAMHOKMHOIO  BIZIMOBIZIHOTO JIEKAPTOBOTO JI00YTKY), KOMMOHEHTH
SIKUX NepeOyBatOTh y JaHii BIJIMOBIAHOCTI.

binapnor eionogionicmio, BU3HAYEHOW Y MHOXKMHAX A 1 B,
HA3UBAETHCS KOKHA MIIMHOKMHA JEKApPTOBOTO JT00YTKY A XB.

MHoxkuHa A — MHOMCUHA 6i0NpasIeHHA, B — npudymma gionosio-
Hocmi o. Pa3oM iX Ha3uBarOTh 0A30BUMU MHOKHMHAMHM BI1JAIMOBIAHOCTI o.
3p0o3yMiz0, MO0 BIANOBIAHICTE & < AxB. JlaHy BIANOBIAHICTh

o
Mo3Ha4arTh Tak; A—B.
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KO MK €IeMEHTaMU @, b 1ICHY€ BIAINOBIIHICTh @, TO MO3HAYAKOTh

ue Tak: (a,b) e a, abo aab, ad0 a(a)=>b.

. . . (24
[Ipu BianoBiaHOCTI A——> B 00paszom eneMeHTa a € A Ha3UBaKOTh
MHOXKUHY THUX b € B (TUX €JEMEHTIB 3 MHOKHHU B), s sikux a(a) = b,

10010 (a, b) € . IIpoodpazom enemeHra b € B Ha3uBalOTb MHOKHHY
X a€ A, s axkux o (b) = a, 10010 (a,b) e .

MHOKHHY BCIX TI€pIIMX KOMIIOHEHTIB TIap BIAMNOBIIHOCTI o
Ha3UBalOTh 00ACHIO GU3HAYEHHA BIINOBIAHOCTI o. MHOXKHHY BCIX
JPYrUX KOMIIOHEHTIB Tap BIJNOBIJAHOCTI @ HA3UBAKOTh 001ACHIO
3HAYeHb BIANOBIIHOCTI L.

ko a1 MHOXKUHU A 1 B, cniBmagawoTh, ToOTo A= B, TOo, MbK IBOMA
CJIEMEHTaMU OJIHIET MHOMKHUHHU A, TOBOPATH HE MPO BIAMNOBIAHICTb, @ MPO
BIOHOMWEHHA HA MHOMCUHI.

BianmoBigHicTL MOKHA MOAATH PI3HUMH MOBaMHu (cnmocodaMu):

a) TEOPETUKO-MHOKMHHOK MOBOIO (Y BUIJISA/Il MHOKUHHM Map);

0) MOBOIO MaTpulb (TaOJIULB);

B) MOBOIO rpadis.

[lepiia 3 HUX € 3pO3YMIJIOK) 3 CaMOr0 O3HAYEHHS BIAMIOBIIHOCTI.

JIB1 OCTaHH1 BIIHOCATHCS 10 HAOYHHUX CMOCOOIB MOJAHHSA BiJIIOBII-
HocTel. Po3risiHemo ix.

Hexaii 4= {2; 3; 6; 12), B={2; 3; 4} 1 BiANOBIAHICT & C AX B
Ma€ BUIJISIA;

a =1{(2,2),(3,3),(6,2),(6,3},(12,2), (12, 3), (12, 4)},
TOOTO 3MICTOBHO ¢ O3HAYAE MOJAUIBHICTh YMCEJ 3 MHOKHUHHU A HA 4ucia
3 MHOJKUHU B.

BunuimemMo 1o BepTUKall BCl €JIEMEHTHM MHOXMHM A4, a 1o
FOPU30HTANIl — MHOXKMHU B (puc.3). Akmo mnapa (a,b)ea, e

a€ A, be B, To Ha NEPETUHI BIAMOBIJAHOTO PsiJIKa 1 CTOBIILIA 3aMUCYEMO

1, y npotuBHOMY pa3i 3anucyeMo 0. OauHuULS 1 HyJIb TYT BU3HAYalOTh
ICTUHHICTh BUCJIOBJICHb MPO HAJICKHICTH Nap JaHii BIAMOBIAHOCTI. Tak,
y PAAKY, J€ MICTUTBCS €JIEMEHT 6, € Bl OJMHHULI 1 OJUH HyJb. Lle
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O3Hayae, 10 BUCIIOBJIEHHS (6, 2)€ «r (abo “6 kpatHe 27), (6, 3)€ « (ado
“6 xparHe 3”) iCTHUHHI, a BUCJOBACHHA (6, 4)e  (abo “6 kpatHe 47) —
xuOHe. Taky npsAMOKYTHY TaOJIMIO 3 HYJIB 1 OJWHHUIL HA3UBAIOTH
Mampuuero 0aHoi 6ionogioHocmi.

@ B
A2 34 A=1{2,3,6, 12} /
2 1 10| 0 // - .
3 o110 : y
6 | 1|1 ]o]| B7%34 :
2111 6

Puc. 4 Puc. 5
Puc. 3

I'pagpom HazupaoTh cUCTEMYy TOUOK (BepuidH rpada) 1 CTpiIOK
(opieHTOBHMX pedep rpada), skl CHOAYYAOTh JESAKI 3 HUX TOYOK. SK
NoJaHHsA  BIAMOBIAHOCTEH 3a  J0MOMOrow  rpadiB  po3riasHEMO
nonepeHii npukiaa. BunumeMo eneMeHTH MHOKMHU A, a MiJl HUMU
€JIEeMEHTH MHOXXUHM B (puc. 4). ko (a,b)ea, TO NPOBOAUMO

CTpUIKY BiA a A0 b. BukoHaBmmM Taky moOyJoBY IJjisl BCIX map 3 a,
JaictaHemMo rpad BiAMOBIAHOCTI @.

I'pad BianosigHOCTI OyAyrOTh e H Tak. 300paKylOThb €JIEMEHTH
MHOKHMH A 1 B Ha IJIOIIMHI HE B JIHIHHIN MOCIIA0BHOCTI, a, HAMPUKJIAJ,
TOYKaMH Ha KOJI1, 1 CIIOJY4YalOTh CTPUIKAMM €JIEMEHTH, 5IKI MepeOyBarOTh
y AaHii BIANOBIAHOCTI a. TIpu LIbOMY CHIJIbHI €IEMEHTH (SIKIIO TaKI €)
MHOKMH A i B BUIIUCYIOTh OAUH pa3. llapi Buay (a, a) BIANOBIIATUME
CTpiika Bif a 10 a (netas rpada) (puc. 5).

3a gonoMorow Tabauupb 1 rpadiB MokHa 3ajaaBatu (ado LIOCTPY-
BaTW) JIMIIE CKIHYEHHI BIANOBIAHOCTI 3 MOPIBHSHO HEBEJIMKOK KLIb-
KICTIO €JieMeHTIB. J[JIsi HECKIHYEHHHX BIJAMOBIJIHOCTEH TaKMMM CIOCO-
0aMud MOKHA IIKOCTPYBATH JMILNE AEAKl iX CKIHYEHHI 4YacTWHW. Taki
CKIHYEHHI 4YacTUHHM Tabauub 1 rpadiB AalOTh 4acTO JOCHUTh HAOUYHE
YSIBJICHHS PO 3MICT HECKIHUEHHUX BiAMOBIIHOCTEI.
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Cepenl BEIMKOi pI3HOMAHITHOCTI BiAMNOBIAHOCTEH BUAUISIKOTH ACSKI
XapakTepHi IXHI TUINH. HOPOJMCHA ionogionicmb (o=(0), HnoeéHa
gionogionicmo (o= A*XB), 6i0noiOHICMb 6CIO0U GU3HAYEHA )
MHOMCUHI gionpas/ieHHs (YCl €JIEMEHTM MHOXUHU A € NepliuMu
KOMIOHEHTAMM Map BIANOBIAHOCTI a); cilop'€KmueHa 6i0nogioHicHb
(BIAMOBIJHICT HA BCKO MHOKUHY NOpUOYTTA, TOOTO YCI €JIEMEHTH
MHOKMHU B € JpyruMd KOMIIOHEHTaMM Map BiJANOBIAHOCTI Q.);
iH'ekmuena eionogiOHicmb (CIEMEHTH 3 MHOXKUHH TPUOYTTSA MICTATH
HE OUIbIIE OJHOrO MpooOpasy). yHKuionarvHa 6ionoeioHicmov ado
¢yukyisa (BIANOBIAHICTb, KOJHU KOXKHOMY €JIEMEHTY 3 MHOXHUHHU
BIIMPABJICHHS  BIAMOBiga€ HE  OUIbIIE K  OJMH  €JIEMEHT
(OJTHO3HAYHICTH)); 6i000paxyceHHAa (BCIOAM BH3HA4YeHa (PYHKILIOHATBHA
BIJIMOBIIHICTB); DieKmueHa gionoeioHicno (CIOp'€KTUBHE
BIJIOOP@KCHHS, SIKE € IIE 1H'€KTHBHUM, TOOTO LE OJHOYACHO BCHOJIH
BU3HAY€HA 1 CIOp'€eKTHBHA, 1 IH'€KTMBHA, 1 (yHKIIOHAIbHA
BIJIMOBI/IHICT).

Ooepuenorwo  gionogioHicmio 10  BUINOBIAHOCTI o C AX B,
HA3UBAKOTh TaKy BUIMOBIAHICTh, SIKA € [MMIJIMHOYKMHOK JIEKApTOBOIO
T00YTKY Bx A 1 CKIagaeTbesl 3 THX 1 TUIBKH TUX Map (b, a), s AKUX
(a,b)ec.

BinnoBigHicTh, 00EpHEHY 10 ¢, MO3HAYAOTh 4epe3 o . Takum
yuHoM, (b,a)ea™ < (ab)ea.

Odepnenum 6idodparcennam 1o Binoopakenus A—~— B, Hazu-

BalOTh TaKe BIIOOpaKEHHs [ "' M0 KOAM A KOYKHOTO X€ A 1 KOYKHOTO

ye B Bukonyethes fix) =y, 10 £ (y) = x, 10610 f(f(X))="x.

Ti BinoOpaxkeHHs, siKi MalOThb OOCpHEH1 BIAOOPAKEHHS HA3UBAIOThH
obopomuumu eiooopaxcenuamu. KoxxHe Ol€KTHBHE BIJIOOPAKEHHS €
000pOTHUM 1 HABMAKH.

2. Paniwe 0yJ10 pO3risiHyTO BIAMOBIAHICTD, B sIKiii MHOKMHM Bianpa-
BJICHHS 1 npuOyTTs 30iraroTecs. Ham Bike BiJIOMO, LIO Takl BiJAIMOBIJI-
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HOCTI HAa3UBAKOThb GIOHOWEHHAMU, 1 IPU LILOMY T'OBOPSITH IPO BIJAHO-
MICHHS Y MHOKHHI.

AHANOr4YHO, K 1 OpPU BIANOBIJHOCTI, MHOXKUHY MNEPUIMX KOMMO-
HEHTIB Map JAaHOrO BIJHOWLICHHSI HA3WBAOTh O00JIACTHO BW3HAYEHHS
JQHOTO BiAHOIIEHHS, a MHOKMHY JIPYrMX KOMIIOHEHTIB map — 00J1acTiO
HOro 3HAYEHb.

Haripukiiaj, po3ristHeMO Ha MHOKMHI LIJIMX YKce Ouibiux 3a —4 i
MEHIIMX 3a 7 OlHApHE BIJIHOLIEHHS g+2 =y. Skmo x=-3, 10 ¥y=0,
T00TO mnapa (—3,0) HaACKUThL JIAHOMY BIJHOILIEHHI. AHAJOT4HO

JAHOMY BIHOIIEHHI OyAyTh HaJIEkKaTH e 1 Taki napu: (—2,—1), (2,95),

(3,4), (6,3). Omke, Ha MHOXUHI A= {x|x €Z,—4<x<7} OiHapHe

. 6 .
BIIHOIICHHSI — + 2 = y Mae 00JIaCTh BU3HAYCHHS {— 2,2, 3, 6} 1 001acTh
X

3HAYCHb {— 1, 3,4, 5}.

binapnum eionowiennam, BU3HAYEHUM Y MHOKHMHI M, Ha3uMBalOTh
KOXKHY ITIJIMHOXKHHY JIEKapTOBOro M00yTKy M *M, abo AeKapTOBOro
KkBajpara M>.

Tak, BiAHOWEHHs “a napaneinbHa b”, “a nepneHAUKysipHa 10 b”
pPO3MISJA0T, Y MHOKHHI NPSIMHX Ha TUIOMIMHI, BIAHOIIEHHA “‘a
JUMUTHCS HA b7, “a B3aeMHO-TIPOCTE 3 b7 — y MHOXKMHI HaTypalbHUX
yucea N tomo. KokHe piBHAHHS (HEPIBHICTH) 3 JIBOMAa 3MIHHHUMU, a
TAKOK iXH1 CHCTEMHU Y (DIKCOBaH1M YHCIIOBIH MHOXKHHI M € TIpUKJIagaMu
BIJTHOILIEHD Y M.

Bionowenusa, sax i eionogioHocmi, MOdCHa 300padcamu  3d
donomo2oro maodauys (mampuys) i epaghie. 11pu 300pakeHH1 3a JOIOMO-
roo rpadiB MOXKyTh OyTH: CTPIIKH BiJl @ 10 a (NeTal) (Hanpukiaaa, Ajs
BIJIHOLLIEHHSI MOALTBHOCTI); Pa30M 13 CTPIJIKOIO BIJl @ /10 b TaKOXK CTPLIKA
Bil b 10 a (Hanpukiag, Ui BIAHOWIEHb Mapaje/ibHOCTI i
NEPNCHANKYIAPHOCTI). 3BUYAHHO, €1EMEHTH MHOKUHM, Ha AKIHA pO3rJis-
JIAETbCSA  BIAHOWIEHHS, 300p&KYHOTHCA HA IUIOIWIMHI OJAWH pa3 |
PO3MILILYOTHCS 1OB1IBHO.
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BigHoIeHHsI MOKHA 3a1aTH OJJHUM 3 TPbHOX €NOCO0iB:

1). Ha ckiHueHili MHOKUHI — mepenikoM nap, fK1 3ajJa€ naHa
BIANOBIAHICTB. Ileit cmocid 3amaHHd  BIANOBIAHOCTI 1€  1HAKILE
Ha3UBAKOTh MATPULEHO, rpadikoM abo TabIMLEHO.

2). BkazaBiu Ha xapakmepucmuury éiacmugicme yCIX Map, AKi 3ajaae
JaHa BiAnoBiaHICTh. Hanpuknan, “x < y* Ha MHOUHI yucen, “alb® Ha
MHOHHI MPSIMUX.

3). Ha yncnoBUX MHOKHHAX — epaghikom Ha KOOPAWHATHIN TUIOLIHHI.
Konu rpadikoM € HE 1301b0BaH1 TOUKHU 1 HE JIIHIA, @ YaCTHUHA TUIOIIMHH,
11 3aTPUXOBYIOTh.

BiaHomeHHs Q MDK €JIEMEHTaMH MHOXKMHM X Ha3HMBa€ThCs

HPOMUNCHCHUM 00 GIOHOWIEHHA @, SIKIIO BOHO € JIONOBHCHHSIM

BiIHOIIEHHS @ 10 JE€KApTOBOro Kpajpara X?. BiJHOWIEHHS ¢ MOKHA

3a/1aTy SIK 3aMePeUeHHs IAHOTO BIJIHOLICHHS (.

BiJHOIWEHHS! ¢~ HA3UBAETHCA OOEPHEHUM 00 GIOHOMWIEHHA @, SKILO
@' () =X BUKOHYETBCS TOAI i TiNbKM TOMI, Kol @(x)=y, ne xe X,
yeY. BigHomeHHs ¢ ' MOXHA 3aaTh MepesikoM BCiX map,

MOMIHSIBIIIM B KOKHIH Tapi BIAHOLIEHHS ¢ MICUSAMM TEPIIUH 1 JAPYruid

koMmnoHenTn. 1106 amicraru rpad BigHoweHHs ¢ ', Tpeba y rpadi
BITHOLIEHHS (@ 3MIHUTH HAMpsM CTPIJIOK.

Ilepemunom 060x 6iOHOWIEHb HA3UBAETLCS BIJIHOLICHHS, rpadikom
SIKOTO € MEePETUH IpadiKiB JaHUX BIJIHOIICHB.

O0’conannam 060X GiOHOWIEHb HA3UBAECTLCA BIJHOWICHHS, Tpadik
SIKOro € 00’ eHaHHsIM rpagikiB JJaHUX BiJHOLIEHb.

3. Biooopaxcenns muoxcunu A Ha MHOMCUHY B — ue Take BiaoOpa-
PKEHHSI, KOJM 00J1acTh 3HAY€Hb BIJOOp@KEHHsA 30IracThCcs 3 00JaCTIO
npuOyTTs. [HIIUMU CIOBAMU, KOJIM B MHOXKHHI B HEMae €JIEMEHTIB, SiKi
0 He Oy oOpa3zamu esikoro ado JACSIKUX €JIEMEHTIB MHOYKUHU A.
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Biooopascennn muoxcunu A 6 MHoMcuHy B — ue Take BijoOpa-
YKEHHs1, KOJIM B MHOXKHHI B MOXKYTh OyTH 1 €JIEMEHTH, Kl HE € o0Opazamu
TOTO YM IHIIOTO €JIEMEHTA MHOKUHU A.

ko BiaoOpakeHHs f € OIEKTUBHUM, TO MOro Ha3uBaKOTh 83AEMHO-
O0OHO3HAYHUM B1IOOPAKCHHSIM.

KokHa MHOKMHA XapakTepu3yeTbCs nomyycHicnuo. [10TyKHICTD
CKIHYE€HOT MHOKHHHU JIOPIBHIOE YUCITY ii €JIEMEHTIB.

Hanpuknan, mHO)kuHa A = {a, b, ¢, p, e} mae 5 eneMenTiB. Lle uucio
1 Oyne ii noryxknicTio. Ilo3nHauwaetrbes Tak: n(4)=35. 1la mMHONKMHA
PIBHOIOTYKHA MHOYKMHI NAJIbLIB PYKH.

MHOXUHH A 1 B Ha3UBAKOTh PiGHONOMYMHCHUMU (€KGI8ANCHMHUMU,
PIGHOCUIbHUMU) TOJUI 1 TUIBKH TOJI1, KOJW ICHY€E Xo4a O 0JiHE OIEKTUBHE
(B3a€EMHO OJIHO3HAUYHE) B1100OpaKEHHS A—L 3B.

ITo3HauyarTh HA MUCHMI JIB1 PIBHOMOTYKHI MHOKUHU A 1 B Tak: A~B.

BigHoueHHs piBHOMOTYKHOCTI MHOXKMH Ma€ BJIACTMBOCTI pediek-
CUBHOCTI, CAMETPUYHOCTI, TPAH3UTUBHOCTI.

Ha BJIacCTUBOCTI TPAH3UTUBHOCTI PIBHOMOTYKHUX MHOMUH 3/1HCHIO-
€ThCSl PO3IOJLT MICLb Y TeaTpi, KiHO, B peiicoBux aBrodycax. Tyt A4 —
MHOKMHA THX MICIlb, Ha SIKI MPOJAHO KBUTKU, B — MHOYKMHA MPOJaHUX
KBUTKIB, C — MHO)KHMHA JIIOJICH, AKI Kynuiau KBUTKM 3 B. Ilonsarrsa
PIBHOIOTYKHOCTI MHOKMH BUKOPHCTOBYETBCS ISl YTOUHEHHSI MOHSITTSI
CKIHYCHOiI 1 HECKIHYCHHOI MHOKMHH, SIKE PO3YMIEThCS HAMH JIMIIE HA
IHTYITUBHII OCHOBI.

MHokuHa A € CKiHYeHa, KO HE ICHYE B3aEMHO OJIHO3HAYHOIO
B1I0OpaKEHHS 11€1 MHOKMHM Ha JIESAKY CBOIO MIAMHOXKHUHY A1, TaKy, IO
Ai#A. Mnoxuny A Ha3uBalOThb HECKIHYEHHOW, SKIIO0 BOHA
PIBHOIOTY3KHA JCAKIiM CBOTH BJIACHIM MiAMHOKHMHI, TOOTO SIKIIO A~A1, J1e
Al cAi A1# A4

Hanpuknan. A — MHOKMHA JIOJIATHUX MApPHUX YUCEN, B — MHOKHHA
HaTypaJbHUX YHUCEJ, KpaTHUX 6, Bc A, A~B (2—6, 4—12, 6—18....),
TOOTO MO@XHAa BCTAHOBUTH B3a€EMHO OJHO3HAYHY BIAIOBIJHICTE MixK
€IEMEHTaMHU LIMX MHOKHUH. OTke 4 — HECKIHUEHHA MHOYKHHA.
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MHOKHHY, 110 Ma€ Ty caMy MOTYKHICTh, 110 1 MHOKMHA HaTypaJib-
HOTO PsATY YHACET, HA3UBAIOTH 3YUCTEHHOIO.

MHOKHMHA WIAMX YUCENT — 34YMCIIEHHA, 00 BOHA PIBHOMOTYXKHA 3
MHOKMHOK) ~HAaTypaJlbHUX u4ucesl, 00 ICHye OIeKTUBHE (B3a€MHO
0JIHO3HAuHe) BigoOpaxkeHHs: (0—1, 1 -2, -1—-3,2—4, -2—-5,..).

MHOKHHA NIACHUX YUCE HE € 3UUCIEHHOIO.

Jlexuyia 5. BaacTuBocTi OiIHAPHUX BiHOLIEHb.
YnopsiakoBaHi MHOKUHU. [IOHATTS Mpo KOMOIHATOPUKY

1. BiracTuBoCTI BIIHOIIEHh HA MHOYKHHI.

2. Bi1HOMEHHS €KBIBAJICHTHOCTI. PO30UTTA MHOKMH Ha KJIacH.

3. BiaHomeHHs nopsaaky 1 HOro BJ1acTUBOCTI.

4. YnopsiIKOBaHI MHOXKUHU. JIIHIITHO BNOpsiIKOBaHI MHOKUHU. [ToBHUiA
nopsiIoK. BiiacTUBOCTI JIUCKPETHOCTI 1 WIUIBHOCTI JIIHIMHO YIOPSIKO-
BAHUX MHOKHH.

5. TToHaTTs Npo KOMOIHATOPHI 3aaaul.

1. Jlesiki 3 BJIaCTUBOCTEH BIJIHOMIEHb HA MHOXKMHI CX02KI MDK CO0O0IO0
B OJIHOMY 1 BIAMIHHI — B 1HmOMY. OTke, TpeOa BUAIIATH HANOLIbII
3arajibHi i 1ICTOTHI BJIAQCTUBOCTI BiJHOIIEHb Ta IMOKJIACTH iX B OCHOBY
XAPAKTCPUCTUKH  HAWBAKIMBIIIMX 1  HAWMMOOIIUPEHIMUX  THIIB
BiTHOIIEHbD.

BinHOWEHHA o, BU3HAYEHE Y MHOKUHI M, HA3UBalOTh:

peghiekcueHum, SIKIO ISl KOSKHOTO a € M BUKOHYETHC (a,a) € &
(a 3HAXOJIUTHCS Y BIAHOIIEHHI o camo 10 ceOe). BigHOmEHHs “roiib-
HOCTI”, “mapalejabHOCTI MpAMUX", “pIBHOCTI” € pe]PICKCUBHUMH, a
BIIHOILIEHHS “Oubie”, “MeHIe”, “NepneH UKy AApHOCTI — Hi,

QHMUPePIeKCUGHUM, SIKILIO JI1 KOKHOTO a € M  TBEpJIKEHHs
(a,a) € & HE BUKOHYETHCA (@ HE 3HAXOJUTHCS Y BIAHOMIEHHI o CaMoO 10
ceOe). AHTUPE(NIEKCUBHUMU € BIJIHOMICHHS “Olabplie”, “MEHIE” Y
YUCJIOBUX MHOYKHMHAX 1 NEPINECHAUKYJISIPHOCTI — Y MHOMKHHI MIPSIMUX Ha

TUTOIIHAHI;
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apediiekcuenum (HepehiekcueHuM), SIKIIO NEsIKI €1eMEHTH a € M
HE 3HAXOAATHCA Y BIJAHOWICHHI (a,a)€ ., a JedaKl €neMeHTu a e M
3HaXOJAThCS y BIJIHOWIEHHI (a.,a)€ «. BigHOIIEHHS . IaHyBaTH Ha
MHOYKUHI JIIOAEH 3eMTl (AeaKl TIoau ce0e MaHyloTh, a AEAKI — Hi);

CUMEMPUYHUM, SKIIO Ui Oyab-aKkMX a,be M  BHUKOHYEThCS
BJACTUBICTh (a,b) € & = (b,a) € o (KO a nepedyBae y BiIHOMICHH] «
10 b, 10 b Takok nepeOyBae y BIJIHOWIEHHI a 10 a). BiaHomeHHs
“rapajeapHOCTI , “TICPIICHAMKYJIIPHOCTI” MPSMMX HA ILIOIIUHI, “TI0A10-
HOCTI” TEOMETPUUYHHUX (PITYp € CHMETPUUHUMU,

AQHMUCUMEMPUYHUM, AKIO ISl KOKHMX a,be M BHUKOHYETHCS
BNacTuBICTh (a.b)eax 1 a#b = (b,a)¢ a (akmo a nepedyBae y
BIJIHOIICHHI o 10 b 1 a# b, To b He nepedyBae y BIAHOILIEHHI a 10 Q).
AHTUCUMETPUYHUMHU € BiAHOWICHHS “Oulblie ado JOpiBHIOE. (=),
“meHie ado aopiBHIOE” (<), “€ MIAMHOKHUHOKW (C);

acuMempu4HuM, KO JUIsl KOKHUX a,b € M BHUKOHYETHCS BIACTH-
BICTh (a,b) e a = (b,a) ¢ a (KO a nepedyBae y BIIHOMIECHHI o J10 b,
To b He nepedyBae y BIAHOWMIEHHI @ J0 a). ACHUMETPUYHUMH €

2% <

BITHOLIEHHSA “TOAIJIBHOCTI, “OlblIe

2% &<
2

MeEHIIE

MPAaH3UMUGHUM, SIKIIO s OyJab-AKuX a,b,c€ M BHUKOHY€ETHCA
BNacTuBICTh (a,b)ea 1 (b,c)eax = (a,c) € o (AKMO a 3HAXOAUTHCA Y
BIJIHOIIEHHI & 10 b, @ b — y BIAHOILIEHHI & 10 ¢, TO a nepedyBae y
BIIHOIICHHI & 10 ¢);

AQHMUMPAH3UMUEHUM, KO sl Oyap-KuX a,b,c€ M BuKo-
HYETHCS BIACTUBICTE (a,b)ea 1 (b,c)ea = (a,c) ¢ a (KO a 3HAXO-
JIUTHCSL Y BIAHOMIEHHI o 10 b, a b — y BIAHOIIEHHI & J0 ¢, TO d HE
nepedyBae y BIJIHOLIEHHI & JI0 ¢);

MPAH3UMUGHUM, SKIIO 11 Oyab-sIKUX a,b,c € M BUKOHYETBHCS
BIacTuBiCTh (a,b)ea 1 (b,c)ex = (a,c) € & (KO a 3HAXOAUTHCS Y
BIIHOIIEHHI & 10 b, a b — y BIAHOILIEHHI a 10 ¢, TO a nepedyBae y
BIJIHOILLIEHHI & 10 ¢);
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AMPAH3UMUGHUM, SIKIIO BiJHOILIEHHS HE € H1 TPAH3UTUBHHUM Hi
QHTUTPAH3UTUBHUM;
36'A3HuUM, SIKIO 1Sl OYJIb-SIKUX a,b € M BUKOHYETHCSl BJIACTUBICTh
a#b=(a,b)ea, abo (b,a) e a (akmo a # b, 10 a nepedyBae y BIJAHO-
mEeHHI o 10 b, ab0 HaBmaku). 3B'A3HUMH € BIAHOWICHHS ““OljblIe”,
“MEHIIE”, a  BIAHOWIEHHS  “MOJAUIBHOCTI,  “‘napajeibHOCTI”,
“’IepNeHAUKYJIIPHOCTI — Hi.
Y npoleci po3BUTKY Ta MPAKTUYHOI JISJIBHOCTI BUKPUCTAII30BYBa-
JIMCSl  HAMB@IJIMBILII  T'PYNM  BIJHOIICHb, 30KpEMa  BIIHOLICHHSI

€KBIBAJICHTHOCTI, MOPSJIKY, (PYHKLIOHAIBHE ((PYHKIILS).

2. BigHOmIEHHA @, BH3HAUECHE y MHOXHHI M/, Ha3UBaKOTh
GIOHOWECHHAM €KeIeA1eHmMHocmI ad0 eKeieaieHmHichuo B M, Ko
BOHO pE(QJIEKCUBHE, CUMETPUYHE K TpaH3uThBHE. [l TOro moo
BIJHOWIEHHA o OyJ0 BIJIHOUWICHHSAM €KBIBAJICHTHOCTI, IIOBUHHI
BUKOHYBATHUCS BC1 TPH BJIACTUBOCTI.

Harnpuknaa, BiJIHOIWIEHHs PIBHOCTI BHU3HAYE€HE HaA JIOBUIbHIM
MHOKHHI M Mae€ BCl TpU BJACTHBOCTI, OTXKE BOHO € BIJIHOLICHHSIM
CKBIBAJICHTHOCTI: a=a — peQIeKCuBHICT, a=b<b=a -
CUMETPUUHICTD, (@ =b) A (b=c) = a=c — TPaH3UTUBHICTb.

AHAJIOTIYHO BIJHOIICHHS MAapajcIbHOCTI HA MHOXKHHI TIPSIMHX €
BIIHOLICHHSIM €KBIBAJICHTHOCTI, 00 alla, allb=bl a,

(@l|b)y~n(bllc)y=allc.
BigHOILIEHHSI «HABYaTHCsT B OJHOMY KJacl» Ha MHOXKHHI YYHIB
IIIKOJTA € TAKOYK BIIHOIINEHHSIM €KBIBAJIEHTHOCTI.

3a JOMOMOTOK) BIJHOIICHHS €KBIBAJICHTHOCTI BUKOHYETHCS JIOCHTh
NOLIMPEHA ONEpaLlis — po3dumma He NMOPOKHbOI MHOKWHU HA TAMHO-
YKUHM, K1 HA3UBAIOTh Kaacamu, ad0 Kiacamil ekeieaneHmuochii.

IToxaxkeMo, siK 3B's13aH1 HA MHOKMH1 M BiJTHOILIEHHS €KBiBaJE€HTHOCTI
3 NOHATTAM PO30MTTA LI€i MHOYKHHH,

KoxHe po30uTTst S MHOKMHU M BU3HA4ae, MMPU TOMY TUIbKH €JIMHE,
BIJIHOIIEHHS! €KBIBAJIEHTHOCTI @, 1 HABMaKH, KOKHOMY BiJHOIIEHHIO
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EKBIBAJICHTHOCTI o HA M BIINOBiA€, PU TOMY TIJIBKU €IMHE, PO30OUTTS
S MHOKHUHHM M.

by/ib-sIk€ BIAHOMIEHHS €KBIBAJICHTHOCTI @ 3JIMCHIOE, TMPU TOMY
TUIbKW €JIMHE, PO30OMTTS S MHOKUHM M Ha KJacH, 1 HABIAKH, KOMKHE
po30UTTI S MHOXKMHH M BHU3HAuae, MNpU TOMY TIIbKH €IMHE,
BIJIHOIIIEHHSA €KBIBAJIEHTHOCTI Q.

BiHOIIEHHSsI €KBIBAJIGHTHOCTI o 31HCHIOE pO30MTTS S MHOKUHU M
HA KJIACH, TaK IIO:
1) KO’KEH €IEMEHT MHOKHHU HANEKUTh OJIHOMY 1 TUIBKA OJTHOMY KJ1acy;
2) Oyap-sKlI /IBa €JIEMEHTH OJIHOr0 KJjacy nepeOyBalOTh Y JaHOMY BIJI-
HOILIEHH1 €KBIBAJICHTHOCTI,
3) OyIp-fiKi JBa €JIEMEHTH, 10 HAJECKaTh PI3HUM Kjacam, HE Mepe-
OyBarOTh y LIbOMY BIJIHOIICHHI.

Hanpuknan:, Bionowennsa napaneivHocmi HA MHOMCUHI  NIOWUH
pO30HMBaE K0 MHOYKMHY HA KJIACH €KB1BAJIEHTHOCTI (CTOIH MapajeIbHUX
MIOMMH) TakK, 1mo: 1) OyJab-sKa MIOIKMHA HANCKUTh OJHOMY 1 TUIBKH
OJIHOMY 13 1LMX KJaciB, 2) Oyap-iKi JABI IUIOMIHUHM OIHOTO KJacy
napanesbHi MbK co0010; 3) Oyap-Ki JIBI MIOLIMHHU PI3HUX KIaciB HE
napajielibHi Mix co0o10.

TyT Kjacu €KBIBAICHTHOCTI MOCITYKUIIHM JPKEPEJIOM YTBOPEHHSI HOBO-
ro MOHATTA — HANpAMY HOpMal CTOMa IUIOMMH (MEPNEHAMKYJIAPHOT
(HOpMaJIbHOT) MPAMOT CTOMNA MIOMIMH: KOMEH 13 KJIacCliB €KBIBAJICHTHOCTI
IUIOIIMH, TOOTO KOKHA CTOIKa Mapaje/ibHUX IUIONIMH, 3aJa€ HAMpsm
CBO€i HOpMAJII.

BiaHOIIEHHS €KBIBAJIEHTHOCTI HAOYHO 300paKyeThCA CHUCTEMOIO
nopHux rpadip, noOyJ0BaHUX Ha KJjlacax €KBIBAJICHTHOCTI. Iloenum
Ha3uBalOTh Ipad, B SIKOrO BCl TOYKH CIIOJYYEHO CTPUIKAMHM 1 BCI
BEpPIIMHU MalTh MeTai. MK KOXKHOK Mapol TOYOK MPOXOJATh JBI
NPOTUIICKHI CTPUIKM (BJAACTUBICTh CUMETPUUYHOCTI), TOAl JUIsl MPOCTOTH
PUCYHKA 1X 3aMiHIOIOTh BIAPI3KOM, SIKHii CTIOJyUae 1l TOUKH.
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3. OAHUM 13 OCHOBHHUX IMOHSITH CY4acCHOI MAaTeMaTWUKW € HOHAmMmS
cmpykmypu ROpAOKY. CTPYKTYpH TMOPSAJAKY BH3HAYAIOTHCS O1HAPHUMM
BIJIHOUICHHSAMM MOPAJIKY HA MHOYKHHI,

Jloci MM pO3risiiaid MHOMHUHHU, MOPSIAOK PO3MILIEHHS €JIEMEHTIB
SKMX Hac He uikaBuB. [IpoTe Bke B JAeKapTOBOMY J0OYTKY MHOYKHUH
NOpANOK pO3MilICHHS OyB HE aOMSIKUM: €IEMEHTAMM JIEKApPTOBOTO
n00yTKYy AXB € Taki napu €JEMEHTIB, Yy SIKHX MEpLIUA KOMIIOHEHT
00O0B'SI3KOBO HAJICKUTh MHOKHHI A, a apyruii — B. To0OTo, B Oyab-skiii
TaKiid mapi €1€MEHT MHOKUHU A MEPEAYE €IEMEHTY MHOKUHM B,

Y  MNOBCAKACHHOMY KHUTTI 4acTO KOPUCTYEMOCS  BHpa3amu:
“nepenye’, “cmiaye 3a”, “Ommkue”, “mam’”, “BUIIE”, “HIKYE 1 T. .
Hanpuknan, moHeauoK “nepeaye” BIBTOPKY 1 “CHiAye 32~ HEAUIEIO.

AOCTparyrouuch BiJI KOHKPETHUX MHOXHH 1 O00'€KTIB, sIKI € iX eJie-
MEHTaMHM, BBAKATUMEMO, IO KOJIM MK €JIEMEHTAMHU MHOKMHHU M BCTa-
HOBJICHO  BIJIHOHICHHS ~ «MEPEAye», TOOTO  €IEMEHTH  MHOKHHM
PO3MIILIIEHO TaK, IO Juisl OyJb-IKOi Mapu €JEMEHTIB X 1 y MOXHA
BKA3aTu, SIKUH 13 HUX TEPEAy€E 1HIIOMY, TO HA MHOKHHI YCTaHOBJICHE
BIOHOWEHHS CHIPO2020 NOPAOKY.

3aMICTh “X mepeaye y* KOpOTKO MUMYTh X <y 1 TOAI “y CIIIyeE 3a X,
y>Xx, TOOTO BIJHOWIEHHS CTPOrOro TMOPSJAKY aAHTUCUMETPUUHE.
OCKUIbKH B MHOXKHHI €JIEMEHTH Pi3HI (HE MOBTOPKKTHCS), TO LIJIKOM
3pO3yMUIO, INO HIAKHIL €JIEeMEHT He Imepeaye cam co0i. Omke, Le
BIJIHOLIEHHS aHTUpPE(NEKCUBHE. SIKIMO K OJAWMH €JIEMEHT Mepeaye
JAPYromMy, a Jpyruii — TPETbOMY, TO THM OUIbIIE MNEPUIMA 3 LMX
€JIEMEHTIB MEPEIY € TPETHOMY, TOOTO BIJHOIICHHS TPAH3UTHBHE.

TakuM 4YMHOM, BIJIHOMIEHHS CTPOrOrO TMOPAJAKY HAa MHOMXUHI A
BU3HAYAETHCS TPHOMA YMOBAMU:

1) anmupeghnexcusnicmo: 1151 0y Ib-SIKOTO X € A HE Ma€ MICL X < X

2) anmucumempuyricms. A1 Oyab-AKUX x € A 1 y € A, Takux, 1O
x <yix+y, He Ma€ micud y < Xx;

3) mpanzumuenicms. 1151 OyIb-aKUX X € A 1y € A, 1z € A Takux, IO
x<y,ay<_z Ma€ Miclg x < z.
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Harpukiiaj, BIAHOMIEHHs! “MeHILIe” Ha MHOUHI {1, 4, 6, 8, 9} € Bij-
HOIIIEHHSM CTPOrOro nopsajaKy, 0o:
) (x<yly<z)=>x<z — BiIHOWEHHA TpaH3uTuBHe (1 <4 1
4<6)=>1<6,(1<616<8)=1<8;(4<616<9)=4<09;.....

2)1<4=4<1;4<6=6<4;... — BIIHOLUICHHS AHTUCUMETPHUUHE.

3) 1<1;4<4;... — BigHOIWEHHs: aHTHPE(ICKCHBHE.
| | OmKe BIAHOUIEHHA “MEHIe” Ha NaH1ii MHOKHHI €
/ i >7<Z ?\ BIJIHOLICHHSIM ~ CTpororo nopsiaky. I'pad wuporo
9.\ / 6 BiﬂHomgHHﬂ (puC. 6) HE Ma€ METEIb. Byﬂ.r_,-;my napy
\ yucen (x, y), Taky, mo x < y, 3B’A3Y€ TIIbKH OJIHA
8 CTpiJIKa, sika ke Big x 10 y. ['pahikoM BIJIHOLICHHS €

Puc. 6 Taka MHOkMHA: {(1, 4), (1, 6), (1, 8), (1, 9), (4, 6), (4,
8), (4,9), (6, 8), (6,9), (8,9)}.

YTOYHUMO BIHOIIEHHS MOPSIAKY TAKUM O3HAYEHHSIM.

BigHOLIEHHS o, BU3HAYEHE Y MHOXKMHI A, HA3UBaKOTh BIJIHOLICHHSAM
CMP02020 NOpsAOKY, SKIIO BOHO TPAH3UTHUBHE 1 AaCUMETPUYHE, 1
BIJIHOLICHHSIM ~HECIMPO2020 NOPsOKY, SIKIIO BOHO TPAH3UTHUBHE 1
AHTUCUMETPHUYHE.

3 O3HAuU€HHsA BWIMJIMBAE, IO BIAHOUICHHS CTPOrOro MOpsAAKy —
aHtupedIeKCUBHE, a Hectpororo — peduekcupHe. Cepesl BIHOIICHb
CTPOroro TOPSAKY € Takl BIIHOMICHHS: “OUlbIIMK~, “TpyOimuii,
“mBUAIIMK,  “BaxuMmii®, “TeMHImMMNA’, “TyCcTIMEK’, “cTapiidid’,
“mosoamuii”. BIAHOMEHHSIMHA HECTPOIOro MoOpsAKy Y MHOXKHHI YUCEIT €
«OuIbIe ad0 AOPIBHIOE» , «MEHIIE a00 AOPIBHIOE», a00 BIIHOIICHHS
MOJLTLHOCTI Y MHOKMHI N HaTypalbHUX YHUCEN € TaKOK BIJIHOMICHHSAM
HECTPOroro MopsiaKy.

4. MHOXKMHA HA3UBAETHCS YHOPAOKOBAHOW), SIKILIO BIJAHOCHO OY/ib-
SIKUX 11 €JIEMEHTIB X 1 ¥ BCTAHOBJICHO, SIKUM 3 HUX CIIAY€ 3a JAPYrUM
(ad0, HaBMaku, KUK TMEPEAyE APYroMy), MPUUOMY 3aJ0BOJIBHAOTHCS
YMOBU QHTUPEPIICKCUBHOCTI, AHTUCUMETPUUHOCTI 1 TPAH3UTUBHOCTI.
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Ile Moxke OyTH, HaNpUKIAA, MHOXKMHA YJICHIB CIM'I, €IEMEHTH SIKOT
yIOPSAKOBAaHI 3a BIKOM.

3BUYANHO, 3 HATYpPAIbHUX YMCEJ MOKHA YTBOPUTH 1 HEBIIOPSAJI-
KOBAHY MHOKHHY, MPH YMOBI, KOJIW HAC HE LIKABUTh MOPSJIOK CII1y-
BaHHS €JIEMEHTIB, a JIMIIIE SIKach 1HIIA YMOBA, HAIPHUKJIa, HAC LIKaBJIATh
JMUIE MapH1 YKClIa Nepmoro aecatka. ENEMEHTH 1€l MHOKMHU MOKHA
3anucatu B Oy/ib-sIKOMY MOPSIKY: a) B MOPSIAKY 3pocTtaHHs: (2, 4, 6, 8,
10); 0) B nopsiaky cnaganHs: (10, 8; 6, 4, 2); B) Oyas sk: {6, 4, 2, 8, 10).

EneMEeHTH MHOKHHM MOKYTh OyTH YIOPSJAKOBaHI 3a Oyab-fKOMO
O3HAKOH (3a KOJILOPOM, 3a (popmoto 1 T. 1H.). Tak, mob jeriie KopucTy-
BaTUCS CJIOBHUKOM, Y HbOMY CJIOBA YIIOPSAKOBYIOTh 3a OyKBaMH, SKi
cTosATh “mBualEe” B andaniTi. YucaoB1 MHOMKHHM 3/1€01IBIIONO BOOPSIA-
KOBaHI 3a BEJIMUUHOK YHCEJI.

Iouamkoeum €1eMEHTOM YHOPSJAKOBAHOI MHOXKMHU Ha3HUBAIOTh
CJIEMEHT, IKOMY HE IMEpeay€ HIAKUH 1HIIMI eJIeMEHT, TOOTO MoYaTKOBUA
€JIEMEHT HE Ma€ MONEPEAHLOro. ENEMEHT, sikuii HE Mae HACTYIHOTIO,
HA3UBAIOTh OCMAHHIM. 3BUYAHO, HE BCAKAa MHOYKMHA Mac MOYaTKOBUH
a00 OCTaHHIM €1eMEHT. Y MHOKHHI HATypaJbHUX YMCE MOYAaTKOBUM
€JICMEHTOM € 1, OCTAHHBOT'O €JIEMEHTA HEMAE.

Akmo a > b 1 9kmo s Oyab-IKOro €JIEMEHTa X # a 1 x # b 13 Toro,
o a>Xx, CAAy€E, MO X HE > b, TO BBAKAIOTh, 1O a 0€3MOCEPeIHbO
ciijaye 3a b.

BiHOWIEHHs NOPSIIKY B YIOPSJAKOBAHI MHOMHHI HA3UBaKOTh 6i0-
HOWeHHAM JAIHIHHO020 a00 ULIKOSUMO20 NOPAOKY, SIKIIO LI BlIHOIICHHS
3B'a3He. llpuramaeMo, BIJHOIIEHHS ¢ Ha MHOXKHHI M Ha3MBaecThCA
3B'SI3HUM, SIKIIO JUIsl OYy/1b-SIKUX JIBOX €JIEMEHTIB L€l MHOMXWUHHU a # b
BUKOHY€THCS a00 a ¢ b, ab0 b ¢ a. BiAHOINIEHHS TOPAZIKY, SIKE HE MaA€
BJIACTHUBOCT1 3B'A3HOCTI, HA3UBAIOTh BIOHOWICHHAM YACHIKOBO20 NO-
PpAaoKy. BiiNoBiAHO MHOXKWHY HA3UBAIOTh JIIHIHO-YROPAOKOGAHO a00
YACMKO080 YROPAOKOBAHOIK MHOKUHOI.

Hanpuknan BiAHOMIEHHS “X KpaTHE )~ HAa MHOXKMHI HaTypajbHHUX
yuceal € BIAHOWICHHSM YAaCTKOBOTO 1 HECTPOroro MoOpsaKy. Le
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BIAHOWIEHHSI pedieKCUBHE (@ KpaTHe a) 1 He st Oy.lb-sIKoi [Mapu
HEPIBHUX HATYypaJbHUX YMCEJI BUKOHYETHCA OJIHE 3 ABOX a00 a KpaTHE
b, abo b kparHe a.

BigHoweHHs “a > b” — BIAHOWIEHHS JIIHIAHOIO 1 CTPOroro nopsiiky
HAa MHOKMHI HaTypaJbHUX YHUCEJ; L€ BIAHOIICHHS AHTHUPE(IICKCUBHE i
JUIst OyIb-SIKOT Mapy HAaTypaJbHUX YKCE] TAKUX, 1O d # b, BUKOHYETHCSA
0J1Ha 13 YMOB: a00 a > b abo b > a.

SKIO B ynopsiAKOBaHiii MHOKHUHI M KOJKHA HEMOPOXHSI MHOMKMHA
Ma€ HAUMEHINWI E€JIEMEHT, TO TAaKHl IOPANOK HA3UBAKOTH HOGHUM, A
MHOYKUHY — ULIKOM YROPAOKOGAHOIO.

[ToBHMIT MOPSIOK — 3aBAAM JIIHIAHUN, OCKUIbKUA OY/Ib-sIKa JIBOEJIE-
MEHTHA IIJAMHOKHHA JAHOI MHOKMHHM Mac HaWMEHIIMI €JIEMEHT, a
OTKE, /Ulsl OyJib-IKOi Mapy Pi3HUX €JIEMEHTIB LIJKOM YIOPsAAKOBAHOL
MHOKMHH X04 OM OJIHE 13 CIIBBIJAHOWICHb @ > b a00 b > a npaBuIbHE.

JIIHIAHO  ynoOpsiIKOBaHI MHOMKHMHW  MarTh PsiJl  BJAACTHMBOCTEH.
Po3riasiHemMo aesiki 3 HHX.

Hexaii a, b, ¢ — €JleMEHTH MHOXKUHW M, ynopsiJIKOBaHOI ACSIKUM
BIJIHOIIEHHAM. SIKIO BiZOMO, IO €JIEMEHT a IepeOyBae B LILOMY
BIIHOIIEHHI 3 €JIEMEHTOM b 1 enemMeHT b nepedyBac B LIbOMY BiJHO-
HICHHI 3 €JIEMEHTOM ¢, TO TOBOPSATh, IO €JIEMEHT b JICHKUTh MK
CJIEMEHTAMU a 1 C.

Hanpuknana, gKmo MHOMKWHA HaTypaJbHUX YHCET YIOpsAKOBaHA
BIJIHOIIEHHSIM “x < y”, TO 3 TOrO, 1o 2 <515 <7, chijiye, o 4ucio S
JIC)KUTh MDK yuciamMu 21 7.

Muoxxuna X, fKka € JHIHHO BOOPAJKOBAHOW, HA3UBAETHCH
OUCKPEeMmHO0, KO MDK OyAb-SKMMHU JIBOMA il €JIECMEHTaMHU JICKUTh
JMIIE CKiHY€HA MHOXKMHA €JIEMEHTIB. Harpukiaa: MHOKHHA LILJIAX
YKMCEJI, MHOYKHHA HAaTypalbHUX YMCE].

JIiHIHHO BNOPSAKOBaHA MHOYKWMHA HA3UBAETLCS WLIbHOIO, KO IS
OyIb-IKUX PI3HUX €JIEMEHTIB L1€1 MHOKHMHHU ICHYE €JIEMEHT MHOKHHH,
o0 JEKUTh MK HUMH. Hampuknan, MHO)KMHA paliOHAJbHMX YMCEN,
JIUCHUX YUCET.
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5. IllouaTTa Npo KOMOIHATOPHI 3aaa4i MOKHA PO3MOYATH BBOJAUTH
3 HACTYMHOI NPOCTOi KOMOIHATOPHOT 3a/1aul.

Cepen cemu JiBUaTOK OyJ0 TpU 3 OAQHTHUKAMHM 1 IIICTh 3 KOCHUYKAMHU.
CKUIbKM OyJIO TaKMX AIBYATOK, 10 MAJIX 1 OAHTUK 1 KOCUYKH, SIKIIO B
KOCHOT JIBUMHKH cepe/l LIMX ceMH OyB a00 OaHTUK ad0 KOCHUKH?

JlaHa 3amada JIETKO PO3B'A3YETHCA 3@ JIONOMOTOK HACTYITHOTO
npaBuja, AK€ HA3UBAIOTH MPABUJIOM CYMH.

n(AvB)=n(A)+n(B)—n(ANB).

Y cnpaBesIMBOCTI  1OTO MpaBWJIa  JIETKO TNEPEKOHATHCA 34
JOMOMOTOK0  MIPKYBaHb, IO BUIUIMBAIOTh 3 O3HAYEHHS 00 €JIHAHHs
MHOXXHH: JI0 €JICMEHTIB MHOXUHM A, ix Oyne n(A), npueaHaemMo

CJICMEHTH MHOXKUHM B, sIK1 HE BXOJSITh JI0 CKJIaay MHOKHHH A, X Oye
n(B)y—n(ANB).

SIKIo NOBEPHYTHCS A0 HAILIOI 3a/1a4i 1 TO3HAYUTH MHOXKHUHY J11BYAT 3
OaHTHKaMM yepe3 MHOKUHY A, a MHOKHMHY JIIBUAT 3 KOCMUKAMH 4EPE3
MHOKMHY B, TO 3riiHO JaHUX 3a1adl (Tpu 3 OAHTHKAMM 1 LIICTh 3 KOCH-
YKaMH, @ BCbOTO TUIbKM CIM) JIesIKi A1BUaTa MOBUHHI MaTH 1 OAHTHK 1 KO-
CHUYKH, TOOTO MOBUHHI HAJIEKATH MHOKHMHI A M B. MHOMXUHU, PO SIKi
HIeThCs B 3a1aul, epeO0yBaTUMYTh B BIJIHOIMICHHI MEPEPI3Yy 1 HA Kpyrax
Eiinepa-Benna 300pa3aThCsi HACTYMHUM YHHOM y B

3 npaBuiia CyMH 3Haiinemo n( AN B):
nANB)y=n(A)+n(B)-n(AuB)=3+6-7=2 (1.).

BianoBiae: 2 miB4aTtok Maiy 1 0aHTHK 1 KOCUYKH.

Po3rasiHeMo iHmy 3afaady. CKUIbKH BCIX YOTHUPULUU(POBUX YHUCET € Y
JIECATKOBIM CHUCTEM1 YUCIICHHS?

JlaHa 3amaua JNErKO PO3B A3YETHCS 3a JIOMOMOTOK) HACTYMHOIO
NpaBuia, SKE HA3WBAOTh NPABHJIOM JJOOYTKY. YHCIO €JEMEHTIB
JEKAPTOBOr0 JIOOYTKY CKIHYEHMX MHOKWUH JOPIBHIOE JOOYTKY YHCEN
€IEMEHTIB Yy KOKHIA 3 JaHUX MHOKMH. |HIIMMM CJIOBaMHU: SKIIO
CJIEMEHT @1 MO)KHA BUOpaTv 1) crnoco0amu, a miciis doro BUOOpy ee-
MEHT @2 MOKHA BUOpaTu my criocodamu 1 T. M., a €JIEMEHT a, MICs
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BUOOPY BCIX MONEPEHIX — M3 CIOCO0aMU, TO TOJII KOpTeK (a1, aa, ..., )
MOKHA BUOPATH 1] 1y -... My CIOCOOAMH.

Y cnpaBeTMBOCTI LILOTO TMpaBuja MU BXKE MNEPEKOHATUCA TpH
BUBEJICHHI 4YMCJIa €JIEMEHTIB JEKapTOBOro A00YTKY (4MCIIO CrocoOiB,
SAKUMH MOYKHA BUOpATH KOPTEK JOBXKHHM A, 11€ HE IO 1HIIE, SIK YUCIIO
KOPTEKIB JIOBYKUHU k ).

[ToBepHeMocs 10 Haioi 3ana4vi. Tak sik B YKC/1 Ha MEPLIOMY MICLI
HyJb HE MOXe OyTH, TO nepma nudpa BUOUPAETHCS 3 MHOKHHU 3
JIEB’ATH €JIEMEHTIB a PEIITY 3 MHOKUHM 3 JIECATH €JIEMEHTIB, @ TOMY: €
9-10-10-10 = 9000 uucen.

Po3rnsiHyTi JBa npasuiia (NpaBHJIO CYMH i mpaBHJIO A00YTKY) €
caMi €JIEMEHTapH1 1 Mai’ke OYEBHIHI NpaBH/Ia KOMOIHATOPHKH, 1 3a
MOBHOTO OCMMCIIEHHS OyJb-AKOi KOMOIHATOpPHOI 3ajaayi, MOXYThb Ti
pPO3B’s13aTH.

B koOMOIHATOpULI PO3IISAAAKOTHCS LIE 1 TAKl HOHATTS K PO3SMIULCHHA
3 m €JIIEMEHTIB 110 1 0e3 NOGMOPEHHA 1 3 ROBMOPEHHAM, REPECMAHOBKA
3 EJEMEHTIB MHOXXHUHU M 0e3 noemopeHHA 1 3 HOBMOPEHHAM,
Komoinayia (6uodipKa, CROJIYYEHHA) 3 m €IEMEHTIB 10 x. JIaHl MOHATTA
JIA0Th 3MOTy LIBUJAKO 3a JOMOMOIOK BIANOBIAHOT (POPMYJIM PO3B’si3aTH
CKJIaAHyY KOMOIHATOpHY 3ajauyy. Po3rimsiq mux NOOHATH 3a OpakoM
ayJIMTOPHOTO Yacy BUHOCUTHLCSA HAa CaMOCTIHHE ONpaltOBaHHS.

Jlekuisa 6. BucioBJjieHHs. AJireopa BUCJI0BJIEHb

1. BUC/IOBJIEHHS.

2. JloriuHi onepaiiii HaJ BUCIOBICHHSAMMU.

3. ®opmynu. Tabauui iIcTHHHOCTI. PIBHOCHITbHI (hOpMYJIH.

4. BnacTUBOCTI 1 3aKOHW Onepauiid HajJ BUCIOBJICHHAMH. TOTOXHO
icTHHHI (popmyau. JIoriuHe CiiayBaHHs.

1. Jltonn, BUCIOBIIOIOYMCH, NEPEAAOTH  CBOI  CY/DKECHHS i
YMOBHUBOJIM, TOOTO (PIKCYIOTH 1X 32 JAOMOMOIOI0 peueHb. BUCIOBIIEHHS —
OCHOBHMI OO0'€KT BMBYEHHS MAaTEMaTW4YHOiI JIOTIKM. Bucaoenennamu
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Ha3UBaOTh TaKi PEUEHHS BIAHOCHO SIKUX MO<HA MOCTABUTH 3allUTAHHSL:
icTUHHI BOHM YW XHOH1? Lli peueHHs 0OOB'A3KOBO € PO3MOBIAHI YU
CTBEP/LKYBAIbHI. TOOTO 6UCI061EHHAM HA3UBAEMBLCA MBEPOHCEHN,
PO sIKe MOJCHA ckazamu ado dizHamucs, ICMUHHE (npasuibHe) 80HO
yu XuoOHe (HenpasuivHe).

[IpuknanamMmu BUCHOBIEHL € Taki: 1). SKIO KOXKHWA 3 JONAHKIB
JUINTBCS HA 3, TO iXHs cyma Takox jAuMThes Ha 3. 2). Yucno (-5)
meHie yucia (—8). 3). Yucno 2 — npocte uuciao. 4). YalKOBCHKHI —
AHTIIACHKMI KOMNO3UTOp. S). ['IMOTEHY3a NMPSIMOKYTHOTO TPUKYTHUKA
Ols1b1lIa 32 HOro CTOPOHY.

Haiin 3HaHHS Jar0Th M1ACTaBy TBEPAWTH, IO BUCIOBICHHS 1, 315 —
npaBuibHI, a00 ICTMHHI, a BUCJIOBIEHHA 2 1 4 — xuOHi. TepmiHu
«BUCJIOBJICHHS», «ICTUHHE BHCJIOBJICHHS», «XUOHE BHCJIOBJICHHS
HaJeKaTh JI0 HEO3HAUYYBAHUX IOHATh, 1X PO3YMIHHS JA€ThCS HaM
JIOCBIZIOM, CYCHIIBHOIO MPaKTUKOIO.

HacrynHi aa peuenHs: 6). «Iliqu kynu xnida». 7). « CKIUJIbKU JIHIB
JIO HOBOTO POKY?» HE € BUCIIOBJIEHHSIMH, 00 BITHOCHO HUX HEMAE CEHCY
CTABUTH 3allMTAHHSA, ICTUHHI BOHM YW XMOHI, BOHM HE MAarOThb 3HA4YCHb
ICTUHHOCTI.

[Ton16HO TOMY SIK B TEOMETPIT pO3rAsaatoTh auuie Gopmy Qirypu He
Oepyuu 10 yBaru 3 4Oro BOHA 3poOJieHA, B MareMaru4yHii Joriii
a0CTparyrOThCs BlJI KOHKPETHOTO 3MICTY BHCJIOBJICHHS, BUBYAOYH HOTO
TUIBKHM 3 TOYKH 30pY TOrO, ICTHHHE BOHU YW XHUOHE.

3 HaBEJICHUX BUIIE BMCIIOBJIEHb 2) — 5) HE MOXKHA BUIIJIUTH O1J1b1I
kopoTmii. Taki BHCIIOBJICHHS Ha3WBAKOTh e1eMEHmApHUmMu  ado
AMOMApPHUMU, HENOOTbHUMIL.

BucnosiieHHst 1) He eneMeHTapHe, 3 HbOM0 MOXKHA BUAUIMTH JBa
CaMOCTIHHUX BHUCJIOBJICHHS: «KOKHHM 3 JOJAHKIB JUITMTHCS Ha 3» 1
«IXHSI CyMa TaKO)K JIIUTHCA Ha «3». BUCIOBNEHHs 1) yTBOPEHO 3 LMX
JIBOX BUCJIOBJIEHB 32 JOMIOMOTOKO CIIOBOCITONYUYEHHS «AKIIO ..., TO ...».

SAKmMO sAKECh KOHKPETHE BUCJIOBJICHHS, HAIpUKIal, «IBach — y4eHb
CbOMOrO KJIacy», TpeOa Mo3Ha4YuTH OYKBOK, TO numyTh A: «IBace —
Y4€Hb CHOMOTO Kjaacy». I[Ipu mpomy roBopsith, mo A — we 1M's
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BUCJIOBJICHHSI «IBaCh — y4€Hb CbOMOIO KJIacy». AKINO BUCIOBJICHHSA A
ICTUHHE, TO 3amUCyr0Th A = 1 (abo 1); akmo A — xubne, 1o A = 0 (abo Xx).
3a3Haummo, mo TyT 1 1 0 — He uucna, a MpoCcTO CHUMBOJIU IS
MO3HAUYEHHS ICTUHHOCTI 200 XUOHOCTI.

TBepmkeHHT X+ 3 =35 HE € BHUCIOBICHHAM, OO TIpU OJHHX
3HAQYEHHAX X BOHO ICTUHHE (npuW x =2), npu iHmMX — xuOHe. Taki
TBEP/DKECHHSI  HA3UBAKOTh  BUCTOBGMIOBANbHUMU — hopmamu  ado
npeouxamamu Tpo sIKl HTUME MOBA IMI3HIIIE.

3 MpOCTUX BHUCIOBIECHb 3a JIOMIOMOTOK CHOJYYHHMKIB «1», «ado»,
«AKIIO..., TO...», «TOJI 1 TUIBKUA TOAl, KOJIM» MOKHA YTBOPUTU CKAAOEHI
BUCJIOBJICHHS.

2. [Ipu yTBOPEHHI CKJIQJIECHUX BUCJIOBJIEHB (L€ OCOOJUBO CTOCY€THCS
MaTeMaTUYHMX TEKCTIB) HAYaCTIIIE BXKUBAIOTh CIIOTYYHUKH «1», «ado»
(Y BUKJIFOUAOUYOMY 1 HE BUKIIIOUAOUOMY PO3YMIHHI), «SKLIO ..., TO ...»,
«TOJ1 1 TIIBKKM TOJI, SIKIIO ...» 1 YaCTKY «HE».

BizbmMeMo, Hanpukiaa, Taki BuclIoBaeHHSA: A: «CyMma uudp
HaTypaJbHOTO YMCIIA m KparHa JeB siTW», B: «HarypansHe uucio m
KpaTHE JEB’ATH» (m — SKECh KOHKPETHE 4YHCIO a HE 3MIHHA). 3a
JIOMOMOIOK) CIOJIYYHHUKIB MOJKHA JIICTATH YMMAJIO ITHIIMX BUCJIOBJICHb,
ICTHHHUX 1 XuMOHuUX. Hampuknan, «Skmo cyma uudp HaTypaabHOTO
yucna m KpaTHa JEB ATH, TO HATypaJbHE YHUCIO m KPATHE JEB ATHY,
«cyMa uu@dp HaATypajJbHOIO 4YMClia M KparHa JEB’SITW 1 HaTypajibHE
YUCJI0O m HE KpaTHe JeB’saTw» 1 T. A. LIl CkiIajeHl BUCIOBIICHHS €
PE3YNIBTATOM @12e0pU  6UCNAO06]CHDb, SKA BUKOPUCTOBYIOUU JIOCIUHI
onepauyii, nae 3MOry 3 OJHUX BHUCJIOBJICHb YTBOPIOBATU IHIII, OLIbII
CKIIQJICHI BHCIIOBJICHHS. MaremMaTuyHy JIOTIKY [[KAaBUTh TUIbKH
3HAQYEHHS ICTUHHOCTI BMCJIOBJIEHb, TOMY 3 CaMHUX O3HA4Y€Hb JIOTTYHHUX
onepaiiii  Mae BHUIJIMBATHM  3HAYECHHS  ICTUHHOCTI  CKJIQJIGHOTO
BUCJIOBJICHHSl 3a 3HAQUEHHSIM I1CTMHHOCTI MOro CKJIaJ0BHX YacTHH
(KOMITOHEHTIB).
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3anepeueHHAM BUCIIOBJICHHS A HA3UBAETLCS BUCIIOBJICHHS «HE A»,
AKE ICTHHHE TOJI 1 TIIbKHM TOIl, Koiu A xuOHe. TaOnuiusg 1CTUHHOCTI
3anepeyeHHs! BUCTOBJIEHHS MA€ BUTIISA;

A 4
1 0
0 1

Ornepaliio 3anepeyeHna TEPEBAKHO TMO3HAYAIOTh 3HAKOM Y
3BUYAiiHI MOBi Wili omeparii BianmoBigac wacTka «He». 3amuc A
YUTAETHCA. «KHE A», KHENpaBaa, mo A»,

Hexaii, Hanpuknan A4: «CbOTOJHI IEPHIE CIYHA 1 ITSITh XBUJIUMH
nepioi Houi», B: «11 — npocte uucno». OueBuano, mo 4 =0, B=1.
Toni A: «HeMnpapja, 1o ChbOroAH1 NEpIe CIYHS 1 I'SATh XBUJIMH NEPILIOT
HOYi» i 3po3yMino, mo A = 1. Ananoriuno B: «11 — He IpocTe YUCION i
B=0.

Ornepatiss  3anepeyeHHsT Maihke  aJIEKBATHO  [EpPE/la€  CMMCI
3aCTOCYBaHHS YaCTKM «HE» B MPAKTHUILIl PO3MOBHOI Ta MUCbMOBOT MOBH.

Mu3'tonkuiero  1BOX  BUCIOBJIEHb A, B  Ha3UBA€TbCA  TAKE
BUCTIOBJICHH AV B («A abo By), sike Oyae XuOHUM TOJI 1 TiJIbKM TOI,
KO OoOuaBa BHUCHOBIEHHA XuOHI. Tadnuug 1CTUHHOCTI JU3'TOHKIUT
JIBOX BHMCJIOBJICHb MA€ BUTJISI]L

A | B | AvB
0 0 0
0 1 |
1 0 1
| | 1

Onepattist Ou3'roHKYil NO3HAYAETHCS 3HAKOM V. Y 3BUYalHINA MOBI i
BIJIIIOBI/IA€ CIIOJIYYHUK «a00» B HEBHUKJIKOYAOUOMY PO3YMIiHHI. 3armc
A B uurtaerbces K «A 1u3'toHKIIA By, ado gk «A4 ado By.

Bucnosnennst «5 BuBuy ui npaBuja abo HE 3/7aM MaTeMaTHKY»
MICTUTh €JIEMEHTAPHI KOMIIOHEHTH A: «5 BUBUY 11 npaBuiia», B: «4 He

371aM MaTeMaTHKy» 1 MO)kKe OyTH CHMBOJIIMHO 3alMcaHe y BUIJISI
Av B.
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Onepauisi AM3'TOHKLIT 1a€ J102i4HEe 000A8AHHA BUCIOBJICHD.
3HaK JU3'FOHKIIT « Vv » CXO0KHIi 13 3HAKOM 00'€THAHHSI MHOKHH «\U .

Kon'tonkuyiero nBox BUCIOBICHb A, B Ha3HMBAE€TLCS BHMCJIOBJICHHS
AANB («4 1 By), sixe Oyae iCTHHHUM TOJIi 1 TUIbKK TOJI, KOJU 00M/1Ba
BUCIIOBJIEHHS A 1 B i1ctudHl. Tadnuus ICTUHHOCTI KOH'FOHKLIT JBOX
BHUCJIOBJICHH MA€ BUTJISJL;

A | B | AnB
| | |
| 0 0
0 1 0
0 0 0

Onepauilo KoH'roHKYii TNEPeBAXHO MO3HAYAKOTh 3HAKOM A, Y
3BUYAKHINA MOBI1 1l BIAMOBIJAE CIONYYHUK «1». 3anmuc A A B 4uTaeThes
K «A KOH'IOHKUIA B» a0o0 Ak «A4 1 By.

Onepallisi KOH FOHKLUIT 1a€ J102i4HUil 000yMOK BUCIIOBJICHD.

3HAK KOH'FOHKUIT « A» CXOKHI 13 3HAKOM [EPEPI3Y MHOKUH KM,

Imnnikauiero nBOX BHUCIOBIEHb A, B Ha3MBalOTh BHUCJIOBJICHHS
A= B (“skwmo A4, To B”), sike Oyje XUOHUM TO1 1 TUIbKH TOJI, KOJU A
— ICTMHHe, a B — xuOHe. TaOmuus 1CTUHHOCTI IMIUTIKAIIi [ABOX
BUCJIOBJIEHb Mac BUTJIA;

A| B |A=B
0] 0 1
0 1 1
| 0 0
1 1 1

Onepaitis iMraikauii BiaIrpac BOKIUBY pojb Yy JIOTII 1 0COOIMBO B
mareMaruui. [i nepeBakHO Mo3HaualTh 3HaKoM => (iHOAI —> 4u D). 3a-
nuc A = B unraerbes: “A iMIUIKye B”. HacTo [Jist uMTaHHs L€l onepa-
i 3aCTOCOBYIOTH CA0OBOCHONyUeHHs: “SKkimo A, To B”, “3 A cninye B”,
“B € Hacniakom 3 A”. BUCIOBIEHHS A Ha3uBalOTh YMOGOI0

(aumuyeoenmom) imiunikauli 4 = B, a BUCJIOBJCHHS B — HACHIOKOM

(koHcekseHmoMm).
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“SAKmo xouew yCHIHO 3JaTH €K3aMEH 3 MareMarhku, TO Tpeda
CYMIIIHHO BYMTH BCE T€ IO CKaXKE BUKIAAau — iMIUTiKawis. B mapema-
TUYHIA JIOTII 3MICT BUCIIOBJIEHHS HE O€pyTh J0 yBard, a OLIHIOIOTH
BUCJIOBJICHHS JIMILE ABOMA 3HAYCHHAMU: “1cTUHA” 1 “XUOHICTH .

BucnosiieHHs A = B Ha3uBa€TbCA IMAAIKAYIEID, NPONUIEHCHOIO
oanin, iMriikauis B = A — obdepuenoro oaniit, a iMInkamis B = A4 —
00EPHEHOI0 00 NPOMUILEHCHOL.

Ekeieanenuiero J1BOX BHUCIOBJICHb A, B Ha3UBaA€ThC Take

BUCJIOBJICHHS A < B (“A ToA1 1 TUIBKM TOA1, KOJIu B”), iK€ 1CTUHHE TOJI
1 TIIBKWH TOJI, KOJU OOMJABAa KOMMOHEHTH A 1 B MaloTh OJHAKOBI
3HAYEHHS ICTUHHOCTI. TaldMus ICTUHHHOCTI €KBIBAJICHLIT MA€ BUTIISL

A| B | A< B
00 1
0| 1 0
1 |0 0
1 1 1

Onepaliito ekegieanenyii TMEPEeBAKHO I103HAYAIOTH CHMBOJIOM <.
3anmuc A < B uutaethes: «A4 eKkBIBaJICHTHE By, Y 3BMYaiiHiii MOBI 11ii
onepauii BIAMOBIAAIOTH CIOBOCMONYYEHHA «A TOJI 1 TIIBKW TOI, KOJIM
B», «4 HeoOX1HO M NOCTATHBO ISl BY, «A, SIKIIO 1 TIIBKH KO BY.

3. Tak camo sIK 3 4YHCENl 3a JOMOMOTOK apu(PMETHYHUX OTCpaLllii
YTBOPIOIOTH ~ YMCJIOBI  BHUpa3W, MNEPETBOPIOIOTh 1X, COPOLLYIOTH,
3HAXO/SATh iXHE YMCIIOBE 3HAUEHHS, Y MATEMATU4HIM JIOTILl 3 OJHUX
BUCJIOBJIEHb 3@ JIONOMOIOK) CKiHYEHOIO 4YHC/a 3aCTOCYBaHb JIOTTYHHMX
omepaiiii , Vv, A, =, <, YTBOPIOIOTh HOBI BHCIOBICHHA. KoKHE
CKJIAJICHE BUCIIOBJICHHS 300paxyeThest gpopmyioro. Tlonstrs popmynu
(JIOr1YHOTO BUpa3y) sIK 1 Oylb-IKOrO IHILIOTO BUPa3y, MOX@XHA BBECTHU
CTPOTO 3a IHIYKTUBHHUM O3HAYEHHSAM, a CaMe:

a) KO’KHE 3 €JICMCHTAPHUX BUCJIOBJIEHD € (DOPMYJIOHO;

6) Ko A, B — popMyan, To GopMyJIaMH € TAKOXK i Taki BUpasH: A,

B, AvB, ANB.A= B, A< B:
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B) HISIK1 1HILLI JIOTTYHI BUPA3K, KPIM THX, sIKI YTBOPEHI 3a NpaBUjiaMu
MYHKTIB a) 1 0) He € (hopMynaMH.

ICHYIOTb HACTYIHI HpPAGUIA OOHO3ZHAYHO20 NOPAOKY GUKOHAHHA
BIONOBIOHUX 02TYHUX onepayill, 1K1 3aCTOCOBAHO B JaH1id popmyni,

1. Cnouarky BMKOHYIOTH JIOTIYHI Onepauii B cCaMHUX BHYTPILIHIX
JOy’)KKax, MOTIM Y HACTYIHIM 3a HEK AYXKII 1 Tak Jaii, MOKU He Oyae
BUKOHAHO OCTAHHIO B TAKOMY MOPSIKY JOTIYHY OTNEpaLliio.

2. Ao y ¢popmyil BIACYTHI JAYHKKH, TO HOPAOOK BUKOHAHHS 10214~
HUX onepayiu maxkui. N, vV, =, <.

3. Bupas, mo MiCTUTBCA Mijl 3HAKOM Ornepauli 3anepeyeHHs, B JIyKKH
He OepyThb, ajle BBAXKAOTh HOro0 TakuM, SIKMi 3HAXOAUTHCA B AYHKKAX, 1
O0YHCIEHHS HOT0 BUKOHYIOTh OKPEMO.

KomnoHeHTorw (opMyJid (JIONYHOIO BHPA3y) € BHUCIOBJICHHS, SIKE
MO)ke HaOyBaTu JMIIE OJHE 3 JABOX 3HaueHb: 1 abo 0. Taki 3miHHi
HA3UBAIOMb JIOIYHUMU.

OCKUIbKH KOKHa (opMysia MICTUTh CKIHYEHY KIJBKICTh TaKHX
3MIHHMX, @ KOYKHA 3MIHHA Ha0yBa€ JIMIIE JBOX 3HAYEHb, TO 1CHYE JIMIIE
CKIHYE€HA KIJbKICTh PI3HMX HA0OpPiB 3HAu€Hb 3MIHHUX (popmyu. Bci
pi3H1 HA0OPH 3HAYEHb 3MIHHUX (POPMYIIH JIEKATh B OCHOB1 TaK 3BaHO1
Ta0/IMUi iICTHHHOCTI (POPMYJIH.

dopmMyaa sika MICTUTh X PI3HMX JIOTIYHMX 3MIHHMX Ma€ B CBOIiii
TaOJUILI ICTUHHOCTI 2” p13HUX HA0OPIB 3HAYCHB LIUX 3MIHHUX. JlOBEAEMO
L€ TBEPLKEHHS.

Jlnst popMyn 3 aABomMa PI3HUMHU JIOTTYHUMM 3MIHHUMU € TUIbKU
YOTUPH pi3HUX HAOOpH ixHIX 3HaueHb — 11, 10, 01, 00. nsa ¢popmyn 3
TphOMA PI3HUMHU 3MIHHUMM KOJIM TIEpIa 3 HUX HaOyBae 3HauYeHH | s
IHIIMX JBOX ICHYBAaTUMYTh LI YOTUPU HAOOpH 1 KOJM TNepla 3 HUX
HaOyBae 3HaueHHs O JUIsl 1HIOMX JBOX TAKOXK 1CHYBATUMYTh LI YOTUPH
Hadopwu, Tooto 111, 110, 101, 1001 011, 010, 001, 000 — Bicim HabopiB.

[To ananorii, aas GopMyJ1 3 YOTUPMA PI3HUMM JOTTYHUMH 3MIHHUMHU
ICHyBaTUMe B JIBa pa3u Ouiblie HaOOpIB HixK 3 TppoMa, T00TO 16. I T. 1.
TBepmKeHH JOBEACHO METOJAOM HEMOBHOI 1HAYKUI. OueBUIHE
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JIOBEJIEHHS. METOAOM MAaTeMaTW4HOi IHAYKLii, 00 sKIWO JaHe
TBEP/UKEHHSI BUKOHYETHCA NIl JIEAKOTO A 4YMClIa KOMIIOHEHT, TO IS
k +1-0i KOMMOHEHTH Tpeda ICHYIOUE YMCIO HAOOPIB 3HAYEHb 3MIHHMX
JU1s1 kK 4Kcia KOMIOHEHT MOMHOMKUTH Ha J1Ba 1 B pe3yJibTari OTPUMAEMO
2¥1 mo i Tpe6a OyIJI0 I0BECTH.

Po3rnsHemMo noOyaoBy  TaOdUL  ICTUHHOCTI WId  (POPMYJIH:

H. A= Av B. Bona MiCTM ABI pi3HI KOMIIOHEHTHU, a TOMY 4 pI3HHUX
HabOpH X 3HAUEHb.

A| B | A= AvB
| | |
| 0 |
0 1 1
0 0 0

Po3srngnemMo noOyaoBy  TaOaWill  ICTUHHOCTI g (OpMYyJIH:
F: (Av B)A(B=C). BoHa mictu TPU Pi3HI KOMIIOHEHTH, TO ICHYBa-

THME 8 pI3HUX HAOOpIB 1X 3HAYeHb. Lleit pa3 MU 3anMIIeMo 1 pe3yabTaTH
NPOMIKHHUX OOYHUCIIEHD:

A| B | C| 4 |(AvB) | B=C | (AvBA(B=C()
11 1]o0 1 1 1
1107 o i 0 0
Lol 1] o 0 1 0
1ol o] o 0 1 0
ol 1] 1|1 1 1 1
ol 1] o011 1 0 0
olo] 111 1 1 1
o001 o011 1 1 1

[ToOdynyemo Ttadauui ictuHHOCTI Juis  opmyn: F. (A= B) i
H: (Av B).

A4 | B |4=B| AvB
1 1

o
-
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0 ] 1 1
1 0 0 0
1 1 1 1

Sk 0auumo, MpU OJAHAKOBUX HA0OPAX 3HAYEHb IXHIX KOMIOHEHTIB A
i1 B ui ¢opMmyau HaOyBarOTh OJHAKOBUX 3HAY€Hb 1CTUHHOCTI. JIBI
(OpMYyJIM HA3UBAOTh PIGHOCUIbHUMU, SKIIO BOHM HA OJHAKOBUX
HaOopax 3HAY€Hb KOMIOHEHTIB HaOyBalOTh OJIHAKOBUX 3HAYEHb

ictuHHOCTI. Skio Gpopmynu F' 1 H piBHOCUIBHI, TO NUyTh F = H.
3BepTaeMo yBary Ha piBHOCWIBHICTE (4 = B)i(Av B), OCKilbku
BOHA J1a€ 3MOTY 3aMiHHUTH OTEPaIiio => OnepamiamMi i v.

AHAJIOrIYHO MOYKHA TMOKa3aTH, W10 CIpPaBeUIMBa PIBHOCHUIIBHICTh
A< B=(A= B)A(B = A), 3riAHO 3 AKOKX MO<HA 3aMIHUTH OICPALIIO
SHA=1A,a0TKE, HA , VvV, A.

Takum 4ywmHOM, y JOril MokHa Oyno O OOMEKWTHCA TpboMa
orepauisMu: , v, A (B TEeXHILi, KOPUCTYIOTbCS B OCHOBHOMY JIWILIE
HUMH). B MaremaTuul 3pydyHO KOPHUCTYBATHCS TaKOX OIEpalisiMH
IMILTIKALIT Ta €KBIBAJIEHLIT.

4. OCHOBHI BJIaCTHUBOCTI Ta 3aKOHHU OIEpallii HaJl BUCIOBJICHHSAMMU.

1°. 7 = A — 3aKOH NOJIBIHHOTO 3anepeueHHsI;

2°. AvB = Bv A, — nepecraBHa (KOMYTaTHBHA) BJIACTUBICTS;

3°. ANB = BAA, — nepecTtaBHa (KOMYTaTUBHA) BJIACTUBICTD;

4°. (AvB)vC = Av(Bv(C)— cnoayuHa (acouiaTMBHA) BJACTUBICTb,
5°. (AAB)AC = AAN(BAC) — crioflydHa (acol1aTUBHA) BJIACTUBICT;
6°. AN(BvC) =(AAB)v(AAC)—1 po3noaiabHa (AUCTPUOYTUBHA);
7°. AvV(BAC) = (Av B)An(Av ) — apyra po3nojiljibHa BJIaCTUBICTb;
8. AvB=AAB; An B=Av B —3akonu ne Mopraua;

9°. 4v A =1 —73aKOH BUKIIIOYEHOTO TPETHOTO;

10°. A= A —3aK0H TOTOKHOCTI,

11°. Av0 =4; 12°. AvA=A4; 13°.A~0=0; 14°. ArA=4;
15°.4 = B= Av B; 16°. A< B=(4A = B)A(B= A),

17°. AN A — 3aKOH HECYTIEPEUIUBOCTI;
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18°. 3aK0H ABOICTOCTI — SAKIIO B TOTOKHOCTAX 3aMIHHUTH A Ha V
(1 HABIMAaKHK), TO TOTOKHICTh HE MOPYIIUTHCS;

19°. 4 = B= B= A —3akon KOHTPano3HuIIii;

20°. An(A= B)= B — crBepyKyBaIbHUI MOYC;

21°. BA(A = B)= A — 3anepewinBuii MOIYC;

22°. (A= B)A(B=C(C)= (A= () —3aK0H CUJIOTI3MY.

JlaHi BnacTUBOCTI  O€3MOCEPEHBO BMIUIMBAOTh 3  O3HAYCHHSs
omnepaliii HaJ BHUCIOBJICHHAMH 1 PIBHOCWIBHOCTI (popMys. BoHum abo
JIy?Ke MPOCTI, ad0 JOBOJATHCSA 3 AOMOMOTOK0 Ta0JIMIb ICTHHHOCTI.

CyKynHICTh yCIX BHCJIOBJICHb Pa30M 3 BHU3HAYCHUMU Ha HI
JOTTYHUMH OMEPALIIMH |, v, A, =>, <> | OCHOBHUMH BJIACTHBOCTAMH
LMX onepalliii Ha3UBAKOTh A12e0POI0 BUC/I06IEHD.

dopMyad, siKi ISl BCIX MOXIIMBHX HAOOpIB 3HAU€Hb I1CTMHHOCTI
IXHIX KOMIIOHEHTIB HA0YBarOTh TUIbKK 3HA4Y€HHsS | (1CTMHA) HA3UBAKOTh
MomoN}cHO icmuHHUMU a00 maemonoziamu. Hanpuknan, dopmynu
A=>B=4), ArA=>B)=B, A=>BrB=>0)=A=() ¢
TaBTOJOTIAMHU. [CHYIOTH 1 1HILIT TABTOJIOTII.

dopMy/d, sIKI ISl BCIX MOXIIMBHX HAOOPIB 3HAUY€Hb ICTMHHOCTI
IXHIX KOMIIOHCHTIB HaOyBalOTh TiUIbKHM 3Ha4eHHA 0 (XMOHICTB)
HA3UBalOTh MOMONCHO XUOHUMU a00 cynepeynHocmamu. OUEBUIHO,
o0 AiCTaTy CYNEPEUHICThb, JIOCUTh B3SITW 3are€pPeyeHHsl Bijl TOTOMHO
icTUHHOT (opmyin. CynepeuMBUMH €, HANPHUKJIA, Taki (pOpMYIIH:

Arnd, (A=>B)=(B=A4), (A=>BA(B=C)=(A=0C)

dopMyjia B Ha3UBAETHCS JI02IYHUM Hacliokom 3 popmynu A (abo B
JIOT1YHO BUXOAUTH 3 A), Akmo B HaOyBae 3Ha4yeHHsA 1 Ha BCIX THX
Habopax 3Ha4YeHb JIOTIYHUX 3MIHHUX, Ha siKuX A HaOyBae 3HaueHHs 1.
Ao B NOrT4HO BUXOAUTH 3 A, TO NUIIyTh A | = B,

Po3risHemMo Tadauiil iCTHHHOCTI ABOX opmyn: A < Bi1 A = B:

A B A< B A=B
0 0 | 1
0 1 0 1
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1 0 0 0
1 1 1 1

dopmyna 4 = B Hal0yBae 3HaueHHs 1 Ha BCIX TMX HA0Opax 3HAUYEHb

JIOTTYHUX 3MIHHUX, Ha sikux (opmyna A < B HaOyBae 3HaueHHs 1.
OTxe, B TOr14HO BUXOUTh 3 A, TOOTo A = B |=A4 = B.

3rigHOo 3 O03HA4YEHHAM, Oyab-iKa (opMyja JIOTIYHO BUXOIUTH 3
TOTOKHO XHUOHOT POpMYJIM (CyNEPEUHOCTI) 1 TOTOKHO ICTUHHA (popMyia
JIOTTYHO BUXOAUTH 3 Oy Ab-sKOi (PopmMyIIM.

Jlekuyia 7. IlpeauxkarTu
1. Ilpeaukarmu.
2. Onepatii Haa NpeaMKaTaMu 1 Tadauus iX MHOKMH ICTUHHOCTI.
3. JloriuHe cJiityBaHHs 1 pIBHOCHJIbHICTh MPEJIUKATIB,

1. YacTto 3HA4Y€HHs ICTMHHOCTI BMCJIOBJICHHSI 3MIHIO€THCS 3aJICIKHO
BIJl 3MIHM MHOKMHM OO'€KTIB, SKUX BOHO CTOCY€ThCs. Hanpuknan,
TBEPPKEHHS X IUIMTHCS HA 97, a TAKOK TBEPKEHHS “‘f TTApHE YMCIIO
HE € BHCJIOBJICHHSAMH, 00 HE MO’KHA CKa3aTH ICTHHHI BOHHU YH XHOHI.
SIKIO 3aMICTh 3MIHHOT X MIACTABUTH B MEPIIE PEUECHHS, HAMPUKIAIL,
yucna 18, 27, 36, 45, nicraHeMO ICTUHHE BHCJIOBJICHHS, SKIIO K
I1ICTaBUTH, Hanpukiana, 44, nicraHeMo XMOHE BHUCIOBJICHHS, 00 44 He
aiauTees Ha 9. Jlpyre peueHHs Oyae npaBUAbHUM  (ICTUHHHUM)
BUCJIOBJICHHSIM Npu 1 =2, t =4, t =6 1 T. 1. 1 XuOHuMm npu 1= 1; 1= 3;
t=5t=71T. 0.

Yepes Te, moO i TBEPMHKEHHA MPH OJHUX 3HAYCHHAX 3MIHHHMX €
ICTUHHI, MpU 1HIUX — XUOHI, BOHM HE € BUCJOBJCHHSAMU. Taxi
TBEP/LKEHHSI HA3UBAKOTh npedurxamamu (BUCIOBIOBAIbHUMH (GOpMaMH,
JOTTYHUMHU (PYHKIISMM, 3MIHHUMH BUCIIOBJICHHSIMHU).

To6TO, pedeHHs, sIKI MICTATh 3MIHHI apryMEeHTH 1 SIKI MICHs
MiJICTAHOBKM 3aMICTh 3MIHHUX apTyMEHTIB IMEH KOHKPETHUX OO0'€KTIB 3
NEBHOI MHOKMHHU M TIepeTBOPIOIOTLCA V BHUCIOBJICHHS, HA3WBAIOTh
npeouKkamamu (8UCI08II0BAILHUMU POPMAMU, NO2TUHUMU DYHKYIAMU,
SMIHHUMU GUCTOBNICHHAMIU).
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Omke MM BiJ JIOTIKM BHUCIIOBJEHb MMEPEHIIIM 10 TaKOro CTYIEHS
MAaTEMATUYHOI JIOTIKH, K J102iKa npeduxamie, SIKMi Mae JTOCKOHAJIITY
CUMBOJIIKY, BUpPa3Hi, Oarari 3acOO0M BUPAKEHHS PI3HUX TBEP/KEHb,
JIOCKOHAJI1 3aCO0H aHaJlI3Y JIOMYHUX MIpPKYyBaHb.

JlaH1 TBEpLKEHHS “X AUIMTHCA Ha 97, “f mapHE YKUCI0~ € BUCIIOBIIIO-
BaJbHUMM (POpMaMM BiJI OJIHIED 3MIHHOI, OJHOMICHUMM BHCJIOBIIIO-
BaJlbHUMM (hopMamu, ab0 JOrYHUMM (QYHKLISIMA OAHI€ET 3mMiHHOI. [lle
BOHU € 3MIHHUMH BHUCJIOBJICHHSMH 31 3HAYCHHAMH a00 ICTHHH abo
XUOHOCTI. 3a1aMO LIUM TBEPUKEHHSAM Ha3BU A 1 p BiANoBiaHO. Toal ix
MO>KHA 3arycard TakMM YMHOM: A(x): “x audTbes Ha 97 1 p(f): “t napHe
YUCIIO™.

CnoBo «mpemukaTy 'y TEpeKaanl 3 JIATUHCBKOI MOBH  O3HAyae
«npucyiok». Hanpuknan, y pedeHHi A(x), mo o3Hauyae “x JAIJIMTLCSA Ha
9”, MAMETOM € 3MIHHA X, a NPUCYIAKOM — «JIUIMTHCS», a pelTa CiiB
NOSICHIOBANIBHI (“Ha 110 AIIUThCs ? Ha 9).

[Tpenukaru A(x), ud p(f) BU3HAYAIOTH, SIK NEPIUWH, Tak 1 APYrui,
BIJIMOBIJIHO JIBA OJTHOMICHI BIJIOOp@KEHHS, BU3HAYE€HI HA MHOKMHI N
HaTypaJbHUX YKCEJI, 3 MHOMKHHOK 3HAUYEHD Y JIBO-CJIEMEHTHI MHOYKHHI
{0; 1}, ne 0 1 1 €, BIAMOBIAHO, IMTO3HAYECHHSIMHM XMOHOCTI Ta 1ICTHHU. Tak
caMoO, Hanpukiaa, npeadkar d(m). “m —CTyA€HT  BMU3HA4ae
BIIOOp@KEHHS ¢, BU3HAYCHE HA MHOXKMHI IMEH KOHKPETHHUX JIIOJCH 3
MHOKUHOK 3Ha4YeHb B {0; 1}. OmKke, MOXKHA YSIBUTH COO1 TIPEIUKAT SIK
JOriYHY (PYHKIIIO, KA KOXKHIi 3MIHHIA CTaBUTh Y BIJAMOBIAHICTH OJIHH 1
TUIBKH OJIMH €JIEMEHT 13 MHOHHHU {1, 0} (icTuHHE, XUOHE).

OO0acTe BU3HAUCHHSI IpeauUKaTta — LEe O00JAacTh BU3HAUYEHHS MOro
3MiHHOI. OONacTiO BU3HAYEHHS TpeaukartiB A(x) 1 p(f) € uyuciaoBa
MHOkMHA M =N 00'ekTiB, a 001acTiO BU3HAUCHHs Npeaukara d(m) €
MHOKHHA IMEH KOHKPETHUX JIKOJEH. XapaKTepHO 0COOIUBICTIO OY/1b-
AKOrO TMpeauKara € Te, O MHOKMHA 3HAY€Hb 3aBKIM € JIBOCIEMEHTHA
mHOkuHa {1, 0} (icTuHHE, XUOHE).

OTKE, 00HOMICHUM RPEOUKAMOM HAZUBAETHCS JCSIKE BII0OPAKEHHS
h, BU3HAUEHE Ha JIEAKiii MHOXKHHI M, sike HaOyBae 3HAUEHHS JIUIIE B
nBoenemMeHTHiid MHOkuH1 {0; 1}, To6TO BinoOpaxkenns M — {0; 1}.



48

Bupa3 /(x) Ha3uBarOTh GUCI061I08AIbHOI (PoOpMOI0 npeduxama h.
by ap-saxuii npeaukar A(x) po30ouBae 001acTh BU3HaAYeHHs M), = M Ha nBi
NIJIMHOXKMHW, HA OJIHIM 13 SIKMX BIH NEPETBOPIOETHCA B ICTUHHE
BUCJIOBJICHHS, Ha Apyriid — B XxuOHe. [lepmy 3 LMX MHOKMH HA3UBaKOTh
MHOMCUHONW icmuHHOCHI TIDEIUKATA /(x) 1 TO3HAYaI0Th Yepe3 7.

Jloriuni ¢yHkii, ado npeauKaTH, MOXYTh OyTH 1 BiJ JBOX abo
KUJIbKOX 3MIHHHX.

JleomicHUM npeouUKamoM Ha3UBAETHCS BIIOOPAKEHHS f, BU3HAUCHE
Ha NCAKIA TMpPEeAMETHIH MHOKMHI M, sike HaOyBa€ 3HAYEHHS JMIIE B
nBoeneMeHTHiit MHOkHHI {0; 1}, ToOTO BinoOpakeHHs: M ° ‘—f>{0; 1},
ne M*=MxM .

JIBOMICHI MPEeAMKATH BU3HAYAKOTh BIJHOLIECHHS MK 00'€KTaMu.

Po3risiHeMo, Hanpukiiaa, OlHapHE BIIHOIICHHS “X KpaTHE )~ Ha
MHOHHI N, sike KOHi# napi AekapToBoro ksajapara (x, y)e N? cTaBUTh
y BIJIMOBIAHICTh OJMH 1 TIJILKK OJWH €JaeMeHT MHOkuHU {1, 0}, T0OTO
BU3HAUae JIONTYHY (PYHKIIIO ABOX 3MiHHUX. [To3Hauumo ii yepes A(x, y).
MHokuHa icTMHHOCTI 7 wiei QyHKUii € migMHokuHOKO N2, T0oOTO
TheN? i Ty = {(x, ») | hx, y)}. Omke: Ty = {(x,») | (v, »)eN?, h(x, y)} =
={(1, 1), 2, 1), 3, 1),...,(22), 42),.., (3,3), (6,3),... 4 4....,
(5,5),...,(6,6),...}. 3po3ymiiio, 1O B LULOMY HNPUKIAAI MHOXHHA
ICTHHHOCTI TIpeaukara A(x,y), MHOKMHA 13, € HECKIHYEHHOK, 00
HECKIHYEHHOIO MHOMKHHOIO € MHOKMHA BM3HAYE€HHS LIbOTO MpeauKaTa,
MHOHHA M), = N 1 0T’ke HECKIHUEHHOK MHOKUHOK) € MHOKUHA N2 .

SIKIo ABOMICHMM MpeIuKaT BU3HAYCHUM Ha MHOXKHHI M, TO HOro
XapaKTEPUCTHYHOI MHOMKMHOIO € TiMHOYKHHA MPAMOro Kpajapara M?
00J1acTi BUBHAYCHHS.,

Tak, Hanpukian, A npeavkara A(x, y): “x KpaTHE y~ BU3HAYEHOTO
HA MHOXHMHI N  XapakTEpUCTUYHOK MHOMKHHOKO €  MHOKMHA

Nﬁ ={(x,y) | x,yeN A x kpatHe y}. OUE€BUIAHO, [0 MHOYKUHA Nﬁ =Th,

00 1I€ € MHOYKMHA TaKKX map (x, y) 3 HaTypaJIbHUX YUCEJ, B IKHX Mepiua
KOMMOHEHTA AIMTHCA HAa APYTry, TOOTO MHOMKHHA ICTUHHOCTI MpeaUKara

h(x, y).
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PIBHSIHHSI, HEPIBHOCTI Ta iX CHUCTEMHM € HAWMOUIMPEHIIIUMU B
MaTEMaTHILI TPUKIaJaMU MPEIUKaTIB.

Hanpuknan, po3risHEMO TPUMICHUIN nipeamkar A(x, y, z): “x +y=2z"
BU3HAYCHUH Ha ACsiKiii 4YMCIOBIH MHOXMHI M. XapakTepUCTHUHOIO
MHOKUHOIO, a 1HAaKIIe — O00JacTO ICTUHHOCTI, LIbOTO MpeauKara €
IMiIMHO)KMHA BCIX TPiliOK IeKapTOBOro JOOYTKY M°, a TOUHiIE MHO-
skuna M; = {(x, y.2) | x, v, ze M A “x+y=2"}.

I, nanpuknan, skmo M = {=3,0, 1,2}, o M; = {(-3,0,-3), (0, -
3,-3),(0,0,0),(0,1,1),(0,2,2), (1,0, 1), (1, 1, 2), (2, 0, 2)}, ToOTO 1IE
BC1 KOPTEXKi JOBKHUHOK TPU, KOMIIOHEHTH SIKMX Halle)KaTh MHOKUHI M i
MPUTOMY CyMa JABOX MEPIIUX KOMIIOHEHTIB JOPIBHIOE TPETHOMY.

[Ipeaukar Ha3UBAETHCA MOMONCHO ICIUHHUM, SKILO HOTO 00J1acTh
ICTHHHOCT1 30Ira€eThCsi 3 YHIBEPCAJIBHOK MHOKHHOK, Ha SKIH BIH
PO3MASAAETHCS, 1 MIOMONCHO XUOHUM, SIKIIIO MHOYKMHA MOr0 1ICTUHHOCTI
MOPOHKHS.

IIpeaukarn Ha3UBAKOTLCA PIBHOCUAbHUMU, SKIIO iXHI 001acTi
ICTUHHOCTI 301ratoThCsl.

Ilo-aHanorii, g0 O3HAQUE€HHSA JBOMICHOIO IIpeAUKaTa, M-MICHUM
NPeOUKAMOM HA3UBAECTHCA BIAOOP@OKEHHSA f, BU3HAUYEHE HA JICAKIN
npeJMETHIH MHOMKUHI M, sike Ha0yBa€ 3HAYCHHSI JIMLIC B JIBOCJICMEHTHIM

mHOskuHi {0; 1}, To6TO BinoGpaxenns M” —L—{0;1}.
[IpukiasoM n-MICHOrO mpeavkKara Moke OyTH HEBHU3HAUCHE

PIBHAHHA a;X| +a,X, +...+a,X, =b Ha MHOKMHI JIACHUX, Y LIJIUX, YH

HaTypaabHUX 4YHWCEN (3 WIKUILHOTO KYypCY BIJOMO, IO pPIBHSAHHA
HA3UBAETHCS HEBU3HAYCHUM, SIKIIIO BOHO Ma€ Ol/IbIIE UMM OJIMH €JIMHMIA
PO3B'SI30K).

[Ipeouxam eusnauenuti Ha @, TOOTO NMPEIUKAT, B AKOr0 MHOKHHA
NPEeAMETHUX 3MIHHUX € MOPOKHBOK), MOXKHA BBAXKATH HYJ/Ib-MiCHUM
NpeauKaToM. 3po3yMLIO, IO TaKWil MpeadKaT HE 3alie)KaTuMe Bij
o0jacTi BU3HAUYEHHs 1 Oyjae 3BUYaliHMM BUCIOBACHHSIM. Hanpuknan,
HYJIb-MICHUIH npeaukar ,JKiHKa 4dTaE KHWKKY € 3BHYaWHUM



50

BUCJIOBJICHHSIM, TOAI sIK npeaukar , KIHKa X 4YMTaE KHWKKY — €

OJIHOMICHUM TIPEJIUKATOM.

AHANOriyHO K 1 B BHUINAJAKY 3 BHCIOBJIECHHAMU O3HAYaAIOTHCA

enemenmapui TIpeAMKaTH (NpeJUKaTH, 3 SKUX HE MOYKHA BWAUIUTH
NPOCTIIHX) 1 BC1 OmNepallii HaJ HUMH, TOOTO 102iKy 8UCI06/1eHb MOJKHA
PO3MIAAATH SIK YACTHHHUM BUNANOK JI02IKU NPEOUKAmis.

Taoaung 1.

IIpeauxkaru

O06/1a¢TH ICTHHHOCTI

h(x) 3anepeucHHs

npeauvkara A(x)

U\ 7, — 10NOBHEHHA MHOKMHU ICTUHHOCTI
npeavkara A(x) 10 yHIBEpcaibHOT

MHOYKHHH

h(x)v p(x) nu3'FOHKLIS
npeavkariB A(x) 1 p(x)

T, VT, — 00'enHaHHsT MHOKHH ICTHHHOCTI

npeaukariB A(x) 1 p(x)

h(x) A p(X) KOHTOHKILiS
npeavkarie A(x) 1 p(x)

I, NT,, — nepepi3 MHOKUH ICTHHHOCTI

npeauKatiB A(x) 1 p(x)

h(x) = p(x) immaikauis
npeaukariB A(x) 1 p(x)

U\(7,\T,) — MOTIOBHEHHS MHOKHHH
T, \ T, Ha sIK1i ICTHHHUI JIMIIE MpeAnKaT

h(x) 1 XxuOHMit peaukar p(x) A0

YHIBEpCaJIbHOT MHOKMHH

h(x) < p(x) eKBIBaJICHLIA

npeaukariB A(x) 1 p(x)

UNT,\T,) W UNT,\T),) abo
(T, NT,)lU\T,) A (U\T,))

2. [lepeitnemo 10 anreOpd Haja nOpeaydKaramMyd. 3a  JO0MOMOTO0

JIOTIYHUX onepauiii — 3anepeuenHs, Ous3touxyii, Ko 1ouxyit, imnrikayit,

il exsisanenyii 13 NMPEAUKATIB MOYKHA CKOHCTPYKOBATH HOBI IPEAUKATH,

UIA AKUX 00JacTh ICTUHHOCTI BHU3HAYAIOTh 34 OJIHUM BIAMOBIIHAM 3

HaBeJIcHUX B Ta0auui 1 npaeun.

Ak 6aurMo 3 Tabauul 00JacTh ICTUHHOCTI €KBIBAJIEHUIT MPEAUKATIB

h(x) 1 p(x) mojaHa ABOMa BUpa3aMu. PIBHICTb LIMX BUPA31B OUEBUAHA
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3a jgonomorowo KpyriB Einepa (puc.9) (TyT 300pakeHO 4YaCTKOBHIA
BUMNAJIOK).

U\ (T, \T,) U\(T,\T,)

(e) (O~ Q)

CGNOGR)

T,NT, (U\T,)n(U\T)) @
(O]-fLON~

GO YAUVRNUT)

Puc. 9.

Tak, MACHO, SIKIWO a € Tjy( 4o, p(xy = M(a) & pla)=1=

= (h(a) =11 p(a)=1)v (h(a) =0 A p(a) =0)=

:>(aeTh /\aeTp)v(an\Th /\an\Tp):>

:>(ae(Th mTp»v(ae(U\Tth\Tp»z
:>(ae(ThmTp))v (ae(ﬁmT_p»:nze((ThmTp)u(T_hmi))i
= Ty i € (B T, )0 0 T, ).
[ HaBnaku, a ((Th mTp)u (FhmT_p))z
:(ae(Th mTp))v(ae(T_hmT_p))z
= (h(a) =1A p(a)= l)v (h(a) =0A p(a)= O):>
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= ((T n T, p)U (Th M E)) < T(xyes pixy-

OKe T3y p) = ((Th ﬂTp)U (Th mTp))-
AHAIOrYHO MOKHA JI0BECTH CIIPABEUTMBICTh PELITH NPABMIL

3. Posrnganemo 21Bi 0HOMICHI (DOPMYNIM JIOTIKKA NMPEAMKATIB (L€, SK
HaM B)KE BIIOMO, MOXYTb OyTH 1 JBa €JIEMEHTapHI OJHOMICHI
npeaukaru) F(x) 1 E(x) BH3HAQUYCHI HAa MHOXKMHI M 3
XapaKTEPUCTUUHUMU MHOKMHAMU Mp 1 Mg BIANOBIAHO, NPUUOMY
Mpc Mg. Toai npu niacTaHOBLI 3aMICTh IMEH KOHKPETHHUX €JIEMEHTIB 3
M ivmmikanisa F(x)= E(x) 3aBxkau Oyze 1IcTUHO, 00 npu F(a) =1 ans
aeM E (a):l. [Ipy UBOMY TOBOPATH, WO Npeaukar E(x) JOrivyHO
BUXOJIMTH 3 IpEeaUKaTa F(x) 1 CKOpOUECHO MO3HAYAKTh TaK: F(x) | = E(x).

Omxe, aKkmo Ha M BHU3HAYEH1 JIBI OJHOMICHI (DOPMYJIM JIOTIKM
npeaukariB F(x) 1 E(x), a Mr 1 Mg — BIANOBIAHI iM XapaKTePUCTUYHI
MHOKHHH, TO 3 TOTO, o MpcC Mg, BUNnuBae, mo E(x) ao2iuno ciioye 3
F(x). | HaBnaku, Ko E(x) 1o2ivno ciuioye 3 F(x) Tont Mpc Mp.

Omxe: MrcMr < F(x) | = E(x)

Hanpuknan, npeaukar A(x): “x?2-1=0" noriuno C/Ay€ 3 Mpeu-
kara p(x): “x—1=0" Ha MHOXKUHI WOiIuUX uucena, 00 M= {-1, 1},
M, = {1}, T00T0 M, M), a omKe: p(x)|=h(x). A AKIO e 3aXaHO
npeaukar m(x): “—9<x<5” Ha Uil k¢ MHOXHHI, TO OYECBHJHO, LIO
My,c M, a oxe: h(x) | =m(x) 1 M, M,, a omxe: p(x) | = m(x). Todbto
JIOTIYHE CIYBAHHS, TaK, K 1 BiJHOIMICHHS BKJIIOYEHHS, MAa€ BJIACTH-
BOCTI peghiekcusHocmi, GHMUCUMeMPUUHOCHI 1| MPAH3UMUBHOCHII,

Axkmo B iMmmkamii F(x)= E(x) £(x) € TOrYHUM HacaiakoM F(x), TO
roBOpATh, 1O F(x) € mocrarHs ymoBa s E(x), a E(x) — HeoOXiaHa
ymoBa st F(x).

Harnpukinaa, mo0 uywuciao aAUIMIOCA Ha 9, HEOOXIJHO, ae
HEJIOCTATHRO, 1100 BOHO JiMiIocs Ha 3, TOOTO “x:3” € HeoOXiaHa yMOBa
IS “x:9”. a I TOro o0 4KCIJIO AITWIOCA Ha 3 JA0CTATHLO, 0O BOHO
JUIMIoCS Ha 9, ane 1e He € HeoOXiaHUM, TOOTO “Xx:9” € J0cTaTHs yMOBa
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ansg “x:3”. B immiikawii (x:9)=(x:3) npeaukar “x:3” € J0ridHum
HACJIi IKOM TpeauKara “x:9”.

Po3rasiHeMo 1m1e JBi OJHOMICHI (pOpMYJIM JIOTIKM NpEeAuKariB £(x) i
F(x), K1 € TOriYHUMHU HACHIAKAMHU OAHA OAHOI, TOOTO £(x) € JOriYHUM
HacaiaKkoMm F(x), 1 HaBnaku, F(x) € joriuHum Haciiakom E(x). B upomy
BUNAJIKY, 3 TOro, mo M, c M, 1 M, c M, cninye, mo M, =M,
TOOTO MHOKMHM 1ICTUHHOCTI iX 301rat0ThCsl, a MPEAUKATU PIBHOCHIIbHI. B
LIbOMY BHOAAKY F(x) € HEOOXITHOK 1 JOCTAaTHHOK YMOBOK s E(x) 1,
HaBMaku, E(x) € HEOOX1AHOKO 1 IOCTaTHBOK YMOBOIO /ISl F(x) 1 1151 BCIX
x 3 o0yacTi BU3HAYCHHsl npeaukariB £(x) 1 F(x) ICTUHHA €KBiBaJICHLIIs
F(x)= E(x).

Jexyin 8. KBantopu. Teopemu

1. KBanTtopu. Ilepexoau Mizk KBAaHTOpaMH 1CHYBAHHSI 1 3araJibHOCTI,
2. bynoBa teopem. Buau teopem.

3. HeoOxiHi 1 10CTaTHI YMOBHU.

4. JIOBEAEHHS TEOPEM.

1. YacTo y BHUCIOBICHHSIX BUKOPHUCTOBYIOTHCS CJIOBA «BCI», <«JUId
BCIX», «OYJIb-IKI», «ICHY€», «X0u OM OJHMH», «3HaAWAeThCs» TOlO. B
MaTeMaTUlll  OpUHHATO  3aMICTh  CIIB  «BC»,  «OyIb-sKi»
BUKOPHUCTOBYBATU 3HAK V — KGAHMOP 3a2a1bHOCH (NEPEBEPHYTA BHU3
nepina OykBa aHriiicekoro ciopa All — Bei). 3amicTh ¢iliB “icHY€e”, “xou
OM OOUH BUKOPUCTOBYEThCA 3HAK I — KBAHMOP [CHYBAHHA
(mepeBepHyTa BIIBO mepma OykBa aHTIIHACHKOro ciioBa EXists — iCHy€),
d! o3Hauae “icHye TiIbkM OaMH”. Onepaiii, npo sKi HAETHCH,
HA3UBAIOTHCS onepayiamu keanmuixayii ado onepayiamu 36's13y6aHHs
K8AHMOPOM 3MIiHHUX. 3MIHHA, K4 MICTUTBHCS MiJ 3HAKOM KBAaHTOPA,
HA3UBACTLCS 3B'SI3aHOK0 3MIHHOIO, a 3MIHHA, SIKA HE MICTHUTBCS IIiJ
3HAKOM KBAHTOPA — BUJILHOK 3MiHHOIO.

Po3risitHeMo BUCIOBIICEHHS “dx € R, Vy e R: x+ y=x". JlaHe Bucjo0-

BJICHHS € XMOHHUM, 00 HE ICHY€ TaKOTO A1iCHOIO YMcaa x, mod B pe3yJib-
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TaTl JA0JIaBaHHs 10 HbOrO OY/1b-KOI'0 JIIMCHOr0O YKcia y, OTPUMYBAJIH X.
PosrnsHemo iHue BucioBieHHd “Ix e R, Vye R:x+ y=y”. JlaHe Buc-
JIOBJICHHSI € ICTUHHUM, OO HacrpaBji ICHY€ Take jAlicHe uucio x (ue
YUCJIO HYJIb), IO B Pe3yJbTaTi A0JaBaHHA J0 HHOTO OYIb-SKOrO Jiic-
HOro uucha y, orpumaemo y. Ille crporime, HEBTpATUBIIM ICTUHHOCTI,
OCTAHHE BHUCJIOBJICHHSI MOXKHA TNEpenucard B TAKOMY  BHIJISIAI
“dxe R, VyeR:x+y=y”, 00 1€ YACIO X € HYJIb 1 BOHO €JIMHE.

[TonepeaHi BMCIOBJIEHHST OTPUMAHO 3 JIBOMICHUX TIPEJAUKATIB
“X+y=x"1“x+y=y" mAgXoM 3B’ A3yBaHH4 000X 3MIHHHUX.

Oneparii kBaHTU(IKALIT TPH 3B'SI3yBaHHI KBAHTOPaAMH BCIX 3MIHHHX
MpearMKaTa MepeTBOPIOITh HOro y BUCAOBNICHHS. SIKINO K B #-MiCHOMY
NpeMKaTi, BAKOHYKOUHU onepatli kBaHTU(IKaLli, 3B'93y10Th KBAHTOPAMHU
m 3MIHHHUX, TO B pe3yJIbTaTi OTPUMYIOTh 7 — 1 -MICHUN MTPEANKAT.

O3HauuMo onepaiii 3 BAKOPUCTAHHIM KBAaHTOpa 3arajbHOCTI 1 KBaH-
TOpa ICHYBAHHS JIJ1s1 OJIHOMICHUX NpeauKariB Oibi cTporime. Omke:

Keanmopom 3azanbhocmi Ha3UBAeThCsl Taka ornepaiis V., ska
KOKHOMY OJIHOMICHOMY TpeAuKary f(x), BA3HAUEHOMY Ha MHOKHUHI M,

CTaBUTh Y BIATNOBIJHICTh OJIHE 1 TIJIbKM OJIHE BUCIOBJICHHS (VX): f(x)
(udtaerbesti: “Jlnst OyJb-IKOTO X BHUKOHY€TbCA f(x)7), sike Oyne
ICTUHHHM TOJ1 1 TIIBKKM TOJIL, KOJU /18 Oyab-akoro a€ M f(a) = 1.

Keanmopom icHyeanna Ha3uBaeTbCAd Taka omepauis 3, sKa
KOXXHOMY OJIHOMICHOMY TpeauKary f(x), BA3HAUEHOMY Ha MHOXKHHI M,

CTaBUTh Y BIJIMOBIJHICTh OJIHE 1 TUIBKM OJIHE BUCIOBICHHS (dx): f(x)
(untaeThes: “ICHye Take x, MO BUKOHYEThCA f(x)”, ke Oy/1e ICTHHHUM
TO/I1 1 TIIBKU TOJI1, KOJIU ICHY€E Xoua 0 oaHe a € M Take, mo f(a) = 1.

[lepecTapisiHHs MICUSIMH  PIBHOMMEHHUX KBAHTOPIB VY, 3 MOKe
NPU3BECTU /10 YTBOPEHHS BIAMIHHOTO HE TIJBKM 3a 3MICTOM a H 3a
3HAQUEHHSIM ICTUHHOCTI BHCJIOBJIEHHS. JIJIsl MEpEeKOHAHHsST B LIbLOMY
PO3TJIAHEMO MpEAUKAT p(x, ¥): “Xx KpaTtHe y~, BU3HAYEHUI Ha MHOYKHHI
N. 3a 10nOMOror 3acTOCYBaHHSI KBAHTOPIB, MOKEMO YTBOPUTH 3 HHOTO
BICIM TAKHX BUCJIOBJICHB:
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l. (Vx)(Vy): p(x, y) — “Ina Oyap-AKoro x i mia Oyab-fKOro y
BUKOHYETBCS: X KparHe y . 3p03yM1JI0, WO L€ BUCIOBJICHHS € XUOHUM,

2. (WNV¥x): p(x,y) — “Jlna Gymp-akoro y i ans Oyab-AKOro x
BUKOHY€TBCS. X KpaTHe y~. 3pOo3yMLiI0, IO L€ BUCIOBICHHS € TaKOXK
XUOHUM.

3. (@xX3y): p(x,y) — “Icuye Take x Ta icHye Take y, IO BHKOHY-
€TBCI. X KpaTHE y . 3p03yMLJI0, IO L€ BUCIOBJICHHS € ICTUHHHUM.

4. (EIy)(EIx): p(x, y) — “IcHye Take y Ta ICHY€ TaKe X, IO BUKOHY-
€TBCA: X KpaTHe V. 3pO3ymij0o, IO 1€ BHUCJOBJICHHS € TaKOX
ICTUHHHUM.

5. (Elx)(‘v’y): plax. y) — “Icnye Take x, mo s OyJab-IKOro y BUKOHY-
€TBCA: X KpaTHE y . 3p0O3yMiJI0, IO 1Ie BUCTIOBICHHS € XMOHUM.

6. (Vy)3x): p(x,y) — “Jlna Gyab-sKoro y icHye Take x, IO BHKOHY-
€TBCS: X KpaTHe y . 3p03yMiJIO, IO 1€ BUCJIOBJICHHS € ICTUHHHUM.

7. (Vx)3y): p(x,y) — “Jna Gyap-9KOro X iCHye Take y 1O BUKOHY-
€TbCS: X KpaTHe y . 3p03yMijio, IO L€ BUCIOBIICHHS € ICTUHHUM.

3. (Ely)(Vx): plox. y) — “Icnye Take y, mo s OyJab-aKOro x BUKOHY-
€TBCA: X KpaTtHe y . 3p0O3yMiJIO, IO 1I¢ BUCTIOBJICHHS € ICTUHHUM.

3a 710MOMOroK) KBAHTOPIB MOMKHA 3alucartd KOYKHE MaTreMaTrhuyHe
TBEPUKCHHS Tak, 00 OyJ0 TOYHO BIJIOMO, SIKMX OO'€KTIB BOHO CTOCY-
eTbca. Hanpuknan, tBepmkeHua “Jlns Oy b-KUX JBOX YMCEN ICHYE TaKe
TPETE YMCIO, SIKE € iXHbOK CYMOK , BMKOPUCTOBYHKOUH TMPEAMKAT
h(x,y, z): “x +y=_z", moxxna 3anucaty Tak: (VxXvyX3z): Ax, y, z).

Taki kKOMNakTHI 3arndcd MarwOTh CBOi nepeBard. BoHu cnpusitoTh
KpalmoMy 30CEPE/KEHHKO yBard Ha OCHOBHIM CyTI 03HA4yBaHOIO
NOHSTTS, rIMOOKOMY HOro aHajiizy, MILHOMY 3araM'sTOBYBaHHIO 1, IO
Jy’K€ BAKIIMBO, JAKOTh 3MOTY YHUCTO aiareOpaiyHo IepeTBOPIOBATH 1l
MOHATTA, a CaM€ MIPKYBAaHHS MEPETBOPIOBATHA B OOUUCICHHS.

HaBesneHi BMIE TPUKIAAM CHMBOJIIYHUX 3amuciB € (DAKTHUHO
GopMyM  JIOTIKA NpeAMKariB, aHaloriudi  Qopmysnam  anredpu
BUCJIOBJIEHb. B yTBOpeHH1 Takux (opmysl MOKYyTh OpaTh y4yacTh, KpiM
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NpEeAUKaTiB 1 KBAHTOPIB — TaKOXK JIOT1YHI omepanii VAN
anreOpu BUCTOBJICHb.

Posrisinemo BucaoBaenns 3x : A(x) To6to “HenpaBuibHo, 1o icHye
TaKe X, JUISl SIKOTO BUKOHYE€TbCS A 7. JlaHE BHUC/IOBJICHHSI O3HAUYa€ TE
caMme, 1O W BUCIOBJCHHS “J[si KOXKHOIO X BUKOHY€ETHCSA 7”, TOOTO
(‘v’x):@.

IIepeBipuMO PIBHOCHIIBHICTH LIUX ABOX BHCJIOBJICHB, TOOTO, IIO:

Ix: hlx) = (vx): A(x).

Hexaii (3x): A(x) € icrunne Bucnosnenns. Toxi (Fx): A(x) e xubne
BHCJIOBJICHHSA. 3a 0O3HAYE€HHSAM KBAHTOpa ICHYBaHHS 11€ O3HA4ae, 1o /s
JIOBUIBHOIO ae M HEC  BHKOHYBATHMEThCSI h(a), T00TO
BUKOHYBAaTHUMETbCst A(a) 1 Oomke h(a) € iCTHHHE BHCJIOBICHHS s
JOBUIBHOTO a € M. A 3a 03HAQYEHHAM KBAHTOpa 3arajibHOCTI Jid
npeaukara h(x) gicraemo, mo (Vx): 4(x) e icruane Bucnosnenns. Omxe,
3 ICTUHHOCTI OTPUMAJIH ICTUHHICTb.

Hexaii tenep (3x):A(x) e xubne Bucnosnenns. Toai (Ix): A(x) €
ICTUHHE BUCJIOBJICHHS. 3a O3HAYEHHSAM KBAHTOpPA ICHYBAHHS 1I¢ O3HAYAE,
oo JUIS JOBUTBPHOTO @€ M BHKOHYBaTUMEThCA K(a), a omke h(a) €
XUOHE BHCIOBJICHHS JUIS JIOBIIBHOTO a€ M. A 3a O3HAYCHHSIM
KBAHTOpA 3arajbHOCTi 1 npeaukara A(x) aictaemo, mo (Vx): 4(x) e

XUOHE BUCIOBJICHHs. OTKe, 3 XUOHOCTI OTpUMAIH XUOHICTb.
O1xe,

() A0) = 1= (52): W)= ) (B )= 0 = (vx): ) = 0),

To610, otpumaemo (3x): 4(x) = (Vx): A(x) i piBHOCHIBHICTE T0BEEHO.

Po3riisiHeMo Takosk BHCIOBAeHHS (Vx): hixi, T00TO “HenpaBuibHo,
IO U1l KOJKHOTO X BUKOHYETBHCSL /7. JlaHE BHUCJIOBJICHHS O3HAYa€ TeE
came, 10 i BUCIOBJIGHHS “ICHYe Take x, JUIsl IKOTO BUKOHY€TbCs A 7,
TOOTO (EIx):H)_c). AHAJIONYHO MOKHA JOBECTH 1 L0 PIBHOCHJILHICTD,

TOOTO:



57
(vx): A(x)=(3x): Alx).

PO3riisiHyTi piBHOCHUJIBHOCTI BUKOHYIOThCS I /11 JOBUJIBHOI CKiHUE-
HOT KIJIbKOCTI KBAHTOPIB.

2. BenmuesHa KUIbKICTh TEOPEM B MAaTEMATHLI OXOIUIKOKOTHCS MOPIB-
HSIHO HEBEJIMKOK KUIBKICTHO iXHIX PIBHOCHJIBHUX, PI3HOMAHITHHUX 3a
3MICTOM, CTAaHJAAPTHUX (POPMYIHOBAHB.

Hanpuknan, MokHa pO3IJISIHYTH TaKy TEOPEMY:

SIkmo apid AOPIBHIOE HYJIIO, TO BEJIUYMHA, IO CTOITh B YHCETbHUKY
JIOPIBHIOE HYJIIO.

@dopMyJIIOBaHH TEOpEeMM nepejadavae, O4YEBWAHO, 110 BOHA
CIPAB/KYETHCS Il JOBUIBHMX YHMCENl 3 MHOKMHHM R. OTxe, i1 MOKEMO
3anucaTy y BUIIAAL (POPMYJIU TaK:

(Va)(wy)[[% = 0] = (a= 0)], abeR.

3anuc (% = Oj = (a=0) € 3microm Teopemu, a 3amucu (Va),(vb),

(a,beR) ONMCYIOTh MHOXKHHY OOQ'€KTIB, J1s SKUX TeopeMma

CIpaB/LKY€EThCS (MOSCHIOKYA YaCTUHA TEOPEMH, HEOOX1IHUIT KOMEHTa-
piii 10 HeT). SKIo No3HAUUTH

a
A~ «EZO»’ B~ «a=0», TO CKOPOYEHO TEOPEMY MOKEMO

3anucaTH Tak:
(Va)vbf4= B), a.beR,
ne A —ymoBa TeopemMu, B — HacCIiJIoK.

L{s Teopema JIerko NpUBOIUTHCS 10 CKOPOUEHOTO BUIIISIAY. ByBarOTh
TEOPEMM-BJACTUBOCTI: “LIEHTp KOJIa OMMCAHOr0 HABKOJIO MPSIMOKYTHOTO
TPUKYTHHUKA, JISKUTh HA CEPEAUHI MO0 rNOTEeHY3U”, K iX MPUBOAUTHCS
JI0 CKOpPOUYEHOro BUrsiay. Llro TeopeMy CKOPOUEHO MOXKEMO 3alucaTH
Tak:

(YaX3b)3c)A(a.b,c), ne a — npAMOKyTHUI TPUKYTHUK, b — LIEHTp

KOJIa OIIMCaHOro HaBKOJIO a4a, ¢ — CCPCAMHA FiHOTeHy3H a.
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Ala,b,c) ~7b =¢".

CKOpOYEHO L0 TEOPEMY MOKEMO 3anucaTH 1 TaK:

(Va)(EI b)(EIc) (a — nNpsIMOKYTHHH TPUKYTHHUK, b — LEHTp KoJja
OMUCAHOIO HABKOJIO @, ¢ — CEPE/IMHA TNOTEHY3U a = b =c¢).

TyT yacTMHA KOMEHTAPIO CTAE YMOBOK TEOPEMHU, a 3MICT TEOPEMHU il
HACJT1 JTKOM.

Po3risgHemMo 1ie Takuii nomMpeHuid B MmareMaruil Tun teopeM. Lle €
TEOPEMHU ICHYBaHHs, sIKi OOIPYHTOBYIOTb I1CHYBaHHsI PI3HOMaHITHHUX
MaTeMaTUYHHUX OO0'€KTIB: PO3B'SI3KIB PIBHSHb, T€OMETPHYHHX (Iryp,
Tomo. Hampuknan.

Teopema ICHyBaHHST CyMM B MHOXMHI 7  LIIMX  YMCEII:
(Va)\vb)3c)c=a+b), a,b,ceZ.

Teopema icHyBaHHS MDK Oy1b-IKMMH JABOMA JIHCHUMH YUCIaMu a,b
TPETHOr0  4YMclia ¢  (IWUJIBHICTh  MHOXKMHHU  JIACHUX  YHUCEN):
(Va)vb)3cka<c<b) ab,ceR.

Teopema icHyBaHHsA TOYKM S PIBHOBIAAQJIECHOT BIJ YCIX BEPILHUH
AABC:  (VAABCY3SXd(4,S)=d(B,S)=d(C,S)),  AABCeT,
Se(ABS), ne T — MHOKMHA TPUKYTHUKIB Ha mmomwmHi (ABC), d —
BIJICTaHb Mi3K BIJITOBIJIHUMH TOYKAMHU.

KoHy 3 1MX TEOpeM MO)KHA TaKOK MOJATH Y BHUIJIAAI YMOBHOTO
TBEpKEHHS 4 = B 3 BIJANOBIJIHUMH KOMeHTapisimu. Tak, TeopeMy npo
MIUIBHICTh MHOMKUHH JIACHHUX YHCEJ MO)KHA 3alucaTd y BUIJISIL
(Va)vbX3cha,b,c € R)=(a<c < b).

Takum YMHOM, IPAKTHYHO KOYKHY TEOPEMY MOKHA MOJAATH Y BUIJISLII
A= B, ne A, B — npeadkary BiJ NMPEJIMETHUX 3MIHHUX (OJIHIET UM KiJIb-
KOX), 3 BIJIMOBIIHUMU KOMEHTapisiMu, 4 — yMOBa T€OpeMHM, B — Haclli-
nok. Taky popmy TeOpeMH Ha3UBaKOTh KAHOHIYHOIO.

3 WIKIIBHOTO KYpCy MareéMaTHKW HaMm BIJIOMO Taki BHAM TEOPEM:
odana meopema, meopema, o0epHeHa 00 0aHol, meopema, NPOMUIEeHCHA
Oawili, meopema, obepHeHa 00 NPOMUNEHCHOL, ad0 NPOMUNCHCHA
obepueniti. JIoCIaMMO, SIK 3B'13aH1 MizK COOOIO 1l TEOPEMM.
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Po3rsipatoun Oy/ib-siIKy TEOPEMY MEPENUCaHy B CBOI KaHOHIYHIF
dbopmi 4= B, 3 ii aBoX mnpeaukatriB 4 1 B Ta iXHIX OJHOYACHHUX
3anepeueHb 4 i BMOKHA YTBOPHTH YOTHPH iMILTiKALLT (TEOpeMH):
1) A= B — 0ana meopema,
2) B= A — meopema, ooeprena 00 oanoi (kousepcia imnnixayii 1)),
3) A= B — meopema, nPoMuIeHcHa 00 0aHOi (KOHBepCis KOHMpPA-
nozuyii 4));,
4) B= A — meopema, oéepnena 00 nponuinexcnoi, abo nponu-
JAEHCHA 00 00epHeHOoi (konmpano3uyis imnaikayii 1)).
L{1 BC1 TEOPEMH HA3UBAKOThH COPSHKEHUMH MDK COOOIO.
[{i 4oTUpKM TeOpeMH YTBOPEHI TaK, 110 B POJII JAHOI TEOPEMH MOKHA
B3ATH OYy/Ab-SIKY 3 HHUX, 1 TOAI 1HII TpU OYAyThb CHPSHKCHUMH 3 HEHO.
CTpykTypa UMX TEOpPEM Taka, IO BOHU HONAPHO DIBHOCUTbHI MIK

codor, a came;. A=>B=B—=> A, B=> A= A= B. PIBHOCUIBLHICTH
UMX nmap Teopem Ja00pe UICTPYEThCA 3a AOMOMOIOK Tak 3BAHOIO

[Ipsima (nana) O0epHeHa
TeopemMa U JaHii

[IpotunesxHa ( T D [IpoTune:xHa
npsimiii 0o0epHeHli

Puc.10

J0riuHoro keajapara (puc. 10).

TakuM YHHOM, 3aMICTh AOBEJCHHS O€3MOCEPEAHBO AAHOT TEOPEMHU,
MO)KHA JIOBECTHM TEOpPEMY, OOCpPHEHY [0 MNPOTHICKHOI, 1 1uM OyJae
JIOBEJIEHA COPABEUIMBICTH JAHOT TEOpPEMH, 0O LI TEOPEMU OJHOYACHO
icTUHH1 a00 xuOHi. YacTto Tak 1 OyBa€, WO JOBECTH MMPOTHIIEHKHY
TEOPEMY MPOCTIIIE, HIZK JaHY.

HaeieMo npuKnan cupascenux teopem.,

1. 1) IlporunexHi CTOPOHM napajiejorpama IONapHO PIBHI MikK

C00010 — OaHa meopema.
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OO0epHEHE TBEP/KEHHSI TAKOK 1ICTUHHE, TOOTO € TeopeMoro. Toal 3a
JOTTYHUM KBajapaToM OyAyTh ICTUHHUMH BCi YOTHPH TBEPIKECHHS,
TOOTO MATUMEMO 11I€ TPU TEOPEMMU.

2) YOTUPUKYTHHUK, Y SKOI'O MPOTHIICHKHI CTOPOHHU MOMAPHO PiBHI, €
napajiesiorpaMoM — 00epHeHa meopemd.

3) YV 4YOTUpPUKYTHMKA HE mnapajieaorpaMa, NpPOTWICKHI CTOPOHM
NoNapHO HEPIBHI — meopema, npomunedcHa npsamitl (3aoawiil).

4) YOTUPUKYTHHK, Y SKOTO MPOTHIICIKHI CTOPOHH MOMApHO HE PIBHI,
HE € MapajeaorpaMmoM — meopemd, NPOMUIEeHCHA 0OepPHEHII.

AHAJIOrYHO MOMKHA JICTAaTH TaKi KOMIUIEKTH 3 YOTUPHOX TEOPEM 1
TOJ1, KOJIU KOMIIOHEHTH A 1 B naHoi TeopeMu A = B MarTh OyJIb-SKY
IHIIY CTPYKTYDPY.

Jlnst 1oBiABHOT Teopemu BUgy Av B = C po3risjaloTh HOI, KpIM
C = Av B, me aBi odepueni C = 4, C = B.

Y HaBeeHOMY NPUKJIAAl BC1 YHOTUPH CIPSHKEHI TEOpeMu OyJId 1CTHH-

09

HUMU. [IpoTre ue He 3aBkaM Tak: s BUCIOBJIEHb a: “Kyr a=30°7,

. 1 LT = :
b: “sin o= 5 TEOpeMH a = b1 b = a ICTUHHUMHU, a TEOpeMH b = a i
a = b — XuObHUMM.

3. Po3rnsiHemMo 3 TOYKM 30py aiareOpd BHCIOBJACHb TNUTAHHSA TPO
Heo0XiOHI i 0ocmammui yMmoBU 11py (POPMYBAHHI TEOPEM.

3 03HaueHHs IMIUTIKALli BUILUIUBAE, IO KOJIM BUCIOBJICHHSI 4 = B —
ICTUHHE, TO JUIA 1ICTUHHOCTI 4 HEO0OXI1IHO, 100 ICTUHHUM OyJi0 B (rpu
B=01 A= B=1 4 noBuHHo OyT” XMOHUM), a ICTHHHICTb A 10CTATHS
Jutst 1ICTUHHOCTL B (npu A=11 A= B =1 € ictuHHUM). TOMY roBOpsTb,
mo npu A = B =1 ICTUHHICTb BUCJIOBJICHHA A € JOCTaTHBROIO YMOBOIO
JUIS ICTUHHOCTI B, a ICTUHHICTH B — HEOOX1JHOK YMOBOIO ISl ICTHH-
HOCTI A.

HeoOximHa yMOBa MO»K€ HE OyTHM JOCTAaTHhOK, a JOCTaTHS — HE
3aBau HeoOXiaHow. Cropasji, skmo A4 = B =1, T0 iICTUHHICTb A HE
000B'sI3KOBO  Oyjie HEOOXIAHOK YMOBOK Il ICTUHHOCTI B: B €
iICTUHHUM TakoxK 1pu A =0, 060 0 = 1=1. AHanoriyHoO 1ICTUHHICTH B He
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000B'sI3KOBO OyJIe AOCTATHHOK) YMOBOK JUIsl ICTUHHOCTI A: 1ipu B =1
imrtikaiiss A = B € ICTUHHOIO TakoK 1 mpu A = 0.

Hanpuknan. [TozHauumo: @: “3anuc yucia 3akiHuyeTbest uudporo 57,
b: “Yucno ainurbest Ha 57, TyT ICTUHHICTL @ JIOCTATHS JJIsl ICTUHHOCTI
b: sakmo uyucao (LIe) 3aKiHYyeTbesd LMEPPOIO 5, TO LHOTO BIKE
JIOCTaTHbO, 1100 BOHO Auiocs Ha 5. [IpoTe ICTUHHICTL b HE € HEOOXI11-
HOIO JUIS1 ICTUHHOCTI ¢ YHUCJIO MOXKE JIJTMTHCA HA 5 1 TOJ1, KOJIH BOHO
3aKkiHuyeThCs ugpporo 0, a He 5.

Hexali icTMHHMM € Take BMCIOBJCHHsA: “‘JliBuMHa #jae Ha
MPOTYJISIHKY, SIKINO i1 XJIONEUb WAC HA NPOryJHKY . Sk OauuMo, BOHO €
IMILUTIKALIIEKD TAKUX JBOX IPOCTHUX BHCIOBICHB. A: “JliBUuMHaA Iae Ha
NpOryasHKy” , B: “Xjgoneup IBYMHA KHJAE Ha MPOTYyJsSHKY , TOOTO
A= B. Tyt 1ICTUHHICTb A NOCTATHS JUIsl ICTUHHOCTI B: SKIIO JAIBUMHA
fiic Ha NPOryJsiHKY, TO LBOrO BXKE JOCTATHBO, MO0 ii XJIoneup MIIOB Ha
nporyjasiiky (00 BoHa #ae nMmie TOJAl, Koaud iae xjonelpb). [Ipote
ICTUHHICTb B He € HEOOXITHOK VI ICTUHHOCTI A (XJ0neub MOXe MiTH
Ha MPOryJasHKY 1 0e3 aiBuvHM. lle Bpanuil mpuknag-kapt, ane sk
roBopsiTh Jiesiki (pinocodu Hamoro yacy: “B KOKHOMY KapTi € JIMIIE
JIOJIS 5KapTy ).

SIKIIO BUCIOBJICHHS B = A Tako)K 1ICTUHHE, TO, aHAJIOITYHO, 1CTHH-
HICTh B € JIOCTaTHLOIO YMOBOIO AJ11 ICTUHHOCTI A, a ICTUHHICTh A —
HeoOXiaHa Ui ICTUHHOCTI B. 3 ICTUHHOCTI BHUCIOBJIEHh A= B 1
B = A4 BUXOJMTH 1ICTUHHICTD IXHHOI KOH'FOHKILIII:

(A= B)A(B=> A4)=A4 < B.

Y upoMy BUIIAAKY A € HEOOXIAHOK M JOCTAaTHHOK YMOBOK i B, a
B, B CBOIO Uepry, € TakoyK HEOOXIJHOW M JI0CTaTHHOIO YMOBOKO /i A.
Sk BIIOMO, L€ NEPEAAEThCS TAKUMHU CIIOBAMM: «A € HEOOXIJIHOW
JIOCTaTHBOK YMOBOK Wi B”, “A ToAl 1 TUIbKK TOA1, KOJau B”, “Jlns A
HEOOXI1JTHO M MOCTAaTHRO, 00 B”.

Pozenanemo, sk 38’azani mepminu  “mooi”, “mineku mooi” 3
mepminamu “HeoOXioHo”, “docmammuvo’’. Bupaz “A toni, konu B”
o3Hauae “sakimo B, To A7, T00T0 TeopeMy B = A, B skiii B € noc-
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TaTHbOK YMOBOI ISl A, sikimo B = A =1. Omke, BUpa3 “A Toii, KOJU
B’ o3nauae “A4 HeoOx1aHO g B, ado “B moctatHbo mia A”.

AHAJIOTIYHO BUpa3 “A TUILKU TOAI, KOaU B” o3Hauvae: “Akmo He B,
10 He A”, To6TO TeopeMy B—=> A= A= B, B sKiii A € JOCTATHBOIO
YMOBOK UId B. 3Biacu BuUpa3z “A4 TUIbKM TOAi, KOJU B~ o3Ha4ae “A
JIOCTATHRO U1 B 1 B HeoOxiaHo g A”.

Omxe, BUpa3 “A ToOAl 1 TUIBKU TOI, KOIW B 03Havae “B JI0CTaTHHO
st A 1 A noctatabo 1 B”, 4 HeoOX1aHO 1 JOCTaTHLO I B .

Hanpuknan. Hexaii a : “J[aHWii TPUKYTHUK — IPSAMOKYTHUI ™, b : <Y
JJAHOMY TPUKYTHHUKY KBaapar OuNbIIOI CTOPOHHM € CYMOK KBaJparTiB
JBOX IHIIKX CTOPiH”. Toal a << b =1 1 BUCIOBJICHHS @ € HEOOXIJIHOK i
JOCTaTHBOK YMOBOIO 1S b.

4. Teopemu MoXMCHA 00600UMU  GHANIMUYHO, CUHMEMUYHO 1
AHANTMUKO-CUHMe MUYHO. AHanimuuno — 1€ KOJIM HANEpe BUIHO KOKEH
KPOK JIOBEJECHHS 1 BUXOJAYM 3 TOrO, IO JAHE TBEPHKEHHS ICTHHHE,
OyIyeMO JaHLIIOI HEOOXIJHMX YMOBHUBO/IIB TaK, OO KOYKHE IMOMEPEIHE
CY/UKEHHSI OyJ10 HEOOX1HOK YMOBOK Ui HACTYNMHOro. CunmemuyHo
JIOBOJSITh, KOJIM HEBIAOMO 3 4Oro nodard. Yacrto TeopeMu AOBOJAATH
AHATTMUKO-CUHMEMUYHO.

Y mareMaruiil iCHy€ psj 3arallbHUX METOIB JOBEJCHHS TEOPEM, SIKI
BUKOPUCTOBYIOThCS HaiuacTiwme. Po3rjisiHeMo J€sKl 3 HUX.

Jledykmuene 0osedennsn adbo po3e’aszyeannsa copumie. 11e 0CHOBHUIA
METO/ MaTeMaTUYHMX J0BEACHb. Bce NOBEACHHS € NaHLIFOMKOK JIOTTYHUX
YMOBHBO/IIB (COpPHUT), KOKE€H KPOK SIKOTO TPYHTYEThCSI HAa MEBHOMY
JIOTTYHOMY 3aKOHI, akcloMi a00 maHiii Teopemi. PO3B’si3aHHSI COpUTY €
HACJI1JI0K 3aCTOCYBaHb MpaBujia CUIOTI3MY:

(4 = H)n (4 = 4)= (4 = 4).
TOOTO COPUT Ma€ Taky CTPYKTYpY:
(4 = )IA(4, = A)An(4, = A4) =4 =4).

Inoykuicio Ha3uBAcTLCI METOJA  JOCHKEHHS, 3aCHOBAHWM HA
cnocrepekeHHsix 1 aocBial (induktio — HaBeaeHHst). He ciia 3mimnyBaTu
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METOJI MareMaTu4yHOi 1HAYKLIT (nmepexoay Bix n g0 n+1) 3
IHAYKTUBHUMH MeToAaMHu. ICHye aBa 1HAYKTUBHMX METOIU: METO]
HEMOBHOI 1HAYKUIT 1 METOA MOBHOI IHAYKIII. Memoo noenoi ma-
memamuyunol iHOyKyil' BIAPI3HIETHCS Bl MemMoOy HenoeHol iHOyKuil
THUM, 11O B HEMOBHIH 1HAYKIIIi, pO3rJISHYBIIHU KilbKa OKPEMHX BUIIAKIB 1
NOMITUBIIKA  TI€BHY  3aKOHOMIPHICTh,  3aKJIOUYalOTh, IO L
3aKOHOMIPHICTh Ma€ micue i Oyab-SKoro Bunaaxky. Yepes te mo He
JUIs BCIX MOSKJIMBUX BUIAJKIB TBEPUKCHHS TMEPEBIPEHE, BOHO MOIKE
BUSABUTUCH B3arajil 1 HempaBWIbHUM. Hanmpuknan, nmpu niaCTaHOBLI Y
KBAAPATHUH TpuuiieH x> + x + 41 winux 3Hadens 3minnoi x=0, 1, 2, 3,
4,..,39, -1, =2, -3, —4 1 T. 4. KOKEH pa3 JICTAEMO 3HAYCHHS]
TPUYJIEHA, IO € NMPOCTUM YHUCIOM. Ha OCHOBI LMX OKPEMHX BHUMAJKIB
MO>KkHa 0yJ10 O BUCYHYTH TIIOTE3Y, 110 3HAYECHHS IAHOTO TPUUJICHA NPH
BCIX LIJIMX 3HAQYEHHSX 3MIHHOI X € mpocTi umciaa. [IpoTe ws rimore3a
HEMpaBUIIbHA: yKe npu x = 40 Maemo:

40 +40+41=40-(40+1)+41=40-41+41=41-(40+1) =41-41
— ckuajaeHe uucio. Ille Ouibi o4yeBUAHO, WO Npu X =41 3HAUYCHHs
TpUYJIEHA JIIUTHCA Ha 41.

JIOBEIECHHA METOJOM MO6HOI IHOYKYIl TIoNsArae B pPO3IIsAal BCIX
OKPEMHUX BUIMAJAKIB (unces, Giryp ToIo), Npu sIKUX TeopemMa MpaBUJibHa.
Lleii MeTO. ¢ HA3UBAKOTh MEMOo0oOM euuepnyeanHs. KilbKICTh TaKHUX
BUMAJIKIB MOBUHHA OYTH CKIHYEHOIO 1 HEBEJMKOIO 3a KIJIBKICTIO. SIKIIO
MOKHA PO3IMJISIHYTH BC1 MOMIMBI BUIQJAKH 1 JUIsl KOKHOT'O BHMMAJAKY
TBEPPKEHHSI IOBEJICHE, TO BOHO Oy/Ie ICTUHHUM B3aralli.

Hanpuknan noseaemo Teopemy:

Teopema. 3nadenns Bupasy s=a’ +b’, a,b e 7, € uicno, mo npu
JUJICHHI Ha 4 He mMae B ocTayi 3.

JloBEICHHsI TEOPEMHU MPOBEACMO, PO3TJISAAOYM TPH BUOAAKH: 1)
oOMBa uKcaa napHi; 2) oOMaBa yKciia HENapHi; 3) OJHE YKCJIO MapHeE,
JIpyre — HenapHe.

1) Hexaii a, b — napHi, 10010 a =2m,b =2n, mn < Z. Jlictaemo

§= (Zrn)2 + (211)2 = dm* +4n” = 4(m2 + nzl
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T00TO 5:4, ocTaua jpopisHIOE 0.
2) Hexaii a,b — HenapHui, 10010 a =2m+1, b=2n+1. Maemo

S=a*+b" =Qm+1) +2n+1) =4m* +4m+1+4n" +4n+1=
= 4(m2 +nt+m+ n)+ 2, a 1€ 03Hayae, Lo MpHU AUIEHH] s Ha 4 AiCTaeMO
ocTauy 2, a He 3.

3) Hexaii a — HenapHe, b — mnapHe (HaBnakud Oyje TOM caMMid
BUIIAJ0K, 00 MM pO3IISIIAEMO CYMY, a Bijl IEPECTAHOBKH JI0JIaHKIB CymMa
HE MIHAETBLCA), TOOTO a =2m+1, b =2n. Maemo:

S=a’+b>=Qm+1Y +(2n) =4m* +dm+1+4n* =
:4(m2 +n’ +m)+ I, a ue o3Hayae, WO Npyu JAICHHI § HA 4 JAICTAEMO
octauy 1, a He 3.

Teopema doseodena.

JInst 1OBEACHHS, HANMPUKIIAL TCOPEMH MPO BUMIPKOBAHHS BEJIMYUMHU
BIIMUCAHOTO B KOJIO KyTa pO3IJIS/Iat0Th BUMAAKU: LIEHTP KoJia JEKUTh 1)
Ha OJHIH 13 CTOPIH KyTa, 2) BCEPEAMHI KyTa, 3) M03a BOMCAHUM KYTOM.

KOHKpeTHHI 3MICT TEOpeMM IIJIKA3ye, SKI caMe BMMAAKU CIILJT
PO3IUIsSLAaTH, a TEPMIH “MOBHA THAYKIIIS BUMAarae aHajis ycix ix.

Henpame 0oeedenna. Po3riasHyTi ABa MONEPEAHI METOM JOBEACHHS
TEOPEM € MPSIMUMHU. BHKOPUCTOBYKHOUM YMOBH TEOPEMH, AaAKCIOMHU,
paHile AOBEICHI TEOPEMH, O3HAYEHHs, JIOTIYHI MpaBWJIa BUBEICHHS,
MOCIIOBHO OYyAy€ThCA JIAHIFOT YMOBHBOIIB, OCTAHHIA 3 SKHMX 1
3aBEPIIYBAB MPOLEC A0BEACHHS.

PO3rjstHEMO TErep HEMPSIME JI0BEICHHS.

3eedenna 0o aocypoy, abo memoo 6i0 cynpomueHnozo. lleid meTon
[PYHTYEThCS HAa HACTYIHHUX PIBHOCWIBHOCTIX: A=>B=AAB =0,
A=>B=B=A. llonsrac BiH B TOMy, WO B TeopeMi A= B
(KOMEHTapi TEOPEMHU OIMYCKAEMO) MPHUITYCKalOTh, 10 MPaBUIbHUM Oy i€

B. SIKIO B pe3yJbTaTi 1bOr0 MPUIYIIEHHs NPUXOISATh 0 HEMPABHIIb-

HOTO BHCHOBKY, abcypay, 100t0 AA B =0, a60 B = AT0 poOIsTh
BUCHOBOK, 1110 HACIJA0K B TeopeMu A = B npaBuibHUIA.

[{uM ¢crnocoOoM 10BOIATH, HANPUKIAA, TaKi TEOPEMH.
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1. Axwo AB1 pi3HI npsiMi @ 1 b napaiiesnbHl TPETIH OpsiMiil ¢, TO BOHU
napaesibHi MixK co0010.

[ToszHauumo S:“allc”, T:“bllc”, K:“a#b”, B:“a|b”. Toni
CUMBOJIIYHO TEOpEMa 3aMHUIIEThCA TAK:

SATAK=B,a00 A=> B, peA~S~ATAK.

[Ipunyctumo B, 10010 MO a i b He mapanensHi. Toxi BOHH
NEPETUHAKOTHCS B SIKIHCH Toulll P, sika He HallexkuTh c¢. Jlictaemo, 1o
yepe3 TOUKY P mo3a mpsIMOK ¢ MOXKHA MPOBECTH JB1 OpsMl a 1 b, sIK1
napanenbHi ¢, a 1€ CYMNEepeuuTh akcioml NapajeiabHOCTI, TOOTO €
XUOHUM TBepLKCHHAM. OTKe, NPaBUIbHUM TBEPKCHHSM € B,

2. JloBecTH, 1O KOJU ab — HeNmapHEe YUCJI0, TO OOMABA MHOKHUKHU d
1 b — HemapHi LIl YMca.

[TozHaunmo A: “JloOyTok ab — Henaphue uucio”, 7': “a — HenapHe
yuciio”, S:“a —HemapHe umciao’. Tomi Teopema  CKOpPOUYEHO
3anumeThea Tak, A => S AT .,a00 A= B, ne B~SAT.

[Mpunycrumo, mo B=SAT=SvT, To0TO OAMH i3 MHOMHHKIB @
abo0 b € mapuum uucioM. Hexail, Hanpukiana, a —napHe, TOOTO

a=2mmeZ. Toal ab=2mb — napHe uucio, ToOTO AicTanum A .

TakuM YMHOM, JOBEIH TEOpeMy B = A, a uuM camum i JaHy TCOpeMy
A= B.

Omxke, BUBYAIOYH MAaTEMATUYHY JIOTIKY, Ta i B IIKPOKOMY PO3YMIHHI
IOTO CJIOBA, JIOTIKY, MM TOBMHHI 3amam’ siTaTd JOTI4HI 3acoOM 3a
JIOMOMOTOK0 SIKUX 3/IIMCHIOKOTBLCS JIOTUHO MpaBuIibH1 (POPMH MIPKYBaHb.
[{um caMHM JIOTIKA JOMOMOXE HaM pOOMTH MPaBHIIbHI YMOBUBOJIH,
TOOTO MPaBUIBHO MIPKYBATH 1 HE pOOUTH 3 MPaBUIBHUX BUXIJAHMX J1a-

HHUX XMOHMX BUCHOBKIB.
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3aBaaHHs, IKi CTY1€HT MOBUHEH BMITH BUKOHATH HA
BiANMOBIAHOMY NPAKTUYHOMY 3AHSTTI

B ma"Homy po3auli  METOAMYHHX PEKOMEHAAUIH € mepenlik
NPaKTUYHUX 3aBAAHb 0 KOMKHOTO 3 CEMHU TMPAKTUYHUX 3aHAThH
BIJIBEJICHUX JJAHOMY KYPCY 3 AHO BIANOBIAHOT poOOYOi NMporpamu.

Hpaxkmuune 3anamma 1.
MuoxKuHU. BIZTHOIEHHS MiK MHOXKHHAMU.

Onepauii Hax MHOKUHAMM

1. HaBeaiTe nmpukaaad MHOKHH, €IEMEHTaAMH SIKMX € a) Ll 4YuCla;
0) T0AM; B) MPEIAMETH; T') TEOMETPUYHI (PIrypH.

2. SlkuM 3 HACTYNMHUX YUCJIOBUX MHOKMH — N — MHOXKHHI
HaTypalbHUX uyucen; R — MHOKUHI JIHCHUX 4ucen; Z — MHOXKHUHI LIJTUX
yhcen; No— MHOXHMHI LUIMX HEBiI €éMHUX uMcels; (Q— MHOXHHI
paLliOHANIBHUX YUCEJT, MHOXKHHI MPOCTUX YUCEJ, MHOMXUHI CKIaJCHUX
YyuCces — HajekKaTh HacTynHi uucna: 4;—5;1/2; 8.1, \/5; 81;0;—1;21/45;
8,(12); 0,1234; =; —8; 25; 2%:11:100;107; 99; 0,0001; 23: 34: 45: 56: 67.

3. 3anucaru 300paxkeHi Ha rpadiky YMCIIOBI MHOMKHHH 3a JIOTIOMOT OO
XapaKTEpPUCTUYHOT BIACTHUBOCTI;

a) —————————————— 0) LLLLLLLL LS LS LY
-30 -20-10 0 10 20 30 _
1,9 11
B) LLLLLLS r N T .-
-2 | -8
) & / €) y . .
1 5 —100 0 100
€) K) Z LSS LSS
4 8 12 16 20 4

4. 3anaiiTe nepeikoM €JIEMEHTIB, SKIIO € MOXKJIMBO, 1 300pa3iTh Ha
YUCJIOBIM BIC1 HACTYTTHI MHOMKUHHU:
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a) {x|xeN,x<4}.0) {x|xeZ,-3<x<3};B) {x|xeR,-12<x<2};
N {x|xeR, x>4,6}.n) {x|xeN,x<5}.¢) {x|xeZo, 3.7 <x<5.,4}.

5. BUACHITB, B SIKOMY BIJHOWICHHI 3HAXOAATHCA MHOXKHUHM A 1 B, 1
300pa3iTh iX Ha Kkpyrax Eiinepa-Benna, skmo MHoxuHu 4 1 B
BIJIMOBIJTHO PI1BHI:

a) {x|xeN,x<4}1{x|xeN, 1 <x<30};

0) {x|xeN, 1 <x<2}1{x|xeN,x>46};
B) {x|xeN,x<5}1{x|xeN, 3 <x <54}

6. BUsCHITB, B IKOMY BIJIHOIIEHH] NEepe0yBalOTh MHOKUHU PO3B’SA3KIB
HACTYIMHUX PiBHSIHb?

a)—x>+12x-27=0;

0)B3—-x)(x—9)x=0;

B) (x—3)27-x)=0.

7. BUsiCHITB, B IKOMY BIJHOIICHHI repe0yBatoTh MHOXKUHU A, B 1 C,
SKIIO BOHU € MHOYKMHAMHU PO3B’ A3KIB HACTYMHUX PIBHSIHb BIAMNOBIIHO?

a) x=0;0) x(x—1)=0;B) x(x—1)(x—3)=0.

300pasith ix Ha kpyrax Eiinepa-Benna.

8. 3anuiuiTe BCI MIAMHOKMHUA MHOXUHM A = {1, 2, 3, 4}. CKUIbKH
Cepe/l HUX BJIACHUX MIJIMHOXKUH? CKUIbKH CEpel HUX OJHOCIEMEHTHUX
MHOKHH?

9. lano mHOkmHU: A = {a, b, ¢, d}; B=1{a, b, 4}; C=1{4, 2, c};
D =1{a, b, 3}; E= {1, b}. 3uaiitu: a, 8, ¢, d, 3Ha0uu, mo Bc A, Cc A,
DcA EcB.

10. Binomo, mo 4 — MHOKHHA BCIX HATypaJlbHUX JLJIbHUKIB yMciia 33,
B — MHOXKHWHaA BCIX HaTypajJbHHX JAUIBHUKIB 4yuciaa 275. Ha3pite
CJIEMEHTH MHOKMHM ANB 1 MpountOCTpyHTE pO3B’A30K HA Jiarpami
Elinepa-Benna. CKUIbKH MIJIMHOKHUH Ma€e MHOKUHA A N B?

11. TlepeurcniTh 1 3aMUIIITh HATYPAJIbHI YKUCIA, IO HAIEKATh Nepe-
pizy AN B, AKIIO BIAOMO, 1110 MHOKMHUA A 1 B € MHOKMHAMM PO3B’SI3KIB
HACTYMHUX HEPIBHOCTEH BIANOBIAHO: x >3, —x—5<0.

12. Slki irypu nHanexxath MHO)kuUHaMm: a) ANC; 0) BNC; B) ANB;
) ANBNC, akmo: A — MHOXXHHA YOTUPUKYTHHKIB, J1arOHali SIKMX
B3A€EMHO TEPNEHIUKYISPHI, B — MHOKMHA YOTUPUKYTHHKIB, JTOBKUHH
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JlaroHanei sikux piBHi; C' — MHOKMHA YOTUPUKYTHUKIB J1aroHasl IKUX
B TOULIl NEPETHHY ALISATHCS Momnojam.?

13. Bigomo, mo 4 = {x | x € N, x < 50, x kparve 7}; B = {x | x € N};
C={x|xe N; x >249}. 3o00pasutu MHO)kMHHU A4, B 1 C Ha Kpyrax
Elinepa-Benna. 3naiinime 1 3amrpuxyiite Ha kpyrax Eiinepa-Benna
001acTi, IO BIANOBIJAAOT, HACTYMHUM MHOXKHMHam: AUBNC;
ANBUCAB; (ANB)U(CNA), (AUB)N(CUA).

14. Jlano muoskuHu: A = {3, 4, 5}; B=15,6,7,8,9}; C ={-3,0, 3};
D ={-3, 3, -5, 5}. llepeunciiTh €JIEMEHTH, 110 BXOAATh Y MHOKUHHU:
AUBUCUD; AnNBNCND; (AnB)U(CnD);, (AuB)n(CuUD).

15. TTo3Haute HaA 4YMCIIOBIH MPsIMIi €J1EMEHTH nepepizy 1 00’ € HaHHs
HACTYMHUX MHOKUH:

a) A1 ={x|xeR -5<x<20}, A={x|xeR 2<x<5};

0)A1={x|xeR -1,7<x<10}, Ar={x|xeR 0<x<5};

B) A1 ={x|xeR51>x=>3}, Ar={x|xeR 3T7<x<17};

NA={x|xeR2<x<28}, Ah={x|xeR 1,1<x<2]1}.

16. BUSICHITP HAa OCHOBI SIKUX 3aKOHIB OIEpalliii Hal MHOKUHAMU
BUKOHAHO HACTYITHI IEPETBOPEHHS
a) (ANB)NC =AN(BNC) = An(CNB);
0) (AUB)NC =ANCUBNC =CnAVCNB.

17. HakpecniTh ABa TPUKYTHUKH TakK, OO iX MepepizoM:
a) Oyna Touka, O) OyB TpPUKYTHHK, B) OyB BiApi3oK;, I) OyB
YOTUPUKYTHHK.

18. 3HaiiTi 00’ €IHaHHS, TIepepI3 1 PIZHULIKO MHOXKUH B 1 C, KIIo:
aA)B={x|xeN,x<4},C={x|xel,-3 <x<3};
0)B={x|xeR,-12<x<2},C={x|xeR x> 4,6};
C)B={x|xeR, x>4,6},C={x|xeN, x<5}.

19. Tpu muoxkuHu A, B 1 C T1aki, mo ANBNC#Q. 3o00pa3ite wi
MHOKMHHU Ha Kpyrax Einepa-Benna. [103HauTe HA pUCYHKY IITPUXOBOIO
00aacTi, o 300paxKarOTh HACTYIHI MHOKHHM (U1 KOXXHOTO BHUIAAKY
3po0ITh OKpeMe KpecieHHs): a) BNC;, 0) C\B; B) AUB; r) A\BNC;
n) ANBUBNC.
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20. Binomo, mo ANB#0, A\B#Q, A\B#@. 300pa3iTh MHOKUHH
A1 B na kpyrax Eiinepa-BenHa. B sikomy BifiHOmEHHI nepeOyBarOTh
HACTyMNHI AB1 MHOkUHU: a) A1 ANB; 0) A1 AUB; 0) A1A\B; 0) A\B 1
AUB; 0) A\B1ANB.

21. Bigomo, 10 MHO>KUHU: A={x|xeR,-1,5<x<03};
B={x|xeR, 0<x<14}; C={x|xeR -2 <x<0} € MHOXKUHAMHU
TOYOK BiAMOBIJHOIO BIAPI3Ka YKUCIOBOI NMpsAMOi. 300pa3iTh Ha YMCIIOBINHA
npsiMiid Ll BIAPI3KK, a TakoK MHOKUHU: (A\C)NB; AUB\C; A\BNC.

22. Jlano MHOkuHU £ 1 F. 300pa3ith LI MHOXXUHMU 3a JIOTIOMOTIOIO
miarpam Eitniepa-BeHna 1 3ammpuxyidte MHOKUHY ENF\ FOE\ F, aKmo:
a) ECF,0) FCE,B)ENF=0;1)E=F.

23. ChopmynmOHTE BIACTUBOCTI €JIEMEHTIB MHOKMHU PNQONS 1
NEPEUMCIIITh i CJICMEHTH, SIKIIO: P={x|xeN,x <20};
Q={x|xeN,x<20;x—mapne}; S = {x | xeN; x < 20; x kparae 3}.

24. ChopmyIOHTE XapaKTEPUCTUUYHY BJIACTUBICTh €JIEMEHTIB MHO-
KUHU K = FUOE, AKIo /' — MHOKHHA MApHUX HATYpaJIbHUX YHCen, a £ —
MHOKMHA JIBO3HAUHMX HATYpabHUX 4uCesl. BKaxITh, Kl 3 HACTYIHUX
BHUCJIOBJICHD 1ICTHHHI, a k1 XuOHI: 12€ K, 8¢ K, 13K, 10¢ K, -24e K.

25. P — MHOKHHA BCIX NPSIMOKYTHHKIB, (J — MHOYKMHA BCIX pOMOIB.
Axi ¢irypu Hanexarb MHOKUHaM PNQ; PU Q.

26. Ha manroHKy crpaBa 300paKEHO JIBI TEOMETPUYHI () P
¢irypu. MHOKMHY TOYOK KoOJia MO3HauyuMo vepe3 O, a
MHOXXMHY TOYOK MPsSIMOKYTHHUKA — 4epe3 P. 3poliTh
YOTUPU MATOHKM 1 TO3HAYTE INTPUXOBOK HACTYIHI
MHOkuHU. OUP, ONP, O\ P, P\ O.

27. BKaxkiTh XapaKTEpUCTUYHY BJIACTMBICTh E€JEMEHTIB MHOKHHU
TUL\J, sxkmo [={x|xeN,x<4}; L={x|xeZo,-3,7<x<54};
J={x|xeN, x <5}. CKUIbKU NIJIMHOKUH Mae MHOkuHa (/W L)\ J?

28. Ilo3Haunmo uepe3 N!' nonosHeHHs 10 MHOXKHMHU N y MHOXHHI
BCIX wimmXx umcen. Ywm BipHo, mo: (—1)e N 0eN!'; —100 e N!;
80N 53¢ N 1eNL
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29. 3oOpasith 3a nonomoroto aiarpam Eiinepa-BenHa HacTynHi
MHOKHHH i BK@KIiTh cepen HUX piBHi: ANB, ANB, AnB, AUB,
AUB, AUB, askmo AcU, Bc U, AnB#A, A\ B#0, B\ A#0O.

- 30. BkaxiTh NOPsI0K BUKOHAHHS onepauiii: XN YUZNQ; (X\ Y)NZ;
XYV ZNnO; XN Y\ZnNQ; X UY\ZNO.

31. Bigomo, mo 4 = {x | xeN, x<11}, B = {x|xeN, x < 7}. 3naiitu
JIOTIOBHEHHS 10 MHOKHMHH B Y MHOKUHI A. CKIJIBKH BChOTO ITIJAMHOKHH
Mae JI0MOBHEHHS 10 MHOYKUHU By MHOMKHHI 47

32. JlaHo: MHOKMHA A — MHO)KHHA PO3B’SI3KIB PIBHAHHA Xx—3 =1,
MHOKMHA B — MHOKHHA PO3B’sI3KIB pIBHSIHHS 7x —7 =7, MHOkuHA C —
MHO>KHHA PO3B SI3KIB  CYKYIHOCTI [x —3=1 .

Ix—=7=17
CJIEMEHTIB MHOKMHU D =AUB, F=ANB. B sKOMy BiJHOIIEHHI
nepeOdyBaroTh MHOKMHU ) D1 C; 0) F'1(C?

3agatd  TepeKkoM

33. BizoM0o, mo MHOXKMHU A 1 B € MHOKMHAMHM Map, Mo €
pO3B’sI3KAMM  HACTYMHUX  PIBHSHb  BIANOBIAHO:  2x+5y =15,

7x+2y=6. 3anatu nepenikoM ejleMeHTIiB MHOUHY C=ANB. Uu
MOKJIMBO 3a1aTH NIEPEIKOM €JEMEHTIB MHOKUHY D = AU B?

34. BinoMo, mo MHOKUHU A 1 B € MHO)KMHAMHU PO3B’SI3KIB HACTYNHUX
piBHsiHb  BIANOBIAHO: Xx*—36=0, (6—x)(—x—7)x=0. Po03B’s0KITb
CUCTEMY CKIIAJICHY 3 UMX PIBHAHb 1 MOPIBHANTE MHOKHUHY PO3B’S3KIB
LI€T CUCTEMM 3 MHOZKHHOIO, SIKa € Mepepi30M MHOKHUH A 1 B.

35.Bigomo, mo MHOXKMHM A 1 B € MHOXKUHaAaMH mMap, WO €
PO3B’sI3KaMHM HACTYITHUX PiBHSHB BIAMOBIIHO: Xx—y =3, 6y—x—5=0.
PO3B’sKITH CUCTEMY CKIIAJICHY 3 LMX PIBHAHB 1 MOPIBHAWTE MHOMKHUHY
PO3B’sA3KIB LI€T CUCTEMU 3 MHOXKHHOIO, SIKa € NEPepizoM MHOMHUH 4 1 B.

36. B sxomy BIJHOWIEHHI nepe0yBalOTh MHOKHHM  PO3B’ SI3KIB
HACTYNIHUX  PIBHSHb: x2—1=0, x*—3x—4=0. Ckiuamte TpH
PIBHAHHA, MHOKMHH PO3B’A3KIB SKMX Halekaid O BiAMOBIIHO
00’€IHAHHIO, TMEpepi3y 1 PI3HULI MHOXKHH PO3B’SI3KIB TEPIIOrO 1
JPYTrOro piBHSHb.
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Ilpakmuune 3anamma 2.
Koprex. /lekapTiB 100yTOK

1. Ckineku mudp y 3anmci uucna 2004327 Ckinbku pi3HUX LUPDP Y
3anucl 1boro Jk uyucna? Ska jgomxuHa koptexy (2, 0, 0, 4, 3, 2)?
Bxaxith nepiny i " ITy KOMIIOHEHTH LIOTO KOPTEXKY.

2. 3anaiite nepesikoM €JIEMEHTIB MHOXKMHU AXB 1 BxA, sKo:
a)A=1{1,2}; B=1{1,2,3};0)4={1}; B=1{1,2,3,4,5},8) 4=0,
B={1,2,3,4};r)A={x|xeN,x<1};B={x|xeN,x<9}.

3. 3anaiiTe nepenikoM €IEeMEHTIB MHOKUHY AXA, sikimo A = {a, b, c}.
CKIJIbKM €JIEMEHTIB MICTUTh LIEH AeKapTiB 100y TOK?

4. Po3B’sbKiTh 3a/lauy 1 BCTAHOBITH, SIKHM YHHOM i1 PO3B’SI30K
OB SI3aHUM 3 MOHATTAM JeKapToBoro Ao0yTky. 3 mudp 1, 2, 3, 4, 5
CKJIaCTH BCl JIBO3HA4YHI 4YHMCHa, fKI. a) MNOYHMHAIOTHCA 1Lupporo 4
0) 3aKiHYYIOTbCSL LMPPOKO 2; B) MICTATh OJHAKOBI LM(PPH; T) MOYH-
HAIOTHCA 1 3aKIHUYIOTHCA LMPPOIO 5; 1) MOYMHAKOTHCA 1KMdpporo 2 ado 3.

5. YTBOpITh MHOXHHY BCIX TPU3HAYHMX YHMCEJ, B SKUX YHCJIO
JIECATKIB HANECKUTh MHOXKUHI 4 = {3, 2, 1}, 4UC]I0 OJAUHHULIL — MHOYKHMHI
B = {5, 4, 6}, a uucno coteHb — MHOXKUHI 4 = {9, 7, 8}. 3 MOHATTIM
JICKAPTOBOr0 JOOYTKY SIKMX TPbOX MHOXHH IIOB SI3aHU PO3B 30K
JlaHoi 3aaa4i?

6. 3HaiiTu aekaptTiB J100yTok Mx M, akmo M= {3, 5, 7}. 3anucaru
MIAMHOKUHY 4 map, B SKMX MEpiia KOMIOHEHTA HE Olaplla 3a JIpyry.
3anucard mJIMHOKUHY B 1nap, B AKHX Nepiia KOMIIOHEHTa HE MEHIIA 3a
apyry. Bkazatu Bci nmapu, siki HajaeKaTh KOXKHIM 3 MHOKUH: A UB, ANB,

A\ B, B\ A.

7. 300pas3iTh B MPAMOKYTHIH CUCTEM1 KOOpPJMHAT MHOMKHHY X xY ,
Akmo X = {x|xe N,-3<x <5}, Y={y|ye R -1 <y<2}.

8. Jlano muoxunu X = {1, 2, 3} ta Y = {a, 6, 6}. Bkaxitb cepen
HACTYMHUX MHOYKWH MiIMHOYKHHH J€KapTOBOTO J0OYTKY X'x Y-
a){(1,a,0),(2,6,0),3,6,0)}; 0){(1,a),(l,0), (2. a), (06, 2)}

B) {2, 0), B.a), (4, a)}; 1) {(La), (2,6), (2,6). (3.a). (3.0), (3.6)}.

CKIJIBKHM BCHOTO MIJIMHOKHH Ma€ MHOKHUHA X'x Y?
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9. 300pa3iTh B NPSIMOKYTHIM CUCTEMI KOOPAMHAT MHOKUHY X, SKIIO
X={x|xeR, -2 < x < 7}. Un Hanexkarp Ui MHOXUHI napu: (-3.5);

1 1 . B - .
(25,-5), (0, 0); (0, -4); (6, 6)?

10. Bci enemMeHTH 1eKapTOBOTO J100YTKY MHOMKUH X 1 ¥ 300paskeHi Ha
KOOPAUHATHIH TIOMIKHI;
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3anaiite /11 KOKHOrO BUIAJKY MHOYKUHMU X 1 Y.

11. 300pa3iTh €leMEHTH ACKAPTOBOro JO0OYTKY MHOKHUH 4 1 B Ha
KOOpPAWHATHIN  romuHl, skmo: a)Ad =1{2.4,6}, B=1{0,1};
0)A=B={-1,0,1}.:B)4={x|xeN,3<x<7}.; B={y|yeN,4<y<9};
1N A={|xeR,3<x<7};B={y|yeR;4<y<9}.

12. Po3rnsiHyTH BC1 MOXK/JIMBI BUNAJAKM — 51Kl 1 CKUIBKHU €JIECMEHTIB
MOJKE€ MICTUTH MHOXKMHA [, SKIIO KOXKEH ii €JIeMEHT € aBouudpone
YKCIIO, 1, AKIIO BIIOMO, 110 UKM(PU KIIBKOCTI AECATOK BCIX YHUCEN AAHOI
MHOKUHH D yTBOpIOWOTh MHOKHMHY {1, 2, 3}, a uudpu KUIBKOCTI
OJMHULIL — MHOKMHY {5, 6, 7, 8, 9}. Bka3zatu, B SKOMy BHUOAIKy
MHOXUHA D Oyae MICTUTH MIHIMAJIbHY KUJIBKICTh €JIEMEHTIB, a B SIKOMY
MaKCUMAaJbHy.

13. 3HaiiaiTe AEKapTOBMIA KBaApaT MHOKUHHM PO3B SI3KIB PIBHSHHS
x? — 1 =0 Ha MHO>KUHY PO3B S3KIB PiBHSIHHA X* — 3x — 4 = 0.

14. Jlano MHoxkunu 4 = {a, 6,6}, B = {1,2,3}, C = {8}, D = {1, 3},
{a}, F=1{1,0,4}, G=1{2}, H={0}. 3agatu nepeaikom mnap 1

E
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BKa3aTh B $SKOMY BIJIHOLWIEHHI 3HAXOJATHCA HACTYIMHI MHOMXHUHU:
a) AxB, CxD; 0) AxF, GxH;B) AxF, ExD;r) AxC, Ex A,
n) BxH, DxF.

15. Jlano muoxunu A = {a, 6}, B=1{1,2}, C=1{s8}, D ={8, 3},
E={c}, F={0}, G={c}, H=1{7,9}. 3anatu nepejikom mnap
HACTYIHY MHOKHMHY: AX BXCxDxExFxGxH.

16. lTano mHoxkunu A = {a, 6,6}, B = {1,2,3}, C = {8}, D = {1, 3},
E={a}, F=1{1,0,4}, G=1{c}, H=1{0}. 3agatu nepeiikom Imap
HACTYITHI MHOKHHH: a) (Ax B)\(CxD); 0) Ax(F\G)x(HNA)x B,
B) AX(F\EYX(DNG)\NHNA)XxB; 1) (AxB)\(ExF)\(Ax H)).

17. Binomo, mo MHOXKMHU A 1 B € MHOXHHAMM M0ap, WO €
pO3B’3KaMW  HACTYMHUX  PIBHSAHb  BUANOBIAHO:  x+ S5y =15,

17x+2y=06. 3aaatu nepenikoM enemMeHTiB MHOXKUHY C=ANB. Uu €
MHOKMHA C' MAMHOKHHOIO A€KapTOBOro J00YyTKY Ax B?

18. BkakiTh XapakTepUCTUYHY BJACTUBICTb €JIEMEHTIB MHOXKHHHU A,
akmo A2=11axmo I = {(x,y) | (x, y)eN?, xy < 4}.

19. Jlano muoxkunu K ={a, 0,6}, L={1,2}, M= {c}. Ckinbku
NIIMHOKMH Ma€e  MHOKUHA KxILxM? 3anucarn OyjieaH MHOKHHM
KxLxM.

20. Bi1oMo, 1m0 MHOKUHH A 1 B € MHOKMHaMH PO3B’S3K1B HACTYITHUX
pPiBHAHBL BIANMOBIAHO: Xx*—36=0, (6—x)(—x—7)x=0. Y1 HaneKuTh
napa (—6, —7) nexkapToBoMy J100yTKY Ax B?

21. Bigomo, mo wmHOkMHM A, B 1 C € MHOXHHAMHU PO3B’A3KIB
HACTYMHUX PIBHAHBb BIANOBIAHO: (¥ — 1)(x2—9)(x*—16)(1 —x*) x=0,
(6 —x)(—x—T)x=016—x=8. 3agaiite nepeaiKoM €JICMECHTIB MHOXKUHY
CxAxB.

22. MHO)KMHA A € MHOXXHUHOK PO3B’SI3KIB  piBHSIHHA —— =0,
X

3a/1aiite nepesikoM €JIEMEHTIB MHOYKHHY A .

23. 3ajiaiite nepesikoM €JIeMEHTIB JIONOBHEHHS 10 MHOKUHU AX By
MHOKMHI C, skmo A = {x|xeN,x<1}, B={y|yeN,2<y<3},
C={(x.»|(x»)eN, xp<3}.
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24. BKaxITh XapaKTEPUCTUUHY BJIACTUBICTH €JEMEHTIB JIOMOBHEHHS
110 MHOKHUHU N? y IeKapTOBOMY KBaAPaTi MHOKHUHHU BCIX LIJIUX YKCEIL.

25. Bigomo, 1[0 A=1{(x9)](xy)eN* x +y<5},
B ={(x,y)| (x,y)eN>% xy <3}. 3HaliTH NONOBHEHHS 10 MHOKHHH B y
MHOKHUH1 A. CKUIBKH BChOTO MIJIMHOKHUH Mac JIOTIOBHEHHS 10 MHOYKUHU
By MHO)HH1 A?

26. Bigomo, mo muoxkuna 4 = {(x, y,z) | (x,y,z) € N, x + y + z <4},
B={(x,y.2)| (x,y,z) € N°, xyz <3}. 3HaiiTH JOMOBHEHHS IO MHOXKHHHU
By MHOXMHI A. JleKapTOBUM KBaJparoM SIKHX TPbOX MHOMKHH €
JIOTIOBHEHHS 10 MHOYKUHH B 'y MHOKHHI A7

27. JlaHo: MHOXkMHA A — JE€KapTOBUI KBaJApaT MHOKMHU PO3B’SI3KIB
piBHAHHA 2x—5=1, MHO)KHUHA B — JEKapTOBMi KBAaJpaT MHOKWHH
pO3B’si3KiB piBHAHHSA 3x —5=7, mHO)kuHa C — JCKAPTOBMIA KBajpar
2x-5=1
3x-5=T7"
CJIEMEHTIB MHOXKUHY F'=AUB. B sikoMy BIJIHOLIECHHI TNEpeOyBarOTh
MHOUHH F 1 C?

MHO>KHHH PO3B’sI3KIB  CYKYITHOCTI [ 3agatd  TMepeikoM

28. JlaHo: MHOXKMHA A — JE€KapTOBUI KBaapaT MHOKMHH pPO3B’SI3KIB
piBHsIHHSL 7x—6=1, MHOXKMHA B — jaekapTOBUH KBaJApaT MHOXKWUHH
pPO3B’sI3KIB pIBHAHHA Sx =15, mHOkuHa C — JACKApTOBUM KBajpar
Tx—6=1
Sx=15 ~
CJIEMEHTIB MHOXKUHY F'=AMNB. B aKoMy BIJIHOIICHHI TNEpeOyBarOTh
MHOXUHH F' 1 C?

MHOKMHU  PO3B’SI3KIB  CUCTEMM { 3anaty  MEepEaiKoM

29. JlaHo piBHsiHHSA: 2x — 3y =7, 6y—x—1=10. Po3B’sDKITb CUCTEMY
CKJIAJICHY 3 LIMX PIBHSIHB 1 3aMUIIITh ACKAPTOBUM KBAJAPATOM SIKMX JBOX
MHOKHH € MHOJKMHA PO3B’SI3KIB CUCTEMH.

30. Bigomo, mo Ax Bx(C = {(l, LD, (2 L1, L3), (21 3)}. 3anaru
NePeIiKOM €JI€MEHTIB MHOKUHU A, B 1 C.

31.3agaty mepenikoM €IeMEHTIB MHOKMHW A, B, C 1 D, sKkuio,
Binomo mo Ax BxCxD={1,1,1,a),(2,1,1,a),(1,1,3,a),(2.1,3,a)}.

32. JlekapToBUM KBAApPAaTOM SIKUX TPHOX MHOXKHH € MHOXKHWHA TOYOK
piBHAHHA X* + )" +z° =07
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Ilpakmuune 3anamma 3.

biHapHi BiANOBIAHOCTI I BiAHOWIEHHS

1. Enementt MHOXKMHU A = {2, 3, 4, 9} 1 mHOkuHU B= {12, 17, 19,
10, 21} 3HaxX0AAThCA Y BIANOBIAHOCTI K “4MCIIO a € AUIBHUKOM 4HuCja
b”, ae A, be B. lloGyayiite rpad BianoBigHocTi K. Ilepeumncnite Bci
napyu 4ucell, [Kl 3HaXOoAAThCs Yy BIANMOBIAHOCTI K. BkaxiTe 001acTh
BU3HAYECHHS 1 00J1aCTh 3HAYEHb BIANMOBIIHOCTI K.

2. Bignoma sianosigHocti K. “4uciio x €
KpaTHUM 10 uucina y”, x€ X, ye Y. lloOynyite
rpad BiANOBIAHOCTI K MDK €JIEMEHTAaMH MHOKHH
X 1Y, rpad fKoi 3a1aHuii HA MATIOHKY 3JIIBA.
[lepeuuncniTe BCI Mapu YKMCE, SIKI 3HAXOAATHCS Y
B1ANOBIIHOCTI K. BKaKiTh 001aCTh BU3HAYEHHS 1
00J1aCTh 3HAYEHD BIAMOBIAHOCTI K.

3. Jlano MHOkuHU X ={x|x € Z,-5 <x < 1}, Y =Z (£ — mHO:KHHa
UUIMX Yucen). MK €IeMEHTaMU LMX MHOXUH 3aJaHO BIJMOBIAHICTH
M: “uucno x MeHme uucna y Ha 57, lloOymyite rpad 1 rpadik
BIJIITOB1IHOCTI M.

4. BianoBigHiCTh P MK e€leMeHTaMHM MHOokuH X = {1, 2,3} i
Y=1{4,5,6} 3amana wmuoxuHO mnap {(2:5),(2:6),(3:4).,(3:5)}.
3ajaiiTe BIAMOBIAHICTH: &) NPOTWICKHY JaHii; O) oOepHEHY J1aHiii;
B) MPOTUIIECKHY OOEPHEHIH.

5.HaBectn npukiaad aBOX OyAb-SIKMX  BIAMOBIAHOCTEH  MDK
YUCIOBUMU MHOKMHAMH TakuX, MO0 B OJHOMY MNpUKIaAl 001acTh
BU3HAUYCHHSI BIAMOBIAHOCTI 30iranacs 3 00JIacTiO ii BIANPABICHHS, TOOTO
11100 BIAMOBIAHICTH OyJia BCIOAM BU3HAYEHA, a Y JIPYTOMY NPUKIIA/IL o0
00JIaCTh BH3HAQUCHHS Oyja MNOPaBWIbHOK IMIJAMHOKMHOK  00J1acTi
BI/IMPABJICHHS.

6. BiIMOBIHICTh MDK €JIEMEHTAMU MHOKUH P 1 K 3ajaHa piBHSAHHIM
y=>5x+2. Tlobynyiite  rpapik  wi€i  BIAMNOBIJHOCTI,  SKIIO:
a)P=10,4,2,5},K=Z;0)P=K=N;B)P=K=Z,; nP=K=R

7. Hano muoxkunu X = {x|x € N,—5 < x < 7}, ¥ = N. BianoBigHictb
MDK €IeMEHTaMH MHOKUH X 1 Y 3aiaHa piBHSIHHAM Sx — 2y = 2. 3anaiite
rpad 1 rpagik ui€ei BIANOBIIHOCTI.
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8. BIANOBIAHICTh MIZK €JIeMEHTaMKW MHOKMH P 1 K 3a1aHa pIBHAHHAM
y=x>+3. Tlobyayiire rpadix  wiei  BIANOBIZHOCTI,  AKILO:
a)P={0,3,1,4,2,-1},K=72;0)P=K=17Z, B) P=K=R

9. 3HaiiT 00/1aCTh BHU3HAYEHHA 1 MHOXKMHY 3HA4€Hb JUIA
BIJIMOBIAHOCTI X >3y —5, AKIIO YMCiIa X 1 y — HaTypalibHi 1 0 < x <5,
2<y<l1l.

10. IToOyayBaru Tadbnuio 1 rpad BiANOBIAHOCTI Mi>K MHOKHMHOIK) JIHIB
TWKHS 1 MHO)KMHOK) HaBUYAJIbHUX IMPEAMETIB, sIKI BU BUBYAETE B LIbOMY
cemecTpl. Bunucatu BCl mapu B SIKMX: @) Ha MEPUIOMY MICLI CTOITh
BIBTOPOK; 0) HA APYroMy MICILI CTOiTh MATEMAaTHKA.

11. JlaHo MHOKMHU A = {1IOMapaH4YeBUii, 3eCHUMN, O, HKOBTHUIA},
B = {cHir, aneibCuH, MOJOKO, SITMHKA}. 3a MEBHOK O3HAKOKO 3HAWTH i
300pa3uTH BIAMOBIAHICTh MK LIMMU MHOkMHamu. [ToOyayBaru rpad
00€pHEHO1 BIAMOBIIHOCTI 1 3aaTH i1 IEPETIKOM Map.

12. Jlano mHOxkuHy A ={3, 6, 9, 12}. a) nepeyuciiTe €IEMEHTH
MHOKMHHU AxA. 0) BAIIAITH 3 MHOKUHHA A XA MIAMHOKMHY THX Tap, B
SIKMX TNepIia KOMNOHEHTa Oulblia 3a Apyry. SIke BiJHOLIEHHS 331a€ L
niaMHoxkuHa? TToOyayiite rpad Lboro BIAHOLIEHHS; B) BUIALIITh 3 MHO-
KUHU A XA MAMHOXKHHY Tap, B SKUX MEpIila KOMIIOHEHTA HE MEHIIA 3a
apyry. SIke BiAHOMIEHH 3aa€ 1 niaMHokuHa? [loOynyiite rpad.

13. BignomeHnns P 3anaHo Ha MHOKUHI X = {a, b, ¢, d, e}. MHOXUHa
nap, siki 3HaXoJsThCsl y BiIHOWEHH] P, € {(a; a), (a; b), (a; c¢), (b; a),
(d; e), (e c), (c; c)}. [loOynyiite rpad BimHOmEHHS P. BKaiTh 0071aCTh
BU3HAYEHHS 1 001aCTh 3HAYEHb BIJAHOLICHHS P.

14. MHokMHa map €1€MEHTIB 3 MHOKMHU A= 1{3,4,5}, sKi
3HaxoAThes y BigHoweHHl H, € {(5,95), (3, 5), (3, 3), (4, 5), 4, 4),
(3,4)}. BuscHITb, fIKi 13 HACTYNHUX BMCIOBJICHb ICTMHHI: a) H —
BIIHOIICHHST “MeHIue™; 0) H — BigHOWIEHHs1 “He Oinbme”; B) H —
BIJIHOIIEHHS ““HE MEHIIE ; ) /{ — BIZIHOWIEHHS “MEHILE ad0 JOPIBHIOE .

15. Ha mHOxuHI X BiiHOWIEHHS 7' 3a/1aHO TPU J0MOMO31 HEPIBHOCTI
y < 2x. [ToOynyiite rpadix BigHOMEHHS 7, AKIIO:

a) X={-2,-1:0;1:2:3; 4}

0) X={x|xeR, -2<x<4}

B) X=R.



77
16. BigHOImEHHST MDK €J1€MEHTaMM MHOKWHM P 3a1aHe piBHSHHAM
y =x2. TloOyayiite rpadp i rpadik LLOr0 BiJHOIICHHS, SKLIO:
a)P=1{1,4,2,9,3,-1,-2,-3,0}:0)P=N;B)P=7Z; 1) P=R.

17.Bigomo, mo X={x|xe Z,-5<x<7}. BigHomeHHi MK
eJeMEHTaMH MHOXHHH X  3amaHe piBHsHHAM 4x? — 2y = 2. 3anaiite
rpad 1 rpadik IbOro BiAHOIIECHHS.

18. IToOyayBaru rpadikyd BiAHOWIEHb 3a4aHUX Ha MHOXMWHI R;
a)2x=2y;0)x=y+6;B)y=x+2;1)3x <3y; 1) x>y—4;¢e) xy=-2.

19. 3apaiite BIAHOIMIECHHS MPOTHUIICIKHE 1 OOEPHEHE JAHOMY: “YHCJIO X
MEHIIE Yncia y B 3 pazu”, 1e (x,y) € N2

20. MHOkMHA nmap 3a4aHa 3a CBOIMHA XapaKTEPUCTUYHHMMM BJIACTH-
BocTaMH {(x, ¥)|(x,y) € R%, y < x + 1} 3anac Bianomenns P. [ToOyayiite
rpad i rpadik LbOro BiAHOIICHHS.

21. Ilepeumncnith €JEMEHTH
o0jacTi BW3HAYEHHsT 1 o00JacTi
3HAYEHb BIJIMOBIIHOCTI MK

eJeMeHTaMu MHOKMH K 1 L, rpad
KOl 3aJaHuil HAa MAJIIOHKY crpasa.
[lepeuucniTe BCl mapu €JIEMEHTIB,
0 3HAXOIAThCA B JaHI  BIANO-
BIIHOCTI. [ToOyayiite rpadik BiAmOBiAHOCTI.

22. [lepeuncnith €JIEMEHTH
00JIacT1 BU3HAUEHHs 1 00JIacTi
3HAYEHb BIAMNOBIJHOCTI MDK
eJIeMeHTaMd MHOKUH K 1 L,
rpag gakoi  3amaHuii  Ha
MaJOHKY 3J11Ba. llepeuuciniTh
BCl €JIEMEHTH, 10 3HaXo-
JATHCS B JIaH1i BIANOBIIHOCTI.
BkaiTe MiaAMHOKMHOIO JeKa-
PTOBOTO JIOOYTKY SIKMX YOTHPHOX MHOXKHMH € JJaHa BIANOBIIHICTH?

23. [[iaMHOXKUHOIO TIPAMOro AOOYTKY MHOKMHH JIMCHUX YHCEN €
. 2 2 o .
BiAHOWEHHsE  {(x,y)| x"+y~ =4}. TloOyayiite rpadik  w1bOro
BiJIHOLLIEHHS B MPSAIMOKYTH1id CUCTEM1 KOOPIUHAT.
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Ipakmuune 3anamma 4.

BaacTtuBocTi OiHApHMX BiAHOLIEHb.
YnopsiAKOBaHI MHOKMHHU

1. Ha pucyHkax 3HH3Y 300pakeHO Ipau pi3HHX BIJHOIICHB, SIKi
3aj1aHl Ha MHOxUHI D= {a, 6, 6 2, 0}. Bkaxite cepen HUX rpadmu:
TPAH3UTUBHOTO  BIJHOMICHHS;  AHTUCUMETPUYHOTO  BiJHOIIEHHS;
pPEPIEKCUBHOTO BIJTHOIICHHSI, BIJTHOLIEHHSI €KBIBAJICHTHOCTI,
BIJIHOIICHHSI MTOPSIKY.

(a

Y, N
o O(.g @@Qf@ (o 2

Puc. a) Puc. 0) Puc. B)

@

2.Ha muowunt X=1{3, 5, 11, 9, 7} 3anaHo BIAHOLIEHHS X > .
[ToGynyBaru rpad i rpadik uporo BiaHouieHHsi. [Tokaszaru, wmo wue
BIJITHOILIEHHS € BIJIHOIMIECHHSM CTPOTrOro MmopsaKy.

3. Iloka3zary, M0 BIZHOIICHHS PIBHOCTI 3a BIKOM (B poKax) Ha Oyb-
AKIA CKIHYECHHIH MNIJMHOKMHI MHOKMHM CTYJEHTIB [Ipukapnarcbkoro
HaALIOHAJILHOTO YHIBepcuTeTY iMeHl Bacuns CredaHuka € BiAHOLLIECHHSI
€KBIBJIEHTHOCTI. UM € 11¢ BIIHOLIEHHSI BIJHOLIEHHAM €KBIBAJIEHTHOCTI
Ha Ha Oy1b-sK1i CKIHYEHHI MHOYKUHI JIHOAei#?

4. JIoBeCTH, 1110 MHOKMHA BCIX LIIMX Yyrcen N NiHIHHO ynopsaKkoBaHa
BIIHOIICHHSIM “X > V7.

5. Hakpecautu rpad i1 rpadik BiAHOWEHHs “MeHIIe ad0 JOPIBHIOE” HA
MHOHHI {1, 2, 3,4, 5, 6}. SIkoro nopsiJiky € ue BigHomeHHs1? Yomy?

6. B ciM'i m’are aiteid 1 BCIXJIONYMKWA. YW € BIOHOWIEHHA “OyTH
OpatoM’ Ha MHOXKMHI1 AITEH LI€T CIM'T BIIHOIIEHHSAM €KBiBaJIEHTHOCT1?

7. Jano muoxkuny X = {11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22}.
Haxpecnuru rpad BiAHOWEHHS “Matu OJHY 1 Ty camy OCTaudy Mpu
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JNUIEHHT 3 ocTtauerd Ha 57 Ha MHOxMHI X. UM € ue BIJHOIIEHHS
BIJTHOLLIEHHSIM E€KBIBAJIEHTHOCTI? 3HAUTU PO30OMTTS MHOKHHM 34 LUM
BIJTHOLIICHHAM.

8. [loOynyBatu rpad BigHomEeHHA x=2y—1 MDK €JIE€MEHTaMu
mMHOkuHu {14, 15,16, 17,18,6,7, 8,9, 10}.

9. IloOynyBatu rpadgu BiAHOLIEHb “OyTH cecTporo”, “OyTH Opatom”
Ha MHOXKHWHI 4JieHIB Bamoi cimM’i. BU3HAUUTH BIACTUBOCTI LIMX
B1JIHOIIICHb.

10. Po36utu BCi HatypansHi yncia Big 189 no 300 Ha kitacu Tak, moo
JI0 OJIHOTO KJIacy BBIMIILIM YMCIIA, AKI MAIOTh OJHY 1 Ty caMy OCTauy Ipu
auteHdl Ha S57. Ckulbkd Jictaiv KiaciB? 3a SIKUM  BIJIHOIICHHSAM
€KBIBAJICHTHOCTI 3p00JIEHO 1€ pO30UTTH?

11. Jlano MHOXKMHH: X — MHOXKHHA OYKB JIATUHCHKOIO aiasiTy,
A={a,b,c,d,e, f}, B={c, f}, C=labd}y, D={d k,[,mn},
E={k,l,m,n}. PO3risHbTE BIJHOWICHHS “OYyTU IMIJIMHOKUHOK  Ha
MHOXUHI L ={X, A B,C,D,E}. TlokaxiTh, 10 JaHE BIJHOIICHHS €
BITHOLIEHHSM HECTPOroro nopsaaky. [lepesipTe un BOHO NiHIKHHE.

12. Cepen 39 nnaBuiB — 27 naunum 6pacom, a 12 — noBinbHO. CKINbKM
IUIaBLIB MOIJIM TJTUCTH OpacoM He MOBibHO?

13. Ha ropi nocepea mnNoOJISHKU POCIW XBOKHI 1 JIMCTSIHI JIepeBa.
XBOWHUX HE BEJMKUX CEpeJ]l HUX HEe OyJ0. BChoro MUCTAHMX Tam OyIio
5. Benukux nepeB tam Oyno 15. CKIJIbKM BEJMKHUX JIMCTIHUX JIEPEB
POCJIO Ha MOJISAHI, SKIIO BChOro acpen OyJio 187

14. 3 45 yuHiB Knacy 23 oTpuMaliv MiIpyYHUK 3 MaTteMaruku, 33 — 3
YKpAiHCBKOT MOBH, a 22 — oOujBa MiApy4HUKH. CKIJIbKH YYHIB KJacy
MOKH 110 HE OTPUMAJIK HI TOTO, HI TOTO MiJAPyUYHUKA?

15. 3 gmuka noBuOUpand BCl TpuOU, KpiM MNPUTHUBIIM, MOKPHX 1
nojamaHux. B HboMy 3anuinunocs 24 nonamanux, 18 mokpux 1 36
MPUTHUBIIUX. MOKpHUX TojJaMaHux OyJio 2, MOKpHUX NMPUTHUBIIK — 9, a
NpurHuBIy nojiaMaHux — 18. Oaun rpud OyB nojlaMaHWi, MOKpHUH 1
npurHuBiuid. Ckuibku rpubiB 0ysio B KOKMKY? CKiIbKA OYyJI0 MOKPHUX
ULJTMX MPUTHUBIIM TPUOIB?
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16. CkinbkoMma cnocob0amu mMokHa BUOpATH TOJIOCHUIH 3BYK 13 CJIOBA
“mMaremarvka’?

17. Ckinbkoma crioco0amu MOKYTb OYTH BUCTABJICHI OLIIHKH BICBMOM
CTYACHTaM, fIKi 3[1ald €K3aMEHH, SIKIIO B1AOMO, INO JIMIIE JBA 3 HUX
OTPUMAJIH I ATIPKH, 1 JIUIIE JIBA 3 HUX OTPUMAJIA HE3QJ0BIIbHI OLIHKK?

18. CkinbkoMa crnocobaMu MOXKHA YTBOPUTH TPYMy 3 TPhOX COJIAATIB 1
0JIHOTO o(iLepa, KO € ABAALSTH COJIAATIB 1 N'sATh oQiLepiB?

19. Ckinpkoma crnocodamy MOKHA CKJIAaCTHA Hapsi 3 OJHOTO CepsKaHTa
1 3 coimar, SIKIO y BIHCBKOBOMY ITIJAPO3JAUI BChOTO 7 cepikaHTiB 1 80
cosiiar?

20. CkiapKoMa crioco0aMu MOkHA po3caauTH 19 yuHiB Ha 80 micip?

21. CkimpkoMa croco0aMu MOXKHA PO3MOJAUIMTH MPEMII 10 YOTHPH
KHIDKKH JUTS TIPEMIIOBAHHA TPhOX V4YHIB, SKIIO Kynmuiav 12 pi3HuX
KHUKOK?

22. CkinbkoMa crnocodamu MOKHa BUOpaTu m'sitb 0¢10 Ha N'ATh Moca
3 BOCBMHW KaHWIATIB HA 1l rmocaau?

23. CkibkoMa croco0aMM 3 BOCBMH PI3HMX KBITOK MOKHA CKJIACTH
OyKeT Tak, o0 BiH MICTUB HEMAPHY iX KUIbKICTb 1 HE MEHILE TPhOX?

24, CKiIbKA TpULMPPOBUX YMCEN, KPATHHUX S5, MOXKHA 300pa3suTH
uudpamu 0, 3, 5, 7, 9?

25. CKilbKHA TPU3HAUHMX YKCET MOKHA YTBOPMTH 3 MHOKMHM LD
12,4, 5, 6, 84?7 CKIIbKU JBO3HAYHUX ? YOTHPU3HAYHUX ?

26. CKUJIbKKM PI3HMX [UIOIIMH MOKHA TPOBECTH YEPE3 # TOUYOK Y
MPOCTOPI, AKIIO HisIKI YOTUPH TOUKHK HE JEKATh B OJHIA TIOMMHI?

27. CKi1bKH OTPIOHO PI3HKUX MPEAMETIB, 100 MOKHA OYJIO YTBOPUTH
110 po3MilieHsp 1o ABa NpeAMETH B KOKHOMY ?

28. CKUIbKM HEMapHUX YOTUPULIM(PPOBUX UYMCEN MOKHA YTBOPUTH 3
uugp: 4, 2, 5, 6, 8, Akio0 koxkHa Ludpa Moxke OyTH BUKOPUCTAHA TIIbKU
OJIUH pa3 y KOXKHOMY 4YHCIi?

29. CKUIbKM  ICHY€ 1H'€KTUBHHMX  BiJOOpaKeHb  TPHUEJIIEMEHTHOI
MHOYKUHHU B HOTHPUEIIEMEHTHY ?
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Ipakmuune 3anamma 5.

BucJsioBiieHHS.
AnreOpa Buc/0oBJeHb. Tabauui iCTHHHOCTI

1. BBakatuMemM0 1CTUHHUMH TMPOCTI BHUCIOBIEHHA: A —“CpOrojsi
nepuii IEHb HOBOIO HABYAJIBHOIO poKy ; B —“B ycix aiteil rapuuii
HacTpiii”; C' — “B mkomi Oararo kBiTiB”. [loOyayBaTu 3amepeuycHHs
KO>KHOTO 3 HUX 1 MOJIB1iiHI 3anepeyeHHs Ta 3p0OUTU BUCHOBOK MpO iX
ictuHHICTh. CPOpMYJIHOBATH CKJIQJIEH1 BUCIIOBJICHHSI, 110 BIJANOBIAAIOTh
Bupasam Av B, AvC, BvC, ANB, AAB, AvBAC, ANBvC, Av BAC i
3p0OOMTH BUCHOBOK MPO iX 1CTUHHICT.

2. [pupymaru Oyap-siki Tpu BucioBiaeHHs A.B 1 C. ChopmymoBaru
CKJIQ[ICHI BUCJIOBJICHHS, IO BIANOBIAAOTH Bupazam Av B, AvC, BvC,

AAB, AAB, AVBAC, ANBVC, Av BAC 1 3p0OMTH BUCHOBOK TIPO 1X
ICTUHHICTb.

3. Uu MO’KHA BU3HAYMTH 3HAYEHHS ICTUHHOCT] BHUCJIOBJICHHS A AKIIO.
a) A/\B (19 77 6) A/\B _66 b B CC 2. B) AVB CC 2. F) A\/B CC 29

4. Yn moKHA BU3HAYMTH 3HAYEHHS 1CTUHHOCTI BHUCJIOBICHHS AV B,
AKIIO: a) A — icTUHHE, 0) B — iCTUHHE, B) A — XUOHE, I) B — XuOHe?

5. Bigomo, mo 4 — «1l», B—«1», C —«0», D — «0». 3HaiiaITh 3Have-
HHS ICTHHHOCTI BUCTOBIEHD: a) A a60C ;6) A i B; B) D abo B, 1) DiA

1) Cid;x)AiBaboC;3)CiDaboA;e) B abo D, )CidiD.

6. 3anucaTy 1HaKIE CKIaJAECH1 BUCIOBIEHHS 1 3pOOMTH BUCHOBOK MpO
ix icrummicte: a) 5=3; 6) (x—1)=0; B) 4-5>-1; 1) (-4)*<0;
-3<-5<2.

7. PO3B’sKITh JIOTUHY 3aJlauy: YOTUPU CTyAeHTKU neadaky — Ons,
Hina, Ciiiana, Ajuia 3aiiHA/M y 3MaraHHi nepuii 4otupu Micus. Ha
3aMUTaHHS, XTO K€ MICUE NOCIB, OYJ0 JaHO TPH pi3Hi BiANoBiai: “Ons —
nepiwe, a Hina — ﬂpyre” “Ons — apyre, a Ayuia — tpere”, “CsiTiaHa —
apyre, a Anna — Tpete”. SIke Micle mocia Ko)KHa CTYACHTKA, KO Y
KOYKHII BUIMOBI/ OJIHA YaCTHHA MMPaBUIIbHA, a Jipyra XubHa?

8. [lepen wemnionarom 3 (gytOOJYy TpO€ YUHIB 3acnepeyanucs, sKe
MicUE 3aiiMe KOXKHa 3 YOTUPbOX KOMaH 1. BUCIIOBJIEHO TaKi POTHO3MU:
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Cepriii; “Jlunamo” — nepine, a “Cnaprak” — apyre”,

Mukona: “Topneno” — apyre, a “JIOKOMOTUB” — YETBEPTE,

[TaBno: “Cnaprak” — nepuie, a “JIOKOMOTUB” — TpeTe.

BusiBUJIOCh, 1110 B KOXKHOMY BMMAAKy BHUCJIOBJICHI OJlHa 4YacTHUHA
ICTUHHA, a JApyra — XxuOHa. fIke Micue mocijla KO>KHa KOMaHAa, KOJIM
YKOJIH1 JIB1 KOMAH/IM HE MOCLIM T€ caMe MICLE 1 BC1 YOTHUPH Micus 0yJio
PO3MOALICHO MIDK LIMMH KOMaH1aMK?

9. BKaxiTh MOPAIOK BUKOHAHHSI ONECPaLLiii Ha/l BUCJIOBJICHHSIMH:
a) AN(BvC), 0)AANBvC;B)AVBACVD,; T)AAB, n)Av B

10. 3a 1onomMororo TabHIIl ICTHHHOCTI JOBECTH PIBHOCTI:
a) (Av B)A (AvB)=AABvANB;6) ANAVBABvVC=BvC;
B) (AVB)/\(AVB): (A/\A)v B.

11. O0YMCIUTH 3HAYEHHS ICTUHHOCTI TakKMX (POPMYIJI:
a) F = AAEVCV(ZAE)/\E mpu A ="1",B="x",C="1"7
6)F= AABVCADVBADmpuA=0,B=1,C=1, D=0,

12. BBaxatumMemMo ICTUHHHUMM BHCJIOBICHHA ‘“Skimo i1ae gom (A),
KBiTKa 3aKkpuBae IEIOCTKUA (B)”. IloOyayBath BHCIOBJICHHS, IO

BIANMOBI1alOT (popmynam: A =B, A= B, A= B, A=B, A< B;
A v B. [1lo MOkHa CKa3aTh MPO ICTUHHICTh KOMKHOTO 3 HUX, BUXOJSUH 3
O3HAYEHHS IMIUTIKALIT 1 eKBIBAJICHLIT?

13. 3aHymepyBaTu NOC/II0BHICT BUKOHAHHS Onepattiii y popmyii:
Av(C=AAB)<=(AvBAC = AAB)AA.

14. Cknact TaOIULIIO ICTUHHOCTI 711 (POPMYJI:
a) (Av B)AC:6) ANBv AAB;B) (AVB)A(AV O).

15. 3agaHo BHUCIOBJIEHHS: p — “m 1 n — HEB1J €MHI LIUN 4yMcia”, ¢ —
CCm _|_ n — m n93, r_ ccm — 055, S— Cﬁn — O:'ﬂ, t— CCm — 277, u _ ccn — 279.
CdopMyroBaTH BUCIOBIEHHS: p=>[g<> (FASV tAU)].

16. 3anucaryu J0riyHOK (HPOPMYJIOKD TBEP/DKEHHS: ~SKIIO LiJIe YnCiio
n JuuThed Ha 30, To BOHO AUTMTHRCA Ha 3 1Ha 10, aTakook HA S 1 HA 6.

17. JlaHO BUCJIOBJICHHS:
a) SIKIIO ChbOroAH1 TeMnepaTtypa Hwkde — 20°C, TO ChOT0JiHI SICHO;
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0) AKIIO S HABYABCS HA MNEPIIOMY KypCl MEAIHCTUTYTY, TO s 3aKIHYMB
CEPEAHIO KO,

B) KO 1 —4 =3, 10 K= 1 € KOpeHeM piBHSAHHS X — 4 = 3;

I) sSIKIIO Y MeHe TeMneparypa 38°, To st XxBopa.

B koxHiii  IMIUNKamii  BHALITE  YMOBY 1 BHCHOBOK.
Cdopmyroiite iMnutikatiii, 00EpHEHI 3a1aHUM.

~ 18.Yu € cepea nanux Qopmyn tasrosorii: A= (B=A4); Av B=C;
AnBe A?

19. Ictunne un xuGHe TBepmKkeHHs: a) AANBAC = Av B=BAC:
0) AABAC:(ZAE:BAE'@AJ; B) ANBAC = AAB=BACv A?

20. 3HaiiTH 3HAYCHHS ICTHHHOCTI BHCIOBNEHB: a)v9 =3 i /9 =-3;
6) 13<5:8) —5<4<4:1r) —11<12<11; 1) —12<11#11;¢) V13 =5.

21. IToOyayBaTu 3anepeyeHHs 10 BUCIOBJEHb 1 BKa3aTH, 110 1CTUHHE
— JlaHe BWCJIOBJICHHS YW HOro 3amepeueHHsi: a)27:7; 0) 9>9;
B) 2+5=7;r)52>61; 1) 2+5<7—-1;¢) 2+(2+5)-2—-17<7-1/2.

22. BiioMo, 10 SIKIIO BHUCJIOBJICHHS B 1CTHUHHE, TO BHUCJIOBJICHHS [
XUOHe. UM MO)KHA HA OCHOBI LIbOTO CTBEPLKYBATH, 11O SAKIO B XHOHE,
10 D 1cTuHHE? HaBeaiTh NpuKiIaji, SIKHi MATBEPKYE Ballly BIANOBIIb.

23. 3aHymepyBaTH MOC/II0BHICTh BUKOHAHHS Onepattiii y Gpopmyii:
(AV(D=>AAB)=AVBAC = ANDAA.

24. Cxnactu Tabauio iICTUHHOCTI i opMy.I:
a)(Av B)yoAvDACsSAvVD,

6) ANBv AAB<(DAC vBYA(A VD).

25. IloOyayBaTtu 3anepeueHHs 10 BUCIOBJICHb 1 BKA3aTH, IO ICTUHHE
— JIaHE BUCJIOBJICHHS Y MOT0 3aNepeUCHHS:

a) Uucno kparHe 3 1 9, sakmo cyma iforo umdp KparHa BiAMOBIIHO
yyciiam 319;

0) SIkmo KOKHMI 3 M0JAHKIB HE KPaTHUI JEIKOMY HaTypaJlbHOMY
yucay, TO cymMa Moke OyTH SIK KpaTHa, Tak 1 HE KparHa LbOMY
HaTypanbHOMY YHCIY.
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Ilpakmuune 3anamma 6.

IIpeaukaTu Ta onepauii HaA HUMHU.
KBanTopu

1. Cepen HWwKYE HABEACHMX 3alMCIB  BHIIJIUTH  BUCJIOBJICHHS,
uMCNIOBI BUpasH, BUpA3sU 3i 3MinHHO, npemukartH: a)(22+43)-2;

6)7z+2y—11;B)x+1:O;r):£x+y;ﬂ)§—%x>0;e)x<y.

2.Ha MHOxkuHI N — HarypaJbHUX 4YMCEJ] 3aJaHui Mnpeadkar
17 4 5, 1,,. 1
h(x): "———=x"==""1npeaukar p(x): "0<x<2=",
(0): "1gg¥ =5 1npemKarpx) 5

a) 3HaliAiTh MHOMKHUHU ICTUHHOCTI T 1 T, BIANOBIIHO MNPEAMKATIB

h(x) 1 p(x); . _ _
0) B sikOoMy BIJIHOILLIEHHI 3HAXOAATHCS MONAPHO BC1 TPU MHOMXKUHU T},
TpiN?

3.Ha wMHOxkuHI N — HarypaJbHUX 4YHCEI 3aJaHO [MPEAUKATH

2% M 1 7 w .

h(x): “2—x"=1" i p(x): <2 1 <x< 5”. 3HAWTU  XAPAKTEPUCTUUHI
MHOKMHH LUX MpeaIUKaTIB.

4. Tlopary npeaukar E(x): “x>—1=0" y purasai au3 OHKLIT JABOX
NPOCTUX MPEAMKATIB 1 3HAWTU HOrO0 MHOYKMHY 1ICTUHHOCTI.

5. [Topatu npeaukar F(x): 3x+1

>07 y BUMISIAL W3 FOHKLIT JIBOX

KOH IOHKLIM €JIEMEHTapHUX TPEJAUKATIB. 3HAMTH MHOKMHY 1CTMHHOCTI
bOTO MPeaAUKaTa.

6. Ha uncnosiit muokuni M= {0, 1, 2, 3, 4, 5, 6} 3anaHuii npeaukar
F(x): “Yucno x € kopeHeM piBHsAHHA x> —3x=07. 3HaliTH MHOKHUHY
ICTHHHOCTI 1[bOTrO MpPEAMKaTa; YTBOPUTH 3alePECuCHHsl 1 BU3HAYUTU
MHOKMHY 1ICTUHHOCTI 3allepeUCHHSI.

7.Ha MHOXUHI reoMeTpuuHux  Qiryp 3ajaHi  MpeJauKaTH;
C(x): “@irypa x — TpUKYTHUK 1 D(x): “dirypa x — MHOTOKYTHHK .
YTBOpITh KOH IOHKIIK 1 JAW3 IOHKIIKO 1LUMX NpPEeAuKariB, 3HAWIITh iX
MHOKHHY 1ICTUHHOCTI 1 1aiiTe rpadiuHy LIHOCTpALIiIo.
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8. Ha MHOKMH1 CTYJIEHTIB rpynu 3aaaHi npeaukatu F(f): “CTtyaeHt ¢
rpae B waxu’ 1 E(f): ”CryuneHt ¢t Bmie nnaBarv”. KopucTyrouuchk
3BUYARHOK0 MOBOIO MpouuTaiTe npeaukaru: a) F(1) AE(1); 0) F(1)v E(¢);

B) F(t)AE(t); 1) F(t)v E(t); n) F(t)A E(t); e) F(H)v E(r).

9. [Ipenukatu F(x), E(x), R(x) 3amaHi Ha JEAKiH MHOXUHI M.
BinoMo, mo nepepiz MHOKMH iICTUHHOCTI npeaukariB F(x), E(x), R(x)
JOPIBHIOE TIOPOXKHIM MHOXKHHI. 300pa3uTH TIpH  JAOIMOMO31 Jiarpam
Eiinepa-BenHa  MHOMKWHM  ICTUHHOCTI ~ HACTYMHMX  TPEAUKATIB:

a) F(x) AE(x)AR(x); 0) F(x)v E(x)vR(x); B) F(x)A E(x) A R(x);
r) F(x)v E(x)vR(x); 1) F(x)AE(x)AR(x); e)Fx)v E(x)v R(x);
€) Fx)v E(x) VR(x); k) F(x) A E(x) AR(X); 3) F(x)A E(x)A R(x);
K) F(x)v E(x)A R(x).

10. Ha mHOXUHI M — HaTypallbHUX JABO3HAYHUX YHCE] 3ajaHi
npeaukatv:  F(m): "m > 877, E(m). “m <907, R(m):“m> 907,
3HAAITh MHOKHMHY ICTHHHOCTI TakKMX IMIUTIKaWii: a) F(m) = E(m);
0) E(m) = R(m); B) R(m) = F(m).

11. llpenukatu  F(m), E(m) 3anani Ha JA€AKId MHOXKUHI M.
BigHomeHHs MDK iXHIMM XapaKTepUCTHYHUMHU MHOKUHAMM, BiJMOBIIHO
My 1 Mg, nokazaHo Ha pUCYHKY HMK4YE. BKakKiTh cepel LUMX YOTUPHOX
PUCYHKIB Ti, /Ul SIKMX ICTMHHI BHUCJIOBJICHHS: a) npeaukar E(m) cuiaye
13 npeaukara F(m), 0) npeaukar F(m) ciniaye 13 npeadkara E(m); B)
npeaukar F(m) He chniaye 13 npeaukara E(m) 1 npeavkar E(m) He cliaye
13 npeaukara £(m).

M M

I ({®)der

12. Ha wmuoxuni M= {-3,-2,-1,1,2, 3,4} 3anaHi npeaukaTu
F(m): "uucno m xparue 37 1 E(m): "m—1 < 0”. Bu3HauTe MHOXKHUHY
iCTMHHOCTI NpeMKaTiB: a) F(m)=>E(m); 6) F(m)=> E(m).

13. Hexaii npeaukaru A(x): “x+4 <07, p(x): “3x + 2 > (0" BU3HAUCHI
Ha MHOkWHI R. 3HaliTi XapakTepuCTUYHI MHOMXHHU JUIsl MPESAUKATIB

h(x)v p(x), h(x)~ p(x), A(x). p(x). h(x)= p(x).
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14. 3anucaru XapaKTEPUCTUUHY MHOXUHY MpEeMKaTIB
hix,y): “x+y=87, p(x,y). “x+y<8”, BU3HAUEHUX Ha MHOKHUHI
M=1{1,2,3,4,5,6,7, 8}.

15. 3anuimiTe  ICTUHHI ~ 3HAYEHHS 1  3anepeyeHHs  MOJAAHUX
BUCJIOBJICHD, 3alIMCABIIHM iX MONEPEAHLO B CUMBOJIIUHIi (popMi:

a) ICHYIOTh TaKi Yuclia, Kl He AUIAThCA caMi Ha ceoe;

0) ICHY€ LIJI€ YMCIIO, HA SIKE HE AUIMTHCS KOJHE LIJIE YHUCIO;

B) ICHY€ LIJIE YUCJI0, HA SIKE HE JLTATHCS YKOAHE THILE YKUCIIO;

') ICHy€ HaliMEHIIE LJIe YKCII0, SIKE HALIb JUIMTHCS Ha JBa 3aJ1aHi
LILT1 YHCJIA.

16. [IpounTaiite Takuii CHMBOJIIYHHUIA 3aITUC:
a) (Vx) [(xeZ)= (x> 0)v(x <0)v(x =0)];
0) (3%) [(xe R)AG* =2)]; B) (VX) (V) [x20)A(y#0)= (xy=0)].

17. 3aCTOCOBYIOUM  CUMBOJIIKY ~ JIOTIKA  MPEAMKaTIB, 3arnudcaru
O3HAUCHHs: a) 00 €JHAHHS JABOX MHOXKUH A 1 B; 0) nepepidy ABOX
MHOUH A 1 B; B) pI3HULI ABOX MHOXHH A4 1 B; 1) 1eKkapToBOro 100yTKy
JIBOX MHOKUH A 1 B.

18. 3anucaru CUMBOJIIKOK JIOTIKH MPEANKATIB PEUCHHS:
a) ICHY€ TaKe HEMapHE YMUCII0, sike Oy /1€ B3aEMHO MPOCTUM 3 YUCIIOM 15;
0) SKmo OyIb-SKE YUCI0 AUIMTHCA HA MapHE YHCJIO, TO BOHO TaKOXK
OyJie mapHuM;
B) JUIsl Oy Ib-SIKMX JIBOX YHCEJI ICHYE TPETE YHUCIIO, IKE € iXHBOK CYMOIO;
r) BC1 Ti, XTO JIIOOJIATh MAaTEMATUKY — JIHOOJISATh MUCJIMTH, a BCI Ti, XTO HE
JOOJISITh MATEMATHKKU — HE JIOOJISITh MUCJIUTHU.

19. SIke 3 BUCIOBJIEHb HA MHOKWHI JIIMCHUX YKUCE]T ICTUHHE;
(Vx)(x? +1=0); (@Ax)x>+1=0); @2 +1>0); (VX)(x>+1>0);

(V) (x> 20); (Vx)(x”>0); @)(Vx)(x—y=0); (VW) Ex)x—y=0);
(VN NVe)x <y = x+z<y+z)?

20. Ha mHOkMHI N — HaTypalbHUX YHMCEI 3aJaHO MpPeaUKATH
h(m): “2—m=1"1p(m): “m+1=0". YTBOpUTH X0ua O TPH MpPEAUKATH,
KOXKEH 3 SKHUX € JIOTIYHAM HaCIiAKOM KOJKHOTO 3 JIaHHUX JIBOX
npeavkariB aA(m) 1 p(m).
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Ipakmuyne 3anamms 7.

byaosa i Buau Teopem. HeoOxiaHi | A0CTaTHI YMOBH.
Cnoco0u n10BeeHHd TeopeM

1. 3anucatd MoJaHI HIWKYE TEOPEMH Yy BUIJISAAI (OpMYJ JIOTIKH
NpeJMKaTiB, BUJALIATA KOMEHTapli (MOSICHIOKUI YaCTHMKH) YMOBHU 1
HACJIJI0K, 3arnucaTyi COpsKEHI 10 HUX TEOPEMU, BUIALIMTH HEOOXIAHI i
JIOCTaTHI YMOBH:

a) SKIIO JaHWI YOTUPUKYTHUK poMO, TO KMOro jiaroHajil B3aEMHO
NEPNEHANKYJISAPHI;

0) JesiKi IIMCHI YKHCIIa — palloOHAalIbHI;

B) SIKIIO KOXKHE 3 JIBOX YMCEJ JAUIMTHCS HA TPETE YMCIO, TO H cyma ix
JIUTATHCA Ha 1I€ YHUCIIO;

r) AlaroHas pom0a TOYKOK MEPETUHY ILIATHCS HABIILL,

1) JlaroHaji piBHOOIYHOT TpamnelLii piBHi;

€) y pIBHOOCAPEHOMY TPUKYTHHUKY JIBI MEJIIaHU PIBHI;

€) ONYKJIMI MHOTOKYTHUK HE MOYKE MATH OUTBIIE TPHOX TOCTPUX KYTIB;
) SIKIIO 3aMKUC YKUCIIA 3aKIHYYETHCSA HYJIEM, TO LI€ YKCJIO AUIMTHCS Ha 3,
3) SIKIO BIbHMIA YJIeH KBAAPATHYHOTO PIBHAHHA ax” +bx+c =0 (a # 0)
JIOPIBHIOE HYJIKO, TO OJIUH 3 KOPEHIB LIbOrO PIBHSIHHS JIOPIBHIOE HYJIIO;

i) AKIO B TPUKYTHUKY OJIMH KYT TyNui ad0 npsMuii, To asa [Hmi —
rocTpi;

1) y napajnesnorpami Moro JiaroHali B TOYL MEPETUHY AUIATHCS HABIILL

2. JIoBeCTH METO/IOM BiJl CYIIPOTUBHOIO TaKl TBEPPKEHHS:

a) ONYKJIMIi MHOTOKYTHUK HE MOK€ MaTH OUJIbIIE TPHOX MOCTPUX KYTIB;
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a—b . ._a .
0) KO —— — HECKOPOTHHH Api0, TO Ap10 — — TaK0K HECKOPOTHHMIA,
a+b b
B) AKIWIO d 1 b — BIAMIHHI BiJl HyJid BEKTOpPU, TO 3 PIBHOCTI

|51' + b| = |a| + ‘b‘ BMILIMBAE, O d || b ;

r) skmo Qopmyna AAB=>C TotoxkHo ictunna, T0 A=>(B=C) —
TaKOK TOTOMKHO 1CTUHHA;

1) SKIIO B ACAKIM IUIOMUHI « JBl OpsIMl a 1 bIEepHNEHIUKYISAPHI O0
npsiMOi ¢, TO BOHU TapajieiibHI MK COO010;

) ) n—-6 .n-5
¢) HI OpH )KOJHOMY LIVIOMY 7 YaCTKH 3 1 a HE MOXKYTh OyTH O/I-

HOYACHO LUIMMU YUCIIaMU;

€) AKIIO B YOTUPUKYTHUKY CyMa MPOTUJICKHUX KyTiB 10piBHIOE 180°, TO
yepe3 BEPIIMHU IbOT0 YOTUPUKY THUKA MOYKHA MIPOBECTH KOJIO;

’K) CyMa W pI3HMLA palliOHAIBHOTO YKCIa # Ta ippalliOHAIBHOIO YKcaa

g — 1ppaLllOHAJIbHI,
. ¥ ,
3) 100yTOK rg 1 4actka —, r # (0,q # 0, pawloHAIILHOIO 4uKclia » Ta

IppaLlOHAILHOIO ¢ € YUC/ia 1ppalliOHAJIbHI;
i) uKcno 6 — ippamioHanbHe;

i) uncno /2 ++/3 ¢ ippauioHanbHUM.
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ImicT cTp.

2. [TonsatTsa npo MHOXKUHY. EnemenTu MHOkMHU. CriocoOu
3aJaHHs MHOKMH. CKIHYEHH1 1 HECKIHYEHHI MHOKMHHU.
[ToposkHs MHOKMHA. UMCITOBI MHOJKHMHH. ...
3. [TigmHOxkHHA. Yuciio migMHOKUH. BiiacHl 1 HeBiacH1
NIAMHOKMHU. BI1JHOMEHHS MK MHOKMHAMHU: PIBHICTD
MHOKHH, HECTPOTE 1 CTPOTE BKITFOUEHHS. ...
4. YHiBepcanbHa MHOKUHA. [{iarpamu Efinepa-BeHHa..........
Jekyia 2. Onepamii HAl MHOMKHHAMH.uvueeeeessssssssssssssssssssses
1. O0'enqnanns, nepepis i pi3HUALA MHOKHUH. J[OMOBHEHHS. ...
2. BnactuBOoCTI onepaniii Hal MHOKMHAMM...........................
Jexuyia 3. JIeKAPTIB TOOYTOK.ueiecersssassecssssssasccsssssasssssssensasss
L KOPTEIK. ..o
2. JlekapTiB  100yTOK. YHCIO €JIEMEHTIB JIEKApTOBOIO
TIOOYTKY ....ouiieiiieieeeie e ettt e ete e et aae e e e e e e e e eaae s
3. BnacTuBOCTI AEKAPTOBOTO JOOYTKY.....covvieevieirieenieeenes,
Jlekuia 4. BinnoBigHocTi i BiiHomeHHs1. Buau BizoOpa-
’KeHb. PIBHONOTY KHI | 3YHCJICHHI MHOKHHH uueveeeesessrsssesns
1. binapHa BianoBiaHicTh. HaouHi crnocoOM moaaHHS
BiANOBIAHOCTE. Tumm  BignoBigHocTeil.  OOepHEHa
BIITTOBIIIHICTD ... eeeeeee e e e e e e e e e e e e et e e e e e
2. binapue BiaHomeHHs. CrnocoOu 3a1aHHs BiJHOIIEHb.
BigHomeHHs: 00€pHEHE 1 IPOTUJICIKHE JAHOMY......................
3. BinoOpakeHHss MHOXMHHU  “B” 1 “Ha” MHOMHUHY.
PiBHOMOTYKHI MHOKUHM. 3UYMCIEHI MHOKUHM. .....................
Jekyia 5. BnacTuBocTi OiHApHUX BiAHOLICHb. Y NOPs-
KOBaHI MHOKUHH. [IOHATTHA NP0 KOMOIHATOPHKY .ceeeeecenee
1. Bi1acTuBOCTI BITHOWIEHD HA MHOMKHHL. ....ovvneeeeiieeeeeeennnn
2. BingHomeHHs: €KBIBAJIGHTHOCTI. PO30MTTS MHOXKMH Ha

3. BiaHOIIEHHS MOPSJIKY 1 HOTO BIACTUBOCTI. ...........cvveee.
4. YnopsiikoBaHi  MHOKMHM.  JIiHIHHO  BMNOpPSJIKOBaHI
MHOKUHM. [ToBHMIT MopsAIoK. B1acTUBOCTI AUCKPETHOCTI 1
IIUILHOCTI JIIHIHHO YIOPSAIKOBAHUX MHOMHH. ..........ceveeee..
5. TToHATTS PO KOMOIHATOPHI 3Q0AUI. .........c.ecevveenieeneeeenennne..
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Jlexuia 6. BuciioB/ieHHA. AJIre0pa BUC/IOBJICHD.uccosesresens
1. BUCITOBIICHHS . ......ooooiiiiiiiiiiii e
2. JloriuHi onepatiii HaJl BUCIOBICHHAMH. ............c..ccevvveeennn..
3. ®opmyau. Tadauii iCTUHHOCTI. PIBHOCHUIIBHI (DOPMYIIL. ..
4. BnacTuBOCTI 1 3aKOHM Ofepaliiii HaJ BUCIIOBJICHHSMHU.
TotoxkHO 1cTUHHI popmyau. JIOTIUHE CAIAYBAHHA. ...............
JTeKUina 7. TIPCAMKATHuuueeereeeeeessessssnssesesscsssssssnsssssssssssssssssasses
L TIPEIMKATH. ......coooeiiiieeeee e,
2. Onepaiii Haj npeadkatamMyd 1 TadauUs iX MHOMUH
ICTHHHOCTL ...ttt e e eaan e e e e eeens
3. Jloriyee caiyBaHHs 1 pIBHOCHIBHICTh IPEIMKATIB. ..........
Jexuia 8. KBAHTOPH. TEOPEMHU....cccrcrrrececssrsnssccssssnssesssssranens
1. KBantopu. Ilepexoaum MiK KBaHTOpaMM ICHYBAaHHS 1
T 11 11029 2 (410 o DTSR
2. BynoBa TeopeM. BUIHU TEOPEM..........ooveiieiiiiceeicieeeee
3. HeoOX1iH1 1 JOCTATHT YMOBH. .......ccvvveiiiiiieeeiieeeeieeeeennn,
4. JIOBEICHHS TEOPEM. .....unriieeeeeee e e,
3aBaaHHs, AKi MOBUHEH BMITH BHKOHATH CTYJACHT
HA BIAMOBIAHOMY NPAKTUYHOMY 3AHAT Tl eersrreeess
Ipakmuune 3auamms /. MHOXMHH. BIiIHOIIEHHS MK
MHOKMHaMU. Onepatii HaJi MHOKHHAMMU. ...............cccvveeennnn...
lIpaxkmuune 3ansamms 2. Koptex. JlekapTiB 100yTOK...........
lpakxmuune 3anammsa 3.  bBiHapH1  BIANOBIAHOCTI 1
BIUTHOLICHHS . ... eeveeeeeee e e e e e e e ee e e e e e e e e e

[Ipaxmuune 3ansamms 4. BnactuBocTi O1HapHHUX
BITHOIIEHDb. Y OPSIAKOBAHI MHOMKHMHMU. .......ooeeeevrieeeeeannnaennn,
[ Ipakmuune 3anamms 5. BucnosyieHHs. Anrebpa
BUCJIOBJIEHD. TA0JMLI ICTHHHOCT L. ...eveeeeeeeeeee e eee s
llpakmuune 3ansimma 6. llpeaykatd Ta onepauli Hax
HUMH. KBAHTOPH.......ovvvviiiiiiiiiiie e

lpakmuune 3auammsa 7. bygopa 1 BHAX  TEOPEM.
HeoOxiaHi i goctarHi yMoBH. CriocOOM JI0BEICHHSI TEOPEM..
Cnucox pekoOMeHOO0BAHOL IIMEPAMYPU. .. ..........c.coeeeennn...
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