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MHOXHUHH, IX BUAM i c1OCcOOH 3aJaHHS,

BiIHOLIEHHS MiK MHOKHHAMHU

1. ITouarrs npo MHOkUHY. EjneMeHTH MHOMHH. CriocoOW 3aaaHHs
MHOKHH. CKIHYE€HH1 1 HECKIHYEHHI MHOKMHH. [TOpPOKHS MHOKHHA.
YuCIOB1 MHOYKUHM.

2. IlinmaoknHa. Yucno miaMHOKUH. BiacHl 1 HeBJacH1 MAMHOMKHUHU.
BigHomeHHs MK MHOYKMHAMU: PIBHICTH MHOXKHUH, HECTPOTE 1 CTpOre
BKJIFOUCHHSI.

3. YHiBepcanbHa MHOKUHA. Jl1arpamu Eitnepa-Benna.

1. ITonamma mHoMcuHU € ONHUM 3 (PYHIAMEHTAIBHUX HEO3HAYY-
BAHUX MOHATH MareMaTtuku. BoHO OepeThCst 0e3mocepeHbO 3 AOCBIAY 1
HE 3BOJIUTHCS 10 MPOCTIIIUX MOHSTh.

[Ti1 MHOXXMHOK PO3YMIKOTh CYKYIHICTh THX YW I1HIIMX OO'€KTIB,
00'€IHAHMX 3a JICSIKUMM XapakTepHUMU O3HaKaMmu (KJiac, 3ariH, opuraja,
3rpasi, pii, KOJEeKLis, Ha01p TOIIO).

O0'exT Oyab-AKOi NPUPOAM, SKI BXOAATH 10 MHOKUHH, HA3UBAKOTh
ii enemeHTaMu. EleMeHTaMM MHOKMHH MOKYTh OyTH 1 caMi MHOKHUHH.
MHOKHUHU MO3HAYAIOTh BEJIMKUMHU, a iXHI €JIEMEHTH — MAJIUMKU OYKBaMH
naTuHcbkoro andasity. Hanpuknan, 3anuc a € A o3Havae, mo eJIeMEHT

a HAJICKUTh MHOKUHI A; 3anuc a ¢ A, ado a € A, o3Hayac, MO a HE
HAJIC)KUTD A.

MHOKHUHY MOKHA 33J1aTH TAKUMU CITOCOOAMM:;

1. Ilepenixom enemenmis. Hanpuknan, A = {2, 4, 6, 8, 10}. IIpuuomy
MOPSIIOK €JIEMEHTIB Y 3aMKiCy MHOKMHHM 3HAYEHHS HE Mae. BBakaeTncs,
10 BC1 €JIEMEHTH MHOKWUHH Pi3HI.

2. 3a 0onomoecoro xapakmepucmudHux 61acmueocmet, sSKi MatOTh BCl
€JIEMEHTH JAHOI MHOKMHU. Hanpuknan, mo * MHOXKUHY A MOXKHA
3anucati Tak: A = {x|x — mapHi 4YWClia MEepIOro JecATKay, ado

A={xxeN, x<10, xi2}.

€ OJHOCJIEMEHTHI, JIBOCJEMEHTHI MHOKUHHU, MHOKUHU, 110 MICTATH
0ararto e€JIEMEHTIB, 0e3J114 iX.
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MHoOKHMHA, 10 CKJIaAaeThesd 13 OOMEKEHOro 4Yucia €JEMEHTIB,
Ha3UBAETLCA CKiHYeHHoilo. Hanpuknaa, MHOXKWHA OJHOLM(PPOBUX
YUCEJI, MHOKMHA BEpIIMH KBajapara. MHOXKHHA, SKa MICTUTH
HEOOMEKEHY  KUIBKICTh  €JIEMEHTIB, HA3UBAECTHCS  HECKIHYEHHOI0
(4UCIIOBI MHOXKUHU R, Z... ).

MHOkKHHA, sIKa HE MICTUTh >KOJHOTO €JIEMEHTA, HA3UBAETHCA
NOPOJICHLOIO 1 TIO3HAYAETHCA CUMBOJIOM (). Hanpuknan, MHOXKHHA
B={x|xeN,x<0}=0, MHO)KHHA PO3B’SI3KiB piBHsIHHA x° +1=0,
MHOkMHA KapiicoHiB [BaHO-DpaHkiBChbka. MHOKHUHHU, €JIEMEHTAMU SIKUX
€ 4YMClA, HA3UBaKOTh uucaoeumu. OKpeMl HAUBAKIIMBILIL YHUCIIOBI
MHOKMHM MalOTh 3arajlbHONMPUHHATI TMO3HA4eHHS 1 Ha3Bu. Jleski,
HaIpUKJIAIL;

N — MHOKMHA HAaTypaJbHUX YHUCE];

N, — MHOKHHA [IJIUX HEB1J €MHHUX YHCEIT,

/. — MHO>KMHA LIUTUX YHCEIT;

(Q — MHO’KHMHA paliOHAJILHUX YUCENT;

R — MHOXMHA J1HCHUX YKCeN

[a; b] — umcnoBuii Biapi3ok {x | a <x < b}.

2. 3 enemMeHTIB OyJb-1KOT HEMOPOKHBOI MHOKUHUA MOKHA YTBOPUTH
HOBI MHOJKHMHH, $KI € YacTMHAMM I0YaTKOBOI MHOKMHU alo, fK
rOBOpATh, ii miOMHOMcuHamu. Tak, pO3rsal0dd MHOKHUHY YUHIB
IIKOJIM, MOYKHA BUAUISATH Takl ii YaCTMHW. MHOKMHA OKPEMHUX KJaCIB,
MHO>KHHA BIJMIHHHUKIB, MHOKMHA YYaCHMKIB XYJ0KHbOI CaMOislIb-
HOCTI TOo1IO. J[aMo Tenep cTpore 03HAYEHHS MiAMHOKHHHU.

MHOXMHA B Ha3uBa€TbCd HIOMHOMCUHOIO MHOXMHU A, SAKIIO
KOXKHUM €JIEMEHT MHOXKMHU B € €JIEeMEHTOM MHOXKUHU A.

Hexait MHO)kuHa M = {a, b, c}. 3anuiiemMo BCl MIAMHOKHHHU II€q
MHOXKUHM: O, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}.

MoskHa A10BECTH, 110 YMCJIO BCIX MIAMHOXKHUH MHOXKHUHHM, SIKa MICTUTh
n eJeMeHTiB, JopiBHIoc 2" . MHOKUHY BCIX MiAMHOXKHH M M03HAYAIOTH

yepe3 P(M) 1 Ha3uBalOTh OyjeaHoM MHOXKWHU M (Ha 4YecCTh
aHrmicekoro maremaruka JI. byns). Takum unHoMm, skmo M = {a, b, c},

10 P(M) = {09, {a}, {b}. {c}, {a, b}, {a, ¢, {b, c}, M}.
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Ko MHOXKHUHA A € TAMHOXXHUHOK MHOXKMHHU B, TO TOBOPATH, IO
MHO)KMHA A BKJIIOYAETHCS B MHOXKUHY B, a00 mo3HauyarOTh Ha MUChbMI
A < B (4 BkmoyaeTses B B, B MICTUTD A).

[TinMHOXKMHA B MHOKMHU A HA3UBAETHCS GAACHOI NIOMHONCUHOIO
ab0 npasuIbHO0 4YaACHMUHOI0 MHOMXMCUHU A, AKIIO B € HENMOpOKHA
MHOKMHA 1 B 4 3HaliAeThCa X04a O OJUH €JIEMEHT, IKOrO HeMae€ B B.

Tak, BJaCHUMH MIAMHOKMHAMU MHOKUHU M € BCl i1 MIAMHOKHHU,
KpiM @ 1 camMOoi MHOXKWUHUA M, SKI Ha3UBAOTh HEGJNACHUMU
NIOMHOMCUHAMU.

Chnil 4iTKO pO3PI3HATH CMMUCJI 3HAKIB € (HAICKHUTh) 1 C
(Bkmouaetbes). Tak, st MHOXKUHU M = {a, b, c} maemo {a} < M, ane
{a} & M, 60 MmHOXXMHA M HE MICTUTH €JieMeHTa {a} (MHOXXKMHA M He
MICTUTh OJTHOCJIEMEHTHY MHOKHMHY {a}, aje MICTUTh €JIEMEHT a, TOOTO

a e M.

Po3riasgHeMo mie 0/1He 3 BaKIUBUX MOHSTH.

JIB1 MHOXKMHU A 1 B Ha3UBAIOTHCS PiHUMU, TOA1 1 TIJILKU TOI1, KOJIM
KOJKHMI €JIEMEHT MHOKMHHM A € €JEMEHTOM MHOXKHHH B 1 HaBIaku,
To0TO sIKMO0 A < B1B c A.

PiBHICTP MHOXUH A4 1 B 3anucyroTh Tak: A =B. Toai o3HaueHHs
PIBHOCTI ABOX MHOKHMH MO>KHA 3aMKcaTy Tak:

A=B& Ac BiBc A,
JIe CUMBOJI <> O3Hayac “Tojl 1 TUILKH TOJIl .

SIKIO MHOKUHU A 1 B He piBHI, TO NUIIYTh A# B.

[Tpuknanm:

1. dkmo 4 = {x,y,z},B={y,x,z},T0A = B.

2. dkmo A = {12, 15, 18}, B:{x|xe N,10<x<20, x:3},T04 = B.

3.8xkmo A= 4{x,y,z,n}, B=1{y,z, n}, 7o A#B, 00 x€ A, ane x¢B.

JII4  4ITKOrO CUMBOJIBHOTO TO3HAYEHHS BJIACHOI 1 HEBJIACHOI
MNIAMHOKWUHHU, ICHYIOTH JBAa PI3HOBWIM 3Haka <. Tak < — 3HaK
HECTPOIOro BKIKOUEHHS, SIKHi B 3arucli BC A o3Havae, mo B MICTUThCS
B A (B — miaMHOXHUHA A). C — 3HAK CTPOroro BKIIIOUCHHS, SIKHMA
o3Hauae, mo B < A 1 B He 30iraerbes 3 A (B — BlIacHa NiAMHOKUHA A).

BigHOmIEHHS HECTPOTrOro BKIKOUYEHHS Ma€ Taki BJIACTUBOCTI:



1° 4 ¢ A (pegpnexcusnicmo);

2°saxkmo A € BiB < A, 10 A = B (anmucumempuunicms);
3°akmo A < BiB < C, 10 A < C (mpanzumusricmy).
BigHomeHHs piBHOCTI Ma€ Taki BJACTUBOCTI:

1° 4 = A (pegpnexcusnicmo);

2° akmo A = B, T0 B = A (cumempuunicmy);

3°akmo A = Bi1B =C, 10 A = C (mpan3umusHicmy).

Bylib-K1 1B1 MHOKMHU NEpeOyBAIOTH MK COOOI0 B OJHOMY 3 TaKMX
B1JTHOIIICHbB:

1. Buxnouennss — OOWJIBI MHOXXWMHU HE TIOPOXKHI 1 HE MICTSTh
cniibHuX enemeHTiB. Hanpuknan: 4 = {5, 18, n} iM={a, b, c, 7, 19}.

2. llepepizy — 00MABI MHOXKUHU HE MOPOKHI, MICTATh X04a O OJUH
CIUIBHUI €JIEMEHT, a TaKO)K KO’KHA 3 HUX MICTHTH X04ua O OJUH TaKuii
CJIEMEHT, SIKOTO HEMae B IHINIM 3 JBOX pO3rsayBaHux. Hampuknan;
B={51,n}iM={a b,c 1,19,5}.

3. BrirouenHss — KONU OJIHA 3 HUX € BJIACHOIO MIJMHOKHMHOIO 1HIIO].
Hanpuknan: N={a, b,c,7,19}1 C = {7, 19, a}.

4. Pisnocmi — KOJM B KOXKHIM 3 HUX HEMAa€ TAaKOTO €JIEMEHTA, SIKOTO
HEMAac B 1HIIIM.

3. [IpupoaHOIO € JOMOBJICHICTH NP0 TE€, IO PO3IJsIyBaHl B
KOYKHOMY KOHKPETHOMY BMNAJKy MHOKMHHM € MIAMHOKMHAMU ACSIKOi
O1nbII 00'eMHOTI MHOXKUHM, TOOTO TaK 3BAHOI YHIBEPCAIbHOI MHOMCUHIL.
VYHiBepcallbHy MHOKHMHY MMo3HayaroTh U. 1le MOHATTS Mae BiAHOCHUIA
Xapakrep 1 € cTadUIbHUM TUIBKHM JJI MEBHOT CUTyauli B NMEBHMIA 4ac.
Onna W Ta cama MHOKMHA M B OJHHUX BHUIAJKaX MOXE OyTH
MIJIMHOKUHOK OJIHIET YHIBEPCAIBHOI MHOKMHHU, @ B JAPYIMX — 1HIIOI,
a00 K YHIBEPCATbHOK MHOYKHHOIO.

[Tpukiamm:

1) [Ins mMHOKMHM A nDapHUX JOJATHUX YHCE]I YHIBEPCAIbHOIO
MHOKMHOIO MOKe OyTH: MHOKMHA N, MHOKHHHU — 7., Q 1 T. .

2) MHOkWHA NPOCTUX YKUCEJI, MHOKMHA MAPHUX HEBII €MHUX YMCENI,
MHOKMHA HEBII'€MHUX YMCEN, KPAaTHUX S5, MHOKWHU WYJICHIB
apupMETUYHOT Nporpecii 3 nepmuM WICHOM 3 1 pi3HuLeo 12 €
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MAMHOKMHAMHM MHOKHUHHU [IJIMX HEB1a'€eMHUX uncea No, ska B aa-
HOMY BHUIIAJIKY € YHIBEPCATBHOIO JUISl HA3BAHUX MHOKHH.

3) MHOKMHA TPUKYTHUKIB € MIAMHOKWHOK) MHOKHMHM MHOTOKYT-
HUKIB, SIKa PO3TJISIIACTHCA K YHIBEpCAJIbHA, 1 B TOM K€ Yac BOHA
caMa € YHIBEPCAJIbHOK I10 BIJHOIICHHIO JIO PI3HUX BH/IIB
TPUKYTHHKIB.

ToOTO yHIBEpCaJlbHA MHOXKHHA € TMOCTAYAIbHUKOM €JIEMEHTIB IS
Ti€i CYKYIHOCTI MHOKHH, SIK1 B JJAHWIA 4ac PO3IJISAAI0ThCA.

JInst yHAOUHEHHST JCSIKUX MIPKYyBaHb MPO MHOKUHU KOPHUCTYIOThCS
r€OMETPUYHUMM CXEMaMU, sIKi Ha3uBalOThCs Oiacpamamu Eiiepa-
Benna.

Muokuny Ha mgiarpami Eiinepa-BeHHa mno3HauaTuMEMO KpYyrom.
VYHiBepcanbHy MHOKUHY U Ha aiarpami Efinepa-BeHHa nmo3HauaTuMeMo
OpPSIMOKYTHUKOM.  ITiIMHOKMHM  yHiBepcallbHOi ~ MHOuHU U
300paKyBaTUMEMO KpyTraMH, pO3MIIIICHUMHU BCEPEAMHI MPSMOKYTHHKA.

PosrisgHemMo BC1 BUIMAJKK BIAHOIIEHh MIYK ABOMA MHOKUHAMU 4 1 B 1
300pa3uMo i MHOKMHHM 3 JONIOMOTroro KpyriB Einepa-Benna:
1. Buxnrouenus. y B

2. llepepizy: A B
3. Brxnrouenus: 4
@

4. Piernocmi: B
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SIKI110, HAaNPUKJIIAJL, ICHYKOTh MHOXKUHHU A4 1 B, SIKI HE MAlOTh CIIJIbHUX
€JIEMEHTIB, a MHOkHMHA C Mae CIIJIbHI €JIEMEHTH SIK 1 3 MHO)KHHOIO A Tak
1 3 MHOXKHHOIO B, TO 3 monomororo kpyriB Einepa-BeHnHa i MHOKHUHU
MOKHA 300pa3uTy K Ha puc. 1.

A4 C B

Puc.1

Otxe: B pe3yJibTaTi BUBUCHHS JJAHOT TEMU CTYJEHT OBUHEH
3HATHW. TOHATTS MHOXKMHM, ITO3HAQUYEHHS MHOXXUHH, CIOCOOU
3aJaBaHHs 1 3alUCy PI3HUX BHAIB MHOXKMH, O3HQUE€HHs 1 BJIACTUBOCTI
BIJIHOIICHHS NIEPEPI3Y, BIAHOMICHHS BKIOYEHHS 1 BIJIHOLIEHHS PIBHOCTI
MHOKWH, TOHSTTS TJAMHOXWHU, TIOHATTSA BJIACHOI 1 HEBJIACHOI
NIAMHOKHUHU, (POPMYJY KUIBKOCTI MIIMHOXHH OyAb-IKOi CKIHYEHHOT
MHOKHUHU, TTOHATTS YHIBEPCATbHOI MHOYKUHU;

y M 1T . 3alIMCYyBAaTH MHOKUHM TIEPETIKOM €JIEMEHTIB 1 3a JI0MOMO-
rol0 XapaKTEPUCTUYHOI BJIACTUBOCTI, IMO3HA4YaTH YKCIOBI MHOKWHH,
MOKA3yBaTH iX HA YMCIIOBiH NMpsAMIi 1 y BUTJISAI BiIpi3KiB; 300pakaTv Ha
kpyrax Eiinepa-BeHHa MHOXWHU, BIJHOIICHHS TMEPEPI3y, BIAHOIEHHS
BKJIFOYEHHS 1 BITHOIIEHHS PIBHOCTI MK MHOKMHAM U, BUKOPUCTOBYBATH
npu OOUMCIICHHSIX (POPMYITY YMCIIa MIAMHOXKWH CKIHUEHOI 77 — €JIEMEHT-
HOT MHOKUHM.

Opi€eHTOBHI 3aB/IaHHS, 5IKI IOBUHEH BMITH BUKOHATH CTYACHT:

1. HaBeaiTe mpuKIaayM MHOXHWH, IO CKIAAAIOTHCA 3 00 €KTIB HACTY-
MHUX BUJIIB. @) TBapuH; 0) pOCIMH; B) a0CTPAKTHUX IMOHSATH;, T') LIJIUX
YUCEN, 1) TEOMETPUUHUX (PIryp; €) TeOMETPUUHUX BEJIUUYHUH.

2.4 — MHOXXMHA MHOTOKYTHUKIB. UM HQJICKUTh LI MHOMKHHI:
a) BOCbMUKYTHUK; 0) mapanenorpam; B) BIIPI3OK; ') Mapajesenine/;
1) KPYT; €) MBKpYT?
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3. [TozHaunmo uepe3 P MHOKUHY TTPOCTUX YUCEN, Y€Pe3 L — MHOKUHY
NapHUX UIIMX YUCEN. BKaXiTh, KOTPUM 3 IMX MHOKHH HAJIEKATh YHCIIA
7, 11, 12, 18, 115, 271, 321, 612, 318, 233. 3anumiiTh BiANOBIIb 3a
JIOTIOMOTOK0 CUMBOJTY €.

4. Bka3zatu XapakTepUCTUUYHY BJIACTUBICTh KOXKHOI YMCJIOBOi MHO-
YKUHM, 300pakeHO1 Ha rpadiky:

a) LLLLLLLLLLLLLL L2222 L 0) & /
7,2 4,1 81
1) BANSSSSNNNSSNNNNNSSNNN Y r) —— .
2 123456789
1) Z < €) & L0007
-9 -1 3.2
€) )
-2 0 2 -3-2-101 2 3

5. IlepeuucniTh €IEMEHTH HACTYIMHUX MHOXKWH: A — MHOKWHA HEMap-
HUX 4ucen Ha Biapi3ky [1;15]; B — MHOKMHA HaTypalbHUX YMCE,
MeHIux 3a 8; C' — MHOKMHA HaTypalbHUX yMcel, Outbmux 3a 10, ane
MEHIIMX 3a 12; D — MHOKMHA ABOLM(POBUX YUCEN, IO AUIATHCSA Ha 10;
E — MHOXXMHA HaTypaJlbHUX AUIBHUKIB yncaa 18; F - MHOXKHWHA YHCEIL,

- : : 2
0 Mo a0COIOTHIM BEIMYMHI (MOIYJIH0) JOPIBHIOKOTH 3

6. 300pa3iTh HA YUCJIOBIi NpAMiid HACTYITHI MHOYKHUHHU:
a) {x|xeR; -2<x<0};
b) {x|xeZ; -3=<x<3};
¢) {x|xeR;3,2<x<8};
d) {x|xeR; x>4,6};
€) {x|xeN;x35}.

7. I1o3Haute MOBUIbHY TOYKY (1 mMOOYyIyHTE MHOXKHHY TOYOK P,
Takux, mo: a) | OP | =3 cm. 06) | OP | <3 cm. B) | OP | =3 cwm.

8.1llo BM MOXETE CKa3aTu MPO HACTYIHI MHOMWHU. MHOKMHA
napajiesiorpamiB 3 HE PIBHUMHU MPOTHIICKHUMHU CTOPOHAMU, MHOKHHA
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KBaJpariB 0€3 LIEHTpa CUMETPIi; MHOKMHA HATYPAJTbHUX YUCEN, MEHIIINX
3a 1; MHOKMHA LIJIMX ABO3HAYHUX YMCEJI, MCHIIIUX 3a 9.

9. BusicHITB, B IKOMY BIJIHOIIEHHI 3HAXOJUTHCA KOYKHA Napa MHOMXKUH
1 300pa3iTh 11 BIAHOIEHHS NIPU A0NOMO31 KpyriB Efinepa-BeHHa:
a)A ={m, n p}iB=1{k m, n},
0)A={m n py1B=14{n m p},
B)A=1{m, n p}1B={p m n};
r)A=1{m n p}iB=1{k [}.

10. M — muoxkuHa umdp B 3anucy uucna 323233, K — MHOkHHA uudp
B 3anucy uuciaa 3222329. BUACHITH, sIKI 13 HACTYMHUX BHUCJIOBJICHb
npaBWibHI (ICTUHHI, BIpHI):
a) MHOXKHUHA M € TIIMHOXKMHOK MHOXKUHU K,
0) MHOKHUHA K € NAMHOKMHOK MHOKUHU M,
B) MHOXKMHHU K 1 M piBHI,
) MHOXKUHM K 1 M nepeTUHaIOTHCA.

11. PO3B’s1K1Th HACTYITHI PIBHSHHS:

2x-6)9-x)=0; x*3—-x)(@x—-36)=0; 2x224x+54=0.
B sikoMy BIIHOIIEHHI MTepe0yBatOTh MHOKMHHU 1X PO3B’SI3K1B?

12. 3 MHOKWHH LILTUX HEB1 €EMHUX YHCEJT BUIUTAINA TTJIMHOKUHU:

X — MHOKMHA OJHOLM(POBUX YMCEN, ' — MHOMKHWHA CKJIAACHUX YHCEIT,
P — MHOKHMHa HENMApHUX YHCEI.
Hakpecnite miarpamy Efinepa-Benna, mo 300pakae 11 MHOKHUHH.

13. CKkinbKM NIIMHOKMH Ma€e MHOXKUHA A = {a, b, ¢, d}. 3anumiTe BCI
BJIACHI IMMIJMHOKMHU MHOKUHH A. CKUIBKM CEpeJl HMX TphOXEle-
MEHTHHMX MHO>KHUH?

14. ITo6ynyBaru aiarpamy Eiinepa-Benna qyist MHOXUH A, B, C, KO
BijioMO, o Ac B, Bc C. B sikoMy BIJIHOIIEHH] 3HAXOAIThCSI MHOKHUHU
A1C?

15*. JlaHO MHOYKMHHU:

A=1{a, b, ¢, d}, B=1{a b, 4}, C=144, 2, ¢} D={a, b, 3},
E ={1, b}.
3HalTH: q, 8, ¢, d, 3Haroun, mo Bc A, CcA, Dc A, ECB.
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Onepauii Hag MHOKMHAMH
1. O6'enHaHHS MHOYKHH.
2. Tlepepi3 MHOKUH.
3. Pi3HuLs MHOKUH. JIONOBHEHHS.
4. BnacTMBOCTI Onepariiii HaJl MHOYKHHAMHU.

1. O6'conannam (nonaBaHHsIM) MHOXKMH A 1 B Ha3uBaeThCs
MHOYKHWHA, SIKa MICTUTh YC1 Tl 1 TUIBKH Tl €JIEMEHTH, SIKI HAJIC)KaTh Xo4a 0
omHiii 13 MHOKHMH A abdo B. llo3Hauaetrncss AUB. 3a O3HAUCHHSIM:
AUB={x|xeAaboxeB,aboxeAixeB}.

Po3risitHeMo BCi BUIMAJIKK BiIHOIIEHB B SIKUX MOXKYTh MepeOyBaTH Ti
YW 1HIN JABI MHOXKMHHU 1 300pa3uMoO IITPUXOBOK Ha Kpyrax Einepa-
BeHHa 00’ €THaHHSI IMX MHOYKUH:

1. Buxnrouenns.

2. llepepi3y:

4. Pienocmi:

®
3.B - @
— &
®

ITin o0’eaHaHHSIM CKIHYEHOI KUIBKOCTI MHOMWH (OlJbIIE JBOX)
PO3YMITUMEMO PE3YJIBTAT MOCHIOBHOIO 00’ €IHAHHS: JPYroi MHOKMHU
3 MEPIIOKO, TPETHOT 3 00 €IHAHHIAM NEPIIMX JBOX 1 T.JI.

2. Ilepepizom MHOKWH A 1 B Ha3UBAETHCSI MHOKMHA, 110 MICTUTh YCl
Ti 1 TUIBKM TI €JIEMEHTH, SKI HajleKaTh KOMKHIM 13 IUX MHOXKUH
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oaHouyacHo. Ilo3Hauaerbcss: ANB.  Omke, 3a  O3HAYCHHIM
AnB={x|xe A 1 x e B}.

Po3riisiHeMO BC1 BUNIAJKKA BIIHOIIEHD B IKUX MOXYTh NEpeOyBaTH Ti
Yy iHII JIBI MHOKHMHH 1 300pa3uMo IITPUXOBOK Ha Kpyrax Eiinepa-
BenHa nepepi3 HUx MHOMKHUH:

1. Buxmouenua. ANB =0

2. llepepizy:

4. Pignocmi:

3. Brarouenns: ‘

[ToHATTS «mepepi3 MHOKHH» MOKHA TOIMIMPUTH HA OyJb-KY
KUIBKICTh MHOKMH. [lig mepepi3oM CKIHYE€HOi KIJIBKOCTI MHOKHH
(OuIbIIE JBOX) PO3YMITUMEMO pE3yJabTaT IMOCIIJIOBHOIO MEpepi3y:
JAPYroi MHOKWHHU 3 MEPIIOKD, TPETHOT 3 MEPEPIZOM MEPIINX JBOX 1 T.J.

3. Piznuuyero MHOXKUH A 1 B Ha3UBA€THCSI MHOXKUHA, SIKA CKJIAAAETHCS
3 €JIEMEHTIB MHOKUHU A, sIK1 HE HaJIeXKaTh B.

ITo3Hauaerbcst A\ B. 3a o3HaueHHIM A\ B ={x|xe A 1 x & B}.
Onepanifo  3HAXO/UKEHHS  PI3HMLII  JABOX  MHOKHH  HAa3WMBAIOTh
BIIHIMAHHAM MHOKMH. Pi3HuUS yHIBepcaiabHOi MHOUHU U 1 ii Oy/b-
SAKOT MIAMHOKMHU A Ha3UBAETHLCS OOMOGHEHHAM TiJIMHOXKUHU A 10
YHiBepCcaIbHOI MHOKHHH i To3HauaeThess U\ 4 a6o A.

Skimo B c A, TO pI3HULIIO MHOXKHH A 1 B Ha3UBatOTh JOMOBHECHHSIM

N1AMHOKUHU B 10 MHOYKUHU 4 1 TO3Ha4atoTh B, , T00T0 A\ B = B, .
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Po3rasiHeMO BC1 BUNIQAKH BIJIHOWIEHD B SIKUX MOXYTh NepeOyBaTH Ti
Yy iHII JIBI MHOKHMHH 1 300pa3viMO IITPUXOBOK Ha Kpyrax Eiinepa-
BeHHa pi3HULIO IUX MHOKUH:

1. Buxntouenusa: A\ B = A

2. llepepi3y:

3. Brmouennsi: AN\B=B,, B\4 =0

4. Pisnocmi: A\B=0OQ,B\4 =0

SIKI1I0 HaJ MHOXKMHAMM MPOBOJATH onepalii 00 €IHaHHs, Nepepi3y 1
pi3HMULI 1 B BUpa3l BIACYTHI Jy>KKH, TO CHOYATKy BUKOHYIOThH OIepari
nepepizy, a NoTiM, MO MOPSAKY CIiAyBaHHs, 00’ €THAHHS 1 PI3HULIO.

SIKI110, HANPUKJIIAJL, ICHYKOTh MHOXKUHM A 1 B, K1 HE MAlOTh CILJIBHUX
€JIEMEHTIB, a MHOKHMHA C Ma€ CIJIBbHI €JIEMEHTH SK 1 3 MHOKHHOIO A Tak
1 3 MHOKHHOIO B, TO 3 a0momMorow kpyriB Eflinepa-BeHHa MHOXHHa
AU BNC 1e 3amTpuxoBaHa 00JIaCTh HE SIK HAa pHC. 2a (HA LUbOMY
PUCYHKY 300paskeHO MHOXKHUHY (AW B) N ('), a sik Ha puc.20.

A C B A C B

Puc.2a Puc.26
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4. BnactuBocCTI onepailiii HaJL MHOKMHAMMU:

1°,
2"

3"

8.
9.

10°.
11°.
12°,
13°.
14°.

A= A — 3aK0H MOBIHOTO 3AMEPEUCHHS;

AUB = BuA — nepectaBHa (KOMYTaruBHA) BJIACTUBICTH OTE-
pauii 00’ € THaHHS;

ANB = BNnA — nepecrtaBHa (KOMYTaruBHA) BJIACTUBICTH OIE-
pauii nepepizy;

(AuB)LWC =AU(BuwC(C) — cnoyy4yHa (acouiaTiBHa) BJIacTH-
BICTh onepalli 00’ € JHaHHS

(ANB)YNC =AN(BNC) — crioyiyyHa (acouiariBHa) BJIacTH-
BICTh OMepallii nepepizy;

AN(BUC)=(ANB)u(ANC) — po3noaiibHa (AUCTpUOY-
THUBHA) BJIACTUBICTH ONEpALli Mepepi3y BIAHOCHO 00 €THAHHS;
AU(BNC)=(AuB)N(AuwC) — po3noaiibHa (AUCTpUOY-
TUBHA) BJIACTUBICTH onepalli 00’ € JHaHHs BIIHOCHO MEpepi3y;
(AU B)= A B — I-nii 3akoH ne-Mopraua;

(AN B) = AU B — l1-uit 3akon ae-Mopranua;

AUZ:U;
AuO= A4,
AuA=A4;
AN =0Q;
ANmA=A4.

BcCi BIacTUBOCTI 1 3aKOHM JIETKO JOBOJATHCS 3 JOMOMOrOK KpYTiB
Eiiniepa-BenHHa.

OT:ke: B pe3ybTaTi BUBYECHHS JAaHOT TEMHU CTYJICHT OBUHEH

3 H aT U: O3HAYECHHS Mepepizy, 00’ €THAHHS 1 PI3HMILL IBOX MHOKHH,
MOHATTS JIONOBHEHHS /0 IIJAMHOMKMHM, iX CHMBOJIIYHI ITO3HAUEHHS;
BJIACTUBOCTI 1 3aKOHHW Omepaiiii HaJl MHOKUHAMM; TTOPSAAOK BUKOHAHHS
onepariii Haja MHOKUHAMMU,

yM1 TH: BUKOHYBaTy OMepalii HaJ MHOKMHAMU, 300pakaTd Ha
kpyrax Eiinepa-Benna 3akoHu 00’ €JHaHHS, MEepepi3y MHOKHUH 1 TUCTPHU-
OyTHBH1 3aKOHH, & TAKOK PI3HULIIO MHOKHH 1 JIOMOBHEHHS 10 IMiJMHO-
KMHHM 1 1X BJACTUBOCTI, 3HAXOJUTH XapaKTEPUCTUUHI BJIACTUBOCTI
MHOYKHH, IO MICTATh B COO1 pi3HI MHOKHUHH 1 OTieparlli HaJl HUMHU.
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Opi€HTOBHI 3aBJIaHHs, SIKI TOBUHEH BMiTH BUKOHATH CTYJECHT:

1. Binomo, mo 4 — MHOKMHA BCIX HATypajlbHUX JAUIBHUKIB ynciaa 12,
B — MHOKMHA BCIX HaTypaJIbHUX JJILHUKIB uncia 32. Ha3BiTh €JIeMEHTH
MHOKMHU ANB 1 OpoumocTpyiiTe po3B’sI30K Ha jaiarpami Efinepa-
Benna.

2. IlepeurciiTe 1 3aMUIIITh HATYPAIbHI YKCIA, IO HAIEKATh MEpepi3y
ANB, KO MHOXHHI A Hanexarh A1IMCHI yucaa, Outeim 3a (— 4,1 ) ane
MeHi 10, a MHOXKUH1 B — aiiicH1 uncna, 01 3a 0, ajne meHmi 12,3,

3. B MHO»WHI YOTUPUKYTHHUKIB Ha TUIOMIMHI BUJALIEHO HACTYIHI M-
MHOKHHU: A — YOTUPUKYTHUKH, J1arOHaIl SIKUX B3a€MHO MEPIIECHIUKY-
JSIpH1, B — YOTUPUKYTHHUKH, JOBKHHU JlaroHaleH sskux piBHi; C — 4OTH-
PUKYTHUKH JllarOHajl SIKMX B TOYLl IEPETUHY 4

JIAThCA nonojiaM. SKi Qirypyd Hanekarb MHOMH-
HaMm: a) ANC;, 0) BNC; B) ANB,; 1) ANBN(C? B C

4. Tpu MHOKUHU A, B 1 C 300pa’k€HO Ha MAJIIOHKY
crpasa. [lo3HauTe mMITpUXOBOKX 00JaCTI, O 300pa-
YKAKOTh HACTYMHI MHOKMHM (JIJ11 KOJ)KHOTO BHUIIAJKY
3p0o0ITh OKpeMe KpeciaeHHs): a) BNC; 0) CNB; B) ANB; 1) ANBNC;
n) (ANB)N(BNC). Sk KOpoTIie 3aicaTti MHOKUHY Y BUIAJKY J1)?

50A={x|xeN;x <5};B={x|xe N;x > 1} 3naiitn 00’ eAHaHHS
WX MHOKUH. Yu BipHO, mo: 4 € AUB; -3 € AUB; 6 € AUB?

6. Jlano mHOkuHu: A = {0,1,2,3,4,5,6,7}.B=1{3.4,5,6,7,8,9};
C=1{3,-2,-1,0,1,2,3,4}; D=1{2,3,4,5, 6}.

[lIepeunciiTh €IEMEHTH, IO BXOASATh Yy MHOXKHMHU: AUBUCUD;
ANBNCND; (AnB)u(CnD); (AuB)N(CuUD).

7. ITo3HauTe HA YUCIOBIM MpAMIA €IEMEHTH Mepepidy 1 00 €AHaAHHSA
HACTYITHUX MHOKHWH:

a)C={x|xeR,-35<x<2}, D={x]|xeR —2<x<5};

0)C={x|xceR -T<x<0}, D={x|xcR 0<x<5};

B)C={x|xeR;45>x>3}, D={x|xeR 37<x<1]7};

r)C={x|xeR;12<x <20}, D={x|xeR 11 <x<21}.
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8. JlaHo MHOXUHM: [ = {x | XER, nggg}; L = {x| x€eR, -23xs%};
11

J={x]|xeR; -1<x<1}. BraxiTh XapakTepUCTUYHY BJIACTUBICTb €JIC-
MEHTIB MHOKUHU: a)([VL)NJ, 0) [\ LNJ.

9. BusiCHITH Ha OCHOB1 SIKMX 3aKOHIB OIEpaulii HaJ MHOKUHAMU
BUKOHAHO HACTYIHI NEPETBOPEHHS:
a) (ANB)NC =AN(BNC) = An(CNB);
0) (AVUB)NC =ANCUBNC =CNAUCNB.

10. HakpecniTh ABa TPUKYTHUKM TakK, MO0 iX NEPEPI30OM:
a) Oyna Touka, 0) OyB TpUKYTHUK, B) OyB BIJApi30K; I') OyB
YOTUPUKYTHUK.

11. SIxa 3 ABOX MHOKHH € MiAMHOKHUHOK JPYroi:
a)A1ANB;
0)A1AUB.

12. JTano mHOkuHU: A = {x | xe R; -1<x<3}; B = {x | xe R; 0<x<14};
C={x|xeR; 2<x<0}. 300pa3iTh Ha YHUCIOBiii NpsIMili MHOXXUHH:
AuC)NB, AuBUC, AnNBNC.

13. JlTano MHO)kUHM £ 1 F. 300pa3iTh LI MHOMKHHH 3a JOMOMOIOIO
niarpamu  Eitnepa-BeHHa 1 mo3HauTe MTPUXOBOIO MHOXKHHY FENF),
SAKIIO:

a) ECF,0) FCE,B)ENF=0,1)E=F.

14. ChopMyaroiiTe BIACTUBOCTI €JIEMEHTIB MHOXKMHU PNONS 1
NEPEUUCITITH 11 €JIEMEHTH, SIKIIIO:

P={x|xeN;x<20}; Q={x|xeN;x<20; x—nmapHe 4YHUCIO};
S = {x|xeN;x <20, x— kparHe a0 3}.

15. Po3ramnyiite 1Ba KyTH Tak, mooO iX nepepizom OyB TPUKYTHUK; OyB
NpPOMiHb; OyJia Touka; OyB BiIPI30K; OYB YOTUPHUKYTHHK.

16. ChopmytoiiTe XapakTepUCTUYHY BJIACTHUBICTh €JIEMEHTIB MHO-
wKUHU K = MOUP, axkimo M — MHOKWHA NApHUX HATYPAJIbHUX YMUCEN, a P
— MHOKMHA JIBO3HAYHUX HATypajJbHHUX YHCEl. BKaXITh, K1 3 HACTYITHUX
BUCJIOBJICHb 1CTUHHI, a skl XUOHI: 12€K, 8¢ K, 13eK, 0¢K, -24€K,
139¢ K.
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17. P — MHOXKMHA BCIX MPAMOKYTHHUKIB, () — MHOKHMHA BCIX pOMOIB.
ki pirypu Hanexats MHOKUHaAM PN Q; PUQ.

18. MHOkuHu A = {x | xeN, x <9}, B={x|xeZ, -4 <x <9} 3anaru
NEPETIKOM €JIEMEHTIB. 3HaiiTh MHOKUHU A\ B, B\ 4. 300pa3iTh aaHi
BUMNAJKK CITIBBIJIHOIICHHSI MK MHOKMHAMM Ha Kpyrax Eflinepa-BeHHa.
SK1 €IEMEHTH BXOJATh Y MHOKUHY (A \ B)U(B\ A)?

19. P — MHO)KMHA JIBO3HAYHUX HATYPAIbHUX 4YMUCE, (J — MHOXKHHA
BCIX MApHUX HATYPAIbHUX YHCEN. 300pa3iTh MHOXKMHU P 1 ( Ha
niarpamax Elinepa-Benna. fki uucna Hanexkarb MHOXKHUHI P\ Q, a sKi

MHOXHH1 O \ P? O P
20. Ha mantoHKy chopaBa 300pakeHO JABI IF€OMET-
puuHi pirypu. MHOKHHY TOYOK KOJa IMO3HAYMMO

yepe3 O, a MHOYKUHY TOYOK MPSAMOKYTHHKA — yepe3 P.

3p00iTh YOTUPH MATKOHKH 1 MMO3HAYTE MITPUXOBOK HACTYITHI MHOYKHUHHU:
OuP, ONP, O\P, P\O.

21. ITopiBHsiiTe 3a aomoMorow KpyriB Eiinepa-BeHHa MHOMXUHU:
(C\DYU(DIC) 1 (CUDNCND), skmo CND#OQ, C\D+O, DIC+0
(MHOKMHM MEPETUHAKOTHCS MK CO0010).

22. TTo3naunmo uepe3 N!' 10moBHEHHS 10 MHOKUHH Ny MHOXKHHI
BCiX Linmx umrcen. Yu BipHO, mo: (—4 ) e N'; 0 e N'; =13 ¢ N!; 8 ¢ NI;
53 ¢ N1 0 ¢ NL

23. lano muoxkunu 4 1 B, npuaomy Ac U, Bc U, ANB#0. 300pa3iTh
3a Jonomorow aiarpaMm Eiinepa-BeHHa HAcTymH1 MHOXKMHH 1 BKaKITh

cepel HuX piBHI: ANB, AN B, AnB, AUB, AUB, AUB.

24. BKaxiTh MOPsI0K BUKOHAHHS Onepaniii HaJl MHOXHHAMM:
XNYuZnQ, X\Y)nZ, X\YnZ, XnY, XuY\Z X\YucZz

XUV ZNO, XN Y\ZNO;, X UY\ZNO.

25. JloBeaiTe, MmO 11 JOBUIBHUX MHOXKMH A, B, C crpaBemivBa
PIBHICTB:
aA) ANB\NC)=ANB)\(ANO);
0) (AUB)\C =UA\C)u(B\O).
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26. BusicHITb, HA OCHOBI SIKMX 3aKOHIB OmNepauiid HaJl MHOXWHAMH
BUKOHAHO HACTYIHI NEPETBOPEHHS:
) ANBNANC =ANnANBNC =ANA)N(BNC) =0;
6) (A\B)"B =(ANB)\(BNB) = ANB;
B) AUBNA=(ANB)nAd=(ANnA)"B =0.

27. 3HaliTH JOMOBHEHHS JO MHOXHMHU B y MHOXHMHI A, SKIIO:
A={x|xeN,x<10}, B={x|xeN, x <5}.

28. Hexaii yHiBepcajibHa MHOXKHMHA — MHOXKHHA CTYJIEHTIB MEPUIOTO
Kypcy. HazBaru 10MOBHEHHSI HACTYIMHUX MHOYKWH: BIIMIHHMKIB; CIIOPT-
CMEHIB; CTY/ICHTIB, 5Kl € BI/IMIHHUKAMU 1 CIOPTCMEHAMU; CTYJICHTIB, SIKi
€ BIAMIHHMKaMM a00 CHOPTCMEHAMU; CTYJEHTIB, Kl HE € Hi CIOpTC-
MEHaMM, Hl BIIMIHHUKAMHU.

29. Hexaii M — MHOKMHA TPUKYTHUKIB, A — MHOKMHA PIBHOOEIPEHUX
TPUKYTHHUKIB, B — MHOXMHA MPSMOKYTHUX TPUKYTHUKIB. OmnucaTu

MHOXUHU: AUB, ANB, 4,,, B,,, (AuB),,, (AN B),,.

30. 3naiiTh  mepepi3 1 pBHULIO (QITYp 3a0aHUX AHATITHYHO:
a) y<4-x"1y=>2x;0) x*+1y°<25i y>1-x.

31. 3apaua-xapt. Y IBacsa 7 s0inyk, y Bacunbka 5 s10ayK. CKIJIbKH
Oyne s0nyk, skmo Bia IBaceBux 7 sA0dyK BigHsATH BacuiIbKOBHX 5
A0JyK? PO3IIIsSIHYTH BUNAAOK 13 CIIJIBHUMU SI0JIyKaMHU, a TAKOXK BUIAI0K
0€3 CHIJIbHUX S0MYK.

32. JlaHO: MHOKMHA A — MHOKMHA PO3B’S3KIB PIBHSAHHA X+5=9,
MHOKMHA B — MHOKHHA PO3B’SI3KIB PIBHAHHA 7x+5=12, MmHOkuHa C —
x+5=9
Tx+5=12

€JIEMEHTIB MHOKUHM D =AUB,F=ANB. B sKOoMy BiJHOIICHHI
nepeOyBaroTh MHOKMHM @) D1 C; b) F'1 C?

MHO>KMHA PO3B’SI3KIB  CYKYIHOCTI 3agaty  mEpENiKoM

33%*. JlaHo: MHOHHA A — MHOKHHA Tap, K1 € PO3B’A3KaMH PIBHSHHS
2x+5y =15, MHOkMHA B — MHOKHHA T1ap, K1 € PO3B’A3KaMH PIBHSHHS

7x+2y=06. 3amatd MNEPEIIKOM €JIEMEHTIB MHOXKUHY C=ANB. Uu
MO>KJIMBO 3aJ1aTH TIEPENIKOM €JIEMEHTIB MHOXKUHY D = A U B?
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JexapTiB 100yTOK
1. Ynopsiakosana rmapa. Koprex.
2. JlekaptiB 100yTOK. YHCIIO €1EMEHTIB IEKAPTOBOTO JO0YTKY.
3. BnactuBoCTI J€KapTOBOTO IOOYTKY.

1. J/IBa enemMeHTH a 1 b, pO3MIIIEHI B IEBHOMY TOPSIAKY, HA3UBAIOTh
6nopsaoKkoeanoro napoi (a, b). EneMeHTH ynopsikoBaHoi rapyu Ha3uBa-
I0ThCS 11 KOMROHEeHmamu, abo KOOpOUHamamu.

[Tapu (a1, b1) 1 (a2, b2) HA3UBAKOTHCS PIBHAUMM TOJI 1 TUIBKK TOJI,
KOJIM a1 = aa, b1 = bz.

YnopsIKOBaHy Mapy 1i¢ 1HAKIIE HA3UBAIOTh KOPMEHCeM 008IHCUHU
2 1 no3HavaroTh (a, b).

AHaNOr4YHO BBOJMTHLCS TMOHATTS YHOPSAKOBAHOI Tpiliku (a, b, ¢),
VIOPSJAKOBAHOI n-KU (a1, a, a3, ..., ay). YTIOPSJKOBAHA 1-Ka €JIEMECHTIB
MHOKMHH A Ha3UBAETHCS KOPTEIKEM JOBKUHU 7, CKIAJACHUM 3 €JeMe-
HTIB JaHOI MHOKWUHU A.

[Tpukiaad KOPTEXKiB: CIOBO — KOPTEXK, CKIAJCHHUU 13 OYKB; 3aIucC
qyuciaa — KOPTexK 13 uudp; peUeHHs — KOPTEXK 13 CIIIB; IIE MOXE OyTH
KOPTEXK MaIIMWH 1 T. JI.

2. JlekapTiB 10OYTOK 4aCTO HA3UBAKOTh MPSMUM J00YTKOM.

Jlekapmoeum 000ymKom 1BOX MHOKUH A 1 B HA3UBA€ThCSI MHOKHHA
Bcix nap (a, b), ne ac A i be B. [lo3HauaeTbcs AXB.

MHOKUHY JIEKAPTOBOrO JT0O0YTKY CKOPOYEHO MOYKHA 3alMCaTH TaK:
AxB:{(a,b)|ae A, be B}.

Skmo A = B, To 0exapmosuii N0OYTOK AxA 1mo3Ha4aroTh Yepes A2 i
Ha3UBAIOTh JICKAPTOBUM a00 NPsIMUM KBaJApaToM MHOKHHU A.

OueBUAHO, IO KOJIU Xoua O 0JHA 3 MHOKMH A a00 B HECKIHUEHHA,
TO AXB € Tak0K HECKIHUEHHOK MHOKMHOIO.

3a aHaori€r 3 JACKApTOBUM JOOYTKOM JBOX MHOXKHH MO’KHA pO3-
IIISIAaTH AEKapTOB1 JOOYTKH JOBUILHOIO CKIHUEHOIO YKCIIA 71 MHOYKHH.

Jlekapmosum 000ymkom mpoox mMHoxycun A, B 1 C Ha3uBaeThCs
MHOKHHA BCIX KOPTEXKIB (a, b, ¢), ne acA, be B 1 ceC. Ilo3HavaeThCs
JEKAPTOBHI T0OYTOK TpbOX MHOKHUH A, B 1 C Tak AXB*C, TO0TO:
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AxBxC:{(a,b,c)|a€A,beB,ceC}.

SAkmo A=B=C, 10 neKapToBHi J00YyTOK AxXAXA NO3HAYAKOTh
uepe3 A° i HA3UBAIOTH JEKAPTOBUM a00 MPSAMHUM KyOOM MHOMHHH A.

Yucno enemenmie n(AxB) nekapToBoro 100yTKy JBOX MHOXKHH A i
B nopiBHIOE JO0OYTKY 4YMCENI €JIEMEHTIB MEPIIOi 1 APYroi MHOKHHH,
TOOTO: n(Ax B)=n(A)xn(B).

AHANOTYHO, YMCIO €IEMEHTIB 7 (A1xA2XA3%...XA,) IEKAPTOBOIO
JNOOYTKY OyJb-SIKOi CKIHYEHOI KIIBKOCTI MHOXHH A1, Az, A3, ..., Am
JOPIBHIOE TOOYTKY YHCEJT €JIEMEHTIB BCIX LIUX MHOKHH, TOOTO:

(A x Ay x A, x..x A )=n(A)xn(A,)xn(4)x..xn(A),).

3. JlexapTiB 100YTOK HE KOMYTATUBHUIA:
AxB#Bx A,
akmo A+ B.

JlekapTiB 100yTOK Ma€ Taki BJIaCTUBOCTI:
L (AuB)xC=(AxCyu(BxC);
Ax(BUC)=(Ax B)u(4x();
(ANBYxC=(AxC)yn(BxC);
Ax(BNC)=(Ax B)yn(4Ax(C);
(A\B)xC =(AxC)\(Bx(C);
Ax(B\C)=(Ax B)\(AxC).
Bci i BAacTMBOCTI JOBOJATHCS HA OCHOBI O3HAYEHHS PIBHOCTI
MHOKHH 1 BIAMOBIAHUX OTEpaliiii HaJi MHOKUHAMM.

o]

o]

1°.
2
3
4°,
5°
6°.

OTxke: B pe3yabTaTi BABYEHHS JAHOT TEMU CTYJACHT NOBUHEH

3HATHW. O3HAYEHHS 1 3anMC JIEKapTOBOro0 JOOYTKY MHOMHUH;
BJIACTMBOCTI JEKApTOBOr0 J00YTKY MHOKHMH; CHOCOOM 3ajiaBaHHs 1
3anucy JAEKapTOBOrO J0OYTKY MHOMKHUH,

Yy M 1T . 3HAXOJIMTH MHOKHHY JEKAPTOBOrO AOOYTKY JaHUX MHO-
’KUH, Ta KUIBKICTh ii €JIEMEHTIB; BU3HAYAaTH BJACTHBOCTI JEKAPTOBOIO
NOOYTKY;, BCTAHOBJIIOBATH 3B SI30K PO3B'S3KY 3a4a4 3 TOHATTAM

JEKAPTOBOrO0 JOOYTKY MHOKHH, 300pa)kaTh €JIEMEHTH JEKApTOBOIO
JO0O0YTKY MHOKWH HA KOOPAWHATHIN TJIOMIMHI.
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Opi€HTOBHI 3aBJIaHHs, SIKI TOBUHEH BMiTH BUKOHATH CTYJECHT:

1. Ckinpku mudp y 3anuci ynciaa 200432? CkinbKku pi3HUX IUPP ¥
3anudci uporo k uuciaa? Ska gosxkuHa Koprexy (2, 0, 0, 4, 3, 2)?
BkaxiTh nepmy 1 i’ siTy KOMIIOHEHTH LILOTO KOPTEKY.

2. Cknanite MHOKUH AXB 1 BxA, axmo: a) 4 = {0, 1, 2}; B = {1, 2,
31,004={1};B=1{1,2,3,4,5};8)A=0,B={1,2,3,4}.

3. Jlano mMHoxuHy 4 = {a, b, c}. Cxaxith AeKapTIB HOOYTOK AXA.
CKUIBKHY €JIEMEHTIB MICTHUTH I MHOKHUHA?

4. YTBOpITh MHOKMHY BCIX JIBOBHAQUHMX 4YHCEN, B SKHUX YHUCJIO
JECATKIB HaNCKUTh MHOXKMHI 4 =1{9, 7, 1}, a 4HUCIO OJUHHUL —
MHOXKMHI B = {5, 4, 0}. Sk nom’s3aHuii po3B’s30K MLi€i 3amayi 3
MOHATTSAM ACKAPTOBOro A00YTKY?

5. Jlano mHoxkunu X = {1, 2, 3} ta Y = {a, 6, 8}. Bkaxith cepen
HACTYIMHUX MHOKMH IMiIMHOKUHU JIEKapTOBOIO JOOYTKY XX Y-
a){(1,a),(2,0).3.6)}; 0){(l,a).(1,6),(2,a),(0,2)]
B){(2,0), 3.a), (4, a),(3,0)};
r) {(La), (2,0), (1,6), (2.9), (2,0), (2.6), 3.a), (3.0), 3.6);.

CKUIBbKH BCHOTO TTJIMHOKHH Ma€ MHOKHHA X'x Y7

6. 300pa3iTh €IEMEHTU ACKAPTOBOIO J00YTKY MHOKMH A 1 B Ha
KOOpJAMHATHIA  1ommHi, skmo: a)Ad =1{2,4,6}, B={01};
0)A=B=1{-1,0,1};B)A4 ={x|xeN,3<x<7}; B={y|yeN;4<y<9};
rNA={x|xeR;3<x<7};B={y|yeR;4<y<9}.

7. PO3B’s0KITh 3aa4y 1 BCTAHOBITh, SKAM YHWHOM 1iI PO3B’SI30K
MOB’SI3aHUI 3 MOHATTAM JeKapToBoro no0yTky. 3 wudp 1, 2, 3, 4, 5
CKJIaCTM BCl JBO3HA4YHI 4YMCJa, SKI: a) IMOYMHAKOTHCA LUppor 4;
0) 3aKIHUYIOTbCS LMPPOIO 2; B) MICTATh OJHAKOBI LU(PHU; T) MOYU-
HAaIOTHCA 1 3aKIHYYIOTHCS HUPPOIO 5; ) MOYMHAIOTHCSA LUPporo 2 abo 3.

8. 300pa3iTh B NPAMOKYTHIl CHCTEMi KOOPAMHAT MHOKHHY X, SIKIIO
X={x|xeR, -2<x<T7}.
Yu HanexaTh L1 MHOKHHI MapH:

(3.5); (2%,-%>; (0, 0): (0, 4); (6, 6)?
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9. Bci eneMeHTH A€KapTOBOro J00YTKY MHOXKHH X 1 Y 300pakeHi Ha
KOOPJMHATHIHA IJIOMIMHI:

yn
a) y 6) ] [ 1 [ L] [
|| X
O 1 2 3 3 . _1 . [} [}
y“ . . _2 . . .
7 1 4
,, 7 1 ,/ d 4 ’
7’ 7’ 7 4 7’ ’
B ’ ’ 4 7 ’ ,
4 ’ ’ /, 4 4 “{
4 7 4
71 Z Z 17 1 2 > 1" ’ ’ ’ ’
> ’ z v ’
/ , ’ / 7’ ’ 7 7’ ’
D - , / ’ s ’ ’ ’
-4, - 7 ’ 7’ ’ 7 v 7
s ’ ’ / ’ / ’ v ’ 7 ’
’ ’ ’ ’ ’ , ’ ’ V ’
ya 4 4 7 4 V2 4 7’ d /
’ ’ ’ ’ ’ ’ ’ 4 v 4
’ ;- ’ ’ 4 4 v z ’ v
’ 7 / ’ ’ v 4 v 4
’ 4 ’ 7 v v ’ z v v
4 7/ 1 4 4 d 7 4
4 4 e 4 4 4 4 7/ 4
4 4 4 4 4 4 "2 f.
' 4 f) 4 4 4 7 - -

3aiaiiTe 111 KOSKHOTO BUIAJAKy MHOKUHU X 1 Y.

10. 3HaiiTi nekaptiB 100yTOK Mx M, skmo M= {3, 5, 7}. 3anucaru
NIAMHOKUHY A Tap, B SKWX Ieplla KOMIIOHEHTAa HE Oljiblla 3a JpYyry.
3anucatv NiAMHOKUHY B map, B SIKMX Mepiia KOMIIOHEHTa HE MEHIIA 3a
npyry. Bkazaru BC1 mapu, siKi HajekaTh KOXKHiH 3 MHOXKUH: A\UB, ANB,
A\ B, B\ A.

11. Po3rnstHyTd BCi MOMKJIMBI BUIIQJKH — $SIKI 1 CKUIBKM €JIEMEHTIB
MOXKE MICTUTH MHOKUHA D, SKIIO KOXEH ii €JIEMEHT € JIBOLM(pPOBE
YKUCJI0, 1, SIKIIO BiAOMO, O LM(pPU KUIBKOCTI AECATOK BCIX YMCEN JaHOI
MHOXKMHUA D yTBOpIOIOTH MHOXMHY {1, 2, 3}, a uudpu KuUIbKOCTI
OJAWHULIL — MHOXKUHY {5, 6, 7, 8, 9}. Bka3zaru, B SKOMy BHUMOAIAKy
MHOKMHA D OyJ€ MICTUTH MIHIMAQJIbHY KUIBKICTh €JIEMEHTIB, a B IKOMY
MAaKCHMAJIbHY .

12. 300pa3iTh B NpSIMOKYTHI CUCTEMI KOOPJMHAT MHOKHUHY X x Y
Akmo X = {x | xeR,-2<x<7}, Y ={y|yeN,-2<y <T7T}.

13. Jlano muosxkunu 4 = {1, 2,3}, B={a, 6,6}, C = {2,3}, D = {a}.
B sikoMy BIITHOIIEHHI 3HAXOATHCSI MHOKHUHU AX B, Cx D.

14*. 300pa3uTi reOMETPUYHO JECKAPTOBUM TOOYTOK: a) TPUKYTHHUKA i
BIJIp13Ka; 0) KOJIa 1 IpsIMO.
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binapHa BIANOBIAHICTH | BIAHOWIEHHS

MIK eJleMeHTAMU MHOKHH
. biHapHa BiANOBIIHICTb.
. HaouHi cnocoOu mo1aHHs BiANOBIIHOCTEHA.
. Tynu BIAMOBIIHOCTEH.
. ObGepHeHa BIMOBIIHICTD.
. BinoOpaxkeHHss MHOXMHH “B” 1 “HAa” MHOXHUHY. PIBHOMOTYXKHI1
MHOKMHH. 3YHUCI€HI MHOYKUHH.
. biHapH1 BIIHOIEHHSI.
. CniocoOu 3a/1aHHs BIJIHOIIECHb.
8. BiiHOIIEHHS 0OEPHEHE 1 MTPOTUIICIKHE JIAHOMY .

D AW N

~ N

1. B 3aranbHOMY OiHapHa 6i0nogioHicmb MK €JI€MEHTaMU MHOYKUH
A 1 B BUW3HAYa€TbCs camMuM CJIOBOM OiHapHuii (“OiHapHME™ BIJ
JATUHCHKOrO CJIOBa bis, 10 03HA4ae “IBidi’, 1 MOKa3ye, MO MOBa e
npo aBi MHOKMHU A 1 B). Hanpuknan: “JliBunHa a HaByaeTbes B BY3i
b”, ne ae A,be B (a Hane:XUTh MHOXKUHI A JiBYar, a b — MHOXKHHI B

BVY3iB).
JlaHe 1IHTYiTUBHE, OUCOBE MOHSTTS 8i0N0GIOHOCHI MOYKHA 3aMIHUTH
LUIJIKOM KOHKPETHHM MAaT€éMaTU4YHUM OO0 €KTOM — MHOXKHHOI I1ap

(MAMHOXKUHOK  BIJMOBIHOIO JEKApTOBOrO J00YTKY), KOMIIOHEHTH
SAKUX NepeOyBaIOTh y JIaH1il BIAMOBIIHOCTI.
binapuow eionogionicmio, BU3HAYEHOO y MHOXMHaxX A 1 B,
Ha3UBAETHCS KOXKHA IM1IMHOKMHA JEKAPTOBOT0 JTOOYTKY A XB.
MHoxxuHa A — MHOMCUHA GIONPABNCHHA, B — npudymma 8ionogio-
Hocmi o. Pa3zoM iX Ha3uBarOTh 0Q30BUMHU MHOKMHAMH B1AMOBIIHOCTI a.
3po3yMi10, 1O BIAMOBIAHICTE o C AxB. JlaHy BIANOBIJHICTh

(04
no3HavaroTh Tak. 4A—> B.
SIKIIO MK €IEeMEHTaMM a, b 1CHy€ BIANOBIIHICTh 0, TO MO3HAYAIOTh
ue Tak: (a, b) e a, abo aab, adbo a(a)=>.

. . . (04
[Ipu BianoBigHOCTI A—> B 00paszom enemenra a € A HA3UBAKOTh
MHOKUHY TUX b € B (TUX €1EMEHTIB 3 MHOKUHHU B), 1s skux a(a)=b,

T00TO (a,b) € . IIpoodbpazom enementa b € B Ha3uBalOTh MHOKHHY

™MX a € A, 1 axux o (b) = a, 0610 (a,b) € cx.
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MHOKHHY BCIX MEPIIMX KOMIIOHEHTIB Map BiAMOBIAHOCTI «
Ha3UBAIOTh 00JACHIO BU3HAYEHHA BIANOBIAHOCTI a. MHOXKHHY BCiX
JPYTUX KOMIIOHEHTIB TIap BIAMOBIJIHOCTI (o HA3UBAIOTh 00ACHIIO
3H@4eHb BIATIOBIHOCTI 0.

SIkmo aB1 MHOXKMHU A 1 B, chmiBmagailoTh, A= B, TO, MDK JBOMa
€JIEMEHTAMHM OJIHIET MHOXKUHU A, TOBOPATH HE MPO BIAMOBIIHICTh, a MPO
GIOHOWIEHHA HA MHOMCUHI.

2. BiANOBIIHICTh MOKHA MOJIATH PI3HUMH MOBAMHU (CITIOCOOaMH):
a) TEOPETUKO-MHOKUHHOKO MOBOIO (Y BUIJISI/I MHOYKWHH T1ap);
0) MOBOIO MaTpuilb (TaOJIULIb);

B) MOBOIO rpagis.

[lepmia 3 HUX € 3pO3yMIJIOK0 3 CAMOr0 O3HAYEHHS BIANOBITHOCTI.
JIB1 oCTaHH1 BIJHOCSATHCS A0 HAOUHHUX CHOCOOIB IMOJAHHS BIJMOBII-

HOCTEH. PO3IIISIHEMO iX.

Hexait A= {2; 3; 6; 12), B=1{2; 3; 4} 1 BIANOBIAHICTh & C Ax B
Ma€ BUTJIS;

a =1{(2,2),(3,3),(6,2),(6,3},(12,2), (12, 3), (12, 4)},

TOOTO 3MICTOBHO ¢ O3HA4a€ MOJAUIBHICTh YUCEI 3 MHOKUHU A Ha yucia
3 MHOKUHU B.

Bunumemo 1o BepTUKall BCI €IEMEHTH MHOXKHHU A, a 1o
rOpU30OHTAl — MHOXKMHU B (puc. 3). Skmo napa (a,b)ea, ne
a€ A,be B, To Ha NepeTUH1 BIAMNOBIHOTO PsJKa 1 CTOBMLS 3aIUCYyEMO
1, y nmpotuBHOMY pa3i 3anucyeMo 0. OauHULA 1 HYJIb TYT BU3HAYaKOTh
ICTUHHICTh BUCJIOBJICHb PO HAJEKHICTh Nap JaHiid BIAMOBiAHOCTI. Tak,
y PAIKY, J€ MICTUTBCS €JIEMEHT 6, € JIBl OJWMHULI 1 OJUH Hy’b. Lle
O3Hayae, Mo BUCIOBIECHHS (6, 2)e «r (abo “6 kpatHe 27), (6, 3)e « (abo
“6 kparHe 3”) iCTUHHI, a BUCIOBJIEHH: (6, 4)e  (abo “6 kparHe 47) —
xuOHe. Taky NpsAMOKYTHY TaOJMLIO 3 HYJIB 1 OJUHHULB HA3UBaOTh
Mampuyeio 0aHoi 8i0noeioHoCmI.

I'paghom na3uBaroTh CUCTEMY TOYOK (BepmuH rpada) 1 CTpiiok
(opieHTOBHUX pebep rpada), sAKi CHOJy4daroTh JIEAKI 3 LUMX TOYOK. SK
MOJAAHHA  BIAMOBIAHOCTEH 3a  JIOMOMOroK  rpadiB  po3rjastHEMO
MONEPEHIN NpUKIIAA. BUITUIIEMO €JIEMEHTH MHOKUHU A, a MijJ HUMU
€JIEMEHTH MHOXMHU B (puc.4). Sxmo (a,b)ea, TO NPOBOIUMO
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B Q@ B
A2 ]34 A=1{2,3,6, 12} (

2 110 o0 / " .
3 0 110 . y
< T B=1{2, 3,4 :
2111 6

Puc. 4 Puc. 5
Puc. 3

CTPLIKY Bi a 10 b. BukoHaBmu Taky noOyJ0BY A BCIX map 3 o,
JicTaHemMo rpad BiAMOBIIHOCTI o

I'pad BiAMOBIAHOCTI OyayrHOTH 1€ ¥ Tak. 300paKyHOTh €JIEMEHTH
MHOKUH A 1 B Ha NJIOMIMHI HE B JIIH1KHIH MOC1I0BHOCTI, a, HAMPUKJIA/,
TOYKaMHM Ha KOJIi, 1 CIOy4atoTh CTPLIKAMHM €JIEMEHTH, SIK1 IEPEOyBarOTh
y AaHiid BIANOBIAHOCTI o. IIpy 1IbOMY CIIJIBHI €JIEMEHTH (SIKILIO TaKl €)
MHOKUH A i B BUNUCYIOTh OAuH pa3. [lapi Buny (a, a) BiANOBIAaTUME
CTpiiKa BiJ a 10 a (netis rpada) (puc. 5).

3a gonomorow Tadauib 1 rpadiB MoxkHa 3amaBatu (ado UIHOCTPY-
BaTH) JIMIIE CKIHYEHHI BiAMOBIJHOCTI 3 TMOPIBHSIHO HEBEJIHUKOK KiJib-
KICTKO €JIEMEHTIB. /{711 HECKIHYEHHMX BIJAIMOBIAHOCTEH TAKUMH CIIOCO-
0aMyd MO’KHA 1JIOCTpPYBaTH JIMIIE ACSKI iX CKIHUYEHHI 4yacThHHU. Taki
CKIHYEHHI YacTUHM TaOnMup 1 rpadiB Aar0Th 4acTO JOCHUTh HAOYHE
VABJICHHS PO 3MICT HECKIHYEHHUX BIJMOBIIHOCTEH.

3. Cepen BEMUKOI pi3HOMAHITHOCTI BIAMOBIAHOCTEM BUALISIOTH JAESIKi
XapaKkTepHI iXHI THIIH.

1. Ilopoicna gionogionicmp (o= ). Marpuus 1i€i BiaMOBIIHOCTI
CKJIQJA€ThCS TUILKHU 3 HYJIB, a rpad — 3 0JHUX TOYOK (3KOJIHOI CTPLIKA
HEMAE).

2. Iloena sionogionicmo (0. = AxB), 1i MaTpuLsl HEMAE JKOIHOTO HY-
a5, y rpadgi BiJ KOKHOIO €J€EMEHTa MHOXKHHU A HAYTh CTPLIKH 10
KOKHOT'O €JIEMEHTA MHOYKUHU B.

3. Bionogionicmo écioou eu3HaueHa y MHOMCUHI gionpaeiieHHA. 11e
BIAMOBIIHICTD & C AX B, NpUYOMYy VYCl €JIEMEHTH MHOXKHHU A €
NEPIIMMU KOMIIOHEHTaAMU Tap BIAMOBIAHOCTI a. O0NacTh BU3HAYEHHS
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TAKOi BIJAMOBIJHOCTI CIIBIIAJA€ 3 ii MHOKHMHOIO BiamnpaBiicHHs. KoxkeH
PAJIOK MaTpHLi i€l BIANOBIIHOCTI MICTUTh NMPUHANMHI OJHY OJHUHMIIIO,
OpPOTE CTOBIII MOXYTh CKIAAaTUCA JMIIE 3 HydiB. Y rpadi wmiei
B1JINOBIJTHOCTI BiJl KOKHOIO €JI€MEHTAa MHOKUHH A MAYTh CTPUIKH.

4. Ciop'ekmuena 6ionogionicmep. l1le BIANOBIJAHICTH HA BCKO MHO-
KUHY TpUOYTT « C AX B, nNpUu4oMy yCl €JIEMEHTH MHOXHUHHU B €
JPYTUMHA KOMITIOHEHTaMU TMap BiANOBIAHOCTI a. KoXeH CTOBNEHb
MAaTpUII II€i BIAMOBIIHOCTI MICTUTh MPUHANAMHI OJIHY OJMHUIIIO, IPOTE
PAJIKH MOKYTh CKJIQIATUCS JIMIIE 3 HYJIB. Y rpadi Takoi BiAMOBIAHOCTI
CTPUJIKK HAIPSAMJIEH] JIO KOKHOTO €JIEMEHTA MHOKUHU B.

5. In'ekmuena eionogionicme. 1le Taka BIANOBIAHICTD, IO €JeMe-
HTU 3 MHOKMHU OpUOYTTS MICTATH HE OlIbIIE€ OJHOTO MpooOpazy. Y
rpadgi Takoi BIAMOBIAHOCTI JI0 KOXKHOTO €JIEMEHTAa MHOXKMHU B He
HanpsMJICHO B3araji, ad0 HampsMJICHO JHUIIE OJHY CTpinKy. KoxkeH
CTOBIELb MATpHLl ILi€i BIAMOBIAHOCTI MICTMTh HE OUIbIIE OJHIET
OAVHHULI.

6. DyukuionaivHa 6ionosionicmb ad0 hynkyis. 1le Taka BiANOBII-
HICTh, KOJIU KOKHOMY €JIEMEHTY 3 MHOKUHM BIJIIPABJICHHS BIJMOBIAA€E
HE OLIbIIE SK OJMH €JIEMEHT. XapaKTepHOK OCOOJIMBICTIO (PYHKLIIO-
HaJILHOT BIJIMOBIIHOCTI € ii OJIHO3HAYHICTh. Y rpadi Takoi BiAMOBIAHOCTI
Bl KOJKHOIO €JIEMEHTa MHOXXUHM A HE HampsiIMJIEHO B3araii, ado
HarpsIMJICHO JMIIE OJAHY CTpuUIKy. KokeH psaok Marpuil — 1i€i
BIJIMTOBIJTHOCT1 MICTUTH HE OUIBIIE OAHICT OUHHUALLL.

7. Biooopaxcenna. 1le Bcroan BU3HaUYeHa (PyHKUIOHATIBHA BIAMOBIA-
HICTb. Y Tpadi Takoi BIAMOBIAHOCTI BiJI KOKHOTO €IEMEHTAa MHOKHUHU A
HarpsAIMJICHO JMIIe OJAHY CTpuUlKy. KokeH psSaok Marpuil  1i€i
BINOBIIHOCTI MICTUTD JIMILIE OJIHY OJUHHILIFO.

Cepen  BIIOOp@KEHb  PO3PI3HAIOTH  BIIOOp@KEHHA o C Ax B
(BimoOpakeHHss 4 Ha B), KO B B € €IEMEHTH, $IKIi HE MaroTh
npooOpa3iB (B Marpulll € CTOBII JIMIIE 3 CaMHX HYJMKIB) 1
CIOp’€KTUBHE BinoOpaxkeHHs1 4 Ha B (B110OpaKEHHS HA BCKO MHOKHHY
npuOyTTA), AKINO KOXKHUI €JIEMEHT 3 B Mae xoua 0 oJuH npooOpa3 (B
MAaTpHIIl KOXKEH CTOBIIECLIb MICTUTh X04a O OJIHY OJIMHULIIO).

8. biekmuena gionogionicmo. 1le Crop'eKTUBHE BITOOPAKEHHS, SIKE €
e 1H'€KTUBHUM. ToOTO L€ OJHOYACHO BCHOJIM BHU3HAYEHA 1 ClOp'ek-
TUBHA, 1 IH'€KTMBHA, 1 (PYHKUIOHAJIbHA BIAMOBIAHICTh. 3 O3HAYEHb
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CIOp €KTUBHOIO B1JIOOP@KEHHS 1 iH €KTMBHOI BIJAMOBIJAHOCTI CIIAYE, MO
KOXEH PAJOK 1 KOKEH CTOBMELL MATPHUIN LI€T BIAMOBIAHOCTI MICTUTH
JUIIE OJHY OJHUHUIIO. XapakTePHOK OCOOJMBICTIO O1EKTUBHOI BIJMO-
BIJIHOCTI € T€, IO KOKEH €JIEMEHT MHOKWHHU BIJIPABJICHHS, IPUOYTTS
MICTUTh €JIWUHUKA BIANOBIIHO 00pa3, mpoooOpa3. Y rpadi Takoi Biamo-
BIJIHOCTI BiJl KOKHOTO €JIEMEHTA MHOKUHM A HaNpsSMJICHO JIMIIE OJIHY
CTPUIKY 1 A0 KOXKHOTO €JI€EMEHTAa MHOKMHHU B HarpsMJICHO JUIIE OJHY
CTPUIKY. 3p0O3yMLJI0, IO B TAKOMY BHMAAKY, KUIbKICTh €JIEMEHTIB MHO-
YKUHU BIJIIPABJICHHS Ma€ JIOPIBHIOBATH KUIBKOCTI €JEMEHTIB MHOKHHH
npUOYTTH.

4. Obepnenorwo 6iOnoGioHicmro 10 BIANOBIAHOCTI o C Ax B,
Ha3MBAIOTh TAaKy BIIMOBIAHICTh, SIKA € IIJAMHOMXXHUHOK JEKApTOBOIO
N00YTKY Bx A 1 CKIIaJaeThes 3 TUX 1 TUIbKK TUX nap (b, a), 1 SAKUX
(a,b)e .

BinnoBiaHicts, 00epHEHy A0 ¢, MO3HAYAKOTh ueped « . Takum
upHoM, (b,a)e o™ < (ab)ea.

Obepnenum idodparxcennam 1o BinoopaxeHHs A—L— B, Hazu-
BAIOTh TAKE BiIOOP&KEHHS f ', IO KOJIM JUIA KOYKHOIO x€A i KOKHOTO

ye B Bukonyetses fix) =y, 10 f'(y) = x, 10670 f'(f(x))="x.

Ti BimoOpaxkeHHs, SIKI MAlOTh OOEPHEHI BIIOOPAKECHHS HA3UBAIOTh
ooopomuumu giooopaxcenuamu. KoxxHe OI€EKTHBHE BIJOOpAKEHHS €
00OpPOTHHM 1 HABMAKH.

5. Biooopasxcennsa mHoxcunu A Ha MHoMcuHy B — e Take Bijo0Opa-
JKEHHS, KOJIM 00JIaCTh 3HAYEHb BIAOOpAKEHHs 301racThcs 3 00JaCTHO
npuOyTTA. [HIUMU CIOBaMU, KOJW B MHOKHHI B HEMAE €JIEMEHTIB, SIKI
0 He OyJii oOpa3zamMu ACSKOro ado ACSKUX €JIEMEHTIB MHOKHHU A.

Biooopasicenna muoxcunu A 6 mMHoycuHy B — 1e Take BijaoOpa-
YKEHHS, KOJIM B MHOXKHHI B MOKyTh OyTH 1 €JIEMEHTH, Kl HE € o0pa3amMu
TOrO YM IHILIOTO €JIEMEHTa MHOYKUHU A.

Axmo BiaoOpaxkeHHd f € O1EKTUBHUM, TO WOrO Ha3UBAIOTh 683AEMHO-
OOHO3HAYHUM B1IOOPAKEHHSIM.

KokHa MHOKHMHA XapaKTEPU3YEThCA RomyxucHichio. 110TyKHICTh
CKIHYEHOI MHOKMHHU JIOPIBHIOE YMCIy 1ii enemeHTiB. Harnpukian,
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MHOXKUHA A ={a, b, c, p, e} mae 5 enemeHriB. Lle uucno 1 Oyae ii
noTy>kHiCTIO. [To3HauaeThes Tak: n(A4) = 5. 11 MHOKHMHA PIBHOMOTY>KHA
MHOKHHI MAJIBLIB PYKH.

MHOXUHHU A 1 B Ha3UBAKOTh Pi6HONOMYMCHUMU (€KGI8AICHMHUMU,
PieHOCUAbHUMU) TOJII 1 TUIBKH TOJI1, KOJU ICHY€E X04a O OJHE O1€KTHUBHE

(B3a€MHO OJIHO3HAuHe) BinoOpaxeHHs A—L—>B. Tlo3HaualOTh Ha
MMCHbMI JIB1 PIBHOIIOTY>KHI MHOKUHU A 1 B Tak: A~B.

BiaHOmEHHsT PiBHOMOTYKHOCTI MHOKMH MA€ BJIACTHUBOCTI pediek-
CUBHOCTI, CHMETPUYHOCTI, TPAH3UTUBHOCTI. Ha BI1acCTUBOCTI TPaH3UTHUB-
HOCT1 PIBHOIMOTY>KHUX MHOHWH 3J1HCHIOETHCA PO3NOJALT MICUb Y Te€aTpi,
KiHO, B peiicoBux aBroOycax. TyT A — MHOXMHA THX MIClUb, Ha SIKI
NpOJaHO KBUTKW, B — MHOKMHA TPOJAHUX KBUTKIB, C' — MHOXHHA
TIOACH, SIKI KYTUJIU KBUTKH 3 B.

IToHATTS  PIBHOMOTY>KHOCTI  MHOKHH  BUKOPHUCTOBYETHCA IS
YTOYHEHHSI TOHSTTA CKIHYEHOi 1 HECKIHYEHHOI MHOXKMHH, SIKE
PO3YMIETHCSI HAMU JIMIIE HA IHTYITUBHINA OCHOBI.

MHoxxuHa A € cKiH4eHa, KO HE 1CHY€ B3a€EMHO OJHO3HAYHOIO
B1I0OpaKEHHS 111€1 MHOKMHU HA JIEAKY CBOIO MIAMHOXKHUHY A1, TaKy, 1O
A1#A.

MHOXHUHY A Ha3UBalOTh HECKIHYEHHOM), SIKIO BOHA PIBHOIIOTY>KHA
JIesIK1i CBOili BnacH1i miaAMHOKHUHI, TOOTO KO A~A1, ne Aic A1 A4,#A.
Hanpuknan, 4 — MHOXKMHA JOJATHUX TMAPHUX YKCEN, B — MHOKHHA
HaTypaJbHUX YHCEJ, KpaTHux 6, Bc A, A~B (2—6, 4—12, 6—18....),
TOOTO MOXHAa BCTAHOBUTH B3a€EMHO OJHO3HAYHY BIJAMOBIIHICTh MIiXK
€JEMEHTAMHM LIMX MHOKUH. OTKe 4 — HECKIHUEHHA MHOKHHA.

MHOKHHY, 1110 MA€ Ty caMy MOTYXHICTb, 10 1 MHOYKWHA HATypaib-
HOTO PsIIy YMCEJ, HA3UBAKOTh 34UC/IeHHOI. MHOXHUHA JIACHUX YHCEIT
HE € 3YUCJICHHOIO.

6. Panime O0yJio po3rIIHYTO BiANOBIAHICTh, B SIKiii MHOKWHU BiaAnpa-
BJEHHA 1 npuOyTTs 30irarothesa. Ham Bxke BiAOMO, 110 Takl BiAMOBiA-
HOCTI HA3UBAIOTh GIOHOWEHHAMU, 1 TIPU [IbOMY TOBOPSTH IMPO BITHO-
HMICHHSI Y MHOKHHI.

AHQJIOTITYHO, AK 1 OPH BIAMOBIIHOCTI, MHOXHHY TMEPIIMX KOMIIO-
HEHTIB Tap JAHOTO BIJHOUICHHS HA3UBAIOTH OO0JIACTIO BHU3HAYEHHS
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JTAHOTO BIIHOWIEHHS, 4 MHOKUHY JPYTUX KOMIIOHEHTIB Tap — 00J1acTio
HAOro 3HAYCHb.

binapuum ¢ioHowieHHAM, BU3HAYCHUM Yy MHOXKWHI M, Ha3UBaIOTh
KOXHY [MMIJIMHOKHUHY JIEKapTOBOro M00yTKy M *M, abo JaeKapTOBOro
KBaapara M.

Tak, BiIHOILICHHSI “a mapajelbHa b”, “a nepneHAuKyIsipHa 10 b~
pPO3rJISAA0Th Y MHOXKMHI MOpSIMUX Ha IUIOMIMHI, BIJHOWICHHS “‘a
JIUTUTBCS HA b7, “a B3aEMHO-TIPOCTE 3 b7 — y MHOKMHI HaTypaJIbHUX
gucen N tomo. KokHe piBHAHHS (HEPIBHICTH) 3 JBOMA 3MIHHUMH, a
TAKOK 1XHI CUCTEMM Y (PIKCOBAHII YMCIIOBIA MHOKHHI M € npuKiazaMmu
BIJIHOIIECHB y M.

Bionowenns, sk i 8i0nogioHocmi, MOXMCHA 300paxcamu  3d
oonomo2or madbnuys (mampuyys) i epaghis. 11pu 300paxeHH1 32 JONOMO-
roto rpadiB MoXKyTh OYyTH CTPLIKM BI a 10 a (NET/l), HAaNpUKIad, A
BIJIHOIICHHSI TOAUIBHOCTI, @ pa3oM 13 CTPUIKOK B a J0 b TaKoXK
CTpUIKa BiA b 10 a, HaNpukiad, Ajds BIJHOIICHb MapajieIbHOCTI I
NEPHEHAUKYISAPHOCTI. 3BUYANHO, €IEMEHTH MHOYKUHM, Ha K1 PO3riis-
JAEThCSl  BIJHOIICHHS, 300paXyKOThCSd HaA IUIOMIMHI OJMH pa3 1
PO3MIIIYIOTHCSI JOBIJIBHO.

7. BiAHOIIEHHS MOKHA 33]1aTH OJHUM 3 TPHOX CHOCOOIB;

1). Ha ckiHUeHili MHOXHUHI — mnepenikom nap, SKi 3a1ae JaHa
BIANOBIAHICTE. lleit cmoci0 3agaHHs BIANOBIAHOCTI IE€ 1HAKIIE
Ha3UBAKOTh MAaTPULEIO, IpadikoM ad0 TaOJIMLEHO.

2). BKkazaBu Ha xapaxmepucmuuny e1acmugicms yCix nap, siki 3a1ae
JaHa BIANOBIAHICTE. Hanmpukian, “x < y* Ha MHOXKMHI 4Kcen, “alb* Ha
MHOKHHI MPSIMHUX.

3). Ha 4ncioBUX MHOKMHAX — 2paghixom Ha KOOPJAWHATHIN TIIOMIMHI.
Ko rpadikoM € He 130J1b0BaH1 TOUKH 1 HE JIiHIsI, 4 YaCTHHA IUIOIIMHH,
11 32l TPUXOBYIOTh.

8. BiHOWEHHS ¢ MDK €JICMEHTAMH MHOKMHH X Ha3HBAETHCS
NPOMUNECHCHUM 00 GIOHOWEHHA (@, SIKIIO BOHO € JOIMOBHEHHSIM
BiJHOIIEHHS ¢ 1O AEKapTOBOTO KBaipara .X2. BigHOMEHHS ¢ MOXHA
3aJ1aTH SIK 3al€pPEeUYCHHs JTAHOTO BIIHOIICHHS (.
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Bigpomenus (p‘1 HA3UBAETHCS 0OEPHEHUM 00 GIOHOWICHHA (¢, SKIIO
@'(y) =X BUKOHYETHCA TOJ i TUIBKK TOMI, KoMK @(x)=y, ne x€ X,
yeY. BinHomeHnHs ¢ ' MOKHA 3aaTd TEPENiKOM BCiX Tmap,
MOMIHSIBIIM B KOKHIH Mapi BIJHOWICHHS ¢ MICLAMM TNEPUINI 1 IPYTHid

komnonenTn. 1100 micraru rpad BimHomenHs ¢ ', Tpeba y rpadi
BIJIHOIIEHHS (@ 3MIHUTH HANpsIM CTP1JIOK.

Ilepemunom 060x 6iOHOUIEHb HA3UBAETLCA BIIHOWIEHHS, rpadikom
AKOTO € TmepeTuH rpadikiB JaHUX BIJHOIICHb, A 00’€OHAHHAM —
BIJIHOLIEHHS, IpadiK sIKOTro € 00’ €IHaHHIM TpadikiB JAaHUX BIAHOIICHb.

Otxe: B pe3yJibTaTi BUBUCHHS JJAHOT TEMU CTYJEHT OBUHEH

3 H aT U: 03HAYECHHS O1HAPHOT BIJAMOBIIHOCTI MK €JIEMEHTAMM JIBOX
MHOXKUH 1 OJIHi€T MHOXKMHHM, O3HAQUE€HHsT OOEpPHEHOI BIJMOBIIHOCTI;
CTPIJIKOBE 1 MaTpUYHE NPEACTaBJICHHS OiHAPHOI BIAMOBIIHOCTI, THIIU
BIIMOBIAHOCTEM; O3HAUEHHS PIBHOMOTY>KHUX 1 CKIHUEHUX MHOYHUH;
O3HAUEHHs OiHApHUX BIJHOIIEHB, XAPAKTEPUCTHKY PI3HUX CHOCOO0IB
3a7aBaHHs BIJHOWIICHb, MOHSITTS BIAHOIIEHHS OOEPHEHOro 1 MPOTH-
JIEKHOTO TAHOMY

YyMI1TH. BHU3HAYaTH TMApU YUCEN, SKI 3HAXOMATHCA Y JaHiid
BIJIMOBIIHOCTI YW JIAHOMY BIJIHOIIEHHIO; OyayBatu rpadiku OiHaApHUX
BIIHOIIICHB, 3HAXOJAUTH OOEpPHEH1 1 MPOTHIICKHI JI0 HMX BIJHOILICHHS;
BKa3yBaTu 001aCTh BU3HAYEHHS 1 00J1aCTh 3HAYE€Hb JAHOT'O BIIHOIICHHS;
3a7aBaTy BIIHOWIEHHS PI3HUMH COCO0aMU, B TOMY YMCII PIBHSIHHIM YH
HEPIBHICTIO 3 JIBOMA 3MIHHMMU; BU3HAYATH iX BJIACTHBOCTI.

Opi€eHTOBHI 3aBIaHHS, SIKI TIOBUHEH BMIiTH BUKOHATH CTYJCHT:

1. Enementu MmHoxkunu 4 = {12, 17, 19, 10, 21} 1 MHOKuHU B = {2, 3,
4, 9} 3HaX0AATHCA y BiAHOMICHHI K. “4MCIIO a KpaTHEe J0 uuciaa b”,
ac A, be B. Ilobynyiite rpa¢ BiaHomeHHs K. Ilepeuncnite BCI mapu
YHCeJl, IK1 3HAXOAAThCS Y BIIHOMEHHI K. BKaxiTh 00J1aCTh BUBHAYECHHS
1 00J1aCTh 3HAYEHB BiAHOIICHHS K.

2. Jlano muHoxkuny A ={3, 6, 9, 12}. a) nepeuucCiiTh €IEMECHTH
MHOKUHU Ax A. 0) BUILIITG 3 MHOXKUHUA Ax A MJAMHOKHHY THX Iap, B
SAKUX Tepia KOMIOHEHTa O1pIna 3a Apyry. Slke BIIHOIICHHS 3aaa€ s
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niaMHokuHa? TToOyay#iTe rpad 1pboro BiAHOMIEHHS, B) BUAUITH 3 MHO-
HKUHU Ax A NIAMHOKUHY Map, B SIKUX Mepiia KOMIOHEHTa HE MEHIIA 3a
apyry. SIke BigHOMmIEHHs 3aaa€ 1 miamMHoxkuHa? [ToOyayiite rpad.

3. Ha MamoHKy cnpasa JIaHO
rpad BIIHOMICHHS MIK €JIEMEH-
TaMl MHOKUH X 1 Y. [lepeuncith
€JIEMEHTH 00JIaCTI BU3HAYECHHS 1
00J1aCTI 3HAYE€Hb JAHOTO BIAHO-
meHHs. llepeuucnite BC1 mapu
€JIEMEHTIB, W0 3HAXOJATHCA B
JaHoMYy BijHOIIEHHI. [ToOyyiiTe ioro rpadik.

4. BigHomeHHs1 P 3agaHo Ha MHOkuHI X = {a, b, ¢, d, e}. MHOXXHHa
nap, siki 3HaX0JAThCsl y BiAHOWEHHI P, € {(a; a), (a; b), (a; c), (b; a),
(d; e), (e; c), (c; ¢)}. IloOynyiite rpad BigHOMmEHHS P. BKaxiTh 001acTh
BUBYCHHS 1 00JaCTh 3HAYE€Hb BIJHOWICHHS P. YW CUMETpHUYHE JaHe
BIJTHOIIECHHSA?

5. MHO)kMHA m©ap €JeMEHTIB 3 MHOXMHU A =1{6,7, 8,9}, sxi
3HaxXOAAThCs y BigHOmIeHH1 P, € {(6, 7), (6, 8), (6, 9), (6, 6), (7, 8),
(7,9), (7.7), (8,9), (8, 8), (9,9)}. BUuscHITb, 5Kl 13 HACTYITHUX BHUCIIOB-
JI€Hb ICTHUHHI: @) P — BigHOWmIEHHs “MeHIE”; 0) P — BIJHOIICHHS “HE
OinbIie™; B) P — BIAHOIIEHHS “HE MEHIE ; T) P — BIHOMICHHS “MEHIIE
a00 JIOpiBHIOE ™.

6. JlaHo MHO)kMHU X = {x | xeZ;, -3<x<0 }, Y =7 MDK elleMEHTaMH1
UMX MHOXKMH 3aJIaHO BIJIHOWICHHSI R: “4MCJIO X MEHIIE 4YMcia y Ha 2.
3anaiite rpad 1 rpadik BigHomeHHs R. JlocaiaiTh Oro BJIaCTUBOCTI.

7. BigHomieHHss P Mk eneMeHtamMu MHOkuH X ={1,2,3} 1
Y=1{4,5,6} 3amano MHOxkuHOIO map {(2;5),(2;6),(3:4),(3:5)}.
3aiaiite BIJHOMICHHS: a) MPOTHICKHE JAHOMY; O) OOEpHEHE JAHOMY;
B) IPOTHIICIKHE OOCPHEHOMY.

8. BIIHOIIEHHS MK €J€MEHTaMM MHOKUH P 1 K 3a1aH0 piBHSHHAM
y = 3x +1. [loOyayiite rpadik mporo BiaHomeEHHs, skmo: a) P = {0, 1,
2,3,5},K=72,00P=K=7,B)P=K=R

9. Ha mHoxuH1 X BigHOmEeHHS 7' 3a1aHO NPU JOMOMO31 HEPIBHOCTI
y < 2x. [ToOynyiite rpadik BiAHOMEHHSA 7, SIKIIO:
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a) X={-2;-1;0; 1;2; 3; 4}
0) X={x|xeR, 2<x<4}
B) X=R.

10. J/IoBeCTH, IO HACTYIHI PEYCHHS 13 3MIHHUMM X 1 y 3aJal0Th
OlHapH1 BIJHOUICHHS HAa MHOXMHI R, 1 noOyayBatu rpadiku mmx
BIIHOWIEHL: X =y, x =y+4, y=x+ 4, x<y, x>y+4, x - y=3 + 4,
xy = 6.

11. 3amaiite BIAHOMIEHHS, MPOTUJIEKHE 1 OOCPHEHE JTAHOMY: “UMCIIO X
MeHIe uncsay B 3 pazu’, x € N, y € N.

12. 3nafitu  00jacTh BM3HAYEHHS 1 MHOXKUHY 3HAY€Hb sl
BIIMOBIAHOCTI a>b, KO a,b — HarypalbHi uuciaa 1 —4<a<7,
2<bh<l1l1.

13. 300pa3uTu Ha KOOPAMHATHIN IIJIOMIMHI TaKl MHOMHWHHM TOYOK:
a){(x,y)| (v, »)eR%,y < x + 1}, b){(x, »)| (v, y)eD? (x + D= (v - D)},

14. IToOyayBaru TabauLo 1 rpad BiANOBIAHOCTI MI?)K MHOYKUHOIO JHIB
THKHS 1 MHOKMHOK HABYAJbHMX MPEIMETIB, sIKi BU BUBYAETE B LILOMY
cemecTpl. Bunucatu BCl mapu B SKMX. a) Ha NEPIIOMY MICLI CTOITh
BIBTOPOK; 0) HAa APyromMy MicCul CTOITh M€arorika.

15. HaBectn npukiaaad ABOX OyAb-SKHUX BIAMOBIAHOCTEH MDK
YUCJAOBUMHU MHO)KMHAMHU TakuX, MO0 B OJHOMY NpHKIaAi 00JacTh
BM3HAYEHHS BIJAMOBIAHOCTI 30iranacs 3 00JacTo i BiANpaBjeHHs, TOOTO
00 BIJAMOBIAHICTH OyJia BCIOAM BU3HAYEHA, 4 Y JIPYrOMY MPHKJIaJl o0
00J1aCTh BU3HAUYE€HHs1 Oyja IPaBUIBHOK MIJAMHOKMHOK 00acTi
BIJIMPABJICHHS.

16. JlaHO MHOKMHU A = {ITOMapaHY€BUiA, 3€JICHUM, O1JIMiA, JKOBTHIA },
B = {cHIr, anenbCuH, MOJIOKO, SIZIMHKA}. 3a MEBHOK O3HAKOK 3HAWTH i
300pa3uTH BIAMOBIIHICT MK LIMMH MHOkMHamu. [loOyayBatu rpad
00€pHEHOI BIANOBIIHOCTI 1 33J1aTH 1i IEPEIKOM Map.
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BaactuBocTti GiHAPDHUX BIAHOLIEHbD.

YnopsiakoBaHI MHOKMHHU
1. BnacTUBOCTI BIIHOIIEHH HA MHOKHUHI.
2. BigHomeHHs exkBiBaJIeHTHOCTI. PO30UTTS MHOKHH Ha KJTACH.
3. BigHOIEHHS OPSAKY 1 HOTO BJIACTUBOCTI.
4. YnopsiiKoBaH1 MHOKMHHU.
5. JIIH1H/HO BNOPSAAKOBAH1 MHOKUHU. [ [OBHUIA MOPSAIOK.
6. BJ1acTUBOCTI  IMCKPETHOCTI 1 IIUIBHOCTI  JIHIMHO  yHOPSAJKO-
BAHUX MHOKUH.

1. Po3rasgaroun pi3Hi BIJHOIICHHS, MOXKHA MOMITUTH, IO ACSKI 3
HUX CXO0KI MDK CO0OK B OJHOMY 1 BiMiIHHI — B iHImOMY. Tak, js
BIIHOWIEHh ‘@ AUIMTHCA HA @ 1 “a MeHIEe BiA ¢ HAa MHOXHWHI N
BHUCJIOBJICHHSI “a JUIMTHCA Ha ¢ — ICTHHHE, a BUCJIOBJICHHS “‘a MCHIIIC
BiJl a” — XuUOHE, TOOTO @ 3HAXOJUTHCS Y BIAHOMICHHI “TIOALILHOCTI” /10
a, ajle He y BIJHOWIEHHI “MeHme” a0 a. BomgHouac a1 000X LMX
BIJIHOIIEHB MPU OYb-IKMX HATYpAIbHUX d, b, ¢ ICTHHHUMU OyayTh TaKi
BUCJIOBJICHHS: “SIKIO a KpaTHE b 1 b KpaTHE ¢, TO @ KpaTHE ¢, “IKIIO a
<bib<c, Toa < c” Kl XapakTepU3yKOTh TPAH3UTUBHY BJIACTHUBICTb.
Ile came MOKHA CKa3aTH il Mpo 1HII BiIHOMEHHS Ta BJIACTUBOCTI.

Omxe, Tpeba BUAIIMTH HAWOUIBII 3arajibHi M 1CTOTHI BIACTUBOCTI
BIJIHOIIEHb Ta MOKJIACTH iX B OCHOBY XapaKTEPUCTUKU HAHBAKIIMBIIIMX 1

HaWTMOMIMPEHIIMX TUIMIB BIJIHOIIEHb.

BigHomEHHs o, BUBHAYEHE Y MHOXKHHI M, HA3UBaIOTh:

peiekcugHum, SIKIIO JUIsl KOKHOTO a € M BUKOHYETHCA (a,a) € &
(a 3HaXOAUTHCA Y BIAHOMIEHHI oo camo A0 ceOe). BiIHOMEHHS IO I11b-
HOCTI”, “mapajenbHOCTI MpsAMMUX", “pIBHOCTI” € pe(IECKCUBHUMH, a
BIJIHOIIEHHS “OLIbIE”, “MEHIIE”, “NEPNEHIUKYJIIPHOCTI — Hi;

AHmMUpeIeKcCuGHuUM, SKIO ISl KOKHOTO a € M  TBEepKEHHS
(a,a) € ¢ HE BUKOHYETHCA (a HE 3HAXOJAUTHCA Y BIAHOIICHH] o0 CaMO J10
ceOe). AHTUPE(PIICKCUBHUMHU € BIJHOWICHHS “Ouiblie”, “MeHue” 'y
YUCJIOBUX MHOKMHAX 1 NEPHEHAUKYISPHOCTI — Y MHOXKHUHI TIPSMUX HaA

TJIOIIMHI;
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apeghiexcueHum (HepeghieKCUuBHUM), SIKILO JESKI €IEMEHTU a € M
HE 3HAXOJATHCS Yy BIJHOWMIEHHI (a,a)€ «, a JesiKl €1eMeHTH a <€ M
3HaXOAATHCS Y BIHOIIEHHI (a,a) € « .

CUMEempUYHUM, SKINO 1 Oyab-sIKUX a,be M  BUKOHYETHCS
BJIACTUBICTH (a,b) € @ = (b,a) € ¢ (KMo a nepedyBae y BIHOUIEHHI a
10 b, To b Takok mnepedyBae y BIAHOMICHHI a J0 a). BigHOmmEHHs
“mapanesibHOCTI”, “NIEPHEHAMKYISPHOCTI” MPSAMHUX HA IUIOMIUHI, “To10-
HOCT1” TEOMETPUYHUX (PIryp € CUMETPUUHUMM;

AHMUCUMEMPUYHUM, SIKIIO JUIA KOXKHUX a,be€ M BHUKOHYETHCS
BJIACTUBICT (a,.b)eax 1 a#b = (b,a)¢ o (skmo a nepedyBae y
BIJIHOIIEHHI o 10 b 1 a# b, T0 b He nepedyBae y BIAHOILIECHH] a A0 a).
AHTUCUMETPUYHUMM € BIJHOIICHHS “Ounbiie abo AOpiBHIOE™ (>),
“MeHIe ado 1opiBHIOE” (<), “€ MAMHOMXKUHOKW (C);

acuMempu4HuM, KO JUIsl KOXKHUX a,b € M BUKOHY€THCS BJIACTH-
BICTh (a,b) e a = (b,a) ¢ a (KO a nepedyBae y BIIHOIIEHHI o JI0 b,
To b He nepedyBae y BIJAHOIIEHHI a A0 a). ACUMETPUYHUMH €
BIHOMICHHS “HOAUIFHOCTI”, “OuTbIe”, “MeHIIE

MpAH3UMUGHUM, KO s OyaAb-IKUX a,b,c € M BUKOHYETHCS
BJIACTUBICTh (a,b)ea 1 (b,c)e a = (a,c) € a (AKIO a 3HAXOJUTHCS Y
BIIHOIIEHHI a A0 b, @ b — y BIJHOIICHHI & J0 ¢, TO a nepedyBae y
BIIHOILIEHHI o JI0 C);

AHMUMPAH3UMUGHUM, SKIIO s Oyab-skux a,b,c€ M BUKO-
HY€ThCS BIACTUBICTh (a,b)ea 1 (b,c)e ax = (a,c) ¢ a (KO a 3HAXO-
JIUTHCSl Y BIAHOWIEHHI o 10 b, a b — y BIHOIIEHHI o A0 ¢, TO a HE
nepeOyBae y BiAHOWIEHHI o JI0 C);

MpaH3umMUeHUM, SIKINO 111 OyIb-SIKMX a,b,c € M BHUKOHYEThCS
BIACTUBICTh (a,.b)ea 1 (b,c)ea = (a,c) € a (AKIO a 3HAXOJUTHCS Y
BIIHOIIEHHI a 10 b, a b — y BIJAHOIIEHHI & JI0 ¢, TO a nepedyBac y
BIJIHOILIEHHI o JI0 C);

AMPAH3UMUGHUM, SKIIO BiJHOIICHHS HE € HI TPAH3UTUBHUM HI
AHTUTPAH3UTUBHUM,;

36'A3HUM, KO JUIs1 OyIb-IKUX a,b € M BUKOHY€ETHCS BJIACTUBICTH
azb=(a,b)ea, abo (b,a)e a (axmo a # b, T0 a nepedyBae y BIIHO-
mIEHHI o 10 b, a00 HaBmakW). 3B'S3HUMHU € BIAHOIICHHS “OLIbIIE”,
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“MEHIIE”, a  BIAHOWIEHHS  “HOAUIBHOCTI,  “mapajelIbHOCTI,
“’NepNEHIUKYJISIPHOCTI — Hi.

Sk 06aunmo, pi3HI 3a 3MICTOM BIJHOIICHHSI MOKYTh MAaTH CIHIJIbHI
BJACTUBOCTI. e nae 3mory knacu(ikyBaTy MeBHI BIHOMIEHHS 32 TUMU
a00 IHIIUMH BJIACTUBOCTSIMH.

VY npoueci pOo3BUTKY Ta MPAKTUYHOI JISLIBHOCTI BUKPUCTAII30BYBa-
JUCS  HAWB@KIIMBINII TPyNyd  BUIHOWIEHb, 30KpeMa  BIJIHOUIEHHS
€KBIBAICHTHOCTI, MOPSAAKY, QYHKIIIOHAIbHE ((PYHKILIA).

2. BiIHOIIEHHS! o, BU3HAYEHE Yy MHOXKMHI A, Ha3UBaIOTh
GIOHOWEHHAM eKeiealeHmHocmi a00 eKeieaieHmHicmio B M, SKIIO
BOHO pe(pIeKCUBHE, CUMETPUYHE il TPAH3UTUBHE.

JIiist Toro mo0 BIJIHOMIEHHS o 0yJIO BIJHOIICHHSM €KBIBAJCHTHOCTI,
MOBHUHHI BUKOHYBATHUCS BC1 TPU BJIACTUBOCTI.

IIpuknaau BiAHOLIEHh €KBIBAJICHTHOCTI:

1. BigHomieHHs: piBHOCTI BU3HAYE€HE HA JOBUIbHIM MHOXKHMHI M Mae
BC1 TPH BJIACTUBOCTI, OT’KE BOHO € BIJIHOIICHHSIM €KBiBaJICHTHOCTI.

a =a — pe(PIECKCUBHICTD;

a=>b < b=a — CUMETPUYHICTB;

(a=b) A(b=c) = a=c — TpaH3UTHUBHICTb.

2. BigHomeHHs napaneibHOCTI HA MHOKHHI NIPSIMUX.,

al| b — pe(AECKCUBHICTS;

allb< b||a — CUMETPUUYHICTB;

(a||b) A (b||c)= a|| ¢ — TpPaH3UTUBHICTH.

3. BigHoMmEHHs NapajieabHOCTI HA MHOYKHHI TUIOLIHH.

4. BigHOmEHHS MOAIOHOCTI HA MHOKUH1 (Iryp (TPUKYTHHKIB,. . .).

5. BigHOWIEHHS “MaTyh OJHAKOBE Mpi3BUIINE~ HA MEBHIHA MHOXKUHI M
JIOJEH.

6. BiIHOEHHS «HABYaTHUCA B OJIHOMY KJacl» HAa MHOKHHI YYHIB
IKOJIH.

7. BIAHOIIEHHS pIBHOCUJIBHOCTI HA MHOKUH1 M PIBHSIHb.

3a JOMOMOTrOK BiJHOIIECHHSI €KBIBAJICHTHOCTI BUKOHY€THCS JIOCUTH
MOIIMPEHA ONEpaLlisl — po3oumms HE MOPOKHBOT MHOMKUHM Ha IT1AMHO-
YKMHU, SIK1 HA3UBAIOTh KJAACAMU, A00 KIAcaMU eK8I8ANeHMHOCMII.



37

[TokaxkeMo, SIK 3B'13aH1 HA MHOKMHI A BIAHOIICHHS €KB1BAJICHTHOCTI
3 TIOHATTAM PO30OUTTS LI€1 MHOYKHUHM.

KoskHe po30uTTs S MHOKUHM A BU3HAYa€, MPU TOMY TIIBKH €IUHE,
BIIHOIICHHSI €KBIBAJECHTHOCTI @, 1 HABMaKW, KOKHOMY BIJHOIICHHIO
€KBIBAJICHTHOCTI o HA M BIJNOBiAA€, PU TOMY TIJIbKH €JIMHE, PO3OUTTS
S MHOXKUHU M.

By/p-sike BIIHOIIEHHS €KBIBAJICHTHOCTI @ 3JIMCHIOE, TMPU TOMY
TUIBKU €JUHE, PO30UTTS S MHOKMHM M Ha KJacu, 1 HaBNAKH, KOXKHE
po30uTTs S MHOXKMHU M BU3HA4Yae, IPU TOMY TUIBKM €JIMHE,
BIJTHOIICHHSA €KBIBAJICHTHOCTI O.

BiaHOIIEHHSI €KBIBAJIGHTHOCTI o 3JHCHIOE pO3OUTTS S MHOXKMHU M
Ha KJIaCH, TakK IIO:

1) KOXKE€H €JIEMEHT MHOXKUHM HAJICKUTh OJHOMY 1 TUIBKM OJHOMY
KJ1acy;

2) Oyab-siKl JIBa €JIEMEHTU OJIHOrO KJjacy nepeOyBaiOTh y JaHOMY
B1JTHOIICHHI €KBIBAJICHTHOCTI;

3) Oyap-sKi JBa €JIEMEHTH, 10 HAJeXKaTh PI3HUM Kjlacam, HE mepe-
OyBarOTh y IbOMY BIJTHOIICHHI.

Hanpuknan: BionowenHs napanenvHocmi HA MHOMCUHI  NIOUUH
pPO30MBAE IO MHOKMHY HA KJIACH €KBIBAJICHTHOCTI (CTOMM MapaieabHuX
IJIOIIMWH) TaK, IIO:

1) Oyap-sika TUIOIMHA HAJIEXKUTH OJHOMY 1 TUIBKA OJHOMY 13 LIMX
KJ1aciB;

2) Oyap-siKi JIB1 TJIOIMMHKA OJTHOTO KJIACy MapaiesibHi Mix co0010;

3) Oyap-siKi JIB1 TUIOIIMHU PI3HUX KJIACIB HE MapajelbHi MIzK COOO0I0.

TyT Knacu €KBIBAICHTHOCTI MOCTYKWIM JKEPETIOM YTBOPEHHS HOBO-
ro TMOHATTA — HaMpsIMy HOpMalli CTOMA IUIOMMH (NEpHeHAUKYISPHOT
(HOpMabHO1) OPSIMOi CTOMNA MUIOLIMH: KOYKEH 13 KJ1aClB €KBIBAJICHTHOCTI
MJIOMKUH, TOOTO KOKHA CTOMNKA Mapaje/ibHUX IJIOMIMH, 33/1a€ HaIpsM
CBO€1 HOpMAUJII.

A0O0, Hampukaaa, SKIO 34 BIJIHOIICHHS E€KBIBAJCHTHOCTI B3SITH
BIJIHOIIEHHS MApAJIEILHOCTI MPSAMUX HA TUIOLIMHI, TO BIAMOBIJHE HOMY
PO30OUTTS € MHOKMHOK) BCIX HAIpPSMKIB HA TUIOIIMHI, 4 KOXKHUNA KJac
€KBIBAJICHTHOCTI € MHOKHMHOIO MapaiebHUX MPSAMUX (iX IyYKOM).
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BigHOmEHHS €KBIBAJEHTHOCTI HAOYHO 300paKYETHCS CUCTEMOIO
noBHUX rpadiB, MOOYJOBAHUX HA KJAcax €KBIBAIEHTHOCTI. Iloenum
Ha3WBalOTh I'pad, B SKONO BCl TOYKH CHOJYYEHO CTPIJIKaMH 1 BCl
BEPIIMHU MaroTh MeTI. MK KOXKHOK Iapor TOYOK MHPOXOIATH JIBI
MPOTWIEKHI CTPUIKH (BJACTUBICTH CUMETPUYHOCTI), TOA1 JJIsi TPOCTOTH
PUCYHKA iX 3aMIHIOIOThH BIIPI3KOM, SIKUI CIOJTYYa€ 1l TOUKH.

3. OnHUM 13 OCHOBHUX TMOHATH CY4aCHOI MAT€MaTUKW € HNOHSMMS
cmpyKkmypu ROPAOKY .

[ToHATTS 1IPO MOPSAAOK PO3MIIMICHHSA OO'€KTIB 'y MHOMKHHAX
BUKOPUCTOBYETHCSA JOCUTHh 4acTo. Tak, rOBOPATH MPO MOPSJIOK pO3Mi-
MICHHST OYJIMHKIB HA BYJIMILIX MICTa UM CE€Ja, NPI3BUIL Y CIIMCKY YYHIB
KJacy, YMCEN y HaTypaJbHOMY psji, mMdp y 3anuci yuciaa, ClIiB y
PEUCHHI.

CTpyKTypH MOPSAJKY BU3HAYAKOTHCA OIHAPHUMU BIJHOIICHHSIMM T1O-
PSAJIKY Ha MHOYKHHI.

Jloci MM pO3riasijaaiyd MHOXKHHHU, TOPSJAOK PO3MIIICHHSI €JIEMEHTIB
SAKUX HAac HE 1ikaBuB. IIpoTe Bke B JEKApTOBOMY JAOOYTKY MHOKHH
NOPSIIOK  pO3MillICHHST OyB HE aOMAKHUM: €JIEMEHTaMu JEKApTOBOTO
N00yTKY AXB € Taki mapu €JEMEHTIB, y SKUX MNEPIIMA KOMIOHEHT
00O0B'SI3KOBO HAJICKUTh MHOKUHI A, a apyruid — B. To0To, B Oyab-sKiid
TaKii mapi €JIeMEHT MHOKUHU A TIEPEAYE EEMEHTY MHOKUHU B,

Y  NOBCSAKIEHHOMY KHTTI 4acTO KOPUCTYEMOCS BHpa3aMHu:
“nepenye”’, “cmaye 3a”, “Omwkde”, “mam’”, “Buiie”, “HWXKYE” 1 T. I.
Hanpuknan, noHEAIOK “niepeaye” BIBTOPKY 1 “Cliaye 3a” HEAUICHO.

AOCTparyro4uch BiJI KOHKPETHUX MHOKHH 1 O00'€KTIB, sIKiI € iX efe-
MEHTAMHM, BBKATUMEMO, IO KOJIM MK €JIEMEHTAMH MHOXKWHU M BCTa-
HOBJICHO  BIJIHOIICHHSI ~ «IEPEAYE», TOOTO  €JIIEMEHTH MHOKHHU
PO3MIIIEHO TakK, MO AId OyJb-AKOI Mapu €JIEMEHTIB X 1 ) MOKHA
BKA3aTH, KUK 13 HUX MEPEAY€E IHIIOMY, TO HA MHOXKHHI YCTAHOBJICHE
BIOHOULEHHSI CHIPO2020 NOPAOKY.

3amicTh “x mepeaye y* KOpOTKO MUMIYTh X <y 1 TOJI “y CHiaye 3a x™,
y>Xx, TOOTO BIAHOWIEHHS CTPOrOr0 TNOPSJKY AHTHCUMETPUYHE.
OCKUIBKM B MHOXKHHI €JIEMEHTH PI3HI (HE MOBTOPIOKOTHCA), TO LILIKOM
3pO3yMIJI0, IO HISIKUHA €JIEMEHT He Imepeaye cam codl. Omke, Le
BIZIHOIIEHHSI aHTUpE(DIEKCUBHE. KO K OJUH €JEMEHT TNEPEAyE
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JApYyromMy, a Jpyruidi — TPEThOMY, TO THUM OUIbIIE MEPIUNA 3 IUX
€JIEMEHTIB MEPeay€ TPETbOMY, TOOTO BIIHOIIECHHS TPAH3UTHBHE.

TakuM YMHOM, BIJHOLICHHS CTPOrOro TMOPSAKY HA MHOXHHI A
BU3HAYAETHCSA TPHOMA YMOBAMM:

1) aumupedghnexcusrnicmo: 11 Oyap-IKOr0 X € A HE Ma€ MicL X < X;

2) anmucumempuyricms: I Oyab-sIKUX X € A 1 y € A, Takux, IO
X <yl1Xx#Yy, HEC Ma€ Micli y < X;

3) mpanzumuenicme. I OyJab-IKUX X € A 1y € A, 1 z € A TaKux, O
x<y,ay<z, Ma€ Miclg x < Z.

Hanpuknan, BigHOIEHHS “MeHIe” Ha MHOxUHI {1, 4, 6. 8, 9} € Bin-
HOIIEHHSM CTPOTOro MOPsaKy, 00:

1) (x<yiy<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;... — BiAHOLICHHS AHTHCHMECTPUYHE.

3) 1<1;4<4;... — BIATHOLIECHHS aHTUPE(PIECKCUBHE.

ODKke BIAHOIIEHHS “MeHIIe” Ha JaHli MHOKHHI € BIJHOIIECHHSIM
cTpororo nopsiaky. I'pad mporo BiHOMIEHHS (pUC. 6) HE Ma€ METENb.
Bynap-aky mapy uumcen (x, y), Taky, mo x < y, 3B’43y€ TUIBKH OJHA

i CTpiiKa, sika Hae Bija x A0 y. ['padikoM BIIHOIIEHHS €
N  rtaxa muoxuna: {(1, 4), (1, 6), (1, 8), (1, 9), (4, 6), (4,
8).(4.9). (6, 8), (6,9), (8.9);.

& 6 )
‘\\,Z/ YTOUYHUMO B1THOIIICHHSA MOPSLAKY TaAKUM
8 O3HAUEHHSIM.

Puc. 6 BigHomeHHs @, BHU3HAYEHE Yy MHOXMHI M,

Ha3UBAIOTh BIJHOLICHHSIM CHIPO2020 NOPSOKY, SIKIIO

BOHO TPAH3WUTUBHE 1 aCUMETPUYHE, 1 BIJHOWICHHSAM HECHIPO2020
NOps0KY, SIKIO BOHO TPAH3UTUBHE 1 QaHTUCUMETPUYHE.

3 O3HAQ4YE€HHS BWIUIMBAE, IO BIJIHOWMIEHHS CTPOrOoro MOPSAKYy —
aHTUpPE(PIICKCUBHE, a HECTpororo — peduekcupHe. Cepes BiAHOIIEHb
CTpPOroro TMOPSAKY € Takl BIAHOWICHHS: “OuIbuMiA”, “rpyOlmumi”,
“IBUAMMN ., “BaKYMK’, “TeMHIMMA~, “ryCcTimudid’, ‘“crapimii’,
“monoamuii”. BiHOMIEHHSIMHA HECTPOTOrO MOPSIAKY Y MHOYKHUHI YHCEIT €
«Oupie abo JOPIBHIOE» , «MEHIIE ab0 JOPIBHIOE», a00 BIIHOWIEHHS
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NOAUIBHOCTI Y MHOKHMHI N HaTypaJIbHUX YHCEJ € TAKOK BlJHOIICHHSAM
HECTPOTOro MOPSIKY.

4. MHOKMHA HA3UBAETHCS YHOPAOKOBAHOI, SIKIIO BIJHOCHO Oyb-
SAKUX 11 €JEMEHTIB X 1 y BCTAHOBJICHO, KWW 3 HUX CIIAy€ 3a JAPYyrUM
(a00, HaBIAKW, AKUNA TEPEAYE APYromy), NPUUOMY 3aJ0BOJIbHAIOTHCS
YMOBHU aHTUPE(PICKCUBHOCTI, AHTUCUMETPUYHOCTI 1 TPAH3UTUBHOCTI.

Ile Moxe OyTH, HaNpHKJIAJA, MHOKMHA WICHIB CIM'i, €JIEMEHTH SIKOi
YIOPSAJAKOBAaHI 34 BIKOM.

3BUYAHHO, 3 HATypPaJbHUX YMCEJ MOXHA YTBOPUTH 1 HEBIOPSI-
KOBAHYy MHOXUHY, MPU YMOBI, KOJM HAC HE LIKABUTh MOPSJOK CIIiTy-
BaHHsI €JIEMEHTIB, & JIUIIIE SIKACh 1HIIIA YMOBA, HANPUKJIAJI, HAC LIKABJIATh
JIUIIE TIApHI YKUCIa NEPIIoro Aecatka. EJeMEHTH 1€l MHOKUHA MOXKHA
3anucary B Oy Ab-IKOMY MOPSIJIKY:

a) B NOPSAKY 3pocTaHHs: (2, 4, 6, 8, 10);

0) B nopsiaky crnaganus: (10, 8; 6, 4, 2);

B) sIK 3aBrojHo: {6, 4, 2, 8, 10).

EneMeHTH MHOKHMHHA MOXYTh OyTH YIHOPSJAKOBAaHI 3a OYIb-IKOIO
03HAKOIO (3a KOJIbOpOM, 3a (opMoOIO 1 T. 1H.). Tak, mo0 neriie KOpUucTy-
BATHUCA CJIOBHUKOM, Y HbOMY CJIOBA YIIOPSAKOBYIOTH 3a OyKBaMH, SIKI
CTOATH “mBuUamE” B andaniti. YUCI0BI MHOKUHU 31¢OUTBIIIOTO BIOPSI/I-
KOBaHi 32 BEJIMYUHOIO YHUCEIL.

Iouamkoeum e€neMEHTOM YIHOPSAKOBAHOI MHOXKUHHM Ha3HBaKOTh
€JIEMEHT, SIKOMY HE NEPEAY€E HIIKUM THIIUI €IEMEHT, TOOTO MOYaTKOBUIA
CJIEMEHT HE Ma€ MomnepeaHboro. ENeMeHT, sSKuii He Mae HACTYITHOIO,
HA3UBalOTh OCMAHHIM. 3BUYaiiHO, HE BCsIKa MHOXKHHA Ma€ MOYaTKOBUIA
a00 OCTaHHIM €JIEMEHT. Y MHOKHHI HAaTypaJbHUX YMCEN MOYATKOBUM
€JIEMEHTOM € 1, OCTaHHBOI'O €JIEMEHTA HEMAE.

ko a > b 1 gKmo a1 OyJap-IKOro €JIeMEHTAa X #a 1 x # b 13 TOro,
oo a > Xx, CHAIaye, MO X HE > b, TO BBAKAKOTh, MO a O€3M0CEPEIHBO
criaye 3a b.

S. BigHOIIEHHS MOPSAAKY B yHOPSAKOBaHIM MHOKWHI HA3UBAKOTH 8i0-
HOWEeHHAM JUIHIUH020 a00 YLIKOBUMO20 ROPAOKY, SIKIIO L€ BiAHOIICHHS
3B's3He. [Ipuragaemo, BIAHOIIEHHS ¢ HA MHOKHMHI M Ha3UBAETHCS
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3B'SI3HUM, SIKIIO JJIs1 OYJIb-SIKMX JIBOX €JIEMEHTIB Li€i MHOXKUHH a #* b
BUKOHY€TBCSI a00 a ¢ b, abo b ¢ a. BimHOMEHHSI NOPAJIKY, SIKE HE Ma€
BJIACTUBOCTI 3B'I3HOCTI, Ha3UBAIOTh BIOHOUIEHHSAM YACMKO06020 NO-
PAOKy. BIINOBITHO MHOKUHY HA3UBAKOTh JIIHIUHO-YNROPAOKOGAHOW a00
YACMKOB0 YNOPAOKOGAHOI0 MHOKUHOIO.

Hanpuknaa BiAHOIMIEHHS “X KpaTHE )’ HA MHOXHWHI HATypaJbHUX
YUCEJl € BUIHOMICHHSIM YaCTKOBOTO 1 HECTPOroro IOpsSaKy: L
BIZIHOWIEHHSI pe(dyieKCuBHE (a KparHEe a) 1 He i Oylp-AKO1 mnapu
HEPIBHUX HATYPAJIbHUX YMCEJI BUKOHYETHCA OJIHE 3 ABOX a00 a KpaTHe
b, abo b xparHe a.

BigHomeHHs “a > b” — BIAHOWIEHHS JIIHIMHOTO 1 CTPOroro mopsiaKy
HA MHOXHWHI HATypaJIbHUX YWCEN; 1I€ BIIHOIMICHHS aHTUPEQIICKCUBHE 1
JUIst OyJIb-SIKOi Tapy HaTYpaJlbHUX YKMCEJT TAKUX, 10 d # b, BUKOHYETHCS
OJHa 13 YMOB: a00 a > b abo b > a.

SIKio B ynopsAKOBaHiA MHOXKHUHI M KOXKHA HEHOPOXKHS MHOXKHMHA
Ma€ HAUMEHINWI €JIEMEHT, TO TAKWil TOPSAAOK HA3UBAKOTH HOBHUM, A
MHOKHHY — ULIKOM YROPAOKOBAHOIO.

[ToBHMIT MOPSAIOK — 3aBXKAW JIIHIAHUNA, OCKUIBKU Oy/ib-IKa JBOEJIC-
MCHTHA MIAMHOKMHA JAHOI MHOXKHMHU Ma€ HalMEHINHWI €JIECMEHT, a
OTXKE, sl OyJb-sIKOi Mapu Pi3HUX €JIEMEHTIB LIJKOM YIIOPSIKOBAHOI
MHOKWHHM X04 OW OJHE 13 CHIBBIIHOWIEHD @ > b a00 b > a NpaBUIIbHE.

6. JIIHIIfHO yNOpsAJKOBaHI MHOKWHW MAarOTh P/l BJACTUBOCTEH.
Po3ristHeMo J€sIK1 3 HUX.

Hexait a, b, ¢ — €1€MEHTH MHOXUHM M, ynopsiAKOBAHOI ACSKUM
BIIHOIICHHSIM. SIKIIO BiOMO, IO €JIEMEHT a IMepeOyBae B LIOMY
BIIHOIIICHHI 3 €JIEMEHTOM b 1 €JIeMEHT b nepeOyBae B LIbOMY BiJHO-
HIEHHI 3 €JEMEHTOM ¢, TO TOBOPATh, IO E€JIEMEHT b JIEKUTH MK
€JIEMEHTAMHU a 1 C.

Hanpukinana, SKIIO MHOMKMHA HaTypajlbHUX YMCEN YIOPSJIKOBaHA
BIIHOIICHHSIM “x < Y™, TO 3 TOro, mo 2 <5135 <7, ciaiaye, mo 4ucio 5
JCKUATh MK yncaaMu 2 1 7.

MuoxkuHa X, sKa € JIHIHHO BIOPSAKOBAHOK, HA3UBAETHCSA
OUCKPEemHOI0, SKIIO MDK OyJb-SKUMH JIBOMA ii €JIEMEHTAMHU JIC)KUTh
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JUIIE CKIHYEHA MHOKMHA €JIEMEHTIB. Hanpukiaa: MHOXKHHA LIUIHX
YyCcesl, MHOYKUHA HATYypaIbHUX YUCE.

JIIHIHO BMOPSAKOBAHA MHOKUHA HA3UBAETHCS WLIbHOIO, SIKILO IS
OyJIb-IKMX PI3HUX €JICMEHTIB L1€i MHOKMHM ICHY€ €JIEMEHT MHOMHHHU,
o0 JICKUTh MDK HUMU. Hanmpukiaa: MHOXKHHA PallOHATBHUX YMCEN,
JIACHUX YHUCET.

OT:Kke: B pe3yJIbTaTi BUBYECHHS JTAHOT TEMHU CTYJIEHT OBUHEH
3HATHW: 03HAYCHHS. HAWBAKIIMBIMIMX 1 HAWXaApPAKTCPHIMIUX THUIIIB
BIJIHOIIICHB, BiJIHOIIEHHS €KBIBAJICHTHOCTI; BIJHOIICHHS CTPOroro i
HECTPOroro MoOpsJIKY; JiHIHHO BHOPSJAKOBAHOT MHOKMHM, MHOXKUHH 3
MOBHUM TIOPSIIIKOM;

y M 1T . KJIacu(pIKyBaTH MEBHI BIAHOIIECHHS 3a TUMHU a00 IHIIUMH
BJIACTMBOCTSAMM, pO30MBATH MHOXKHHY Ha KJIacu €KBiBaJE€HTHOCTI;
BIJIPI3HATH BIAHOIIEHHS CTPOrOro 1 HECTPOroro MOPsJIKY, LIIKOBUTOIO
Ta YaCTKOBOT'O MOPSIJIKY.

Opi€HTOBHI 3aB/IaHHsI, K1 IOBUHEH BMITH BUKOHATH CTYJCHT:

1. Ha pucyHkax 300paxkeHO rpady pi3HUX BIJHOLICHB, SIKI 3a/1aHi Ha
MHOXKUHI D = {2, 3,5, 7, 9}. BkaxiTh cepea HUX rpadu: TpaH3UTHUBHOTO
BIJIHOIICHHSI,  QHTUCUMETPUYHOIO  BIJIHOIMICHHS,  PE(IECKCUBHOIO
BIIHOILICHHST;, BIAHOMIEHHS €KBiBAJICHTHOCTI;, BiTHOIIECHHS MOPSIJIKY.

2, (3 @ O @ O
(0 o o

7 @ @

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

2. TToka3atu, MO BIAHOWMICHHS! PIBHOMOTYKHOCTI B Oy/Ib-AKIi CUCTEMI
CKIHUCHUX MHOHWH € BIIHOIIEHHS €KBIBAJICHTHOCTI.
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3.Ha muHoxkmHi X={3, 5, 11, 9, 7} 3amaHO BIJHOLICHHSI X > .
[To6ynyBarn rpad i1 rpadik wporo BiaHOmICHHS. [lokazath, MmO uE
BIIHOIIICHHSI € BiAHOIIEHHSIM CTPOroro MOpsiiky.

4. JloBecTH, 110 MHOKMHA BCIX LIUIUX YUACEN Z JIHIMHO YIOPSAKOBaHA
BIIHOIICHHSIM “Xx <.

5. Hakpecnutu rpad 1 rpadik BiaHOMICHHS “Oulbiie ad0 JOPIBHIOE”
Ha MHOkUHI {9, 7, 6, 4}. SIkoro nopsiAKy € 1e BiagHOmeHHs? Yomy?

6. B cimM'i yoThpu auTUHU, 1 BCl AiBYaTtKa. YW € BiAHOMICHHS “OyTH
CECTPOIO” HA MHOYKHHI JITEH 11€1 CIM'T BITHOIIEHHSIM €KBIBAJICHTHOCTI?

7. Hakpecautu rpad BIIHOIICHHS “MaTW OJHY 1 Ty caMmy OcCTady npu
JUJICHHI 3 ocTauero Ha 3”7 Ha MHOXkUHI A = {4, 5,6, 7, 8,9, 10}. Yu € e
BIJIHOIICHHSI  BIJTHOIIEHHSIM  €KBIBAJICHTHOCTI?  3HalTU  po30UTTSA
MHOKMHH 32 LIUM BIJTHOIIICHHSIM.

8. I[loOyayBatn rpad BIAHOMIEHHI Xx=) +3 MDK €JIEMEHTaMHU
MHOKUHM {0, 1,3,5,6,7,8,9, 10}.

9. IloOynyBatu rpadu BIAHOLIEH HA MHOXUHI JIIOACH: “OyTH
cecTporo”, “Oytu Oparom™, “OyTH HavyalbHUKOM . BU3HAUMTH BJacTH-
BOCTI LIMX B1JHOIIECHb.

10. Po30utu BCi HatypasibHi yncna Bia 1 no 30 Ha kiacu Tak, mo0 J10
OJIHOTO KJIaCy BBIHIUIM YMCIIA, SIKI MAlOTh OJHY 1 Ty camy ocTady Nnpu
aiteHdl Ha 7. CKUlbKM faictand KiaciB? 3a SIKUM  BIJHOILIEHHSIM
€KBIBAJICHTHOCTI 3p00JICHO LIE pO30OUTTs?

11. JlaHo MHOXXMHHU: X — MHOXXKMHA OYKB JaTUHCBKOro aj(asiTy,
A={a,b,c,d,e, [}, B={c f}, C={ab,d}y, D={d k[, mn},
E={k,[,m,n}. Po3rnsiHbTe BIAHOWEHHA “OyTH NIAMHOKMHOIK Ha
MHOXKUHI L ={X,A4,B,C,D,E}. TlokaxiTh, IO JAaHE BiJHOIICHHS €
BIJIHOIIEHHSM HECTPOToro nopsaky. [lepesipTe ur BOHO JHIKAHE.
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IIoHATTS NPO KOMOIHATOPHI 3aaa4i
[IpaBuiio cymu.
IIpaBuno 100yTKy.
Po3minieHHs1 6€3 MOBTOPEHb.
PO3MIICHHS 3 MOBTOPEHHAMM.
[lepecTaHOBKHM 0O€3 MOBTOPEHD.
[IepecTaHOBKH 3 MOBTOPEHHAMM.
KomoOiHarii 1 ix BJaCTUBOCTI.
TpukyTHuk [Tackas.

® NNk W=

JIro M H1 O IEHHO NPUXOAUTHCS MIPKYBATH — K CKEpyBaTu co0010 B
Tiid M 1HIA cutyauii. BapianTiB iHoa1 ay»ke 6arato 1 mo0 3po0uTH Te
YY IHILIE PO3MIIICHHS, Y4 NEPEMILIEHHS, TOM YU 1HIIKKA BUOIp, TOOTO SIK
CKOMOIHYBaTH (B TapHOMY PpPO3YMiHHI 1LOTO CJIOBA), PO3YMHOMY
KEpIBHUKY MOTpIOHO n00pe mnoaymaru. OpHiero 3 objacreid
MATEMETUKU, sKa HaM MOXKE JOIMOMOITH JOCATTH ONTUMAIbHOIO
(Hafikpamioro 3a THM a00 1HIOIMM KpUTEpPIEM) KEPYBaHHs, €
KomOiHaTopuka. J[aHa MareMaruka, B Halll 4ac, J0cCsArjia Haa3BUYaiHO1
NOMYJIAPHOCTI.

Po3rasiHeMoO J1Ba cami €JIEMEHTApHI 1 MaKe OYECBUHI MPaBUIIA, SKI
3a MOBHOTO OCMMCIICHHSI OYJIb-SIKOi KOMOIHATOpPHOI 3aja4i, MOKYTh il
po3B’si3atu. Lle npaBuio cyMu ii mpaBuiIo J0OYTKY.

1. SIkmo MHOXUHM A 1 B HE MEPETUHAIOTHCS, TO YHCIO E€JIEMEHTIB
MHOKWUHU AU B TOPIBHIOE CyM1 YHCEJT €JIEMEHTIB MHOKHUH A 1 B, TOOTO:
ANB=0 = n(Aw B)=n(A)+n(B).

Lle € npasuno cymu.
CnipaBeUIMBE TaKOXK 1 y3a2aibHeHe NPAGUILO0 CYMU:
A4ANA,=0=nm4ua,u..UA4,)=

=n(A4)+n(4)+...+n(4,).
Hanpuknan, B MarasuHi, st BHOOPY OJHIET PYYKH 3 TPhOX

MacCJISIHUX, IECATH YOPHUJIBHUX 1 IT SITU MAPUKOBUX, MOTPIOHO 3pOOUTH
omvH 3 18 (3 + 10 + 5 = 18) MokuBUX BUOOPIB.
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B nonepeaniii 3amaui GirypyroTb TPU MHOKHHH, SIKI TOMAPHO HE
NEPETUHAIOTHCS. SIKIIO K MHOKUHM TEPETHUHAIOTHCS, TOOTO MICTATH
CHIJIbHI €JIEMEHTH, TO MO0 JABa pa3u Wi CIHUIbHI €JIECMEHTH HE
BpPaxoOBYyBaTy, MOTPIOHO MPH 3aCTOCYBAHHI MPaBWa CyMH iX OJIMH pa3
BIJTHSITH.

OTmxe popmynu npasuna cymu HaOyyTh TAKOTO BUTIISIAY:

a) JUI IBOX MHOKHH:

n(Au B)=n(A)+n(B)—n(ANB).

0) 11 TPhOX MHOYKHH:

nAuwBUC)=n(A)+n(B)+n(C)—

—n(ANB)—n(ANC)—n(BNC)+

+n(ANBNC).

A B

BuBeaeHHs 1i€i popMysid O4YE€BUHE 3
KkpyriB Efinepa-Benna (puc.7).
[Toai6HO Oya€ 1 A m MHOKHH. .

Hanpuknan, 3amaya; Ha nepmomy Kypci
p 1, 321 p Y Kyp Pic. 7

NeJaroriyHoro (pakyapTeTy 95 CTyAeHTIB
3aXOIUTIOKTBCA cnopToM. 3 HuUX S50 3aiimatoTbest OacketOonom, 48 —
BOJICH00I0M, 36 — TeHicOM, OackeTOO0sIOM 1 BoJieiidomom — 21, 6ackeT-
00JI0M 1 TeHICOM — 15, BoJieii000M 1 TeHicOM — 18. CKiNbKU CTYACHTIB
3aiMarOThCsl THIIMMU BUJAMHU CHOPTY, SIKIIO 5 CTYJCHTIB 3aliMarOThCs
0ackeT00JIOM, BOJICHOO0JIOM 1 TEHICOM?
Pozé'azaunna. 1-it cnoci06 (anamituunuii). Ilo3Hauumo wepes H —
MHOKUHY CTYJIEHTIB, SIKi 3aiiMaroThCsl 0ackeT000M, B — BOJIEHOOJIOM 1
1" — teHicom. Tak, K € CTYJECHTH, sIKI 3aii-
MaroThCsl IBOMA 1 TpbOMa BUJAMU CIIOPTY,
TO Il TPM MHOKHMHH 3a YMOBOIO MOMApHO
NEPETUHAIOTHCS. 3a MPaBUIIOM CYMU BU3HA-
YUMO, CKUJIBKH CTYJICHTIB 3aiMMarOThCs X04a
0 OJTHUAM 3 LIUX TPHOX BUJIB CIIOPTY:
nbwBUT)=n(b)+n(B)+n(T)—-
—n(bNB)—n(bNT)—n(BNT)+
+n(bNBNT) =
=50+48+36—-15-18—-21 + 5 =85 (cTyneHTIB).
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Tom iHmWMMKM BUaaMM  Ccriopty  3aiiMatrotees: 95 —85=10
(CTYJIEHTIB).

2-ii cnocid. Po3B’s30K 3a1adi OYEBUJHMI 3 JOMOMOIOK jJiarpam
Efinepa noganux Ha pucyHky ( 19 +16+14+10+5+ 13 +8=85).

2. [Ipasuno 000ymKy. 4YWCIO €JIIEMEHTIB JIEKapTOBOrO J00YTKY
CKIHUCHUX MHOKHMH JOPIBHIOE€ JOOYTKY YHCENI €JIEMEHTIB Y KOXHIKA 3
JAHUX MHOKUH. [HIIMMU CJIOBaMU: SIKILO €JIEMEHT ) MOYKHA BUOpaTH 1
crocobamu, a micias KWoro BUOOPY €JIEMEHT a; MOKHA BHUOpaTtu mp
cnocodaMu 1 T. JI., @ €JIEMEHT a, MICAS BUOOPY BCIX MOMEPEAHIX —
1y CIOCO0aMHU, TO TOJI KOPTEX (a1, az, ..., Ar) MOYKHA BUOPATH 1y 1y-... Hiy.
cnoco0amu.

Hanpuknan BCiX 4oTUpUUM(POBUX YMCEN Y JACCATKOBIA CHCTEMI
yucaeHHs € 9000 (9-10-10-10 =9000; B uucai HA NEPIIOMY MICLIl HYJIb
HE MOxke OyTH, TOMY nepia iudpa BUOUPAETHCS 3 MHOXKUHU 3 JIEB ATH
€JIECMEHTIB).

3. Hexait MHOkMHA M MICTUTh m €JIEMEHTIB. Posmimjennam 3 m
€JIEMEHTIB 110 7 0€3 NOBMOPEHHA CIEMEHTIB HA3UBAETHCS OYAb-SIKHA
KOPTEXK JIOBKMHM 7, €JIEMEHTU SIKOTO BIJPI3HAIOTHCS MK COOOI0,
CKJIQJICHUH 3 m €JIEMEHTIB MHOKHHU M.

VY po3MILIEHHSX, K1 BBOASITHCA 3a LIMM O3HAYEHHSM, HEMAE OJIHAKO-
BHUX €JICMECHTIB.

[Tpuknaau

1. Po3mileHp 3 IBOX €JIEMEHTIB ¢ 1 b 110 JiBa MOKE€ OYTH TiJIbKH JBA:
(a, b), (b, a). BoHU BIAPI3ZHAIOTHCS JIUIIE MOPSIKOM.

2. Po3MmilieHp 3 TphOX €JIEMEHTIB a, b, ¢ MO JIBa € WICTh: (a, b), (a, ¢),

(b, a), (b, c), (c, a), (c, b).

Po3mimeHns (a, b) 1 (a, ¢) BIAPI3HIAKOTHCS €JIEMEHTAMM, 4 PO3MIIICH-
Hs (a, ¢) 1 (¢, a) — NOPSJIKOM.

KinbpKiCTh pO3MIILEHD 3 7 €JEMEHTIB MO # MO3HAYAITh uepe3 A .

3 O3HAYCHHs BUILIMBAE, 11O 71 > A.
dopMyna yucia pO3MILNIEHb 3 M €JIIEMEHTIB 10 7 BUILIMBAE 3
npasuiaa 100yTKY 1 JOPIBHIOE:
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A" = —)-(m—2) ... (m—(n— 1)),

m

J€ m — 1€ KUIBKICTb €JEMEHTIB MHOXUHM M, m —1 — KUIBKICTb
CJICMEHTIB MHOXMHU M 0€3 OJHOT0 ejieMeHTa, m —2 — 0€3 JIBOX,
m—(n—1) — KUIBKICTh €JIEMEHTIB MHOXMHU M 0e3 (n— 1)-oro
CJICMEHTA.

ToOTO0, 4MCIIO PO3MILIEHD 3 7 €JIEMEHTIB T0 # IOPIBHIOE TOOYTKY 7
MOCJIIOBHUX HATYPAIbHUX YHUCEJI, HAUOLIBIIE CEPE SIKUX 1.

dopMmyIly yucia po3MilEHb 3 7 €JIEMEHTIB 110 # MOKHA MEpEnucaTu
1 TaK:

A =mm-1)ym-2)-...-(m—(n-1))= L'
(m—n)!

[Tpuknaau

1. CkiIbKM TpU3HAUYHUX YMCEJT MOXKHA ckjiactv 3 uudp 1, 3, 5, 7, 8,
9, o0 ’K0/IHA 3 HUX Y LIMX YKCaX HE OBTOPIOBAIACH?

Pozs'sizanns. Uucen Oyae CTUIBKM, CKUIBKM MOYKHA CKJIACTH
PO3MIIIECHD 3 IECTH €aeMeHTIB 4,2, 5, 7, 3, 9 no Tpu, 00 KOXKHE Take
PO3MIIICHHS A€ TPU3HAYHE YKUCIIO, TOOTO

A =6:(6-1)(6—(3—-1))=654=120(uncen) — 3a GopMyJIOI0.
AGo 3a npaBuioM 100yTKy A = 6-5-4 = 120(uncen).

2. CKIUJIBKH HEMApHUX JBOLUM(POBUX YUCET MOXKHA YTBOPUTHU 3 LMD
2,4, 8, 9, akimo KOKHY LMPpPY Y KOKHOMY YHCII MOKHA BUKOPHC-
TOBYBATH TUIBKW OJUH pa3?

Pozé'azannsa. YCboro JIBOUM(PPOBUX YMCEN y JAHOMY BHUMAAKY
MOKHA yTBOpUTH A; = 4-(4—-(2-1))=43=12.

KinpkicTh 4ymcen, sika 3akiHuyBaruMeTbes mdpamu 2, 4, 8, 9,
oAHakoBa 1 AopiBHE 12 : 4 = 3. Omke, uudpporo 9 (€AMHOK HEMapHOK
unMdporo cepea J1aHOoT MHOKMHM) 3aKIHUYEThCS TPH 4uUCHa, Kl M €
INYKAaHUMH HEMAPHUMM YMcIaMHu. IX MoxkHa i mepepaxysaru: 29, 49, 89.

MoskHa MIpKYBaTH 1 Tak. K10 BiAKUHYTH LUPpyY 9 B yCIX 3100y THX
HEMAPHUX ABOUM(PPOBUX YMCIAX, TO OJHOUMPPOBUX wYHCET Oye
CTIJIbKH, CKUIbKM MO>KHA iX 3anucatu 3 uadp 2, 4, 8, Too6To 3.
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4. OCKITbKM PO3MIMIEHHSAM € BIOPSJKOBAaHA CYKYIHICTh OO'€KTIB
(KOPTEK), TO B HUX MOKYTh OyTH i MOBTOPEHHS OJIHAKOBUX CJIEMEHTIB.
Takum €, Hanpukaana, KOPTEKI HUPp y 300paKEHHSAX YMCEN, KOPTEXKI
HOT Yy 300p@KEeHHAX MY3UKaIbHUX (pa3 1 T. A. TakuM YMHOM JIICTAEMO
PO3MIIIEHHS 3 TOBTOPEHHSIM.

Po3mimieHHaAM 3 nOGMOPEHHAM 3 m CIEMEHTIB MO n, m,n € N,
Ha3UBAETHCA OyAb-SIKMI KOPTEK JOBXKHUHHU 7, SIKMH CKIAQHA€ThCA 3
€JIEMEHTIB MHOKUHU M = {a1, aa, ... G} 1 B IKOMY X04a O OJIMH €JIEMEHT
MOBTOPIOETHCS.

Po3MilIEHHsT 3 TTOBTOPEHHAMHU 1 0€3 MOBTOPEHBb TICHO MOB'A3aHI 3
MOHATTSAM JIEKAPTOBOTO (MPSAMOro) H100yTKY MHOKHH. PO3risiHeMO 1e Ha
KOHKPETHOMY MPUKJIAII.

Hexait M = {a, b}. 3naiinemo npsmuii ksagpar M? ta npsaMuii Kyo
M3 uiei MHOKUHH. J{iCTAHEMO:

M= {(a, a), (a, b), (b, ), (b, b)};

M= {(a, a, a), (a, a, b), (a, b, a), (a, b, b), (b, a, a), (b,a,b),
(b, b, a), (b, b, b)}.

Ak 06aunmo, BCi MOKJIMBI PO3MIIIEHHS 3 TOBTOPEHHSAMHU 3 JBOX
€JIEMEHTIB MHOKMHU M 1o nBa gicraemMo 3 M?, a BCi MOMKIUMBI
PO3MILEHHS 3 UX CAMUX €JIEMEHTIB 10 TpH — 3 M. Posmimenns 6e3
HOBTOPEHH JicTacMO 3 M? BHIYYEHHAM YCiX PO3MILIEHb 3 IOBTOPEH-
HAMH. PO3MIIIEHD 3 MOBTOPEHHSM 3 JIAHO1 JBOEJIEMEHTHOI MHOKUHU M
MOKEMO POOUTH CKUIBKH 3aBFOJHO 1 SKO1 3aBrOJHO JIOBKUHH, Tpeda
TUTBKH B3SITH BIJMOBIIHY KUIBKICTh NPSIMUX (JIEKAPTOBUX) MHOYKHHUKIB.

MoskHa MoKaszaTu, 0 BCE, CKa3aHE BMINE JJI1 MHOXKUHU M = {a, b}
CTOCYEThCS i Oyb-KOi CKIHUEHHOT MHOYKHHHU.

[To3HauMmBIIK uYepe3 A, YUCIO BCIX PI3HOMAHITHUX PO3MIIICHb 3
MNOBTOPEHHSIMU  €JIEMEHTIB MHOXKMHU M = {ai, as, ... an,} 1O n,
JIICTAaHEMO

-—n
Am =m",
JIe m — KUIBKICTh €JIEMEHTIB MHOKUHU M.

Jlana Qopmysia € HacIiJKOM TOro, mo BHOIp Ha KOKHE MICLE
KOPTEXKa JIOBKMHOKO 72 TIPOBOJAUTHCS 3 YCIX 71 €IEMEHTIB MHOKUHM M.

[Tpukian.
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1. CKkiUIbKM 4OTHUPpULIMPPOBUX HYHUCE]T MOKHA 3anucatd 3 uudp
2,3,4,5,6, 7, akio up@py B 3aKci YUCiIa MOKYTh TOBTOPIOBATUCS ?

Po3B'si3anns. Beporo ganHo micte mugp. OYEBHUIHO, IO ITyKAHE
YHCI0 AOPIBHIOE YUCITY BCIX PO3MIIICHb 3 MOBTOPEHHAMU €JIEMEHTIB 13
MHOYKHHH 3 IIECTH €JIEMEHTIB 110 YOTHPH, TOOTO 6* = 1296.

S. Byap-akuii KOpTEK JOBXKHHM m HAJ MHOXKHHOKO M= {ai,
ay, ... Am}, B AKOTO BCl KOMIIOHCHTH PI3Hi, HA3UBAIOTh HepecHaHo6KoI0
(nepecmano6koio 6e3 noemopeHs) CIIEMEHTIB MHOKUHU M.

Takuit YMHOM, MEpeCTaHOBKA €JIEMEHTIB MHOKUHM M — 1ie po3Mi-
IICHHS 3 72 €JIEMEHTIB 10 77 111€1 )K MHOYKHHHU.

Ki/IbKICTh NEPECTAHOBOK 3 71 €JIEMEHTIB MO3HAYAOTH CUMBOJIOM Py,

3riIHO 3 O3HAUYCHHSIM,

Pun=A) =m-1)(m-2)..2 - 1=m!
ToOT0, YMCIO TMEepecTaHOBOK 0€3 TMOBTOPEHb 3 M €JIIEMEHTIB

JOPIBHIOE T00YTKY BiJ m J0 1 MOCIIIOBHUX HATYpPaJbHUX YMCEI, TOOTO
m!.

[Tpukinaau

1. CkinpkoMa criocodbamMu MoxkHa po3caaut 19 ctyaeHTtiB no 19-u
MiCLIsIM?

Po3zs’sazanna.
Pio=19!=19-18-17-16-15-14-13-12-11-10-:9-8-7-6-5-4-3-2-1 =
=121645100408832000 (crmocobamm).

2. Cepen ycix nepectaHoBoK Hu@p uucia 531289 CkilbKM € Takux,
K1 MIOYUHAKOTHCS Yucaom 397

Pozs'sazanns. Ockinpku a1 uudppu 3 1 9 3a0uparoThes, TO
NEPECTABIATH OyAEMO BCHOTO 4HOTHUpU LMppu. OTKE Yucen, sKi

3a/10BOJIBHAIOTH YMOBY 3a/1aul, €:
Py=12-3-4=24.

3. CKilbKH JECATULIM(PPOBUX YMCEJT MOMKHA 3alucaTh, KOPHUCTY-
tounch uudpamu 0, 1,2, 3,4, 5,6, 7, 8, 9, Akmo KoxkHa uydpa y 3anuci
qyucia 3yCTpiyaeTbCs TIJIbKU OJIMH pa3?
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Po3zé’azanns. KopTexkiB JNOBKUHOIO JECATh 3 AAHUX JECATH LMD
oyne: Pijo=109-8-7-6-5-4-3-2-1 =3628800. 3 0aHAKOBOI MEPIIOKD
KOMITIOHEHTOI0 Oyae: 3628800:10 = 362880. Tak, K HA MEPIIOMY MicCL
B YHCJIl CTOSATH HYJIb HE MOJKE, TO BIAHIMEME BiJ 3HAMACHOTO YHCIIAa BCIX
KOPTEXKIB JIOBXKUHOIK JIECITh, YMCIIO KOPTEXKIB 3 OJHAKOBOI MEPIIOIO

KOMITOHEHTOIO (TOOTO HYJIEM) 1 OTPUMAEMO IYKAHY KUIbKICTD:
3628800 — 362880 = 3265920 (uucen).

6.Hexaii M={a1, ao, ..., an}. bByap-sIKUii KOPTEK JOBKHUHH
[=hk+hk+..+ky, Hag MHOXKHUHOW M, B SKOMY €JIEMEHT aj
MNOBTOPIOETHCS k1 pas3iB, €NEMEHT a — ky pasiB 1 T. 1., €IEMEHT ay — ki
pasiB, HA3UBAETHCS NEPECMAHOBKOIO 3 NOBMOPEHHAMU.

Yucao  BCIX  MEPECTAHOBOK 3 MOBTOPEHHSAMHU  MO3HAYaIOTh
CHUMBOJIOM — F ., , B SIKHX CIEMCHT d| MOBTOPIOETHCS ki pasiB, ar —

ky pa3iB 1 T.1., am — ki pa3iB.

Yucno B, & BCIX  PI3HUX  NIEPECTAHOBOK  JOBKWHU
Lk,

[=hk+k+..+ky,3 NOBTOPEHHAMHU 3 €JIEMEHTIB a1, aa, ..., dm, SKl
MOBTOPIOKOTHCS BIANOBIIHO A1, k2, ..., km Pa3iB JOPIBHIOE:
(koK)
AV A

JloseoeHHs.

BiaoMo, mo KUIBKICTh BCIX MEPECTAHOBOK 3 / €JIEMEHTIB JIOPIBHIOE /!,
Axkmo cepen uux / €1EMEHTIB € ki OJIHAKOBHUX, TO 1X MEPECTAHOBKA MiXkK
co00I0 HE 3MIHMTH KOpTEkKa JOBXKMHU [ OTXKE 1€ CIJI BpaxyBaTH 1
MOJUIMTA HA KUIBKICTh MEPECTAHOBOK MIXK COOOIO A OJIHAKOBUX €JIEME-
HTIB, TOOTO Ha ki!. SIKIO cepen uux / €JIEMEHTIB € e i k2 0JJHAKOBHX
IHIIMX €JEMEHTIB, TO Caija mnoainutu me # Ha kp!. I 1.a. ToOTo
oTpuMaemMo (Qopmyny uucna F . BCIX PI3HHUX TMEPECTAHOBOK

Sk,

JNOBXUHM [ = ki+ ka+ ... + ky, 3 IOBTOPEHHSIMM 3 €JIEMEHTIB a1, 42, ..., dm,
SIK1 IOBTOPIOKOTHCS BIAMOBIHO A1, k2, ..., ki pasiB:
(gt kK
ky ks k, = :
e kl'k2'km'
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[Tpuxian.

CKIJIbKM  MECTULM(POBUX YKCEST MOKHA 3aIlucaTtd 3a J0MOMOTrOK0
uudp 7, 8, 9, axmo undpa 7 MOBTOPIOETHCS B KO KHOMY YHCIII JIBA Pasy,
urudpa 6 — Tpu pasu, a uuppa 9 — oauH pasz?

Po3zé'azanns. Uncna, aK1 MOXKHA 3alMCaTH TAKUM YHUHOM, € KOPTEXKI
JOBKUHU 6 CKJIAJEHI 3 €JIEMEHTIB JJaHOT MHOXKWHH uucen {7, 8, 9} 3
BIIMIOBIJTHOIO, 3 YMOBHM, KIJBKICTIO MOBTOPEHb PIBHOMW: ki =2, ky =3,
ks = 1. ToOTO, 11€ € MEPECTAHOBKY 3 MOBTOPEHHAM 1 X KUJIBKICTh PIBHA:

_@2+3+1) 6
2T 246

=5-4-3=60(uucen).

7.Hexait M= {ai, ay, ..., an} — NOBIIbHA HE TMOPOKHS MHOKHHA.
bynap-sika miaMHoxuHa A € M, sika MICTUTh 7 €JE€MEHTIB, Ha3UBAEThCS
Komoinauicro (8UOIpKOI0, CROJIYYEHHAM) 3 m €JIEMEHTIB MO 7.

3 1LOro O3HAUCHHS BUIUIMBAC, MO KOMOIHALIS — 116 MHOXKHMHA, 1 IO
JIB1 pi3HI KOMOIHALIT 3 7 €JIEMEHTIB MO 7 BIJAPI3HAKOTHCS MPUHAKMHI
OJIHUM €JIEMCHTOM.

Yucno Bcix KoMOiHALM 3 7 €JIEMEHTIB 110 7 JOPIBHIOE YHCITY BCIX
PO3MIIIEHh 3 M €JIEMEHTIB MO 7, PO3JAUIEHOMY Ha YMCIO BCIX
NEPECTAHOBOK 3 7 €JIEMEHTIB, TOOTO:

m!
o - A _(m-mt . m _ p,
"P n! n(m-n)! PP
" m!

" n-(m—n)!

OcHoBHI BacTUBOCTI uncna C,) .

o 0 _ 0 _ m __
1.C,=1,Cy=1,C, =1.
[{i BIaCTUBOCTI CHIYIOTh 3 O3HAYECHHS.

2. Cl=C",
JloseoeHHsi.
Pan—n Pn+m—um—n Pm—an—(m—n)
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o n n+l _ ~n+l
3. Cl 4+ =

m+1-
JloseoeHHs:
oA oL T b N
Pan—n Prz+1Pm—(n+l) Pn (Pm—(l’l+l) (m o Vl))
P P ( 1 j

+ — + =

(Vl + 1)P}’2Pm—(l’l+l) Pan—(nH) m—-n n+l

B, (n+)+(m-n) _ P, (1+m) B
Pan—(n-l—l) (m—n)(n+ 1) Pn (n+l)Pm—(n+l) (m_n)

_ Pm+1 _ n+l

Pn+1 m—n -

[Tpukmaam.

1. JIna nomopoki Ha piuky, 60 miTeli BUIIMKYBAIM OJHUX 34
JPYTUMU TI0 TPU AUTUHUA B OJHOMY psiai. CKUIbKOMa crnocod0amu
BOKaTUH MOKE€ BHUOpaTu TPU JMTUHM B MEPIIMA psia, a CKiIbKOMa B
OCTaHHI1iA?

Po3zs’azanns.
Bianosiap Ha nepuie i Ipyre NUTaHHS € TIEK caMoro, 00 e 3BUYaki-
Ha BUOIpKa TphOX AiTel 13 ycix 60, To0TO:
3 600 60! 60-59-58
T 360-3) 3t57 3.2

= 34220 (criocobamm).

2. Jlns ydacTi B 3MaraHHsX, 3 Ipynd B JEB SATHAJALUATH YOJOBIK
NOTPiIOHO BUOpATH YOTUPU KOMaHAM, B ckiaaal 8, 7, 1 1 2 4OJIOBIKH ¥
KOXHIA, NMpUYOMY, KOKHUH YOJOBIK MOKE OpaTy y4yacTh B 3MaraHHsX
JUIIE OJMH pa3 1 B OJHIM komaHail. CKiIbKOMa PI3HHUMH CIOCOOamMu
MO>KHA BUOpaTy YOTUPH KOMAHIU?

Pozg’azanns. 3 NeB’ATHAAUATH  YOJIOBIK  MOXHA  BHOparu

g 199 19-18-17-16-15-14-13-12

PUgr 8.7-6-5-4-3-2
KOMAaHJy B CKJIaJi BOCbMM 4YOJIOBIK. [Ticist Toro, sik BUOpaHO mepiry

=75582 cnocobamu mepiny
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11 11-10-9-8

7.4 4.3.2
JPYry KOMaHay B CKJIaJll CEMH YOJIOBIK 3 OJUHAALATH 40JIOBIK. ITicis

=330 cnocobamu BUOpaTH

KOMaHmy, MoxkHa C)=

LEOTO OJHOTO 3 UYOTHPHOX MokHa BuOpatm C, =4 crnocoGamu. |
HapEITI, OCTAHHIO KOMaHJy B CKJajl JBOX YOJIOBIK MO)KHa BUOpaTu
2= 3!
21(3-2)!
Tpu komMaH M MOKHA BUOpaTH:
Cro-Cyy-Cy-Cs = 75582-330-4-3=299304720 criocoGamu.

=3 crocoOamu.

8. CriBBinHomenna C” +C™' = C™*1, MOXHa MepenucarT iHaKie i

otpumaru crisBigHomenns C”} +C”_, =C", 3 sixoro, Matoun C” i

C? _, MoxxHa oburciut C,,. Ha OCHOBI 1IbOT0, BUKOPUCTOBYIOUH JIHIIIE

onepaiio J0JaBaHHSA BIAMOBIIHUX YHUCE, MOOYJOBAHO CXEMY, SKY
HA3UBAIOTh mMpuKymuukom Ilackana.

CxeMy OyaylOTh Tak. Y MepmioMy psiAKy 3anucyroTs 1. Y apyromy
PAJKY 3alUCYIOTh JIB1 OJIMHHULIL: OJIHY — 3J11Ba, a IPYry — CIpasa BiJl OJu-
HULII, 3alUCAHOi B MEPIIOMY PAAKY. Y TPETbOMY PSJIKY 3HOBY 3allM-
CYIOTh JIBi OJMHMLI: OJIHY — 3JIiBa BiJl JIIBOi APYroro psjakKa, a Apyry —
crpaBa BiJl MpaBoi OJUHHUII ApYyroro psjaka. KpiM Toro, MiK LUMMU
OJMHULIMHA  3AMMKUCYIOTh YHUCIO 2, K& € CYMOK JBOX OJWHHLIb

Co
el
C;, G, G
C; C; G5 G5
Ccy C, C; C; C)
C) C3 C2 C: ¢ C:
Ce Cy Ci Cp C¢ C Ce

S § 3 3 83 8 8
I
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Puc. 8
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MOMNEPEAHBOTO PSIIKA.

VY 4eTBepTOMY PAJIKY 3alUCYIOTh CyMy MEPIIOTO 1 APYroro, Ipyroro
1 TPETHOrO 4YMCJIAa TPETHOTO PAJIKA, MPUUOMY CYMHU PO3MIIYIOTh MIXK
JIOJJAHKaMM; 3J11Ba i CripaBa 3HOBY IMUINYTh OJMHMLI 1 TaK NPOJOBKYIOTh
nami. IIpouec yTBOpeHHs TpukyTHUKa Ilackans mnokazaHo Ha puc. 8.
SIKIIO 10 SIKOrOCh YHCJIa HAMPSIMIICHO JBI CTPUIKU, TO L€ O3HAYae, 110
JIaHE YMCJIO € CYMOIO THX YHCEJ, 3BIJKM BUXOJATH CTPUIKHW. Jlanbiie
TPUKYTHUK MOHA TMPOJOBKYBAaTH 3a3HAYECHUM BHILE CIOCOOOM.

Hanpuknan, Hexaii Tpe6a smaiitu umcna Cg,Cg,Ce,Ce,Ce, C2,Ce.
Jlng 1poro BUOMPAEMO TOPUBOHTAIBHY JIHIKO 3 m =6 1 JICTAEMO
MOCJIIZIOBHO 3J1iBa HAMpaBO BCl 4YMCla, 3alyCaHi B LIBOMY PSJKY:

Ce=1C,=6,C=15C2=20,Cf =15,C; =6,CC =1.

Ot:ke: B pe3yJIbTaTi BABYEHHS JIAHOT TEMM CTYJICHT ITOBUHEH

3 H aT U: MpaBuyia CyMu i J100yTKy, GOpMYJIM 1 CMUCIT pi3HUX BHU/IIB
KOMOIHATOPHUX 3’ €JJHaHb 0€3 MOBTOPEHD TA 3 MOBTOPEHHSIMMU;

y M 1 T WM. BCTAHOBJIIOBATH BUJl KOMOIHATOPHOI 3a7a4i i BUKOPUCTO-
ByBath (HOpPMYJIM Ul TIJAPAXyHKY YHUCIa PO3MIIICHb 1 MEPECTAHOBOK
0€3 MOBTOPEHHS 1 3 MOBTOPEHHSMHU Ta KOMOIHALIIK, BUBOJWTH BJIACTH-
BOCTI KOMOIHALlIH, KOPUCTYBATUC TPUKYTHUKOM [Tackans.

Opi€HTOBHI 3aBJIaHHs, SIKI TOBUHEH BMiTH BUKOHATH CTYJCHT:

1. CkinpkoMa crnoco0aMu MOKHA BUOpaTH TOJOCHUI 3BYK 13 CIIOBa
“mareMaruka’?

2. CKkulbkOMa  crmocob0amu  CTYAEHT  MOKe ~ BHOparu  JBa
(aKkyIbTaTUBHUX KYPCH 3 IIECTH MOYKJIUBUX ?

3. CkilbkoMa cnoco0aMu MOKYTh OyTH BHUCTABJICHI OLIHKH BiCbMOM
CTYJICHTaM, SIKi 3/1aJld €K3aMEHH, SKIIO BIJOMO, IO JIMIIE JBA 3 HUX
OTPUMAJIH IT ATIPKH, 1 JIMIIE JIBA 3 HUX OTPUMAIA HE3aI0B1IbHI OLIIHKH?

4. CkuibkoMa CriocodamMmu MOKHA YTBOPUTH 3 TPYNH B 12 4OJIOBIKIB 1 8
KIHOK KOMICIIO, B IKY BXOJMJIM O TPU YOJIOBIKH 1 JIBI KIHKH?

5. CkinpKOMa Croco0amu MOKHA YTBOPUTH TPyMy 3 TPHOX COJIATIB i
OJIHOTO o(iuepa, AKIO € ABAALATH COJIJATIB 1 N'ATh O(1LepiB?
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6. CkiJIbKOMa Croco0amu MOKHA CKJIaCTH CIIMCOK CTYJIEHTIB I'PYIIH, B
K1 HATIYY€ThCS 25 CTYJCHTIB?

7. CkuJIbKOMa Crioco0amMu MOKHA CKJIACTH Hapsi 3 OJIHOTO CEpKaHTa 1
3 conjaar, KO y BIMCHKOBOMY MiApO31iial BChOro 7 cepikaHTiB 1 80
coyiaar?

8. CkutbkOMa Ccnoco0aMM MOKHA CKJIAaCTH KOMAaHAy 3 BOCHMU
YYaCHUKIB IMAxOBOro ryprka I kypcy, mectu ydacHukiB II kypcy i
necsati ydyacHukiB Il kypcy Tak, mo0 y Hei 3 [ KypCcy BXOoAwIO TpH
cryneHtu, a3 Il 1 III kypciB — no aBa cTyaeHTH?

9. CkiibkoMa croco0aMu MOXKHA PO3CEJIUTU JEB'ATh CTYACHTIB Y
TPHOX KIMHATAX, PO3PAXOBAHUX TUIBKUA HA TPU OCOOM, SIKIIO AKI-HEOY b
JIBA CTYACHTH BI1IMOBJISIFOTHCS MOCETUTUCS pa3oM?

10. CkimbkomMa crioco0amMu MOKHA PO3CEIUTU JEB'STh CTYACHTIB Y
TPHOX KIMHATaxX, po3paxoBaHUX TUIbLKUA HA TPU 0COOU?

11. Ckinbkoma cnocobamMu MokHa poscaautu 19 cryaentiB Ha 80
MICIIb?

12. CkinbkoMa CIoco0aMM MOXKHA PO3MOJUIMTH YPOKHM B IIECTH
KJIacaX MDK TPbOMa BUMTEIISIMHU, SIKIIO KOXKHUM YUUTENh BUKIAJaTUME Y
JIBOX Kjacax?

13. CkitbkoMa cnoco0aMu MOKHA PO3MOJLIUTH TMPeMIi M0 YOTUPHU
KHWKKWA JUIS TIPEMIIOBAHHS TPbOX YYHIB, SIKIIO Kynwiv 12 pi3HUX
KHUXKOK?

14. CkinbkoMa crnocobamMu MoxkHa 3 rpynd 3 20 CTyAeHTiB TpebOa
BUOpaTH TPHOX JIENETATIB HA KOHPEPEHLIIIO?

15. Ckitbkoma cnocobaMu MoOkHa A0iXath 3 NyHKTY C B MyHKT L,
KO 3 MyHKTY C 10 MyHKTY L POXOAATH JIBi aBTOJOPOTH YEPE3 IMyHKT
A 1 TpH aBTOJOPOrM — 4epe3 NMyHKT B, nmpudoMy nyHkTd A 1 B He
3B's13aH1 aBTOI0POramMm?

16. CkinbkomMa croco0amMmyd MO’KHA BUIIHMKYBAaTH 9 4YOJIOBIK B OJWH
psan?

17. Ckinbkoma cnoco0aMu MOKHa BUOpaTH IM'sITh 0Ci0 HA N'SITh 1OCa/l
3 BOCBMM KaHAWJATIB Ha 111 MOcaau?
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18. CkinbkoMa crioco0aMM MO)KHAa BHOpaTtd OJHUH MpEAMET: ado
PYUKYy, a00 OJIBELb, SIKIIO € 7 PY4YOK 1 5 OJIBLIB?

19. CkimpkoMa crnocobamMu MOKHA BUOpaTy Ha IIJICYMKOBY HAyKOBY
CTYJIEHTCbKY KOH(PEPEHILIO MO OJIHINA JOMOBIJII 3 KOKHOIO T'YPTKA, AKIIO
BCHOIO0 HA MaTeMAaTUYHOMY TYPTKY IHCTUTYTY MiATOTOBUIM HYOTHPHU
JIOTIOB1/1, HA TPUPOJO3HABUOMY — TPH JOMOBIJI, HA MCUXOJOTTYHOMY —
JIB1 1 JIITEPATyPHOMY — I'SITH?

20. Cxkuibkoma criocobamMu MokHa BUOpaTu 3 19 4onoBik crapocrty,
3aMICHUKA CTapocTH 1 rpodopra?

21. Ckinbkoma criocod0amMu Moke OyTd yTBOpeHa Opurajaa B ckiaai 3
YOJIOBIK JIJIs1 BUi3AHUX KOMICIH, o0 0 HEi BXOAMB Xo4a O OAWH JIKap,
SKIIO BCHOTO € 2 JiiKapi Ta 7 meacecrep?

22. CkiJIbkoMa crocodamu i3 BOCBMH P03 1 IMIECTH JKOPXKUH MOKHA
CKJIAaCTH OYKET TakK, o0 y HbOMY OYJIO JB1 pPO3H 1 TPH KOPKUHU?

23. CkiJIbkoMa cnoco0aMM 3 BOCBMHU PI3HMX KBITOK MOXKHA CKJIACTH
OyKeT Tak, o0 BiH MICTUB HENApHY iX KUIBKICTh 1 HE MEHIILIE TPhOX?

24. CkiapkoMa cnoco0amMu rpyny CTYJEHTIB 3 26 4YOJOBIK MOKHA
pPO30UTH Ha JIBI NIArPYIHM TaK, o0 B 0JH1KH 3 HUX Oyi0 10 CTyAeHTIB, a
B Apyriii — 16?

25. CKiIbKM TpULM(PPOBUX YMCEJ, KpaTHUX 5, MOXKHA 300pa3uTu
uudpamu 0, 3, 5, 7, 9?

26. CKUIbBKM TPpULM(PPOBUX YUCE MOYKHA HAIMUCATH 3a JIOMOMOTOIO
uudp: 0, 2,9, 4, 7, Tak, o0 B 4KC1 )KOJHA 3 LU(pp HE NOBTOprOBanacs?

27. CKiJIbKM TPU3HAYHMX YUCEJT MO)KHA YTBOPUTH 3 MHOKHUHM LMD
{2,4, 5, 6, 8?7 CKiIbKHM IBO3HAYHUX? YOTHPHU3HAYHUX?

28. CKUIbKM pI3HUX M'ATHUM(POBUX HATYPAIbHUX YHCE MOKHA
YTBOPUTH 3 MHOKUHU 1dp {1, 3,4, 7}?

29. CKUIBKM PI3HUX IUIONIMH MOKHA IPOBECTHU 4YEPE3 7 TOYOK Y
MPOCTOPI, SIKIIO HiAKI YOTUPHU TOUYKU HE JIEKATH B OJHINA MJIOIMIMHI?
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30. CKUTbKH PI3HUX BOCBMHU3HAYHMX YUCEJ MOKHA YTBOPUTH 3 LU(Pp
2, 3 nipu yMOBI, mo uudpa 2 NOBTOPIOETHCA N'ATh pasiB, a uudpa 3 —
TpHU pazu?

31. CkuTbKHM MOTPiOHO PI3HUX MPEAMETIB, OO MOKHA OyJI0 YTBOPUTH
110 po3MIIEHD MO ABA MTPEAMETH B KOKHOMY ?

32. CKUIbKM NEepPEeCTaHOBOK LU(Pp uncna 7342 nounHaroThCsi Udporo
7?

33. CKUIbKM HEMAPHUX YOTUPULMPPOBUX YUCE]T MOMKHA YTBOPUTH 3
uudp: 4, 2, 5, 6, 8, AKO KokHA LK(ppa MOke OyTH BUKOPUCTAHA TIJIbKU
OJIUH pa3 y KOKHOMY YHCI1?

34. CKiIbKA MOKHAQ YTBOPUTH TPULM(PPOBUX YHUCEN Y JECATKOBIM
CUCTEMI YMCJICHHS TaK, 1100 BOHU CKJIAIAJUCA 3 pi3HUX LUpp?

35. CKiIbKM  ICHY€ 1H'€KTUBHMX  BIJIOOp@KEHb  TPUEJIEMEHTHOI
MHO>KUHU B YHOTUPHUEIIEMEHTHY?

36. CKUJIBKK BCHOIO ICHY€ BIJIOOPAKEHb TPUEJIEMEHTHOI MHOKUHH B
YOTUPHUETIEMEHTHY ?
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IHonsarTe. BucioBieHHsi. Aiaredpa BUCJ0BJ/IEHb
[ToHsTTH.
BucnosJieHHs.
JloriuHi onepartii HaJ BUCTOBJICHHSIMM.
®opmynu. Tabauil iICTUHHOCTI.
PiBHOCHITIBHI (hOpMYIIH.
ToToxkHO 1ICTUHHI POPMYIH (JIOTTYHI 3aAKOHHM).
Jloriune ciijtyBaHHs.

NN REWLND =

1. Ilonamma — popMa HaAyKOBOTO II3HAHHS, IO BiAOWMBAE ICTOTHE Y
BUYYYBAaHUX O0'€KTax 1 3aKPIIUIIOETHCA CHELIATbHUMUA TEPMIHAMM.
MaremartuyHi TOHSTTS 4YacTO IMO3HAYalOTh HE TUIBKKM TEpMiHAMU
(Ha3Ba), a il CHMBOJIaMU — 3HAKAMM.

CyTh MareMaruyHUX TMOHATH, SIK 1 OYyJb-AKWUX IHIOUX TOHSTH,
PO3KPUBAETHCS 3a JOMOMOIOK O3HAUEHb, Y SIKUX BKA3YIOThCS HEOOXI1IHI
1 J0CTaTHi O3HAKW, IO AAal0Th 3MOIY BIAPI3HUTU AAHE IOHATTI YU
00'€KTH, sIKI B HLOMY B1JOOPaXKYIOThCS, B1Jl IHIIUX NOHSITH YU O00'€KTIB.

[Ipote HE I KOKHOTO TOHSTTS MOKHA BKa3aTW TakKl O3HAaKM.
CnpasJl, siKi O3HaKU Mae, HapuKIIaa, Touka? BoHa HE Mae BUMIpIB... A
npsima? BoHa mae TUIBKW JOBXKHMHY, aje He Mmae mupuHh. OJHaK 1
O3HAKH Mac 1 Oy ab-siKa iHa JiHis. CyTh TaKUX NOHITh PO3KPUBAETHCS B
NPONEACBTUYHOMY KypCi MareMaTuKyd ONMKUCOBO, a Mi3HIIIE, B CUCTEMa-
TAYHOMY KypCl MAaTr€MaTWK{, BIJIHOIIEHHA LMX [OHATh 3 IHIIAMH
MOKYTh PO3KPUBATUCA 34 JOMOMOTOK) CUCTEMH aKCIOM.

B maremaruiii 10 MO4YaTKOBUX, TOOTO HEO3HAYYBAHUX MOHATH HaJe-
KaTh MOHATTSI «TOUYKA», «IIPSIMa», «IUIOIIUHA», «BEJIUYMHA», «OJUHH-
151, KMHOYKUHA», «IIEPEAye» 1 IEAKI 1HII. Pemrra moHsITh 03Ha4aroThCsl,

Takuii o171 MOHATH HA 03HAYYBAH1 1 HEO3HAYYBAHI € JI0 ACSIKOi MipH
YMOBHHM: TakK, HAMPHUKIIAJL, TTOHATTSA «JIEKUTh MI?K» MOKHA NPUHHATH 3a
MOYATKOBE, AK e OyJ0 y MKUIbHUX NIAPYYHUKAX 3 T€OMETPIi, a MOXKHA
JaTh HOMY O3HAYE€HHs, K y MNIAPYYHUKY 3 T€OMETpii s 6 Kiacy:
«Touka C nexuTh MK TOYKaMU A 1 B, KO i TpW TOYKH PIi3HI 1
AC + BC = AB». Ilpu BuOOpI1, Kl caMe MOHATTSA B TIi Yd 1HINK Hayll
NPUAHATH 34 NIOYATKOBI, HEO3HAYYBAHI, BUXOATH 3 TOTO, MO0 iX KiJib-
KICTh OyJla HAMMEHIIOK, a caMl MOHATTA — HAUNPOCTIIMMH I 1HTYi-
TUBHOTO cripuiiMaHHs. [TOHIATTS «MHOXKHMHA» 3a70BOJIBHIE TAKUM BUMO-
raMm: BOHO JOCUTh MPOCTE I PO3YMIHHS, TIOCTYIIHE KOKHOMY YUYHIO. 3
KOHKPETHUMH MHOKMHAMU (LIYKEpOK, KyOUKIB, ITPalioK) JITH MOCTIMHO
ONEPYIOTH € B JOWIKUILHOMY Billl. ToOTO, POpMYBaHHS MaTeMATHYHHUX
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MOHATH B YYHIB TICHO MOB'SI3aHE 3 TEOPIEI0 MHOKHH, OCKUIBKH 3a/IaHa
MEBHOIO YMOBOIO MHOKHHA € 00CATOM JESKOTO MOHSATTSI.

KOKHOMY MOHATTIO XapakTepHU HOTO 3micm 1 obcsae. 3micm —
(piIKCOBaHA CYKYIHICTh ICTOTHUX O3HaK. Q6cA2 — CyKYIHICTh OO€EKTIB,
K1 HAJCKaTh [IbOMY TMOHSTTIO, TOOTO SIKMM BJIACTHUB1 (PIKCOBaAH1 iCTOTHI
o3Haku. Tak, y 3MICT MOHATTS «HATYPAJIbHE YHUCJI0» BXOJATH O3HAKU:
1) 0ytn wimM yuciaom, 2) Oyt OutbmuMm  HyJsl. OOCITOM LOTO
MOHATTSA € CYKYIHICTh YCIX HATypaJlbHUX YMCEN, TOOTO YHUCEN, SKi
BUKOPHUCTOBYIOThCA Tipu 1401 1, 2, 3, 4, 5, ... Jlume npu po30OuTTI
NEBHUX peueid ado K SBUI 3a NMEBHUMHM O3HAKAMH UM KPUTEPISIMH —
(hopmMyeThCS 00CAT MOHSTTH.

Po3riastHeMO  4OTUpM  pI3HI  TOHATTS  «KBaapar», «pomoO»,
«mapajeynorpam» 1 «Kt4OTUPUKYTHHUK.

<> /[ ) =

Sk B1IOMO KBajpaTr — L€ YOTUPUKYTHUK Y SKOTO BCl CTOPOHU 1 KYTH
piBHI. 3MEHIIMMO 3MICT LUBOTO MOHSTTS, HEBUMArarouu pIBHOCTI KYTIB,
OTPUMAEMO HOHATTS poMOa, 00CsT SIKOTO € OUIbIIKM, 00 KBaJApaT TaKOkK
€ pomOOM. IloaiOHUM YMHOM 3MEHIIYIOYM 3MICT TOHATTS pOoMO,
NPUXOJIUMO JI0 MOHATH NapaneyiorpamMa, YOTUPUKYTHUKA, OOCATH SIKUX €
OinpmuMH. TOOTO 3MICT 1 OOCAr MOHATTS BiAHOCATHCS OOEPHEHO 1
XapaKTEPHU3YEThCS 3aKOHOM 00EPHEHOI (ane He 0bepHeHO-NponopYilHoj,
SAK THKONU MNUMWYMbd) 3a1eHCHOCHI; YAM IIUpIIE O0CAT TOHATTSA, TUM
By:k4e ioro 3micT. Tak, oOCIr MOHATTI «YOTHUPUKYTHUK» IIUPIIAIA
00CIATy TOHATTSl «MNapajiesiorpam», OCTaHHIA MMpIIEe OOCATY TMOHSTTA
«OPSAMOKYTHHKY», a XapaKTEPUCTUUHUX O3HAK HAUMEHIIE Y YOTUPUKYT-
HUKa (MHOTOKYTHHK. Ma€ YOTUPU CTOPOHM), OlJbIIE y Mapajeiorpama
(T1 2K Ta IIE: MPOTUJICKHI CTOPOHHM TOIMAPHO NapajeibHi) 1 e OuIbIe y
NPSIMOKYTHHKA (T1 3K, IO B Mapajejorpama, Ta mme: KyTd npsmi ado
JllaroHa piBHi).

[IpaBuibHE O3HAYEHHS TMOHSATTS TMOBHUHHE MICTUTH MiHIMalIbHE
YHCJI0 O3HAK, TOOTO JUIIC HEOOX1IHI 1 AOCTaTHI O3HAKH, K1 O BUAUISIIN
HAOro 3 IHIOrO MOHATTSA, MUPIOTO 3a 00csaroM. Hisikux 3aiiBUX O3HAaK,
SIKI MOKHA JOBECTH HA OCHOBI IHIIIMX, B O3HAYEHH1 HE TIOBUHHO OYTH.

HaiiOuipl  MOMMPEHUM BUJOM O3HAYEHHSI € O3HAYEHHS 4YEpeE3
HaWOMMKUMIA pil 1 BUIAOBY O3HAKy Tak, MOHATTA «IPSIMOKYTHHK
MOKHA O3HAQUUTH 1 YE€PE3 MOHATTA «HOTUPUKYTHHK», 1€ TOJ1 JIOBEJIOCS
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0 BKazyBaru OUIbIIE O3HAK, 00 YOTUPUKYTHUK HE € HAUOIMKUMM
POJIOBUM TMOHATTSAM 110 BIJHOMIEHHIO JO TMOHATTS IPSAMOKYTHHK.
HaiiOumpmr  pouiibHuM  Oyae  Take o3HaueHHs:  «IIpsIMOKYTHUKOM
Ha3MBAETHCA TAPAJICNIOrpaM, y SIKOro € NpsMUid KyT» (IOCUTh BKa3aTu
Ha OJUMH MOpsMU KyT, 00 TOJI MOKHA JIOBECTH, IO BCl HOro KyTH
npsimi). KBajapar BBOJIWTHCA SIK NPSIMOKYTHUK (piJa), y SIKOTO BCI
CTOpPOHH PiBHI (BUJ0BA O3HAKA), a00 K K poMO (pia), y IKOTO € NpsIMUiA
KYT (BHUJIOBA O3HAKA).

CyTh Oyap-siKOi Knacu@ikamii 3BOJAMTHCA 10 TOTO, IO €JIEMEHTH
OJHI€ET MHOYKUHHM 3a TIEBHUMM O3HAKaMu PO30HUBaOTh HA JABI a00 KiJIbKa
MHOKMH Tak, MO0 KOMXEH €JIEMEHT BXOJUB B OJIHY 1 TUIbKH B OJIHY 3
1 IMHOKHH.

[Tpuknany.

1. MHOXUHY HaTypalbHUX 4ucel N B 3aJ€KHOCTI BIJ KUIBKOCTI
JUTBHUKIB MOYKHA PO30MTH HA TPU MiAMHOKHHHU:

1) mpocTi uKciia — MarOTh TUIBKM ABA JIJILHUKHU — caMo cede i 1;

2) CKJIaJICH1 YMcClia — MatOTh OUIbIIE ABOX AlIbHUKIB,

3) OJHOENEMEHTHA MHOXKMHA — {1}, OJAMHMLS Ma€ JWIIe OJUH
ainbHUK — 1. 111 Tpy miAMHOKUHKM NONIAPHO HE MEPETUHAIOTHCS, TOOTO
iXHIA nepepi3 € MOPOKHSI MHOKMHA, a iXHE 00'€ITHAaHHA — BCS MHOKMHA
HaTypalbHUX YUCE]L.

2. MHOXHHY LIJTAX YUCE]T MOYKHA PO30MTH HA TPU MiAMHOKUHHU:
1) monatHi i abo HaTypalbHi uucia N < Z;

2) Bia'€eMHI L1l yKca 7 < Z;

3) uKCyI0 HYJIb (HE € Hi 10JJaTHUM, Hi Bix'emHuM) {0} c Z.

[{i Tp¥ MIAMHOKHWHHU MTONAPHO HE MEPETUHAKOTHCA.

3. MHOWHY TPUKYTHHKIB MOKHA PO30UTH HA JABI MIIMHOKHHMU:

1) piBHOOEApEHI TPUKYTHUKKA (MalOTh NpUHAHMHI  JABl  PIBHI
CTOpPOHH);

2) pI3HOCTOPOHHI TPUKYTHHUKH.

MHOkHUHA pIBHOOCAPEHUX TPUKYTHUKIB TaKOXK JUIMTHCS HA MBI
NIAMHOKUHU: 1) pIBHOCTOPOHHI 1 2) piBHOOEApEHI, ajle  HE
PIBHOCTOPOHHI.

[1106 He nonyckaru npu Kiacudikauii MOMMWIOK, CIIiJ Mam'saTaTy JBi
YMOBHM: NIEPEPI3 MiAMHOMKHUH IMOBUHEH OyTH MOPOKHIM, a 00'€qHaHHS X
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NOBUHHO YTBOPIOBATH CaMy II0 MHOKHHY (KOJECH €JIEMECHT HE
3QIMIIAECTHCS HE OXOIJICHUM OJIHIEKO 3 MIJMHOKHH).

4. Yomy He MOkHA AIMUTH (PYHKLIT HA TTApHI i HETIAPHI, SIK L€ YacTO
pOOJISATH YUHI 32 AHAIOTIEIO 3 MOJLJIOM HATYPATbHUX YUCEN?

Bionogiob. ToMy, MmO KpiM NapHUX 1 HenapHuUX (QyHKUIN € 1e
(yHKII1, SIKI HE HAJICKATh Hi JI0 TAPHUX, Hi JI0 HETAPHUX.

3arajibHa CX€Ma O3HAYEHHS «4epe3 HaWOIMK4Mid piJg 1 BHUJIOBI
BIJIMIHHOCTI» Ha MOBI MHOKMH MOKE OyTH Takor: B = {x | xe A4 1 P(x)}
— KJac B ckiamaersca 3 00'€KTIB X, sIKI Hajnexkarh A (HaWOIMK4IOMY
poay) 1 MarTh BIACTUBICTH P (BHUIOBa BiAMIHA) abd0 Ha MOBI
BJIACTUBOCTEH: x € B<=> x € A1 P(x), a00 B(x) < A(x)i P(x).

Take o3HAYEHHS1 € SIBHUM O3HAQUEHHSM, B SIKOMY YITKO BHJILIEHO
MOHSITTSI, IKE 0O3HAYAETHCS, 1 MOHATTS, 3a JIOMOMOTOK0 SIKMX O3HAYAEThCS,
IIpouec QopManbHO JIOMIYHOIO O3HAYEHHS € TMPOLECOM 3BEICHHS
OJIHOTO MOHATTS JI0 JAPYroro 3 OUIbII IHUPOKUM OOCATOM, APYroro — Jo
TPETHOTO 3 ME OUIBII MUPOKUM 00CsAroM 1 T. A. Llel nmpouec He Moke
OyTH HECKIHYEHHWM. BpewmTi npuiiaeMo 10 JEIKOro IEPBUHHOIO,
HEO3HAUYyBAHOrO NOHATTA. HaBeaemo mnpukian Takoi MOCIIIOBHOCTI
O3HAYEHb.

1. KBagpar — pom0 3 NpsIMHUM KyTOM.

2. Pom0 — nmapaneniorpam 3 piBHUIMH CYMIKHUMA CTOPOHAMMU.

3. TlapanenorpaM — YOTUPUKYTHHUK, Y SKOTO MPOTHIIECKHI CTOPOHU
NONapHO MapasebHI.

4. YOTUpUKYTHUK — MHOTOKYTHHUK 3 YOTHPMA CTOPOHAMM.

5. MHOTOKYTHUK — (birypa, 00MeKeHa 3aMKHYTOIO JIJAMAHOIO JITHIELO.

6. Jlamana niHisz — JIiHIS, YTBOPEHA BIJAPI3KAMH NPSIMHUX, MPUUOMY
KIHEIp TIEPIIOrO BiApi3Ka € MOo4aTKoOM APYroro i T. A. SIKIIO moyarok
NEPIIOrO 1 KiHELL OCTAHHBOTO 30Irat0ThCs, JIaMaHa JIiHISI HA3UBAETHCSA
3aMKHYTOIO.

7. B1p130K — yacThHA NpsMoi, oOMexKeHa 3 000X OOKIB TOUKAMHM.

8. dirypa — MHOKHHA TOYOK.

Sk 0auuMmo, B pe3yJbTaTi 3BEJCHHS OJHOIO MOHSATTSA JIO 1HIIOTO
JUAIIIA 10 HEO3HAYYBAHUX MOHATh — MHOYKHWHA, TOYKA, ITpsiMa.

HaBenemo nmnpukiag O3HAYEHHS, SKE€ HE MOXHA BIJHECTH JO
O3HAQUEHHs 4Yepe3 HaWOnmkuMii pix 1 BUIOBI O3Haku: “TIpsma
HA3UBACThCS  NEPHECHAUKYJSIPHOIO A0  IUIOMIMHU, SAKIIO BOHA
NEPNEHIUKYJISIPHA 10 Oy Ab-SKO1 MPAMOI LI€T TUIOIIUHA .
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O3Ha4eHHS MOBUHHO OYyTH YITKMM 1 HE MICTUTH 3alBUX O3HAK, SKI
MOKYTb OYTH JOBEICHI.

Hanpuknan, o3nadueHHs «IlapanenorpamMmomM Ha3UBAETHCS YOTUPH-
KYTHUK, Y SIKOTO CTOPOHH TapajiejibHI», HENpPABUJIBHE, B HBOMY
MPONYIIEHO CJOBO «IOIMAPHO», BHACIIJIOK YOr0 BHUXOJWTH, HIOW BCI
YOTUPU CTOPOHHU MixK COOOI0 napaneibHi. Takuii HOTUPUKYTHUK B3araji
HE MOxke 1cHyBath. O3HaueHHs «[lapaienorpaM — YOTUPUKYTHUK, Y
SAKOTO MPOTUJICKHI CTOPOHHU TMOTMAPHO MApasesibHi 1 PIBHI MIZK COOOIO»,
MICTUTh 3aiiBy O3HAKy — PIBHICTh MPOTHICKHHUX CTOPIH, SIKY MOXHA
JIOBECTH HA OCHOBI MAPaIeIbHOCTI NPOTUJICKHUX Map CTOPIH.

JIOCUTh MOIMPEHOK TMOMUIKOK B O3HAUYECHHSIX MaTeMaTHUYHHUX
MOHSATH € O3HAYECHHS YEPE3 «POJOBE MOHATTAY, AKE IS JAHOTO MOHATTS
HE € HI poJIOM, Hi BUAOM. Hampuknaja, y KOJNMIIHEOMY MiJIPYYHUKY 3
reometpii  A. Il. KucenboBa mMpoMIHb 03HAQYAETHCS SIK  «IpsIMA,
oOMEKEeHA 3 OJIHIET CTOPOHMY. AJie TPOMIHb HE € BUJOM MPsAMOI, 00CITu
UMX TOHATH HE MEPETHHAOTHCS. IIpoMiHb HE Ma€ yCiX BJIACTUBOCTEM
npsmoi. Tak, npsMa JUIUTh IJIOMMHY Ha AB1 MIBILIOIIMHM, POMIHb LII€T
BJACTUBOCTI HE Mae. IIpomiHp — 1€ 4YacTHMHA MpsAMOI, OOMEXKEHa 3
OJHOro OOKY, a BIAPI30K — YacTUHA MpsMOi, 0OMEXKeHa 3 ABOX OOKIB.
OjHak y4HIi, @ 1HKOJIM 1 BUMTEJIl MOYATKOBHMX KJIACiB 4acTO BBAXKAIOTh,
o «ApsMa — L€ HECKIHYCHHMI BIAPI30K» ab0 «BIAPI30K — L€ MpsMa,
oOMesKkeHa 3 1BOX OOKIBY.

5. Uu npaBUiIbHE O3HAUEHHSA JIBOTPAHHOIO KyTa. «JIBOrpaHHUM
KyTOM Ha3WBA€ThCA KYT, YTBOPEHWH JBOMA MIBILIOMMHAMU, IO
BUXOJISATh 3 OJHIET MPSAMOI»?

Bionogios. Take 03HAUYECHHSA HEMPABUJIBHE, XO04 HOr0 4acTto MOKHA
MOYYyTH B IIKOJI HE TUIBKW BIJI YYHIB, @ i BiJ YUUTENIB MATEMATHKHU.
JIBorpaHHuii KyT HE € BHJOM KyTa. «J[BorpanHuii kyT — ue ¢irypa,
yTBOpPEHA JBOMA IMIBIUIOIIMHAMM, IO BHUXOJATH 3 OJHIET MPSAMOI».
BigHOWIEHHST MiIX TMOHATTAMH «KyT» 1 <JIBOTPAHHHUM KyT» MOKHA
300pa3uTH Kpyramu Efinepa, siki He MatOTh CHIJIbHUX TOYOK.

Mamemamuynuii 6upaz — 1€ 4YUACIO a0O0 JBa YW JCKUIbKA YHCEN,
3'¢eqHAHUX MDK CcOOOK 3HAaKaMM il (JI0JlaBaHHS, BiJHIMAaHHS,
MHOKEHHSI, JIJICHHS, IJHECEHHsS JO0 CTENeHs, JA00YBaHHS KOPEH:,
Jorapu(pMyBaHHs) Ta Ay>KKaMHM, sIKI BKa3yKOTh Ha MOPSIOK 1M, SIKIIO Lie
Tpeba. Pe3ynbTar, SIKMHA JAICTAaEMO IMMIC/Isl BUKOHAHHS 3a3HAYEHMX 1M,
Ha3UBAETBCS YUCTIOBUM 3HAYEeHHAM 6upa3zy ad0 MNpPOCTO 3HAYCHHSIM
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BUpa3y. JIBa MaTeMaTu4Hi BUpa3H, 3'€HAHI 3HAKOM =7, “ > 7 «“ <7
“>7 %<, Ha3UMBAKOTHCS BIIMOBIIHO PIBHICTIO UM HEPIBHICTIO.

PiBHOCTI Ta HEPIBHOCTI MOXKYTh OyTH npasunvHumu (ICTAHHUMH) i
HenpasunvHumu (XUOHUMH).

[Tpukian.

PiBHiCcTh 2+2 =4 — iCTMHHA, & PIBHICTh 2+2 =5 — XxuOHa, 2+2 <5 —
MPaBUJIbHA HEPIBHICTb.

2. JIrtoam,  BUCIIOBIIOKOYHKCH, MEPEAAOTH  CBO1  CY/DKEHHS W
YMOBHMBOJIM, TOOTO (PIKCYIOTH iX 3a JIOMIOMOIOK peueHb. BUCIOBIECHHS —
OCHOBHMI OO'€KT BHMBYEHHS MarTeMaTHU4HOI JIOTIKU. Bucnoeiennamu
Ha3UBAKOTh TaKl PEUYECHHs BITHOCHO SIKUX MOXKHA MOCTABUTH 3alIUTAHHS:
ICTUHHI BOHM 4u XWOHI? LI pedyeHHs OOOB'A3KOBO € PO3MOBIAHI 4YM
CTBEpKYBaIbHI. TOOTO 6UCH061EHHAM HABUBAEMBC MBEPOHCEHHS,
Npo sIKe MOXCHA cKazamu abo Oi3Hamucs, iCMUHHe (npasuivHe) 80HO
yu Xuobne (HenpasuivHe).

IIle npukaagamMy BUCIOBIEHD € Taki: 1). SIKIMO KOKHUI 3 J10JaHKIB
JIATBCS HA 3, TO iXHS CyMa TaKOXK JUIUThes Ha 3. 2). YUumcno (-5)
MeHie uucia (—8). 3). Uucno 2 — npocte uucio. 4). YalKoBChKUA —
aHTJIIUCHKUI KOMIO3UTOp. S). ['INOTEHY3a NPSIMOKYTHOTO TPUKYTHHKA
OinbIa 3a HOro CTOPOHY.

Haiui 3HaHHs Jar0Th MiJICTaBy TBEPJAWTH, IO BUCIIOBICHHS 1, 315 —
npaBuiIbHI, a00 ICTHMHHI, @ BHCJOBJIECHHSA 2 1 4 — xuOHi. TepmiHuU
«BUCJIOBJICHHS», «ICTUHHE BHUCIIOBJICHHS», «XHOHE BHUCIIOBJICHHS
HajeKaTh J0 HEO3HAYYyBaHWUX MOHAThH, IX PO3YMIHHS JAEThCA HaM
JOCBIJIOM, CYCMUIBHOIO MPAKTHUKOIO.

Hactynni nsa peuenns: 6). «Iligm kynu xmiba». 7). «CKIJIbKM JHIB
JI0 HOBOTO POKY?» HE € BUCJIOBJICHHSIMH, 00 BIIHOCHO HUX HEMAE CEHCY
CTaBUTHU 3aIlUTaHHA, ICTUHHI BOHU 4YM XMOHI, BOHU HE MalOTh 3HAUYCHb
1CTUHHOCTI.

[Toai6HO TOMY SIK B TEOMETPIii po3rIsaatoTh auiie Gopmy pirypu He
Oepyud J0 yBard 3 4YOro BOHA 3po0JicHAa, B MareMaTU4HIii Jorimi
a0CTparyroThCs BiJl KOHKPETHOTO 3MICTY BUCIIOBJICHHS, BUBYAKOUHU HOTO
TUIbKH 3 TOYKH 30py TOTO, ICTHHHE BOHU YW XUOHE.

3 HaBEJICHUX BUIIC BUCIOBJIEHD 2) — 5) HE MOKHA BUAUIMTH O1JIbII
KopoTin. Takl BHCIOBJICHHSI HA3UBAIOTh E€AEMEHMAPHUMU  a0O0
aAMoOMAapHUMU, HENOOITbHUMU.

BucnoBneHHst 1) He eleMeHTapHE, 3 HROIO MOKHA BUJLIWTH JIBa
CaMOCTIHHHUX BHUCJIOBJICHHS: «KOKHMI 3 JOJAHKIB JUIMTHCA Ha 3» 1
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«IXHSI CymMa TAaKOK AUIMTHCS HA «3». BucioBieHHs 1) yTBOpEHO 3 LMX
JIBOX BUCJIOBJIEHB 3a JIONTOMOTOIO CJIOBOCITOIYYEHHS «SIKIIO ..., TO ...».

SKIO AKECh KOHKPETHE BUCIOBJICHHS, HANpUKIaa, «IBach — ydeHb
ChOMOIO KJacy», Tpeba Mmo3HauuTH OyKBOK, TO NummyTh A: «IBack —
Y4Y€Hb ChOMOTO Kiacy». I[lpu mpomy roBopsith, mo 4 — ue iM's
BUCJIOBJIEHHA «IBach — y4€Hb CbOMOIO KJIACy». SIKINO BUCIIOBJICHHS A
ICTUHHE, TO 3anMUCYIOTh A = 1 (a00 1); ko 4 — xubHe, T0 A = 0 (ado X).
3a3HaunMo, mo TYyT 1 1 0 — He uuchaa, a MpPOCTO CUMBOJMU IS
MO3HAYEHHS ICTUHHOCTI a00 XUOHOCTI.

TeepmkenHss x+3 =35 He € BHUCIOBIEHHAM, 0O MpH OJHHUX
3HAYEHHSAX X BOHO ICTMHHE (Ipu x =2), npu 1HIUX — xuOHe. Taki
TBEP/UKCHHSI  HA3UBAIOTh  BUCNIOBNIOBANbHUMU — hopmamu  abo
npeoukamamu 1po ki HTUME MOBa Mi3HIIIE.

ITpoCTi BUCIOBJEHHSI MO3HAYAIOTh BEJIUMKUMHU (1HOJI MaJICHbKUMM)
OyKBaMu JaTUHCHKOTrO aj(haBiTy.

3 MNpOCTUX BHUCJOBJEHb 3a JIOMOMOIOK) CIOJYUYHMKIB «1», «ado»,
«SIKIIO..., TO...» MOKHA YTBOPUTH CKIAOEHI BUCIIOBJICHHSI.

3. IIpy yTBOPEHHI CKJIQJIEHUX BUCIIOBJIECHB (1I€ OCOOIMBO CTOCYETHCS
MaTeMaTUYHKUX TEKCTIB) HAHYaCTIIIE B)KUBAKOTh CIIOJIYYHUKH «1», «a00»
(Y BHKJIIOYAOYOMY 1 HE BUKJIIOYAIOYOMY PO3YMIHHI), «SKIIO ..., TO ...»,
«TOJI1 1 TUIBKM TOJI1, SIKIIO ...» 1 YaCTKY «HEY.

Bi3zbMeMoO, Hanpukjaa, Taki BUCTOBIECHHS: A: «3anuc HaTypaJlbHOIO
qyucia m 3aKiH4YEThCA HyJeM», B: «HarypanbHe 4MCiI0 m JAIIMTHCA Ha
5» (m — Ha3Ba IKOrOCh KOHKPETHOIO YKciia). 3a J0MOMOI0K0 CIIOTyYHU-
KIB MOJKHA JIICTaTH YMMaJI0 1HIINX BUCIOBJICHb, ICTUHHHUX 1 XUOHUX. Ha-
NPUKIAJ, «SIKIIO 3anuUC HAaTypaJIbHOTO YMCIIA 71 3aKIHYYETHCS HYJIEM, TO
HaTypajlbHE YKCIIO m JUIATHCS Ha 5», «HarypanbHe 4ucno m 3akiHuy-
€THCSl HYJIEM 1 HATYpaJIbHE YUCJIO /7 HE AUIUTHCS HA S» 1 T. .

Hama npupoaHa MoBa, 3 apceHaly sIKOi MareMaTWU4Ha JIorika Oepe
BUCJIOBJIEHHS, CTBOpIOBAJacsi TUCAYONITTSMUA CTUXIHHO $K 3acid
CHIJIKYBAHHS 1 HE OPraHi3oBaHa Tak CTPOro 1 TOYHO, SIK, HAINPHUKIIAJL,
MaTreMardyHa MOBA, BOHA IMEBHOK MIPOK BigoOpa)kae CKIIAIHICTh
YChOTO TMPOUECY MHUCAEHHA. TOMYy HEMOXJIMBO TMOBHICTIO Marema-
TU3YBaTW PI3HOMAHITHY TMPAKTUKY OMNEPYBAHHS 3 BHCIOBJIEHHSAMM,
OCKUIBKM TakKa MareMaru3alis Mae€ JOCUTh HAOMKEHUH Xapakrep.
MoskHa Cka3aTyu Tak. BCHOTO MATeEMATU3yBaTH HE MOXKHA, aje€ TE, 110
MaTeMaru30BaHO, HE TMNOBUHHO CYINEPEYUTH TMOBCIKICHHINA 3BUYHIN
MPAKTHULIl OTIEPYBAHHS 3 BUCIIOBJICHHSIMHU.
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Po3rnisiHeMO  J10ciyni  onepauii, sKi  JalOTh 3MOTY 3 OJHMX
BHCJIOBJICHb YTBOPIOBATH 1HIIN, OLIBII CKIaAH1 BUCIOBICHHS. OCKUIBKA
HAC LIKaBUTh TIJbKW 3HAYEHHS 1ICTUHHOCTI BUCIIOBJIEHb, TO O3HAYCHHS
JOTIYHUX ONEpaulii Aa€ METOJ BCTAHOBJICHHSI 3HAYEHHS I1CTMHHOCTI
CKJIQJICHOTO BHCJIOBJICHHSI 3@ 3HAQYEHHSIM ICTMHHOCTI KOro CKJIaa0BHUX
YaCTUH (KOMITOHEHTIB).

3anepeuenns. 1110 onepallilo Mo3HAYAOTh 3HAKOM (Y JHTepaTypi
3yCTpIHarOThCS M 1HINI MO3HAYCHHS). Y 3BUYAliHIM MOBI Wi omeparnii
BiMOBigac yacTka «He». 3anmuc A duTacThes: «He A», «HENpaBUIIbHO,
o A».

3anepeuennam BUCIOBJECHHS A HA3UBAETHCS BUCJIOBJICHHS «HE A,
AK€ ICTMHHE TOJ1 1 TUIBKM TOJI, KoJu A xuOHe. Tadnuus 1CTMHHOCTI
3arepEeUCHHs BUCJIOBJICHHS MA€ BUTJISL

A
|

Hexait, nanpuknan A:. «5 kparHe 3», B: «7 — OpoCTE€ YMUCION.
OueBuaHo, mo A =0, B=1. Tom A4: «<HenpaBwibHO, M0 5 KpartHe 3»
(a60 A «5 He kparHe 3) i A = 1. Ananoriuno B: «HenpaBwisHO, mo 7
— rpocte uncao» (abo B «7 He mpocTe uuciaon)1 B =0.

Onepaiiigs  3alepeyeHHs  Maibke  aJIEKBaTHO TMEPEJac  CMMCII
3aCTOCYBAHHS YaCTKH «HE» B MPAKTHLII PO3MOBHOI Ta MUCbMOBOT MOBH.

Jluz'tonkuyia. 11 onepatisi 1M03HAYA€ThC 3HAKOM V. Y 3BUYaliHIM
MOBI il BIAMNOBIJA€E CIOJYYHHUK «a00» B HEBUKIHOUYAKOYOMY PO3YMIHHI.
3anuc Av B unutaeTbes 9K «A au3'ToHKLIA By, a00 Ak «4 abo B».

Mu3'ionkuiero  1BOX BUCIOBICHb A, B Ha3HMBAEThCI  Take
BUCIIOBJEHHA AV B («A4 abo B»), ske Oye XMOHUM TOJIl 1 TUIBKA TOJI,
KoM oOu/Ba BUCIOBJIEHHS XWOHI. Tabmuug 1CTUHHOCTI JW3TOHKIIT
JIBOX BHUCJIOBJICHb MA€ BUTJISI

A
0
0
1
|

— o= O |y
e Ll Ll k=1 R
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O4eBUIHO TAKOXK, 110, MAOYM CKJIAJACHE BUCIOBJICHHS, YTBOPEHE 3a
JOTIOMOTOKO ~ Oomepaiii  JU3'FOHKII, MOXHA BHUIUIMTH B HBOMY
€JIEMEHTapH1 YaCTUHU (KOMIOHEHTH). BUCIOBIEHHS « S ChOrOIHI Miay B
Tearp ad0o JIOUYMTAKO IIKABY KHKKY» MICTUTh €JICMEHTApHI KOMIIOHEHTH
A: «5 ceoroani migy B Tearpy, B: «S ChOroJHI JIOYMTAKO IIKaBY
KHWKKY» 1 MOYKE OyTH CUMBOJITYHO 3aIllUCaHe y BULJISAAL AV B.

Onepauito 13" FOHKIIT THO/II HA3UBAKOTh JIOIYHUM 000ABAHHAM.

MHOKHUHOK ICTUHHOCTI JM3'FOHKIIT «V» BUCIOBJICHb € 00'€/THaHHS
«U» MHOKUH ICTUHHOCTI JAHUX BHCJIOBJIEHL. 3HAK AW3'TOHKLIT «\V)»
CXOKHUH 13 3HAKOM 00'€THAHHS MHOKHH « U,

Kon'tonkuia. 110 onepailito nmo3Ha4aroTh 3€01bIION0 3HAKOM A (€
i 1HIII NO3HAYEHHS L€l onepallii, HanpuKaaa &). Y 3BUYaiiHiid MOBI i
BIJIMOBI/IA€ CHOJYYHUK «1». 3anuc A A B 4dTA€ThCS K «4 KOH'FOHKLUIS
B» abo sk «4 1 B».

Kon'woukuyieo 1BoX BUCIOBJICEHb A 1 B Ha3UBAETbCS BUCIOBJICHHS
AANB, ske Oyae ICTUHHAM TOJl 1 TUIbKM TOMI, KOJM 0OOuaBa
BUCJIOBJIEHHSI A4 1 B ictuHHI. Tadnuig ICTUHHOCTI KOH'IOHKINI JBOX
BUCJIOBJICHb MA€ BUTJISI;

OO
o= |||
olo|lo|—=>

Ornepaltiito KOH FOHKLIT 1HO/Il HA3UBAIOTh JIOZIYHUM 000YMKOM.

MHO)KMHOK 1CTUHHOCTI KOH'FOHKLII «A» BHUCJOBJIEHb € Iepepi3
MHOKUH ICTUHHOCTI J@HMX BHMCJOBJIEHb «M». 3HAK KOH'FOHKLIL « A»
CXOKHUI 13 3HAKOM MEPEPI3y MHOKHUH « M.

Imnnikauia. BaxauBy poJib y JoTrill 1 0COOIMBO B MaTeMarulll Biji-
rpae onepauis iMILIIKaLli, IKy NO3Ha4YarTh 3HAKOM = a00 —>, D. 3anuc
A = B uutaetrbes: “A iMmiikye B”. HacTto mans yMTaHHS L€l onepanii
3aCTOCOBYIOTH CIOBOCIONYYeHHs: “Akmo 4, To B”, “3 A cmaye B”, “B €
HaCIJIKOM 3 A”. BUCIOBIEHH A Ha3UBAIOTh YMOBOI0 (AHMUYEOCHIMOM)
IMILTIKaLii A = B, a BUCIOBJICHHS B — HACIIOKOM (KOHCeK8eHmMOM).
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Imnnikauiero 1BOX BHUCIOBICHb A 1 B Ha3WBAalOTh BMCJIOBJICHHS
A= B (“Sxmo A4, To B”), ake Oyae XuOHUM TOJ1 1 TUIbKH TOJ1, KOIU A
— ICTUHHE, a B — xubOHe. Tabauusg I1CTUHHOCTI IMILUTIKALII JIBOX
BHUCJIOBJICHb MA€ BUTJISIL;

A=B

A
0
0
1
|

=l k=1lvv)

b—\@»—\»—\U

Onepailis = TUIBKA YaCTKOBO BiAOOpakae CMHUCT CHOJYyYHHKA
«AKOO ..., TO ..», Y 3BHUYaiHIA pPO3MOBHIM MOBI LIEH CHOJYyYHUK
3aCTOCOBYIOTh Yy PI3HOMAHITHUX 3Ha4YeHHsAX. Tak, Mmo0 BUpa3UTH
OPUYMHHY 3aJICKHICTh (“SKIINO TiIO BUIBHO Majaae, TO BOHO HaOyBae
npuckopenns 9, 81 m/cek?”), mo0O Bupasutu Mery i 3acobm (“SKio
XO4Y€ll YCHIMHO 3JaTH €K3aME€H 3 MareéMaTHKh, TO Tpeda CyMJIIHHO
BUMTH BCE IO CKAXE BUKJIAAA4” ) TOWIO. Y 3BUYAMHOMY pO3YMIiHHI BH-
CIOBJCHHA “skimo A, To B” nependayae CMMCIOBUN 3B'I30K MIXK
BUCJIOBJIEHHIMU A 1 B. Ilpore B MaremarwuHiii JOrili 3MICT
BUCJIOBJIEHHA HE O€EpyTh JIO yBard, HUM HEXTYIOTb, a OLIHIOKOTH
BUCJIOBJICHHSI JIMIIE JBOMA 3HAUCHHSIMH: “IcTHHA 1 “XHMOHICTH , a
3aco00aMM LMX OLIIHOK HEMOXJIMBO B1JI0OPa3UTH BCKO PI3SHOMAHITHICTh
CMUCJIOBHUX 3B'SI3KIB, IKI MOKYTh 1CHYBAaTH MK MOHATTSMU.

Hanpuknan.

1. 4: «Cporoani n1o6pa noroaa» = 1, B: «Cporoani 01151 Mopsi 6arato
sianmounBarounxy = 1. Tom ckiameHe BUCIOBIEHHI A= B: «JIkmo
ChOTOJIHI J1I00pa morojaa, TO Ouas MOps Oararo BiANOYHUBAKOUUX» —
ICTUHHE.

2. A: «Yucno 36 : 24», B: «Hucno 36 : 6y, immiikauis A= B —
icTuHHA, 00 A4 = (), 3HaYE€HHsI ICTUHHOCTI BUCJIOBIICHHSI B TYT poJji HE
BiJIirpae, TOAl sIK iMIutikamiss B = 4 —xubHa, 6o B=1, 4 =0.

3. CKnazeHe BHUCIIOBJICHHS «SKIIO A CTOMJICHWH, TO S HE MOXKY
MpalroBaTy MOXKHA MOAATH Yy BULJSAL IMIUTKawii A= B, ne A: «l
CTOMJICHUI», B: «5 HE MOXKY TIpaLFOBATHA.

O3HaueHHs omnepaliii , v, A B LUJIOMY CIPHAMAIOTHCS K TakKi, 10
B JOCTaTHIA MIpl Yy3rO/KYIOTbCS 3 TMOBCIKJIECHHOK IMPAKTHUKOIO
B’KMBAHHS BIJIOBIAHUX CIOJYYHHKIB, & O3HAYCHHS onepauli IMIutiKarii
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Ha TEPIIMI NOTJISA MOXKE BHUKJIMKATH MEBHE HEMOPO3YMIHHS: SIK LE 3
XHUOHOCTI MOKE BUIUIMBATH i XMOHICTH 1 icTuHA? Ha 1ie nuranHs MoskHA
Oyj0 0 BIANOBICTH JOCUTH KOPOTKO: «TaK MPUHHATO 3a O3HAYCHHSIM).
[IpoTte BCi O3HAYEHHA MAalOTh TNEBHY TiACTaBy. [ligcTaBoro A
HaBEJACHOTO BHUIIE O3HAYEHHs IMIUTIKALi € Te, MO BOHO JA00pe
MOTOJUKY€ETHCSI 3 MAaTEMaTUYHOK NpakTUKow. He 3ynuHsAounch Ha
UOMY JICTATBHO PO3IIISIHEMO JIMILIE JIBA MPUKIIAJIH.

[Tpuknanu

1. Hexaii A4: “8 kparne 5 1 7 kparne 57; B: “(8 +7) kparne 5.
OueBuaHo, mo A =0, B=1. 3 Toro, mo o0ujaBa 10JaHKHU HE AUIATHCA HA
5, mictanm, mo iXHA Cyma JUIMTBCA HA S5, TOOTO 3 XWMOHOCTI JICTaNH
ICTUHY 1 IMILTIKALisl A = B € ICTUHHA.

2. Hexaii Tenep A: “8 kpatHe 5 1 6 kparHe 57 =0, B: “(8 + 6) kparHe
57 =0. OTKke 3 TOro, MO KOKHHUI 3 JOJAHKIB HE JUINTHCS HA S5, JICTAIH,
oo IXHS CcymMa TEXK HE AUIMThCS Ha 5, TOOTO 3 XMOHOCTI AicTalu
XHUOHICTD 1 iMIUTIKaLIg A = B € ICTUHHA.

3. Hexaii 4: «O0uaBi 4aCTUHM PIBHOCTI MOKHA JILJIUTA Ha Oy/b-sKE
ynucinoy, B: «4 =4». Ilokaxemo, mo 3 A BuUXoauTh B. s 1bOro
pPO3rJIsIHEMO OYE€BMHY PiBHICTh 4 - 0 =4 - 0 1 CKOPUCTAEMOCH BUCIIOB-
JHeHHsIM A, ToOTO po3ainumo oOwaBl i yactuHk Ha 0. Jlictanwm
BUCJIOBJICHHA B.

Ananortuao 4 - 0=5-0 3 BucioBicHHI A MOKHA JICTaTH Take,
HarpuKiIaa, XuoHe BUCIOBICHHS C: «4 = 5» 1 B3arajil CKUIbKH 3aBrOJJHO
ICTUHHUX 1 XMOHUX BUCIIOBJICHbD.

BucnoBnenus A —=> B Ha3UBa€TbCA IMMAIKAYIED, NPOMUIEHCHOIO
oawiil, iMIIiKauis B = A — odepHenow Oaniiil, a iMriikauis B = A —
00EepHEeHOoI0 00 NPOMUILEIHCHOI.

Ekeisanenuyia. 1110 onepaiiro I03HA4YaKOTh CHUMBOJIOM <. 3aluc
A < B uwntaerbca: «A4 eKBIBaJICHTHE B», Y 3BuUUaliHIi MOB1 1
onepauii BIAMOBIAAOTH CIOBOCHOJYYEHHS «A TOAl 1 TUIBKM TOM1, KOJU
B», «4 HeoOX1JIHO M NOCTATHLO IS By, «A, IKIO 1 TIABKU SIKIIO B.

Ekeieanenuiero 1BOX BHCIOBICHb A 1 B Ha3UBAe€ThCs Take
BUCJIOBJICHHSI A <> B, sAKe 1CTUHHE TOJ1 1 TUIbKM TOJi, KOJIu oOuIBa
KOMIOHEHTH A 1 B Mal0Th OAHAKOB1 3HAYEHHS 1CTUHHOCT1, TOOTO KOJIHU
BOHHM OJHOYACHO ICTHHHI, 200 0oaHOYacHO xWuOHI. TalOauis 1CTUHHOCTI
CKBIBAJICHLI1i IBOX BHUCJIOBJICHh Ma€ BUTJISII;



69

A< B

N = =1
—_ o= Oy

—
1
0
0
1

[Tpukitagm.

1. A: «Yucno 3231 kparne 9», B: «Cyma uudp uucna 3231 kparna
9». BucnosneHns A < B: «Yucno 3231 kpatHe 9 Toal 1 TUIBKH TO/L,
ko1 cyma uudp uucna 3231 kparHa 9» — ictunne, 60 4 =1, B=1.

2. Hexaii AB — nepnenaukyjsip a0 Biapiska CD. TlozHaunmo
A: «KoxHa To4yka neprneHauKyasipHa AB piBHOBIIANIEHA BiJl KIHIIIB
CDy», B: «llepnenauxkynsap AB npoxoauts yepe3 cepeauny CDy». Toai
BUCJIOBJICHHSL A <> B iICTUHHE.

3. CknaaeHe BUCIOBICHHS «JI0OYTOK JBOX 4MCENl AOPIBHIOE, HYJIIO
TOJ1 1 TUIBKM TOAI, KOJW X04a O OJAWH 13 MHOXKHMKIB JIOPIBHIOE HYJIIO)»
MOXKHA MOJATH Yy BUIJISAI €KBIBaJCHLI A <> B JBOX BHCJIOBJICHbBY:
A: «JIoOyTOK ABOX 4MCEN JOPiBHIOE HyO», B:«Xouya O OJuUH 13
MHOKHUKIB JOPIBHIOE HYJIH0». OUEBUIHO, MO TYT A <& B = 1.

3ayBakeHHs. LIIOCTpYHOUM Ha NPUKIIAAAaX 3aCTOCYBAaHHS JIOMYHMX
omepamii , Vv, A, =, <>, KOMIOHCHTH MiIOUpaaucsa Tak, moO0 BOHHU
OyJId CHOPIJIHEHUMM 3a 3MICTOM, SIK L€ pOOUTHCS B MOBCAKJICHHIH
MPAKTHILII.

I B [bOMY BHUNAQAKY CKIQJCHI BUCIOBJIICHHS B pe3yJbTari
(opMaIbHOIrO  3aCTOCYBaHHsA  JIOTIYHMX  Omepamiii  JicTaeMo
OCMUCIEHUMH. TakuM BHCIIOBJEHHAM YHCTO MEXAHIYHO, 3TiAHO 3
O3HAYEHHSAM, NPUNUCYBAIUCH BIAMOBIIHI 3HAYEHHS 1ICTUHHOCTI.

[IpoTe MOHATTS «CIOPIIHEHI 3a 3MICTOM BHCIIOBJICHHS» HE TOYHE 1
3HAYHOIO MIpOI0 CyO0'eKkTHBHE. TOMY B MareMaTW4HIM JIOTILI OJHAKOBO
3aCTOCOBYIOTH JIOT1YHI OMepaillii 10 BCIX BUCIOBJIEHb, TUM OUIBIIE, IO B
HIM, SIK YK€ 3a3HA4ajiocs, BC1 BMCJIOBJICHHS PO3IJISIAAOTHCA TUIBKU 3
TOYKH 30py iXHbOI ICTUHHOCTI, 0€3 ypaxyBaHHs 3MicTy. Lle o3Hauae, mo
B pE3yJIbTaTi 3aCTOCYBaHHs JIOTIYHUX OIEpallii MO>KHA, HAMpPUKIA,
JcTaTyu Take 0e33MICTOBHE BUCIIOBJIEHHS: « KO Ynciio 78 MUIUTHCS HA
5, To ApxiMen — aHnnicekuii Mmarematuk». Hamamo, 3rigHo 3
O3HAYEHHSAM, LIbOMY CKJIAJCHOMY BHCIIOBJIEHHIO 3HAYEHHS «ICTHHA» 1
MOCTABUMOCS JI0 LBOTO CIHOKIMHO, HaBpsil UM TAKE BHUCJOBJICHHS B
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MPAKTULIl CUCTEMATUYHOIO MIpPKYBaHHS KOJMU-HEOYb 3HAIOOUTHCS, Bij
HBOTO HEMAE HIAKOI WIKOJM, L€ HACHIJIOK YHI(IKOBAHOTO IMIJAXOMAY B
MaTeMarThyHIi JIOTILI J0 TOHATTS BHCIOBJCHHA. T€ came MOXHa
CKa3aTh KW mNpo BCl BHUCJOBJICHHS 3 HECHOPIIHEHUX 34 3MICTOM
KOMITOHEHTIB.

4. AHaNOrYHO TOMY, $IK 3 4ucel 1 OykB (MiJ SIKMMH TaKOX
PO3YMIIOTh YMCJIA) 3a JONOMOTO0 apU(PMETUYHUX OTIEPALid T0JaBaHHS,
BIJIHIMAHHSI, MHOXKEHHS 1 JUJIEHHA CKIQJal0Th [EBHI  BUPA3M,
NEPETBOPIOIOTH X, CIPOIILYIOTh, 3HAXOAATh iXHE YKMCIIOBE 3HAYCHHS, Y
MaTE€MaTU4HIi JIOTILI 3 OJHUX BHUCIOBJIEHb 3a JOMOMOIOK) CKIHYEHOTO
YKCIa 3aCTOCYBaHb JIOTIUHUX ONEpaliii , v, A, =, <, YTBOPIOIOThH
HOBI, CKJAQJHIIII  BUCJIOBJACHHS. HalnmpocTimumu — NpuKIagaMu
CKJIAJICHUX BUCJIOBIEHD €, Taki: A, AVB, AANBiT. 1.

KoskHe ckiazeHe BUCIOBJICHHS 300paKy€ThCs MIEBHUM JIOTTUHUM BU-
pa3oM, abo, sIK Ha3WBAaKOTh Y MAaTeMaTU4Hii Joriul, — gpopmyaorn. 1lpu
pOMY TpeOa BKa3aTu MpaBujia OJHO3HAYHOIO MOPSJAKY YMTAHHS TaKMX
dopmyn, TOOTO npasuia 0OHOZHAYHO20 NOPAOKY GUKOHAHHA 8iONo-
BIOHUX N02TYHUX Onepayiti, iK1 3aCTOCOBAHO B AaHii (opmyi.

1. TTopsimOK BUKOHAHHS JIOTIYHMX ONEpaliid BU3HAYAKOTh Ay>KKaMHU,
K1 HA3UBAKOTh mexHiuHumu cumsonamuy. Crovyarky BUKOHYIOTh JIOT14HI
onepauii (a OmKe, BIAMOBIAHO M YWTAKOTh BUCIOBJICHHS) B CaMHX
BHYTPIIIHIX Jy>KKaX, MOTIM Y HACTYIHIM 32 HEKO AYXKII 1 TaK Jai, MOKA
HE Oy/Ie BUKOHAHO OCTaHHIO B TAKOMY MOPSJIKY JIOTTYHY ONEPaLLiio.

2. SIkmo y Gopmyi BIICYTHI AYXKKH, TO HOPAOOK BUKOHAHHS 102i4-
HUX onepayiti maxkuii: A, VvV, =, <>, TOOTO NEPIIOD BUKOHYETHCA
KOH'FOHKLIIS, SIKIIO LS omnepaiiss BiJICYTHA a00 BXKE€ BHMKOHAHA, TO
BUKOHY€TBbCS  AM3'IOHKLI 1 T. 4. Hanpukman, vy  dopmy
Bv A AC= A crioyatky BUKOHYIOTh KOH'IOHKLIIO (4 A C). TOTIM —
JU3'FOHKLII0 B v A A C 1 OCTaHHBOIO — IMILTIKALLIIO.

3. Bupas, 1mo MICTUTBCS 11 3HAKOM OMEpalLlii 3anepeueHHs, B TyKKA
HE OCpyTh, aj€ BBAKAKOTh MO0 TakKuM, KU 3HAXOJAWUTHCS B JYXKKax, 1
00YHCIEHHS MOTO0 BUKOHYIOTH OKPEMO.

[ToHaTTss QopMyJM MOKHA BBECTH CTPOro 3a 1HAYKTHBHHUM
O3HAYEHHSM, a CaMe:

a) KOKHE 3 €JIEMEHTAPHUX BUCJIOBJIEHB € (DOPMYJIOHD;

6) Ko A, B — hopMyin, To GopMyJIaMH € TAKOX i Taki BUpasu: A,
B, AvB, ANB,A= B, A< B;
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B) HISIKi 1HII JIOT14HI BUPA3H, KPIM THUX, SIKI YTBOPEHI 3a NpaBUjIaMu
ILIL a) 1 0) HE € (hopMYyJIaMH.

TyT BeuKi JIATUHCHKI OYKBU A, B BUKOPUCTOBYIOTH IS O3HAYEHHS
NMEBHUX KOHKPETHUX (POPMYJI (€ iIMEHAMHU LIUX (popmy).

Jloriuni Bupasu (4 = B)AC = B, Av(A = B) = B, 3riqHo 3 11. 0), €
dopmynamu. Bupazu =Av B, AA, 3riiHO 3 1. B) HE € (QopMyJamu.
Po3risiHeMO 1€ NpUKIaa CUMBOJIIYHOTO 3aIUCY 1 YATAHHS CKJIAJACHUX
BUCJIOBJICHb.

[Tpuknaau

1. 3anucaru y Bursial popMysiu Take CKJIaJAeHE BUCIIOBJICHHS, BUI-
JIMBIIM B HOMY KOMIIOHEHTH: «SIKIIO 3aMuic HATypaIbHOTO YMCIa 3aKi-
HYYETHCSL HYJIEM, TO L€ YMCJIO JIIJITMTHCS HA 5; 3alUC HATYPAILHOTO YHUC-
J1a HE 3aKIHYYEThCSI HYJIEM; TO, HATYPATbHE YKUCIIO HE ILTUTHCS Ha 5».

e ckaneHe BUCIOBIICHHSI MA€ B KOMITIOHEHTH:

A: «3anuc HaTypalbHOrO 4YHCIA 3aKiHUyeThCsa Hylem», O: «lle
YUCIO AUIMTHCS Ha 5». BHUKOPHUCTOBYIOUM 11 MO3HAYEHHS, HABEJICHE

BHUCJIOBJICHHSI 3amuImeMo Tak: «4 = O; A; omke, O», TOOTO 3 TOro mio

A= 01 A, Buxoauts O. 3BIJACU AICTAEMO CUMBOJIYHHUI 3aMMCc JaHOTO
BUCJIOBJIEHHS Y BUIJIS1 Takoi (OpMyIIu:

A=>0)r4= 0.

KoskHe CKlaagHe BUCIOBJICHHS NpW NMEBHUX 3Ha4YeHHsX (1 abo 0)
HOro KOMMOHEHTIB € ICTHHHUM a00 XuOHUM. KomIlOHEeHTa B LbOMY
BUIQJIKY BIJICPae poJib 3MiHHOI, sIKa MOkKe HAaOyBaTH JIMILE OJIHE 3 JIBOX
3HaueHb: 1 abo 0. Taxi 3minui Hazusarome a02iuHumMU. OCKIIBKA KOKHA
(opmysia MICTUTh CKIHYEHY KUIBKICTh TAKHX 3MIHHHMX, a KOXKHA 3MIiHHA
Ha0yBae JuIIe JBOX 3HAYEHD, TO ICHYE JIMIIE CKIHYEHA KUIBKICTh PI3HUX
Ha0OpIB 3HAYEHD 3MIHHUX (POPMYJIH 1 MOKHA OOYMCIIMTH BCl 3HAYEHHS,
akux HaOyBae nana gopmyna. KoxkHiit ¢popmysii anreOpu BUCIOBIICHD
MO>KHA MOCTABUTH Y BIAIMOBIIHICTD 1i TAOJIMIEO ICTUHHHOCTI.

Jlis ¢opMya 3 aBoMa pi3HUMHU JIOTIYHUMM 3MIiHHHUMHU € TUIBKH
YOTUPU PI3HUX HAOOPH IXHIX 3HAYEHB, 11 POPMYN 3 TphOMA PISHUMU
3MIHHUMH — BiCiM HaOOpiB. B3araji MokHa JOBECTH, IO KOJU opmyia
MICTUTh # PI3HUX JIOTIYHMX 3MIHHHUX, TO ICHY€ 2”7 pi3HUX HaAOOpIB
3HAYECHb LUX 3MIHHUX.

PozristneMo o0y aoBy TaOJIMIb ICTUHHOCTI JUJIs1 (POpMY.JT:

H A= AvB,F: (AvB)A(B=C).



[Ilo6 nokazaru Xia OOYMCIEHHsI 3HA4YeHb (QopmysH F, moOyayeEMO
TPU KOJIOHKM 3HaueHb mia popmyoro F: must (Av B), nnsa B = C 1 qd
3Ha4YeHb (PopMyJid F. 3BUYAHHO B TAOJMILIX 3aAMUCYIOTh JIAIIE OJIHE
3HAQUEHHS ICTUHHOCTI BCi€i (OpMyIHM, a pe3yJbTaTh NPOMDKHUX
OOUYHCIEHb HE 3aMMUCYIOTh, OCKUILKH OOYMCIIEHHS 3 cumBojamMu 1 1 0
BUKOHYIOTBCS JIOCUTH MPOCTO YCHO, aji€ LEid pa3 MM 3amuuemo i

72

A= AV B

0

A
0
0
1
1

B
0
|
0
1

|
1
1

pE3yJIbTaTH MPOMIKHUX OOUYUCIICHD:

A|B| C| 4 |AVvB) | B=C | (AvBIA(B=C)
o] o] o] 1 1 1 1
o] o] 1] 1 1 1 1
0] 1] 0] 1 1 0 0
0] 1|1 ]1 1 1 1
1o 0] o0 0 1 0
1ol 1]o0 0 1 0
11010 1 0 0
11 1]0 1 1 1

5. [To6yayemo TabuLi ictuHHOCTI st hopMyir: (4 = B) i (Av B):

Ak 6aunMo, TTPU OJIHAKOBUX HAOOpaxX 3HAYEHb iIXHIX KOMIIOHEHTIB A
1 B mi ¢gopmyau HaOyBarOTh OJHAKOBHUX 3HA4YE€Hb ICTUHHOCTI. /JIB1
(GOopMyJIM HA3UBAKOTh PIGHOCUIbHUMU, SKIIO BOHA Ha OJHAKOBHUX

A | B |A=>B| AvB
010 1 1
0 | | |
| 0 0 0
| | | |
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Ha0Opax 3HAYECHb KOMITOHEHTIB (JIOMYHUX 3MIHHMX) HaOyBarOTh
OJIHAKOBUX 3HAYEHb 1ICTUHHOCTI.
Axmo popmynu F' 1 H piBHOCHIBHI, TO MIIYTh F = H.

3BepTacMo yBary Ha piBHOCHIBHICTH (4 = B)i(AV B), OCKiibKH
BOHA JIa€ 3MOT'Y 3aMiHUTH OTEPaLil0 = OnepalisaMu , 1 V.

AHQJIOTIYHO MOKHA TOKA3aTv, IO CIHPaBEIIMBA PIBHOCUIIBHICTD
A< B=(A4= B)A(B= A), 3rJIHO 3 SIKOK MO0KHA 3aMIHUTH ONEPALIIO
SHA=1A,a0DKe, HA , V, A.

Takum 4ywmHOM, y JOrimi MoxkHa OyJlo O OOMEXKMTHCS TpbOMa
omepauissMu: , v, A. - KpiM TOro, MoxHa MoOKa3aTH, IO pO3IJISHYTI
n'Th JIOTTYHMX OMepaliii 3BOJAATHCS JO OJIHIEI 3 TaKWX TPbOX Map
omepauiit: ( , =), ( , v), ( , A). 3aCTOCOBYIOYH MaTeMaTUYHY JIOTIKY
B TEXHILll, KOPUCTYKOTHCSI B OCHOBHOMY HAa0OpOM 3 TPhOX JIOTTYHHUX
omepauiii , v, A. 3a JOMOMOIOK HHX 3Py4YHO ONUCYBATH POOOTY
pi3HMX TeXHIYHMX cucteM. [Ipore icHye Oararo 1 Takux 3acTOCyBaHb
JIOTIKH, 30KpeMa B MaTeMaTuill, JI€ 3py4YHO KOPUCTYBATUCS OMNEparisiMH
IMITTIKALi Ta €KBI1BAJICHLII1.

Bunuimemo psii piBHOCUIBHOCTEH, CIIPaBEIJIMBICTh SKUX MOKHA J0-
BECTH 3a JOMOMOTOK TaOJWIb ICTUHHOCTI, a00 SIKI MTPOCTO BUILIMBAIOThH
13 BIAMNOBIAHMX O3HA4Y€Hb. LI piIBHOCHIIBHOCTI XapaKTEpU3yKOTh OCHOBHI
BJIACTHBOCTI omepauiii , v, A. [HII piBHOCHIBHOCTI MOKHA IiCTATH 3
HUX METOJIOM aNreOpaidyHUX NMEPETBOPEHD.

1°. A = A — 3aKOH MOJBIMHHOTO 3aMepEUEHHS.

2°. AvB = Bv A, — nepecraBHa (KOMyTaTUBHA) BJIACTUBICTb.

3°. ANB = BAA, — nepecTraBHa (KOMYTaTUBHA) BJIACTUBICTb.

4°. (AvB)vC = Av(Bv(C)— cnoiy4Ha (acouiaTiBHA) BIaCTUBICTb.

5°. (AAB)AC = AN(BAC) — cnonyuyHa (acoliiaTiBHA) BJACTHBICTb.

6°. AN(BvC) =(AAB)v(AAC) — nepiia po3nojaiaibHa (AucTpuly-
TUBHA) BJIACTUBICTD.

7°. Av(BAC) = (AvB)A(Av () —niepma po3no/iijibHa BJACTUBICTb.

8°. Av B=A A B —3axkoH ae Moprana.

9°. AAB=Av B —3akoH ne MopraHa.
10°. Av A =1 — 3aKOH BUKJIIOYEHOTO TPETHOTO.

11°.4v0 = 4.
12°. AvA = A.
13°. An0=0.

14°. AnA=A.
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15°. 4= B= AVB.

16°. A< B=(4A = B)A(B = A).

17°. A= A — 3aKOH TOTOXKHOCTI.

18°. A A —3aKOH HECYNEPEUTHBOCTI.

19°. 3aKkOH JBOICTOCTI — AKIO B TOTOXKHOCTSAX 3aMIHUTH A HAa V
(1 HABITAKM), TO TOTOKHICTh HE MOPYIIUTHCH.

20°. A = B= B=> A — 3akon KOHTPAIO3HIIi.

21°. AN(A= B)= B — CTBepKYBAIbHUI MOJTYC.

22°. BA(A= B)= A — 3anepeunBHii MOYC.

23°. (A= B)A(B= ()= (A= C) — 3aKO0H CUJIOTI3MY.

JlaHi BIacTHBOCTI 0€3MOCEPEIHHO BUILUIMBAIOTH 3 O3HAUEHHS, iX

MO’KHA JIOBECTH YCHO, a00 3 JOMOMOIOK Ta0JIMIb ICTUHHOCTI.
Tabnuis 111 nepeBipky BIACTUBOCTI 7° Ma€e BUTIISIL

A|B|C Av(BAC) AvBYA(AVC)
0[0]0 0 0
01011 0 0
0O[1]0 0 0
0|11 1 1
1[0]0 1 1
1101 1 1
1110 1 1
1|11 1 1

CyKynHICTh YCIX BHCIOBJIEHb pa30M 3 BH3HAYECHHWMM Ha Hiil
JIOTIYHUMHM OMEPALiAMU  , vV, A, =, <> | OCHOBHUMH BJIACTUBOCTAMU
LMX OMepalliil HA3UBAKOTh A12eOPOr0 BUCIOBIEHD.

Po3rnsiHeMO  KiJlbKa TPUKIIAAIB  PIBHOCUJIBHHUX TEPETBOPEHb B
anreOpi BUCJIOBJICHb.

[Tpukaam.

1. Av1=1. 3 Bmactuocti 13° aicraemo A A0 = 0. 3acrocyBaBmu
ONepauilo 3anepeucHHsl 10 000X YacTUH OCTaHHbOi PIBHOCHIIBHOCTI,

matumemo: AA0=0. 3rigno 3 BaactuBocTsIMU 1° 1 9°, Av0=0,
3BiAKU Av 1 =1.
2. A= B =B = A— 3aK0oH KOHTpano3ulii. 3 BIacTuBocTeit 1°, 2°, i

5° maemo: A:B:Z\/B:E\/E:Z_?vZ:E:Z.
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3. An1 = A. CxopucrtaBmuck BiractuBocTsiMu 1°, 8°, 11°, nicranemo

AvO=A4, AvO0=A4, Arl=A4, AAl=A.

KoskHa HacTymHa 13 3alucaHuX pIBHOCTEM BUXOJUTH 3 MOMEPEIHBOI.
Hamami B TakuxX BHOAAKaX 3alMCyBaTUMEMO 1€ CHMBOJIYHO 3a
JIOTIOMOTOKO 3HaKa = (IMIUTIKALT) 1 BY)KUBATUMEMO MOTO 3aMiCTh CJIOBA
«BUXOAUTH». TOJI BHBEACHHS PIBHOCUIBHOCTI AA1 =A 3anuiieTscs
TaK:

AvO0=4 = Av0=A4 = Arl=4 = Arl=A

4. AvAANB=A — 3akoH norivHaHHsd. CKOPHUCTABIIUCH

BJIACTUBICTIO 6° 1 mpuknaaamu 1 1 3, gicTaHEMO:
AVAANB=ANINVAANB=AA(VvB)=AA1=A.

6. [ToOynyBaBimM TaOAWLI 1CTUHHOCTI, Hampukiaa, s (popMyJ:
A= B=4), ArA=>B) =B A=>BrB=>0)=4=0),
MOKKEMO, IO JJI BCIX MOMJIMBUX HA0OpIB 3HAYEHb ICTUHHOCTI iXHIX
KOMIIOHEHTIB 11 (popMyiau HaOyBarOTh TiJIbKM 3HaueHHA 1 (iCTUHA)
TOOTO, SIKUMU O HE Oynu BuUCIOBIECHHS A, B, C (ICTUHHUMM YH
XWOHUMM) JaH1 CKIaJACH1 BUCIOBJICHHS Oy Ay Th 3aBXKIM ICTHHHUMU. Taki
GopMysd, a OT)KE, M BIAMOBIIHI BUCJIOBJICHHS HA3UBAIOTh HIOMONCHO
icmunHuMu abo maemonoziamu. Bouu MaroTh 0COOJIMBE 3HAYEHHS IS
agorikd. KokHa Taka QopMmylia € JIONYHUM  3aKOHOM, SIKUM
KOPUCTYIOTBCSI TPU  YTBOPEHHI MPABUIBHUX, JIOTIYHO TPaMOTHHUX
YMOBHUBO/IIB.

Hanpuknaa, HaBeaeHI HIDKYE TOTOKHO  ICTHHHI  (popMyJiu
BU3HAYaOTh TaKl JOCUTH MOIIMPEHI JIOTTYHI 3aKOHM:

ANV A — 3aK0H BuUKIIOYEH020 MpPembo2o. KOKHE BHUCIIOBJIEHHS a00
1ICTUHHE, a00 XUOHE 1 TPETHOTO OYTH HE MOKE.

A =>A — 3axkoH momodcHoCcmi: KOXKHE BHUCIOBJEHHS € JIOTTYHUM
BUCHOBKOM 13 CamOro ceoe.

A A A — 3ax0n npomupiuys; KOYKHE BECIOBICHHS HE MOXKE OYTH OJi-
HOYACHO 1 ICTUHHUM, 1 XMOHMM.

AN(A=B)=B — npasuno sucrnosxy (J1ar. modus ponens): BUCHOBOK
B IMILIIKaLli A=>B € HaclJAKOM 3 Hei Ta ii yMoBU 4. Y Maremaruui e
MPaBUIIO YTBOPEHHS YMOBHUBOAIB JJOCUTH MHPOKO 3aCTOCOBYETHCS.

BA(A= B)=> A — npasuno 3anepeuenus ymosu (nar. modus

tollens): 3anepeueHHs 4 yMOBM IMILTIKaWii 4 = B € HACIJIKOM 3 HEi 1
3arepeveHHst B il BUCHOBKY.
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(A=B) AN (B=>C)=(A=C) — 3akon cunoeizmy: KO 3 A BUXOIUTH B,
3 B Buxoauts C, 10 3 A Buxoautsh C.

€ 6araro 1HIIKX JIOTYHUX 3aKOHIB, 3HAYHO CKJIQIHIIIMNX.

Kpim noOyaoBu Tabiuvib 1ICTHHHOCTI, € 1HIIT CHOCOOU 3'CyBaHHSA
MUTaHHS PO T€, 4d € JaHa (opmysna TOTOKHO ICTUHOMNO. KO,
Harpukiaa, Gopmyna mae BUrisia A=>85, TO o0 BIEBHUTHUCA, IO BOHA
TOTOKHO 1CTUHHA, JOCUTH JOBECTH, IO HE MOXKE ICHYBaTd TaKOIo
Ha0Opy 3HAYEHD JIOTTYHUX 3MIHHUX, MPU IKUX A Oy0 O ICTUHHUM, a B —
xuOHUM. [IpoumocTpyemMo 1ei Crocid Ha NMPUKIIAAl 3aKOHY CHIIOTI3MY.
dopmyna (A=B)A(B=>C)=(A=C), 3riiHO 3 O3HAYECHHSAM IMILTIKALII],
MOke OyTH XMOHOK e T1o1, Ko (A=>B)A(B=>C) =1, A=C =0.
Octanust ¢popmyna xuOHa nume npu A =1, C=0. Ilpore migidbparn
TaKe 3HAYEHHS 1CTUHHOCTI A B, mob6 ¢opmyna (A=B)A(B=C) Oyna
ictuHoro ipu 4 =1, C' =0, HeMOkuBo, 00 npu B =1 maemo B=C =0,
anpu B =0 maemo A=B = 0.

Omxe, s popmynu (A=B) A(B=C)=(A=C) He MokHa MiaidpaTu
3HA4YeHb ICTUHHOCTI s A, B, C, ski nepetBopuid O ii B XUOHE
BUCJIOBJIEHHS, TOOTO BOHA TOTOKHO 1CTUHHA.

JIpyrum, MNOJSipHAM JI0 TOHSTTS TOTOXKHO I1CTUHHOI (opmynH, €
MOHSATTSI TOTOYKHO XUOHOI (popMyJid, a00 CYyNEePEeUYHOCTI.

dopmylia HA3UBAETLCA HMIOMIONHCHO XUOHOIO a00 cynepeuHicmio,
SAKII0O BOHA IPU BCIX MOKIMBMX Ha0OpaxX 3HAYECHb KOMITIOHEHTIB
HaOyBae 3HaueHHs 0 (XuOHiCcTh). OYEeBUIHO, OO AICTATH CYNEPEUHICTD,
JOCUTh B3SITU 3alEPEdyeHHs BiJA TOTOXHO ICTUHHOI  (PopMyJH.
CyrnepeuIMBUMH €, HAIPUKIIAJL, Taki (POpMYJIu:

Arnd, (A=B)=(B=A4), (A=BA(B=>C)=>(4=0)

7. Po3rnsitHeMo TaOaWLi iICTUHHOCTI JIBOX HAUOPOCTIMIUX (POPMYII:
A< BiA=B:

AB | A=>B

N ==l
—_— OOy

— =
1 1
0 1
0 0
1 1

dopmyna A = B HaOyBae 3HaueHHs | Ha BCIX TUX HAOOpax 3HAYECHb
JIOTIYHUX 3MIHHUX, HA SKUX popmyna 4 <> B HaOyBae 3HAYEHHS 1.
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dopmyna B Ha3UBAETHCS J102IYHUM Haciokom 3 hopmynu A (abo B
JIOTIYHO BUXOJUTH 3 popmynu A), ko B HaOyBae 3HaueHHs 1 Ha BCiX
TUX HAa0Opax 3HAYEHb JOTIYHMX 3MIHHUX, Ha AKuX (opmysa 4 HaOyBae
3HauYCHHS 1.

Ao B 10riyHO BUXOAUTH 3 A, TO mumyTh A | = B. TakumM 4HMHOM 3
A< B|=A = B. 3rigH0 3 03HA4eHHsM, OyJb-iKa (popMmysia JOTIYHO
BUXOAUTh 3 TOTOKHO XHOHOI (OpMyJd (CYNEPEHYHOCTI) 1 TOTOKHO
1ICTUHHA (popMYyJia JTOTTYHO BUXOJUTH 3 OyJib AKOi (pOpMYJIH. Y 3B'SI3KY 3
UM, SKIIO 4 — TOTOKHO 1ICTUHHA, TO 3alUCyBaTUMEMO | = A.

MK NOHSTTAM JIOTIYHOTO CHIJAYBaHHS 1 TOTOKHOK 1CTHHICTIO
GopMysl € Takui 3B'SI30K y BUIISAI Teopemu: (¢Gopmyia B JIOTTYHO
BUXOAUTh 3 (opMyau A TOAI 1 TIIBKM TOAI, Konu (opmyna 4 = B
TOTOKHO 1CTMHHA, TO0TO: (4 | =B) < (|=A = B).

Jloseoenns. Hexailt A |= B. 1le o3Hauae, 10 HEMAE TAKOro HaboOpy
3HAUYEHb JIOTYHUX 3MIHHMX, IpU sskoMy A =1, B=0, To0T0 popmyna
A = B He Moxe HaOyBatu 3Ha4YeHHs 0, a oTke, | =4 = B.

Hexaii | = 4 = B. lle o3Hauae, 10 KOJIW Ha IKOMYCh HA0OPi 3HAYECHb
JOT1YHUX 3MIHHUX A =1, To i B=1, 60 B NPOTUBHOMY pa3i Ha LILOMY
Habopi Mmau 6 4 = B =0, 10 CynepeuruTh YMOBI.

Teopemy 0ogeoeHo.

VY psizil BUNIQJKIB L0 TEOPEMY MOKHA 3aCTOCOBYBATH TS 3'sICYBaHHS
TOTO, UM JIOTTYHO MPABUIIBHO 3pO0JEHO NEBHUM YMOBUBII.

[Tpukian,

1. Hexail A: «3anuc HaTypaJlbHOTO 4YMCIIa 3aKiHUYETHCS HYJIEM,
B: «lle umcno aumthest Ha 5». Po3riastHemo 1Ba BUCIOBIEHHS (-
(A= B)A B, D: A 13'1CcyeMo0, 4 JOTTYHO BUILIMBAE 3 C BUCIOBJIEHHS
D, un HL. Jna wporo nepeBipumo, uM € ¢dopmyna C = D:
(A= B)AB=A4 TOTOKHO 1CTUHHOIO. Ak BIKE
BIIOMO, | = (A = B)AB=>A. Omxe, C |=D.

Otxke: B pe3yabTaTi BABYEHHS JJAHOT TEMU CTYJCHT NOBUHEH

3HATHW. O3HAYYBaHl 1 HEO3HAYyBaHI MATEMATU4YHI MOHATTS, MPO
3QICKHICTh MDK 3MICTOM 1 OOCATOM TMOHSATTS, 3B SI30K BYEHHS PO
MHO>KWHHU 3 BUCHHSIM PO BUCJIOBJICHHS; HA SIKI JBA BUIM MOLISIOTHCA
BHUCJIOBJICHHSI y MAaTEMaTU4YHIf JIOTrili; O3HAYEHHS 1 TMO3HAYCHHS
3alepeyUCHHs, JW3 FOHKUII, KOH IOHKIII, IMIUTIKAIli 1 €KBIBAJICHLI;
Ta0auul 1X ICTUHHOCTI, TMOPAJOK BHKOHAHHSA, SIKI 3YyCTPIYAKOTHCS B
neBHiil popmyni, SKmO y GopmMyi € Jy:KKU 1 KOJM iX HEMAE; OCHOBHI
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BJIACTUBOCTI JIOTIYHUX OMEpalliii; 3B’SI30K MDK €KBIBAJICHLIEIO Ta
THINMMM JIOTTYHUMH ONEPALISIMU; 3B’ SI30K MDK IMIUTIKALIE Ta IHIIUMHA
JIOTIYHUMU OIIEpaLlisiMK; JIOTTYHI 3aKOHM (3aKOHU J¢ MopraHa);

Yy M 1T W. YTBOPUTH CKJIQJIEHI BUCIIOBJIEHHS 3 MPOCTUX, BCTAHOBUTH
3HAQYEHHS ICTUHHOCTI CKJIQJCHOTO BHUCJIOBJICHHS 34 3HAYCHHSIM
ICTUHHOCTI HMOro CKJIQJ0BUX YaCTUH, IO3HAUaTd Ha MMCHbMI JIOT14YHI
omepailii; 3anuMcatd y BUIVSAL (DOPMYJIM CKIIAJAEHI BHUCIOBJICHHS,
JIOBECTHU 110 POPMYJTy, CKJIABIIU TAOIMIO ICTUHHOCTI BUCIOBJICHb, 110
CTOATH Yy TMpaBiid 1 JBiHA 4dactuHax ¢Gopmysd;, MoOymayBaru Talull
ICTUHHOCTI JUISI CKJIQJICHUX BHUCJOBJICHB, UIIOCTPYBAaTH HA MPHKIAIAX
3aCTOCYBaHHsl JIOTIYHMX oOmepauiii Ta 1iX 3aKOHIB; BU3HA4YaTH
€KBIBAJICHTHI (POPMYJIK Ta TOTOXKHO 1CTUHHI (POPMYJIH (TaBTOJIOTT).

Opi€eHTOBH1 3aBJlaHHs, iK1 IOBUHEH BMITH BUKOHATH CTYACHT:

1. ITopiBHATH 3MICT 1 0OCST MOHATTS Napajeaorpam.

2. BBakatuMeMo iICTUHHUMM OpOCTi BUCTIOBNICHHS: A —“Tlanae Ternuii
nommk”; B —“Kpyrom Bce 3aupuio”; C — “B moni Bupocia BHUCOKa
TpaBa”. IloOyayBatu 3amepeyeHHsT KOMKHOIO 3 HHUX 1 MOJBIkHI
3anepeyeHHs Ta 3poOUTH BUCHOBOK MPO iX 1ICTUHHICTE. CPopMyroBaTH
CKITaJICH] BHCIIOBJICHHS, IO BiANMOBIAAOTH Bupasam Av B, AvC, BvC,

AAB, AAB, AVBAC, ANBvC, Av BAC 1 3p0OHTH BHCHOBOK IO iX
ICTUHHICTb.

3. Uu MOsKHA BU3HAYUTH 3HAUCHHS ICTHHHOCT] BUCJIOBJICHHS A AKIIO:
a) A /\B (494 ’7 6) A /\B _CC 2% B (454 ’7 B) A \/B (494 ’7 F) A \/B CC 29

4. Yn MOKHA BWU3HAUUTH 3HAYECHHSI ICTUHHOCTI BUCIIOBJICHHS AV B,
AKIIO: a) A — iICTUHHE, 0) B — icTuHHE, B) A — XUOHE, I') B — XUOHE?

5. Bigomo, mo A — «i», B — «1», C — «x», D — «xX». 3Hal1iTh 3HaUYECHHS
1CTUHHOCTI BHCJIOBJICHD:

a) A a6oC ; 6)A1B

B) D abo B;r) DiA4;

n) Cid;x)AiB abo C;
3) C1D abo 4; e)B abo D;
i)C idiD.
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6. 3anucary 1HaKIIe CKJIQJCHI BUCIOBJICHHS 1 3pOOUTH BUCHOBOK PO
ix icrummicte: a) 5:=3; 6) (x-1)>0; B) 4-5>-1; 1) (-4)*<0;
-3<-5<2.

7. PO3B’SKITh JIOTIYHY 3a/a4y:. YOTUPU CTyACHTKH neadaky — Omns,
Hina, CsiTnana, Anna 3aiiHsid y 3MaraHHi nepiii 4otupu Mmicus. Ha
3alUTAHHS, XTO SIKE MICLIE MOCIB, OYJIO JaHO TpH pi3Hi BiANOBLAL “Onst —
nepuie, a Hina — apyre”, “Ons — gpyre, a Amia — tpere”, “CpiTiaHa —
apyre, a Aia — tpete”. ke Micle mocuia KOKHaA CTYACHTKA, SIKIIO Y
KOXKHI1#i BIIMOBIJ1 O/lHA YaCTUHA NPpaBUJIbHA, a Ipyra XuOHa?

8. Ilepen uemmioHatoM 3 (PyTOONY TpO€ YUHIB 3acHepeqaiucs, SKe
MICLIE 3aiiM€ KOKHA 3 HOTUPbOX KOMaH1. BUCIIOBIEHO TaKl MPOrHO3M:

Cepriii: “Jlunamo™ — nepuie, a “Cnaprak” — apyre”,

Mukona: “Topneno” — apyre, a “JIOKOMOTHB” — 4eTBEpTE,

[TaBno: “Cnaprak” — niepie, a “JIOKOMOTHUB” — TPETE.

BusiBU10Ch, 10 B KOXKHOMY BHIIQJIKy BHUCJIOBJIEHI OJIHA 4YacTUHA
ICTUHHA, a Apyra — xuOHa. fIke Micue mMmocijla KO’kHa KOMaH/a, KOJIM
PKOJIHI JIB1 KOMAHJAW HE IOCLIM T€ caM€ MICLE 1 BC1 YOTHpU MicuLs OyJIo
PO3MOJALJICHO MIJK LIMMU KOMaH 1aMu?

9. BKaxkiTh NOPSIIOK BUKOHAHHS OMEPAIliii Ha/l BUCTOBICHHAMH:
a) AN(BvC), 0)AANBvC; B)AVBACVD, 1)AAB, n)Av B

10. 3a normoMororo TadIMILl ICTHHHOCTI JI0BECTH PIBHOCTI:
a) (Av B)A (Av B)Y=AABvAA B, 6) ArAvBABVC =Bv(,
B) (AVB)/\(ZVB): (A/\Z)VB.

11. OOUMCINTH 3HAYEHHST ICTUHHOCTI TaKUX (POpMY.JI:

a) F = A/\Z_S’VCV(Z/\Z_S’)/\C_? npuAd="1",B="x",C="1";
6)F= AANBVCADVBADnpuA=0,B=1,C=1 D=0,

12. BBaxkaTuMeMO ICTUHHUMH BHUCIOBICHHS “Skmio ige aomr (A),
KBITKA 3aKkpuBac neaocTku (B)”. TloOyayBard BHUCIOBJICHHS, IO
BIIMOBIIAIOTH  (POpMYyJIaM: A = B; A= E; A= E; A< B; = E;
AVB. I1lo MoxkHa cKa3aTu MpO ICTUHHICTh KOYKHOTO 3 HUX, BUXOJISYH 3
O3HAYEHHS IMIUTIKALIT 1 €eKBIBAJICHLIIi?

13. 3aHyMepyBaTH MOC/1I0BHICTS BUKOHAHHS OIepariiii y popmyi;

AvV(C=AAB)=(AVBAC = AAB)AA.
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14. Cxyracti TabNMIIO iICTUHHOCTI 111 (POPMYII:
a) (AVB)AC ;6) ANBv AAB;B) (AVvB)A(Av C).

15. 3apaHo BUCIIOBICHHS: p — “m 1 m — HEBIJ €MHI LIl Yucha’, g —
66m+n — m n”, r_CCm: O’,’S—‘CI’ZZO”, t_ccm :297, u_écnzzﬁﬁ‘
CdopmynroBaTy BUCIOBICHHS: p = [g <> (FAsV tAu)].

16. 3anucaru 10r1yHOK (POPMYIIOK0 TBEPLKEHHS: ~SKIIO LIJIE YUCIIO
n auinthed Ha 30, To BOHO AiiMThesa Ha 3 1Ha 10, a Takosk HA S 1 HA 67,

17. JIaHO BUCIOBJICHHS:

a) AKIIO ChOTOJH1 Temrieparypa Huxkue — 20°C, TO CbOTOJIHI SICHO;

0) SIKIIIO 51 HABYABCS HA MEPIIOMY KYpCl MEAIHCTUTYTY, TO S 3aKiHUKB
CEPEIHIO IIKOJY;

B) Ko 1 —4 =3, 10 K= 1 € KOpeHEM pIBHSIHHS X — 4 = 3;

I) AKII0 Y MEHEe TeMmneparypa 38°, To g XxBopa.

B koxHid  IMIUnKauili  BUAUITH  YMOBY 1 BHCHOBOK.
Chopmyroidte iMIutiKaLii, 0OEpHEHI 3a1aHUM.

_ 18.Yu € cepea nanux dopmya taprosorii: A= (B=4); Av B=C,
AnBs A?

19. Ictunne un xuGne TBepmkenus: a) AABAC = Av B=BAC,
0) AAB/\C:(Z/\E:B/\C_?@A); B) ANBAC = AAB=BACv A?

20. 3HANTH 3HAYCHHS ICTHHHOCTI BHCIOBICHDB: a)/9 =3 i +/9=-3;
6) 13<5;8) —5<4<4:1r) —11<12<11; 1) —-12<11=11;e) /13 >5.

21. [ToOyayBatu 3amepe peyeHHs J0 BUCIOBJICHb 1 BKa3aTW, IO
iCTUHHE — JaHe BUCJIOBJICHHS YM MOro 3amepedeHHs: a)27:7; 0) 9>9;
B) 2+5=7,r)52>61,0) 2+5<7-1;¢) 24+(2+5)-2-17<7-1/2.

22. BiioMO, IO SIKIO BUCJOBJICHHS B ICTUHHE, TO BUCIOBJICHHS D
XHOHe. Yn MOKHA Ha OCHOBI LIOTO CTBEP/KYBATH, IO SIKIIO B XUOHE,
T0 D ictuHHe? HaBeniTh NpuKiaa, SKUi MATBEPHKY€E Bally BiANOBIIb.
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IIpeauxkatu. KBantopu
1. Ilpenukarmu.
2. Onepatiii HaJ MpeadKaTaMH 1 X MHOKUHH 1CTUHHOCTI.
3. KBanrtopu.
4. TTepexoau MK KBAHTOPAMH 1CHYBaHHS 1 3araJIbHOCTI.
5. JIoriuHe ciiyBaHHs 1 pIBHOCWIBHICTH NPEIUKATIB.

1. YacTo 3HA4Y€HHSI ICTUHHOCTI BMCJIOBJICHHS 3MIHIOETHCS 3aJICKHO
Bl 3MIHM MHO>XKMHHU OO'€KTIB, SIKHX BOHO CTOCY€ThCs. Hanmpukian,
TBEPUKCHHA “X JAUIMTHCA HAa 97, a TaK0»K TBEP/HKEHHS “f TTapHE YMCII0”
HE € BHCJIOBJICHHAMM, 00 HE MO>KHA CKa3aTu ICTMHHI BOHM 4YM XHOHI.
Ko 3aMicTh 3MIHHOI X MIiJACTABUTH B TEPIIEC PEUYCHHS, HAINPHUKIIAIL,
yucna 18, 27, 36, 45, npicraHeMO ICTUHHE BHCJIOBJICHHS, SKIIO K
M1JICTaBUTH, HaNpukiaa, 44, nictaHeMo XWOHE BMCIIOBIECHHS, 00 44 He
niuteess Ha 9. Jlpyre peueHHs Oyjae MpaBUJIbHUM  (ICTUHHUM)
BHUCJIOBJICHHSIM NIpU ¢ =2, t =4, t=61T. I. 1 XUOHUM 1ipu ¢t =1; 1= 3;
r=5t=71T. I

Yepe3 Te, MO Wi TBEPHKEHHS NPU OJHUX 3HAYEHHSX 3MIHHHMX €
ICTUHHI, MpU I1HIIMX — XWOHI, BOHU HE € BHUCJIOBJICHHSAMM. Taki
TBEPPKEHHS HA3UBAKOTh npeduxamamu (BUCIOBIOBAIBHUMU (popMamu,
JOTTYHUMM (PYHKUISIMHA, 3MIHHUMHU BUCJIOBJICHHIMU).

ToOT0, pedeHHs, SKI MICTATh 3MIHHI aQpryMEHTH 1 AKI IICIA
M1JICTAHOBKK 3aMICTh 3MIHHUX apryMEHTIB IMEH KOHKPETHUX O0'€KTIB 3
NEBHOI MHOKWMHU A TEPETBOPIOIOTHCS Y BHUCIOBJICHHS, HA3WBAKOTh
npeoukamamu (8UCII08NI0BANILHUMU PopMaMU, TOSTUHUMU DYHKYIAMU,
SMIHHUMU BUCTIOBNEHHIMU).

OTxe MU BiJ JIOTIKM BHUCJOBJICHb TMEPEUIIIM 0 TAKOTO CTYNEHS
MATEMAaTUYHOI JIOTIKH, fK JI02iKa npeduxamis, SIKMU Ma€ JOCKOHATIITY
CUMBOJIIKY, BHUpa3Hi, Oarari 3acoOM BUP&KEHHS PI3HUX TBEP/KEHD,
JIOCKOHAJI1 3aC00M aHaji3y JOTTYHUX MIPKYBaHb.

JlaH1 TBEpLKEHHS “X ALIMTHCS HA 97, “f mapHE YKCIIO” € BUCIIOBIIIO-
BATIbHUMHM (opMaMM BiJ OJIHIED 3MIHHOI, OJHOMICHMMH BHCIIOBJIIO-
BaATIbHUMU (opmMamu, a00 JOTTYHUMH (QYHKLISIMU OAHI€T 3MiHHOI. [lle
BOHM € 3MIHHUMH BHUCJIOBJCHHSIMH 31 3HAYEHHsAMHU a00 icTuHH abdo
XHOHOCTI. 3a1aM0 LIMM TBEPDKEHHSIM Ha3BU £ 1 p BIANOBIAHO. Toai ix
MOYKHA 3alMCcaTh TaKUM YMHOM: A(x): “x IUIMTHCS Ha 97 1 p(f): “t mapHe
YUCI0”.

CloBO «mpeaykary y Mepeknaial 3 JIATMHChKOI MOBH O3HA4ae
«npucynok». Hanpuknan, y pedeHH1 /(x), 10 O3Hayae “x AUIMTHCS HA
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9”, MAMETOM € 3MiHHA X, a MPUCYJKOM — «JILIUTHCS», a pelTa CliB
MOSICHIOBAJIbHI (“Ha IO AIIUTHCS? Ha 9).

[Ipenukaru A(x), 4 p(f) BU3HAYAKOTh, K MEPINUA, Tak 1 JAPYTHid,
BIJINOBIJTHO JIBA OJIHOMICHI BIJOOPaKE€HHS, BU3HAYEHI HA MHOXKHHI N
HaTypaJlbHUX YKUCEJI, 3 MHOKMHOIO 3HAYEHb Y JIBO-CJIEMEHTHIHA MHOKHHI1
{0; 1}, ne 0 1 1 €, BIAMOBIAHO, MO3HAYEHHSIMHU XUOHOCTI Ta ICTUHU. Tak
caMO, Hampukjaaja, npeaukar d(m). “m— CTyJEHT  BHU3HA4ae
BIJIOOp@XKEHHS d, BU3HAYEHE HA MHOKHHI IMEH KOHKPETHMX JIIOJCH 3
MHOKMHOKO 3HaueHb B {0; 1}. Omke, MOXKHA ySIBUTH COOI MPEAUKAT SIK
JOT14YHY (DYHKLIIO, KA KOXKHIM 3MIHHIH CTaBUTh Y BIAMOBIJIHICTH OJMH 1
TUILKH OJIUH €JIEMEHT 13 MHOXKUHU {1, 0} (icTuHHE, XUOHE).

OO6nacTe BU3HAYEHHS TIpeAuKara — e 00JacTh BU3HAYEHHS MOTO
3MiHHOI. OOJIaCTIO BU3HAYEHHS NpeAWKaTiB /(x) 1 p(f) € uucioBa
MHO)kMHA M =N 00'ekTiB, a 00JIaCTIO BU3HAYEHHs TIpeauKara d(m) €
MHOKHHA IMEH KOHKPETHHUX Jt0JIei. XapaKTepHOK OCOOIUBICTIO Oy /Ib-
SKOTO TPEAUKara € Te, O MHOKMHA 3HAYEHb 3aBXKJIU € JBOCJIEMEHTHA
MHOkuHA {1, 0} (icTuHHE, XMOHE).

OTXKE, 00OHOMICHUM NPEOUKANMOM HA3UBAETHCS JICIKE BiAOOpaKEHHS
h, BU3HAUYECHE Ha JCAKiHA MHOXKUHI M, sike HaAOyBa€ 3HAYEHHS JIMIIE B
nBoesieMeHTHI MHOXkuHI {0; 1}, ToOTO BinoOpakenHst M +— {0; 1}.

Bupas A(x) Ha3UBaIOTh GUCI061I08AINbHOI0 (POPMOIO npeduxama h.
Byap-skuii npeaukar A(x) po3ousae 00JacTh BU3HAUYCHHS M), = M Ha JiBi
MNIIMHOKMHHU, HA OJHIM 13 SIKMX BiH MEPETBOPIOETHCA B 1CTHHHE
BHUCJIOBJICHHS, Ha JIpyriii — B XuOHE. [lepmy 3 LMX MHOKMH HA3WBalOTh
MHOMNCUHOIO iCMUHHOCMI TIPEKATa A(X) 1 NO3HAYarOTh yepe3 7T}

Jloriuni QyHkuii, ado0 npeauKaTtd, MOXYTh OyTH 1 BiJ JABOX a00
KUIBKOX 3MIHHHX.

JI60MIiCHUM nNPEOUKAMOM HA3UBAETHCA BIAOOPAKEHHS f, BU3HAYCHE
Ha JCSKIA MpeaIMETHIM MHOXKMHI A, sike HaOyBa€ 3HAYEHHS JIMIIE B

ABoeNEeMEeHTHIM MHOuHI {0; 1}, ToOTO BimoOpakeHHs: M 2 {O; 1},

ne M? =MxM .

JIBOMICHI MpeauKaTH BHM3HAYAKOTh BIJHOMICHHS MDK OO0'€KTaMHm.
Po3rnsiHeMo, Harnpukiaa, OiHapHE BIJIHOWIEHHS “X KpartHe )~ Ha
MHOXHHI N, sike KOXHil napi aekapToBoro ksaapara (x, y)e N? craButh
y BIJMOBIJAHICTH OJIMH 1 TIUIBKW OJWH €JIEMEHT MHOKUHM {1, 0}, TOOTO
BH3HAYa€ JIOTYHY (PYHKLIO JABOX 3MIHHMX. [1o3HauuMo ii yepes A(x, y).
MuoxkuHa ictuHHOCTI 7, miel QyHKImii € maMHOKHHOK N2, ToOTO
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TheN? i Th = {(x, y) | h(x, y)}. Omke: T = {(x, ») | (x, ») €N, h(x, y)} =
={(1, 1), 2.1), B3, 1)....., 2,.2), 4.,2),..., (3,3), (6,3),... 4, 4)....,
(5,5),...,(6,6),...}. 3po3yMino, MmO B LbOMY IPUKIAAl MHOKHHA
ICTUHHOCT1 Tpeaukara A(x,y), MHOXWUHA 7}, € HECKIHYEHHOI, 00
HECKIHYCHHOK) MHOXKHHOK) € MHOKMHA BHU3HAUEHHS LLOIO IpEaUKara,
MHOXKHHA M), = N 1 0T)Ke HECKIHUEHHOIO MHOKHUHOIO € MHOKHHA N? .
SIKIIO JBOMICHMIA TNMPEAMKAT BU3HAYECHUI HA MHOXKHHI M, TO HOro
XapaKTEPUCTUYHOIO MHOKHHOIO € TiJIMHOKHHA TPSIMOro Ksajapara M?
oOmacTi Bu3Ha4yeHHA. Tak, a1 npeaukara A(x, y): “x KpaTHe )™
BU3HAUYECHOI0 HAa MHOXHMHI N XapakmepucmuiHow MHOXUHOI €

mMHOKHHA N = {(x,)) | x, N A x kpaTHe y}.  OueBHAHO, IO

MHOXHHA N;zZ = Th, 00 116 € MHOKMHA TaKuX Map (x,y) 3 HATYpPAIbHUX

YUCEJI, B SIKUX MEpIia KOMIIOHEHTA JAUTATHCS Ha JIPYry, TOOTO MHOMKHUHA
ICTUHHOCTI nIpeaukara A(x, y).

PiBHSIHHS, HEPIBHOCTI Ta iX CHCTEMH € HAWMOIIMPEHIIIUMU B
MaTeMaTulll NpUKJIaJaaMu IPEIUKaTIB.

Hanpuknana, po3rjasitHEMO TpUMICHMIA npeaukar A(x, y, z): “x +y=2z"
BU3HAQUECHUI HA JEAKIM 4YUCIOBIM MHOXKMHI M. XapakKTepUCTUUYHOKO
MHOXKUHOK), a 1HaKmie — o00JIacTi ICTUHHOCTI, LIbOro IpeauKara €

MiMHOXHMHA BCIX TPIHOK JEKapTOBOro A00YTKY M°, a TOuHiIe MHO-
KUHA Mfl ={(x,y,2)|x,y,ze M N “x+y=2z"}. 1 Hanpukiaja, SKIIO

M ={-3,0,1,2}, 70 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 LI BC1 KOPTEXKI JTOBKHHOK)
TPU, KOMIIOHEHTH SIKMX HAJIE’KaThb MHOKHMHI M 1 MpUTOMY CyMa JIBOX
NEPIIMX KOMIIOHEHTIB JIOPIBHIOE TPETHOMY.

[Ipenukar HaA3UBAETHCA HIOMONMCHO ICHIMHHUM, SIKIIO HOro 00J1acTh
ICTUHHOCT1 30Ira€TbCsl 3 YHIBEPCATBLHOIO MHOKHMHOKO, Ha SKIid BiH
PO3IJISIIAETHCS, 1 MIOMONCHO XUOHUM, SIKIIIO MHOYKHHA MOr0 1ICTUHHOCTI
MOPOAKHSL.

[Ipenvkat Ha3UBAKOTHCA PIBHOCUNBHUMU, SIKIIO iXHI 001acTi
1ICTUHHOCTI 301ratoThCA.

ITo-aHasiorii, 10 O3HAYEHHS JBOMICHOIO MpeaAuKaTa, H-MICHUM
npeouKamom HAZUBAECTHCS BIIOOPAKEHHS f, BU3HAUCHE Ha JCSIKIM
MPEAMETHIA MHOXKHHI M, sike Ha0yBa€ 3HAYEHHS JIMIIE B IBOCJIEMEHTHIM

f
muoxkuHi {0; 1}, T06TO BimoOpakenns M" > {0;1}.
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[IpuKkiamoM #-MICHOTO MpeaMKara MOke OyTH HEBU3HAYEHE
PIBHSIHHA a;X; + d,X, +...+a, X, = b HAa MHOKWHI JIACHUX, YA LUIHX, YU
HaTypaIbHUX 4YHCENT (3 MIKIJIBHOTO KypCy BIJOMO, IO PIBHSHHSA
Ha3UBAETHCA HEBU3HAYEHUM, SIKIIIO BOHO Ma€ OLIbIIE YAM OJMH €JUHUIA
PO3B'SI30K).

[Ipeouxam eusnauenuti Ha ), TOOTO NPEAUKAT, B SIKOTO MHOKHHA
NPEAMETHUX 3MIHHUX € TMOPOXKHBOK, MOMHA BBAKATH HYJIb-MICHUM
NpeAMKaTOM. 3pO3yMUIO, IO TaKWid MPEAMKAT HE 3aJ€KATHUME BIJ
00J1acTI BU3HAYEHHS 1 Oy/I€ 3BUYAIHUM BUCJIOBJICHHSIM,

AHQIOTIYHO K 1 B BHUNAJAKY 3 BHUCJIOBJICHHSMU O3HAYAOThHCA
efleMeHmapHi TIpeaUKaTh (MPEIMKaTH, 3 SKMX HE MOKHA BHJILIMTH
NpOCTIMKMX) 1 BC1 Onepauii HaJl HUMU, TOOTO J102IKy 8UCN06/IeHb MOYKHA
PO3IJIAAATH K YACTUHHUI BUNIANIOK J102IKU NPeOuKamis.

Tadnuus 1.

Ilpeaukaru 00J1aCcTb ICTHHHOCTI
U\ 7, — 1ONOBHEHHSI MHOYKWHU 1CTHHHOCTI

h(x) 3amepeueHHs

npeaukara A(x) 10 VHIBEpCATbHOI
npeaukara h(x) ped (x) 20 yHisep

MHOKHUHH

h(x)v p(x) ma3'oukuis | 7, W T, — 00'eqHaHHS MHOKHH ICTHHHOCTI
npeaukatis a(x) i p(x) npeaukariB a(x) i p(x)

h(x) A p(x) xor'toukuist | 7, N7, — mepepi3 MHOXHH ICTHHHOCTI
npeaukatis A(x) i p(x) npeaukaris a(x) 1 p(x)

U\(7,\T,) — nonoBHeHHs] MHO)KHHH

h(x) = p(x) immmikawis | 7, \7T » Ha SIKIi ICTHHHUH JIMIIE MPe/IKaT

npenuKaris s(x) 1 p(x) h(x) 1 xuOHMI npeaukar p(x) 10
VHIBEPCATbHOI MHOYKUHH
h(x) < p(x) eKBIBaJCHILIis UNT,\T,) W UN(T,\T),) abo
npeaukatis A(x) i p(x) (T, NT,)U(U\T,) N (U\T,))

2. [lepeiinemo 10 anreOpu Haa nNpeavkKatamyd. 3a JIONOMOTOKO
JIOTIYHUX ONepauiii — 3anepeyuenHs, ou3'toHKyil, KoH ToHKYIL, iMnaikayii,
i exegisanenyii 13 NPEIUKATIB MOKHA CKOHCTPYIOBATH HOB1 MPEIUKATH,
JUIST SIKMX 00J1aCTh 1CTUHHOCTI BU3HAYAIOTH 3a OJHUM BIAMOBIIHUM 3
HaBeACHUX B TaOIULl 1 npasu.




85

Ak 6aunmMo 3 TabauLl 00aCTh ICTHHHOCTI €KBIBAJIEHLIIT MTPEANKATIB
h(x) 1 p(x) mogaHa ABoMa BUpa3aMM. PIBHICTh LIMX BHUpPa3iB OUEBHIHA

3a gonomorow kpyriB Einepa (puc.9) (TyT 300pa’k€HO YaCTKOBHIA
BUMAJI0K).

U\(T,\T,) U\(T,\T})
@O) (Ol ()

O )~ 7)

T,nT,  (U\T)N(U\T,)
(DM @]
GATYAVRNUT)
Puc. 9.

Tak, MHCHO, KO a € 1)y vy = Ma) & pla)=1=

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

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

:(ae(Th mTp»v(ae(U\Th mU\Tp»:
:(ae(Th mTp))v(ae(Fhmi))zae((Th mTp)u(FhmT_p)):
= Ty pin € (AT, )T, A T,))
I HaBmaku, a e ((Th mTp)u(YThmE))i
:>(ae (Th mTp))v (ae (Thmi)):
= (h(a) =11 p(a)=1)v((a)=0A p(a)=0)=
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= h(a) < p(a) :_1 :>_ae Th(x)<:>p(x) =
= ((Th mTp)U(Th mTp))g Thivye pxy-

AHAJIOTIYHO MOYKHA JJOBECTHU CMPABCIIUBICTh PEIITH MPABUIL.

3. HacTo y BHCIIOBIEHHAX BHUKOPHUCTOBYIOTBHCS CJIOBA «BC1», <A
BCIX», «OyIb-AKID», «ICHY€», «X04 OW OJWH», «3HAWJAETHCS» Towmo. B
MaTeMaTHlill MPUMHATO 3aMICTh CJIIB «BC1», «OyIb-sIK1»
BUKOPHUCTOBYBATH 3HAK V — KGAHMOP 3a2a1bHOCH (TIEPEBEPHYTA BHU3
nepia OykBa aHricekoro cinosa All — Bci). 3amicTh CaiB “ICHY€e”, “xou
OM OIuMH” BHUKOPUCTOBYETHCS 3HAK I — KEAHMOP ICHYBAHHA
(mepeBepHyTa BIIIBO Mepiia OykBa aHIIHACHKOro cioBa Exists — icHye),
d! o3Havae “icHye Tulbkd oauH”. Omnepauii, npo sKi HAEThCA,
Ha3UBAIOTHCS onepayismu keanmugikayii ado onepayisimu 38's13y8anHs
K8AHMOpPOM 3MiHHUX. 3MIHHA, sIKa MICTUTBCS II1JI 3HAKOM KBAHTODPA,
HA3UBAECTHCS 3B'SI3aHOI0 3MIHHOIO, a 3MIHHA, SKa HE MICTHTHCA IIiJI
3HAKOM KBAHTOPA — BIJIbHOKO 3MIHHOIO.

Posrnsinemo BucnoBneHHs “dx e R, Vye R: x+ y=x". Jlane Buco-

BJICHHS € XUOHUM, 00 HE ICHY€ TaKOro JIIMCHOro yucia x, mod B pe3yJib-
TaTi J0JaBaHHs 10 HHOTO OYIb-SIKOI0 JAIHCHOrO Yucia y, OTpUMYBAJIH X.
Po3risitHeMo 1HIIe BUCIOBJIEHH “dx e R, Vye R: x+ y=y”. JlaHe BUC-
JIOBJICHHS € ICTUHHUM, OO HacIpaB/Al ICHY€ Take AifcHe 4ucio x (Le
YUCJI0 HYJb), 10 B pe3yJibTaTi AOJABAHHS JO HHOTO OYJb-SIKOro Jliiic-
HOTO 4uciaa y, orpumaeMo y. Ille cTporiiie, HEBTPATUBIIKM 1CTUHHOCTI,
OCTAHHE BMCJIOBJICHHS MO)KHAa IE€penucatd B TaKOMYy  BHIJISIII
“dxe R, VyeR:x+y=y”, 00 LIe UUCIIO X € HYJIb 1 BOHO €JIUHE.

[ToriepeaHi BUCIOBJICHHS OTPUMAHO 3 JBOMICHHUX MpPEIMKaTIB
“Xx+y=x"1“x+y=y” IUSIXOM 3B’ s13yBaHHs 000X 3MiHHHX.

Onepauii kBaHTH(IKaLli TPU 3B'sI3yBaHHI KBAHTOPAMH BCIX 3MIHHHMX
NpeAUKaTa MEPETBOPIOIOTH HOT0 y BUCIIOBJICHHS. SIKIIO K B #-MICHOMY
MPEAUKATI, BAKOHYIOUHM Onepalli KBaHTU(IKalii, 3B'13yI0Th KBAHTOpaMU
m 3MIHHHX, TO B P€3YJIbTATI OTPUMYIOTh ¥ — 1 -MICHUI MPEMKAT.

O3HauuMo ornepailii 3 BAKOPUCTAHHSIM KBAHTOpA 3arajibHOCTI 1 KBaH-
TOpa ICHYBaHHS JIJIs1 OJJTHOMICHUX MPEAUKATIB OUTbII cTporime. OTxKe:

Keanmopom 3azanvnocmi HA3UBAETHCA Taka orepamis V., sKa
KOYKHOMY OJIHOMICHOMY NpeauKary f(x), BA3BHAYEHOMY HA MHOKUHI M,

CTaBUTh Y BIAMOBIJHICTH OJIHE 1 TUIBKHA OJIHE BUCIOBICHHA (VX): f(X)
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(untaeTbes: s Oyap-KOro X BHKOHYeThCA f(x)”), ske Oyae
ICTHHHUM TOJ1 1 TUIBKH TOJ1, KOJIU 7151 Oyab-sikoro a€ M f(a) = 1.
Keanmopom icHyeanHs Ha3UBAE€ThC Taka onepauis 3, sKa
KOYKHOMY OJIHOMICHOMY NpeAuKary f(x), BA3HAYEHOMY HA MHOKUH1 M,
CTaBUTh Y BIJMOBIJHICTh OJHE 1 TUIBKH OJHE BUCIOBJCHHS (x): f(x)
(udTaeTbes: “ICHY€ Take x, MO BUKOHYEThCA f(x)”, sike Oy/ie ICTHHHAM
TOJI1 1 TUIBKU TOJI1, KOJIM 1ICHY€ Xoua 0 oaHe a € M Take, mo f(a) = 1.
[lepecTaBisiHHS MICUAMH PI3SHOHMEHHHMX KBAHTOpPIB VYV, 3 MOXKe

MPU3BECTH 10 YTBOPEHHS BIAMIHHOIO HE TUIBKHA 3a 3MICTOM a U 3a
3HAYECHHSIM ICTUHHOCTI BHCJIOBJIEHHA. JIJIsi MEPEKOHAHHS B LbOMY
PO3MIITHEMO MpEaUKaT p(x, y): “x KparHe y~, BU3HAYCHUI HA MHOXKUHI

N. 3a 101oMOror 3aCTOCYBaHHsI KBAHTOPIB, MOYKEMO YTBOPUTH 3 HbOTO
BICIM TAKUX BHUCJIOBJICHb:

1. (Vx)(Vy): p(x, y) — “Jlna Oymb-AKkoro x i s OyAp-AKOro y
BUKOHYETHCS: X KpaTHE y . 3p03yMLJIO, 110 LIE€ BUCIIOBJIECHHS € XUOHUM.

2. (Wy)Vx): p(x,y) — “Jlna Oyap-akoro y i ais Oyab-AKOTO X
BUKOHYETBCS: X KpaTHE y~. 3p03yMuI0, IO LE BUCIOBJICHHS € TaKOXK
XHOHHM.

3. (3x)3y): plx,y) — “Icnye Take x Ta icHye Take y, O BHUKOHY-
€THCA: X KpaTHe Y~ . 3p03yMisiO, O LE BUCIOBJICHHS € ICTUHHHM,

4. (3y)3x): p(x,y) — “IcHye Take y Ta iCHye Take x, IO BUKOHY-
€TbCA: X KpatHe Y. 3pO3yMuI0, IO LE BHUCIOBJICHHS € TaKOX
ICTUHHUM.

5. (EIx)(Vy): p(x, y) — “IcHye Take x, MO a5 OYJAb-IKOIO ¥ BUKOHY-
€THCA: X KpaTHE Y~ . 3p03yMiJiO, O LE BUCIOBJICHHS € XUOHHM.

6. (Vy)3x): p(x,y) — “Jlna Gymp-AKOro y icCHye Take X, O BUKOHY-
€THCA: X KpaTHEe Y~ . 3p03yMiJIO, O LE BUCIOBICHHS € ICTUHHHM,

7. (Vx)3y): p(x,y) — “Jlns Gyap-9KOro X iCHye Take y IO BHUKOHY-
€THCA: X KpaTHEe Y~ . 3p03yMiJO, IO L€ BUCIOBICHHS € ICTUHHHM,

8. (Ely)(Vx): p(x, y) — “IcHye Take y, mo 1j1s1 OyJab-IKOrO X BUKOHY-
€THCA. X KpaTHe Y~ . 3p03yMiJIO, O LE BUCIOBJICHHS € ICTUHHHM,

3a J0MOMOTrOK) KBAHTOPIB MOKHA 3alMCaTH KOYKHE MAaTeMaTU4YHE
TBEPPKEHHS Tak, OO OyJ0 TOYHO BIJIOMO, SIKUX OO'€KTIB BOHO CTOCY-
eTbCsl. Hanpukitan, tBepukeHHs “J{nst Oy 1b-SIKUX JIBOX YMCEJT ICHY€ Take
TPETE YMCIIO, SAKE € IXHBOK CYMOK , BHUKOPHUCTOBYIOUHM IMPEAUKAT
h(x,y,z): “x + y=2z", moxna 3anucaru Tak: (Vx)VvyX3z): Alx, y, z).
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TBep/uKEHHS, MO € O3HAYCHHSAM MApPAIEIbHOCTI MPSAMMUX, MOKHA
CUMBOJIIYHO 3anucatd Tak: (a)lkeanlecan(k=I0)v(kNl=0), ne
o — IJIOMIMHA, & 1 / — 1B1 ipsami. [TpounTaeTbes 1e TBEPLKEHHS Tak: /Bl
npsiMi & 1 / Ha3UBAKOTHCS MApaAJICAbHUMU, SKIIO BOHM JIEKaTh HA OJHIN
IUIOIIKMHI 1 301ratoThesl, 800 HE MArOTh JKOJAHOT CI1JIBHOT TOUKH .

Taki KOMIAkTHI 3amyMcyd MarOTh CBO1 mepeBard. BOHM CHpUSAIOTH
KpaIloMy 30CEPEUKEHHIO yBardk Ha OCHOBHIM CyTi O3HA4yBaHOTO
MOHATTS, FTMOOKOMY HOT0o aHali3y, MIHOMY 3aram'sTOBYBAHHIO 1, 10
JIy’K€ BAKIIMBO, JAKOTh 3MOTY YKCTO airedpaidyHO MEPETBOPHOBATH L
MOHSATTS, & CaM€ MIPKYBaHHS MEPETBOPIOBATH B OOUKCIICHHS.

HaBeneHi BuUIlE NPUKIAAA CHUMBOJIYHMX 3aMuCIB € (PAKTUYHO
GopMynM  JIOTIKM TMPEAUKATIB, aHaJoriuyHi  (Qopmyiaam  anredpu
BUCJIOBJICHb. B yTBOpeHHI Takux (OpMyJ MOXKYTh Oparu ydacTb, KpiMm
NpPEeAUKATIB 1 KBAHTOPIB — TaKOX JIOTIYHI Omeparii CVLAD, &
anreOpu BUCJIOBJICHb.

Tounime nouamms opmynu n02iKuU NPeOuKamié BU3HAUAEMbCS
IHOYKMUBHO:

1) KOXHUI HyIb-MICHUM MpeauKar, TOOTO BHCIOBJIECHHS €
(hopMmyIoLO;

2) KO’KHMI eJIeMEHTapHui peaukar € (popmyJioro;

3) axmo F (x) — popmya, a x — BUIbHA 3MiHHA (KpiM X y dopmyJii
F(x) MOXyThb ICHYBaTM M 1HIII BUIbHI 3MIHHI), TO BHpa3H
(3x): F(x), (Vx): F(x) € popmynamy;

4) akmo A 1 B — ¢opmysud, Tpuu4oOMy BUIbHI 3MiHHI (popmynu A
MO3HAYEHI THINUMU OYKBaMHM, HIX 3B'sA3aHl 3MiHHI GOopMyJu B , a BIJIbHI
3MiHHI (popMyIH B — iHIIMMM OyKBaMH, HIK 3B's3aH1 3MiHHI popMyu A,
to Bupasu A,B, Av B, AANB, A= B, A <> B,Takox € GopMyJIamH;

5) HIAKUX 1HIKUX GOpMYJI, KPIM 3a3HAYEHHUX B MIL. 2) — 4) HEMaE.

[Tpu yTBOpEHHI (DOPMYIT JIOTIKH NPEAUKATIB TpeOa OyTH YBAKHIIINUM,
HDK B aJireOpi BUCIOBJIEHb. Tak, BUpa3 (Elx): f (x, y)v q(x) He € opMmy-
1010, 00 3MIHHA X y nepiiid popMyni 3B's13aHa, a B APyTiil — BUIbHA,

4. Posrisinemo BuciosnenHss dx : A(x) To6T0 “HenpaBWibHO, 110
ICHY€ Take X, JJIs SIKOTO BUKOHY€ThCA /4 . JIaHEe BUCJIOBJICHHSI O3HAYA€
T€ caMe, IO M BUCIOBIACHHS “JIJIs1 KO)KHOTO X BUKOHYEThCA A ~, TOOTO

(Vx): HE
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[TepeBiprMO PIBHOCHIIbHICTH IMX JBOX BUCJIOBJIEHB, TOOTO, HIO:
Ax: h(x) = (Vx): Alx).

Hexait (3x): A(x) € ictunne Bucnosnenns. Toxi (Ix): A(x) e xubHe
BUCJIOBJIEHHS. 32 O3HAYEHHSIM KBAHTOpA ICHYBaHHS LIE O3HAYAE, MO IS
JOBLIBHOTO ae M HE  BUKOHYBAaTUMEThCS h(a),  TO0TO
BUKOHYBATUMEThCA A(a) i omke h(a) € iCTMHHE BHUCIOBIEHHS JUIA
JOBIIBHOTO a€ M. A 3a 03HAQUECHHSIM KBaHTOpA 3arajbHOCTI iAo
npeaukara h(x) gicraemo, mo (Vx): A(x) € ictuane Bucnosaenns. OTxe,
3 ICTUHHOCT1 OTPUMAJIU 1ICTUHICTb.

Hexait tenep (Ix): A(x) e xubue sucnopnenns. Toxi (Ix): A(x) €
ICTUHHE BUCJIOBJICHHS. 32 O3HAYEHHSIM KBAaHTOPA ICHYBAHHS LIE O3HAYAE,
oo A1 JOBUIBHOTO a € M BUKOHYBaTUMETHCS A(a), a OTKe h(a) €
XUOHE BUCJIOBJICHHA I JOBUIBHOTO a€ M. A 3a O3HAYEHHSIM
KBAHTOpA 3arajbHOCTI I mpeaukata h(x) mictaemo, mo (Vx): A(x) e

XHUOHE BUCIIOBJEHHA. OTKE, 3 XUOHOCTI OTPUMAIN XUOHICTb.
OT1ke,

(iEIxi: h(x)=1= (Vx): h(x)= 1)/\ (Gxi: h(x)=0=(Vx): h(x)= O).
To670, otpumaemo (3x): A(x) = (Vx): A(x) i piBHOCHIBHICTE TOBEIEHO.

PosrysiHeMO Takox BuciosneHnst (Vx): 4(x), To6To “HenpaBUiIbHO,
0 JUIsl KO)KHOIO X BUKOHYEThCA £ ~. JlaHe BHUCIOBJICHHS O3HAYa€e TE
came, 1o i BUCIOBIICHHS “ICHY€ Take X, I SIKOTO BUKOHYEThCS A 7,

10670 (3x): /(x). AHanoriuHo MOXHA JOBECTH i IO PIBHOCHIIBHICTS,

TOOTO:
(Vx): h(x) = (3x): A(x).
PO3riisiHy T pIBHOCUJIBHOCTI BUKOHYIOTBCS M JIJ1s1 IOBUIBHOI CKiHYE-
HO1 KIJIBKOCT1 KBAHTOPIB.
Hanpuknan, maemo popmyiny (Ix)NVy)3z): F(x,y.z), ne F(x,y,z)
JOBLJIbHA (popMyJia JIOTIKK npeaukatiB. Toil, 3aCTOCOBYIOUM MOCTYTNIOBO
piBHOCHIIBEHI NepeTBOpenHs, aictaemo: (Ax)vy)N3z): F(x,y,z)=

= (Vx)Vy)3z): Flx. y.2)= (vx)3y)3Ez): Flx. . 2) = (vx)@yNVz): F(x.7.2)
j[O6TO KOYKHUIA KBAHTOP 1CHYBAHHS NIEPEXOUTH Y KBAHTOP 3arajibHOCTI 1
HaBIMAaKHU.

Y Maremarui Jy’Ke 4acTo KOPHUCTYIOThCSA 3alEPEUEHHSIMH PI3HUX
MOHATH, TOOTO BU3HAYAKOTh YMOBH, KOJIU JAHUH 00'€KT HE HAJIEKUTH J10
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NEBHOTO MOHATTS, a00 IHIIUMH CJIIOBAMM, O MHOXKHUHHU, sIKa CTAHOBMTD
00CST TAHOTO TOHSTTH.

Hanpuknana, 3anumemMo yMOBM, MpU AKUAX NpsiMl K 1 ¢, k, t €a, HE
napayeJibHi.

BukoHaeMo onepauito 3arnepedeHHss GOpMysH, sika OMUCYE YMOBH,
KOJIM TIpsiMI & 1 ¢ mapanenbHi. Jlictaemo:

Qa):(keantcan((k=t)v(knt=)))=

=(Va):(kea)v(tea)v(k£t)A(knt+D).

Takum 4MHOM, JIICTAEMO JIB1 YMOBH, KOJIM NIPSIMI1 Kk 1 ¢ HE TIapaJIe/ibHI,
a came:

a) (Va):(kea)v(tea), To6To npami k i ¢ He nexarh B oHiii

MUIOIIUHI, TaKi MpsiM1 HA3UBAKOTh MUMOOLKHUMM,
0) KOJIM mpsiM1 HE 301rar0ThCsl 1 MAtOTh CHiJIbHI TOYKH, TOOTO, KOJIU
BOHU MEPETUHAIOTHCS.

5. Po3riisiHeMoO J1BI OAHOMICHI (pOpMYJIM JIOTIKM MpEAUKaTIB (L€, K
HaMm BKE BIJIOMO, MOXKYTh OyTH 1 JBa €JIEMEHTApHI OJHOMICHI
npeaukatd) F(x) 1 E(x) BuU3HA4YeHI Ha MHOXMHI M 3
XapaKTePUCTUUYHUMU MHOXXUHAMU My 1 Mp BiANOBIAHO, MPUYOMY
Mpc Mg. Toal ipy niaCTaHOBLI 3aMiCTh IMEH KOHKPETHHUX €JIEMEHTIB 3
M ivmmikauisa F(x)= E(x) 3aBxau Oyae ictuHoro, 060 npu F(a) =1 nns
aeM E (a):l. [Ipy UBOMY TOBOPSTH, IO MOpeAMKaT FE(x) JOTYHO
BUXOJIUTH 3 IIpeauKaTa F(x) 1 CKOpOUEHO MO3HAYar0Th TakK: F(x) | = E(x).

OTXe, SKIIO Ha MHOXHHI A/ BH3HAYE€HI JIBI OJHOMICHI (hOpMYJIH
Joriku npeaukarie F(x) 1 E(x), a Mp 1 My — BIANOBIAHI iM
XapakTepUCTUYHI MHOKHHM, TO 3 TOTO, O MpC M, BUnMBae, mo E(x)
Jo0ciuHo cnidye 3 F(x). | HaBnaku, Ko E(x) Js1ociyno caioye 3 F(x) Toi
MFCME.

Omxe:

Mrc Mr < F(x) | =E(x)

Hanpuknan, npexukar A(x): “x* —1=0” JorivHo ciigye 3 mpemu-
karta p(x): “x—1=0" Ha MHOXUHI wLIMX uucen, 060 My ={-1,1},
M, = {1}, T00T0 M) M), a omke: p(x)|=h(x). A KO 1IE 3aJaHO
npeaukar m(x): “—9<x<5” Ha uiid k€ MHOXHWHI, TO OYEBUIHO, IO
M,c M, a omxe: h(x)|=m(x) 1 M,cM,, a omxke: p(x) | = m(x). ToOTO
JIOTIYHE CJIIyBaHHS, TaK, SK 1 BiAHOIICHHS BKJIFOYEHHS, MA€ BJIACTH-
BOCTI peghiekCusHOCmi, AHMUCUMEMPUYHOCTIT | MPAH3UMUBHOCHII,
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Axmo B immikaii F(x)= E(x) E(x) € JOriYHAM HaACaiaKoM F(x), TO
roBopATh, MO F(x) € nocrarHa ymoBa s E(x), a E(x) — HeoOXiaHa
yMoBa Ui F(x).

Hanpuknan, mo0 uuciao aummnocs Ha 9, HeoOXiaHO, aje
HEJIOCTATHRO, 00 BOHO JAUTHJIOCS Ha 3, TOOTO “x:3” € HeoOXiaHa yMOBa
IS “x:9”. a WA TOro Mmoo YKMCIIO IIIWIOCT Ha 3 TOCTAaTHBO, 00 BOHO
JiTnnocs Ha 9, ane Le He € HeOOXITHUM, TOOTO “x:9” € MOCTaTHS yMOBA
g “x:3”. B immmikamii (x:9)=(x:3) mpeaukar “x:3” € JOriYHAM
HACJIAKOM IpeauKaTa “x:9”.

Po3riisiHeMO 11e 1B1 OAHOMICHI (POPMYJIM JIOTIKH TIpeauKariB £(x) i
F(x), K1 € TOTTYHUMH HACTIAKAMM OJIHA OJHO1, TOOTO E(X) € JIOrTYHUM
HacaiakoM F(x), 1 HaBnaku, F(x) € JoriyHuM HacaiakoMm E(x). B npomy
BUMAJKY, 3 TOro, mo My, c M, 1 M, c My, cninye, mo My =M,
TOOTO MHOYKUHM 1ICTUHHOCTI iX 301rar0ThCs, a NpeAUKaTH pIBHOCUIIBHI. B
IbOMY BHUIAJAKY F(x) € HEOOXIAHOK 1 JOCTAaTHHOK YMOBOK ISl E(x) 1,
HaBnaku, £(x) € HEOOX1AHOO 1 IOCTaTHROK YMOBOIO JUIsl F(x) 1 1S BCIX

X 3 00J1acTI BU3HAYEHHsI NpeauKariB £(x) 1 F(x) ICTUHHA €KBIBAJICHLIS
F(x) = E(x).

OT:ke: B pe3yJibTaTi BUBYCHHS JAHOT TEMU CTYJICHT HOBUHEH

3HATHU. O3HAYEHHs. MNOpeaukara, Horo o0JacTi BH3HAYEHHS,
MHO>KMHHA ~ ICTUHHOCTI,  XapaKTEPUCTUYHOI  MHOXWHHU, JIOTTYHHUX
onepaiii, siki BAKOHYIOTbCS HaJ NMpPEAUKATaMM, a CaMe: 3arepeyeHHs,
KOH FOHKUI{, JW3 FOHKUIi, IMIUIiKauli Ta €KBIBAJICHLII; NpaBWia Ta
(hopMYIIHM 3a SKMMHU 3HAXOAAThCA X MHOKMHHU ICTUHHOCTI; 3B’ SI30K MDK
JOTIYHUMM  OTEpallisiMd ~ HajJ MpeadKaTamMu 3  OIepauisiMyd  Haj
BIJIMOBIIHUMH XapaKTEPUCTUUHUMM MHOKUHAMU, CMUCT 1 PU3HAYEHHS
KBAHTOpA 3arajJibHOCTI 1 KBAHTOpA ICHYBAHHS, 3B S30K MUK HHUMU;
NOHATTA  (POPMYNM  JIOTIKM MPEAMKATIB, O3HAYEHHS.  JIOTIYHOIO
CJIITyBaHHS JUIsl IPEAMKATIB 1 pIBHOCUJIBHOCTI NPEIUKATIB,

YyMITH. TO3HAYUTH TIPEAUKAT, 3HAXOJUTH HOro 00JacTh
BU3HAYEHHS, MHO)KHHY 1CTUHHOCTI, HABECTH IMPHUKIAAW OJHO- , JIBO- 1
TPUMICHUX TMPEAMKATIB, 3a JONOMOIOK JIOTIYHMX omnepamiid —
JIN3 FOHKINT, KOH FOHKIII, 3alepeyeHHs 1 IMIUNKALl 13 MpeJIrKariB
KOHCTPYIOBAaTH HOBI MpEAMKATH, BHU3HA4aTh OO0NacTh ICTUHHOCTI
OJICP’KAHUX CKIIQJICHUX TMpPEAUKariB 1 300paxaryd iX Ha Jlarpamax
Eiinepa-Benna, OyayBaTu 3amnepeyeHHsI BHUCIIOBJIICHHS 3 KBAHTOPOM;
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BU3HAYATH. IKUH MTPEAMKAT € JOTTYHUM HACJIIJIKOM THIIOrO, pPIBHOCHIIbHI
MPEAUKATH.

Opi€eHTOBHI 3aBJIaHHs, SIKI IOBUHEH BMITH BUKOHATH CTYACHT:

1. Cepen HWKYE HABEJICHUX 3aMUCIB  BUIAIJIMTA  BUCIOBJICHHS,
YUCJIOBl BUPA3W, BUpPA3W 31 3MIHHOK, IPEAUKATH: a)(22+43)-2;

0)7z+2y—11;B)x+1=0; F)ZSx+y;z[)§—gx>O; e)x<y.

2.Ha MHOXMHI N — HarypaJIbHUX YKCEJ 3aJaHUU TpPeAUKaT
29 17 4 1 2% 1 2% 1 29
h(x): ”———x* ==" i npeaukar p(x): "0 <x<2—".
18 9 2 2

a) 3HAlITh MHOXWHU ICTUHHOCTI 7 1 7, BIAMOBIAHO MPEIUKATIB
h(x) 1 p(x); | | |

0) B sikoMy BIJIHOIIEHH] 3HAXOAATHCS MOMAPHO BC1 TPU MHOKUHU T,
1T,1N?

3.Ha MHOXuMHI N — HaTypaJbHUX YMCEI 3aJaHO MpeaUKATH

h(x): “2-x*=1" i p): “2% <x< %”. 3HaliTH XapaKTEPUCTHUYHI

MHOKMHU LIMX NPEJIUKaTIB.
4. TTonatn npenukar E(x): “x*>—1=0" y Bunisaai au3 10HKIGT JBOX

MPOCTHUX MPEAUKATIB 1 3HAUTH HOr0 MHOKHUHY 1ICTUHHOCTI.

o x+1

5. Ilopatu nipeaukar F(x): >0y BUIISIAL U3 IOHKIIT JIBOX

KOH IOHKIIM €JEMEHTAPHUX MPEAUKATIB. 3HAUTH MHOKHHY 1CTHUHHOCTI
BOTO MPEAUKATA.

6. Ha uucnosiii Muoxxuni M = {0, 1, 2, 3, 4, 5, 6} 3ananuii npeaukar
F(x): “Yucno x ¢ xopeHeM piBHAHHA x2—3x=0". 3HaliTH MHOXHHY
ICTHHHOCTI LbOTO TNPEJAMKATa, YTBOPUTH 3aMEPEUCHHS 1 BU3HAYWTHU
MHOKHUHY 1ICTUHHOCTI 3alepeUCHHS.

7.Ha MHOXMHI TeOMETpUYHMX (QIryp 3aJaHl  MPEIUKATH:
C(x): “dirypa x — TpUKYyTHUK 1 D(x): “®Dirypa x — MHOIOKYTHHK .
YTBOpITH KOH IOHKIKO 1 JW3 FOHKLIKO LWX MOpEeAuKaTiB, 3HAHWIITh iX
MHOKHHY 1ICTUHHOCTI 1 IaiiTe rpaiuHy 1I0CTpaLiio.

8. Ha MHOKMHI CTYJEHTIB IpyIu 3a1aHi npeaukaru F(¢): “CrynaeHr ¢
rpac B maxu’ 1 E(¢): CtyneHt ¢ BMie maBatv’ . KopuCTyrO4uCh
3BUYAMHOIO MOBOIKO NpouMTaiite npeaukatu: a) F(f) AE(f); 0) F(¢) v E(Y),

B) F(t)AE(t); 1) F(t)v E(); n) F(t)A E(t); e) F(t)v E(r).
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9. Ilpenukatu F(x), E(x), R(x) 3amaHi Ha ACAKIA MHOXKUHI M.
Biaomo, mo nepepiz MHOKMH ICTUHHOCTI mpeaukatiB F(x), E(x), R(x)
JIOPIBHIOE MOPOKHIA MHOMkKHHI. 300pa3uTH TIPU JOMOMO31 Jlarpam
Elinepa-BeHHa  MHOXWHHM  ICTUHHOCTI ~ HAaCTyNHUX  MPEAUKATIB;

a) FO)AE(X)AREX);  6) Fx)VEX)VR(X);  B) F(x)AE(x)AR(x);
r) F(x)v E(x)v R(x); n) F(x)AE(x)AR(x); e) Fx)v E(x)v R(x);

€) F(x)v a;c) VRx); k) F(x)A E(x)ARKX); 3) F(x)/\ aa_c)/\ R(x);
K) F(x)v E(x)A R(x).

10. Ha MHOXuHI M — HaTypaqbHHX JBO3HAUHMX YHWCE] 3aJlaHl
npeaukaru:  F(m): "m > 877, E(m): “m <907, R(m). “m> 907,
3HaliAiTh MHOXKMHY ICTHHHOCTI TakuX IMIUTIKauii: a) F(m) = E(m);
0) E(m) = R(m); B) R(m) = F(m).

11. IIpeaukatn  F(m), E(m) 3amaHi Ha ACSIKId MHOXUHI M.
BigHomeHHs MK IXHIMU XapaKTepUCTUUYHUMHU MHOXKUHAMU, B1ANOBIIHO
MF 1 Mg, noka3aHo Ha pUCyHKY. BKaxiTh cepe/l IMX YOTUPhOX PUCYHKIB

% [ @[

Ti, JUIsl SKUX ICTHHHI BHUCJOBJICHHS. a) Opeaukar FE(m) cuiaye 13
npeaukara F(m); 0) npeaukar F(m) cnigye i3 npeaukara E(m); B)
npeaukar F(m) He chninye 13 npeaukara E(m) 1 npeavkat E(m) He chaiaye
13 npeaukara F(m).

12.Ha wmHuoxuHi M= {-3,-2,-1,1,2,3,4} 3amaHi npeaukaTu
F(m): "uucno m kparve 37 1 E(m): m—1 < 0”. BuzHaute MHOKHHY
iICTMHHOCTI IIpeuKariB: a) F(m)=>E(m); 6) F(m)=> E(m).

13. Hexaii npeaukaru A(x): “x +4 <07, p(x): “3x + 2 > (" BU3HAUYECHI
Ha MHOXMHI R. 3HalTH XapakTEpUCTUYHI MHOKWUHU I MPEIMKaTIB
hx)v plx). h(x)A plx), h(x), plx), hx)= p(x).

14. 3anucaru XapaAKTEPUCTUUYHY MHOKUHY MPEANKATIB
h(x,y): “x+y=8", px,y): “x+y<8”, BHU3HAYEHUX HA MHOXKHHI
M={1,2,3,4,5,6,7, 8}.

15. 3anumiiTe  ICTMHHI  3HAQYEHHS 1 3al€peyYeHHs  MOJAaHUX
BHCJIOBJICHB, 3AIIMCABIIIM iX MONEPEAHHO B CUMBOJIIYHIM (hopMI:

a) ICHYIOTh TaKl YHCJIa, IK1 HE JUISTHCA caMi Ha ce0e;

0) ICHY€ LLJI€ YMCIIO, HA SIKE HE AUIMTHCS KOJIHE LIJIE YUCIIO;

B) ICHY€ LIIJIE YKMCIIO, HA SIKE HE JIUTUTHCS 5KOJIHE 1HILIE YUCJIO;
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) ICHy€e HaWMEHIIE LIJE YMCJI0, K€ HalLIb JIJMTHCS Ha JiBa 3aj]aHi
LTI YUCIIA.

16. IIpounTaiite Takuii CAMBOJIIYHHIA 3aITKC:

a) (Vx) [(xeZ)=>(x>0)v(x <0)v(x=0)]

0) (3x) [(xeR)A(* =2)]; B) (V) (V) [x#0) A(y# 0)= (xp= 0)].

17. 3anumiTte CUMBOIYHO O3HAYEeHHS: (YHKISA f(X) BU3HAUYEHA Ha
MHOKHHI X HA3UBAETHCS HEMEPEPBHOIO B TOULIL Xo, SIKIIO TOYKA Xo Ta ii
oK1 (J(xo) Hanexarb 007acTi BU3HAUYCHHS (DyHKUIi 1 Juist OyJIb-SIKOTO
£ >0 i1cHye Take uucio o(g)>0, mo I8 BCIX X, MO 3aJA0BOJIbHAIOTH
HEPIBHOCTI | X —Xo| <0 3HaueHHd (QyHkuii f{x) 3a70BOJIBHSIOTH
HEPIBHICTH | f{x) — Alxo) | <e.

18. 3acTOCOBYIOUM  CHUMBOJIIKY JIOTIKM  MPEAUKATIB, 3amucaru
O3HA4YeHHs: a) 00 €aHAHHS JBOX MHOXUH A 1 B; 0) mepepidy ABOX
MHOXKUH A 1 B; B) pi3HULI JBOX MHOKHH A4 1 B; T) 1eKapTOBOro J00yTKY
JIBOX MHOKHMH A4 1 B.

19. 3anucary CUMBOJIIKOKO JIOTIKM NIPEJAUKATIB PEUEHHS:
a) ICHY€ TaKe HEMapHE YMCIIO, siKke OyJI€ B3aEMHO MPOCTUM 3 YUCIIOM 15;
0) KO OyJb-SIKE€ YWCIIO AUIMTHCS HA MapHE YMCIIO, TO BOHO TaKOX
OyJie mapHuM;
B) /I OyJb-SIKMX JIBOX YMCEJ ICHY€ TPETE YHUCIIO, SIKE € IXHBOI0 CYMOIO;
I) BC1 Ti, XTO JIKOOJSITh MATEMATUKY — JIFOOJIATh MUCJIMTH, @ BCI T1, XTO HE
MHO0IATH MATEMATUKK — HE JTIFOOJIATH MUCITUTH.

20. SIke 3 BUCTIOBJIEHb HA MHOKHHI AIHCHUX YMCEN ICTUHHE:

(V) (x* +1=0); (E)Nx>+1=0); @2 +1>0); (Vx)(x* +1>0);

(V) (x* 20); (Vo)x*>0); FN(YXNx—y=0); (WWII)x—y=0);
(VXN NVzNx <y = x+z<y+z2)?

21. Ha MHOXkWHI N — HarypaJbHUX YMCEJ 3aJaHO MPEAUKATH
h(m): “2—m=1"1p(m): “m+1=07. YTBOpUTH XOUa O TpU NpPEIAUKATH,
KOKEH 3 SKUX € JIOTIYHUM HaCIIAKOM KOXKHOIO 3 JIaHUX JIBOX
npeauKariB a(m) 1 p(m).
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Teopemu
1. bynosa Teopem.
2. Buauy Teopem.
3. HeoOxiaHi 1 10CTaTH1 YMOBH.
4. JIOBEACHHS TEOPEM.
5. IIpaBuiibHI 1 HEIPABUJIbHI MIPKYBaHHS.

1. BenruesHa KiJIbKICTh TEOPEM B MATEMATHUIl OXOTUTFOIOTHCS MOPIB-
HSIHO HEBEJIMKOK KUIBKICTIO iXHIX PIBHOCWIBHHUX, PI3HOMAHITHUX 3a
3MICTOM, CTAaHJAAPTHUX (POPMYITHOBAHb.

Hanpuknan, MoKHaA pO3IIIIHYTH TaKy TEOPEMY:

SAxmo apid AOPIBHIOE HYJIIO, TO BEIUYMHA, 110 CTOITh B YUCEIBHUKY
JOPIBHIOE HYJIIO.

dopMyIOBaHH  TEOpEeMM mepeadavae, OYEBHJHO, IO BOHA
CIPAB/KYETHCS /151 JOBUIBHUX YKCEN 3 MHOKMHH R. OTxe, i1 MOKEMO
3anucary y BUNIIsiAl (popMyJid TakK:

(Va)(Vb)((% _ oj o (a- o)j, wbeR

3anmc (% = Oj = (a=0) € 3mictom Teopemu, a 3anucu (Va),(Vb),

(a,b€R) onucyloTh MHOKHHY O0'eKTiB, I AKHX Teopema

CIPaBIKY€ThCS (ITOSCHIOKYA YaCTHHA TEOPEMM, HEOOXIJHUM KOMEHTa-
piii 10 Hei). SKmo nNo3HaYuTH

a
A~ «==0», B~ «a=0» TO CKOpPOYEHO TEOPEMY MOKEMO

3anMcary TaK:

(Va)vbX4= B), a,be R.

ne A — ymMoBa TEOpEMH, B — HACIIIJIOK.

[{s1 TeOpeMa JIETKO MPUBOAUTHLCS 10 CKOPOUYEHOTO BUTIISILY. byBatoTh
TEOPEMU-BJIACTUBOCTI: “I[EHTp KOJ1a OMMCAHOTO HABKOJIO MPSIMOKYTHOTO
TPUKYTHHKA, JICKUTH HA CEPEAMHI MOTO TINMOTEHY3H ~, SIK X MPUBOIATHCS
J0 CKOpOYEHOro BHUMIIsAY. L[t0 TeopeMy CKOpPOYEHO MOKEMO 3amucaru
TaK:

(Va)3b)3c)Ala,b.c), ne a — npAMOKYTHMI TPUKYTHUK, b — HEHTp
KOJa OMNHUCAHOTO HABKOJO a, ¢ — CepeauHa TINOTEHYy3Uu d.
Ala,b,c) ~7b=c".

CKOPOYEHO LIH0 TEOPEMY MOXKEMO 3aITMCaTH 1 TaK:
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(‘v’a)(EIb)(EIc) (@ — TNpSIMOKYTHUWA TPUKYTHHUK, b — UEHTP KoJa
OIIMCAHOI0 HABKOJIO @, ¢ — CEPEJIMHA INIIOTEHY3U a = b =¢).

TyT yacTuHa KOMEHTapisA CTA€ YMOBOIO TEOPEMHU, A 3MICT TEOPEMHU Ti
— HACJIIKOM.

Po3risiHeMO 11€ Takuii NOMUPEHMA B MaTeMaTuil TN teopeM. Lle €
TEOPEMHU 1CHYBaHHA, SIKI OOIPYHTOBYIOTh I1CHYBAHHSI PI3HOMAHITHUX
MareMarudHUX OO'€KTIB: PO3B'SI3KIB PIBHSAHb, T€OMETPUYHUX DIryp,
TOILIO.

Hampuknan.

Teopema 1CHyBaHHS CyMH B MHOXHHI 7 HUIMX  YHUCEI:
(VaXvb)3chc=a+b), a,b,ce Z.

Teopema icHyBaHHsI MK Oy/1b-IKUMU JBOMA JIUCHUMU YKUCIaMU a, b
TPETHOro uMcia ¢  (IUIBHICTP  MHOMKHMHH  JIHCHUX  YHMCEN):
(VaXvb)3cka<c<b) a,b.ceRr.

Teopema iCHyBaHHsS TOYKM S PIBHOBIIJIAICHOI BiJl YCIX BEpLIMH
AABC:  (VAABC)3SNd(4,S)=d(B,S)=d(C,S)),  AABCeT,
Se (ABS ), ne T — MHOKMHA TPUKYTHWKIB Ha tuiomuHl (ABC), d —
BIJICTAaHb MK BUJIMTOBITHUMH TOYKAMM.

KokHy 3 1MX TEOpeM MOKHA TaKOX IMOJAATH y BUIIISAI YMOBHOTO
TBEPHKEHHSI 4 = B 3 BIANOBIIHUMU KOMEHTapisiMu. Tak, TeopeMy mpo
I(IJIbHICTh MHOXKMHM JIACHMX 4YHCEJ MOKHA 3amucaTtd Yy BUIJISIAL
(VaXvbX3cka,b,c € R)=(a<c<b).

TakuMm YMHOM, NPAKTUYHO KOXKHY TEOPEMY MOKHA MOJATH Y BULJISI
A= B, ne A, B— npeaykary BiJ NPeIMETHUX 3MIHHUX (OJIHIET YU KiJlb-
KOX), 3 BIAMOBIIHAMM KOMEHTapisiMu, 4 — yMOBa T€OpeMHU, B — Haci-
nok. Taky popmy TeOpEMH HA3UBAIOTH KAHOHIYHOIO.

2. 3 WIKUIBHOTO KypCYy MaTreMAaTUKH HAM B1JIOMO TakKl BUJW TEOPEM:
JlaHa Teopema; Teopema, OOCpHEHa JI0 JaHOi, TeopeMa, MPOTHUJIEIKHA
JaHlid; Teopema, OOEpHEHA J0 MPOTWICKHOI, ab0 MNPOTHIICKHA
o0epHeHiit. Jlocniaumo, K 3B's13aH1 MI3K COOOIO 111 TEOPEMM.

Po3rnsipatoun Oylib-aKy TE€OPEMY MEpPENUCaHy B CBOild KaHOHIYHIMI
dbopmi A= B, 3 ii ABOX npeaukariB A 1 B Ta iXHIX OJHOYACHUX
3anepeueHb A i BMOKHA YTBOPHTH YOTUPH iMILTIKALT (TEOpeMH):

1) A= B — oana meopema,

2) B= A — meopema, ooeprena 00 0anoi (konsepcis imnnikayii 1));
3) A= B — meopema, npomuiexncHa 00 0aHoi (KoHeepcisi KOHmMpa-
nosuyii 4));
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4) B=> A — meopema, odepHeHa 00 npomiuiexcHoi, abo npomiu-
J1edCcHa 00 00epHeHol (konmpano3uyis imnaikayii 1)).
{1 BC1 TEOpEMM HA3UBAIOTh CIPSZKEHUMH M1 COOOI0.

[{1 4OTHpPU TEOPEMH YTBOPEHI TAK, IO B POJII JAHOT TEOPEMHU MOMKHA
B3STU OyJb-SIKY 3 HHX, 1 TOJI 1HII TpU OYAyTh CHPSLKEHUMH 3 HEIO.
CTpyKTypa LMX TE€OpPEM Taka, IO BOHU MONAPHO PIBHOCUNIbHI MIK
coboro, a came: A=>B=B—=>A4, B=> A= A= B. PiBHOCUIbHICTH
UMX map TEeopeM J00pe UIOCTPYEThCA 3a JIOMOMOTOK TaK 3BaHOTO
JIOTIYHOTrO KBajapara (puc. 10).

[Ipsima (naHa) O06epHeHa
TeopeMa ( ) JaH1i

IIpoTunexHa < ) [IpoTunexHa
npsmii oOepHeHii

Puc.10

Takum 4MHOM, 3aMiCTh JOBEJAEHHS OE€3MOCEPEIHBO JAHOT TECOPEMH,
MOXKHA JIOBECTH TEOpeMy, OOCpHEHY J0 MNPOTHICKHOI, 1 UuM OyJe
JIOBEJICHA CIIPaBEUIMBICTh AAHOI TEOPEMM, 00 LI TEOPEMH OJHOYACHO
ictuHHl a0o xuOHi. Yacto Tak 1 OyBae, MO JAOBECTH MPOTHICIKHY
TEOPEMY MPOCTIIIE, HIXK JaHYy.

Hasenemo npukiaay cnpadceHux Te0peM.

[Tpukiiaau.

1. 1) IlpoTunexxkHi CTOPOHW MapajejsorpaMa IOMapHO PIiBHI MK
co00K0 — Oana meopema.

OOepHEeHE TBEPLKEHHSI TaKOK 1ICTUHHE, TOOTO € Teopemoro. Tojl 3a
JIOTITYHUM KBaJapaToM OyAyTh ICTUHHUMH BCl YOTHUPH TBEPIKEHHS,
TOOTO MAarUMEMO I1I¢ TPU TEOPEMHU.

2) YOTUPUKYTHHK, Y SKOTO MPOTHIIEKHI CTOPOHH MOMApHO PiBHI, €
MapaAICIOrPaMOM — 0OepHeHa meopemd.

3) Y 4YOTUpPUKYTHMKA. HE Mapajejorpama, MPOTUJICHKHI CTOPOHHM
MOMAPHO HEPIBHI — meopema, npomunedxcHa npamii (3a0arii).

4) YHOTUPUKYTHUK, y SIKOTO MPOTHJICKHI CTOPOHU MOMIAPHO HE PiBHI,
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HE € MapajieIorpaMoM — meopemda, NPOMUNEHCHA 0OepPHEHII.

2. Hexait 4: “CL € memiaHow pPIBHOCTOPOHHBOIO TPUKYTHHKA,
B: “CL € BUCOTOIO pIBHOCTOPOHHKOTO TPUKYTHHUKA . Toi:

1) A= B: “Sdxmo CL € MeI1aHO PIBHOCTOPOHHBOIO TPUKYTHHKA,
10 CL € BUCOTOK PIBHOCTOPOHHBOIO TPUKYTHUKA — OaHA meopemd,

2) B=> A: “Sxmo CL € BUCOTOK PIBHOCTOPOHHBOTO TPHUKYTHHUKA,
o CL € MeaiaHOl PIBHOCTOPOHHBOTO TPUKYTHHKA — meopema,
0bepHeHa 00 OaHoT,

3) A= B: “dkmo CL He € MeIIaHO PIBHOCTOPOHHBOTO TPUKYT-
HUKa, TO CL HE € BUCOTOIK PIBHOCTOPOHHBOTO TPUKYTHHUKA — meopema,
NPOMUNEHCHA OAHIl,

4)y B= A: “Sxmo CL HEe € BUCOTOK PIBHOCTOPOHHBOI'O TPUKYT-
Huka, To0 CL HE € MEIIaHOW PIBHOCTOPOHHBOTO TPUKYTHHUKA —
meopema, 06epHeHa 00 NPOMUNEHCHOT.

2. Hexait a:“n:3”, b:“n:2”, ¢ “n:6”, ne BHpa3U n:t,n:t
BIJIMOBIJIHO, 03HAYAKOTh TBEPKCHHS: 7 IUIUTHCS HA £, “n HE JAUIUTHCSA
Ha £’. Toni

1) arnb=c:“dxmo n:3 i n:2, 0 n:67;

2) c=>anb:“Sxkmo n:6, 10 n:31in:2”;

Janb=c= (avb):c: “dkmo n He:3 a0o nHe:2, TO NHE 6

4) E:>a/\b:c:>(c_z/\5): “SIkmo nHE:6, TO nHE:3 ado nHe:2”.

AHAJIOTIYHO MOKHA JICTAaTHU Taki KOMIUIEKTH 3 YOTHUPbOX TEOPEM 1
TOA1, KOJIM KOMIIOHEHTU A 1 B naHoi Teopemu 4 = B MatOTh OyJIb-KY
1HIy CTpyKTYypy. Tak, 10 TEOpeMHU a A b => ¢ ICHYIOTb, KpPIM ¢ => a A b
me i Taki 00EpHEHI TEOPEMU: a AC =>b, bAc=a. Y UHUX BUOAAKAX
1HO/I PO3MIMPIOIOTh MOHATTS OOCPHEHOI TEOPEMH, PO3MISIAAIOYM HE
OJHY, a K1JIbKa 00€PHEHHUX J0 JAHOT TEOPEM.

Hampuknan.

Hexait a: “n:3”, b: “n:2”, ¢: “n:6”. Toai MOXKHA PO3TJISAATH IIE i
TaKi JAB1 TEOPEMH, OOEPHEHI JI0 TAHOI:

5) anc=b: “Skmo n:3 i n:6 10 N:27;

6) brc= a: “Skmo n:2 i, n:6 T0 n:3”.

[ B CBOIO Wepry me Taki Bl TEOPEMHM, MPOTUIICHKH1 10 0OEPHEHOT:

7 b= avc: “Slkmo nue:2, 10 nHE:3 a00 nHE:6”;

8) a=bve: “Skmo nue:3, T0 nHE:2 a00 nHE:6”.

Jlna noBuIbHOT TEOpemMu BULy AV B = C pO3MIAAaOTh 1HOAI, KpiM
C=>A4AvB, me aBi o0epHeHi C = A, C = B. 3a3HauuMo, 10
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TEOPEMM, B IKUX YMOBA MA€ BUIIISIA AW3'FOHKIIIT, 3yCTPIYarOThCs P1JIKO.
VY HaBeaeHUX NPUKIaAaX BCl YOTUPU COPSLKEHI TEOpeMU OyJIv 1CTHH-
Humu. [Ipore 1e He 3aBkauM Tak. st BUCHOBIEHb a. “KyT a=30°7,

I O L= :
b: “sin o, = 7 TeOpeMU a => bi b = a ICTUHHUMHU, a TEOpEMU b = a 1

a = b — xubHUMU.

3. Po3riistHEMO 3 TOYKHA 30py aireOpyd BHUCJIOBJIICHb MUTAHHS MPO
HeoO0XIiOHI i 0ocmamHui yMOBU 1IpU (POPMYBAHHI TEOPEM.

3 O3HAQUCHHS IMITTIKALi BUIUIMBAE, IO KOJU BUCIIOBICHH A = B —
ICTUHHE, TO Uil 1ICTUHHOCTI A HEOOX1HO, MO0 ICTUHHUM OyJi0 B (npu
B=01 A= B=1 A noBuHHO OyTH XUOHUM), a ICTUHHICTh A TOCTATHSI
it icTUHHOCTI B (mpu A=11 A= B =1 € ictunHum). ToMy roBopsTb,
mo npu A => B =1 ICTUHHICTh BUCIOBJIEHHS A € JOCTAaTHHOIO YMOBOK)
JUISl ICTUHHOCTI B, a 1CTUHHICTh B — HEOOXI1JHOK YMOBOK JIsl 1CTHUH-
HOCTI A.

HeoOxigHa yMOBa MO»k€ HEe OyTH JOCTaTHHOK, a JOCTaTHS — HE
3aBKIM HeoOXiaHOw. ChopaBal, ko 4 = B =1, TO ICTUHHICTb A HE
000B'sI3K0OBO  OyJic HEOOXITHOKO YMOBOK JJIsi ICTUHHOCTI B: B €
icTUHHUM TakoK 1pu 4 =0, 60 0 = 1=1. AHaNOr4YHo ICTUHHICTH B He
000B'SIBKOBO OyJIe¢ JOCTAaTHHOK) YMOBOIK ISl iICTUHHOCTI A: npu B =1
iMIUTIKaLisl 4 = B € iCTUHHOK TakoxK 1 npu A = 0.

[Tpukinaau

1. Tlo3Hauumo: q: “3anuc 4Wcla 3aKIHYYEThCA LUPporo 57,
b: “Yucno aumrbes Ha 5. TyT ICTUHHICTh @ JOCTaTHS JUIsl ICTUHHOCTI
b: skmo uyucao (Liie) 3aKiHYYEThCS LHMQPPOK S5, TO LBOrO0 BXKE
JIOCTaTHBO, 100 BOHO AUIMIOCA Ha 5. IIpoTe ICTUHHICTL b HE € HEOOXia-
HOIO 11 ICTUHHOCTI ¢: YHUCJIO MOJKE AIJIUTUCI Ha 5 1 TOJI, KOJIU BOHO
3aKkiHYy€eThCs u@poro 0, a He 5.

2. Hexaii a: “JlaHWii MHOTOKYTHUK — TIpaBUJIbHMIA, b: “Y HBOTO
MOKHA BrcaTt KoJ10”. To/1i BUCTIOBIIEHHS @ € JOCTaTHHOKO YMOBOIO JIJIsI
b, ame He HEOOXiAHOW, 00 ICHYIOTh HENPaBUJbHI MHOTOKYTHUKH
(HanNpUKIad, PI3HOCTOPOHHIN TPUKYTHHK), B SIKI TAKOXK MOKHA BITMCATH
KOJIO. BHCIIOBIIEHHST b € HEOOXIJHOK YMOBOK i a, alie He
JIOCTaTHHOKO, 00 SIKIIIO B MHOTOKYTHMK MOKHA BIMCATH KOJIO, TO LIE I1E
HE O3HAYae, 110 BiH NPaBUIbHUM.

3. Hexaii icTMHHMM € Take BMCJIOBJICHHs: “J[iBuMHa iige Ha
MPOTYJISIHKY, SIKIIO 11 XJIONEIb He HA MPOTYJISHKY . SIK 0auMMO, BOHO €
IMILTIKALI€0 TAKUX JBOX MPOCTUX BUCIOBJICHb. A: “JlIBUMHA iie Ha
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OPOryJsiHKY , B: “Xnoneup IIBUYMHM KHJIE HA MPOTYJSHKY , TOOTO
A= B. TyT 1CTUHHICTb A NOCTaTHA I ICTUHHOCTI B: KO AiBYMHA
A Ha MPOTYJSHKY, TO IILOTO B¥KE JI0CTATHBO, OO 11 XJIONeb HIIOB HA
nporyyssHky (00 BOHa Hae Juvme Tojal, Koiau iuae xjoneup). [Ipote
ICTUHHICTh B HE € HEOOXIAHOK VISl ICTUHHOCTI A (XJIONELb MOXKE TTH
Ha TPOryJSHKY 1 0e3 aiBuvHM. lle Baanuwii npukiag-kaprt, aie sk
roBOpATH JiesaKl (pinocodu Hamoro vacy: “B KOKHOMY KapTi € JIHIIe
JIOJIS1 JKapTy”).

SIKIo BUCIOBJIECHHA B = A TakoX 1CTUHHE, TO, aHAJIOTTYHO, 1CTUH-
HICTb B € JIOCTaTHHOK YMOBOIO JUISI ICTUHHOCTI A, a ICTUHHICTh A —
HeoOXiaHa I ICTMHHOCTI B. 3 I1CTMHHOCTI BHUCIOBICHL A= B 1
B = A BUXOAMTH ICTUHHICTH IXHBHOT KOH'FOHKIII:

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

VY upomy BUnaaky A € HeoOXIHOK i JOCTaTHHOK YMOBOIO JUlsl B, a
B, B CBOIO 4EPTy, € TaKOXK HEOOXIAHOK i JOCTATHHOK YMOBOIO s A.
K BIOIOMO, L€ NMEPEAAETHCS TAKUMHU CIOBaMU: «A € HEOOXIJHOW i
JOCTAaTHbOKO YMOBOK 1151 B”, “A TOA1 1 TiAbKU TOA1, KoM B”, “Jlnsa A
HEOOXIJTHO ¥ JOCTATHRO, MO0 B .

Pozensnemo, sk 38'azani mepminu  “mooi”’, “minoku mooi’ 3
mepminamu “‘Heooxiono”, “‘0oocmammuvo’. Bupaz “A Ttoni, koiu B”
Oo3Hauvae “skmo B, T0 A7, T00TO Teopemy B = A, B skiii B € noc-
TaTHbOKO YMOBOIO s A, sikimo B = A =1. Omxke, BUpa3 “A4 Toai, KOJIH
B’ o3nauae “A4 HeoOxiaHO Ui B, ado “B noctaTtHbo 1t A”.

AHAJIOTIYHO BUpPa3 “A TUIbKH TOJAI, KOJU B~ o3Havae: “Skmio He B,
T0O He A”, TOOTO TeopeMy B—=> A=A = B, B sKiii A € H0CTaTHHOIO
yMOBOW i B. 3Bijcu Bupa3s “A TUIbKA TOAl, KoJu B~ o3Hauae “A
JIOCTAaTHRO Mg B 1 “B HeoOxiaHo Jutst A™.

Omxe, BUpa3 “A ToJ1 1 TUIBKU TOAl, KOJU B 03Ha4ae “B J10CTaTHBHO
i A 1 A noctatHbo 1 B”, A HeoOX1aHO 1 A0CTaTHRO Wit B”.

[Tpuknaau

1. Hexaii ¢ : “JliaroHani YOTUPUKYTHUKA Yy TOYLI MEPETUHY JUISATHCS
HaBnur”, b: “Takuii YOTUPUKYTHUK — napayiesorpam”. Toai a=>b=1 1
b=a=1, T00T0 a <> b=1. OTKe, a I0CTaTHBO M1 b 1 b JTOCTATHHO
VIS a.

2. 5kmo  a:“n:5”, b:“n:3”, c:“n:7”, d:“n:105”, 10,
no3HauuBmu A:arbnrc, B:d, nicranemo, mo A< B=1, 100TO
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NOALIBHICTE yuciaa Ha 105 € HeoOX1HOK 1 JOCTaTHHLOK YMOBOK) JUJIs
MOA1IBHOCTI Horo Ha 5, 31 7.

3. Hexail a: “JlaHuii TPUKYTHHUK — OPSIMOKYTHUI, b : “Y naHomy
TPUKYTHHUKY KBaapar OUIbIIOI CTOPOHU € CYMOKO KBAJIPaTiB ABOX THIINX
ctopin”. Toal a <> b =1 1 BUCIIOBIEHHA @ € HEOOX1THOKO W JIOCTaTHHOIO
YMOBOIO U151 b.

4. TeopemMu MOKHA JIOBOJIUTH aHANITUYHO, CHHTETUYHO 1 aHAJITHKO-
CUHTETUYHO. AHanimuuno — UE KOJW HAmepel BUIAHO KOXKEH KpOK
JIOBEJICHHS 1 BUXOJSIYM 3 TOTO, IO JAHE TBEPHKEHHS 1CTUHHE, Oy Iye€MO
JAHLFOT  HEOOXITHUX YMOBHUBOJIB TakK, MO0 KOKHE IIOINEPEIHE
CY/UKEHHSI OyJI0O HEOOXIIHOKO YMOBOKO JJIsi HACTYnHOTro. CuHmemuuHo
JOBOJIATh, KOJIM HEBIJIOMO 3 4Oro rnoyard. HYacto TeopemMu IOBOISTH
AHANTMUKO-CUHMEMUYHO.

VY mareMmarulii iICHy€ psijl 3arajJibHUX METOIIB JOBEJACHHS TEOPEM, SIKI
BUKOPHUCTOBYIOThHCS HaituacTiime. PO3rissHEMO JEsK1 3 HUX.

Jledykmuene 006edenns ado po3e’a3yeannsn copumie. 11e ocHOBHMIA
METOJ MaTEMATHUYHMX JIOBEJIEHb. BCE TOBEECHHS € JIAHLIFOMKOK JIOTTYHHUX
YMOBUBOJIIB (COPUT), KOKEH KPOK SIKOTO TPYHTYEThCS Ha IEBHOMY
JOTIYHOMY 3aKOHi, akciomi a00 JaHiii TeopeMi. PO3B’si3aHHsI COPUTY €
HACJIJIOK 3aCTOCYBaHb MpaBuia CUIOTI3MY:

(4 = )N (4 = 4)= (4 = 4),
TOOTO COPUT Ma€ TaKky CTPYKTYpY:
(4= IN(A =2 L)IA A4, = 4,) =4 = 4,).

Inoykuiero Ha3WBaeTbCsl METOJA  JOCHIPKEHHS, 3aCHOBAHWII Ha
cnoctepeskeHHsX 1 aocBial (induktio — HaBeneHns). He cnia 3mimyBaru
METOJL MaTeMaTH4HoOi 1HAyKWii (mepexoay Biax n jgo n+1) 3
IHAYKTUBHUMH METOAAMH. ICHye JBa 1HAYKTUBHHUX METOAM: METO]
HETMOBHOI 1THAYKIII 1 METOJ TMOBHOI IHAYKIII. Memood noeéHoi ma-
memamuyHoi iHOyKuii BIAPI3HIETLCA BlJl MemMOOy HEeno8HOI IHOYKUIl
THUM, IO B HEMOBHI# 1HAYKIIIT, pO3IJISIHYBIIN KIJIbKA OKPEMUX BUMAJKIB 1
MOMITUBIIM  TI€BHY  3aKOHOMIPHICTh,  3aKJIIOYaKOTh, 1O UM
3aKOHOMIPHICTh MA€ MICLE I OyJb-IKOro BUMaAKy. Yepes Te mo He
JUISL BCIX MOSKJIMBUX BUIIQJIKIB TBEPLKECHHS TEPEBIPEHE, BOHO MOKE
BUABUTHCH B3arajii 1 HeNpaBWJIbHUM. Harmpukian, npu miaCcTaHOBLI Y
KBaJApaTHUi TpuuwieH x> + x + 41 winux 3#auens 3minHoi x=0, 1, 2, 3,
4,..,39, -1, =2, =3, —4 1 T. A. KOXKEH pa3 JICTAEMO 3HAYCHHS
TPUWICHA, O € NPOCTUM 4YucIoM. Ha OCHOBI IMX OKpeMHUX BHUIAJIKIB
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MO>KHA OyJ10 O BUCYHYTH TIiMOTE3Y, IO 3HAYEHHS JAHOTO TPUYJICHA MPHU
BCIX LIIMX 3HAYEHHSIX 3MIHHOI x € mpocTi uuciaa. [Ipote us rimores3a
HEMNpaBuibHA: yxe npu x = 40 maemo:

40° +40+41=40-(40+1)+41=40-41+41=41-(40+1) = 41-41
— cknaaeHe uyucio. Ille Outbm o4eBUMAHO, MmO Npu x =41 3HAYCHHS
TPUYICHA NUIATHCS Ha 41.

JIOBEICHHSI METOJIOM MO6HOI IHOYKUIlI TOJIArae B PO3IISAL BCIX
OKPEMHUX BHIAJKIB (4rcen, (GIiryp TOIO), MPU IKUX TEOPEMA MPaBUJIbHA.
[leil MeTOM e HA3UBAKOTh MEeH000oM eudepnysanta. KinbKiCTh TaKuX
BUMNAJKIB MOBMHHA OYTH CKIHYEHOI 1 HEBEJIMKOK) 3a KUJIBKICTIO. SIKIIO
MOJKHA PO3IJISIHYTH BCi MOMKIMBI BHIIQJKW 1 I KOXKHOTO BHIIAJKY
TBEPJUKCHHSI IOBEJIEHE, TO BOHO OyJ1€ ICTUHHUM B3arali.

Hanpuknan nosenemMo teopemy:

Teopema. 3HaueHHs BUpasy s=a’ +b>, a,b e Z, € uncno, mWo npu

JUIeHHl Ha 4 He Mae B ocTaul 3.

JIoBeICHHSI TEOPEMU TPOBEACMO, PO3MIISIIAKOYM TPU BUMAAKH: 1)
oOuJIBa YMclia MapHi; 2) oOMaBa Yucia HenapHi; 3) OJHE YUCJIO MapHE,
Jpyre — HenapHe.

1) Hexaii a, b — napHi, 10010 a =2m,b =2n, m,n e Z. Jlictraemo

s = (2m)2 + (211)2 = 4m* +4n* = 4(m2 + nz),
T00TO 5:4, ocTaua nopisHIOE 0.
2) Hexaii a,b — nenapui, 10010 a =2m+1, b=2n+1. Maemo
S=a*+b"=Q2m+1) +2n+1) =4m’ +dm+1+4n* + 4n+1=
= 4(m2 +n' +m+ n)+ 2, a 1ie 03Hayae, 110 NpH AUIEHH] S HA 4 JicTaeMo

ocrauy 2, a He 3.

3) Hexaii a — nHenapHe, b — mapHe (HaBmaku Oyje TOH camuid
BUIAJIOK, 00 MM PO3TJISIIAEMO CyMy, a BiJI IEPECTAHOBKU JIOJAHKIB CyMa
HE MIHAETHCS), TOOTO a =2m+ 1, b = 2n. Maemo:

S=a’+b> =Q2m+1y +2n) =4m® +dm+1+4n” =
= 4(m2 +n? +m)+ I, a ue o3Havae, MO OpH AUIEHHI § HA 4 JICTAEMO
ocrauy 1, a He 3.

Teopema 0oseoena.

JIns 1OBEACHHS, HANMPUKIIAL TEOPEMU PO BUMIPIOBAHHS BEIWYMHU

BIHUCAHOTO B KOJIO KyTa PO3TJISIA0OTh BUMAJKHU: LIEHTP KOJa JCKUTH 1)
Ha OJIHIH 13 CTOPiH KyTa, 2) BCEPEAMHI KyTa, 3) 11032 BIMCAHUM KYTOM.
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KoHKpeTHHII 3MICT TEOpEeMM MiAKa3ye, sKI caM€ BHUIIQJAKHA CJiJ
O3 AaTH, a TEPMIH “TIOBHA 1HAYKIIA BUMArae aHamii3 yCix ix.

Henpsame 0oeedenns. Po3riasiHyTI Ba MONEPEAHI METOAM AOBEACHHS
TEOPEM € TMPSIMUMH. BHUKOPUCTOBYIOUM YMOBH TEOPEMH, aKCIOMH,
paHillie JOBEACHI TEOPEMM, O3HAUYCHHS, JIOTYHI NpaBWia BUBEJCHHSI,
MOCHIJIOBHO OYAY€ThCS JIQHUWIOT YMOBHUBOJIIB, OCTaHHI 3 SKUX 1
3aBEpIIYBaB MPOUEC JOBEACHHS.

Po3riisiHeMO Ternep HenpsiMe JI0BEICHHS.

36edenna 00 aocypoy, abo memoo 6i0 cynpomueno2o. 1lei meton
IPYHTYETBCS HA HACTYMHUX PIBHOCUIIBHOCTAX: A=>B=AAB =0,
A=>B=B=>A. Ilondrac BiH B TOMy, IO B TeopeMmi A=>B
(KOMEHTapi TEOPEMHU OMYCKAEMO) MPUIYCKaKOTh, 1110 MPAaBUILHUM Oy ¢

B. SIkimo B pe3ysbTari LbOro NPUITYIICHHS NPUXOIATH JI0 HEMPaBUIIb-

HOTO BUCHOBKY, a0cypay, 10010 AA B =0, a60 B = AT0 poOIsTh
BUCHOBOK, 1110 HACIiJI0K B TeopeMu A = B npaBUJIbHUIA.

[{uM criocoOoM 0BOJISITh, HAMPUKIIAJL, TaKl TCOPEMHU.

Teopema 1. SIkmo AB1 pi3HI NpsIMI a 1 b napajiesibHl TPETI NpsMii c,
TO BOHH TapaieyibHi MK CO0010.

[Toznaunmo S:“allc”, T:“bl||c”, K:“a#b”, B:“allb”. Toni
CUMBOJIIYHO T€OpPEMA 3aMUIIETHCS TaK:

SATAK =>B,a00 A= B, ne A~ SATAK.

[TpunyctumMo B, 10610 WO a i b He napanensHi. ToAi BOHH
NEPETUHAIOTHCS B SIKIACH TOYIl P, sika HE HANEKUTh c. JlicTaemMo, mo
4yepe3 TOUKy P 1mo3a NpsMor ¢ MO)KHA MPOBECTH JIB1 MpsMi a 1 b, sKi
napajiejibHl ¢, a 1€ CyNepeuuTh AaKCIOMI NapalieIbHOCTI, TOOTO €
XUOHUM TBEPDKEHHAM. OTKe, MPaBUILHUM TBEP/UKEHHSIM € B.

Teopema 2. ]JloBeCcTH, IO KOJW ab — HENApHE YHCIO, TO O0OMJBA
MHOKHUKHM @ 1 b — HenapHi i yucha.

[TozHauumo A: “JIo0yToK ab — HenapHe uucio, 71: “a — HenapHe
yucno”, S:“a —HenapHe uucino . Toml Teopema  CKOPOYEHO
3anuieTbcsa Tak: A => S AT ,a00 A= B, pe B~SAT.

[Tpunyctumo, mo B=SAT =S vT, TOOTO OAUH i3 MHOXHHKIB a
ab0 b € mapHuMm uyuciaoMm. Hexail, Hanpuknan, a —mnapHe, ToOTO
a=2m,meZ. Toni ab=2mb — napHe umcno, ToOTO mictanu A .

TakuM 4YMHOM, JIOBEJIU TEOPEMY B = A, a uum camum i JIaHy TEOPEMY
A= B.
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5. MareMaruyHa JIOrika, Ta ii B MMPOKOMY PO3YMIHHI LILOIO CJIOBA,
JIOTIKA — TOBMHHA JIOMOMOITH Ham pOOWUTH TMpPaBHIIbHI YMOBHBOM,
TOOTO MPABUJIBHO MIPKYBATH. SIKIIO Ll JIOT1YHI 3aCO0M MOPYIIYOTHCS,
BUKOPHUCTOBYIOTHCS JIOTIYHO HEMpPaBWIbHI (POpMH MIpKyBaHb, TO 3
MPaBUJIBHUX BUXIJHUX JAHUX JICTalOTh XMOHI BUCHOBKH. PO3risiHEMO,
HarpuKiIaja, Takl JBa BUCIOBICHHA A: “JlaHWii MHOIOKYTHHK
MPaBUJILHUI, B: “Y HBOro MOKHaA BIMCATU KOJIO . CKIQAEMO 3 LKX
BUCJIOBJIEHb TAKE HEMPABWIBHE MIPKYBAHHS: “SIKIIO JTaHWA TPUKYTHUK
PIBHOCTOPOHHI#, TO B HOI'O MOHA BIUCATH KOJIO, JAHWUA TPUKYTHUK
HE € PIBHOCTOPOHHI, OT?KE, B HHOTO HE MOKHA BITMCATH KOJIA .

3anumemMo 11 MipKyBaHHA |y Bunsial  Gopmysd.  Martumemo:
A=>B; A. Otxe, B, a6o y surnami Qopmym (4=>B)AA=B.
[Ipote 1 CTpyKTypa MipKyBaHHsS JIOTIYHO HEMpaBwibHA, 00 IIpH
B=1, A=0 ¢dopmyna HaOyBae 3Ha4eHHs1 “XMOHICTH . TakuM YHUHOM,

YMOBUBIJ JIOTTYHO HeNpaBuiabHUNA. BiH 1 (paKTUYHO HENpaBUJILHUIA, 00,
HaIpUKJIIaJ, KOJI0 MOYKHA BIUCATU B OY/1b-SIKU TPUKYTHUK.
[TommpeHUM MPUKIIAIOM HEMPABWIBHUX MIPKYBaHb € HEMPOJAYMAaHE
BUKOPUCTAHHS HEMOBHOI 1HAYKIII1, KOJIM 3arajbHuid BACHOBOK 3p0O0JIEHO
Ha OCHOBI OKPEMHMX CIIOCTEPEKEHD, EKCIIEPUMEHTIB, PO3IJIsy CKIHUCHOT
KUIBKOCTI iX. BUKOpUCTaHHS HEMOBHOI IHAYKLT MOYKE MPUBECTH SIK J0
NPaBUJIBHUX, TAK 1 JO HENMPaBUJIbHUX BHUCHOBKIB. Tak, moOyyBaBIlIM
KUJIbKa rpadikiB JIHIHHUX PIBHSAHB 3 JBOMA 3MIHHUMHU B TNPSAMOKYTHIM
CUCTEM1 KOOpJMHAT 1 IOOAUYUBIIM, IO BOHU € MPSIMHMHU JIHISIMM,
pOoOMMO BHMCHOBOK, 110 I'padik KOKHOTO JIIHIAHOTO PIBHSIHHS 3 JIBOMA
3MIHHUMM € mpsMa JiHis. [{eid ymMoBuBIA — npaBuiibHUiA. [IpaBrIbHUM
OyJae i Takuid yMOBUBIJ. 3HAWAEMO KiIbKA NPUKIAAIB CYM MOCIIIOBHUX

HEMapHUX HarypanbHuX umcen 1=1%, 1+3=2% 1+3+5=3% 1+3+

+5+7=4% i . 1. KoskHa 3 UX CyM JOPIBHIOE KBAApary KiIbKOCT
JOJAHKIB. 3 bOT0 pOOMMO BUCHOBOK, IO 3aKOHOMIPHICTh NpaBUJIbHA
JUIs1 Oy Ib-SIKO1 KIJTBKOCTI TaKUX J0/IaHKIB.

HenoBHa 1HAyKILis J1aB 3MOry TUIBKH MMIJMITATH 3aKOHOMIPHICTD,
chopmyItoBaTA TINOTE3Y, Ky MOTIM Tpeba oOrpyHTyBaru abdo
CIpOCTYBATH, HABIBIIM BIJAMOBIIHUA KOHTPHOPUKIAA, MPU SAKOMY L
3aKOHOMIPHICTh BKE€ HE CHPABJUKYETHCS. PO3TIIIHEMO MPUKIAIW, 1€
HEIOBHA 1HIY KISl MPU3BOIUTH A0 XUOHOIO pe3yibTary.

[Tpuknaau

1.Y XVII cr. marematuk II. ® € p m a (1601-1665) nomiTus, 1mo

uucna suny F, =2 +1npu n=0,1,2,3,4— npocri:
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F=2" +1=2+1=3, F =2* +1=5, F,=2* +1=17,

F,=2% +1=257, F, =2% +1=65537.

depma BUCIOBUB MPUITYIIECHHS, IO MpH Oyab-ikoMy # € N ducia
Takoro BUAY € MOpocTMMM (iX CTand Ha3MBAaTH TMPOCTUMH YHCIAMM
®epma). I[lg rinore3a Oyjia BHUCIOBJIEHA HAa OCHOBI  KUIBKOX

O0YHCTIOBANIBHUX €KCHEpUMEHTIB, Y 1735 p. BuUgaTHU MareMaTwK
JL.Efinep (1707-1783) MOKa3as, 110 npu n=>3,

F, =27 +1=429496297 = 641-6700417, 10610 F, He € mMPOCTHM

gucioM. Lleit koHTpnpukian cnpocTyBas rinoresy depma.
2. Binomuii maremaruk J[.O.I'paBe (1863-1939) BucioBuB mpuiry-

mieHHs, mo umcaa suny H, =2""' -1, ne p — npocre uucio, He i-
naThes Ha p. Lle npunymeHHs CHpaBKyeThes I BCIX MPOCTUX YH-
cen, meHmmx Bix 1000. Tak, nmpu p =2 umecno 2°' —1=1He ninmurees
Ha 2° =4, npu p=3 uncno 2°" —1=3 He mimuThesa HA 3 =9 i T. 1.
I[Ipote uepes mesakmii yac BUABMIIOCH, MO Mpu p = 1093 uncno 2'%% -1
ainutees Ha 1093°. Tinotesy 'pase 0yJ10 CIIPOCTOBAHO.

Ot:ke: B pe3yJIbTaTi BABYEHHS IAHOT TEMM CTYJIEHT IMOBUHEH

3HATHW. TAIH TeopeM (3a OyJI0BOIO), YOTHUPU BUIU TEOPEM; SIK
3B'3aHl TEPMIHM “TOAl”, “TUIBKKM TOMAI” 3 TEPMiHAMM “‘HEOOXIJTHO”,
“I0CTaTHLO”; COCOOU 1 METOJIU JOBEJAECHHS TEOPEM;

VM ITH. 3BOJUTH TEOPEMH JO KaHOHIYHOiI (POpMHM; 3aIrucyBaTu
CIPSLKEH1 TEOPEMHM;, PO3PI3HATH HEOOXIJHI 1 IOCTaTHI YMOBH; AOBOJIUTH
TEOPEMHU METOJOM Bl CYNPOTUBHOIO; 3HAXOJWTH TIOMHUJKH B
HETMPABUJIBHUX MIPKYBaHHSX.

Opi€eHTOBHI 3aB/IaHHS, SIKI TOBUHEH BMiTH BUKOHATH CTYJECHT:

1. 3anucatd MoAaHi HWKYE TEOPEMHM Y BHUIIISLAL (POPMYJ JIOTIKA
NPEAVKATIB, BUILIATA KOMEHTapli (MOSICHIOKOYI YaCTHKW) YMOBHU 1
HACJIIJIOK, 3alMCaTH COPSKEHI A0 HUX TEOPEMH, BUIALIATH HEOOXIAHI I
JIOCTaTHI YMOBH:

a) SKIIO JaHWM YOTUPUKYTHUK poMO, TO KHOro aiaroHajai B3a€MHO
NEPNEHIUKYJISIPHI;

0) JnesiKl AIACHI YKcia — palioOHAJIbHI,

B) AKIIO KOXKHE 3 JIBOX YHCEJ JIJIUTHCA HA TPETE YMCIIO, TO W cyMa iX
JIUTUTHCS HA 1Ie YUCIIO;
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r) JlaroHau poM0a TOUYKOK NEPETUHY AUIATHCS HABIILT,

1) llaroHaji piBHOOTYHOI Tpariewii piBHi;

€) Y pIBHOOEAPEHOMY TPUKYTHHKY JIB1 MEJIIAHU PIBHI;

€) OIYKJIMiA MHOTOKYTHUK HE MOYKE MATH OLIBIIE TPHOX FTOCTPUX KYTIB;
) SIKIIO 3aMKUC YKUCIIA 3aKIHYYETHCS HYJIEM, TO 1I€ YMCJIO IUTATHCA Ha 5,
3) SIKIIO BiIbHMIA YJI€H KBAJAPATUYHOTO PiBHAHHA ax” +bx+c =0 (a # O)
JIOPIBHIOE HYJIIO, TO OJIMH 3 KOPEHIB LIbOTO PIBHSHHS JIOPIBHIOE HYJIIO;

i) KO B TPUKYTHUKY OJHUH KYT Tynuid a00 mpsMuii, To aa [HII —
rocTpi;

1) y mapanesorpami #oro aiaroHaji B TOULI NEPETUHY AUISATHCSA HABIILI.

2. JIoBECTH METOJIOM BiJ CYNPOTUBHOIO TaKi TBEPXKEHHS:
a) OMYKJIM MHOTOKYTHUK HE MOYKE MaTH OUIBIIE TPhOX TOCTPUX KYTIB;

0) KO a
a+b

. . a .
— HECKOPOTHUI Jp10, TO Api0 . TAKOK HECKOPOTHMIA,

—

B) AKIIO d 1 b — BIAMIHHI BiJ HYJI BEKTOpU, TO 3 PIBHOCTI
\a + l;‘ =|a| + ‘Z;‘ BUILTHBAE, WO d || b ;
r) skmo ¢opmyna AA B = C TOTOXKHO ICTUHHA, TO A:>(B:>C) —
TaKO0>K TOTO>KHO 1CTUHHA,
J) SKIIO B JACSAKIA MJIOIMMHI ¢ JB1 OpsAMI @ 1 bHepneHAUKYJIpHI 10
OpsIMOi ¢, TO BOHHU MapajeibHl MK COOO0K0;

n—-6 .n->5

€) Hi IPH 5KOJHOMY LIJIOMY # YaCTKH T 1 Y HE MOKYTh OyTH 01~

HOYACHO LIITUMH YHUCIIaMH;

€) SIKIIO B YOTUPUKYTHUKY CyMa MPOTHIEKHUX KyTiB A0piBHIOE 180°, TO
4yepe3 BEPIIMHU IbOTO0 YOTUPUKYTHHUKA MOKHA MPOBECTH KOJIO;

) CyMa i pI3HULS palliOHAJIBHOTO YMCIIa 7 Ta 1ppaliOHAILHOTO YKca
g — IppalliOHAJIBHI,

. r .
3) 100yTOK rg 1 4actka —, r # 0,q # 0, palioHAJIBHOIO 4YMcia » Ta

1ppaLliIOHAIBHOTO ¢ € YKCIIA IpPaLllOHAJIBHI;
if) 4rcio /6 — ippauioHaIbHe;
i) uncio ~2 ++/3 € ippauioHaapHuM.
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