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Kparkue TeopeTnyecKue CBeIeHUA

Dnemenmol meopuu MHol)cecme

[lonaTHe MHOXMecmea — OLHO W3 NMEPBUYHBIX B MaTEMAaTHUKE,
II03TOMY JIJIsl HET'O HET CTPOTOT0 OIpe/esleHUs.

MHodxcecmeo — COBOKYIIHOCTb, HAabOp KaKHUX-JIUO0 OOBEKTOB.
[IlpeagMeTsb,  cocTaBJAIIME  MHOXECTBO, HA3bIBAlOTCA  €ro
3/1eMEeHmamu.

MHo>kecTBa 0003HayalT O60JIbIIMMHU OykBaMu: A, B, ..., a ux
AJIEMEHTBHl COOTBETCTBYIOIIMMHU MajeHbKMMH OykBamu: a, b, ... . B
MaTEeMAaTHKE MPUHATHI CIEAYIOIIME 0003HAUYCHHUS:

7. — MHOKECTBO LIEJIbIX YHCE,

Q — MHO>XECTBO pallMOHAIBHBIX YHCEII,

R — MHO>XECTBO I€MCTBUTEIILHBIX UHCEI,

N — MHOX€ECTBO HaTypaJbHbIX YHCEI.

To, 4TO 3/71IeMeHT a BXOAUT B MHOXXECTBO A, 3allMUCbIBAETCS TaK:
aeA
(uMTaeTcsA: a eCThb 3JIEMEHT MHO>KeCTBa A, WIH: a NIPUHAAJIEXKUT A).
3anuchb a¢A 03HayaeT, YTO 3JIEMEHT a He NMPUHAAJIEXKUT MHOMXKECTBY
A.

MHOXeCTBO CUMTAETCS 3d0AHHbIM, €CJIA OTHOCUTEJIBHO JIIOOOT0
00'beKTAa MOXHO YCTaHOBUTbD, SIBJISIETCA JIM OH 3JIEMEHTOM JAHHOTO
MHOXK€eCTBA WJIM HET. Ec/iu MHOXKeCTBO COCTOUT U3 KOHEYHOTO YUCJIa
3JIEMEHTOB (KOHEYHOEe MHOX}CeCma0), TO OHO MOKET ObITh 3aJaHO:

1. nepeuucsaeruem BceX CBOMX 3JIEMEHTOB, NMPU 3TOM MOPSALOK
pacnoJioKeHUs1 3JIEMEHTOB HecylllecTBeHeH. Hanpumep, MHOXeCTBO
Bcex uudp: A={0,1,2,3,4,5,6,7,8,9}.

2. yKa3aHueM Om/aAuvYuUme/ibHblX C80UCM8, KOTOpPbIE BbIAEJSIIOT
3JIEMEHTBbl MHOXECTBAa M3 3JIEMEHTOB VYXKe M3BEeCTHOro 0o0Jiee
IIMPOKOr0 0OCHOBHO20 MHOXecTBa. Hanpumep, A={x | x? - 6x + 8 = 0}
03HAYAET MHOKECTBO KOPHEN KBAJPATHOTO ypaBHEHUS X — 6X + 8 = 0.

s 3aaHUsd 6ECKOHEYHbIX MHOMCECMB WCIOJIb3yeTCS TOJIBKO
BTOpoM crnoco6. Hanpumep, {xeR |O < x < 2} ecTb O6eCKOHEYHOEe
MHOECTBO JIeUCTBUTEJIbHBIX YHCEJ, JIeXKaUX Mexay 0 u 2.
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MHOXecCTBO, He cogepxKalmee H1u OJHOT'O 3JIEMEHTA, HAa3bIBA€TCA

nycmuiM 1 0603HavaeTcs .

MHokecTBO A eCTb hOOMHO3}Cecmeo MHOXeCTBa B, ecsin KaxkabIn
3JieMeHT A sBJisieTcs 3jleMeHTOM B. B 3TOM ciydyae Tak»ke roBopsrT,
YTO MHOXECTBO A 8K/1HYeHO BO MHOXecTBO B uiu MHoxecTBO B
8K/1l0Ydem MHOXKeCcTBO A, o6o3HavaeTcsa A C B.

B

®)

Puc. 1. lnarpamma Diinepa-
Benna mHOXecTBa A,
SIBJISTFOIIIETOCS TTIOJIMHOKECTBOM
MHOeCTBa B

Ecam Ac B u B c A, To MHOXECTBa
A wu B Ha3pBalOT pasHbiMU W
oOo3HauaroT: A = B.

MHOXKecCTBa U OTHOILIEHUS
MHO>EeCTB HarJissJIHO
WIIOCTPUPYIOTCA C IIOMOIILbIO

AuarpaMm Jusiepa-BenHa (puc. 1).
HAuazpamma 3IFliaepa-BeHHa — 3TO
3aMKHyTasd JIMHUSA, BHYTPU KOTOPOU
pacnoJioKeHbl  3JIEMEHTbI  JAHHOTO
MHO>K€ECTBA, a CHapY>KH — 3JIEMEHTHI, HE
NpUHaAJeXxallie 3TOMY MHOXECTBY.

Ecau Bce pacCMaTpHUBaeMbie B XO0A€ JAJAHHOT'O PpPacCCyXAE€HHNA
MHO>XXeCTBa ABJIAIOTCA IIOAMHOXECTBaMH HEKOTOPOTI'O MHOXXE€CTBA U,
TO 3TO MHOXecTBO U Ha3sbIBaeTcd YHUBepCa/1bHbIM OJId OAHHOTO
pacCyKJeHHd. YHI/IBepCElJ'IbHOG MHOXEeCTBO I/1306pa)KaI-OT B BHAE

NpsIMOYrOJIbHUKA, a €ro

IIoOAMHOXeCTBa - B BHAE KpPYroB,

pacIoJI0’)KeHHbIX BHYTPHY NMPSIMOYTOJbHHUKA (pUC. 2).

%
N

Puc. 2. JInarpamma
DOiinepa-Benna
YHUBEPCATBHOTO
MHOxkecTBa U u ero

MMOJAMHOXECTB A, B,
C




[Iyctb  MHOXECTBO A €CThb  HEKOTOPOE€  MOAMHOMXECTBO
yHHMBepcalbHOro MHoxkectsa U. Torga MHOXECTBO A, cocrosinee M3
BCEX DJIEMEHTOB MHOKecTBa U, HE NpHUHAJICKAIIUX MHOXKECTBY A,
Ha3BIBACTCSI O0noIHeHuem MHOKECTBA A.

[Ipy pemieHun 3agad  4YacTO MOPUXOJUTCA HMETh JEI0 C
MHOKECTBaMH, 3JIEMEHTAMH KOTOPBIX ABJISIOTCS Yucia. Takue MHOXKECTBA
Ha3bIBAIOT YUCAO8bIMU, OHHU SIBISIOTCS ITOJAMHOKECTBAMHM MHOKECTBA
nerctBuTeabHBIX yucenl R. Ilycth a m b — nmeiicTBuTenbHbIE uKcia, a<b.
[IpuBeneM Ha3BaHMs, ONpeCICHUS U 0003HAUYCHHS YHCIOBBIX MHOXKECTB,
Ha3bIBAEMBIX  YUCIOBbIMU NPOMENCYMKAMU, W H300pa3uM HMX Ha
KOOpJAMHATHOW npsiMoi (Tada. 1).

Tab6n. 1. YUuciaoBbie IPOMEKYTKHU

HepaseHnctso,
O06o3Ha
HasBanue OIPEICIISIOIIEE qeHIe N3obpaxxenue
MHOKECTBO
OTtpe3ok oT a
ob 1L L1
g § a<x<b [a, b] { >
(3aMKHYTBII a X
MIPOMEKYTOK)

HNuTepBan ot

agob —/—LLLL'—}
b X

. a<x<b (a, b)
(OTKPBITHI a
MIPOMEKYTOK)
OTKpBITHIH y
cieBa a<x<b (a. b] —_LLLLI—p
MIPOMEKYTOK a b X
oramob
OTKpBITBIN y P
LIl L L L
crpasa a<x<b | [ab) —>
MIPOMEKYTOK a b X
oraqob
HucnoBon ﬁﬁﬁ((((((l
Jy4 OT a 10 X>a [a, +00)

+00




OTKpBITBIN I INNN,
YUCIIOBOM JTy4 X>a (a,+0) |

OT a 10 +oo a *

Hucnosou NN >
Jy4 OT -0 J10 x<a (-0, a] a <

a

OTKpBITBIN DI
YUCIIOBOM JIy4 x<a (-0, a) a | :

OT -00 JIO a

Onepauuu HAJA MHOKeCTBaAMHU

Ob6veounenuem C nByX MHOXKECTB A u B Ha3biBaeTCs MHOXKECTBO,
COCTOAIIEE M3 BCEX JJIEMEHTOB, MPUHAJICKAIIUX MHOXKECTBY A WU
MHOXkecTBY B (puc.3). OObenuHeHue MHOXKECTB 0003HAYAETCS:
C=AuUB. pyrumu cioBamu, AUB = {x | xeA umm xeB}. B
oTpe eI HUN 00beIMHEHUS MHOXECTB no/ipa3yMeBaeTcs
HEHCKJIIOYAIOIEee 3HaUCHHUE COt03a «uian». O0beIMHEHUE YaCTO HA3bIBAIOT
cymmou MHOXKecTB. OObeTMHEHUE TpeX U 00JIee MHOXKECTB OINpeesaeTCs
aHAJIOTUYHO.

O

Puc. 3. O0beauHeHne AByX Puc. 4. [lepeceuenue n1Byx
MHOXecTB A 1 B MHOXeCTB A 1 B

llepeceyenuem C nByx MHOXeCTB A v B Ha3bIBaeTcsi MHOXECTBO,
COCTOSIIIEE U3 AJIEMEHTOB, MIPUHAJICIKAIIUX MHOKECTBY A M MHOXECTBY
B oanoBpemenno: C=AnNB = {x | xeA u xeB} (puc.4). Uabimu
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CJIOBaMH, TiepeceueHrue o0pa3oBaHO BCEMU OOIIMMU IJIEMEHTaMU JaHHBIX
MHOJKECTB.

Pasnocmorio C nByx MHOXECTB A W B Ha3bIBaeTCss MHOXKECTBO,
COCTOSIIIEE U3 BCEX JJIEeMEHTOB A, He Bxoasumx B B (puc.S).

C=A\B = {x | x €A u x ¢ B}. Takum oOpa3om, U3 MHOXecTBa A
JOCTAaTOYHO YAQJIWTh OOIIHE 3JIEMEHThl MHOXKECTB A M B, To ecTh Bce

3JIEMEHTBI MHOKEeCTBa ANB, 4T0OBI MOJIy4uTh pa3HOCTh A\B.

, Puc. 5. Pa3nocts
/ MHOeCTB A\B
é

CaoiicTBa onepauuii HaJi MHOKECTBAMH

B crnenyromelr teopeme (HOPMYTUPYIOTCS OCHOBHble CBOUCMEA
00beOUHeHUsl U nepece’eHust:

Teopema 1. /[na ntobvix noomnoscecmse A, B u C ynusepcanvrnozo
mHuoxcecmea U cnpaseoniugvl ciedyroujue moxrcoecmea.
AcCCOUMATHUBHBIN 3aK0H

1. AuBUC) = (AUB)UC. 1’. An(BNC) =(AnB)NC.
KoMMmyTaTUBHBIN 3aKOH
2. AUB = BUA. 2’. AmB =BnA.

JAucTpuOyTUBHBIN 3aKOH
3. AUBNC) = (AUB)N(AULC). 3’. An(BUC) = (AnB)U(ANC).
4. AUD = A. 4. AN = .
5.AUA =U. 5. AnA =J.

CropaBeJIMBOCTh KaXJOTO M3 3THX TOXKJIECTB MOKHO IPOBEPUTH,
MOKa3aB, 4YTO MHOXECTBO, CTOSIIEE II0 OAHY CTOPOHY TOXKJIECTBA,
BKJIFOUEHO BO MHOKECTBO, CTOSIIIEE MO IPYTYIO CTOPOHY.

B cnenyromeit Teopeme  (GopMyIHMpYIOTCS  JOTOJTHUTEIbHBIC
CBOMCTBA ONEpaIuid HaJl MHOYKECTBAMU.



Teopema 2. /[na nwobwix noomuoscecme A u B ynusepcanvrnozo
mHoxcecmea U cnpagednugnvl credyrouue ymeeprcoeHus..

6. Ecin 11g Bcex A uMeeT MeCcTo 6’. Eciin 11 Bcex A uMeeT MeCTo

AUB=A, o B=J. ANB=A, To B=U.

7, 7. Ecmu AUB=U u AnB=, To B=A .

8,8. A=A.

9. J=U. 9. U=W.

10. AUA = A. 10°. AnA = A.

11. AU =U. 11°. AnU = A.
3aKoH norJonmeHus

12. AU(ANB) = A. 12°. An (AUB) = A.
3akon ne Moprana

13. AUB=ANB. 13°. AnB=AUB.

OcHo6bl MamemamuyecKkoul 102UKu

Buvickazvieanuem ~ HazpiBaeTcsl — J1000€  MOBECTBOBATEIBHOE
MPEAJIOKEHNE, OTHOCUTEIBLHO KOTOPOTO HW3BECTHO, YTO OHO JIKOO
UCTUHHO, JM00 JI0kHO. [IpuMep JIO)KHOTO BBICKa3bIBaHUSA: A: «CymMma
yucen 2 u 6 0onbIIe yncia 8.

Bricka3piBaHe, KOTOPOE MOXKHO Pa3JIOKUTh HA YaCTH, HA3BIBACTCS
COJICHbIM, @ HEPA3JIOKUMOE Jalle€ BBICKA3bIBAHUE — HPOCHIbIM.
Hanpumep, BoickaspiBanne C: « DyHkuus y = ax? + bx + ¢ HenpepsiBHa 1
mudepeHupyemMa Ipu BCEX 3HAYCHHUSAX X» COCTOUT U3 JIBYX MPOCTHIX
BBICKa3bIBauuii: A: «DyHKuus y = ax’+bx + ¢ HenpepslBHA IpPU BCEX
3HaYeHusAX x» U B: «DyHkums y = ax? + bx + ¢ quddepenuupyema mnpu
BCEX 3HAUYCHUIX X)».

[TogoOHO TOMy, Kak U3 3aJIaHHBIX YKCENl MOKHO MOJYyYHUTh JIPYyrue
yucjia C TOMOIIbIO OMEpaluid CIIOXKEHUs, BBIUUTAHUS, YMHOXECHHUS U
NeNeHUs, TaK W3 3aJaHHBIX BBICKA3bIBAHWUW TMOJYyYaArOTCS HOBBIE C
MOMOIIBI0  ONEpPALMN  KOHBIOHKYUU,  OUIBIOHKYUU,  UMNIUKAYUU,
9KBUBAIEHMHOCMU, OMPUYAHUAL.
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Onepauuu HaJ BbICKA3bIBAHUSMH

Ompuyaruem BBICKa3bIBaHUSI A HA3bIBAIOT TAKOE BBHICKA3bIBAHHE A
(unu — A), 4To A JI03KHO, €CJIM A UICTUHHO M A MCTHHHO, €CJIU A JIOKHO.
OGo3Hauenue A umraercs: «He A» nmu «HesepHo, 9To A».

Crnenyrommas TabauIla MOKa3bIBA€T CBSI3h MEXKIY BBICKA3bIBAHUSIMU
Aun—-A:

A - A
1 0
0 1

1 COOTBETCTBYET 3HAYEHUIO «UCTUHAY», ) — 3HAUCHUIO «JI0XKb». ITH CIIOBA
B JIOTHKE HAa3BIBAIOT 3HauyeHusmu ucmunHocmu. Tabnuma Ha3bIBaeTCs
maoauyel UCmuHHOCmu — A.

Konvronkyueu nByx BbICKazbiBaHMM A W B HaspiBaeTcsi Takoe
BbhICKa3biBaHue AAB (uutaercs «A u By»), KOTOpoe HCTMHHO TOorja M
TOJILKO TOTJ1a, KOr'1a UICTUHHBI 004 COCTABIISIOIINX €0 BEICKA3bLIBAHMUS.

DTO omnpeaeneHne pacupocTpaHsIeTcs Ha J000€ KOHEYHOE YHCIIO
BBICKa3bIBaHUMU.

Tabnuia uctuaHOCTH AAB:

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

BrickaspiBanne C: «Huciio 2 4eTHOE M MPOCTOE» CJIOKHOE, OHO
COCTOMUT M3 JIBYX BbICKa3bIBaHUU: A: «Hucno 2 yetHoe» u B: «Hucno 2
IIPOCTOE», CBA3AHHBIX COIO30M «M». O0a ATUX BBICKA3bIBAHUS HMCTHHHBI.
NCTUHHBIM ~ SABJISIETCS M CJIOXHOE BBICKa3bIBAHUE, KOTOPOE €CTh
KOHBIOHKIMA BBICKa3sIBaHUU A 1 B.

Jluzvionkyueri 1IByX BbICKa3piBaHuid A u B Ha3bBaercs
BbICKa3biBaHue AvVB (uutaercs «A uiu By), KoTopoe UCTUHHO TOTJa U
TOJBKO TOTJla, KOrJJa MUCTUHHO XOTS OBl OJHO M3 COCTaBJISIIOIIMX €ro
BBICKa3bIBAHHI.
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OTO ompeneneHrne paclpoCTPAHIETCs Ha J000€ KOHEYHOE YHCIIO

BbICKa3bIBaHUW. OMpeiesieHue IU3bIOHKINU JIBYX BBICKa3bIBAHUUA MOYXKET
OBITh BBIPAXKEHO CJEAYIOIIEH TaOJIUIeH HCTUHHOCTHU:

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

[IpumepoM  IU3BIOHKIMU  JBYX  BBICKA3bIBAHUW  SIBJISIETCS
Bbicka3biBanue C: «Eciam mocnennsis nuudpa yucna paBHa 0 uwiam 5, 310
YUCJIO JCIUTCS Ha S5» €CTh JAU3BIOHKIMS BbICKa3biBaHuh A: «Eciu
nocieausss mudpa uwmcna paBHa 0, TO 3TO YWCIO JEAUTCS Ha 5» U
B: «Ecnu nocnennsia uudpa yucia paBHa S, TO 3TO YUCIIO JACIUTCS HA S».

Hmnaukayueu nByX BbICKa3biBaHUM A u B Ha3zpBaeTcs Takoe
BbICKa3biBaHUEe A—>B (untaercs «u3 A ciaenyer By unu «ecnu A, To By),
KOTOPOE JIOKHO TOTJIa M TOJIBKO TOTJa, KorAa A HCTUHHO, a B — JTOXKHO.

Tabnuia UCTUHHOCTY JJIs1 UMIUIMKAIIUY UMEET CIAEAYIOMNN BU/I;

A B A—>B
1 1 1
1 0 0
0 1 1
0 0 1

Bricka3zpiBaHWe A Ha3bIBalOT ycrosuem (WU nOCbLIKOU), a B —
3aknouenuem (cneocmeuem). CylIEeCTBYET HEMAJIO CHUHOHHUMOB IS
CBSI3KH «ECJIH, ..., TO...», HAIIPUMED:

e 113 A cienyer B;

e A Bieuer 3a coooi B;

e Kak tonpko A, T0 B;

e A J10cTato4yHoe yclioBue B.

[Ipumep wummmmkanuu: C: «Ecimm AABC paBHOCTOPOHHHM, TO
ZA = /B =ZC». A: <KAABC paBHOCTOpOHHUI», B: « LA = /B = ZC».
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IxeusanenmHocmoio IBYX BbICKa3bIBaHUN A 1 B Ha3bIBaeTCs Takoe
BbICKa3bIBaHUE A<>B, KOTOpoe UCTHHHO TOTJa U TOJILKO TOTJa, Korjaa o0a
BBICKa3bIBaHUS A 1 B 1100 ncTuHHBI, 1100 00a — JIOJKHBEI.

Ywuraercs 3anuch A<>B Tak: «A Torma u TOJLKO Torja, korjga By.
TaOnuia HICTUHHOCTHU TaKOBA:

A B AoB
1 1 1
1 0 0
0 1 0
0 0 1

[Ipumep 3KBUBAJICHTHOCTHM ABYX BbICKazbiBaHuil: C: «Jlyist Toro,
yTOOBI HEKOTOPHIM mMapajuiesiorpaMM ObUT pOMOOM, HEOOXOAMMO U
JIOCTATOYHO, YTOOBI €ro JUaroHajld ObUIM B3aUMHO TMEPHEHIUKYIISIPHBD.
3nech BbickazbiBaHue A: «HexoTopslil mapamienorpaMm — pomMoO» U
B: «/Inaronamnu HEKOTOPOTO napajuieaorpaMmma B3aMMHO
NEPICHIUKYISIPHBD.

B noruke, kxak u B apudpMeTHKe, ONeparuu ACHATCA TI0
CTapIIMHCTBY. OTO IMO3BOJSICT TPH 3alUCH CJIOXKHBIX BBICKA3bIBAHUM
n30eraTh OOJIBIIOTO KOJMYECTBA CKOOOK. [/ops0ok svinonHeHus onepayuil
TAKOB: MPUOPUTET HMEET OTpHUIIAHHE, 3aT€M Ha OJHOM YypOBHE —
JTU3BIOHKINS W KOHBIOHKIMS, CIEAYIOIas CBs3Ka — UMIUIMKAIUS W,
HAKOHEIl, caMmasi OCIEHASI — SKBUBAJICHTHOCT.

JInst CHOXKHBIX BBICKa3bIBAHUMN (cocmasHuix opmyn) TPUMEHSIOT
TaKXe TaOJIMIbl KICTUHHOCTH, TJI€ NepeOUparOT BCE BO3MOMXKHBIE 3HAUCHUS
VUCTUHHOCTU COCTABJISIFOIINUX BBICKA3bIBAHUW (21eMeHmapHulx Qopmyi,
MPOCTHIX KOMIIOHEHT, TO €CTh TaKUX BBICKa3bIBAaHWM, KOTOPHIC HEIB3S
NPEACTaBUTh KaK pe3yJbTaT JIEUCTBHS JIOTMYECKUX omnepanuid). Takas
TabauLA COAEPXKUT 2" CTPOK, TA€ N — KOJIUYECTBO MPOCTHIX KOMIOHEHT.
Tabnuiyy HWCTMHHOCTH  yOOOHO  COCTaBJISITh, pa3OWBas  CJIOXKHOE
BbICKAa3bIBaHHE Ha OoJee NpocTble U J00aBisis BCHOMOTraTelbHbIE
CTOJIOIIBI CO 3HAYEHUSIMU UCTUHHOCTH 3TUX COCTABJISIOIIUX.

[IpuBenem Ta0IHILY UCTUHHOCTHU TUTSI BBICKA3bIBAHHUS
(AvB)A(B——-C):
A B C AvB —C B—>—C | (AvB)A(B—»>-0()

1 1 1 1 0 0 0
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1
0
1
0
1
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SOOI OO == —

BBICKa3bIBAHUE COIEPKUT TPU IMPOCThle KOMIOHEHTH A, B u C,
no3ToMy B Tadmuie 2° = 8 cTpok.

Jlornyeckasi SJXKBUBAJICHTHOCTH. CBOMCTBA JIOTHYECKHX
onepaumi

dopmyna A noeuuwecku sxsusanrenmua ¢opmyine B, eciu wux
TaOJIMIBI HICTUHHOCTH COBITAJAIOT. DTO 3aIMchiBaeTcsa: A<>B.

[IpoBepum, Hanpumep, uto AvB < (A—B)—>B. lns srtoro
COCTaBHMM TaOIUIly UCTUHHOCTH (hopmyJibl (A—B)—B:

A A->B | (A—>B)>B

1

B
1 1 1
1 0 0 1
0 1 1 1
0 0 1 0

Buano, 4To mocTpoeHHas TaOjWIla COBMAAAeT C TaOIMIEH MCTUHHOCTHU
T3 BIOHKINAH.

Jlornyeckr 3KBUBAJICHTHBIC BBICKA3bIBAHUS HEPA3IUYMMBI C TOUYKH
3peHusi (PopMaNbHON JIOTHMKH, MOCKOJIBKY OHHM TIpU KaXxJaoM Habope
3HAYECHUN KOMIIOHEHT IMTPUHUMAIOT OJWHAKOBBIE 3HAYCHUS UCTUHHOCTU. B
JT000M PacCCy>JECHUM BBICKA3bIBAHUE MOKHO 3aMEHUTh Ha JIOTUYECKU
SKBUBAJICHTHOE.

B cuenyromeit TeopeMe OTpakeHbl ajreopanyeckue CBOWCTBA
JTA3BIOHKIAY, KOHBIOHKIIMY U OTPHUIAHHUS.

Teopema 3. Cnenyrorue mapsl GopMyJs1 JOTUUECKUA SKBUBAJICHTHBI:
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1. Av(Bv(C) < (AvB)vC 1’. AA(BAC) & (AAB) AC

2. AvB < BVA 2’. AAB < BAA

3. Av(BAC) & (AVB)A(BVO) 3’. AN(BVC) & (AAB)V(BAC)
5.AVA < A 5. ANA < A

6. AV(AAB) & A 6’. AN(AVB) < A

7. —|(A\/B) < —Ar—B 7. _l(A/\B) < —Av—B
3ananusn

Bapuanr 0

1. Haitnute AUB, AnNB,A\B,B\A,ectu A=1[2,7), B=(3, to).

2. Yupoctute Beipaxkenue: A N( B N ( AU B)).

3. Jokaxwute paBenctBo: (A U B)\C=(A\C)u (B\C).

4. Kaxnas u3z 30 HEBeCT KpacrBa, BOCIIUTAHA WJIA YMHA.
BocnuranHbix HeBecCT - 21, kpacuBbIX - 18, yMHBIX — 15, KpacuBBIX U
BOCHUTAHHBIX — |1, yMHBIX M1 BOCOUTAHHBIX — 9, YMHBIX U KpacUBBIX — 7.
CKoJIbKO HEBECT 00J1a7]a€T BCEMHU TPEMSI U3 YKa3aHHBIX KaueCTB?

5. CocrtaBbTe TaOIMUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIbl aIreOphl
BhIcKa3biBaHui: (P — Q) v (P — (Q A P)).

6. JloxaxxuTe paBHOCHIBHOCT: 1A A (AvB)< ]A AB.

Bapuanr 1
1. Haitnute AUB, AnNB,A\B,B\A,ectu A=(1,4), B=]0, 8].

2. Ymnpoctute Beipaxxkenune: A N BUB.

3. Jokaxwure paBeHctBo: A\ B =A\ (A N B).

4. W3 220 crygentoB 163 urpatot B 6acketoo, 175 — B pyTtd0m, 24 He
UTPAIOT B ATH UTPbl. CKOJIBKO YEJIOBEK OJTHOBPEMEHHO MTPAIOT B
oackeTo0s 1 PyTdOI?

5. CocrtaBbTe TaOIMUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIIbl aireophl
BbICKa3biBaHuii: (A v B) = (A A B).

6. Jloxaxxute paBHOCWIBHOCTE: A > B < A A 1B.
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Bapuanr 2

1. Haitnute AUB, AnB,A\B,B\A, ectu A=(3, +x), B=[1, 4).

2. VYuopoctute Beipaxkenue: (ANBNC)u(ANBNC)u BUC.

3. Jlokaxwute paBenctBo: A\ B = (A U B) \ B.

4. B rpynne 30 cryaeHToB. Bee, Kpome IByX, UMEIOT OLICHKH «5»,
«4» u «3». Uucno CTyJIeHTOB, UMEIOIIUX OLEHKH «5» - IBEHALaTh, «4» -
YETBIPHALATh, «3» - MIECTHALATh. TPoe yuarcs JIMIIb HA «3» U Ha «3»,
TPOE — JUIIb HAa «5» U «4» W 4ETBEPO JIUIIb HA «4» 1 HA «3». CKOJIBKO
YEJIOBEK UMEET OJTHOBPEMEHHO OLIEHKU «5», «4» U «3»7?

5. CocraBbTe TaOIUIY HCTUHHOCTH Clieaytoliei hopMyJibl anreOpbl
BbIcKa3biBaHuil: (A — B) A (B — C)) —» (A — C).

6. JlokaxxuTe paBHOCHJIBHOCTD:
AANAVOABVO < (AAB)V(AAQO).

Bapuant 3
1. Haiinute AUB, AnB,A\B,B\A, eciu A =12, 5], B=(-x, 3).
2. Vmpocture Bepaxkenue: (A NB)N (K U E)

3. Joxaxwute paBeHctBo: A N(B\C)=(A N B)\ (AN C).

4. W3 64 cTyIeHTOB Ha BOINPOC, 3aHUMAIOTCS JIK OHU B CBOOOJIHOE
BpeMs CIIOPTOM, YTBEPAUTEIbHO OTBeTUIN 40 yenoBeK; Ha BOIPOC, JTHOOST
JIY OHU CIyIIaTh MY3bIKY, 30 4eJTIOBEK OTBETHIIM YTBEPAUTEIBLHO, IPUUEM
21 cTyJIeHT 3aHMMAIOTCS CIIOPTOM U JIFOOST ciayImaTh My3bIKy. CKOJIBKO
YEJIOBEK HE YBJICKAIOTCSI HA CLIOPTOM, HU MY3bIKOW?

5. CocraBbTe TaOIUIy UCTUHHOCTH CleyIomeil (hopMyJibl anreopbl
BBICKA3bIBAaHUM: (—| Av ] B) A C — (A & B).

6. JloxaxxuTe paBHOCWIBHOCTh: A A A < A.

Bapuanr 4

1. Haitgute AUB, AnB,A\B,B\A,eciu A =10, 7), B=(-x, 2).

2. YnpocTuTe BbIpaXKCHUE:
(ANBNCND)U(ANC)U(BNC)U(CND).

3. Jokaxwute paBenctBo: (A U B)\C=(A\C)u (B\C).
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4. Cpenu 35 TypuCTOB OJJHUM QHTJIMKACKHUM S3BIKOM BIIaActoT 11
YeJI0BEK, aHTJIMHUCKUM U (PpaHITy3CKUM — 5 4eJIoBeK, 9 UeoBeK He
BJIAJCIOT HU aHTJUMHUCKUM, HU (ppaHiy3cKUM. CKOJIBKO YEIOBEK BIIAJICIOT
TOJIBKO (PPAHILY3CKUM SI3BIKOM?

5. CocrtaBbTe TaOIUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIbl aJIreOphbl
BBICKa3bIBaHUM: (A A (—| C— | B)) & A.

6. Jlokaxure paBHOCUIBLHOCTH: A v (B A A) & A.

Bapuanr 5

1. Haitnmute AUB, AnNB,A\B,B\A,ectu A=(-3,7),B=10, 10).

2. ¥Ynpoctute Beipaxenne: A UB U C.

3. Jokaxwute paBenctBo: (A\C) N (B\C)=(AnB)\C.

4. AHKETUPOBaHUE, IPOBEICHHOE Cpelin 57 CTYIEHTOB, IOKA3AJIO, YTO
B IIAXMAThl YMEIOT UTPaTh 35 4eI0BEK, B Ak — 40 4enoBek, MpUIeM B
00e urpsl ymMeroT urpathb 21 dyenoBek. CKOJIBKO YEIOBEK HE YMEIOT UTPaTh
HU B IIAXMaThl, HU B [IAIIKHU?

5. CocraBbTe TaOIUIy UCTUHHOCTH Clieiytomieil (hopMyJibl anreOpbl
BbICKa3bIBaHUM: (A — | B) A (—| A v B).

6. Jloxaxute paBHOCWIBHOCTh: AV (BAC)< (AVvB)A (B Vv O).

Bapuanr 6

1. Haiinute AUB, AnB,A\B,B\A,eciu A =(3, 5],
B = (-0, 10). B
2. YnpocTtute BBIpAXKEHHUE: (A v, B) M (A v, B).

3. Jokaxwute paBenctBo: (A\B)\C=A\(B u C).

4. W3 25 CTyAeHTOB IPYNIIbl «OTJIMYHO» IO aHTIIUUCKOMY SI3BIKY 10
dK3aMeHy MoJiydywin 10 4eloBek, «OTIMYHO» MO MATEMATUKE MOJTYYHIN
14 yenoBeK. 7 CTYICHTOB MOIYUYHIH «OTIUYHO» IO OOOUM MpeaMETaM.
CKOJIBKO CTYJICHTOB IPYIIIbI HE UMEIOT OTJIMYHOM OLIEHKHU HU T10
MATEMATHUKE, HU 10 AaHTJIMUCKOMY SI3BIKY 7

5. CocrtaBbTe TaOIUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIIbl aireopsbl
BbICKA3bIBAHUM:

A—->B—-0)—=(A—>B)—(A—=0).

6. JloxkaxxuTe paBHOCHJIBHOCTD:

(AAB)V(AvB)Aa(lAv |B))< A VB.
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Bapuanr 7

1. Haitmute AUB, AnNB,A\B,B\A,ecitu A =[-2,4), B=(1, 6).

2. VYnopoctute Beipaxkenue: (A U B) N (A U B) N (A U B).

3. Jokaxwute paBeHctBo: A\ (B\C)=(A\B) U (AN C).

4. B onuMnuaze no mMareMaThke OpuHsUIo ydyactue 10 yueHHKoB
KJ1acca, B OJIMMITHAAJIE 110 OMOJIOTUH — 7 YEJIOBEK, B OJIMMITUAJIE N0 (U3UKE
— 9 yenosek. M3BecTHO, YTO B OJIMMIHAAaX [0 MaTeMaTUKe U OMOIOTUH
y4acTBOBaJIO 4 yYEHUKA, B OJUMIIMAJaX MO0 MaTEMAaTUKE U QU3UKE — 5
YEJI0BEK, BO BCEX TPEX OJIMMITHAAaX — 2 yueHuKa. CKOJIbKO KOJILHUKOB
y4acTBOBAJIO B OJIMMIIMAAaX MO (U3UKE U OUOJIOTHUHU, €CITU BCETO
YYaCTHUKOB ouMnuaj osuio 17 yenoBek?

5. CocrtaBbTe TaOIMUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIIbl aireOphbl
BhIcKa3biBaHU: (P <> Q) — (P A Q).

6. Jlokaxxute paBHOCHUJIBHOCTh: A v B & 1A A 1B.

Bapuanr 8

1. Haitnute AUB,AnB,A\B,B\A,eciu A =1, 3], B=[2, 10).

2. ¥Ymnpoctute Beipaxkenne: A UBUA.

3. Jokaxwute paBenctBo: (A\B) N (C\D)=(AnC)\ (B u D).

4. B rpynne 30 cryneHtoB. 3BeCTHO, 4TO 18 4eNOBEK UMEIOT
CIIOPTUBHBIN pa3ps MO JibKaM, a 16 — no nnaBanuto. 10 cTyIeHTOB HE
MMEIOT pa3psiia HY M0 MJIaBAHUIO, HU 1O JibKaM. CKOJIBKO CTYJIEHTOB
MMEIOT CIIOPTUBHBIN pa3psii ¥ MO MIABAHUIO, U IO JIbLKaM?

5. CocraBbTe TaOIUIy UCTUHHOCTH Clieytoieil (hopMyJibl anreOpbl
BbICKa3bIBaHUM: (P A (Q — P)) v 1Pp.

6. JlokaxxuTe paBHOCWIBHOCTh: A V (—| AArB)< AvB.

Bapuanr 9

1. Haiinute AUB, AnB,A\B,B\A,ecm A =(3,7), B=(-x,5).

2. Vmpocrure Bepaxkerne: AU(A NB).

3. Hoxaxwure paBenctBo: (A\B) U B =AU B.

4. MHoxecTBO M COCTOUT M3 M JIMII, BIAACIONINX XOTS ObI OJHUM
MHOCTPAHHBIM S3bIKOM — aHTJIMHCKUM, (DPAHITY3CKUM, HEMEIIKHM.
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N3BECTHO, YTO aHTJIMMCKUM SI3BIKOM BiajetoT 70 null, ppaHIy3cKum — 65,
HeMelKuM — 50, aHTTUHCKUM U dpaHIy3ckuM — 40, aHTTTHUCKUM U
HeMelkum — 30, hpaniry3ckuM 1 HeMelkuM — 20, a BceMu TpeMs
s3bIKamu — 5. Haiitu m.

5. CocrtaBbTe TaOIMUILy HCTUHHOCTH CJIEAYIOIIEH (POpMYyJIbl aIreOphl
BbIcKa3biBaHuil: (P A (Q v ] P)) A (—| Q—-P)vQ.

6. JloxaxxuTe paBHOCHIBHOCT: TA v (AAB)& 1A vB.

Bapuant 10
1. Haitnute AUB, AnNB,A\B,B\A,ecntu A=][0,5), B=[2, +0).

2. ¥Ynpoctute BeipaxeHnune: A U BUB.

3. Jloxaxwute paBeHctBo: A = (A \B) U (A n B).

4. B oanoii cembe ObLIIO MHOTO JIETEH. 7 J0OMIN KammycTy, 6 —
MOPKOBb, 5 — TOpOX, 4 — KalyCTy U MOPKOBb, 3 — KallyCTy U rOpox, 2 —
MOPKOBB U TOpOX, | — Bce. CKONBKO JIeTeil B ceMbe?

5. CocraBbTe TaOIUIy UCTUHHOCTH Clieiytonieil (hopMyJibl anreOpbl

BbIcKa3biBaHuii: P > QAP — (PVR).
6. JloxaxxuTe paBHOCHJIBHOCTD: 1AV (A AB)< (A — B).

Bapuant 11

1. Haiinute AUB,AnB,A\B,B\A, eciu A =(-7, -3),
B =1[-5,0).

2. VYnopoctute Beipaxkenue: (A U B) N (A UB).

3. Hoxaxwure paBenctBo: A\ (A\B)=A N B.

4. B oruere 00 U3YUYCHUU UHOCTPAHHBIX A3BIKOB CTYJICHTAMHU
rOBOPUJIIOCH, UTO 13 100 4enoBeK S5 M3yvaroT aHTJIMUCKUN, HEMELIKAN 1
dbpaniry3ckuit, 10 — aHTTUHCKUNA ¥ HEMETIKUM, 8 — (hpaHITy3CKU U
anrnuiickuit, 20 — Hemeukui u Ppaniysckuii, 30 — anrnuiickui, 23 —
Hemerkui, 50 — dppaniry3ckuid. ToMy, KTO COCTaBUI OTYET, OBLIO YKa3aHO
Ha omuOKku. BepHo 111 3T0?

5. CocraBbTe TaOIUIy UCTUHHOCTH clieytonieit (hopMyIibl anreOpbl
BbIcKa3biBaHuil: (P A (Q v ] P)) A ((_| Q—-P)vQ).

6. JlokaxxuTe paBHOCWIBHOCTh: A A (—| A v B)< (AAB).
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IIpuMep BBINOJTHEHUS

Bapuanr 0

I. Haitmute AU B, ANB,A\B,B\A,ecitu A =[2,7),
B = (3, +o0).
Pemenue.
N300pazum uncioBsie MHOXECTBA HA ocu Ox (puc. 11).

——Jﬁlﬁzgﬁ)‘)LISZSZSAS.)hlL-'>
2 7 X

Puc. 11

Hcxonsa u3 onpenesieHuit onepannil Hag MHOXECTBaMHU U puc. 11,
MOy YUM:
AUB = [2; +0),
AnB=(3;7),
A\B =1[2; 3],
B\A =[7; +x).

2. Vpocrure Beipaxkenue: A N( B N ( Au B)).
Pemenue.
[IpyMeHss K HCXOJHOMY BBIPAXKEHHIO aCCOLMATHBHBIN 3aKOH,
TIOJTY YHM:

(AN ( Au B))nB. (1)
I[Ipumenum k Beipaxernio A N ( AU B) IHCTpHOYTHBHBIIT 3aKOH,
BMmecTo (1) momyuum:
(AN A)U(An B)NB. 2)
CorsacHo CBOMCTBY 5’ oneparuii HaJy MHOKECTBaMH A M A=,
Torja (2) nepenuuercs B BUJIE:
(@ U (AN B))NB. 3)
CornacHo cBOMCTBY 4 00beIMHEHUE MTyCTOTO MHOKECTBA C JTIIOOBIM

MHOKE€CTBOM €CTh caMO MHOXkecTBO: U U (A N B)=A n B, Torna
BMECTO (3) moay4uM:

(AN B)NB. (4)
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[IpuMeHuM K BbIpaxkeHuto (4) acCOMAaTUBHBINA 3aKOH U TIEPEIUILIEM
€ro B BUJE:

AN (B N B). (5)
B N B =& 110 cBOICTBY 5’, TOra BMeCTO (5) MOTyqHM:

ANnd. (6)
ITo croiictBy 4’ A N D = .

Hrak, B
AN(BNn(AuB)=¢.

3. HoxaxwuTte paBeHcTBO: (A UB)\C=(A\C) U (B\C).
Pemenue.
1 coco®

CorJiacHo onpejesieHHI0 MHOXKecTBa A u B paBHbI (A = B), ecain

A cBuB c A. CnenoBareiabHo, HEOOXOIUMO J0Ka3aTh, YTO:
1. AAUB)\Cc (A\C)u (B\C),
2. ( ANC)uB\C)c(AuB)\C.

JI71s1 JoKa3aTenbCTBA BBINICYKA3aHHBIX BKIIOUCHHHN Oy1emM
WCITOJIb30BaTh OIMPEICIICHUS ONepalliii HaJ, MHOYKECTBAMH.

1. Ilyctbxe (AUB)\C<xe(AuB)ux¢ C<>xe Aumm
xeBuxgCoxeAuxgCumxeBuxgCoxe (A\C)um
xeB\C)exe (AV\CO)UuB\O) =
S AUB)\Ccc(AVC)u B\O).

2. Ilyctbx e (AN\C)UB\C)exe(A\CO)mmx e (B\C) <
oxeAnxgeCummxeBuxeCoxeAmmxeBuxg Co
oxe(AuB)uxgCeoxe(AUuB)\Cx
< (A\CO)uBV\C)c(AuB)\C.

CienoBaresbHO, PABEHCTBO JOKA3aHO.

2 cnioco0
JIJist mokaszaTenbCTBa MCXOIHOTO PaBEHCTBA M300pa3suM MHOXKECTBA
ClieBa W CIpaBa OT 3HAaKa PABEHCTBA C MOMOIIBIO Auarpamm Oiiiepa-
Benna (puc. 12, 13):



Puc. 13. (A\C) U (B\ C)

Puc. 12. (AUB)\C

Tak kak nguarpammsl Jitnepa-BeHHa MHOKECTB CJieBa U CIIpaBa OT
3HAKa PaBEHCTBA COBNAAAIOT, TO UCXOJHOE PABEHCTBO JOKA3aHO.

4. Kaxnas n3 30 HeBecT kpacuBa, BOCIIMTaHA WM YMHA.
Bocrnurannubix HEBeCT - 21, KpacuBBIX - 18, yMHBIX — 15, KpacuBbIX U
BOCIIUTaHHBIX — 11, yMHBIX ¥ BOCIIUTaHHBIX — 9, YMHBIX U KPACUBBIX — 7.
CKoJIBKO HEBECT 00J1a/1aeT BCEMU TPEMS U3 YKa3aHHBIX KauecTB?

Pemenue.

ITycts U — MHOKECTBO HEBeCT, A = {X | X — KpacuBasi HeBecCTa},
B = {x | X — BocnuTaHHas HeBecTa}, C = {x | X — yMHas HEBECTa}.

[Tyctb D — HEKOTOpOE KOHEUHOE MHOkeCTBO. O003HaunM m(D) —
YHUCJIO 3JIEMEHTOB B ’TOM MHOKECTBE.

MmuoxectBa A, B u C — xoneunsl. 1o ycioButo:

m(A) = 18,

m(B) =21,

m(C) =15,

m(AnB) =11,

m(BNC) =9,

m(ANC) =7,

m(AUBUC) = 30.

TpeOyerca naittu x = m(ANBNC).

N300pa3um yka3aHHBIE BBIIIE MHOKECTBA C TOMOILBIO AUArPaMM
Oiinepa-Benna (puc. 14).



22

Puc. 14

Jns  pemieHuss  3agadu Oyjaem

UCIIOJIb30BaTh CIIEIYIOMIUN BBIBOJ TEOPUU
MHO)keCTB. Ilycte A, B u C — HekoTopbie
KOHEYHbIC MHOXKECTBAa. lorma i HUX
CIIPaBEJINBO PABEHCTBO:

m(AUBUC) =m(A) + m(B) + m(C) -
- m(ANB) — m(BNC) — m(ANC) +
+ m(ANBNC) (7)

JIJist IBYX TPOU3BOJIbHBIX KOHEYHBIX
MHOXeCTB A U B cripaBeyinBO paBeHCTBO:

m(AUB) =m(A) + m(B) — m(AnB) (8)

Beipazum u3 popmyiiel (7) x = m(ANBNC):
x =m(AUBUC) - m(A) - m(B) - m(C) + m(AnB) + m(BNC) + m(ANC).
[Toncrapisis yncIOBbIC 3HAUEHUS B MOCIIETHEE BRIPAKEHUE, MOy IHM:
x=30-18-21-15+11+9+7=3.
Nrak, 3 HEBECThI OJITHOBPEMEHHO YMHbI, BOCIUTAHbBI U KPACHUBBI.

5. CocrtaBbTe TaOJINIy HCTUHHOCTH ClIeAYIOUEN (POopMyJibl
anreOpsl BoickaszbiBaHuii: (P — Q) v (P — (Q A P)).

Penienue.

Hcxonnas gpopmyiia COIEpKUT IBE eMeHTapHbie hopmysl P u Q,
II03TOMY B TaOJIUIIE MCTHHHOCTH 111 Hee Oyaer 22 = 4 CTpoKH.

P Q | P>Q | QAP P> QAP)|[P—=Q V(P —-(QAP))
0 0 1 0 1 1
0 1 1 0 1 1
1 0 0 0 0 0
1 1 1 1 1 1
6. JloKaxuTe paBHOCUIIBHOCTA: TA A (AvB)< 1A AB.
Pemenue.

JBe opmynsl anreOpbl BhICKa3bIBAHUI PAaBHOCHIIBHBI (JIOTHYECKU
SKBUBAJICHTHBI), €CJIU UX TaOJUIIBI HICTUHHOCTH coBmaAaroT. [loaTomy mist




JI0Ka3aTeNbCTBA PABHOCHIBHOCTU
dbopmyn cneBa F;= JAA(AVB) u crpaBa Fp = |AAB or 3Haka

JIOTUYECKON PKBUBAJICHTHOCTH.

COCTaBUM TaOJIUIIBI

23
VCTUHHOCTH

®opmynsl Fi u Fo conmepxkar aBa mpoCThIX BBICKa3biBaHUs A U B,
II03TOMY MX TaOJIUIILI HCTUHHOCTH OYIyT COAEPKATh 22 = 4 CTPOKH.

A B 1A AvB |Fi=]AA(AVvB)|E,=|AAB
0 0 1 0 0 0
0 1 1 1 1 1
1 0 0 1 0 0
1 1 0 1 0 0

[Tockonbky Tabmautbl nicTuHHOCTH F1 1 F2 coBmamaroT (BbIeIeHHBIC
CTOJIOIIBI), TO PABHOCHJIBHOCTH JJOKa3aHa.
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KOHTpOJIbHBIE BONIPOCHI

1. ITonaTHE MHOXKECTBA.

2. UucnoBble MHOKECTBA.

3. Koneunsle u OeckoHeuHble MHOKecTBa. CrocoOBI 3agaHus
MHO>KECTB.

4. Ilouarne mogMHokecTBa. CBONMCTBA BKIIOYECHU.

5. PaBeHCTBO MHO>KECTB.

6. [loHsiTe yHHMBEpCAJIbHOIO MHOXKECTBA, ITIyCTOIO MHOXXECTBA,
JIOTIOJIHEHUST MHOYKECTBA.

7. I'papuyeckoe u300pakeHHE MHOXKECTB: IIOHSITHE JUarpamMMbl
Dinepa-BeHHa.

8. Omepanuu  HaJg MHOXECTBaMH: OOBEIWHEHHUE, IMepeceucHue,
Pa3HOCTb.

9. CBoiicTBa onepanuii HaJi MHOKECTBAMMU.

10.  ITonsitue BbicKa3biBaHUs. [IpoCThIE U CIOKHBIE BHICKA3bIBAHUS.

11.  IlousThe TaOIUIEI HCTUHHOCTH, 3HAUYCHUN NCTUHHOCTH.

12. Onepauuu Haja BHICKa3bIBAHUSAMU: OTPUIIAHUE.

13.  Omnepauuu HaJa BHICKAa3bIBAHUSAMU: KOHBIOHKIUS, TA3BIOHKIINS.

14.  Omnepauuu HajJ BHICKA3bIBAHUSMU: UMILIUKAIIHSL.

15.  Omnepauuu HajJ BbICKa3bIBAHUSIMU: SKBUBAJICHTHOCTb.

16.  Ilopsimox BBIMOJTHEHUS JTOTUYECKUX OINEpAIUid.

17.  IloHATue TOTMYECKU SKBUBAJICHTHBIX (DOPMYIL.

18.  CBoiicTBa JIOTHYECKUX OIEPAIUH.

19.  Tlonsitue TaBTOJIOTMU (TOXKIAECTBEHHO HUCTUHHOW (HOPMYIIBI),
MIPOTUBOPEYUS.

20.  CoOTBETCTBHUE MOHITUIN TEOPUU MHOKECTB U MATEMATUYECKOU

JIOTHUKMU.
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