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§1. Muo:kectBo. [TonmMHOKecTBO. PABEHCTBO MHOKECTB.
YucyoBLle MHOKECTBA H MHOJKECTBA TOYEK

[lonsiTre MHOIMCECMEa — OAHO U3 TMEPBUUHBIX U, CIEIOBATEILHO, HEOIPe-
JeJsieMbIX ITOHATUM MAaTeMaTUKH; MOHATHE «MHOXKECTBO» CTOJIb OOlIee, 4To
TPYZHO JIaTh €My KakKoe-HUOYIb ompezesieHie, KOTOpOe HE CBOAMUIIOCH ObI K
3aMEeHE CJIOBa «MHOXKECTBO» PABHO3HAUHBIMH BBIPAKEHUSMHU: COBOKYII-
HOCTb, COOpaHHE IEMEHTOB U T. A. B kadecTBe ImpuMepa MOXHO paccMoOT-
peTh MHOKECTBO YUEHHKOB Balllero Kjlacca, MHOXKECTBO KOpHEH ypaBHEHUS,
MHOXECTBO TPSAMBIX Ha IUIOCKOCTH, MHOKECTBO TOUEK AAHHOH MpPAMOH H
T. A. Dnemenmosl MHOJCecmea — 3TO TO, U3 4ero oHo coctouT. Hampumep,
yncaa 1 u —1 ecTh >7IeMEHTHl MHOKECTBA KOpHel ypaBHeHus x° —1=0, a
OKPY>KHOCTh C LIEHTPOM B Haudayie KOOPIUHAT U PagnycoM 4 eCTb dJIEeMEHT
MHOXECTBA BCEX OKPY>KHOCTEH U T. II.

OO0BIYHO MHOXeECTBa 0003Ha4arOT OoybimMu OykBamu: A4, B, X, N,...,a

HX 3JIEMEHTHI — COOTBETCTBYIOIIUMHU MaJeHbKUMHU OyKBaMH: a, b, x, n, ....
B wactHOCTH, IPUHSATHI CIEAYIOIINE 0003HAYCHHS:
N — MHOeCTBO HATYpaJIbHBIX YUCET,
Z — MHOXECTBO LEIBIX YHCET,
Q — MHOX€eCTBO palMOHAIBHBIX YHCEIT;

R — MHOKECTBO JICHCTBUTEIBHBIX YUCE (YHCTOBAS TIPSMAs).
Ecimm a ectp snmeMeHT MHOXeCTBa, TO MUIIYT a € A (YUTAETCH: SIEMEHT
a TpHHALIEKAT MHOXKeCTBY A ). 3amuch a € A (wmu a & A) o3Hayaer,

4TO a He sBjsgeTCs saeMenToM MuoxectBa A . Hanpumep, 3e N, 1/3¢ 7.

MHO0XeCTBO CUMTAETCs 3aJJaHHBLIM, €CJIH OTHOCHTEIbHO JI000r0 00h-
€KTa MOKHO YCTAHOBUTD, SIBJISIETCSI OH JIEMEHTOM JaHHOTO MHOKeCTBA
WIN HeT. PaccMoTpuM cmocoObI, KOTOPHIMUA MOKET OBITh 33JJaHO MHOXKECT-
BO. Eclln MHOXECTBO COCTOMT M3 KOHEYHOI'O YMCIIa IJIEMEHTOB, TO OHO MO-
’KeT OBITh 33JJaHO:

a) nepeuucienueM BCEX CBOUX DIIEMEHTOB, IMPU 3TOM MOPSIOK PacIoiio-
JKEHUS DJIEMEHTOB HE CyIecTBeHeH. Hampmmep, MHOXECTBO A KoOpHEH

YpaBHEHUSA x> —5x+6 =0 MoxHO 3a1aTh TaK: A= {2,3} nm A= {3,2}.

6) yKasanuem omiaudumeslbHvlx CGOZZCWlG, KOTOPBIC BBIACIAIOT 3JICMCHTHI
MHOXCCTBAa U3 3JICMCHTOB YK€ H3BCECTHOTO boiee HPOKOI'0 OCHOBHO2O

2
MHOXECTBA; Hampumep, 4= {x eR ‘x —5x+6= O} O3HaJaeT, uTO MHOXKe-

CTBO A COCTOWT M3 TE€X JJIEMEHTOB X MHOXKECTBA JCHCTBUTEIBHBIX YHCEIN,
2
JUTS KOTOPBIX CIIPaBeIIMBO PaBeHCTBO X~ —5x+6=0.
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O‘ICBI/I,I[HO, 4YTO NEPEUYUCTIUTDH OCCKOHEYHOE YUCJIO 3JIEMEHTOB HEBO3MOX-
HO, IO3TOMY Jid 3adaHUA OECKOHEYHBIX MHOXECTB HCIIOJIB3YETCA TOJIBKO

BTOpOIi crioco®. Hanpumep, B={xe [R|x210} €CTh MHOXECTBO PEIICHHUI

HepaBeHcTBa x>10.

MoXeT CIy4HThCs, YTO HU OJUH 3JEMEHT He 00JalaeT OTIMYUTEIIbHBIM
CBOHCTBOM, OINPENEIIAIOINM MHOXKECTBO A. Hampumep, He cylecTByeT HH
OJIHOTO HATYPaJIbHOTO YHUCIia MeHbIle, yeM 1/2. MHOXeCTBO, HE COofepKa-
1ee HU OJHOTO 3JEMEHTa, Ha3bIBACTCS MYCHIbIM MHOXECTBOM M 00O3HAYa-
ercs . Hanpumep, MHOKECTBO A HaTypalbHBIX YHCEJ, MEHBIINX, YeM
1/2, ectb myctoe MuOXeCTBO; Uiyt A= . A=,

Ecnu Bce 3neMeHTHl MHOXKECTBA A SIBJISIOTCS U DJIEMEHTAaMH MHOXKECTBa
B, T0 MHOXeCTBO A Ha3bIBACTCS NOOMHOINCECME0M MHOXKECTBA B 1 roBO-
PSAIT, 9TO MHOXKECTBO A COICPIKHUTCS B MHOKECTBE B . 3aIllMCHIBAIOT 3TO TaK:

Ac B wnu B> A. Hanpumep, MHOXKXECTBO BCEX HATypaibHbIX umcen N

€CTh TOAMHOKECTBO Bcex 1enbix uncen Z : Nc Z.

W3 ompenenenus criemyeT, 9TO caMO MHOXKECTBO TaKXKe SBISETCS CBOUM
THOAMHOXKECTBOM, T. €. Bcerna AC A .

[lomararot Takke, 4TO MyCTOE MHOMXECTBO & SIBISETCS MOJMHOXKECTBOM
mo6oro MHOXecTBa A: < A s moboro Muoxkectsa 4. B camom nene,
TaK KaK ITyCTO€ MHOYXECTBO HE COJICP)KUT HU OJTHOTO AJIEMEHTAa, TO B HEM HET
1 3JIEMEHTOB, KOTOPbIE OBl HE MPUHAAJIEKATN MHOKECTBY A .

Ecim Ac B u Bc A, To MHOXeCcTBa A U B Ha3BIBAIOT pasHbimu U 000-
3HauaoT: A= B. Hampumep, MHOXecTBO A BcCeX KOpPHEH ypaBHEHUS
x> —2x+1=0 ¥ MHOXeCTBO B BceX HATypalbHBIX YHCEN, MEHBIIUX, YeM
3/2, paBHBI: 1 MHOXECTBO A, © MHOXECT-

BO B couepxaT OIMH 3JIEMEHT — Hary- y
panbHOe yucio 1.
Hpumep 1. M300pa3ute Ha KOOpAHHAT-

HOM INIOCKOCTH MHO>KECTBO 4; @
-1 ’é
-1

—

A={(x;y)||x+y|<1}.
[x+y<le-l<x+y<le
y<l-x, @@
y>—-l-x ™
['panuibl W300pakeHbl MyHKTHPHOW JIHHHEH, TaK Kak OHU HE BXOIST B
MHOECTBO A .
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§2. Onepauuu Hal MHOKeCTBAMM: 00beIUHEHHE,
nepecevenue, 10M0JHeHHE

Ilyctb 4 u B — mpou3BosibHbIE MHOXecTBa. JObeduHeHuem MHOXKECTB
A n B Ha3zbpiBaeTcsa MHOkeCTBO C, COCTOsIIEE M3 TEX M TOJIBKO TeX dJie-

MEHTOB, KOTOpPbIE TIPHHAMJIS)KAT XOTS OBl OJHOMY W3 MHOXECTB A win B
(o6o3nayenue: C =AU B).

Ilepeceuenuem MHOXECTB A U B HaszpiBaeTca MHOKecTBO C, cocrosiee
13 TeX W TOJIBKO TEX DJIEMEHTOB, KOTOPHIE TIPUHAIC)KAT 1 MHOXKECTBY A,
MHOXeCTBY B (06o3Hauenue: C = A\ B).

Mpumep 2. 4={1,3,5,7,9}, B={1,2,3,4,5}.
AUB={1,2,3,4,5,7,9}, ANB={1,3,5}.
Mpumep 3. 4=[-11], B=(0,4).

AUB=[-14), A4NB=(01].

AHaJOrHYHO OIpeneisieTcss 00bEAMHCHUE U MepeceucHue JII000ro yucia
muoxecTB. Hanpumep, oobenunenne AUBUCUD ects MHOXKeECTBO, co-
CTOSIIIIEC M3 BCEX DJIIEMECHTOB, NMPHHAMICKAIUX XOTSA OBl OJHOMY W3 MHO-
xectB A, B, C wiu D, a nepeceuenne A[)B(1C ecTb MHOXKECTBO, CO-
CTOsIIIIEE M3 BCEX AJIIEMEHTOB, IPUHAIISKAIINX BCeM TPEM MHOXKeCTBaM A,
BucC.

OmnpeneneHus ¥ CBOWCTBA OMepanuii HaJl MHOXKECTBaMH OyJieM IS Ha-
TJBSITHOCTH WILTIOCTPUPOBATh PUCYHKAMH; YCIOBUMCS H300pakaTh MHOMXE-
ctBa 4, B, C, ... B Buze kpyros. Toraa:

A B

A b

D C
AUBUCUD ANBNC
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(3akpamiensl coorBercTBeHHO MHOKectBa AUB, A(NB, AUBUCUD un
AN BN C). Takue pUCYHKH HA3BIBAIOT Ouazpammamu Junepa.

Eciun mHoxxectBa A ¥ B He UMEIOT HUA OJHOrO OOIIEro 3JeMEHTa, TO I'o-
BOPAT, YTO UX TIEPECEUYEHUE ECTh ITyCTOE MHOKECTBO: A(1B=.

CpoiicTBa onepanuii 00beJUHEHUs U NepeceYeHns

AUB=BUA, ANB=BNA,
(4UBUC=4UBUC), (ANBYNC=4NBNC),
AUJA=4, ANA=A4,

AUBNC) = ANBUO) =
=(A4UB)N(4UC0), =(ANBUMNCO).

Ecnu mHOXkectBa A U B TakoBbl, uto Bc A, 10 AUB=A4, A(\B=B.

JlokaxkeM, HaIpUMep, PaBEHCTBO
AUBNC)=(4UB)N(4UC). @
[IpoBeséM 10Ka3aTeNbCTBO, MOJbL3YACh
onpe/eNieHUeM PaBEHCTBA MHOKECTB. 3a-
METHM, YTO €CJIH MBI JOKA3bIBAEM, UTO
MHOKECTBa, cKakeM, X M Y, paBHBI, TO AUR ANEB

JI0Ka3aTeJIbCTBO NPOBOAUTCA B ABA miara. CHavasa moKas3biBaeM, YTo JIH000i
3JIEMEHT MHOXecTBa X TNPHUHAICKUT MHOXKeCTBY Y, T.e. X ¥ (war 1),
a 3aTeM, 4TO JI00O0M BJIEMEHT M3 MHOXECTBA Y NPHHAIEKHT MHOKECTBY
X,r.e. YcX (mar2). Torma X=Y,1.x. XCY u XDOY.
HoxkaszareancrBo. ITycts x € AU(BNC). Torna u3 onpenenenus oobe-
JMHEHUS MHOXKECTB CIEAYET, 4To Ja1b0 x € A, mubo x € B(1C (1mbo npu-
HaJUIeKHUT 000MM MHOKecTBaM). Eciu xe A, 10 xe AUB u xe AUC,
CIIEZI0BATENBHO, o OnpeIeIeH IO nepecevYeHus MHOYKECTB,
xe(AUB)N(AUC). Eciu xe B(1C, 10 x€ B u x € C. CienoBareisHo,
xeAUB, xe AUC, nosromy xe(AUB)N(AUC). Takum ob6pazom jo-
kasano, utro AU(BNC)c(AUB)N(AUC) (war 1). AHanoru4no moxa-
spiBaercst, uto AU(BNC)>(AUB)N(AUC) (war 2). CrnemoBaTenbHo,
[0 ONpEJEIEeHHI0 paBeHcTBa MHOXKecTB, AU (B N C) = (A U B) N (A U C).

MOHO 3aMETHTh, YTO OOBEAMHEHHE U MIEPECEYEHHE MHOXKECTB 00/1a1ar0T
HEKOTOPHIMH CBOMCTBAMH, aHAJOTHYHBIMU CBOMCTBAM CYMMBI M [IPOHM3BEIE-
nus uucen. Hampumep, AUB=BUA u a+b=b+a, ANB=BNA4A u
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ab=ba, (AUB)NC=(ANC)U(BNC) u (a+b)c=ac+bc u 1. 1. On-
HaKo, JJAJIEKO HE BCE ONEpaIlMy HaJl MHOXKECTBAMHU aHAJOTMYHBI apudmeru-
uyeckuM oneparsam. Hanpumep, A(1A=A4 u AU A=A misa moboro MHO-
JKecTBa A, B TO BpPeMs Kak COOTBETCTBYIOIIME PAaBEHCTBA BEPHBI HE IS
BCEX YHCEIL.

[lycte 4 1 B — npoU3BOJILHBIE MHOKECTBA.

Paznocmeio mexny mHoxectBamu A U B HazpiBaeTcsi MHOXecTBO C,
COCTOSIIIEE U3 TEX U TOJBKO TEX AJIEMEHTOB MHOXKECTBa A, KOTOPHIE HE CO-
nepxarcs B MHOKecTBe B (cm. puc. 1). O6o3nauenue: C = 4\ B.

Wuorna ObIBaeT, 4TO BCEe paccMaTpUBAaEMbIC B JJAHHBIH MOMEHT MHOMKECT-
Ba SIBJISIFOTCS TTOJIMHOKECTBAMH HEKOTOPOTO MHOXECTBa F , Ha3pIBAEMOTO
VHUBEpCAlbHbIM MHOXKECTBOM. Hampumep, ecim MBI IMEEeM JIEN0 C MHOXKe-
CTBaMH, SJICMEHTAMH KOTOPBIX SIBIISIOTCS JACHCTBUTEIILHBIC YUCIIA, TO B Ka-

YECTBE YHHUBEPCAJIBHOT'O MHOXKECTBa E MoxHO B3aTh MHOXeCTBO R Bcex
JIEHCTBUTEIBHBIX YHCEI.

Puc. 1 Puc. 2
Pa3HocTh Mexy MHOKECTBOM £ W coiepKalluMcsi B HEM MOJMHOMXKECT-

BOM A OOBIYHO HA3LIBAIOT donoinenuem A B E u 0003Ha4aioT A, eciu u3
KOHTEKCTa $CHO, B KaKOM MHOJKECTBE HIIETCS JOMOJHEHHe K A
(cm. puc. 2). Takum o6paszom,

A\B={xeA|x§£B}, Zz{er|xe£A}.

U3 onpepenenwus ciemyer, 4To UIst I0O0T0 MHOXKecTBa A C E

ANA4=2,
AUA=E,
(A)=4A.

JIns 100BIX TBYX TTOIMHOXKECTB A M B OCHOBHOTO MHOXeECTBa £ cmpa-
BEJUTMBHI PaBEHCTBA

1. AUB=A4NB,
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2. ANB=A4AUB,
KOTOpBIE Ha3BIBAIOTCS 3akoHamu O0e Mopeana. Bropoit 3akoH ne Moprana
MIPOMJUTIOCTPUPOBAH HIDKE.

Bawmpuxoeano A\ B, ne saumpu- 3awmpuxosano muodcecmeo B, co-
xo6ano mHoxcecmeéo A[)B. puszonmanvras wmpuxoska — A.

JlokaxkeM BTOpOif 3ak0H e Moprana (oopamume gHuMaHue, 4mo cam pu-
CYHOK He S81Aemcs 00KA3amenbCmeoM, OH AUldb ynpowjaem nposeoeHue

doxazamenvbcmea, ULNOCmpupys mo, o 4ém cogopumcs). Illycts x cANB ,
T.e. xeE,no x¢ A B . Cnegosarensno, mibo x ¢ A, mubo x ¢ B (mubo
X He npuHaUIekKUT HU A, HU B). Ho ecitm x ¢ A, TO er, aecn x¢ B,
T0 x€eB. CrnenoBarenbHO, B JIOOOM CIly4ae X € A UE , T. €.
m cA U B. Haobopor, mycts x € A U B. Torma mubo xe A , 00
xeB (b0 x TPHHAIIEKUT U 2, u E). Ecnu er, TO X¢& A, ecnu xe
xeB , T0 x ¢ B. Takum oOpa3om, B IOOOM clydae X He MPUHAIIEKUT XO-
Ts1 ObI OHOMY U3 MHOKeCTB A wiu B. CrnenosarensHo, x& A(1B, T. €.

xe AN B . Tostomy A B> AUB. Bropoii 3akoH e Moprana joKa3aH.
§3. KoHeunble MHOKeCTBA

MHOXECTBO Ha3bIBACTCS KOHEUHbIM, €CII OHO COJIEPKHUT KOHEUHOE YHCIIO
3JIEMCHTOB.
[Iycts A — HexoTOpoe KOoHeUHOe MHOXKecTBO. O003HaumM depe3 m(A)

KOJINYECTBO 3JIEMEHTOB B MHOXkeCTBe A . Hampumep, ecnu
Az{xe[R x’ —1=0},T0 m(A)=2.

Yuc0 3JIeMEHTOB MyCTOr0 MHOXKECTBA paBHO Hyr0: m(J)=0.

Ecnmu xoHedHOE MHOXECTBO A TIPEICTAaBUMO B BHUAEC OOBEAMHECHHS TIO-
[ApHO HENEpeCeKalouxcs MHOXKECTB 4,, 4,, ..., 4, To
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m(A)=m(4)+m(4,)+...+m(4).
Jlns r00BIX IBYX KOHEUHBIX MHOXKECTB 4 M B CHpaBe[JInBO PaBEHCTBO
m(AU B) =m(A)+m(B)—m(ANB), D
Ha3zpIBaeMoe (OPMYJIOH BKITFOUCHUH U UCKITIOUCHHU.
B camom gene, myctp MHOXecTBa A W B He mepecekaroTcs, T. €.
ANB=T, m(ANB)=0. Torga ux o0beIUHEHHE MOITYYAETCH B PE3YIIbTa-

Te 100aBIeHMS AIEMEHTOB OJHOTO MHOXKECTBA K dlieMeHTaM apyroro. Cire-
nosarenbHo, m(AU B)=m(A)+m(B).

Ecmu e A(\B#, TO 4nciio 0OIIUX 3JIEMEHTOB Y MHOXKecTBa 4 U B
pasHo m(A()B). O0beaunenne MHOKECTB A ¥ B Toiydaercs myTéM Jo-
OaBleHMS K DJeMEHTaM MHOXecTBa 4 BCeX JIEMEHTOB MHOXECTBa B,
KOTOpBIE HE BXOIAT B A . Yncno Takux sneMenToB paso m(B)—m(A( B).
IHoatomy m(AU B) =m(A4) +[m(B)—m(AN B)]=m(A)+m(B)—m(ANB).

IMpumep 4. B xnacce 30 yuenukos. M3BecTHO, 4TO 18 pedsT MMEIOT Criop-

TUBHBIM pa3psi] MO JbDKaM, a 16 — Mo miiaBaHuIo. 4 B
JlecsTb y4EeHMKOB HE UMEIOT pa3psiia HU 10 IUIaBa-
HUIO, HA TI0 JIbDKaM. CKOJIBKO peOsT MMEIOT CTIop-
TUBHBIN pa3psA[ U MO MJIaBaHMIO, U 10 JIbDKaM?
Pemenne. Ilyctb 4 — MHOXECTBO YYEHUKOB, 10

HUMEIOIIUX pa3ps]] MO JbKaM, & B — MHOXECTBO YYCHUKOB, HMEIOIINX Pa3-
psan no 1wiaBanuio. Torma B cwry ycnosus 3agaun m(A) =18, m(B)=16, a

m(AU B)=30-10=20. [Ipumenus paBeHctso (1), umeem:
m(ANB)=-m(AUB)+m(A)+m(B)=18+16-20=14.

Taxum 06pa3oM, CHOPTUBHBIN pa3psia U IO JIBDKAM, U 10 IUIABAHUIO UMEIOT
14 yuyeHHKOB.

* §4. DKBHBAJIEHTHOCTH MHOKECTB.
CuéTHble M HeCYETHBIE MHOKECTBA

JIro6n1e JABa KOHCYHBIX MHOXCCTBA MOXHO CpaBHUBATH MO KOJNYCCTBY
OJICMCHTOB B HHX. I[eﬁCTBPITeJ'H:HO, AJId 3TOro AOCTATOYHO ICPCUUCIUTDH

3JICMCHTEI KaXJ10TO u3 HUX. Hanpuwmep, A= {1,3,5,7,9} R
B={0,1,2,3,4,5,6,7,8,9} . OueBunno, uro m(A)<m(B), 1. k. m(4)=5,

m(B)=10. Ecnu ke MBI IMeeM JIeJI0 ¢ 0ECKOHCYHBIMH MHOXECTBAMH, Ha-
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MIpUMEpP, MHOXKECTBOM TPEYTOJHFHUKOB Ha IIOCKOCTH M MHOXXECTBOM HATYy-
PATBHBIX YHCEJI, TO TAKOHW CIIOCO0 CpaBHEHHSI MHOXKECTB HE TIOJXOJTHT.

Paccmotpum cnioco® cpaBHEHHsSI MHOXECTB, KOTOPBI NMPUMEHUM KakK K
KOHEYHBIM, TaK W K 0eCKOHEeUYHBIM MHOXeCTBaM. J{OmycTHM, K BaM MPHIILIH
TOCTH, ¥ BBl JIOJDKHBI HakKpbITh cToN. [lJisi 3TOro coBceM He 00s3aTenbHO
CHauajia MepecuynuTarTh rocTel, a MOTOM OTCUMUTATh HY)XHOE KOJIMYECTBO Ta-
peNok u mprudopoB. MOXKHO MPOCTO pacCcauTh TOCTEH U MEepPea KaXK IbIM T10-
CTaBHUTH TAPEINIKy U MOJOXUTH pubop. Takoe momapHoe coueTaHue dJIeMeH-
TOB Pa3HBIX MHOXECTB HA3bIBACTCS B3aMHO OJTHO3HAYHBIM COOTBETCTBUEM.

Mexny MHOKeCTBaMU A U B YCTAaHOBICHO 83AUMHO OOHOZHAYHOE COOM-
gemcmeue, eCiu:

a) KaKIOMYy D3JEMEHTY a € A COOTBETCTBYET EIWHCTBEHHBIH SJIEMEHT
beB;

0) KaX/IbIil 3JIEeMEHT b € B COOTBETCTBYET HEKOTOPOMY DJIEMEHTY a € A ;

B) pa3HBIM 3JIEMEHTAM MHOXECTBA A COOTBETCTBYIOT Pa3HbIC JIEMCHTHI
MHOXeCTBa B .

Hampumep, COOTBETCTBUSA MEXIAy MHOXECTBaMU A W B, m300paxEHHBIC
Ha puc. 3 1 puc. 4, He SIBISIOTCS B3aHMHO OJHO3HAYHBIMH, TaK KaK HE BbI-
MOJTHEHO yCJIOBUE a); HA PHUC. 5 HE BBHIMOJIHEHO yclioBue 0), a Ha puc. 6 — yc-

(DT

Puc. 3 Puc. 4
4 BA
Puc. 5 Puc. 6
B
4
Puc. 7
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noBue B). M Tonpko Ha puc. 7 n300pakeHO B3aMMHO OJHO3HAYHOE COOTBET-
CTBHE MHOKECTB.

MuoxectBa 4 U B Ha3bIBAIOTCS IKEUBANEHMHBIMU, U PABHOMOUIHBIMU,
€CTM MEXKIy HHMH MOXHO YCTaHOBHUTH B3aHMMHO OJHO3HAYHOE COOTBETCT-
Bre. [laHHOE ompeseneHne TOMUTCS ISl TIOOBIX MHOKECTB, a HE TOJIBKO JIJIS

KOHEYHBIX.
PaccMoTpuM HECKOJIBKO IPUMEPOB.

1. MHOXeCTBO HaTypaJbHBIX YHCET U MHOXKECTBO YETHBIX IOJIOKUTENb-
HBIX YHCEN YKBUBAJICHTHBI, T. K. ME&XXIY HUMH MOXXHO YCTAaHOBUTH B3aUMHO
OJIHO3HAUYHOE COOTBETCTBHE, HAIPUMED, TI0 CIEAYIOMIEMY ITPABUIY:

1 2 3 on
T T 7 0
2 4 6 - 2n

Tak kKak MHOXECTBO UETHBIX IOJIOKUTENBHBIX YHCEN SABJSAETCS MOIMHO-
YKECTBOM MHO’KECTBA HAaTypaJIbHBIX YHCEJ, TO JaHHBIA MPUMEP MOKAa3bIBAET,
410 OECKOHEYHOE MHOMKECTBO MOXKET OBITh PABHOMOIIHBIM CBOEMY IIOJI-
MHOJECTBY. B cilydyae KOHEUHBIX MHOXECTB TaKasl CHUTyallls HEBO3MOKHA!
MEXJy KOHEYHBIMH MHOXXECTBaMH A M B MOXXHO YCTaHOBHTH B3aUMHO
OJHO3HAYHOE COOTBETCTBHE TOTAA U TOJNBKO Toraa, korna m(A) =m(B).

2. MHoOXecTBO OEIBIX YHCCII /7 >KBHBAJIEHTHO MHOJXCCTBY HaTypaJIbHBIX

yucen N:
0 1 -1 2 -2 .- n —-n
r T T T 7 T 7
1 2 3 4 5 -« 2n 2n+1

MHOXeCTBO, SKBUBAJICHTHOE MHOYECTBY HaTypaibHbIX uncen N, Ha3bpiBa-
eTCSL CUEMHBIM MHOJICeceom. IHaue TOBOpsl, MHOKECTBO CUETHO, ECJIH BCE
3JIEMEHTBI 3TOTO MHOXECTBAa MOYKHO 3aHyMepoBaTh. Takum 00pa3om, MHO-
JKECTBO YETHBIX MOJIOKUTEIBHBIX YUCEN U MHOKECTBO LIETIBIX YHCEI CUETHBI.

3. MHOXECTBO MOJIOKUTEIHHBIX PAllMOHAIBHBIX YHceNl cY4€THO. B camom
Jene, NPeACTaBUM KakI0€ PAlUOHAIBHOE YHUCIO B BUAE HECOKPATUMOU
JIpoOM ¥ 3amuiieM ero B OSCKOHEYHYI0 TalNHIly, a 3aTeM MPOHyMepyeM
YUCIIa B TAONHIIEC CIEAYIOIMINM 00pa3oM:

12 4 5
13 5 7 9
2 2 2 2 2
1 2 4 5 7
33 3 3 3
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Tabnuiia yxoautr B OECKOHEYHOCTh BIpPaBO W BHU3. Yucna B Tabmnuile He
MIOBTOPSIFOTCS (TaK, €CIIM eCTh uucio 5/2, to Her uucne 10/4, 15/6 u T. n.).
O003HaYNM yuclia TaOIHIBI KPYKOYKAMHU M IMIPOHYMEPYEM UX CICIYIOIIUM

obpazoM:
O~ (O~
ONONO
ONO

[Toxg Homepom 1 cTout uucio 1, mog HoMepoM 2 — 4UCTIO 2, TIOJ HOMEPOM
3 —uwmcmo 1/2, mox HoMepom 4 — gucio 1/3 u T. 1.

111 1 11 1 N
4. MuoxectBa A=<—,—,—,...,—,...c 1 B=<0,—,—,...,—,...; CUETHHI H,
234 n 23 n
ClIeZIOBATEIbHO, SKBUBAJIICHTHBI. B caMoM Jienie, yCTAaHOBUM B3aWMHO OJTHO-
3HAYHOE COOTBETCTBHUE CIICAYIONIUM 00pa3oM:

, L1t 1 1
2 3 4 n n+l
T T 7 T 7

N 1 2 3 - n-1 n
T 7 T 7

g oL L 1 1

2 3 n-1 n

3ameuanue. Aumano2uuno oOokxaszvleaemcs, uymo Jnoovie 084 CUEMHbBIX
MHOHCECNBA PAGHOMOUHDL.

5. Jlio6oii otpesox [a,b], rae a # b, sxsuBanenten orpesky [0,1]. Mckomoe

B3aMMHO OIHO3HA4YHOC COOTBCTCTBUC MOXXHO YCTAHOBHUTL KaK aHAJIWTUYC-

cku, Hampumep Qopmyramu' x <>y, y=(b—a)x+a, x= y—a

, Irae
b—a

x€[0,1], y €[a,b], Tak u reomerpuyecku:

' ®opmyiy 11 Y MOXKHO TIOTYdHTh TaK. ByneM HCKaTh eé B BHjie
y=cx+d , npennonaras, uto x=0—>y=a, x=1>y=5b. bi--—

Torma a=c-0+d, b=c-1+d, orkyma waxomum d =a, @

c=b—a, e y=(b—a)x+a.
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A
RN
JARR N
0’ ‘x\l

a ¥ b

6. YCTaHOBUM B3aWMHO OJIHO3HAYHOE COOTBETCTBHE MEXIY TOYKAMH HH-
TepBajia (0;1) Y TOYKaMU MOJyUHTEpBasa [0;1) . OTH 1Ba MHOXKECTBA OTJIH-
YaIOTCS BCETO JIMIL OJHOM TOYKOW, OMHAKO YCTAaHOBHUTH B3aWMHO OJHO-
3HaYHOE COOTBETCTBHE HE Tak Mpocto. PaccMoTpum MHOXecTBa 4 U B u3
MyHKTa 4.

3amerum, uto MHOKecTBO (0;1)\ 4 1 MHOX)ecTBo [0;1)\ B paBHbL. O60-
spaunm C =(0;1)\ A4 =[0;1)\ B. Torna (0;1)=4UC, [0;1)=BUC.

Takum o0Opa3oM, W WHTEpBaJ, W MOIYHWHTEPBAI MBI MPEJICTABUIN B BHUJIC
o0beIMHEHUS CUETHOTO MHOXKECTBA U OJTHOTO U TOTo e MHOXecTBa C . Tak

Kak 4 U B paBHOMOIIHBI, TaHHBIC MHOYKECTBA TaKXKe OyIyT paBHOMOIITHEI.
YCTaHOBUTH B3aWIMHO OJTHO3HAYHOE COOTBETCTBHE MOXHO Tak. IlycTh

xe (0;1) . Ecan x € 4, T0 mocTaBUM €My B COOTBETCTBHE ) € B 10 3aKOHY,
OIMHMCaHHOMY B MyHKTe 4; ecin ke x € C', TO TIOCTaBUM €My B COOTBETCTBHE
ce0s: y=xeC. Takum o0pa3oM, ycTaHABIUBACTCS B3aUMHO OJHO3HAYHOE
coorsercteue Mexay (0;1) u [0;1). Cnenosarensho, muoxectsa (0;1) u

[0;1) SKBUBAJICHTHBI, UJI1 PABHOMOIIHBI.

B 3akiroueHnH 3aMETHM, YTO HE BCe OECKOHEYHBIE MHOYKECTBA SBIISIOTCS
CUYETHBIMU; HAIIPUMEP, MOJKHO JI0Ka3aTh, YTO MHOXKECTBO TOYEK JIFOOOTO OT-
peska [a,b],rae a#b He SBISETCS CUETHBIM.

§5. Boicka3bpIBaHMS.
Onepanyu HAX BbICKA3bIBAHUAMH

Ion evickazvieanuem NOHUMAIOT BCIKOE YTBEPXKICHHUE, O KOTOPOM HMEET
CMBICJI TOBOPUTH, YTO OHO UCTMHHO MJIH JI0’kHO. Hanpumep:

1. Juenp Bnanaer B Kacnuiickoe Mope.

2. VpaBuenune x° +6x+18 =0 He UMeeT peleHuii.

3. Myxa — 3T0 36MHOBOJHOE.

OueBuaHO, IEPBOE U TPETHE BBHICKA3bIBAHUS JIOKHBI, & BTOPOE — UCTUHHO.
Berpeuarorcst Takxke U HeonpedenéuHvle 8biCKA3bI6aHUs — TAKNE BBICKA3bl-
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BaHMS, HCTUHHOCTh WJIH JIO)KHOCTh KOTOPBIX YCTAaHOBHTH HEBO3MOJXKHO, Ha-
npuMep:

4. B M®TU noctynurs JIETKO.
5. B MockBe cerojHs mioxas noroja.
6. y<10.

HexoTopsle numeromye cMBICT TPEATOKEHUS BOOOIIE HE SBIISFOTCS BBICKA-
3bIBAHUAMM, HAITPUMED:

— ompeneneHus («HapajieorpaMM — 3TO YETBIPEXYTONBbHUK, Y KOTOPOTO
MIPOTUBOIIONIOKHbBIE CTOPOHBI TIOMAPHO MapaljIebHBI»);

— BOIIPOCHI («CKOJIBKO BPEMEHU?»);
— IPU3BIBHI («HE MIEPEXOANTE YUY Ha KPaCHBIN CBET!»).

Ecnm y Hac ecTh HECKOJIBKO BBICKA3BIBAHWN, TO TPHU ITOMOINN TaK HAa3bI-
BAaEMBIX JIOTUUECKHUX CBS30K WA onepayutl («WJIm», «u», «HEe», «eCiH...,
TO...») U3 HAX MOXXHO OOpa30OBHIBATh HOBBIE BBICKa3bIBaHUs. PaccMoTpum
KKIyIO U3 HUX B OTIACIHHOCTH.

L. Orpurnanue.

Ka)KI[OMy BBICKA3bIBAHUO A MO>XHO COIIOCTaBUTH yTBep)KIIeHI/Ie «BBICKa-
3p1BaHHE A JIOKHOY», KOTOPOE CaMO SABJIAETCS BHICKA3BIBAHMEM, TAaK KaK OHO
60 UCTHHHO, U0 JI0XKHO. DTO HOBOE BHICKA3bIBaHHE 0003HAYAIOT A U
HA3BIBAIOT OTPULIAHNEM A. B Hameif peun oTpUIIAHMIO YACTO COOTBETCTBYET
YaCTHIIA «HEY», KOTOPYIO MBI MPUCOENMHAEM K CKa3yeMOMy HIIM OMyCKaeM,
HanpHUMep: ecnu A = {Ha cocHe pacTyT IOMHIOpHI}, a

B ={6—5T0 He npocToe uncio}, T0 A ={Ha COCHE HE PACTYT IOMHIOPHI},

B = {6—5T0 npocToe 4ucIo}.

Od4eBUAHO, YTO W3 JIBYX BBICKa3blBaHUH A W A BCeraa OMHO SBISCTCS
WCTUHHBIM, a JAPYTOE — JIOKHBIM.

II. Cymma BhIcka3biBaHMi. 13 MByX JaHHBIX BHICKAa3bIBaHUH 4 U B MOX-
HO COCTaBUTh HOBOE BBHICKA3bIBAHME, HA3BIBAEMOE CYMMOM BBICKA3BIBAHUU
A n B u oboznauaemoe A+ B. Bricka3zpiBanne A+ B HCTUHHO, €CIIH HC-
TUHHO XOTs OBbI OJIHO W3 BBICKa3bIBaHUU A, B ; ecnu ke 00a BEICKA3bIBAHHS
A u B noxusl, TO0 A+ B Takxke J0XHO. XOpOIIO U3BECTHBIM BaM MpUMED
CYMMBI BBICKa3bIBaHUI — 3TO HECTPOTroe HEepaBeHCTBO. JleHCTBUTENBHO, HE-
pPaBeHCTBO X < ) CIpPaBeUIMBO TOT/Ia U TOJIBKO TOT/Ia, KOTJa BEPHO XOTS OBI

OJIHO U3 JBYX BBICKa3bIBAHMM X =) WM x < y. B Hamell peun cymma BbI-
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CKa3BIBaHUH OOBIYHO 00Opa3yeTcsl ¢ IMOMOIIBIO COI03a «HIIM». PaccMorpum
BBICKa3bIBaHusI 4 W B w3 mpensinymiero myHkTta. OueBumaHo, 9to 4 u B
JIOJKHEI, a A "1 B WCTHHHBL 3HauMT, BhICKa3bIBaHUsT A+ B, A +B, A+B
HCTHHHBI, a BbICKa3biBaHue A+ B JOXHO.

III. ITpousBenenneM BbickaspiBanuii 4 u B (00o3Havaetcs A-B win
AB) Ha3BIBaIOT TaKOE€ BBICKA3bIBaHWE, KOTOPOE UCTUHHO B TOM U TOJBKO B

TOM cJydJae, KOT/ia HCTHHHBI 00a BhicKasbiBanusi 4 U B. OOBIYHO MpOU3Be-
JEHHE IBYX BBICKA3BIBAHUIM MMOIYYAIOT IIPH IIOMOIIN CO03a «H».

Hampumep, BbickasbiBaHHe «peka Ypai BmagaerT B Kacmuiickoe mMope u
ellb — 3TO XBOMHOE JE€PEBO» SBJISAETCS UCTHHHBIM, TaK KaK KaKaas U3 JABYX
COCTaBJIIOIINX €ro 4Yacteil ucTuHHA. BbickaspiBanue «IIyIIKWH TOTYYHIT
HobGeneBckyio npemMuio u 7 — IMPOCTOE YKMCIIO» JIOKHO, TaK Kak JIOXKHA €ro
nepBasi 4acTh. YK€ BCTPCUABIIMICS BaM MPHUMEP MPOU3BEACHHS IBYX BbI-
CKa3bIBaHUM — 3TO JABOMHOE HEPABEHCTBO: MBI CUMTAEM, YTO a < b < ¢ WC-
THHHO TOTJa W TOJBKO TOT/A, KOTJa UCTHHHBI 00a HEpaBeHCTBA a <b
b<ec.

IV. Bricka3eiBanme, 00pa3oBaHHOE W3 JTAaHHBIX BBICKAa3bIBaHUH A u B
TIPH TTIOMOIITH CJIOB «ECHH..., TO...», Ha3BIBAIOT UMHIUKAYUEL BbICKAZbIBAHUIL
u 0003Ha4yar0T 4 — B. Bricka3piBaHne A Ha3BIBAIOT YCl06UeM, & BRICKA3bI-
BaHUEe B — 3axmouenuem.

Nmnnukanus 4 — B cunTaeTcs JIO)KHBIM BBICKa3bIBAaHUEM TOJIBKO TOT/A,
KOTJla BBICKa3bIBaHHE A WCTHHHO, a BBICKa3bIBaHHEe B J0HO. B mpyrux
cinydasx 4 — B ucTtuHHA. PaccMOTpHUM BBICKa3bIBaHHUSA:

—ecan 36 <0, to 40 neaurcsa Ha 10;

—ecnu 9 nenuted Ha 7, To Ilapux HaxoauTca B AHTapKTUIE;

— eciu 13 — IpOCTOE UMCIIO, TO HEPABEHCTBO X~ < 7 HE UMEET PelIeHHI;
— ecnu 13 — IpocToe YKCIIO, TO HEPABEHCTBO x° < —7 HE UMEeT pelleHHil;

W3 HUX J0KHBIM SIBISIETCS TOJIBKO TPCTHC (B HEM yCJ10BHUC UCTUHHO, a 3a-
KIIIOUCHHUEC J'IO)KHO), BCC OCTAJIbHBIC BBICKA3bIBAHUS UCTHHHBEI.

Emé pa3 obpaTtum Bame BHUMaHUE, YTO €Cii A JIOKHO, TO UMILIAKAIIUS
A — B ucTtuHHA U1 JIF000T0 BBICKA3bIBAaHUS B.

Taxum 06p(130M, U3 He6epHO2O BbICKA3bIBAHUSL MOIHCEN cnedosams Kax He-
6EPHOE, MAK U 6EPHOE B8bICKA3bIBAHUE.
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V. PaccMoTpuM CBOJCTBA JIOTMYECKUX ONePALUIA.

JIBa BhICKa3bIBaHUS HA3BIBAIOTCS PABHOCUNbHbIMU, €CITH OHU 00 00a Hc-
TUHHBIL, JTHO0 00a JOXHBI. PaBHOCHIIBHBIE BBICKAa3bIBaHUS 0003HAYAIOT 3HA-
KOM = (WMJIM 3HAKOM <> B TOM Clly4yae, KOT/ia BBICKa3bIBaHUS MPEACTABISIOT
co00if ypaBHEHHS WM HEPaBEHCTBA).

Juis mo0bIx BeICKa3biBaHUN A, B u C BBINOIHEHBI CIeIyIONINE CBOICT-
Ba:

A+B=B+4, 2)
(4+B)+C=4+(B+C), 3)
AB=BA, 4)

(4B)C = A(BC), (5)
A(B+C)=4B+AC, (6)
A+BC=(A4+B)(4+C), (7)
A+B=A4-B, (®)
AB=A+B, )
A=4, (10)
A—>B=A4+B. (11)

HokaxewMm, Hanpumep, Gopmyiny (11). Jns aByx BeickaspiBanuii 4 u B
BO3MOXHBI 4 pa3NUYHbIX CIydas:

1) A u B uctunssl;

2) A ucTHHHO, a B JOXHO;
3) A noxHo,a B WCTHHHO;
4) A u B NOXHBL

YoexmaeMcsi, 9TO B KOKJIOM M3 YETHIPEX CIydaeB JIeBas U IpaBas 4acTH
(11) paBnsI (B 1, 3, 4 cnmyyasx o0e 4acTU UCTUHHBI, a B ciy4ae 2 o0e 4acTu
JIOJKHBI ).

C nomomsto Gopmyn (2) — (11) MOKHO POBOIUTH MPEOOPA30OBAHUS JIO-
T'MYECKUX BBIPQKCHUI TOYHO TaK ke, Kak B 00BIYHOIT anredpe.

Hanpuwmep,

©2011, ®3OTUI npu MOTU. CocraBurens: I'oponenxuii Cepreii EBrenseBuy
16



2010-2011 yu. roz., Ne 5, 9 k1. Matematuka. DJI€MEHTHI JIOTHKH. DJIEMEHTBI TEOPUU MHOXKECTB

_()—= _(10) _(@_ (11)
B—>A=B+A=B+A=A+B= A— B, To ecth B—> A= A—> B.

Ipumep 5. Bpayny, JIxoncy u CMuTy mpenbsiBieHO OOBUHEHHE B CO-
ydacTuu B orpabienuu 6anka. [loxuTurenu CKpbUIMCh HA MOHKUAABIIEM UX
aBToMoOmie. Ha cinencteum BpayH mokasan, 4yTo mpecTynHHUKH ObLIM HA CH-
HeM «bbronkey», JI>KOHC ckazan, uto 3To ObLT 4épHbIi «Kpaiicaepy, a CMUT
yTBepkaai, 4to 310 0bu1 «Popa MycTaHr», HO HU B KOEM ClIydae He CHHUH.
Crano HM3BECTHO, YTO XKejas 3alyTaTh CIENCTBUE, KaXKABIM M3 HUX yKaszal
MPaBUIIBHO OO TOJBKO MapKy MalluHbl, 1u0o e€ nBer. Kakoro nsera ObLt
aBTOMOOMJIb U KaKOW MapKu?

Pemenne. PaccMoTpuM BhICKa3bIBaHHUS:

A= {Maana CHUHETO uBeTa};

B= {MamHHa MapKu "ELIOI/IK"};

C = {maumHa 4épHOro LBeTa };

D= {MaHII/IHa MapKu "Kpaﬁcnep"};

E ={maummna Mapku "®opx Mycranr'}.

[ockonbKy KaKABIH y4acTHUK Ha3BaJI BEPHO OO MapKy MallHHBIL, JIUOO
e€ 1BeT, TO U3 MTOKa3aHUH CclielyeT HCTUHHOCTh BhICKa3biBaHUuil 4+ B (bpa-

yH), C+D (Jxonc) u A+ E (Cmur). 3Ha4nT, GyIeT HCTHHHBIM W TIPOU3-
BEJICHUE 3TUX TPEX BBICKA3bIBAHUN P = (A + B)( C+ D)(Z +FE ) Packpoem

CKOOKHU:

=(AC+AD+BC+BD)(A+E)=ACA+ ACE + ADA + ADE +

+BCA + BCE + BDA + BDE.

CyMMa BOCBMH CIIaraéMbIX MOXKET OBITh MUCTHHHBIM BBICKAa3bIBAHHEM
TOJIBKO B TOM CIIydae, Korja XOTs Obl OJIHO M3 HUX UCTHHHO. W3 ompenerne-
HUA BbICKa3biBauult A, B, C, D, E cpa3y *e CIeAyeT, YTO BCE ClaraeMele,

KpOME IIATOTO JIOXKHBI. 3HAYNT, HICTUHHO TsiToe cinaraemoe BCA.

OtBeT: uépHblil «bbIOUKY.
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§6. Boicka3pIBaHMsl, 3aBUCSIIIIHAE OT MepeMeHHbIX.
Meroa MaTeMaTH4eCKOil HHAYKIIUHA

Bricka3pIBaHUsI, HCTUHHOCTh KOTOPBIX 3aBUCHUT OT OAHOW WJIM HECKOJIb-
KHX TEepEMEHHbIX, Oy/leM Ha3bIBaTh MPEATOKEHUSAMH, 3aBUCALIMMH OT Iie-
pemeHHbIX. Hanpumep, npeuioxkeHne « n JeTuTcs Ha 6)» 3aBUCUT OT Tepe-
MEHHOH 7, NPUHUMAIOLIEH HAaTypallbHble 3Ha4YeHUA. 1Ipu oHUX 3HAYEHUAX
IIEPEMEHHOM 7 OHO HUCTHUHHO, a IpU Jpyrux — JoxHO. HepaBeHcTBO
2x + y > 4 sBngercs NpeayioKeHHEeM, 3aBUCAIIUM OT ABYX MEPEMEHHBIX X

n y. Ilpu x =3, y = —1 oHO HCTHHHO, aTIpu x = —1, y = 3 — JIOXKHO.

[pennoxenus, 3aBUCSIIUE OT MEPEMEHHON 0003HAYAIOT A(x), B(n),

C (x; y) u T. 1. g Kaxaoro mpeiokeHnss HeoOXOANMO yKas3bIBaTh, Ha
KaKOM MHOKECTBE IIEPEMEHHBIX OHO PacCCMaTpPUBAETCHI.

Hanpumep, npeioxenne « n aenutcs Ha 6» paccMaTpUBAETCs HA MHO-
>KECTBE HaTypalibHbIX uncesd. Kornma scHO, 0 KaKOM MHOKECTBE UIET peub,
JUUTA KPaTKOCTH BMECTO A(x) , x €U numyT npocro A(x).

MmuoxectBo U, Ha KOTOPOM paccMaTpHBaeTCs MpeIoKeHHe A(x),
MOXXHO pa3OWTh Ha JIBa ITOJMHOMKECTBA: OJHO W3 HHX, COJepXkaiiee Te |
TONIBKO T€ 3JeMeHTH 3 U, I KOTOPBIX A(x) WCTHUHHO, HAa3bIBAETCS

MHOAHCECMBOM UCMUHHOCMU TIPCAJIOKCHUS A(X), BTOPOC U3 HUX COACPIKUT

T€ M TOJBKO T€ 3JEMEHTHI u3 U, NI KOTOPBIX A(x) noxHo. Eciau nepBoe
U3 ITUX MOJMHOXKECTB O003HAYUTH 4epe3 W , To BTOpPOE MOIMHOXKECTBO
MOXKHO 0603HauuTD W , TaK KaKk OHO SBIISIETCS JTOTIOJTHEHWEM MHOXECTBa
W no mHoxectBa U.

Hampumep, mns mpemnoxeHus x—|x| > (0 MHOXXECTBOM HCTHHHOCTHU SIB-

msercst W =[0;+x), a W:(—oo; 0).

JBa mpemioxeHus A(x) u B(x), 3a/laHHBIE Ha OJIHOM U TOM e

MHO)KECTBE, Ha3bIBAIOTCS PABHOCUNbHBIMU, €CITA Y HAX COBIAJAI0T MHOXKE-
4

cTBa MCTUHHOCTU. Hampumep, HepaBeHcTtBa x—5>0 u x (x—S) >0 pas-

HOCHJIBHBI, TaK KaK y HUX OJMHAKOBBIC MHO)KECTBA PEUICHHUH, TO €CTh OJH-

HAKOBBIE MHOXECTBA, TP KOTOPHIX OHH UCTUHHBI.

Ha npennoxenus, 3aBUCAIINE OT IEPEMEHHBIX, IEPEHOCSTCA JIOTHUYECKHE
orepanuy, BBeAEHHbIE HAMHU B TIPEABIAYIIEeM naparpade 1 BbICKa3bIBAaHUH.
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Hanpumep, umrumkanueit A(x) - B(x) PEMIOKECHUM A(x) u B(x),
onpeenéHHbIX Ha MHOXecTBe U, Ha3bIBaeTcs MpelIOKEHHE, ONpeaeiéH-
HOE Ha TOM ke MHoxecTBe U u oOpalaromeecs B JIOKHOE BBICKA3bIBAHHUE
TOT/Ia ¥ TOJIBKO TOTJa, KorJa ycioBue A (x) WCTHUHHO, a 3aKioYeHue B (x)
JIOXKHO.

IIpumep 6. laHbl ABa MpenIoKEHU: A(x) ix—=2>0, B(x) 1x+220,

omnpenenéunsie mpu x € R. B uéM 3aKir09aroTcs CIeAyoye MpeIoKEHHs
M KaKOBBI MHOYKECTBA UX UCTUHHOCTH:

a) A(x)+B(x); 0) A(x)-B(x); B) A(x)—)B(x);

T) B(x)—)A(x); ) A(x)'l?(x); e) MAM‘?

Pemenue. a) Ilpemnoxenne A(x)+B(x) O3HayaeT, YTO BBIMIOJHEHO
xomsi 6bl 00HO W3 NIByX HepaBeHCTB: x—2>0 wmwm x+22>0, TO ecTh
Aﬁ)+30)c>x_2>0%3x2—2

x+220,

IIpomexxyTox [—2; +oo) Y €CTh MHOKECTBO UCTUHHOCTH A (x) +B (x)

0) Ilpemnoxenne A(x)-B(x) COCTOWT B TOM, UYTO CIIPABEIJIUBHI 00a

HepaBeHCTBA X —2>0 u x+220:
x—2>0,
A(x)-B(x)<:> < x> 2.
x+22>0,
MHOXEeCTBO UICTUHHOCTH: X > 2.

B) Ilpenmoxxenue A(x) - B(x) o003HaYaeT CIeaylolee: «eciu
x—2>0, To x+22>0». OHo BepHo mst Bcex x € R, 1. e. R — MHOXecTBO

HWCTUHHOCTH.
r) Ilpemmoxenme «ecom x+2>0, To x—2>0» HCTHHHO A
xe (—oo;—Z) U (2; +oo) W JIOKHO IS X € [—2; 2] .
1) MHOXeCTBO HCTHHHOCTH B (x) 3amaéres HepaBeHCTBOM X + 2 < 0. Ta-
KHM 00pa3oM,
— x—=2>0,
A(x)-B(x) =
x+2<0,

a 3HAYUT, MHOXKECTBO HCTUHHOCTH ITYCTO.
e) «Ecmm x+2 <0, To x—2<0»— BepHo ans Bcex x € R.
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B maremaTuke 4acTo NPUXOAWTCS AO0KA3bIBaTh MCTUHHOCTH IPEAJIONKE-
HUH A(n), 3aBUCAIMX OT HATypaJbHON mepeMeHHON n. OJHMM U3 METO-

JIOB JI0KA3aTEIbCTBA SBISIETCS npuHyun mamemamuyeckou unoykyuu. CyTb
€ro COCTOWT B cleayromeM. [Ipemnoxenue A(n) CUMTAETCS UCTUHHBIM JUIS

BCEX HATypaIbHBIX #, €CIIH
1 °. MpemnoxeHne A(n) BepHO il 7 =1 (0a3a MHAYKLIUH);
2°. Jlns mo6oro HATypajgbHOTO YKCia k H3 MPEANONOKEHHUS, YTO A(k)

BEpHO, CIIEAYET, YTO A(k + 1) BEpHO (I1ar HHAYKIHHN).

Mpumep 7. Jlokaxwure, uro npu Beex n € N uncno 11" +12*""" nenures
Ha 133.

Pemenue. 1) IlpoBepsieM 0a3y MHIYyKIWW: TIpH 7 =1 TMOIydaeM YHCIIO
121+12=133, koropoe aenutcs Ha 133.

2) [peanonaraem, 4To yTBEPKACHHE BEPHO Ui HEKoToporo k € N, T. e.
BEpPHO A(k):

119 4 12%71 1133, (12)
Yr1Bepxacaue A (k + 1) HMeEET BHU/I:
1152 +12%+1:133. (13)

Hama 3amaua takas: mokaszaTh A(k+1) (1. e. (13)), ucnonb3ys A(k)
(1. e. (12)). BemmomHUM ciemyromye mpeoopa3oBaHms:
192 122 =11 11 +144 127 =
=11-11%" +11-12°7 +133.12%" =
=11 (114 4127 ) +133-12%4

B mocieqHeM BBIPaKEHUM CIIaraeMoe 11-(11"+1 +122"") NEeTUTCs Ha

133 mo mpeanonoxeHnto WHAYKIMH (12); OYEeBHIHO TakXk e, 4TO BTOPOE
cimaraeMoe Aenutcs Ha 133; mo3ToMy MX CyMMa Taroke aenuTcs Ha 133, u
Hallle yTBEPKACHUE T0KA3aHO.

Ipumep 8. [Jokaxute, aro pu x >—1, x # 0 111 Bcex HaTypalbHBIX 7,

KpoMme # =1, BBINOIHEHO Hepagencmeo bepuyniu

(1+x)” > 1+ nx. (14)
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Pemenue. 3mecs MBI IMeEM JIENIO C MIPEIIIOKEHUSIMH A(n) npu neN,
n > 2, IO3TOMY NPUHLUI MaTeMaTH4ecKOH MHAYKIUU NPUMEHUM B HEMHO-
%roﬁ dhopme.
1) ba3zoit mamyKIIMA CIY>KUT TIpoBepka (14) ms n = 2.
(1 + x)2 >1+2x <> x* >0, 4To BepHO, T. K. TI0 yCI0BHIO X % 0.

2) IlpennonaraeM, uro (14) BepHO Ui HEKOTOPOTO HATYPalbHOTO k

(k > 2), T. €. BBIIIOJIHEHO HEPABEHCTBO

(1+x)" > 1+kx. (15)
Hama 3amavua: ucnons3ys npeanonoxenue nHAykuuu (15), nokazath yT-
Bepxknenue (14) st n =k +1, T. . HoKa3aTh, 4TO
(14+x)" > 1+ (k+1)x. (16)
YUtoOBI 3TO clenaTh, YMHOXUM 00¢ yacTn HepaBeHcTBa (15) Ha 1+ x (1O
ycnoBuro 1+ x> 0):
(1+x)" > (14 k) (14 x) = 14+ (k +1)x +ka? > 1+ (k +1)x
(MBI 0TOpOCHIHN craraemoe kx”, TaK Kak OHO MOJIOKHUTENLHO). HepaBen-
CTBO JIOKa3aHo.

§7. O0paTHbIe M1 NPOTHBOMOJI0KHbIE TEOPEMBI.
Heo0xoaumble U 10CTaTOYHbIE YCIOBHS

BonmpmiMHCTBO TEopeM B MareMaTthke, MOTYT OBITh COHOPMYJIHPOBAHEI
Tak: AJsl J000ro 3meMeHTa x MHoxecTBa U W3 NMpeAsioXKeHus A(x) cie-
JyeT TpeIoKEeHHe B(x). A(x) HA3BIBAIOT yCIIOBHEM TeOpeMsl, a B(x) —
3akmoueHueM. s Teopembl «eciu cyMMma Iup HaTypajabHOTO Yuciia je-
auTcs Ha 3, TO camMo 4ucino Jenurcss Ha 3 » MHOkectBo U =N;
A(n) = {cymma 1udp uncia n aenurcs Ha 3 }; B(n) = {4ucio n nenurtcs

Ha 3 }.
PaccmoTpum mosipoOHee TeopeMy «IMaroHa I MPSIMOYTOJILHIKA PaBHBIY.
[Ipu Takoil GpopMyIHpOBKE MOXKET MOKAa3aThCs, YTO €€ HeJb3s 3allUcaTh B

BHJIE «Js JIoboro x € U, eciaun A(x), TO B(x)». Ha camom gene 3To He

Tak.
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IIycte U, — MHOXECTBO BCEX UYETBIPEXYTOJBHUKOB; U, — MHOXECTBO

BceX MNapajenorpaMmoB. [lockonbky B MCXOOHOH (QOpMYyIHpPOBKE HACUET
MHOXecTBa U HHMYEro He CKa3aHO, Mbl MOXXEM BBIOpaTh €ro HEe €ANHCTBEH-
HBIM 00pa3oM. TeopeMy MOXHO c(hOpMYIHPOBATH TakK: «AJsl JFOOOTO YeThI-
PEXYTONBHUKA, €CITU OH ABIAETCS MPSIMOYTOJBHUKOM, TO Y HETO JHArOHaIN
PaBHBD WIIM TaK: «IJIs JIIOOOTO MapajuiesorpaMMa, eciiu OH SIBISIeTCs Ipsi-
MOYTOJIFHUKOM, TO Y HEro JUaroHajld PaBHbD». YCIOBHE U 3aKIIOYCHUE Y
3THX JIByX TEOPEM COBMAJAIOT, OJHAKO OHH 33/1aHbl HA Pa3HbIX MHOXKECTBAX,
MIO3TOMY OHH SIBJISIIOTCSI Pa3IMYHBIMU TEOPEMaMHU.

Ecau MBI IOMEHsIeM MECTaMH yCIIOBHE A(x) M 3aKIIIOYEHIE B(x), TO
MOJIyYUM TEOPEMY <«JIJIS JIFoOOro 3JIeMEeHTa X W3 MHOXecTBa U, eciiu BbI-

TIOJTHEHO B(x), TO BBITIOJTHEHO A(x) », Ha3pIBAEMYIO TEOPEMOH, 00paTHOM

nauHo#. J{ns reopem, chopMyaMpoOBaHHBIX B JaHHOM maparpade, oOpaTHbI-
MU OyJIyT CICIYIOIINE: «ECIM HATypallbHOE YHCIIO JEUTCS Ha 3, TO U CyM-
Ma ero nudp JeTUTCs Ha 3 »; «eCld Y 4eThIpEXYTONbHUKA TUArOHAIN PaB-
HBI, TO OH SIBJISICTCS IPSIMOYTOJIBHIUKOMY; «ECITH Yy MapajiesorpaMma Juaro-
HaJI1 paBHLI, TO OH ABJIACTCA IMPAMOYTOJIbHUKOM». 3 uux BCPHBIMU ABJIA-
FOTCSI TOJIBKO TIE€PBasi U TPEThS TEOPEMBI, TOTAa KaK BTopas HeBepHa. Takum
o0Opa3om, Teopema, oOpaTHas JaHHOH TEOpeMe, MOXET ObITh KaK BEPHOM,
TaKk W HEBEPHOH. MOKHO Tak)e 3aMETHTbh, YTO CIPABEIUBOCTH 0OPAaTHOMN
TEOPEMBI 3aBUCHUT OT TOTO, HAa KAKOM MHOJKECTBE PaCCMATPUBACTCS IpsAMast
Teopema.

Eciu sxe MBI B TeOpeMe 3aMEHUM YCIIOBHE M 3aKITIOUCHUE MX OTPUIAHMUS-
MH, TO TOJYYMM TEOPEMY, MPOTHBOMOIOKHYIO JAHHON: «is JH000ro

xeU: ecimn A(x), TO B(x)». TeopeMa, IIPOTUBOHOIOXKHASL 0OpATHOM,

OyJIeT BBINIANETh Tak: «mis aroboro x €U : ecmu B (x), 0 A (x)». He-

CJIOKHO 3aMETHTh, YTO caMa TeopeMa M TeopeMa, IPOTHBOIIOIOXKHAS 00paT-
HOM, SKBUBaJICHTHBI. Ha 3TOM OCHOBaH XOpOIIIO BaM HU3BECTHBIA METOJ JI0-
Ka3aTeIbCTBA OT MPOTHBHOTO: €CIM HAM HaIo 0Ka3aTh, YTO IS JIFOOOTO

xeU u3 A(x) cieayer B(x), TO BMECTO 3TOTO MOHO JI0Ka3aTh, YTO U3

OTPHUIIAHUSA B(x) CJIeZlyeT HEBHITIOJTHEHNE YCIOBUS A(x) (T. e. oTpuanue

A(x) ).
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C moHsATHEM TIPSAMOI M 0OpPaTHON TEOPEMBI TECHO CBS3aHO YITOTpeOICHIE
CIIOB «HEOOXOJIUMOY, «JIOCTATOYHO» U UM TOAO0OHBIX. Ecnm Teopema « st

moboro xeU wu3 A(x) cleayeT B(x) » BEpHA, TO MPEIJIOKEHUE A(x)
HA3BIBACTCS OOCMAMOYHbIM YCI08UeM I B(x), a TpeIoKeHne B(x) -
HEobX00UMbIM YCa08UeM IS A(x). Ecmu cnipaBemnBa HE TONBKO TIpsiMast
TeopeMa, HO ¥ 00paTHasl, TO A(x) SIBJIIETCS. HEOOXOUMBIM H JIOCTATOYHBIM

YCJIOBUEM JIJIA B(x), aB (x) — HEOOXOAMMBIM M JOCTATOYHBIM I A (x)
PaccMoTpuM HECKOBKO TIPUMEPOB.

1. Jist Toro, 4To0bl YKCIIO AEIHIOCH HA 9, IOCTATOYHO, HO HE HEOOXO-
UMO, 4TOOBI cyMMa ero mudp aemwiack Ha 27. JlelcTBUTENBHO, TEOpeMa
«ecnu cymMma nudp 4yucia AeTuTcs Ha 27, TO YMCIO JIENUTCS HAa 9 » BepHa,
a oOparHas el («eciy 9ucio MenuTes Ha 9, To cymMMa ero nudp JAeTuTcs Ha
27 ») — HeT.

2. Jlnst Toro, 4TOoOBI YMCIIO JENUIOCh Ha 6, HeoOXomumo (HO HeAoCTa-
TOYHO), YTOOBI uncio nenwioch Ha 2. (Teopema «eciau YuCIIO ACTUTCS Ha
6, TO OHO JCIUTCS Ha 2 ) BEpHA, a TEOPEMa «ECJIM YHUCIIO JCITUTCSA Ha 2, TO
OHO JICNIATCS Ha 6 )» — HEBEpHA.)

3. JImsg Toro, 94TOOBI MapauiesIorpaMM SBISICS pOoMOOM, HEOOXOANMO H

JIOCTaTOYHO, YTOOBI €ro MHaroHalu ObUIM MEePIEHIUKYISIPHEI (T. K. W Tps-
Masi, 1 oOpaTHast TEOPEMBI BEPHEI).

KonTpoabHbIe BONPOCHI
1. a)(3) 3anaiite MHOXecTBa A4, B, C mepedncieHueM Ux 3JIEMEHTOB:

Az{xeN |11<x<31, xX— npOCToechno};
B={xeQ)|(x*~28x~29)(x’ ~30x+221)=0};

C= {x e/ ‘20 < |x| <30, x He meauTcd HA 2}.

0)(7) Urto Ha3wIBalOT mepeceueHneM MHOXecTB? OObEAMHEHHWEM MHO-
xkecTB? Pa3zHocThi0O MHOXKeCTB? 3anaiiTe cieAyroliie MHOXecTBa 3amayuu 1

nepecedeHreM ux snementos: A\ B, AUC, A\(BUC), ANBNC.
2. Haiimure AUB, ANB, A\B,B\ A, A\B, AUB, eciu
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a)(6) A=(4;6), B=(0;5];
6)(6) A=[4;7)U[811)U(12;+0);
B= (—00;4] U (6;8) U (1 1;+oo).
3. BepHo 11, 9TO A7 TPOU3BOJIBHBIX MHOXKECTB A W B BBINOJIHAIOTCA
COOTHOIIEHHUS (€CITU HET, TO MPUBEIUTE MIPUMED):

a)(2). (AUB)NC=(4NC)\(BNC);

0)(2). (4\B)U(B\4)=A4UB;

B)(2). ANB=ANB.

4. a)(2). Kax BeIrmamuT dopmyia BKIIOYSHUNH W UCKIFOUYEHUH IS IBYX
MHOeCTB? BO3MOKHO M, 4TO m(X) =5, m(Y) =21, m(Xﬂ Y) =10,

m(XUY)=16?
0)(2). BeiBegute Gopmyiry BKIIOUEHHH W MCKIIOUEHHH A1 TPEX KOHEU-
HBIX MHOXECTB A, B u C:
m(AUBUC)=m(A)+m(B)+m(C)—m(AﬂB)—m(AﬂC)—
-m(BNC)+m(ANBNC).
(Jlyst 3TOTO 3amMIIKATE, YTO m(A UBUC ) = m((A UB ) uC ) 1 BOCIIOJIB3Y -

TECh yKe M3BECTHOM BaM (opmyoit st iByx muoxects AU B u C).

B)(3). Kak BeIrnsiuT hopMysa BKIFOUCHHH W MCKIFOUEHHUH ISl YeTBIPEX
KOHEYHBIX MHOXecTB A, B, C, D? Pe3ynprar oObsicCHHTE.

5% (7). Yto Takoe cuéTHOE MHOKECTBO? SIBIACTCS /M CUETHBIM:

a) MHOXECTBO YETHBIX IEJIBIX YMCEII, ENSIUXCcs Ha 9;

0) MHOXXECTBO LIETIBIX YHCEN, HE NESAIMNXCA Ha 3;

B) MHOXXECTBO pallMOHAIBHBIX grcen? OTBeT 000CHYHTE.

6*a)(1). Kakiie MHOXeCTBA Ha3bIBAIOT PABHOMOIIHEIMH? JIOKAXKHUTE, 4TO
CJIEIYIONTNE MHOKECTBA PAaBHOMOIIIHBI:

0(2). [1;4] u [—2;2] (cm. mpumep S u3 §4),
B(2). [2;8) u [2;8] (cm. mpumep 6 u3 §4),
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r(3). [5;+oo) u (—9;4] (B maHHOM ciyuae (hopMyIly, 3aJar0IIyI0 B3aUM-

HO OAHO3HAYHOC€ COOTBCTCTBUC y,I[O6HO HCKaTh B BUIIC y =a +

).

7. SIBIAIOTCS CIEMYIONIUE BBHICKA3BIBAHUS WCTUHHBIMHU WM JIOKHBIMH?

X+c

OtgBeT 000CHYIiTE.

a)(2). Cymma KBajipaToB KOpHei ypaBHenus x” +5x+3 =0 pasna 19.

0)(2). Ecniu B TpeyronbHHKE €cTh JBa TYIBIX yIWa, TO YpaBHEHHE
x* =—12 nmeer Tpu pemenus.

B(2). Cpenuss MMHUS Tpaleluy paBHA NOJIyCyMME OCHOBaHHWM M ypaBHe-
Hue x° +5x+7=0 uMeeT KOpHHU.

r(2). OTpe3ok, COSAUHSIIONINI CepeMHBl TUaroHalel Tpareluy, paBeH
TOJTypa3HOCTH OCHOBaHMH WM ypaBHeHHe 9x” +42x+49=0 umeer 2 pas-
JIMYHBIX KOPHS.

8*. Hcnonw3ys Gopmyisl (2) — (11), ynpocTure BelpaxkeHHe, a 3aTe€M OT-
BETHTE Ha BOMPOC:

a)(2). AB+ B(C; UCTUHHO WM JIOXKHO JaHHOE BBICKA3bIBAHHE, €CIU U3-
BecTHO, YTO B 1 C UCTHUHHBI?

0)(2). (A - C) . (B + (5 - A)), HWCTUHHO WJIH

JIO)KHO JaHHOE BBICKa3bIBaHWe, ecim 4 u B
70XHBI, a C — HCTUHHO?
9*(8). Ha MHOKecTBe HaTypaJlbHbIX YKCEN 3a-

naubl Tpu npesioxenns: A(n)={n nemnrcs ua

3}, B(n)z{n JEJINTCS Ha 7}, C(n)z{n ne-

JINTCS Ha 21}. KakxoBel MHOXECTBA UCTUHHOCTH CIECAYIONIUX MPEIOKCHUI:
a) A(n)+C(n), 0) A(n)-B(n),
B) B(n)-é(n), r) A(n) - C(n)?

10. a)(1) B uém 3axmrogaeTcss METO MAaTEMATHIECKOM MHTYKITAHN ?
0)(2) [Tonp3ysch METOOM MAaTEeMAaTHUYECKONW HMHAYKIHH, JOKAKHUTE, YTO

1+2+...+n=M.

B)(3) Haitnure ommoOKy B HUKETIPUBEIECHHOM PACCYKICHHH.
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JlokaxkeM, 4To Bee cobakH OJHO U Toii xe mopost. Ilycrs A(n)= {mo-

Oble 7 cob0ak MMEIOT OJIHY M Ty K€ Imopoxy }. JlokaxkeM, 4To A(n) CIIpaBe-
JIMBO JUTS BCEX I METOJIOM MaTEeMaTUYCCKOW WHITYKIIHH.

OueBnzHo, uto yrBepkacHue A(1) uctuaHo (Mr06as cobaka MMeeT OfHY
nopojy). baza HHAYKINHU BBITOIHACTCS.

[Ipenmonoxum, 9To A(k) BepHO (T. €. MoObIe k cOOaK UMEIOT OJHY U
Ty e MOPOJY) U JOKAXKEM, YTO TOTJa U A(k +1) 6yzer BepHo. PacemoTpum

(k+1) cobaky. Beigenum aByms criocobamu Tpymmnsl U3 k cobak (cM. pu-

cyHOK). Torma gacte cobak momanéT B Kaxayto U3 IByX rpymir. O4eBUAHO,
9TO cobaka 1 mMeeT Ty JKe IMOPOY, YTO U Bce coOaku u3 2 (T. K. OHH BCE Ha-
XOJIATCS B TPYIIIE X, COCTOAMIEH m3 k cobak); sICHO TakXke, 4To cobaka 3
HMEET TY K€ TOPOJIy, UTO U COOaKM 2, TaK KaK OHHM BCE HAXOJATCS B IPYIIIE
y u3 k cobak. [lomydaem, uro k+1 cobak obs3arenbHO OyayT OIHON U

TOH K€ MOPOABL. Y TBEP)KICHUE JOKA3aHO.

11(9). Jns kaxaol U3 CIeayromux TeopeM cPopMyIupyiTe oOpaTHyro,
MIPOTHBOTONOKHYIO U MPOTHBOMOJIOKHYI0 0OpaTtHol. Kakue u3 HuX BepHbI?

a) CymMMa CMeXHBIX yriioB paBHa 180°.

0) B paBHOOOKO# Tpanenuu yribl IpU OCHOBAHUY PABHEI.

B) Ecnu BiucanHble B OJJHY OKpPY>KHOCTH YIJIBI PaBHBI, TO OHU ONHPAIOT-
Csl HAa paBHBIE XOP/BI.

12(7). 3aMeHUTE MHOTOTOYHS CIOBAaMH «HEOOXOIUMO M JOCTAaTOYHOY,
«HE00X0IMMO, HO HE AOCTaTOYHO, «I0CTATOYHO, HO HE HEOOXOAUMO» TakK,
YTOOBI MOYYHIIMCh BEPHBIC YTBEPIKICHHUS:

a) [lns Toro, 4ToOBI CAATH 3K3aMEH Ha OTJINYHO, ... IPUHTH HA 3K3aMEH.

0) Jlnst Toro, 4TOOBI TPEYTONBHUK OBLT PABHOOEIPEHHBIM, ... YTOOBI BCE

€ro yriibl ObLIM paBHBI 10 60°.
B) Jlnst Toro, 4ToOBl B YETHIPEXYTONHLHUK MOXKHO OBLIO BITUCATH OKPYXK-
HOCTb, ... YTOOBI CYMMBI JUTHH €T'0 IPOTHBOIIOJIOKHBIX CTOPOH OBUTH PaBHBI.
r) Jlns Toro, 4yTOOBI TPEYroJbHUK CO CTOPOHAMH a, b, ¢ ObUI MPSIMO-

2 2 2
YTOJIBHBIM, ... YTOOBI BBIMOJIHSIOCH COOTHOIIIEHHE a” +b” =c”.

) s Toro, 4ToObI MPOU3BECHHUE JBYX JACHCTBUTEIILHBIX YUCEN OblLia
PaAIMOHANBHBIM YHCIIOM, ... YTOOBI KQXKIBIH MHOXHTEIh ObLT PalMOHAIb-
HBIM YHCJIOM.
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3agaun

1(3). 13 cTa cTyAEHTOB YHUBEPCUTETA aHTTUICKUH S3BIK 3HAIOT 28 CTy-
neHToB, HeMenkuid — 30, gpaHIy3ckuil — 42, aHTIWIACKUA 1 HEMEUKHHA — §,
aHTIuiickuit u ¢panmysckuil — 10, Hemenkuii U (paHIy3cKuld — 5, Bce TpH
sI3pIKa 3HAIOT 3 CTyJAeHTOB. CKONBKO CTYIEHTOB HE 3HAIOT HU OJHOTO H3
TPEX A3BIKOB?

2(9). Ucnonp3yss MeToA MaTeMaTUYECKOH HMHAYKIMH, JOKAXUTE YyTBEp-
KIICHUSL:

a)(3) 10" +18n—1:27 miana neN;

135 2n—-1 1
<

6)(3) = =-Z..... < ,
)()2 4 6 2n 2n+1

B)3) P+2 +..+n' =(1+2+..+n) neN.

neN;

3(3). Ha ckonpko "acTei AENsAT IIOCKOCTh k TIPSIMBIX «OOIETO IOJI0-
JKeHUs» (T. €. TAaKUX, YTO HUKAKHUE JIBE M3 HUX «HE Mapajljie)IbHbI, 2 HUKAKHE
TPH HE TPOXOJAT Yepe3 OJHY TOUKY)?

4(4). «Bepnysucs gomoii, Merps mo3BoHmiI Ha HabepexxHyto Opdesp.
— I'oBoput Merpa. Ects HOBOCTH?

— Ha, wed. Iloctrynunmm cooduieHust ot HHCIEKTOpoB. ToppaHc ycTaHo-
BuII, 4To ecnu PpaHcya ObLT MbsH, TO MO0 DTheH yOmiina, mubo Ppancya
wkéT. XKyccepe cuntaet, uTo ninn OTheH yowuiina, niau dpancya He ObUT NbSH
u yOuicTBO mpou3zonuio nocie noryHoud. Mucnekrop Jltoka mompocun me-
penats Bam, uTo ecim yOuilcTBO MpOM30MUIO HOCHE IOIYHOUYH, TO JIMOO
OTbeH yowmiina, muoo dpancya JoKET. 3aTeM 3BOHHIA ...

— Bcé, cnacu6o. Otoro mocratouno. — Komuccap monoxxur tpyoky. On
3HaJI, 4TO Tpe3Bbl DpaHCya HUKOTrAA He JDKET. Tenepb OH 3Hal BCE.»

Paccmotpute cienyromue BEICKa3bIBaHUS:
A= {®pancya ObLI IbsH};

B = {Ot1pen yowuiina};

C = {®pancya mkeT};

D = {yOuiicTBO MPON30LLIO MOCIE OTYHOUH } .
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Hcrnone3ys TOTHYECKHe OTeparyy, 3aUIINTE BHICKa3bIBAHUS HHCIIEKTO-
poB. CoctaBbTe MpOW3BENIEHNE ITUX BBICKA3bIBAaHWNA W yrpocTure ero. Ka-
KO BBIBOJ cliejall koMuccap Merpa?

5(8). Ilycts A, B, C sABAAIOTCS TOJAMHOMXECTBAMU HEKOTOPOTO YHHUBEP-

calbHOTO MHOXecTBa E. C momouipio AuarpamMMm Oijepa MOKaKUTe, YTO
BBIITIOJIHAKOTCA COOTHOILICHUSA

a) (4\B)U(B14)=(4UB)\(4NB),

6) AUB=4NB,

B) (41B)U(A4\C)=4\(BNC),

r) Aﬂ(BUC):(AﬂB)U(AﬂC).
6*(12). lokaxuTe COOTHOILIEHHS MpEeAbIAYIIeH 3a1aun (IpUMepsl JoKa-
3aTebCTB CM. B §2).

7(3). B Tpéx simukax yrexar mapbl — 4€pHBIA, OeNbIil U 3eNEHbIH (B KaX-
JIOM SIIIUKE To ofHOMY mmapy). Ha mepBom simuke Hamucano «Oemnblily», Ha
BTOPOM — «YEPHBIN», HA TPETHEM — OB WIIH 3eNEHBIH». M3BecTHO, ITO
HU OJlHa HAaJIHCh HE COOTBETCTBYET ACHCTBUTENBHOCTH. BhIsicHUTE, T1E Ka-
KHe IIapsbl Jexar.
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