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Bonpocs 5151 codecenoBanmsi

Tema «MHOKEeCTBA»

1. IlonsiTME MHOXECTBA.
2. YucnoBble MHOXKECTBA.
3. Koneunsnle u OeckoHeuHble MHOKeCcTBa. CII0OCOOBI 3aJJaHHsT MHOKECTB.
4. Tloustue nmogMHOKecTBa. CBOMCTBA BKIIIOUECHHUH.
5. PaBEHCTBO MHOXKECTB.
6. IloHsTHE YHMBEPCAIHLHOIO MHOKECTBA, ITyCTOIO MHOKECTBA, JOMOJHEHUS
MHO>KECTBA.
7. I'paduaeckoe n300pakeHHE MHOXKECTB: TOHATHE JUarpaMMbl Ouiepa-
BenHna.
8. Omeparuu HaJ MHOKECTBAMH: O0BEAMHEHHE, TIEpEeCceUeHUE, Pa3HOCTb.
9. CaoiicTBa omnepaluii HaJl MHO)KECTBaMHU.
10. [TonsTue Bricka3biBaHus. [IpoCThIE U CIIOKHBIE BHICKA3bIBAHUS.
11. [lonsarue TaOMUIEI HCTUHHOCTH, 3HAUYCHUH HCTUHHOCTH.
12. Onepanyu HajJ BBICKa3bIBAHUSMHU: OTPULIAHUE.
13. Onepanuu HaJl BRICKa3bIBAHUSIMU: KOHBIOHKITUS, TU3BIOHKITHS.
14. Onepanyu Haj BEICKa3bIBAHUSIMU: UMILTUKALIUSL.
15. Onepanyu HaJ BBICKa3bIBAHUSIMHU: SKBUBAJICHTHOCTb.
16. [Topsiiok BBIMOJHEHUS JIOTHYECKUX OTIEpaLIMiA.
17. [ToHsaTHE JTOTHYECKH SKBUBAJICHTHBIX (POPMYII.
18. CBolicTBa JJOTUYECKHUX OTEpaIrid.
19. [lonsitue  TaBTONOTMU  (TOXKIECTBEHHO  HCTHHHOW  (hOPMYIIbI),
MIPOTHBOPEUHS.
20. CooTBeTCTBHME MOHSITUH TEOPUHM MHOXKECTB U MaTEMaTHUYECKOM
JIOTHKH.
Tema «buHapHBIE OTHOLIEHUSD)
1. [TonsaTre GMHAPHOTO OTHOIICHMS.
2. CriocoOb1 onrcanusi OMHAPHOTO OTHOIICHUS
3. Bunb OMHApHBIX OTHOIICHUHN.
4, CaoiicTBa pe(pJICKCHBHOCTH, CAMMETPHYHOCTH, TPAH3UTHBHOCTH.
5. OKBHUBAJICHTHOCTD.
6. OTHoOILIEHHE TOPSIAKA.
7. 3aMbIKaHHE OTHOIIICHMH.

Tema «byaeBbl pyHKIUI

[Tonsatue OyneBoi QyHKITUU.



2. bynesa (yHKIMS OHOM TEpEMEHHOM.

3. bynesa (hyHKIMS 1BYX IEPEMEHHBIX.

4. bynesa (yHKIMS n TepeMEHHBIX.

S. Yro noHumaercs mnoxa Jornueckod Qynkuuen? Kakue 3HaueHwHs
MO>KET MPUHUMATH Jorudeckas QyHKIus?

6. Uro Takoe noruueckui apryMeHr? Kakue 3HaueHUs MOXKET
IIPUHUMATh JIOTUYECKUI apryMeHT?

7. Kak onuceiBaercs gorudeckast yHKuus?

8. KakoBa nocnenoBaTenbHOCTh COCTABIICHUS TaOIMIIBI HCTUHHOCTHU IS
Jorudeckon GyHKIuu?

9. B kakoMm ctonbue TabauIbl UCTUHHOCTH PACIOJIOXKEHBbl 3HAYECHMS

JIOTUYECKON (YHKIIUU JUTsl BCEX 3HAUCHHM JIOTUUECKUX apTyMEHTOB?
Tema «KomOnHaTOpUKA»

Coueranus.

Pasmenienus.

[lepecranoBku.

dopMyJia BKIOYCHUS-UCKITFOYECHUS
ITorgaTHEe KOMIIO3UITUH.

PazOuenus

YT0 Takoe peKyppEeHTHOE COOTHOILICHUE.
Yucna Crupnunra u Karanana.

ARGl e

Tema «Teopusi rpagos»

[Tonsrue rpada.

Yactu rpada.
HeopuentupoBanubie rpadpsl.
[Touck myTeit B rpade.
JepeBbsi.

[Tapocoueranusi.

[IoToK B TpaHCTIOPTHOM CETH.
Onepauun Hajg rpadamu.

ARGl e



bT3

3aganus B OTKPBITOM (popme
Bapuant 1

3amaua (3amanme) 1. Iloctpouth Tpad TO €ro marpuie CMEKHOCTH:
10
10
0 1/
10

Haiitu cTrenenu BepivH 3Toro rpada.

O = O O
O = O O

3anada (3aganue) 2. JlaHbl MHOXKECTBA A=(1,3,7},B=(2,3,8],C=[1,8,9]. Haiitu
COCTaB MHOKECTBA, 3a7aHHOT0 Gopmynoii D=(AU B)AC.

3agaua (3amanue) 3. Jlanbl OWHapHBIE OTHOUIEHHUS
a=((1,2),(1,3),(3,3)],8=((2,3),(3,4),(3,1)]. Haiitu cocTaB GMHAPHBIX OTHOLICHUIA
T=ac B,v=PB-a.

Bamaua (3amanue) 4. Jlnsa OyneBcKol GYHKIMH [(X,,X,,X5)=(X; 1 X,) - X,
BBINHCAThH BCE IBOUYHBIC HAOOPHI, BXOSIINE B COCTAB €€ ¢IMHUIHOTO MHOKECTBA.

3anaua (3ananue) 5.BeraucauTs Beipakenue C; - Cy.
Bapuant 2
3amauya (3amanue) 1  Mertogom kapt Kapuo Haiitu MJIH® OyneBckoit

byHKIUH f(xl,xz,x3):(x1® xz) - X3 > X,

3amauya (3amanue) 2 [ns B3BemeHHoro oprpada, 3aJaHHOTO MaTpulen

oo 1 oo
W=lowo oo 2
BECOB 2 2 o

Hcnonws3yst anroputm @Droia HaAUTH MaTpUIly paccTOSHUN 1Mo rpady u
COOTBETCTBYIOILYIO MapIIPyTHYIO MATPUILY.

3anaua (3amanue) 3. Jlns rpada, 3amanHoro Marpuiieit A=

o= OO
O = O O
_ O = =
SO = OO



Haiitu paguyc, nuameTp, eHTp U nepudepuro.
3anaua (3aganue) 4. [loctpouts koa Xaddhmana mis andasuta

a b c d

0. 0.3 0.1 0.1

3amauya (3amanume) 5. Jlns B3BemieHHoro rpada, 3aJaHHOTO BECOBOM
MaTpuLen

W=

8 NN

N~ 8

1
Y ) IMOCTPOUTh MHHHMAJIBHOC OCTOBHOC ACPCBO IIO AJIT'OPUTMY
2

[Tpuma.

Bapuanr 3

1. Haiimurte AUB,AnB,A\B,B\A,eciu A =(1,4), B=]0, 8].

2. VYuopocrture BeIpakeHue: A n BUB.

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

4. W3 220 crtynenroB 163 urpator B 0acketOoin, 175 — B ¢pyr0oin, 24 He
UTparoT B 3TU UTpbl. CKOJIBKO YEJIOBEK OJJHOBPEMEHHO UTPAIOT B OGackeTO0I 1
byT6011?

5. CocraBbTe TabIUILy UCTUHHOCTH CIEAYIONIEH PopMyIibl anreOpbl
BbICKa3biBaHui: (A v B) - (A A B).

6. JlOKa)KHTe paBHOCHIBHOCT: A — B <> A A | B.

Bapuanr 4

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

2. Vmpocrure Boipaxkenue: (ANBNC)U(ANBNC)u BUC,

3. JHoxkaxwure paBeHcTBO: A\ B =(A U B)\B.

4. B rpynne 30 ctyaeHToB. Bee, kpome IBYX, UMEIOT OLICHKH «5», «4» 1 «3».
Uucno CTyeHTOB, UMEIOIIUX OLICHKH «5» - IBEHAALATh, «4» - UeThIpHAAUATh, «3»
- mecTHaANaTh. Tpoe ydyaTcs Tuiib Ha «5» U Ha «3», TpOe — JTUIIb HA «5» U «4» U
YETBEPO JIMIIb Ha «4» 1 Ha «3». CKOJIbKO YeJIOBEK UMEET OJJTHOBPEMEHHO OLICHKHU
«5», «4» 1 «3»?

5. CocraBpTe TabIUIy UICTUHHOCTH CIAEAYIOIIEH POpMYIIbI areOpbl
BbIcka3bpiBaHuil: (A — B)A (B — C)) - (A — C).

6. Joxaxute paBHOCWIBHOCTh: AA(AVC)ABVC)< (AAB)V(AAQ).

Bapuant 5
1. Haitnute A UB, AN B, A\B,B\ A, ecniu A =[2, 5], B= (-, 3).



2. Ynpocrure Beipaxkenue: (AnB)n(AU B).

3. Joxaxwure paBeHcTBO: A N(B\C)=(ANB)\ (AN ).

4. W3 64 cTyaeHTOB Ha BOMPOC, 3aHUMAIOTCS JIK OHU B CBOOOJIHOE BpeMsi
CIIOPTOM, YTBEPJAUTENIbHO OTBEeTUIN 40 UeoBeK; Ha BOMPOC, JIFOOST JIM OHU
CIIyLIaTh MY3bIKY, 30 4EJIOBEK OTBETWIIM YTBEPAUTEIBHO, IPUYEM 21 CTYAEHT
3aHUMAIOTCS CIIOPTOM U JIFOOST CIIyIIaTh My3bIKY. CKOJIBKO YEIOBEK He
YBJIEKAKOTCS HU CLIOPTOM, HUA MY3BIKO?

5. CocraBbTe TabIUIy UICTUHHOCTH CIAEAYIONIEH PopMyIibl areOpbl
BBICKa3bIBAHUM: (—| Av | B) A C— (A < B).

6. JlokaxuTe paBHOCUIBHOCTh: A A A < A.

Bapuant 6

1. Haiinute AUB, AnB,A\B,B\A, eciu A=[0,7), B=(-x,2).

2.  Vumpocture Beipaxkenue: (ANBNCND)U(ANC)U(BNC)U(CND).

3. JHoxaxwute paBeHcTBO: (A U B)\C=(A\C) U (B\C).

4. Cpenu 35 TypuCTOB OJIHUM aHIJIMKUCKHUM SI3BIKOM BIAACHOT 11 denmoBek,
AHTJIMIUCKUM U QPAHILy3CKUM — 5 4eNlOBEK, 9 ueoBeK He BIAACIOT HU aHTJIUUCKUM,
HU (paHIy3ckuM. CKOJIBKO YETOBEK BIIAJCIOT TOJBKO (PPAHILY3CKUM SI3BIKOM?

5. CocraBbTe TabIUIy UICTUHHOCTH CIAEAYIOIIEH POopMyIIbl areOpbl
BBICKa3bIBaHM: (A A (—| C— | B)) & A.

6. Jlokaxure paBHOCWIBHOCTh: A vV (B A A) < A.

Bapwuant 7

1. Haiinute AUB,AnB,A\B,B\A, ecniu A=(-3,7), B=][0, 10).

2.  VYmpocrute Belpakenne: AU BU C,

3. JHoxkaxwure paBeHcTBO: (A\C) N (B\C)=(AnB)\C.

4. AHKeTHpOBaHWE, IPOBENAECHHOE CPEIN 57 CTYIEHTOB, IOKA3aJI0, YTO B
1aXMaThl yMEIOT UTpaTh 35 yenoBek, B mamku — 40 4enoBek, npuyeM B 00€ Urpbl
yMeroT urpath 21 dyenoBek. CKOJIBKO YEIOBEK HE YMEIOT UTPAaTh HU B IIAXMAaThl, HU
B IAIIKH?

5. CocraBbTe TabIUIy UICTUHHOCTH CIEAYIONIEH PopMyIibl areOpbl
BbICKa3bIBaHU: (A — ] B) A (—| A v B).

6. Joxaxute paBHOCWIbHOCTE: A V(B AC)< (AvB)A (B v O).

Bapuant 8

1. Haiinute AUB,AnB,A\B,B\A, ecitu A=(3, 5],
B = (-0, 10).

2. Ympocture BeipaxeHue: (AU B)n(AU B),

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

4. W3 25 cTyaeHTOB IpyIIbl OTIMYHOY» M0 AHTIUUCKOMY SI3BIKY 10 SK3aMEHY
nonyunau 10 yenoBek, «OTIIMYHOY» MO MaTEMATHKE Moay4dniin 14 yenosek. 7

6



CTYJIEHTOB NOJYYHJIN «OTIUYHO» IO 000uM npeameTam. CKOJIbKO CTYIEHTOB
IpyIIbl HE UMEIOT OTJIMYHON OILIEHKH HU IO MaTeMaTHKe, HU 10 aHIJIMICKOMY
A3BIKY?

5. CocraBpTe TabIUIy UICTUHHOCTH CIAEAYIOIIEH POpMYIIbl alreOpbl
BBICKA3bIBAHUU:
(A— (B — C)) > (A—B)— (A — C)).

6. Jlokaxure paBHOCHIBHOCTB: (A A B) v (AVv B) A (1A Vv |B)) < A vB.

Bapuant 9

1. Haiimute AUB,AnB,A\B,B\A,ectm A=[-2,4), B=(1, 6).

2. VYmpocrture Beipaxenue: (A U B) N (AU B) N (A U B).

3. JHoxaxwute paBeHcTBO: A\ (B\C)=(A\B)U (AN C).

4. B onuMnuaze 1o MaTeMaTukKe NpuHsIIo yyactue 10 ydyeHuKoB Kiacca, B
OJIUMIMHUAJIE TI0 OMOJIOTUM — 7 YEJIOBEK, B OJIMMIIHAJIE 10 (hU3UKe — 9 YeJIOBEK.
N3BecTHO, 4TO B OJIUMMMAZaX MO0 MaTeMaTUKE U OMOJIOTHH Y4acTBOBaIo 4
YY€HHKa, B OJJUMIIMAAX 110 MaTeMaTrKe U PU3KKe — 5 UeJIOBEK, BO BCEX TPEX
onuMIInaaax — 2 yueHuka. CKoJIbKO IIKOJIbHUKOB Y4aCTBOBAJIO B OJIUMITHAJIAX TIO
¢bu3nKe U OMOJOTHH, €CJIM BCET0 YYACTHUKOB ouMIHuaja Obuio 17 yenoBek?

5. CocraBbTe TaOIUIly UCTUHHOCTH CIEAYIONIEH PopMyIIbl anreOpbl
BbICKa3bIBaHui: (P <> Q) — (P A Q).

6. Jlokaxure paBHOCUILHOCTE: AV B 1A A B.

Bapuant 10

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

2. Ymnpocrtute BoipaxeHue: AU BU A,

3. JHoxaxwute paBeHCTBO: (A\B) N (C\D)=(AnC)\ (B U D).

4. B rpynne 30 ctyaeHToB. M3BecTHO, 4TO 18 4eOBEK UMEIOT CIIOPTUBHBIN
pasps 1o JbbkaMm, a 16 — no mnaBanuto. 10 cTyIeHTOB HE UMEIOT pa3psia HU 1O
IJIABAHUIO, HU M0 JibKaM. CKOJIBKO CTYJIEHTOB UMEIOT CIIOPTUBHBINA pa3psi U 1o
IUIABaHMIO, U 110 JbIKaM?

5. CocraBbTe TaOIUITy UICTUHHOCTH CIEAYIONIEeH PopMyITbl anreOpbl
Bbicka3biBaHui: (P A (Q — P)) v 1P,

6. JlokaxuTe paBHOCHIBHOCTh: A Vv (—| AAB)< AvVvB.

Bapuanr 11

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

2. Ynpocrure Beipaxkenue: AU(ANB).

3. Jloxaxwure paBeHctBo: (A\B) U B=A UB.

4. MHoxecTBO M COCTOHUT U3 M JIUII, BJIAACIOIINX XOTS ObI OJTHUM
WHOCTPAHHBIM SI3BIKOM — aHTJIMUCKUM, (PpaHIly3cKuM, HeMelKuM. M3BecTHO, uTO
AHTJIMIUCKUM S3bIKOM BiazAetoT 70 nuil, Gppaniry3ckum — 65, Hemenkum — 50,



aHrIUICKUM U QpaHiry3ckuM — 40, aHrmuiickuM 1 Hemeukum — 30, GppaHIry3cKuM
n HeMelkuM — 20, a BceMu TpeMs si3bikamu — 5. Haiitu m.

5. CocraBpTe TabIUIy UICTUHHOCTH CIAEAYIOIIEH (POpMYIIbI areOpbl
BbIcKa3bpiBaHUil: (P A (Q v ] P)) A (—| Q—-P)vAQ.

6. JlokaxuTe paBHOCUIIBHOCT: TA v (AAB)< 1A vB.

Bapuanr 2

1. Haiinmute AUB,AnB,A\B,B\A,ectu A=][0,5),B=][2, +).

2. Vmpocrure BeIpaxkenue: AU BUB.

3. Joxaxute paBeHcTBO: A = (A \B) U (A N B).

4. B onHoM ceMbe OBIJIO MHOTO JeTel. 7 JIFOOMIH KaIycTy, 6 — MOPKOBb, 5 —
ropox, 4 — Karycry ¥ MOpPKOBb, 3 — KaIllyCTy ¥ TOpPOX, 2 — MOPKOBb U TOPOX, 1 —
Bce. CKOJIBKO JieTel B ceMbe?

5. CocrtaBbTe TaOIUILy UCTUHHOCTH CIAEAYIOMIEH PopMyIIbl anreOpbl
BbICKa3bIBaHUl: P - QAP - (PV R).

6. JlokaxuTe paBHOCUIIBHOCT: TA v (AAB)< (A—B).

Bapwuanrt 13

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

2. VYnpocrure Bripaxenue: (A U B) N (AU B),

3. Joxaxwure paBeHcTBO: A\ (A\B)=A N B.

4. B oryere 00 N3y4eHUH HHOCTPAHHBIX SI3BIKOB CTYJAEHTAaMHU TOBOPUIIOCH,
gyto 13 100 yenoBek 5 M3y4yaroT aHIMUCKUH, HeMekuid u ppaniry3ckuii, 10 —
AHTTIMICKUI 1 HEMEUKH, 8 — QpaHIly3CKUN U aHTIHICKUi, 20 — HEeMEUKH U
¢bpanysckuii, 30 — anrnuiickuii, 23 — Hemeukuit, 50 — ¢ppanysckuil. Tomy, KTO
COCTaBHJI OTHYET, OBLIO YKa3aHO Ha omOKu. BepHo nu 3107

5. CocraBbTe TabIUIy UICTUHHOCTH CIAEAYIOIIEH PopMyIibl areOpbl
Bbicka3biBanuil: (P A (Q v ] P)) A ((—\ Q—-P)VvQ).

6. JlokaxuTe paBHOCHIBHOCTb: A A (—| A v B)< (AAB).

3ananus B 3aKpbITOi (hopMme

1. Jlansl nepeceuenne D=AnNB u oObenuHEHUE MHOXKECTB E=AU B, Yka3aTb
BEpHbIE COOTHOMLIECHUS: 1¢D S E,20ES D,3: DAE=¢.

0 010
o 0 010

2. Ilyctp rpad 3amaH MaTpHIe CMEXHOCTH A= 1 1 o 1| Ero pammyc
0 010

paBeH
1)0,2) 1, 2) 2, 3) 3. Yka3aTbh BepHBIil OTBET.



3. Jlambl MHOKecTBa A=(0,(0,1]] 1 A=|(0,1)|. MommocTs |AxB| ux nexaprosa
npousBeaeHus pasHa 1) 1, 2) 2, 3) 3, 4) 4. Ykazarb BEpHbIil OTBET.

4. Mycte  Dy(f)-  enumamuHoe  MHOXECTBO  OYIEBCKOH  (YHKIME
f(x,,%,)=x, - x, » x,. Toraa MolHOCTH 3TOr0 MHOXKECTBA | D, (f)| paBna

1) 0,2)1,3)2,4)3,5) 4. Yka3aTh BepHbIii OTBET.

5. O6pas ao B(3) KOMTIO3HUITHH OMHAPHBIX
a=[(12),(1,3),(33)].p=(2.3).(34].(3.1)]
Ha sjeMeHTe 3 umeeT B cBoeM coctae 1) 0, 2) 1, 3) 2, 4) 3 snemeHra.
YKa3aTh BEpHbIN OTBET.

6. KomoBoe paccrosuue xoma |(1,0,1),(0,1,0)] pasmo 1) 0,2) 1, 3) 2), 3) 3.
YKa3aTh BEpHbIN OTBET.

7. Jns coobmenus s—aabcdd u xoma

a b c d
111 10 01 00
1

Jlnuna xomoBoro cioBa Oyaer 1) 12,2) 13, 3) 14, 4) 15, 5) 16
CHMBOJIOB.

0 010
o 0 01O
8. I'pad 3aman maTpuneii A= 1 1 o 1| Ommmeer 1)2,2)33)4,4)5,5)06
0 010
pebep. YkaszaTh BEepHBIN OTBET.
0 1 10
o 1 0 10
9. I'pad 3aman matpuueit A=\, ;| , ;| Torma paccrosHue or BepiHHEI 2
0 010
10 BepmuHbl 4 1o Tpady paBHo 1) 1, 2) 2, 3) 3, 4) 4 . YkazaTh BepHbII
OTBET.
01 11
o 1 0 0O
10.I'pad saman matpumennt A=l 00 0 Torma MaKCHMAaJIbHOE
1 0 0O

[S—

MapoCoYeTaHue B TAHHOM Ipade uMeeT
BEPHBIN OTBET.

11.ITycts D, (f)- HyneBoe MHOKECTBO GyiIeBCKOi (ByHKIHH f(X1,X,)=(X,® X), « X,
. Torga MorHoCTS 3TOro MHOXKecTBa |Dy(f| pasua 1) 0, 2) 1, 3) 2, 4) 3.5) 4.
YKa3atb BEpHbIN OTBET.

12.1Ipoo6pas (o B)7(3) KOMIIO3UIIMU OUHAPHBIX

)0,2)1,3)2,4) 3 pebpa. YkazaTb

9



Ha dJeMeHTe 3 uMmeeT B cBoeM coctase 1) 0, 2) 1, 3) 2, 4) 3 snemeHTa.
YKa3atb BEpHbIN OTBET.

13. /Ins1 B3BemeHHoro rpada, 3aJjaHHOTO BECOBOM MaTpulien

o 1 2
W=[1 o 2 |HOOCTpOUTh MUHHMAJIbHOE OCTOBHOE I€pEBO UMeEET Bec 1) 1,
2 2

2)2,3)3,4)4,5) 5 YkazaTh BepHbII OTBET.

14.]JIns B3BenieHHOTo rpada, 3aJaHHOr0 BECOBOM MaTpuliei

o 1 2
W=|1 oo 2| MUHUMAaJIbHBINI [0 BECy UK B rpade umeet Bec 1) 2, 2) 3,
2 2 o

3)3,4)4,5) 5. Ykazarb BepHbII OTBET.

15. [Ipu MaKCUMaJIbBHOM YIPOILIEHUHU OyJneBcKou byHKUMN
f(x,y,z)=xV XyV yzV Z B KOHEYHOM BbIpakeHUH mosydaem 1) 1,2) 2, 3) 3,
4) 4 6yxBbl. YKa3aTh BEPHBII OTBET.
Pewnts 3a1aqy. Haiitu MIH® OysneBcKou byHKIMH
f(x,y,z)=XV xyV yzV Z.
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