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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn  oneHouyHwsix cpeacts (GOC) — HeorbemiieMas dacTb pabouei
IPOrpaMMbl TUCHUILUTUHBI (MOAYJIs) «/luckpeTHas MaremMaThkay U npegHa3HaueH IS
KOHTPOJII W OILIGHKM OOpa30oBaTeNbHBIX JOCTHXKEHUU CTYJIEHTOB, OCBOMBIIUX
MpOrpaMMy JUCHMILUIUHBI (MOITYJIA).

1.2. Henu u 32124 (pOHAA OLIEHOYHBIX CPEICTB

Henp ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKHA OOYYarOIIErocs
tpeboBanusiMm OPI'OC BO OakanaBpuar mo HampasieHuto noarotoBku 01.03.01
Martemaruka, yTBEpXACHHBIM TpUKa3oM MUHHCTEpCTBA O0pa30BaHUA U HAYKU
Poccuiickoit  ®enpepatun ot 10 siuBaps 2018 r. Ne 8 (¢ U3MEHEHUSIMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenr koMmeTeHIUil, (OpMUpPYEeMBIX B Mpolecce OCBOEHUSA
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Ipouecc ocBoeHUs AMCHUMIUIMHBI HalpaBieH Ha OBJAJECHUE CIEAYIOIHUMHU
KOMIETEHIUSIMHU:

Kox mo ®I'OC BO \ HNHaukaTop 10CTHKEHUA
O6menpodeccronanbHbIe
OIIK-1 — crioco0Oen MPUMEHSITh OIIK-1.1. Ilomumaer 3HAYeHUE HAKOILICHHS
QyHIAMEHTaIbHbIE 3HAHHS dbyHIaMeHTalbHBIX ~ 3HAaHUM B oOmactu
9

MaTeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HayK,

MOJIyYeHHBbIE B 00J1aCTH .
n HCIOJBb30BaThb HX B HpO(i)eCCI/IOHaJ'ILHOI/I

MaTeMaTUYECKUX U (UJTN) €CTECTBEHHBIX

JEATENHHOCTH.
HayK, 1 UCIIOJIb30BAaTh UX B OIK-1.2. Wmeer  mpeacrtaBieHue 00
poheCCUOHATIBHON JIEATEIIbHOCTH. MCIIOJIB30BAaHUN (DYHJIAMEHTAIBHBIX 3HAHUH B
obnactu MaTeMaTUYECKHUX u (vm)

€CTECTBEHHBIX HAyK, U HCIIOJIH30BaTh HX B
pohecCHOHANEHOM e TENLHOCTH.

1.4. Dranbl GopMUpOBaHMS KOMIETEHIHUII M CpPeACTBA OIEHUBAHUA
YPOBHA UX C()OPMUPOBAHHOCTH

Jransl popmupoBanusa komnereHuuii | Komnerenunu KoHTpOo/IbHO-0LIEHOYHBIE
cpeacTBa / cnocod
OLICHUBAHMS
MHOkeCTBa U CIIOCOOBI UX 3aMaHUs OIIK-1 VYcrHblii onpoc. BeinmonHenne

MPAKTUYECKUX 3aJaHHUI

Onepanuy HaJl MHOKECTBAMHU OIIK-1 VYcerabiil onpoc. BeinonHenne
MPAKTUYECKUX 3aJaHHUI

bynean. IIpsimoe npounssenenue mHoxkects | OIIK-1 YerHbI onpoc. BeinonHeHue
MIPAaKTUYECKUX 3aJaHUI

OtHoueHue. 3ajaHue OTHOIEHUI OIIK-1 VYerHb onpoc. BeimonHenne
MPAKTUYECKUX 3aJaHHUI

CaolicTBa OMHAPHBIX OTHOLLIEHUI OIIK-1 VYerHb onpoc. Beimonxenne
MPAKTUYECKUX 3aJaHUI

OnemeHThl KoMOUHaTopuku. [loHsTHE OIIK-1 YerHbl onpoc. BeinonHeHue




KOMOMHATOPHOM 3a1aun. [IpaBuiio cymMMsl 1 MIPAaKTUYECKUX 3aJaHUI
IIPOU3BEICHUS.
Pa3zmenienus, nepecTaHoOBKH. OIIK-1 VYerHbi onpoc. Beimonxenue
MPAKTUYECKUX 3aJaHHI
Yucna coueTaHuii 1 UX CBOMCTBA. OIIK-1 VYerHbli onpoc. BeimonHenue
MPAKTUYECKUX 3aJaHHUI
Tpeyronpuuk [lackana. buanom Herorona. OIIK-1 VYcerabliil onpoc. BeinonHenue
NPaKTUYECKUX 3aJIaHUM
IlepecTaHOBKHM M COYETAHHUS C OIIK-1 YerHb onpoc. BeinonHenue
[IOBTOPEHUSAMU. IMPAKTUYCCKUX SaHaHI/Iﬁ
OcHoBbI Teopuu rpados. OnpenencHue OIIK-1 VYerabliil onpoc. Beinonnenue
rpada 1 OOBIKHOBEHHOTO rpada NPaKTHYECKUX 3aaHUi
OtHomeHus: cMexHoCcTH U uHIUAeHTHoctn | OIIK-1 VYerHbli onpoc. BeinmonHenue
MPAKTUYECKHUX 3aJaHUN
CreneHp BEpIIMHBL, JIEMMa O OIIK-1 VYerHbli onpoc. Beinmonxenue
PYKOIIOKATHSIX U €€ CIIEICTBUE. NPAKTHYCCKUX 3a/[aHUH
Nzomopdusm rpados. OIIK-1 VYcerHeli onpoc. Beimonnenue
NPaKTUYECKUX 3a/IaHUI
[Toarpadsr u Tune! noarpagos. OIIK-1 VYcerabliil onpoc. BeinosHenue
NPaKTUYECKUX 33JIaHUM
MapupyTsl, Lenu, IPOCThIE LEIH, [IUKIIBL. OIIK-1 VYcerabiil onpoc. BeinosiHenue
NPaKTUYECKHUX 33JIaHUM
OTHo1IEHNE CBSI3HOCTH U KOMIIOHEHTBI OIIK-1 YerHbI onpoc. BeinosHeHne
CBA3HOCTH. NPaKTUYECKUX 33JIaHUM
MOCTBI ¥ YUCIIO KOMIIOHEHT CBSI3HOCTH. OIIK-1 YceTHbI onpoc. Beinonxenue
MOCTBI ¥ IIMKJTBIL. MPAKTUYECKUX 3aJaHHUI
JiBynonbHble rpadsl U Teopema Kenura. OIIK-1 VYcerHb onpoc. BeimonHenne
NPaKTUYECKHX 33JIaHUM
Onpenenenue oprpada, AMarpaMmsl, OIIK-1 YcrHbI onpoc. BeimonHeHne
MOJIYCTEIEHH 3aX01a U UCXO0Ha IS HPAKTHYECCKHUX 3aJaHUI
BEPILHH.
[TIpomMexxyTouHast arrecranus OIIK-1 DK3aMeH

1.5. Onucanue nokaszarese (pOpMUPOBAHNS KOMIIETCHIM I

Koa v HanmeHnoBaHue
KOMIIETCHIIUN

Iloka3aTenn AOCTHKEHMS] KOMIIETEHIUH (3HATb, yYMeETb,
BJIAJIETD)

OIIK-1. CiocobeH npuMeHsTh

Ct)yHIIaMeHTaIIBHBIe 3HaHWs, ITOJTYYCHHBIC

B 00JTaCTH MaTeMaTHIECKUX U (WMIIH)

€CTCCTBCHHBIX HAYK, 1 UCIIOJIB30BaTh X

B IPOQeCCHOHATBHON JeSITeTbHOCTH

3HaeT: OCHOBHBIC IOHATHS TEOPHH MHOXECTB, CIIOCOOBI
NpPEJCTaBICHNUS  MOCIENOBATENbHOCTE U  JIEpEeBbEB B
KOMITBIOTEpE, TOHSITHE MOPOKAArONIEeH (YHKIIMH, OCHOBHBIE
KOMOUHATOpHBIE (hOPMYJIBI, CIIOCOOBI MPEICTaBIeHUs TPadoB;
YMeer: pemarh OCHOBHBIC 3aJlaud W3ydaeMble B KOHTEKCTE
JUCLUTUIMHBL, pa3pabaThiBaTh MPOrpaMMsl Ui 3 (HEKTUBHOTO
pemieHust 3adad  JUCKPEeTHOH MaTeMaTWkd; paboTath ¢
MaTeMaTHYECKUMHU 00bEKTaMHU UCIIONb3YS U3YUYEHUH CIIOCOObI
Y METO/IBI;

Baaneer HABBIKAMU: criocobamu reHepaluu
KOMOWHATOPHBIX OOBEKTOB, B YaCTHOCTH I€PECTaHOBOK,
MOJMHOXECTB MHOXKECTBA, Pa3MEUICHUH C TOBTOPEHHIMH,
CrocoOOM  TOPOXKJICHUS  COCAMHCHWH, KOMOWHAIMN W




pa3OreHnid, OCHOBHBIMH IMOHATHIMH 110 TEOPHH rpadoB.

1.6.

Kpurepuu

(popMupoBanusn
Cucrema oneHUBaHUS Y4eOHBIX JOCTHKEHHH CTYICHTOB

OLICHUBaHUHA

KOMHeTeHIII/Iﬁ Ha Pa3HbIX

04HOI1 opMbI 00yUEeHUSA

JTanax

Buna rexyuieil yueOHo padoThbl

Koaun4yecTBO 0a71710B

1 cemectp

Breimonaenune naauBuayansaoro 3ananus (KCP).

10

Brimmonmnene mTHCEMEHHBIX JOMalITHHUX SaﬂaHHﬁ.

15

Pemenue 3amau

25

DK3aMeH (MMChbMEHHBIHN )

50

Hroro:

100

HakonureabHas cucreMa ouneHuBanus no 100-0a1JnH0M IKAJIe

Yeroipexodali-
JbHAs CHCTeMA
OLIeHUBAHUS
IK3aMeHa

100-
(ENNISIET: |
IKaJaa

BykBennas mkana, coorsercreyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

OT1ianyao

90-100

A — OTJIMYHO — TEOPETUUYCCKOE COJIePIKaHUE Kypca
OCBOCHO ITOJIHOCTBIO, 0€3 Mpo0OeIoB; HEOOXOIUMBIC
MPAKTUICCKHIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepuaaoM c(hOPMHPOBAHBI; BCE
MPEeTyCMOTPEHHBIE TIPOTPAMMO 00yICHHUS
yaeOHbIE 3aJaHUs BBIITOJIHEHBI, KAUEeCTBO UX
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJlIOB, OIMHU3KUM K
MaKCHUMaJIbHOMY

Xopomo

83-89

B — o4eHb XOpOIIO — TEOPETHYECKOE COACPIKaHNE
Kypca OCBOCHO MOJHOCTHIO, O3 TPOOeoB;
HE00X0IMMBbIE TPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OPMHPOBAHEIL; BCE TIPETYCMOTPEHHBIE
MporpamMMmoii o0ydeHust yueOHbIe 3a/1aHUs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM OalljIoB, OJIM3KUM

K MAaKCUMAJIbHOMY

Xopo1o

75-82

C — X0Opo1I0 — TEOPETUYECKOE COJIEPI)KAHNE Kypca
OCBOEHO MOJHOCTBIO; HEKOTOPBIE MPAKTUUECKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHaIOM
c(hopMUpOBaHbI HETOCTATOYHO; BCE
IPeIyCMOTPEHHBIE IPOTPaMMOit 00yueHHs
yueOHbI€ 3a/JaHUS BBINOJIHEHbI, KAYECTBO
BBITNIOJTHEHUS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHUCIOM 0aliIOB, HEKOTOPBIE BUIbI
3aJJaHUN BBITOJIHEHBI C OIHMOKaAMU

Y nosnerBo-
pUTENBHO

63-74

D — yA0BIETBOPUTETBHO — TEOPETHUECKOE
colepKaHUE JUCUHUIUIMHBI OCBOEHO YaCTUYHO, HO
POOEIIbI HE HOCST CYILIECTBEHHOTO XapaKTepa;
HE00XO0IMMBbIE MPAKTUUYECKNE HABBIKU PaOOTHI

C OCBOCHHBIM MaT€prajioM B OCHOBHOM

3autreHo

HX




chopMupoOBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOrPaMMOi 00y4YeHHUs
y4eOHBIX 3aJ]aHUH BBIITOJHEHO, HEKOTOPHIC

M3 BBIITOJTHECHHBIX 3aﬂaHHﬁ, COACPIKAT OH_II/I6KI/I

VY noBieTBO- 50-62 E — nocpeicTBEHHO — TEOPETUYECKOE
pUTEIBHO CoJIepXaHue Kypca OCBOCHO YaCTHUYHO;

HEKOTOpbIE MPAKTUUECKHE HABBIKU PAOOTHI

HEe c(hOpMUPOBAHBI, MHOTHE MPEyCMOTPEHHBIE
porpaMMoil 00ydeHus yueOHble 3a/1aHus

HE BBITIOJHEHBI JTH00 KaYeCTBO BBHITIOJIHEHUS
HEKOTOPBIX M3 HUX OLICHEHO YMCIIOM OaJlioB,
OJIM3KUM K MUHUMAJIbHOMY

HeynosnerBo- 2149 FX — HEey10BIETBOPUTEIIBHO — TEOPETHUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOEHO YaCTHYHO; He 3aureno

HEOOXO/IMMbIE MPAKTUYECKUE HABBIKUA PAOOTHI
HEe CPOPMUPOBAHBI; OOJILITHHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yJIeHuUs
y4eOHBIX 33J[aHUil HE BBIMOJIHEHO 00 KaueCTBO
UX BBIOJHEHHS OLIEHEHO YHCIIOM 0aJlIoB,
OJTM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaIOM Kypca BO3MOYKHO ITOBBIIIICHUE
Ka4eCTBAa BBIMOJHEHUs YUCOHBIX 3a1aHuUi

Heynosnerso- 0-20 F — Hey10BIETBOPUTEIHLHO — TEOPETUUECKOE
PHUTENBHO coJiep’KaHue Kypca HE OCBOEHO; HE0OXO0IMMbIe

MIPAKTUYECKHE HAaBbIKU PabOThI

He c(hopMUPOBaHbI; BCE BHIMOIHEHHbIEC YUeOHbIE
3aJJaHus coJepKaT rpyOble OlMOKH,
JIOTIOJTHUTEIIbHAS CAaMOCTOSATENIbHAS paboTa Hajl
MaTepuaioM Kypca He IPUBEET K KaKOMY-JIH00
3HAYUMOMY MOBBIIIECHHUIO Ka4€CTBA BBINIOJIHEHMS
y4eOHBIX 3aJJaHu

W N =

Nons

8.

9.

2. KOHTPOJIBHO-OINEHOYHBIE CPEACTBA

2.1.01eHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJIs (TUIIOBBIE)

Bomnpocsl 1151 yCTHOT0 onpoca:
[ToHsiTHE MHOKECTBA U KOPTEXKA.
CriocoObl 3a71aHNsT MHOYKECTB.
[TonsiTHe MOAMHOXKECTBA U HAAMHOXKeCTBa. Pa30ueHus v moKpeITUS
MHOKECTBA.
Onepauuu HaJi MHOKECTBAMH.
Uto Ha3bIBalOT MHOkECTBOM? [IprBeauTe mpuMepbl MHOXKECTB.
Kakoe MHOXk€eCTBO CUMTAETCS ONPEICIICHHBIM?
[TpuBeauTe mpuMepbl MHOKECTB, DJIEMEHTBI KOTOPBIX SIBJISTFOTCS
MHOKECTBAMHU.
Kak 0603Hauar0TCss MHOXKECTBA U UX DJIEMEHTHI?
Kakumu criocobamMu MOXKHO 3a/1aTh MHOYKECTBO?

10.Chopmynupyiite onpenencHus KOHEYHOrO U 0ECKOHEYHOTO MHOKECTBA.




11.ITpuBeanTe mpUMeEphl KOHEYHBIX U OECKOHEUHBIX MHOXKECTB.

12.4Y10 Ha3bIBaIOT MOJMHOXKECTBOM MHOKECTBA?

13.JTaitTe onpenesieHne MmyCTOro MHOKECTBA.

14.Kakum sIBISIETCS TyCTOE MHOYKECTBO: KOHEUHBIM MJIM O€CKOHEUHBIM?
15.Chopmynupyiite onpeneaecHue YHUBEPCATIbHOTO MHOKECTBA?
16.OcHOBHBIE MOHATHUS TEOPUU TPAPOB.

17.Tunsl rpadoB, OpUEHTUPOBAHHBIE K HEOPUEHTUPOBAHHBIE TpadBbI.
18.2nemenTs rpadoB. [loHATHE BaJeHTHOCTH B TeOpuu rpadoB.
19.MapupyTsl 1 IUKIJIBI B Tpadax.

20.[Tonsitue csiznoctu rpada. TpuBnagbHbIC, TOTHBIC U IBYAOJIbHBIC TpadBbl.

21.[lonsiTue siinepona rpada. 3agada 0 KCHUTCOEPICKUX MOCTaX.

22.Teopema Diiiepa 0 CyMMe CTENEeHEH BepIIiH rpada u e€ 10Ka3aTeabCTBO.

23.Dii51epoBbl M TAaMUJIBTOHOBBI UKL, [loHSTHE TaMUIIbTOHOBA rpada.
24.0Onepanuu HaJ rpadami.

25.IlonsTre mIanapHoro rpada.

26.XpomMaTuyeckoe U IMUKIOMaTHIecKoe yucia rpada.

27.AnroputM. JleMKCTphl MOUCKA KpaTyalIero myTu B rpade.

3anaHus I NPoBeieHNs] KOHTPOJIbHON padoThI:
IIpakTH4eckue 3aaHus:
1. HaliguTe MOITHOCTH MHOYKECTBA:
a) A={3,74,49 {numben};
0) B={-+ kb B
B) C={xeN|x<67&x8};
F) D={er|2,9£x2 £9,2}.
2. Kakoe u3 cneayrommx yTBEpKIACHUMN SBISIETCS UCTUHHBIM:
a) MHOXKECTBO B={xec R|sinx=0} — KOHECYHO;
6) 210eC={xeN|x2&x3};
B) MHOJKECTBO A= {reQ|x*—1=0} — 6eCKOHEUHO;
F) {K,o,m} = {m,o,K} = {O,K,m}.
3. 3agaiiTe BCeMH BO3MOYKHBIMH CIIOCO0aMH MHOKECTBO:
a) BCEX MPOCTHIX YETHBIX HATYPAIbHBIX YHCET;
0) OyKB CJIOBa «aTTeCcTaTy;
4. Onpenenute, KakKUe JIEMEHTBI COJICPKUT MHOXKECTBO:
a) A={xeN|36ix};
5. CBsi3aHbl 11 MEXKTy cOOOM omneparieil BKIIOUSHHE MHOKECTBA:
a) A={222324%}u B={1234}:
6) C=frez|5<x’<55)u D={rez|2<x* <22};

6. JlaHO yHHMBEpPCAJIBHOE MHOXECTBO U ={3,4,56,7,..30}. 3amuIimTe

yHusepcyMa U noaMHoxecTBa:
a) A Bcex KyOOB UHCell;
0) B BCceX NPOCTHIX YHCEIT;

TUTS



7. Haiinute oObenuHEHHE, TEPEeCcEeYeHHE, TEOPETHKO-MHOXECTBEHHYIO
Pa3HOCTb, CHMMETPUYECKYIO Pa3HOCTh MHOKECTB:

a) A={34,5} u B={4,56,7};

6) C={3,69,.} u D={510,]5,.;

8. Jlano yHuBepcambHOe MHOXkecTBO U ={2,..,20} M ero IOJMHOXECTBa
A={12,..17}, B=1{23,..,18}, C={34,...,19} u D={45,..,20}. Haiture:

a) (ANB)\(cUD);

6) A\B;

9. Ynpocrture BeIpakeHUE:

a) (X ﬂl_/)UY :

6) (xUrUz)n(xUruz)NyNz;

10. [TocTpoiiTe Oysean MHOKECTBA:

a) A=1{0};

0) B=J;

11. Haitgure npsiMoe IpOU3BENEHUE MHOKECTB:

a) A={0,1} u B={3.4};

0) C= {a,b,c,d} ubD= {+,—};

12. IlocTpoiiTe Ha KOOPAUHATHOM INIOCKOCTH MPSMOE ITPOU3BEAECHUE MHOKECTB:

a) [3:5]x[4:6];

0) [— 2;3]>< R;

13. 3apmaiite MaTpUYHBIM U TpadUyecKuM criocodamMu OMHApPHOE OTHOIIEHUE A
Ha MHOJKECTBE B = {1,2,...,7}, €CIIN:

a) f={55).(6:7).(6:6)};

6) B={(x;y)e BxB|x+y=1};

14. HaiiquTe nomosiHeHHe U 00paTHOE OTHOIICHUE K OTHOIICHUIO:

a) a=1{(1:1).(2:2).(3;5)} Ha MHOKECTBE {1.2....,5};

0) p={(x;y)eAxA|yix}, A={2,...5};

15. Onpenenure, Kakue CBONCTBA UMEET OTHOLICHHUE:

a) a={La)(2b)(c:3)} na A={1,23,a,b,c};

0) f={(uy)eZxZ|x=y};

16. [TocTpoiiTe (eciiu 3TO BO3MOKHO) Ha MHOKecTBe Q ciieyroniee OTHOIICHHE:

a) peiekcuBHOE, ACHMMETPUYHOE, TPAH3UTHUBHOE;

0) anTupedIEKCUBHOE, CHMMETPUYHOE, TPAH3UTUBHOE.

17. Haliiure KOMMOO3UIIMIO OTHOIIEHUW p M o, €CId OHMU OINPEICIICHbl Ha

MHOXECTBE A= {1,2,3,4,5} ¥ 3a71aHbl TpaUUYeCKu:

a) 1 o
e,




6) 4 1 5

—>» 5 o
p l
5 1 2 3¢

»

3
18. IlocTpoiiTe Tpu SKBUBAJIECHTHOCTH Ha MHOKECTBE:
a) X ={1,2,3};
0) X =1{4,5,6,7};

19. Haiinure Bce pa3OHeHUss MHOXKECTBAa Y M COOTBETCTBYIOLIUME WM
DKBUBAJICHTHOCTH, €CIIN:

a) ¥ ={1,2,3};

0) Y ={a,b,c,d};

20. Kakue wu3 mNpUBEACHHBIX MATPHUI] 33JAIOT OTHOLIEHWE IMOPSAAKA WIH
OTHOILIEHHE KBUBAJIEHTHOCTH:

a) A:[g gj; 6) A:((l) (1)} B) A:((l’ ‘1)}

21. IloctpoiiTe (hakTOP-MHOKECTBO MO SKBUBAJIECHTHOCTH:

a) a={(x;y)e NxN|(-y+x):23};

6) f={(xy)eZxZ|x" =y"};

22. HaiiguTe 001acTh onpeAeneHust 1 00J1acTb 3HAUEHUs] OTHOLICHUIA:

a) a={(1-1),(56),(7;8),(-2,9)};

6) f={(x:y) eNxN|xiy};

23. ITocTpoiiTe MHOXKECTBO Fun(A;B), €CIIH:

a) A=0, B={1,2};

0) A={lj, B={2,3};

24. ITocTpoiTe MHOXKECTBO Map(X;Y), €CIIH:

a) X={L2}, Y=0,

0) X ={l}, Y ={2,3};

25. CKOJBKO CYIIECTBYET N-apHBIX ONEpalrii HA MHOKECTBE A, €CIIu:

a) n=1, A={1,2,..,10};

6) n=2, A={1,3,5,...,99};

26. OnpenenuTte, SIBIASETCS JIM 3aMKHYTOM oreparusi:

a) BBIYUTAHUE HA MHOXKECTBE Z;

0) ciokeHrue Ha MHOXKeCTBE SN

27. Jlokaxkute, 4TO0 M30MOP(PHBIMU SIBISIOTCS aNreOpandeckue CUCTEMBI:

a) (R,+,5,0) u (R",-,<,1);

0) 2N,+,2,2) U (7N,+,2,7);

28. BebisicHuTe, SBISETCA JM TMOJYTpYNIod (ecid Aa, TO SIBISETCS JU 3Ta
NoJIyrpynna rpynmnoii) anredpandeckas cucteMa:

a) (N, °), Tiie xoy=max{x,y};

6) (R, °), rae xoy=y;

29. Kakue cpenu JaHHBIX MOIYTPYIII SBISIOTCA U30MOP(HBIMHU:

(S, ={seR|0<s<1},), (S,={seR|0<s<1},),



(S;={seR|s=1},), (S,={seR|s=2},),

30. JokaxuTe, 4TO IJIs JIOOBIX KOHCUYHBIX MHOXeCTB A, B, C BeImomHseTcs
cootHomenue (ANB)NC=AN(BNC).

31. Cxoapkumu crioco0aMy B BUCOKOCHOM TOJy MOTYT paclpenenuTbCs AHU
POXKJIEHUS CTYACHTOB I'PYIIIbI, COCTOSIIEH U3 25 yenoBek?

32. Cxkonbko pa3nuyHbiX 10-OyKBEHHBIX CJIOB (BO3MOXKHO, 0€CCMBICICHHBIX )
MOXHO coctaButh u3 OykB cioBa COLUOJIOIUSA, ecnu xkaxayio OykBy
paspeliaeTcst UCIO0JIb30BaTh POBHO MO OJHOMY pazy?

33. B Beipaxennn (2+x)'" packpbum CcKOGKM M TPHBEIM MOJOGHBIE
craraemble. YeMy paBeH K03(MUIMEHT IpH X7

34, B Xxojae COIMOJIOTMYECKOTO MCCICAOBAHUS BBIICHWIOCH, 4TOo 70%
PECIIOHJIEHTOB UnTalOT Ta3zery A, 60% - razety B, 50% - razetry C, 30% - razetsl A u
B, 30% - razetrsl B u C, 20% - razetst A u C, 10% - razerst A, B u C. Iloctpoiite
nuarpamMmy Oisepa-Benna. CKoOIbKO PECOHACHTOB YUTAIOT XOTS Obl JIBE Ta3eThi?
CKOJIBKO PECIOHAEHTOB YUTAIOT POBHO JBE ra3eThl?

35. Ilycth u, — n-oe yucio nocienoBatenbHocTn PuboHauyyn. Uto Gombie:
2U14 WIIH U g7

36. [TocTpouTs Bce momapHo HEeM30MOpQHBIE Tpadbl, coepkaiirue 4 BEpUIUHBI
U HE UMEIOIIUE TIETENb U KPaTHBIX pedep.

37. Cxoinbko pedep B MOTHOM rpade, coaepKaiieM n BepIH?

38. [1o 3amanHOMY rpady OnpeaeInTh, CYyIlIECTBYET JIU B HEM SUIEPOB ITUKIL.

39. IlpuBectu npumep rpada, s KOTOPOTO <OKAAHBINY aJITOPUTM PELICHUS
3a/1a4d KOMMHUBOSDKEPA MPUBOJIUT K HEONTUMAIBHOMY PEIICHUIO.

Hnousuoyanvnovie domauwinue pabomol

1. Haiitu AU B, ecnu: A=[—3;3], B :(1;6)
BapuaHTbsl OTBETOB

1.  AUB=[-36)

2.  AUB=[-33)

3. AUB= [ -3 6]

4. AUB=(-36)

2. Hatitn (AuB)mC, eCJIH:

A=[-33], B=(1;6), C=(-2:2];

BapuaHTsl 0TBETOB

1. (AuB)NC=(-22)
2. (AUB)NC=( 22]
3. (AUB)nC=(1,2]

4. (AuB)NC=(-32]

3. Hatitu AnNBNC, ecau:
A=[—3;3], B:(1;6), C=(—2;2];

BapuanTtsl 0TBETOB



1. ANBNC=(1, 2)

2. AmBmC:(zﬂ

3. ANnBNC=(1,2]

4. AnBNC=(1,6)

4. buHapHOE OTHOIICHUE 33/1aHO MATPHUIICH.
110 1
1110

o1 1 of

1 000

[IpencraButh ero Matpuren
BapuanTel oTBETOB

Lo R={(LD(12),(14).(21).(22).(23).(3.2).(3.3).(41)}
2. R={(L1),(2.1).(2.2),(2.3).(3.2 1

3. R={(12).(14),(2.1).(2.3).(3.2),

4. R={(1,1),(1,2),(1,4),(2,3),(3,2),(3,3),(4,1)}

5. V3 6 yenoBek Haxo BbIOpaTh 4 4YeNOBEKAa M Pa3MECTUTh MX Ha YEThbIpeX
3aHYMEPOBAHHBIX CTYJbsIX. CKOJIBKUMHU CIIOCOOAMHU 3TO MOXKHO CJIeTaTh?
BapuaHTbl OTBETOB

b b b

1. 120.
2. 360.
3. 125.
4. 240.

6. CKOJIBKUMU CITOCOOAMU MO>KHO BBIOPATH IBYX 3JIEMEHTA U3 BOCHMU?
BapuanTtsl 0TBETOB

1. 120.
2. 64.
3. 28.
4. 72.

7.3 nonHOo#l KoJoAbl KapT (52 nucTa) BRIHUMAETCS Cpa3y HECKOJIBKO KapT.
CKOJIbKO BO3MOXKHBIX UCXOJIOB, YTO B CIIy4ae, €CJIU BBIHYTO YEThIPE KAPThI, TO CPEAH
HUX OyIyT BE CeMepKH?

BapuanTsl 0TBETOB

1. 620.

2. 1164.
3. 6768.
4. 1282.

8.BrimonHuTh onepanuio 00beIMHEHUS Hal rpadaMi.



9.BBINOIHUTE ONepaluio nepeceyeHus Haj rpadamu

G1 G2



BapuanTtsl 0TBETOB

g

[E—

O
O

()
O—@

10.BoinoaHuTh onepanuio AonojaHeHus rpada

BapuanTtsl 0oTBETOB
1.



&,
\

N

()

11. BeImogHUTH Omepanuio IpsiMoro npousBeeHust rpados
G1 G2

& ©®

BapuanTtsl 0TBETOB
1.



12.Haiitu quametp rpada

d

BapuanTtsl 0TBETOB

1 1
2 2
3. 3.
4 4

13.I1locTpouTh MaTpHIly CMEKHOCTH 1Jisi Tpada



1 00

0

0 00 0O

1

0 00O

0

0 0 01

1

0 0 01

I 00

0

1
0 00 0O
0 00 0O
0 00 0O

0
0

0 0O

1 00
0 00

0

1
0 00 0O
0 00 0O

)

14.ITocTpouTh MaTpUIly MHIIMIEHTHOCTH sl Tpada

BapuanTsl 0TBETOB



0 00 0O
0 01 0O
1 B={01 0 0 O
0 00 0O
0 00 0O
1 0
1 0
2 B={0 0
0 0
0 0
0 0
1 0
3 B=(0 1
0 0
0 0
1 0
I 1
4 B={0 1
0 0
0 0

15. CxoIbKO HECOOCTBEHHBIX ITOJMHOKECTB HMMECT KOHCUYHOE MHOXKECTBO,
COCTOSIIIIEE U3 11 DJIEMEHTOB?

1. 1.
2. 2.
3. n.

16. CxoJbKO COOCTBEHHBIX IIOAMHOXKECTB HMEET KOHEYHOE MHOXKECTBO
X = {xl,xz,...,xn}X={x1,X2, xn}?

1. n-1;
2. nxn=n’;
3. 2"-2.

17. Ilyctb |AuB| - MOIIHOCTh MHOXKECTBA, SIBJISIONIECTOCS OOBEIUHEHHEM

KOHEUHBIX MHOXECTB A U B, m :|AuB
ANB#0 u m, =|AUB

, €CIIH MHOJKECTBa II€peCeKaroTCs, T.C.

, eciii oHU He niepecekatorcsi, ANB=0. PaBHbI 11 MOIIHOCTH

mll/ImQ?
1. m,=m,.
2. m, <m,.

3. m, >m,.



18. MomHocTh Kakoro MHokectBa Ooibme X wian Y, ecnu X - HCXOJIHOE
KOHEUYHOE MHOYKECTBO, Y - MHOKECTBO MOJMHOKECTB MHOKeCTBa X7

1. MoriHocTh X OOJIbIIIE MOIIHOCTH Y.
2. MomHocTh X MEHBIIIE MOIITHOCTH Y.
3. MomHoCTh X paBHO MOITHOCTH Y.

19. CymecTByeT i cpein 0€CKOHEYHBIX MHOXKECTB MHOKECTBA HAMMEHBIIICH
1 HauOOJIBIIEH MOIIHOCTU?

1. CymecTBylOT MHOXKECTBAa KaK HaWOOJbIICH, Tak W HaWMCHBIIEH
MOITHOCTH.

2. Cy1iecTByeT MHOKECTBO HAauOOJIbIIIECH, @ HANMEHBIIIEH MOIIIHOCTHU HET.

3. Cy1iecTByeT MHOKECTBO HAUMEHBIIICH, a HAMOOJIbIIEH MOIITHOCTHU HET.

20. SBnsieTcst n CIOPBEKTUBHOE OTOOpaKEHNE NHBEKTUBHBIM ?

1. CrOpbeKTUBHOE 0TOOpaXKEHUE BCET/1a HHBEKTUBHO.

2. CrOpBbeKTUBHOE OTOOpaXKEHUE — HEUHBEKTUBHO.

3. CropbeKTUBHOE OTOOpa)KEHHUE MOKET ObITh MHHEKTUBHBIM, HO MOXET U
HE OBITh M.

21. Beerna i GMEKTUBHOE OTOOpaKEHHE CIOPHEKTUBHO?

I. Bcerpa.

2. Huxkorna.

3. MoskeT ObITh CIOPBEKTUBHBIM, HO MOXET U HE ObITh UM.

22. Korga cymMma KOHEYHOTO WJIA CUYETHOTO YMCJIA KOHEYHBIX WJIM CUETHBIX
MHOKECTB SBJIAETCI KOHEYHBIM MHOXECTBOM?

1. B ciydae KOHEUYHOro 4uciia CyMMbI CYETHBIX MHOKECTB.
2. B cnyudae cueTHOro unicia CyMMbl KOHEYHBIX MHOKECTB.
3. B ciydae KOHEUHOro yuciia CyMMbl KOHEYHBIX MHOXECTB.

2.2, OueHoYHbIE CPEACTBA ISl IPOMEKYTOUHOM aTTecTanum (IK3aMeH)

bunapnsie otHomeHus. OcHoBHbIE TOHATHA. [Ipumepsl
byzaet nu oTHOIIEHNE, 0OpaTHOE K TOXKIAECTBEHHOMY, TOXK/I€CTBEHHBIM?
['aMUIBTOHOBBI MYTH U LIUKJIIBI
['padsr: ocHoBHBIE onpenenenus. Crenenu BepinH rpados. Buns rpadon
JlaliTe TEOMETPUUYECKYI) HWHTEPHPETALUIO JIEKAPTOBOMY MPOU3BEACHUIO

JIBYX YHCJIOBBIX MHOKECTB?

6. Jlaiite omnpeneneHue MOMOJHEHUS K MHOXxecTBaMm. Ilepecekaercs mm
JIOTIOJTHEHUE K MHOKECTBY C CAMUM MHOKECTBOM?

7. JlaWTe omnpenesieHue JOIMOJHEHUS K OTHOICHUIO.

8.  JlaiiTe onpeeneHne 3aKOHY MOTJIOIICHUS.

9. JlaitTe onpeaeneHure mycToro MHOKECTBA.

10. [laiiTe onpeneneHue mycToro OTHOILIEHHUS.

11. [aiiTe ompeaenaeHue CTENEHH MHOKECTBAa. MOXKET JIM CTEIeHb MHOXKECTBa
OBITh MMYCTHIM MHOKECTBOM?

12. Jlaiite onpeneneHue sigpa OuHapHOro oTHolIeHus. Kak o0o3HawaeTcs sapo

oTHOmIEeHUs X ?

Nk wh =



13. 3aBucur nu nOpsMoe (IEKApTOBO) MPOU3BEIECHUE JBYX MHOXECTB OT
NopsiJiKa, COrJIACHO KOTOPOTO OepyTCsi T MHOKeCTBa?

14. 3amada HaXOXJACHUS KpaTYaAUIIIETO IMyTH

15. 3anummute 3akoHbI ¢ Moprana.

16. Kak cBsizaHbl Mexa1y co00il MOITHOCTH OyJieaHa U MHOKECTBO, HA KOTOPOM
OHO orpeaensiercs?

17. Kakue MHOKeCTBa Ha3bIBaIOTCS paBHbIMU? lIpuBenuTe mpuMepsl paBHBIX
MHOYECTB, KOTOPBIE 33/1aHbl Pa3HBIMHU CLIOCOOAMH.

18. Kakumu n0KHBI OBITH MHOXECTBA, TEOPETHUKO-MHOXECTBEHHAs Pa3HOCTh
KOTOPBIX PaBHA MyCTOMY MHOKECTBY?

19. Kakumu cmocobamu MOKHO 3a7aTh IPOU3BOJIBHOE OMHAPHOE OTHOIIICHHUE?

20. Koneunsle u 6€CKOHEUHBIE MHOKECTBA. MOIITHOCTh MHOYKECTBA

21. MapupyTsl 1 LHMKIBI B rpade

22.0nepanyu HaJ, MHOKECTBAMU.

23. OnpeneneHre CHMMETPUYHOE OTHOLIECHHUE.

24. OmnpeneneHusi MHOXKECTBA, ITycToro MHoxkectBa. [logmuoxectBa. CriocoObl
3a7laHUsI MHOKECTB.

25. OTHOLIEHHE KBUBAJIEHTHOCTHU U MOPSAKA

26. [Tloscuute B 4YeM CYIIHOCTb MaTPUYHOTO crocoba 3agaHus OWHAPHOTO
OTHOILICHMUS.

27. IlpuBenute mpuMep YHUBEPCAIBHOTO OTHOIICHUSI.

28. IIpsmoe nmpousBeneHNE MHOKECTB. bynean

29. CapolicTBa OMHAPHBIX OTHOUIEHUI

30.Cnioco0blI 3a1aHKsI MHOKECTB.

31. CdopmynupyiiTe  KpuTE€puaibHOE  CBOHCTBO IS  TPAH3UTHUBHOTO
OTHOIIICHHUS.

32. CdopmynupyiiTe onpeaeaeHue KOMIO3UIIUN JBYX OMHAPHBIX OTHOIICHU?

33. CdopmynupyiiTe ompeaeiacHue oOpaTHOTO OTHOIICHUS K 3aJaHHOMY
OTHOILICHHUIO.

34. CdopmynupyiiTe onpeneaecHue mpsiMoro (1eKapToBOro) Mpou3BeIeHUS TBYX
MHOECTB.

35. Cdopmymnupyiite onpeaeaeHue paBHOMOITHBIX MHOYKECTB.

36. CdopmynupyiiTe ompeneiieHue TEeOPETHKO-MHOKECTBEHHOW  Pa3HOCTH
MHOYECTB.

37.Copmynupyiite onpeeneHne YHUBEpCAIbHOTO MHOKECTBA?

38.Copmynupyiite onpeaeneHruss KOHEYHOTO U OECKOHEUHOT0 MHOXKECTBA.

39. ®OyHKUMOHAJIBHBIE OTHOIIECHHUS, 0TOOpakeHus [Iprumepbl

40. Yewm oTiuyaeTcs TEOPETUKO-MHOXKECTBEHHAS PA3HOCTh OT CUMMETPUUYECKOM
Pa3HOCTH MHOXECTB?

41. Yemy paBHa MOUTHOCTh IPSIMOTO MPOU3BEJAEHUS IByX KOHEUHBIX MHOXKECTB?

42. UYeMy paBHO SIpO OTHOIICHUS PAaBEHCTBA HA JTIOOOM YHCIIOBOM MHOKECTBE?

43. Yrto Ha3bIBAIOT n-apHBIM OTHOIIEHUEM? BUHAPHBIM OTHOILLIEHHEM ?

44. Yro Ha3bIBalOT OyseaHom?

45.Y9to0 Ha3pIBatoT MHOXXeCTBOM? [IpuBennuTe mpumMepsl MHOKECTB.

46. Uto Ha3BIBAIOT MOIIHOCTHIO MHOXECTBA?



47. UYro HazpBaloT oObeauMHeHHEM MHoOecTB? IlpuBenute mnpumep ABYX
MHOECTB, O0BEAMHEHNE KOTOPBIX SBIISIOTCS IYCTHIM MHOYKECTBOM.

48. UYro Ha3pIBAlOT mepecedeHueM MHOkecTB? I[lpuBenure mnpumep [IBYyX
MHOKECTB, IEpPEeCeUEHUE KOTOPBIX SABIISIETCSI OECKOHEUHBIM MHOKECTBOM?

49.4YT10 Ha3bIBAIOT OJIMHOKECTBOM MHOXKECTBA?

50. 4Yro Ha3bIBAIOT pedIeKCUBHBIM OMHApHBIM OTHOILLIEHUEM?
AHTHpEhIEKCUBHBIM OTHOIIICHUEM?

51. Yto Ha3bIBalOT CUMMETPUYECKOM pa3HOCTbIO MHOKECTB?

52. Yto Ha3bIBAIOT CTENEHBIO OTHOLIECHUA?

53. Yto Ha3bIBAIOT TOXKIECTBEHHBIM OTHOLLIEHUEM ?

54. Yo Ha3bIBAIOT TPaH3UTUBHBIM OMHApPHBIM OTHOLIEHUEM?
AHTHUTPAH3UTHUBHBIM OTHOIICHHE?

55. Yto Ha3bIBAIOT yNOPSAAOYEHHON Napoi?

56. DnemeHTsl KOMOMHATOPUKH. TpeyronabHuk [lackans

57. DnemeHTbl KOMOMHATOPUKH: OCHOBHBIE IOHATHUS, (POPMYJIBI

58. Omnepanuu Hax rpadamu. [Ipumepsr.

59. SBngercsa nu MyCTHIM MHOXECTBOM OylieaH, KOTOpBI paccMaTpUBaeTCs Ha
IIyCTOM MHOXECTBE?

60. WMzomopdusm rpados.

61. Kakum sBiusercs KpUTEPUAIBHOE CBOWCTBO JUISI  CHUMMETPUYHOIO
OTHOUIEHUS?

62. Urto Takoe sKBUBaJIEHTHOCTH? [IpuBennTe npuMepbl SKBUBAJIEHTHOCTEH.

63.Tumne! rpad)0B, OpUEHTUPOBAHHBIE U HEOPHUEHTUPOBAHHBIE Tpadbl.

64.2nemenTsl rpadoB. [loHsATHE BalEeHTHOCTH B T€OpUH IpadoB.

65.MapuipyThl U LMKJIBI B Tpadax.

66.1lonsiTue siinepona rpada. 3a1adya 0 KCHUTCOEPrCKUX MOCTAX.

67.Teopema Ditnepa o cyMMe cTereHel BepiuH rpada u e€ 1oka3aTreabCTBO.

68.2i1epoBbI U TaMUIILTOHOBBI ITUKJIIBI. [loHATHE TaMUIbTOHOBA Tpada.

69.XpomaTH4eCcKoe 1 IUKIOMAaTHUYECKOe Yrciia rpada.

70.Anroput™. JlelKCTphl MOUCKA KpaTyalIero myTu B rpade.



