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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI
B51.0.05.03 MATEMATUKA N UHPOPMATUKA

1. Koa u HauMeHOBaHMe HanpaBlieHUs1 NOAroTOBKMU:
44.03.05 lMNeparornyeckoe obpasoBaHue (C ABYMSA NPpodnnisiMy NMOArOTOBKN)
2. NMpodmnu nogrotoBkn: HayanbHoe obpasoBaHue. [JowkonbHoe obpasoBaHmne

3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma obGy4eHUA: o4Hasi, 3a04Has
5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIINHBI:
Kacbegpa Teopum 1 METOAMKM HavyanbHOro obpasoBaHns
6. CoctaButenb nporpammbl: biikosa T.[1., kaHA. neq. Hayk, OOLEHT;
7. PekomeHaoBaHa: Hay4yHO-MeToanyeckum cosetoMm dunmana 25.04.2023 npotokon Ne 7
8. YuebHble roabl: 2023-2024, 2024-2025, 2025-2026 CemecTpbl: 1-5 (0o)
2023-2024, 2024-2025, 2025-2026, 2026-2027 CemecTpbl: 2-7 (3¢0)



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI.

Llernibto oceoeHusi ducyunuHbl s819emcsi NOAroToBka byayuiero cneuyvanucta, obnagarowero
Heo6Xo4MMbIMN TEOPETUYECKUMM 3HAHUAMUN N NPAKTUYECKMMUN YMEHUSIMU, obecneyvmBaoLLMm
BO3MOXHOCTb peanus3auum KayecTBeHHOro obpasoBaTernbHOro npouecca Mo npeamMeTHOn
obnactm Matematmka n WHdopmaTtuka, (popMMpOBaHMSA SneMeHTapHbIX MaTemMaTU4eCKuX
npeactaBneHnn  OOWKOSMIbHUKOB W MaTeMaTU4eCKUX  3HaHWW, YMEHWW, HaBblKOB U
KOMMNETEHTHOCTEN MNagLNX LLIKONbHUKOB.

3adayu oucyunnuHebl:

— OCBOEHME TeOopeTUYeCKMx OCHOB npenodaBaHus OUCUMNAWH npeameTHon obnacTtu
MaTematka W WHGOPMaTMKa B HavanbHOW LWKOMe U  (opMUpOBaHUA 3nNeMeHTapHbIX
MaTeMaTMyecKnx NpeacTaBneHnin AOWKONbHUKOB;

— (bopmmnpoBaHme MOTMBALMOHHOW rOTOBHOCTU CTYAEHTOB K OBYy4YeHW0 MaTtemaTuke Mnagmx
LWKOMBbHUKOB U (POPMMPOBAHNA  3NIEMEHTAPHbIX  MaTemMaTUyeckux  npencTtaBreHun
OOLLKOJTbHUKOB;

— MOTMBMPOBAHME CTYAEHTOB K OCO3HAHUIO U MNPUMEHEHUIO TEOPETMYECKUX 3HAHWA Mpu
NpoeKkTMpoBaHnn obpas3oBaTenbHOrO npouecca B HayanbHOW LWIKOME W [OOLWKOSbHOM
obpasoBaTenbHOM yYpEeXaAEeHUN;

- pacKpbiTb MMPOBO33pEHYECKOE 3HAYEHNe MaTeMaTuKK, yrinybuTb NnpeacTaBneHns CTygeHToB O
pPONN N MECTe MaTEMATUKN B U3YYEHUN OKPYXKatoLLLEro MUPa;

- cnocobCcTBOBaTL PA3BUTUIO HAYHHOIO MbILUNIEHNA 0By4YatoLLMXCs;

- pa3BuBaTb YMEHUS CaMOCTOATENBbHOM paboTbl 0by4vatowmnxcsa ¢ y4ebHbIMM Nocodmnsamm n NHoM
MaTtemaTuyeckon nutepaTypon.

10. Mecto y4yebGHOM AucumnnuHbl B cTpykTtype OOI: aucumnnuHa MartemaTtuka u
MHdOopMaTUKa OTHOCUTCA K 0bs3aTenbHoM Yacty broka b1.

[Ana ocBoeHns gucumnnunHel MaTtematvka u uHdopMaTuka CTYAEHTbl UCNOMb3YIoT
3HaHUSA, YMEHUs, HaBblkM, C(OPMUPOBAHHbIE B XOO€ W3YYEHUS LIKOMbHbIX AUCUUNINH
npegmeTHon obnactn Matematuka n MHgopmaTtuka.

N3yueHne gaHHOM ANCUMNNUHBI ABNSEeTCS HEOO6X0AMMOM OCHOBOW AN NOCneaylLwero
OCBOEHUA OUCUMUNIMHBI  MEeTOoAMKa npenogaBaHus MaTeMaTMKM B HavanbHOW  LIKone,
NHdopmaTrka n metoguka ee npenogaBaHns B Ha4anbHOW LLKOME C MPaKTUKYyMOM.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNEeTEHLMSAMU BbINYCKHUKOB):

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMNeTeHLUn

3Haem: OCHOBHbIE MOHATKS, (baKTbI n
TeopeTnveckmne nonoxeHmna

CnocobeH COOTBETCTBYIOLIMNE NPeaMETHON
OCYLLIECTBNATb HdemoHcTpupyet obnactn MaTemaTuka 1 MHopmaTuka
negarornyeckyro crneumarnbHble HayYHble Ymeem: pelwatb OCHOBHbIE TUMbI

Orl1K-8 [eATernbHOCTb Ha OriK-8.4 3HaHuAa B NpakTU4ecKMX 3agay npeamMmeTHoOm
OCHOBEe COOTBETCTBYIOLLIEN obnactn MaTtematuka n nHcopmartumka
crieymarbHbIX npegMeTHon obnacTu. Bnadeem: oCHOBHbIMW METOAAMM
Hay4HbIX 3HaHWUI Hay4HOro no3HaHus,

COOTBETCTBYHOLUMM NPEAMETHOM
obnactu MatemaTvka U MHdopmaTuka




MK-3

MK-3. CnocobeH
ocBauvBaTb U
ncnonb3oBaTb
6a3oBble Hay4HO-
TeopeTuyeckue
3HaHWA U
npakTuyeckue
yMeHMs Mo
npeameTy
(npeameTHoOM
obnactu) B
npodeccuoHansHon
OedarenbHocTu (B
COOTBETCTBMM C
npodcpunem n
YypOBHEM 00Yy4eHMs)

[demoHcTpupyeT 3HaHue
OCHOB NPOUIbHbIX
OVCuUMnnuH B obbeme,
HeobxoagmMmom angd

3Haem: OCHOBHbIE MOHATWSA, (haKTbl U
TEeopeTnYecKkne NomnoXeHns
ANCLUWNIMHBLI HeoBXoaAMMblE AN
peLleHnst METOONYECKMX 3a4ay Npu
opraHusaumm y4ebHoro npouecca no

MK-3.1 pelleHns avcuunnuHam npegmeTHon obnactu
negarorm4yeckux, MaTematuka n nigopmaTuka
METOANYECKMX U YmMeem: NpyMeHATb TeopeTndeckue
OpraHn3aunoHHO- 3HaHMSA NS peLleHNst NPaKTUYECKnX
ynpaBreH4YeCcknx 3agau. 3agay B 06beme, HeobxoaMMoM Anis

peLleHNs METOANYECKMX.
[MpuMeHsieT HaBbIKK 3Haem: 6a30Bble TEOpETUYECKME
KOMMMEKCHOro aHanu3a n | NoHATMA 1 dhakTbl, Heobxoanmble Ans
cuctemaTnsaumm KOMMNJIEKCHOro aHanusa u
6a30BbIX Hay4YHO- cucTemaTmMsauum coaepxaHms
TEOPETUYECKMX 3HAHUN npegmeTHon obnactn Matematuka n
no npeameTHbIM nHdopmaTtumka

MK-3.2 obnactam HavanbHoro Bnadeem:
o6Lero obpasoBaHua 1 - METO4AMM MaTEMaTU4ECKOro
obpa3zoBaTteribHbIM JokasaTenbCTBa ¥ MOAENMPOBaHMS,
0o6nacTaM JOLIKOMbHOIMO | HEOBXOAMMbIMU ANSt KOMMIEKCHOrO
obpaszoBaHusa ans aHanusa u cuctematusaumm 6a3oBbix
peLleHns Hay4YHO-TEOPETUYECKNX 3HAHWI NO
npoceccuoHanbHbIX npegmeTHon obnactn Matematuka n
3apau. nHdopmaTtumka

3Haem: OCHOBHblE TeOpeTUYEeCKne
NonoXeHns npeaMeTHon obnacTtu
MaTtemaTtuka n nHopmaTuka,
HeobxoavMble Anst rPamMoTHOWN
WHTepnpeTaunm BNEeHUs 1 NpoLeccoB
B pamKax AaHHOW NpeaMeTHon obnacTu
O6bacHseT C Y4ETOM COBPEMEHHOIO YPOBHS
(nHTepnpeTupyeT) pasBUTMS Haykn 1 BO3PACTHbIX
ABMNEHUSA 1 NPOLIECChI B ocobeHHoCTEeN 0byYatoLmxcs.
pamMKkax NpeaMeTHbIX YmMeem: nHTEpNpeTUpoBaTh ABIEHNS U
obrnacTei Ha4yanbHOro npoLecchl B pamKax NpeamMeTHON
obLwero obpasoBaHus 1 obnactn MaTtematuka n uHcopmartumka
MK-3.3 obpaszoBaTerbHbIX C y4eTOM COBPEMEHHOI0 YPOBHS

obnacTei goLWKOMNBHOro
06pa3oBaHus C y4eTOM
COBPEMEHHOI0 YPOBHS
pasBUTUS HAYKK U
BO3PaCTHbIX
ocobeHHocTen
oby4yaromxcs.

pa3BUTMS HAYKN N BO3PACTHbIX
ocobeHHoCTeNn 0byyaroLwmuxcs ¢ onopown
Ha TeopeTU4eckmne 3HaHWs No JaHHOM
aNcuMnmmHe.

Bnadeem:

- pa3nNUyHBIMK MeTO4AMM
MaTeMaTnM4yeckoro MOL4EeNMMpoOBaHus,
No3BOMSAOWMMY UHTEPNPETUPOBATL
SIBNEHMS 1 NPOLIECCHI B pamKax
npegmeTHon obnactn Matematumka u
MHdopmaTrKka C y4eTOM COBPEMEHHOMO
YPOBHS Pa3BUTKS HAYKN N BO3PACTHbIX
0cobeHHoCcTEN 06yYaloLLnXCS.

12. O6bemM gucuMNNnHbLI B 3a4eTHbIX eauHuUax/yac — 16/576.

CDopma npome)KyTquoﬁ aTTecTaumn — 3ayem, 3K3aMeH.




13. TpyaoemkocTb No BMAam y4yeb6Hon paboTbl

OuHas ¢hopma o6y4eHus

TpyaoemMKocTb
Bug yuebHowm paboTbl Mo cemecTpam
Beero 1 2 3 4 5
KoHTakTHas paboTta 224 52 54 52 36 30
B TOM YuCne: nekuum 86 18 18 18 18 14
npakTn4eckmne 138 34 36 34 18 16
CamocTosTensHas paboTta 244 56 54 56 36 42
lMpomexyTodHasa atTectaums — aK3ameH, 3a4eT 108 36 36 36 0 0
Utoro 576 144 144 144 72 72
3aoyHasa ¢popma o6yyeHUusn
TpyaoemMKocTb
Bug y4ebHow paboTbl Mo cemecTpam
Beero 2 3 4 5 6 7
KoHTakTHas paboTta 74 8 10 20 16 10 10
B TOM 4YuCnE: nekuum 30 4 4 8 6 4 4
npakTn4eckmne 44 4 6 12 10 6 6
CamocTosTenbHas paboTta 467 64 53 115 119 58 58
lMpomexyTodHasa atTectaumsi — ak3amMeH, 3a4eT 35 - 9 9 9 4 4
Utoro 576 72 72 144 144 72 72
13.1. CopepxxaHue gUCLUUNIUHbDI
Peanunzauus
pasgena
Ne HanmeHoBaHue C ONCUUNINHBI C
ofepXaHue pasgena aNCUMNInHBI
n/n pasgena oUCUMnmHbl NMOMOLLbIO
OHIanH-Kypca
OYMK

1. Jekuun

OnemeHThI Teopun
MHOXECTB

1) MNMoHsATUE MHOXecTBa. DNemMeHT MHoXecTBa. Obo3HaveHne
MHOXeCTB K ero anemMeHToB. KoHeyHble M OeckoHeuyHble
MHOXecTBa. [lyctoe MHOXecTBO. 3agaHvMe MHOXeCTBa.
Cnoco6bl 3agaHns MHOXECTB. MogMHOXeCTBO.
CobcTBEHHbIE M HeCcOOCTBEHHble MNOAMHOXecTBa. Yucrno
BCEX MOAMHOXECTB KOHEYHOro MHOXeCTBa. YHMBepcarnbHoe
MHOXeCTBO. PaBHble MHOXecTBa. CBA3M (OTHOLLEHUS) MeXay
MHOXecTBamMu. V300paxeHne MHOXECTB C  MOMOLLbIO
anarpamm (kpyros) unepa.

2) [MepeceveHne wMmHoxecTB. OO603HadeHMe onepauum
nepeceyvyeHust MHOXeCTB. MnnocTpaums Ha kpyrax dunepa.
CeoicTBa KOMMYTaTMBHOCTM 7 accoumMaTMBHOCTM
nepecevyeHns MHOXecTB. [lokazaTenbCTBO 3TUX CBOWCTB U UX
unncTpaumMa  Ha kpyrax Ownnepa. YacTHble crnyyvau
nepecevyeHnss - MHOXECTB. O6beanHeHne  MHOXECTB.
0O06o03HayeHne onepauuu ob6beanHeHNs MHOXECTB.
Wnnioctpauua Ha  kpyrax Onnepa. Wcnonb3oBaHue
00beauHEHNsT MHOXECTB B Kypce MaTeMaTuku HadarbHON
wkornbl. CBOWCTBA KOMMYTATMBHOCTU W acCOLMATUBHOCTU
obbeanHeHns MHOXecTB. [loka3aTenbCTBO 3TUX CBOWCTB WU
UX WNICTpauMs Ha kpyrax Jwnepa. YacTHble criyydam
obbeanHeHns MHOXECTB. PasHocTb MHOXeCTB.
O603Ha4eHNe onepaumm pasHOCTM MHOXECTB. MnntocTpauuns
Ha kpyrax OJunepa. [ononHeHMe MOAMHOXeCTBa [0
MHOXeCTBa, 0603Ha4YeHue, UNNKCcTpauns Ha Kpyrax dunepa.




VMcnonb3oBaHne pasHOCTM MHOXECTB B TOM Criyyae, korga
OQHO MHOXECTBO $BMS€TCS MOAMHOXECTBOM [pyroro, B
Kypce MaTeMaTUKN Ha4yanbHOW LUKOJbI.

3) Pa3bueHne MHOXecTBa Ha knaccbl. Knaccudukauums.
[ekaptoBo npousBegeHne  MHoxecTB.  O6o3HayeHue
onepaumm [pekapToBa MNpou3BedeHUss MHOXecTB. Yucno
3MIEMEHTOB JeKapToBa MpousBedeHnss MHoXecTB. [lekapToB
KBagpaT MHOXECTBaA. AHTUKOMMYTaTUBHOCTb "
aHTMaccouMaTMBHOCTb AeKapToBa NPOM3BEeAEHNA MHOXECTB.
OncTpubyTMBHOCTL OekapToBa MNPOM3BEOEHUS MHOXECTB
OTHOCUTENbHO OObEeAMHEHUST W Pa3HOCTU  MHOXECTB.
[okaszatenbctBO 3TMX CBOWCTB. [loHATME  KOpTEXa.
[lekapToBO nNpou3BedeHME KOHEYHOro 4ncrna MHOXECTB.
PasnuyHble cnocobbl UnmncTpaumm AekapTtoBa
npoun3BeaeHNst MHOXECTB

CooTBeTCcTBUSA U
OTHOLLEHUsA

4) CooTBeTcTBME MEXOY 9neMeHTaMu [OBYX MHOXEeCTB.
OnpepneneHne n obosHayeHne. OGnacTn OTMpaBneHua wu
nNpmnbbiTnsa, obnacTe onpeaeneHnss 1 MHOXECTBO 3HAYEeHUN
cootBetcTBMs. O6pa3 u npoobpas. pacd cooTBeTCTBYUS.
padmk cooteBeTcTBUsA. Cnocobbl 3agaHWsi COOTBETCTBMS.
Mpumepbl  COOTBETCTBUA  MeXQy  9drneMeHTamMn  ABYX
MHOXECTB B Kypce MaremMaTWKu HayanbHOW  LUKOSbI.
O6paTtHble " NPOTUBOMNOSIOXHbIE COOTBETCTBUS.
OtobpaxeHuss n ux suabl. 'pad u rpacdumk oTobpakeHus.
B3avMMHO oOpHO3HauHble OTOOpaxeHusi. PaBHOMOLUHbIE
MHOXeCTBa.

5) BuHapHble OTHOLLIEHUsT HA MHOXecTBe. Cnocobbl 3agaHns
OTHOLLEHUSA MeXAy JdneMeHTamum MHOxecTBa. [lpumepbl
OTHOLLUEHUN MeXay 3nemMeHTaMn MHOXEeCTBa B Kypce
MaTeMaTUKNM HadvanbHOW wWwKomnbl. CBOMCTBA OTHOLLEHMWM.
OTHOLWeEHNEe 3KBUBANEHTHOCTM M pa3bueHne MHOXecTBa Ha
knaccbl. OTHOLIEHMS CTPOroro W HEeCTPOororo nopsgka.
YnopsagoYyeHHbleE MHOXECTBA.

3nemeHThI
MaTemMaTU4eckomn
NOruku

6) MoHsATMa. O6bEM 1 cogepkaHue noHaTus. Onpepenexve,
cBoMCTBA U nNpusHakn noHaTua. Onpegensdemble U
Heonpegensiemble  noHATUs.  Cnocobbl  onpegeneHus
noHATMa. TpeboBaHusa K  onpegeneHuam. CTpykTypa
onpeeneHns Yyepes poa 1 BUOOBOE OTNNYUe.

7) OTHoweHns  Mexgy  NOHATUAMM. UnniocTpaums
OTHOLLUEHUIN MeXAY NOHATUAMU C MOMOLLbIO KpYros dunepa.

8) Bhbicka3biBaHUA: onpefeneHune, obosHadeHue. 3HadeHus
WCTUHHOCTU  BbicKasbiBaHus. [lpocTble ©“  COCTaBHble
BbICKa3bIBaHUS. Jlornyeckne onepauuu Hag
BbICKa3bIBAHUAMMN: KOHBHOHKUNS, AU3BIOHKUNS, UMNIMKaUus,

3KBMBanNeHuus, oTpuuaHue. Tabnuubl 3HaYEHUA NCTUHHOCTU
norunyecknx onepauun. Jlormyeckne copmynel. TaBTonormu.
9) BbickasbiBaTenbHble hopMbl (NpeaukaThl): onpeaeneHue,
obo3HayeHne. OO6nacTtb onpegeneHns U  MHOXECTBO
WUCTUHHOCTW NpeaukaTa. MNpocTble 1 cocTaBHble NpeanKaThl.

Jlornyeckne onepaumm Hag npegukaTamMu: KOHBLHOHKLWS,
OU3BIOHKUUA,  UMNMMKauUud, 9SKBMBamNeHUuMs, OoTpuulaHue.
MHOXecTBa  UCTUHHOCTM  NOTMYECKMX  onepaumin  Hapg
npegukaTamu. KBaHTOpHbI. OnpepenexHune 3Ha4YeHun
UCTUHHOCTU  MNPEenyioKeHUNn,  cogepXaliMx  KBAHTOPbI.
OTpuuaHue  BbICKasblBaHWA,  COAEPXALUUX  KBAHTOPbI.
OTHOWeEHMA NOrMYeckoro crnegoBaHMs U PaBHOCUIBHOCTM.
Heobxogumble 1 JOCTaTOYHbIE YCNOBUSI.

PasnnuHble nogxoabl K
NOCTPOEHUIO  CUCTEMBI
Lenbix
HeoTpuuaTenbHbIx
yucen.

10) TeopeTUKO-MHOXECTBEHHbIA MOAX04 K MOCTPOEHUIO
CUCTEMbl LenblX HeoTpuuaTtenbHblx uyucen. [loHsaTue
HaTypanbHOro 4Ymcna u  Hynsa. MHOXecTBO  uenbIx
HeoTpuuaTtenbHbIX Yncen. OTHOWEHNS «PaBHO», K MEHbLLEY,
«Bonblle» Ha MHOXECTBE LEeNblX HeoTpuuaTenbHbIX YMCen.
HatypanbHbin pag. Psag uenbix HeoTpuuaTenbHbIX Yucen.
CrnoxeHne Ha MHOXXECTBE LiefblX HEOTpULATENbHbBIX YACEN U




ero ceovictBa. BBegeHune onepaumm CrnoxeHnsa B HayarbHOM
Kypce MaTemMaTukn. BblumTaHMe Ha MHOXeCTBe LenblxX
HeoTpuUaTenbHbIX Yncen. CBA3b BbIMUTAHUSA CO CIIOXKEHUEM.
BBegeHne onepauum BblMMTaAHUA B HayanbHOM  Kypce
mMaTemaTukn. [lpaBuna BbIYMTAHUA 4YUCAA M3 CYMMbl U
CYMMbl M3 4ucra. YMHOXEHME Ha MHOXEeCTBe LernbiX
HeoTpuuaTenbHbIX YCceNn u ero cBonctea. CBaA3b YMHOXEHMUS
CO cnoxeHveMm. BsepgeHue onepauun yMHOXEHUS B
HayanbHOM Kypce Mmartematuku. [leneHne Ha MHOXecTBe
LuenbiX HeoTpuuaTemnbHbIX YuCen: MO COAepXaHul U Ha
paBHble 4YacTu. CBA3b AeneHust ¢ yMHoXeHuem. Cnyyawu
geneHna ¢ Hyném. BsepgeHwe onepauuMuM OeneHvs B
HayanbHOM Kypce MaTemaTuke. [leneHne C oOCTaTKOM.
[MpaBuna geneHusa cyMmmbl 1 NPOU3BEAEHMS HA YUCHO.

11) AkcumomaTtmyeckoe MNOCTPOEHME CUCTEMbl HaTyparbHbIX
yncen. MNMoHaTne o6 akcMomaTMyeckom MeTode MOCTPOEHUS
Teopun. OTHOLWIEHME «HEMNOCPEeACTBEHHO crnefosaTb 3ay.
Cucrtembl MeaHo. HaTtypanbHeii pag. OnpegeneHue uenoro
HeoTpuuaTtenbHoro uucna. Psag uenbix HeoTpuuaTenbHbIX
yncen. Metog maremartmyeckon uHAyKUMM. CnoxeHue Ha
MHOXECTBE LenbiX HeoTpuuaTenbHbIX YNCEN U ero CBOUCTBA.
Tabnuua cnoxeHns 0gHO3HAYHbIX Yncen. 3aKoHbl COXEHWS.
12) YMHOXEHWe Ha MHOXeCTBe LenbiX HeoTpuuaTenbHbIX
yucen M ero cBOWCTBa. Tabnvua yMHOXEHUS O4HO3HaYHbIX
yucen. 3akoHbl YMHOXeHUs. BbluuTaHMe Ha MHOXecTBe
Lenbix HeoTpuuaTenbHbIX Yncen u ero ceoncTea. Tabnuvua
BbluMTaHMa uucen. [lpaBuna BbluuMTaHusA. [eneHue Ha
MHOXECTBE LefblX HeoTpuLuaTenbHbIX YMCEN, Kak onepawms
obpaTHas YMHOXEHMIO. Heobxogumoe ycrosue
CYLLIECTBOBAHWUSI 4aCTHOro HaTtypanbHbiX 4ucen. [lpaBuna
nenenus. [eneHne ¢ ocTtatkoMm. CBOWCTBaA MHOXecTBa
uenbix HeoTpuuaTenbHbIX Yucen. MHOXeCTBO HaTyparbHbIX
ymncen Kak rpynna.

13) HaTtypanbHoe 4ucno Kak pesynbTaT U3MepeHus
BenunuuHbl. MNMoHATME OTpeska HaTypanbHOro psga uucen u
CYéTa 9NemMeHTOB KOHEeYHOro MHoxecTtBa. [lopsgkoBble K
KonnyecTBeHHble HaTypanbHble Yucna. Cuctema nsmepeHus
BeNMYMHbI.  TOHATMA  MepkM N Mepbl  BENUYMHbI.
HaTtypanbHoe 4ncno kak mepa BenuuuHbl (OfMHBI OTPE3Ka,
nnowagn  nNpsMOyrosfibHUKa, O6bEMa  MPSMOYroOfibHOro
napannenenunega, Maccbl Tena, NPOMeXyTka BpPEMEHW).
CyMma HaTypanbHbIX YMCEN Kak Mepa BENWYUHbI, Hanpumep,
ONWHBbI OTpe3Kka, COCTOSILLEro M3 ABYX [OaHHbIX OTPE3KOB.
PasHoCTb HaTypanbHbIX 4ucCen Kak Mepa BenNu4uHbI,
HanpuMmep, ANWHbl OTpeska, SABNAKLWErocs OONOMHEeHUEM
ofHoro otpeska [o Apyroro. lNpousBeaeHwe HaTypanbHbIX
yMcen Kak Mepa BenuuuHbl, Hanpumep, ANWHbI OTpeska B
pe3ynbTate nepexoga OT OO4HOW eauHuubl K apyron, 6onee
Mernkon. YacTHoe HaTypanbHbIX YMCen Kak Mepa Benu4iuHbl,
HanpuMMmep, OJIMHbI OTpe3ka B pes3ynbrarte nepexoga oT
OLHOW eguHULBI ONUHBI K gpyron, 6onee KpymnHOMW.

Cuctembl cHUCTIEHUSA

14) TloHsaTMe cucTembl cuyucneHus. [lo3VUMOHHBIE 1
HEMNO3MLMOHHbIE CUCTEMbI cuMmcreHus. [lecatudHas cuctema
cuucnenus. [ecsaTuyHasi 3anucb HaTypanbHOro 4ucna.
HaseaHwue uncen. CpaBHeHue uucen. PaspsigHble eanHuubl,
knaccbl u4ucen. CnoxeHue MHOroO3Ha4YHbIX 4ucen u ero
anroputMm. BbluMTaHMe MHOrO3Ha4HbIX 4YnUcen WU ero
anroputM.  YMHOXEHMe MHOro3Ha4yHblX 4ucen u ero
anroputm. [leneHne MHOro3Ha4yHbIX YMCEN 1 ero anropuTm.
15) T[MO3MUMOHHbIE CUCTEMbI CYUCMEHWS, OTMWYHbIE OT
OECATUYHON CUCTEMbI CYMUCIEHUdA. 3anncb U YTEHUe 4ucen.
CpaBHeHue uncen. ApudmeTtudeckme gencteus. lNepexoq ot
3anMcu Yyucna B OOHOW CUCTEME CUYUCEHUS K 3anvcu ero B
OpYron cucteme CYMCNeHus.




[JenumocTtb Ha
MHOXeCTBe LienbiX
HeoTpuuaTenbHbIx
ymucen

16) OTHOWeEHNe [OEenuMMOCTM Ha MHOXECTBE  LEerbiX
HeoTpuuaTernbHbIX Ynucen n ero cBoncTBa. Mcnonb3oBaHue
OTHOLUEHMS OEeNUMOCTM B Kypce MaTeMaTuKM HavarbHOM
WwKonbl. Teopembl O AENMMOCTU CYMMbl, pPas3HOCTU W
npousseneHna uducen. Teopema O HeOenMMOCTU CYyMMbl.
MpusHakn pgenumoctn Ha 2, 3, 4. 5, 9, 25. lpoctbie u
cocTtaBHble 4ucna. CsorctBa npocTbix ymcen. Cnocobbl
pacno3HaBaHusa NpocTbixX Yncen. PeweTto OpartocdeHa.

17) Teopema EBknnga o MHOXecTBe npocTbix yucen. ObLuiee
KpaTHoe u obwun genutenb yucen. HaumeHbliee obuiee
KpaTHoe umucen wn ero cBowncTBa. Hambonbwunm oOwmn
Jenvtenb Yucen u ero cBoncTea. BaanmHo-npocTsie uucna.
lMpu3aHakm penumocTn Ha cocTaBHoe u4ucno. OcHoBHas
Teopema apudmetukn. HaxoxgeHme HOO n HOK uucen,
ncnonb3ys KaHOHMYeCKoe  pasnoXeHuwe,  anroputMbl
HaxoxgeHus HOO n HOK. Anroputm EBknnga.

PacwupeHne noHaTUNA
yucna

18) T[loHaTne anrebpaudeckor onepauun. CsoncTea
anrebpaundeckux onepauuin. Anrebpanyeckne CTPYKTypbl C
oOHOW 1 ABymsA anrebpanyeckumm onepaunsmMm.

19) WcTtopus BO3HWKHOBEHWS MOHATUA OTpUUAaTENbHOMO
yucna, uppaumoHaneHoro uyucna. TpeboBaHusa K npoueccy
pacwuvpeHus noHatMa uucna. OTpuuaTenbHble  Lenble
yucna. Moaynb uenoro uucna. Onepauuv Hag UenbiMU
yucrnamn. CBowicTBa MHOXecTBa LUenbix uucen. Konbuo
LenbIxX yucen. OObIkHOBEHHas apobb. MoHsaTne
0bOblKHOBEHHOW [Opobu B Kypce matemaTukM HavanbHoOW
wkonbl. PaBHble agpobu. OCHOBHOE CBOWCTBO [AOpobu.
Cokpawenne ppoben. [lpuBeneHne ppoben k obuwemy
3HameHaTento. OTHOLWEHNE «PaBHO» Ha MHOXeCTBe Apoben.
20) TloHATME nNONOXWUTENbLHOMO pPaLMOHanbHOro 4ucna.
CnoxeHne  MNOMNOXMWTENbHbLIX  pauUOHarbHbIX  YMCen.
MpaBunbHble 1 HenpaBunbHble Apobu. CmeluaHHble yucna.
3aKoHbI (cBowicTBa) CrnoXeHus NONOXUTENbHbIX
pauuoHanbHblX  4ucen.  BbluuTaHme  NOMOXWUTENbHbIX
pauMoHanbHbIX  YMCen.  YMHOXEHME  MONOXWUTENbHbIX
paumoHanbHbIX 4ucen. 3akoHbl (CBOMCTBA) YMHOXEHUSA
MONOXUTENBHbIX pauvoHanbHbIX yucen. Oenexve
NONOXUTENbHbIX pavumoHanbHbIX yucen. CsolicTBa
MHOXeCTBa MONOXUTENbHbIX pauMoHanbHbIX uYncen. [lone
pauMoHanbHbIX Y1cen.

21) MoHATne n obo3HaveHue aecAaTnyHon apobu. Onepauuu
CMOXEHUsI, BbIMUTAHWUS U YMHOXEHWUS Hag [OeCATUYHbIMU
apobsamu. CpaBHeHue pecATudHbIX gpoben. O6palueHue
0b6blkHOBEHHON Apobu B AecAaTudHyto Apobb. BeckoHeuHble
AecATnYHble nepuogndeckne Apobu. [eneHne OecATUYHbIX
apobein. O6palleHue 6eckoHe4YHon [EeCATUYHOM
nepuoaunyeckomn opobu B 06bIKHOBEHHYHO ApOOb.

22) TlloHATHE NONOXUTENbHOrO UWPpPaUMOHanbHOrO Yucna.
MonoxuTenbHble AewicTBUMTENbHbIE 4Yucra. Onepaumm Hag
NONOXWUTENbHLIMA ~ OEWCTBUTENbHLIMA  YUCraMn.  3aKOHbI

CITOXeHund n YMHOX€EHUA. CBolictBa MHO>XeCTBa
MNONOXXUTEeJbHbIX ,El,eI7ICTBI/ITeJ'IbeIX yucern. MNone
[OEeNCTBUTESbHbIX yucen. B3aumHo O[IHO3Ha4YHOEe

COOTBETCTBME MEXOY MHOXECTBOM LENCTBUTESbHbIX YMCEN
" MHOXECTBOM  TOYE€K  MPSIMOMN. Onepauuu Hag
JencTBUTENbHBIMA yncnamu. CsoictBa MHOXecCTBa
[EeNCTBUTENbHbIX yucern. PacwupeHue MHOXecTBa
JEeNCTBUTENbHbIX Yncen. NoHATME KOMMNEeKCHOro Yymucna.

BblipaxeHus,
paBeEHCTBA,
HepaBeHCTBa,
ypaBHeHUs, PyHKLMM

23) Andasut maTemaTuyeckoro  fAsblka. Yucnosoe
BblpaXX€HMWe M ero 3HayeHue. YucnoBble paBeHCTBA U UX
cBonctBa. YucrnosBble HepaBeHCTBA U UX CBOWCTBA.
KOHBIOHKUMA 1 OU3BIOHKUUSA  YUCMOBbLIX  HEPaBEHCTB.
BblpaxkeHne ¢ nepeMeHHon, ero obnacTb onpegeneHus.
ToxpgecTBeHHble Npeobpa3oBaHnNsl BblpaXXeHUN. TOXOECTBO.




[MoHaTWe MHorouneHa. BbluncneHne 3HavyeHUM MHOroureHa.
Cxema 'opHepa, ero anroputm. MNoHsATHE KOPHA MHOroYseHa.
HaxoxgeHvne KopHen MHOro4neHa, ero anroputm.

24) YpaBHeHne ¢ ogHon nepemeHHon. KopeHb (pelueHwue)
ypaBHeHuda. Obnactbe onpeaeneHnsa ypasHeHusi. MHOXecTBO
pelleHun ypaBHeHunsa. PaBHOCUNbHbIE ypaBHEHUsI. Teopembl
O pPaBHOCWUMBHOCTU YypaBHEHWW. [lOHATME COBOKYMHOCTU
ypaBHeHui. PewweHne ypaBHeHu Buga |x|=a, agna a>0, n (x-
a)(x-b)(x-c)...(x-g)=0. YpaBHeHue c OBYMSA NEepPEeMEHHbIMU,
€ro MHOXECTBO pELUEHUN. YpaBHEHWE IMHUM B CUCTEME
KOOpAWHAT Ha MIIOCKOCTU. YpaBHEHNE OKpYXHOCTU. CucTema
OBYX YpaBHEHUN C [OBYMS MEPEMEHHbIMW, €€ peLleHus.
padmnyeckoe pelleHne cUcTeMbl ABYX YPaBHEHUIN C OBYMS
nepemMeHHbIMU. MHOXECTBO peLleHMA  CUCTEMbI  OBYX
NVHENHbIX YpaBHEHWW, reoMeTpuyeckas WHTepnpeTauus.
PeweHne ypaBHEHUW U CUCTEM YypaBHEHWA METOAOM
BBEEHUS HOBbIX nepemMeHHbiX. OgHOPOAHbIE ypaBHEHUSA U
CUCTEMbI YpPaBHEHUN, WX peleHns. YncneHHble MeToabl
pelleHns anrebpanyeckmx ypaBHeHUn. VIx anroputmel.

25) HepaBeHCTBO C OAHOW MNEPEMEHHOW, ero peLleHus.
ObnacTtb onpepgeneHns HepaBeHCTB. MHOXeCTBO peLueHun
HepaBeHcTBa. PaBHocWnbHble HepaBeHcTBa. Teopembl O
paBHOCUINBHOCTK HepaBeHCTB. CucTemMa HEPaBEHCTB C OAHON
nepemMeHHon, eé peleHns. MHOXeCTBO peLLUeHUA CUCTEMbI
HepaBEHCTB C OOHOW MepemeHHoN. PelleHne HepaBeHCTBa
BMaa |x|<a, gnsa a>0. CoBOKYNHOCTb HEPaBEHCTB C OOHON
nepemMeHHon, €€ peweHns. MHOXeCTBO  peLueHui
COBOKYMHOCTU HEPaBEHCTB C OAHOW nepemeHHon. PewweHne
HepaBeHcTBa Buaa |x|>a, ana a>0. PelweHne HepaBeHCTB
MEeTOOOM  MHTepBanoB U rpaduyeckum  MeTodoM.
HepaBeHCTBO C [OBYyMS MNEpPEMEHHbIMW, €ro peLUeHus.
"padmyeckoe pelleHne HEPABEHCTB U CUCTEM HEPABEHCTB C
OBYMSsI NEPEMEHHbBIMM.

26) ®dyHkumm. OnpegeneHue uucrosor yHkuuu. Cnocobbl
3apjaHua  yHkuun. paduk  dyHkuuun. BospactaHue wu
ybbiBaHne yHKunMn. MOHOTOHHOCTL OYHKUUKU. YETHbIE W©
HeYéTHble YHKUMK. [TOHATME O MEepPUOOUYHOCTU OYHKUUN.

Mpamas NponopLMOHanbHOCTb. PyHKumA npsMon
NponopLUOHanbHOCTH, eé CBOWCTBA " rpaduk.
Mcnonb3oBaHve npsAMon MNponopLUoOHansHOCTM B Kypce
MaTemaTuKu HavanbHon LLIKOSTbI. O6paTHas
NponopLUOHanbHOCTb. PyHKUNS obpaTHon
NponopLUOHanbHOCTH, eé CBOWCTBA " rpaduk.

VMcnonb3oBaHne obpaTHOW MNpPOMNOPLMOHanbHOCTM B Kypce
MaTeMaTUKN HayanbHOM LUKOSbI.

27) ToHATne ApOGHO-NMHENHON (YHKLUUK, €€ CBOWCTBA M
rpacpuk. JlnHenHaa dyHKUMA, €€ cBoilcTBa U rpaduk.
KBagpatnyHaa  cyHKuMsA, e€é cBouWCcTBa U rpaduk.
MocTpoeHue rpaduka yHKUMM C MoAynem, UCnonb3yd
onpegeneHne wmoaynsa. [locTtpoeHne rpaduka dyHKUUK
nNyTéM napannenbHoro nepeHoca CUCTEMbl KOOpAWHAT.
JInHenHble npeobpasoBaHus rpadpuka dyHKUUK.
[eomeTpnyeckne npeobpas3oBaHusa rpaduka  QyHKLMK.
PacTtsxxeHune n cxatue rpaduka dyHKumn. r'eometpryeckoe
MECTO TOYEK Ha NMNOCKOCTU

BennunHbi
n3mepeHuns
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28) OTpaxeHue CBOWCTB peanbHOro mMupa 4vepes MnoHsaTue
BenuumHbl. OnpepeneHne BenuuuHbl. eomeTpuyeckue
BEMWYMHbI.  ®Pusmdeckme BenuyuHbl. OpHoOpoAdHblE U
HEeOQHOPOAHble  BeNUYMHbI.  [1poM3BOAHbIE  BENMWUYUHBI.
CkansipHble BenMYuHbl. AgAWTUBHBIE BENUYMHBLI. BenuunHel,
u3yyaemble B Kypce MaTtemMaTvku HavanbHOW  LUKOSbI.
AOONTMBHO-CKanspHble BenuyuHbl, ux cBoncTtBa. Cuctema
n3MepeHuns aAaVMTUBHO-CKaIsSpHON BENUNYMHbI.
Xapaktepucivka  pesynbTata  U3MEpPEeHWs  BeNMYVMHBbI.




Uctopus pasBuTns CUCTEMBI eavHnL BENWYVH.
MexagyHapogHas cuctema eavHuL.

29) OnuHa oTpe3ka M ero mamepexHve. Cousmepumbie U
Hecousmepumble OTpe3ku. [nuHa NOMaHOW NMHUKM U OyTn.
Cnocobbl wunamepeHuss. CraHgapTHble eauvHWUUbl  OfWHBI,
OTHOLLEHUA mexay Humu. CBOMCTBA YMCMNEHHbLIX 3HAYEHUN
OnuHbl. BenuunHa yrma n eé uamepenue. CtaHoapTHble
€MHULbI BEMWYUHBI Yria, OTHOLLIEHUS MEXAY HUMMN.

30) TMMnowape durypel ©n eé unsmepeHue. [loHATUA
pPaBHOCOCTaBIEHHOCTU " paBHOBEJTUKOCTU dwryp,
OTHOLIEHMS Mexay HMMKU. CnocoObl BbIYMCAEHUS MoLagen
B HavanbHon wkone. CTaHgapTHble eAuHuuUbl nnoLwaaw,
OTHOLWEHMA Mexay HUmKU. CBONCTBA YMCMEHHBIX 3HAYEHWN
nnowaau. lMNnowaam npsiMOyronbHUKa, Mapannenorpamma,
TpeyronbHuKa, Tpaneunu, Kpyra.

31) O6bém Tena u ero uamepeHune. Cnocobbl n3MepeHus
obbéma B wWKoNMbHOM npakTuke. CTaHOapTHble eauHuUbI
ob6béMa, oTHOoweHus mexay Humu. CBOWCTBA YUCIOBbIX
3HayeHnn obbéma. O6Gbembl Mpu3mbl, NMpamuibl, Lwapa.
Macca Tena n eé nsmepenwe.

32) CraHgapTHble €eOVHWULbBI MacCbl, OTHOLUEHUS Mexay
HUMK. CBOMCTBA YMCMEHHBIX 3HA4YeHu macchl. Bpemsa n ero
navepenne. Cnocobbl n3MepeHusi. EguHuubl n3mepeHus
NMPOMEXYTKOB  BPEMEHW,  OTHOLIEHWS  MexXay  HUMMW.
3aBMCUMOCTb Mexay BenuiuHamu: a) LeHa, KONU4YecTBo,
ctoumocTb; ©) CcKOpOCTb, Bpemsl, MNyTb MNPAMOSIMHENHOIO
pPaBHOMEPHOrO ABWXEHUS; B) NPOM3BOAUTENBHOCTb TpyAa,
BpeMS, BEnMYMHa BbINOMHEHHON paboThbl; ) HOpMa Ha OgHO
nsgenue, KONMMYECTBO W3OENUIN, BENUYMHA BbIMOMHEHHOW
pabotbl ¥ Ap. Mcnomb3oBaHMe 3aBUCUMOCTU  MeXay
BENMYMHAMM NPV peLleHnn 3aday B Ha4yanbHOM LIKoONe

10.

"eomeTpuyeckme
npeobpasoBaHusa curyp
Ha MMNOCKOCTW.

33. TloHatTme  npeobpasoBaHWst  NMOCKOCTU.  Buabl
npeobpasoBaHuii. ToxaecTBeHHOE npeobpasoBaHue
nnockoctw. MoHATMe ABWXEHUsI. Buabl ABUXKEHWUIA NNOCKOCTY:
napannenbHblii NepeHoc, NOBOPOT, LieHTpanbHasi U oceBas

CUMMETPUN.
34. lNMpeobpasoBaHue nogobus n ero ceorcTea. omoTeTus
Kak YacTHbIN cny4van nopo6us. Komnosauuus

npeobpasoBaHuin. HenogswkHble TOYKM W MpsMble MpU
npeobpa3oBaHnsIX NIIOCKOCTH

11.

MaTtemaTtnyeckme
cpeacTea obpaboTkun
nHpopmauum

35. Tabnuua kak cpegctso 06paboTkm  uHOPMaLUK.
MpaBuna odopmneHnsa Tabnuu. 3NeMeHTbl CTaTUCTUYECKNX
Tabnuu. padbl kak cpeactBo 06paboTkv UHOPMaLUK.
3apaHve rpadoB ¢ nomowbio  maTpud. [padmueckoe
npeactaenexuve rpadgos. Onepaunn Hag rpadamu.

36. KombuHaTopuka Kak pasgen MaTemaTUKun.
KombuHaTopHas koHdurypaums. Buagbl n cnocobsl nogcyeta
KOMOMHATOpPHbIX KOH(urypaumi. OCHOBHble npaBuna U
dopmynbl  kombuHaTopukn. BuHoM  HbloToHa u©  ero
pasnoxeHue.
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OnemeHThI reomMeTpumn

37. Bo3HuKHOBEHMEe M pasBuTUe reomeTpuun. [enykTmeHoe
noctpoeHve reomeTpum EBknupa. MNprvmepbl HEEBKNNOOBbLIX
reomeTpun.

38. Akcuomatuka [wnbbepta. eomeTpuyeckme Urypebi.
OTHoweHMa paBeHCTBa WM nogobuss Ha  MHOXeCTBe
reomMeTpuyeckux uryp.

39. TlocTpoeHne reomeTpudecknx curyp € MNOMOLLbHO
LUMPKYNS U NUHENKA. AKCMOMbI UHCTPYMEHTOB MOCTPOEHMS.
3apgaya Ha nocTpoeHwe, eé€ pelweHne. Tunbl 3agad Ha
nocTpoeHne. OJneMeHTapHble TMOCTPOEHUS C  MOMOLLbIO
pasnnMyHbIX UHCTPYMEHTOB.

40. Teopembl 06 0BLLUMX TOUYKAX OKPY>KHOCTU U NpsiMON. [1ByX
OKPYXHOCTEWN. JTanbl peleHns reoMmeTpMyYeckon 3agadn Ha
NOCTpPOEHME.




41. TloCcTpoeHue TPEYrofIbHUKOB U YeTbiPpeXyrofibHUKOB.
Mpumepbl 3aga4y  Ha MOCTPOEHWE, HepaspewwuMbiX C
MOMOLLBIO LUPKYNS U NIMHENKN.

42. MHororpaHHukn. Teopema Jinepa O MHOrorpaHHuKax.
MpaBunbHble  MHOrorpaHHWkM. MHOrorpaHHuUkM w  Tena
BpaLLeHUs, n3yvyaemble B LLKOME, UX XapaKTEPUCTUKN.

43. TlapannenbHoe MNpoeKkTupoBaHMe W €ero CBOWCTBA.
M3obpaxeHne nNpoCTPaHCTBEHHbLIX UIYP Ha MNOCKOM
yepTexe

2. lMpakTnyeckne 3aHATUSA

OnemeHTbl TEOPUU
MHOXECTB

1) 3apgaHue MHOXeECTB MepeyvucreHneMm 3reMEHTOB U
XapaKTepucTn4eCckMMm CBOMCTBOM.

2) YcTaHOBreHWe OTHOWEHUN Mexdy MHOXecTBamMn U
MOOENMPOBaHME STUX OTHOLIEHUA C MOMOLUBIO KPYroB
Onnepa.

3) BbinonHeHve onepauui nepeceyeHus U 00beANHEHNs C
KOHEYHBIMW N OECKOHEYHBIMU YUCITOBLIMU M HEYUCITOBLIMU
MHOXXeCTBaMW.

4) BbinonHeHve Bcex onepauMd  C  KOHEYHbIMU  U”
6€eCKOHEYHBbIMM YNCITOBbIMU U HEYUCIIOBBIMU MHOXECTBaMMU.
5) N3o6paxeHne pe3ynbTaToB Onepauun Hag MHOXEeCTBaMU
LUTPMXOBKOW Ha Anarpamme dunepa.

6) [MpoBepka npaBUNBHOCTM pas3dMeHMs MHOXEeCTBa Ha
Knaccbl U BbINOMHEHME Knaccumkaumm MHOXECTB.

7) HaxoxpgeHve pekapToBa NPOM3BEAEHUS MHOXECTB, €ro
WNCTPaLMs C MOMOLLLIO rpad)oB m rpacpmkoB

CooTtBeTcTBUA 7]
OTHOLLEeHUs

8) Pabota c coOTBETCTBUSIMM MeXOY MHOXECTBAMMU.
YcTaHoBneHve obractu oTnpaBneHus, obnactu npubbiTus,
obnactu onpegeneHns " MHOXeCTBa 3HayeHun
cooTtBeTCcTBMA. MogenupoBaHue COOTBETCTBUS C MOMOLLIbIO
rpada.

9) OnpepeneHve oTobpaXeHWss U YyCTaHOBMIEHWE CBOWCTB
oTobpaxeHusi. [locTpoeHne CoOTBETCTBUM ob6paTtHOro wu
NPOTUBOMOSOXHOIO AaHHOMY.

10) Pabota €  OTHOLWEHWNAMM Ha MHOXeCTBe.
MogenupoBaHue  OTHOWeEHWSs € NoMmolwbk  rpada.
YcTaHoBNeHWe CBOWCTB M BUAa OTHOLUEHUS.

3nemeHThI
MaTemMaTU4eckomn
NOruku

11) PaboTa ¢ matematuyeckummn noHATuamMu. OnpegeneHve
obbeMa u coaepaHunsi MOHATHUS.

12) YcrtaHoBneHve  OTHOWEHUA  MeXAy  MNOHATUSAMM.
MogenvpoBaHWe OTHOLLEHWUIA MeXAY NOHATUSMU C MOMOLLbIO
KpyroB Ounepa

13) Pabota c BbickasbiBaHusMKU. OnpegeneHne UCTUHHOCTU
CNOXHbIX BbICKa3blBaAHUN.

14) Pabota c¢ npeavkatamu. OnpegeneHve obnactu
WUCTUHHOCTWU npegukaTta, ee rpaduyeckoe mM3obpakeHne Ha
YMCIOBOW MPSIMON U YNCFIOBOM MIAOCKOCTMU.

15) Pabota c BbICKa3blBaHUSIMW, COOEPXKaLUMKU KBaHTOP,
onpegeneHne nx UCTUHHOCTU, MOCTPOEHNE OTPULIAHUSA TaKUX
BbICKa3bIBaHWN.

16) OTHoLweHne JIOrnM4yeckoro crnegoBaHus 7]
paBHOCUNbHOCTU. HeobxoamMMble 1 4OCTATOYHbIE YCIOBUS.
17) Pabota c ymo3saknioyeHnsmu. BrisiBrneHne nornyeckon
CTPYKTYpPbl YMO3aKITIOYEHUA U ee NepeBoj Ha SA3blK TEOpUM
MHOXeCTB. BbisicHeHune norm4eckom npaBuUibHOCTH
NOCTPOEHMS YMO3aKITHYEHNSI

PasnnuHble noaxoabl K
MOCTPOEHWIO  CUCTEMBbI
Lenbix
HeoTpuLaTENbHbIX
yucen

18) BbIMmonHeHve [OEeWCTBUW C HaTypanbHbIMW Yucriamu B
TEOPETUKO-MHOXECTBEHHOM, akCMOMaTUYECKOM NOoAXOAEe U C
HaTyparnbHbIMW YUCMaMU KakK pesyrnbTataMmum U3MepeHus
BESTUYVH.

19) [lokasaTenbCTBO MaTeMaTU4YecKux TOXAECTB METOOOM
MaTEMaTU4ECKON MHOYKLINW.




CucTteMbl cumMcrneHuns

20) BbinonHeHue OencTBuiA € HaTypanbHbIMU 4YMcCiaMu B
OEeCATUYHON CUCTEME CHUCTIEHNS

21) BbInonHeHwe AeWCTBUIA C HaTypanbHbIMW 4YUCriaMn B
HEeOECATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAX  CUYUCHEHMS,
OCHOBaHMe KoTopbix MeHbLue 10.

22) BbinonHeHve [eWCTBUA C HaTypanbHbIMWM 4YucriamMu B
HEeOECATUYHbIX  MO3UUMOHHBLIX  CUCTEMAxX  CUYUCHEHMS,
OCHOBaHwue KoTopbix 6onbLue 10.

23) BbinonHeHne AOEWCTBUMN C AeCATUYHbIMU Opobsamu B
HeAECATUYHBIX MO3NLMOHHBIX CUCTEMAX CUUCTIEHUS.

24) MNepeBoA YMcen U3 OgHOM CUCTEMbI CHUCTIEHNS B OPYTYHO.
25) PelweHue 3agad Ha onpegeneHne 3agymMaHHOro 4vvcna
Mo €ero XxapakTepuciuke B [OECATUYHOMW U HeOeCATUYHON
cMcTeMax cyYMCNeHms

JenumocTtb Ha
MHOXeCTBe uenbix
HeoTpuLaTenbHbIX
ymcen

26) OnpepgeneHne [enUMOCTUM  YUCEN HA OCHOBaHWM
Npu3HaKkoB AeNNUMOCTH.

27) OnpepeneHve [enUMOCTM YUCIOBBLIX BbIPaXXEHUN Ha
OCHOBaHWM TEOPEM O OENMMOCTW.

28) [lpencraBneHne 4mcen B KAHOHWYECKOM  BuUAeE.
BbisiBrieHne NpoCTbiX 1 COCTaBHbIX YnNCEN.

29) Bbluucnenve HOLO u HOK  uucen pasnuuHbiMu
crnocobamu.

30) PelweHne apudmeTuyecknx 3agad C WCMNOMb30BaAHWEM
HOI n HOK.

31) HdokasaTenbCTBO YTBEPXKAEHUA O OENMMOCTM METOOOM
MaTeMaTU4ecKon MHOYKLUN

32) AHanna cBowcTB anrebpanyeckon onepauumn

33) HaxoxgeHue HEeWTpanbHOro n
NPOTMBOMOMOXHOro/06paTHOrO anemeHTa anredbpanyeckmnx
onepauumn

PacwwupeHne noHATUA
yucna

34) Pabota c¢ anrebpandeckumm CTPyKTypamum C OAHON
OuHapHon anrebpavyeckon onepauven

35) Pabota c anrebpavuveckumun CTpyKTypamu C OBYMS
OuHapHbIMK anrebpanyeckummn onepaumsiMu.

36) BbinonHeHne AencTBui € LenbiMy Yucnamu.

37) BbinonHeHne gencTBui C paLMoHanbHbIMU YUCHaMu.

38) BbinonHeHne aencTBui ¢ AeNCTBUTENbHBIMWU YuCHaMu.
39) Pabota Cc  OObIKHOBEHHbIMW U  OECATUYHBIMU
nepuoanyeckumm gpodsmu.

40) TlepeBog OObIKHOBEHHOM AOpOOM B [ECATUYHYIO U
OEeCATUYHON B OObIKHOBEHHYH).

BblipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHeHUs, PYHKLUK

41) HaxoxgeHune 3Ha4YeHne YNCNOBbIX BbIPAXEHNN.

42) ToxagecTBeHHble Mpeobpa3oBaHusa anrebpanyeckux
BblpaXkeHUN. [lokasaTenbCTBO TOXOECTB.

43) Anrebpanyeckoe n rpaduyeckoe peLleHne ypaBHEHUN.
44) Anrebpanyeckoe u rpadumyeckoe pelleHue CUCTEM U
COBOKYMHOCTEN ypaBHEHUNA.

45) PelueHue 3agay ¢ NOMOLLbIO YPaBHEHUIN U CUCTEM.

46) Anrebpanyeckoe v rpacmyeckoe pelleHne HEPaBEHCTB.
47) Anrebpaundyeckoe u rpacumyeckoe pelleHne cuctem u
COBOKYMHOCTEN HEPaBEHCTB.

48) Pabota c dyHKuMamMu. HaxoxgeHue obnacTtu
onpegeneHns QYHKUMIW, wuccriegoBaHne yHKuMi  6e3
cpencTts andpepeHUnanbHOro UCHMCNeHus.

49) TlocTpoeHue rpaduUKOB U WCCeAOBaHUE CBOWCTB
NVHENHON PYHKUMN U TIMHENHOWN (PYHKLMM C MOAYIEM.

50) T[locTtpoeHne rpadmkoB © UCCrefoBaHWE CBOWCTB
KBagpaTU4HOM YHKUMM U KBagpaTU4HONW YHKUUK C
Moaynem.

51) TloctpoeHne rpadmkoB © uUcCcrefoBaHWe CBOWCTB
OPOBHO-NMHENHON (PYHKLMU U OPOBHO-NMHENHON OYHKLUMMK C
Moaynem.

52) TloctpoeHne rpaukoB YHKUMA C  MOMOLLbIO
reoMeTpUYecKnx NpeobpasoBaHui.




Benn4inHbi n nx
n3mepeHunst

53) PeweHne 3agad Ha  HaxoXaeHwe  nrowagen
reoMeTpu4eckmnx curyp

54) PeweHnne 3apay Ha  HaxoxgeHne  obbemoB
reoMeTpU4eCKnx Ten

55) PelueHne TekCTOBbIX 3agad C agauTUBHO-CKaNApHbIMU
BENVUYNHAMM

10 "eomeTpunyeckne 56) BbinonHeHue npeobpasoBaHui OBWXEHUs C
' npeobpasoBaHus uryp | reomeTpnyeckumm ourypamm Ha nrocKocTm
Ha NSIOCKOCTH. 57) BbinonHenune npeobpasoBaHui nogobwusa c
reomMeTpnyeckumMm ourypamm Ha nrnocKocTu
58) BbINonHeHWe KOMMO3NLMIA pasfMyHbIX Npeobpa3oBaHuii
NNOCKOCTU
11 Maremartunyeckne 59) Pabota c¢ Tabnuuammn Kak cpeacTtBOM 06paboTku
' cpencTtea 06paboTkn | uHdopmaumn. PelueHne norMyeckMx 3agad C MOMOLLbBHO
nHdopmaLmm Tabnuy
60) Pabota c rpacdamm kak cpeacTtBom 06paboTku
WHpopmaumn. PelieHne nornmyeckux 3agady C MNOMOLLbIO
rpadoos.
61) PeweHne kombuHaTopHbIX 3aga4. PasnoxeHne 6nHoma
HbloTOHa No cTeneHsam
12. OnemeHTbl reoMeTpun 62) PelweHne anemeHTapHbIX 3agay Ha MNOCTPOEHWE C

MOMOLLIbIO LIMPKYIS U JIMHENKN

63) MocTpoeHne TpeyronbHMKOB

64) MocTpoeHne 4YeTbIpeXYroNbHUKOB

65) PelueHne 3agay Ha NOCTPOEHNE METOOOM NepeceYveHni
66) PeweHne 3aga4y Ha nocTpoeHune anrebpavyeckum
METOAOM.

67) PelweHne 3agay 0 MHOrorpaHHuMKax C UCMONb30BaHMEM
TeopeMbl Annepa, onpeaeneHne Buaa MHOrOrpaHHUKOB U MX

NOCTpOEHME.
68) PeweHne 3apay Ha  HaxoxgeHne  00bEMOB
MHOrorpaHHMKoOB 1 Ten BpalleHUuA.

69) PeweHve 3agjad  Ha  HaxoXaeHwe  nnowagen

NOBEPXHOCTU MHOIorpaHHUKOB U Tes BpalleHnd.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

OuHas ¢hopma o6y4eHus

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue TemMbl
CamocTosTenbHas
n/n (pasgena) gucumnnuHbl Jlekumu | MNpaktndeckne | JlabopaTopHbie pa6ota Bcero
1 OnemMeHTbl TEOPUN MHOXKECTB 6 14 0 18 38
2 CoOoTBETCTBUSA U OTHOLUEHUS 4 6 0 18 28
3 OnemMeHTbl MaTeMaTU4eCKON 8 14 0 20 492
NOTVKK
OK3ameH 36
Wtoro B 1 cemecTpe: 18 34 0 56 144
PasnuyHble nogxonpl K
4 NOCTPOEHUIO CUCTEMBI LiefbIX 8 6 0 18 32
HeoTpuUaTenbHbIX YMicen
5 Cuctembl cumcnexnst 6 16 0 18 40
[enumocTb Ha MHOXecTBe
6.1 LenbiX HeoTpuuaTenbHbIX 4 14 0 18 36
yucen
Ok3ameH 36
WToro Bo 2 cemecTpe: 18 36 0 54 144
[enumocTb Ha MHOXecTBe
6.2 | uenbix HeoTpuUaTenbHbIX 0 4 0 18 22
yucen
7 PaclinpeHune noHsaTus ymucna 8 6 0 18 32
8 BblpaxkeHus1, paBeHCTBa, 10 24 0 20 54




HepaBeHCTBa, ypaBHEHUS,
dyHKUMN
Ok3ameH 0 36
Ntoro B 3 cemecTpe: 18 34 0 56 144
9 BenuyunHbl 1 X nsmepeHuns 10 8 0 18 36
"eomeTpuyeckmne
10. | npeobpa3oBaHus Ha 8 10 0 18 36
N0OCKOCTU
3auét 0
Utoro B 4 cemecTpe: 18 18 0 36 72
1. MaTtemaTtunyeckne cpeacrtea 4 6 0 12 29
06paboTkn nHopmaLmm
12 | OnemeHTbl reomeTpun 10 10 0 30 50
Utoro B 5 cemectpe: 14 16 0 42 72
Bcero: 86 138 0 244 576
3aoyHas ¢popma ob6yyeHus
Ne HavmeHoBaHue Tembl Bub! sansTvi (1acos)
CamocTosTenbHas
n/n (pasgena) gucuunnmHel Jlexummn | Mpaktnyeckme | JlabopaTopHblie pa6oTa Bcero
1 OnemMeHTbl TEOPUM MHOXECTB 1 1 0 19 21
CoOTBETCTBMSA N OTHOLLEHMS 2 2 0 24 28
31 OnemeHTbl MaTemMaTUYECKON 1 1 0 21 23
NOTVKK
WToro Bo 2 cemecTpe: 4 4 0 64 72
3.9 OnemeHTbl MaTemMaTUYECKON 2 2 0 13 17
NOTVKK
PasnunyHble nogxoap! K
4 NOCTPOEHUIO CUCTEMBI LiEfbIX 1 0 0 20 21
HeoTpuUaTenbHbIX Yicen
5 Cunctembl cumcneHnst 1 4 0 20 25
Ok3ameH 9
Utoro B 3 cemecTpe: 4 6 0 53 72
[enumocTb Ha MHOXecTBe
6 Lenbix HeoTpuuaTenbHbIX 2 4 0 38 44
yucen
7 PacwunpeHne noHaTms vymicna 2 2 0 37 41
BblpaxeHus, paBeHCTBa,
8 HepaBEeHCTBa, ypaBHEHUS, 4 6 0 40 50
dyHKUNN
Ok3ameH 9
WT1oro B 4 cemecTpe: 8 12 0 115 144
9 BenuynHbl 1 nx namepeHms 2 4 0 50 56
"eomeTpuyeckme
10. | npeobpasoBaHus Ha 4 6 0 69 79
N0CKOCTU
Ok3ameH 0 9
Wtoro B 5 cemecTpe: 6 10 0 119 144
1. MaTemaTtunyeckme cpeacTea 4 6 58 68
00paboTkn MHopMaL MK
3auét 4
Wtoro B 6 cemecTpe: 4 6 0 58 72
OneMeHTbl reoMeTpumn 4 6 0 58 68
3auét 4
WToro B 7 cemecTpe: 4 6 0 58 72
Bcero: 30 46 0 465 576




14. MeToaun4yeckue ykasaHusi ans oby4yaroLmxcsi N0 0OCBOEHUIO AUCLIUNIUHbI

MpucTtynasa K nsydeHuto y4ebHOM AUCLMNIMHBI, Npexae Bcero obyyarowmecs AOSMKHbI
O3HaAKOMUTLCA C y4eBHON NporpammMon ANCUMNIIMHLL. BBOOHAA nekunsa cogepXxuTt nHdopmMaumio
06 OCHOBHbIX pasfgenax paboyen nporpaMmMmbl AUCUUMNIINHBI; 3NEKTPOHHLIA BapuaHT paboden
nporpamMmbl pasmeLléH Ha cante b® BI'Y.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B pabodver nporpamMme AUCLMNIIUHLI,
nomoxeT oby4valoLmMmMca OpUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U poflb
n3ydaemMon aUCLMNIIMHBLI B NOAroToBKe ByayLiero ydmtensa HadanbHbIX KNaccos, CTPOUTb CBOKO
paboTy B COOTBETCTBMM C TpebOBaHMAMM, 3aNOXEHHBIMU B NpOrpaMmme.

OCHOBHbIMM (bopMamMn  ayaUTOPHBIX 3aHATUA NO AUCUMUNIIMHE SBNAKOTCA NeKuMn Wu
NpakTUYecKne 3aHATUSA, MOCELLeHME KOTOpbiIX 00s3aTenbHO And BCEX CTYAEHTOB (Kpome
CTYAEHTOB, 00yYaloLnXCH Mo MHAMBUAYaANbHOMY NNaHy).

B xoOe neKkuuoHHbIX 3aHATUW criedyeT He TOSbKO ChnywaTb u3naraemMbld maTtepuan u
KpaTKo €ero KOHCMeKTMpoBaTb, HO OYEeHb BaXHO YyyacTBOoBaTb B aHanuse MNpMMepOB,
npegnaraemMblx npenogasatenieM, B PacCMOTPEHUN U pelleHUn npobneMHbIX BOMPOCOB,
BbIHOCMMbIX Ha obcyxaeHne. HeobxoaMmo KpUTUYECKM OCMbICNMBaTb Mpeanaraemblii
MaTtepwuar, 3agaBaTb BONPOCHI KaK YTOYHSIOLLEro Xxapakrepa, noMorarwme yACHUTb OTAeNbHbIe
nsnaraemble NOsIOXKEeHUS, Tak U BONPOChI NPOAYKTUBHOIO TUNa, HanpaBfeHHble Ha paclumpeHme
n yrnybneHue ceegeHuMn Mo U3y4yaeMon Teme, Ha BbliSIBfieHME HeOCTaTOYHO OCBEeLLEHHbIX
BOMpPOCOB, cnabblx MECT B apryMeHTaumm u T.1.

B xoge noaroToBKM K NpakTUYECKMM 3aHATUSM HeOBXOoAMMO MU3YyYnTb B COOTBETCTBUU C
BOMpoOCcamMu AN NOBTOPEHUS OCHOBHYI NUTepaTtypy, NPOCMOTPETb W AOMOMHUTbL KOHCNEKThI
NeKunn, 03HaKOMUTLCS C AOMNOSTHUTENBHOW NUTEPaTypPoOn — 3TO MOMOXET YCBOUTbL U 3aKpenuTb
nony4yeHHble 3HaHMsA. Kpome TOro, AN KaXKaoro NpakTUYecKoro 3aHATUS 4atoTCsa NpakTudeckme
3afaHuns, KOoTopble Takke HeobXoAUMO BbIMOMHUTL CaAMOCTOATESIbHO BO BPeMS MOLrOTOBKU K
3aHATUIO.

Ob6s3aTenbHO criegyeT MO3HAaKOMUTLCA C KPUTEPUAMU OLEHUBAHMSA Kaxaon dopMmbl
KOHTPOSIS — 3TO NOMOXET u3bexatb He4O4EeTOB, CHUXAIOLLNX OLIEHKY 3a paboTy.

Mpyn noaroToBke K NPOMEXYTOYHOM aTtTectaumMm HeobxogMMO MOBTOPUTb MPOWOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmoun, MNPUMEPHLIM MNepeyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha MPOMEXYTOYHYIO aTTectaumio. PekomeHayeTcs MCNonb3oBaTb KOHCMEKThI
NEKUMN U UCTOYHMKKM, MepevncrieHHble B CMWUCKe nutepaTypbl B paboyen nporpamme
ANCUMNNUHBI, @ Takke PecypcCbl 3NEKTPOHHO-6MbnmMoTeyHbix cucteM. Heobxogumo obpatuTtb
ocoboe BHMMaHMe Ha TeMbl YY4EDOHbIX 3aHATWIA, MPONYLEHHbIX MO pasHbiM npuynHam. [pu
HeobXo4MMOCTU MOXHO 00paTUTbCA 3a KOHCynbTauuem u MEeTOAMYECKON MOMOLLbI0 K
npenogasaTento.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PEeCypCOB MWHTEPHET,
Heob6XxoAUMbIX A1 OCBOEHUA AUCLUNSIUHDI

a) OCHOBHag nuteparypa:

Ne n/n M CTOYHMK

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue nsi CTyAeHTOB (haKyNbTETOB NOArOTOBKU yuMTENen
HadanbHbIX knaccos. KHura 1 [TekcT] / A.lN. ToHknx.— 2-e n3g., ucnp. — M.: KLY, 2008 .— 616¢.:
Tabn., un.— Jdon. YMO no cney. nea. obpas. B kay. y4ebHoro nocobus ons ctyd. ned. By30B.
06yuy. no cned."TMuMHQO" .— ISBN 978-5-98227-087-0

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue nsi CTyAeHTOB (haKyNbTETOB NOArOTOBKU yuMTENen
HavanbHbIx knaccoB. Knura 2 [Tekct]/ A.lN. ToHknx.— 2-e n3g., ucnp. — M.: KOY, 2008 .— 444c.:
Tabn., un.— Jdon. YMO no cney. nea. obpas. B ka4y. y4ebHOro nocobus ons ctyd. ned. By30B.
06yy. no cneu."MMMHO" .— ISBN 978-5-98227-088-7

Typeukun, Bnagnmup AxkoBnesud. Matematuka U uHgopmatnka.— M.: MHOPA-M, 2010 .—
3 558c. — (Bbicwee obpasoBanue).— Lon. MO P® B kau. y4eb. nocob. ans cTyq. By3oB, 00y4y. no
rym.Hanp. v cneu.- (8 nep.) .— ISBN 978-5-16-000171-5

6) gononHuTenbLHaa nuTepaTypa:
[ Nen/n | MCTOYHMK



https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=4308&TERM=%D0%A2%D1%83%D1%80%D0%B5%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Cronnoga J1.IN. MatemaTuka : y4ebHuMK ansa ctyaeHToB ned. By3oB [TekcT]/ J1.IN. CtoinoBa.—
M.: Akagemusi, 2007 .— 432c. — (Bbicliee npodeccnoHansHoe obpasoBanue. Negarormveckme
cneunanbHocTh).— Oon. YMO no cneu. neq. obpas. B kad. yyebHvka Ang cTyd. neq. By3o0B.
06yy4. no cneuy. "MuMHQO" -(B nep) .— ISBN 978-5-7695-2758-6

*Konkos C.1H0. MaTtemaTtuka u nHpopmatumka ons rymaHmtapmeB: yyueb. - M.: Mapgapukn, 2002

5 .— 536¢. : un. — fon. MO P® B kay. y4ebHuka onsa ctyq. rym. cnew. u Hanpasn. By3oB. - (B
nep.) .— ISBN 5-8297-0089-1

Koanos B.H. MaTtemaTuka n undopmatumka / B.H. Kosanos.— CI16.: MNutep, 2004 .— 266c¢.: un.

6 — (YuebHoe nocobue).— fon. MO P® B kay. y4eb. nocob. Ans cTya. ryMaHUT. 1 COLL.-3KOH.
cneu.-(8 nep.) .— ISBN 5-469-00382-5

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (OuLnansHble pecypebl UHTEPHET)™ :

Ne n/n Pecypc

7 MosameHTbe A., Kpynuk C. CTpaTernm pelieHns matemMaTtu4eckux 3agad: pasnnyHble nogxoasbl
K TMnoBbIM 3agadvam — M.: AnbnuHa MNabnuwep, 2018/
http://biblioclub.ru/index.php?page=book&id=495623 - gata obpalieHus: 21.05.2019

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n McTOoYHUK

AnekceeBa I'.1O, BrikoBa T.I1., XpunyeHko H.N. CBopHMK 3agay 1 ynpaxxHeHUn No matemaTtuke:
ans cysos [TekcT] / I.HKO.AnekceeBa, T.I1. bbikoBa, H.N. XpunyeHko .— M. : Qk3ameH, 2008 .—
8 190,[2] ¢ .— (YuebHuk onga By3oB) .— Pekom. YMO no cneu. nea. obpas. B kay. y4eb. noc. ans
ctyad. By3oB ([Ned. n metog. Hay. obpas.) .— ISBN 978-5-377-00803-3

Paboyas nporpamma AnCUMMIMHBI C TUMOBBIMY OLEHOYHBIMU CpeACcTBaMy pa3MeLleHa Ha

9 odmumansHom cante mnuana / http://bsk.vsu.ru/ obrazovanie/rabochie-programmy-distsiplin-
po-00p

17. O6pa3oBaTenbHble TEXHOMOMNU, UCMONb3yeMble NPU BbINOSTHEHMN KYPCOBOWM
paboTbl, BKNOYasa AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (AOT), aneKkTpoHHoe
ob6y4eHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusaumm OUCUMNNUHBLI UCMONb3YITCA UHGPOPMALMOHHO-CNPABOYHbIE CUCTEMbI U
npodeccuoHanbHble 6a3bl AAHHbIX:

—HayuHas anektpoHHas 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—OnekTpoHHas bubnuoTteka [ducceptaumn Poccuinckon [ocygapcTtBeHHon bBubnuotekn —
https://dvs.rsl.ru/

—HayyHas anektpoHHas bubnunoteka — http://www.scholar.ru/

—QPepnepanbHbii noptan Poccuinckoe obpasosanume — http://www.edu.ru/

—WHdopmaumnoHHas cuctema «EaonHoe OKHO jocTtyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/

—QPeaepanbHbl LLEHTP MHAOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru
—Eannas konnekuusi Lindposbix ObpasoBarenbHbix PecypcoB — http://school-collection.edu.ru/
—OneKkTpoHHO-6MbnNnoTeyHaa  cuctema  «YHuBepcuteTckass  oubnumoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLMNIINHBI

nporpamMmHoe obecneyeHue:

-Win10 (nnn Win7), OfficeProPlus 2010

—bpay3epsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

KomnbtoTepbl, 06beanHeHHble B CeTb C BbIXOAOM B WHTepHeT u obecnedyeHnem gocTtyna B
3NEKTPOHHYI0 WMHMOPMaUNOHHO-0O6pasoBaTtenbHyo cpedy BIY m B®, npoekTtop, KOMOHKW,
3KpaH, NPUHTEp.


http://biblioclub.ru/index.php?page=book&id=495623
http://bsk.vsu.ru/
http://elibrary.ru/
https://dvs.rsl.ru/
https://dvs.rsl.ru/
http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://biblioclub.ru/

19. OueHO4YHble cpeAcTBa AN NPOBeAeHUA TeKyLlero KOHTPOnsi ycrneBaeMoCTU U
NPOMEXYTOYHOM aTTecTauumn

MopsdoK OLEHKM OCBOeHMst obyyawlmmucs  y4ebHoOro maTepuana  onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

Ne HanmeHoBaHue KomneteHn | MHaukaTo OueHouHble cpeacTBa
n/ | pasgena oUcCUMNWHbI uuns pbl
n OOCTWDKEH
nsi
KOMMeTeH
Lmn
1. MaTtemartnyecknn guktaHt « MHOXecTBa.
OTHoweHusa mexay MHoxecTBamn. Onepaumm Hag
MHOXEeCTBaMUY.
2.CamocTositenbHasa padoTta Ne1 « OTHoLweHus
OneMeHTH! TeopuM mMexay MHoxectBamn. Onepaumm Hag
1 MHONECTB MHOXeCTBaMM».
3. CamocTtosiTenbHasa pabota Ne2 «[lekapToBo
npouasefeHne MHoOXecTB. PazbneHne MHOXecTBa
Ha Kraccbl»
4. Tect Ne1
5. KonTtponbHas pabota Ne1
1.CamocTtoaTtenbHaa pabota Ne3 «CooTBeTcTBUSA
” CooTteeTcTBUA U mMexay MHoxecTBaMmn. OTHOLLEHNS HA MHOXECTBE»
' OTHOLLEHUS 2. Tect Ne1
3. KoHTtponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
OnemeHTbl MaTEMaTUYECKON NTIOTUKMU»
3. MaTemaTU4ecKom 2. Tect Ne2
NOTNKN 3. KoHTponbHas paboTta Ne1
4. MaTematuyeckmn guktadT Ne 2
PasnnyHble noaxoabl 1. CamocTtosiTenbHas pabota Ne5 «PasnuuyHble
K NOCTPOEHUI0 noaxodbl K  MOCTPOEHWIO  MHOXEeCTBa  LenbiX
4 cUCTEMBI HeoTpuuaTtenbHbIX Yucen. MeTog maremaTUy4ecKon
Lenbix WHOYKUMNY
HeoTpuLaTenbHbIX OMK-8 OMK-8.4 2. TecT Ne3
yuncern KoHTponbHas pabota Ne 2
1. CamoctosaTensHasa pabota Ne6
«lMO3MLMOHHBIE CUCTEMBI CHUCTIEHNSI»
5. | Cuctembl cuucneHms
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
JenumocTb Ha 1. CamoctosaTensHasa pabota Ne 7 «[enMmocTb Ha
6 MHOXeCTBE LienbIX MHOXeCTBE LiefblX HeoTpuLaTenbHbIX YNCen»
) HeoTpuLaTenbHbIX 2. Tect Ne 5
yucen 3. KoHTponbHas pabota Ne2
CamocTosATenbHas pabota Ne 8 «PaunoHanbHble
yucnar»
7 PaclmpeHne noHsaTus 2. Tect Ne 6
" | yucna 3. KoHTponbHas pabota Ne2
4. CamocTtosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
BbipaxeHus, 1. CamocTtoaTtencHas pabota Ne10 «[locTpoeHue
g | PaseHcTsa, rpadukoB yHkumi. CBoncTBa PyHKUNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, PYHKLNK 3. KoHnTtponbHas pabota Ne 3
1. CamocTtosaTenbHas pabota Ne11 «BenuumHel
BenunuunHel n nx N UX M3MepeHune»
9.
n3mepeHusi 2. TecT Ne8
3. KoHTponbHasa pabota Ne4
10 OnemeHTbI 1. Tect Ne10
reomeTpumn 2. CamoctosTenbHas pabota Ne12 «PeweHune 3agay




Ha NocTpoeHue»
3. KoHTponbHas pabota Ne5

OnemMeHTbl Teopum
MHOXECTB

CooTBeTcTBMA U
OTHOLLEeHUs

3nemeHTsl
MaTemMaTnyecKkomn
TOTVIKN

HenumocTb Ha
MHOXECTBE LieNbIX
HeoTpuUaTenbHbIX

yncen

Pacu.u/lpeHme NOHATUA
vyyucna

BbipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHEeHUs, PYHKLUK

AnemeHTsl
reomeTpum

PasnnyHble nogxoapl
K NMOCTPOEHUI0
CUCTEMbI
Lenbix
HeoTpULaTenbHbIX
yucen

Cuctembl cHUCEeHUs

BbipaxkeHus,
paBeHCTBA,
HEepaBEeHCTBa,
ypaBHeHUs, yHKLMK

BenununHbl n nx
n3mepeHusi

OnemMeHThI
reomMeTpumn

MK-3

2. Matematnueckmin  guktaHt  «MHOXecCTBa.
OTHoweHua Mexay MHoxecTBamu. Onepauun Hag
MHOXeCTBaMM.

2.CamoctosiTenbHaa pabota Nel «OTHoweHus
Mexay MHOXeCTBaMW. Onepauuu Hag
MHOXEeCTBaMUY.

3. CawmoctosatenbHasa pabota N2 «[lekapToBO
nponsseneHne MHoOXecTB. PasbueHne MHoOXecTBa
Ha Knacchbl»

4. Tect Ne1

5. KoHTponbHas pabota Ne1

1.CamocTtoaTensHass pabota Ne3 «CooTBeTcTBuMSA
mMexay MHoxecTBamn. OTHOLLEHMS Ha MHOXECTBEY
2. TecTt Ne1

3. KoHTponbHas pabota Ne1

1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
MaTeMaTU4eCKOW NOrMKnN»

2. Tect Ne2

3. KoHnTtponbHas pabota Ne1

MK-3.1. 4. Matematnyeckumin auktaHT Ne 2
5. Matematnyeckun gukrtaHT Ne 3
1. CamocTosATensHasa pabota Ne 7 «[denmmocTb Ha
MHOXECTBE LiefbIX HEOTpULATENbHbIX YNCEN»
2. Tect Ne 5
3. KoHTponbHas pabota Ne2
1. CamoctosiTenbHas pabdota Ne 8 «PauunoHanbHble
yncna»
2. Tect Ne 6
3. KoHTponbHas pabota Ne2
4. CamocTtosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
1. CamocTtosTtenoHaa pabota Ne10 «[lloctpoenune
rpadukoB yHkumn. CBoncTBa PyHKUNNY»
2. Tect Ne7
3. KoHTponbHas pabota Ne 3
2. TecT Ne10
2. CamoctositenbHas paboTta Ne12 «PelueHune 3agad
Ha NOCTPOEHNE»
3. KoHTponbHas pabota Ne5
4. CamocTosiTenbHas padota Ne5 «PasnuuyHble
noaxodbl K MOCTPOEHUKD  MHOXeCTBa  LenbiX
HeoTpuuaTtenbHbIX yucen. MeTog maremaTUy4ecKon
WNHOYKUMNY
5. Tect Ne3
6. KoHTponbHasi pabota Ne 2
2. CamoctosTenbHas pabota Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNSI»
2. Tect Ne4
3. KoHTtponbHas pabota Ne 2

MK-3.2. 1. CamoctosTenbHasa pabota Ne 9 «PelwweHue

YPaBHEHUI N HEPABEHCTBY.
2. Tect N7

3. KoHTponbHas pabota Ne3

4. CamocTosiTenbHas paboTta Ne11 «BenuuumHbl
N NX N3MEpPEHNEN

5. Tect Ne8

6. KoHTponbHas pabota Ne4

1. TecT Ne10

2. CamoctosaTenbHasa paboTta Ne12 «PelwueHune 3agad
Ha NoCTPOeHne»
3. KoHTponbHas pabota Ne5




6 OnemMeHTbl 1. CamocTosTenbHas pabota Ne14 «3nemMeHTbI
' KOMOUHATOPUKU KOMOUHATOPUKNY
1. CamocTosTenbHas paboTta Ne13
PacwupeHune noHaTus
1. «Anrebpanyeckue CTpyKTypbI»
yucna
1. CamocTosaTenbHasa paboTta Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNS»
2. Cuctembl cumcneHns
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BblpaxeHus, MK-3.3 1. CamoctogatenbHaa pabota Ne10 «[locTpoeHue
3 paBeHCTBa, rpacpmkoB pyHkumMN. CBOMCTBA PYHKLNN»
HepaBeHCTBa, 2. Tect Ne7
ypaBHEHNSA, PyHKLNK 3. KoHTponbHas paboTta Ne 3
1. CamoctostenbHaa pabota Ne15 «PeweHnune
MaTtemaTtnyeckme
rfiorm4yeckux 3agad ¢ NnoMoLLbio rpadoB 1 Tabnmuy
4 cpeacTBa 06paboTkm
2. CamocTtositenbHasa pabota Ne16 «OdpopmneHue
MHdopMaLnm
CTaTUCTUYECKMX Tabnunu»

MpomexyTouHas atTecTaums Ne1 (3k3ameH)

MpomexyTouHas aTTectauusa Ne2 (Ok3ameH)

MpomexyToyHas attectaumst Ne3 (Ok3ameH)

MpomexyTouHas atTectauus Ne4 (3aver)

MpomexyToyHas attectauus Ne5 (3aver)

1. KoMnnekT ak3ameHaumnoHHbIX Bonpocos Ne1
2. KoMnnekT ak3ameHaumoHHbIX BonpocoB Ne2
3. KomnnekT ak3aameHaumoHHbIX Bonpocos Ne2

4. KomnnekT Bonpocos Kk 3a4yeTy Ne1
5. KomnnekTt Bonpocos k 3a4eTy Ne2

20. TunoBble oOLUEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme

npoueaypbl oueHnBaHuns

20.1 TeKywWmMn KOHTPOJb yCNeBaeMoCTun
Tekywas atrectauusi nposBoautcsa B dopMax: [MMUCbMEHHbIX pabom (KOHMpPOsibHbIE,

camMocmosmersibHble, Mamemamu4ecKue OUKmaHmbI),' mecmupogaHUuA.

CpepfcrBa TekyLLero KoHTpons

MatemaTunyeckmm guktaHT Ne1
MHoxecTtBa. OTHOWEHUA MexXay MHoXecTBamMu. Onepauum Haa MHOXeCTBamMu

U,eﬂb: npoBEpPUTb CCbOpMI/IpOBaHHOCTb OCHOBHBbIX TEOPETUHECKNX 3HaHN 1 6a3oBbIX NPaKTU4eCKNX

ymeHvu7| Nno AaHHOW TeMe, a TakKe OCO3HAHHOCTb BrageHus MaTtepunariom n ymeHume npuMeHaTb

TeopeTn4eckne 3HaHuA B I'IpaKTI/I‘-IeCKOI7I OeATenbHOCTN U Ana NoCTpoeHuA 060CHOBaHHbIX Cy)KD,GHVIVI

crdegEerz

Cdhopmynupynte onpegeneHue onepaunn o6beguHEHN MHOXECTB.
Cdhopmynupynte onpegeneHue onepaunmn pasHoCTU MHOXECTB.
CdhopmynupyiTte onpegeneHne nogMHOXeECTBa JaHHOTO MHOXECTBA.
Kakne MHOXecTBa Ha3blBalOTCA PaBHbIMUN?

Cdhopmynupynte onpegeneHue onepauun nepecedeHnss MHOXeCTB.
AcB, acA. MoxHO nu cyauTb O NPUHAANEXHOCTN anemeHTa a MHoxecTBy B? OTBeT obocHymTe.
acAnB. CoenanTe BbIBO4 O NMPUMHAANEXHOCTM 3NIEMEHTa a MHoXecTBaM A n B.
acA/B. CoenanTte BbIBOg O NPUHAAEXHOCTN afieMeHTa a MHoXecTBam A 1 B.

) agAuB. CgenaiTe BbIBOA O NPUHAASIEXXHOCTWN aieMeHTa a MHoXXecTBam A u B.

10) MHOXecCTBO coaepXuT 5 anemeHToB. CKOMbKO y HEro NoOAMHOXECTB?
11) Yto Takoe xapakmepucmu4eckoe ceolicmeo MHOXecmea?

12) ArB2d, CcA, CnB=J. N3o6pasnte mHOxectBa A, B u C c nomowblo KpyroB Jnnepa.
PaccmoTpuTe BCce BO3MOXHbIE Cry4vau.




13) BcA, CcA, CnB=Y. N306pasute mHOxecTBa A, B n C ¢ nomoulbto kpyroB dunepa. CKonbko
cny4yaeB 34ecb BO3MOXHO? OTBET 000CHyNTE.

14) BcA, AcC. N3o6pa3snte mHoxecTBa A, B n C ¢ nomowbio KpyroB dunepa. PaccmoTtpute Bce
BO3MOXHbIE Criyyaun.

15) Yemy paBHO 06beAUHEHME MHOXECTBA M €ro NogMHOXecTBa?

16) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute nepeceveHne aTMx MHOXeECTB.

17)A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute obbeanHeHne aTMX MHOXECTB.

18)A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute pasHoctb MHOXXecTB A 1 B.

19)A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute pasHoctb MHOXXeCTB B n A.

20) Kakne 13 nayyeHHbIx onepauuin Hag, MHOXecTBaMun SBNSIOTCSA aHTUKOMMYTaTUBHbBIMA?

21) 3anuwunTe 3aKoHbl aCCOLMATUBHOCTM ANd TEX onepaunin, Anst KOTOPbIX OHW BbIMOSHSOTCS.

22) AccoumaTnuBHa nu onepaumst pasHocTM MHoxecTB. OTBeT OOOCHyWTE C MOMOLLbIO KPYroB
onnepa.

23) 3anuwunTe onpegeneHme 4ONOMHEHNSI MOAMHOXECTBA 4O MHOXECTBa.

24)YT0 Takoe yHMBepcansHoe MHOXeCTBO?

25) A={a, b, c, d}, B={c}. Hangute gononHeHne mHoxecTBa B 0o MHOXecCTBa A.

26) 3anMwnTe xapakrepuctnyeckoe CBOMCTBO AOMONTHEHUA MHOXECTBA LienblX Yncen Ao MHOXeCTBa
paunoHanbHbIX YMcen.

27) 3anuwnTe 3aKoHbl MOAEMMNOTEHTHOCTU ANA Tex onepauni Hag MHOXeCTBamu, ANsi KOTOPbIX OHM
BbINOSTHAIOTCS.

28) 3anMwunTe 3akoHbl ge MopraHa ans Tex onepauun Hag MHOXECTBaMM, Ofs1 KOTOPbIX OHWU
BbINOSTHAIOTCS.

29) A — MHOXECTBO YeTbIpexyrofibHUKoB, B — MHOXeCTBO kpyro, C — MHOXECTBO To4yeK. 3anuwunte
yHMBEpCasribHOE MHOXECTBO 415 9TUX MHOXECTB.

30) A=[1;3], B=(0;5). MOXHO nu HanWTW OOMOSIHEHWE OLHOr0 W3 JaHHbIX MHOXECTB A0 ApYroro.
HanguTe aT0o JONONHEHWE, eCriv OHO CyLlecTByeT.

MartemaTnueckmnm gukrtaHT Ne 2
OTHOLWEeHUA Mexay NOHATUAMU
Llenb: npoBepuTb MOHMMaHWE CYTU OTHOLUEHUA MeXOY MNOHATUAMM, YMEHME aHanuaupoBaTb ITU
OTHOLUEHUS N MOAENNPOBATb UX NPY NOMOLLM KPYroe dunepa
N306pasnte oTHOLWEHUA Mexay 00beMamMmn NOHATUIA C NOMOLLbIO Anarpamm Jinepa.
1. Kowka, mnekonurtawllee, OOMalUHEE XWBOTHOE, AUKOE >XMBOTHOE, >XMBOTHOE CEeMencTBa
KoLLaybKX.
2. 3apava, maTeMmaTudeckas 3agada, 3afgada, He UMeroLLas peLlleHns, 3aaaHHas Ha 3agada.
3. KoHcTutyums, Poccuickas KOHCTUTYLMA, KOHCTUTYLUNOHHbIE NpaBa, AMepukaHcKas KOHCTUTYLMS.
4. KynbTypHble pacTeHus, TPaBAHUCTbIE pacTeHNs, AepeBo, NoAoBoe AePeEBO, cag
5. TlnaHeTa, NnaHeTa CONTHEYHOMN CUCTEMbI, NNaHeTapun, NaHeTa-rmraHT
6. JlekapcTBO, NevyeHne, MUKCTypa, acrnmpuH, NpMeM fiekapcTea
7. Jlec, Tponuyeckuni nec, NMCTBEHHbIN fiec, NnanbmMa, XBOMHbIN Nec
8. XXuBOTHblE, ymetoLwme netaTb, MANEKONUTaoLWmne, XULLHbIE XXUBOTHbIE, NTULbI.
9. [opoa, eBpONENCKMIA ropoAd, ManeHbKNin ropogd, ropoXKaHuH, ropog, CEBEPHOro NonyLuapus.
10. Yumcno, ABy3Ha4YHOE YUCNO, YETHOE Yncno, Yncro, bonsee 100

MaTemaTuuyeckum aumkraHT Ne3

Uenb: nposepumb 3HaHue mpebosaHul K orpedesieHUsIM MOHAMUU U yMeHue CcOOmHocumbs 3mu
mpebogaHusi C KOHKpemHbIMU ornpedesieHUsIMU, aHanu3uposams npasuribHOCMb orpedenieHull ¢ MoyKu
3peHus OaHHbIX mpebosaHud.
BbisicHUTE, COOTBETCTBYIOT N MEPEYUCTIEHHbIE HUXKE OMNpPeaeneHns BCeM YykasdaHHbIM TpeboBaHUSIM.
Ecnn HeT, TO ykaxute, kakomy MMeHHO TpeboBaHuiO onpepeneHve He cooTBeTcTByeT. [Mpegnoxute
CBOW BapuaHT KOPPEKTHO CPopMynnpoBaHHOIo onpeaeneHus.

1. T1psAMOYronbHUK — 3TO YeTbIPEXYrONbHUK, UMEOLWUIA NPSIMON  Yror.

2. YeTHOE 4YnCno — 3TO YUCIO, KOTOPOE NPU AENEHNM Ha 2 He J4aeT ocTaTka.

3. Marepuk — 370 y4acTOK CyLUN CO BCEX CTOPOH, OKPY>KEHHbLI BOOOW.

4. TpuctaBka — 9TO 3Ha4yMMasa 4acCTb CroBa, CTosWas neped KOPHEM W OOMOMHALWAa Unu
N3MeHsALLasa CMbICH Crosa.
Cronuua rocygapctBa — 3TO [MaBHbIN FOPOA rocyAapcTBa, B KOTOPOM HaxoAATCHA BbiCLUME
opraHbl BMacTM W YnNpaereHwus, pe3ngeHuMn MoHapxoB, napnameHTt, BepxosHbin Cya,

o



aAMUHUCTpaUMs MNpe3ngeHTa, COBET MWHUCTPOB M T.4. YacTto ctonuuen aBnsieTcsa cambii
KPYMHbIA rOpOA4 rocyaapcTea .

6. JnekTpoH — 3TO 3nemMeHTapHasa 4Yacrtumua.

7. MexaHnyeckoe OABMXEHNE — 3TO ABWXEHME Tena B NPOCTPaHCTBE.

8. lMo3HaBaTenbHble MNpPoOLECCbl — 3TO MNPOLECCbl MO3HABaHUA CYObLEKTOM  OKpYXKatoLLEewn
JEeNCcTBUTENBHOCTH.

9. 3Besga — 310 HebecHoe Terno, obnagaroLlee CBOMCTBOM CBETUTLCS 3a CHET BbIAENEHUS SHEPTUN.

10. Kpuntorpachmss — Hayka O MaremaTumdeckmx meTogax obecneveHusi KOHmAeHUnanbHOCTK
MHopMaLmK.

OnucaHme TexHONOrMMn NpoBeaeHusi TeCToB

MaTtemaTuyeckme OWKTaHTbl NPOBOAATCA Ha MPaKTMYECKOM 3aHATMM UMW B Hadvane nekumu B
NMMCbMEHHOM BUAE Nocne N3y4yeHns BCex BONPOCOB, BKMIOYEHHbBIX B ANKTAHT.

Kputepun oueHnBaHus

MaTtemMaTuyeckMii OMKTaHT oueHuBaeTcss B Oannax. 1 npaBunbHO BbINOMIHEHHOE 3aJaHue
oueHmBaeTcs 1 6annom. OueHke «oTNMYHO» cooTBeTCTBYET OT 9 0o 70 6annoB; oueHKe «xopoLwoy - 7-8
6annoB.; oueHKke «yaoBneTBopuTenbHoO» - 5-6 6anna. Konuyectso 6annos, MeHbLLee 5 — oLeHnBaeTcs
«HeyOoBMNeTBOPUTENBHO.

CamocrosTenbHas pabota Ne1

Tema «OTHOLWEHUA MeXAY MHOXecTBamMu. Onepaumm Hag MHOXeCTBaMU»

BapuaHm 1.

1) A — MHOXECTBO TpeyrosibHUKoB, B — MHOXecCTBO paBHOGeapeHHbIX TpeyronbHukoB, D — MHOXeCTBO
NPSAMOYrOSibHbIX TPEYroNnbHUKOB, C — MHOXECTBO TPEYronbHUKOB, umetowmx yron 30°. N3obpasunte aTu
MHOXecTBa Ha kpyrax Ownepa. 3awTtpuxymte X=BNDuC un mHoxectBo Y=(B’A\D)NC. BbisacHuTe,
NPUHAONEXNT NN KakoMy-HUOyOb M3 MHOXECTB X UNu Y 3feMeHTbl a U B, €Cin a - MPsIMOYroSbHbIN
TPeYyronbHWK, OANH N3 OCTPbIX YroB KOTOPOro paseH 60°, B - TpeyronbHUK ¢ yrnamm 70° n 80° . Ykaxute
Ha PUCYHKe, rae HaxoOsaTCsl 3TN TPEYrofbHUKN.

2) Hangmte MHOXecCTBO X, ecnu:

a)A={1, 3,5, 7}, B={2, 3,4, 7, 8}, C={1, 2, 3,}, X=A\BNC;

6) A=(-0; 3], B=[2;7], C=[-6; 6), X=CrUB\A;

B) A={1, 3, 7}; B=[0;5), C=(3; ), X=B\CUA.

Bapuarm 2.

1) A — MHOXEeCTBO MHOMOYrofilbHMKOB, B — MHOXecCTBO NATUYronbHUKOB, C — MHOXECTBO MpaBUSIbHbIX
MHOrOYrofnibHMKOB. D - MHOXeCTBO KBagpaToB. M306pa3nTe aTM MHOXECTBa Ha Kpyrax dunepa. Ykaxute
wrpuxoBkon MHoxectBo X=(BUC)\D un Y=(CAUD)\B. BbisicHuTe, npuHagnexut nu ykasaHHbIM
MHOXecTBaM criegyowime urypbl: a - pom6, B — paBHOCTOPOHHWUIA TPEYrofibHUK. YKaXXUTe Ha PUCYHKe,
roe Haxogdatcs aTn urypel.

2) Hangmte MHOXecCTBO X, ecnu:

a) A={-1, 6, 7}, B={2, 3, 4, 7, 8}, C={1, 2, 3,}, X=A\BUC,;

6) A=(-o0; 0], B=(2;7), C=[-6; 6), X=CrUBNA;

B) A={1, 3, 7}; B=[0;5), C=(3; =), X=BNC\A.

CamocTtosaTenbHas pa6oTta Ne2
Tema «[lekapToBO NnpousBeaeHne MHoxecTB. Knaccudmkaumsa MHOXeCTB»
Bapuarm 1.
1) lpoBepuTb, NpaBUNbHO NnU npou3BedeHO pa3bueHne Ha knaccbl MHoxectBa A. Otser
obocHoBaThb.
A — MHOXeCTBO HaTyparbHbIX Yncer. BoigeneHsl nogMHOXeCTBa: A; — MHOXECTBO YeTHbIX Yncer, A,
— MHOXECTBO NPOCTbIX Yncen.
2) WN306pasnTb Ha KOOPOWHATHOW MIIOCKOCTM OEeKapToBO npou3BedeHne MHoxecTB X u Y, ecnu
X=(2;7), Y=R.
3) [lMpousBectn knaccudpukaumio MHoOXecTBa A MO ykasaHHbIM cBolcTBam. [MpuBecTu npumepsbl
3N1eMEHTOB U3 KaXX4O0ro Knacca aKBMBaneHTHOCTW.
A — MHOXeCTBO TpeyroflbHUKOB.
CsowcTtea: 1) mMeTb NPAMON yron;



2) UMETb OCTPbLIN Yron;
4)* lNMpomnsBecTn knaccudumkaumio MHoXecTBa A MO yka3aHHbIM cBoncTBam. [MpuBecTn npumepsl
3MIEMEHTOB M3 KaXKAO0ro Kracca 3KBMBasEHTHOCTMW.
A — MHOXECTBO reoMeTpuyecknx ouryp.
CeoicTBa: 1) nmeTb nnowaae;
2) IMeTb HECKOIBKO YrIOB;
3) nmeTb NnepmumeTp.

Bapuarm 2.
1) lNNpoBepuTb, NpaBUMbHO N NpPou3BEOEHO pa3bueHnme Ha kraccbl MHoxectBa A. Oteet
obocHoBaThb.
A — MHOXeCTBO uenbIx Yncen. BoigeneHbl nogMHoxecTBa: A — MHOXECTBO NOSMOXUTENbHbIX Yncern,
Az — MHOXECTBO OTpuLaTeNbHbIX YnCen.
2) W306pasntb Ha KOOpPAMHATHOMW MNOCKOCTU OEKApTOBO Mpou3BeneHMe MHoOXecTB X u Y, ecnu
X=(3; =), Y=R.
3) lpownseectn knaccudukaumo MHOXecTBa A MO ykasaHHbIM cBoncTBaM. [lpmBectn npumepbl
3MIEMEHTOB M3 KaXKAOro Krnacca 3KBMBaNeHTHOCTMW.
A — MHOXeCTBO LiernbIX Yncen.
CeowicTea: 1) ObiTb NONOXUTENBHBIM;
2) okaH4MBaTbCS HyrnewM;
4)* TpousBecTn Knaccugukaumo MHoxectBa A MO yKasaHHbIM cBoWcTBaMm. [puBecTun npumepsl
3N1EeMEHTOB M3 KaXXA0ro Knacca 3KBUBareHTHOCTH.
A — MHOXeCTBO TPeyroflbHUKOB.
CsowucTBa: 1) UMeTb NPAMON yron;
2) UMETb OCTPbLIN Yros;
3) HEe UMeTb TYNbIX YrIoB.

CamocTtosaTenbHas pa6oTa Ne 3.
Tema «CooTBETCTBMA N OTHOLLUEHUSA»

1. Mexagy MHoxectBamm A u B ycrtaHoBneHo cooteetctBue P. [loctpoutb ero rpad wu
OoxapakTepu3oBaTb [JaHHOE COOTBETCTBME MO nnaHy: obnactb oTnpaBneHnsa u obnactb
npubbITUA; obnacTb onpegeneHnss U MHOXECTBO 3HaYEHUN; XapaKTepUCTUYECKOe CBOWCTBO WU
rpad obpaTHOro COOTBETCTBUA; XapaKTEPUCTUYECKOE CBOWCTBO WM rpad MpOTMBOMOSIOXHOIO
COOTBETCTBMS; SBMSETCHA NU AaHHOE COOTBETCTBUE OTOOpaxeHwem, ecnu ga, TO ykasaTb ero
CBOWCTBA.

2. Ha mHoxectBe A ycTaHoBneHo oTtHoweHue P. MNocTtpouTb ero rpad, ykasaTtb ero CBOWCTBA,
BbISICHUTb, OyAeT N OHO OTHOLUEHWEM 3KBMBANEHTHOCTU UNKU nopsadka. Ecnm aTo oTHoWweHue
3KBMBANEHTHOCTWN, TO YyKa3aTb KMacCbl, HA KOTOpble OHO pa3buBaeT MHOXecTBO. Ecnm aTto
OTHOLUEHWNE NopsiaKa, TO onpeaennTb BUA NOpsSAKa U yNopsAoHnMTb MHOXECTBO.

BapuarHm 1.
1) A={13, 21, 45, 38}, B={18, 49, 26, 50, 43}, P: «a-b=5»
2) A={0,1, 2, 4, 9}, P: «6bITb Aenutenem»

BAPUAHT 2.

1) A={1/2, 3/2, 4/3, 5/8, 12/6}, B={0,2; 1,43; 2,3; 3,4}, P: «<a 1 b nmetoT ognHakoByo Lienyto 4acTb.

2) A={y=x% y=x+5; y=1/(x+1); y=1/(x*+1); y=1/x; y=1/x’}, P: «umeTb oauMHaKkoByl obnacTb
onpeaeneHns.

CamocTtosTenbHas pabota Ne 4.
Tema «3nemMeHTbl MaTeMaTUUYeCKOMn NOrMKn»
Bapuarm 1

1) CocTtaBbTe Tabnuuy UCTUHHOCTU BbICKa3biBaHUA: (x — 1)V (z A X)

2) Onpepgenute 3HadYeHMe WCTUHHOCTM BbiCcKasbiBaHus «Ecnn B sHBape 31 geHb, To ConHue
BpaLjaeTcsa BOKPYr 3eMnum unm MapT — BECEHHUIN MECAL»

3) Ha mHoxectBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — NpocToe 4ucrno», B(x): «x
aenutca Ha 5», C(X): «x — ABy3HayHoe u4ucno». Hamaute obnacTb MCTMHHOCTM nNpeaukaTa
B(X)AC(X)«<>A(X)



4)" Ha MHOxecTBe reomeTpuyeckux curyp 3agaHbl npegukaTbl: A(X): «BbiTb MHOIOYronbHUKOMY,
B(x): «MmeTb nnowagb», C(X): «ObiTb BbiNyknony». MN3o06pasute OTHOLWEHUS Mexay obnactamu
WUCTUHHOCTWN 3TUX MPeAMKaToB C MOMOLLbIO KpyroB Junepa u 3awTpuxymte obnacte UCTUHHOCTU
npegukata (A(X)vB(x))—C(x).

BapuaHm 2

1) CoctaBbTe Tabnuuy NCTUHHOCTU BbICKa3biBaHUS: (X A V) <> (z2 A X)

2) OnpegenuTe 3Ha4YeHME UCTMHHOCTYU BbiCcka3biBaHMs «B anBape 30 geHen torga v TOnbKo Toraa,

Korga MapT — BECEHHUIA MecsL, U OKTAOPb — OCEHHNIA MeCsL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — COCTaBHOE 4YnUCIo», B(x): «x
genutca Ha 4», C(x): «x —0gHO3Ha4yHOe 4ucno». Hamgute obnactb uUcTMHHOCTU npeaukata (B(x)—
C(x))VA(x)

4)" Ha MHOXecTBe MHOrOYyronbHMKOB 3adaHbl npeaukatbl: A(X): «ObiTb  MpaBUNbHbIM
MHOrOYronbHUKOM», B(X): «MMeTb BCe paBHble CTOpPOHbI», C(X): «MMeTb 6Gornblle Tpex CTOPOHY.
N306pa3unte oTHOLIEHUSA Mexay 06nacTaMn UCTUHHOCTM 3TUX NPEANKATOB C NMOMOLLbIO KpYroB dnnepa u
3awwTpuxynte obnacte CTUHHOCTK npeamkata (A(x)v(B(x)—C(x)).

CamocTosTenbHas pa6oTta Ne5

Tema «Pa3nuyHble noaxoabl K NOCTPOEHMUIO MHOXECTBA LesbiX HeoTpuuaTenbHbIX YMucen.
MeToa mateMaTuyeCKon MHAYKLUN»

BapuaHm 1

1. BeinonHnte Bce apudmMeTudeckme p[encTBus Hag uyicnamm 12 m 3 B TeOpeTuKo-
MHOXECTBEHHOM, akCMoMaTM4YeckoM nogxodax, Nnogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MepeHNs BEMNYUHBI.

2. NMpoBepnTb METOAOM MaTteMaTU4eCKON MHAYKUMM CnpaBeanvBOCTb LaHHOrO paBeHCTBa Ans

1-2+2-3+---:n-:Im+1]=ﬂ{ﬂJrﬂ{ﬂJrz:I

BCEX HaTyparnbHbIX YnuCen: 3

BapuaHm 2

1. BeinonHnte Bce apudmeTndeckne p[encTBus Hag uicnamm 12 M 4 B TEOpPETUKO-
MHOXECTBEHHOM, aKCMOMaTM4YecKoM nogxodax, nogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MepeHNs BEMNYUHBI.

2. MNMpoBepnTb METOAOM MaTEMAaTMYECKOW UHAOYKUUW CrpaBeanMBOCTb AAHHOIMO paBeHCTBa AN

BCeX HaATypalibHbIX YNCen:

CamocToAaTenbHasa pab6oTta Ne6

Tema «Mo3ULIMOHHBLIE CUCTEMbI CHUCTIEHUA»

BapuaHm 1.

1) MpousBegeHne umMdp OBY3HAYHOro yYucra B ABa pasa bonblie cymmbl ero umdp. Ecnv ot
NCXOOHOMo Yncrna OTHATb 27, TO MOMy4YUTCS YUCIO, 3anMcaHHoe Temu xe uudpamn, HO B obpaTHOM
nopsiake. Hangurte ato yucno.

2) BeinonHute Oencteus, n pesynbTaT NpeactaBbTe B CEMEPUYHOM cucteme cuncnenuns: 2043;-
111435:125+30415.

3) Hantn ocHoBaHune cuctembl cumcnenus: 752,-647,=67

BapuaHm 2.

1) B TpexaHayHOM uucre fecsatkoB Ha 4 Gonble, YyeM eauHuy, CoTeH Ha 4 Gonblle, 4em
aecatkoB. Ecnv k atomy uwmcny npubaBuTb 4MCNo, 3anMcaHHoOe TemMu xe uudpamu, Ho B obpaTHOM
nopsaake to nonydntca 1110. Hangute ato yucno.

2) BoinonHute p[encteus, W pesynbTaT npeactaBbTe B TPOUMYHOW CUCTEME CHUCIEHUS:
10349+889'349-1 25491 19.

3) Hantn ocHoBaHue cuctembl cuncneHns: 326,+152,=253

CamocTosaTenbHasa pabota Ne 7.
Tema «[lenMMoCcTb Ha MHOXeCTBE LesbiX HeoTpuuaTesibHbIX Yucesn»



Bapuarm 1

1. Hangute Bce uudpbl, NpM NOACTAHOBKE KOTOPbLIX BMECTO
JenumocTb: Ha 15; Ha 36.

2. He BbINOMHAS BbIMUCAEHUA, C MOMOLLBID TeopemM O AEeNIMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHnd, ycTaHoBUTe, OennTca Nu Ha 12 3HaveHne BbipaxeHus: 1288-564-15+1536.

3. Hangute HOL n HOK uncen 646 n 864, npeacraBme ux B kaHoHU4Yeckom Buae. Hangute HO
3TUX Yncen ¢ nomowbio anroputMma EBknmaa, a HOK ¢ nomoLublo TeopeMbl.

*

B ymcno 1324* BbinonHaeTcs

BapuaHm 2

1. Hangnte BCce umdpbl, NpM NOACTAHOBKE KOTOPbLIX BMECTO
JennMMocTb: Ha 6; Ha 45.

2. He BbINOMHAS BbIMUCAEHUA, C MOMOLLBID TeopemM O [AefIMMOCTU CYyMMbl, pPasHOCTU W
npounsBedeHnd, yctTaHoBUTe, OennTca Nu Ha 18 3HaveHue BhipakeHus: 1288-564-15+1536.

3. Hangute HO n HOK uncen 568 n 346, npeacrtaBmB nx B KaHoHM4YeckoM Buge. Hangute HO[
3TUX Yncen ¢ nomoubio anroputma Eeknmaga, a HOK ¢ nomoLlbo TeopeMsl.

*

B ymcno 1426* BbinonHaeTcs

CamocTosiTenbHas pa6oTa Ne 8.

Tema «PaunoHanbHble Yyncna»

BapuaHm 1

1. Hangute 3Ha4YeHne BblpaXXeHus: .

2. Hangute 3HaueHue Bbipaxenus: ((0,(06)+1/3):0,25):(0,12(3):0,0925)+12,5-0,64.

BapuaHm 2
1. Hangute 3Ha4YeHne BblpaXXeHus: .
2. Hangute 3Ha4yeHne Bblpa)keHus:

OueHka «OTNIMYHO» CTaBUTCS, €CrnK BbIMornHeHbl 6e3 owmnbok Bce 3agaHusa nonHocTblo. OueHka
«XOpOLLO» CTaBUTCA, ecnu gonyuweHa ogHa owwnbka. OueHka «yOooBNeTBOPUTENbHO CTaBUTCH, €Cnv
gonyweHbl aBe owwnbkn. Ecnn  pgonyweHo 6Gonee gByx owwnbok, paboTa oueHuBaeTcH
«Heya0BMNeTBOPUTENBHO.

CamocTtoAaTenbHas pa6orta Ne 9

Tema «PeweHne ypaBHEHUA, HEPaBEHCTB U UX CUCTEM»
Bapuarm 1

1. PewwuTe cuctemy ypaBHEHUN:

2. Hangnte MHOXeCTBO peLleHun HepaBeHcTBa: 4 3

BapuaHm 2

1. Pewwute cuctemy ypaBHEeHUN:
2. Hangurte MHOXeCTBO peLleHUin HepaBEeHCTBaA: .

CamocTtosTenbHas pabota Ne10
Tema «lMocTpoeHune rpadmkoB hyHKkLMn. CBONCTBA PYHKLIUN»
Bapuarm 1



1. NocTtponTte rpaduk YHKUMN, NMONb3YSCb onpenerieHMeM Moayns, U ONUINTE €e CBOWCTBA:
y=x?+|x|-6.
2. Moctponte rpadumk yHKLUMM C NOMOLLBI NMHENHbIX MNpeobpas3oBaHUn M OnNUWINTE ee

CBOWCTBA:
BapuaHm 2
1. MNocTtponTe rpaduk YHKUMN, MONb3YSCb OnNpenerieHMeM Moayns, U ONULINTE ee CBOWCTBA:
—[v2
y=|x*-5[+2x-1.
2. Moctponte rpadumk yHKUMM C MOMOLLBI FNMHENHbIX MNpeobpas3oBaHU M OonNUWINTE ee
1

CBOWCTBA: y x+2

CamocTtosTenbHas pabota Nei1

Tema «BenM4nHbI U UX U3MepeHune»

Bapuarm 1

1. OnuHy oTpeska nsmepunu cHayana B CM, a NOTOM B AM. B nepBom cny4ae nonyyumnun 4mcno
Ha 108 Gonbllee, 4em BO BTOpOM. Yemy paBHa AnvHa crona B M.

2. Macca 6yno4ykm ¢ nstomom 200r. Macca 10 6ynouek 6e3 nstoma 1 kr 900 r. Hangute maccy
n3tomMa B OHOM OyIiouKe 1 Bbipa3nTe €€ B KI.

BapuaHm 2

1. AnNuHy oTpeska M3MepusniM cHavana B caHTMMeTpax, a 3aTtem B MunnummeTtpax. Bo BTopom
cnyyae nonyyunu Yucno Ha 135 meHbLuee, YeM B nepBoM. KakoBa gnvHa oTpeska B geummeTtpax?

2. 'posa Havanack B 10 4.50 MuH. yTpa 1 npogosrmkanachk 34. 6 MvH. CKONbKO BPpEMEHM A0 KOHLA
CYTOK OCTasnioCb No OKOHYaHMM rpo3bl?

CamocTtoaTenbHas paborta Ne12

Tema «PeweHune 3aga4v Ha NnOCTpoeHMe»

Bapuarm 1

1. MNocTponTe TpeyronbHUK MO ABYM CTOpPOHaM W yrny, npoTuBonexawemy OAHOW U3 3TUX
CTOpPOH.

2. MNocTtponTe pomb No yray n guaroHanu, BbIXOA4SLWEN U3 3Toro yrna.

BapuaHm 2
1. MNocTponTe TpeyrofnbHWK No ABYM CTOPOHaM U BbICOTE, MPOBEAEHHOM K OOHOMN U3 HUX.
2. lMNMocTtpoute pomb No AnaroHanu v NpoTuBoNexaiemy yrny.

CamocTtoaTenbHas paborta Ne13

Tema «Anrebpanyeckune CTPyKTypbI»

BapuaHT 1.

1) Kakyto CTpykTypy o06pasyeT MHOXECTBO BCEX YETHbIX 4YMCEST OTHOCUTENbHO Onepauun
CnoXxeHua?

2) OnpegenuTte, 9BNSAETCA KOMbLOM WMAM NOSIEM MHOXECTBO BCEX LEnNblX YUCen, KpaTHbIX 5,
OTHOCUTENBHO YMHOXEHUS U CIOXEHUS.

3) MNpoBepuTb, 06pasyeT N Nore MHOXeCTBO Z3 OTHOCUTENBHO YMHOXEHWUSI U CITIOXEHUSA

BapwuaHT 2.

1) Kakyto CTpykTypy o6pasyeT MHOXECTBO BCEX LEMblX YuCen, KpaTHbIX 3, OTHOCUTENbHO
onepaumm croxeHma?

2) OnpepgenuTte, SIBNSETCA KONbLOM UM NOfIEM MHOXECTBO BCEX YETHbIX YMCernl OTHOCUTENbHO
YMHOXEHNS U CNOXEHUS.

3) [lpoBepuTb, 06pasyeT nNu nNone MHOXeCTBO Z4 OTHOCUTENBHO YMHOXEHUS U CIOXEHNS

BapwuaHT 3.

1) Kakyto cTpykTypy o6pasyeT MHOXECTBO KBagpaToB BCEX paLMOHArNbHbIX 4YMCEN OTHOCUTENBHO
onepaumm yMHOXeHNA?

2) Onpegenute, sIBNSETCS KOMbLOM WM MNOMIEM MHOXECTBO BCEX 4ucen Buaa a+b\/§
OTHOCUTENBHO YMHOXEHWUSA U CNIOXEHWS.



3) MNpoBepuTtb, 06pasyeT Nn Nosie MHOXeCTBO Z6 OTHOCUTENBHO YMHOXEHUS U CIIOXEHMS

BapuaHT 4.

1) Kakyto CTpykTypy o6pasyeT MHOXECTBO BCEX HEYETHbIX 4YMceri OTHOCUTENbHO onepauun
YMHOX€EHWS

2) Onpegenute, ABNSETCS KOMbLOM WX MOMIEM MHOXECTBO BCEX LENbIX YMcen, KpaTHbIX 3,
OTHOCUTENBHO YMHOXEHWUS U CINIOXEHWS.

3) MNpoBepuTb, 06pasyeT N Nosie MHOXECTBO Z7 OTHOCUTESNBHO YMHOXEHUS U CIIOXEHMS

CamocTosaTenbHasa pabota Ne14

Tema «9nemeHTbl KOMOUHaATOPUKNY

Bapuarm 1.

1) Ha ctyoeHyeckoMm Beuyepe npucyTCTBYIOT 16 dhakynbTeToB. Ha KOHKypC npurnawatorcs 5
YyenoBek, npuyeM nobor dakynbTET MOXeT ObiTb Bbl3BaH He oAuMH pa3. Ckonbkumu crnocobamu 3TO
MOXHO caenatb?

2) BoictynatoT 5 nbBoB 1 4 TUrpa. BeixogaT apyr 3a gpyrom. CKOnMbKMMK cnocobamu BO3MOXEH
BbIX0[, YTOObI H/KaKMe ABa TUrpa He CTOANW ApYr 3a Apyrom?

BapuaHm 2.

1) Ha kadenpe 9 npenogasatenen. CKOMbKMMKU cnocobamyM MOXHO COCTaBWUTb pacnucaHue
KOHCynbTaumi Ha 9 aHen. Ecnn kaxgbin npenogaBaTterb AaeT KOHCYNbTauuio POBHO OOUH pas?

2) Ha dectmnBanb npnbbinun npegcraBuTenn 5 KOHTUHEHTOB. Hy)HO BbibpaTb 8 npencraBuTenemn
Ana ydactma B OTKpbITMW. CKOMbKMMKM crnocobamm 3TO MOXKHO caenatb, €Cnu  AOMMKHbl  ObiTb
NnpeAcTaBneHbl BCE KOHTUHEHTbI?

OueHka «OTNMYHO» CTaBUTCSl, eCnK BbIMornHeHbl 6e3 owmnbok Bce 3agaHusa nonHocTblo. OueHka
«XOpOLLO» CTaBuUTCH, ecnu obe 3agayv B LENOM pelleHbl, HO uMelTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unu uccnepoBaHus. OueHka «yOoBNEeTBOPUTENbHO CTaBUTCS, €CNW  MOSHOCTbIO
peweHa 1 3agaya, WM BbINOSIHEHO BEpHOE MOCTpPOeHne B 0beunx 3agadvax, HO OTCYTCTBYKOT 3Tanbl
AoKasaTenbCcTBa n nccneaoBaHus. B ocCTarnbHbIX cny4vasx paboTta oLeHuBaeTcs
«HeyaOoBMeTBOPUTENBHO.

CamocToaTenbHasa pabota Ne15
Tema «PelwueHune normyeckux sagay ¢ noMoLlb rpacoB 1 Tadbnuuy
BapuaHm 1.

1) PewumnTe nornyeckyto 3agady ¢ NOMOLbI0 Tabnumubl:

B cumdoHnyeckun opkectp npuHAnNM Ha paboTty Tpéx My3blikaHTOB: bpayHa, CmuTta n BeccoHa,
YMEILLMX UrpaTb Ha ckpunke, pnenTte, anbTe, knapHeTte, roboe n Tpybe. N3BeCTHO, YTO:

1. CMUT camblIll BbICOKUN;

2. vrpatoLmim Ha CKpurnke MeHbLLe pOCTOM UrparoLero Ha nenTe;

3. wvrpatowme Ha ckpunke n dpnente n bpayH n6AT nuuLy;

4. korga mexagy anbTMcToM n Tpybadom Bo3HMKAET ccopa, CMUT MUPUT KX;

5. bpayH He ymeeT urpatb Hu Ha Tpybe, HM Ha roboe.

Ha Kakux MHCTpyMeHTax urpaeT Kaxabli 3 My3blKkaHTOB, €CNN KaxXadbl BnageeT ABYMS
WHCTPYMEHTaMmn?

2) PelwnTe normyeckyro 3agady ¢ nomoLlbto rpada:

B ogHoM pgBope xuBYyT yeTbipe apyra. Bagum u wodep crapwe Cepreqa. Hukonam n cnecapb
3aHUMalTCa GOKCOM. JnekTpuk — Mnagawun us apysen. o Beyepam AHOpPEN M TOKapb UrparoT B
aomuHo npoTtue Cepres n anektupuka. Onpegenure npodeccuio Kaxaoro u3 gpysen.

BapuaHm 2

1. PewnTte nornyeckyto 3agady ¢ NoOMOLLbO Tabnuubl:

Tpu ogHoknaccHuka — Bnag, Tumyp n HOpa, Bctpetunuck cnycta 10 net nocrne OKOH4YaHus
LWKOMbl. BbISCHMNOCHL, YTO OOUH U3 HWUX CTan BpayoMm, APYron usnkoM, a Tpetui topuctom. OauH
nonto6bun Typusm, gpyron 6er, ctpactb TpeTbero — perdbu. KOpa ckasan, YTo Ha Typu3m emy He XBaTaeT
BPEMEHMU, XOTH ero cectpa — €OWHCTBEHHbLIN Bpa4y B ceMbe, 3asanbli TypucT. Bpay ckasan, 4to OH



pasgenseTt yBrneyeHwe konnern. 3abaBHO, HO y ABOUX M3 Apy3el B HasBaHUAX WX npodeccun u
yBEeYeHNn He BCTpedaeTcs HWM ogHa OykBa ux umeH. Onpegenute, KTO 4yeM NOOUT 3aHMMaTbCA B
cBoboaHOe BpeMs 1 y KOro kakas npodeccus.

2) PewmnTe nornmyeckyro 3agady ¢ nomoLlbto rpada:

MaTepo oagHoknaccHukoB — WpuHa, Tumyp, Kata, Cawa n 3os ctanu nobeantensmm onvMmnuag,
LWKONbHMKOB MO (u3nke, maTemaTtuke, MHopmaTuke, nutepatype u reorpacpmm. M3BecTHO, 4TO
nobegutens onumnuagbl No mHdopmatuke yunt WpuHy m Tumypa paboTte Ha komnbtoTepe. Katsa u
Cawa Toxe 3auHTepecoBanucb nHdopmaTukon. Tumyp Bcerga nobamBancsa dusunkn. Kata, Tumyp un
nobeautens onuMmnuagbl NO nuTepaTtype 3aHuUMalTca nnasaHveM. Tumyp u Kats nosgpasunu
nobeauntens onumnuadbl N0 Matematuke. MipuHa coxaneeT 0 TOM, YTO y Hee OCTaeTCd Mano BpeMeHU
Ha nuTepaTtypy. NMNobeguTtenem kakon onMMmnuagbl CTan Kaxabli U3 aTux pebsaTt?

OueHKa «OTNMYHO» CTaBUTCHA, €Cnn BbINOMHEHbl 6e3 ownbok Bce 3agaHns nonHocTbto. OueHka
«XOpOLLO» CTaBuUTCHA, ecnu obe 3agayvm B LENOM pelleHbl, HO uMerTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcrtBa, unu uccnegoBaHusi. OueHka «yOoBNETBOPUTENBHO CTaBWUTCH, €CNU  MOJNTHOCTLIO
peweHa 1 3agaya, Uy BbINONIHEHO BEPHOE MOCTpPOeHWe B 00enx 3agadvax, HO OTCYTCTBYKOT 3Tanbl
JokasatenbcTea " nccnegoBaHus. B ocCTanbHbIX cnyyasax paboTta oueHMBaeTcs
«HeyaoBneTBOPUTENBHO.

CamocTtoaTtenbHas pa6oTta Ne16
Tema «OcopmMmneHmne cTaTUCTUHECKUX TAOIML»

Hangute n 3anuwmnTte Bce owmnbkm B ohopmneHmn Tabnuupl. lNpeactaBeTe CBOM BapuaHT
npaBunbHO 0POPMIIEHHON TabnmMubl.

Bapuarm 1
Tabnuua. AHanua pesynbTaToB KOHTPONbHOW paboThl
cTyaeHToB 1 Kypca.
KOHTUHreHT Pesynbrathl
CTyOeHTOB Konn4yecTtBo Konn4yectBo Konn4yectBo oLEeHOK KonnyecTtBo OLEHOK
OLIEHOK OLIEHOK «y[0BNeTBOPUTENBHOY «HEeYOOoBNETBOPUTENbH
KOTJIUHHO» «XOpOLIJO» o»
abcontot | B% | abconto | B% | abcontoTHoe B % abcontoTHoe B %
Hoe THOE
1 rpynna
2 rpynna
BapuaHm 2

Tabnuua. AHann3 pesynbTaToB KOHTPOSIbHOW paboTbl
CTyaeHToB 1 Kypca.

KoHTuHreHT | Pesynbrathl
CTYAEHTOB KonuyectBo KonuyectBo KonunyectBo oueHOK KonuyectBo oLEeHOK
OLIEHOK OLIEHOK «yOOBMNETBOPUTENBHOY «HEYOOBNETBOPUTESbH
«OTINNYHO» «XOPOLLO» o»
abcontot | B% | abconto | B% | abconoTHoe B % abcontoTHoe B %
Hoe THOE
1 rpynna
2 rpynna

OnucaHue TeXHONOrMU BbINOTHEHUA 3afaHNA

CamocTosiTenbHble paboTbl  BLINOMHAKTCA CTyAeHTaMuM O4HOW  PopMbl  OByveHus Ha
NPaKTUYECKUX 3aHATUAX B MUCbMEHHOW (hOpMe M CAalTCcA npenogaBaTento Ans OueHMBaHUA. AN
3a04HOM popMbl 0ByveHus OGonblias 4acTb CaMOCTOATENbHbIX PaboT (TEMbl — MO YCMOTPEHUIO
npenoaasaTerns) BbINOMHAOTCS CTYAEeHTaMu B Yacbl, OTBEAEHHbIE HA CAMOCTOATENbHYO paboTy.

Kputepumn oueHnBaHus

OueHKka «OTNIMYHO» CTaBUTCHA, eCnn BbINofHeHbl 6e3 ownbok Bce 3agaHns NonHocTbro. OueHka
«XOpOLLO» CTaBUTCH, €cnu gonylieHa ofgHa owwubka, npu 3TOM foruMka pelleHus 3adaHui - BepHas.
OueHka «yooBneTBOPUTENBHO CTaBUTCS, €CNU AONYyLWeHbl ABe OLWMOKKN, UM NOMHOCTLIO BEPHO PeELLEHO
O[HO 3ajaHuve, a Opyroe He peLLeHo, UK peLLeHo NOTHOCTbI0 HeBepHO. B ocTanbHbIX criyyasx pabota
OLEHNBaETCA «HEeya0BNETBOPUTENBHO.



B pa6ote Ne 12 oueHka «OTNMYHO» CTaBUTCS, €Cnn BbiNONHEHbI 6e3 ownbok Bce 3agaHust
nonHocTtbio. OueHKa «XOpoLUO» CTaBUTCHA, ecnn obe 3agaynM B LENOM peLleHbl, HO umetoTca 1-2
HeJo4yeTa Ha a3Tanax AokasaTenbCTBa, unu uccnepoBaHusa. OueHka «yOoBNeTBOPUTENbBHO CTaBUTCH,
€Cnn MONHOCTLIO pelleHa 1 3agaya, MU BbINOSTHEHO BEPHOE MOCTPOeHMe B 00enx 3agadvax, Ho
OTCYTCTBYIOT 3Tanbl AoKa3aTenbCTBa M uccnegoBaHusl. B octanbHbIX crnyvasx paborta oueHuBaeTca
«HEeyao0BNeTBOPUTENBHO.

TecToBble 3agaHnA
Tecm Net
1. O6beamHeHnem MHoxecTB A M B HasbiBaeTcss MHoOXecTBOo C, cocTtosillee U3 3reMEeHTOB,
npuHagnexawmx...
a) xoTsa Obl 0Q4HOMY U3 YKa3aHHbIX MHOXECTB
6) 060MM yKasaHHbIM MHOXeCTBaM
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) OAHOMY N3 MHOXECTB, HO HE ABNSAOLNXCS OOLLMMK ANs1 3TUX MHOXECTB
2. [llepecedyeHnem MHOxectB A u B HasbiBaetca MHoxectBo C, cocTosillee M3 9feMEHTOB,
npuHagnexatimx...
a) xoTs Obl 0QHOMY U3 YKa3aHHbIX MHOXECTB
0) 060MM yKa3zaHHbIM MHOXECTBaMm
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) OAHOMY N3 MHOXECTB, HO HE SBMNSAIOLNXCS OOLWLMMN ONst 3TUX MHOXECTB
3. OneMeHT NpMHaanexuT pasHoOCTM MHOXecTB A u B, ecnu...
a) OH NPUHAANEXNT MHOXECTBY A 1 MHOXeCTBY B
6) OH NPUHaANEXNT MHOXECTBY A, HO HE NPMHAANEXUT MHOXeCTBY B
B) OH NpUHaLMNEeXuT MHOXecTBy A unu B
) OH HE NPUHAANEXUT HU MHOXECTBY A, HU MHOXecCTBy B.
4. A - MHOXECTBO HaTyparnbHbIX Yncen, 6onbwmnx 5. B - MHOXXECTBO HaTypanbHbIX YACEN, MEHbLUNX 7.
Ob6beanHeHne MHoXecTB A 1 B 9T0 MHOXeCTBO...
a) cocTosiLee U3 OQHOro afieMeHTa - 6
0) NnycToe MHOXEeCTBO
B) MHOXeCTBO Bcex Yncen ot 0 4o 6eCckoHeYHOCTH
) MHOXXECTBO BCEX HaTyparbHbIX Yncen
5. A - MHOXEeCTBO HaTypanbHbIX yucen, 6onbwnx 5. B - MHOXECTBO HaTyparbHbIX YACE, MEHbLUMX 7.
PasHocTb MHOXecTB A n B 9T0 MHOXECTBO...
a) MHOXeCTBO HaTypasnbHbIX Yncen, 6onbwnx 7
6) MHOXXeCTBO HaTypanbHbIX Ynucen, 6onbnx 6
B) NyCTO€ MHOXEeCTBO
) MHOXECTBO, COCTOSLLEee U3 OOHOro afiemMeHTa - 6
A) MHOXECTBO HaTyparnbHbIX Yncer, 6onbLimx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTyparnbHbIX Yncen, meHblmx 10. O6beanHeHne mHoxecTB A 1 B
3T0...
a) MHoXecTBO B
0) MHOXECTBO A
B) NyCTO€ MHOXEeCTBO
r) MHoxecTBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypanbHbIX Yncen, meHbwnx 10. MepeceyeHne mHoxecTB A 1 B
370...
a) MHOXecTBO B
6) MHOXecTBO A
B) NyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncesn, meHbwmx 10. PasHocte mHOXecTB A 1 B
3T0...
a) MHOXecTBO B
6) MHOXecTBO A
B) MyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
9. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypanbHbIX Yncen, MmeHbwmnx 10. PasHocTe MHOXecTB A n B
3T0...



a) MHOXecTBO B
6) MHOXecTBO A
B) NyCTOE MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypasibHbIX Yncer, MeHbLuunx 10.
a) 9T MHOXeCTBa nepecekaroTcs
0) A aBnsieTca nogMHOXecTBoM B
B) B siBnseTcs nogMHoXecTBoM A
r) He UMetoT OBLLMX INEMEHTOB
11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX 4nces, meHbwunx 10. [JekapToBO NpounsBeaeHmne
3TUX MHOXECTB COAEPXUT
a) 54 anemeHTa
6) 60 anemeHTOB
B) 15 anemeHTOB
r) 9 anemeHTOB
A) 10 anemeHTOB
€) 16 anemMeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXecCcTBO HaTyparnbHbIXx u4mucen, MmeHbwunx 10. OObeanHeHne 3TUX
MHOXECTB COAEPXKNT
a) 15 anemeHTOB
0) 9 anemeHTOB
B) 10 anemeHTOB
r) 6 anemeHTOB
A) 16 anemeHTOB
13. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO NPSAMOYrOfIbHMKOB.
BbibepuTe npaBunbHble yTBEPXAEHUSA
a) CywecTByIOT 31IEMEHTLI, 00LLME ANns BCEX TPEX MHOXECTB
6) MHoxecTBa A 1 C He nepecekaloTcs
B) MHoxecTBa A n B nepecekatotca
r) MHoXecTBO A - NOAMHOXeCTBO MHOXecTBa B
A) He cywecTtByeT 3anmeMeHTOB, MpuHagnexawmx nu MHoxectBy A uU MHOXecTBy B wu
MHoxecTBy C 0HOBPEMEHHO
14. O pononHeHnn MHOXecTBa A 0O MHOXecTBa B MOXXHO roBOpuTL B TOM criydae, ecru...
a) A aBnsieTca NOAMHOXECTBOM MHOXecTBa B
6) B saBnsieTca nogMHOXECTBOM MHOXecCTBa A
B) MHOXecTBa A 1 B nepecekatotcs
r) MHOXecTBa A 1 B aBna0TCA NOOMHOXECTBaMU YHUBEPCANIbHOrO MHOXECTBA U HE UMEIOT
obLWmx aneMmeHToB
15. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpammoB. C - MHOXECTBO NPSIMOYrOflbHUKOB.
PasHocTb 06beanHeHna mHoxecTB A n B n mHoxecTea C aTo0...
a) MHOXXeCTBO napannenorpaMmvon
0) MHOXeCTBO NapannenorpaMmmoB 6e3 NpsAMbIX yrioB
B) MHOXXeCTBO poM60B 6e3 NpsMbIX YrioB
) MHOXXECTBO MPSAMOYrOSIbHUKOB
16. XapakTtepucTnyeckoe CBOMCTBO MHOXECTBA 3TO CBOUCTBO, ...
a) KoTopbiM 061a4alT HEKOTOPbIE AfIEMEHTbI 3TOr0 MHOXECTBA
0) KoTopbiM 06f1a4aloT BCE 3NIEMEHTHI 3TOM0 MHOXECTBA
B) KOTOpbiM 06nagatoT BCE 3N1EMEHTLI 3TOr0 MHOXECTBA M TOSTbKO OHM
) KOTOPbIM HE 006MadalT AfIEMEHTbI, HE Nexalline B 3TOM MHOXECTBE
17. BbibepuTte npaBurbHble YTBEPXKOEHUS
a) Onepauna obbeguMHEHWs MHOXECTB OUCTPUOYTMBHA OTHOCUTENbHO onepauuun
nepeceyYeHnss MHOXXeCTB
6) Onepaunss nepeceyeHus MHOXeCTB OUCTPUBYTMBHA OTHOCUTENbHO oOnepaumu
obbegnHeHNss MHOXeCTB
B) Onepaunsi 06beanHEHNA MHOXECTB AUCTPMOYTMBHA OTHOCUTENBHO Onepaumm pasHoOCTH
MHOXeCTB
r) Onepauumsa nepecevyeHns MHOXeCTB ANCTPUBYTUBHA OTHOCUTENBHO Oonepauun pasHoOCTH
MHOXeCTB



18. [lekapToBLIM Npon3BegeHeM MHOXeCTB A 1 B HasbiBaeTcst MHOXecTBO C, cocTosiee 13...
a) BCeX anemMeHToB MHOXecTB A n B
6) 13 BCcex nap anemeHToB MHOXecTB A 1 B, B KOTOpPbIX HA NEPBOM MECTE CTOUT INIEMEHT
MHOXeCTBa A, a Ha BTOPOM - 3fIEMEHT MHOXecTBa B
B) M3 Map aneMeHToB MHOXecCcTB A u B, B KOTOpbIX Ha NepBoM MecTe CTouT GonbLuni
3MIEMEHT, a Ha BTOPOM - MEHbLLWN
r) U3 aNeMeHTOB, 00 MX ana MHoxecTB A n B
19. A - MHOXECTBO HaTypasnbHbIX Yncen. B - MHOXeCTBO OencTBMTENbHbIX Yncen. paduk gekapToa
npounsBedeHns MHoXecTBa A Ha MHOXeCTBO B npeacraBnseT coboli...
a) BCHO KOOPOMHATHYH MIOCKOCTb
0) 6GeckoHEeYHOE YNCIo NPSAMBIX, NapanfenbHbIX OCK Y, pacnofioXXeHHLIX CrieBa 1 cnpaea oT
ocny
B) 6€CKOHEYHOE YMCIO NPSMbIX, NapansenbHbiX OCK Y, pacnofnoXeHHbIX cnpaBa OT ocu Y
r) 6eCKOHEeYHOE YNCHOo NyYen C BepLUMHAMKN Ha ocK X, napannernbHbix ocn Y
20. A - MHOXeCTBO HaTypanbHbIX Yncen. B - MHOXeCTBO AencTBUTENbHbIX Yucen. Mpaduk gekapToBa
npounsBeaeHns MHOXecTBa B Ha MHoxecTBO A npeacraBnseT cobo...
a) BEPXHIOK KOOPAMHATHYH MOMYNSIOCKOCTb
0) NnpaBylo KOOPANHATHYHO MOMYMNIOCKOCTb
B) 6ECKOHEYHOE YNCIIo NPAMbIX, NapannenbHbIX OCK X, PacnofioXeHHbIX CHU3Y U CBEepXy OT
ocK X
r) 6eCKOHEYHOE YNCIO NPSIMbIX, NapansenbHbIX OCU X, PacnosIOXXEHHbIX CBEPXY OT OCU X
A) 6eCKoOHeYHOoe YMCrOo fyYen ¢ BepLUMHaMM Ha ocu Y, napannenbHbix ocn X
21. B kakmx cny4dasx rpacuvkoM AekapToBa npousBedeHuMs MHoOxecTBa A Ha MHoxecTBo B OGyger
MHO>XECTBO TOYEK?
a) oba MHOXeCTBaA - KOHEYHbIE YMCIIOBbIE MHOXECTBA
6) A - MHOXXECTBO HaTyparbHbIX Yncers, B - KOHe4YHoe YMCnoBOe MHOXECTBO
B) A - MHOXXECTBO BCEX MOJTOXUTENbHbIX Yncen, B - MHOXeCTBO HaTypanbHbIX Ynucen
r) A - MHOXXECTBO BCEX LiefbIX Yncer, B - MHOXeCTBO BCEX HaTyparibHbIX YMCEN
A) A - MHOXecTBO vncen ot 1 o 4, B - mHOoXecTBO Yncen ot 0 go 5
€) A - MHOXeCTBO AeNCTBUTESNbHbIX Yncen, B - koHe4YHoe YMCnoBoe MHOXECTBO
22. BbibepuTte npaBunbHbI HAGOP CBOMCTB AeKkapToBa NPON3BEAEHNSA MHOXECTB
a) KOMMYTaTUBHOCTb, aCCOLMATMBHOCTb, ANCTPUOYTUBHOCTb OTHOCUTENBHO 00bEAUHEHMS,
nepeceyYeHns N pa3HoCTN MHOXECTB
6) aHTUKOMMYTATMBHOCTb, AaHTMACCOUMATUBHOCTb, AUCTPUBYTUBHOCTL OTHOCUTENBHO
00beanHeHNs1, NepeceYvYeHns U pasHOCTM MHOXECTB
B) a@HTMKOMMYTATMBHOCTb,  acCOLMATUBHOCTb,  AUCTPUOYTUBHOCTb  OTHOCUTENbHO
00beanHeHNs1, NepeceYvYeHns U PasHOCTM MHOXECTB
)  KOMMYTaTMBHOCTb,  aHTMACCOUMATUBHOCTb,  OUCTPUOYTUBHOCTb  OTHOCUTESIBbHO
00beANHEHNS, NepeceYeHnst U PasHOCTM MHOXECTB
A) KOMMYTaTMBHOCTb, acCOLMATUBHOCTb, AUCTPUOYTUBHOCTL OTHOCUTENbHO O0ObeanHEeHUs,
nepeceyYeHnss MHOXECTB
23. BblbepuTe BepHble yTBEPXKAEHUSA
a) [OeKkapToBO Npou3BeaeHUEe MHOXECTB AUCTPUOYTMBHO OTHOCUTENbHO O0beaUHEHMUS
MHOXEeCTB
6) obbeguHeHne MHOXeCTB AUCTPUOYTMBHO OTHOCUTENbHO [OeKapTToBa NPOM3BEAEHMS
MHOXeCTB
B) 4€KapTOBO NPOU3BEAEHNE MHOXECTB ANCTPUOYTUBHO OTHOCUTENBHO PAa3HOCTU MHOXECTB
) nepecedyeHne MHOXeECTB ANCTPUOYTUBHO OTHOCUMTENBHO AEKapToBa NPOM3BEAEHUS ATUX
MHOXeCTB
24. N3 mHOXecTBa A BblgenieHbl HenycTtble nogMHoxectsa A1, A2, A3, obbeanHeHue KOTOpbIX
coBrnagaet ¢ MHOXecTBOM A. B Kakom criydae MOXHO yTBepXdaTb 4TO MHOXecTBa A pas3buto Ha
Knacchbl?
a) HeT ArNeMeHTOoB, ObLUMX M9 BCEX TPEX MHOXECTB
6) HMKaKne ABa 13 BblAENEHHbBIX MHOXECTB HE MMEIOT OOLLNX 31EMEHTOB
B) HWKaKoe BblAENEeHHOEe MHOXECTBO He SBMSETCA NMOAMHOXECTBOM ApPYroro BblAeneHHOr
MHOXeCTBa
r) ABa M3 BblOENEHHbLIX MHOXECTB HE NnepeceKkarnTcs



25. B kakmx cnydasix nogMHoxecTtea A1, A2, A3 MHOXeCTBa YEThbIPEXYrONIbHUKOB SBNSIOTCS Kriaccamu
9KBUBANEHTHOCTN?
a) A1 - MHOXeCTBO KBaapaToB, A2 - MHOXECTBO YeTbIPEXYTOSNIbHUKOB, HE NMEILLUX MPSAMbIX
yrnos, A3 - MHOXXeCTBO NPSIMOYrOflbHUKOB, COCEHNE CTOPOHbI KOTOPbIX HE PaBHbI
6) A1 - MHOXeCTBO napannenorpammoB, A2 - MHOXECTBO YETbIPEXYrOflbHUKOB, HUKaKue
ABE CTOPOHbI KOTOPbIX HE NapannenbHbl, A3 - MHOXECTBO Tpaneuumn
B) A1 - MHOXECTBO MNpPsSIMOYrofibHMKOB, A2 - MHOXECTBO napanmnenorpammoB, A3 -
MHOXECTBO YeTbIpeXyrofbHUKOB, HE MMEeIOLNX napanianbHbIX CTOPOH U NPSAMbIX YriioB
rN A1 - MHOXeCTBO Tpaneuun, A2 - MHOXECTBO MNPSAMOYrofbHUKOB, A3 - MHOXECTBO
YeTblIPeXyrofibHUKOB, HE UMEIOLLUX NPSAMbIX Yr0B U napanfiefnbHbIX CTOPOH
A) A1 - MHOXECTBO NMPSIMOYrOfIbHNKOB, A2 - MHOXECTBO YEeTbIPEXYTONIbHUKOB 6€3 NpsiMbIX
yrnoB, A3 - MHOXXECTBO YETbIPEXYTOSIbHUKOB C OAHMM WY ABYMS MPAMbIMA yriiamu
26. Pa3bueHne MHOXecTBa A Ha Kraccbhl Ha3biBaeTCA ANXOTOMUYECKUM, ECIN...
a) Knaccamu SBRSOTCA HEKOTOpoe NOOAMHOXECTBO MHOXecTBa A M ero AOMorfiHeHwe [0
MHOXecTBa A
6) MHOXecTBO A pa3buta Ha Knaccbl Npy NOMOLLWM OAHOro CBONCTBA
B) MHOXeCTBO A pa3buMTo Ha KJlacCbl NPy MOMOLLM OBYX CBOWCTB
r) B MHOXecCTBe A BblaerneHbl ABa Henepecekalowmnxcs nogMHoOXecTBa
27. Tlpn nomoLwn CBOWUCTB "OblTb YeTHbIM" M "AennTtbCa Ha 4" MHOXECTBO HaTypasbHbIX 4YuUcen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTCs Ha Kracchl
28. lMpn nomowm ceBonctB "6biTb Gonbwe 10" u "ObITb YETHbIM" MHOXECTBO HaTypalibHbIX 4uCern
pa3buBaeTcs Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3bmBaeTcs Ha Knacchbl
29. Mexgy mHoxectBamn A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooTBeTcTBME "a MeHbLUe b". Boibepute
npaBuUIbHOE YyTBEPXAEHNE
a) obnactb onpegeneHuss  COOTBETCTBUSA cCOBMagaeT C 00MacTbio OTNpaBneHus, a
MHOXECTBO 3HA4YeHUN - ¢ 06nacTbio NpUbLITHS
6) obnactb onpegeneHMs  COOTBETCTBUS COBMagaeT C ob6nacTblo OTNpaBfeHus, a
MHOXECTBO 3HA4YE€HUN ABNSEeTCA NOAMHOXECTBOM 06nacTy npubbiTvs
B) obnactb onpeageneHus COOTBETCTBUA ABNAETCA NOAMHOXECTBOM obnactu
OTNpaBIieHUs, @ MHOXXECTBO 3HaYeHWU coBnagaeTt ¢ obnacTbio NpubLITUS
r) obnactb onpeaeneHms COOTBETCTBUSA SIBNSETCHA NOAMHOXECTBOM 06n1acTy oTnpaBneHus,
a MHOXECTBO 3Ha4YeHWI ABNSETCS NOAMHOXECTBOM 00nacTu npubbITus
30. OaHbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe 13 cooTBeTCTBUIA MEXAY 3TUMWN MHOXECTBaMMU
ABNAETCH OTOOpaXeHnem:
a) "a meHbLue b"
6) "a 6onbLue b"
B) "a genutenb b"
r) "a kpaTHo b"
31. CootBeTcTBME "a penutenb b" aBnseTca B3aMMHO-OOHO3HAYHbIM OTOOpaXeHwem, ecnm OHO
YCTaHOBIIEHO MEeXOY MHOXeCTBaMU
a) A={4, 3,5, 7} n B={8, 9, 10, 14}
6) A={2, 3, 7} n {4, 6, 14}
B) A={4, 3, 5, 7} nB={12, 15, 14}
r) A={4,3, 5, 9} n {8, 9, 10, 14}
32. B cembe 4yeTBepo geten: 3 manbunka n ogHa gesoyka. OTHoweHne "ObiTb GpaToM" HA MHOXECTBE
3TUX AeTen aBndeTcd
a) pedrieKCMBHbIM U CUMMETPUYHbBIM
0) aHTUPEeNEKCUBHBIM U CUMMETPUYHBIM
B) aHTUpedNEeKCUBHLIM U aHTUCUMMETPUYHBIM
r) aHTMpedneKCUBHLIM U HE CUMMETPUYHIBIM U HE @HTUCUMMETPUYHbBIM



A) He pedrekCMBHbBIM U HEe aHTUPEeNIEKCUBHLIM U CUMMETPUYHBIM
33. B cembe 4yeTBepo geTen: 3 manbunka U ogHa geBodka. OTHolleHMe "ObiTb BpaToM" Ha MHOXECTBE
3TUX AeTen aBnsaeTcs
a) TPaH3UTUBHLIM U HE CBA3HbBIM
6) TPaH3UTUBHBIM N CBSI3HBIM
B) HE TPAH3UTMBHbBIM N CBA3HBIM
) He TPaH3UTUBHbLIM U HE CBA3HBIM
34. OTHoweHMe "ObITb genuTtenemM" Ha MHOXECTBE HaTyparibHbIX YNCEN SABMSIETCS
a) pednekCMBHbIM, CAMMETPUYHBIM, TPAH3UTUBHBIM, HE CBA3HBIM
6) pednekcuBHbIM, aHTUCUMMETPUYHBLIM, TPAH3UTUBHBLIM, HE CBA3HbLIM
B) pepneKkCcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTMBHbBIM, CBS3HBIM
r) pedpnekCMBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, CBA3HbLIM
35. Kakme 13 ykasaHHbIX OTHOLUEHWUA ABASIOTCA OTHOLLEHMEM 3KBUBANEHTHOCTN?
a) oTHoweHue Nnogobusi Ha MHOXeCTBE reoMeTPUYECKUX OUryp
6) oTHOLWEHMEe NePNeHaNKYNAPHOCTM HA MHOXECTBE MPSAMbIX
B) OTHOLLEHMe "ObiTb ApYrom" Ha MHOXeCTBe ntoaen
r) OTHOWEHME "BbITb POBECHMKOM" HA MHOXECTBE Ntoaen
36. OTHOLEHNe ABNAETCA OTHOLIEHMEM 3KBUBANEHTHOCTU, €CIIN OHO...
a) pedhfieKCMBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
0) aHTUPEeNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMPedNEKCUBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) petnekCMBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OtHoweHune, obnagatouiee CBONCTBAMWU  aHTMPEMNEKCUBHOCTN,  @HTUCUMMETPUYHOCTH,
TPaH3UTUBHOCTU N CBA3HOCTU SIBNSIETCA OTHOLLUEHNEM
a) CTpororo fIMHEMHOrO nopsigka
6) HeCTpororo NMMHEHOro nNopsaka
B) CTPOroro YacTM4YHOro nopsiaka
) 3KBMBAEHTHOCTHN
[) HECTPOroro YaCTM4HOro nopsaka
38. OTHoLweHMe "cTapLle" Ha MHOXECTBE XUTenNen ropoga ABNAeTcs OTHOLEHUEM
a) CTPOroro 4YaCcTMYHOro nopsiaka
0) cTpororo NMHEHOro nopsaka
B) HECTPOroro fIMHENHOro NopsiAka
) HECTPOroro YacTUYHOro Nopsiaka
A) 9KBUBANEHTHOCTHN
Tecm Ne2
1. YKaXXuTe UCTUHHbIE BblCKa3blBaHNSA
a) B sauBape v B cbeBpane 31 geHb
©) YuebHbIi rog HaumHaeTcs 1 ceHTsa6pa nnu 1 oktabps
B) Ecnun yncno genutcs Ha 4, TO OHO AennTCs Ha 2
) eCnv YNCno AEenUTCS Ha 2, TO OHO AenuTcs Ha 4
) YMcno genutcd Ha 5 Torga n ToNbKO Toraa, korga oHo okaH4vmBaetced 0
2. Ykaxute Te Habopbl 3HA4YEHUIN NOrM4YEeCcKUX NepeMeHHbIX, NMpU KOTopbiX BbickasbiBaHue "(A 1 B) Torga
M Tonbko Toraa, koraa C" UCTUHHO
a) A - UICTUHHO, B - noxHo, C - NoXHO
©) A - UICTKHHO, B - CTKHHO, C - NOXHO
B) A - UCTMHHO, B - nctnHHo, C - UCTUHHO
r) A - noxHo, B - noxHo, C - NoxHo
4) A - ICTUHHO, B - noxHo, C - NCTUHHO
3. YkaxuTe Te Habopbl 3HaYEHUI NOrMYecKUX NnepeMeHHbIX, Npu KOTOPbIX BbiCkadbiBaHue "ecnu A nnm B,
10 C" NoXHo
a) A - UICTUHHO, B - noxHo, C - NoXHO
©) A - UICTKHHO, B - CTMHHO, C - NOXHO
B) A - UCTMHHO, B - nctuHHo, C - NCTUHHO
r) A - noxHo, B - noxHo, C - NoXHO
4) A - ICTUHHO, B - noxHo, C - NCTUHHO
4. Mpegukat A(x):"x bonblwel1" 3agaH Ha MHOXeCTBE HaTypanbHbIX 4mncen. O6nacTbio WUCTUHHOCTU
npeavkaTa "He A(x)" sBnsieTcs



a) MHOXeCTBO HaTyparbHbIX Yucen

6) MHOXXEeCTBO HaTypasnbHbIX Yncen, 6GONbLUNX UMW PaBHbIX 2

B) NyCTOE MHOXECTBO

r) mHoxxecTBo{0, 1}

) mHoxecTso {0}

e) MHoxecTBo {1}
5. NpegukaTbl A(X):"x genutea Ha 5", B(x):"x genutca Ha 2" 3agaHbl HA MHOXECTBE HaTyparbHbIX YMcert,
MeHbLWNX Mnn pasHbix 10. OBnacTbio MCTUHHOCTK NpegukaTa "A(X) Torga u Tonbko Torga, korga B(x)"
ABNSETCA MHOXECTBO

a){1,3,7,9, 10}

6) {10}

B) {2,4,5,6, 8, 10}

r){1,3,5,7,9, 10}
6. Cpeau BbICKasblBaHMIN C KBAHTOPAMM YKaXXUTE UCTUHHbIE

a) Bce nTuubl netatoT unv nnaeatoT

6) HekoTopble reomeTpuyeckne urypbl He MEIT nroLanb

B) HekoTopble paBHOCTOPOHHWE TPEYroSbHUKN NPSIMOYTrOfbHbIE

r) Bce paBHOCTOPOHHUE TPEYrONbHUKM - OCTPOYrOfbHbIE
7. Cpean nepeyvmcneHHbIX NpeanoXeHni BbibepuTe Te, KOTopble ABMASIOTCA BbiCKa3blIBAHNAMMN

a) Kaxgbli napannenorpamMmm sBAsieTcs NpsiMoyrofibHUKOM

©) B mecsaue 30 gHen

B) 4<5

r) Ecnu k uncny npubasuTb 2, TO nonyyum 5

) Ecnn yucno ymHoxute Ha 0, To nony4ymm 0

e) HekoTopble NpsAMOYronbHUKK ABASIOTCA KBagpaTamu
8. Cpean nepeyncneHHbIX NpeanoxeHun Boibepute Te, KOTOpble ABAAIOTCA NpeankaTaMmm

a) Ecnn k uncny npubaeutb 2, To nony4mm 5

©) Ecnun uncno ymHoxuTb Ha 0, To nony4dnm 0

B) OgHo3Ha4Hoe 4mcno meHblue 10

r) x>3
9. BbibepunTe UCTUHHBIE BbiCKa3blBaHWS

a) Ansa nbbix HaTyparbHbIX YUCen X Uy cnpaseanmeo (X-y) >2

6) Ans nt60Oro HaTypanbHOro X CyLecTByeT Takoe HaTyparbHOe 3HayeHue y, 4To (X'y)<10

B) CYLLIECTBYIOT Takme HaTyparnbHble 3HaYEHUS X U Y, NPY YMHOXEHUN KOTOPbIX NOy4aeTCs YUCIo,

MeHbLlee 2

) cywecTByeT Takoe Lernoe 4Yucrno X, 4To npu geneHunm ero Ha noboe HaTypanbHOe 4Mcno

nony4vaetcs 0
10. BbibepuTe Takue napbl NOHATUNA, YTO OOBEM MEPBOro U3 HUX ABMSETCHA MOAMHOXECTBOM ObObema
BTOPOro

a) TPeYronbHWK 1 MHOTOYrOSNIbHUK

6) TPeyronbHUK 1 YeTbIPEXYTOSTbHUK

B) KBagpat u pomb

r) napannenorpaMmm 1 NpsiMoyrofibHNUK
11. BoibepuTe BepHOe BbiCKasbiBaHue. "ECnn anemMeHT NPUHaanexunT MHOXECTBY A 1 HE NPUHAONexXuT
MHOXecTBY B, TO OH....

a) NPUHAANEXUT NepeceveHnto N 06beaNHEHNIO ATUX MHOXECTB

6) NpUHaQNeXuT nepeceyeHnio MHOXECTB, HO He NPUHAANEXNUT 06 beaUHEHNIO 3TUX MHOXECTB

B) NPUHaANEXNUT 06BbEANHEHMNIO MHOXECTB, HO HE NMPUHAANEXUT NepeceyveHnto

r) HEe NPUHAANEXUT HU OO BbEANHEHNIO, HN NEPECEYEHNI0 MHOXECTB
12. A - MHOXeCTBO TPEYrorfibHUKOB, B - MHOXeCTBO PaBHOCTOPOHHWUX TPeyrosibHUKoB, C - MHOXeCTBO
NPSIMOYrOfbHbIX TPEYrofibHUKOB. BbibepnTe UCTUHHOE BbICKa3biBaHMe.

a) Bce Tpu MHOXECTBa nonapHO nepecekatTcs

©) B 1 C - nogmHoxecTtBa MHoXecTBa A, B n C - nepecekatoTcs

B) A - yH1BepcanbHoe MHoxecTBo Ansd B n C. B n C - He nmetoT obLymx aneMeHToB

r) C - nogMHOXecTBO B, B - nogmHoxecTtBo A
13. Bboibepnte NCTUHHbIE BbiCKa3biBaHNSA

a) MHoxecTBO napannenorpaMMoB U MHOXECTBO YeTblpeXyrofibHUKOB NepecekalTcs

6) Ecnv ogHO MHOXECTBO ABNAETCA NOAMHOXECTBOM APYroro, TO 3TM MHOXeCTBa NnepecekatoTcs



B) Ecnu mHOXecTBa nepecekaroTcsl, TO OAHO U3 HUX ABMSETCA NOAMHOXECTBOM APYroro
r) Ecnn mHOXeCTBa paBHbI, TO KaXX40€e U3 HUX SIBNAETCA NOAMHOXECTBOM APYroro
A) Ecnn ogHO MHOXECTBO ABMsieTCA NOAMHOXECTBOM APYroro, TO 3T MHOXEeCTBa paBHbI
e) Ecnu MHOXecCTBa He nepecekaroTCsl, TO OHM HE MMEKT OOLLMX 3N1EMEHTOB
14. BbibepnTe NCTUHHbIE BbICKa3blBaHNA
a) O6beanHeHne HenyCcTbiX MHOXECTB HUKOrA4a He paBHO MyCTOMY MHOXECTBY
6) Ecnn obbeanHeHne OABYX MHOXECTB HE PaBHO MYCTOMY MHOXECTBY, TO U MEepeceyvyeHne aTux
MHOXXECTB HE paBHO NMYCTOMY MHOXECTBY
B) Ecnn MHOXeCTBa He nepecekatoTcs, TO UX Pa3HOCTb paBHa OOHOMY M3 3TUX MHOXECTB
r) JononHeHne NOAMHOXECTBA 4O MHOXECTBA PaBHO Pa3HOCTM 3TUX MHOXECTBA M NOAMHOXECTBA
n) Ecnn mHoxecTBa He MMeET 0O0WMX 3MeMeHTOB, TO UX OObeanHEHWE paBHO MyCcTOMY
MHOXEeCTBY
15. BbibepunTe UCTUHHbIE BbICKa3blBaHNA
a) Obnactb onpedeneHns COOTBETCTBUS SABMSIETCA MOAMHOXECTBOM 0bnactu oTnpaBneHus
COOTBETCTBUSA
6) B ntobom cooTBETCTBUM 0BNAcTb onpeaeneHns coBnagaeT ¢ 06nacTbio OTNpaBneHns
B) Ecnun cooTBeTCcTBUE SIBNSiIeTCs1 0TOOpaxkeHne, TO obnacTb ero onpeneneHnst Bcerga cosnagaet
¢ obnacTtblo oTnNpaBneHus
r) MHOXXEeCTBO 3HA4YE€HMIN HEKOTOPbIX COOTBETCTBUI CoBNagaeT ¢ obnacTtbio NpubbITMA

Tecm Ne3
1. YT0Bbl CNOXNTb 2 N 3 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOrO NoaxoAa K NOCTPOEHUI0 CUCTEMBI
LenbiX HeoTpuuaTenbHbIX YUCEN MOXHO HAWTU MOLLHOCTb. ..
a) obbeamHeHua mHoxecTB A={a, b}n B={b, c, d}
0) o6begmHeHusa mHoxecTB A={1, 2} n B={3, 4, 5}
B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}
r)o6vegnHeHnsa mHoxecTB A={a, b} u B={a, b, c}
2. Heobxogmmo ymHOXUTb 4 Ha 3, ucrnonb3yst NOAXOA4 K HaTypanbHOMY 4YWCIy, Kak K pesynbTaTy
N3MEpPEHMS BENMYUHBI. B KauyecTBe eguHUYHOro oTpeska e BbibpaH oTpe3ok anvHou 3 cM. B kauectBe
HOBOW €AUHULbI U3MEPEHMS HE0BX0AUMO BbIBpaTh €ANHUYHBINA OTPE30K e1 ANMHOMN:
a) 1cm
6) 12cm
B) 4cM
ry 3cm
3. Pa3HoCTb HaTyparnbHbIX Yucen a u b C TOYKM 3pEeHUs TeoPEeTUKO-MHOXECTBEHHOro MoAxoAa 3To
MOLLHOCTb...
a) pa3HoCTU HenepecekarLwmxcs MHoxecTB A u B Takux, 4to a=n(A), b=n(B)
6) pas3HOCTM NPOM3BOSIbHBLIX MHOXecCTB A 1 B Takux, yto a=n(A), b=n(B)
B) pasHocTu MHOXecTB A n B Takux, uto a=n(A), b=n(B) n AcB
r) pasHocTn MHOXecTB A 1 B Takmx, 4to a=n(A), b=n(B) n 0gHO 13 HMX 9BRSieTCA AONOMHEHNEM OPYroro
[0 YHMBEPCAnbHOro MHOXEeCTBa.
4. CyMMa HaTyparibHbIX Ynucern a u b ¢ Toukn 3peHnsa TeopeTUKo-MHOXKXECTBEHHOMo Noaxoaa 3T1o
MOLLHOCTb...
a) o6beaMHeHMA NPON3BOSbHbIX MHOXeCTB A 1 B Takux, 4to a=n(A), b=n(B)
6) nepeceyeHns nepecekarowmxca MHoxecTB A 1 B Taknx, 4yto a=n(A), b=n(B)
B) o6beanHeHns HenepecekarLwmxcs MHoxecTB A 1 B Takux, 4yto a=n(A), b=n(B)
r) o6beanHeHna mHoxecTB A 1 B Takux, 4yto a=n(A), b=n(B) n AcB
5. Npoun3BeaeHne HaTypanbHbIX YUCEN a U b C TOYKM 3peHnst TEOPETUKO-MHOXECTBEHHOMO Noaxoaa 3To
MOLLHOCTb...
a) obbeanHeHnsa b HenepeceKaLWNXCs MHOXECTB B KaXX40M M3 KOTOPbIX MO a 3f1EMEHTOB
6) nepeceyeHnsa NPon3BONbHbIX MHOXeCTB A 1 B Takux, 4to a=n(A), b=n(B)
B) 06beanHeHNss NPoM3BOribHbIX MHOXecTB A 1 B Takux, 4yto a=n(A), b=n(B)
r) o6beanHeHnsa HenepecekarLwmxcs MHoxXecTB A u B Takux, 4yto a=n(A), b=n(B)
6. YTo6bl YMHOXUTb 2 HA 3 C TOYKN 3PEHUA TEOPETUKO-MHOXECTBEHHOrO nogxoda K MOCTPOEHMUIO
CUCTEMbI LienbIX HeoTpuuaTenbHbIX YACEN MOXHO HaWTWU MOLLHOCTb. ..
a) obbeanHeHus mHoxecTB A={a, b}n B={e, c, d}
0) nepeceyeHnsa mHoxecTB A={a, b}n B={e, c, d}
B) o6beanHeHusa mHoxecTB A={a, b}, B={e, c}, C={d, c}



r) AekaptoBa npousseneHus mHoxecTts A={a, biu B={b, c, a}
7. YTobbl BbIYECTb OT 3 2 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOIO NOAX0Aa K MOCTPOEHUIO CUCTEMBI
LenbIX HeoTpuLATENbHbIX YMCEN MOXHO HAUTU MOLLIHOCTD. ..
a) pasHocTu MHOXecTB A={e, c, d} n B={a, b}
6) pasHoctn MHOXecTB A={b, c, a} n B={a, b}
B) pasHocTn MHOXecTB A={b, ¢, d} n B={a, b}
r) AononHeHns MHoxecTea B={a, b} oo mHoxecTtea A={b, c, d}
8. Utobbl pasgenutb 6 Ha 2 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOIO Moaxoda K MOCTPOEHUIO
CUCTEMbI LieNbIX HeoTpuLaTeSbHbIX YACEN (AeneHne No CoaepPXKaHMo) HY>KHO. ..
a) pas3buTb MHOXECTBO, COCTosiLiee M3 6 SNemMEeHTOB Ha [ABa MPOM3BOJIbHbIX HernepeceKaroLnxcs
NOgMHOXEeCTBa 1 HANTN MOLLHOCTb MOMYYMBLLMXCS NOSMHOXECTB
6) pa3buTb MHOXECTBO, COCTosiLlee M3 6 3MEeMEeHTOB Ha [Ba MNPOM3BOSIbHbLIX HenepeceKkatoLmxcs
PaBHOMOLLHbIX MOAMHOXECTBA U HaWTM MOLLHOCTb NOMYYMBLUNXCA NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTOSILLIEE M3 6 SNIEMEHTOB Ha HenepecekaLwmnecsl NMOgMHOXECTBA, B KaXKAOM
N3 KOTOPbIX MO 2 3fIeEMEHTa N HANTN KONNYECTBO NOAMHOXECTB
r) BblAENUTb U3 MHOXECTBa, COCTOSILLEro M3 6 anemMeHTOB, NOOMHOXECTBO, COAepXKaLlee 2 areMeHTa n
HaNTWM MOLLHOCTb OCTaBLLErocs MHOXEeCTBa.
9. a:b=c — peneHne Ha 4acTu.
a) a=n(A), b=n(B), c=n(C), rae B — nogMmHOXecTBO MHOXecTBa A. C — fonornHeHne nogmHoxecTtsa B o
MHOXecTBa A
©) a=n(A), b — KONNMYeCTBO PaBHOMOLLHbLIX MOAMHOXECTB, Ha KOTOpble pa3buTo MHOXeCTBO A, C —
MOLLIHOCTb BbIAENEHHbIX NOAMHOXECTB
B) a=n(A), b — MOLWHOCTb PaBHOMOLLHbIX MOAMHOXECTB, Ha KOTOpble pPa3buTo MHOXECTBO A, C —
KONMMYECTBO MONYYUBLUMXCS NOOMHOXECTB
r) a=n(A), b=n(B), roe mHOoXecTBa A n B — He nepecekatoTcs, c=n(A\B)
10. BbibepuTe CTPOUKY, r4e CrioXkeHme B akCMoMaTU4eCcKOM NOAXOAE BbIMOSTHEHO BEPHO:
a) 2+3=2+3'=(2+3) '=5
0) 2+3=2+2'=(2+2) '=4'=5
B) 2+3=3+2=5
r) 2+3=(2+2')=5
11. Heobxogumo pasgenuntb 4 Ha 2, UCMonb3ys NOAXOL K HaTypanbHOMY 4uCy, Kak K pesynbTaTy
N3MEpPEHMS BENMYUHBI. B KauyecTBe eguHMYHOro oTpeska € BbibpaH oTpe3ok anuvHon 3 cM. B kavectBe
HOBOM €ANHULIbI N3MEPEHN HeobXxoaAMMO BbIOpaTb eAVMHUYHLINA OTPE30K e1 ANMNHOMN:
a) 1cm
6) 8 cm
B) 6 c™M
ry 3cm
Tecm Ne4
1.Bbibepute npaBunbHOE yTBEPXAEHNE
a) lMosnumnoHHas cucTema CuYMCreHuMst 3TO Takasi CUCTEMa, B KOTOPOW 3HAYeHMEe Kaxaoro 3Haka,
NCNonNb3yemoro Ans 3anncu Yymcna, 3aBucuT oT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu Yymucna
0) He gecAaATMYHasi cMCTEMa CYMCNEHUS HE MOXET OblTb NO3ULIMOHHON
B) K Nno3vumMOHHON cucteme CUYUCIEHNA OTHOCUTCA He TOMbKO MpuBbIYHAs Ham "apabckas" Hymepauus,
HO N pMMCKasi CUCTEMa CYUCTIEHUS
r) angaBnTOM NO3ULMOHHON CUCTEMbI CYUCIIEHNA MOXKET ObiTb N060Ee KOHEYHOE MHOXXECTBO 3HAKOB.
2. Yncno 4 B 4BONYHOW CUCTEME CHUCIIEHNS 3aNNCbIBAETCA TaKk:
a) 10
6) 20
B) 100
r4
3. MNpu nepeBoge 13 NATEPUYHON CUCTEMbI CHUCIIEHUS B AECATUYHYIO YNCIIO 3 paBHO
a)3
6) 2
B)5
r)10
4. MNpwn nepeBoae M3 OECATUHHON CUCTEMbI CHUCIIEHNS] B CEMEPUYHYIO YUCIO 7 paBHO
a)7
6) 10



B) 6
r) 11
5. B TpOMYHON cucTemMe cumcneHunsa cymma 2+2 pasHa
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8. Uncno 11 3anmcaHoO B nATEpUYHOM cucTteme cuucnenuda. lNpu nepeBoge B AECATUYHYIO CUCTEMY
cumncneHus oHo byaeT 3anuncaHo...

a)4

6)5

B) 6

r)10

9. Yucno 8 npu nepeBoe B AEBATEPUYHYIO CUCTEMY CUMUCIIEHNSA PaBHO:

a) 10

6)9

B) 8

ry7

10. Yucno 21 3anucaHo B 4YeTBEPUYHOW cucteme cumcneHus. MNpu nepesode B OECATUYHYIO CUCTEMY
CYMCNEHUS OHO PAaBHO:

a)8

6)5

B) 10

r9

11. Bbibepute BepHoe yTBepxaeHne. « OCHOBaHWE CUCTEMbI CHUCTIEHMS. ..

a) Bcerga paeHo 10

6) moxeT 6bITb NO6bIM HaTypasibHbIM YNCITIOM

B) MOXeET 6bITb NOOBLIM HAaTYpanbHbIM YUCOM, HE MEHbLUUM ABYX

) MOXET ObITb N0ObLIM O4HO3HAYHBIM YUCTIOM.

12. B kakon M3 nepeyncrieHHbIX CUCTEM CYUCIIEHMS MOXeT OblTb 3anucaHo uucno 402. Cuctemsbl
CUYMCIEHUNA: ABOMYHASs, YeTBEPUYHAs, NATEPUYHAs, 4eCATUYHAs.

a) B YETBEPUYHOW N 4ECATUYHON

6) B NATEPUYHON 1 YETBEPUYHOW

B) B NtOGOW U3 NEePeYNCIIEHHBIX CUCTEM CHUCIIEHNS

r) B NISTEPUYHON N OECATUYHOWN

13. Yemy paBHo uncno DXXIX B AeCATUYHON CUCTEME CHUCTIEHUS?

a) 531

6) 529

B) 1209

r) 1029.

14. MNMepeBeaute uncno 1241 13 NATEPUIHON CUCTEMbI CHUCTIEHUS B ECATUYHYIO.
Beopg oTtBeTa:

15. MNepeBegute uncno 37 n3 AecATUYHON CUCTEMbI CHUCTIEHNS B TPOUYHYIO
Beopg oTtBeTa: .

16. YUto GonbLue: 7 B 4ECATUHHON CUCTEME CHUCTIEHUSA, NN 7 B BOCbMEPUYHON CUCTEME CHUCTIEHUS.
a) 7 B A4ECATUYHON CUCTEME CUHUCTIEHUS

0) 7 B BOCbMEPUYHOM CUCTEME CUUCTIEHMS

B) 9TK Yncna paBHbl



) 3TW Yncra HEBO3MOXHO CPaBHUTb.

17. Yncno 127 3anucaHoO B BOCbMEPUYHOW CUCTEME CHUCIIEHMS. 3anuLuMTe YUCIO, HENMOCPEACTBEHHO
cnefyoLlee 3a HAM B 3TON CUCTEME CHUCTEHUS.

Beopg oTtBeTa: .

Tecm Ne5
1. Mpn geneHnn yncna a Ha 4 nony4daeTcs HenonHoe YacTHoe 12. M3BecTHO, 4To a bornbLue unm
paBHo 50. Yemy MOXeT ObITb paBeH OCTaTOK?
a) 2
6) 1
B) 4
rNnb5
2. Yncna a v e npu geneHnm Ha 4 gaot octaTkm 3 1 2. Yemy paBeH OCTaToK OT AeNeHNs1 CyMMbl a+8 Ha
47
a)3
6) 2
B) 1
D)
3. Yucno 2340 aBnaeTca B3aMMHO-MPOCTbIM C:
a) 81
6) 29
B) 261
r) 35
4. Kakoe n3 ymcen MOXxHo npeactaentb B Buge 30p, rae p — HaTypasnbHOE Yncno?
a) 22530
6) 53420
B) 71802
r) 82005
5. HOQ uncen 12 n 36 paBeH:
a)3
6) 4
B) 12
r) 36
6. BoibepuTe HenpaBunbHoe yTBepxaeHue: «4ncno 2235...
a) pennTtca Ha 5, T.K. nocnegHasa uudpa aToro Yncna genutcsa Ha 5»
6) apenutca Ha 3, T.K. (2+2+3+5) genuTtcs Ha 3»
B) genuTca Ha 3, T.K. OKaHYMBaeTCHa HEYETHON unpon»
r) He genutca Ha 4, T.k. 35 He genuTcsa Ha 4
7. BeibepuTe npaBunbHoe yTBepxaeHue: «Cymma 123+517+852...
a) He genutes Ha 12, T.k. 123 He genuTca Ha 12, 517 He penutca Ha 12, 852 penutca Ha 12»
6) o gennmocTn Ha 3 HU4Yero ckasaTtb Henb3s, T.K. 123 genutca Ha 3, 517 He genuTca Ha 3, 852
aenntcs Ha 3»
B) O 4enNUMOCTM Ha 12 HU4Yero ckasaTb Henb3s, T.K. 123 He genutca Ha 12, 517 He genuTca Ha 12,
852 penutca Ha 12»
) O AENUMOCTU Ha 12 HMYEero ckasaTb Henb34, T.K. 123 He genutca Ha 12, 517 He genuTca Ha 12,
852 He penutca Ha 12»
8. NMpu geneHun ymncna a Ha yncno b nonyvaeTcsa HenornHoe YyactHoe 12 n octaTtok 4. Yemy mMoxeT 6biTb
paBHO 4ncno b, ecnu a bonblue 207
a)2
6) 1
B) 4
nNs5
9. Yncna a v e npu geneHnmn Ha 4 garot octaTkm 3 1 2. Yemy paBeH oCTaToK OT AeneHnst Ha 4 pasHoCTH
a-8 ?
a)3
6) 2
B) 1
r)1



10. Yucno 183 sBnseTcst B3aUMHO-NPOCTbIM C:
a) 61
6) 201
B) 164
rno
11. Kakoe n3 umcen Henb3qa NpeacTasuTb B BUAe 12p, roe p — HaTypanbHoe 4mcno?
a) 144
6) 44
B) 108
r) 324
12. HOK uncen 12 n 36 paBeH:
a)3
6) 12
B) 36
ry72
13. Bbibepute npaBunbHOE yTBEpPXKAEHNE: «Hncno 2348...
a) penntca Ha 4, T.k. 48 genutca Ha 4»
0) penutcd Ha 4, T.K. 8 genntcs Ha 4»
B) He aenutca Ha 4, T.K. (2+3+4+8) He genuTca Ha 4»
r) AenuTcs Ha 4, T.K. OKaH4YMBaeTCcs YETHOM Lndpon»
14. Bbibepute HenpaBunbHoe yTBepxaeHue: «lMponseneHne 248537540
a) penutca Ha 45, 1.k. 540 genutca Ha 5, 540 penntca Ha 3, 537 genutcs Ha 3»
6) aenutca Ha 12, T.k. 248 penutca Ha 4, 540 penuTtcs Ha 3»
B) oenutcs Ha 45, T.k. 540 genutcs Ha 5, 540 genutcsa Ha 9»
r) He genutcsa Ha 12, T.k. 248 He genutesa Ha 12, 537 He genutca Ha 12, 540 He genuTtcd Ha 12»
15. MNpn geneHnn 4ncna a Ha 12 nony4aeTtcst HenosnHoe YacTHoe 1. M3BecTHo, YTo a 6onble 15. Yemy
MOXeT ObITb paBeH OCTaTOK?
a)2
6) 1
B) 12
r) 11
16. Yncna a v B npu geneHnn Ha 4 galoT octatkn 3 n 2. Yemy paBeH OCTaToK OT AefneHuns Ha 4
npounsBeaeHns aTux ymcen ?
a)6
6) 2
B) 1
r5
17. Yncno 237 aBnaeTtca B3anMHO-MPOCTLIM C:
a) 45
6) 158
B) 79
r) 201
18. Kakoe n3 uncen MOXHO npeactasuntb B Buge 15p, rae p — HatypanbHOe Yncno?
a) 23835
6) 23845
B) 23834
r) 23844
19. HO[ uncen 12 n 48 paBeH:
a)4
0) 48
B) 12
r)6
20. Bblbepute npasunsHoe yTBepxaeHue: «4ucno 18387...
a) genutca Ha 9, T.k. (1+8+3+8+7) genutca Ha 9»
6) He genuTcsa Ha 9, T.K. 87 He genuTca Ha 9»
B) Aenutcs Ha 9, T.K. OHO HEYETHOEY
r) genutcs Ha 9, T.k. (1+8+3+8+7) genutca Ha 3»
21. BblbepuTe HenpaBunbHoe yTBepxaeHue: «lponsseneHne 123+517+852



a) penutca Ha 18, T.k. 123 genutca Ha 3, 852 genutca Ha 3, 852 genutcd Ha 2»
6) apenutca Ha 12, T.k. 123 genutca Ha 3, 852 penuTtca Ha 4»
B) He genutca Ha 45, T.k. 123 He genuTcsa Ha 5, 517 He genuTtca Ha 5, 852 He genuTcsa Ha 5»
r) 0 AENUMOCTK Ha 45 He NPOM3BOAS BbIYMCIIEHUI HUYETO cKasaTb HEMNb3s, T.K. HA OOWNH U3
MHOXWUTenemn He aenutcs Ha 45»
22. HO[ yncen 18 n 72 paBeH:
a) 36
6)9
B) 72
r18
23. BbibepuTte HenpaBunbHble yTBEPXAEHMS: «Hucno 2364...
a) He penuTcd Ha 3, T.K. ero nocnegHas undpa He genutcs Ha 3»
6) He genuTca Ha 9, T.K. (2+3+6+4) He genuTca Ha 9»
B) Aenutcs Ha 4, T.K. nocnegHss uidpa yncna 4 genutcs Ha 4»
r) AenuTCs Ha 2, T.K. OKaHYMBaeTcs YETHOM Lnppon»
24. BblbepuTe npaBunbHoe ytBepxaeHue: «Cymma 123+1752+852
a) penutca Ha 6, T.k. 123 genutca Ha 3, 852 genuted Ha 3, 1752 genutcs Ha 2»
0) He penunTcd Ha 6, T.K. 123 He genntca Ha 6, 852 penutcea Ha 6, 1752 genutcsa Ha 6»
B) He genutcsa Ha 12, T.K. 123 He genuTcsa Ha 12, 1752 He gennTtca Ha 12, 852 He genuTeca Ha 12»
r) O AENUMOCTU Ha 6 He MPOM3BOAS BbIYMCIIEHUI HUYETO cKasaTb HemMb3s, T.K. OAHO U3 criaraeMblx
He JenuTtcs Ha 6»
25. BblbepuTe CTpoUKy, B KOTOPOW BCE NpeACTaBreHHbIE YMcna NPoCTble
a)1,3,7, 11
6)3,5,7,9
B) 11, 13, 33
r 2,3, 31
26. BbibepuTe npaBurbHOE yTBEPXKAEHME
a) Yucno 864 penutca Ha 4 Tak Kak 64 genutcs Ha 4
6) Ymncno 864 penutca Ha 4 Tak Kak OHO OKaH4YMBaEeTCHA YeTHOM Lmdpon
B) Yncno 864 genntca Ha 4 Tak kak OHO OKaH4YMBaeTcs umdpon, gendawenca Ha 4
r) Ymucno 864 He genutca Ha 4 Tak kKak CymMa ero undp He genutcsa Ha 4
27. BeibepuTte npaBunbHoOe yTBEPXKAEHME
a) uncno 416 He genutca Ha 3 Tak Kak OHO YeTHoe
6) uncno 416 He genutca Ha 3, Tak Kak cymma ero undp He genutcsa Ha 3
B) umcno 416 genutcs Ha 3, Tak Kak ero nocneaHss uudgpa genures Ha 3
r) yncno 416 He genutca Ha 3, Tak Kak 16 He genuTca Ha 3
28. HaMMmeHbLUuee obLlee KpaTHOE B3aMMHO-NPOCTLIX YMCEN PaBHO
a) NPOM3BEAEHMIO ATUX YNCEN
6) 1
B) CyMMe 9TuX umcen
r)0
29. BblbepuTe npasunbHoe yTBEpXaeHve
a) npounsBeaeHne 245*39 penutcd Ha 15, Tak kak 245 genutcs Ha 5, a 39 genntcsa Ha 3
6) npousBeaeHne 245*39 He fenuTcsa Ha 15, Tak Kak HY OAVH U3 MHOXWUTENEN He genuTcsa Ha 15
B) nponsBeaeHne 245*39 He genutca Ha 15, Tak kak 245 genutca Ha 15, a 39 He genuTcsa Ha 15
r) nponsseneHue 245*39 genutcsa Ha 15, Tak kak 245 genntca Ha 15.
30. BoibepuTe npaBunbHble yTBEPXKAEHUSA
a) cymma 342+432+543 penutca Ha 3 Tak Kak Kaxxgoe cnaraemoe genutcsa Ha 3
0) cymma 342+433+544 He genntca Ha 3, TaK Kak He Kaxgoe crnaraemoe genntcs Ha 3
B) O AENNUMOCTU CyMMbl 342+433+544 Ha 3 He npon3Boas HENOCPEACTBEHHOIO AENEHUSA HNYero
cKasaTb Helb3s
r) 0 4enMMocTy cymmbl 342+432+544 Ha 3 He NPON3BOAA HENOCPEACTBEHHOIO AENEHNss HUYEro
cKkasaTb Hernb3s

Tecm Ne6
1. BoiGepute npaBuibHOE yTBEPXKAEHNE
a) MHOXXEeCTBO HaTyparbHbIX Yncen 6eckoHeuHo, ynopsgoveHo, nNinoTHO
6) MHOXXEeCTBO HaTypasbHbIX Ycen BGECKOHEYHO, YyNopag0oYeHO, OUCKPETHO



B) MHOXECTBO HaTyparibHbIX YMCEST KOHEYHO, YyNopsag0yeHo, NIIOTHO
) MHOXXECTBO HaTyparbHbIX YACEN KOHEYHO, YNOPSAOYEHO, ANCKPETHO
2. CBONCTBO "OMCKPETHOCTL" MHOXECTBA 03HAYaeT, YTo
a) Ha 9TOM MHOXeCTBe CyLLeCTBYIOT COCeiHMNE 3NEMEHTbI
6) kKakoBbl Obl HM ObINN ABa 3NeMeHTa MHOXECTBA, CyLLLEeCTBYET TPETUI SNIEMEHT, MEHbLLNN
GonbLuero n 60NbLNA MEHBbLLETO U3 AaHHbLIX 3N1IEMEHTOB
B) MHOXECTBO COAEPKUT BECKOHEUYHOE YMCO SNIEMEHTOB
) MHOXXECTBO COOEPXUT KOHEYHOE YMCIO 3NIEMEHTOB
3. BblbepuTe npaBunbHoe yTBEPXKOEHME
a) CNnoXeHne Ha MHOXEeCTBE HaTyparibHbIX Yncen KOMMYTaTUBHO, aCCOLMATMBHO, MHOXECTBO
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
6) crnoxxeHne Ha MHOXXECTBE HaTyparbHbIX YMCEN KOMMYTaTUBHO, HE aCCOLMaTUBHO, MHOXECTBO
He COOEepPXUT HENTPAIbHbIA ANIEMEHT MO CIOXEHWIO
B) CMOXXEHMEe Ha MHOXeCTBE HaTyparbHbIX YACEN KOMMYTaTMBHO, acCOLMaTUBHO, MHOXECTBO He
COAEPXUT HENTPAnbHbIA 3NIEMEHT MO CIOXEHWUIO
r) CNOXXeHMe Ha MHOXECTBE HaTypasbHbIX YACEN HE KOMMYTaTMBHO, aCCOLMATUBHO, MHOXECTBO He
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
4. BoibepuTte BCce HaTypanbHble ynucna cpeaun ymcen: 0; 1; 10; -1; 1/2
a)1;10
©)0;1;10
B) 1; 10; -1
r)0; 1
5. BblbepuTe npaBunbHoe yTBEPXKAEHME
a) YMHOXeHMe Ha MHOXeCTBE HaTyparnbHbIX YMCen KOMMYTaTUBHO, acCOLMATUBHO, MHOXECTBO He
NMeeT HeUTpanbHOro aNeMeHTa No YMHOXEHUIO
6) YMHOXeHMe Ha MHOXEeCTBE HaTypasibHbIX 4YMCES&T KOMMYTaTMBHO, acCOLMATMBHO, MHOXECTBO
MMEET HENTPASbHbIN NEMEHT NO YMHOXEHUIO
B) YMHOXEHNE Ha MHOXeCTBE HaTyparbHbIX YACEST KOMMYTaTMBHO, HE acCoLMaTUBHO, MHOXECTBO
UMeeT HenTparbHbIN 3NEMEHT N0 YMHOXEHNIO
) YMHOXEHMEe Ha MHOXECTBE HaTyparbHbIX YNCENT HE KOMMYTaTMBHO, acCoOLMATUBHO, MHOXECTBO
MMEET HENTPASIbHbIN NEMEHT N0 YMHOXEHUIO
6. Hannune HenTpanbHOro anemMeHTa no yMHOXEHMI0 03Ha4YaeT, YTo Ans Noboro anemeHTa a us
paccMaTpMBaeMoro MHOXeCTBa CyLLeCTBYEeT TakoW 3fIEMEHT € 3TOro Xe MHOXECTBa, YTO
a) a-e=e
6) a-e=0
B) a-e=1
r)a-e=a
7. OTHOLWEHWE "MeHbLLE" Ha MHOXECTBE HaTyparibHbIX YNCEN SABMSIETCSA
a) OTHOLLUEHMEM CTPOroro fIMHEMHOro nopsaka
©) cTpororo 4YacTU4HOro Nopsiaka
B) HECTPOroro JIMHENHOro Nopsaka
) HECTPOroro YacTUYHOro nopsaka
8. BblbepuTe npaBunbHble yTBEPXOEHUS
a) noboe Lenoe Yncno ABNSeTCa paumoHanbHbIM
6) ntob6asa obbikHOBEHHas Apobb NpeacTaBnsaeT cobon paumoHanbHoOe Y1Cno
B) ntobasa gecsatmyHaga apobb npeacrtasnsieT cobon paumoHanbHOe YUCo
r) niobas 6eckoHevHas gecatTudHas apobb He ABnSeTcs paumoHanbHbIM YUCIIOM
9. BblbepuTe npaBunbHble YTBEPXKAEHMUS
a) nwoboe pauMoHanbHOE 4YUCHO NpeacTaBumMo B Buae OECKOHEeYHOW — OeCATUYHOW
Henepuogmyeckon gpodu
6) ntoboe paumoHanbHOE YNCNo NPeacTaBMMO B Buae 06bIKHOBEHHON Apobun
B) nto6oe paumoHanbHOe YMCOo NPeACTaBMMO B BUAE KOHEYHON AeCATUYHON Apobun
r) noboe paumoHanbHOe YMCNo NPeacTaBMMo B BuAe OECKOHEYHON AECATUYHOM NEepUOaNYEeCcKomn
apo6u
10. BbibepuTte npaBunbHbIE YTBEPXKOEHNUS
a) AeNCTBUTENbHOE YNCINO MOXET BbITb KaK paunoHarbHbIM, Tak 1 MppaunoHanbHbIM
©) uenoe 4ncno He MOXET ObITb HW paUUOHanbHbIM, HU MPPaLNOHAIbHbIM
B) HaTypanbHOe YMCno BCerfa ABnaeTcs paunoHanbHbIM



I nppaumoHanbHOE YMCO MOXET ObITb LefibiM
11. BbibepuTe npaBunbHOE yTBEPXKAEHNE
a) MHoXxecTBa paumoHanbHbIX U UppaLMOHarbHbIX YMCen nepecekatoTcs
6) MHOXeCTBO [OEeNCTBUTENbHbIX 4ucen - 3T0 ObbedMHEeHWEe MHOXECTB paunoOHanbHbIX U
nppaumoHarnbHbIX Yncen
B) MHOXECTBO LiefbIX Yncesn - NOAMHOXECTBO MHOXECTBA MppaLMOHanbHbIX YACeN
) MHOXECTBO LenbIX YMcen He umeeT OBLLMX ANEeMEHTOB C MHOXECTBOM paunoHarnbHbIX Yvcen
12. Boibepute npaBunbHOE YyTBEPXAEHNE
a) nppaumoHanbHble Ynucna - 3To Bce ApobHble ymicna
6) nppaumoHanbHble YMcna - 3To BCe oTpuuaTenbHble Yicna
B) ppaumoHarbHble Yucna - 3TO TONbKO BeCKOHEeYHble Henepnoanyeckne AecAaTuyHble opodu
r) MppaunoHarbHble YUCTa - 3TO KOPHWU U3 LienbiX Yncen
13. Yucno 0,3(14) paBHo
a) 314/990
6) 314/900
B) 311/900
r) 311/990
14. Yucno 0,(72) paBHO
a) 72/99
6) 72/90
B) 72/100
r) 72/990
15. KoHeyHas gecatnyHasa apobb nony4mTcs npu nepesoae 00bIKHOBEHHOM Apo6K
a) 5/32
6) 5/15
B) 5/6
r)5/3

Tecm Ne7
1. BbibepuTe npaBunbHble YTBEPXKOEHUS:
a) Ecnu A=B, 1o A+C=B+C
6) Ecnn A<B 1 C<0, To AC<BC
B) Ecnn A>B n C<D, 10 A-C>B-[
r) Ecnn A>B n C>D, 10 A-C>B-[]
2. BbibepuTe NpaBunbHblE YTBEPXKOEHMS
a) MHorouneH f gennTcs Ha MHorouneH h Toraa n TonbKo Torga, Koraa CywecTBYeT Takoe YUCTO C,
yto f=c*h
6) MHorouneH f genuTca Ha MHOroYneH h Toraa u Tonbko TOrga, Korga cywectByeT MHOMOYSEH g
Takown, yTto f=g*h
B) MHorouneH f genuTcs Ha AByyneH (x-a) Toraa u Tonbko Toraa, korga f genuresa Ha a
r) mHorouneH f genutca Ha AByuneH (x-a) Torga M TONbKO TOrga, Korga a - KOpPeHb 3Toro
MHOrouneHa
3. KopeHb MHorouneHa f - ato ...
a) YMcno, Ha KOTOpoe AENNTCHA AaHHbIN MHOMOYSEH
6) uncno a Takoe, uTo f(a)=0
B) uncno a takoe, yTo f(a)=1
) NepemMeHHas, 0T KOTOPOWN 3aBUCUT SaHHbIN MHOTOYSIEH
A) CBOOOOHbIN YfieH MHOrouseHa
4. CTeneHb CyMMbl MHOIOYIEHOB paBHa...
a) cymme CTerneHen criaraemMbix
6) HanbonbLuen N3 cTeneHen cnaraembix
B) HaMMeHbLLEN U3 CTeneHen cnaraembix
) pa3HOCTU CTENEHEN craraembix
5. KopHem MHorouneHa x*-x*+2x%-5x+3 ABNAeTcs Yncno
a)1
6)3
B) 4
r)o0



6. MHorouneH x*-x*+2x*-5x+3 mMoxeT umeTb
a) TONbKO OAMH KOPEHb
6) He BonbLuUe YeTbipex KOpHEMN
B) oT 0 4O YeTbIpex KOPHeWN
r) He BonbLue ABYX KOpHEN
7. BuibepuTe TOT psif Yncer, B KOTOPOM YyKa3aHbl BCE BO3MOXHbIE LieSble KOPHU MHorouneHa X -x>+2x-
5x+3 1 TONbLKO OHM
a)3,-3,1,-1
6)3,1,2
B)1,0,3
r)3,1
8. OBnacTbio onpeaenenus BoipaxeHus (x*-5x+3):(x-1) asnsatoTcs
a) BCe OeNCTBUTENbHbIE YnCra
©) Bce gencTBuTenbHbIE YNcna, kpome 0
B) BCe AeNCcTBUTENbHbIE Ynucna, kKpome 1
) BCE NOMNOXUTENbHbIE AENCTBUTESNbHbIE YMCha
9. Bbibepute Bce yHKUMM, BO3pacTaroLmMe Ha Bcen obnactu onpegenenns
a) NUHenHasn yHKUKS, YyrioBon KO3ULMEHT KOTOPOW paBeH 3
6) kBagpaTUyiHas PyHKLMS, Y KOTOPOWN Ko3hdULMEHT Npu X Gonblue 0
B) oOpaTHasi NponopUMoHarnbHOCTL, KOAMULMEHT KOTOPOW paBeH 2
r) obpaTHas nNponopLMOHaNbHOCTb, KOIMULMEHT KOTOPON paBeH (-2)
10. Kakne n3 ykasaHHbIX uryp aBngaTca rpamkamm pyHKLNMOHaNbLHOW 3aBUCUMOCTHN Y(X)
a) OKPY>KHOCTb C LIEHTPOM B Ha4yane koopavHat
0) npsamas, napannenbHas ocu X
B) Npsimasi napannensHas ocn Y
r) napabona, BETBM KOTOPON CUMMETPUYHBI OTHOCUTESNBHO OCn X
A) NONYOKPY>KHOCTb C LLIEHTPOM B Hayarne KoopamHaTt, CUMMeTpUYHasa OTHOCUTESbHO ocn Y
11. BoibepuTte BepHbIe YTBEPXKAEHNSA
a) nobas npsamas asnaetca rpaddMKom JIMHENHON OYHKLMK
©) npsamada, npoxogduwlas 4Yepes3 Hayano KoopAauHaT, saBnseTcsa  rpadukom  npsiMomn
NpOonNopPLNOHANbHOCTK
B) rpadomkom oBpaTHOM NPONOPLMOHANbHOCTK ABNSeTCS runepbona
r) niobas runepbona asnaeTca rpadukom odpaTtHO NPONOPLNOHANTBLHON 3aBUCUMOCTH
12. BbibepuTte BepHLIE YTBEPXKAEHNS
a) NnuHerHasa pyHKUMA Bceraa nnbo Bo3pacraeT, nMbo ybbiBaeT
0) kBagpaTudHas yHKUMS Ha YacTn obnactu onpegeneHus Bo3pacTaeT, a Ha APYron 4acTtu -
ybbiBaeT
B) obpaTHas NponopunoHanbHOCTb - 3TO Beeraa yobiBatowasa oyHKumns
r npsmMas NponopuMOHanbHOCTL BO3pacTaeT unn ybbiBaeT B 3aBUCMMOCTM OT koadhdumumeHTa
NPOMNOPLUNOHASTbHOCTH
13. BoibepuTte BepHbIe YTBEPXKAEHNS
a) rpaduK KBagpaTUyYHOM OYHKUMM BCcerga umeeT aKCTpeMyM
©) rpadmk obpaTHOM NPONOPLMOHANBHOCTU HUKOrAA HE MMEET SKCTpeEMyMa
B) rpacpmk NpsiMori NPONOPLMOHANBHOCTU MHOTA4A UMEET IKCTPEMYM
r) rpacpmk nobon PyHKUMM MMEET TOUKMN IKCTPEMYyMa
14. BbibepuTe npaBurbHble YTBEPXOEHUS
a) B TOUYKe MakcMMmyma OyHKUMS Bcerga npuHnumaeT Hanbornbllee 3HaveHue
6) B TOUKE MUHUMYMA (PYHKLUSA MOXET MPUHUMATb HAaUMEHbLUEE 3HaYeHNEe
B) kBagpaTudHas QyHKUMS B TOUKE MUHUMYMA UMEET HaMMEHbLUEee 3Ha4YeHne
) HUKaKasa nNuHerHasa PyHKLMSA He nMeeT HanbonbLlero U HaMeHbLIEro 3Ha4YeHuN
15. BbibepuTe npaBunbHble YTBEPXKOEHNUS
a) rpaduK YETHOM OYHKLMM CUMMETPUYEH OTHOCUTENBHO OCK Y
6) rpaduk YeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCK X
B) rpacpmk HEYETHOM DYHKLNN HE UMEET HWN OCEN, HU LIeHTpa CUMMETPUN
r) rpacpmk HeYeTHOM (PYHKLUUN CUMMETPUYEH OTHOCUTENBHO Havana KoopavHaT
4) rpadomk HeYeTHOM PYHKLNN CUMMETPUYEH OTHOCUTENBHO OocKn Y
16. Boibepute cyHKUMN, ABASIOWLMECH YETHBIMMU
a) y=5



6) y=Ix|
B) y=x
r)y=1/x
17. Boibepute yHKUMN, ABASIOWLMECHA HEYETHBIMU
a) y=1/x
0) y=x+5
B) y=X
r) y=x?
18. BblbepuTe ypaBHeHWS, He 3agatomne PyHKLMIO
a) y=2
6) x=3
B) y=X
r) y+x°-3=0
n) y*+x*=9
19. BbibepuTte dyHKUMM, BO3pacTatoLme Ha Bcer obnacti onpeaeneHms
a) y=x
0) y-2x=0
B) y=1/(x-5)
r) y=x’
A) y=1/(5-x)
20. Bbibepute npaBunbHoe yTBEpXAeHME "DyHKUMS NpsiMasi MponopLMOHanbHOCTb...
a) Bcerga yeTHas
6) Bcerga HeveTHas
B) MOXET ObITb YETHOWN UITM HEYETHOW B 3aBMCUMOCTM OT KO3 PMLMEHTOB
21. Kakasi n3 nepeuncrneHHbiX QyHKUNN MOXET OblTb Nepnognveckon?
a) NHenHasa PyHKUUA
0) kBagpaTnyHasa yHKUuS
B) obpaTHasi NponopunoHarbHOCTb
) HUKaKas n3 nepevmcrneHHbIX MyHKLNUM
22. Boibepute npaBunbHoe yteepxaeHue "®yHkums obpaTtHas NponopuuoHanbHOCTb. ..
a) Bcerga 4yeTHas
©) Bcerga HevyeTHasd
B) MOXET ObITb YETHOW UM HEYEeTHON WK obLero Buaa B 3aBMCUMOCTU OT KOI(PPULINEHTOB
I) HW YeTHas, HMU He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "JlnHenHasn dyHKumMs SBNSeTcs BO3pacTaloLen. ..
a) TONbKO ecnu ee yrnosoun ko3 dumumneHT 6onbLue 1
6) ecnu ee yrnoBomn KO3(PULMEHT MeHbLUE 1
B) ecrnv ee yrrnoBow koadduuneHT 6onblue 0
r) ecnv ee yrnoBon ko3apnuneHT meHbLue 0
24. Boibepute npaBunbHoe yteepxaeHue: "InHenHas pyHkums...
a) Bcerga 4yeTtHas
©) Bcerga HeyeTHas
B) HN YETHas, HU He YeTHas
) MOXeT ObITb YETHON UNN HEYETHOW MK ObLLEero Buaa B 3aBUCUMOCTU OT KOI(PULIMEHTOB
25. BolbepuTe npaBunbHOe yTBEPXAEHNE
a) NuHenHasn PyHKUMSA HUKOr4a He UMEET HM HanbOoMbLUEro, HU HAMMEHbLLErO 3HaYEHN
0) nMHernHaa yHKUMA MOXET MMeTb Hanbonbluee 3HayYeHne
B) NMHEeNHas PyHKUNS umeeT HanborbLuee, HO He UMeeT HaMEHbLUEro 3HaYeHUN
r) NMHenHasa PyHKUNA MMeeT HauMeHbLUEE, HO HE NMEeET HanbOorbLIErO 3HAaYEHUN
26. BbibepuTe npaBuribHOe yTBEpXaeHne
a) runepbona - 310 Bcerga rpadumk pyHKLMM 06paTHOM NPONOPLNOHANbHOCTU
6) rpadukom obpaTHON NPONOPLUMOHANbLHOCTN BCerfa sengaetcs runepbona
B) rpadpukom obpaTHOM NPOMOPLMOHANBHOCTM MOXET ObiTb runepbona unuv npsamas
3aBUCUMOCTM OT KoadpduLmMeHTa NponopLMoHanbHOCTH
r) rpacpmkom yHKLMM 0BGpaTHOM NPONOPLMOHANbLHOCTM BCerga ABnsieTca npsmas

Tecm Ne8
1. BbibepuTe npaBunbHble yTBEPXKAEHMWS:



a) CyLLEeCTBYIOT paBHOBESMKNE, HO HE PaBHOCOCTaBMNEHHbIE, Urypbl;

6) He cyLleCcTBYEeT paBHOBESINKMX, HO HE PABHOCOCTaBMEHHbIX MHOrOYrofbHUKOB;

B) ecnv ourypbl paBHOCOCTaBMEHHbIE, TO OHN PABHOBENMKUE;

r) ouUrypbl paBHOBESMKN TOrAa M TONbKO TOrAa, Korga OHWM paBHOCOCTAaBMEHbI.

2. BbibepuTte napbl BENUYMH, MEXAY KOTOPbIMU CYLLIECTBYET NPSIMO NPOMNOpLMOHanbHasi 3aBUCUMOCTb.
a) paccTosiHMe U CKOPOCTb NpY PaBHOMEPHOM ABMKEHWUN;

0) paccTosHne n BpeMs Npyu paBHOMEPHOM LBUKEHWM;

B) CKOPOCTb M BPEMS NPU paBHOMEPHOM OBVXXEHUU

r) paguyc Kpyra u ero nnowagp.

3. BbibepuTe npaBunbHbIE YTBEPXKOEHUS:

a) ANnHa oTpeska, HeCOU3MEPUMOro C 3TaNIOHOM, BblpaXaeTCs uppaunoHanbHbIM YUCIOM;

6) AnvHa oTpeska, COM3MEPUMMOro C 3TanOHOM, BblpaXKaeTCsl pauMoHanbHbIM YMCAOM. OTO YUCIO He
MOXeT ObITb LenbiMm;

B) NpUMep HECOM3MEPUMbIX OTPE3KOB - CTOPOHA KBagpaTta v ero guaroHarb;

) OTPEe30K COM3MepPUM C 3TaNIOHOM, €CIn 3TanoH yKNnaablBaeTcs B OTPE3Ke Lienoe YACno pas.

4. EQuMHULY U3MEpPEHUst ONMHbI OTpe3ka yMeHblnnu B 4 pasa. Kak 3MeHUTCA YMCrieHHOe 3HadeHue
OTTMHbI OTpe3ka?

a) yBenuuutcs B 4 pasa;

6) ymeHbLLNTCA B 4 pasa;

B) HE U3MEHUTCH;

) yMEHbLUNTCA B 2 pasa.

5. EaMHunuy namepeHnst 4nvHbl oTpeska yMmeHbwnnn B 4 pasa. Kak nameHutcsa anuHa otpeska?

a) yBenuuntca B 4 pasa;

0) ymeHbLUMTCS B 4 pasa;

B) HE U3MEHUTCH;

) YMEHbLUUTCS B 2 pasa.

6. EOnHUUY namepeHna nnowaan ysenmumnm B 4 pasa. Kak nameHnTcst YncrneHHoe 3HadyeHue nrowagm
N3MepPSEMOro MHOIoyrosibH/Ka?

a) yBenuuntca B 4 pasa;

6) ymeHbLUNTCA B 4 pasa;

B) HE N3MEHUTCS;

r) ymeHblnTCs B 16 pas.

7. BblbepuTe napbl 04HOPOAHBLIX BENMNYMH:

a) 06bEM Lapa 1 EMKOCTb cocyaa;

6) nnowanb 60KOBOM NOBEPXHOCTU KOHYCa U OOGBEM KOHYCa;

B) ANuHa obpaasyloLen unuigpa u paguyc cdepsl;

r) nepumeTp TPeyrornbHWKa 1 NNoLwiaab TPeyrofbHuKa.

8. BblbepuTe napbl BENWYUH, MEXOY KOTOPbIMM CyLLecTByeT 06paTHO NponopLMoHanbHas 3aBMCUMMOCTb.
a) pacCTosiHMe U CKOPOCTb NPV PaBHOMEPHOM ABWKEHWUN;

6) paccTosiHMe u BpeMsi Npy paBHOMEPHOM ABWKEHWUN;

B) CKOPOCTb M BPEMS NPU paBHOMEPHOM ABVXXEHWM;

r) LeHa n CTOMMOCTb.

9. BblbepuTe npasunbHoe yTBEpXOeHue:

a) CyLLEeCTBYIOT reoMeTpuyeckue purypbl, He NMetoLLMe NNoLaau;

6) cburypa nmeeT nnowagb Toraa U TONbKO Toraa, Korga oHa nockas;

B) ecnu dourypa nnockasi, To oHa MMeeT nrioLaab;

r) niobas nnockasa durypa umeet nnbo nnowagb, Mdo AnuHy.

10. Bbibepute napbl 04HOPOAHbBIX BENTNYNH:

a) nnowagb cdepbl 1 06BEM LWapa;

0) nnowagb cdepbl U Nnowanb Tpaneunn;

B) NnoLiaab Kpyra v AnvHa oKpy>XHOCTH;

r) NepuMeTp MHOrOYrofbHMKA U AJfIMHA OKPYXXHOCTK

11. BbibepuTe npaBuribHOE yTBEpPXOEHNE:

a) nobble ABa OTpesKka Bceraa MmMetoT o6LLyo Mepy;

6) conameprmble OTPE3KMN UMEIOT EQUHCTBEHHYIO OOLLYYIO MepY;

B) COM3MEPUMbIE OTPE3KN NMEIOT BECKOHEYHOE MHOXECTBO OBLLINX MEp;

r) ABa oTpeska COM3MepUMbl, ECIIN MEHbLUMIA OTPE3OK YKnaabiBaeTcs B 6onbLuem Lenoe Yncro pas.
12. BbibepuTe npaBunbHble YTBEPXKOEHUS:



a) oTpesKn, 4NnHon 6 cm 1 8 cm comamepumsbl. Mx obliasa mepa - oTpe3oK ANUHON 3 CM.

6) oTpesku, 4nnHoM 6 cM 1 8 CM HECOM3MEPUMBI, TaK KaK HU OOUH U3 HUX HE YNOXWUTCHA B APYroM Lienoe
4yucno pas

B) OTpes3ku, gnmHom 6 cm 1 8 cm consmepumsl. Mx obas mepa - oTpe3ok AnmMHon 1 cwm.

r) oTpesku, AnmMHon 6 cm 1 8 cM comamepumbl. Mx obLias mepa - OTpe3oK A4NMHON 5 MMm.

13. BbibepuTe npaBunbHOE yTBEPXKAEHNE

a) CTopoOHa KBagpaTa v ero guaroHarnb comaMepumbl B Mobom kBagpare;

0) cTopoHa KBagpaTa u ero guaroHarnb MOryT 6biTb COM3MEPUMbI;

B) HX B KAKOM KBagpaTe CTOpOHa He COM3MeprmMa C AnaroHarnbto;

) HU B KAKOM MPSAMOYrOfbHUKE CTOPOHbI HECOM3MEPUMbI C ANaroHanbHo.

14. [Ins namepeHna nnowiagn kBagparta co CTOPOHOM 6 cM BbIGpanu B Ka4ecTBe MEPKM MPSIMOYTOSbHbIN
paBHOGEeapEeHHbIN TPeYronbHUK ¢ Katetom 1 cMm. YemMy paBHO YMCreHHOe 3HadYeHue nnowanmn Kkeagparta
npv BblIGpaHHON eaUHNLIE N3MEPEHUS.

a) 36 k.. ef;

0) 6 kB.en;

B) 18 kB. ef;

r) 72 k. eq.

15. Boibepute npaBunbHble yTBEpKAeHMs. 30 KB. CM...

a) 6onbLe 1 kB. AM;

©) meHbLUe 1 KB. AM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. om;

4) paBHo 0,3 kB.OM.

16. Boibepute npaBunbHbIE YTBEPXKAEHWS:

a) Anga Toro, 4to6bl HaWTU Nnowaab MNPSIMOYrOfibHOrO TPEeyrofibHMKa OOCTaTOYHO 3HaTb ASIMHY €ero
KaTeToB;

©) ona Toro, 4TOObLlI HaWTKM Nnowagb MNPSIMOYrONIbHOTO TPEYrofibHMKa HeobXoAUMO 3HaTb ASINMHY €ero
rMNOTEHY3bl U BbICOTbI, OMYLLEHHON Ha FTMNOTEHY3Y;

B) CyLLEeCTBYHOT pOMObI, Nnowaab KOTOpbIX paBHa kBaapaTy ASIMHbI CTOPOHBI;

r) 4ns Toro, 4Tobbl HANTW NNoWaAb NapannenorpaMmmMa, HyXXHO NEPEMHOXUTb Ero COCEAHNE CTOPOHbI.
17. Bbibepute NpaBunbHOE YTBEPXKAEHNE:

a) paBHOBEMKNE TPEYTrONbHUKM - 3TO TPEYroflbHUKM, COOTBETCTBYHOLLME CTOPOHBLI KOTOPbIX PaBHbI;

0) CyLLeCcTBYIOT paBHble, HO HE PaBHOBENMKNE TPEYTONbHUKM;

B) CyLLLECTBYHOT paBHOBESMKNE, HO HE PaBHbIE TPEYrONbHUKY;

I) TPEYronbHMK HEe MOXeT OblTb PaBHOBENMK YETbIPEXYrONbHUKY

18. PaBHOCOCTaBMEHHbIE MHOTOYrOfbHUKN - 3TO...

a) MHOrOYronbHWMKK, KOTOPbIE MOXHO CIOXWUTb M3 OOUHAKOBOIrO KONMYECTBA PaBHbIX TPEYroflbHUKOB;

6) MHOrOyrofnbHUKK, KOTOPblE MOXHO CIOXWUTb W3 OAMHAKOBOrO KONMMYecTBa pPaBHOBENUKMX
TPEeYrosibHUKOB;

B) MHOIOYroNbHWKN, UMEIOLLME OOMHAKOBOE KONMYECTBO YIioB;

') MHOTOYroSIbHVKWN, UMEtoLLMEe paBHble Niowaau.

19. BbibepuTe npaBurbHble YTBEPXOEHUS

a) nobble ABa paBHbIX MHOrOYroflbHNKa paBHOBENUKY;

6) nobble ABa paBHOBENMKNX MHOIOYroflbHWKA PaBHbI;

B) NntoGble ABa paBHbIX MHOIOYrofibHMKa PaBHOCOCTaBMEHHbIE;

r) nobble ABa paBHOCOCTABMEHHbIX MHOMOYroflbHUKa PaBHOBESMKN

20. B 1 kB.M...

a) 100 kB. cwm;

©) 1000 kB cm;

B) 100000 kB cm;

r) 10000 kB.cm.

21. B 1 ToHHe...

a) 10 ueHTHepoB.;

6) 1000 ueHTHepoB;

B) 100 ueHTHepoB.

22. B 1 nutpe...

a) 10 ky6. om;

6) 1 ky6.aMm;



B) 100 ky6.am;

r) 1000 ky6. am.

23. 1ra—aTo...

a) 10000 kB.m;

6) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. YT106bl YBENUUYNTE TOYHOCTb U3MEPEHUS nrowaamn purypbl C NOMOLLbIO NaNeTKu HYXHO. ..

a) B3ATb NaneTtky, pa3butyto Ha 6onee menkue kBagpaTbl;

0) B3aTb naneTky, pa3duTtyto Ha Gonee kpynHble KBagparhbl;

B) HanoXuTb naneTky Ha Qurypy HeCKOnbKO pa3 pasHbiMu cnocobamum u HanTu cpegHee
apugmMeTmnyeckoe 3Ha4YeHne Bcex pesynbTaTos;

r) HanOXWTb NaneTky Ha QUrypy HECKonbko pa3 pasHbiMu crnocobamm u BbibpaTb HanbonbLumi
pesynbTarT.

25. BblbepuTe napbl BENNYUH, KOTOPbIE MOXHO CpaBHMBATb MeXay COOOoNn:

a) nepuMeTp MHOrOYrofnibHMKa 1 NroLwagab MHOrOYrofnbHUKa;

0) NnepuMeTp MHOrOyrofibHMKa 1 ANUHY OTPe3kKa;

B) Maccy Tena u oobem Tena;

r) o6bem Tena v nnowaab NOBEPXHOCTM Tena.

26. Boibepute npaBunbHoe yTBepxaeHue: "MoXHO cpaBHMBATb BEMNYMHBLL. ..

a) TONbKO €CNN OHN U3MEPEHLI OQHOM U TOM Xe eANHNLEN N3MEPEHMS;

6) oAHOPOAHbIE BEMWNYNHDI;

B) NntoGble BENMMYNHLI;

) BENUYMHbI, XapakTepusytoLme oauH 1 TOT e 0O bekT.

27. BbibepuTe napbl YACTEHHBLIX 3HAYEHWIA BEMNYUH, MeXOY KOTOPbIMU MOXHO MOCTaBUTb 3HaK GonbLue,
MEHbLLE NN PaBHO:

a) 30 apLVH 1 2 Kkm;

©6)5ran8u;

B) 2apaun 3 nm;

r) 1 sepcra n 6 A10NMOB;

A) 2 cekyHabl n 3 mecaua.

28. [Insa Toro 4tobbl HANTU NNOWAaAb NPAMOYTrOfIbHOrO TPEYrosbHKKa. ..

a) HeobX0AMMO 3HaTb €ro rmnoTEHY3Y U BbICOTY, MPOBEAEHHYIO K TMNOTEHY3e

6) 4OCTaTOYHO 3HaTb €ro KaTeThbl

B) 4OCTATOYHO 3HATb €r0 CTOPOHbI

) AOCTATOYHO 3HATb OA4HY N3 CTOPOH U OCTPLIN Yron

29. MNnowaab pomba paeHa...

a) NONOBUHE KBaapaTta ero CTOPOHbI

©) nonoBuHe NpomnsBedeHNs ero anaroHanen

B) NPOM3BEOEHUIO KBagpaTa ero CTOPOHbI Ha CUHYC yria Mexay CTopoHamu

r) NONOBMHE NPOM3BEAEHNSI CTOPOHbI Ha BbICOTY, NPOBEAEHHYIO K 3TON CTOPOHE

30. MNnowagb napannenorpamma...

a) Bcerga paBHa Npon3BedeHN0 ero CTOPOH, BbIXOAALWLNX N3 OQHOW BEPLUMHDI

6) paBHa NpoM3BEAEHMIO CTOPOHbI HA BbICOTY, MPOBEAEHHYIO K 3TON CTOPOHE

B) MOXET ObITb paBHa NPOM3BEAEHMIO €r0 CTOPOH, BbIXOAALLMX U3 OOHOWN BEPLUMHbI

r) He MOXeT BbITb paBHa KBagpaTy ero CTOPOHbI

31. [Ina Toro, 4tobbl Nnowagb NPSAMOYrofibHMKa paBHSMach NNowann NpsiMoyrofibHOro TPeYronbHUKa
JOCTaToOYHO, YTOObI

a) KaTeTbl NPSAMOYrOfibHMKA PABHANIMCL CTOPOHAM NPSIMOYrofibHUKA

0) kaTeTbl NpAMOYyronbHMKa 6biny B 2 pasa 6orbLUe CTOPOH MPSMOKYrofibHMKa

B) OOMH U3 KAaTETOB paBHANCA O4HOW CTOPOHE MPSAMOYrofibHWKA, a BTOPON KaTeT Obin B 2 pa3a 6onblue
BTOPOW CTOPOHbI NPSIMOYrOfibHUKA

r) oavH mn3 katetoB 6bin B 4 pasa Oofblle OOHON U3 CTOPOH NPAMOYrofibHMKA, a Opyron - B 2 pasa
MEHbLLE BTOPON CTOPOHbI MPSIMOYrOfbHUKA

Tecm Ne9
1. Kakow rpynnbl akcMom HeT B akcnomaTuke Mmnebeprta?
a) rpynna akCMoMm MpuHaaIeXHoOCTU



©) rpynna akcuom napannenbHOCTU
B) rpynna akcMoM yrnopsao4eHHOCTH
r) rpynna akcMoM KOHIPY3HTHOCTM
2. B rpynne akcMom HenpepbIBHOCTMU ...
a) 1 akcuoma
6) 2 aKCcMOMbI
B) 3 aKCMOMblI
r) 4 akCnMombl
3. N'pynna akcuom nopsigka akcmomatukm Mvnbbepta onpegenser...
a) OTHOLLEHME "MeHbLUE" N YyNopsAa04YEHHOCTb MHOXECTBA OENCTBUTENbHbLIX YNCES
0) oTHOLIEHME "MeHbLUE" N BO3MOXHOCTbL CPaBHEHUS OfIMH OTPE3KOB 1 Mep YrioB
B) OTHOLIEHMe "npasee" 1 ynopsaoYeHHOCTb TOYEK Ha NPAMON
r) OTHOWeHWe "nexaTb Mexay" M CBOWCTBA B3aMMHOIO PacronioXeHWs TOoYeK Ha NpsMOon U
NOCKOCTH
4. ['pynna akcMom KOrpyaHTOCTU akcmomMatukm MvnbbepTa onpegenser...
a) paBEHCTBO OTPE3KOB U YrIoB
©) paBeHCTBO TPeyrosibHNMKOB
B) paBeHCTBO J10ObIX reoMeTpUYecKnx uryp
) paBeHCTBO nnowaaen douryp
5. Akcromel, cchopmynupoBaHHble EBknnaom B "Havanax" oTHOCATCA K...
a) BENU4MHam
6) To4YKaM M NpPAMbIM
B) HaTypanbHbIM Ynucnam
r) oTpeskam u yrnam
6. NMocTynaThl, chopmynmpoBaHHble EBknngom B "Havanax"...
a) ONMCbIBalOT OCHOBHbIE 0OBbEKTbI €BKNNA0BON reoMeTpum
©) BblpaXkatoT BO3MOXXHOCTb OCHOBHbIX MOCTPOEHUN
B) ONMCbIBAIOT B3aUMHOE pacrorfioXeHne TOHEK 1 NMPAMbIX Ha NOCKOCTU
) ONUCLIBAOT CBOMCTBA OTHOLLEHUS paBeHCTBa
7. Kakne 13 nepeuncrneHHbix douryp He ABnsTCA BbINyKNbIMN?
a) kBagpart
©) oTpesok
B) OKPY>XHOCTb
r) npamas
n) yron
8. B pesynbTaTe HekoTOporo npeobpasoBaHus TpeyronbHuka ABC nepewen B TpeyronbHuk AB4C, Tak,
yTo BC=2BC4, Touka A nexnt mexay Toukamm B n B4. 310 npeobpasoBaHune senseTcs
a) LeHTpanbHOW CUMMETPUEN C LLIEHTPOM B TOYKe A
©) romoTeTuren ¢ koappuumneHTom -1/2
B) romoTeTmen ¢ koadpdpuuneHTom 1/2
r) romoTeTnen ¢ KO3IPPULNEHTOM 2
A) roMmoTeTnemn ¢ Ko3apPULNEHTOM -2.
9. PaBHoGegpeHHbIn TpeyronbHuk ABC B pesynbTate HEKOTOpPOro npeobpasoBaHusl MepexoguT cam B
cebs Tak, uTo BepwmHa C nepexoaut cama B cebsi, BeplumHa A nepexoauvT B BeplunHy B, a BepwmHa B -
B BepLuMHy A. 3T0 npeobpasoBaHue -
a) oceBasi cUMMeETpUS
0) ToxxgecTBeHHOE npeobpasoBaHue
B) LEeHTpanbHasa CUMMETPUS
r) napannenbHbIN NepeHoc
10. Bbibepute durypy, He UMeIOLLYIO LieHTpa CUMMETPUn
a) OKPYXXHOCTb
6) kBagpaT
B) OTPE30K
r) paBHobokasa Tpaneuns
11. Bbibepute urypy, He MMeEIOLLY0 OCY CUMMETPUN
a) OKPY>KHOCTb
©) kBagpaTt
B) OTPE30K



r) paBHobokas Tpaneuus
12. B MHororpaHHuke 8 BepLunH, 6 rpaHen. Ckonbko B HeM pebep?
a) 10
6)8
B) 12
r)14
13. B MHororpaHHunke8 BepLinH n 14 pebep. Yto 370 3a MHOrOrpaHHMK
a) napannenenuneg
6) cemunyronbHas nupammnaa
B) TpeyronbHasi npuama
r) NATUyronbHasa nupamuaa

OnucaHne TexHONOrMM NpoBefeHUA TeCTOB

TecTbl NPOBOAATCA B MMCbMEHHOM BMAE MOCHe U3y4YeHnsi BCeX BOMPOCOB, BKITHOYEHHbIX B TECT.

KpuTtepun oueHMBaAHUA: OLEHKA «3a4TEHO» CTaBUTCH, €CNW AaHbl NpaBUNbHble OTBETbl HEe
MeHee YyeMm Ha 80% BOMPOCOB TeCTa, B MPOTMBHOM CIly4ae CTaBUTCH OLIEHKa «HE 3a4TEeHO».

nepe‘-IeHb 3apaHun gnsa KOHTPOJIbHbIX pa60T

KoHTponbHas pa6ota Ne1 «3nemeHTbl Teopun MHoxecTB. COOTBETCTBMA U OTHOLLUEHUA.
AneMeHTbl MaTeMaTU4YeCKOM NTOTUKU»

Llenb paboTbl: NpoBEpUTb U OLEHUTL YPOBEHb OBMAZEHUs nokasaTtensaMm hopMnpyembIx
KoMneTeHuUMn o0o3Ha4YeHHbIMN B Tabnuue 19

3apaumn paboTbl:

1. NpoBepuTb OBrageHne MeTOAOM MaTeMaTU4ecKoro AokasaTenbcTBa (MeTogoM [OBOWHOMO
BKITHOYEHUS)

2. MeTogaMu MaTtemaTU4ecKoro MoAenupoBaHusa (guarpammbl dunepa-BeHHa, rpadbl u
rpadouvkn, opMynbl, MaTeMaTU4eckme 1 NIorM4Yeckne BblpaXKeHns 1 T.4.);

3. cnocobamn KOHCTPYMPOBAHMS CIIOXHbIX JIOTMYECKUX BbICKA3blBaHWA, B TOM 4uchne
cogepXawux nepemMeHHble W KBaHTOpbl, CNocobGamMy  KOHCTPYMPOBAHUA  FOTMYECKM  BEPHbIX
paccyxaeHui;

Bapuarm 1.

1) Hantn mHoxecTtBo X=((AUB)/C)xK's, rae A={1, 2, 4, 5, 6, 8}, B={b| beN, b<10 n b — HeueTHOE
uncno}, C={2, 7, 8, 11, 12}, K — MHOXXeCTBO YeTHbIX HaTypanbHbIX Yncen, 6onbLUMX 5, HO MeHbLumx 10.

2) A — MHOXeCTBO 4eTbIpexyrofnbHukoB, B — MHOXecTBO nsTMyronbHukoB, C — MHOXeCTBO
Tpaneuun, [ — MHOXECTBO MHOroyronbHuKoB. VM3o06pa3uTte Ha Kpyrax Ounepa AaHHble MHOXeCTBa.
O603HaybTe WTpunxoBkon MHoxecTBo X=[/(C'AUB), 3anuwwmnTe ero xapakTepncTnyeckoe CBOMCTBO.

3) PasbeliTe Ha Knaccbl MHOXECTBO HaTypasibHbIX YACES NPU NOMOLLM CBOUCTB: «OblTb YETHBIMY,
«BbITb  Gonblie 10», «BbiTb MeHbwe 3». [lpyBeanTe nNpuMepbl 4YUCEN U3 KaXKAOro Kracca
9KBUBASIEHTHOCTM.

4) Mexpgy mHOoxecTtBamm A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} yctaHoBneHo cootseTcTBme R:
«a npwu geneHun Ha 5 paet octatok bx». lNoctponte rpad aToro cooTBeTcTBMA. YKaxute obnactb
onpeaeneHnss 1 MHOXECTBO 3HayeHu COOTBETCTBUA. ByaeT nu 310 COOTBETCTBME OTOOpaKeHnem?
Ecnu ga, To onuwunte ero ceorictea. MocTporite rpadbl 06paTHOrO M NPOTUBOMNONOXHOIO COOTBETCTBUMN.
3anuwmTe nx xapakTrepuctTudeckmne CBOMCTBA.

5) CoctaBbTe Tabnuuy UCTUHHOCTW ANS BbICKa3bIBaHUS (XAY)V(X—Z)

6) Hangnte mHoOxecTBO MCTUHHOCTU npeaukata M(x)=(A(xX)<B(x))vC(x), rae A(x): «bbiTb
bonbwe 5», B(x): «bbITb 4YeTHbIM», C(X): «genutbca Ha 3». lMpeaukaTbl 3agaHbl Ha MHOXECTBeE
HaTyparnbHbIX Y1Cen, MeHbLUMX, NN paBHbix 10.

7) MNMocTponTe [enykTMBHOE 3aknyeHwe, AokasbiBawlwlee, 4to yucno 15 pgenutcs Ha 3.
CocTaBbTe NOrMYECKY0 CXEMY 3TOr0 YMO3aKIYEHUS U NOATBEPAUTE €ro NPaBuITbHOCTb C MOMOLLbO
Kpyros dunepa.

Kputepun oueHnBaHusa paboTbl
1. OueHka «yOooBNEeTBOPUTENBHO» CTaBUTCH, €cnv OOy4arolmncs npaBuUIIbHO U B MOSTHOM
00beMe BbINOMHUIT HE MeHee Tpex 3adaHui, Unn He MeHee 5 3agaHui, gonyctus 1-2 ownbku nnu 3-4
HegoyeTa. [aHHbIM o6bem paboTbl cBMAETENLCTBYET 06 OBrnageHUn oopMnpyemMbIMU KOMNETEHLMSAMMN



Ha MUHMMarbHO Heobxoaumom ypoBHe. CTygeHT npodemMoHcTpupoBan 6as3oBble MaTeMaTuyeckue
3HaHWA NO AaHHOM TeMe, YTO CBMAETENbCTBYET O HaNMYMM MUHUMArbHO HeO6XOOUMbIX HaBbIKOB
CaMonoaroToBKM.

2. OueHKa «XOpoLLO CTaBUTCH, eCcriv 00y4aloLwmMinca npaBuibHO U B MOMHOM O6beme BbIMOMHWI
He MeHee 5 3agaHuin, NMbBo BbINONHWA 6-7 3agaHun, gonycTme 1-2 owmnbkn unu 3-4 HepgoyeTa [daHHbIN
o6bem paboTbl cBUAeTENLCTBYET 06 OBNageHnn oopMmpyeMbiMM KOMNETEHLUMAMU HA CPegHEM YPOBHE.
CtyoeHT npogemoHcTpupoBan 6a3oBble MaTemMaTUYECKME 3HAHUA N0 OAaHHOM TeMe U yMeHue
NPUMEHATb UX ONS PelueHUs] MPaKkTUYECKMX 3agad, uYTO CBUMAETENbCTBYET O HanNMuMm OOCTaTOYHO
BbICOKMX HaBbIKOB CaMOMOArOTOBKM, [OCTAaTOMHOM YMEHUW aHanuavMpoBaTb YYebHylo 3agady u
aKTyanuM3npoBaTb KaK LIKOSbHbIE 3HAHWUS, TaK M 3HAHWUS, NonyyYeHHble B BY3e npu m3yvyeHun gaHHOWM
TEMbI 4111 ee peLUeHus.

3. OueHka «OTNUYHO» CTaBMTCA, ecnu paboTa BbiNofHEHaA B NonHom obbeme. [onyckaeTca
Hannume 1-2 HepoyeToB. [laHHbIi 06beM paboTbl cBuaeTenbcTByeT 06 oBnageHun opmMmpyemMbiMu
KOMMNEeTEeHUMAMM Ha BbICOKOM ypoBHe. CTydeHT npodeMOoHCTpupoBan 6a3oBble MaTeMaTUYeCKMe 3HaHUS
No OaHHOW TemMe W YMEeHMEe MPUMEHATb UX ANSA pelleHust NpPakTUYecKUX 3agad, YMeHue BbINOMNHATb
norvyeckne onepauumn aHanus n obobueHne. OTO CBMAETENbCTBYET O HaNMYUM BbICOKMX HaBbIKOB
CamMonoaroToBKM, YMEHUN aHANU3NpoBaTb y4ebHYO 3agady 1 akTyannanpoBaTh Kak LUKOSbHbIE 3HAHWS,
TaK U 3HaHWs, norny4veHHble B BY3e npu n3y4yeHMn gaHHOW TeMbl AN €€ pelleHus, yMEHUM NPaBUITbHO
pacnpenennTb BpeMsi Npuy BbINONMHEHUN paboThl.

KoHTponbHasi pab6ota No2 «lLlenble HeoTpuuatenbHble 4Yucna. CUCTeMbl CUYUCHEHUS.

OennmocTtb»

Llenb paboTbl: NpoBepuTb M OLEHWUTbL YPOBEHb OBIAAEHUsI MokasaTensiMm opMMpyeMbIMU
KoMneTeHumMsamMm, obo3HayeHHbIMK B Tabnuue 19.

3apaumn paboTbl:

1. npoBepuTb OBMageHWe MeTogoOM  MaTeMaTuyeckoro  gokasatenoctea  (MeTOAOM
MaTeMaTU4eCKOM MHAYKLNN)

2. crnocobamu BbIMOMHEHNSA apPUAMETUYECKUX OENCTBUA Ha4 HaTypanbHbIMM 4uCnaMui B
pasnnyHbIX NoAxoAax K MOCTPOEHUI0 CUCTEMbI HaTyparibHbIX YNCEN;

3. oOWKUM MEeToaoM 3anucu, YTEHUSI U BbINOMHEHUST apUdMETUYECKUX OEUCTBUA C YncnamMn B
NO3ULMNOHHBIX CUCTEMAX CHUCIIEHMS;

4. paumoHanbHbIMU NpUeMaMm MUCbMEHHbIX BbIYUCEHUI C AEACTBUTENbHBIMU YACHAMU,

5. OCBOEHHOCTb OCHOBHbIX MOHATUN TEOPUM OENMMOCTU Y YMEHNE UCMOMb30BaTbh TeopeTudeckue
3HaHMWs NO 3TOW TEME ON1s PELLEHNS NPAKTMYECKUX 3adau.

Bapuarm 1.
1. Wcnonb3ya meTog MaTeMaTM4eckon MHOYKLUMU, OKAXUTE, YTO AN NoOoro HaTypanbHOro
yucna n cnpaeensiMBo paBeHCTBO:

2
13+23+ ...+n3: @

2. Wcnonb3ys MeToa MaTeMaTUYeCcKor UHAYKUMMW, OOKAXMUTE, YTO ANs Noboro HaTypanbHoro
yucra N UCTUHHO YTBEPXAEHME:

(4" +15n-1)}9.

3. Bbuncnute: 1234, — 33337 : 13;7. OTBET NpeactaBbTe B MATEPUYHON CUCTEME CUHUCIIEHMS.
4. Asngetca nn ymucno 237 B3aUMHO-NPOCTLIM C:
a) 45; 0) 158; B) 79; r)2007?
5. Hangute c nomouwubto anroputma Eeknuaga HOL yncen 2849 n 5880.
6. Hangnte HO n HOK uncen, npeactaBue nx B KAHOHMYECKOM BUAE: 299 n 391.
7. MNpenctaBbTe cnegytowme obbIKHOBEHHbIE 4P06U B BUAE AECATUYHbIX:
3 2

a)25;  6)13.
8. Bbluucnure:
1
((0,0(7)+6):0,25): (0,12(5)+0,22(5)).

9. Hangute TpU NepBbIX AECATUYHbIX 3HaKa CyMMbl X+y, eCrin:



x=V11 | y=3 1718191011---

10. yI'IpOCTI/ITe BblpaXeHne 1 BbIACHUTE, KaKMM HYNCITOM ABJIAETCA ero 3Ha4eHune:
V142 T2
NN AN

Kputepun oueHnBaHus paboTbl

1. OueHka «yOoBNETBOPUTENBHO» CTaBUTCA, ecnv Oobyyarlmnca npaBuUIIbHO U B MOSIHOM
00beMe BLINOMHUIT HE MEHee TPeX 3adaHunin, UnNn He MeHee 4 3agaHui, gonyctue He 6onee 1 ownbkn
unu He ©Oonee 2-3 HeOoOYeTOB. [aHHbin obbem paboTbl cBuOeTenbLCTBYeT 00 OBMageHun
dhopMUpyeEMBbIMX  MHOMKATOPaMM KOMMETEHUUA Ha MWHMMarnbHO HeobxoguMmom ypoBHe. CTyaeHT
npogeMoHcTpupoBan 6a3oBble MaTeEMaTUYECKME 3HAHMS MO JaHHOW Teme, Heobxoammble Ans obyveHus
MagWwmnx LWKOSIbHMKOB YMCNOBOW coaepXaTenbHOM NMHUK gucumninHel «MatemaTtuka.

2. OueHka «xOopoLlo CTaBUTCA, ecnn oby4aroLnincsa npaBuibHO 1 B NOIHOM O00bemMe BbINOSHWA
He MeHee 4 3apaHun, NuBo BbINonMHUN 5 3agaHun, gonyctMB He Gonee 1-2 owwnbok npu obuwen
NPaBUNbHOCTU X04a pelleHnst (BO3MOXHO BbIYUCIUTENbHbLIX OWKNOOK), unm He 6Gonee3-4 Hego4deToB
HaHHbIn 06beM paboTbl cBMAETENLCTBYET 06 OBNageHnn oopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpegHem ypoBHe. CTyoeHT NpoaeMoHCTpupoBan 6a3oBble MaTeMaTUYECKME 3HAHWNS MO LaHHOW TeMe
N YMEHME MNPUMEHATb MX AN PELUEHMs] NPaKTUYECKMX 3afad, uYTO CBUOETENbCTBYET 00 yMeHun
aHanManpoBaTb Y4eOHy 3agadvy W akTyanuM3MpoBaTb KaK LUKOMbHble 3HaHUS, Tak W 3HaHWus,
nonyyeHHole B BY3e npu u3ydyeHuUM p[aHHOM Tembl Ons ee  peweHus. 3HaHus W yMeHus,
NPOAEMOHCTPUPOBAHHBLIE CTYAEHTOM Heobxoaumbl Ansi 00y4eHus Mnaglmnx LUKOSbHUKOB YMUCITOBOM
cogepxXaTenbHoM NUHUKM aucumnnuHbl «MatemaTuka» 1 MoryT ObiTb MCNONb30BaHbl NPY OpraHu3aunm
KPY>KKOBbIX 3aHATUA C MAAALNMU LLKOSTbHUKaMM.

3. OueHka «OTNMYHO» CTaBMTCSA, ecnu paboTa BbiNofiHEHaA B NofHOM obbeme. [JonyckaeTtcs
Hanumune 1-2 HegoyeToB. [aHHbIM 06bemM paboTbl CBMOETENLCTBYET 06 OBrageHun hopmMupyembiMm
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npogemoHcTpupoBan 6asoBbie
MaTemaTU4eckme 3HaHusi MO AAaHHOW TEME N YMEHME NPUMEHATb UX ANS peLleHns NpakTU4eckux 3agau,
YMEHME BbINOMHATbL JlOrMYeckme onepaumMm aHanu3 1 obobuweHne. 3HaHMA W yMeHus,
NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl Ans O0ByYyeHusa Mnaflnx LUKOSbHUKOB YMUCITOBOM
coaepXaTtenbHOM NUHUKM aucumnnuHbl «MatemaTtuka» 1 MoryT ObiTb MCMOMbL30BaHbl NPU OpraHM3auun
KPYXKKOBbIX 3aHATUA C  MNagWwMMK  LUKOSNIbHMKaAMK, a Takke opraHu3auum 3nemMeHTapHoW
nccnenoBaTenbCKoW AeATENbHOCTU MNaALLIMX LUKONbHUKOB.

KoHTponbHasa paboTta N23 «BbipaxxeHus. YpaBHeHus. HepaBeHcTBa. PyHKLUMU»

Lenb paboTbl: NpoBEpuUTb U OLEHUTb YPOBEHb OBMNageHWs nokasatensamMu opMupyemMbiX
KoMneTeHumMn, 0603Ha4yeHHbIMK B Tabnuue 19.

3apaun pabotbl.

1. MNpoBepuTb oBnageHue obyyvarWUMUCA METO4aMM PeLUEeHUs ypaBHEHUN, HEPABEHCTB M UX
cUCTEeM.

2. MpoBepuTb OBNageHne pasnuyHbIMK cnocobammn peLLeHnsa TEKCTOBbIX 3a4au.

3. MNpoBeputb cHOPMNPOBAHHOCTb BbIMUCANTENBHLIX HABLIKOB (apudMeTnyeckue AEencTBus C
AENCTBUTENbHBIMU YCNamMn)

Bapuanm 1.

Jx+3

1. Hangute obnactb onpeneneHns BolpaxeHna X
2. Moctponte rpaduk OyHKUMKW, NOMb3YACb NUHEMHbIMU Npeobpas3oBaHUAMKU, U ONULINTE eé
CBOMCTBa

1

y=
3. NouTe 3Ha4YeHne BblpaKeHUS:

3-x
H

301
{ 25+37 .45—25 1 025-02

1 Tl -0,2
25-3-| 46+2- || =-0,125
3 3)\7

3x— 2 x-4 15x-3
x—3 x+3 ¥2 —9

5. PewunTe ypaBHeHue:




6. PewwmnTe rpadhnyeckn cuctemy ypaBHEHWIA:
2x+4y=17
7 {6)/ —4x=7
8. PelwwwuTe cucteMy HepaBeHCTB:
03x—4+x<7,2—8x
9 {2x—7—0,2x§(8x—5)-0,3

10. PewwunTe cuctemy HepaBeHCTB rpadouyecku:
2x-3y+13=>0
12. B kneTky nocaxeHbl Kponuku u ¢asaHbl. Y XMBOTHbIX BmecTe 35 ronoB n 94 Horw.

CkonbKo ObINo KPONMKOB M CKOMbKO (ha3aHoB?

13. Cocyn émkocTbio 8n HanomnHeH BO3ayxoMm, copepxawmm 16% kucnopoga. M3 aToro
cocyaa BblNycKatT HEKOTOPOEe KOMMYEeCTBO BO3AdyXa W BMYCKalT Takoe e KONMM4ecTBO asoTa, nocne
4yero ondaTb BbIMNYCKAOT Takoe e, Kak 1 B MepBbIN pa3, KONIMYECTBO CMECHU U OMATb JOMNOSTHAT TaknM Xxe
KonuyectsoM asoTta. B HoBon cmecu okasanocb kucriopoga 9%. OnpenenuTtb, MO CKOMbKO NUTPOB
BbINYCKaroCb Kaxabl pa3 n3 cocyaa.

14. PelwwnTe HepaBeHCTBO METOAOM NHTEPBAIIOB:

xt+x-2 50
x*—x+12

Kputepun oueHMBaHums.

1. OueHKka «yaoBNETBOPUTESIBHO» CTaBUTCS, ecnu oby4valolnncs npaBuibHO W B MOSTHOM
00beMe BbINOMHUIT HE MEeHee Tpex 3afdaHui, Unn He MeHee 5 3agaHui, gonyctme 1-2 ownbku nnu 3-4
HegoyeTa. [aHHbi 06bem paboTbl cBMAeTENLCTBYET 06 oBnageHun opMmpyeMbiMU MHAMKATOpaMu
KOMMNETEHUUN Ha MWHMManbHO Heobxoammom ypoBHe. CTygoeHT npoaemMoHcTpupoBan 6asoBble
MaTemMaTUyeckue 3HaHUS NO AaHHOW Teme, YTO CBMAETENbCTBYET O HanuMyum NOpPOroBOro YPOBHSA
TEOPEeTUYEeCKON MOArOTOBKM K OCYyLLEeCTBRneHuo anrebpavyeckon nponeaeBTUKM Yy  MIagwmx
LLKOMbHMKOB.

2. OueHka «xOopoLUo CTaBUTCH, ecnn obyyaroLnincsa npaBuibHO 1 B NOMHOM O6beme BbINOMHWA
He MeHee 5 3agaHuK, NMbo BbINONHUI 6-7 3agaHunin, gonyctme 1-2 owmndkm unn 3-4 Hegodeta [daHHbIN
obbem paboTbl cBuaeTenbcTByeT 00 oBnageHun OpMMpyeMbIMU UHOMKATOPaMM KOMMNETEHUUN Ha
cpegHem ypoBHe. CTyaoeHT npogeMoHcTpupoBan 6a3oBble MateMaTuyeckme 3HaHusa No AaHHOW TeMe U
YMEHME MPUMEHATb UX ONA pelleHns NpakTUYeckux 3agad, YTO CBUAETENbCTBYET O CpefHEeM YpPOBHE
TeopeTMYECKon NOArOTOBKM K OCYLLECTBIEHMIO anrebpanyeckon NnponeaeBTUKN B HAYanbHOM LUKOSe.

3. OueHka «OTNMYHO» CTaBUTCA, ecnn paboTa BbiNONHeHa B norHoMm obbeme. [lonyckaeTcs
Hanumune 1-2 HegoyeToB. [aHHbIM 06beM paboTbl CBMOETENLCTBYET 06 OBnageHun hopMupyembiMU
WHOWKaTOpamMn KOMMETEeHUUn Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBble
MaTteMaTu4eckme 3HaHnsa No AaHHOW TeME U YMEHUEe MPUMEHATb NX AN peLleHns nNpakTu4ecknx 3agay,
YMEHVE BbINOSMHATbL NOrnyeckne onepaumm aHanus u obobuwieHve. 3OTO CBMAETENbLCTBYET O HaNMymu
BbICOKMX YPOBHSI TEOPETUYECKON MOArOTOBKM K OCYLLEeCTBREeHuo anrebpandeckon nponeneBTUKU B
HavanbHOW LUKOre.

KoHTponbHasa paboTta N2 4 «BennunHbl n ux usmepeHue»

Llenb paboTbl: NpoBEpUTb U OUEHUTb YPOBEHb OBMNAAEHWs nokasatensamuv opMupyeMbiMu
KoMneTeHumMamMm, o6o3HayeHHbIMK B Tabnuue 19.

3apauun paboTbl.

1. MNpoBepuTb BRageHMe METOAOM U3MEPEHUS MNOSMOXUTENbHbLIX CKansApHbIX BEMUYUH U
BbINOMNHEHNSA AENCTBUI C BENUYMHAMN.

2. lpoBepuTb yMeHMe pellaTb 3aaym ¢ UCNOoSIb30BaHMEM B3aUMOCBA3N MeXy BeriMynHamu.

3. MNpoBepuTb yMeHWe pellaTb 3afadn Ha HaxoXOeHUe reoMeTpUYecKUX BenuuuH: nnoiwiagwm,
obbema, ANnHBbL.

4. MMpoBepuTb BNageHMe MeTogaMM MaTeMaTU4ecKoro [fokasaTenbCTBa YTBEPXKAEHUA O
BEnn4MHax.

Bapuarm 1.
1. AnvHy oTpeska U3Mepunu cHadana B CaHTUMeTpax, a 3aTeM B MunnumeTtpax. Bo BTopom
crny4dae nony4mnu ynucno Ha 135 meHbbluee, YeM B nepBoM. KakoBa gnvHa oTpeska B AeummeTpax?



2. N3 npamoyronbHOW [OCKM, LMpuHa KoTtoponm 6 cm, a gnuvHa 1,1m Bbipesanun kBagpaTr co
CTOpoHOM 5cMm. HaranTe nnowaab octaBwencsa yactu. OTBET BblpasuTe B KBagpaTHbIX AeuMeTpax.

3. [Ba 4yryHHbIX wWapa gnameTtpamun 24 cm 1 34 cM nepennasunuM B oauH wap. Hanaute
AnameTp nosly4eHHoro Lwapa.

4. 'po3a Havyanack B 10 4.50 MuH. yTpa 1 npogomkanack 34. 6 MuH. CKONbKO BpEMEHN A0 KOHLa
CYTOK OCTanocb N0 OKOHYaHWN rpo3bl?

5. [aH ocTtpoyronbHbi TpeyronbHuk ABC. 13 BepumnHbl B Ha ctopoHy AC onylieHa BbicoTa B[,
Ha otpeskax AB, BC, JA n C[l noctpoeHbl kBagpaTbl 1, 2, 3 u 4 cOOTBETCTBEHHO. [lokaxuTe, 4UTo S,-
S1=S4-S3.

6. [epeBsiHHbIN Opycok ¢ pebpamu 8 cm, 8 cm n 27 cm TpebyeTca pacnunntb Ha 4 4acTu Tak,
4TOObI N3 HNX MOXHO BbINo cocTaBuTb Ky6. Kak aTo coenatb?

Kputepun oueHnBaHusa paboTbl

1. OueHKka «yaoBNEeTBOPUTESIBHO» CTaBUTCH, ecnv oby4valolnncs NpaBubHO W B MOSTHOM
ob6beme BbINOMHWMA HE MEHee Tpex 3aJaHun, Unu He MeHee 4 3agaHun, gonycTmB He 6onee 1 owmnbKn
unn He Oonee 2-3 HeOOYETOB. HaHHbin o6bem paboTbl cBuaeTenbcTByeT 00 oBnageHun
dhopMUpyemMbIMM  MHOMKATOPaMM KOMMETEHUUA Ha MWHMManbHO HeobxoauMmom ypoBHe. CTyaeHT
nNpoAeMOoHCTprpoBan 6a3oBble MaTeMaTUYEeCKUe 3HaHWSA NO JAHHOW TeMe, HeobxoamMble Anst 0byyeHus
MraaLnx LWKOMbHUKOB coaepaTenbHoM NMHNN « BenuunHel» ancumnnmHbl «MaTtemaTtumkay.

2. OueHka «xOopoLUO CTaBUTCH, ecnn obyyaroLnincsa npaBuibHO 1 B NOMHOM O6bemMe BbINOSHWA
He MeHee 4 3agaHuin, NGO BbINONHWN 5 3agaHuK, gonycTMB He Gonee 1-2 ownbok npu obuien
NpaBUNbHOCTN XO4a PeLLeHUs (BO3MOXHO BbIMMCMAUTENbHbLIX OWKOOK), unm He Gonee3-4 Hego4veToB
HaHHbIn 06beM paboTbl cBMAETENLCTBYET 06 OoBNageHnn oopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpegHem ypoBHe. CTyoeHT npoaeMoHCcTpupoBar 6a3oBble MaTeMaTu4eckme 3HaHWUs No JaHHOW TeMe
N YMEHVE MPUMEHATb UX ONS peleHus NpakTU4eckux 3agay, 4yTo cBuaeTenbcTByeT o6 ymeHwun
aHanuanpoBaTb Y4ebHyl 3ajady W akTyanusanpoBaTb KaK LUKOMbHble 3HaHMSA, TaK W 3HaHus,
nonyvyeHHole B BY3e npu u3yyeHUn paHHOM Tembl ANA ee  peleHus. 3HaHUs U yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  Heobxoaumbl  Ansg  obyvyeHna  Mnagwmx  LWIKOSIbHUKOB
copgepxartenbHon NuHUM «BenuumHel» gucumnnuHbl «MatemaTtuka» n MoryT 6biTb MCMONMb30BaHbI NpU
OopraHm3aLmmn Kpy>XKOBbIX 3aHATUA C MITAALUMMMW LLUKOSNbHUKAMM.

3. OueHka «OTNUYHO» CTaBUTCSA, ecnu paboTa BbiNOfHEHa B NonHoMm obbeme. [onyckaeTtcs
Hanuune 1-2 HegoyeToB. [JaHHbIM 00beM paboTbl cBUAETENbCTBYET 06 OBnageHun opmupyembiMmn
WHOWKaTOpaMM KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemMoHcTpupoBan 6as3oBble
MaTemMaTUyeckue 3HaHWs MO AAaHHOW TEME N YMEHME NMPUMEHATb UX NS PeLleHUst NpakTUYecknx 3agad,
YMEHVME BbINOMHATbL JlOrMYeckme onepaumMm aHanu3 1 o0bobweHne. 3HaHMA W yMeHus,
NPOAEMOHCTPUPOBAHHbLIE  CTYAEHTOM  Heobxoaumbl  Ans  obyvyeHna  MnagwmMx  LWKOJTbHUKOB
copepXaTenbHON NUHUKM «BenuumHbl» ancumnnuHbl «Matematmka» M MoryT ObiTb UCMONb30BaHbI Npu
OpraHuM3aLmmn KpyXKOBbIX 3aHATUA C MNaglWMMK LIKOSIbHUKaMW, a Takke opraHu3auun arnemMeHTapHou
nccnenoBaTeNbCKOM AEeATENbHOCTU MAALWNX LWKOSTbHUKOB.

KoHTponbHas paboTta Ne 5 «3apgayum Ha nocTpoeHue. MHOrorpaHHUKN»

Llenb paboTbl: NpoBEPUTb U OUEHUTb YPOBEHb OBMAOEHUA nokasatensmu opMuMpyemMbiMu
KoMneTeHumMamMm, o6o3HayeHHbIMK B Tabnmue 19.

3apauun paboTbl.

1. MpoBepuTb 3HaHME ANEMEHTAPHbIX NOCTPOEHUIN, YMEHUE BbINOSHATL 1 060CHOBLIBATL NX

2. MNpoBepuTb ymMeHME peLlaTb NPOCTENLLME 3a4a4mM Ha NOCTPOEHME.

3. MNpoBepnTb ymMeHMe pewlatb 3agayn Ha MNOCTPOEHUE TPEYrofIbHWKOB MO TpeM 3afaHHbIM
aneMeHTam.

4. MMpoBepuTb yMeHWe pelwaTb 3agadn Ha MOCTPOEHME YETbIPEXYTONIbHMKOB MO 3agaHHbIM
3fieMeHTamMm.

5. MNMpoBepnTb 3HaHWE Teopembl JOnnepa O MHOFOrpaHHUKax M yMeHue NpUMEHATb ee And
pelueHns npakTu4ecknx sagau.

6. NpoBepuTb ymMeHue onpeaenaTb BUL MHOrOrpaHHMKa MO ero XapakTtepuctukam U CTpouTb
MHOrorpaHHuK JaHHoro Buaa

7. MNMpoBepnTb yMEHME peluaTb 3aJavvM Ha HaxoxaeHne oO6BbLEMOB W nnowagen NoBepXHOCTU
MHOrOrpaHHUKOB U Ten BpaLleHus

Bapuarm 1.



. OnemeHTapHasa 3agaya Ha noctpoeHue. [NocTpoeHne BuccekTpucsl yrna.

. MocTpoeHne NpaAMoyronbHOro TpeyronbHuKa No KaTteTy N rnoTeHyse.

. MocTponTb TPEeyronbHWK No ABYM CTOPOHaM U BbICOTE, MPOBELEHHOMN K TPETbEN CTOPOHE.

. MNocTtponTe napannenorpaMmm no CTOPOHE, CyMMe QuMaroHanen n yrny mexay agnaroHansamu.

. B mHororpaHHuke 10 BepwuH, a pebep B 2 pasa 6onblwe. Onpegenvre KONMYECTBO rpaHen
MHOrorpaHHuKa u NoCcTponTe 3TOT MHOTOrPaHHUK.

6. OcHoBaHne nupamuabl ABCD — paBHOGeapeHHbI TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 u
6okoBon ctopoHon 10. Hantm obbem nupammuabl, ecnn Bce OGOKOBLIE rpaHn 06pasyltoT C MITOCKOCTbIO
OCHOBaHMWs ABYrpaHHble yrnbl B 45°.

7. OmnameTp oCcHOBaHWSA KOHyca paBeH 12, a gnvHa obpasytowen — 10. Hangute o6bem koHyca.

AP WON -

Kputepun oueHnBaHusa paboTbl

1. OueHKka «yaoBNETBOPUTESIBHO» CTaBUTCH, ecnu obyyaroluncss npaBuilbHO U B MOSHOM
00beMe BbINOMHUIT HE MeHee Tpex 3agaHui, unn He MeHee 5 3agaHui, gonyctue 1-2 ownbku nnu 3-4
HegoyeTa. [aHHbin 06bem paboTbl cBMaeTenLCTBYeT 06 oBnageHun opmMmpyeMbiMU MHAMKATOpaMm
KOMMNETEHUMN Ha MWUHMManbHO Heobxoammom ypoBHe. CTyoeHT npoaeMoHcTpupoBan 6GasoBble
MaTteMaTnU4yeckne 3HaHUA NO AaHHOW TeMe, Heobxoaumble Ans o0yveHust MMagwmx LUKOJTbHUKOB
coaepXaTenbHON reOMeTPUYECKON NMUHUK ANCUUNNMHBLI «MaTtemaTtumka.

2. OueHKa «xOpoLUO CTaBUTCA, ecnmn oby4aroLnincsa npaBuiibHO 1 B NOSIHOM O00beme BbINOSHWA
He MeHee 5 3agaHui, nMbo BbINONHUI 6-7 3agaHuin, gonyctme 1-2 owmndkn unm 3-4 Hegodeta [daHHbIN
0bbem paboTbl cBMaeTenbCcTByeT 00 oBnageHun OpMMPYEMbIMA WHOMKATOpPaMM KOMMETEHUUN Ha
cpegHeMm ypoBHe. CTygeHT npoaeMoHCTpupoBarn 6a3oBble MaTteMaTuyeckme 3HaHWUs No LaHHOW TeMe U
YMEHME NPUMEHSITb WX AN peleHuMs NpakTUYeckKux 3agad, Y7o CBMAETEeNnbCTBYeT 00 ymMeHun
aHanManpoBaTb Y4eOHy 3agadvy W akTyanuM3vMpoBaTb KaK LUKOMbHble 3HaHUS, TaK W 3HaHWus,
nonyyeHHole B BY3e npu u3yyeHMnM paHHOM Tembl Ans ee pelweHusl. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  Heob6xoaummbl Ans  obyvyeHna  Mnagwmx  LWKOSTbHUKOB
coaepxaTesfibHON reoMeTpMYecKkon NMUHUN gucumninHel «MatemaTuka» u MoryT ObiTb MCMOSb30BaHbI
Npu opraHn3aLnmn KPY>KKOBbIX 3aHATUA C MAaALWMMK LKOSbHUKaMM.

3. OueHka «OTNMYHO» CTaBUTCA, ecnn paboTa BbiNONHEeHa B nonHoM obbeme. [JonyckaeTtca
Hannume 1-2 HepoueToB. [aHHbIi 06bem paboTbl cBuaeTenbcTByeT 06 oBnageHun opmMmpyembiMu
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBbie
MaTemMaTU4eckne 3HaHusi MO AaHHOW TEME N YMEHME MPUMEHATb UX NS PELLEHNS NPakTUYeCcKnX 3agau,
YMEHME BbINOMHATbL JIOrMYeckme onepaumMm aHanu3 U1 0bobuweHne. 3HaHMA W yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobxoauMmbl  Ang  obyvyeHna  Mnagwmx  LWIKOSIbHUKOB
coaepXXaTernbHOM reoMeTPUYEeCKon NUHUN auCUMnunHbel «MaTtemaTtmka» U MoryT ObiTb MCMOMb30BaHbI
npyv oOpraHM3aumMm KpPYXKOBbIX 3aHATUA C MMagWwvMMyM  LIKOMbHUKaMKM, a Takke opraHusaumm
3NIEMEHTAPHOW NCCreaoBaTeNbCKOM AeATENBbHOCTU MaALWNX LKOSIbHUKOB.

Tekywaa artrectaunsa npoBOAMTCS B cCOOTBeTCTBUM C [lonoxeHvem O Tekywen aTrectaumm
obyvarwowmxca no  nporpamMam  Bbiclwero obpasoBaHusi  BOPOHEXCKOro  rocyaapCTBEHHOrO
yHuBepcuteta. TpebGoBaHMs K BbINOMHEHUIO 3adaHWA W KPUTEPUM OLEHMBAHWS MNPEACTaBrEHbl B
paboTax.

OnuncaHme TeXHONOIrMM BbINOJSIHEHUSA 3agaHusA

3agaHus ans KOHTPOrbHbIX PaboT BblgaloTCA CTyAeHTaM B Havarne nsy4yeHusi COOTBETCTBYHOLLEN
Tembl. KoHTponbHasi paboTa MOXET BbINOMHATLCA Kak B 4acbl, OTBEAEHHbIE HA CaMOCTOATENbHYH
paboTy CTyAeHTa, TaK U Ha NpaKTU4YecKoM 3aHATUKN. KoHTponbHas paboTa AormkHa ObiTb odopMrieHa u
npeacraeneHa npenogasaTento Ha 6ymaxHOM HocuTene.

20.2 NMpomexyToyHasa aTrecTauums
[MpomexyToyHas aTTecTaumsa no AUCLUUNINHE OCYLLECTBISIETCS C MOMOLLbIO CreaytoLwmnx
CpencTB: BOMPOCHI K 3a4ETY, BOMPOCHI K 9K3aMeEHY.

Komnnekmbi eonpocoe K ak3amMeHy
Kowmrinekm eonpocoe k aksameHy Nel
MoHATNEe MHOXecCTBa. 3ajaHne MHOXECTB.
OTHOLWeEHMA Mexay MHOXeCTBaMMu.
Onepauuns nepeceveHns MHoXecTB. OCHOBHblE CBOMCTBA Onepauun nepeceyeHus.
[okasaTenbCTBO accoLUMaTUBHOCTM Onepaumm nepecevyeHns MHOXeCTB.

probd~
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Onepaunsa ob6beanHeHNsa MHOXECTB 1 €€ CBOWCTBA.
[okasaTenbCTBO accoLuMaTUBHOCTM onepaumm o6beanHEHN MHOXECTB.
CBsa3b onepauuii nepeceveHms n o6beguHEHNsT MHOXECTB.
PasHocTb MHOXeCTB.
JononHeHne nogMHoOXecTBa [0 MHOXecTBa. [lokasaTenbCTBO paBeHCTBa AOMOMHEHUs
o6beanHeHNA OBYX MHOXECTB MNepeceyeHmto 4ONOSTHEHNST 3TUX MHOXECTB.
. [ononHeHne noaMHOXecTBa [0 MHoXecTBa. [loka3aTenbCTBO paBeHCTBA AOMOSIHEHUS
nepeceyeHns AByX MHOXeCTB 00 beaANHEHMIO LOMNOSMTHEHWUI 3TUX MHOXECTB.
CBsa3b onepauun BblYUTaHUA MHOXECTB C onepauusamMmn nepeceveHns n o6beguHeHnst MHOXECTB.
[okasaTenbCTBO NpaBon AUCTPUBYTUBHOCTM PaA3HOCTM OTHOCUTENBHO onepaumm o6beanHeHs.
CBa3b onepauun BblYUTAHUA MHOXECTB C OObeauHeHMeM U nepecevYeHMeM MHOXECTB.
[okasaTenbCTBO  ANCTPUOYTMBHOCTN MNEPECEYEHUA MHOXECTB OTHOCWUTENbHO —onepauum
BblYMTAHMSA MHOXECTB.
CBa3b onepauun BblYUTAHUA MHOXECTB C OObeauHeHMeM U rnepecevYeHMeM MHOXEeCTB.
[lokasaTenbCTBO paBEHCTBA, BblpaXKatoLero nepexoq OT pasHOCTM MHOXecTBa U 0b6beguHeHns
OBYX MHOXECTB K nepeceyeHnto pasHOCTU MHOXECTB.
CBA3b onepaumv BbIMUTAHMS MHOXECTB C OObeaAWHEHMEM W NepeceyeHVeEM MHOXECTB.
[lokasaTenbCTBO paBEHCTBA, Bblpaxalowero nepexod OT pasHOCTM MHOXECTBa M nepeceveHus
ABYX MHOXECTB K 00beaANHEHNIO pa3HOCTEN MHOXECTB.
Pa3bueHne MHOXecTBa Ha knaccel. Knaccndumkaums.
Mpsimoe (oekapToOBO) NPOM3BEAEHNE MHOXECTB.
CsowcTBa gekapToBa Npom3BeeHNst ABYX MHOXECTB.
CooTBeTCTBMS MEXAY dNeMeHTaMmn ABYX MHOXECTB.
OTtobpaxeHus n nx suabl.
BvHapHble OTHOLLEeHUA Ha MHOXECTBE U UX CBOUCTBA.
OTHOLEHME 3KBMBANEHTHOCTM M pa3bueHne MHOXeCTBa Ha Kracchbl.
CBA3b OTHOLUEHUS 3KBUBANEHTHOCTU U pas3bueHus MHOXecCTBa Ha Knacchl. [JokasaTenbCTBO
TeopemMbl O TOM, YTO NO pa3bMeHut0 MHOXeCTBa Ha KnacCbl MOXHO 3ajaTb OTHOLUEHWe
3KBMBANEHTHOCTUN Ha 3TOM MHOXECTBE.
CBA3b OTHOLUEHUSI 3KBMBASNIEHTHOCTM WU pa3bueHus MHOXecTBa Ha Knacchbl. [lokasaTenbCTBO
TeopeMbl O TOM, YTO NO 3a4aHHOMY OTHOLUEHMWIO 3KBUBANIEHTHOCTM MOXHO NOCTPOUTL pasbueHve
MHOXECTBa Ha Knacchl.
OTHoweHne nopsagka.
MaTtematunyeckmne NoHATUSA. OTHOLEHUSA MeXay NOHATUAMM
OnpeaeneHune NOHATUN.
BbickasbiBaHuS.
JNlornyeckme onepaumm Hag BbICKa3bIBAHUAMMN.
MpaBuna cocTaBneHnsi OTPULLAHNS KOHBIOHKLUM U AN3BIOHKUMW BbiCKa3bliBaHMIN. [Joka3aTenbCTBO
nepBoro 1 BTOPOro 3akoHoB Ae MopraHa ans BblCKasblBaHUNA.
MoHsaTMe nornyeckon opmyIsbl.
. OCHOBHble nornyeckne paBHOCUIBHOCTU. [loka3aTenbCTBO AUCTPUOYTMBHOCTU KOHBIOHKLMM
OTHOCUTENBHO ON3bIOHKLUN.
OcHoBHbIE nOrMyeckue paBHOCUIIBHOCTU. [lokaszaTenbCTBO AUCTPUBYTMBHOCTU LU3bBHOHKLMUK
OTHOCUTENBHO KOHBIOHKLMM.
OcCHOBHbIE nornyeckMe paBHOCUNbHOCTU. [loka3aTenbCTBO 3aKOHA KOHTPNO3MLMK.
BbickasbiBaTernbHble popMbl (NpeankaTsl). OTpuLaHme, KOHbIOHKUMA U ON3BIOHKUNS NpeauKkaToB.
MpegukaTtbl. IMNnukaumsa n akBMBaneHumsi NnpeamnkaTos.
BbickasbiBaHMSA C KBaHTOpaMM.
OTpuuaHune BbiCKasbiBaHUA, COAEPXaLLMX KBAHTOPbI.
OTHOLWEHMA NOrMYecKoro cregoBaHWst U paBHOCUIIBHOCTU. Heobxogumbie M OoCTaTOuHblE
yCIoBUS.
Teopema n eé cTpykTypa. Bngsl Teopem.
. [lokasaTenbCTBO TEOPEM.
. YMO3aknio4eHus.
. DenyktuBHble ymo3aknioveHus. Cxembl 4eAYKTUBHBIX YMO3aKITHUYEHUN.

Kowmrinekm ak3ameHaluUOHHbIX eorpocos Ne2
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TeopeTUKO-MHOXECTBEHHbIA CMbICIT HaTypanbHOro 4Yucna, Hyns M OTHOLIEHWW "MeHbLue" n
"paBHO".

TeopeTUKo-MHOXECTBEHHbIN CMbICI CYMMbl U Pa3HOCTU HaTyparnbHbIX Yicen.
TeopeTnKo-MHOXECTBEHHbIN CMbICI MPOU3BEAEHUSA N YACTHOrO HaTyparibHbIX Y1cern.
Cuctema akcuom NMeaHo. MHOXeCTBO HaTypanbHbIX YUCEN C TOYKN 3PEHUST aKCMOMaTU4EeCKOM
Teopuw.

CnoxeHne HaTypanbHblX 4Mcerl B akcumomatumdeckon Teopun. [lokasaTenbCTBO
KOMMYTaTUBHOCTU CHOXEHUS.

CrnoxeHne HaTypanbHbIX 4Yucen B  akcuomatuyeckon Teopuu.  [lokasaTtenbCTBO
accoumaTMBHOCTU CIOXEHWS.

YMHOXEHWEe HaTypanbHbIX 4YMcen B akcuomaTudeckon Teopun. [lokasaTenbCTBO
ANCTPUOYTUBHOCTM YMHOXEHMS OTHOCUTENBbHO CITOXEHUS.

YMHOXEeHWe HaTypanbHbIX 4YuMCcen B  akcMomatuyeckon Teopun. [JokasaTenbCcTBO
KOMMYTaTUBHOCTN YMHOXEHUS.

YMHOXEeHUe HaTypanbHbIX 4YuMCen B  akcMoMatudeckon Teopun. [okasaTenbCTBO
accoLMaTMBHOCTU YMHOXEHUS.

YNopsiAOYEHHOCTb MHOXECTBa HaTypaslbHbIX YMCEN C TOYKM 3PEHUA aKkCMOMaTU4eCKOW
Teopun. Teopembl O HepaBEeHCTBaxX HaTyparnbHbIX YMcCen.

CsowcTBa MHOXECTBA HaTyparnbHbIX YACES C TOYKN 3PEHNSA aKCMOMaTUYECKON Teopuun.
BblunTaHve 1 geneHme Ha MHOXeCTBE HaTyparnbHbIX YACEN B aKCMOMaTUYECKON TEOPUMN.
[eneHne ¢ ocTaTkoM Ha MHOXECTBE LiefnblX HeoTpuuaTenbHbIX Yncern.

OpHopoaHble BENUYMHBI 1 UX CBOMCTBA. [OHATUE NONOXMTENBHOW CKaNAPHOW BENMNYMHBI.
CMbIcn HaTypanbHOro Yncna, Nofly4eHHOro B pesynbTaTe U3MepeHUst BENUYUHBI.

Cwmbicn apumeTnyecknx 4eNCTBUMA C HaTypanbHbIMU YUCHIaMK, MOSTyYEHHbIMU B pe3ynbTaTe
N3MepeHNs BEMNUYUH.

MO3MUNOHHBIE N HEMNO3ULUOHHbIE CUCTEMbl CUMCNEHUs. 3anncb uYncra B OeCATUYHON
cucteme cumcneHns. CpaBHeHWe HaTyparnbHbIX YMCEn, 3annUcaHHbIX B AECATUYHOW cucteme
cyncneHus.

AnNropuT™m CrnoXxeHusi B 4ECATUYHON CUCTEME CHUCTIEHUS.

ANropuT™M BblYMTaHNS B ECATUYHON CUCTEME CUUCTIEHUS.

ANroputTM YMHOXEHWS B AECATUYHON CUCTEME CUHUCTIEHNS.

AnropuTt™m geneHus B 4eCATUYHON CUCTEME CHUCTIEHNS.

MO3MUMNOHHBIE CUCTEMbI CHUCIIEHUS, OTNNYHBIE OT AeCATUYHON. lNepexon OT 3anucy Ynucna B
HeOeCATUYHOWN CUCTEME CUUCIIEHNS K 3anncy B JECATUYHON CUCTEME CHUCTIEHUS.

lMepexoq OT 3anucu 4ncna B AECATUYHOW CUCTEME CUYMCIIEHUSA K 3anucu B HEAEeCATUYHOWN
cUcTeME CYUCTIEHMS.

OTHOLWeEHMe OenMMOCTM Ha MHOXECTBE LieNblX HeoTpuUaTenbHbIX YNCEN 1 ero CBOMCTBA.
MpocTble n cocTaBHble Yncna. [lokasaTenbCTBO TEOPEM O NPOCTbIX AENUTENSX HAaTyparibHOro
yucna.

OcHoBHaga Teopema apudmeTnkn. KaHoHn4eckoe pasnoxeHue dncna. Pelieto OpartocdeHa.
Teopema EBknunga.

TeopeMbl 0 AENUMOCTN CyMMBbI, PA3HOCTM U NPOU3BELEHUS HATyparbHbIX YNCEN.

MpusHaku genumocTtn Ha 2, 5, 10, 4, 25, 50, 9 1 3.

MpusHak gennmocTu MNackans.

Hanbonblumi obwimn genvtenb N HanMmeHbluee obulee kpatHoe. HaxoxaoeHne HOL n HOK
ABYX WNN Heckomnbknx uyucen. Anroputm EBknuga. Teopema o6 obuwem kpaTHOM ABYX
B3aMMHO-MPOCTbIX YnNCen.

Komrinekm ak3ameHauuoHHbIx eorpocos Ne3

MoHsTne anrebpanyeckorn onepaumm n ee CBOMCTBa

Anrebpbl ¢ ogHon GuHapHon anrebpanyeckon onepaunent. MNMonyrpynnel, MOHOMAbI, FPYNMbI.
Anrebpbl ¢ AByMsi GBMHapHbIMK anrebpanyeckumun onepaumsmu. Konbua, nonsi.

3agava pacwmperus noHatusa umncna. OTpuuaTtenbHble yicna. CnoxeHve u BblUMTaHWE LEenbIX
yncen.

YMHOXeHMe Lenbix yncen. CBONCTBa YMHOXEHUS LernbiX vYncen. [leneHme Ha MHOXeCTBe LienbIX
yncen. CeaA3b YMHOXEHUSI CO CIIOXEHNEM.

CBoiicTBa MHOXECTBa LienblX YNCer.

MoTmnBauma paclwumpeHnsi cuctemMbl Lenblx Yncen. NoHaTne obbIkHOBEHHON opodu.
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. KBagpatunyHasa dpyHkums n eé ceorictsa npu c=0, b=0.
42.

41

PaumnoHanbHble Yyncna. CBoMcTBa MHOXECTBa pauUMOHarbHbIX YACES.
CnoxeHune paumnoHanbHbIX YMCEN U ero CBONCTBA.
YMHOXeHMe paLunoHanbHbIX YMcern U ero cBorcTea. [leneHve paumMoHanbHbiX Yucen.

KOHEYHYIO AECATUYHYIO.

BeckoHeuHble neproguyeckne aecsatudHble Apobu. ManTtuncca gpobu. ObpalieHve 6eckoHeqHon

OEeCATMYHON Nepunognyeckon apobu B 06bIKHOBEHHYIO.

O6palleHne 0bLIKHOBEHHOW HECOKpPATUMOW Ap0obn B BECKOHEYHYIO NEPUOLMNYECKYO OECATUYHYIO

Apobb. Teopema 06 obpaleHn 06bIKHOBEHHON APOOU B YNCTO NEpUoanyveckyto 4podb.

O6palleHne o0bbLIKHOBEHHOWM HECOKPATUMOW OpOobM B BECKOHEUYHYO NEPUOOMNYECKYD OECATUYHYIO

apobb. Teopema 06 o6paleHnn 06LIKHOBEHHOW ApobU B CMELLAHHYO NEPMOANYECKY0 Ap0Ob.

MoHATHe nppaumoHanbHoro ymcna. MotTMeauusa paclumMpeHms MHOXECTBa pauMoHanbHbIX Yncern.

MHOXeCTBO AEWCTBUTENbHbLIX 4YUCeN Kak oObeguMHeHMEe MHOXEeCTBa pauMOHanbHbIX W

nppaumoHarnbHbIX Yncern.

CBoncTBa MHOXeCTBa AENCTBUTENbHbIX YMCen.

CnoxeHne Ha MHOXeCTBe OeNCTBUTENbHbIX YNCEN N ero CBONCTBa. BblunTaHne Ha MHOXeCTBe

OENCTBUTENbHbBIX YNCern.

YMHOXEHMWe W [eneHne Ha MHOXecTBe [AeWCTBUTENbHbIX u4ucen. CBOWCTBA YMHOXEHMWS

OENCTBUTENbHbIX Yncen.

CBA3b YMHOXEHMWS CO CMOXEHMEM.

B3avMHO-0QHO3HaYHOE COOTBETCTBME MEeXOY MHOXECTBOM [OEWCTBUTESbHbIX 4ucen u

MHOXECTBOM TOYEK NPSAMOWN.

PaBHOMOLLHOCTb MHOXECTBa TOYEK NPSIMON N MHOXECTBa TOYEK NPOM3BOSLHOIO OTpe3Ka.

UuncnoBoe BbipaxeHue 1 ero 3HadeHve. Ymucnosble paBeHCTBa U HEPABEHCTBA.

OCHOBHble CBONCTBA UCTUHHbIX YMCIOBbIX PABEHCTB.

OCHOBHbIEe CBONCTBA MCTMHHbIX YMCIIOBbLIX HEPABEHCTB.

lMoHATne MHorouneHa. [lenMmocTb MHOrouYsieHa Ha OBYYSIEH.

Cxema BblYUCIEHMI 3HAYEeHUI MHOrourieHa (cxema FopHepa).

MoHsATME KOpHA MHOro4YneHa. Teopema 0 BO3MOXHOM HaMbonbLUEM YMCIe KOPHEN MHOroYneHa.

YpaBHeHue C 0gHON nepemMmeHHON. Teopembl O PaBHOCUNBHOCTU YPaBHEHWIA.

[MoHATME COBOKYMHOCTWU ypaBHEHWA. YpaBHEHME C OBYMSA NEepeMeHHbIMU. YpaBHEHUE NMHUA B

cMcTemMe KoopAMHaT Ha NIOCKOCTH.

CucTtembl ypaBHEHWU C ABYMSA nepemMeHHbiMU. Cuctema OBYX JIMHEWHbIX YpaBHEHWUIA C ABYMSi

HEeM3BECTHbIMU, €€ pelleHune. [padunyeckas MHTepnpeTaunsa peLleHus.

HepaBeHcTBa 1 ux pelieHus. Teopembl O PaBHOCUIbHbIX HEPaBEHCTBAX.

Cuctema HepaBeHCTB C OAHOW nepemMeHHOW. PelueHne HepaBeHcTBa BMAa [x|<a, ana a>0.

HepaBeHCTBa 1 CUCTEMbI HEPABEHCTB C ABYMSA NEepPeMEHHbIMU.

COBOKYMHOCTb HEPABEHCTB C O4HOW NepemMeHHon. PewweHne HepaseHCTB Buaa |x|>a, npu a>0,

S o, f(x)-g(x)<0.

g(x)

COBOKYNHOCTb HepaBeHCTB C OAHOW MepeMeHHoW. PelleHve  HepaBeEHCTB ana&< 0>
g(x)

f(x)-9(x)>0.

MoHaTne yncnoson pyHKuun. CeoncTBa PYHKLUNNA.

JIvnenHas yHKUMA 1 e€ cBonCcTBa. HacTHbIe cnyyan NMHENHON PYHKLMK.

O6paTHas nponopuMoHanbHOCTL U eé ceomncTBa. [ApobHOo-paunoHanbHas YyHKUMS.

KBagpatunyHas dyHKUMs n eé ceoncTea (obwmn Bua).

KBagpatuyHaa pyHkumna n eé csonctsa npu c=0, b=0.

KBagpatuyHas dyHkums n eé ceowctaa npu ¢=0, b=0.

KsagpaTuuHas dyHKuMs BuAa y=(x-a)>un eé csoiicTaa.

Komnnekm eornpocos k 3a4emy Ne1
MoHATME BeNUYMHLL. AOONTUBHO-CKanNsipHbIe BENMUYMHDI.
N3mepeHne BenunyuH. MismepeHue OnvH OTPE3KOB, B KOTOPbIX 3TarioH YKraablBaeTcs
uenoe yucno pas. CBONCTBA YUCIEHHOIO 3HaYEHUS ANUHBbI.
3. VamepeHune AnuH oTpesKkos, COM3MEPUMBIX U HECOU3MEPUMBIX C 3TarIOHOM.
4. BenwuuuHa yrna n eé namepenue. [innHa ayrn oKpy>KHOCTU. [nnHa oKpy>XHOCTH.

N —



Mnowagb durypbl n €€ namepeHune. PaBHOBENUKNE N paBHOCOCTABNEHHbIE PUrypbI.

Mnowanb NpAMOYronbHuKa.

Mnowaab napannenorpamma.

Mnowaab Tpaneumw.

Mnowanb NpaBUNbHOrO MHOrOYrofbHUKA.

10 Mnowaab NpoM3BONbLHON NSIOCKON OUrypbl U €€ U3MepeHne.

11. N3amepeHne nnowagmn NnpomsBoNbHON OUrypbl C MOMOLLBIO NanNeTKu.

12. O6bEM Tena u ero namepeHue.

13. O6BbEM NpaAMOyronbLHOro napannenenvnea.

14. O6bEM HaAKNOHHOro Napannenenunea.

15. O6EM Npn3smblI.

16. O6bEM Nupamuabl.

17. O6bEM UMNMHAPA M KOHYyca.

18. O6bEM Wapa n ero yacrten.

19.ToHaTMe nnowagn nosepxHocTn Ten. [Mnowagb cdepbl. bokoBas MNOBEPXHOCTb
uMnmHapa, KoHyca n chepmyeckoro cermeHTa.

20.Mpeobpa3zoBaHus nrockocTn. Buabl npeobpasoBaHnin NNOCKOCTMU.

21.MapannenbHbll NeEPEHOC Kak ABUXKEHME NITOCKOCTM.

22.TMoBOpPOT Kak ABWXKEHWE NITOCKOCTU.

23. LleHTpanbHas cuMMeTpus Kak ABMXXEHUE MIOCKOCTH.

24.OceBasi CMMMETPUS Kak ABMXEHNE MNITOCKOCTMU.

25.TomoTeTna kak npeobpasoBaHne nogoodus.

26. Tabnuua kak cpefcTBo npeacTtaBneHns nHpopmaummn. CTpyKTypHbIE aneMeHTbl Tabnuubl.
MpaBnna oopmneHns MHOPMaUMOHHBLIX Tabnuy,.

27.padbbl kak cpeacTBO Bu3yanmsaumm uHGopMauum ob OTHOLLEHMAX Mexay OObekTamu.
OpueHTnpoBaHHbIE N HEOPUEHTUPOBaHHbIE rpadbl. [lepeso.

28. 3agava kombmHaTtopHoro aHanmsa. OCHoBHble NpaBura n GopMyIibl KOMOMHATOPUKM.

©ooNoOO

Komnnekm gornpocos k 3a4emy Ne2
[enykTMBHOE NOCTpOeHne reoMeTpumn B Hadanax Eesknuaa.

reomeTpus H.U. Jlob6auesckoro.

AxkcnomaTtuka MNnbbepTa.

3agaun Ha NOCTpPOEHMEe, pellaemble C MOMOLLBbK LMPKYNa UM JIMHEWKU. AKCUOMBI

WHCTPYMEHTOB NOCTPOEHMS. Tunbl 3a4a4 Ha NOCTPOEHME.

OTanbl pelweHnsa 3agadv Ha MOCTPOeHne. JAneMeHTapHble 3aJayn Ha NOCTPOEeHKUeE.

(peweHmne 3 3agad Ha BbIbOp NpenoaasaTens)

B3anmHoe pacnonoxeHune 2 oKpYXHOCTEN.

B3anmHoe pacnonoxeHne NpsiMon N OKPYXHOCTW.

PelueHne 3agay Ha nocTpoeHne MeToAoM NepeceyeHun.

Anrebpanyeckun MeTo4 peLLEHNs 3aay Ha NOCTPOEHME.

0. NocTpoeHne npaBUribHbIX MHOroyrosibHMKoB. [lpumMepbl 3agady Ha MNOCTPOEHME,
HepaspeLUMbIX LMPKYNEM U NNHENKOWN.

11. MNMapannenbHOe NPoeKTUpoOBaHME U ero CBONCTBA.

12. MHororpaHHuk. Teopema 3rinepa 0 MHOrorpaHHUKax.
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MpomexyTouyHast aTTectauus nNpoBOAMTCS B COOTBeTCTBMM C [lonoxeHnem O npoBeneHun
NPOMEXYTOYHON aTtTectaumnm obydarowmxcs no  npodeccMoHanbHbiM  NPOrpaMmam  BbICLUETO
obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaummM BKNOYalT B cebs
TeopeTnYecKne BOMPOCHI, MO3BONSAKLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUM M MNpaKTU4eckoe
3agaHue, N03BoNAKLEe OLEHUTb CTENEHb CHOPMMPOBAHHOCTM YMEHWIA U HABbLIKOB.

Mpun oueHNBaHUN NCNONb3YHTCA KONMYECTBEHHASN LUKarna OLEeHOK.

TpeboBaHUsA K BbINONHEHUIO 3aAaHUN (LLUKanbl U KPUTEPUM OLLeHUBaHUS)
[ns oueHuBaHWs pesynbTatoB OOYyYeHUS Ha 3K3aMeHe/3avyeTe WCMNOoMb3ylTCs chneaylwue
nokasatenu (3YHsbl n3 19.1):
1) 3HaHMe y4yeBHOro MaTepuana v BnageHue NoOHATUMHBLIM annapaToM OCHOBHbIX coAepXaTenbHbIX
pa3fenos Nporpamme;



2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;

3) yMeHne nnnocTpnpoBaTb OTBET NPAKTUYECKMMY NpUMepamm

4) BnageHve Metogamm gokasaTenbCcTBa U MaTeMaTUYECKOro MogeNMpoBaHUs;

5) ymeHue pelsaTtb NnpakTnyeckme 3agadm no OCHOBHbLIM codepXaTernbHbIM pasaenamM nporpammei.

[ns oueHuBaHus pesynbTatoB OOy4eHWs Ha 9K3aMeHe (3ayeTe C OUEHKOW) mcnonb3yeTtca 4-
GannbHasg Wwkana: «0TIIMYHO», KXOPOLLUOY», KYAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
[nsa oueHBaHNs pe3ynbTaTtoB 0OyYeHMS Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO

Mo peweHntio npenogaBaTtens CTydeHTam MOryT AaBaTbCA ApPYrMe WnvM LOMNONHUTENbHbIE
3a4eTHble 3afaHus, a TaKkke NPOBOANTLCHA TECTUPOBAHME.

MonHocTbio 6a3a TeCcToBbIX 3a4aHMn ANs NPOBEPKN COOPMMPOBAHHOCTM KOMMETEHLNI, a TakkKe
KpuTepun oueHkn npenctasnenol B [MpunoxeHnn 10 «POHA OLEHOYHBLIX CPeacTB» K OMNUCaHuIo
OCHOBHOM obpasoBaTtenbHon nporpammbl 44.03.05 Megarornveckoe obpasoBaHue (C AByMsi MpodunsiMm
noAaroToBkuM), npocpmnmn HavanbHoe obpasoBaHue. [owkonbHoe obpasoBaHme, pa3meLLeHHOM Ha canTe
B® BI'Y https://bsk.vsu.ru/sveden/education.

anMeprle TecToBble 3a4aHuA

OueHka cghopmupoeaHHocmu OFl1K-8
OTHoweHue "cTapLie" Ha MHOXECTBE XUTeNen ropoda sBMseTcs OTHOWEHNEM
. CTPOroro 4acTtu4Horo nopsigka
. CTPOroro fIMHENHOro nopsiaka
. HECTPOroro NIMHENHOro nopsaka
. HECTPOroro YacTU4HOro nopsiaka
. 9KBUBANEHTHOCTU
OteeT: 2 (1 6ann)

AR WN -~

Cpenu BbiCKa3biBaHWI C KBAHTOPAMM YKaXXUTE UCTUHHbIE

1. BCe NTUUbI NEeTaT UK MraBaoT

2. HeKOoTOpble reomeTpuyeckne uUrypbl He MMEIOT Mo aab

3. HEKOTOpbIe PABHOCTOPOHHME TPEYrONIbHUKN NPSIMOYTOfbHbIE
4. BCe NPSAMOYrOnbHWKM — KBagpaTbl

OtBeT: 2 (1 6ann)

BbibepuTe Takme napbl NOHATUI, YTO O6GBEM NEPBOro U3 HUX ABMSANCA NOAMHOXECTBOM 0Obema BTOPOro
1. TPEYronbHWK 1 NPSIMOYTOSIbHUK

2. TPEYronbHWK N YeTbIPEXYrOfIbHUK

3. kBagpaT u pomb

4. napannenorpaMmm n nNpsiMOyrosbHUK

OtseT: 3 (1 6ann)

UT06bl CNOXMTL 2 N 3 C TOYKM 3PEHUA TEOPETUKO-MHOXECTBEHHOro Noaxoda K MOCTPOEHMIO CUCTEMBbI
LenbiX HeoTpuuaTerbHbIX YNCEN MOXHO HAWTU MOLLHOCTb...

1. 06beanHeHua mHoxecTB A={a, b}u B={b, c, d}

2. 06beanHeHua mHoxecTB A={1, 2} n B={3, 4, 5}

3. nepeceyeHns mHOXecTB A={a, b, c} n B={c, d, e}

4. o6beanHeHna mHoxecTB A={a, b} n B={a, b, c}

OteeTt: 2 (1 6ann)

Heobxoanmo ymHOXMUTb 4 Ha 3, MCMONb3ys NoAXoAd K HaTypanbHOMY 4YWUCNY, Kak K pesynbTaTy
n3MepeHus BenuyuHbl. B kadyecTBe eguMHUYHOro oTpeska e BbibpaH oTpe3ok aAnuHon 3 cMm. B kayecTtBe
HOBOW eQUHULbI U3MepeHns HeobxoaAMMO BbIBpaTb eANHUYHBIA OTPE30K €1 ONTMHON:

1. 1cm

2.12cm

3. 4cm

4. 3cm

Oteet: 1 (1 6ann)


https://bsk.vsu.ru/sveden/education

BbibepuTe npaBunbHoe yTBEPXKOEHNE

1. Tlo3MUMOHHas cUCTEMA CUYUCINEHUA 3TO Takas CUCTeMa, B KOTOPOW 3HA4YeHME Kaxaoro 3Haka,
NCnonb3yemoro Ansi 3anucu Yncna, 3aBucuT OT MecTa, KOTopoe 3TOT 3HaK 3aHMMAaeT B 3anucu Yucna

2. He pecaTtnyHas cuctema cymMcreHus He MoXeT OblTb NO3ULIMOHHOMN

3. K no3vumoHHON cucteme CYMCIIEHUSA OTHOCUTCSA He TOSMbKO MpuBblMHAA HaM "apabckas” Hymepauus,
HO N pUMCKasi CUCTeEMa CYUCIIEHMS

4. AndaBnTOM NO3NLNOHHOWN CUCTEMbI CHUCIIEHMS MOXET BbITb NMtob6oe KOHEYHOE MHOXECTBO 3HAKOB.
OteeT: 1 (1 6ann)

3anuwm Yncrno 4 B ABONYHON CUCTEME CYUCTIEHUSA
OTBeT:
OtgeT: 100 (16ann)

Uucno 127 3anucaHo B BOCbMEPUYHOM CUCTEME CHYUCNEHUs. 3anuwimMTe 4ucno, HemnocpeacTBEHHO
cneayiwoulee 3a HAM B aTon cucrteme cuncneHus.
OrtgeT:

OrteeT: 130 (1 6ann)

HO[ uncen 12 n 36 paBseH
OtBer:
OteeT: 12 (1 6ann)

3agaHus 4ns NpOBEPKM 3KCNepTOM

MpuBeanTe npumep He agaANTMBHOM BenununHbl. O6ocHyTe cBon oTBeT. (3 6anna)

O6paszey oteeTa. [lpmepomM He agOUTUBHOM BENUYMHbI MOXET ObITb TemnepaTypa (MNAOTHOCTb,
KOHUeHTpauus). Ecnn mbl go6aBnm B ropsumi vam, nmerowmin Temneparypy, Hanpuvep, 70 rpagycos,
BOAbl KOMHaATHOWM TemnepaTtypbl, K npumepy 20 rpagycoB, TO Temnepartypa MoflyYeHHOW XWAKOCTU He
O6ynet 90 rpagycoB, TO eCTb TemrnepaTypa CUCTEMbl HE paBHa CymMMe TemnepaTyp ee 4acten. 370
3HA4uT, YTO BENUYMHA HE aaanTMBHA.

Kputepun oLeHku.

16ann - MNpuBeaeHbl NPaBUIbHO OANH UM HECKOMNBbKO NPUMEPOB HE aaAUTUBHOWN BESUYNHDI.

2 6anna - lNpuBeaeHbl NPaBUIbHO OAUH UM HECKOSMBbKO NMPUMEPOB HE agAUTMBHOW BENUYUHBI U A4aHO
obuwee o6ocHOBaHWe, MOKasbiBawllee, 4YTO OOyyalWwMWCcs B LENOM MNOHMMaeT CyTb TepMuHa
«agaouTUBHOCTbY.

3 6anna - lNpuBeaeHbl NPaBUITbHO OAWH UMW HECKOMbKO MPUMEPOB HE agAWTUBHOM BENUYMHBLI U OAHO
4yeTKoe N KOHKpeTHoe 060CHOBaHME CBOEro oTBeTa C NpMBEeAEHNEM KOHKPETHBLIX NPUMEPOB.

MpoaHanuanpynTe KOPPEKTHOCTb  (POPMYNMPOBOK  onpefeneHui. Boiasute  TpeboBaHua K
onpeaeneHnsiM, KOTopble 34eCb HapyLeHbl 1 060cHynTe oTBeT (46anna)

A) KBagpaT — 370 YeTbIpexyrosnbHUK, Y KOTOPOro BCe CTOPOHbI PaBHbI.

B) okpyXHOCTb — aTO rpaHuua kpyra. Kpyr — 3To 4acTb NAOCKOCTU, OrpaHNYeHHast OKPY>XHOCTBIO.

O6pasey oTBeTa.

A) OnpegeneHne He KoppekTHO. HapyweHo TpeboBaHune copasmepHocTn. Obbem onpenensemoro
MOHATUSA «KBaApaT» Yxe, 4eM 00bemM Onpefensitolero MNOHATUS «YeTbIPeXYroflbHUK C paBHbIMU
CTOpPOHaMW», Tak Kak 06beM nocnegHero NOMMMO KBaapaToB BKMNOYaeT B cebs n poMObl obLero Buaa.
B) Kaxgoe no otgenbHOCTM onpeaeneHns KoppekTHbl. OQHAKO B X CUCTEME MPUCYTCTBYET «MOPOYHbIV
KpYr»: OKPY>KHOCTb OMNpeaensieTcsi Yepes Kpyr, a Kpyr — yepes OKpyXHOCTb. [o3ToMy BMecTe B OOHOW
TEopun OHM ynoTpebnATbCA He MOryT.

KpuTtepun oLeHku.

16ann — npaBubHO onpeaeneHa KOPPEeKTHOCTL onpeaeneHns A 1 ykasaHo CBOWCTBO, KOTOPOE B HEM
HapyLIeHO

16ann — gaHo BepHoe 060CHOBaHME CBOEro BbIBOAA

1 6ann - npaBubLHO onpeeneHa KOPPEKTHOCTL onpegerneHnsa b 1 ykaszaHo CBOMCTBO, KOTOPOE B HEM
HapyLIeHOo

16ann — gaHo BepHOe 060CHOBaHME CBOETO BbIBOAA.



O6Lwee konnyecTBo 6annos 3a 3agaHue = cymme 6ansos.

OueHka cghopmupoeaHHocmu [1K-3
A - MHOXECTBO YeTbIpeXyroflbHUKOB. B - MHOXeCTBO NpsiMOyronbHUKOB. C - MHOXECTBO KBaApaToB.
BoibepuTte HernpasuribHble yTBePXAeHUs (2 oTBeTa):
1. CyLlecTBYIOT 3n1eMeHTbl, 06LIMe ansa BCeX TPeX MHOXECTB
2. MHoxecTBa A n C He nepecekatotcs
3. MHoxecTBa A n B nepecekatoTcs
4. MHO)ecTBO A - NOAMHOXEeCTBO MHOXecTBa B
OtBerT: 2, 4 (1 6ann)

A — MHOXecTBO TpeyronbHukoB. A1, A2, A3 — nogMHoXXecTBa MHoXecTBa A. B kakom cnyyae A1, A2, A3
ABNAOTCA Kraccammn 3KBMBANeHTHOCTU?

1. A1 —OCTPOYrofbHbIX TPEYrONbHUKOB, A2 - MHOXXECTBO MPSIMOYIOSIbHbIX TPEYrofbHUKOB, A3 —
TYNOYrosibHbIX TPEYroNbHUKOB.

2. A1 —npsiMOYronbHbIX TPeyronbHUKOB, A2 —paBHOGeAPEHHbIX TPEYronbHMUKOB, A3 —TyNOyronbHbIX
TPEeYrosibHMKOB.

3. A1 - MHOXeCTBO NPAMOYrOSibHbIX TPEYrofIbHNKOB, A2 —TYNOYrofibHbIX TPEYrofbHNKOB, A3 -MHOXECTBO
PaBHOCTOPOHHUX TPEYrofIbHUKOB.

4. A1 —paBHOOeOpEHHbIX TPEYroNbHUKOB, A2 —paBHOCTOPOHHUX TPEYronbHUKOB, A3 —MHOXECTBO
Pa3HOCTOPOHHUX TPEeYrofbHUKOB.

Oteet: 1 (1 6ann)

OTHoweHre "6bITb AenuTenem" Ha MHOXECTBE HaTypanbHbIX OAHO3HAYHbIX YNCEN SABMSETCS:
. pedrIeKCUBHLIM N @aHTUCUMMETPUYHbBIM,

. @aHTUpeNEKCUBHBIM N CUMMETPUYHBIM,

. @HTUPEMNEKCMBHBIM Y aHTUCUMMETPUYHbIM,

. @aHTUpeNEeKCMBHbBIM, HE CUMMETPUYHBIM N HE aHTUCUMMETPUYHbBIM,

. He pebneKkcuBHbIM N He aHTUPENEKCUBHBIM, CUMMETPUYHBIM.

Otsert: 1 (1 6ann)

AR WN -

OTHoLweHue "cTaplue" Ha MHOXECTBE XUTeNnen ropoaa sBNseTcsl OTHOLEHNEM
1. cTpororo YacTM4yHoOro nopsaka,

2. CTPOroro JIMHENHOro nopsigka,

3. HECTPOroro SIMHENHOrO Nopsiaka,

4. HECTPOroro 4YacTM4yHOro nopsaka,

5. 3KBMBAIIEHTHOCTMW.

OtBeT: 2 (1 6ann)

BbibepuTe UCTUHHOE BbICKa3biBaHWE C KBAHTOPOM CYLLECTBOBaHUS
1. Bce nTuubl NeTawT unmn nrnasatoT.

2. HekoTopble reomeTpuyeckue urypbl He MMeroT nowap.

3. HekoTopble paBHOCTOPOHHWE TPEYroSiIbHUKN NPSIMOYTOfbHbIE.

4. Bce kBagpaTtbl —MPAMOYronbHUKK.

OtBeT: 2 ( 1 6ann)

Cpeawn nepeyvncneHHbIX NpeanoxeHnin Bbibepnte To, KOTOPOE He ABNSAETCS BbICKa3blBaHMEM:
1. Kaxxgbli napannenorpamMmm siBrsieTcs npsMoyronbHUKOM.

2. B mecsaue 30 gHen.

3. 4<5.

4. Ecnu k yncny 3 npnbaBuTb 2, TO nony4ymm 5.

5. HekoTopble NpsaMOyronbHUKK ABMAKOTCH KBagpaTamu.

OteeT: 2 (1 6ann)

BbiGepuTe Takue napbl NOHATUIA, YTO OGBEM NEPBOrO U3 HUX SIBNAETCS NOAMHOXECTBOM 06bema
BTOpPOrO:

1. TPeYronbHUK N NPSMOYTONbHUK,

2. TPEYronbHUK N YETbIPEXYrONbHUK,



3. kBagpaT u pomo,
4. napannenorpamm v NPAMOYrosbHUK.
Otget: 3 (1 6ann)

YUToObl CNOXKTL 2 1 3 C TOYKM 3PEHUSI TEOPETUKO-MHOXXECTBEHHOMO NoaxoAa K MOCTPOEHNIO CUCTEMBI
LenbIX HeoTpULATENBbHbLIX YMCEN MOXHO HAUTUN MOLLHOCT...

1. o6beanHeHns mHoxecTB A={a, b}n B={b, c, d},

2. 06bveanHeHns mHoxecTB A={1, 2} n B={3, 4, 5},

3. nepeceyeHusa mHoxecTB A={a, b} n B={c, d, e},

4. o6veanHeHnst MHoxecTB A={a, b} n B={a, b, c}.

OrteeT: 2 (1 6ann)

HeobxoamMmo yMHOXNUTE 4 Ha 3, UCMONb3ya NOAXOA K HaTypanbHOMY YMCAY, Kak K pe3ynbTaTy
n3MepeHus BennynHbl. B kayecTBe eanHNYHOro oTpeska e BblbpaH oTpe3ok anuHon 3 cm. B kayecTBe
HOBOW eaUHULIbI U3MEePEeHNsa HeobBX0AMMO BbIGpaTb EANHUYHBIA OTPE30K €1 ANTMHON:

1. 1cm

2.12cm

3. 4cm

4. 3cm

OrteeT: 1 (1 6ann)

YUT06bI pasgenutb 6 Ha 2 C TOYKN 3pEHNsI TEOPETUKO-MHOXECTBEHHOIO NOAX0Aa K MOCTPOEHUIO CUCTEMBI
LenbIX HeoTpuuaTenbHbIX YUcen (AeneHne no coaepXaHuto) HYy>KHO...

1. pa3buTb MHOXeCTBO, COCTOsILLee N3 6 arIeMeHTOB Ha ABa NPOU3BOSIbHbIX HenepeceKarLmnxcs
NOAMHOXEeCTBa U HANTU MOLLHOCTb MONYYMBLUMXCA NOAMHOXECTB;

2. pa3buTb MHOXeCTBO, COCTOSILLEE N3 6 ANEeMEHTOB Ha ABa NPOU3BOSIbHbIX HENepeceKaoLnxXcs
PaBHOMOLLHbLIX NOAMHOXECTBa U HaNTN MOLLHOCTb MOSYYMBLLMXCS NOAMHOXECTB;

3. pa3butb MHOXECTBO, COCTOSILLEE U3 6 3NEMEHTOB Ha HernepeceKarLmecs NOAMHOXECTBA, B KaXA0M
13 KOTOPbIX MO 2 3NeMeHTa U HauTK KONM4YeCcTBO NOAMHOXECTB;

4. BbIAENUTb N3 MHOXECTBA, COCTOSILLIEro U3 6 3aneMeHToB, NOOMHOXECTBO, codepXallee 2 snemMeHTa u
HanWTN MOLLHOCTb OCTaBLLErocsi MHOXeCTBa.

Otser: 3 ( 1 6ann)

BbibepuTte npaBunbHoOe yTBEPXKOEHNE

1. MNo3numMoHHasa cMcTeMa CUMCIEHMUS - 9TO Takasi CUCTEMA, B KOTOPOM 3HAYEHNE KayKaoro 3Haka,
NCcnonb3yemoro Ans 3anucu Ynucna, 3aBucuT OT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu yucna.
2. He pecATnyHasa cuctema cymcreHus He MoXeT ObiTb NO3ULIMOHHOM.

3. K N0o31uUmMOHHON cucTteme CYUCNEHNs OTHOCUTCS He TOMNbKO NpuBbIYHAA Ham "apabckas" Hymepauwms,
HO 1 pUMCKas cMcTemMa CHMCNEHMS.

4. AncaBnTom NO3NLIMOHHOM CUCTEMbI CHUCIIEHUSI MOXKET ObITb NIOOOE KOHEYHOE MHOXECTBO 3HAKOB.
Otsert: 1 (1 6ann)

3anuwm Yncrno 4 B ABONYHON CUCTEME CYUCTIEHUS
OTBerT:
Otet: 100 (1 6ann)

Kak 6ygeT 3anmcaHoumcno 3 npu NnepeBoae 13 NATEPUHHON CUCTEMbI CHUCTIEHUS B ECATUYHYIO?
OtBer:
Otgert: 3 (1 6ann)

Yuncno 127 3anmcaHo B BOCbMEPUYHOW CUCTEME CHMCIEHMS. 3anuwinmTe YMcno, HenocpeacTBEHHO
cnefyollee 3a HAM B 3TON CUCTEME CUUCTEHUS.

OrtgeT: .

Otet: 130 ( 1 6ann)

HO[ uncen 12 n 36 paeeH .
OteeTt: 12 ( 1 6ann)



3apaHua gnst nposepkn akcnepTa (46)

Bbluncnute paumoHanbHbiM crnocobom. OnuwuTe, Kakme npaBuna W CBOMCTBA apdMeTUYEeCKMX
OENCTBMI BbINKN NCNONb30BaHbI B NPOLECCE BbIMUCIEHUN.

A) 53734+(1575+41266)

B) 250-(100+4)

O6pasey oTBETA.
A) 53734+(1575+41266)=53734+(41266+1575)=(53734+41266)+1575=95000+1575=96575
Mcnonb3oBaHbl KOMMYTaTUBHOCTb M aCCOLMATUBHOCTL CITOXEHUS.
B) 250-(100+4)=250-100+250-4=25000+1000=26000
Ncnonb3oBaHa AUCTPUBYTUBHOCTb YMHOXEHUSA OTHOCUTESBHO CIOXEHUS
Kputepum oueHkn. 16 — nony4veH npaBurbHbIA OTBET paunoHarnbHbiM cnocobom B npumepe A
16 — nony4eH NpaBubHbIN OTBETPaALMOHArbHLIM CNOCOOOM B npumepe b
16 — ykasaHbl BEpPHO W B MNpaBWIbHOM MOPSAKE WCNONb30BaHHbIE CBOWCTBA
aencteun B npumepe A
16 — BEPHO yKa3aHO MCMonb30BaHHOE CBOMCTBO AENCTBMI B npumepe b.
O6Lwee konnyecTBo 6annoB 3a 3agaHne = cymme HabpaHHbIX 6annos.



