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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI
B1.0.05.03 MATEMATUKA N UHPOPMATUKA

1. Koa u HauMeHOBaHMe HanpaBlieHUs1 NOAroTOBKMU:

44.03.05 MNMeparormnyeckoe obpasoBaHue (C AByMS NPOPUASMU NOAFOTOBKM)
2. Mpodmnu nogrotoBkn: HayanbHoe obpasoBaHue. [JowkonbHoe obpasoBaHmne

3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. ®opma oby4eHus: oyHasi, 3a04Has
5. Kachepgpa, oTBevaroLwan 3a peanmsaumio QUCLUNIINHBI:
Kadpegpa Teopun n METOAUKN HaYarbHOro obpasoBaHus
6. CoctaBuTenb nporpammbl: biikosa T.[1., kaHA. neq. HayK, OOLEHT;
7. PekomeHpoBaHa: Hay4YHo-meTogmnveckum cosetoMm dunmnana 04.07.2022, npotokon Ne9
8. YuebHble rogbl: 2022-2023, 2023-2024, 2024-2025 CemecTpbl: 1-5 (0o)
2022-2023, 2023-2024, 2024-2025, 2025-2026 CemecTpbl: 2-7 (3¢p0)



9.Lllenu n 3apgayum y4e6HON AUCLIMNIIUHDI.

Llernibto oceoeHusi ducyunuHbl s819emcsi NOAroToBka byayuiero cneuyvanucta, obnagarowero
Heo6Xo4MMbIMN TEOPETUYECKUMM 3HAHUAMUN N NPAKTUYECKMMUN YMEHUSIMU, obecneyvmBaoLLMm
BO3MOXHOCTb peanu3auumn KayecTBeHHOro obpasoBaTernbHOro npouecca Mo npeameTHom
obnactm Matematmka n WHdopmaTtuka, (popMMpOBaHMSA SneMeHTapHbIX MaTemMaTU4eCKuX
npeacTaBneHnn  OOWKOSIbHUKOB W MaTeMaTU4eCKUX  3HaHUW, YMEHWWA, HaBblkOB U
KOMMNETEHTHOCTEN MNagLNX LLIKONbHUKOB.

3adayu oucyunnuHebl:

— OCBOEHME TeOopeTMYeCKMX OCHOB npenodaBaHuMs OUCUMNANH  npeaMeTHon obnacTu
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 OCO3HAHWUIO U MNPUMEHEHUIO TEOPETMYECKMX 3HAHWA Mpu
NpoeKkTMpoBaHnn obpas3oBaTenbHOrO npouecca B HayanbHOW LWIKOME W [OOLWKOSbHOM
obpasoBaTenbHOM yYpEeXaAEeHUN;

- pacKpbiTb MMPOBO33pEHYECKOE 3HAYEHNEe MaTeMaTukK, yrnybuTts npeacTaBneHns 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 nutepaTypomn.

10. Mecto y4yebGHOM AucumnauHbl B CcTpykType OOIll: 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 LIKOSbHbIX AUCUUNINH
npegmeTHon obnactn MatemaTtuka n MHgopmaTtuka.

N3yueHne gaHHOM ANCUMNNUHBI ABNSEeTCS HEOO6X0AMMOM OCHOBOW AN NOCneaylLwero
OCBOEHUA OUCUMUNIMHBI  MEeTOoAMKa npenogaBaHus MaTeMaTMKM B HavanbHOW  LIKone,
MHdopmaTrka n metogumka ee npenofaBaHnda B Ha4anbHOW LLKOSE C MPaKTUKYyMOM.

11. MnaHupyemMbie pe3ynbTaTbl O0y4YeHUsi MO AUcUUNNUHe/MOAyNIO (3HaHWUA, 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
TeopeTnvecKkmne nonoxeHmnsa

CnocobeH COOTBETCTBYIOLMNE 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 MHdopmaTHka




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
OucumnnuH B obbeme,
HeobxoagmMmom angd

3Haem: OCHOBHbIE MOHATWSA, (haKTbl U
TEeopeTnYecKkne NomnoXeHns
ANCLUWNIMHBLI HeoBXoaAMMblE AN
peLleHnst METOONYECKUX 3a4ady 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 aHanm3a n | NoHATMA 1 dhakTbl, Heobxoaumble ans
cuctemaTnsaumm KOMMNJIEKCHOro aHanmsa 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 Maremartuka u
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) pasBUTMSA HayKn N 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 SaHHON
aNCUMNInHE.

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
0ocobeHHocTen obyyaroLmxcs.

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
3aoyHas ¢popma o6yyeHus
TpyaoemMKocTb
Bug y4ebHow paboTbl Mo cemecTpam
Beero 2 3 4 5 6 7
KoHTakTHas paboTta 76 10 10 20 16 10 10
B TOM 4YuCnE: nekuum 30 4 4 8 6 4 4
npakTn4eckmne 46 6 6 12 10 6 6
CamocTosTenbHas paboTta 465 62 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 HeCOOCTBEHHble MNOAMHOXecTBa. Yucno
BCEX MOAMHOXECTB KOHEYHOro MHOXeCTBa. YHMBepcanbHoe
MHOXeCTBO. PaBHble MHOXecTBa. CBA3M (OTHOLLEHUS) MeXay
MHOXecTBamMu. V300paxeHne MHOXECTB C  MOMOLLbIO
anarpamm (kpyros) unepa.

2) [MepeceveHne wMmHoxecTB. OO603HadeHMe onepauum
nepeceyvyeHust MHOXeCTB. MnnocTpaumst Ha Kpyrax Junepa.
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  Kkpyrax Onnepa. Vcnonb3oBaHue
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 $BMSE€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 npou3BedeHME KOHEYHOro 4ucria 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
cootBetcTBMa. O6pa3 u npoobpas. pacd cooTBeTCTBUS.
padmk cooteBeTcTBUsA. Cnocobbl 3agaHWsi COOTBETCTBMS.
Mpumepbl  COOTBETCTBMSA  MexXOy  9drneMeHTamMn  ABYX
MHOXECTB B Kypce MaremMaTWKu HayanbHOW  LUKOSbI.
O6paTtHble " NPOTUBOMNOSIOXHbIE COOTBETCTBUS.
OtobpaxeHuss n ux Buabl. 'pacd n rpaduk otobpaxeHus.
B3avMMHO oOpHO3HauHble OTOOpaxeHusi. PaBHOMOLUHbIE
MHOXeCTBa.

5) BuHapHble OTHOLLEHNsI Ha MHOXecTBe. Cnocobbl 3agaHns
OTHOLLEHUSA MeXAy JdneMeHTamum MHOxecTBa. [lpumepbl
OTHOLLUEHUN MeXay 3nemMeHTaMn MHOXEeCTBa B Kypce
MaTeMaTUKNM HadvanbHOW wWwKomnbl. CBOMCTBA OTHOLLEHWUN.
OTHOLWeEHNEe 3KBUBANEHTHOCTM M pa3bueHne MHOXecTBa Ha
knaccbl. OTHOLWIEHMA CTPOroro W HECTPOroro nopsiaka.
YnopsagoYyeHHbleE MHOXECTBA.

3nemeHThI
MaTemMaTU4eckomn
NOruku

6) MoHsATMa. O6bEM 1 cogepkaHue noHaTus. Onpepenexve,
cBOMCTBA WU npusHakn noHatusa. Onpegensemble U
Heonpegensiemble  noHATUs.  Cnocobbl  onpegeneHus
noHATMa. TpeboBaHusa K  onpegeneHuam. CTpykTypa
onpeeneHns Yyepes poa 1 BUOOBOE OTNNYUe.

7) OTHoweHns  Mexgy  NOHATUAMMU. MnntocTtpaums
OTHOLLUEHUIN MeXAY NOHATUAMU C MOMOLLbIO KpYros dunepa.

8) Bhbicka3biBaHUA: onpegeneHune, obosHaveHne. 3HaveHus
WCTUHHOCTU  BbicKasbiBaHus. [lpocTble ©“  COCTaBHble
BbICKa3bIBaHUS. Jlornyeckne onepauuu Hag
BbICKa3bIBAHUAMMN: KOHBHOHKUNS, AU3BIOHKUNS, UMNIMKaUus,

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

Jlornyeckne onepaumn Hag npegukaTamMu: KOHbLHOHKLNS,
OM3BIOHKUMUA, UMNNMKaUud, 9SKBMBAmNeHUMs, OTpuulaHue.
MHOXecTBa  UCTUHHOCTM  NOTMYECKMX  onepaumin  Hapg
npegukaTamu. KBaHTOpHbI. OnpepenexHune 3Ha4YeHun
UCTUHHOCTU  MNPEenyioKeHUNn,  cogepXaliMx  KBAHTOPbI.
OTpuuaHue  BbiCKasblBaHWA,  COAEPXalMX  KBAHTOPbI.
OTHOWeEHMA NOrMYeckoro crnegoBaHMs U PaBHOCUIBHOCTM.
Heobxogumble 1 JOCTaTOYHbIE YCOBUSI.

PasnnuHble nogxoabl K
NOCTPOEHUIO  CUCTEMBI
Lenbix
HeoTpuuaTenbHbIx
yucen.

10) TeopeTUKO-MHOXECTBEHHbIA MOAX04 K MOCTPOEHUIO
CUCTEMbl LenblX HeoTpuuaTtenbHblXx 4ucen. [loHATue
HaTypanbHOro 4Ymcna u  Hynsa. MHOXecTBO  uenbIx
HeoTpuuaTtenbHbIX Ynucen. OTHOWEHMSA «KPaBHOY», KMEHbLUEY,
«Bonblle» Ha MHOXECTBE LEeNblX HeoTpuuaTenbHbIX YMCen.
HatypanbHbin pag. Psag uenbix HeoTpuuaTenbHbIX Yucen.
CnoxeHne Ha MHOXECTBE LiefblX HEOTpULATENbHBIX YACEN U




ero ceovictBa. BBegeHune onepaumm CrnoxeHnsa B HayarbHOM
Kypce MaTemMaTukn. BblumTaHme Ha MHoOXecTBe UenbixX
HeoTpuUaTenbHbIX Yncen. CBA3b BbIMUTAHUSA CO CIIOXKEHUEM.
BBegeHne onepauum BblMMTaAHUA B HayanbHOM  Kypce
mMaTemaTukn. [lpaBuna BbIYMTAHUA 4YUCAA M3 CYMMbl U
CYMMbl M3 u4ucra. YMHOXEHME Ha MHOXEeCTBe LerbiX
HeoTpuuaTenbHbIX Yucen u ero ceonctaa. CBA3b YMHOXEHUSA
CO cnoxeHveMm. BsepgeHue onepauun yMHOXEHUS B
HayanbHOM Kypce Mmartematuku. [leneHne Ha MHOXecTBe
LuenbiX HeoTpuuaTemnbHbIX YuCen: MO COAepXaHul U Ha
paBHble 4YacTu. CBA3b AeneHuss ¢ yMHoxeHuem. Cnydau
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. MNMoHaTe 06 akcMomaTMyeckom MeTode MOCTPOEHUS
Teopun. OTHOLWIEHME «HEMNOCPEeACTBEHHO crnefosaTb 3ay.
Cwuctembl MeaHo. HaTtypanbHbii pag. OnpegeneHne uenoro
HeoTpuuaTtenbHoro uucna. Psag uenbix HeoTpuuaTenbHbIX
yncen. Metog maremartmyeckon uHAyKUMM. CnoxeHue Ha
MHOXECTBE LenbiX HeoTpuuaTernbHbIX YACen U ero CBOMCTBA.
Tabnuua cnoxeHns 0gHO3HAYHbIX Yncen. 3aKoHbl COXEHWS.
12) YMHOXEHWEe Ha MHOXEeCTBE LeNbIX HeoTpuuaTenbHbIX
yucen M ero cBOWCTBa. Tabnvua yMHOXEHUS O4HO3HaYHbIX
yucen. 3akoHbl YMHOXeHUs. BbluuTaHMe Ha MHOXecTBe
Lenbix HeoTpuuaTenbHbIX Yicen U ero ceonctea. Tabnuvua
BbluMTaHMa uucen. [lpaBuna BbluuMTaHusA. [eneHue Ha
MHOXECTBE LefblX HeoTpuLaTEeNbHbIX YUCEN, Kak onepauus
obpaTHas YMHOXEHMIO. Heobxogumoe ycrosue
CYLLIECTBOBAHWUSI 4aCTHOro HaTtypanbHbiX 4ucen. [lpaBuna
nenenus. [eneHne ¢ ocTtatkoMm. CBOWCTBaA MHOXecTBa
uenbiX HeoTpuuaTenbHbIX Yucen. MHOXeCTBO HaTyparnbHbIX
ymncen Kak rpynna.

13) HatypanbHoe 4ucno Kkak pesynbTaT U3MepeHusi
BenunuuHbl. MNMoHATME OTpeska HaTypanbHOro psga uucen u
CYéTa 9NemMeHTOB KOHEeYHOro MHoxecTtBa. [lopsgkoBble K
KONnyecTBeHHble HaTyparnbHble Yucna. Cuctema nsmepeHus
BeNMYMHbI.  TOHATMA  MepkM N Mepbl  BENUYMHbI.
HaTtypanbHoe 4ncno kak mepa BenuuuHbl (OfIMHbI OTpeska,
nnowagn  nNpsMOyrosfibHUKa, O6bEMa  MPSMOYroOfibHOro
napannenenunega, Maccbl Tena, NPOMeXyTka BpPEMEHW).
CyMma HaTypanbHbIX YMCEN Kak Mepa BENWYUHbI, Hanpumep,
ONWHBbI OTpe3Ka, COCTOSILLEro M3 ABYX [OaHHbIX OTPE3KOB.
PasHoCTb HaTypanbHbIX 4MCen Kak Mepa BeNUYuHbI,
HanpuMmep, ANWHbl OTpeska, SABNAKLWErocs OONOMHEeHUEM
ofHoro otpeska [o Apyroro. lNpousBeaeHwe HaTypanbHbIX
yMcen Kak Mepa BenuuuHbl, Hanpumep, ANWHbI OTpeska B
pe3ynbTate nepexoda OT OA4HOW eauHuubl K apyron, 6onee
Mernkon. YacTHoe HaTypanbHbIX YMCEN Kak Mepa Benu4uHbl,
HanpuMMmep, OJIMHbI OTpe3ka B pes3ynbrarte nepexoga oT
OLHOW eguHULBI ONUHBI K gpyron, 6onee KpymnHOMW.

Cuctembl cHUCTIEHUSA

14) TloHsaTMe cuctembl cuucneHus. [lo3vUMOHHBIE 1
HEMNO3MLMOHHbIE CUCTEMbI cuMmcreHus. [lecatudHas cuctema
cuncnenus. [ecsaTudHasi 3anucb HaTypanbHOro u4ucra.
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 OQHOM CUCTEME CUYMUCIEHUSA K 3anvcu ero B
OpYron cucteme CYMCNeHus.




[JenumocTtb Ha
MHOXXeCTBe LienbiX
HeoTpuuaTenbHbIx
ymucen

16) OTHOWeEHNe [OEenuMMOCTM Ha MHOXECTBE  LEerbiX
HeoTpuuaTernbHbIX Ynucen n ero cBoncTBa. Mcnonb3oBaHue
OTHOLUEHMSA [EeNMMOCTM B Kypce MaTeMaTuKM HavarbHON
WwKonbl. Teopembl O AENMMOCTU CYMMbl, pPas3HOCTU W
npousBeneHua umcen. Teopema O HeOEeNUMOCTM CYMMBbI.
MpusHakn pgenumoctn Ha 2, 3, 4. 5, 9, 25. lpoctbie u
cocTtaBHble 4ucna. CsorctBa npocTbix ymcen. Cnocobbl
pacnos3HaBaHus NpocTbix Yncen. PeweTto OpatocgeHa.

17) Teopema EBknnga o MHOXecTBe npocTbix yucen. ObLuiee
KpaTHoe u obwun genutens uucen. HaumeHblwee obuiee
KpaTHoe umucen wn ero cBowncTBa. Hambonbwunm oOwmn
Jenvtenb Yucen u ero cBoncTea. BaanmHo-npocTsie uucna.
MpuaHakm pgenumocTn 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
anrebpaunyveckux onepauun. Anrebpanyeckue CTPYKTypbl C
oOHOW 1 ABymsA anrebpanyeckumm onepaunsmMm.

19) WcTtopus BO3HWKHOBEHWS MOHATUMA OTpUUaTENbHOrO
yucna, uppaumoHaneHoro uyucna. TpeboBaHusa K npoueccy
pacwuvpeHus noHatMa uucna. OTpuuaTenbHble  Lenble
yucna. Moaynb uenoro uucna. Onepauuv Hag UenbiMU
yucnamn. CBowicTBa MHOXecTBa LUenblx uucen. Konbuo
LenbIxX yucen. OObIkHOBEHHas apobb. MoHsaTne
0bOblKHOBEHHOW [Opobu B Kypce MatemaTuKkM HavanbHOW
wkonbl. PaBHble agpobu. OCHOBHOE CBOWCTBO [AOpobu.
Cokpawenne ppoben. [lpuBeneHne ppoben k obuwemy
3HameHaTento. OTHOLEHNE «PaBHO» HA MHOXeCTBe Apoben.
20) TloHATME nNONOXWUTENbLHOMO pPaLMOHanbHOro 4ucna.
CnoxeHne  NONOXWTENbHbLIX  pauUOHanbHbIX  YMCen.
MpaBunbHble 1 HenpaBunbHble Apobu. CmeluaHHble yucna.
3aKoHbI (cBowicTBa) CrnoXeHus NONOXUTENbHbIX
pauuoHanbHblX  4ucen.  BbluuTaHme  NOMOXWUTENbHbIX
pauvoHanbHbIX  YMCen.  YMHOXEHVWEe  MOMOXWUTENbHbIX
paumoHanbHbIX 4ucen. 3akoHbl (CBOMCTBA) YMHOXEHUSA
MONOXUTENBHbIX pauvoHasnbHbIX yucen. OeneHve
NONOXUTENbHbIX pavumoHanbHbIX yucen. CsolicTBa
MHOXeCTBa MONOXUTENbHbIX pauMoHanbHbIX uYncen. [lone
pauMoHanbHbIX Y1cen.

21) MoHATne n obosHavyeHue gecatnyHon apobu. Onepaumm
CMOXEHUsI, BbIMUTAHWUS U YMHOXEHWUS Hag [OeCATUYHbIMU
apobsamu. CpaBHeHue pJdecaTudHbix gpoben. O6palueHune
0b6blkHOBEHHON Apobu B AecAaTudHyto Apobb. BeckoHeuHble
AecATnYHble nepuogndeckne Apobu. [eneHne OecATUYHbIX
apobein. O6palleHue 6eckoHe4YHon [EeCATUYHOM
nepuoaunyeckomn opobu B 06bIKHOBEHHYHO ApOOb.

22) TlMoHATWE NONOXUTENBHOMO MpPpPaUUOHANbLHOMO 4Yucna.
MonoxuTenbHble AewicTBUMTENbHbIE 4Yucra. Onepaumm Hag
NONOXWUTENbHLIMA ~ OEWCTBUTENbHLIMA  YUCraMn.  3aKOHbI

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

COOTBETCTBME MEXOY MHOXECTBOM OENCTBUTENbHBIX YnCEN
" MHOXECTBOM  TOYE€K  MPSIMOMN. Onepauuu Hag
JencTBUTENbHBIMA yncnamu. CsoictBa MHOXecCTBa
[EeNCTBUTENbHbIX yucern. PacwupeHue MHOXecTBa
JeNCTBUTENbHbIX Yncen. NoHATME KOMMNNEeKCHOro Yymucna.

BblipaxeHus,
paBeEHCTBA,
HepaBeHCTBa,
ypaBHeHUs, PyHKLUK

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.
ToxpgecTBeHHbIe Npeobpa3oBaHNs BblpaXXeHU. ToXOeCcTBO.




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

24) YpaBHeHne ¢ ogHon nepemeHHon. KopeHb (pelueHwue)
ypaBHeHuda. Obnactb onpegeneHunsa 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 pELUEeHUN. YpaBHEHWEe §NVMHUM B CuUcTEME
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 YpaBHEHWIN, 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 peLueHus.
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 MepemeHHoW. 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 yHKuMN. MOHOTOHHOCTbL (YHKUUKN. YETHBIE 1
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 obpaTtHon
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.
KBagpatnuHaa  yHKuMsA, e€é cBoucTBa 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. F'eomeTprnyeckoe
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  BeNnUYuHbl.  [pou3BOAHbIE  BEMUYUHbI.
CkansipHble BenMYuHbl. AgAWTUBHBIE BENUYMHBLI. BenuunHel,
u3yyaemble B Kypce MaTemMaTWKM HadanbHOW  LUKOMbI.
AOONTMBHO-CKanspHble BenuyuHbl, ux cBoncTtBa. Cuctema
n3MepeHuns aAaVMTUBHO-CKaIsSpHON BENUNYMHbI.
Xapaktepucivka  pesynbTata  W3MEpeHWs  BEJTUHMHBI.




Uctopus pasBuTns CUCTEMBI eavHnL BENWYVH.
MexagyHapogHas cuctema eavHuL.

29) OnuHa oTpe3ka M ero mamepexHue. Couamepumbie U
Hecousmepumble OTpe3ku. [nuHa NOMaHOW NMHUKM U OyTn.
Cnocobbl wunamepeHuss. CraHgapTHble eauvHWUUbl  OfWHBI,
OTHOLLEHUA Mexay HumMU. CBOWCTBA YMCMNEHHBLIX 3HAYEHWN
OnuHbl. BenuunHa yrma n eé uamepenue. CtaHoapTHble
€VMHULbI BEMMYUHBI yria, OTHOLUEHUSI MeXAY HUMU.

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

31) O6bém Tena u ero uamepeHune. Cnocobbl n3MepeHus
obbéma B wWwKonbHOM npakTuke. CTaHOapTHble eauHuUbI
ob6béMa, oTHOoweHus mexay Humu. CBOWCTBA YUCIOBbIX
3HayeHnn obbéma. O6bembl Mpu3Mmbl, NMpamuibl, LWapa.
Macca Tena n eé nsmepenwe.

32) CraHgapTHble €eOVHWULbBI MacCbl, OTHOLUEHUS Mexay
HUMK. CBOMCTBA YMCMEHHBIX 3HA4YeHu macchl. Bpemsa n ero
namepenune. Cnocobbl n3MepeHus. EauHuMUbl M3mMepeHus
NMPOMEXYTKOB  BPEMEHW,  OTHOLIEHWS  MexXay  HUMMW.
3aBMCUMOCTb Mexay BenuiuHamu: a) LeHa, KOIMYeCTBO,
ctoumocTb; ©) CcKOpOCTb, Bpemsl, MNyTb MNPAMOSIMHENHOIO
pPaBHOMEPHOrO ABWXEHUS; B) NPOM3BOAUTENBHOCTb TpyAa,
BpeMSs, BEnM4YMHa BbINOMHEHHON paboThl; ) HOpMa Ha OA4HO
nsgenue, KONMMYECTBO W3OENUIN, BENUYMHA BbIMOMHEHHOW
pabotel un gp. Vcnonb3oBaHWe 3aBUMCMMOCTU  MeXay
BENMYMHAMM NPV peLleHnn 3aday B Ha4yanbHOM LIKoONe

10.

"eomeTpuyeckme
npeobpasoBaHusa curyp
Ha MMNOCKOCTW.

33. TloHstne  npeobpasoBaHuWss  nnockocTu.  Buabl
npeobpasoBaHuii. ToxaecTBeHHOE npeobpasoBaHue
nnockocTtu. MoHsATMEe ABWXKEHUS. Buabl ABUXKEHUIA NNOCKOCTY:
napannenbHblii NepeHoc, NOBOPOT, LieHTpanbHasi U oceBas

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

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 06paboTkn MHopmauun.
3apaHve rpadoB ¢ nomowbio  maTpud. [padmueckoe
npeacTtasneHue rpadgos. Onepaunn Hag rpadamu.

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

37. Bo3HuKHOBEHME ¥ pas3BuTUe reomeTpuun. [OenykTmeHoe
noctpoeHve reomeTpum EBknupa. MNprvmepbl HEEBKNNOOBbLIX
reomeTpun.

38. Akcuomatuka [wnbbepta. eomeTpuyeckme Urypebi.
OTHoweHMa paBeHCTBa W 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
pasnuyHbIX UHCTPYMEHTOB.

40. Teopembl 06 0BLLMX TOUYKAX OKPY>KHOCTU 1 npsMon. [Byx
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. MHOrorpaHHukM 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 MHOXECTB MepeyvncrneHneMm 3reMEHTOB U
XapaKTepucTn4eCckMMm CBOMCTBOM.

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

3) BbinonHeHve onepaunii nepeceyeHnst U 0ObeAMHEHUS C
KOHEYHBbIMW N OECKOHEYHbIMU YUCITOBLIMU W 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
Krnaccbl U BbINOMHEHME Knaccumkaumm MHOXECTB.

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

CooTtBeTcTBUA 7]
OTHOLLEeHUs

8) Pabota c coOTBETCTBUSAMWU MEXOY MHOXECTBaAMMU.
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
NPOTUBOMOOXHOIO AaHHOMY.

10) Pabota C  OTHOLEHUAMU Ha  MHOXecCTBe.
MogenupoBaHue  OTHOWeEHWSs € NoMmolwbk  rpada.
YcTaHoBNeHWe CBOWCTB M BUAa OTHOLUEHUS.

3nemeHThI
MaTemMaTU4eckomn
NOruku

11) PaboTa ¢ matematuyeckummn noHATuamMu. OnpegeneHve
obbeMa 1 cogepxaHus NOHATUS.

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
WUCTUHHOCTU npegukarta, ee rpaduyeckoe mM3obpakeHne Ha
YMCIOBOW MPSIMON U YNCIOBOW MIOCKOCTMU.

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

16) OTHoLweHne JIOrnM4yeckoro crnegoBaHus 7]
paBHOCUNbHOCTU. HeobxoamMMble 1 4OCTATOYHLIE YCITOBUS.
17) Pabota c ymosaknioyeHnsmu. BbisBneHue noruyeckomn
CTPYKTYpPbl YMO3aKITIOYEHUA U ee NepeBoj Ha SA3blK TEOpUM
MHOXeCTB. BbisicHeHune norm4eckom npaBuUibHOCTH
NOCTPOEHMS YMO3aKITHYEHNSI

PasnnuHble noaxoabl K
MOCTPOEHWIO  CUCTEMBbI
Lenbix
HeoTpuLaTENbHbIX
yncen

18) BbiMmonHeHve [EeWCTBUA C HaTypanbHbIMWM 4YMCNaMy B
TEOPETUKO-MHOXECTBEHHOM, akCMOMaTUYECKOM NOoAXOAEe U C
HaTyparnbHbIMW YUCMaMU KakK pesyrnbTataMmum U3MepeHus
BESTUYVH.

19) [lokasaTenbCTBO MaTeMaTU4YecKux TOXAECTB METOOOM
MaTEMaTU4ECKON MHOYKLINW.




CucTteMbl cumcrneHuns

20) BbinonHeHue [encTBuii C HaTypasnbHbIMU 4YMCNlamMu 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  MO3ULUMOHHBLIX  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) PelweHune 3agad Ha onpegeneHne 3agymaHHOro 4ucra
Mo €ero xapakTepuciuke B [OECATUYHOM W 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  BUAE.
BbisiBrieHne NpoCTbiX 1 COCTaBHbIX YnNCEN.

29) Bbluucnenve HOLO u HOK  uucen pasnuuHbiMu
crnocobamu.

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

31) HokasaTenbCTBO YTBEPXKAEHUA O OENMMOCTM METOAOM
MaTeMaTU4eCcKon 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
OuHapHom anrebpanyeckon 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 YUCaMN.
39) Pabota Cc OOBbIKHOBEHHbIMW 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 Mnpeobpa3oBaHusa  anrebpanyveckmx
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) Anrebpandeckoe n 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) TlocTtpoeHue rpaduKoB U UCCNedoBaHME 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 (PYHKLMMU U APOBHO-NMMHENHON OYHKLUMK 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 33afady 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 courypamm Ha nnockocTu
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 cpeactBom 0b6paboTKM
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 TpeyronsLHUKOB

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 Jnnepa, onpeaeneHne BMaa MHOTOTPaHHUKOB U UX

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 18 38
2 CoOoTBETCTBUSA U OTHOLUEHUS 4 6 18 28
3 OnemMeHTbl MaTeMaTU4eCKON 8 14 20 492
NOTVKK
OK3ameH 36
Wtoro B 1 cemecTpe: 18 34 - 56 144
PasnuyHble nogxonpl K
4 NOCTPOEHUIO CUCTEMBI LiefbIX 8 6 18 32
HeoTpuUaTenbHbIX YMicen
5 Cuctembl cumcnexnst 6 16 18 40
[enumocTb Ha MHOXecTBe
6.1 LenbiX HeoTpuuaTenbHbIX 4 14 18 36
yucen
Ok3ameH 36
WToro Bo 2 cemecTpe: 18 36 - 54 144
[enumocTb Ha MHOXecTBe
6.2 | uenbix HeoTpuUaTenbHbIX 0 4 18 22
yucen
7 PaclinpeHune noHsaTus ymucna 8 6 18 32
8 BblpaxkeHus1, paBeHCTBa, 10 24 20 54




HepaBeHCTBa, ypaBHeHWs],

dyHKUMN
Ok3ameH 36
Wtoro B 3 cemecTpe: 18 34 - 56 144
9 BenuyunHbl 1 X nsmepeHuns 10 8 18 36
"eomeTpuyeckmne
10. | npeobpa3oBaHus Ha 8 10 18 36
N0OCKOCTU
3auét 0
Wtoro B 4 cemecTpe: 18 18 - 36 72
1. MaTemaTtunyeckme cpencrea 4 6 12 29
06paboTkn nHopmaLmm
12 | OnemeHTbl reomeTpun 10 10 30 50
3auét 0
Wtoro B 5 cemecTpe: 14 16 42 72
Bcero: 86 138 - 244 576
3aoyHas ¢popma ob6yyeHus
Ne HanmeHoBaHue TemMbl Bupe! saHsTui (4acos)
CamocTosTenbHas
n/n (pasgena) gucuunnmHel Jlexummn | Mpaktnyeckme | JlabopaTopHblie pa6oTa Bcero
1 OnemMeHTbl TEOPUM MHOXECTB 1 2 18 21
CoOTBETCTBMSA N OTHOLLEHMS 2 2 24 28
31 OnemeHTbl MaTemMaTUYECKON 1 2 20 23
NOTVKK
WToro Bo 2 cemecTpe: 4 6 - 62 72
3.9 OnemeHTbl MaTemMaTUYECKON 2 2 13 17
NOTVKK
PasnunyHble nogxoap! K
4 NOCTPOEHUIO CUCTEMBI LiEfbIX 1 0 20 21
HeoTpuUaTenbHbIX Ynicen
5 Cunctembl cumcneHnst 1 4 20 25
Ok3ameH 9
Utoro B 3 cemecTpe: 4 6 - 53 72
[enumocTb Ha MHOXecTBe
6 Lenbix HeoTpuuaTenbHbIX 2 4 38 44
yucen
7 PacwunpeHne noHaTms vymicna 2 2 37 41
BblpaxeHus, paBeHCTBa,
8 HepaBEeHCTBa, ypaBHEHUS, 4 6 40 50
dyHKUNN
Ok3ameH 9
WT1oro B 4 cemecTpe: 8 12 - 115 144
9 BenuynHbl 1 nx namepeHus 2 4 50 56
"eomeTpuyeckme
10. | npeobpasoBaHus Ha 4 6 69 79
N0CKOCTU
Ok3ameH 9
Wtoro B 5 cemecTpe: 10 - 119 144
1. MaTemaTtunyeckme cpeacrea 4 6 58 68
00paboTkn MHopMaL MK
3auét 4
Wtoro B 6 cemecTpe: 4 6 58 72
OneMeHTbl reoMeTpumn 4 6 58 68
3auét 4
WToro B 7 cemecTpe: 4 6 58 72
Bcero: 30 46 - 465 576




14. MeToaun4yeckume ykasaHus ans o6y4aroLmxcs N0 0OCBOGHUIO AUCLIUNTIUHDbI

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
nporpamMmmbl 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, 3aNOXKEHHLIMU 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 nekuuoHHbIX 3aHATUW criegyeT He TONbKO ChnylwaTb 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 Mpeanaraembli
MaTtepwuar, 3agaBaTb BONPOCHI KaK YTOYHSIOLLEro Xxapakrepa, noMorarwme yACHUTb OTAeNbHbIe
nsnaraemble NOsIOXKEeHUS, Tak U BONPOChI NPOAYKTUBHOIO TUNa, HanpaBfeHHble Ha paclumpeHme
n yrnybneHve csegeHun No u3y4yaemMon Teme, Ha BbiSiBfieHME HeLOCTaTOYHO OCBELLEHHbIX
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 AONOSTHUTENBHON NUTEPaTYpPoOn — 3TO MOMOXET YCBOUTb 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 OLEHUBAHUS Kaxaon opMmbl
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 YY4EOHbIX 3aHATWIA, MPONYLEHHbIX MO pasHbiM npuynHam. [Mpu
HeobXo4MMOCTU MOXHO 00paTUTbCA 3a KOHCynbTauuem u MEeTOAMYECKON MOMOLLbI0 K
npenogasaTento.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PEeCypCOB MWHTEPHET,
HeoO6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

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 ka4y. 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
HavanbeHbIx krnaccoB. 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 AxoBnesud. 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) gononHuUTenbLHaa nuTeparypa:
[ 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]/ J1.11. Ctonnosa.—
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
.— 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. Koanos.— CI16.: MNutep, 2004 .— 266c¢.: un.
— (YuebHoe nocobue).— fon. MO P® B kay. y4eb. nocob. Ans cTya. ryMaHUT. 1 COLL.-3KOH.
cneu.-(B nep.) .— ISBN 5-469-00382-5

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

Ne n/n

Pecypc

7

Mo3ameHTbe A., Kpynuk C. CTpaTerum pelleHus MaTeMaTuyeckmnx 3agad: pasnuyHble noaxoabl
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

NcTouHnk

AnekceeBa I'.}O, BrikoBa T.I1., XpunueHko H.N. CBopHMK 3agay 1 ynpaxkHeHUn No matemaTtuke:

ans cysos [TekcT] / I.HKO.AnekceeBa, T.I1. bbikoBa, H.N. XpunyeHko .— M. : Qk3ameH, 2008 .—
190,[2] ¢ .— (YuebHuk onga By3oB) .— Pekom. YMO no cneu. nea. obpas. B kay. y4eb. noc. ans
ctyad. By3oB ([Neq. n metog. Hay. obpas.) .— ISBN 978-5-377-00803-3

Pabo4yast nporpamMma AMCUMNIMHBI C TUMOBLIMW OLLEHOYHBIMU CPEACTBaMY pa3MellieHa Ha
odmumansHom cante mnunana / http://bsk.vsu.ru/ obrazovanie/rabochie-programmy-distsiplin-
po-00p

17. 06pasoBaTeanble TeXHOJIOrmun, ucnoJsib3yembie npun BbinosIHEHNA KprOBOﬁ

paboTbl, BKNOYasa AUCTaHLUUOHHbIe obpa3oBaTenbHble TexHonoruu (AOT), anekTpoHHoe

ob6y4eHue (J0), cmewaHHOe 0Gy4YeHue):
Mpu peanu3auun AUCUMMIIMHBI UCMONb3YOTCS MH(OPMALMOHHO-CNPaBOYHble CUCTEMbI U
npoceccuoHanbHble 6a3bl AAHHbIX:

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

—9nekTpoHHaga bBbubnvoteka [Oucceptauun Poccunckon [ocynapcTtBeHHOW Bubnuorteku

https://dvs.r

sl.ru/

—Hay4yHaga anekTpoHHasa bubnmorteka — http://www.scholar.ru/

—depepanbHbi nopTan Poccurickoe obpasoBaHue — hitp://www.edu.ru/

—MHCbOpMaLI,I/IOHHaFI cncrema «EaonHoe OKHO AocTyna K obpasoBaTtenbHbIM

pecypcam»

http://window.edu.ru/

—denepanbHbiv LEHTP MHOPMaLUMOHHO-00pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru

—EnuvHag konnekumsa Lindbposbix ObpasoBaTtenbHbiXx PecypcoB — http://school-collection.edu.ru/

—OneKTpoHHO-OMbnnoTeyHaas  cuctema  «YHuBepcuTeTckass  bubnuoteka  online»
http://biblioclub.ru/

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLMNIINHBI
nporpamMmHoe obecneyeHue:

-Win10 (1n

n Win7), OfficeProPlus 2010

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET
—Tux Paint
—Adobe Fla

sh Player


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/

KomnbtoTepbl, 06beanHeHHbIe B CeTb C BbIXO4OM B WHTepHeT u obecnedeHnem gocTtyna B
3NEKTPOHHYI0 WMHMOPMaLMOHHO-06pa3oBaTenbHyo cpeay BIY un bBO,

3KpaH, NPUHTEP.

NpoeKTop,

19. OueHou4HbIe cpeAcTBa ANsl NPOBeAEHUA TEKYLIEN U NPOMEXYTOYHOU aTTecTauumn
Mopsaaok oueHKn OCBOeHMSA obyvarowmmucs yd4ebHoro matepuwana onpegensietcs

coepXXaHmem cneayrwmx pasgenos AUCUUNITUHBILL

Ne HanmeHoBaHue KomneteHn | MHaukaTo OueHouHble cpeacTBa
n/ | pasgena AMCuMnivHbI ums pbl
n OOCTWXKEH
ms
KOMMNETEH
Lmmn
1. MaTtemartnyecknn guktaHt « MHOXecTBa.
OTHoweHusa mexay MHoxecTBamn. Onepaumm Hag
MHOXeCTBaMM.
2.CamocTostenbHas pabota Ne1 « OTHoLWeEHUSs
OneMeHTH! TeopuM Mexay MHoxecTBamn. Onepaumm Hag
1 MHONECTB MHOXEeCTBaMNY .
3. CamocTtosiTenbHasa pabota Ne2 «[lekapToBo
npouseeneHne MHoxecTB. Pa3bneHne MHOXecCTBa
Ha Knaccbl»
4. TecTt Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtoaTtenbHaa pabota Ne3 «CooTBeTcTBUSA
” CooTBeTCTBMUA U mMexay MHoxecTBaMmun. OTHOLLEHUSA Ha MHOXECTBE»
) OTHOLUEHUS 2. TecT Ne1
3. KoHTtponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
OnemMeHThI MaTeMaTU4YecKom NIOrNKN»
3. MaTtemMaTuy4eckom 2. TecT Ne2
NOTNKN 3. KoHTponbHas pabota Ne1
4. MaTematuyeckmn guktadT Ne 2
PasnnyHble noaxoabl 1. CamoctosiTenbHas pabota Ne5 «PasnuuyHbie
K MOCTPOEHUIO noaxoAabl K MOCTPOEHMIO  MHOXecTBa  LerbIX
4 cUcTeMbl HeoTpuuaTtenbHbiX 4Yncen. MeTtong mMaTtemMaTudecKomn
uenbix WHOYKUMNY
HeoTpULaTeNbHbIX OriK-8 OriK-8.4 2. TecT Ne3
yuncern KoHTponbHas pabota Ne 2
1. CamoctosaTensHasa pabota Ne6
«lMo3NUNOHHBIE CUCTEMbI CHUCTIEHUS»
5. | Cucrtembl cuncneHuns
2. Tect Ne4
3. KoHTponbHasi pabota Ne 2
[JenumocTtb Ha 1. CamoctosaTensHasa pabota Ne 7 «[JenMmocTb Ha
6 MHOXECTBEe LienbIX MHOXECTBE LiefnblX HeoTpuLaTeNbHbIX YMCen»
) HeoTpuLaTenbHbIX 2. Tect Ne 5
yucen 3. KoHTponbHas pabota Ne2
CamocTosATenbHas pabota Ne 8 «PaunoHanbHble
yucna»
7 PaclmpeHne noHsaTus 2. Tect Ne 6
" | yucna 3. KoHTponbHas pabota Ne2
4. CamocTtosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
BbipaxeHus, 1. CamocTtostenbHaa pabota Ne10 «[llocTtpoenune
g | PaseHcTsa, rpadukoB yHkumi. CBoncTBa PyHKUNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHEHNSA, PYHKLUK 3. KoHTponbHas pabota Ne 3
1. CamoctosTenbHas pabota Ne11 «BenuuumHbl
BenuunHbl u nx N UX N3MEpPEHNEN»
9.
n3mepeHusi 2. TecT Ne8

3. KoHTponbHasa pabota Ne4

KOJTOHKWN,




1. Tect N210

10 OnemMeHThI 2. CamoctosTenbHas paboTta Ne12 «PelwieHne 3agad
reoMeTpumn Ha MOCTPOEHME»
3. KoHTponbHas pabota Ne5
2. Martematnyecknin  guktaHt  «MHOXECTBa.
OTHoweHua mexay mHoxectBamu. Onepaumu Hapg
MHOXEeCTBaMUY.
2.CamoctoaTenbHaa pabota Nel «OTHOLWweEHUA
DNEMEHTbI TeopM Mexay MHOXEeCTBaMMU. Onepauuu Hag
1 MHOMKECTB MHOXeCTBaMM».
3. CawmoctoatenbHass pabota Ne2 «[ekapToBO
npou3BefeHne MHoxecTB. Pa3bueHne mMHOXecTBa
Ha Kraccbl»
4. Tect Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtoaTensHass pabota Ne3 «CooTBeTcTBuMSA
” CooTteeTcTBUA U mMexay MHoxecTBaMmn. OTHOLLEHUSA Ha MHOXECTBE»
OTHOLLEHUS 2. Tect Ne1
3. KoHTtponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
MaTEMaTUYECKON NTIOTUKU»
OnemeHTbl
3 MaTeMaTU4EeCKOM 2. Tect Ne2
HOrVKN 3. KoHTponbHas pa§0Ta Ne1
MK-3.1. 4. MatemaTtn4yeckuin guktaHT Ne 2
5. Matematnyeckun gukraHt Ne 3
JenumocTb Ha 1. CamoctosTenbHas pabota Ne 7 «[JenMmocTb Ha
4 MHOXeCTBE LienblX MHOXeCTBE LiefblX HeoTpuLaTenbHbIX YNcen»
HeoTpuLaTenbHbIX 2. TectNe 5
yucen 3. KoHTponbHas pabota Ne2
1. CamoctosiTenbHas pabdota Ne 8 «PaunoHanbHble
yncna»
5 PacwunpeHue noHaTus 2. TecT Ne 6
yucna 3. KoHnTtponbHas pabota Ne2
MK-3 4. CamocToaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTYpbI»
BbipaxeHus, 1. CamocTtoaTtenbHaa pabota Ne10 «[lloctpoeHune
6 paBeHCTBa, rpadukoB yHkumn. CBoncTBa PyHKLNNY»
HEepaBEeHCTBa, 2. Tect Ne7
ypaBHeHUs, yHKLMK 3. KoHTponbHas pabota Ne 3
2. Tect Ne10
7 AnemeHTsl 2. CamoctosiTenbHas paboTta Ne12 «PelueHune 3agad
reoMeTpumn Ha NOCTPOEHME»
3. KoHTponbHas pabota Ne5
PasnnyHble noaxoabl 4. CamocTtosiTenbHas pabota Ne5 «PasnuuyHble
K NOCTPOEHUI0 noaxodbl K  MOCTPOEHWIO  MHOXEeCTBa  LenbiX
1 CUCTEMBI HeoTpuuaTtenbHbiXx yncen. MeTton mMatemMaTudecKomn
Lernbix WHOYKUMNY
HeoTpuUaTenbHbIX 5. Tect Ne3
yucen 6. KoHTponbHasa pabota Ne 2
2. CamoctosTenbHas pabota Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNSI»
2. Cuctembl cumcnexnst
2. Tect Ne4
3. KoHTponbHas paboTa Ne 2
MK-3.2.
BblipaxeHus, 1. CamoctosiTtenbHas pabota Ne 9 «PeleHue
3 paBeHCTBa, YPaBHEHUI N HEPABEHCTBY.
HEepaBEeHCTBa, 2. Tect N7
ypaBHeHUs, yHKLMK 3. KoHTponbHasa pabota Ne3
4. CamocTosiTenbHas paboTta Ne11 «BenuuumHbl
4 BenunuunHel n nx N UX M3MepeHune»
' namepeHund 5. Tect Ne8
6. KoHTponbHasa pabota Ne4
5 OnemMeHTbl 1. Tect Ne10

reomMmeTpun

2. CamoctosTenbHas paboTta Ne12 «PelueHune 3agad




Ha NOCTPOEHne»
3. KoHTponbHas pabota Ne5
6 OnemMeHTbl 1. CamocTosiTenbHasn pabota Ne14 «3nemMeHTbl
' KOMOUHATOPMKK KOMOUHATOPUKNY
1. CamocTosTenbHas paboTta Ne13
PaclmpeHme noHaTus
1. «Anrebpanyeckue CTpyKTypbI»
yucna
1. CamocTosaTenbHasa paboTta Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTNIEHUS»
2. Cunctembl cumcneHns
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BblpaxeHus, MK-3.3 1. CamocTtogatenbHaa pabota Ne10 «[locTpoeHue
3 paBeHCTBa, rpadukoB yHkumMi. CBoncTBa PyHKLNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHEHNSA, PyHKLNK 3. KoHTponbHas pabota Ne 3
1. CamoctosAtenbHaa pabota Nel15 «PeweHune
MaTtemaTtnyeckume
rfiorm4yeckux 3agad ¢ NnoMoLLbio rpadoB 1 Tabnmuy
4 cpeacTBa 06paboTkm
2. CamocTtositenbHasa pabota Ne16 «OdpopmneHue
MHdopMaLnm
CTaTUCTUYECKMX Tabnuu»

MpomexyTouHas atTecTaums Ne1 (Ok3ameH)

MpomexyTouHas aTTectauunsa Ne2 (Ok3ameH)

MpomexyTouHas aTTectauunsa Ne3 (Ok3ameH)

MpomexyTouHas atTectauus Ne4 (3aver)

lMpomexyToyHas atTectauus Ne5 (3aver)

1. KoMnnekT ak3ameHaumnoHHbIX Bonpocos Ne1
2. KomnnekT ak3ameHaLMoHHbIX Bonpocos Ne2
3. KomnnekT ak3aameHaumoHHbIX Bonpocos Ne2

4. KomnnekT Bonpocos Kk 3a4veTy Ne1
5. KomnnekTt Bonpocos k 3a4eTy Ne2

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme

npoueaypbl oueHnBaHunsA

20.1 TeKywWmMn KOHTPOJb yCNeBaeMoCTun
Tekywas atrectauusi nNpoBOAUTCA B opMax: MMUCbMEHHbIX pabom (KOHMPOJsibHbIE,

camMocmosmersibHble, Mamemamu4ecKue OUKmaHmbI),' mecmuposgaHuA.

CpepfcrBa TekyLLero KoHTposns

MaTtemaTnueckum amkraHT Ne1
MHoxecTtBa. OTHOWEHUA Mexay MHoXecTBamu. Onepauum Hag MHOXeCTBamMu

Lenb: npoBepntb ChOpMMPOBAHHOCTb OCHOBHbLIX TEOPETUYECKMX 3HAHWI 1 6A30BLIX MPaKTUYECKNX

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

TeopeTn4yeckne 3HaHuA B I'IpaKTI/I‘-IeCKOI7I OeATenbHOCTN U Ana NoCTpoeHnA 060CHOBaHHbIX Cy)KD,GHVIVI

crdecEed2

Cdhopmynupynte onpegeneHue onepaummn o6beauHEHNA MHOXECTB.
Cdhopmynupyite onpegeneHune onepauumn pasHoCTU MHOXECTB.
CdhopmynupyiTte onpegeneHne nogMHOXeECTBa JaHHOTO MHOXECTBA.
Kakne MHOXecTBa Ha3blBalOTCA PaBHbIMUN?

Cdhopmynupynte onpegeneHue onepauumn nepeceyeHns MHOXeCTB.
AcB, acA. MoxHO nu cyauTb O NPUHAANEXHOCTN anemeHTa a MHoxecTBy B? OTtBeT obocHymnTe.
acAnB. CoenanTe BbIBO4 O NMPUMHAANEXHOCTM 3NIEMEHTa a MHoXecTBaM A n B.
acA/B. CoenanTte BbIBOA O NPUHAAEXHOCTU afieMeHTa a MHoXecTBam A 1 B.

) agAuB. CgenaiTe BbIBOA O NPUHAASIEXHOCTWN afieMeHTa a MHoXecTBam A u B.

10) MHOXXeCTBO coaepXuT 5 anemeHToB. CKOMbKO y HEro NOAMHOXECTB?
11) Yto Takoe xapakmepucmu4eckoe ceolicmeo MHOXecmeaa?




12) ArB2d, CcA, CnB=J. N306pasnte mHOxectBa A, B nu C c nomowblo KpyroB Jnnepa.
PaccmoTpuTe BCe BO3MOXHbIE Cry4vau.

13)BcA, CcA, CnB=J. N306pa3nte mHOXecTBa A, B n C ¢ nomowbto KpyroB dunepa. Ckosnbko
cny4yaes 34ecb BO3MOXHO? OTBET 00OCHYyMTE.

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

15) Yemy paBHO 06beaNHEHME MHOXECTBA M €ro NogMHoXecTBa?

16) A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute nepeceveHne aTmx MHOXeCTB.

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 MHOXecTB A 1 B.

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

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

21) 3anuwmnTe 3aKoHbl aCCOLMATMBHOCTM ONSA TeX onepaunn, Ana KOTOPbIX OHX BbINOTHAOTCS.

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

23) 3annwunTe onpegeneHne AONOMHEHNA NOAMHOXECTBa 40 MHOXECTBA.

24)4YT0 Takoe yHuBepcanbHoe MHOXECTBO?

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

26) 3anMwunTe xapakrepuctnyeckoe CBOMCTBO AOMOMHEHUA MHOXECTBA LiefblX Yncen 40 MHOXeCTBa
paumnoHanbHbIX YMcen.

27) 3anuwnTe 3aKkoHbl MOAEMMNOTEHTHOCTU ANA Tex onepauui Hag MHOXeCTBamMu, ANsi KOTOPbIX OHM
BbINOSTHAIOTCS.

28) 3anMwunTe 3akoHbl e MopraHa ans Tex onepauun Hag MHOXeCTBaMW, Ofs KOTOPbIX OHWU
BbINOSTHAIOTCS.

29) A — MHOXECTBO YeTbIpEXYrofibHUKOB, B — MHOXeCTBO kpyroB, C — MHOXECTBO TOYeK. 3anuwunte
yHMBEpPCasribHOE MHOXECTBO 415 9TUX MHOXECTB.

30) A=[1;3], B=(0;5). MOXHO nu HaWTW OOMOSMIHEHME OLHOr0 M3 JAaHHbIX MHOXECTB A0 ApYroro.
Hangute aTo goNOMHEHWe, eCriv OHO CyLLecTBYeT.

MaTtemaTuyeckum gukraHT Ne 2
OTHOLWEeHUA Mexay NOHATUAMU
Llenb: npoBepuTb MOHMMaHWE CYTU OTHOLUEHUA MeXOY MNOHATUAMM, YMEHME aHanuaupoBaTb ITU
OTHOLUEHNSA N MOAENNPOBaTb UX NPU NOMOLLM KPYros dunepa
N306pasnte oTHOLWEHUA Mexay 00beMammn NOHATUIA C NOMOLLLIO Anarpamm Jinepa.
1. Kowka, mnekonutawwlee, OOMaLUHEE >XMUBOTHOE, OUKOE XMBOTHOE, >XMBOTHOE CeMencTBa
KoLLaybuX.
2. 3apava, maTeMmaTudeckas 3agada, 3agada, He UMeroLLas peLlleHns, 3aaaHHas Ha 3agada.
3. KoHcTutyums, Poccuickas KOHCTUTYLMA, KOHCTUTYLWOHHbIE NpaBa, AMepukaHckas KOHCTUTYLMS.
4. KynbTypHble pacTeHusi, TPaBAHUCTbIE pacTeHns, 4epeBo, NOAO0BOE AepeBo, cag
5. lnaHeTa, NnaHeTa CONMHEYHOMN CUCTEMbI, NNaHeTapun, NnaHeTa-rmraHT
6. JlekapcTBO, NevyeHne, MUKCTYpa, acrnmpuH, NpMeM fekapcTea
7. Jlec, Tponuyeckunit nec, NMCTBEHHbIN Nec, nanbmMa, XBOMHbIN Nec
8. YKuBoTHble, yMetoLlne neTaTb, MNeKonuTarLLne, X1LHbIe XNUBOTHbIE, NTULLI.
9. [opoa, eBpONENCKMIA ropoAd, ManeHbKNin ropogd, ropoXKaHuH, ropos, CEBEPHOro NonyLuapums.
10. Yncno, ABy3Ha4YHOE YMCNO, YETHOE YKCho, Ymcno, 6onbee 100

MaTemaTuuyeckum aunkraHT Ne3

Uenb: nposepumb 3HaHue mpebogaHul K orpedesieHUsiM MOoHAMUU U yMeHue COOMmHocUumb 3mu
mpebogaHusi C KOHKpemHbIMU orpedesieHUsIMU, aHanu3uposams rpaguribHOCMb orpedeneHuli ¢ MoyKu
3peHusi 0aHHbIX mpebosaHud.
BbisicHUTE, COOTBETCTBYIOT N MEPEYUCTIEHHBbIE HUXE OMNpPeaerneHns BCeM YykKasdaHHbIM TpebGoBaHUSIM.
Ecnn HeT, TO ykaxute, kakoMmy MMeHHO TpeboBaHWO onpederneHve He cooTBeTcTByeT. [lpeanoxure
CBOW BapuaHT KOPPEKTHO CPOopMynnpoBaHHOIo onpeaeneHus.

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

2. YeTHOe 4MCNO — 3TO YMCIO, KOTOpPOE NpU AeNneHun Ha 2 He JaeT ocTaTka.

3. MaTtepuk — 9TO y4acTOK CyLUN CO BCEX CTOPOH, OKPY>KEHHbI BOAOW.

4. TlpuctaBka — 9TO 3Ha4yMMasa 4acTb CroBa, CTosWas nepes KOPHEM W [OMOMHALWAs Unm

N3MeHsALLasa CMbICH Crosa.



5. Ctonuua rocygapctBa — 3TO [NaBHbIA ropos rocydapcTBa, B KOTOPOM HaxXOOATCA BbiCLUME
opraHbl BnacTM W YynNpaeneHusi, pe3vaeHLMM MOHapxoB, napnameHTt, BepxosHbin Cyg,
aAMUHUCTpaUMS Npe3naeHTa, COBET MUHUCTPOB M T.4. YacTto ctonuuen sBnsieTcsl cambli
KPYMNHbIN ropog rocygapcTaa .

6. JnekTpoH — 3TO anemMeHTapHas 4Yacrtumua.

7. MexaHn4yeckoe ABMXXEHNE — 3TO ABWXEHME Tena B NPOCTPaHCTBE.

8. [llosHaBaTenbHble MpoOLUECCbl — 3TO MPOLECCbl MNO3HaBaHMUs CYObEKTOM  OKpyXKatoLlen
OEeNCTBUTENBbHOCTW.

9. 3Be3na — 310 HebecHoe Teno, obnagarllee CBOMCTBOM CBETUTLCS 3a CHET BblAEIEHUSI SHEPTUN.

10. Kpuntorpachmss — Hayka O MaTeMaTuyeckmx MmeTogax obecnevyeHust KOHMAEHUManbHOCTU
MHdopMaLmn.

OnucaHne TexHONOrMu NpPoBeneHUA TeCTOB

MaTtemaTudeckme AUKTAHTbl MPOBOASATCHA Ha MPAKTMYECKOM 3aHATUM MMM B Havane nekuuu B
NMMCbMEHHOM BUAe Nocrne n3y4yeHns BCex BONPOCOB, BKMIOYEHHbIX B ANKTAHT.

Kputepun oueHnBaHus

MatemaTudecknin OUKTAHT oOlLeHMBaeTcss B ©Oannax. 1 npaBuMbHO BbLINOMHEHHOE 3afaHue
oueHmBaeTcs 1 6annom. OueHke «OoTNMYHOY cooTBeTCTBYET OT 9 00 70 6annoB; oLeHKe «xopoLwoy - 7-8
©annoB; oueHke «yaoBNeTBOpUTENbHO» - 5-6 6anna. KonnyectBo 6annos, MeHbllee 5 — oueHnBaeTcs
«Heya0BNeTBOPUTENBHO.

CamocTtonaTenbHas pa6orta Ne1

Tema «OTHOLWeEHUA MexAay MHOXecTBamMu. Onepauun Hag MHOXeCcTBaMu»

BapuaHm 1.

1) A — MHOXeCTBO TPEYrosibHMKOB, B — MHOXeCTBO paBHOOEOPEHHbIX TPeyrofbHMkoB, D — MHOXeCTBO
NPSIMOYrOfibHbIX TPEeYronbHUKOB, C — MHOXECTBO TPeyronbHUKOB, nmetowwmx yron 30°. M3obpasute atn
MHOXecCcTBa Ha kpyrax Junepa. 3awTtpuxynte X=BNDuC un mHoxectBo Y=(B'a\D)NC. BbisicHuTe,
NPUHAANEXNUT NN KakoMy-HUOyAb M3 MHOXECTB X UNn Y 3nemMeHTbl a U B, eCnn a - NPSAMOYrofibHbIN
TPeYronbHWK, OANH N3 OCTPbIX YriOB KOTOPOro paseH 60°, B - TpeyronbHUK ¢ yrnamm 70° n 80° . Ykaxute
Ha PUCYHKe, rae HaxoOaTCs 3TN TPEYTONbHUKN.

2) Hangute MHOXeCTBO X, ecnu:

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

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.

BapuaHm 2.

1) A — MHOXECTBO MHOFOYrofibHMKoB, B — MHOXecTBO NATUYronbHUKOB, C — MHOXECTBO MpaBUSIbHbIX
MHOrOYronbHMKOB. D - MHOXXeCTBO KBaapaTtoB. 1306pasnTe 3T MHOXEeCTBa Ha Kpyrax dunepa. YkaxuTe
wrpuxoBkonm MHoxectBo X=(BUC)\D wu Y=(CAUD)\B. BbisicHuTe, npuHagnexut nu ykasaHHbIM
MHOXecTBaM crniegytowme urypbl: a - pomo, B — paBHOCTOPOHHWUIA TPEYroNibHUK. YKaXUTE Ha PUCYHKE,
roe Haxoaatcs aTn urypel.

2) Hangute MHOXeCTBO 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), X=BNC\A.

CamocrtosTenbHas pabota Ne2
Tema «[ekapToBo npousBeaeHue MHoxecTB. Knaccudunkauma MHOXeCTB»
Bapuarm 1.
1) lMpoBepuTb, NpaBUNbHO NN Npou3BeAeHO pa3bueHne Ha knaccbl MHoxectBa A. OtseT
obocHoBaThb.
A — MHOXeCTBO HaTyparnbHbIX Yncen. BolgeneHsl nogMHoXecTBa: Ay — MHOXECTBO YeTHbIX vncen, A,
— MHOX€eCTBO NPOCTbIX Yncen.
2) WN306pa3anTb Ha KOOpAMHATHOMW MIIOCKOCTM OeKapTOBO npousBeaeHne MHoxectB X u Y, ecnu
X=(2;7),Y=R.
3) lMpowuseectn knaccudukaumio MHOXecTBa A MO ykasaHHbIM cBoWcTBaMm. [lpmBecTn npumepsbl
3MIEMEHTOB M3 KaXKO0ro Krnacca 3KBMBaNeHTHOCTMI.



A — MHOXeCTBO TpeyroflbHUKOB.
CsowncTtea: 1) meTb NPAMON yron;
2) IMeTb OCTpbIN Yrors;
4)* TNpousBecTn Kraccudukaumio MHoOXecTBa A MO yKasaHHbIM cBowcTBam. [lpmBecTu npumepbl
3MNEeMEHTOB U3 KaXJoro Knacca 3KBUBaNeHTHOCTU.
A — MHOXeCTBO reoMeTpu4eckunx uryp.
CeowctBa: 1) nmeTb nnowiaaeb;
2) UMETb HECKOJIbKO YIII0B;
3) meTb NepumeTp.

Bapuarm 2.
1) lMpoBepuTb, NpaBUNbHO N NpoM3BEOEHO pa3bueHne Ha knaccbl MHoxectBa A. OtseT
o6ocHoBaThb.
A — MHOXeCTBO uenbIx yncen. BoigeneHsl nogMHoxecTBa: A — MHOXECTBO NOSNOXUTENbHbIX Yucern,
A; — MHOXECTBO OTpuLUaTenbHbIX YUcen.
2) WN306pasnTb Ha KOOPAWHATHOM MMOCKOCTM OEeKapToBO npou3BedeHne mMHoxectB X un Y, ecnu
X=(3; o), Y=R.
3) lMpowuseectn knaccuukaumo MHoOXecTBa A NO ykasaHHbIM CBOWCTBaM. [lpuBecTn npumepsbl
3N1eMEHTOB M3 KaXX40ro Knacca 3KBUBareHTHOCTH.
A — MHOXeCTBO LieNnbIX Yncen.
CeoictBa: 1) ObITb NONOXUTENBHBIM;
2) oKaH4MBaTbCS HynewM;
4)* TNpousBecTn Kraccudukaumio MHOXecTBa A MO yKasaHHbIM cBoncTBam. [lpuBecTyn npumepbl
3MIEMEHTOB M3 KaXKAOro Krnacca 3KBMBaNeHTHOCTMW.
A — MHOXeCTBO TpeyroflbHUKOB.
CeowicTea: 1) MeTb NPSIMOW YroJT;
2) IMeTb OCTpbIN Yror;
3) He UMeTb TYNbIX YrIoB.

CamocTtosaTenbHas pa6oTa Ne 3.
Tema «CoOTBEeTCTBMA U OTHOLUEHNA»

1. Mexagy MHoXectBamu A u B ycraHoBneHo cooteeTcTtBue P. [locTpouTb ero rpad wu
OXapakTepu3oBaTb [OaHHOE COOTBETCTBME MO MnaHy: obnactb oOTnpaBneHnss u obnactb
npubbITUA; obnacTb onpefeneHnss 1 MHOXECTBO 3Ha4YeHUN; XapaKTepuUCTU4EeCKOe CBOMCTBO U
rpady obpaTHOro COOTBETCTBUS; XapaKTEPUCTUYECKOE CBOWCTBO U rpad NPOTUBOMOSOXKHOMO
COOTBETCTBUSA; ABMASETCA NM AaHHOE COOTBETCTBME OTobpaxeHuem, ecnv ga, TO ykasaTb ero
CBOWCTBA.

2. Ha mHoxectBe A ycTaHoBneHo oTtHoweHue P. MNocTtpouTb ero rpad, ykasatb ero CBOWCTBA,
BbIAICHUTb, OyAeT N OHO OTHOLUEHWEM 3KBMBANEHTHOCTM uUNnu nopsgka. Ecnn ato oTHOWweHue
9KBUBANIEHTHOCTK, TO YyKasaTb KMacCbl, Ha KOTOpble OHO pa3buBaeT MHOXecTBO. Ecnn 3aTo
OTHOLUEHWe Nopsaka, To onpeaennTb BUA NOpsSLKa U yNopsAoHUTb MHOXECTBO.

Bapuarm 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: «bbITb fenurenem»

BAPUAHT 2.

1) A={1/2, 3/2, 4/3, 5/8, 12/6}, B={0,2; 1,43; 2,3; 3,4}, P: «xa n b nmMeloT ognHaKoBYy'0 LIENyH0 YacTb.

2) A={y=x3% y=x+5; y=1/(x+1); y=1/(x*+1); y=1/x; y=1/x°}, P: «nmeTb opguHakoByw o06nacTb
onpeaenexns.

CamocTtosaTenbHas pa6oTa Ne 4.
Tema «3nemeHTbl MaTeMaTU4e€CKOMN NOTUKN»
Bapuarm 1
1) CoctaBbTe Tabnuuy UCTUHHOCTU BbICKa3biBaHUA: (x — 1)V (2 AX)

2) Onpegenute 3Ha4yeHMe MWCTUHHOCTU BbiCKasbiBaHuA «Ecnn B gaHBape 31 geHb, 10 ConHue
BpaLaeTcs BOKPYr 3eMnu unm MapT — BECEHHUIN MecsLy



3) Ha mHoxectBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — NpPocToe Yucrnox», B(x): «x
penutca Ha 5», C(x): «x — OBy3HayHoe uucrno». Hawmaute obnacTtb MCTMHHOCTM nNpeaukata
B(X)AC(X)«<>A(X)

4)" Ha MHOXecTBe reomMeTpuyeckux uryp 3agaHbl npeaukatbl: A(X): «BbiTb MHOIOYrofbHUKOMY,

B(x): «umeTb nnowagb», C(x): «bbiTb BbiNyknow». MN3o6pasnte OTHOLWEHUA mexay obnactamu

WUCTUHHOCTU 3TUX NPeaMKaToB C MOMOLLbLIO KpYroB Junepa u 3awwTpuxynte obrnactb UCTUHHOCTU

npeaukaTa (A(X)vB(x))—>C(x).

Bapuarm 2
1) CoctaBbTe Tabnuuy NCTUHHOCTU BbICKa3bIBaHUS: (X A V) <> (z2 A X)

2) Onpegenute 3Ha4YeHME UCTMHHOCTU BbiCka3biBaHMs «B aHBape 30 geHen Torga u Tofbko Toraa,

Korga mapT — BECEeHHUIN MecsiL, U OKTA6Pb — OCEHHUI MecsaL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — COCTaBHOE 4YnUCIo», B(x): «x
aenutca Ha 4», C(x): «x —ogHO3Ha4yHoe 4dmcnoy». Hamgute obnactb MCTMHHOCTM npegukata (B(x)—
C(x))VA(x)

4)" Ha MHOXecTBe MHOrOyronbHMKOB 3adaHbl npeaukatbl: A(X): «ObiTb  MpaBUMbHbIM
MHOrOyronbHuUKOM», B(X): «MMeTb BCe paBHble CTOpPOHbl», C(X): «uMeTb Oonblue Tpex CTOPOH».
N306pa3nte oTHOLWEHUA Mexay 06rnacTaAMN NCTUHHOCTM 3TUX NPEeAMKaTOB C MOMOLLbIO KpYroB dunnepa u
3awTpuxynte obnacte UCTUHHOCTK npeamkata (A(x)v(B(x)—C(x)).

CamocToAaTtenbHasa paboTta Ne5

Tema «Pa3nuyHblie noaxoabl K NOCTPOEHUIO MHOXECTBA LeflbiX HeoTpuuaTernbHbIX YUCen.
MeToa maTtemaTU4YeCKOM MHAYKLUNY

BapuaHm 1

1. BeinonHnte Bce apudmeTnyeckne pencTeBus Hag umcrnamm 12 M 3 B TEOPETUKO-
MHOXXECTBEHHOM, aKCMOMaTM4YeCcKOM MOAXOoAax, MOAXOAe K HaTypanbHOMY 4YMUCRYy Kak pesynbraTty
N3MepeHUs BEMUYUHBI.

2. MNpoBepnTb METOAOM MaTeMaTMYECKON MHAOYKLMW CrpaBennvMBOCTb JAHHOrO paBeHCTBa Ans

1_2+2_3+_"n{n+1]:n{n+1]{n+2]

BCEX HaTypanbHbIX Yncen: 3

BapuaHm 2

1. BeinonHnte Bce apudmMeTUdeckme p[encTBus Hag uicnamm 12 m 4 B TeOpeTuKo-
MHOXECTBEHHOM, akCMOMaTM4YeckoM nogxodax, Nogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MEPEHMNS BESTUYUHBI.

2. MNMpoBepnTb METOAOM MaTEMATMYECKOW UHAOYKUUW CrpaBeanMBOCTb AAHHOIMO paBeHCTBa AN

BCEX HATypalbHbIX YNcen:

CamocToaTenbHas paboTta Ne6

Tema «[MO3MLIMOHHBbIE CUCTEMbI CHUCTIEHUS»

BapuaHm 1.

1) MpounsBeneHne uMdpp ABY3HAYHOro yucrna B ABa pasa bonblwe cymmbl ero umdp. Ecnm ot
NCXOQHOro YMcna OTHATb 27, TO MOMy4YnTCA YMCMO, 3anucaHHOe TeMu xe uudpamu, HO B obpaTtHOM
nopsgke. Hangute ato uncno.

2) BoinonHute OencTBus, U pesynbTaT npeacrtaBbTe B ceMepudHon cucteme cumncnenns: 2043s-
111435:125+30415.

3) Hantn ocHoBaHme cuctemMbl cumcnenus: 752,-647,=67

BapuaHm 2.

1) B TpexaHayHOM uucrie OecATKOB Ha 4 Gornblie, Yem eauHul, CoTeH Ha 4 Gornblie, 4Yem
aecatkoB. Ecnu k atomy umcny npubaBuTb 4MCNo, 3anMcaHHOe Temu xe uuMdpamu, HO B ob6paTHOM
nopsgke 1o nony4dntca 1110. Hangute ato yucno.

2) BoinonHute pgencteus, W pesynbTtar MNpeactaBbTe€ B TPOMYHOM CUCTEME  CUHUCHEHUS:
1034g+889'34g-1 25491 19.

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



CamocTosaTenbHasa pabota Ne 7.

Tema «[JenMMOCTb Ha MHOXECTBE LieJibiX HeoTpuuaTesnbHbIX YnCen»

Bapuanm 1

1. Hangute Bce uudpbl, Npy NOLACTAHOBKE KOTOPbLIX BMECTO
JenumocTb: Ha 15; Ha 36.

2. He BbINOMHAS BbIMUCAEHUA, C MOMOLLBID TeopemM O [AEeNIMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHns, ycTaHOBUTe, OENUTCH NN Ha 12 3HaveHune BbipaxkeHus: 1288-564-15+1536.

3. Hangute HOL n HOK uncen 646 n 864, npeacraeme ux B kaHoHU4eckom Buge. Hangute HO
3TUX Yncen ¢ nomoubio anroputMma EBknmaa, a HOK ¢ nomoLubto Teopemsl.

*

B 4yncno 1324* BbinonHaeTcs

BapuaHm 2

1. Hangute Bce uudpbl, Npy NOACTAHOBKE KOTOPbLIX BMECTO
JenMMocCTb: Ha 6; Ha 45.

2. He BbINOMHAS BbIMUCAEHUA, C MOMOLLBID TeopemM O [AefIMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHns, yctTaHoBUTe, 4ennTca Nn Ha 18 3HaveHue BbipaxkeHus: 1288-564-15+1536.

3. Hangute HO n HOK uncen 568 n 346, npeacrtaBmB nx B KaHOHMYeckoM Buage. Hangute HOL
3TUX Yncen ¢ nomMmowbio anroputma EBknmaa, a HOK ¢ nomoLubto Teopemsl.

*

B yncno 1426* BbinonHaeTcs

CamocTosiTenbHas paboTa Ne 8.

Tema «PaunoHanbHble Yyncna»

Bapuarm 1

1. Hangute 3HayeHue BbipaXXeHust: .

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 3Ha4vyeHne Bblpa)keHus:

OueHka «OTNUYHO» CTaBUTCS, €Cnv BbiNONHeHbl 6e3 oWnboK Bce 3aaaHnsa nonHocTblo. OueHka
«XOpOLLO» CTaBUTCA, ecnu gonyuweHa ogHa owwnbka. OueHka «yaoBNeTBOPUTENbHO CTaBUTCH, €cnuv
gonyweHsl aOBe owunbkn. Ecnm  pgonyweHo Gonee gByx owwmbok, paboTa  oueHuBaeTtcs
«Heya0BNeTBOPUTENBHO.

CamocTosTenbHasa padota Ne 9

Tema «PeweHue ypaBHeHUN, HEPABEHCTB U UX CUCTEM»
Bapuarm 1

1. Pewwute cuctemy ypaBHEHUN:

2. Hangnte MHOXeCTBO peLleHun HepaBeHcTBa: 4 3

BapuaHm 2

1. PewwmnTe cnctemy ypaBHEHWIA:
2. Hangurte MHOXeCTBO peLleHNin HepaBEeHCTBaA: .

CamocTtosTenbHas pabota Ne10



Tema «lMocTpoeHue rpachukoB chyHkuun. CBoMcTBa PyHKLUN»

Bapuarm 1

1. NocTponTte rpaduk yHKUMN, MOMb3ysCcb onpeaerieHMeM Moaynd, U onuwmnTe ee CBOWCTBA:
y=x>+|x|-6.

2. Moctponte rpadumk yHKLUMM C NOMOLLBI FNMHENHbIX Npeobpas3oBaHU M OnNUWINTE ee

CBOWCTBA:
BapuaHm 2
1. MNocTtponTe rpaduk OYHKUMN, MOMb3YSCb ONpenerieHMeM Moayns, U ONULINTE ee CBOWCTBA:
y=|x?-5[+2x-1.
2. MNocTtponte rpaduvk GYHKUMM C MNOMOLLBIO JIMHEWHbIX NpeobpasoBaHUMM M onNuUNTE ee
1

Yz_x+2

CBOWCTBA:

CamocTtosTenbHas pabota Ne11

Tema «BenmM4nHbI U UX U3MepeHune»

BapuaHm 1

1. OnuHy oTpeska nsmepunu cHayana B CM, a NOTOM B AM. B nepBom cny4ae nonyyumnun 4mcno
Ha 108 6onbLuee, 4em BO BTOPOM. Yemy paBHa AnvHa cTona B M.

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

BapuaHm 2

1. AnNuHy oTpeska M3MepusniM cHadana B caHTMMeTpax, a 3aTem B MunnumeTtpax. Bo BTopom
cny4ae nony4unu uncno Ha 135 meHbluee, yem B nepBomM. KakoBa anvHa otpeska B geuymMmeTtpax?

2. 'posa Havanack B 10 4.50 MuH. yTpa 1 npogosrmkanack 34. 6 MvH. CKONbKO BpEMEHM A0 KOHLA
CYTOK OCTasniocb N0 OKOHYaHWN rpo3bI?

CamocTtoaTenbHas paborta Ne12

Tema «PeweHune 3agay Ha NOCTPOEHUE»

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 W BbICOTE, MPOBEAEHHOM K OOHOM U3 HUX.
2. lMocTtpouTte pomb No AnaroHanu u NpoTuBoNexaiemy yrny.

CamocTtosTenbHas pabota Ne13

Tema «Anreb6panyeckune CTPyKTypbI»

BapuaHT 1.

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

2) Onpegenute, sSIBNAETCA KOMbLOM UMM NOMIEM MHOXECTBO BCEX LENbIX YMCEN, KpaTHbIX 5,
OTHOCUTENBHO YMHOXEHWUSA U CIIOXEHWS.

3) MNpoBepuTtb, 06pasyeT Nn Nosie MHOXeCTBO Z3 OTHOCUTENBHO YMHOXEHUS U CIIOXEHMNS

BapwuaHT 2.

1) Kakyto CTpykTypy o6pasyeT MHOXECTBO BCEX LEnblX Yucen, KpaTHbIX 3, OTHOCUMTENbHO
onepawum CNnoXxeHna?

2) Onpegenute, ABNSAETCS KOMbLIOM MMM NOMIEM MHOXECTBO BCEX YETHbIX YMCENl OTHOCUTENBHO
YMHOXEHWS U CIOXEHUS.

3) [poBepuTb, 06pasyeT nm none MHOXECTBO Z4 OTHOCUTENBHO YMHOXEHMUS U CITOXEHNSA

BapuaHT 3.

1) Kakyto cTpykTypy o6pasyeT MHOXECTBO KBagpaToOB BCEX paUMOHarbHbIX 4YMCEN OTHOCUTENbHO
onepaumm yMHOXeHNA?



2) Onpegenure, sIBMASETCS KOMbLUOM WAW MNOSIEM MHOXECTBO BCEX 4ucen Buaa a+b\/E
OTHOCUTENBHO YMHOXEHWUS U CIOXEHWS.

3) MpoBepuTb, 06pasyeT nm none MHOXEeCTBO Z6 OTHOCUTENbHO YMHOXEHUSI U COXEHUS

BapuaHT 4.

1) Kakyto cTpykTypy 06pasyeT MHOXECTBO BCEX HEYETHbIX YMCENl OTHOCUTENIbHO onepauun
YMHOXXEHWS

2) Onpegenute, 9BNAETCA KOMbLOM WX NOMIEM MHOXECTBO BCEX LENbIX YnUCer, KpaTHbIX 3,
OTHOCUTENBHO YMHOXEHUS U CIIOXKEHUS.

3) MpoBepuTb, 06pasyeT N1 none MHOXEeCTBO Z7 OTHOCUTENTbHO YMHOXEHWSI U CIOXEHUS

CamocTtosTenbHas pabota Ne14

Tema «dnemMeHTbl KOMOMHATOPUKU»

Bapuarm 1.

1) Ha ctygeH4yeckom Bevepe npucyTCcTBYIOT 16 dhakynbTeToB. Ha kOHKypc npurnawatorcs 5
yenoeek, NpuyeM nbon dakynbTeT MOXeT ObiTb Bbi3BaH He oauH pa3. Ckonbkumm cnocobammn 37O
MOXHO caenaTtb?

2) BeictynatoT 5 nbBoB U 4 Turpa. BeixogaT gpyr 3a gpyrom. CkomnbkumMm cnocobamm BO3MOXKEH
BbIXOA, YTOObl HUKaKWe ABa TUrpa He CTOSNU Apyr 3a Apyrom?

BapuaHm 2.

1) Ha kadegpe 9 npenogasatenen. Ckonbkumy crniocobamm MOXHO COCTaBUTbL pacnucaHue
KOHCynbTaumi Ha 9 aHen. Ecnn kaxabi npenogaBaTerb aeT KOHCYNbTaunio pOBHO OANH pas?

2) Ha cdectmBanb npmbbinu npeacraButeny 5 KOHTUHEHTOB. HyXHO BbiGpaTh 8 npeacraButenemn
Ana ydactma B OTKpbITuW. CKonbkummn crnocobamm 3TO MOXHO cAaenatb, €Cnu  AO0SMKHbl ObiTb
npeacTaBeHbl BCE KOHTUHEHTbI?

OueHKka «OTNMYHO» CTaBUTCHA, €Cnn BbiNoMHEeHbl 6e3 ownbok Bce 3agaHuns nonHocTbto. OueHka
«XOpOLLO» CTaBUTCHA, ecnu obe 3agayM B LENOM pelleHbl, HO uMerTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unu uccnegoBaHusi. OueHka «yOoBNETBOPUTENBHO CTaBWUTCH, €CNU  MONHOCTLIO
peweHa 1 3agaya, MNKU BLINOSIHEHO BEPHOE MOCTpoeHMe B 0benx 3agadvax, HO OTCYTCTBYHOT aTanbl
JokasatenbcTea " nccnegoBaHus. B ocCTanbHbIX cnyyasax paboTta oueHnBaeTcs
«HeyaOoBMeTBOPUTESLHO.

CamocTosTenbHasa pabota Ne15
Tema «PeweHue nornyecknx saga4y ¢ noMmowbro rpacgoB u Tabnuu»
Bapuarm 1.

1) PewumnTe nornyeckyto 3agady ¢ nOMOLbI0 Tabnumubl:

B cmdoHn4ecknin opkecTp NpuHSNnM Ha paboTy TpEx My3blkaHToB: bpayHa, CmuTta n BeccoHa,
yMERLMX Urpatb Ha CKpUnke, hnente, anbTte, kKNapHeTe, roboe n Tpyde. N3BeCTHO, YTO:

1. CMUT caMblli BbICOKUIA;

2. UrparoLmim Ha CKpunke MeHbLLE POCTOM UrparoLLEero Ha nenTte;

3. wvrpatowme Ha ckpunke u dpnente n bpayH ndAT nuuLy;

4. xorga mexgy anbTuctom n Tpybavyom BosHukaeT ccopa, CMUT MUPUT UX;

5. BpayH He ymeeT urpaTtb HM Ha Tpybe, HM Ha roboe.

Ha Kakux MHCTpYMeHTax UrpaeT Kaxabl U3 My3bIKaHTOB, eCNW KaXka bl BNageeT ABYMS
WNHCTPYMeHTaMun?

2) PewuuTe noruyeckyto 3agadvy ¢ NnoMoLLbto rpada:

B ogHomM gBope xuByT YeTblpe Agpyra. Bagum u wodep crapwe Cepresa. Hukonanm n cnecapb
3aHUMalTCca HGOKCOM. JnekTpuK — Mnagawun u3 apysen. o Beyepam AHOpen M ToKapb UrparT B
AomMuHo npoTme Cepres n anektupuka. Onpegenvrte Npogeccuio Kaxaoro U3 Apy3en.

BapuaHm 2

1. PewuTte normnyeckyto 3agady ¢ nOMoLbio Tabnuubl:

Tpwn ogHoknaccHuka — Bnag, Tumyp n KOpa, Bctpetunuce cnycta 10 net nocrne OKOHYaHusA
WKOMbl. BbIACHMMAOCH, YTO OAMH M3 HUX CTan Bpadom, OpyrorM usnkom, a Tpetun topuctom. OguH



nono6bun Typusm, gpyron 6er, ctpactb TpeTbero — perdbun. KOpa ckasarn, YTo Ha Typu3m emy He xBaTaeT
BPEMEHM, XOTA €ero cectpa — €OUHCTBEHHbLIN Bpay B CeMbe, 3asafbli TypucT. Bpay ckasan, 4to OH
pasgensiet yBredeHne konnern. 3abaBHO, HO y ABOMX U3 Opy3er B HasBaHWsX MX npodpeccun u
yBrieYeHnn He BCcTpedvaeTcs HUM ogHa OykBa mx umeH. Onpegenute, KTO 4eM MOOUT 3aHMMaTbCA B
cBobOOHOE BpeMS U y KOro Kakas npodpeccus.

2) PelwunTe normyeckyro 3agady ¢ nomoLlbto rpada:

Marepo ogHoknaccHukoB — MpuHa, Tumyp, Kata, Cawa n 3os ctann nobegutenamm onnmnuag,
LWKOSNIbHMKOB MO un3nke, MaTematTuke, WHGopmaTuke, nutepaTtype wu reorpacdun. MN3BecTHO, 4TO
nobeantens onuMmnuagbl nNo nHgopmaTtuke yuut MpuHy n Tumypa paboTe Ha komnbtoTepe. Kata u
Cawa Toxe 3auHTepecoBanucb nHdopmatTukon. Tumyp Bcerga nodameanca dusmkn. Katda, Tumyp u
nobeautens onuMmnuagel NO nuTepatype 3aHuUMalTca nnasaHveM. Tumyp u Kata nosgpasunuv
nobeauntens onumnuagbl N0 Matematuke. MipuHa coxaneeT 0 TOM, YTO y Hee OCTaeTCsa Mano BpeEMEHU
Ha nutepaTtypy. [Nobeautenem kakon onuMmnuaabl cTan Kaxabii U3 3Tux pebaT?

OueHKa «OTIMYHO» CTaBUTCS, €CnN BbINOfHEHbl 6e3 ownbok Bce 3aaaHus nonHocTbilo. OueHka
«XOpOLLO» CTaBuUTCHA, ecnu obe 3agayM B LENOM pelleHbl, HO uMerTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unu uccneposaHus. OueHka «yOoBNEeTBOPUTENbHO CTaBUTCS, €CNW  MOSHOCTbIO
peweHa 1 3agaya, UM BbINOMIHEHO BEpHOE MOCTpoeHne B obeux 3agadvax, HO OTCYTCTBYIOT aTanbl
AoKasaTenbCcTBa n nccneaoBaHus. B ocTarnbHbIX cny4vasx paboTta oLeHuBaeTcs
«HeyaOoBMneTBOPUTENBHO.

CamocTosiTenbHas paboTta Ne16
Tema «OcopmMmneHmne cTaTUCTUHECKUX TAOIML»

Hanaute n 3anuwumTte Bce ownMbKku B ochopmneHmmn Tabnuubl. MNMpeactaBbTe CBOM BapuaHT
npaBuUnbHO 0POPMIIEHHON TabnmMubl.

Bapuarm 1
Tabnuua. AHann3 pesynbTaToB KOHTPOSbHOM paboThl
cTyaeHToB 1 Kypca.
KOHTUHreHT Pesynbrathl
CTYOEHTOB KonuyecTtso Konunyectso KonunuyecTBo oLeHoK KonunuyecTBo oLeHOK
OLIEHOK OLIEHOK «YOOBINETBOPUTENBHOY «HEeYyOO0BNeTBOPUTESbH
KOTITUYHO» «XopoLwo» o»
abcontot | B% | abconto | B% | abconoTHoe B % abcontoTHoEe B %
Hoe THoe
1 rpynna
2 rpynna
BapuaHm 2
Tabnuua. AHann3 pesynbTaToB KOHTPOSIbHOW paboTbl
cTyaeHToB 1 Kypca.
KoHTuHreHT | PesynbTaThl
CTYOEHTOB Konn4yectBo Konn4yecTtBo KonnyectBo ouUeHOK Konn4yecTtBo OLEHOK
OLeHOK OLEeHOK «y[0BMNEeTBOPUTENBHOY «HEYOOoBNETBOPUTENbH
COTITIUYHO» ((XOpOLIJO» o»
abcontot | B% | abconto | B % | abconoTHoe B % abcontoTHoE B %
Hoe THOE
1 rpynna
2 rpynna
OnucaHne TeXHONOrMu BbINOJIHEHNA 3aaHuA
CamocTosaTenbHble paboTbl  BbLINOMAHAKTCA CTyAeHTaMuM O4YHOW  (OopMbl  OByveHus Ha

NPaKTUYECKNX 3aHATUSX B MUCbMEHHOW (hOpME W CAAKTCA npenogaBaTento AN OueHMBaHWA. Ans
3a04HOM popmbl 0ByveHus 6Gonblias 4YacTb CaMOCTOSATENbHbIX PaboT (TeMbl — MO YCMOTPEHUIO
npenogasaTtensi) BbINOMHATCA CTyAEHTaMM B Yacbl, OTBEAEHHbBIE HA CAMOCTOATENbHYHO paboTy.
Kputepun oueHnBaHus
OueHKa «OTIMYHO» CTaBWUTCS, €CNN BbINOMHEHbl 6e3 ownboK Bce 3agaHunsa nonHocTblo. OueHka
«XOpOLLO» CTaBWUTCH, €Cnn JonylieHa ogHa owwubka, npu 9TOM forMka pelueHus 3adaHumn - BepHas.
OueHka «yooBneTBOPUTENBHO CTABUTCS, €CNU AONYLEHbl ABE OLWMOKKN, UM NOMHOCTLIO BEPHO PELLEHO



OLHO 3ajaHue, a ApYyroe He PeLleHo, NN peLLEHO NOTHOCTLIO HEBEPHO. B ocTanbHbIX criyvasx pabota
OLEHNBaETCsA «HEeya0BNEeTBOPUTENBHO.

B pabote Ne 12 oueHka «OTNMYHO» CTaBUTCS, €Cnn BbINONHEHbI 6e3 olwnbok Bce 3agaHust
nonHocTtbto. OueHKa «xopoLwlo» CcTaBuTCH, ecnn obe 3agaym B LENOM peLleHbl, HO umetoTca 1-2
HeJo4yeTa Ha aTanax gokasaTenbcTBa, unu uccnegoBaHunsa. OueHKa «yaoBNEeTBOPUTENbHO CTaBUTCA,
€Cnn MONHOCTLI0 pelleHa 1 3agaya, UNU BbINONMHEHO BEpHOEe MOCTPOeHWe B 00eux 3agadax, Ho
OTCYTCTBYIOT dTanbl AokasaTenbCTBa M uccnegoBaHud. B ocTanbHbIX criydasax pabota oueHuBaeTcs
«HEeyOoBMEeTBOPUTESBHO.

TecToBbIe 3agaHuA
Tecm Net
1. Ob6beanHeHnem MHoXecTB A M B HasbiBaeTca MHoxectBo C, cocTosillee W3 3MeMEHTOB,
npuHaanexawmx...
a) xoTs Obl O4HOMY M3 yKa3aHHbIX MHOXECTB
0) 060MM yKazaHHbIM MHOXECTBaM
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
r) 0O4HOMY M3 MHOXECTB, HO He ABMSIOLMXCA OBLMMN AN 3TUX MHOXECTB
2. [llepeceveHnem mHoxectB A M B HasbiBaetca MHOxectBo C, cocTosduwlee W3 3fIEMEHTOB,
npuHagnexatimx...
a) xoTsi Obl O4HOMY U3 yKa3aHHbIX MHOXECTB
0) 060MM yKazaHHbIM MHOXECTBaM
B) TONMbKO OQHOMY U3 yKa3aHHbIX MHOXECTB
) O4HOMY M3 MHOXECTB, HO HE ABMSIIOLLMXCA OBLWMMN NS 3TUX MHOXECTB
3. AnemMeHT NpUHaanNeXxnT pasHoCTN MHoXecTB A u B, ecnu...
a) OH NPUHAONIEXNT MHOXECTBY A 1 MHOXeCTBY B
0) OH NPUHAONEXNUT MHOXECTBY A, HO HE MPMHAANEXUT MHOXeCTBY B
B) OH NpUHaLNEexXuT MHOXecTBY A unu B
) OH HE NPUHAAMNEXUT HN MHOXECTBY A, HU MHOXeCTBY B.
4. A - MHOXECTBO HaTyparnbHbIX Yncern, donbwunx 5. B - MHOXECTBO HaTyparibHbIX YNCEST, MEHbLUMX 7.
O6beguHeHne MHoxecTB A 1 B 3To MHOXECTBO...
a) cocTosLLee U3 OQHOro anemMeHTa - 6
6) nycToe MHOXeCTBO
B) MHOXeCTBO Bcex Yncen ot 0 4o 6eckoHevYHOCTH
r) MHOXXECTBO BCEX HaTyparbHbIX YMcen
5. A - MHOXeCTBO HaTypanbHbIX yucen, 6onbwnx 5. B - MHOXECTBO HaTyparbHbIX YACE, MEHbLUMX 7.
PasHocTb MHOXecTB A 1 B 3TO MHOXECTBO...
a) MHOXXEeCTBO HaTypasbHbIX Yncen, 6onbnx 7
6) MHOXXeCTBO HaTypanbHbIX Ynucen, 6onbmnx 6
B) NyCTO€ MHOXECTBO
r) MHOX€ECTBO, COCTOSILLee U3 OOHOro 3fieMeHTa - 6
A) MHOXECTBO HaTypanbHbIX Yncesn, 6onbLlimx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasnbHbIX Yncesn, MeHbwmnx 10. O6beguHeHne mHOXecTB A n B
370...
a) MHOXecTBO B
6) MHOXecTBO A
B) MyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasnbHbIx ynicen, meHblumnx 10. MNepeceveHne mHoxecTs A n B
3T0...
a) MHOXecTBO B
0) MHOXECTBO A
B) MyCTO€ MHOXECTBO
r) MHoxecTBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypanbHbIX Ynucen, MmeHbwnx 10. PasHocTb MHOXecTB A n B
3T0...
a) MHoXecTBO B
0) MHOXecCTBO A
B) NYCTOE MHOXECTBO
r) MHoxecTBo {7, 8, 9}



9. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncen, MmeHbwmnx 10. PasHocTe MHOXecTB A n B
aTo...
a) MHOXecTBO B
0) MHOXecCTBO A
B) NyCTOE MHOXECTBO
r) MHoxecTBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Ynces, MeHbLmnx 10.
a) OTn MHOXEeCTBa nepecekarnTcs
6) A siBnsieTca nogMHOXecTBOM B
B) B siBnseTcs nogMHoXecTBoM A
r) HE MMetT OBLLNX SNEMEHTOB
11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX yuces, MeHblnx 10. [lekapToBO NpousBeaeHune
3TUX MHOXECTB COAEPXKUT
a) 54 anemeHTa
6) 60 anemeHTOB
B) 15 anemeHTOB
r) 9 anemeHToB
A) 10 anemeHTOB
e) 16 anemeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXecCTBO HaTyparnbHbIX umucesn, MeHbwunx 10. OObeanHeHne aTUX
MHOXECTB COAEepPXNUT
a) 15 anemeHTOB
6) 9 anemeHTOB
B) 10 anemeHTOB
r) 6 anemeHTOB
A) 16 anemeHTOB
13. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO MPSAMOYrOfIbHMKOB.
BbibepuTe npaBunbHble yTBEPXAEHUS
a) CyLecTByHOT aneMeHTbl, obLme Ans 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 aneMeHTOB, NpuHagnexawmx u MHoXecTBy A U MHOxecTBy B wu
MHOXecTBy C 0gHOBPEMEHHO
14. O ponorHeHMM MHoXecTBa A 0O MHOXecTBa B MOXXHO roBOpuTL B TOM Crlyyae, ecru...
a) A saiBnseTca NOgMHOXEeCTBOM MHOXecTBa B
6) B sBnsieTca nogMHOXECTBOM MHOXecCTBa A
B) MHOXXecTBa A 1 B nepecekatoTcs
r) MHOXecTBa A 1 B aBna0TCA NOOMHOXECTBAMU YHMBEPCANIbHOrO MHOXECTBA U HE UMEIoT
OOLLKMX 3N1EeMEHTOB
15. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO MPSMOYrOfIbHMKOB.
PasHocTb 06beanHeHnsa mHoxecTB A 1 B n mHoxecTtBa C 3T70...
a) MHOXXEeCTBO NnapannenorpamMmvon
6) MHOXXeCTBO napannenorpamMmmoB 6e3 NpsMbIX yrnoB
B) MHOXeCTBO pomb0oB 6e3 NpsMbIX Yrros
) MHOXXECTBO NPSIMOYrOSibHUKOB
16. XapakrepucTniyeckoe CBOMCTBO MHOXECTBA 3TO CBONCTRO,...
a) KOTopbIM 06NagatT HEKOTOPbIE ANIEMEHTBI 3TOrO MHOXECTBa
0) KoTopbiM 06f1a4aloT BCE 3NIEMEHTLI 3TOM0 MHOXECTBA
B) KOTOpbIM 06nagatoT BCe 3NEMEHTbl 3TOr0 MHOXECTBA U TOSTbKO OHU
r) KOTOpbIM HEe 06nagatoT ANEeMEHTbI, He Nnexallme B 3TOM MHOXECTBE
17. BbibepuTe npaBunbHble YTBEPXKOEHNS
a) Onepauna obbeaMHEHUs MHOXECTB OUCTPUBYTMBHA OTHOCUTENbHO —onepauuu
nepeceyYeHnss MHOXeCTB
6) Onepaumss nepeceyeHus MHOXEeCTB OUCTPUBYTMBHA OTHOCUTENbHO onepauum
o0beaANHEHNS MHOXECTB
B) Onepauns 06beanHeHNs MHOXECTB OUCTPUBYTUBHA OTHOCUTENBHO Onepaunn pasHOCTU
MHOXeCTB



r) Onepaumsa nepecevyeHnss MHOXeCTB ANCTPUBYTUBHA OTHOCUTENBHO Oonepauun pasHoOCTH
MHOXeCTB
18. dekapToBbIM NponsBegeHMeM MHOXeCTB A 1 B HasbiBaeTcs MHOXecTBO C, cocTosiee u13...
a) Bcex aneMeHToB 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 - 3f1IeMEHT MHOXecTBa B
B) U3 nap 95IeMEeHTOB MHOXecTB A n B, B KOTOpPbIX Ha NEepBOM MeCTe CTOUT BGonbLuMiA
9NIEMEHT, a Ha BTOPOM - MEHbLUWIA
r) n3 anemeHToB, obLmx Ansa MHoxecTs A n B
19. A - MHOXECTBO HaTypasnbHbIX Yncen. B - MHOXeCTBO OencTBMTENbHbIX Yncen. paduk gekapToa
npounsBedeHns MHOXeCTBa A Ha MHOXeCTBO B npegcraBnsaeTt cobon...
a) BCHO KOOPOMHATHYHO MMOCKOCTb
6) 6eckoHe4HOe YNCIo NPSAMBIX, NapannenbHbIX OCK Y, pacnonOXeHHbIX CreBa 1 cnpasa oT
ocn Y
B) 6€CKOHEYHOE YMCIO NPSMbIX, NapanmenbHbiX OCK Y, pacnofnoXeHHbIX crnpasa OT ocu Y
r) 6eCkoOHeYHOoe YMCHOo fyYen C BepLUMHaAMM Ha OcK X, napannenbHbix ocn Y
20. A - MHOXeCTBO HaTyparnbHbIX yncen. B - MHOXeCTBO AeNCTBUTENbHbIX Yncen. ['paduk gekaptosa
npounsBedeHnsa MHoOXeCTBa B Ha MHOXecTBO A npeacraBndeT cobo. ..
a) BEPXHIOK KOOPAMHATHYHO MOMYNSI0CKOCTb
0) NnpaBylo KOOPANHATHYHO MOMYMNIOCKOCTb
B) 6eCckoHeYHoe YNCo NPAMbIX, NapanfenbHbIX OCKU X, PAcNONOXEHHbIX CHU3Y U CBEPXY OT
ocn X
r) 6eCKOHeYHOE YMCMOo NPSAMbIX, NapannenbHbIX OCU X, PacnoNOXeHHbIX CBEPXY OT OCU X
A) 6eCcKoHeYHOe YNCI0 NyYen C BepLUMHAMM Ha OcuK Y, napannenbHbix ocn X
21. B kakmx cnyyasx rpacdumkoMm OekapToBa NpouM3BeAeHWd MHoOxecTBa A Ha MHoxecTBo B Oyget
MHOXECTBO TOYeK?
a) oba MHOXeCTBa - KOHEYHbIE YNCIOBblE MHOXECTBa
6) A - MHOXXECTBO HaTyparbHbIX Yncers, B - KOHe4YHoe YMCnoBOe MHOXECTBO
B) A - MHOXXECTBO BCEX NOSTOXUTENbHbIX Yncen, B - MHOXXeCTBO HaTypanbHbIX Ynucen
r) A - MHOXXECTBO BCeX LienbIX Yncer, B - MHOXeCTBO BCEX HaTyparbHbIX Yncen
A) A - MHOXecTBO uncen ot 1 go 4, B - mHOXecTBO 4ncen ot 0 4o 5
€) A - MHOXeCTBO AENCTBUTENbHbIX Yncen, B - KOHEYHOE YNCIOBOE MHOXECTBO
22. Boibepute npaBunbHbI HAGOP CBONCTB AekapToBa NPOM3BEeLEHNST MHOXECTB
a) KOMMYTaTUBHOCTb, aCCOLMATMBHOCTb, ANCTPUBYTUBHOCTb OTHOCUTENBHO OObEeaUHEHMS,
nepeceyYeHnst 1 pasHOCTU MHOXECTB
0) aHTUKOMMYTaTMBHOCTb, AaHTUACCOUMATUBHOCTb, OUCTPUBYTUBHOCTL OTHOCUTENBHO
06beanHeHns, NnepeceyeHnst U PasHOCTU MHOXECTB
B) a@HTMKOMMYTATMBHOCTb,  aCcCOUMATUBHOCTb,  OUCTPUOYTUBHOCTb  OTHOCUTENBHO
obbeanHeHns, nepecevyeHns U PasHOCTU MHOXECTB
'  KOMMYTa@TMBHOCTb,  aHTMACCOLMATUBHOCTb,  AUCTPUBYTMBHOCTL  OTHOCUTEMBHO
06beanHeHNs, NnepeceyeHnst U PasHOCTU MHOXECTB
A) KOMMYTaTUBHOCTb, acCOUNATUBHOCTb, OUCTPUBYTMBHOCTL OTHOCUTESTbHO 00beanHeHus,
nepeceyYeHns MHOXECTB
23. BolbepuTe BepHble YyTBEPXKAEHUSA
a) OeKkapToBO Npoum3BedeHUEe MHOXECTB AUCTPUOYTMBHO OTHOCUTENbHO O0beauHEHUS
MHOXECTB
0) ob0beguMHEeHME MHOXECTB AUCTPUOYTMBHO OTHOCUTENBLHO AeKapTToBa MNpPOU3BEAEHUS
MHOXeCTB
B) AEKApPTOBO NPOU3BEAEHNE MHOXECTB ANCTPUBYTMBHO OTHOCUTENBHO PA3HOCTM MHOXECTB
) nepecedYeHne MHOXeCTB AUCTPUOYTMBHO OTHOCUTENbHO AEKapTOBa MPOM3BEAEHUS 3TUX
MHOXeCTB
24. N3 mHOXecTBa A BblgeneHbl Henyctble nogMHoxectBa A1, A2, A3, obbeaMHeHue KOTOpbIX
coBrnagaet ¢ MHoXecTBoM A. B kakoM criydae MOXHO yTBepXdaTb 4TO MHOXecTBa A pa3buto Ha
Knacchbl?
a) HeT 3NeMeHTOB, 06LLMX ANA BCEX TPEX MHOXECTB
0) HMKaKMe ABa M3 BblOENTEHHbLIX MHOXECTB HEe UMEIOT OOLLMX 3N1EMEHTOB
B) HWKaKoe BblAefnleHHOe MHOXECTBO He SBseTcs MOAMHOXEeCTBOM APYroro BblAeneHHor
MHOXecCTBa



r) ABa 13 BblAENEHHbIX MHOXECTB He nepeceKkatTcs
25. B kakux cnydasx nogMmHoxectBa A1, A2, A3 MHOXeCTBa YeTbIpeXyrofbHUKOB SABNAIOTCS Kraccamu
9KBUBANEHTHOCTN?
a) A1 - MHOXeCTBO KBaapaToB, A2 - MHOXXECTBO YeTbIPeXYrofibHUKOB, HE MMEIOLLMX MPSAMbIX
yrnoB, A3 - MHOXXeCTBO NPSIMOYrOflbHUKOB, COCEHNE CTOPOHbI KOTOPbIX HE PaBHbI
6) A1 - MHOXeCTBO napannenorpammoB, A2 - MHOXECTBO YETbIPEXYrOflbHUKOB, HUKaKue
ABE CTOPOHbI KOTOPbIX He NapannenbHbl, A3 - MHOXECTBO Tpanewuumn
B) A1 - MHOXECTBO NpPSIMOYrofnbHMKOB, A2 - MHOXECTBO napannenorpammoB, A3 -
MHOXECTBO YeTbIPeXYronbHUKOB, HE MMEIOLNX NapannanbHbIX CTOPOH U NPAMbIX YrIoB
rN A1 - MHOXeCTBO Tpaneuumn, A2 - MHOXECTBO MNPSAMOYrofbHUKOB, A3 - MHOXECTBO
YeTblIPeXyrofibHUKOB, HE MMEOLNX NPAMbIX YINOB U napanfienbHbIX CTOPOH
A) A1 - MHOXECTBO NMPSIMOYrofibHUKOB, A2 - MHOXECTBO YETbIPEXYrOflbHUKOB 6e3 NpsiMbixX
yrnoB, A3 - MHOXXECTBO YETbIPEXYTOSIbHUKOB C OAHMM MW ABYMS MPAMbIMA yriiamu
26. Pa3dbuneHne mHoxecTtBa A Ha Knaccbl Ha3biBaeTCca ANXOTOMUYECKUM, ECIIN...
a) Knaccamu SBMAOTCA HEKOTOPOe MOAMHOXECTBO MHOXecTBa A M ero AOMofHeHne [0
MHOXecTBa A
6) MHOXecTBO A pa3buTa Ha Knaccbl Npy NOMOLLY OAHOro CBOMCTBA
B) MHOXeCTBO A pa3buMTo Ha KJlacCbl NPy MOMOLLM OBYX CBOWCTB
r) B MHOXecCTBe A BblaerneHbl ABa HenepecekaLwmnxcs nogMHOXecTBa
27. lMpn nomowm CBOMCTB "OblTb 4YeTHbIM" U "OenuTbCca Ha 4" MHOXECTBO HaTyparibHbIX u4ucen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTCs Ha Kracchl
28. MNpu nomowm ceBoncTtB "GbiTb Gonbwe 10" M "ObiTb YETHBIM" MHOXECTBO HaTypasbHbIX YUCen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bvBaeTcH Ha Knacchbl
29. Mexay mHoxectBamn A={4, 3, 7} n B={2,5,8} ycTtaHoBneHo cooTBeTcTBME "a MeHbLUe b". Boibepute
npaBuUIbHOE YyTBEPXAEHNE
a) obnactb onpegeneHuss  COOTBETCTBUSA coOBMagaetT C obnacTblo OTnNpaBneHus, a
MHOXECTBO 3HA4YeHUN - ¢ 06nacTbio NpUbLITHS
0) obnacTb onpegeneHnss  COOTBETCTBUA COBMagaetr € 00nacTblo OTNpaBneHus, a
MHOXECTBO 3HA4YE€HUN ABNSeTCA NOAMHOXECTBOM 06nacty npubbiTvs
B) obnactb onpeageneHus COOTBETCTBUSA ABNSAETCA NOAMHOXECTBOM obnactu
OTNpaBeHUsl, a MHOXXECTBO 3Ha4YeHW coBnagaeTt ¢ obnacTbio NpubLITUS
r) obnactb onpeaeneHns COOTBETCTBUSA SIBNSETCHA NOAMHOXECTBOM 06r1acTy oTnpaBneHus,
a MHOXECTBO 3Ha4YeHU ABNSETCS NOOMHOXECTBOM obnacTtu npmbbITus
30. Oanbl MHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe 13 cooTBeTCTBUA MeXay 3TUMMU MHOXeCTBaMu
ABNAETCH OTOOpaxeHnem:
a) "a meHbLe b"
6) "a 6onbLue b"
B) "a genutens b"
r) "a kpaTHo b"
31. CootBeTcTBME "a penutenb b" aBnsieTcs B3aMMHO-OOHO3HAYHLIM OTOOpPaXEHWEM, €cnmn OHO
YCTaHOBIIEHO MEeXOYy 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} n B={12, 15, 14}
r)A={4,3, 5, 9} n {8, 9, 10, 14}
32. B cembe 4yeTBeEpPO aeTen: 3 manbunka n ogHa geBoyka. OTHoLlleHNe "ObiTb BpaToM" Ha MHOXECTBE
3TUX AeTen aBnsaeTcs
a) pedrieKCUBHbIM U CUMMETPUYHbBIM
0) aHTUpeNEKCUBHBIM 1 CUMMETPUYHBIM
B) aHTMPedNEKCUBHBIM U @HTUCUMMETPUYHbBIM



r) aHTMpedneKCBHLIM N HE CUMMETPUYHIBIM U HE aHTUCUMMETPUYHbBIM
A) He pednekCMBHbBIM U HE aHTUPENIEKCUBHBIM U CUMMETPUYHBIM
33. B cembe yeTBepo geTen: 3 manbunka n ogHa aeBodka. OTHoLlleHNe "ObiTb BpaToM" HA MHOXECTBE
3TUX OeTen aBnseTcs
a) TPaH3UTUBHBLIM U HE CBA3HbLIM
6) TPaH3UTUBHBIM N CBSI3HBIM
B) HE TPAH3UTUBHbBIM U CBSA3HbLIM
) HE TPAH3UTMBHBIM U HE CBS3HbIM
34. OTHOLWweHMe "ObITb genuTenemM" Ha MHOXXECTBE HaTyparnbHbIX YCEN ABNSeTCA
a) pedNIEKCMBHBIM, CAMMETPUYHBIM, TPAH3UTUBHBLIM, HE CBSA3HbLIM
0) pedhneKkcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHLIM, HE CBSAA3HLIM
B) petbnekCcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTMBHbBIM, CBS3HBIM
r) pedpnekCMBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, CBA3HbLIM
35. Kakne 13 ykasaHHbIX OTHOLUEHUI ABASAOTCA OTHOLLEHWEM SKBUBANIEHTHOCTU?
a) oTHoweHMe Nogobuss Ha MHOXECTBE reOMeTPUYECKNX PUryp
6) oTHOLWEHMEe NeprneHaNKYNAPHOCTM Ha MHOXECTBE MPSMbIX
B) OTHOLIEHMEe "ObITb ApYyrom" Ha MHOXECTBE Ntoaen
r) OTHOLWEHNE "BbITb POBECHMKOM" HA MHOXECTBE Ntoaen
36. OTHOLLEHME ABNSAETCA OTHOLLEHNEM SKBUBANEHTHOCTU, ECIN OHO...
a) pedhNIeKCMBHO, aHTUCMMMETPUYHO, TPAH3UTUBHO
0) aHTUPEeNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMpPedNEeKCUBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) pecpnekcmMBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OtHoweHne, obnagawollee CBONCTBaMM  aHTUPENEKCUBHOCTN,  aHTUCUMMETPUYHOCTMU,
TPaH3UTMBHOCTM U CBSIBHOCTU SIBIISIETCS OTHOLUEHNEM
a) CTpOororo NMHEMHOro nopsaaka
0) HecTpororo IMHEHOro nopsigka
B) CTPOroro 4YacTM4HOro nopsiaka
r) 9KBUBaNeHTHOCTH
[) HECTPOroro YaCTM4HOro nopsaka
38. OTHoweHKe "cTaplle" Ha MHOXECTBE XUTENEN ropoaa SBNAeTCs OTHOLLIEHNEM
a) CTPOroro 4YacTuU4HOro nopsiaka
0) cTpororo NMHEHOro nopsaka
B) HECTPOroro JIMHENHOro Nopsiaka
) HECTPOroro YacTUYHOro Nopsaka
[) 9KBUBANEHTHOCTMN
Tecm Ne2
1. YKaXXnute NCTUHHbIE BbICKa3blBaHWUS
a) B aHBape n B cheBpane 31 geHb
©) YuebHbIi rog HaumHaeTcs 1 ceHTabpa nnu 1 okTsabps
B) Ecnn yncno genutcsa Ha 4, TO OHO AenuTcs Ha 2
) €Criv YNCMO AEeNUTCS Ha 2, TO OHO AennTcs Ha 4
) YMcno genutcd Ha 5 Torga n ToNbKo Toraa, korga OHo okaH4vmBaetcea 0
2. Ykaxute Te Habopbl 3HA4YEHUIN NOrMYECKMX NEPEMEHHbIX, NPU KOTOPbIX Bbicka3biBaHue "(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 - nctuHHo, C - NCTUHHO
r) A - noxHo, B - noxHo, C - NoXHO
4) A - ICTUHHO, B - noxHo, C - NCTUHHO
3. YkaxuTe Te Habopbl 3HaYEHUI NOrMYECKUX NEPEMEHHbIX, MPU KOTOPbIX BbiCKadbiBaHue "ecnu A nnn B,
To C" NOXHo
a) A - UICTUHHO, B - noxHo, C - NoXHO
6) A - UICTUHHO, B - uCcTUHHO, C - NOXHO
B) A - ICTMHHO, B - nctuHHo, C - UICTUHHO
r) A - noxHo, B - noxHo, C - NoxHO
4) A - ICTUHHO, B - noxHo, C - NCTUHHO



4. Mpegukat A(x):"x bonblwel1" 3agaH Ha MHOXeCTBE HaTypanbHbIX 4ucen. O6nacTblo UCTUHHOCTU
npeavkaTa "He A(x)" sBnsieTcs

a) MHOXeCTBO HaTyparnbHbIX Yncen

©) MHOXXeCTBO HaTyparbHbIX Yncer, 60MbLINX Ui paBHbIX 2

B) NyCTOE MHOXEeCTBO

r) mHoxectso{0, 1}

) mHoxecTeo {0}

€) MHOXecTBO {1}
5. MNMpepunkaTbl A(X):"x genutca Ha 5", B(x):"x aenutcsa Ha 2" 3afiaHbl Ha MHOXECTBE HaTyparnbHbIX Yucen,
MeHbLWNX nnn paeHbix 10. ObnacTbio MCTUHHOCTY Npeaukata "A(x) Toraa u Tonbko Torga, korga B(x)"
ABNAETCH MHOXECTBO

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

6) {10}

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

r{1,3,57,9, 10}
6. Cpeau BbiCKasblBaHUI C KBAHTOPAMM YKaXXUTE UCTUHHbIE

a) Bce nTuubl netaoT unu nnaesatoT

©) HekoTopble reomeTpnyeckme urypbl HE UMEIOT NNoLuagb

B) HekoTopble paBHOCTOPOHHUE TPEeYrofbHUKN NPAMOYrofnbHble

r) Bce paBHOCTOPOHHUE TPEYrONbHUKM - OCTPOYrOfbHbIE
7. Cpeav nepeymcneHHbIX NpeanoXeHu BolbepuTe Te, KOTOpble ABMASIOTCA BblCKa3blIBAHNAMMN

a) KaxgbIli napannenorpamm siBAsi€TCA NPsiMOYroflbHUKOM

6) B mecsaue 30 gHen

B) 4<5

r) Ecnu k uncny npnbaeutb 2, To nony4mm 5

A) Ecnn yncno ymHoXuTb Ha 0, To nony4um 0

e) HekoTopble NpsAMOYronbHUKK ABASIOTCA KBagpaTamu
8. Cpeav nepeymcneHHbIX NpeanoXeHun solbepuTe Te, KOTOpble ABMSITCA NpeavkaTamm

a) Ecnu k yncny npmbasuTb 2, TO NonyyYnm 5

©) Ecnu yncno ymHoxuTb Ha 0, To nony4dnm O

B) OgHO3Ha4yHoe 4mcno meHble 10

r) x>3
9. BbibepuTe UCTUHHBIE BbiCKa3blBaHWS

a) ansa nobbix HaTypanbHbIX YUCEN X Uy cnpaBeanmeo (X'y) >2

6) ansa noboro HaTypanbHOro X CyLeCcTBYET Takoe HaTypanbHOe 3Ha4YeHue y, 4To (xy)<10

B) CYLLECTBYIOT Takue HaTypasbHbl€ 3HAYEHMS X U Y, NPU YMHOXEHUN KOTOPbIX NOMyYaeTCst YACho,

MeHbLlee 2

) CywecTBYyeT Takoe Lenoe YUCo X, YTO Mpu AeneHun ero Ha nwboe HaTypanbHOe 4ucro

nonyvaetcs 0
10. Bbibepute Takue napbl NOHATUNA, YTO OO6BbEM MEPBOro U3 HUX ABMASETCHA MOAMHOXECTBOM obbema
BTOPOro

a) TPEeyronbHWK 1 MHOIOYrOnbHUK

6) TPeyronbHUK 1 YeTbIPEXYTOSTbHUK

B) KBagpat u pomb

r) napannenorpamm n NpsiMoyrofibHUK
11. BolbepuTe BepHOe BbickasbiBaHue. "ECnn anemMeHT NpUHaanexunT MHOXeCTBY A 1 He MpuUHaanexuT
MHOXecTBy B, TO OH....

a) NPUMHAANEXUT NepeceyeHnto 1 06bEANHEHNIO 3TUX MHOXECTB

6) NpUHaQNeXuT nepecedyeHnio MHOXECTB, HO He NPUHAANEXNUT 06 beOUHEHNIO 3TUX MHOXECTB

B) NPUHAANEXMT 0O beANHEHNIO MHOXECTB, HO HE NPUHAANEXUT NEPECEeYEHUNIO

r) He NPUHAANEXUT HU 06 beQMHEHNIO, HU NEPECEYEHNIO MHOXECTB
12. A - MHOXeCTBO TPEYrofibHWKOB, B - MHOXeCTBO PaBHOCTOPOHHWUX TPeyrosibHMKoB, C - MHOXeCTBO
NPSIMOYrOSibHbIX TPEYroflbHUKOB. BbibepnTe UCTUHHOE BbiCKa3biBaHMWE.

a) Bce Tpu MHOXECTBa nonapHO nepecekatTca

6) B 1 C - nogMHoXecTBa MHOXecTBa A, B 1 C - nepecekatotca

B) A - yHuBepcanbHoe MHoxecTBo And B n C. B n C - He umetoT obLumx anemMeHToB

r) C - nogMmHoXecTBo B, B - nogmHoxecTtBO A
13. Bbibepnte NCTUHHBIE BbICKa3blBaHNSA



a) MHOXecTBO napannenorpaMMoB Y MHOXECTBO YeTblIpeEXYroflbHUKOB NepecekatnTcs
6) Ecnu ogHO MHOXeECTBO ABNAETCS NOAMHOXECTBOM ApPYroro, TO 3TV MHOXECTBa nepecekarTcs
B) Ecnn MHOXecCTBa nepecekatoTcs, TO O4HO U3 HUX SBNAETCHA NOAMHOXECTBOM APYroro
r) Ecnn MHOXXeCTBa paBHbI, TO KaXO0€e U3 HUX SIBNSIETCA MOAMHOXECTBOM ApYroro
A) Ecnn ogHO MHOXECTBO ABMsieTCA NOAMHOXECTBOM APYroro, TO 3T MHOXECTBa PaBHbI
e) Ecnu mHoXecTBa He nepecekaroTcs, TO OHM HE UMEIDT OBLLMX ANEMEHTOB

14. BoibepnTe NCTUHHbIE BbICKa3blBaHNSA
a) Ob6beanHeHne HenyCcTbIX MHOXECTB HUKOr4a He paBHO MYCTOMY MHOXECTBY
6) Ecnn obbeanHeHne OBYX MHOXECTB HE paBHO MYCTOMY MHOXECTBY, TO U MepeceyeHne aTmx
MHOXXECTB HE paBHO NMYCTOMY MHOXECTBY
B) Ecnun MHOXecTBa He nepecekatoTcsi, TO MX Pa3HOCTb paBHa OAHOMY U3 3TUX MHOXECTB
r) [lononHeHne nogMHOXeCTBa 40 MHOXECTBa pPaBHO Pa3HOCTN 3TUX MHOXECTBA M NOAMHOXECTBa
A) Ecnn mHoXecTBa He wuMelT o6WMX 3MeMeHToB, TO MX OO0beauHeHue paBHO MyCTOMY
MHOXeCTBY

15. BblbepunTe UCTUHHbIE BbICKa3blBaHNA
a) O6nacTb onpeaeneHus COOTBETCTBUSA NABNSETCS MNOAMHOXECTBOM 006nactv oTnpaBneHus
COOTBETCTBUSA
©) B nobom cooTBeTCTBUM 06MacTb onpeaeneHnsa coenagaeT ¢ 06nacTbio OTNPaBEHS
B) Ecnun cooTtBeTcTBUE ABNSAETCS OTOOpaxeHue, To obnacTb ero onpeaeneHus Bceraa coBnagaet
¢ obnacTtblo oTnNpaBneHus
r) MHOXXeCTBO 3Ha4Y€HMI HEKOTOPbIX COOTBETCTBMIN cOBNagaeT ¢ ob6nacTbio NpubbITUS

Tecm Ne3
1. Yto6bl CNOXuUTb 2 N 3 C TOYKM 3PEHNST TEOPETUKO-MHOXKECTBEHHOIO NOAXo4a K MOCTPOEHMIO CUCTEMbI
LenblX HeoTpuuaTernbHbIX YNCEN MOXHO HAWTU MOLLHOCTb. ..
a) obbeamHeHua mHoxecTB A={a, b}u B={b, c, d}
6) o6beanHeHua mHoxecTB A={1, 2} n B={3, 4, 5}
B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}
rjo6veanHeHma mHoxecTB A={a, b} n B={a, b, c}
2. Heobxogumo ymMHOXWTb 4 Ha 3, UcCnomnb3yst NoaxoAd K HaTyparbHOMY 4uChy, Kak K pesynbTaTty
N3MEpPEHMS BENMYUHBI. B KauectBe eguHUYHOro oTpeska e BbibpaH oTpe3ok anvHou 3 cM. B kauectBe
HOBOW eOUHULbI NU3MEPEHMS HEODXO0AUMO BLIGpaThb €AUHUYHBLIA OTPE30K e1 ANTNMHON:
a) 1cm
0) 12cm
B) 4CcM
ry 3cm
3. Pa3HOCTb HaTypanbHbIX Ynucen a u b Cc TOYKM 3peHUs TeOPEeTUKO-MHOXECTBEHHOro Moaxoda 3To
MOLLHOCTb...
a) pasHOCTU HenepecekarLwmxcs MHoxecTB A u B Takux, uto a=n(A), b=n(B)
6) pas3HOCTM NPOM3BOSbHLIX MHOXecTB A 1 B Takux, 4yto 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 Takux, 4to a=n(A), b=n(B) n o4HO U3 HKX SBRSieTCA AOMNOMHEHNEM OPYroro
[0 YHMBEPCAarnbHOro MHOXeCTBa.
4. Cymma HaTypanbHbIX Yicen a u b ¢ ToYKn 3peHns TeopeTUKO-MHOXECTBEHHOrO Noaxoaa 3To
MOLLIHOCTb. ..
a) o6beaMHeHMsA 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) obbeanHeHUs Henepecekaowmxcs MHOXecTB A n B Takux, 4to a=n(A), b=n(B)
r) o6beguHeHnsa mHoxecTB A n B Takux, 4to a=n(A), b=n(B) n AcB
5. Npoun3BeneHne HaTypanbHbIX YACEN a U b C TOYKM 3pEeHUst TEOPETUKO-MHOXECTBEHHOMO Noaxoaa 3To
MOLLHOCTb...
a) o6beaMHeHMA b HenepeceKaLMXC MHOXECTB B KaX40M M3 KOTOPbIX MO a 31IeMEHTOB
0) nepeceyeHns NPOM3BONbHLIX MHOXecCTB A 1 B Takux, 4to a=n(A), b=n(B)
B) 06beaAnHeHUs NPon3BOSbHbIX MHOXecTB A 1 B Takux, yto a=n(A), b=n(B)
r) o6beguHeHnsa HenepecekarLwmxcss MHoxecTB A 1 B Takux, 4to a=n(A), b=n(B)
6. YTobbl YMHOXUTb 2 HA 3 C TOYKM 3PEHUA TEOPETUKO-MHOXECTBEHHOrO nogxoda K MOCTPOEHMIO
CUCTEMbI LienbIX HeoTpuuaTernbHbIX YUCEST MOXXHO HaWTU MOLLIHOCTb. ..
a) obbeamHeHua mHoxecTB A={a, b}u 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) AekapToBsa npoussegeHus MHoxecTB A={a, b}n B={b, c, a}
7. YT06bI BbIYECTb OT 3 2 C TOYKN 3PEHNS TEOPETUKO-MHOXECTBEHHOIO NOAX04A K MOCTPOEHNI0 CUCTEMDI
LenbiX HeoTpUUATENbHbIX YACEN MOXHO HAaWTU MOLLHOCTb. ..
a) pasHocTu MHOXecTB A={e, c, d} n B={a, b}
©) pasHocTu mHoXxecTB A={b, c, a} u B={a, b}
B) pasHocTu MHoxecTB A={b, ¢, d} n B={a, b}
r) AononHeHnsa MHoxecTea B={a, b} no mHoxecTBa A={b, c, d}
8. Utobbl pasgenutb 6 Ha 2 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOIO Moaxoda K MOCTPOEHMUIO
CUCTEMbI LieNnblX HeoTpuLaTesibHbIX YNCen (deneHne No coaepXKaHuio) Hy>KHO. ..
a) pa3buTb MHOXECTBO, COCTOsiLlee M3 6 3MEeMEHTOB Ha [ABa NPOU3BOSIbHBLIX HenepeceKkalrLmxcs
NOAMHOXECTBA M HANTWU MOLLHOCTb MOSTYyYMBLUMXCS NOOMHOXECTB
0) pa3buTb MHOXECTBO, COCTOsiLLee M3 6 9fIeMEeHTOB Ha [ABa MPOM3BOJSIbHbIX HEMNepeceKkatoLmxcs
PaBHOMOLLHbIX MOAMHOXECTBA U HAUTM MOLLHOCTb NOMYYMBLUNXCA NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTOsILLIEE N3 6 3NEMEHTOB Ha HenepecekatLwmecs NOAMHOXECTBA, B KaX40M
N3 KOTOPbIX MO 2 3NeMeHTa U HaUTK KONMYeCTBO NOAMHOXECTB
r) BblAENUTb U3 MHOXEeCTBa, COCTOALWEro n3 6 anemMeHToB, NOOMHOXECTBO, CoAepXalee 2 aneMeHTa u
HaWTW MOLLHOCTb OCTaBLLErocsi MHOXeCTBa.
9. a:b=c — peneHne Ha 4acTu.
a) a=n(A), b=n(B), c=n(C), roe B — nogmHoxxecTBO MHOXecTBa A. C — gononHeHne nogMHoxecTtea B oo
MHOXecTBa A
6) a=n(A), b — KONM4YecTBO pPaBHOMOLLHbLIX NMOAMHOXECTB, Ha KOTOpble pas3buTo MHOXEecTBO A, C —
MOLLIHOCTb BblA€MNeHHbIX MOAMHOXECTB
B) a=n(A), b — MOLIHOCTb PaBHOMOLLHbIX MOAMHOXECTB, Ha KOTOpble pa3buto MHOXeCTBO A, C —
KONMYEeCTBO MOMY4YMBLUMXCA NOOMHOXECTB
r) a=n(A), b=n(B), roe mHOoXecTBa A n B — He nepecekatoTcs, c=n(A\B)
10. Boibepute CTPOUKyY, rae CrioXeHne B akCMomMaTU4ECKOM Noaxode BbIMOMHEHO 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 pasgenutb 4 Ha 2, ucnonb3ys MOAXOA K HaTyparibHOMY 4YUChy, Kak K pesynbTaTty
n3mMepeHns BENUYMHbI. B kadecTBe egmMHUYHOro oTpeska e BbibpaH oTpe3ok anuHon 3 cMm. B kayectse
HOBOW eUHULbI N3MEPEHMS HEOBX0ANUMO BbIOpaTb €ANHUYHLIA OTPE30K e1 ANTMHOMN:
a) 1cm
6) 8 cm
B) 6 cM
r) 3cm
Tecm Ne4
1.Boibepute npaBunbHOE yTBEPXAEHNE
a) lMo3nunoHHas cucTema CuyMCreHuMs 3TO Takash CucTema, B KOTOPOW 3HAYeHMe Kaxaoro 3Haka,
NCNonNb3yemoro Ans 3anucu Yynucna, 3aBnucuT OT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu Yymucna
0) He gecATMYHasi CMCTEMAa CYMCIEHUS HE MOXKET OblTb NO3ULIMOHHON
B) K No3vuUMOHHON cucTeEME CUYMCIIEHUSA OTHOCUTCSA He TOMbKO MpuBblYHAA HaM "apabckas" Hymepaums,
HO N pMMCKasi cMcTeMa CYUCIIEHUS
r) angaBMTOM NO3NLMOHHOW CUCTEMbI CHUCIIEHNST MOXET BbITb N0b60e KOHEYHOE MHOXXECTBO 3HAKOB.
2. Yncno 4 B oBONYHOW CUCTEME CHUCTIEHNS 3annCbiBaAeTCA Tak:
a)10
6) 20
B) 100
r)4
3. MNpu nepeBoae 13 NATEPUYHON CUCTEMbI CYUCTIEHNA B AECATUYHYIO YNCIO 3 paBHO
a)3
6) 2
B) 5
r)10
4. [pu nepeBoge 13 OECATUMHON CUCTEMbI CYUCTIEHNSA B CEMEPUYHYIO YUCITO 7 paBHO



a)7

6) 10

B) 6

r) 11

5. B TponyHoOM cucteme cuncneHnss cymma 2+2 pasHa

a)4

6)3

B) 11

r) 20

6. B lwectepmnyHon cnMcteme CYMCNEeHns ans 3annucu YMcen NCnonb3yrTes umdpbl
a)0,1,2,3,4,5

6)0,1,2,3,4,5,6

B)1,2,3,4,5

N1,2,3,4,56

7. B naTepuyHon cucteme cuncrneHus pasHocTtb Yncen 10 n 4 pasHa
a)6

6) 1

B) 2

rNns

8. Uncno 11 3anmcaHoO B NATEPUYHOM cucTeme cuucrneHusa. lNpu nepeBoge B AECATUYHYIO CUCTEMY
cyncneHus oHo ByaeT 3anuncaHo...

a)4

6)5

B) 6

ry10

9. Yucno 8 npu nepeBoae B AEBATEPUYHYIO CUCTEMY CHUCTIEHNS PABHO:

a) 10

6)9

B) 8

r7

10. Yucno 21 3anucaHo B 4yeTBepudHOW cucteme cumcneHus. MNpu nepeBode B OECATUYHYIO CUCTEMY
CUYUCIIEHNS OHO PaBHO:

a)8

6)5

B) 10

rno

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

a) Bcerga pasHo 10

©) MoXeT 6bITb NOBBIM HAaTyparbHbIM YACIIOM

B) MOXeT BbITb M0ObIM HATypanbHbIM YUCIIOM, HE MEHBLLMM OBYX

) MOXeT ObITb N0ObIM OQHO3HAYHBIM YMCIIOM.

12. B kakoh M3 MNepeyvnCrieHHbIX CUCTEeM CYMCreHMs MOXeT ObiTb 3anucaHo 4ucno 402. Cuctembl
CUMCNEHUA: OBONYHAS, YETBEPUYHAS, NATEPUYHAs, LECATUYHAS.

a) B YETBEPUYHOWN N AECATUYHOM

6) B NATEPUYHOMN 1 YETBEPUYHOWN

B) B Nto60M N3 NepeynCcrieHHbIX CUCTEM CUUCTIEHNS

r) B NISTEPUYHON N AECATUYHOWN

13. Yemy paBHo 4ncno DXXIX B gecatuyHomn cucteme cHmcneHnsa?

a) 531

6) 529

B) 1209

r) 1029.

14. MNepesegute uncno 1241 n3 NATEPUYHON CUCTEMbI CHUCTIEHUS B AECATUYHYIO.

Beopg oTtBeTa:

15. MNMepeBeaute uncno 37 N3 AeCATUYHON CUCTEMbI CHUCTIEHUS B TPOUYHYIO

Bsopg oTBeTa: .

16. Yto GonbLue: 7 B 4ECATUYHON CUCTEME CHUCIIEHUS, NN 7 B BOCbMEPUYHOW CUCTEME CUHUCIIEHMS.
a) 7 B 4eCATUYHOMN CUCTEME CHUCTIEHUS



0) 7 B BOCbMEPUYHOM CUCTEME CUUCTIEHMS

B) 9TK Yncna paBHbl

r) 9TV Yncrna HEBO3MOXHO CPaBHUTb.

17. Yncno 127 3anucaHo B BOCbMEPUYHOW CUCTEME CUMUCIIEHMS. 3anuLuMTE YUCIO, HENOCPEACTBEHHO
crneayiollee 3a HUM B 3TOW CUCTEME CUHUCTIEHNS.

Beop otBeTa: .

Tecm Neb5
1. Mpn geneHuun yncna a Ha 4 nony4vaeTcs HenonHoe YacTtHoe 12. M3BecTHo, 4To a 6onbLue nnm
paBHo 50. YemMy MOXET ObITb paBeH OCTaTOK?
a) 2
6) 1
B) 4
nNnb5
2. Yncna a v e npu gerneHnu Ha 4 gaot octaTkm 3 1 2. Yemy paBeH ocTaToK OT AeneHnss CyMMbl a+8 Ha
47
a)3
6) 2
B) 1
rNnb5
3. Yucno 2340 asnsaeTcst B3aMMHO-NPOCTbIM C:
a) 81
0) 29
B) 261
r) 35
4. Kakoe n3 yncen MoxHo npeactasuTtb B Buae 30p, roe p — HaTypanbHOe Yncno?
a) 22530
6) 53420
B) 71802
r) 82005
5. HOJ uncen 12 n 36 paBeH:
a)3
6) 4
B) 12
r) 36
6. BeibepuTe HenpaBunbHoe yTBepxxaeHue: «Hncno 2235...
a) genutca Ha 5, T.K. nocnegHasa undpa aToro Ymcna genntca Ha 5»
6) apenutca Ha 3, T.K. (2+2+3+5) genutcsa Ha 3»
B) AennTcs Ha 3, T.K. OKaHYMBAETCH HEYETHON LM PON»
r) He genutca Ha 4, T.k. 35 He genutcd Ha 4
7. Bbibepute npaBunsHoe ytBepxaeHue: «Cymma 123+517+852...
a) He penuTtcd Ha 12, T.k. 123 He genutca Ha 12, 517 He genuTtca Ha 12, 852 genutes Ha 12»
6) o genumocTn Ha 3 HU4Yero ckasaTtb Henb3s, T.K. 123 genutca Ha 3, 517 He genuTca Ha 3, 852
genntcs Ha 3»
B) O AeNUMOCTU Ha 12 HMYEero ckasaTb Henb3s, T.K. 123 He genutcd Ha 12, 517 He genuTcs Ha 12,
852 penutca Ha 12»
r) 0 4enMMOCTM Ha 12 HMYero ckasaTb Henb3s, T.K. 123 He genutca Ha 12, 517 He genuTca Ha 12,
852 He penuTcsa Ha 12»
8. MNpu geneHnn 4mcna a Ha Yncrno b nonyvaeTcsa HenosmHoe JyactHoe 12 n octatok 4. Yemy MoxeT ObiTb
paBHO 4ncno b, ecnu a 6onblue 207
a)2
0) 1
B) 4
r5
9. Yncna a 1 e npu geneHnm Ha 4 garot octaTkm 3 1 2. Yemy paBeH oCTaToK OT AeneHnst Ha 4 pasHoCTH
a-g?
a)3
6) 2



B) 1
r)1
10. Yucno 183 aenseTcs B3aUMHO-NPOCTLIM C:
a) 61
6) 201
B) 164
rno
11. Kakoe n3 yncen Henb3sa NpeactaBuTb B BuAeE 12p, rae p — HaTypanbHOe YmMcno?
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 yTBEpXXaeHue: «Yncno 2348...
a) penntca Ha 4, T.K. 48 genutcsa Ha 4»
0) penutcd Ha 4, T.K. 8 genntcs Ha 4»
B) He genutca Ha 4, T.K. (2+3+4+8) He genuTcs Ha 4»
r) AenuTcs Ha 4, T.K. OKaH4YMBaeTCs YETHOM Lnppon»
14. Bbibepute HenpaBunbHoe yTBepxaeHue: «ponsseaeHne 248537540
a) penutca Ha 45, 1.k. 540 genutca Ha 5, 540 genntea Ha 3, 537 genutcs Ha 3»
0) penuted Ha 12, T.k. 248 genutca Ha 4, 540 genuTtcd Ha 3»
B) Aenutcs Ha 45, T.k. 540 genutcsa Ha 5, 540 genntcsa Ha 9»
r) He genutcsa Ha 12, T.k. 248 He genutcsa Ha 12, 537 He genutca Ha 12, 540 He genuTtcda Ha 12»
15. MNpwn geneHun 4ncna a Ha 12 nony4vaetcd HenonHoe YacTtHoe 1. M3BecTHO, uTo a Gonblue 15. Yemy
MOXeT ObITb paBeH OCTaToK?
a)2
6) 1
B) 12
r) 11
16. Yncna a n B npu geneHmn Ha 4 gaoT octaTtkm 3 n 2. HemMy paBeH OCTaToK OT AefieHuns Ha 4
npov3BeaeHns 3Tux yncen ?
a)6
6) 2
B) 1
rNnb5
17. Yncno 237 aBnseTtcsa B3aUMHO-MPOCTLIM C:
a) 45
6) 158
B) 79
r) 201
18. Kakoe n3 uncen MoXxHo npeactaBuTb B BUae 15p, rae p — HatypanbHoOe 4ncno?
a) 23835
0) 23845
B) 23834
r) 23844
19. HO[ uncen 12 n 48 paBseH:
a)4d
6) 48
B) 12
r)6
20. BblbepuTte npaBunbHoe yTBepxaeHue: «4ucno 18387...
a) penutca Ha 9, T.K. (1+8+3+8+7) genutcs Ha 9»
0) He penuTtcd Ha 9, T.K. 87 He genuTca Ha 9»
B) genuTcsa Ha 9, T.K. OHO HEYETHOE»



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

r) genutcs Ha 9, T.k. (1+8+3+8+7) genutca Ha 3»

BbibepuTe HenpaBunbHoe yTBepxaeHue: «lMponsseaeHme 123+517+852

a) penutca Ha 18, T.k. 123 genutca Ha 3, 852 penntca Ha 3, 852 genutca Ha 2»

0) penuted Ha 12, T.k. 123 genutca Ha 3, 852 penutca Ha 4»

B) He genutca Ha 45, T.k. 123 He genuTcsa Ha 5, 517 He gennTtca Ha 5, 852 He genuTcs Ha 5»

r) O AENUMOCTU Ha 45 He NPOM3BOAS BbIYUCIIEHUI HUYErO cKa3aTb HEMb3s, T.K. HU OOUH U3
MHOXUTEenewn He genurtcda Ha 45»

HO[ uncen 18 n 72 paeeH:

a) 36

6)9

B) 72

ry18

BbibepuTe HenpaBubHble yTBEPXKAEHUA: «4Huncno 2364...

a) He genuTcd Ha 3, T.K. ero nocrnegHsas 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. nocnegHasa umidgpa ymcna 4 genutcs Ha 4»

r) AENUTCS Ha 2, T.K. OKaH4YMBaeTCs YETHOM Lndpon»

BbibepuTe npasunsHoe ytBepxaeHue: «Cymma 123+1752+852

a) penutca Ha 6, T.K. 123 genutca Ha 3, 852 genutca Ha 3, 1752 penutcd Ha 2»

0) He penunTcd Ha 6, T.K. 123 He genutca Ha 6, 852 penuted Ha 6, 1752 genuTcs Ha 6»

B) He genutcs Ha 12, T.K. 123 He genuTcs Ha 12, 1752 He gennTtca Ha 12, 852 He genuTcsa Ha 12»
) O AENUMOCTU Ha 6 He MPOM3BOAS BbIYUCIIEHUIN HUYETrO cKa3aTb HeMb3s, T.K. OQHO U3 criaraemMblx
He OenuTcs Ha 6»

Bbibepute CcTpouKy, B KOTOPOM BCE MPeACTaBNEHHbIE YMCna NPoCTble

a)1,3,7, 11

6)3,5,7,9

B) 11, 13, 33

r 2,3, 31

Bbibepute npaBunbHOE yTBEPXKAEHME

a) Yucno 864 penutca Ha 4 Tak Kak 64 genutca Ha 4

6) Yncno 864 penntca Ha 4 Tak Kak OHO OKaH4YMBaEeTCHA YeTHOW Lumdpon

B) Yncno 864 genntca Ha 4 Tak kak OHO OKaH4YMBaeTcs umdpon, genduenca Ha 4

r) Yncno 864 He genutcsa Ha 4 Tak kKak cymma ero undp He genutcs Ha 4

BbibepuTe npaBunbHoe yTBEPXKAEHME

a) umcno 416 He genutca Ha 3 Tak Kak OHO YeTHoe

0) uncno 416 He gennTca Ha 3, Tak kKak cymma ero undp He genutcs Ha 3

B) umcno 416 genutcs Ha 3, Tak Kak ero nocneaHss uudgpa genures Ha 3

r) uncno 416 He genutca Ha 3, Tak kak 16 He genuTcsa Ha 3

HanMeHbLLee obLlee KpaTHOe B3aMMHO-MPOCTLIX YNCEN PaBHO

a) NPOU3BEAEHUIO ATUX YMCEN

6) 1

B) CyMMe 3TuX Yncen

rNno

BbibepuTe npaBunbHoe yTBEPXKAEHME

a) npousBeaeHune 245*39 nenntcsa Ha 15, Tak Kak 245 penutca Ha 5, a 39 genutes Ha 3

©) npounsseneHune 24539 He genntca Ha 15, Tak Kak HU OOUH U3 MHOXUTENEen He genutcd Ha 15
B) npomn3BeneHue 245*39 He genutca Ha 15, Tak kak 245 genntca Ha 15, a 39 He genuTed Ha 15
r) npounsseneHune 245*39 genutca Ha 15, Tak kak 245 genutcs Ha 15.

BbibepuTe npaBunbHble yTBEPXKAEHUSA

a) cymma 342+432+543 genutca Ha 3 Tak Kak Kaxgoe cnaraemoe Aenutcs Ha 3

6) cymma 342+433+544 He penntca Ha 3, Tak Kak He Kaxgoe cnaraemoe AenuTes Ha 3

B) 0 4enuMocTun cyMmmbl 342+433+544 Ha 3 He npom3BOAsA HEMOCPEACTBEHHOrO AENEHUS HUYEro
cKkasaTb Hernb3s

r) 0 4enMMOocCTn Cymmbl 342+432+544 Ha 3 He NPON3BOAA HEMNOCPEACTBEHHOMO AENEHNS HUYEro
cKasaTb Henb3s

Tecm Ne6

1. BbiGepuTe npaBunbHoe yTBEPXKAEHME



a) MHOXeCTBO HaTyparnbHbIX Yucen 6eckoHe4Ho, ynopsao4eHo, nNinoTHO
6) MHOXXEeCTBO HaTypasbHbIX Y1cen BECKOHEYHO, YyNopag0YeHO, AUCKPETHO
B) MHOXECTBO HaTyparibHbIX YNCEN KOHEYHO, yNopsaa0odeHo, NNOTHO
) MHOXXECTBO HaTyparbHbIX YACEN KOHEYHO, YNOPSA0YEHO, ANCKPETHO
2. CBONCTBO "OMCKPETHOCTL" MHOXECTBA 03HAYaeT, YTo
a) Ha 9TOM MHOXeCTBE CyLLeCTBYIOT COCeHME NEMEHTbI
©) KakoBbl Obl HX BbINKW OBa SNEeMEHTa MHOXECTBA, CYLLECTBYET TPETUN SNIEMEHT, MEHbLLUNI
6ornbLiero n 60nbWNA MEHbLLIEro U3 AaHHbIX 3N1IEMEHTOB
B) MHOXECTBO COAEPXKNUT DECKOHEYHOE YMCIIO 3NEMEHTOB
) MHOXXECTBO COOEPXUT KOHEYHOE YMCIO 3NIEMEHTOB
3. BbibepuTe npaBunbHOE yTBEPXKOEHNE
a) CNoXeHne Ha MHOXEeCTBE HaTyparbHbIX Yncen KOMMYTaTUBHO, aCCOLMATMBHO, MHOXECTBO
COAEPXUT HENTPAnbHbIA SNIEMEHT MO CIOXEHWUIO
6) crnoxxeHne Ha MHOXXeCTBE HaTyparbHbIX YMCEN KOMMYTaTUBHO, HE acCOLMaTUBHO, MHOXECTBO
He COOEepPXUT HENTPANbHbIA ANIEMEHT MO COXEHWIO
B) CNOXEHMEe Ha MHOXECTBE HaTyparbHbIX YACEN KOMMYTaTMBHO, acCOLMaTUBHO, MHOXECTBO HE
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
I) CNOXeHWe Ha MHOXECTBE HaTypasibHbIX YNCEN HE KOMMYTATMBHO, aCcCOLUATUBHO, MHOXECTBO He
COAEPXUT HENTPAnbHbIA 3NIEMEHT MO CIIOXEHWUIO
4. BoibepuTte BCce HaTypanbHble ynicna cpean umcen: 0; 1; 10; -1; 1/2
a)1;10
6)0;1; 10
B) 1; 10; -1
r)0; 1
5. BbibepuTe npaBunbHOE yTBEPXKOEHNE
a) YMHOXeHMEe Ha MHOXEeCTBE HaTyparnbHbIX YMCEeN KOMMYTAaTUBHO, acCOLMaTUBHO, MHOXECTBO He
UMeeT HeNTpanbHOro afeMeHTa Nno YMHOXEHWIO
6) YMHOXeHMe Ha MHOXEeCTBe HaTyparbHbIX YMCerl KOMMYTaTUBHO, acCOLMATMBHO, MHOXECTBO
UMeeT HenTparbHbIN 3NEMEHT N0 YMHOXEHNIO
B) YMHOXEHWE Ha MHOXXECTBE HaTyparbHbIX YACENT KOMMYTaTUBHO, HE acCoLMaTUBHO, MHOXECTBO
MMEET HENTPASbHbIN NEMEHT NO YMHOXEHUIO
) YMHOXEHMEe Ha MHOXECTBE HaTyparbHbIX YMCEN HE KOMMYTaTUBHO, acCoLMaTUBHO, MHOXECTBO
UMeeT HenTparbHbIN 3NEMEHT N0 YMHOXEHNIO
6. Hannuune HenTpanbHOro afieMeHTa no yMHOXEHUIO O3HAYaEeT, YTo AN Ntoboro anemeHTa a us
paccMaTprMBaeMoro MHOXeCTBa CyLLeCTBYyeT TakoW ANIEMEHT € 3TOro XXe MHOXeCTBa, 4YTO
a) a-e=e
6) a-e=0
B) a-e=1
r)ae=a
7. OTHOLWEHME "MeHbLUE" Ha MHOXECTBE HaTyparbHbIX Y1CEN SABMSETCS
a) OTHOLLUEHMEM CTPOroro fIMHEMHOro nopsaka
©) cTpororo 4acTM4HOro Nopsiaka
B) HECTPOroro fIMHENHOro NOpsiAKa
) HECTPOroro YacTUYHOro Nopsiaka
8. BblbepuTe npaBunbHble YTBEPXKOEHMUS
a) noboe Lenoe 4YMcno ABNAETCa paunoHarnbHbIM
©) ntobas obbikHOBEHHas Apobb NpeacTaBnseT cobor paumoHanbHOE YMCo
B) ntobas gecatnyHaa apobb npeacTtasnseT cobon paumoHanbHOe YNCIO
r) niobas 6eckoHevHasa gecatTudHasa apobb He sSBNsieTCH paunoHanbHbIM YACIIOM
9. BblbepuTe npaBurbHble YTBEPXOEHUS
a) moboe paumoHanbHOe 4WCNO npeacTtaBumMo B Buae  OGECKOHEYHOW  OeCATUYHOM
Henepuoamyeckon opodu
©) ntoboe paumoHanbHoOe YMcno NnpeacTaBumMo B Buge 00biIKHOBEHHOW Apobun
B) nto6oe paumoHanbHOe YMCOo NPeACTaBMMO B BUAE KOHEYHON OEeCATUYHON Apobn
r) noboe paumoHanbHOe YUCNo NpeacTaBMMO B BUAe GECKOHEYHOW OECATUYHOW Nepuoanyeckon
apobu
10. Bbibepute npaBunbHble yTBEPKOEHWS
a) AENCTBUTENBHOE YNCINO MOXET ObITb KaK paumoHarnbHbIM, Tak U MppauoHanbHbIM



©) uenoe 4ncno He MOXET ObITb HX paUNOHarbHBIM, HU UPPaLMOHarbHbIM
B) HaTypanbHOe YMCo BCerfa ABnseTcs paunoHanbHbIM
r) MppaunoHanbHOE YMCNO MOXET ObITb Lenbim
11. Boibepute npaBunbHOE yTBEPXAEHNE
a) MHoXxecTBa paumoHanbHbIX U UpPaLMOHarbHbIX YMCen nepecekaroTcs
6) MHOXeCTBO [OENCTBUTENbHbIX 4ucen - 3T0 OObeguMHEeHWE MHOXECTB paunOHanbHbIX W
nppaumoHarnbHbIX Ynucen
B) MHOXECTBO LiefbIX Yncer - NOAMHOXECTBO MHOXECTBA MppaLMoHanbHbIX Yucen
) MHOXXECTBO LieNbIX YMCen He uMeeT OBLLMX 3NEMEHTOB C MHOXXECTBOM paunoOHarbHbIX YMicen
12. Boibepute npaBunbHOE yTBEPXAEHNE
a) uppaumoHarbHble YMcna - 3To Bce ApobHble uncna
0) nppaumoHanbHble YMcna - 3TO BCe oTpuuaTeNbHble YMicna
B) MppauMoHarnbHbIe Yncna - 3TO TONbKO GECKOHEYHbIE HENnepnoanyeckne AecAaTuyHble 4podu
r) MppaunoHarbHble Y1Cria - 3TO KOPHWU 13 LienblX Yncern
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. KoHeyvHas gecatnyHasa gpobb nonyynTcs npu nepesoge o6bIKHOBEHHOM Apobu
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, 1o A-C>B-[]
2. BbibepuTe NpaBunbHble YTBEPXKOEHMS
a) MHorouneH f genuTcs Ha MHorouneH h Toraa 1 TonNbKO Torga, Koraa CywecTBYeT Takoe YUCTO C,
yTo f=c*h
©) MHorouneH f genuTtcsa Ha mHorouneH h Torga n Tonbko Torga, Korga CyLecTBYeT MHOMOUYNEH g
Takown, yTto f=g*h
B) MHorouneH f genuTcs Ha AByYneH (x-a) Torga u TonbKo Toraa, korga f genutes Ha a
r) mHorouneH f genutca Ha AByyneH (x-a) Torga M TONMbKO TOrAga, Korga a - KOpeHb 3TOoro
MHOrouneHa
3. KopeHb MHorouneHa f - ato ....
a) YnCIo, Ha KOTOpPOE AEeNUTCA AaHHbIA MHOTOYMEH
©) uncno a Takoe, yto f(a)=0
B) 4MCro a Takoe, 4to f(a)=1
) NepemMeHHas, 0T KOTOPOWN 3aBUCUT SaHHbIN MHOIOYSIEH
) cBOOOOHLIN YNeH MHOrovneHa
4. CTeneHb CyMMbl MHOFOYNIEHOB paBHa...
a) CymMme CTeneHen crnaraemMbix
©) HanbBonbLlen n3 cteneHemn cnaraemblx
B) HaMMeHbLLEN U3 CTeneHen cnaraembix
) pa3HOCTW CTENEHEN criaraemblx
5. KopHeM MHorouneHa x*-x*+2x3-5x+3 sBnsercs 41cno
a) 1
6)3



B) 4
r)o0
6. MHorouneH x*-x*+2x*-5x+3 MoXeT umeTb
a) TONbKO OANH KOPEHb
6) He BonbLuUe YeTbipex KOpHEMN
B) oT 0 40 yeThIpex KopHeWn
r) He 6onblue ABYX KOPHEN
7. BuibepuTe TOT psf umncer, B KOTOPOM yKa3aHbl BCe BO3MOXHbIE LieNble KOPHU MHorouneHa X -x>+2x°-
5x+3 1 TONbKO OHU
a)3,-3,1,-1
6) 3,1, 2
B)1,0,3
r)3,1
8. O6nacTblo onpeaeneHns BolpaxeHus (x°-5x+3):(x-1) aBnstoTcs
a) Bce OeNCTBUTENbHbIE YnCra
6) Bce AencTBuTenbHble Yncna, kpome 0
B) BCe AENCTBUTENbHbIE Yncha, Kpome 1
r) BCe NONOXNUTEmNbHbIE AENCTBUTENbHbIE YMCna
9. Bbibepute Bce byHKUMK, BO3pacTaloLme Ha Bcen obnacTtu onpegeneHns
a) NUHenHasn yHKUKS, yrioBon KOaULMEHT KOTOPOW paBeH 3
6) kBagpaTUUHas YHKLMS, Y KOTOPOI koadduLmeHT npu x° Gonblue 0
B) obpaTHas NponopunoHanbHOCTb, KOIMMULNEHT KOTOPOMN paBeH 2
r) obpaTHasi NPONOPLMOHANBHOCTb, KO3(PULNEHT KOTOPOW paBeH (-2)
10. Kakne n3 ykasaHHbIX ouryp aBnsoTca rpadmkaMmm QyHKLUMOHANbHOM 3aBUCUMOCTY Y(X)
a) OKPY>KHOCTb C LLEHTPOM B Hayarne KoopauvHaT
6) npsamMas, napannenbHas ocn X
B) Npsimasi napannensHas ocn Y
r) napabona, BETBM KOTOPON CUMMETPUYHBbI OTHOCUTENBHO OcK X
4) NONYOKPY>KHOCTb C LLIEHTPOM B Havarne KoopAnHaTt, CUMMeTpU4Hasi OTHOCUTENBHO ocn Y
11. Boibepute BepHble yTBEPXKAEHNS
a) nobas npamas aBnaeTca rpadkoM NMHENHON (PYHKLMK
©) npsamada, npoxoduwlas 4Yepes3 Hayano KoopAauHaT, saBnseTcs  rpadukom  NpsiMomn
NPOMNOPLUNOHASTbHOCTH
B) rpacpmkom obpaTHOM NPONOPLMOHANbHOCTK ABnsieTca rmnepbona
r) ntobas runepbona saBnseTcs rpacdmkom obpaTHO NPONOPLMOHANBHON 3aBUCUMOCTH
12. Boibepute BepHble yTBEPXKAEHNS
a) nuHerHasa yHKLmMA Bceraa nnbo Bo3pacraeT, nMbo ybbiBaeT
6) kBagpaTuyHaa (PyHKUMSA Ha yacTu obractu onpegeneHus Bo3pacTtaeT, a Ha ApPYron 4yactu -
ybbiBaeT
B) obpaTHas NponopuMoHanbHOCTL - 3TO Beerga ybbisatowas yHKUMS
r) NpsiMas NponopuUMOHaNbLHOCTL BO3pacTaeT unu ybbiBaeT B 3aBMCUMOCTU OT KoadduumneHTa
NponopLNoHanNbsHOCTK
13. BbibepuTe BepHble yTBEPXAEHUS
a) rpaduK KBagpaTMYHOM OYHKLMM BCerga uMeeT aKCTpeMyM
6) rpaduk obpaTHOM NPONOPLMOHANBLHOCTU HUKOTAA HE UMEET AKCTpeMyMa
B) rpacpmk NpsiMor NPONOPLMOHANLHOCTU MHOTA4A UMEET 3KCTPEMYM
r) rpadouvk nobon pyHKLUNN MMEET TOUKM IKCTpeMyma
14. BbibepuTe npaBunbHble YTBEPXKOEHNS
a) B TOUKe MakcMMmyma OyHKUMS BCcerga npuHnumaeT Hanbornbllee 3HaYeHue
0) B TOYKEe MUHUMYMaA (DYHKUMUSA MOXET NPUHUMATb HAaUMEHbLUEee 3HadYeHne
B) KBagpaTu4Hasa (pyHKLMSA B TOYKE MMHUMYMa UMEET HaUMEHbLLEE 3HaYeHne
r) HUKaKasa NUHerHasa PyHKLMA He MMeeT HanbonbLIEero N HAMMEHbLLEro 3Ha4YeHU
15. BbibepuTe npaBurbHble YTBEPXOEHUS
a) rpaduK YETHOM OYHKLMM CUMMETPUYEH OTHOCUTENBHO OCK Y
6) rpaduK YeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCn X
B) rpadomk HeYEeTHOM OYHKLMM HE MMEET HM OCEN, HU LIEHTPA CUMMETPUM
r) rpadomk HeYeTHOM (PYHKLMN CUMMETPUYEH OTHOCUTENBHO Ha4vana KkoopamHaT
A) rpacpmk HeYeTHOM (PYHKLUUN CUMMETPUYEH OTHOCUTENBHO OcK Y



16. Boibepute cyHKUMN, ABASIOWLMECH YETHBIMMU
a) y=5
6) y=Ix|
B) y=X
r)y=1/x
17. Bbibepute dhyHKUMM, ABNAIOLLMECS HEYETHBIMU
a) y=1/x
0) y=x+5
B) y=X
r) y=x?
18. BoibepuTte ypaBHeHus1, He 3agatoLume OyHKLNIO
a) y=2
6) x=3
B) y=X
r) y+x°-3=0
n) y*+x*=9
19. Boibepute dyHKUMN, BO3pacTatoLmne Ha Bcen obnacTtn onpegeneHus
a) y=x
6) y-2x=0
B) y=1/(x-5)
r) y=x?
A) y=1/(5-x)
20. BbibepuTe npaBunbHoe yTBepXaeHne "dPyHKumMsa npsaMas nponopunoHanbHOCTb...
a) Bcerga yYeTHas
0) Bcerga HeveTHas
B) MOXET ObITb YETHOW UMM HEYETHOW B 3aBUCMMOCTM OT KO3(hPULNEHTOB
21. Kakasi n3 nepeuncrneHHbiX QyHKUNN MOXET OblTb Nepnognveckon?
a) NuHenHasn yHKUMS
0) kBagpaTnyHasa yHKUNS
B) obpaTHas NponopuMoHanbHOCTb
I) HUKaKas 13 nepeyvmcrieHHbIX yHKLNA
22. Boibepute npaBunbHoe yTBepxaeHue "OyHkunsa obpaTtHas nponopLmMoHanbHOCTb...
a) Bcerga yeTHas
0) Bceraa HeveTHas
B) MOXET ObITb YETHOW UMW HEYEeTHOM unu obLuero Buaa B 3aBUCUMOCTU OT KOI(PPULINEHTOB
) HW YeTHas, HU He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "JnHenHasn dyHKumMs SBNSeTcs BO3pacTaloLen. ..
a) TONbKO ecnu ee yrnoeon koadpduumneHT 6onbLue 1
0) ecnu ee yrnoBon KO3MMPULMEHT MeHbLUe 1
B) ecrnv ee yrrnosown koadduuneHT 6onbLue 0
r) ecnu ee yrnoBon Ko3aPuuneHT meHbLue 0
24. Bbibepute npaBurbHoe yTBepxaeHue: "NnHenHaa yHKums. ..
a) Bcerga yeTHas
0) Bceraa HeveTHas
B) HN YETHas, HM He YeTHas
) MOXET OblTb YETHOW UIM HEYETHON WM 00LLEro Buaa B 3aBUCUMOCTM OT KO3IhPULIMEHTOB
25. BblbepuTe npaBuribHoOe yTBepXaeHne
a) NnHerHasa PyHKUMSA HUKOr4a HEe MMeeT HU HanbonbLUEro, HU HAMMEHBLLETO 3HAYEHNI
©) nuHernHaa yHKUMA MOXET MMETb HanbonbLuee 3HaYeHne
B) NnHenHas yHKUMS nmeeT Hanbornbliee, HO HE UMEET HaUMEHbLLIErO 3HaYEeHUN
r) NIMHerHas YHKLUMSA MeeT HauMeHbLLee, HO He MMeeT HanbonbLUero 3Ha4YeHUn
26. BbibepuTe npaBunbHOE yTBEPXKAEHNE
a) runepbona - 370 Bcerga rpaduk PyHKLMM 06paTHON NPONOPLNOHANbHOCTU
6) rpadoukom obpaTHOM NPONOPLUMOHANbLHOCTN BCerfa sengaetcs runepbona
B) rpacmkom obpaTHOM NPONOPLMOHANBHOCTM MOXET ObiTb runepbona unuv npamas
3aBMCMMOCTU OT KO3hpmmeHTa NponopLmMOHansHOCTH
r) rpacdomkom oyHKUMM 0BpaTHOM NPONOPLMOHANbHOCTY BCerga aBndercsa npamas

B



Tecm Ne8
BbibepuTe npaBunbHble yTBEPXKAEHMWS:
) CYLLEeCTBYIOT paBHOBENWKNE, HO HE PABHOCOCTaBIEHHbIE, UTYpbI;
) HE cylecTByeT paBHOBEMMKUX, HO HE PaBHOCOCTAaBMEHHbIX MHOIMOYrOfIbHUKOB;
B) ecnu ourypbl paBHOCOCTaBMEHHbIE, TO OHU PaBHOBENMKHUE;
r) ourypbl paBHOBENMKN TOrAa U TONbKO TOrAaa, Koraa OHWM PaBHOCOCTABIIEHDI.
2. BblbepuTe napbl BENUYMH, MEXAY KOTOPbIMU CyLLIECTBYET NPSMO NPOnopuMoHarnbHas 3aBUCUMOCTb.
a) paccTosiHMe U CKOPOCTb NPY paBHOMEPHOM ABMKEHUN;
6) paccTosiHMe 1 BpeMsi Npy paBHOMEPHOM OBWKEHUM;
B) CKOPOCTb M BPeEMS Npu paBHOMEPHOM OBWXEHUM
r) paguyc Kpyra v ero nnowagp.
3. BblbepuTe npaBunbHble yTBEPXKAEHMWS:
a) ANvHa oTpe3ka, HeCOM3MEPUMOTO C 3TarOHOM, BbipaXkaeTcsi MppauuoHanbHbIM YUCITOM;
6) AnuHa oTpeska, COM3MEPUMOro C 3TarlOHOM, Bblpa)kaeTCs pauMoHaribHbIM YUCNOM. OTO YUCIIO He
MOXeT ObITb LienbiMm;
B) NpMMep HeCou3MepuMbIX OTPE3KOB - CTOPOHA KBagpaTta 1 ero guaroHarnb;
) OTPE30K COM3MEPUM C 3TarloOHOM, €CNN 3TaNoH yKNaabiBaeTCcsa B OTPE3Ke Lenoe Y1cro pas.
4. EgnHngy namepeHnsa gnnHbl oTpeska ymeHblwunnu B 4 pasa. Kak M3MeHUTCA YUCHEHHOEe 3HayeHue
ONVHbI OTpeska?
a) yBenuuutcs B 4 pasa;
0) ymeHbLUMTCS B 4 pasa;
B) HE N3MEHUTCS;
) YMEHbLUUTCS B 2 pasa.
5. EAnHMLY M3MepeHns aNnHbl OTpe3Ka yMeHbLMAN B 4 pa3a. Kak namenntcsa gnvHa otpeska?
a) yBenuuutcs B 4 pasa;
6) ymeHbLLNTCA B 4 pasa;
B) HE U3MEHUTCH;
) yMEHbLUNTCA B 2 pasa.
6. EQnMHnLy uamepenns nnowaan ysenuuunu B 4 pasa. Kak nsmeHutcs YmcneHHoe 3HadeHue nnowaam
N3MepseMoro MHOroyrofibHuKa?
a) yBenuuntca B 4 pasa;
6) ymeHbLINTCA B 4 pasa;
B) HE U3MEHUTCS;
r) ymeHbwmnTCA B 16 pas.
7. BbibepuTe napbl 0QHOPOAHLIX BEMUYMH:
a) 06bEM Lapa n EMKOCTb COCyaa;
6) nnowanb 60KOBOM NOBEPXHOCTU KOHYCa N OOBEM KOHYCa;
B) AnvHa obpasytoLen uunmHapa n paguyc cgepsl;
r) nepumeTp TpeyronbHMKa 1 Nnowagb TpeyrosibHUKa.
8. BbibepuTe napbl BENMYMH, MeXAy KOTOPbIMU CyLLeCcTByeT 06paTHO NPOMnopLMOHanbHas 3aBUCUMOCTb.
a) paccTosiHMe U CKOPOCTb NPV PAaBHOMEPHOM ABMKEHUN;
6) paccTosiHMe u BpeMsi Npy paBHOMEPHOM [ABWKEHWUN;
B) CKOPOCTb M BPEMS NPU paBHOMEPHOM ABWXXEHWM;
r) ueHa n CTOMMOCTb.
9. BblbepuTe npaBunbHoe yTBEPXKOEHME:
a) CyLLeCTBYIOT reoMeTpuyeckme purypbl, He UMetoLLMe NnoLwaau;
0) cpurypa nmeeT nnowaab Toraa U TONbKO Torga, Korga oHa nrockas;
B) ecnv durypa nnockas, To oHa umeeT nnowab;
r) niobas nnockasa gurypa umeet nnbo nnowiagsb, NMO0 AnvHY.
10. BbibepuTe napbl 04HOPOAHbLIX BESTNYUH:
a) nnowaapb cepbl n 06BLEM LWIapa;
6) nnowanb cepbl 1 Nowanb Tpaneuun;
B) NNowWaab Kpyra v AnvHa OKPY>XHOCTMY;
r) NepuMeTp MHOrOYrofbHMKA U AJfIMHA OKPYXXHOCTM
11. BbibepuTe npaBunbHOE yTBEPXKOEHUE:
a) nobble gBa oTpeska Bcerga MMeroT obLLYyH0 Mepy;
0) consmepumble OTPE3KM UMEIOT €4MHCTBEHHYIO OBLLYIO MepY;
B) COM3MEPUMbIE OTPE3KN UMEKT BECKOHEYHOE MHOXECTBO 0BLLMX Mep;

1.
a
6



r) ABa oTpeska COM3MepUMbIl, €CIIN MEHbLUWIA OTPE3O0K yKnaabiBaeTcs B 6onbLuem Lenoe Yncro pas.

12. BbibepuTe npaBurbHble YTBEPXKOEHWS:

a) OTpes3ku, AnnHom 6 cm 1 8 cm consamepumsbl. Nx obias mepa - OTpe3ok ANUHOM 3 CMm.

©) oTpesku, ANuHON 6 CM 1 8 CM HECOU3MEPUMbI, TaK Kak HA OOMH N3 HUX HE YNOXUTCSA B APYroM Lenoe
4yucno pas

B) OTPE3KU, ANMHON 6 cM 1 8 cm comamepumbl. Mx obwan mepa - oTpesok AnmHon 1 cm.

r) oTpesku, AnnHom 6 cMm 1 8 cm consmepumbl. Mx obLuas mepa - OTpe3oK ANHON 5 MM.

13. Boibepute npaBunbHOE yTBEPXAEHNE

a) CTOpOHa KBagpaTa v ero guaroHarnb coM3Mepumbl B Ntobom KBagpare;

©) cTopoHa kBagpaTa u ero guaroHarnb MoryT 6bITb COM3MEPUMBI;

B) HX B KAKOM KBagpaTte CTOpOHa He CoM3MeprmMa C AnaroHarsbto;

) HA B KAKOM NPSAMOYrofibHUKE CTOPOHbI HECOM3MEPUMbBI C ANaroHanbo.

14. [Ins namepeHus nnowaam kBagpara co CTOPOHOM 6 CM BbliGpanu B Ka4ecTBe MePKM NPAMOYroSbHbIN
paBHOGeOpEeHHbIN TPeYronbHUK ¢ kateTom 1 cM. Yemy paBHO YMCreHHOe 3HaveHue nnowaaun Kkeagparta
npv BblIGpaHHON eaUHNLIE N3MEPEHUS.

a) 36 k.. ef;

0) 6 kB.eg;

B) 18 kB. ef;

r) 72 ke. en.

15. Boibepute npaBunbHble yTBEp)KAeHMs. 30 KB. CM...

a) 6onble 1 kB. OM;

6) MeHbLUe 1 KB. AM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. om;

A) paBHo 0,3 kB.oMm.

16. BbibepuTe npaBunbHble YTBEPXKOEHWS:

a) Anga Toro, 4to6bl HaWTU Nnowagb MNPSIMOYrOflbHOrO TPEYrorfibHWKa LOCTAaTOYHO 3HATb AOJSIMHY ero
KaTeToB;

©) ona Toro, 4Tobbl HAMTKM Nnowanb MPSIMOYIOSIbHOIO TPEYrofibHMKa HEeOOXOAMMO 3HaTb OSIMHY ero
rMMNOTEHY3bl 1 BbICOThI, ONYLLLEHHOW Ha TMNOTEHY3Y;

B) CyLLEeCTBYHOT pomObl, Nnowanb KOTOPbIX paBHa KBagpaTy ASIMHbI CTOPOHBI;

r) 4ns Toro, Ytodbl HAWTK NNOWaAb NapannenorpammMa, Hy>HO NEPEMHOXUTL €ro COCeHNE CTOPOHbI.
17. Boibepute npaBunbHOE YTBEPXKAEHNE:

a) paBHOBENMKNE TPEYTrONbHWUKM - 3TO TPEYroflbHUKM, COOTBETCTBYHOLLME CTOPOHbI KOTOPbIX PaBHbI;

0) CyLleCcTBYIOT paBHble, HO HE paBHOBENMKNE TPEYrONbHUKY;

B) CyLLECTBYIOT paBHOBENUKNE, HO HE PaBHbIE TPEYrofbHUKY;

r) TPEYronbHWK HEe MOXeT OblTb PaBHOBESMK YETbIPEXYrONbHUKY

18. PaBHOCOCTaBNEHHbIE MHOTOYrONbHUKK - 3TO...

a) MHOIOYrofbHUKKN, KOTOPbIE MOXHO CIOXUTb N3 OANHAKOBOIO KOSIMYECTBA PaBHbIX TPEYronbHUKOB;

©) MHOrOyronbHUKKW, KOTOPblE MOXHO CIOXWUTb W3 OOMHAKOBOrO KONMYEeCcTBa pPaBHOBESIMKUX
TPEYrosibHUKOB;

B) MHOMOYrosfibHUKW, UMeKLLNE O4MHAKOBOE KOSMMYECTBO YIIOB;

) MHOTOYrOfbHUKN, UMEIOLLME PaBHbIE MIoLwaaun.

19. BbibepuTe npaBunbHble YTBEPXKOEHUS

a) nobble ABa paBHbIX MHOrOYroflbHUKa PaBHOBESTMKN;

6) ntobble ABa paBHOBENMKUX MHOIOYroflbHUKa PaBHbI;

B) Ntobble ABa paBHbIX MHOIOYrofibHUKa paBHOCOCTABIIEHHbIE;

r) niobble ABa paBHOCOCTABMEHHbIX MHOTOYrOflbHUKa PaBHOBESMKN

20. B 1 kB.M...

a) 100 kB. cwm;

6) 1000 kB cwm;

B) 100000 kB cwm;

r) 10000 kB.cm.

21. B 1 ToHHe...

a) 10 ueHTHepoB;

©) 1000 ueHTHepoB;

B) 100 ueHTHepoB.

22. B 1 nutpe...



a) 10 ky6. om;

6) 1 ky6.aMm;

B) 100 ky6.4Mm;

r) 1000 ky6. gm.

23. 1ra—aTo...

a) 10000 kB.wm;

©) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. YT106bl YyBENMUYNTD TOYHOCTb M3MEpPEHUs nnowaam urypbl C MOMOLLBIO NaneTKn HYXHO...

a) B3sTb NaneTky, pa3duTyo Ha 6onee Menkne KBagpaThl;

6) B3aTb NnaneTky, pa3duTyto Ha 6onee KpynHble KBaapaThbl;

B) HanoXuTb naneTky Ha urypy HeECKONbKO pa3 pasHbiMi cnocobamnm u Hantum cpegHee
apumeTnyeckoe 3HadeHne BCeX pesynbTaTos;

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

25. BbibepuTte napbl BENWYMH, KOTOPbIE MOXHO CpaBHMBATL Mexay cobon:

a) NepuMeTp MHOroyrofibHUKa 1 nNnoLwaab MHOMOYrofbHUKA;

6) NnepMMeTp MHOrOyrofnibHMKa 1 ANUHY OTpeska;

B) Maccy Tena u oobem Tena;

ry obbvem Tena v nnowanb NOBEPXHOCTM Tena.

26. BbibepuTte npaBunbHoe yTBepxaeHune: "MoXXHO CpaBHMBATb BEMUYUHDI. ..

a) TONbKO €CNU OHU U3MepPEHbI OQHOM U TOM Xe eANHNLEN N3MEPEHUS;

0) ogHOpOAHbIE BENUYNHDI;

B) Ntobble BEMNYMHLI,

r) BENIMYMHbI, XapakTepuaytoLme oauH 1 TOT e 0O bekT.

27. Bbibepute napbl YACIIEHHbLIX 3HAYEHWI BEMNYUH, MEXOY KOTOPbIMN MOXHO NOCTaBUTb 3HAK GonbLue,
MEHbLLE UNN PaBHO:

a) 30 apLVH 1 2 Kkm;

6)5raun8u;

B) 2 apaun 3 nm;

r) 1 sepcra n 6 A10NMOB;

4) 2 cekyHabl 1 3 Mecsua.

28. Ina Toro 4yto6bl HANTW NAoWanb NPSAMOYTOfIbHOrO TPEYrofbHMKa...

a) HeobBX0AMMO 3HaTb €ro rMNoTEeHy3y U BbICOTY, NPOBEAEHHYIO K TMMOTEHY3e

0) LOCTaTOYHO 3HATb €ro KaTeTbl

B) 4OCTATOYHO 3HATb €r0 CTOPOHbI

) AOCTaTOYHO 3HaTb OOHY U3 CTOPOH M OCTPbINA yron

29. Nnowaab pomba pasHa...

a) NoNoBWHe KBagparta ero CTOPOHbI

6) NONOBUHE NPOU3BEAEHUSA €r0 AnaroHanemn

B) NPOM3BEOEHUNIO KBagpaTa ero CTOPOHbI Ha CMHYC yria Mexgy CTopoHamu

) NOfIOBMHE NPOM3BELEHUSA CTOPOHLI HA BbICOTY, NMPOBEAEHHYHO K 9TOM CTOPOHE

30. MNnowaak napannenorpamma...

a) Bcerga paBHa NpPoOM3BeSEHNI0 ero CTOPOH, BbIXOOALNX N3 O4HON BEPLUMHDI

0) paBHa Npon3Be4EHNIO CTOPOHbI Ha BLICOTY, MPOBEAEHHYIO K 3TON CTOPOHE

B) MOXeET BbITb paBHa NPOM3BEAEHUIO €ro CTOPOH, BbIXOAALMX U3 OOHOWN BEPLUMHbI

r) He MoxeT BbITb paBHa KBagpaTy €ro CTOPOHbI

31. [Ina Toro, 4tobbl nnowagb NPSAMOYrofibHMKa paBHSMach Nnowann NpsiMoyrofibHOro TPeYronbHUKa
J0OCTaTOYHO, YTOObI

a) KaTeTbl NPAMOYrofibHMKa PaBHANUCb CTOPOHAM NPSIMOYTrOfbHUKA

6) kaTeTbl NpAMOYrofnbHMKa 6binn B 2 pa3a 6ornbLue CTOPOH NPSAMOKYrofibHMKa

B) OOMH U3 KaTETOB PaBHANCA O4HOM CTOPOHE NPSAMOYrofibHMKA, a BTOPON KaTeT 6bin B 2 pasa 6onbLue
BTOPOW CTOPOHbI NPSIMOYrOfbHUKa

r) oguH n3 katetoB Obin B 4 pa3a Gonblle OAHOM U3 CTOPOH MPSIMOYrofibHUKA, a Apyron - B 2 pasa
MeHbLLE BTOPON CTOPOHbI MPSIMOYrOfbHUKa

Tecm Ne9



1. Kakow rpynnbl akcmom HeT B akcnomaTuke Mmnebeprta?
a) rpynna akCMoMm NpuHaaIeXHOCTU
6) rpynna akcuom napannenbHOCTU
B) rpynna akcmMom yrnopsao4eHHOCTH
r) rpynna akcMoM KOHIPY3HTHOCTM
2. B rpynne akcMom HeNpepbIBHOCTMU ...
a) 1 akcuoma
©) 2 akcrMombl
B) 3 aKCMOMBI
r) 4 akCMombl
3. N'pynna akcuom nopsigka akcmomatuku vunbbepta onpegenser...
a) oTHoLeHMe "MeHbLIEe" N yNnopaaoYeHHOCTb MHOXECTBa OEeACTBUTENbHbIX Ynucen
6) oTHOLWEHME "MeHbLUE" 1 BO3MOXHOCTb CPaBHEHMSA OJIMH OTPE3KOB U Mep YrnoB
B) OTHOLWEHMEe "NpaBee" N ynopsgo4eHHOCTbL TOUEK HAa NPSIMOMN
r) OTHOWeHWe "nexaTb Mexay" M CBOWCTBA B3aMMHOIO PacronoXeHWs TOoYeK Ha NpsMon U
NSIOCKOCTN
4. ['pynna akcnom KOrpysHTOCTM akcnomatuku MmnbbepTa onpegenser...
a) paBEHCTBO OTPE3KOB U YriioB
6) paBeHCTBO TPEeyronbHMKOB
B) paBeHCTBO J0ObIX reOMEeTPUYECKUX Uryp
r) paBeHCTBO nnowaaen douryp
5. Akcnowmel, cchopmynupoBaHHble EBknngom B "Havanax" oTHocATCSA K...
a) BennymHam
0) To4kaM 1 NpsIMbIM
B) HaTypanbHbIM YMcnam
r) oTpeskam 1 yrnam
6. NMocTynaThl, cchopmynmpoBaHHble EBknngom B "Havanax"...
a) ONUCbIBalOT OCHOBHbIE 0OBbEKTbI €BKNNA0BON reoMeTpum
©) BblpaxkatoT BO3MOXXHOCTb OCHOBHbIX NOCTPOEHUN
B) ONMCbIBAIOT B3aMMHOE PacrosioXKeHe TOYEK 1 MPAMbIX Ha NSI0OCKOCTH
) ONUCLIBAIOT CBOMCTBA OTHOLLEHNSA paBeHCTBa
7. Kakne 13 nepeuncrneHHblx douryp He ABnsTCA BbINyKNbIMN?
a) kBagpart
6) oTpesok
B) OKPY>XHOCTb
r) npsamas
n) yron
8. B pesynbTate HekoToporo npeobpasoBaHusa TpeyronbHuka ABC nepewwen B TpeyronbHuk AB4Cy Tak,
yto BC=2B,C4, Touka A nexmnt mexagy Toukamu B n B4. 310 npeobpasoBaHune asnseTcs
a) UeHTpanbHON CMMMETPUEN C LLEHTPOM B Touke A
6) romoTeTumen c koapuumeHTom -1/2
B) romoTeTnen ¢ koadpdpuumeHTom 1/2
r) romoTeTnen ¢ Ko3IPMPULNEHTOM 2
A) roMoTeTnen ¢ Ko3apPULUNEHTOM -2.
9. PaBHOGeapeHHbINn TpeyronbHuk ABC B pesynbtate HeKoToporo npeobpasoBaHust NepexoguT cam B
cebs Tak, yTo BepwmHa C nepexoaut cama B cebsi, BeplumHa A nepexoauvT B BepnHy B, a BepwmHa B -
B BepLuMHy A. 3T0 npeobpasoBaHue -
a) oceBasi CUMMeETPUSA
0) ToxxgecTBeHHOE npeobpasoBaHue
B) LeHTpanbHas CUMMeTPUs
r) napannenbHbIN NepeHoc
10. Bbibepute curypy, He MMEIOLLYIO LIeHTpa CUMMETPUN
a) OKPY>XHOCTb
6) kBagpaT
B) OTPE30K
r) paBHobokas Tpaneuus
11. Boibepute curypy, He UMEIOLLYIO OCY CUMMETPUMN
a) OKPY>KHOCTb



©) kBagpaTt
B) OTPE30K
r) paBHobokasa Tpaneuns
12. B MHororpaHHuke 8 BepLunH, 6 rpaHen. Ckonbko B HeM pebep?
a) 10
6)8
B) 12
r)14
13. B MHororpaHHuke8 BepLumH n 14 pebep. YTo 3TO 3a MHOrorpaHHuK
a) napannenenuneg
©) cemunyronbHasa nupamuga
B) TpeyrosnbHasa npmuama
r) NATUYronbHasa nupamuaa

OnucaHue TexHoNorMm NnpoBeaeHNUs TeCTOB

TecTbl NPOBOAATCSA B MMCbMEHHOM BMAE NOCIE U3YyYEHUS] BCEX BOMPOCOB, BKIMHOYEHHbIX B TECT.

KpuTepun oLEHMBaHMUA: OLEHKa «3a4TeHO» CTaBWUTCS, €Cni [aHbl NpaBuibHble OTBETbl He
mMeHee YyeM Ha 80% BOMPOCOB TeCTa, B NMPOTMBHOM Cllydae CTaBUTCS OLLEHKA «HE 3a4TEHOY.

MepeyeHb 3aa4aHN ANA KOHTPOJNbHbIX paboTt

KoHTponbHas pa6ota Ne1 «3dnemeHTbl Teopun MHOXecTB. COOTBETCTBMA U OTHOLUEHMUSI.
AnemMeHTbl MaTeMaTU4YeCKOM NOTUKU»

Llenb paboTbl: NpOBEPUTL N OLEHUTb YPOBEHb OBMAAEHMS NokasaTensamMmm dopMmpyemMbIX
KoMneTeHuMn obo3Ha4YyeHHbIMK B Tabnuue 19

3apaumn paboTbl:

1. NpoBepuTb OBMageHWe MeTOAOM MaTeMaTU4ecKoro AokasaTenbcTBa (MeTo4OM [BOWHOro
BKITHOYEHMS)

2. MeTog4aMy MaTemMaTM4ecKoro MogenupoBaHus (auarpammbl Ounepa-BeHHa, rpadbl u
rpacdoukn, dopMynbl, MaTeMaTU4ecKme 1 NIOrMYeCckne BblpaXKeHust u T1.4.);

3. cnocobamMu KOHCTPYMPOBAHUSI CIOXHLIX JIOTMYECKUX BbICKA3biBaHUW, B TOM 4uUchne
cogepXawux MepeMeHHble W KBaHTOpbl, Cnocobamu KOHCTPYMPOBAHUS  JIOTUYECKN  BEPHbIX
paccy>XaeHuia;

Bapuarm 1.

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

2) A — MHOXECTBO 4eTbIpexyrofibHMKOB, B — MHOXeCTBO nATUYronbHMKoB, C — MHOXECTBO
Tpaneumin, [1 — MHOXeCTBO MHOroyronibHukoB. 306pasute Ha kpyrax dOunepa AaHHble MHOXeCTBa.
O603HaubTe WTpmxoBkon MHoxecTBo X=[1/(C'AUB), 3anuwmnTe ero xapakrepuctmyeckoe CBOMCTBO.

3) PasberiTe Ha Knaccbl MHOXXECTBO HaTypasbHbIX YACEN NPV NOMOLLN CBOWCTB: «ObITb YETHBIMY,
«6bITb  Gonbwe 10», «O6bITb MeHbwe 3». [lpuBeguTe nNpuMMepbl 4YMcen W3  Kaxgoro kracca
3KBMBANEHTHOCTW.

4) Mexpay mHoxectBamun A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} yctaHoBneHo cooTtBeTcTBME R:
«a npu geneHum Ha 5 paet octatok bx». lNMocTtponTe rpad aTOoro cooTBeTcTBUSA. YKaxuTe obnacTb
onpefeneHna U MHOXECTBO 3Ha4YeHWn cooTBeTCcTBUMA. BygeT nu 9TO cooTBeTCTBME OTOBpakeHuem?
Ecnn pga, To onmwute ero ceornctBa. NocTtponTte rpadbl 06paTHOrO U NPOTUBOMOSIOXKHOIO COOTBETCTBUN.
3anuwmnTe nx xapakTepmucTmyeckne CBOMCTBaA.

5) CoctaBbTe Tabnuuy MCTUHHOCTU A1 BblCKa3bIBaHUS (XAY)V(X—Z)

6) Hangnte MHoXecTBO wucTuHHOCTM npeaukata M(x)=(A(x)«>B(x))vC(x), roe A(X): «bbITb
Gonbwe 5», B(x): «bbITb 4YeTHbIM», C(X): «genutbca Ha 3». [NpeaukaTbl 3ajaHbl Ha MHOXECTBeE
HaTypanbHbIX YMCen, MEHbLUMX, NN paBHbix 10.

7) MNocTponTe AenykTUBHOE 3akmtoveHue, fokasbiBawowee, 4to uncno 15 genutcs Ha 3.
CocTaBbTe NOrMYECKy0 CXEMY 3TOr0 YMO3aKIYEHUST U NOATBEPAUTE €ro NPaBuITbHOCTb C MOMOLLbO
Kpyros Quinepa.

Kputepun oueHnBaHusa paboThbl



1. OueHKka «yaoBNETBOPUTESIBHO» CTaBUTCA, ecnu oby4valolnncs npaBuMbHO W B MOSTHOM
ob6beme BbINOMHWI HE MEHee Tpex 3adaHui, Unn He MeHee 5 3agaHun, gonyctms 1-2 owmnbkun nnn 3-4
HegoyeTa. [aHHbIM o6bem paboThl cBMAETENLCTBYET 06 OBnageHun hopMmpyeMbiMKU KOMMNETEHLNSMMN
Ha MUHMManbHO Heobxoaumom ypoBHe. CTygeHT npodeMoHCTpupoBan 6as3oBble MaTeMaTUyeckue
3HaHWA NO AaHHOM TeMe, YTO CBMAETENbCTBYET O HaNU4MM MUHUMANbHO HEOOXOOUMbIX HaBbIKOB
CaMornoAroToBKM.

2. OueHKa «XOopoLLO CTaBUTCH, ecriv obyvarowmincs npaBunbHO U B MOMHOM 06beMe BbIMOSHUN
He MeHee 5 3agaHun, NMbo BbINONHWUN 6-7 3agaHunin, gonyctme 1-2 owmnbkm unu 3-4 Hegodeta [daHHbIN
o6bem paboTbl cBUOETENBLCTBYET 006 OBNageHnn bopMmpyemMbiMyM KOMNETEHUMNSIMU HA CPEAHEM YPOBHE.
CtyoeHT npogemoHcTpupoBan 6a3oBble MaTeMaTUYECKME 3HaHUS MO OaHHOM TEME U yMeHue
NPUMEHATbL UX ONS PelleHUs] MPaKkTUYECKMX 3agad, uYTO CBUMAETENbCTBYET O HanNMuMm OOCTaTO4YHO
BbICOKMX HaBbIKOB CaMOMOArOTOBKM, [OCTAaTOMHOM YMEHUW aHanu3vMpoBaTb Y4YebHylo 3agady u
aKTyanuanMpoBaTb KaK LUKOSIbHble 3HaHWS, TakK U 3HaHWUSA, nornyyeHHole B BY3e npu mnsyyeHun gaHHon
TEMbI AN ee peLleHus.

3. OueHka «OTNUYHO» CTaBMUTCSA, ecnu paboTa BbiNOfHEHA B NofiHOM obbeme. [onyckaeTtcs
Hannume 1-2 HepoyeToB. [JaHHbI 06beM paboTbl cBuaeTenscTByeT 06 oBnageHun opmMmpyemMbiMu
KOMMNEeTEHUUAMM Ha BbICOKOM ypoBHe. CTyaeHT NpodeMOHCTpupoBan 6a3oBble MaTeMaTUYECKME 3HAHMS
Nno AaHHOW TEME M YMEHWE MPUMEHATb UX ONs1 PELUeHUs] NPaKTUYECKMX 3adady, YMEHME BbINOMHATb
normyeckne onepauumn aHanus n obobuieHne. OTO CBMAETENbCTBYET O HanNMYUM BbICOKMX HaBbIKOB
CamMonoaroToBKM, YMEHUN aHANU3NpoBaThb y4ebHYHO 3agady 1 akTyanuanpoBaTth Kak LUKOSbHbIE 3HAHWS,
TaK U 3HaHWs, nory4veHHble B BY3e npu n3y4yeHun gaHHOW TeMbl A1 €€ peLlleHnd, YMEeHUN NpaBUibHO
pacnpenennTb BpeMsi Npuy BbINONMHEHUN paboThl.

KoHTponbHasi pab6ota No2 «lLlenble HeoTpuuatenbHble uucna. CUCTeMbl CUYMUCIIEHUS.

OenumocTtb»

Llenb paboTbl: NpoBepuTb M OLEHWUTbL YPOBEHb OBIAAEHUsI MokasaTensiMm opMMpyeMbIMU
KoMneTeHuMsamMm, o6o3Ha4YyeHHbIMM B Tabnuue 19.

3apaumn paboTbl:

1. npoBepuTb OBMageHWe MeToooM  MaTeMaTuyeckoro  gokasatenbctea  (METOAOM
MaTemMaTU4eCKon NHOYKLUNN)

2. crnocobamu BbINOMHEHNSA apUPMETUYECKUX OENCTBUA Had HaTypanbHbIMM 4uCNaMu B
pasfiMyHbIX NOAX0AaxX K MOCTPOEHUIO CUCTEMbI HATypanbHbIX YNCEN;

3. obWMM MeTOAOM 3anncu, YTEHUS U BbINOSNIHEHUS apUMETUYECKNX AEUCTBUMI C YMcnamu B
NO3ULMNOHHBIX CUCTEMAX CUHUCIIEHWS;

4. paumnoHanbHbIMU NPUEMaMmM MUCbMEHHbIX BbIYUCIEHUI C OEACTBUTENBHBIMU YACAMU;

5. OCBOEHHOCTb OCHOBHbIX MOHATUN TEOPUM OENTMMOCTU U YMEHME UCMONb30BaTb TeopeTnieckne
3HaHMWs NO 3TOM TEME AN1s PELLEHNS NPAKTMYECKUX 3adau.

Bapuarm 1.
1. Micnonb3ysi MeToq MateMaTU4eCcKon NHOYKLUUN, OOKaXKMTE, YTO Ans Noboro HatypanbHOro
yucna n cnpaeeasiMBo paBeHCTBO:

n*(n+1)
i

2. Ncnonb3ys meTog MatemMaTniecKkon NHAYKLUUKW, JOKaXMTE, Y4TO Ans Noboro HaTtypasnbHOro
yncrna N UICTUHHO yTBepXaeHuWe:

(4" +15n-1):9

3. Bbuncnute: 1234, — 33337 : 13;7. OTBET NpeactaBbTe B MATEPUIHON CUCTEME CUHUCIIEHUS.
4. Asnsetcs nn umcno 237 B3anMHO-NPOCTbIM C:
a) 45; ©) 158; B) 79; r)2007?
5. Hangute c nomouibto anroputma Eeknuaga HOL yncen 2849 n 5880.
6. Hangnte HO[ n HOK uuncen, npeacraBsue nx B KAHOHMYECKOM BUAE: 299 n 391.
7. MNpenctaBbTe cnegytowme obbIKHOBEHHbIE 4P06U B BUAE AECATUYHbIX:
3 2

a)25: 6)13.

13+2%+ ...+n%=

8. Bbluncnure:



((0,0(7)+6)-0,25): (0,12(5)+0,22(5)).

9. Hangute Tpu nepBbIX AECATUYHbIX 3HAKa CyMMbI X+Y, ECIN:
x=V11 | y=3 1718191011---

10. YNpoCTUTE BbIPAXEHWE 1 BbISICHUTE, KAKUM YUCTIOM SIBIISIETCS €10 3HAYEHE:
VI4v2 142
NT-V2 J7+42

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOooBNETBOPUTENBHO» CTaBUTCA, ecnv oOyyarlmnca npaBuUIIbHO U B MOSIHOM
00beMe BLINOMHUIT HE MEHee TpPeX 3adaHun, unu He MeHee 4 3agaHui, gonyctus He 6onee 1 owmnbkm
unu He ©Oonee 2-3 HeOoO4YeTOB. [aHHbIn 06bem paboTbl cBUOeTenbLCTBYeT 00 OBMageHun
dhopMUpyeEMbIMX  MHOMKATOPaMM KOMMETEHUUA Ha MWHMMarnbHO HeobxoguMmom ypoBHe. CTyaeHT
npogeMoHcTpupoBan 6a3oBble MaTeEMaTUYECKME 3HAHWS MO AaHHOW TeMe, Heobxoammble Ans obyveHus
MIagWwnx LWKOSIbHMKOB YMCNOBON coaepXaTenbHOM NMMHUK gucumninHbl «MatemaTtuka.

2. OueHKa «xOpoLUO CTaBUTCA, ecnn oby4aroLnncsa npaBuiibHO 1 B NOSIHOM O00bemMe BbINOSHWA
He MeHee 4 3agaHun, NGO BbINonMHUN 5 3agaHun, gonyctmB He Gonee 1-2 owwnbok npu obuien
NPaBUNbHOCTU Xo4a pelleHnss (BO3MOXHO BbIYUCIUTENbHBLIX OWKNOOK), unm He 6onee3-4 Hego4deToB
HaHHbIn 06bem paboTbl cBMAETENLCTBYET 06 OBNageHun bopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpegHem ypoBHe. CTyoeHT NpoaeMoHCTpupoBan 6a3oBble MaTeMaTu4eckme 3HaHUsl Mo aHHOW TeMe
N YMEHME MNPUMEHATb MX AN PELUEHMs] NPaKTUYECKMX 3afad, uYTO CBUOETENbCTBYET 00 yMeHun
aHanManpoBaTb Y4eOHy 3agadvy W akTyanuM3vMpoBaTb KaK LUKOMbHble 3HaHUS, TakK W 3HaHWus,
nonyyeHHole B BY3e npu u3ydyeHuUM p[aHHOM TeMbl Ons ee  pelweHus. 3HaHus N yMeHus,
NPOAEMOHCTPUPOBAHHBLIE CTYAEHTOM Heobxoaumbl Ansi 00y4eHus Mnaglunx LUKOSbHUKOB YUCITOBOM
cogepxxaTenbHOoM NUHUKM aucumnnuHbl «MatemaTuka» 1 MoryT 6biTb MCNONb30BaHbl NPY OpraHu3aunm
KPY>KKOBbIX 3aHATUIA C MAAALLUNMU LLKOSTbHUKaMM.

3. OueHka «OTNUYHO» CTaBMTCS, ecnu paboTa BbiNofiHEHA B NonHOM obbeme. [JonyckaeTtcs
Hannume 1-2 HepoueToB. [aHHbIi 06beM paboTbl cBuaeTenbcTByeT 06 oBnageHun opmMmpyembiMu
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBbie
MaTemMaTU4eckne 3HaHusi MO AAaHHOW TEME U YMEHME NPUMEHATb UX AN peLleHnss NpakTU4eckux 3agau,
YMEHVME BbINOMHATbL JlOrMYeckme onepaumMm aHanu3 1 obobuweHne. 3HaHMA W yMeHus,
NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl Ans O0ByyeHnsa Mnaflmnx LUKOSbHUKOB YMUCITOBOM
coaepXaTtenbHOM NUHUKM aucumnnuHbl «MatemaTtumka» u MoryT ObiTb MCMOMb30BaHbl NPU OpraHM3auum
KPYXKKOBbIX 3aHATUA C  MNagWwMMK  LUKOSNIbHMKaAMK, a Takke opraHu3auum  3nemMeHTapHoM
nccnenoBaTenbCKoW AeATENbHOCTU MNaALLIMX LUKONbHUKOB.

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

Llenb paboTtbl: npoBepuTb M OLEHWTb YPOBEHb OBMAAEHUS MoKasaTensaMm dqopmMupyemblxX
KoMneTeHumMn, 0603Ha4yeHHbIMK B Tabnuue 19.

3apauun pabotbl.

1. NpoBepuTb oBnageHue obyyvarWwUMUCA METO4AMM PELLUEHUS ypaBHEHWUN, HEPABEHCTB M UX
cUCTEM.

2. lNMpoBepuTb oBNageHue pasnuyHbIMU cnocobammn peLlLeHnsa TEKCTOBbIX 3a4au.

3. MNpoBeputb cHOPMNPOBAHHOCTb BbIMUCANTENBHLIX HABLIKOB (apudMeTnyeckne AEencTBus C
AENCTBUTENbHBIMM YCNamMn)

BapuaHm 1.

Vx+3

1. Hangute obnactb onpeneneHns BolpaxeHna X
2. Moctponte rpadumk PyHKLMKW, NOMb3YACb NUHEVHbIMU Npeobpa3oBaHMAMM, U onuWnTe €€
CBOWCTBa

1

y = 3-x- 2
3. Hangute 3Ha4yeHne BblpaKeHus:




2,5+3% PR

1 5 “3]]025-02

— 2k Tl 0,2
712532 | 46+2- || ——0125
4. 3 7
5. PewwnTe ypasHerme: X —2  X—4 _15x-3
x-3 x+3 x2 -9
6. Pelwwvrte rpacumyeckm cuctemy ypaBHEHUN:
2x+4y=17
7. 6y —4x=17
8. PewwuTe cuctemy HepaBeHCTB:

03x—4+x<7,2—8x
9 2x—7-0,2x<(8x-=5)-0,3

10. PewwnTte cuctemy HepaBeHCTB rpacunyecku:
2x-3y+1320
1. { x+y—-620
12. B KneTKy nocaxeHbl KPONMuKM M pasaHbl. Y XMBOTHbIX BMecTe 35 ronosB 1M 94 Horw.

CkonbKo ObIno KPOMMKOB M CKOMbKO (ha3aHoB?

13. Cocyn émkocTbto 811 HanonHeH BO3dyxoMm, cogepxawumm 16% kucnopoga. M3 aToro
cocyda BbIMyCKalT HEKOTOPOE KONMMYECTBO BO3AyXa W BMYCKAKOT TaKoe e KONMM4YecTBO as3oTa, nocre
4yero ondaTb BbIMYCKAOT Takoe e, Kak 1 B MepBbIN pas, KOSIMYECTBO CMECHK U ONATb JOMNOSTHAKT TakuM Xe
KonudectsomM asoTta. B HoBon cmecu okasanocb kucrnopoga 9%. Onpenenutb, MO CKOMbKO NUTPOB
BbIMyCKanoch Kaxabln pa3 u3 cocyaa.

14. PelwnTte HepaBeHCTBO METOAOM NHTEPBAIIOB:

2
x2 +x-2 >0
x“—=x+12

Kputepun oueHMBaHums.

1. OueHka «yOooBNETBOPUTENBHO» CTaBUTCH, ecnv Oobyyarlmnca npaBuUIbHO U B MOSIHOM
00beMe BbINOMHUIT HE MeHee Tpex 3afaHui, unn He MeHee 5 3agaHuin, gonyctus 1-2 ownbku nnu 3-4
HegodeTa. [aHHbI 06bem paboTbl cBUAeTENbCTBYET 06 OBrageHnn opmMmpyemMbiMnU MHAUKATOPaMu
KOMMNETEHUUN Ha MWHMManbHO Heobxoammom ypoBHe. CTygoeHT npogemMoHcTpupoBan 6as3oBble
MaTemMaTUyeckue 3HaHUS NO AaHHOW Teme, YTO CBUOETENbCTBYET O HanuMyMm MNOPOroBOr0 YPOBHSA
TEOpPeTMYECKON TMOArOTOBKM K OCyLLeCTBNeHuto anrebpanyeckorn nponeaeBTUKM Yy  MIIagLimx
LLUKOJTbHUKOB.

2. OueHka «xOopoLUo CTaBUTCH, ecnn obyyaroLnncsa nNpaBuibHO 1 B NOMHOM O6beme BbINOSHWA
He MeHee 5 3agaHun, NMBOo BbINONHUA 6-7 3agaHuin, gonyctme 1-2 owmnbkn unu 3-4 Hepgodeta [daHHbIN
obbem paboTbl cBuaeTenbcTByeT 00 oBnageHun OopMMpyeMbIMU UHOMKATOPaMM KOMMNETEHUUN Ha
cpegHem ypoBHe. CTyoeHT NnpoaeMoHCTpupoBan 6a3oBbie MaTeMaTUYECKUE 3HAHUS MO AAaHHOW TEME U
YMEHMEe MPUMEHATb UX AN pelleHnss NpakTUYeckux 3adady, 4YTo CBMAETENbCTBYET O CpedHEeM YPOBHE
TeopeTMYECKon NOArOTOBKM K OCYLLECTBIEHMIO anrebpanyeckon NnponeaeBTUKN B HaYanbHOM LUKOSe.

3. OueHka «OTNUYHO» CTaBMUTCSA, ecnu paboTa BbiNOfHEHa B NonHom obbeme. [onyckaeTtcs
Hannume 1-2 HepoueToB. [aHHbIi 06bem paboTbl cBuaeTenbcTByeT 06 oBnageHun opmmpyembiMm
WHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM ypoBHe. CTygeHT npogemoHcTpupoBan 6asoBbie
MaTemMaTU4eckue 3HaHWsi MO AAaHHOW TEME N YMEHME NMPUMEHATb UX A5 PEeLUeHUst MPaKTUYecknx 3agad,
YMEHME BbINOSMHATbL NOrMYeckue onepauum aHanm3 n obobuieHne. ITO CBMAETENbLCTBYET O HaNU4mm
BbICOKMX YPOBHSA TEOPETMYECKOM MNOLrOTOBKM K OCYLLECTBIEHUIO anrebpanyeckon nponeneBTuKM B
Ha4YanbHOW LLUKOne.

KoHTponbHasa paboTta N2 4 «BennunHbl n ux usmepeHue»

Llenb paboTbl: NpoBEPUTb U OUEHUTb YPOBEHb OBMAOEHUSA NokasatensMmu opMupyeMbiMu
KoMneTeHUMsiMK, 0003Ha4YeHHbIMK B Tabnuue 19.

3apauun paboTbl.

1. MpoBepuTb BNageHMe METOAOM MW3MEPEHUA MOMNOXUTENbHBIX CKaNSPHbIX BEMWYMH U
BbIMOSIHEHUSI AENCTBUN C BENUYNHAMMW.

2. MpoBepuTb yMeHMe pellaTb 3aayqm ¢ UCNOSb30BaHNEM B3aUMOCBSA3N MeXy BerIMYnHaMu.

3. lNpoBepuTb ymMeHne pellaTb 3agadn Ha HaxoXOEHWE TeOMETPUYECKMX BENWYMH: MnoLliagw,
obbema, AnvHbI.



4. MpoBepuTb BrageHNWe MeToAaMM MaTeMaTUYecKoro [OoKasaTenbCTBa YTBEPXKOEHUN O
BENUYMHaXx.

Bapuarm 1.

1. AnuHy oTpes3ka U3Mepwunn cHadana B CaHTUMeTpax, a 3ateMm B MmunnumeTtpax. Bo BTopom
crny4dae nony4unu ynucno Ha 135 meHbbluee, YeM B nepBoM. KakoBa gnvHa oTpeska B AeummeTpax?

2. N3 npamoyronbHOW [OCKM, LMpUHA KoTopon 6 cm, a gnuvHa 1,1m Bbipe3anu kBagpaTt Co
CTOpoHOM 5¢cM. HanauTte nnowaab octaBwencs 4yactu. OTBET BblpasnTe B KBagpaTHbIX AeumMMmeTpax.

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

4. 'po3a Havanacb B 10 4.50 mMuH. yTpa 1 npogomkanach 34. 6 MuH. CKONbko BpeMeEHM A0 KOHLUa
CYTOK OCTanocb N0 OKOHYaHWN rpo3bl?

5. NaH ocTtpoyronbHbin TpeyronsHuk ABC. N3 BepnHbl B Ha ctopoHy AC onyuieHa BbicoTa B[.
Ha otpeskax AB, BC, JA n C[l noctpoeHbl kBagpaTbl 1, 2, 3 u 4 cOOTBETCTBEHHO. [lokaxuTe, 4YTo S,-
S1=S4-S3.

6. [epeBsiHHbIN Bpycok ¢ pebpammn 8 cm, 8 cm 1 27 cm TpebyeTca pacnunuTb Ha 4 4acTu Tak,
4YTOObI N3 HNX MOXHO BbIno cocTaBuTb Ky6. Kak aTo coenartb?

Kputepun oueHnBaHusa paboTbl

1. OueHKka «yaoBNETBOPUTESIBHO» CTaBUTCS, ecnu oby4dalolnincs NpaBuUibHO W B MOSTHOM
00beMe BLINOMHUIT HE MEHEE TPEX 3adaHunin, UNn He MeHee 4 3agaHuK, gonycTuB He Gonee 1 owMbKkM
unn He Oonee 2-3 HeOo4YeToB. HaHHbin 00bem paboTbl cBuaeTenbcTByeT 00 oBnageHun
dhopMUpyeMbIMX  MHOMKATOPaMM KOMMETEHUUA Ha MWHMMarnbHO HeobxoguMmom ypoBHe. CTyaeHT
npogeMoHcTpupoBan 6a3oBble MaTeEMaTUYECKME 3HAHMS MO AaHHOW TemMe, Heobxoaumble ans oby4veHus
MaALnX LWKOSTbHUKOB codepKaTenbHOM NHUM « BenuumHbl» aucumnnuibl «Matematumkay.

2. OueHKa «xOpoLUO CTaBUTCA, ecnn 0by4aroLnncsa npaBuiibHO 1 B NOIHOM O00bemMe BbINOSHWA
He MeHee 4 3agaHuin, NGO BbINONHWN 5 3agaHuKn, OonyctMB He Gomnee 1-2 ownbok npu obuien
NPaBUNbHOCTU X04a pelleHnst (BO3MOXHO BbIYUCIUTENbHBLIX OWKNOOK), unn He Gonee3-4 Hego4deToB
[aHHbIn 06bem paboThl cBuaeTENbLCTBYET 06 oBNageHun hopmMmpyemMbiMU MHANKATOPaMmM KOMMNETEHLINIA
Ha cpegHem ypoBHe. CTyQeHT NpoaeMOHCTpupoBan 6a3oBble MaTeMaTUYECKME 3HAHWSA NO JAHHOW TeMe
N YMEHVME MPUMEHSTb UX ONS peleHus MNpakTUYeckux 3agay, 4yTo cBuaeTenbcTByeT o6 ymeHun
aHanuanpoBaTb Y4eOHyl 3ajady W akTyanuanpoBaTb KaK LUKOMbHble 3HAHWSA, TaK W 3HaHus,
nonyyeHHole B BY3e npu u3yyeHum paHHOM Tembl Ans ee  pelweHusl. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobGxoauMmbl  Ana  obyvyeHus  Mnagwmx  LIKONbHWKOB
cogepxxaTtenbHon NUHUKN «BenuumHbly gucumnnuHbl «MatemaTtuka» u MoryT ObiTb MCMOMb30BaHbI NpU
OpraHm3aLmmn Kpy>KKOBbIX 3aHATUA C MITAALUMMMW LLUKOSNbHUKAMM.

3. OueHka «OTNUYHO» CTaBMUTCS, ecnu paboTa BbiNOfHEeHa B NonHom obbeme. [onyckaeTtcs
Hannume 1-2 HepoueToB. [aHHbI 06bem paboTbl cBuaeTenbcTByeT 06 oBnageHun opmmpyembiMu
WHOUKaTOpaMM KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6asoBble
MaTemMaTU4eckne 3HaHuUsi MO AAaHHOW TEME N YMEHME NMPUMEHATb UX ANS PEeLUEHUst MpaKTUYecKnx 3agad,
YMEHVME BbINOMHATbL JlOrMYeckme onepaumm aHanu3d u  obobuweHne. 3HaHUA U yMeHus,
NPOAEMOHCTPUPOBAHHbLIE  CTYAEHTOM  HeobxoauMmbl AN obyvyeHus  Mnagwmx  LWIKOJTbHUKOB
cogepxaTenbHON NUHUK «BenuumHbl» gucumniunHel «MaTtemaTtuka» M MOryT ObiTb MCMOMNb30BaHbI NMPK
OpraHuM3aLmmn Kpy>XKOBbIX 3aHATUA C MNagWMMW LIKOSIbHUKaMK, a Takke OpraHusaumm aremMeHTapHon
nccnenoBaTenbCKon AeATENbHOCTU MNaaLLMX LLKONbHUKOB.

KoHTponbHasa pab6oTta N2 5 «3agaum Ha nocTpoeHune. MHOrorpaHHUKn»

Llenb paboTbl: NpoBepuTb M OLEHWUTb YPOBEHb OBMAAEHUsl Mokasatensmm opMmpyemMbiMm
KoMneTeHumMamm, o6o3HayeHHbIMK B Tabnmue 19.

3apaun pabotbl.

1. MpoBepuTb 3HaHME ANEMEHTAPHbIX NOCTPOEHUIN, YMEHUE BbINOSNHATbL 1 060CHOBLIBATb NX

2. MNpoBepuTb yMeHMe pellaTb NPoCTenLLME 3a1a4m Ha NOCTPOEHME.

3. MNpoBepnTb yMeHMe pewlatb 3agayn Ha MNOCTPOEHUE TPEYrofIbHWKOB MO TpeM 3afaHHbIM
afeMeHTam.

4. MMpoBepuTb yMeHWe pellaTb 3ajaun Ha MOCTPOEHME YeTbIPEXYTONIbHUKOB MO 3afaHHbIM
anemMeHTaMm.

5. MNpoBepnTb 3HaHWE TeopeMmbl Jhrepa O MHOroOrpaHHUKax M YMeHue MNpUMEHATb ee Ans
pelueHns npakTu4ecknx 3agau.



6. MNpoBepuTb ymeHue onpefenaTb BWA MHOFOrpaHHuWKa No ero XapakTepucTukam U CTPOUTb
MHOrorpaHHu1K JaHHoro Buaa

7. MpoBepnTb yMeHWe peluaTb 3adayy Ha HaxoxaeHve oObLEMOB W Mrollagen NnoBepXHOCTU
MHOTOrpaHHUKOB W1 Ten BpaLLeHUs

Bapuarm 1.

1. OnemeHTapHas 3agaya Ha noctpoeHue. lNocTtpoeHne GUccekTpuchl yrna.

2. lNMocTpoeHne NpsIMOYrofibHOro TPEYrorbHWKa No KaTeTy U rTMNoTeHy3e.

3. lMocTpouTb TpeyronbHWK NO ABYM CTOPOHaM U BbICOTE, MPOBEAEHHOMN K TPETbEN CTOPOHE.

4. lNMocTponTe napannenorpaMmm no CTOpoHe, CyMMe guaroHarnen n yrny mexay agnaroHansamu.

5. B mHororpaHHuke 10 BeplumH, a pebep B 2 pasa 6onbwwe. Onpegenvre KONMYECTBO rpaHen
MHOrOrpaHHuKa u NOCTPOMUTE 3TOT MHOTOrPaHHMK.

6. OcHoBanwne nupamngbl ABCD — paBHobeapeHHbi TpeyronbHuk ABC ¢ ocHoBaHmeM AB=12 u
6okoBon ctopoHor 10. Hantn obbem nupamuabl, ecnv Bce GOKOBble rpaHyn 06pasytoT C MIOCKOCTbIO
OCHOBaHUWs ABYrpaHHble yrnbl B 45°.

7. OnameTp ocHOBaHWS KOHyca paBeH 12, a anuHa obpasytowen — 10. Hangute o6bem koHyca.

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOooBNETBOPUTENBHO» CTaBUTCA, ecnv obydvarmnncs npaBuiibHO U B MOSTHOM
00beMe BLINOMHUIT HE MEeHee Tpex 3afdaHui, unn He MeHee 5 3agaHui, gonyctue 1-2 ownbkmn nnu 3-4
HegoyeTa. [aHHbIN 06bem paboTbl cBMOETENLCTBYET 06 OBrageHnn opmMmpyemMbiMU MHAUKATOPaMM
KOMNETEeHUUN Ha MWUHMManbHO Heobxoammom ypoBHe. CTyoeHT npoaeMoHcTpupoBan 6GasoBble
MaTemMaTUyeckue 3HaHusi Mo AaHHOW Teme, Heobxoaummble Ana obydeHus Mnaglwuvx LWKOSNIbHUKOB
coaepxaTesfibHON reoOMeTPMYECKON NIMHUM ANCLUMNIIMHBL «MaTemaTturkay.

2. OueHKa «xOpoLUO CTaBUTCA, ecnn 0by4aroLnncsa npaBuiibHO M B NOSIHOM O00bemMe BbINOSHWA
He MeHee 5 3agaHui, NMbBo BbINONHWN 6-7 3agaHun, gonycTme 1-2 owmnbkn unu 3-4 HepgoyeTa [daHHbIN
0bbem paboTbl cBMaeTenbCcTByeT 00 oBnageHun QOpMMPYEMbIMA WHOMKATOPaMM KOMMNETEHUUN Ha
cpegHem ypoBHe. CTyoeHT npogeMoHcTpupoBan 6a3oBble MatemMaTU4ecKkne 3HaHus No AaHHOW TeMe n
yMEHMEe MNPUMEHATb WX AN pPeLleHus MNpakTUYeckux 3ajad, 4To cBuaeTenbcTByeT 06 ymeHun
aHanuanpoBaTb Y4ebHyl 3ajady W akTyanusanpoBaTb KaK LWKOMbHblIE 3HAHWUSA, TaK W 3HaHuS,
nonyvyeHHole B BY3e npu u3yyeHun paHHOM TeMbl AN €e  peleHnd. 3HaHus U yMeHus,
NPOOEMOHCTPUPOBAHHBIE  CTYAEHTOM  HeobxoouMmbl  Anst  obyyeHusa  Mnagwmx  LUKOSTIbHUKOB
coaepxaTeribHON reoMeTpMyYeckon ANHUN gucumninHel «MatemaTuka» n MoryT BbiTb MCNOSb30BaHbI
Npwn opraHn3aLnmn KPY>KKOBbIX 3aHATUA C MAaALWMMK LLKOSbHMUKaMM.

3. OueHka «OTNMYHO» CTaBUTCA, ecnn paboTa BbiNONHEHa B nMonHoM obbeme. [JonyckaeTtca
Hanuune 1-2 HegoyeToB. [JaHHbIM 00beM paboTbl cBUAETENLCTBYET 06 OBnageHun opmupyembiMmn
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBbie
MaTeMaTn4eCcKMe 3HaHNA No AAHHOW TEME N YMEHUE MPUMEHSATb UX AN PELeHUs NpakTU4ecknx 3agay,
yMEHMe BbINOMHATbL fOrnMyeckMe onepauum aHanms u  obobuweHne. 3HaHUA U YMEHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobxoauMmbl  Ang  obyyeHua  Mnagwmx  LWKOSIbHUKOB
coaepaTefibHON reoMeTpUYECKON NMHUN OUCUMNNHBI «MaTtemaTuka» u MoryT GbiTb MCMOSb30BaHbI
npu OpraHmMsauumn KpPYXKKOBbIX 3aHATMA C  MIaaWMMKU - LWIKOMbHUKaAMK, a Takke opraHusauum
3MIEMEHTaPHON NCCenoBaTenbCKon AeATENbHOCTU MAAALWNX LKOSbHMKOB.

Tekywiaa atrectaumsa npoBoaMTCA B COOTBETCTBUM C [lonoxeHwem O Tekyulerd aTTectaumu
obyvawowmxca no nporpamMam  Bbicllero obpasoBaHusi  BOpPOHEXCKOro  rocygapCTBEHHOIO
yHuBepcuteta. TpeboBaHUA K BbIMNOSHEHUIO 3adaHUA WU KPUTEPUN OLEHMBaAHWUS NpeacTaBreHbl B
paboTax.

OnucaHune TeXHONOrMun BbINONIHEHUS 3aAaHUA

3apaHns Ans KOHTPONbHbIX PaboT BbIAAKTCA CTyAEeHTaM B Hayane U3ydeHus COOTBETCTBYHOLLEN
TeMbl. KOHTponbHas paboTta MoXeT BbINOMHATLCA KakK B Yacbl, OTBEAEHHblE HA CaMOCTOATENbHYHO
paboTy cTygeHTa, Tak U Ha NpakTuyeckom 3aHAaTun. KoHTponbHasa pabota gormkHa 6biTb odhopmrieHa u
npeacTasBneHa npenogasaTento Ha 6GymaxHoM HocuTterne.

20.2 NMpomexyToyHasa aTrecTauus
[MpomexyTodHasa atTecTaumst No AUCUMNINHE OCYLLECTBIISIETCA C MOMOLLBIO CReaytoLmnx
CpeacTB: BOMPOCHI K 3a4ETY, BOMPOCHI K 9K3aMeHY.



CoOoNOGORWN =

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.
36.
37.
38.

39.

Komnnekmbi eonpocoe K ak3amMeHy

Komnnekm sornpocos k ak3ameHy Ne1
MoHATHe MHOXecTBa. 3aJaHne MHOXKECTB.
OTHOLLEHMA MeXOy MHOXECTBaMM.
Onepauuns nepecevyeHnss MHoXecTB. OCHOBHbIE CBOMCTBA onepaLlmm NnepeceyeHuns.
[lokasaTenbCTBO accoLnaTUBHOCTI onepaunmn nepecevdeHnss MHOXXECTB.
Onepaunsa o6beanHeHNsa MHOXECTB U €€ CBOWCTBA.
[lokaszaTenbCTBO accoUMaTMBHOCTM onepaunm o6 beanHEHNss MHOXECTB.
Ce43b onepauui nepecedveHunst u 06begnHEeEHUST MHOXECTB.
Pa3HoCTb MHOXECTB.
[ononHeHne nogMHoOXecTBa [0 MHOXecTBa. [lokasaTenbCTBO paBEHCTBA AOMNOSIHEHUS
o6beanHeHNA OBYX MHOXECTB MNepeceyeHnto 4ONOSTHEHNST 3TUX MHOXECTB.

.,D,OI'IOJ'IHGHI/IG nogmMHoOXectBa OO MHOXeCTBa. ,D,OKa3aTeJ'IbCTBO paBeHCTBa [[OOMNOJIHEHUA

nepeceyeHns ABYyX MHOXeCTB 00 beaANHEHMIO LOMNOSMIHEHWUI 3TUX MHOXECTB.

CBsa3b onepauun BblYUTaHUA MHOXECTB C onepauusamMmn nepeceveHns n o6 beguHeHnst MHOXECTB.
[okasaTenbCTBO NpaBon ANCTPUBYTUBHOCTM PA3HOCTM OTHOCUMTENBHO onepaumm o6beanHeHs.
CBaA3b onepauun BblYUTAHUA MHOXECTB C OObeAMHeHMEeM U nepecevyeHMeM MHOXECTB.
[okasaTenbCTBO AUCTPUOYTMBHOCTN MNEepecevyeHns MHOXECTB OTHOCUTENbHO onepauuu
BblYMTAHMSA MHOXECTB.

CBa3b onepauun BblYUTAHUA MHOXECTB C OObeaAMHeHMeM U nepecevyeHMeM MHOXECTB.
[loka3aTenbCTBO paBEHCTBA, BblpaXkaloLlero nepexoq OT pasHOCTM MHOXecTBa M 06benHeHns
OBYX MHOXECTB K NepeceyeHnto pa3HOCTU MHOXECTB.

CBA3b onepaumm BbIMUTAHMS MHOXECTB C OObeaMHEHMEM W NepeceyYeHMeM MHOXECTB.
[lokasaTenbCTBO paBEHCTBA, BblpaXatowero nepexod OT pasHOCTM MHOXeCTBa U nepeceveHus
ABYX MHOXeCTB K 06beANHEHNIO pa3HOCTEN MHOXECTB.

Pa3bneHne mHoXecTBa Ha knacchl. Knaccndgukaums.

Mpsimoe (oekapToOBO) NPOM3BEAEHNE MHOXECTB.

CoucTBa gekapToBa NponsBeneHUs ABYX MHOXECTB.

CooTBeTCTBUSI MEXAY dNeMeHTaMmn ABYX MHOXECTB.

OT0b6paxeHuns 1 nx suasbi.

BvHapHble OTHOLLEHUA Ha MHOXECTBE U UX CBOUCTBA.

OTHOLLEHME 3KBMBANEHTHOCTM 1 pa3bueHne MHOXeCTBa Ha Kracchbl.

CBA3b OTHOLUEHWSI 3KBMBANEHTHOCTU U pas3bueHMs MHOXeCTBa Ha Knaccbl. [JokasaTenbCTBO
TeopemMbl O TOM, YTO NO pa3bMeHu0 MHOXeCTBa Ha KnacCbl MOXHO 3agaTb OTHOLUEHWe
9KBUBASIEHTHOCTM Ha 3TOM MHOXECTBE.

CBA3b OTHOLUEHWSI 3KBUBANEHTHOCTU U pas3bueHMs MHOXeCTBa Ha Knaccbl. [JokasaTenbCTBO
TEeopeMbl O TOM, YTO NO 3a4aHHOMY OTHOLUEHUIO 3KBUBANIEHTHOCTM MOXHO NOCTPOUTL pasbueHve
MHOXEeCTBa Ha Knacchbl.

OTHoLweHWe nopsaaka.

MaTtematunyeckmne noHATMA. OTHOLEHUSA MeXAY NOHATUAMU

OnpeaeneHune NOHATUN.

Bbicka3biBaHUS.

JNlornyeckme onepaumm Hag, BbICKa3blBAHUAMMN.

MpaBuna cocTaBneHnst OTPULLAHNS KOHBIOHKLUM Y AN3BIOHKUMK BbiCKasbliBaHMIN. [Joka3aTenbCTBO
nepBoro 1 BTOPOro 3akoHoB Ae MopraHa ans BbicKasbiBaHUN.

MoHsTMe nornyeckon opmyIsbl.

OCHOBHblE OrMyeckne paBHOCUIBLHOCTW. [loka3aTenbCTBO AUCTPUOYTMBHOCTU KOHBIOHKLMM
OTHOCUTENBHO ON3BIOHKLUN.

OCHOBHble Nnornyeckne paBHOCUNBHOCTU. [lokas3aTenbCTBO AUCTPUOYTMBHOCTU AWU3BHIOHKLMM
OTHOCUTENBHO KOHBIOHKLMMN.

OcCHOBHbIE normyeckme paBHOCUNbHOCTU. [lokasaTenbCTBO 3aKOHA KOHTPNO3ML M.
BbickasbiBaTenbHble hopmbl (NpeankaTsl). OTpuLaHme, KOHbIOHKLUMA U ON3bIOHKUNS NPeauKaToB.
MpegukaTtbl. IMNnukaumsa n akBMBaneHumsi NnpeamnkaTos.

BbickasbiBaHMSA C KBaHTOpaMM.

OTpuuaHune BbiCKasblBaHWIN, COAEPXKALLNX KBAHTOPbI.

OTHOLWEHMA NOrMyeckoro crnegoBaHUA M paBHOCUBbHOCTU. HeobxoouMmble M AOCTaTOYHbIE
yCIoBus.

Teopema n eé cTpykTypa. Bnagsl Teopem.



40. [JokasaTenbCTBO TEOPEM.
41. YMo3saknioyeHus.
42. lenykTBHbIE YMO3aKOYeHUs:. CxeMbl eQYKTUBHBLIX YMO3aKITIO4YeHUN.
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Komrinekm sk3ameHaluuoHHbIX 8oripocog Ne2
TeopeTUKo-MHOXECTBEHHbIN CMbICNT HaTypanbHOro Yucra, Hyns u OTHOLWEHU "MeHblue" n
"paBHO".

TeopeTUKo-MHOXECTBEHHbIN CMbICIT CYMMbl M Pa3HOCTU HaTypasbHbIX YiCcen.
TeopeTUKo-MHOXECTBEHHbIN CMbICIN NPOU3BEAEHNS N YAaCTHOrO HaTypanbHbIX Yucen.
Cuctema akcuom NMeaHo. MHOXeECTBO HaTyparnbHbIX YUCEN C TOYKN 3PEHUS aKCMOMaTUYECKON
Teopumn.

CrnoxeHne HaTypanbHbIX 4Yucen B akcuomatuyeckon Teopuu.  [lokasaTtenbCTBO
KOMMYTaTUBHOCTU CIOXEHUS.

CrnoxeHne HaTypanbHbIX 4YMCeEl B  akcuomartmyeckonm Teopuu. [lokasaTtenbCTBO
accoLMaTUBHOCTU CINOXEHUS.

YMHOXEeHWe HaTyparnbHbIX 4YMCeNn B  akcMomatuyeckon Teopun. [lokasaTenbCTBO
ONCTPUOYTUBHOCTU YMHOXEHUS OTHOCUTESTbHO CIIOXEHUS.

YMHOXEHWEe HaTypanbHbIX 4YMcen B  akcuomaTudeckon Teopun. [lokasaTenbCTBO
KOMMYTaTUBHOCTN YMHOXEHUS.

YMHOXEHWEe HaTypanbHbIX 4YMcen B akcuomaTudeckon Teopun. [lokasaTenbCTBO
acCcoLMaTMBHOCTM YMHOXEHMS.

YnopsagoYeHHOCTb MHOXECTBa HaTypanbHbIX 4YMCENT C TOYKM 3pEHUs akCMoMaTU4eCKOWm
Teopuun. TeopeMbl O HEpaBEHCTBaX HaTyparnbHbIX YMCen.

CeowicTBa MHOXECTBA HaTyparbHbIX YACEST C TOYKN 3PEHUS aKCUOMAaTUYECKON TEOPUM.
BblunTaHme n geneHne Ha MHOXECTBE HaTyparibHbIX YACENT B aKCMOMAaTUYECKON TEOPUMN.
[leneHune ¢ ocTaTtkoM Ha MHOXECTBE LIeNbIX HEOTpULATENbHbIX YMCET.

OpHopogHble BENUYMHBI U MX cBOWCTBA. [MOHSTME NONOXUTENBHOW CKaNApHOW BEMNYMHDI.
CwmbIcn HaTypanbHOro Yncra, Nofy4YeHHOro B pesyrbTaTe U3MEpPEHNS BENTUYNHBI.

Cwmbicn apudMeTMYeCcKUX AENCTBUN C HATyparnbHbIMWU YUCaMu, MOMyYeHHbIMW B pesynbTaTte
N3MepPEHUsT BEMNYMH.

[Mo3MLUMOHHBIE U HEMO3ULMOHHbIE CUCTEMbl CYMCHEHMA. 3anncb 4Yucna B OEeCATUYHOWN
cucteme cumcrieHms. CpaBHeHWe HaTypanbHbIX YMCEer, 3annCaHHbIX B ECATUYHOW CucTtemMe
cUYUCNEHNS.

AnropuT™m CrioXkeHusi B AE€CATUYHON CUCTEME CHUCTIEHUS.

AnNropuTt™m BblUNTAHUS B ECATUYHON CUCTEME CHUCIIEHUS.

AnNroputT™M yMHOXEHUS B ECATUYHON CUCTEME CHUCTNEHUSA.

Anroputm geneHunsa B 4ECATUYHON CUCTEME CHUCTIEHUS.

MO3MUMOHHbBIE CUCTEMBI CHUCIIEHUS, OTIIMYHBLIE OT AecATUYHON. [Nepexon OT 3anucy Yucrna B
HEeOEeCATUYHON CUCTEME CHUCIIEHUS K 3anncu B AECATUYHON CUCTEME CHUCNEHNS.

lMepexog OT 3anucy Yncna B AECATUYHOW CUCTEME CYMCIEHUS K 3anucu B HeAeCATUYHOWN
cucteme cuYMCneHus.

OTHOLWEHMEe 4eNMMOCTUN Ha MHOXECTBE LiefblX HEOTpULATENbHbBIX YACEN U €ro CBOMCTBA.
lMpocTble n cocTaBHble YMcna. [lokasaTenbCTBO TEOPEM O MPOCTLIX AENUTENSAX HAaTyparbHOMo
yucna.

OcHoBHaga TeopemMa apudmeTukn. KaHoHn4eckoe pasnoxeHune yicna. PeweTto OpatocdeHa.
Teopema EBknnga.

TeopeMbl 0 AENUMOCTN CyMMbI, PA3HOCTM U NPOU3BELEHUS HATyparibHbIX YNCEN.

MpuaHaku genumocTtn Ha 2, 5, 10, 4, 25, 50, 9 n 3.

MpusHak gennmocTtu MNackans.

Hanbonblumin obwnin genutenb n HanmeHbluiee obuee kpatHoe. HaxoxaeHme HOL n HOK
ABYX WNN Heckonbknx uucen. Anroputm EBknmga. Teopema 06 o6uiem KpaTHOM [OBYyX
B3aNMHO-MPOCTbIX YNCEN.

Komnnekm sk3ameHayuoHHbIx eornpocoe Ne3

1. TloHsTMe anrebpanyeckon onepaumm 1 ee CBOMCTBA
2. Anrebpsbl ¢ ogHon buHapHou anrebpanyeckorn onepaument. MNMonyrpynnel, MOHOUALI, FPYMMbI.
3. Anrebpsbl ¢ oBymMsa GuHapHbIMKU anrebpanyeckumm onepaumsmu. Konbua, nons.
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3apava pacwnpeHna noHATUA 4Yncna. OTpVILI,aTeJ'IbeIe yucna. CnoxeHue u BblMUTaHUE LEnbIX
4yuncersn.

YMHOXeHne uenbix yncen. CBONCTBaA YMHOXEHUS LenbiX Yncen. [leneHme Ha MHOXeCTBe LenbIX
yuncen. CeaA3b YMHOXEHMUSI CO CIOXEHNEM.

CBoncTBa MHOXECTBA LiefblX Yncen.

MoTnBauna paclwumpeHnst cuctembl Lenbix Yncen. NoHaTne obbIkHOBEHHON Opoou.
PaumoHanbHble yncna. CBoMCcTBa MHOXECTBA pauMOHaribHbIX Yncen.

CnoxeHune paunoHanbHbIX Y1NCen U ero CBONCTBA.

. YMHOX€EHMEe paumoHarbHbIX YMCeN U ero CBONCTBa. [leneHne paunoHanbHbIX YMCen.
. 3anuck pauunoHanbHOro Ynucna B Buae gecsatnyHon apobu. O6palweHne obblkHOBEHHON apobu B

KOHEYHYIO AECATUYHYIO.

BeckoHeuHble nepuoguyeckne aecsatudHble Apodu. ManTtuncca gpobu. ObpalieHve 6eckoHe4Hon

OEeCATMYHON nepunognyeckon apobu B 06bIKHOBEHHYIO.

O6palleHne 0bbIKHOBEHHOW HECOKPATUMOW OpOobM B BECKOHEUYHYHO NEPUOOMNYECKYD OECATUYHYIO

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

O6palleHne obLIKHOBEHHOM HECOKPATUMOW OpOobM B BECKOHEUYHYHO NEPUOONYECKYD OECATUYHYIO

apobb. Teopema 06 o6paleHnn 06LIKHOBEHHOM Apo6U B CMELLAHHYIO NEPUOANYECKYIO OPO0b.

lMoHATNe nppaumoHanbHoro ymcna. MoTMBaumusa pacluMpeHns MHOXECTBa pauMoHarnbHbIX Yncern.

MHOXeCTBO AEWCTBUTENbHbLIX 4YUCen Kak obbeguMHEeHME MHOXEeCTBa pauMOHanbHbIX W

nppaumoHarnbHbIX Yncern.

CBonicTBa MHOXeCTBa JeNCTBUTENbHbIX YNCEN.

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

OENCTBUTENbHbBIX YNCen.

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

OENCTBUTENbHbIX Yncen.

CBSI3b YMHOXXEHUSA CO CMOXEHUNEM.

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

MHOXECTBOM TOYEK NPSAMOWN.

PaBHOMOLLHOCTb MHOXECTBa TOYEK NPSIMOM N MHOXECTBa TOYEK NPOM3BOSTLHOIO OTpe3Ka.

UuncnoBoe BbipaxeHue 1 ero 3HadeHre. Ymucnosble paBeHCTBA M HEPABEHCTBA.

OCHOBHbIE CBONCTBA UCTUHHbIX YMCINOBbIX PABEHCTB.

OCHOBHbIEe CBONCTBA MCTMHHbIX YMCIOBbLIX HEPABEHCTB.

MoHATne MHorouneHa. [lenMmocTb MHOrouYsieHa Ha ABYYSiEH.

Cxema BblUMUCNEHNIA 3HaYeHMI MHOroYreHa (cxema opHepa).

MoHsATME KOpHA MHOro4YneHa. Teopema 0 BO3MOXHOM HaMbonNbLUEM YUCTE KOPHEN MHOrOYMeHa.

YpaBHeHue ¢ 0gHON nepemMeHHON. Teopembl O PaBHOCUNBHOCTU YPaBHEHWIA.

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

cMcTeMe KoopAMHaT Ha NIOCKOCTH.

CucTtembl ypaBHEHWU C ABYMSA nepemMeHHbiMU. Cuctema OBYX JIMHENHbIX YpaBHEHWUA C ABYMS

Hen3BECTHbIMU, €€ pelleHune. [paduryeckas MHTepnpeTaunsa peLleHus.

HepaBeHcTBa 1 ux pelieHus. Teopembl O paBHOCUIbHbIX HEPaBEHCTBAX.

Cnctema HepaBeHCTB C ofHOW nepeMeHHon. PeweHve HepaBeHcTBa Buaa |x|<a, ans a>O0.

HepaBeHCTBa 1 CUCTEMbI HEPABEHCTB C ABYMSA NEePEMEHHbBIMMU.

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

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

g(x)

COBOKYMHOCTb HepaBeHCTB C OOHOW repemMeHHoW. PelleHve  HepaBeHCTB ana@<0,
g(x)

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

MoHsaTMe uncnoson pyHKumMM. CBonCcTBa PYHKLUNNA.

JInnenHas yHKUMA 1 eé cBoncTBa. YacTHble cnyyan NMMHENHON PYHKLMK.

O6paTHas nponopuMoHanbHOCTL U eé ceoncTBa. [ApobHOo-paunoHanbHas yHKUUS.

KBagpatnyHas dyHKUMS n eé cBoncTBa (00wmn Bua).

KBagpaTtuyHaa pyHkumna n eé csonctea npu c=0, b=0.

KBagpaTtuyHaga pyHkumna n eé ceomnctaa npu c=0, b=0.

KBagpaTtuyHaga pyHkumna n eé ceonctsea npu c=0, b=0.

. KBagpaTuunas dyHkums Buaa y=(x-a)’ n eé ceoiicTaa.



Komnnekm sornpocos k 3a4emy Ne1

MoHATNE BENUYMHBI. AOONTUBHO-CKaNsipHbIe BENTUYMHDI.

N3mepeHne BenunyuH. MamepeHue OnvMH OTPEe3KOB, B KOTOPbIX 3TaNoOH YKnagblBaeTcs

uenoe yucno pas. CBOMCTBA YNCMEHHOIO 3HAYEHUSA OSVHbI.

M3mepeHne onvH OTpeskos, COM3MEPUMBbIX U HECOU3MEPUMbBIX C STarlOHOM.

BennuuHa yrna n eé namepenune. [innHa gyrm okpy>KHOCTW. [1riMHa OKpyXHOCTW.

Mnowagb durypbl n €€ namepenne. PaBHoBENUKME N paBHOCOCTaBMNEHHbIE PUTrypbl.

Mnowanb NpAMOYronbHuKa.

lMnowaab napannenorpamma.

Mnowaab Tpaneumw.

Mnowaab NpaBuIbHOrO MHOrOYroNbHUKA.

10 Mnowaab NpoM3BONbLHON NSIOCKON OUrypbl U €€ U3MepeHne.

11. N3amepeHne nnowagmn NnponsBonbHON OUrypbl C MOMOLLBIO NaneTKu.

12. O6bEM Tena u ero usmepeHue.

13. O6bEM NpaAMOyronbLHOro napannenenunea.

14. O6bEM HAKNOHHOro Napannenenunena.

15. O6EM Npn3MbI.

16. O6bEM NUpamuabl.

17.06BEM UMnNMHApa 1 KoHyca.

18. O6bEM Wapa 1 ero yacTten.

19.ToHaTMe nnowagn noeepxHocTn Ten. [Mnowaab cdepbl. BokoBass MNOBEPXHOCTb
umnmMHapa, KoHyca u chepmyeckoro cermeHTa.

20. Mpeobpa3zoBaHus nrockocTn. Buabl npeobpasoBaHnin NNOCKOCTMU.

21.MapannenbHbln NIEPEHOC Kak ABUXKEHME NNTOCKOCTM.

22.TMoBOpPOT Kak ABWXKEHWE NITOCKOCTU.

23. LleHTpanbHas cuMMeTpus Kak ABMXXEHUE MIOCKOCTH.

24.OceBasi CUMMETPUS Kak ABMXXEHMNE NINIOCKOCTMU.

25.omoTeTus Kak npeobpasoBaHue nogobus.

26. Tabnuua kak cpeacTBO NpeacTaBneHns uHgpopmaumm. CTpyKTypHbIE 3f1IeMeHThbl Tabnuubl.
MpaBnna oopmneHns MHPOPMaUMOHHBLIX Tabnuy,.

27.pabl Kak cpeacTso BM3yanusauun uHgpopmaumm 06 OTHOLWIEHUSAX Mexay obbekTamu.
OpueHTnpoBaHHbIE U HEOPUEHTUPOBaHHbIE rpadbl. [epeso.

28. 3agava kombmHatopHoro aHanm3a. OCHOBHble NpaBura n GopMyIibl KOMOMHATOPUKM.

©CoOoNOO AW

Komnnekm sornpocos k 3a4emy Ne2
[enykTnBHOe NocTpoeHne reomeTpun B Hayanax Esknuaa.

reomeTpus H.U. Jlobauesckoro.

AxkcnomaTtuka NmnbbepTa.

3agaun Ha MNOCTpoeHue, pellaemble C MOMOLBbI LMPKYNA UM JIMHEWKN. AKCUOMbI

WHCTPYMEHTOB NOCTPOEHMS. Tunbl 3a4a4 Ha NOCTPOEHME.

OTanbl pelweHnsa 3agadv Ha MOCTPOeHue. AneMeHTapHble 3aJayn Ha NOCTPOeHKUe.

(peweHve 3 3agay Ha BbIOOp NpenofaBaTens)

BsauMHoOe pacnonoxeHue 2 oKpy>XHOCTEN.

B3auMHoOe pacnonoxeHue npsMon 1 OKPYXHOCTH.

PeleHne 3agay Ha nocTpoeHne MeToAoM nepeceyeHun.

Anrebpanyecknii MeToA pelueHns 3agay Ha NOCTPOEHUe.

0. MocTtpoeHue npaBunbHbIX MHOrOyronbHUKOB. [lpuMmepbl 3agad Ha MNOCTPOEeHue,
HepaspeLUMMbIX LMPKYeM 1 NNHENKOW.

11. MNMapannenbHOe NPoeKTMpoBaHMe U ero CBONCTBA.

12. MHororpaHHuk. Teopema 3rinepa 0 MHOrorpaHHUKax.

o~

o

S ©ONO®

MpomexyToyHas aTTecTaumsi NPOBOAUTCS B COOTBETCTBUM C [lonoxeHvem O nNpoBedeHUU
NMPOMEXYTOYHOM  aTTecTaumm obydyawlmxcss No  npodeccroHanbHbIM — NMporpamMmam  BbICLLErO
oOpas3oBaHus.

KoHTporbHO-U3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTauuM BKMAYalwT B cebs
TEOpPETUYECKNE BOMPOCHI, MO3BOMSAIOLME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWA W MNpaKTU4eckoe
3aaHne, No3BONALLEE OLEHNTb CTENEHb CHOPMUPOBAHHOCTU YMEHWIA N HABbLIKOB.



I'Ile OoLueHnBaHUN NCNosb3yTCA KonnvyecTBeHHada WwKara OLEeHOK.

Tpe6oBaHUsA K BbIMONMHEHUIO 3aAaHUN (LLUKanbl U KPUTEPUM OLLeHUBaHUSA)

Ona oueHuBaHua pe3ynbTatoB OOy4eHUA Ha 9SK3aMeHe/3aveTe MCMonb3ylTca cneayrowme

nokasarenu (3YHbi 13 19.1):
1) 3HaHMe y4ebHOro matepmana v BrageHue NOHATUMHLIM anmnapaToM OCHOBHbIX COAEpXXaTerbHbIX

pas3aenoB NpPorpaMmbl;
2) yMEeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTb OTBET NPaKTUYECKMMU NpUMepamMm
4) BnageHvne Metogamm gokasaTenbCcTBa U MaTeMaTUYEeCKOro MogeNMpoBaHus;
5) ymeHue pelsaTtb NnpakTUyeckMe 3agadm No OCHOBHbLIM codepaTernbHbIM pasaenamM nporpaMmmei.

[ns oueHuBaHus pes3ynbTatoB OOy4eHWs Ha 9K3aMeHe (3ayeTe C OUEHKOW) mcnonb3yeTtca 4-
H6annbHas Wkana: «OTNINYHO», «XOPOLLO», «YAOBMETBOPUTENBHOY, KHEYAOBETBOPUTENBHOY.
[nsa oueHBaHNs pesynbTaToB 0O6y4YeHMs Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO



