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B51.0.05.03 MATEMATUKA U UHPOPMATUKA

1. Koa n HammeHoBaHMe HanpaBneHUsa NoAroTOBKMU:

44.03.05 lMNeparornyeckoe obpasoBaHue (C ABYMSA NpoounsiMn nogrotoBKK)

2. Mpodmnu nogrotoBkn: HayanbHoe obpasoBaHue. [JowkonbHoe obpasoBaHmne

3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma ob6y4eHus: o4Hasi, 3a04Has

5. Kachepgpa, oTBevawLan 3a peanmsaumio QUCLUNIIUHBI:

HayanbHOro 1 cpegHenpodeccnoHanbHOro obpasoBaHuUs

6. CoctaButenb nporpammbl: biikosa T.[1., kaHA. neq. HayK, OOLEHT;

7. PekomeHaoBaHa: Hay4YHo-meTogmyeckum cosetoM dunmnana, ot 29.05.2020, npotokon Ne 7

8. YueOHble roabl: 2020-2021, 2021-2022, 2021-2023 CemecTpbl: 1-5 (odo)
2020-2021, 2021-2022, 2022-2023, 2023-2024 CemecTpbl: 2-7 (3¢0)



9.llenu n 3apayum yue6HON AUCLIMNIIUHDI.

Llenibto oceoeHusi ducyunuHbl s8r19emcsi NOAroToBka byayuiero cneuyvanucta, obnagarowero
Heo6Xo4MMbIMN TEOPETUYECKUMM 3HAHUAMUN N NPAKTUYECKMMUN YMEHUSIMU, obecneyvmBaoLLmMm
BO3MOXHOCTb peanu3auum KayecTBeHHOro obpasoBaTernbHOro npouecca Mo npeameTHom
obnactm Matematmka n WHdopmaTtuka, popMMpOBaHMSA SneMeHTapHbIX MaTemMaTU4eCKMX
npeacTaBneHnn  OOLWKOSIbHUKOB W MaTeMaTU4eCKUX  3HaHUW, YMEHWWA, HaBblkOB U
KOMMNETEHTHOCTEN MNagLINX LLIKONbHUKOB.

3adayu oucyunnuHebl:

— OCBOEHME TeOopeTUYeCKMX OCHOB npenodaBaHMs AUCUMNAWH NpeamMeTHon obnacTtu
MaTematvMka W WHGOPMaTMKa B HavanbHOM LWKOMe U  (opMUPOBaHUA 3nNeMeHTapHbIX
MaTeMaTUyecKknx NpeacTaBneHnin AOWKONbHUKOB;

— (bopmmpoBaHme MOTMBALMOHHOW rOTOBHOCTU CTYAEHTOB K OBy4YeHW0 MaTtemaTuke Mnagmx
LWKOMBbHUKOB M (POPMMPOBAHUSA  3ANIEMEHTAPHbIX  MaTemMaTUyeckux  MpeacTaBreHun
AOLLKOJTbHUKOB;

— MOTMBMPOBAHWE CTYOEHTOB K OCO3HAHWUIO U MNPUMEHEHUIO TEOPETMYECKMX 3HAHWA Mpu
NpoekTMpoBaHnn obpas3oBaTenbHOrO Mnpouecca B HayanbHOW LWIKONE W [OOWKOSbHOM
o6GpasoBaTefnibHOM yYpeXaeHUu;

- pacKpbiTb MMPOBO33PEHYECKOE 3HAYEHNE MaTeMaTUKK, Yyriybuts npeacTaBneHns CTygeHToB O
pPONN N MECTE MaTEMATUKN B U3YYEHUN OKPYXKatoLLLErO MUPa;

- cNocobCcTBOBATL PA3BUTMIO HAYHHOIO MblLUNIEHNA 0By4vatoLLmMXCs;

- pa3BuBaTb YMEHUS CaMOCTOATENBbHOM paboTbl 0by4vatowmxcsa ¢ y4ebHbIMM NocodnamMm N NHOM
MaTtemaTuyeckon nutepaTypomn.

10. Mecto y4yebGHOM AucumnnuHbl B cTpyktype OOIl: aucumnnuHa MartemaTtuka u
MHdopMaTUKa OTHOCUTCA K 0b6s3aTenbHoM Yacty broka b1.

[Ana ocBoeHns gucumninunHel MaTtematvka u uHdopMaTuka CTyAEHTbl UCNOMb3YoT
3HaHUSA, YMEHUs, HaBblkM, C(OPMUPOBaAHHbIE B XOO€ W3YYEHUSA LWIKOSIbHbIX AUCUUNINH
npegmeTHon obnactn MatemaTtuka n MHgopmaTtuka.

M3y4yeHne gaHHOM OUCUMNNUHBI sBNsSieTcss He0b6X0aANMMOM OCHOBOW ANSA NocneayloLwero
OCBOEHWA OUCUMNIMHBI  MEeTOoAMKa npenojaBaHus MaTeMaTMKM B HavanbHOW  LIKone,
MHdopmaTrka n metogmka ee npenogaBaHnda B Ha4anbHOW LLKOSE C MPaKTUKYMOM.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUSA MO AUCLMUNIMHE/MOAYNIO (3HaHUSA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs o6pa3oBaTenibHOM
nporpaMmmbl (KOMNEeTEHLMUSAMA BbINYCKHUKOB):

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHL MK
3Haem: OCHOBHblE MOHATUSA, haKTbl U
TeopeTU4eckne nonoxeHus
CnocobeH COOTBETCTBYIOLUME NpeaMeTHON
OCYyLLEeCTBNATb HdemoHcTpupyeT obnactn MaTtematuka n uHcopmartumka
negarornyeckyto crneunanbHble Hay4YHble YmMeem: pelwatb OCHOBHbIE TUMb
OrlIK-8 OeATernbHOCTb Ha OriK-8.4 3HaHuA B NpakTU4ecknX 3agay npegmMmeTHom
OCHOBE COOTBETCTBYIOLLIEN obnactn MaTtematuka n nHcopmartumka
cneumanbHbIX npegMeTHon obnacTu. Bnadeem: 0CHOBHbIMW METOAAMM
Hay4HbIX 3HAHWN Hay4HOro No3HaHwus,
COOTBETCTBYIOLUMU NMpegMeTHON
obnactn MaTtemaTturka n nHdopmaTtuka
MK-3 MK-3. CnocobeH MK-3.1 JdemoHcTpupyeT 3HaHue 3Haem: OCHOBHble MOHATUSA, (haKTbl U
ocBavBaTb U OCHOB NPOMUNBHbIX TeopeTU4eckmne NonoXxeHus
ncnonb3oBaTtb AVCLMNIUH B 0Obeme, AVCLUMMINHBI Heobxoammble Ans
6a3oBble Hay4HO- HeobxoanMMom Ans peLleHns MeToaMYecknX 3agad npu
TeopeTuyeckue peLleHns opraHm3aumm y4ebHoro npowecca no
3HaHWA U negarornyeckux, AVcuMnIInHam npegmeTHon obnactu
npakTuyeckue METOAMNYECKMX U MaTemaTtuka n nHpopmaTuka
yMeHMS Mo OpraHn3aumoHHO- Ymeem: NnpyMeHATb TeopeTndeckue
npegmeTty ynpaBreH4YeCcKnx 3agau. 3HaHMA ONS peLleHNst NPaKTUYECKMX




(MpegmeTHOM
obnactn) B

COOTBETCTBMM C
npodunem u

npodeccroHasnbHON
JedarenbHocTU (B

ypoBHEM 06y4eHuns)

MK-3.2

MK-3.3

MpumeHseT HaBbIKN
KOMMMNEKCHOro aHanmaa u
cuctemaTmusaumnm
6a30BbIX Hay4YHO-
TEOpPEeTUYECKMX 3HaHUN
no npeamMeTHbIM
obnacTtsim Ha4anbHOro
obuwero obpasoBaHus n
obpasoBaTenbHbIM
0bnacTsiM OOLWKOITbHOro
obpasoBaHusa s
peLueHus
npodeccuoHarnbHbIX
3agau.

ObbsacHseT
(nHTepnpeTupyeT)
SIBNEHUS U NPOLIeCChl B
pamkax NpeaMeTHbIX
obnacTei HayanbHOro
obuero obpasoBaHus n
obpasoBaTenbHbIX
obnacTel AOLWKOMNbHOro
06pa3oBaHus C y4eTOM
COBPEMEHHOI0 YPOBHS
pasBUTUS HayKK U
BO3PaCTHbIX
ocobeHHocTewn
obyuvaroLmxcs.

3agay B o0beme, HeobXoaANMOM Ans
PELLEHNSI METOANYECKMX.

3Haem: 6a30Bble TeopeTU4eckme
NOHATUA N paKTbl, HeoOXxoaMMble onsi
KOMMMEKCHOro aHanmaa u
cucTemaTmsaLmm coaepaHus
npegmeTHon obnactn Matematuvka u
WHdopMaTrKa

Bnadeem:

- MeTogamu MaTeMaTU4eCcKoro
[oKasaTenbCcTBa U MOAENUPOBaHUS,
Heo6XoaUMbIMK A1s1 KOMMNEKCHOro
aHanusa n cuctemaTtusauumn 6a3oBbIxX
Hay4YHO-TEOPETMUYECKNX 3HAHUIA NO
npegmMmeTHon obnactu Matematuka n
WHcpopmaTumka

3Haem: OCHOBHbIE TEOPETUYECKME
NonoXXeHnsi NpeaMeTHOM obracTtu
MaTtemaTtuka n nHcpopmaTmka,
HeoOxoaMMble Ansi rPaMOTHOWN
WHTepnpeTaunm SBNEHUS 1 NPOLLECCOB
B pamKax AaHHOW NpeaMeTHON obnacTu
C Y4€TOM COBPEMEHHOTO YPOBHS
pasBUTUSA HayKn U BO3PaCTHbIX
ocobeHHoCTeNn obyvaroLmxcs.

YmMmeem: nHTepnpeTnpoBaThb SIBMEHUA U
npouecchl B pamkax npeameTHOn
obnactn MaTtematuka u uHcopmartumka
C Y4ETOM COBPEMEHHOIO YPOBHS
pa3BUTMSA HayKn N BO3PACTHbIX
ocobeHHOCTEN 0by4atoLLMXCsi C ONopow
Ha TeopeTUYECKNe 3HaHWSA MO JAHHON
ONCUMNIIHE.

Bnadeem:

- pasnuMyHbBIMU MeTO4AMM
MaTeMaTU4eCcKoro MOAenMpoBaHus,
NO3BOMAKOLWNMN UHTEPNPETUPOBATL
SIBNEHUA 1 NPOoLEeCcChl B pamKkax
npegmeTHon obnactn Matematuka m
nHdopmaTmka C y4eTOM COBPEMEHHOTO
YPOBHS Pa3BUTKSA Haykn N BO3PACTHbIX
ocobeHHoCTEeN 0byYarLmxcs.

12. O6bem gucumMnnuHbI B 3a4eTHbIX eauHuuax/yac — 16/576.

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




13. TpyaoemkocTb No Buaam yyebHon paboTbl

Ou4Hasa ¢popma ob6y4eHus

TpyooemMkocTb
Bug yuebHorn paboTsl [lo cemecTtpam
Bcero 1 > 3 2 5
KoHTakTHas paboTta 224 52 54 52 36 30
B TOM vncne: nekuum 86 18 18 18 18 14
npakTu4eckme 138 34 36 34 18 16
CamocTosaTensHasa paboTta 244 56 54 56 36 42
[MpomexyToyHas aTTecTauus — 9k3ameH, 3adveT 108 36 36 36 0 0
WToro 576 144 144 144 72 72
3ao4Hasn ¢popma o6yyeHus
TpyooemMkocTb
Bug yuebHown paboTbl Mo cemecTpam
Beero 2 3 4 5 6 7
KoHTakTHas pabota 76 10 10 20 16 10 10
B TOM 4yncne: nekuum 30 4 4 8 6 4 4
npakTuyeckue 46 6 6 12 10 6 6
CamocTosaTensHas paborta 465 62 53 115 119 58 58
[MpomexyToyHas aTTecTauus — 9k3ameH, 3adeT 35 - 9 9 9 4 4
WToro 576 72 72 144 144 72 72
13.1. CopepxaHue AUCLUUNIIUHbBI
Peanusauus
pasgena
Ne HavnmeHoBaHue OUCLMNNUHGI C
CogepxaHve pasgena AUCUUNIUHBI
n/n pasgena oUcUMnimnHbI NMOMOLLbIO
OHNamnH-kypca
QYMK

1. Jlekuumn

OnemeHTbl TeOpUK
MHOX€ECTB

1) MNMoHsATue MHOXecTBa. dnemeHT MHoXecTBa. O6o3HaveHne
MHOXECTB M €ero anemMeHToB. KoHeyHble M GeckoHeuHble
MHOXecTBa. [lyctoe MHOXecTBo. 3agaHne MHOXeCTBa.
Cnocobsl 3agaHus MHOX€ECTB. MogmHoxecTBO.
CobcTtBEHHbIE U HecobCTBEHHbIE MNOAMHOXecTBa. Yucno
BCEX MOAMHOXECTB KOHEYHOro MHOXEeCTBa. YHMBepcarnbHoe
MHOXeCTBO. PaBHble MHOXecTBa. CBA3W (OTHOLLEHUS) Mexay
MHOXecTBamu. M3o0OpaxeHne MHOXECTB C  MOMOLLbHO
aunarpamm (KpyroB) Sunepa.

2) TepeceyeHne MHOxecTB. OO603Ha4yeHWe onepaymm
nepecevyeHnss MHoXxecTB. MnntocTpaunst Ha kpyrax Ownepa.
CeolicTBa KOMMYTaTUBHOCTU " accoumnaTMBHOCTU
nepeceyeHns MHoXecTB. [loka3aTenbCTBO 3TUX CBOMCTB U UX
unncTpaumMa  Ha - kpyrax Ownnepa. YactHble cniyyam
nepeceyeHuns MHOXeCTB. O6beguHeHne MHOXeCTB.
O06o3Ha4yeHne onepauumu obbeanHeHns MHOXeCTB.
Mnnioctpauusa Ha  kpyrax Ownnepa. Vcnonb3oBaHue
00beMHEHNA MHOXECTB B KypCe MaTeMaTuKM HavanbHOM
wkonbl. CBOWCTBAa KOMMYTaTMBHOCTM W acCOLUATMBHOCTM
obbegnHeHMA MHOXecTB. [loka3aTenbCTBO 3TMX CBOWCTB M
X WNCTpaunuss Ha Kpyrax O3unepa. YacTHble cnydau
ob6beanHeHus MHOXECTB. PasHocTb  MHOXeCTB.
O603Ha4veHne onepayumn pasHOCTU MHOXECTB. MnncTpaums
Ha kKpyrax Ownepa. [ononHeHne nogMHOXeCTBa Ao




MHOXeCTBa, 0603HavYeHne, UNMCTpauns Ha Kpyrax dunepa.
VMcnonb3oBaHne pasHOCTUM MHOXECTB B TOM Cryyae, Korga
OOHO MHOXECTBO $BISIeTCS MOOMHOXECTBOM [Apyroro, B
Kypce MaTemMaTuK1 HadanbHOM LUKOSbI.

3) Pa3bueHne MHOXecCTBa Ha knaccbl. Knaccudukaums.
[ekapToBo  npousBedeHne  MHoxecTB.  O6Go3HayeHue
onepauun [JekapToBa MNPOU3BEAEHUS MHOXecTB. Yucrno
31EMEHTOB [ekapToBa Npou3BeaeHns MHOXeCTB. [lekapToB
kBagpat MHOXeCTBa. AHTUKOMMYTaTMBHOCTb 7
aHTMacCcoLMaTUBHOCTb AeKapToBa NPOM3BEAEHUA MHOXECTB.
OncTpmbyTMBHOCTL [deKkapToBa MNPOWM3BEAEHMS MHOXECTB
OTHOCUTENBHO OOBbEAMHEHWS U Pa3HOCTM  MHOXECTB.
[okaszatenbctBo  3TuX  cBOWUCTB. [loHATME  KopTexa.
[ekapToBO Npou3BeAeHNEe KOHEYHOrO YMCra MHOXECTB.
Pa3znnyHble cnocobbl unncTpaumm JekapTtoBa
npou3BefeHnss MHOXXECTB

CooTBeTCcTBUSA U
OTHOLWeHNn4a

4) CooTBeTcTBME MeEXOY 3neMeHTaMu [OBYX MHOXECTB.
OnpepeneHne n obosHayeHne. OGnacTn OTMpaBneHua wu
npubbITHSA, obnacTb onpedeneHus 1 MHOXECTBO 3Ha4YeHWin
cootBetcTBMs. O6pa3 u npoobpas. pacd cooTBeTCTBUS.
padmk cooteBeTcTBUsA. Cnocobbl 3agaHWsi COOTBETCTBMS.
lMpumepbl  COOTBETCTBUSI  MeXAYy  9SMNeMeHTamMyn  OBYX
MHOXECTB B Kypce MaremMaTWKu HayanbHOW  LUKOSbI.
O6paTtHble " NPOTUBOMOSOXHbIE COOTBETCTBUS.
OtobpaxeHuss n ux Buabl. 'pacd u rpaduk oTobpaxeHus.
B3avMMHO 0OpHO3HauHble OTOOpaxeHusi. PaBHOMOLUHbIE
MHOXeCTBa.

5) BuHapHble OTHOLWEHUA Ha MHOXecTBe. Cnocobbl 3aaaHus
OTHOLLEHUSA MeXAy 3dneMeHTamum MHoxecTBa. [lpumepsl
OTHOLLUEHUN MeXay 3nemMeHTamMnm MHOXeCTBa B Kypce
MaTeMaTUKNM HavanbHOW LWKomMbl. CBOWCTBA OTHOLLEHWUNA.
OTHOLWeHMEe 3KBUBANEHTHOCTM M pa3bueHne MHOXecTBa Ha
knaccbl. OTHOLWEHMS CTPOroro M HEecTpororo nopsiaka.
YnopsagoyeHHbleE MHOXECTBA.

3nemeHThI
MaTemMaTU4Yeckomn
NOrukn

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

7) OTHoweHua  Mexagy noHaTuamu.  Wnmoctpaums
OTHOLUEHUIN MeXAY MOHATUAMU C MOMOLLbIO Kpyros dunepa.

8) BhbickasbiBaHUA: onpeneneHune, obosHavyeHme. 3HaveHus
WUCTUHHOCTU  BbicKasbiBaHus. [lpocTble ¥ COCTaBHble
BbICKa3bIBaHUS. Jlornyeckne onepauuu Hag
BbICKa3bIBAHUAMMW: KOHBHOHKUNS, AU3BIOHKLUNS, UMNIMKaUus,

3KBMBaAnNeHUMs, oTpuuaHne. Tabnuubl 3HAaYEHUA UCTUHHOCTU
norunyeckmnx onepauuit. Jlormyeckne copmynel. TaBToNoOrmu.
9) BbickasbiBaTenbHble hopMbl (NpeaunkaThl): onpeaenexuve,
obo3HavyeHne. OO6GnacTb onpegeneHns U  MHOXECTBO
WUCTUHHOCTW NpeaukaTa. MNpocTble 1 cocTaBHble NpeanKaThl.

Jlornyeckne onepaumm Hag npegukaTamMu: KOHBLHOHKLNS,
ON3BIOHKUUA,  UMNIMKaUUS, SKBMBANEHUMS, OTpULAHME.
MHOXecTBa  UCTUHHOCTM  NIOTMYECKMX  onepaumin  Hapg
npegukaTamu. KBaHTOpHbI. OnpepenexHune 3Ha4YeHun
UCTUHHOCTU  MNPEenfioKeHUNn,  cogepXaliMx  KBAHTOPbI.
OTpuuaHue  BbICKasblBaHWA,  COAEPXalMX  KBaAHTOPbI.
OTHOLEHMA NOrmyeckoro crnefoBaHuMs U PaBHOCUMBHOCTMU.
Heobxogumble 1 JOCTaTOYHbIE YCNOBUSI.

PasnnuHble noaxoabl K
MOCTPOEHUIO  CUCTEMBbI
Lenbix
HeoTpuuaTenbHbIx
yucen.

10) TeopeTUKO-MHOXECTBEHHbIA MOAX04 K MOCTPOEHUIO
CUCTEMbl  UEnbIX HeoTpuuatenbHbix 4ucen. [loHsaTue
HaTypanbHOro 4mMcna U Hynsa. MHOXecTBO  uenbIX
HeoTpuuaTtenbHbIX Yncen. OTHOLWEHMA «KPaBHOY», KMEHbLUEY,
«bonblue» Ha MHOXECTBE LeNblX HeoTpuuaTenbHbIX YNUCEN.
HatypanbHbin pag. Psaa uenbiX HeoTpuuaTenbHbIX Yucen.




CnoxeHne Ha MHOXECTBE LiefblX HEOTpULATENbHBIX YACEN U
ero ceovictBa. BBegeHune onepaumm CrnoxeHnsa B HayarbHOM
Kypce wmaTemaTtukn. BbluMTaHnme Ha MHOXecTBe LUenblX
HeoTpuuaTenbHbIX Yncen. CeA3b BbIYUTAHUA CO CITOXKEHNEM.
BBegeHne onepauum BblMMTaAHUA B HayanbHOM  Kypce
mMaTemaTukn. [lpaBuna BbIYMTAHUA 4YUCAA M3 CYMMbl U
CYMMbl M3 4ucra. YMHOXEHME Ha MHOXEeCTBe LenblX
HeoTpuuUaTenbHbIX Yucen u ero ceonctaa. CBA3b YMHOXEHUSA
CO cnoxeHuveMm. BsepgeHue onepauun yMHOXEHUS B
Ha4YanbHOM Kypce MaTeMaTuku. [leneHne Ha MHOXecTBe
LuenbliXx HeoTpuuaTesnbHbIX YMCEN: MO COAEPXaHWIO W Ha
paBHble 4acTu. CBA3b OerneHuss ¢ yMHOXeHuem. Criyyam
peneHns ¢ Hyném. BsepgeHve onepauun geneHus B
Ha4YanbHOM Kypce wmaTtemaTuke. [leneHne C OCTaTKOM.
MpaBuna geneHns cymMmmbl 1 NPOU3BEAEHMS HA YMCHO.

11) AkcuomaTuyeckoe MNOCTPOEHME CUCTEMbI HaTypanbHbIX
yncen. lNMoHaTMe 06 akcMoMaTM4yecKkoM MeToae MOCTPOEHUs!
Teopun. OTHOLWIEHME «HEenocpeacTBEHHO CcrneaoBaTbh 3ax.
Cuctemsbl MeaHo. HatypaneHbii psa. Onpegenenune Lenoro
HeoTpuuaTtenbHoro uucna. Pag uenbix HeoTpuuaTenbHbIX
yncen. Metog maremartmyeckon MHAyKUMK. CrnoxeHue Ha
MHOXeCTBE LieNnblX HeoTpuLaTeNbHbIX YNCEN U €r0 CBONCTBA.
Tabnuvua cnoXxeHust 0QHO3HAYHbIX YnCeN. 3aKoHbl CIIOXKEHMS.
12) YMHOX€eHMEe Ha MHOXECTBE LEeNbIX HeoTpuuaTeNnbHbIX
ymMcen n ero ceouncTea. Tabnvua YMHOXEHUSI OQHO3HAYHbIX
ymcen. 3akoHbl YMHOXeHUS. BbluMTaHMe Ha MHOXecTBe
LenbIX HeoTpuUaTenbHbIX YMCEN U ero ceBoncTBa. Tabnuua
BbluMTaHMA uucen. [lpaBuna BbluMTaHusA. [eneHue Ha
MHOXECTBE LenblX HeoTpuLuaTenbHbIX YUCEN, Kak onepauus
obpaTHas YMHOXEHMIO. Heobxogumoe ycrosue
CYLLLEeCTBOBAHWUSI 4aCTHOro HaTtypanbHbiX 4ucen. [paBuna
peneHunsa. [eneHve ¢ ocTtatkoM. CBOWCTBA MHOXECTBa
Lenbix HeoTpuuaTenbHbIX Yncen. MHOXeCTBO HaTypasibHbIX
yucen Kak rpynna.

13) HaTtypanbHoe 4ucno kak pesynbTaT U3MepeHusi
BenunuuHbl. MNMoOHATME OTpeska HaTypanbHOro psga uucen u
CYETa 3fEMEHTOB KOHEYHOro MHoxecTBa. [lopsiakoBble u
KONMMYeCTBEHHbIE HaTyparnbHble Yncna. Cucrema nsamepeHus
BeNMYMHbI.  TOHATMA  MepkM N Mepbl  BENIUYMHbI.
HaTtypanbHoe 4ncno kak mepa BenuuuHbl (OfMHbI OTpeska,
nnowiagn  npsMOyrosfibHUKa, O6bEMa  MPSMOYrofibHOro
napannenenunega, Maccbl Tena, NpoOMeXyTka BpPEMEHW).
CyMma HaTypanbHbIX YMCeN Kak Mepa BENMYUHbI, Hanpumep,
ONWHbI OTpesKa, COCTOoSILLEero M3 ABYX [OaHHbIX OTPEe3KOB.
PasHoCTb HaTypanbHbIX 4MCen Kak Mepa BeNUYuHbI,
Hanpumep, AfvHbl OTpe3Ka, SBMSKLWEerocs LOMofHEHNEM
ofHoro otpeska [o Apyroro. lNpousBeaeHwe HaTypanbHbIX
Yncen Kak mMepa BESIMYUHbI, Hanpumep, OfvHbI OTpe3ka B
pe3ynbTate nepexoda OT O4HOW eauHuubl K apyron, 6onee
Mernkon. YacTHoe HaTypanbHbIX YMCEN Kak Mepa BENUYMHBbI,
HanpuMMmep, OJIMHbI OTpe3ka B pes3ynbrarte nepexoga oT
OLHOW eguHULBI ONUHBI K gpyron, 6onee KpymnHOMW.

Cuctembl cHUCTIEHUS

14) TloHsaTMe cuctembl cuucneHus. [lo3nUMOHHBIE 1
HENO3NUNOHHbIE CUCTEMbI cuyucrneHns. [decatndyHaa cuctema
cumcneHus. [lecatMyHas 3anuMcb HaTypanbHOro  4ducna.
HassaHne uncen. CpaBHeHue yucen. PaspsagHble eguHuubl,
knaccbl 4ucen. CrnioXeHuMe MHOrO3HaYHbIX 4Yncen u ero
anroputM. BbluMTaHMe MHOrFO3Ha4HbIX 4Yucen WU ero
anroputM.  YMHOXEHMe MHOro3Ha4yHblX 4ucen u  ero
anroputm. [leneHne MHOro3Ha4yHbIX YMCEN MU ero anropuTm.

15) T[MO3MUMOHHbIE CUCTEMbI CYUCMEHUS, OTMUYHbIE OT
DECATUYHOM CUCTEeMbl CYMCIIEHUs. 3anncb N YTEHUE Yucen.
CpaBHeHue yucen. ApudmeTtudeckue gencteus. lNepexoq ot
3anncu 4Ymucna B 04HOM CUCTEME CUUCNEHMST K 3anucun ero B




OPYron cucteme CYMCNeHus.

JenumocTtb Ha
MHOXXeCTBe LennbiX
HeoTpuuaTenbHbIx
yucen

16) OTHOWeEHNe [OEenuMMOCTM Ha MHOXECTBE  LEerbiX
HeoTpuLaTenbHbIX Ynucen M ero ceonctea. Vcnonb3oBaHue
OTHOLLEHUSI OeNMMOCTU B KypCce MaTeMaTuMKu HadanbHOW
Wwkonbl. TeopemMbl O AeNMMOCTU CYMMbl, pPasHOCTU W
npousBeneHnsa uucen. Teopema O HeOEeNUMOCTM CYMMBbI.
MpusHakn pgenumoctn Ha 2, 3, 4. 5, 9, 25. lpocTble u
cocTaBHble 4mcna. CeomnctBa npocThix 4umcen. Cnocobbl
pacno3HaBaHus NPocTbiX Yncen. PeweTto OpaTtocdeHra.

17) Teopema EBknnga o MHoXecTBe npocTbix yucen. ObLlee
KpaTHoe u obwwuin genutenb uucen. HammeHbluee oOuwee
KpaTHoe uucen wn ero cBowncTBa. Hambonbwunm oOwmn
Oenutenb Y1cen n ero ceoncTea. BaanmHo-npocTbie vncna.
MpusHakm penuMmocTn Ha coctaBHoe u4ncno. OcHoBHas
Teopema apudmetukn. HaxoxgeHme HOO mn HOK uwucen,
ncnonb3ys KaHOHM4YecKoe pasnoxeHwue, anropuTmbl
HaxoxgeHus HOO n HOK. Anroputm EBknnga.

PaCLLII/IpeHMe NOHATUA
4Yyncna

18) TloHaTne anrebpaudeckor onepauun. CsoncTBa
anrebpaunyeckux onepauuin. Anrebpanyeckne CTPYKTypbl C
oOHOW 1 ABymsA anrebpanyeckumm onepaunsmm.

19) WcTopus BO3HWKHOBEHWS MOHATUWA OTpuLaTeNbHOro
yucna, uppaumoHaneHoro uyucna. TpeboBaHusa K npoueccy
pacwupeHuss noHATUS uYucna. OTpuuaTtenbHble  Uenble
yncna. Mogynb uenoro uvcna. Onepauum Hag UenbiMU
yncnamy. CBoMCTBa MHOXecTBa Uenbix 4ucen. Konbuo
LenbIxX yucen. OObIKkHOBEHHas Apobb. MoHsaTne
OObIKHOBEHHON [OpobM B Kypce MaremaTuku HavarbHOM
wkonbl. PaBHble agpobun. OCHOBHOE CBOWCTBO [AOpobu.
CokpaweHnne ppoben. [lpuBeneHne ppoben k obuwemy
3HameHaTento. OTHOLEHNE «pPaBHO» HA MHOXeCTBe Apoben.
20) TloHATME nNONOXWUTENbLHOIMO pauMOHanbHOro 4ucna.
CnoxeHne  NONOXWTENbHbLIX  pauUUOHanbHbIX  YuCen.
MpaBunbHble 1 HenpaBunbHble Apobu. CmellaHHble yucna.
3aKoHblI (cBovicTBa) CrnoXeHus NONOXUTENbHbIX
pauMoHarnbHbIX  4yucen.  BbluuMTaHMe  MONOXUTENbHbIX
pauMoHarnbHbIX  Yncen.  YMHOXEHME  MOMOXUTENbHbIX
paumoHanbHbIX 4ucen. 3akoHbl (CBOMCTBA) YMHOXEHUSA
NONOXMTENBHbIX pauMoHarnbHbIX yucen. Oenenune
NONOXMTENBHBIX paunoHanbHbIX yncen. CaoiicTBa
MHOXeCTBa MONOXUTENbHbIX pauMoHanbHbIX uYncen. [lone
pauMoHanbHbIX YAcen.

21) MoHATne n obosHaveHue gecatnyHon apobu. Onepaumm
CMOXEHUsI, BbIMUTAHWUS U YMHOXEHWUS Hag [OeCATUYHbIMU
apobsamu. CpaBHeHue pJecatTudHbix gpoben. O6palleHune
0bBblkHOBEHHON Apobu B AecAaTuyHyto Apobb. BeckoHeuHble
OecsaTuYHble nepuognyeckne Apobu. [eneHve AeCATUYHbIX
apoben. O6paueHue 6eckoHe4YHon [EeCATUYHOM
nepuoaunyeckomn opobu B 06bIKHOBEHHYHO OPOOb.

22) TlMoHATUE NONOXUTENBHOMO MppPaUUOHANbLHOro 4Yucna.
MonoxutenbHble AecTBUTENbHbIE Yucna. Onepaumn Hag
NONOXMUTENbHBIMA ~ OENCTBUTENBHBIMUA  Yncnamn.  3akoHbl

CITOXeHund n YMHOXEHUA. CBoiicTBa MHO>XecCTBa
MNONOXXUTEeJbHbIX p,eVICTBI/ITeJ'IbeIX yucern. MNorne
[OEeNCTBUTENbHbIX yucen. B3anmHo O[IHO3Ha4YHOEe

COOTBETCTBME MEXOY MHOXECTBOM OENCTBUTENbHBIX YNCEN
" MHOXECTBOM  TOYE€K  MPSIMOMN. Onepauuu Hag
JencTBUTENbHBIMA ymncnamu. CsoictBa MHOXeCTBa
[EeNCTBUTENbHbIX yucen. PacwupeHue MHOXecTBa
JEeNCTBUTENbHbIX Yncen. NoHATME KOMMNNEeKCHOro Ymucna.

BblpaxkeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHEHUS, OYHKLIMM

23) Andasut maTemaTuyeckoro  fAsblka. Yucnosoe
Bblpa)XeHMe M ero 3Ha4yeHue. YucnoBble paBeHCTBa U UX
cBoucTBa. YucnoBble HepaBeHCTBA WU UX CBOWCTBA.
KOHBIOHKUMS M OU3BIOHKUUSA  YUCIIOBbIX  HEpaBEeHCTB.
BblpaxxeHne ¢ nepemMeHHon, ero obnacTb onpegeneHus.




ToxpgecTBeHHble Npeobpa3oBaHNsl BblpaXXeHW. TOoXOEeCTBO.
[MoHaTWe MHorouneHa. BbluncneHne 3HavyeHU MHOroureHa.
Cxema 'opHepa, ero anroputm. MNoHsATHE KOpHA MHOro4seHa.
HaxoxaeHvne KopHein MHOrovneHa, ero anroputm.

24) YpaBHeHne ¢ ogHow nepemeHHon. KopeHb (pelueHwue)
ypaBHeHus. ObnacTb onpefeneHns ypaBHeHUs. MHOXeCTBO
pellueHun ypaBHeHnsa. PaBHOCUNbHbIE ypaBHEHUsI. TeopeMbl
O pPaBHOCWUMBHOCTU YypaBHEHWW. [lOHATME COBOKYMHOCTU
ypaBHeHui. PelieHne ypaBHeHuU Buga |x|=a, aona a>0, n (x-
a)(x-b)(x-c)...(x-g)=0. YpaBHeHMe C OBYMSA NEPEMEHHbIMU,
€ro MHOXECTBO pELUEHUA. YpaBHEHWEe §NVHUM B CUcTEME
KOOpAWHAT Ha MIIOCKOCTU. YpaBHEHNE OKpYXHoCTU. Cuctema
OBYX YpaBHEHUM C [OBYMS MEpPEMEHHbIMU, €€ peLleHus.
padmyeckoe pelleHne cUCTeMbl ABYX yPaBHEHUN C OBYMS
nepemMeHHbiMU. MHOXECTBO pelleHurd CcucTemMbl  ABYX
NVHENHbIX YpaBHEHWW, reomeTpuyeckas WHTepnpeTauus.
PeweHne ypaBHeHUW U CUCTEM YypaBHEHWUA METOAOM
BBEZEHUS1 HOBbIX nepeMeHHbIX. OOHOPOAHbIE ypaBHEHUS U
CUCTEMbI ypaBHEHUN, UX pelleHus. YucneHHble MeToAabl
pelleHns anrebpanyeckmx ypaBHeHUn. VX anropuTmel.

25) HepaBeHCTBO C OOHOW MNEPEMEHHON, €ro peLleHus.
ObnacTtb onpepgeneHns HepaBeHCTB. MHOXeCTBO peLueHun
HepaBeHcTBa. PaBHocWNbHble HepaBeHcTBa. Teopembl O
paBHOCUINBHOCTK HepaBeHCTB. CMcTemMa HEPaBEHCTB C OAHON
nepemMeHHon, eé peleHns. MHOXeCTBO peLLUeHUA CUCTEMbI
HepaBEHCTB C OOHOW MepemeHHON. PelleHne HepaBeHCTBa
Buaa |x|<a, ona a>0. CoBOKYyNHOCTb HEpaBeHCTB C OAHON
nepemMeHHon, €€ peweHns. MHOXeCTBO  peLueHui
COBOKYMHOCTU HEpaBEHCTB C OAHOW nepemeHHon. PewweHune
HepaBeHcTBa Buaa |x|>a, ana a>0. PeleHne HepaBeHCTB
MEeTOAOM  WHTepBanoB U rpaduyeckum  MeToOOoM.
HepaBeHCTBO C [OBYMS MNEPEMEHHbIMW, €ro peLUEeHMs.
padhmyeckoe pelleHne HEPaBEHCTB U CUCTEM HEPABEHCTB C
OBYMSsI NEPEMEHHbBIMM.

26) ®yHkumn. OnpegeneHue uucrosor yHkuuu. Cnocobbl
3apjaHua  yHkuun. paduk  dyHkuuun. BospactaHue wu
ybbiBaHne yHKUuMN. MOHOTOHHOCTbL (YHKUUKN. YETHBIE 1
HeYéTHble dyHKUuuK. MoHATME O NepuogauYHOCTU OYHKLMW.

Mpamas NponopLUOHanbHOCTb. PyHKumA npsMon
NponopLUOHanbHOCTU, eé CBOWCTBA " rpacuk.
Mcnonb3oBaHve npsAMoOn MPONOpLUOHANsHOCTM B Kypce
MaTemaTuKu HavanbHon LLIKOSTbI. O6paTHas
NponopLUoHanbHOCTb. PyHKUNS obpaTtHon
NPOMNOpPLNOHANBHOCTH, eé cBOMCTBa n rpadouk.

VMcnonb3oBaHme obpaTHOW MNpPOMNOPLMOHaNbHOCTM B Kypce
MaTeMaTUKN HayanbHOM LUKOSbI.

27) TloHATne ApOGHO-NMHENHON (YHKLUUK, €€ CBOWCTBa M
rpacpuk. JlnHenHaa dyHKUMA, €& cBoilcTBa U rpaduk.
KBagpatnuHaa  dyHKuMA, eé cBoucTBa U rpaduk.
MNocTpoeHne rpacduka dyHKUMM C MoAyneM, MWCMNofb3ys
onpegeneHne wmoaynsa. [loctpoeHne rpaduka  dyHKUUK
nNyTéM MapannenbHoro nepeHoca CucTembl KOOpAWHaT.
JInHenHble npeobpasoBaHus rpadpuka dyHKUUN.
FeomeTpnyeckne npeobpaloBaHusa rpaduka  QyHKLMK.
PacTtsxxeHne u cxatune rpacuka dyHkumn. Feometprnyeckoe
MECTO TOYEK Ha NNOCKOCTU

BenununHbi
n3mepeHuns
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28) OTpaxeHue CBOWCTB peanbHOro Mupa 4vepes MnoHsTue
BenuumHbl. OnpepeneHne BenuuuHbl. eomeTpuyeckue
BEMWYMHbI.  ®Pusmdeckme BenuyuHbl. OpgHOpoAdHblE U
HeOQHOPOAHble  BeNUYMHbl.  [pon3BoAHbIE  BEMNUYUHbI.
CkansipHble BENUYMHbI. AOAWTUBHbIE BENUYUHBI. BenuumHel,
u3yyaemble B Kypce MaTemMaTWKuM HadanbHOM  LUKOIbI.
ALONTUBHO-CKanNsipHble BENWYMHBI, UX cBOWCTBa. Cuctema
n3mepeHuns aaaNTBHO-CKansipHON BEJTUYMHBI.




Xapaktepuctvka  pesynbTata  W3MEpeHuWs  BESTUYMHBI.
Uctopus pas3BuTns CUCTEMBI eonHnL BENWYVH.
MexagyHapogHas cuctema eavHuL.

29) OnuHa oTpe3ka M ero uamepeHue. Cousmepumbie U
Hecousmepumble OTpe3ku. OnuHa NOMaHOW NIMHUKM WU AyTn.
Cnocobbl un3mepeHus. CraHaapTHble eauHWLbl  ANWHBI,
OTHOLLEHUA Mexay HumMU. CBOMCTBA YMCMNEHHBLIX 3HAYEHUN
OnuHbl. BenuunHa yrnma un eé uamepeHue. CtaHaapTHble
€MHULbI BEMMYUHBI Yria, OTHOLUEHUSI MeXAay HUMU.

30) TMMnowagb durypel M eé unsmepeHue. [loHATUSA
paBHOCOCTAaBIEHHOCTU " paBHOBEJMKOCTU dwryp,
OTHOLWEHMSA Mexay HUMKU. CnocoObl BbIYMCAEHUS MoLagen
B HavanbHon wkone. CTaHgapTHble eAuHuuUbl nnowaaw,
OTHOLWEHNA Mexay Humu. CBONCTBA YMCMEHHBIX 3HAYEHWN
nnowaan. lMnowaan npsamMoyronbHWKa, NapannenorpaMmma,
TpeyronbHuKa, Tpaneuuu, Kpyra.

31) O6bém Tena u ero uamepeHune. Cnocobbl n3MepeHus
obbéma B wWwKonbHOM npakTuke. CTaHOapTHble eauHuUbI
06bEéMma, OTHOLWeEeHna wmexay Humu. CBOWCTBA YUCMOBbLIX
3HayeHUn obbéma. OBGbembl Mpu3Mbl, NMpamMuibl, LWapa.
Macca Tena u eé nsamepeHue.

32) CraHgapTHble €eOVHWUUbBI MacCbl, OTHOLUEHUS Mexay
HUMK. CBOMCTBA YMCMEHHBIX 3HA4YeHW macchl. Bpemsa n ero
namepenne. Cnocobbl u3MepeHus. EuHuMUbI M3mepeHus
NMPOMEXYTKOB  BPEMEHW,  OTHOLIEHWS  MexXxay  HUMMW.
3aBUCUMOCTb MexXay BenniuHamu: a) LeHa, KOIMYeCTBO,
cToumocTb; ©) CKOpOCTb, Bpems, MNyTb MNPAMOSIMHENHOrO
paBHOMEPHOrO ABWXEHUS; B) MPOM3BOOUTENBHOCTbL Tpyaa,
BpeMs, BenM4MHa BbINOMHEHHON paboThbl; ) HOpMa Ha OA4HO
nsgenue, KONMYEeCTBO W3OENUIN, BENUYMHA BbIMOMHEHHOW
pabotel un gp. Vcnonb3oBaHWe 3aBUCMMOCTU  MeXay
BEMMYMHAMU MPU peLleHnn 3a4ay B Ha4anbHOW LIKOMe

10.

FeomeTpuyeckne
npeobpasoBaHus uUryp
Ha MITOCKOCTMU.

33. MoHsaTMe  npeobpasoBaHWst  MIOCKOCTMW. Buabl
npeobpa3oBaHui. ToxaecTBeHHOE npeobpasoBaHue
nnockocTu. MNMoHsATUE ABWKEeHNs. Buabl ABWKEHWIA NITOCKOCTU:
napannenbHbIi MepeHoc, MOBOPOT, LieHTpanbHasi 1 oceBas

CUMMETPUN.
34. MpeobpasoBaHue nogobusa un ero ceorcTea. fomoTeTus
Kak YacTHbIN cnyyan nopobus. Komnosunuus

npeobpasoBaHuin. HenogswkHble TOYKM W MpsMble MpU
npeobpa3oBaHnsIX NIOCKOCTH

11.

MaTtemaTtnyeckme
cpeacTea obpaboTku
nHpopmauum

35. Tabnuua kak cpenctso 06paboTkm  uHOPMaLUK.
MpaBuna odopmneHnsa Tabnuu. SNeMeHTbl CTaTUCTUYECKNX
Tabnuu. padbl kak cpeactBo 06paboTkn MHopmauuw.
3apaHne rpadoB ¢ nomowbo  MaTpud. [padmueckoe
npeacraesnexHune rpacos. Onepaumn Hag rpacamu.

36. KombuHaTopuka Kak pasgen MaTemaTUKu.
KombuHaTopHas koHdurypaums. Bnagbl n cnocobsl nogcyeta
KOMOMHATOpPHbIX KOH(urypauun. OCHOBHble npaBuna wu
dopmynbl  kombuHaTopukn. BuHoM  HbloToHa w©  ero
pa3noxeHue.
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OnemeHThI reomMeTpumn

37. BosHukHOBEHWE W passuTue reomeTpun. [denyktnBHoe
nocTtpoeHue reomeTpun EBknuga. MNMprvmepbl HEEBKNNOOBbLIX
reomeTpun.

38. Akcuomatuka [wnbbepta. eomeTpuyeckme Urypebi.
OTHoweHna paBeHCTBa W nogobuss Ha  MHOXeCTBe
reomeTpuyeckux uryp.

39. TlocTtpoeHne reomeTpuyeckux duryp C MOMOLLbIO
UMPKYNS U NIUHENKU. AKCUOMBbI MHCTPYMEHTOB MOCTPOEHUS.
3apgaya Ha nocTpoeHwe, eé€ pelweHne. Tunbl 3agad Ha
nocTpoeHue. J3rneMeHTapHble MOCTPOEHUS C  MOMOLLbIO
pasnUYHbIX MHCTPYMEHTOB.

40. Teopembl 06 0BLLMX TOYKAX OKPY>KHOCTU M NpsAMon. [Byx
OKPYXHOCTEW. OTanbl peleHns reoMeTpM4eckon 3agayn Ha




NoCTpoeHMe.

41. TloCTpoeHue TPEYrofIbHUKOB U YeTbiPeXyrofibHUKOB.
lMpumepbl 3aga4y  Ha MOCTPOEHUE, HepaspewwnMbiX C
MOMOLLIbIO LIMPKYIIS U JIMHENKW.

42. MHororpaHHukn. Teopema Jiinepa O MHOrorpaHHMKax.
MpaBunbHble  MHOrorpaHHWkM. MHoOrorpaHHuUkM w  Tena
BpaLLeHUs, n3yvyaemble B LLKOME, UX XapaKTEPUCTUKN.

43. TlapannenbHoe MNpoeKkTupoBaHMe WU €ero CBOWCTBA.
M3obpaxeHne nNpoOCTPaHCTBEHHbIX UIYP Ha MNOCKOM
yepTexe

2. TMMpakTuyeckne 3aHATUSA

OnemeHTbl TEOPUU
MHOX€ECTB

1) 3agaHvMe MHOXEeCTB NepeyvYncrieHneM 9neMeHTOB W
XapaKTepucTn4eckMMm CBOMCTBOM.

2) YcCTaHOBMEHWE OTHOLIEHUA MeXAay MHOXEeCcTBamu WU
MOOENMpPOBaHME STUX OTHOLIEHUA C MOMOLUbI KPYroB
Onnepa.

3) BbinonHeHve onepauui nepeceyeHust U 06beanHEeHUs C
KOHEYHBIMW N OECKOHEYHbIMU YUCITOBLIMU W HEYUCITOBLIMU
MHOXeCTBaMu.

4) BbinonHeHMe Bcex onepauMd  C  KOHEYHbIMU  U”
DECKOHEYHBbIMM YNCITOBBIMU N HEYUCITOBBIMW MHOXECTBAMM.
5) N3o6paxeHne pe3ynbTaToB Onepauun Hag MHOXEeCTBaMu
LUTPUXOBKOMW Ha Anarpamme dunepa.

6) [MpoBepka npaBUNBHOCTM pa3dbMeHnss MHOXeCTBa Ha
Krnaccbl U BbINOMHEHME Knaccudmkaumm MHOXECTB.

7) HaxoxpgeHnve pekapToBa NPOM3BEAEHUS MHOXECTB, €ro
WNCTPaLMSA ¢ MOMOLLLI0 rpad)oB m rpacpmkoB

CooTBeTCcTBUA 7]
OTHOLLEHUs

8) Pabota c cooTBETCTBUAMWU MEXOY MHOXECTBAMMU.
YcTaHoBneHve obrnactu oTnpaBneHus, obnactu npubbiTus,
obnactu onpegenennsi " MHOXeCTBa  3Ha4YeHun
cooTBeTCTBMA. MogenvpoBaHue COOTBETCTBMS C MOMOLLBbIO
rpacpa.

9) OnpepeneHve oTobpaXeHWss U YyCTaHOBMNEHWE CBOWCTB
oTobpaxeHusi. [locTpoeHne CoOTBETCTBUA ob6paTHOro wu
NPOTMBOMNOMOXHOIO AaHHOMY.

10) Pabota €  OTHOLEHUAMU Ha  MHOXecCTBe.
MogenvpoBaHne  OTHOWEHMS C  MOMOLWpbl  rpada.
YCcTaHOBNEHME CBOWCTB 1 BUa OTHOLLEHMS.

3nemeHThI
MaTemMaTU4Yeckomn
NOruKn

11) PaboTa ¢ matematuyeckummn noHATuamMu. OnpegenexHve
obbema 1 cogepkaHns NOHATUS.

12) YcrtaHoBneHWe  OTHOWEHWA  MeXAy  MNOHATUSMM.
MopenvpoBaHue OTHOLLEHWI MeXAY NOHATUSIMU C MOMOLLbIO
KpyroB Onnepa

13) Pabota c BbickasbiBaHusMu. OnpegeneHne UCTUHHOCTU
CMNOXHbIX BbICKa3bIBaHWMN.

14) Pabota c¢ npegukatamu. OnpegeneHne obnactu
WCTUHHOCTW MnpeaukaTta, ee rpadudeckoe nsobpaxeHue Ha
YMCMOBOW MPSIMON U YNCIOBOW MIOCKOCTMU.

15) Pabota c BbICKa3blBaHUSMW, COOEPXKaLUMKU KBAHTOP,
onpeaeneHne Ux UCTUHHOCTU, MOCTPOEHUE OTPULLGHWUS TaKnX
BbICKa3blBaHW.

16) OTHoLweHne JIOrnm4yeckoro crnegoBaHuA 7]
paBHOCUNbHOCTU. HeobxoanMble 1 4OCTaTOuHbIE YCIOBUS.
17) Pabota c ymosaknioyeHnsmu. BobisBneHue noruyeckomn
CTPYKTYpPbl YMO3aKIIOYEHUN 1 ee NepeBod Ha A3blK Teopuu
MHOXeECTB. BbisicHeHne noruvyeckom npaBuIibHOCTU
NOCTPOEHMS YMO3AKITHOYEHNS

PasnuyHble noaxogbl K
MOCTPOEHUIO  CUCTEMbI
Lenbix
HeoTpuLaTeNbHbIX
yucen

18) BbIMmonHeHve [EeWCcTBUA C HaTypanbHbIMKM 4YMCNaMy B
TEOPETUKO-MHOXECTBEHHOM, aKCMOMaTUYECKOM NOAXOAE U C
HaTypanbHbIMM 4YMCNAMU KaK pe3ynbTatamu U3MepeHus
BENTUYMH.

19) [JokasaTenbCTBO MaTemMaTUyeckux TOXAEeCTB MeToaoM
MaTeMaTU4eCKOnN MHOYKLMW.




CucTteMbl cymMcrneHuns

20) BbinonHeHue [encTBuii € HaTypasnbHbIMU 4YMCNlamu B
OEeCATUYHON CUCTEME CUUCTIEHNS

21) BbinonHeHne OencTBMiA C HaTypanbHbIMU 4YMCaMu B
HEeOEeCATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAX  CUYUCHEHMS,
OCHOBaHMe KoTopbix MeHbLue 10.

22) BbinonHeHve [OeWCTBUA C HaTypanbHbIMWM YucriamMu B
HEeOEeCATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAxX  CUYUCHEHMS,
OCHOBaHwue KoTopbix 6onbLue 10.

23) BbinonHeHwe AOeWCTBUMW C OeCATUYHbIMU Opobsamu B
HeAECATUYHBIX MO3NLMOHHBIX CUCTEMAX CUUCTIEHUS.

24) MNepeBoA Yncen U3 OgHOM CUCTEMbI CHUCTIEHNS B OPYTYHO.
25) PelweHue 3agad Ha onpegeneHne 3agymaHHOro yucra
Mo €ero XxapakTepucivke B [OECATUYHOM W HeOecATUYHON
cMcTeMax cyYMcneHms

JenumocTtb Ha
MHOXXeCTBe uernbix
HeoTpuLaTenbHbIX
ymcen

26) OnpegeneHve [OenNUMOCTM 4YWCENT HA OCHOBaHMU
NPU3HaKoB AeNMMOCTMW.

27) OnpepeneHve [enUMOCTM YUCMNOBLIX BbIPaXEHUA Ha
OCHOBaHWMN TEOPEM O AENMMOCTM.

28) [lpepcraBneHve uucen B KaHOHMYECKOM  BuAe.
BbisiBneHne NpocTbiX 1 COCTaBHbIX YUCeN.

29) Bbluucnenve HOLO u HOK  uucen pasnuyHbiMu
crnocobamu.

30) PelweHne apudmeTnyecknx 3agad C WUCMNONb30BaHMEM
HOO n HOK.

31) OokasaTenbCTBO YTBEPXKAEHUA O OENMMOCTM METOAOM
MaTeMaTU4eCKON MHOYKL MM

32) AHanna cBowcTB anrebpanyeckon onepauumn

33) HaxoxaeHune HEeWTpanbHOro n
NPOTMBOMOSOXHOro/06paTHOrO aneMeHTa anrebpanyeckmx
onepauumn

PacwwnpeHne noHATuA
yucna

34) Pabota c anrebpanyeckumun CTpPyKTypamum C OAHOM
OuHapHon anrebpanyeckon onepauunen

35) Pabota c¢ anrebpavuveckumn CTpyKTypamu C ABYMS
OvHapHbIMK anrebpanyeckummn onepaumsiMu.

36) BbinonHeHne AencTBui C LenbiMy Yucnamu.

37) BbinonHeHne gencTBui € paLMoHarnbHbIMY YUCHIaMu.

38) BbinonHeHne AencTBui ¢ AeNCTBUTENbHBIMWU YUCaMN.
39) Pabota Cc OOBbIKHOBEHHbIMW U  OECATUYHBIMU
nepuoanyeckummn gpodsmu.

40) T[lepeBog OObIKHOBEHHOM [AOpOOM B [ECATUYHYIO U
OECATUYHON B OObIKHOBEHHYH.

BblipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHeHUs, PYHKLNK

41) HaxoxgeHue 3Ha4YeHne YNCNOBbIX BbIPAXEHNN.

42) ToxpgecTBeHHble Mnpeobpa3oBaHusa anrebpanyveckmx
BblpaXkeHUn. [lJokasaTenbCTBO TOXAECTB.

43) Anrebpanyeckoe n rpaduyeckoe peLleHne ypaBHEHUN.
44) Anrebpaudveckoe u rpadumyeckoe pelleHne cuctem u
COBOKYMHOCTEN ypaBHEHUNA.

45) PelueHue 3agay ¢ NOMOLLbIO YPaBHEHUIN U CUCTEM.

46) Anrebpanyeckoe n rpacmyeckoe peLleHne HepaBeHCTB.
47) Anrebpaundyeckoe u rpacumyeckoe pelleHNe cuUctem u
COBOKYMHOCTEN HEPaBEHCTB.

48) Pabota c dyHKuMamMu. HaxoxgeHne obnactu
onpegeneHns QYHKUMIW, wuccriegoBaHne dyHKuMA  6e3
cpencTts andpepeHUnanbHOro UCHMCNeHns.

49) TlocTtpoeHue rpaduKoB U UCCNedoBaHME CBOWCTB
NVHENHON PYHKUMU U TIMHENHOWN (PYHKLMM C MOAYIEM.

50) TlocTtpoeHne rpadmkoB W© UCCrefoBaHWE CBOWCTB
KBagpaTU4HOM YHKUMM U KBagpaTU4HONW YHKUUK C
Moaynem.

51) T[locTpoeHne rpadmkoB © uUccrefoBaHWe CBOWCTB
OPOGHO-NMHENHON (DYHKLUUM U OPOOHO-NIMHENHON OYHKLUUN C
Moaynem.

52) TlocTpoeHne rpacukoB YHKUMA C  MOMOLLbIO
reomMeTpmnyeckux npeobpasoBaHui.




Benn4unHbi n mx | 53) PelweHne 3agay  Ha  HaxoxaeHuWe  nnolwlagen
8. n3MepeHuns reoMeTpuYecKknx uryp
54) PeweHne 3apa4y Ha  HaxoxgeHne  00bemMoB
reomMeTpuyeckux Ten
55) PelueHne TekCTOBbIX 334ady C agaUTUBHO-CKanNApHbIMU
BEMMUYNHaAMMU
10 "eomeTpunyeckne 56) BbinonHeHue npeobpasoBaHui OBWKEHUS C
' npeobpasoBaHust uryp | reomeTpmyeckumMmm courypamm Ha nrocKocTm
Ha MMOCKOCTU. 57) BbinonHenune npeobpasoBaHui nogobwusa c
reomMeTpnyeckumMm courypamm Ha nnockocTu
58) BbINoNHeHME KOMMO3ULMIA pasfMyHbIX Npeobpa3oBaHuUii
NIOCKOCTH
11 Martemartunyeckne 59) Pabota c¢ Tabnuuammn Kak cpeacTtBOM 06paboTku
' cpencTtea 06paboTkn | uHdopmaumn. PelueHne nornMyeckMx 3agad C MOMOLLbBHO
nHdopmaLmm Tabnuy
60) Pabota c rpacdamm kak cpeactBom 06paboTkM
WHpopmaumn. PelieHne nornmyeckux 3agaqy C MNOMOLLbIO
rpacos.
61) PeweHne kombuHaTopHbIX 3agad. PasnoxeHne 6nHoma
HbloTOHa No cTeneHsam
12, OnemeHTbl reomMeTpun 62) PelweHne anemeHTapHbIX 3agay Ha MNOCTPOEHWEe C

MOMOLLIbIO LIMPKYNS U NIMHENKN

63) MocTpoeHne TpeyronsHUKOB

64) MocTpoeHne 4YeTbIpeXYroNbHUKOB

65) PelueHne 3agay Ha NOCTPOEHNE METOOOM NepeceYveHni
66) PeweHne 3aga4y Ha nocTpoeHne anrebpanyeckum
METOAOM.

67) PelweHne 3agay 0 MHOrorpaHHuMKax C MCMOSb30BaHMEM
TeopeMbl Onnepa, onpeaeneHne BMaa MHOTOTPaHHMKOB N UX

NOCTPOEHME.
68) PeweHne 3apay Ha  HaxoxgeHne  0ObLEMOB
MHOrorpaHHMKoOB 1 Ten BpalleHUA.

69) PeweHve 3agjad  Ha  HaxoxaeHwe  nnowagen

NOBEPXHOCTU MHOIorpaHHUKOB U Ten BpalleHnd.

13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUN

OuHas ¢hopma oOy4eHus

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue TemMbl
CamocTosTenbHas
n/n (pasgena) gucumnnuHbl Jlekumn | MNpaktnyeckne | JlabopaTopHbie pa6oTa Bcero
1 OneMeHTbl TEOPUU MHOXECTB 6 14 18 38
2 CooTBETCTBUSA U OTHOLUEHUS 4 6 18 28
OnemMeHTbl MaTemMaTU4YEeCKON 8 14 0 42
NOTUKK
OK3ameH 36
Utoro B 1 cemecTpe: 18 34 - 56 144
PasnunyHble nogxoapbl K
4 NMOCTPOEHUIO CUCTEMBI LIENbIX 8 6 18 32
HeoTpuUaTenbHbIX Yicen
5 Cuctembl cHncneHns 6 16 18 40
[ennmocTb Ha MHOXecTBe
6.1 LernbiX HeoTpuuaTenbHbIX 4 14 18 36
yucen
Ok3ameH 36
WToro BoO 2 cemecTpe: 18 36 - 54 144
[ennmocTb Ha MHOXecTBe
6.2 | uenbix HeoTpuuaTenbHbIX 0 4 18 22
yncen
7 PaclinpeHuve noHsaTus yucna 8 6 18 32
8 BblpaxkeHus1, paBeHCTBa, 10 24 20 54




HepaBeHCTBa, ypaBHEHWs],

dyHKUMN
Ok3ameH 36
Utoro B 3 cemecTtpe: 18 34 - 56 144
9 Benu4uvHbl n nx nsmepexHuns 10 8 18 36
"'eomeTpuyeckmne
10. | npeobpasoBaHus Ha 8 10 18 36
N0OCKOCTU
3avér 0
Wtoro B 4 cemecTpe: 18 18 - 36 72
1. MaTemaTtunyeckme cpencrea 4 6 12 20
06paboTkn nHopmaLmm
12 | OnemeHTbl reomeTpun 10 10 30 50
3auét 0
Wtoro B 5 cemecTpe: 14 16 42 72
Bcero: 86 138 - 244 576
3aoyHasa ¢popma obyyeHus
Ne HavmeHoBaHue Tembl BuAb! sansTvi (1acos)
CamocTosATenbHas
n/n (pasgena) gucuunnmHel Jlexummn | MNpaktnyeckme | JlabopaTopHble paBorta Bcero
1 ONeMEeHTbI TEOPUM MHOXECTB 1 2 18 21
CoOTBETCTBMSA N OTHOLIEHMS 2 2 24 28
31 OnemeHTbl MaTemMaTUYECKON 1 > 20 3
NOTVKK
WToro Bo 2 cemecTtpe: 4 6 - 62 72
3.0 OnemeHTbl MaTemMaTNYeCKON 5 > 13 17
NOTVKK
PasnunyHble nogxoap! K
4 NOCTPOEHNIO CUCTEMBbI LIESTbIX 1 0 20 21
HeoTpULaTeNbHbIX YMcen
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 PacwunpeHnune noHaTmsa vyvicna 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
NIOCKOCTU
Ok3ameH 9
Utoro B 5 cemectpe: 10 - 119 144
11, MaTemaTtunyeckme cpeacrea 6 58 68
00paboTkn MHopMaL MK
3auét 4
UTtoro B 6 cemecTpe: 4 6 58 72
OnemMeHTbl reoMeTpum 4 6 58 68
3auét 4
UTtoro B 7 cemecTpe: 4 6 58 72
Bcero: 30 46 - 465 576




14. MeToaun4yeckume ykasaHus ans oby4aroLmxcsi N0 OCBOGHUIO AUCLIUNIIUHDbI

MpucTtynasa K nsydeHuto y4ebHOM ANCLMNIMHBI, Npexae Bcero obyyarowmecss OOSMKHbI
O3HaAKOMUTBLCA C Yy4eBHON NporpammMon ANCUMNMHbL. BBogHasa nekunsa coaepxuTt nHgopmMmaumio
06 OCHOBHbIX pasfgenax pabouen nporpaMmmMmbl AUCLMNIIUHDLI; SNEKTPOHHbIA BapuaHT paboden
nporpamMmbl pasmeLléH Ha cante b® BI'Y.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B paboyver nporpamme AUCLMUNIIUHLI,
nomoxeT oby4aloLwmMMca OpUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U poflb
n3ydaemon aUCLMNIIMHBLI B NOAroToBKe ByayLiero ydyntensa HadanbHbIX KNaccoB, CTPOUTb CBOKO
paboTy B COOTBETCTBMM C TpebOBaHMAMM, 3aNOXKEHHLIMU B NpOrpaMmme.

OCHOBHbIMM (bopMamMn  ayaOUTOPHbIX 3aHATUA NO AUCUUNIIMHE SABNAIOTCA NEeKuMM Wt
NnpakTUYeckne 3aHATUSA, MOCeLLeHMe KOTOpbiX 00a3aTenbHO And BCeX CTYAEHTOB (Kpome
CTYAEHTOB, 00yYyaloLnXCH N0 MHAMBUAYANbHOMY MNNaHy).

B xoOe NnekuuoHHbIX 3aHATUW criedyeT He TOSbKO ChnywaTb u3naraemMblid maTtepuan u
KpaTKo €ero KOHCMeKTMpoBaTb, HO O4YEeHb BaXHO YyyacTBOoBaTb B aHanuse MNpUMepOB,
npegnaraemMblX npenogaBaTenieM, B pPacCMOTPEHMM W peLUeHMU NPOoBReMHbIX BOMPOCOB,
BbIHOCMMbIX Ha obcyxaeHne. HeobxoaMmo KpUTUYECKM OCMbICNMBaTb Mpeanaraemblii
MaTtepwuar, 3agaBaTb BONPOCHI KaK YTOYHSIOLLEro Xxapakrepa, noMorarwme yaCHUTb OTAeNbHbIe
n3naraemble NOSIOXEHUS, Tak U BOMPOCHI NPOAYKTUBHOIO TMNa, HanpaefeHHble Ha paclumpeHme
n yrnybneHve csefeHuMn No U3y4aemMon Teme, Ha BblSiBfieHME HeLOCTaTOYHO OCBELLEHHbIX
BOMpPOCOB, cnabblx MECT B apryMeHTaumm u T.1.

B xoge noaroToBKM K NMpakTUYECKMM 3aHATUSIM HeOBXoAMMO MU3Yy4nTb B COOTBETCTBUU C
BOMpocamMn AN NOBTOPEHUS OCHOBHYK nUTepaTtypy, NPOCMOTPETb W AOMOSMHUTb KOHCNEKThI
NeKUnn, 03HaKOMUTBLCS C JOMNOSTHUTESNTbHON NUTEPaTypon — 3TO MOMOXET YCBOUTL U 3aKpenuTb
nony4yeHHble 3HaHUs. Kpome TOoro, AN KaXXaoro npakTUYecKoro 3aHATUS JaloTca nNpakTuieckme
3afaHunsA, KOTopble Takke HeobXxoaUMO BbIMOMHUTE CaAMOCTOATESIbHO BO BPeMS MOLrOTOBKU K
3aHATUIO.

O6s3aTenbHO criegyeT MO3HAaKOMUTLCA C KPUTEPUAMU OLEHUBAHUSA Kaxaon opMmbl
KOHTPOSIS — 3TO NOMOXeT n3bexaTb He4O4ETOB, CHUXAIOLLNX OLIEHKY 3a paboTy.

Mpn noaroToBke K NMPOMEXYTOYHOM aTTectaumm HeobxoouMmo MOBTOPUTb MPONOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmoun, MNPUMEPHLIM MNepeyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha MPOMEXYTOYHYIO aTTecTtaumio. PekomeHayeTcs MCNonb3oBaTb KOHCMEKThI
NEeKUMn M UCTOYHMKKM, MepevncrieHHble B Cchnucke nutepaTypbl B paboyen nporpamme
ANCUMNNUHBI, @ Takke Pecypcbl 3NEKTPOHHO-6MbnmMoTeyHbix cucteMm. Heobxogumo obpatuTtb
ocoboe BHUMaHWe Ha TeMbl Y4eBHbIX 3aHATUA, NPONYLLEHHbIX MO pas3HbIM npuynHam. [pwu
HeobXo4MMOCTU MOXHO 00paTUTbCA 3a KOHCynbTauuem u MEeTOAMYECKOW MOMOLLbIO K
npenogasaTento.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XoAUMbIX ASfI OCBOEHUA AUCLIUMNIIUHDI

a) OCHOBHag nuteparypa:

Ne n/n M cTOYHMK

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue Onsi CTyAeHTOB (haKyNbTETOB NOArOTOBKU yuMTENen
HadanbHbIX knaccos. KHura 1 [TekcT] / A.lN. ToHknx.— 2-e n3g., ucnp. — M.: KOy, 2008 .— 616¢.:
Tabn., un.— Jdon. YMO no cney. nea. obpas. B ka4y. y4ebHoro nocobus gons ctyd. ned. By30B.
06yuy. no cned."TMuMHO" .— ISBN 978-5-98227-087-0

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue nsi CTyAeHTOB (haKyNbTETOB NOArOTOBKN yuMTENen
HavanbHbIx krnaccoB. Knura 2 [Tekct]/ A.l. ToHknx.— 2-e n3g., ucnp. — M.: KOY, 2008 .— 444c.:
Tabn., un.— Jdon. YMO no cney. nea. obpas. B ka4. y4ebHoOro nocobus gns ctyd. ned. By30B.
06ydy. no cneu."MMMHO" .— ISBN 978-5-98227-088-7

Typeukun, Bnagnmup AxoBnesud. Matematuka u uHgopmatmka.— M.: MHOPA-M, 2010 .—
3 558c. — (Bbicwee obpasoBanue).— fon. MO P® B kau. y4eb. nocob. onsi cTyq. By3oB, 00y4y. no
rym.Hanp. u cneu.- (8 nep.) .— ISBN 978-5-16-000171-5

0) fononHUTEnNbHasa nuTeparypa:
| Nen/n | McTouHmk



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.T1. Ctonnosa.—
M.: Akagemusi, 2007 .— 432c. — (Bbicluee npodeccmnoHanbHoe obpasoBanue. Negarormveckme
cneumanbHocTn).— Jon. YMO no cneu. neq. obpas. B ka4y. y4ebHuKa ans cTyq. nes. By3oB.
o6yy. no cney. "MuMHO" -(B nep) .— ISBN 978-5-7695-2758-6

*Konkos C.1H0. MaTtemaTtuka u nHcpopmatumka ons rymaHmutapmeB: yyueb. - M.: Mapgapukn, 2002
.— 536¢. : un. — fon. MO P® B kay. y4ebHuka ansa ctyq. rym. cnew. u Hanpass. By3oB. - (B
nep.) .— ISBN 5-8297-0089-1

Koanos B.H. MatemaTuka un undopmatumka / B.H. Koanos.— CI16.: MNutep, 2004 .— 266c¢.: un.
— (YuebHoe nocobue).— fon. MO P® B kay. y4eb. nocob. Ans cTyq. ryMaHuUT. 1 COLL.-3KOH.
cneu.-(B nep.) .— ISBN 5-469-00382-5

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (ouLmnansHbIe pecypebl UHTEPHET)™:

Ne n/n

Pecypc

7

MosameHTbe A., Kpynuk C. CTpaTernv pelleHns mateMaTuyeckux 3aaad: pasnunyHble noaxodsbi
K TMnoBbIM 3agadyam — M.: AnbnuHa Nabnuwep, 2018/
http://biblioclub.ru/index.php?page=book&id=495623 - nara obpauweHus: 21.05.2019

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCTOATeNIbHOW paboThl

Ne n/n

NcTouHnk

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

ans cysos [TekcT] / I'.HKO.AnekceeBa, T.I1. bbikoBa, H.N. XpunyeHko .— M. : Qk3ameH, 2008 .—
190,[2] ¢ .— (Y4ebHuk gns By3oB) .— Pekom. YMO no cniey. neq. obpas. B kay. y4eb. noc. ans
ctyad. By3oB ([Nea. n metog. Hay. o6pas.) .— ISBN 978-5-377-00803-3

Paboyast nporpaMmMa AMCUMNIMHBI C TUMOBLIMW OLLEHOYHBIMU CPEACTBaMU pa3MelleHa Ha
odmumansHom cante comnunana / http:/bsk.vsu.ru/ obrazovanie/rabochie-programmy-distsiplin-

po-00p

17. 06pasoBaTeanble TeXHOJIOrmun, ucnoJsib3yembie npun BbinosIHEHNA KprOBOﬁ

paboTbl, BKNOYasa AUCTaHLUMOHHbIe obpa3oBaTenbHble TexHonoruu (AOT), anekTpoHHoe

ob6y4eHue (J0), cmewaHHOe O0Gy4YeHue):
Mpu peanu3auun AMCUMMIIMHBI UCMONb3YIOTCS MH(OPMALMOHHO-CNPaBOYHbIe CUCTEMbI U
npoceccuoHanbHble 6a3bl AaHHbIX:

—Hay4yHas anektpoHHas 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—9nekTpoHHaga bBbubnuvoteka [Oucceptauun Poccumnckon [ocynapctBeHHOW Bubnuorteku

https://dvs.r

sl.ru/

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

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

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

pecypcam»

http://window.edu.ru/

—denepanbHbIv LEHTP MHOpMaLUMOHHO-00pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru

—Enuvnag konnekumga Lindposbix ObpasoBaTenbHbiX PecypcoB — http://school-collection.edu.ru/

—OnNeKTpoHHO-OMbnnoTeyHas  cuctema  «YHuBepcuteTckaa  6mubnmorteka  online»
http://biblioclub.ru/

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLIMNIINHBI
nporpamMmHoe obecneyeHue:

-Win10 (nn
—6paysepbl

n Win7), OfficeProPlus 2010
: 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, 06beanHeHHble B CeTb C BbIXO4OM B WHTepHeT u obecneveHnem gocTtyna B
3MEKTPOHHYI0 WMH(OPMaLMOHHO-06pa3oBaTenbHyto cpegy BIY u B®, npoekTop, KOMOHKM,
3KpaH, NpUHTEP.

19. OueHou4HbIe cpeAcTBa ANsl NPOBeAEHUA TEKYLIEM U NPOMEXYTOYHOU aTTecTauumn
Mopsagok oueHkM OCBOEHUSA obydarowmmucsa ydebHoro matepuwana onpegensietcs

coepXaHmem cnegyrwmx pasgenos AUCUUNMITUHBILL

Ne HanmeHoBaHue KomneteHn | MHaukaTo OueHouHble cpeacTBa
n/ | pasgena oUcCUMMWHbI uuns pbl
n OOCTWXEH
nsi
KOMMeTeH
Lmn
1. MaTtemartnyecknin guktaHt « MHOXecTBa.
OTHoweHusa mexay MHoxecTBamn. Onepaumm Hag
MHOXEeCTBaMUY.
2.CamocTosiTenbHasa padoTta Ne1 «OTHoLweHus
OneMeHTE! TeopuM mMexay MHoxectBamn. Onepaumm Hag
1 MHONECTB MHOXeCTBaMMn».
3. CamocTosiTenbHasa pabota Ne2 «[lekapToBo
npou3BefeHne MHoOXecTB. PazbreHne MHOXecCTBa
Ha Kraccbl»
4. Tect Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtoaTtenbHaa pabota Ne3 «CooTBeTcTBUSA
> CooTteeTcTBUA U mMexay MHoxecTBaMmn. OTHOLLEHUSA Ha MHOXECTBE»
' OTHOLLEHUS 2. Tect Ne1
3. KoHTponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
OnemeHTbI MaTeEMaTU4ECKOW MOTUKM»
3. MaTemaTU4eCcKom 2. Tect Ne2
NorvKn 3. KoHTponbHas pabota Ne1
4. MaTematuyeckmn guktadT Ne 2
PasnnyHble noaxoabl 1. CamoctosiTenbHas pabota Ne5 «PasnuuyHble
K NOCTPOEHUI0 noaxodbl K  MOCTPOEHWID  MHOXeCTBa  LenbiX
4 CUCTEMBI HeoTpuuaTtenbHbIX yucen. MeTtog maremaTUy4ecKon
Lenbix NHOYKUMNY
HeoTpULaTeNbHbIX OriK-8 OriK-8.4 2. TecT Ne3
yucern KoHTponbHas pabota Ne 2
1. CamocTtoaTenbHas pabota Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNS»
5. | Cuctembl cuucneHms
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
JenumocTb Ha 1. CamoctosaTensHasa pabota Ne 7 «[enMmocTb Ha
6 MHOXeCTBE LienblX MHOXeCTBE LiefnblX HeoTpuLaTernbHbIX Yncern»
) HeoTpuLaTenbHbIX 2. Tect Ne 5
yucen 3. KoHTponbHas pabota Ne2
CamocTosiTenbHas pabota Ne 8 «PaunoHanbHble
yucnar
7 PaclmpeHne noHsaTus 2. Tect Ne 6
" | yucna 3. KoHTponbHasa pabota Ne2
4. CamocTtosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
BbipaxeHus, 1. CamocTtostenbHaa pabota Ne10 «[llocTtpoeHnune
g | PaseHcTsa, rpacdukoB yHkumi. CBoncTBa PyHKLNNY»
HepaBeHCTBa, 2. Tect Ne7
YpaBHEeHUs, PYHKLUK 3. KoHTponbHas pabota Ne 3
1. CamocTtosaTenbHas pabota Ne11 «BenunumHel
BenunuuHel n nx N NX N3MEPEHNEN
9.
n3mMepeHuns 2. Tect Ne8
3. KoHTponbHasa pabota Ned




1. Tect N210

10 OnemMeHThI 2. CamoctosTenbHas paboTta Ne12 «PelwieHune 3agad
reoMeTpun Ha NOCTPOEHMEY
3. KoHTponbHas pabota Ne5
2. Martematnyecknin  guktaHt  «MHOXECTBa.
OTHoweHua mexay mHoxectBamu. Onepaumn Hapg
MHOXEeCTBaMUY.
2.CamoctoaTenbHas pabota Nel «OTHOLWweEHUA
DNEMEHTbI TeopM Mexay MHOXEeCTBaMMU. Onepauuu Hag
1 MHOMKECTB MHOXeCTBaMu».
3. CawmoctoaTtenbHass pabota No2 «[ekapToBO
npou3BefeHne MHoxecTB. Pa3bueHne MHoxecTBa
Ha Kraccbl»
4. Tect Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtoaTensHass pabota Ne3 «CootBeTcTBuMS
> CooTteeTcTBUA U Mexay MHoxecTBamu. OTHOLLEHUSA Ha MHOXECTBE»
OTHOLLEHUSA 2. Tect Ne1
3. KoHTponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
MaTemMaTu4eCcKon NOormKny
OnemeHTbl
3 MaTeMaTU4eCKOM 2. Tect Ne2
HOrVKN 3. KoHTponbHas pa§0Ta Ne1
MK-3.1. 4. MatemaTtmnyeckuin guktaHT Ne 2
5. Matematunyeckun gukraHt Ne 3
JenumocTb Ha 1. CamoctosTenbHas pabota Ne 7 «[enMmocTb Ha
4 MHOXeCTBEe LienblX MHOXECTBE LieNbIX HeoTpuLaTernbHbIX Yucen»
HeoTpuLaTenbHbIX 2. TectNe 5
yucen 3. KoHTponbHas pabota Ne2
1. CamocTosiTenbHas pabdota Ne 8 «PauuoHanbHble
yncna»
5 PacwunpeHune noHaTus 2. TecTt Ne 6
yucna 3. KoHTponbHas pabota Ne2
MK-3 4. CamocTosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
BbipaxeHus, 1. CamocTosTtenbHaa pabota Ne10 «[lloctpoeHune
6 paBeHCTBa, rpadukoB yHkumin. CBoncTBa PyHKLNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, yHKLUK 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. CamocTosiTenbHas pabdota Ne5 «PasnuuyHbie
K NOCTPOEHUI0 noaxodbl K  MOCTPOEHWID  MHOXeCTBa  LenbiX
1 CUCTEMBI HeoTpuuaTenbHbiX ymcen. MeTton mMatemaTudecKomn
Lenbix NHOYKUMNY
HeoTpuLaTenbHbIX 5. TecT Ne3
yucen 6. KoHTponbHas pabota Ne 2
2. CamoctosTenbHas pabota Ne6
«lMO3MLMOHHBIE CUCTEMBI CHUCTIEHNS»
2. Cuctembl cumcnexnst
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
MK-3.2.
BbipaxkeHus, 1. CamoctosiTenbHast pabota Ne 9 «PeleHue
3 paBeHCTBa, YPaBHEHWUI N HEPABEHCTBY.
HEepaBEeHCTBa, 2. Tect N7
ypaBHeHUs, yHKLUK 3. KoHTponbHasi pabota Ne3
4. CamocTtosiTenbHas paboTta Ne11 «BenuuumHbl
4 BenunuuHel u nx N UX M3MepeHune»
' namepeHusi 5. TecT Ne8
6. KoHTponbHas pabota Ne4
5 OnemMeHTbl 1. Tect Ne10

reomeTpuu

2. CamoctosaTenbHas paborta Ne12 «PelueHune 3agay




Ha NOCTPOEHne»
3. KoHTponbHas pabota Ne5
6 OnemMeHTbl 1. CamoctosiTenbHas pabota Ne14 «3nemMeHTbI
' KOMOUWHATOPMKU KOMOUHATOPUKNY
1. CamocTosTenbHas paboTta Ne13
PaclwwmpeHme noHaTus
1. «Anrebpanyeckue CTpyKTypbI»
yucna
1. CamocTtosaTensHasa paboTta Ne6
«MO3NLMOHHBLIE CUCTEMBI CHUCTIEHMS»
2. Cuctembl cumcneHns
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BblpaxeHus, MK-3.3 1. CamoctogatenbHaa pabota Ne10 «[locTpoeHue
3 paBeHCTBa, rpadukoB yHKkUMi. CBoMCTBa PyHKLNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, PyHKLUK 3. KoHTponbHas pabota Ne 3
1. CamoctosAtenbHaa pabota Nel15 «PeweHune
MaTtemaTtnyeckume
rfiorm4yeckux 3agad ¢ NoMoLLbio rpadoB 1 Tabnmuy
4 cpeacTBa 06paboTkm
2. CamocTtositenbHasa pabota Ne16 «OdpopmneHue
MHdopMaLnm
CTaTUCTUYECKMX Tabnuu»

MpomexyTouHas aTtTecTaums Ne1 (Ok3ameH)

MpomexyTouHas aTTectauunsa Ne2 (Ok3ameH)

MpomexyTouHas atTectauunsa Ne3 (Ok3ameH)

MpomexyTouHast atTectauus Ne4 (3auer)

[MpomexyToyHas atTectauus Ne5 (3aver)

1. KoMnnekT ak3ameHaunoHHbIx Bonpocos Ne1
2. KomnnekT ak3ameHaLMOoHHbIX Bonpocos Ne2
3. KomnnekT ak3ameHaumoHHbIX 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 TeKywWMN KOHTPOJb yCNeBaeMoCcTun
Tekywas atrectauusi nNpoBoaUTCA B opMax: MMUCbMEHHbIX pabom (KOHMPOJsibHbIE,

camMocmosmersibHble, Mamemamu4ecKue OUKmaHmbI),' mecmupogaHUuA.

CpepfcrBa TekyLLero KoHTposs

MaTemaTnueckum amkraHT Ne1
MHoxecTBa. OTHOWEHUA Mexay MHoXecTBamu. Onepauum Haa MHOXeCTBamMmn

U,eﬂb: npoBEPUTb CCbOpMI/IpOBaHHOCTb OCHOBHBbIX TEOpPEeTUYECKNX 3HaHUN 1 6a30BbIX NPaKTN4EeCKNX

ymeva Nno AaHHOW Teme, a TakKe OCO3HAHHOCTb BrageHust MaTtepuariom n ymeHme npuMeHaTb

TeopeTnyeckmne 3HaHnA B I'IpaKTI/I‘-IeCKOIZ OeATenbHOCTN U ANA NOCTPOEHUA 060CHOBaHHbIX Cy)KD,eHI/IIZ

O~NO OThhWN—

) CdbopmynupyinTte onpeaeneHve onepaumm o6beanHEHNS MHOXECTB.

) Cdbopmynupynte onpegeneHme onepawmm pasHoCcTM MHOXECTB.

) Cdbopmynupynte onpegeneHme nogMHOXeCcTBa JaHHOro MHOXeCTBa.

) Kakve MHOXecTBa Ha3blBalOTCA paBHbIMU?

) CdbopmynumpyinTe onpeageneHme onepaumm nepecevyeHns MHOXeCTB.

) AcB, acA. MoxHO nu cyauTb 0 NPUHAANEXHOCTU aneMeHTa a MHoxecTBy B? OTBeT obocHynTe.
) aeAnB. CgenawnTe BbIBOA O NPUHAAMNEXHOCTM AfieMEHTa a MHOxecTBam A n B.
) aeA/B. Cgenaiite BbIBOA O NPUHAANEXHOCTU 3fiEMEHTa a MHOXecTBam A un B.

) ag¢AuUB. Coenaiite BbIBOA O NPUHAANEXHOCTUN ArieMeHTa a MHOXecTBam A u B.
0) MHoxecTBO coepXuT 5 arnemeHToB. CKOMbKO Y HEro NOAMHOXECTB?

1) YTto Takoe xapakmepucmuyeckoe ceolicmeo MHoxecmea?




12) AnB2d, CcA, CnB=J. WN3obpasnte mHOxectBa A, B n C c nomowblo KpyroB Junepa.
PaccmoTpuTe BCe BO3MOXHbIE Crydan.
13) BcA, CcA, CnB=Y. N3o0bpasute mHOxXecTBa A, B n C ¢ nomowbto kpyros dunepa. CKonbko
cny4yaes 34ecb BO3MOXHO? OTBET 000OCHYyNTE.
14) BcA, AcC. N3o6pa3nte mHOxecTBa A, B n C ¢ nomowbio KpyroB dunepa. PaccmoTtpute Bce
BO3MOXHbIE Criyyaun.
5) Yemy paBHO 06beanHEHME MHOXECTBA M €ro NOAMHOXeCTBa?
6) A={a, b, ¢, d, €}, B={e, f, k, |, a}. Hanante nepeceyeHne 3TMx MHOXECTB.
7)A={a, b, c, d, €}, B={e, f, k, |, a}. Hangnte o6beanHeHne aTuxX MHOXECTB.
8)A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute pasHocTtb MHOXecTB A n B.
19) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute pasHoctb MHOXecTB B 1 A.
0) Kakune 13 naydeHHbIx onepaunin Hag MHOXeCTBaMU SABNAKOTCSA aHTUKOMMYTaTUBHbLIMN?
) 3anuwmnTe 3aKOHbI aCCOLMATMBHOCTU ANSA TeX onepaunn, Ana KOTOPbIX OHW BbINONTHAOTCS.
2) AccoumaTnuBHa nu onepaumsi pasHoCcTM MHoxecTB. OTBeT OOOCHYWTE C MOMOLLLIO KPYros
onnepa.
3) 3anuwuTe onpegeneHne AOMNoNHEHNA NOAMHOXECTBA 40 MHOXECTBA.
24) Yto Takoe yHMBepcanbHOe MHOXEeCTBO?
5) A={a, b, c, d}, B={c}. Hanante gononHeHne mHoxecTBa B 0o MHOXecTBa A.
6) 3anMwunTe xapakTepucTnyeckoe CBOMCTBO AOMOMHEHUA MHOXECTBA LienblX Yncen 40 MHOXeCTBa
paLyMoHanbHbIX YACEn.
27) 3anuwnTe 3aKkoHbl MAEMMNOTEHTHOCTU ANA Tex onepaumi Hag MHOXeCTBamMu, ANst KOTOPbIX OHU
BbIMOJTHSAOTCS.
28) 3anMwunTe 3akoHbl e MopraHa gna Tex onepauun Hag MHOXeCcTBaMmW, Ofs KOTOPbIX OHU
BbIMOSHSAOTCS.
29) A — MHOXECTBO YeTbIpexyrosibH1KoB, B — MHOXecTBO KpyroB, C — MHOXeCTBO Toyek. 3anuwunte
YHMBEpcarnbHOe MHOXECTBO AJ1S1 3TUX MHOXECTB.
30) A=[1;3], B=(0;5). MOXHO nu HanWTM OONOSMHEHWE OAHOr0 M3 [aHHbIX MHOXECTB A0 OpYroro.
Hangute aTo gononHeHWe, ecnv OHO CyLLecTBYeT.

MaTemaTuyeckum guktaHT Ne 2
OTHOLWEeHUA MexAay NOHATUAMM
LUenb: npoBepuTb MOHUMAHWE CYTM OTHOLUEHU MeXAy MOHATUSAMU, YMEHWe aHanuanpoBaTb 3TU
OTHOLLIEHUS N MOAENNPOBaTb MX NPU NOMOLLM KpYroB dunepa
N306pasnte oTHOLWEHUA Mexay 00beMamMmn NOHATUIA C NOMOLLbIO Anarpamm Jinepa.
1. Kowka, mnekonutaiowiee, OOMAaLUHEEe >XMBOTHOE, AOWKOE >XWBOTHOE, XMBOTHOE CeMeuncTBa
KOLLAYybWX.
2. 3apava, matemaTnyeckas 3agada, 3agada, He UMeloLLas pelleHnsd, 3agaHHas Ha 3agada.
3. KoHcTtutyums, Poccuiickas KOHCTUTYLMS, KOHCTUTYLMOHHbIE NpaBa, AMepuKaHCKas KOHCTUTYLIMS.
4. KynbTypHble pacTteHus, TpaBAHUCTbIE pacTeHus, 4epeBo, NIO40BOE AepeBo, cag,
5. lnaHeTa, nnaHeTa COSTHEYHOW CUCTEMBI, MNaHeTapui, NnaHeTa-ruraHT
6. JlekapcTBo, NeyeHne, MUKCTYpa, acrnmpuH, NpUeM fekapcTaa
7. Jlec, Tponuyeckunit nec, NMCTBEHHbIN Niec, NnanbMa, XBOMHbIN Nec
8. XXuBOTHblE, ymetoLwme netaTb, MAeKonuTatoLwmne, X1LHbIe XXUBOTHbIE, NTULLBI.
9. lopoa, eBpONEnNCcKMi ropoad, ManeHbKnin ropos, ropoXKaHuH, ropos, CEBEPHOro nonyLuapus.
10. Yucno, ABy3Ha4yHoOe YnCno, YeTHOE YKcho, Yucno, 6onblee 100

MatemaTtunyeckum guktaHT Ne3

Uenb: nposepumb 3HaHue mpebogaHul K orpedesieHUsIM MOHAMUU U yMeHue COOMmHocumb 3mu
mpebogaHusi C KOHKpemHbIMU orpedesieHUsIMU, aHanu3uposams rpaguibHoOCMb onpedeneHuli ¢ MoYKu
3peHusi 0aHHbIX mpebosaHud.
BbisicHUTE, COOTBETCTBYIOT N MEPEYUCTIEHHbIE HWKE OMNpPeaeneHnsi BCeM YyKasaHHbIM TpebGoBaHUSIM.
Ecnn HeT, TO ykaxuTe, KakoMy MMeHHO TpeboBaHWIO onpederneHve He cooTBeTcTByeT. [peanoxure
CBOWV BapyaHT KOPPEKTHO ChOpMynMPOBaHHOIO onpeaeneHns.

1. T1psAMOYronbHUK — 3TO YeTbIPEXYrofbHUK, UMEIOLWUN NPSIMOM  Yror.

2. YeTHOe 4uCno — 3TO YUCIO, KOTOPOE NpU AeneHnn Ha 2 He JaeT ocTaTka.

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

4. TlpuctaBka — 3TO 3Ha4yMMasa 4YacTb CroBa, CTosWas nepes KOPHEM W LOMOMHSALWAA UNn

N3MEHSIOLLAsA CMbICN CroBa.



5. Ctonuua rocygapctBa — 3TO [NaBHbIA ropof rocydapctBa, B KOTOPOM HaxXo4saTCsA BbiCLIME
opraHbl BRacTM W YynNpaeneHusi, pe3vaeHLUMM MOHapxoB, napnameHTt, BepxosHbii Cyg,
aAMUHUCTpaUMs Npe3naeHTa, COBET MWHUCTPOB M T.4. YacTto ctonuuen sBnsieTcs cambli
KPYMHbI ropog rocygapcTea .

6. JnekTpoH — 3TO 3rieMeHTapHasa 4Yacrtumua.

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

8. [llosHaBaTenbHble MpoOUECcCbl — 3TO [MPOLECCbl MNO3HaBaHMUs CyObEKTOM  OKpyKatoLlen
OEeNCTBUTENBbHOCTW.

9. 3Be3na — aTo HebecHoe Teno, obnagawLlee CBOMCTBOM CBETUTLCS 3a CHET BblAEIEHUSI SHEPTUN.

10. Kpuntorpachmss — Hayka O MaTtemaTuieckmx meTogax obecnevyeHusi KOHMAEHUManbHOCTU
MHdopMaLmn.

OnucaHne TexHONOrMu NpPoBeneHUA TeCTOB

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

Kputepun oueHnBaHus

MatemaTudecknin OUKTAHT oOlLeHMBaeTcss B ©Oannax. 1 npaBunbHO BbLINOMHEHHOE 3aJaHue
oueHuBaeTcs 1 6annom. OueHke «OoTNUYHO» cooTBeTCTBYET OT 9 00 70 6annoB; oueHKe «xopoLloy - 7-8
©annoB; oueHke «yaoBNeTBOpUTENbHO» - 5-6 6anna. KonnyectBo 6annos, MeHbllee 5 — oueHnBaeTcs
«HEeya0BNeTBOPUTENBHO.

CamocTtonaTenbHas pa6orta Ne1

Tema «OTHOLWeEHUA MexAay MHOXecTBamMu. Onepauun Hag MHOXeCcTBaMnU»

Bapuarm 1.

1) A — MHOXEeCTBO TpeyronibHUKOB, B — MHOXeCTBO paBHOGeOpeHHbIX TpeyrornbHukoB, D — MHOXeCTBO
NPSIMOYrOfibHbIX TPEeYronbHUKOB, C — MHOXECTBO TPeyronbHUKOB, nmetowwmx yron 30°. M3obpasute atn
MHOXecTBa Ha Kpyrax Ownepa. 3awtpuxynte X=BNDuC n mHoxectBo Y=(B’A\D)NC. BbiscHuTe,
NPUHaAANEXNUT M KakoMy-HUOyAb 13 MHOXeCTB X UNun Y anemMeHTbl a U B, ECNN a - NPAMOYrOfbHbIN
TPeYronbHWK, OANH N3 OCTPbIX YrIoB KOTOPOro paseH 60°, B - TpeyronbHUK ¢ yrnamm 70° n 80° . Ykaxute
Ha PUCYHKe, rae HaxoOaTCs 3TN TPEYrONbHUKN.

2) Hangnte MHOXeCTBO X, ecrnu:

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

6) A=(-o0; 3], B=[2;7], C=[-6; 6), X=C'rUB\A;

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

Bapuarm 2.

1) A — MHOXECTBO MHOFOYrofilbHMKOB, B — MHOXeCTBO NATUYronbHUKOB, C — MHOXECTBO MpaBUSIbHbIX
MHOrOYyronbH1KoB. D - MHOXeCTBO KBagpaTtoB. 1306pasnTe 3T MHOXECTBa Ha Kpyrax dunepa. YkaxuTe
wrpuxoskon MHoxecTBo X=(BUC)\D un Y=(C'AUD)\B. BbiicHuTe, NpuUHaANexuT nu YyKasaHHbIM
MHOXeCTBaM crefytowime urypbl: a - pomob, B — paBHOCTOPOHHUIA TPEYrONbHUK. YKaXKUTe Ha PUCYHKE,
roe Haxoaatcst aTm 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=(-0; 0], B=(2;7), C=[-6; 6), X=CrUBNA;

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

CamocrtosTenbHas pabota Ne2
Tema «[ekapToBo npousBeaeHue MHoxecTB. Knaccudunkauma MHOXeCTB»
Bapuarm 1.
1) lMpoBepuTb, NpaBUNbHO 5K nNpou3BedeHO pa3bueHne Ha knaccbl MHoxectBa A. OtseT
obocHoBaThb.
A — MHOXECTBO HaTypanbHbIX Yncen. BoigeneHbl nogMmHoxecTBa: A1 — MHOXECTBO YeTHbIX Yncen, Az
— MHOXeCTBO NPOCTbIX Yncen.
2) WN306pasnTb Ha KOOPOAWHATHOW MAIOCKOCTM OEKapTOBO Mnpou3BedeHne MHoxectB X un Y, ecnu
X=(2;7),Y=R.
3) [lNpowussectn knaccudukaumioo MHoxecTBa A MO YyKasaHHbIM cBoWCTBaM. [lpuBecTu npumepsbl
3NEMEHTOB M3 KaXXA0ro Knacca aKBUBareHTHOCTH.



A — MHOXeCTBO TpeyroflbHUKOB.
Csoicrtea: 1) meTb NPAMON yron;
2) UMeTb OCTpbIN yrom;
4)* TpousBecTn Knaccuukaumio MHoOXecTBa A MO yKasaHHbIM cBowWcTBaM. [lpuBecTyM npumepsi
3MNEeMEHTOB U3 KaXJoro Knacca 3KBUBaNeHTHOCTU.
A — MHOXeCTBO reomMeTpu4eckunx uryp.
CeowctBa: 1) nmeTb nnowiaaeb;
2) UMETb HECKOJIbKO YIII0B;
3) meTb NepumeTp.

Bapuarm 2.
1) lMpoBepuTb, NpaBUNbHO 5K Npou3BeaeHO pa3bueHne Ha knaccbl MHoxectBa A. OtseT
obocHoBaThb.
A — MHOXeCTBO uenbix Yncen. BolgeneHsl nogMHoxecTBa: Ay — MHOXECTBO MOSOXUTENbHbIX Yncen,
Az — MHOXECTBO OTpuLUaTenbHbIX YUcen.
2) WN306pasnTb Ha KOOPAWHATHOM MMOCKOCTM OEeKapTOBO npou3BedeHne mMHoxectB X un Y, ecnu
X=(3; =), Y=R.
3) [Mpowuseectn knaccudukaumo MHoXecTBa A Mo ykasaHHbIM cBolcTBaMm. [lpmBecTn npumepsbl
3NEeMEHTOB M3 KaXXAO0ro Knacca 3KBUBareHTHOCTH.
A — MHOXeCTBO LieNnbIX Yncen.
CeoictBa: 1) 6bITb NONOXUTENBHBIM;
2) okaH4MBaTbCS HynewM;
4)* TpousBecTn Kraccudukaumio MHoOXecTBa A MO yKaszaHHbIM cBoncTBam. [lpuBecTy npumepbl
3MIEMEHTOB M3 KaXKAOro Krnacca 3KBMBaNeHTHOCTMW.
A — MHOXeCTBO TpeyroflbHUKOB.
CeowicTea: 1) MeTb NPSIMOW YroJT;
2) IMeTb OCTpbIN Yrors;
3) He UMeTb TYNbIX YrIoB.

CamocTtosaTenbHas pa6oTa Ne 3.
Tema «CoOTBEeTCTBMA U OTHOLUEHNA»

1. Mexagy MHoxectBamum A u B ycrtaHoBneHo cooTtBetctBue P. [loctpoutb ero rpagp wu
OXapakTepu3oBaTb [aHHOE COOTBETCTBME MO MfaHy: obnacTb OTnpaeneHuss M obnactb
npubbITUA; obnacTb onpefeneHnss 1 MHOXECTBO 3HAYEeHUN, XapaKTepuCTU4ecKoe CBOWCTBO U
rpady obpaTHOro COOTBETCTBUS; XapaKTEPUCTUYECKOEe CBOWCTBO U rpad NPOTUBOMOSOXKHOMO
COOTBETCTBUSA; ABMASETCA N AaHHOE COOTBETCTBME OTOOpaxeHuem, ecnu ga, TO ykasaTb ero
CBOWCTBA.

2. Ha mHoxecTBe A ycTaHoBneHo oTtHoweHue P. MNocTpouTb ero rpad, ykasatb ero CBOWCTBA,
BbIAICHUTb, OyAeT N OHO OTHOLUEHWEM 3KBMBANEHTHOCTM UNU nopsgka. Ecnn 310 OTHOLWeEHue
3KBMBANEHTHOCTWN, TO YyKas3aTb KMaccCbl, HA KOTOpble OHO pa3buBaeT MHOXecTBO. Ecnu aTo
OTHOLUEHWe Nopsaka, To onpeaennTb BUA NOpsaKa U yNopsAounMTb MHOXECTBO.

BapuaHm 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 genutenem»

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 nmeloT ognHakoBy'o Lienyt YacTb.

2) A={y=x?, y=x+5; y=1/(x+1); y=1/(x>+1); y=1/x; y=1/x?}, P: «“meTb oauHakoByld 06nacTb
onpeaeneHns».

CamocTtosTtenbHas pabota Ne 4.
Tema «3nemMeHTbl MaTeMaTU4YeCKOMN NOrMKn»
Bapuarm 1

1) CoctaBbTe Tabnmuy UCTUHHOCTM BbICKa3biBaHUA: (x — y) Vv (Z A X)

2) Onpegenute 3HavyeHMe MWCTUHHOCTU BbicKasbiBaHuA «Ecnu B aHBape 31 pgeHb, 10 ConHue
BpaLaeTcsa BOKPYr 3emMnu unm MapT — BECEHHUIN MEeCsAL»



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

4)* Ha mHoxecTBe reomeTpuyvecknx cduryp 3agadbl npegukatbl: A(X): «BbiTb MHOIOYrosisHUKOMY,

B(x): «umeTb nnowagb», C(x): «bbiTb Bbinyknow». MN3obpasnte OTHOWeEHUA mexay obnactamu

WUCTUHHOCTU 3TUX NPeaMKaToB C MOMOLLbLIO KPYroB Jurnepa u 3awwTpuxynte obnacTb MCTUHHOCTU

npeaukaTa (A(X)vB(x))—>C(x).

Bapuarm 2
1) CoctaBbTe Tabnmuy UCTUHHOCTM BbICKa3bIBaHUA: (X A ) <> (Z A X)

2) OnpegenuTte 3HaYeHWe UCTUHHOCTY BbicKasbiBaHWA «B aHBape 30 geHen Torga v TOMbKO TOraa,

Korga mapT — BECEeHHUIN MecsiL, U OKTA6pb — OCEHHUI MecsaL»

3) Ha mHoxectBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — COCTaBHOE 4YnUCIo», B(X): «x
aenutca Ha 4», C(X): «x —0gHO3Ha4yHoe 4dmcno». Hamgute obnactb MCTMHHOCTM npegukata (B(x)—
C(x))VA(x)

4)* Ha MHOXecCTBe MHOroyronbHWKOB 3adaHbl npeaukatbl: A(X): «OblTb  NpaBWMbHBIM
MHOrOyronbHuUKOM», B(X): «MMeTb BCe paBHble CTOpPOHbl», C(X): «uMeTb Oonblue TpexX CTOPOH».
N306pa3nte oTHOLWEHUA mexay obnactaMmm UCTUHHOCTM 3TUX NPeaMKaToB C MOMOLLBIO KpYroB Junepa u
3awTpuxynte obnactb nctuHHocTu npegukarta (A(x)v(B(x)—C(x)).

CamocToaTtenbHasa paboTta Ne5

Tema «Pa3nuyHble noaxoabl K NOCTPOEHUI0O MHOXECTBA LiefibiX HeoTpuuaTesibHbIX YACen.
MeToa maTtemaTU4YeCKOM MHAYKLUNY

Bapuarm 1

1. BoinonHuTe BCe apugmeTudeckne [eUcTBUS Hag udmcrnamm 12 m 3 B  TeOpeTuKo-
MHOXXECTBEHHOM, aKCMOMaTM4YEeCKOM MOAXOAax, MOAXOAe K HaTypanbHOMY 4YMUCIYy Kak pesynbraTy
N3MepeHNs BEMNYUHBI.

2. MNpoBepuTb METOAOM MaTeEMaTUYECKOM UHOYKUMW CNpaBeanuBOCTb A4AaHHOrO paBeHcTBa ANd

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

BCEX HaTypanbHbIX Yncen: 3

BapuaHm 2

1. BoinonHuTe BCe apudmeTudeckne [encTBus Hag uicnamm 12 u 4 B TEOpPeTUKO-
MHOXXECTBEHHOM, aKCMOMaTM4YeCKOM MOAXOAax, MOAXOAe K HaTypanbHOMY 4YMUCHY Kak pesynbraTy
N3MepeHns BEMNYUHBI.

2. MNpoBepuTb METOAOM MaTEMATUYECKOM UHOYKUMW CMpaBeanuBOCTb A4AaHHOrO paBeHCcTBa ANd

BCeX HATypalibHbIX YNCen:

CamocToAaTenbHasa paboTta Ne6

Tema «Mo3ULIMOHHBLIE CUCTEMbI CHUCTIEHUA»

BapuaHm 1.

1) MpownseegeHne unp ABYy3HAYHOro yYncna B ABa pasa bonble cymmbl ero umdp. Ecnm ot
NUCXOOHOro Yncra OTHATb 27, TO MOMNYYUTCS YUCIO, 3anMcaHHOe TeMU ke umdpamu, HoO B obpaTHOM
nopsiake. Hangurte ato yncno.

2) BeinonHute OencTeus, U pesynbTaT NpeactaBbTe B cEMepUYHON cucteme cumncnenna: 2043s-
111435:125+30415.

3) Hantn ocHoBaHune cnuctembl cHUCNEHNs: 752,-647.=67

BapuaHm 2.

1) B TpexaHayHOM u4ucne [ecATkoB Ha 4 6onblue, YeM eauHul, CoTeH Ha 4 ©Bonblle, 4Yem
aecatkoB. Ecnv k atomy uvucny npubaBuTb 4MCNO, 3anMcaHHoe Temu xe uudpamu, Ho B obpaTHOM
nopsaake to nonydntca 1110. Hangute ato yucno.

2) BoinonHuTe JOencTBus, UM pesynbTaT NpeacTtaBbTe B TPOUYHOW CUCTEME  CUUCHEHUS:
1 0349+889~349-1 254911 1 9.

3) Haintn ocHoBaHue cuctembl cuncrieHmns: 326x+152,=253



CamocTosaTenbHasa pabota Ne 7.

Tema «[JenMMOCTb Ha MHOXECTBE LieJibIX HeoTpuLuaTesnbHbIX YACen»

Bapuarm 1

1. Hangnte Bce undpbl, Npy NOACTAHOBKE KOTOPbIX BMECTO
JenumocTb: Ha 15; Ha 36.

2. He BbINOMHAA BbIMUCAEHUA, C MOMOLLUBID TEOpeM O [OEeNMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHns, ycTaHOBUTe, OENUTCH NN Ha 12 3HaveHune BbipaxkeHus: 1288-564-15+1536.

3. Hangnute HO n HOK uucen 646 n 864, npeacraesue Ux B KaHOHMYeckom Buae. Hanante HO[L
3TUX Yncen ¢ nomoubio anroputMma EBknmaa, a HOK ¢ nomoLublo Teopembl.

*

B yucrno 1324* BbinonHaeTcsa

BapuaHm 2

1. Hangnte Bce undpbl, Npy NOACTAHOBKE KOTOPbIX BMECTO
JennMMocTb: Ha 6; Ha 45.

2. He BbINOMHAS BbIMUCAEHWA, C MOMOLLBID TeopemM O [AefIMMOCTU CYMMbl, pasHOCTU W
npounsBedeHnd, yctaHoBUTe, ennTcsa Nu Ha 18 3HaveHue BhipakeHus: 1288-564-15+1536.

3. Hangnte HOJL n HOK uncen 568 n 346, npeacraemB nx B KaHOHN4Yeckom Buge. Hangmute HO[
3TUX Yncen ¢ nomowbio anroputma EBknmaa, a HOK ¢ nomoLubto Teopemsl.

*

B 4yucrno 1426* BbinonHaeTcsa

CamocTosiTenbHas pa6oTa Ne 8.

Tema «PaunoHanbHble Yncna»

Bapuarm 1

1. Hangute 3HavyeHune BbIpaXeHus: .

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

BapuaHm 2
1. Hangnte 3HavyeHne BbIpaXeHus: .
2. Hangute 3Ha4veHune Bblpa)keHus:

OueHka «OTNUYHO» CTaBUTCS, €Ccrnv BbiNONHEeHbl 6e3 olWnboK Bce 3agaHns nonHocTblo. OueHka
«XOpOLLO» CTaBUTCA, ecnu gonyuweHa ogHa owwnbka. OueHka «yaoBrNeTBOPUTENbHO CTaBUTCH, ecnuv
gonyweHsl agBe owunbkn. Ecnm  pgonyweHo Gonee gByx owwnbok, paboTa  oueHuBaeTtcs
«Heya0BNeTBOPUTENBHO.

CamocTosTenbHasa padota Ne 9
Tema «PeweHue ypaBHeHUA, HEPABEHCTB U UX CUCTEM»
Bapuarm 1

1. PelwwuTe cuctemy ypaBHeHUN:

3—2x 12x+1
- . -11=——+8
2. Hangurte MHOXeCTBO pelleHnin HepaBeHcTBa: 4 3 .

BapuaHm 2

1. PelwwuTe cuctemy ypaBHeHUR:
2. Hangute MHOXeCTBO peLLUEHNn HepaBeHCTBA: .

CamocTtositenbHas pabota Ne10



Tema «lMocTpoeHue rpachukoB chyHkuun. CBoncTBa PyHKLUN»

Bapuarm 1

1. MocTponTte rpadumk OyHKUUKN, NONb3YysCb onpefeneHeM Moayns, U onuwinTe ee CBOWCTBA:
y=x2+|x|-6.

2. Moctponte rpadumk yHKLUMM C NOMOLLBI NMHENHbIX Npeobpas3oBaHUn WM onuNTE ee

CBOWCTBA:
BapuaHm 2
1. MoctponTte rpadurk OyHKUMKN, NONb3YsICb OnNpeaeneHneM Moayns, U OnNULINTE ee CBOWCTBA:
y=|x2-5[+2x-1.
2. Moctponte rpaduk yHKLUMM C NOMOLLBI FNMHENHbIX MNpeobpas3oBaHUn WM onuNTE ee
1

ceoiicTBa: Y | x4+ 2

CamocToaTenbHasa paboTta Ne11

Tema «BenuynHbl u X usmepeHue»

Bapuarm 1

1. AnuHy oTpeska naMepunun cHavyana B cM, a NOTOM B AM. B nepBomM cnyyae nonyyunu 4micno
Ha 108 Gonbulee, Yem BO BTOpOM. Yemy paBHa gnvHa ctona B M.

2. Macca 6ynoukn ¢ nstomom 200r. Macca 10 6ynoyek 6e3 mnstoma 1 kr 900 r. Hangute maccy
n3toma B 0HOWN ByroyKe 1 Bbipa3uTe €€ B Kr.

BapuaHm 2

1. AnvHy oTpeska u3mepunu cHavana B CaHTMMeTpax, a 3aTemM B munnumeTtpax. Bo BTopom
cny4ae nony4unu Yncno Ha 135 meHbluee, yem B nepBomM. KakoBa aonvHa otpeska B geummMmeTtpax?

2. 'posa Havanack B 10 4.50 MuH. yTpa 1 npogormkanack 34. 6 MvH. CKOSbKO BpeEMEHU A0 KoHLa
CYTOK OCTasnioCb N0 OKOHYaHWN rpo3bl?

CamocTtoaTenbHas pa6orta Ne12

Tema «PeweHune 3agay Ha NOCTPOEHUE»

Bapuanm 1

1. MNMocTponTte TPeyronbHWK MO ABYM CTOPOHaM W yriy, MNpOTUMBOMEXallemMy OOHOW U3 3Tux
CTOpPOH.

2. MocTtponite pom6 No yrny u guaroHanu, BbIXogsALWwen n3 3Toro yrna.

BapuaHm 2
1. MNocTpownTe TpeyrosnbHWK N0 ABYM CTOPOHaM 1 BbICOTE, NPOBEAEHHON K OAHON U3 HUX.
2. MocTtponite pom6 NO AnaroHanu u NpoTMBONEXalemMy yriny.

CamocTtoaTtenbHas pa6oTta Ne13

Tema «Anrebpanyeckue CTpyKTypbI»

BapuaHT 1.

1) Kakyto CTpykTypy oOpasyeT MHOXEeCTBO BCEX YeTHbIX 4MCen OTHOCUTENbHO onepaumm
CrnoOXeHna?

2) Onpegenute, SIBNAETCA KOMbLOM UM NOMIEM MHOXECTBO BCEX LENbIX YUCEN, KpaTHbIX 5,
OTHOCUTENBHO YMHOXEHWUS U CNOXEHWS.

3) MNpoBepuTtb, 06pasyeT nn None MHOXeCTBO Z3 OTHOCUTENBHO YMHOXEHUS U COXEHNS

BapuaHT 2.

1) Kakyto CTpykTypy oOpasyeT MHOXECTBO BCEX LEenbIX 4ucen, KpaTHbIX 3, OTHOCUTESbHO
onepawum CnoXxeHna?

2) Onpegenute, ABNAETCS KOMbLIOM MMM NOSMIEM MHOXECTBO BCEX YETHbIX YMCEN OTHOCUTENBHO
YMHOXEHUS 1N CIIOXEHUS.

3) [poBeputb, 06pasyeT Nn Nosnie MHOXeCTBO Z4 OTHOCUTENBHO YMHOXEHUS U CRIOXKEHUS

BapuaHT 3.

1) Kakyto cTpykTypy 06pasyeT MHOXECTBO KBaApaTOB BCEX paLMOHArbHbIX YMCEST OTHOCUTENBHO
onepawuum yMHOXEHNA?



2) Onpegenute, sIBNSETCS KOMbLOM WM MNOMEM MHOXECTBO BCEX 4ucen Buaa a+b\/§
OTHOCUTENBHO YMHOXEHWUS U CIOXEHWS.

3) MpoBepuTtb, 0bpasyeT nNn None MHOXeCTBO Z6 OTHOCUTENBHO YMHOXEHWUSA U CIIOXEHWS

BapuaHT 4.

1) Kakyto cTpykTypy obOpasyeT MHOXECTBO BCEX HEYETHbIX 4YMCen OTHOCUTENbHO onepaluun
YMHOXXEHWS

2) Onpegenute, ABNSETCS KOMbLOM WX MOSIEM MHOXECTBO BCEX LeNbIX Yucen, KpaTHbIX 3,
OTHOCUTENBHO YMHOXEHWUS U CNIOXEHWS.

3) MpoBepuTtb, 06pasyeT N1 None MHOXeCTBO Z7 OTHOCUTENBbHO YMHOXEHWUSA U CNOXEHNS

CamocTtostenbHas pabota Ne14

Tema «dnemMeHTbI KOMOMHATOPUKU»

Bapuarm 1.

1) Ha cTtygeHyeckoMm Beyepe npucytcTByloT 16 dhakynbTeToB. Ha KOHKypc npurnawatorca 5
yenosek, npudem nobon akynbTeT MOXeT ObiTb Bbl3BaH He oauH pa3. Ckonbkumu cnocobamm 3To
MOXHO caenaTtb?

2) Bobictynatot 5 nbBoB 1 4 Turpa. Beixogat apyr 3a gpyroM. Ckonbknumn cnocobamm BO3MOXEH
BbIXOZ, YTOObI HMKaKMe ABa TUrpa He CTOSNW ApYr 3a Apyrom?

Bapuarnm 2.

1) Ha kadpegpe 9 npenogasatenen. Ckonbkumu crnocobamyv MOXHO COCTaBUTb pacnucaHve
KOHCynbTaumi Ha 9 aHen. Ecnn kaxabl npenogaBaTernib JaeT KOHCYNbTauno pOBHO OANH pas?

2) Ha dectmnBanb npmbbinu npeacraButeny 5 KOHTUHEHTOB. Hy)XHO BbiGpaTh 8 npeacrtaBuTenemn
Aana ydactma B OTKpbITuW. CKonbknmmn cnocobamm 3TO MOXHO cAaenatb, €Cnu  AOSMKHbl  ObiTb
npeacraBneHbl BCE KOHTUHEHTbI?

OueHka «OTNMYHO» CTaBWUTCHA, €Cnn BbiNonHEHbl 6e3 ownbok Bce 3agaHma nonHocTblo. OueHka
«XOpOLLO» CTaBWUTCHA, ecnu obe 3agayM B LENOM pelleHbl, HO uMerTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unuM uccnegoBaHusi. OueHka «yOooBNEeTBOPUTENbHO CTaBUTCHA, €CNU  MONHOCTLIO
peweHa 1 3agaya, UM BbINONIHEHO BEPHOE MOCTpPOeHWe B 00eunx 3agadvax, HO OTCYTCTBYKOT 3Tanbl
AoKasaTenbCcTBa n nccneaoBaHus. B ocTarbHbIX cnyyasx paboTta oLeHnBaeTcs
«HeyaoBMNeTBOPUTENBHO.

CamocTositenbHasa pabota Ne15
Tema «PelwueHune norm4yeckux sagay ¢ noMolLlb rpacoB 1 Tabnuuy
Bapuarm 1.

1) PelwumnTe nornyeckyto 3agady ¢ nOMOLbI0 Tabnuubl:

B cumdoHu4ecknin opkecTp NpUHSNN Ha paboTy TpEX My3blkaHToB: bpayHa, CmuTa un BeccoHa,
yMeILLMX UrpaTb Ha cKkpunke, pnenTte, anbTe, knapHeTte, roboe n Tpybe. N3BeCTHO, YTO:

1. CMUT camMblii BbICOKUIA;

2. UrparoLmim Ha CKpunke MeHbLLIe POCTOM UrparoLLero Ha nenTte;

3. wurpatowme Ha ckpunke u dnente n bpayH nodaT nuuuy;

4. Korga mexay anbTUCToM u Tpybayom BO3HUKAET ccopa, CMUT MUPUT UX;

5. bpayH He ymeeT urpatb H1 Ha Tpybe, HM Ha roboe.

Ha kakux MHCTpyMeHTax urpaeT Kaxabl U3 My3blkaHTOB, €CIM KaXKabl BriageeT ABYMS
WMHCTPpyMEHTamMn?

2) PewwuTe noruyeckyto 3agadvy ¢ NoMoLLbto rpada:

B ogHoM gBope xuByT yeTblpe Apyra. Bagum u wodep crapwe Cepred. Hukonam n cnecapb
3aHuMalTCa GOKCOM. JnekTpuk — Mnagwun us apysen. o Beyepam AHOPEN M TOKapb UrparT B
AomuHo npoTtns Cepres n anektupuka. Onpegennte Npogeccuto Kaxxaoro u3 apy3en.

BapuaHm 2

1. PewunTte nornyeckyto 3agayy ¢ NOMOLb0 Tabnuubl:

Tpu ogHoknaccHuka — Bnapg, Tumyp u HOpa, Bctpetunuck cnycta 10 net nocrne OKOH4YaHus
LWKOSMbI. BbIACHMNOCHL, YTO OOAWH M3 HUX CTan BpadoMm, Apyron usmkom, a Tpetun topuctoMm. OauH



nono6bun Typusm, gpyron 6er, ctpacTtb TpeTbero — perou. KOpa ckasarn, 4To Ha Typu3M eMy He xBaTaeT
BPEMEHM, XOTA €ero cectpa — €OMHCTBEHHbLIN Bpay B CeMbe, 3asafbii TypucT. Bpay ckasan, 4to OH
pasgenseTt yBrevyeHne konnern. 3abaBHO, HO y ABOUX M3 Opy3er B HasBaHUAX MX Mpodeccun K
yBreYeHnn He BCTpeyvaeTcs HWM ogHa OykBa ux umeH. Onpegenute, KTO 4eM noOUT 3aHMMaTbCa B
cBobOOHOE BpeMS 1 y KOro Kakas npodpeccus.

2) PelwunTe nornyeckyro 3agady ¢ nomoLlbto rpada:

Marepo ogHoknaccHukoB — MpuHa, Tumyp, Kata, Cawa n 3os ctann nobegutenamm onnmnuag,
LWKOSNIbHMKOB MO (un3mke, mMaTemaTuke, WHGopmaTuke, nutepaTtype u reorpacdun. MN3BecTHO, 4TO
nobeantens onuMmnuagbl no mHgopmaTtuke yumt MpuHy n Tumypa paboTe Ha komnbtoTepe. Kata u
Cawa Toxe 3auHTepecoBanucb nHdopmatTukon. Tumyp Bcerga nodaveancsa dusmnkn. Katda, Tumyp u
nobeagutens onuMmnuagel No nuTepatype 3aHuUMalTca nnasaHveM. Tumyp u Katsa nosgpasunuv
nobeauntens onumnuagbl N0 Matematuke. MipuHa coxaneeT 0 TOM, YTO y Hee OCTaeTCsa Mano BpeEMEHU
Ha nutepaTtypy. [Nobeautenem kakon onuMmnuaabl ctan Kaxabi U3 aTux pebaT?

OueHKa «OTNNYHO» CTaBUTCS, €CN BbINofHEHbI 06e3 oWnOoK Bce 3aaaHunsa nonHocTblo. OueHka
«XOpOLLO» CTaBWUTCHA, ecnu obe 3agayM B LENOM pelleHbl, HO umMerTca 1-2 HegoyeTa Ha dTanax
AokasaTenbcTtBa, unu uccnepoBaHus. OueHKka «yOoBNEeTBOPUTENbHO CTaBUTCS, €CNW  MOSIHOCTbIO
peweHa 1 3agaya, v BbINOMHEHO BepHOE MOCTpoeHne B obeunx 3agadax, HO OTCYTCTBYIOT aTanbl
AoKasaTenbCcTBa n nccneaoBaHus. B ocTarnbHbIX cnyyasx paboTta oLeHnBaeTcs
«HeyaooBMneTBOPUTENBHO.

CamocTosiTenbHas paboTta Ne16
Tema «OcopmneHmne cTtaTUCTUHECKUX TAOBML»

Hangute n 3anuwumTte Bce ownMbku B ochopmneHmmn Tabnuubl. MNMpeactaBbTe CBOM BapuaHT
npaBuUnNbHO 0OPMIIEHHON TabnmLbl.

Bapuarm 1
Tabnuua. AHann3 pesynbTaToB KOHTPOSbHOM paboThl
cTyaeHToB 1 Kypca.
KOHTWHreHT PesynbTathbl
CTYAEHTOB Konunyectso Konunyectso KonnyecTtBo oueHok KonunyecTtBo oueHok
OLEHOK OLEeHOK «yOOBMNETBOPUTENBHOY» «HEeyO0BNeTBOPUTESbH
«OTMIMYHOY «XOpOLLO» o»
abcontot | B% | abcono | B % | abconoTHoe B % abcontoTHoe B %
Hoe THoE
1 rpynna
2 rpynna
BapuaHm 2
Tabnuua. AHann3 pesynbTaToB KOHTPOSIbHOW paboTbl
cTyaeHToB 1 Kypca.
KoHTuHreHt | PesynbTaTthl
CTy4eHTOB Konn4yectBo Konn4yecTtBo KonnyectBo OLEHOK KonnyecTtBo OLEHOK
OLeHOK OLEeHOK «y[0BMNeTBOPUTENBHOY «HEeYLOoBNETBOPUTENbH
COTITUHHO» ((XOpOLIJO» o»
abcontot | B% | abconto | B % | abconoTHoe B % abcontoTHoE B %
Hoe THOE
1 rpynna
2 rpynna
OnucaHne TeXHONOrMmu BbINOJIHEHNA 3aaHuA
CamocToqaTenbHble  paboTbl  BLIMNOMHAKTCA CTyAeHTaMuM O4YHOW  opmbl  0BydeHMs Ha

NPaKkTU4YEeCKUX 3aHATUAX B MUCbMEHHOW hopMme M cAalTca npenogasBaTento Ans OUeHMBaHUA. ANng
3a04HOM popMbl 0ByveHus 6Gonblias 4YacTb CaMOCTOSATENbHbIX PaboT (TeMbl — MO YCMOTPEHUIO
npenogasaTerns) BbINOMHAOTCH CTYAeHTaMu B Yacbl, OTBEAEHHbIE HA CAMOCTOATENbHYIO paboTy.
Kputepuun oueHnBaHus
OueHka «OTIIMYHO» CTaBUTCH, eCnn BbINonHeHbl 6e3 ownbok Bce 3adaHns nonHocTelo. OueHka
«XOpOLLO» CTaBWUTCH, eCnn JonylieHa ogHa owwubka, npu 3TOM forvka pelueHus 3adaHumn - BepHas.
OueHka «ynoBneTBOpUTENbHO CTaBUTCH, €CNn AoNYLLEHbl ABE OLUMOKW, UK NOMTHOCTBIO BEPHO peLLeHo



OLHO 3ajaHue, a Apyroe He peLLeHo, NN PeLLEHO NOTHOCTLIO HEBEPHO. B ocTanbHbIX criyvasix pabota
OLEHNBaETCA «HEeya0BNETBOPUTENBHO.

B pabote Ne 12 oueHka «OTNMYHO» CTaBUTCS, €CNKN BbINONHEHbI 6e3 ownbok Bce 3agaHus
nonHocTtblo. OueHKa «xopoLwlo» CcTaBuTCH, ecnn obe 3agaynM B LENOM pelleHbl, HO umetoTca 1-2
HeJo4yeTa Ha aTanax gokasaTenbCTBa, Uiy uccnepgoBaHus. OueHka «yaOBNETBOPUTENbHO CTaBUTCH,
€Cnn MONHOCTLI0 pelleHa 1 3agada, UNU BbINOMTHEHO BEpHOEe MOCTPOeHWe B 00eux 3agadax, Ho
OTCYTCTBYIOT dTanbl AokasaTenbCTBa M uccnegoBaHud. B ocTanbHbIX criydasx pabota oueHuBaeTcsl
«HeyOoBMEeTBOPUTESNBHO.

TecToBbIe 3agaHuA
Tecm Net
1. Ob6beanHeHneMm MHoXecTB A M B HasbiBaeTca MHoxectBo C, cocTosillee W3 3MNeMEeHTOB,
npuHaanexawmx...
a) xoTs1 Obl 0O4HOMY M3 yKa3aHHbIX MHOXECTB
0) 060MM yKazaHHbIM MHOXECTBaMm
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) 0O4HOMY M3 MHOXECTB, HO HE ABMSIOLMNXCA OBLWMMN NS STUX MHOXECTB
2. [llepeceveHnem mHoxectB A n B HasbiBaetca MHOXectBo C, cocTosduiee w3 3f1EMEHTOB,
npuHagnexaiimx...
a) xoTsi Obl O4HOMY U3 yKa3aHHbIX MHOXECTB
0) 060MM yKa3zaHHbIM MHOXECTBaM
B) TONMbKO OQHOMY U3 yKa3aHHbIX MHOXECTB
) 0O4HOMY M3 MHOXECTB, HO HE ABMSIIOLLMXCA OBLWMMN NS 3TUX MHOXECTB
3. OneMeHT 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 NpUHaLNEeXUT MHOXecTBY A unu B
) OH HE NPUHAAMNEXUT HN MHOXECTBY A, HU MHOXeCTBY B.
4. A - MHOXECTBO HaTyparnbHbIX Yncern, donbwunx 5. B - MHOXECTBO HaTyparibHbIX YACEN, MEHbLUMX 7.
O6beanHeHne MHoXecTB A 1 B 3TO MHOXECTBO...
a) cocTosLLee U3 OQHOro anemMeHTa - 6
0) NycToe MHOXECTBO
B) MHOXeCTBO Bcex Yncen ot 0 4o 6eckoHevYHOCTH
) MHOXXECTBO BCEX HaTyparnbHbIX YMcen
5. A - MHOXeCTBO HaTypanbHbIX yncen, 6onbwnx 5. B - MHOXECTBO HaTyparbHbIX YACE, MEHbLUMX 7.
PasHocTb MHOXecTB A 1 B 3TO MHOXECTBO...
a) MHOXXEeCTBO HaTypasnbHbIX Yncen, 6onbnx 7
6) MHOXXeCTBO HaTypanbHbIX Yucen, 6onbLumnx 6
B) NyCTOE MHOXECTBO
) MHOX€ECTBO, COCTOSLLee U3 OOHOro 3fieMeHTa - 6
[) MHOXECTBO HaTypanbHbIX Yncern, 6onbLimx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasbHbIX Yncesn, MeHbwmnx 10. O6beguHeHne mHOXecTB A n B
aTo...
a) MHOXecTBO B
6) MHOXecTBO A
B) NyCTO€ MHOXECTBO
r) MHoxecTBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypasnbHbIX Yncesn, meHblmnx 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 - MHOXeCTBO HaTypanbHbIX Yncen, MmeHbwnx 10. PasHocTb MHOXecTB A u B
3T0...
a) MHoXecTBO B
0) MHOXecCTBO A
B) NyCTO€ MHOXECTBO
r) MHOxecTBoO {7, 8, 9}



9. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparnbHbIX Ymcen, MeHbwmnx 10. PasHocTe MHOXecTB A n B
aTo...
a) MHoXecTBO B
0) MHOXeCTBO A
B) NMyCTO€ 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 4ncer, MeHblnx 10. [lekapToBO NpousBeaeHune
3TUX MHOXECTB COAEPXKUT
a) 54 anemeHTa
6) 60 anemeHTOB
B) 15 anemeHTOB
r) 9 anemeHToB
A) 10 anemeHTOB
€) 16 anemeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXecCcTBO HaTyparnbHbIX 4ucen, meHbwunx 10. O6beanHeHne 3TUX
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 NPSAMOYrOfIbHUKOB.
BbibepuTe npaBunbHble yTBEPXAEHUS
a) CyLecTByHOT aneMeHTbl, obLme Ans Bcex TpeX MHOXECTB
6) MHoxecTtBa A n C He nepecekatoTcs
B) MHOoXxecTBa A n B nepecekatotcs
r) MHoXecTBO A - NOAMHOXeCTBO MHOXecTBa B
A) He cyuwectByeT aneMeHTOB, NpuHagnexawmx u MHoxectBsy A M MHOXecTBy B un
MHoXecTBy C 0gHOBPEMEHHO
14. O ponorHeHMM MHoXecTBa A 0O MHOXecTBa B MOXXHO roBOpuTL B TOM Crlyyae, ecru...
a) A siBnseTca NOOMHOXECTBOM MHOXecTBa B
6) B sBnsieTca nogMHOXECTBOM MHOXecCTBa A
B) MHOXecTBa A 1 B nepecekatoTcs
r) MHOXecTBa A 1 B aBna0TCA NOgMHOXECTBaMUN YHMBEPCANbHOIO MHOXECTBA U HE UMEKT
OOLLMX 3N1eMEHTOB
15. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO MPSAMOYrOfIbHMKOB.
PasHocTb 06beanHeHnsa mHoxecTB A n B n mHoxecTea C aTo...
a) MHOXXeCTBO napannenorpaMmvon
6) MHOXXeCTBO napannenorpammoB 6e3 NpsMbIX yrioB
B) MHOXXeCTBO poM60B 6e3 NpsiMbIX YrioB
) MHOXECTBO NPSIMOYTrOSbHUKOB
16. XapakrepucTnyeckoe CBOMCTBO MHOXECTBA 3TO CBONCTRO,...
a) KoTopbIM 06nagatT HEKOTOPbIE ANIEMEHTBI 3TOFO MHOXECTBa
0) KoTopbIM 06f1agaloT BCE 3NIEMEHTLI 3TOM0 MHOXECTBA
B) KOTOpbIM 06nagatoT BCe 3NeMEHTbl 3TOr0 MHOXECTBA U TOSTbKO OHU
r) KOTOpbIM HEe 06nagatoT ANEeMEHTbI, He Nexallme B 3TOM MHOXECTBE
17. Bbibepute npaBunbHble YTBEPXKOEHUS
a) Onepauua obbeaMHEeHWs MHOXeCTB OUCTpPUBYTMBHA OTHOCUTENbHO —onepauuun
nepeceyYeHnss MHOXeCTB
6) Onepaums nepeceyeHus MHOXeCTB OUCTpPUBYTMBHA OTHOCUTENbHO onepauuu
06beaNHEHNS MHOXECTB
B) Onepaumsi 06beanHEHN MHOXECTB ANCTPMOYTMBHA OTHOCUTENbHO OnepaummM pasHoOCTH
MHOXeCTB



r) Onepauusa nepecevyeHnsi MHOXeCTB ANCTPUBYTUBHA OTHOCUTENBHO Oonepauun pasHoOCTH
MHOXeCTB
18. [lekapToBbIM Npon3BeaeHneM MHOXeCTB A n B Ha3biBaeTcst MHOXecCTBO C, cocTosuiee us...
a) Bcex aneMeHToB MHOXecTB A n B
6) 13 Bcex nap anemMeHToB MHOXecTB A 1 B, B KOTOpPbIX HA NEPBOM MECTE CTOUT ANEeMEHT
MHOXecTBa A, a Ha BTOPOM - 3f1IeMeHT MHOXecTBa B
B) U3 nap 95ieMeHTOB MHOXecTB A n B, B KOTOpPbIX Ha MEpBOM MecTe CTOUT GonbLumi
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
npounssedeHns MHOXeCTBa A Ha MHOXeCTBO B npepcraBnsaeTt cobon...
a) BCHO KOOPOMHATHYHO MMOCKOCTb
6) 6eckoHe4YHOEe YNCIo NPSAMBIX, NapannenbHbIX OCK Y, pacnonOXeHHbIX CreBa u cnpasa oT
ocn Y
B) 6€CKOHEYHOE YNCIO NPSMbIX, NapansenbHbiX OCK Y, pacnonoXeHHbIX cnpaBa OT ocu Y
r) 6eCKOHeYHOE YMCIOo fyYen C BepLUMHAMM Ha OcK X, napannenbHbix ocn Y
20. A - MHOXECTBO HaTypanbHbIX Yncen. B - MHOXeCTBO gencTBuTENnbHbIX Yncen. 'paduk gekapTosa
npounsBedeHnsa MHoOXecTBa B Ha MHOXecTBO A npeacraBndeT cobon...
a) BEPXHIOK KOOPAMHATHYHO MOMAYNSI0CKOCTb
0) NnpaBylo KOOPANHATHYHO MOMYMNIOCKOCTb
B) 6eCKkoOHEeYHOoe YNCIOo NPAMbIX, NapanfenbHbIX OCKU X, PAcNONOXEHHbIX CHU3Y U CBEPXY OT
ocu X
r) 6eCKOHeYHOoe YMCMOo NPSAMbIX, NapannenbHbIX OCKU X, PacnoNOXEHHbIX CBEPXY OT OCU X
A) 6ecKoHeYHOe YNCHo NyYen ¢ BepLUMHAMM Ha Ocu Y, napannenbHbix ocn X
21. B kakmx cnyyasx rpadumkoMm OekapToBa Npou3BeAeHWd MHoOxecTBa A Ha MHoxecTBo B Oyget
MHOX€ECTBO TOYeK?
a) oba MHOXeCTBa - KOHEYHbIE YNCMOBbIE MHOXECTBA
6) A - MHOXECTBO HaTyparbHbIX Yucers, B - KOHe4YHoe YMCnoBOe MHOXECTBO
B) A - MHOXXECTBO BCEX NOSTOXUTENbHBIX Ynucen, B - MHOXXeCTBO HaTypanbHbIX Ynucen
r) A - MHOXeCTBO BCeX LienbIX Yncer, B - MHOXeCTBO BCeX HaTyparbHbIX YNCen
A) A - MHOXecTBO vncen ot 1 go 4, B - mHoxecTBo yncen ot 0 go 5
€) A - MHOXeCTBO AeNCTBUTENbHbIX Yncen, B - KOHEYHOE YNCIOBOE MHOXECTBO
22. Boibepute npaBunbHbI HAGOP CBONCTB AekapToBa Npon3BeLeHNsT MHOXKECTB
a) KOMMYTaTUBHOCTb, aCCOLMATMBHOCTb, ANCTPUBYTUBHOCTb OTHOCUTENBHO OObEeaUHEHWS,
nepeceyYeHnst 1 pasHOCTU MHOXECTB
0) aHTUKOMMYTaTMBHOCTb, aHTUACCOUMATUBHOCTb, AUCTPUOYTUBHOCTb OTHOCUTENBHO
06beanHeHWs, nepeceyeHnst U PasHOCTU MHOXECTB
B) a@HTMKOMMYTATMBHOCTb,  aCcCOUMATUBHOCTb,  OUCTPUOYTUBHOCTb  OTHOCUTENbBHO
obbeanHeHns, nepecevyeHns u pasHOCTU MHOXECTB
' KOMMYTa@TMBHOCTb,  aHTMACCOLMATUBHOCTb,  AUCTPUBYTMBHOCTL  OTHOCUTEMBHO
06beanHeHns, nepeceyeHnst U PasHOCTU MHOXECTB
) KOMMYTaTUBHOCTb, acCOLNATUBHOCTb, OAUCTPUBYTUBHOCTb OTHOCUTENBHO 0O0beauMHEHMs,
nepeceyYeHns MHOXeCTB
23. BbibepuTte BepHbIE YTBEPXKAEHNS
a) OeKkapToBO nNpoum3BedeHUe MHOXeCTB AUCTPUOYTMBHO OTHOCUTENbHO O0beauHeHUs
MHOXeCTB
0) obGbeguMHeHME MHOXEeCTB AUCTPUOYTMBHO OTHOCUTENBHO AeKapTToBa MNpPOU3BEAEHUS
MHOXeCTB
B) AEKApPTOBO NPOU3BEAEHNE MHOXECTB ANCTPUBYTMBHO OTHOCUTENBHO PA3HOCTM MHOXECTB
) nepeceyeHne MHOXeCTB AUCTPUOYTMBHO OTHOCUTESbHO AEKapTOBa MPOM3BEAEHUS 3TUX
MHOXeCTB
24. N3 mHOXecTBa A BblgeneHol Henyctble nogMHoxectBa A1, A2, A3, obbeguHeHue KOTOpbIX
coBrnagaet ¢ MHoXecTBoM A. B kakoM criydae MOXHO yTBepXxdaTb 4TO MHOXecTBa A pa3buTo Ha
Knaccbl?
a) HeT 3NeMeHTOB, 06LLMX ANA BCEX TPEX MHOXECTB
0) HMKaKMe ABa M3 BblOENIEHHbLIX MHOXECTB HEe UMEIOT OOLLMX 3N1EMEHTOB
B) HMKaKOe BblOENEeHHOE MHOXECTBO He SABMAeTCA MOAMHOXECTBOM OpPYroro BblgeneHHor
MHOXecCTBa



r) ABa 13 BblAENEHHbIX MHOXECTB He nepeceKkatTcs
25. B kakux cny4vasax nogMHoxectsa A1, A2, A3 MHOXeCTBa YeTbIpeXyronbHUKOB SABNAIOTCS Kraccamu
9KBUBANEHTHOCTN?
a) A1 - MHOXeCTBO KBaapaToB, A2 - MHOXECTBO YeTblPeXyrofibHUKOB, HE MMEIOLLMX MPAMbIX
yrnoB, A3 - MHOXXEeCTBO 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 NpPsSIMOYrofnbHMKOB, A2 - MHOXECTBO napansnenorpammoB, A3 -
MHOXECTBO YeTbIPeXYrofbHUKOB, HE MMELNX NapannanbHbIX CTOPOH U NPSAMbIX YrIoB
r A1 - MHOXecCTBO Tpaneuumn, A2 - MHOXECTBO MNPSAMOYrofbHUKOB, A3 - MHOXECTBO
YeTblPeXyrofibHUKOB, HE MMEOLNX NPAMbIX YINOB U NapanfenbHbIX CTOPOH
A) A1 - MHOXECTBO MPSIMOYrofibHUKOB, A2 - MHOXECTBO YETbIPEXYrOflbHUKOB 6e3 NpsiMbixX
yrnoB, A3 - MHOXXECTBO YETbIPEXYTOSIbHUKOB C OAHMM UK ABYMS MPAMbIMA yriiamm
26. Pa3dbuneHne mHoxecTtBa A Ha Knaccbl Ha3biBaeTCca ANXOTOMUYECKUM, ECIIN...
a) Knaccamu SBMAOTCA HEKOTOPOEe MOAMHOXECTBO MHOXecTBa A M ero AOMofHeHne [0
MHOXecTBa A
6) MHOXecTBO A pas3buTa Ha Krnaccbhl Npy NOMOLLY O4HOro CBOMCTBA
B) MHOXeCTBO A pa3buMTo Ha KJlacCbl NPy MOMOLLM OBYX CBOWCTB
r) B MHOXecCTBe A BblaerneHbl ABa HenepecekaLwmnxcs nogMHOXecTBa
27. lMpn nomowm CBOWCTB "ObiTb 4YeTHbIM" U "OenuTbCcA Ha 4" MHOXECTBO HaTyparibHbIX 4MCen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTCs Ha Kracchl
28. Mpu nomowm ceBoncTB "ObiTb Gonbwe 10" M "ObiTb YETHBIM" MHOXECTBO HaTyparnbHbIX 4YuUcen
pa3buBaeTtcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTCs Ha Kracchl
29. Mexay mHoxectBamun A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooTBeTCcTBME "a MeHbLue b". Buibepute
npaBuIbHOE yTBEPXAEHNE
a) obnactb onpegeneHuss  COOTBETCTBUSA coOBNagaeT C 0OnacTblo OTNpaBneHus, a
MHOXECTBO 3HAYeHUN - ¢ 06nacTbio NpUbLITKS
0) obnacTb onpegeneHnss  COOTBETCTBUA COBMagaetr € 00MnacTbio OTNpaBfeHus, a
MHOXECTBO 3HA4YE€HUN ABNSeTCA NOAMHOXECTBOM 06nacty npubbiTvs
B) obnactb onpeageneHus COOTBETCTBMSA  SBNSAETCA MNOAMHOXECTBOM obnactu
OTNpaBIieHUs!, @ MHOXXECTBO 3Ha4YeHU coBnagaeTt ¢ obnacTbio NpubLITUS
r) obnactb onpeaeneHns COOTBETCTBUSA SIBNSIETCHA NOAMHOXECTBOM 0611acTy oTnpaBnieHus,
a MHOXECTBO 3Ha4YeHUI ABNSETCS NOOMHOXECTBOM obnacTtu npubbiTus
30. OaHbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe 13 CooTBETCTBMIA MEXQY ITUMU MHOXECTBaAMMU
ABNSAETCA OTOOpaKeHNEeM:
a) "a meHbLue b"
6) "a 6onbLe b"
B) "a genutens b"
r) "a kpaTHo b"
31. CootBeTcTBME "a pgenutenb b" sBNAeTcs B3aMMHO-OOHO3HAYHLIM OTOOpPaXKEHWEM, €crnM 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 4yeTBEpPO AeTen: 3 Manbumnka n ogHa geBodka. OTHoLlleHNe "ObiTb GpaToM" Ha MHOXECTBE
3TUX AeTen aBndeTcd
a) pefIEKCMBHBIM U CUMMETPUYHbBIM
6) aHTMpeNEKCUBHBIM 1 CUMMETPUYHBIM
B) aHTMPedNEKCUBHBIM U @HTUCUMMETPUYHBIM



r) aHTMpedneKCBHLIM N HE CUMMETPUYHIBIM U HE aHTUCUMMETPUYHbBIM
A) He pednekCMBHbBIM U HE aHTUPENIEKCUBHBIM U CUMMETPUYHBIM
33. B cembe yeTBepo geTen: 3 Manbumnka n ogHa geBodka. OTHoLlleHNe "ObiTb BpaToM" Ha MHOXECTBE
3TUX geTen aBnseTcs
a) TPaH3UTUBHBLIM U HE CBA3HbBIM
6) TPaH3UTUBHBLIM N CBSI3HBIM
B) HE TPAH3UTUBHbBIM U CBSA3HbBIM
) HE TPAH3UTMBHBIM U HE CBSA3HbIM
34. OTHOLWweHMe "ObITb genuTenemM" Ha MHOXXECTBE HaTyparnbHbIX YACEN ABnseTCA
a) pedNIeEKCMBHBIM, CUMMETPUYHBIM, TPAH3UTUBHBLIM, HE CBSA3HbLIM
0) pehneKkcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHLIM, HE CBSA3HLIM
B) petbneKkCcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTMBHbBIM, CBSA3HBIM
r) pedpnekcMBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, CBA3HbLIM
35. Kakme 13 ykasaHHbIX OTHOLUEHUI ABAAIOTCA OTHOLLEHWEM 3KBUBANIEHTHOCTN?
a) oTHoweHMe Nogobus Ha MHOXECTBE reoOMeTPUYECKMNX PUryp
6) oTHOLWEHME NePNeHaNKYNAPHOCTM HA MHOXECTBE MPSAMbIX
B) OTHOLIEHNEe "ObITb 4pyrom" Ha MHOXECTBE Ntoaen
r) OTHOLWEHNE "BbITb POBECHMKOM" HA MHOXECTBE Ntoaen
36. OTHOLWEHNE ABNAETCA OTHOLUEHNEM SKBMBANEHTHOCTU, €CIN OHO...
a) pedhNIEKCMBHO, aHTUCMMMETPUYHO, TPAH3UTUBHO
0) aHTUPEeNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMpPedNEKCUBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) pecpnekcMBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OtHoweHne, obnagawoliee CBONCTBaMM  aHTUPENEKCUBHOCTN,  aHTUCUMMETPUYHOCTMU,
TPaH3UTMBHOCTM U CBSIBHOCTU SIBIISIETCS OTHOLUEHNEM
a) CTpororo NMHEMHOro nopsaaka
0) HecTpororo IMHEHOro nopsigka
B) CTPOroro 4YacTM4HOro nopsiaka
r) 9KBUBaNeHTHOCTN
[) HECTPOroro YaCTM4HOro nopsigka
38. OTHoweHKe "cTaplle" Ha MHOXECTBE XUTESEeN ropoga SABNAeTCs OTHOLEHNEM
a) CTPOroro 4YacTuUYHOro nNopsiaka
0) cTpororo NMHEHOro nopsaka
B) HECTPOroro JIMHENHOro Nopsiaka
) HECTPOroro YacTUYHOro Nopsaka
[) 9KBUBANEHTHOCTM
Tecm Ne2
1. YKaXXute NCTUHHbIE BbICKa3blBaHWUS
a) B sauBape v B (peBpane 31 geHb
©) YuebHbIi rog HaumHaeTcs 1 ceHTabpa nnu 1 okTsabps
B) Ecnn yncno genutcsa Ha 4, TO OHO AenuTcs Ha 2
) €Criv YUCMO AEeNUTCs Ha 2, TO OHO AennuTca Ha 4
) YMcno genutcd Ha 5 Toraa n ToNbKO Toraa, korga OHo okaH4vmBaeTcea 0
2. Ykaxute Te Habopbl 3HAa4YEHMIN NOrM4YECKUX NEePEMEHHbIX, NPU KOTOPbIX Bbicka3biBaHue "(A 1 B) Torga
1 Tonbko Torga, koraa C" UCTUHHO
a) A - UICTUHHO, B - noxHo, C - NoXxHO
©) A - UICTKHHO, B - nCTMHHO, C - NOXHO
B) A - ICTWHHO, 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" NnoXHo
a) A - UICTUHHO, B - noxHo, C - NoXHO
6) A - UICTUHHO, B - uctuHHo, C - NOXHO
B) A - UCTMHHO, B - nctmHHo, C - UCTUHHO
r) A - NoxHo, B - noxHo, C - NoXHO
4) A - ICTUHHO, B - noxHo, C - NICTUHHO



4. Mpegukat A(x):"x 6onblwel1" 3agaH Ha MHOXeECTBE HaTyparbHbIX umncen. OBnacTbld UCTUHHOCTU
npeavkaTa "He A(x)" sBnsieTcs

a) MHOXECTBO HaTyparnbHbIX Yncen

©) MHOXXeCTBO HaTyparbHbIX Yncer, 60MnbLINX Ui paBHbIX 2

B) NyCTOE MHOXEeCTBO

r) MmHoxecTtso{0, 1}

) mHoxecTeo {0}

€) MHOXecTBO {1}
5. MpepukaTbl A(X):"x genutca Ha 5", B(x):"x aenutcsa Ha 2" 3afiaHbl Ha MHOXECTBE HaTyparnbHbIX Yucen,
MeHbLWNX Mnn pasHbix 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. Cpean BbICKa3blBaHUIN C KBAHTOPaMM YKaXXUTe UCTUHHbIE

a) Bce nTuubl netaoT unu nnaesatroT

©) HekoTopble reomeTpuyeckme urypbl HE UMEIOT NNnoLuagb

B) HekoTopble paBHOCTOPOHHUE TPEYrofbHUKU NPAMOYrOfnbHble

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

a) KaxxgbIi napannenorpaMm BAsieTCA NPSIMOYrofibHUKOM

6) B mecsaue 30 gHen

B) 4<5

r) Ecnu k uncny npubaeutb 2, To nony4mm 5

A) Ecnn yncno ymHoxuTtb Ha 0, To nony4um 0

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

a) Ecnu k yncny npmnbasuTb 2, TO nony4mum 5

6) Ecnu yncno ymHoxuTb Ha 0, To nonyyum O

B) OgHO3Ha4HOE Yncno meHbLie 10

r)x>3
9. BbibepuTe UCTUHHBIE BbiCKa3blBaHWS

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

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

B) CYLLECTBYIOT Takue HaTyparnbHbl€ 3HAYEHMS X 1 Y, NPU YMHOXEHUN KOTOPbIX NOMy4aeTCst YACho,

MeHbLlee 2

) CywecTByeT Takoe Lefoe 4YUCro X, YTO MNpu AeneHum ero Ha nwboe HaTypanbHOe 4ucro

nonyvaetcs 0
10. Bbibepute Takue napbl NOHATUNA, YTO OO6bEM MEPBOro U3 HUX ABMASETCHA MOAMHOXECTBOM obbema
BTOPOro

a) TPeyronbHWK 1 MHOIOYrONbHUK

6) TPeyronbHUK N YeTbIPEXYTOSTbHUK

B) KBagpat u pomo

r) napannenorpamm u NpsiMoyrofibHUK
11. BolbepuTte BepHOe BbiCkasbiBaHue. "ECnn anemMeHT NpUHaanexunT MHOXeCTBY A 1 He MpUHaanNexuT
MHOXecTBy B, TO OH....

a) NPUMHAaNEXUT NepeceyeHnto 1 06bEANHEHNIO ATUX MHOXECTB

0) NpMHaONEeXUT NepeceyeHnto MHOXECTB, HO He NPUHAANEXUT 06 beJUHEHMIO 3TUX MHOXECTB

B) NPUHaANEXUT 00bEANHEHMIO MHOXECTB, HO HE NMPUHAANEXUT nepecevyeHnto

r) He NPUHAANEXUT HU 0O beQMHEHNIO, HU NEPECEYEHNIO MHOXECTB
12. A - MHOXeCTBO TPEYronbHWKOB, B - MHOXeCTBO PaBHOCTOPOHHUX TPeyronbHWKoB, C - MHOXECTBO
NPSAMOYrOfbHbIX TPEYronbHUKOB. Beibepute CTMHHOE BbiCKa3biBaHUE.

a) Bce Tpy MHOXeCTBa NONapHO nepecekatTcs

6) B n C - nogmHoxecTBa MHoXecTBa A, B 1 C - nepecekatoTcs

B) A - yHuBepcarnbHoe MHoxecTBo A5is B n C. B u C - He nmetoT obLumx anemMeHToB

r) C - nogMmHoXecTBO B, B - nogmHoxecTtBO A
13. BbibepunTe NCTUHHbIE BbICKa3blBaHNA



a) MHOXecTBO napannenorpaMMoB 1 MHOXECTBO YeTbIpeEXYroflbHUKOB NepecekatnTcs
6) Ecnu ogHO MHOXECTBO ABNAETCS NOAMHOXECTBOM APYroro, TO 3TV MHOXECTBa nepecekarTcs
B) Ecnn MHOXecCTBa nepecekatoTcs, TO O4HO U3 HUX SBNAETCA 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 UMEIT OBLLMX ANEMEHTOB

14. BoibepnTe NCTUHHbIE BbiCKa3bliBaHNSA
a) Ob6beanHeHne HenyCcTbIX MHOXECTB HUKOr4a He paBHO MYCTOMY MHOXECTBY
6) Ecnn obbeauHeHne 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 uMeT oblWMX 3nemMeHToB, TO WX OO0beauHeHue paBHO MyCcTOMY
MHOXeCTBY

15. BblbepunTe UCTUHHbIE BbICKa3blBaHNA
a) O6nacTb onpeaeneHuss COOTBETCTBUSA SABNSAETCS MNOAMHOXECTBOM 00nactv OTnpaBneHus
COOTBETCTBUSA
©) B ntobom cooTBeTCTBUM 06MACcTb onpeaeneHnsa coenagaeT ¢ 06nacTbio OTNPaBeHNs
B) Ecnun cooTtBeTCcTBUE ABNSAETCS OTOOpaxeHue, To obnacTb ero onpeaeneHs Bceraa coBnagaet
¢ obnacTblo oTnNpaBneHus
r) MHOXXeCTBO 3Ha4Y€HMI HEKOTOPbIX COOTBETCTBMIN coBNagaeT ¢ obnacTeio NpubbITUS

Tecm Ne3
1. YT0BbI CNOXNTb 2 N 3 C TOYKM 3PEHNS TEOPETUKO-MHOXECTBEHHOrO NMoAXo4a K NOCTPOEHWUIO CUCTEMBI
LenbiX HeoTpuuaTernbHbIX YNCEN MOXHO HAWTU MOLLHOCTb. ..
a) obbeamHeHua mHoxecTB A={a, b}u B={b, c, d}
6) 06beanHeHua mHoxecTB A={1, 2} n B={3, 4, 5}
B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}
rjo6veanHeHns mHoxecTB A={a, b} n B={a, b, c}
2. Heobxogumo yMHOXWTb 4 Ha 3, Ucnomnb3yst Noaxod K HaTypanbHOMY 4uCry, Kak K pesynbTaTty
N3MEpPEHMS BENMYUHBI. B kayecTBe eguHUYHOro oTpeska € BbibpaH oTpe3ok anvHon 3 cM. B kauectee
HOBOW eOUHULbI N3MEPEHMS HEOOX0AUMO BLIGpaTb €AUHUYHBIA OTPE30K e1 ANTNMHON:
a) 1cm
0) 12cm
B) 4CcM
ry 3cm
3. PasHoCTb HaTyparnbHbIX 4ncen a U b ¢ TOYKM 3peHns TEOPETMKO-MHOXECTBEHHOro noaxoga 3To
MOLLHOCTb...
a) pasHOCTU HenepecekarLwmxcsa MHoxecTB A n B Takux, uto a=n(A), b=n(B)
6) pasHOCTM NPOM3BOSbHBLIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)
B) pa3HocTu 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 ogHO 13 HMX SBRSieTCA AOMNOMHEHNEM OPYroro
[0 YHMBEpPCarnbHOro MHOXeCTBa.
4. Cymma HaTypanbHbIX Yicen a u b ¢ ToYKM 3peHns TeopeTUKO-MHOXECTBEHHOrO Noaxoaa 3To
MOLLHOCTb. ..
a) o6beMHeHMsA NPON3BOIbHbIX MHOXeCTB A 1 B Takux, 4to a=n(A), b=n(B)
6) nepeceyeHns nepecekarowmxca MHoxecTs A 1 B Taknx, yto a=n(A), b=n(B)
B) o6beanHeHUs Henepecekatowmxcs 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. NpousBeaeHne HaTyparbHbIX YACeN a N b ¢ TOYKM 3peHnsa TeOPETUKO-MHOXECTBEHHOIO noaxona aT1o
MOLLHOCTb...
a) o6beanHeHMA b HenepeceKaoLMXC MHOXECTB B KaX40M M3 KOTOPbIX MO a 3fIeMEHTOB
6) nepeceyeHns NPOM3BONbHLIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)
B) 06beAnHeHUs NPon3BOSbHbIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)
r) o6beanHeHnsa HenepecekarLwmxca MHoXecTB A u B Takux, 4yto a=n(A), b=n(B)
6. YToObl YMHOXUTb 2 Ha 3 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOrO Moaxoda K MOCTPOEHUHo
CUCTEMbI LierbIX HeoTpuuaTesibHbIX YNCeST MOXXHO HAUTU MOLLHOCTb. ..
a) obbeaguHeHns mHoXxecTB A={a, b}n B={e, c, d}



0) nepeceyeHnsa mHoxecTB A={a, b}n B={e, c, d}
B) o6beanHeHusa mHoxecTB A={a, b}, B={e, c}, C={d, c}
r) AekaptoBa npousseaeHns MHoxecTB A={a, b}n B={b, c, a}
7. YT06bI BbIYECTb OT 3 2 C TOYKM 3PEHNS TEOPETUKO-MHOXECTBEHHOIO NOAX04a K MOCTPOEHNIO CUCTEMDI
LenbiX HeoTpuUaTENbHbIX YACEN MOXHO HAaWTU MOLLHOCTb. ..
a) pasHocTu MHOXecTB A={e, c, d} n B={a, b}
6) pasHoctn MHOXecTB A={b, c, a} n 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 3PEHUST TEOPETUKO-MHOXECTBEHHOIO Moaxoda K MOCTPOEHUIO
CUCTEMbI LierblX HeoTpuLaTerbHbIX YNCen (AeneHne No coaepXKaHuio) HY>KHO. ..
a) pa3buTb MHOXECTBO, COCTOsiLlee M3 6 3MEeMEHTOB Ha [ABa MNPOU3BOSIbHBLIX HeNepeceKakrLmMxcs
NOAMHOXECTBA M HANTU MOLLHOCTb MOSYYMBLUMXCS NOOMHOXECTB
0) pa3buTb MHOXECTBO, COCTOsiLLee M3 6 9fIeMEeHTOB Ha [ABa MPOM3BOJSIbHbIX HEMNepeceKkatoLmxcs
PaBHOMOLLHbIX MOAMHOXECTBA U HAUTM MOLLHOCTb NOMYYMBLUMXCA NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTOsILLIEE N3 6 3NEMEHTOB Ha HenepecekatLwmecs NOAMHOXECTBA, B KaXK40M
13 KOTOPbIX MO 2 3NeMeHTa U HaUTK KONMYeCcTBO NOAMHOXECTB
r) BblAENUTb U3 MHOXEeCTBa, COCTOALWEro n3 6 anemMeHToB, NOOMHOXECTBO, CoAepXalee 2 aneMeHTa u
HaWTW MOLLHOCTb OCTaBLLErocsi MHOXEeCTBa.
9. a:b=c — peneHne Ha 4acTu.
a) a=n(A), b=n(B), c=n(C), rae B — nogmHoxxecTBO MHOXXecTBa A. C — gononHeHne nogmMHoxecTea B oo
MHOXecTBa A
6) a=n(A), b — KonNM4ecTBO PaBHOMOLLHbLIX NMOAMHOXECTB, Ha KOTOpble pa3buto MHOXecTBO A, C —
MOLLIHOCTb BblAeMNeHHbIX NOAMHOXECTB
B) a=n(A), b — MOLIHOCTb PaBHOMOLLHbIX MOAMHOXECTB, Ha KOTOopble pa3buto MHOXeCTBO A, C —
KOMMYEeCTBO MOMY4YMBLUMXCA NOAMHOXECTB
r) a=n(A), b=n(B), rae mHoxecTBa A 1 B — He nepecekatotca, c=n(A\B)
10. BoibepuTte CTPOUKy, rae CrioXXeHne B akCMoMaTU4YECKOM Noaxo4e BbIMOMHEHO BEPHO:
a) 243=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. Heobxoanmo pasgenntb 4 Ha 2, ucnonb3ys NOAXOL K HaTypanbHOMY 4uCny, Kak K pesynbTaTy
n3mMepeHns BENUYMHbI. B kauyecTBe egmMHMYHOro oTpeska e BblbpaH oTpe3ok anuHon 3 cMm. B kayecTtse
HOBOW eOUHULbI N3MEPEHMS HEOBX0ANUMO BbIOpaTh €ANHUYHLIA OTPE30K e1 ONTMHOMN:
a) 1cm
0) 8 cm
B) 6 cM
r) 3cm
Tecm Ne4
1.Bbibepute npaBunbHOE yTBEPXAEHUE
a) losnuynoHHas cucTemMa cuMCrneHuMs 3TO Takasi cuCTemMa, B KOTOPOW 3HAaYeHMe KaXaoro 3Haka,
NCNonNb3yemoro Ans 3anncu Ymcna, 3aBnucuT OT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu Yymucna
6) He gecAaATMYHasi CMCTEMA CYMCNEHUS HE MOXKET OblTb NO3ULIMOHHON
B) K NO3MUMOHHON CUCTEME CUYMCIIEHNA OTHOCUTCSA HEe TONbKO NMpuBbIYHAsA Ham "apabckas" Hymepauus,
HO N pMMCKasi cMcTeMa CYUCIeHns
r) angaBmMTOM NO3NLIMOHHOW CUCTEMbI CHUCIIEHNST MOXET BbITb Nt0b60e KOHEYHOE MHOXECTBO 3HAKOB.
2. Yncno 4 B oBONYHOW CUCTEME CHUCTIEHNS 3annCbiBaeTCA Tak:
a)10
©) 20
B) 100
r)4
3. MNpu nepeBoe 13 NATEPUYHON CUCTEMbI CYUCTIEHNA B AECATUYHYIO YNCIO 3 paBHO
a)3
6) 2
B) 5
r)10
4. MNpwn nepeBoae M3 4ECATUYHON CUCTEMbI CHUCIIEHNS] B CEMEPUYHYIO YMCIO 7 paBHO



a)
6) 10
B)
r) 11

5. B TponyHoOM cucteme cumcneHnss cymma 2+2 pasHa
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8. Uncno 11 3anmcaHoO B nATEpUYHOM cucTteme cyucrneHusa. lNpu nepeBoge B AECATUYHYIO CUCTEMY
cyucneHus oHo ByaeT 3anuncaHo...

a)4

6)5

B) 6

ry10

9. Yuncno 8 npu nepeBoae B AEBATEPUYHYIO CUCTEMY CUMCIIEHNS PABHO:

a) 10

6)9

B) 8

r7

10. Yucno 21 3anucaHo B YeTBEPUYHOM cucTemMe cumucrneHus. lNpu nepeBoae B OECATUYHYIO CUCTEMY
CYMCNEHUS OHO PaBHO:

a)8

6)5

B) 10

rno

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

a) Bcerga pasHo 10

6) moxeT 6bITb N6bIM HaTypasibHbIM YUCITOM

B) MOXeT BbITb M0ObIM HAaTypanbHbIM YUCHIOM, HE MEHBLLMM OBYX

) MOXeT ObITb N0ObIM OQHO3HAYHBIM YMCIIOM.

12. B kakon M3 nepeyncrieHHbIX CUCTEM CYUCIIEHMS MOXeT OblTb 3anucaHo uucno 402. Cuctemsbl
CUMCNEHUA: OBOUYHAS, YETBEPUYHAS, NATEPUYHAs, OECATUYHAS.

a) B YETBEPUYHOWN N AECATUYHOM

6) B NATEPUYHON 1N YETBEPUYHOW

B) B Nto60M N3 NepeynCrieHHbIX CUCTEM CUUCTIEHNS

r) B NISTEPUYHON N OECATUYHOWN

13. Yemy paBHo 4ncno DXXIX B gecatuyHom cucteme cHMcrneHnsa?

a) 531

6) 529

B) 1209

r) 1029.

14. Nepesegute uncno 1241 n3 NATEPUYHON CUCTEMbI CHUCTIEHNS B AECATUYHYIO.

Beopg oTtBeTa:

15. MNMepeBeaute uncno 37 N3 AeCATUHHON CUCTEMbI CHUCTIEHUS B TPOUYHYIO

Bsop oTtBeTa: .

16. Yto BonbLue: 7 B 4ECATUYHON CUCTEME CHUCIEHUS, NN 7 B BOCbMEPUYHOW CUCTEME CUHUCTIEHMS.
a) 7 B [€CATUYHON CUCTEME CUUCTIEHUSA



0) 7 B BOCbMEPUYHOM CUCTEME CUUCTIEHMS

B) 9TK Yncna paBHbl

r) 9TV Yncra HEBO3MOXHO CPaBHUTb.

17. Yncno 127 3anucaHo B BOCbMEPUYHOW CUCTEME CYUUCIEHMS. 3anuLIMTE YUCO, HENOCPEACTBEHHO
crneayiollee 3a HUM B 3TOW CUCTEME CUHUCTIEHNS.

Beop otBeTa: .

Tecm Ne5
1. Mpu geneHuun yncna a Ha 4 nony4vaeTcs HenosnHoe YacTtHoe 12. M3BecTHo, 4To a 6onbLue nnu
paBHO 50. YemMy MOXeET ObITb paBeH OCTaTOK?
a) 2
6) 1
B) 4
nNnb5
2. Yncna a v e npu geneHnu Ha 4 gaoTt octaTkm 3 1 2. Yemy paBeH ocTaToK OT AeneHnUss CyMMbl a+8 Ha
47?
a)3
6) 2
B) 1
)
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. BoibepuTe HenpaBunbHoe yTBepxaeHue: «Hncno 2235...
a) genutcd Ha 5, T.K. nocnegHasa undpa aToro Ymcna Aenntca Ha 5»
6) aenutca Ha 3, T.K. (2+2+3+5) genutcsa Ha 3»
B) AenuTcs Ha 3, T.K. OKaHYMBAETCH HEYETHON LM PON»
r) He genutca Ha 4, T.k. 35 He genutcd Ha 4
7. Bblbepute npaBunsHoe ytBepxaeHue: «Cymma 123+517+852...
a) He penutcda Ha 12, T.K. 123 He genutca Ha 12, 517 He penuTtca Ha 12, 852 penutca Ha 12»
6) o gennmocTn Ha 3 HU4Yero ckasaTtb Henb3s, T.K. 123 genutca Ha 3, 517 He genuTca Ha 3, 852
genntcs Ha 3»
B) O AeNUMOCTU Ha 12 HMYero ckasaTb Henb3g, T.K. 123 He genutcda 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 penutca Ha 12»
8. MNpu geneHnn 4ucna a Ha Yncno b nonyvaeTcsa HenosmHoe JyactHoe 12 n octatok 4. Yemy mMoxeT ObiTb
paBHO 4ncno b, ecnu a 6onblue 207
a)2
0) 1
B) 4
r5
9. Yncna a v e npu geneHnm Ha 4 garot octaTkm 3 1 2. Yemy paBeH oCTaToK OT AeneHnst Ha 4 pasHoCcTH
a-e"?
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 NpeacTasutb B BuAe 12p, rae p — HaTypanbHOe YnMcno?
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 yTBEpXaeHue: «Yncno 2348...
a) pennTtca Ha 4, T.K. 48 genutcsa Ha 4»
0) penutcd Ha 4, T.K. 8 genutcs Ha 4»
B) He genutcs Ha 4, T.K. (2+3+4+8) He genunTcs Ha 4»
r) AenuTcs Ha 4, T.K. OKaH4YMBaeTCcs YETHOM Lnppon»
14. Bbibepute HenpaBunbHoe yTBepxaeHue: «ponsseaeHne 248537540
a) penutcsa 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 genutcd 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 genuTca Ha 12»
15. MNpwn geneHun 4ncna a Ha 12 nony4vaetcd HenonHoe YacTtHoe 1. M3BecTHO, uTo a Gonblue 15. Yemy
MOXeET ObITb paBeH OCTaTOK?
a)2
6) 1
B) 12
r) 11
16. YUncna a n B npu geneHun Ha 4 gaoT octaTtkm 3 n 2. YemMy paBeH OCTaToK OT AefieHuns Ha 4
npou3BeaeHnNs 3TUx yncen ?
a)6
6) 2
B) 1
rNnbs
17. Yncno 237 aBnseTtcsa B3aUMHO-MPOCTLIM C:
a) 45
6) 158
B) 79
r) 201
18. Kakoe n3 yncen MOXHO npeacTaButb B Buae 15p, rae p — HaTypanbHOE Yncno?
a) 23835
0) 23845
B) 23834
r) 23844
19. HO[ uncen 12 n 48 paBseH:
a)4d
6) 48
B) 12
r)6
20. Bblbepute npaBunbHoe yTBepxaeHue: «4ucno 18387...
a) penutca Ha 9, T.K. (1+8+3+8+7) genutcs Ha 9»
0) He penuTcda 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 HenpasunbHoe yTBepxaeHue: «lMponsseaeHme 123+517+852

a) genutca Ha 18, T.k. 123 genutca Ha 3, 852 genutca 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 genuTtca Ha 5, 852 He genuTcs Ha 5»

r) 0 AeNUMOCTU Ha 45 He NPOM3BOAS BbIYUCIIEHUI HUYETrO cKa3aTb HeMb3s, T.K. HU OOUH U3
MHOXUTEenewn He genurtcda Ha 45»

HO[ uncen 18 n 72 paBeH:

a) 36

06)9

B) 72

ry18

BbibepuTe HenpaBwubHble yTBEPXKAEHUA: «Huncno 2364...

a) He genunTcd 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. nocnegHss umMdpa ymcna 4 genutcs Ha 4»

r) AeNUTCs Ha 2, T.K. OKaHYMBaeTCs YETHOM Lndpon»

BbibepuTe npasunsHoe ytBepxaeHue: «Cymma 123+1752+852

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

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

B) He genutcs Ha 12, T.K. 123 He genuTcs Ha 12, 1752 He gennTtcd Ha 12, 852 He genuTcs Ha 12»
) O AENUMOCTU Ha 6 He NPOM3BOAS BbIYUCIIEHUIN HUYErO cKas3aTb HeMb3s, T.K. OQHO U3 criaraemMblx
He oenuTcs Ha 6»

Bbibepute CcTpouKy, B KOTOPOM BCE NMPEeACTaBNEHHbIE 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 genutcs Ha 4

0) Yncno 864 penutca Ha 4 Tak Kak OHO OKaHUYMBaETCS YeTHOW undpon

B) Yncno 864 genntcsa Ha 4 Tak kKak OHO OKaH4YMBaeTcs umdpon, gendawenca 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 Kak 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

HanmeHbLuee obLee KpaTHOE B3aUMHO-MPOCTLIX YNCEN paBHO

a) NPOU3BEAEHUIO ATUX YMCEN

6) 1

B) CyMMe 9TuX umcen

rNno

BbibepuTe npaBunbHoe yTBEPXKAEHME

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

©) npounssenerHune 24539 He genntca Ha 15, Tak Kak HU OOWH U3 MHOXUTENEen He genutceda Ha 15
B) npomsBeneHue 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 Aenntcs Ha 3

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

B) 0 4enuMocTun cymMmmbl 342+433+544 Ha 3 He npom3BOASA HEMOCPEACTBEHHOIO AENEHUSA HUYEro
ckasaTb Henb3s

r) 0 4enMMocTy cymmbl 342+432+544 Ha 3 He NPON3BOAA HENOCPEACTBEHHOTO AENEHNS HUYEro
cKasaTb Helb3s

Tecm No6

1. BbiGepuTe npaBunbHoe yTBEPXKAEHME



a) MHOXECTBO HaTypasbHbIX Yncesi 6eCKOHEYHO, yNopsgoyeHo, NNOTHO
6) MHOXeCTBO HaTypasnbHbIX YCceN BECKOHEYHO, YyNopAa0YEeHO, AUCKPETHO
B) MHOXECTBO HaTyparibHbIX YNCEN KOHEYHO, yNopsag0odeHo, NNOTHO
) MHOXECTBO HaTyparsibHbIX YNCEST KOHEYHO, YNopsa0YeHO, OUCKPETHO
2. CBONCTBO "OMCKPETHOCTL" MHOXECTBA 03HAYaeT, YTo
a) Ha 9TOM MHOXeCTBE CyLLeCTBYIOT COCeHME ANEMEHTbI
©) KakoBbl Obl HKX BbINKW OBa SNeMeHTa MHOXECTBa, CYLLECTBYET TPETUN SNIEMEHT, MEHbLLUNI
Oonbluero n 6oNbLUNN MEHBLLErO N3 AaHHbIX 3NEMEHTOB
B) MHOXECTBO COAEPXKNUT DECKOHEYHOE YMCIIO 3NEMEHTOB
) MHOXECTBO COAEPKUT KOHEYHOE YNCIIO0 3NTIEMEHTOB
3. BbibepuTe npaBunbHOE yTBEPXKOEHNE
a) CNoXeHne Ha MHOXECTBE HaTyparbHbIX YMCen KOMMYTaTUBHO, aCCOLNATMBHO, MHOXECTBO
COOEPXUT HENTPATbHbIA 3NIEMEHT MO CITOXEHUIO
0) cnoXeHne Ha MHOXECTBE HaTyparbHbIX YACEN KOMMYTATUBHO, HE aCCOLMATUBHO, MHOXECTBO
He COAEPXUT HENTPArbHbIA 3NIEMEHT MO CIOXEHUIO
B) CNOXEHMEe Ha MHOXECTBE HaTyparnbHbIX YACEN KOMMYTaTMBHO, aCCOLMAaTUBHO, MHOXECTBO HE
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHUIO
I) CIIOXXEHME Ha MHOXECTBE HaTypanbHbIX YNCEN HE KOMMYTaTMBHO, acCOLUMaTUBHO, MHOXECTBO He
COOEPXUT HENTPANbHbLIN 3NTIEMEHT MO CITOXEHUIO
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 MHOXECTBE HaTyparnbHbIX Y4CEeN KOMMYTaTUBHO, acCOLMaTUBHO, MHOXECTBO He
NMEET HENTPAaribHOro SNeMeHTa No YMHOXEHWUIO
0) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YMCES&T KOMMYTaTMBHO, acCoUMaTUBHO, MHOXECTBO
UMeeT HelTparbHbIN ANEMEHT N0 YMHOXEHNIO
B) YMHOXEHNE Ha MHOXECTBE HaTyparnbHbIX YMCENT KOMMYTaTUBHO, HE acCoLMaTUBHO, MHOXECTBO
UMEET HENTPASIbHBIN NEMEHT NO YMHOXEHUIO
) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YMCEN HE KOMMYTaTUBHO, acCoLMaTUBHO, MHOXECTBO
UMeeT HenTparbHbIN 3NEMEHT N0 YMHOXEHWIO
6. Hannune HenTpanbHOro anemeHTa no yMHOXEHWI0 O3Ha4YaeT, YTo Ans Nnoboro anemeHTa a us
paccMaTprMBaeMoro MHOXeCTBa CyLLeCTBYEeT TakOW 3NIEMEHT € 3TOro e MHOXeCTBa, 4YTO
a) a-e=e
6) a-e=0
B) a-e=1
ryae=a
7. OTHOLWEHME "MeHbLUE" Ha MHOXECTBE HaTypanbHbIX Y1CEN SABMSETCS
a) OTHOLLUEHMEM CTPOroro fIMHEMHOro nopsaka
©) cTpororo YacTU4HOro Nopsiaka
B) HECTPOroro fIMHEeNHOro Nopsiaka
) HECTPOroro YacTU4HOro Nopsiaka
8. BbibepuTe npaBunbHble YyTBEPXKOEHUS
a) noboe Lenoe YMcno ABNAETCa paunoHarnbHbIM
©) ntobas obbikHoBEHHas Apobb NpeacTaBnseT cobor paumoHanbHOE YNCo
B) ntobas gecatnyHaa apobb npeacTtasnseT cobon paumoHanbHOe YNCIOo
r) niobas 6eckoHevHas gecatTudHasa apobb He sSBnsieTCH paunmoHanbHbIM YACIIOM
9. BblbepuTe npaBuribHble YTBEPXOEHUS
a) moboe paumoHanbHOE 4YUCNO NpeacTaBumMo B Buae OECKOHEeYHOM  AeCATUYHOWM
Henepuoamyeckon opodu
©) ntoboe paumoHanbHOe YMCno NpeacTaBumMo B Buae 00bIKHOBEHHOW Apobun
B) nto6oe paumoHanbHOe YMCOo NPeACTaBNMO B BUAE KOHEYHON OeCATUYHON Apobun
r) noboe pauMoHanbHOe YUCNo NpeacTaBMMO B BUAe GECKOHEYHOW OEeCATUYHOW Nepuoanyeckon
Apobu
10. BbibepuTe npaBunbHble YTBEPXKOEHNUS
a) AENCTBUTENBHOE YNCIO MOXET BbITb Kak paumMoHanbHbIM, Tak U MppauoHanbHbIM



©) uenoe 4ncno He MOXET ObITb HX paUUOHarbHbIM, HU UPPaLMOHArbHbIM
B) HaTypanbHOe YMCno BCerga ABnseTcs paunoHanbHbIM
r) MppaunoHanbHOE YMCO MOXET ObITb Lenbim
11. Boibepute npaBunbHOE yTBEPXAEHNE
a) MHoXxecTBa pauMoHanbHbIX U UppaLMOHarbHbIX YNCEen nepecekatoTcs
6) MHOXeCTBO [OENCTBUTENbHbIX 4ucen - 3T0 OObegMHEeHWE MHOXECTB paunoOHanbHbIX W
nppaumoHarnbHbIX Ynucen
B) MHOXECTBO LiefbIX Yncer - NOAMHOXECTBO MHOXECTBa MppaLMoHanbHbIX Yucen
) MHOXXECTBO LiENbIX YMCEN HE UMeeT OBLLMX ANEMEHTOB C MHOXECTBOM pauMOHarbHbIX Yicen
12. Boibepute npaBunbHOE yTBEPXAEHNE
a) uppaumoHarbHble YyMcna - 3To Bce ApobHble uncna
6) nppaumoHanbHble YMucna - 3To BCe oTpuuaTeNbHble Yicna
B) MppauMoHarnbHble Yncna - 3TO TONbKO GECKOHEYHbIE HENEPUOANYECKNE AECATUYHbIE ApOtU
r) MppaunoHarbHble Y1Cra - 3TO KOPHU U3 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, 10 A-C>B-[]
2. BbibepuTe NpaBurbHblE YTBEPXKOEHMS
a) MHorouneH f genuTcs Ha MHorouneH h Toraa 1 TonbKO Torga, Koraa CylwecTByeT Takoe YUCTO C,
yTo f=Cc*h
©) MHorouneH f genuTtca Ha mHorouneH h Torga n Tonbko Torga, Korga CyLecTBYeT MHOMOUYSEH g
Takown, yTto f=g*h
B) MHorouneH f genuTcs Ha AByyneH (x-a) Toraa u TonbKo Toraa, korga f genuresa Ha a
r) mHorouneH f genutca Ha AByyneH (x-a) Torga M TOMbKO TOrAda, Korga a - KOpeHb 3Toro
MHOrouneHa
3. KopeHb MHorouneHa f - ato ...
a) YnCIo, Ha KOTOpPOe AEeNnUTCA AaHHbIA MHOTOYMEH
©) uncno a Takoe, yto f(a)=0
B) 4MCro a Takoe, 4to f(a)=1
) nepemMeHHas, 0T KOTOPOWN 3aBUCUT SaHHbIN MHOTOYSIEH
) cBOOOOHLIN YNeH MHOrovneHa
4. CTeneHb CyMMbl MHOFOYNIEHOB paBHa...
a) CyMMe CTeneHen crnaraemblx
©) HanbonbLlen n3 cteneHemn cnaraemblx
B) HaMMeHbLLEN U3 CTeneHen cnaraembix
) pa3HOCTW CTENEHEN criaraemblx
5. KopHeM mHorouneHa x*-x3+2x2-5x+3 ABnsaeTcsa Ynicno
a) 1
6)3



B) 4
r)o0
6. MHorouneH x*-x3+2x2-5x+3 MOXeT MMeTb
a) TONbKO OANH KOPEHb
6) He BonbLuUe YeTbipex KOpHEMN
B) oT 0 40 YeThIpex KopHeWn
r) He 6onblue ABYX KOPHEN
7. BbibepuTe TOT psig uncern, B KOTOPOM YKasaHbl BCE BO3MOXHbIE LieMnble KOPHM MHorodneHa x*-x3+2x2-
5x+3 1 TONbKO OHU
a)3,-3,1,-1
6)3,1,2
B)1,0,3
r) 3,1
8. O6nacTbto onpeaeneHus BblpaxeHus (x2-5x+3):(x-1) aBnsaoTcs
a) BCe OeNCTBUTENbHbIE YnCra
6) Bce AencTBuTenbHble Yncna, kpome 0
B) BCe AeNCTBUTENbHbIE Yncna, Kpome 1
r) BCe NONOXNUTEmNbHbIE AENCTBUTENbHbIE YMCna
9. Bblbepute Bce byHKUMK, BO3pacTaloLme Ha Bcen obnacTtu onpegeneHns
a) NuHenHasn yHKUKS, yrinoBon KoadULMEHT KOTOPOW paBeH 3
6) kBagpaTUyYHas PYHKLUMSA, Y KOTOPON KO3MULIMEHT npu x? GonbLue 0
B) obpaTHas NponopunoHanbHOCTb, KOIMULNEHT KOTOPOKN paBeH 2
r) obpaTHasi NPONOPLMOHANbHOCTb, KO3(PULNEHT KOTOPOW paBeH (-2)
10. Kakne n3 ykasaHHbIX douryp aBnsioTcs rpadomkaMmm pyHKLUMOHANbHOM 3aBUCUMOCTU Y(X)
a) OKPY>KHOCTb C LLEHTPOM B Hayarne KoopauvHaT
6) npsamas, napannenbHas ocn X
B) Nnpsimasi napannensHas ocn Y
r) napabona, BETBM KOTOPON CUMMETPUYHBI OTHOCUTENBHO OcK X
) NONYOKPY>XHOCTb C LLIEHTPOM B Havarne KoopanHaTt, CUMMeTpUYHasi OTHOCUTENBHO ocn Y
11. BblibepuTte BepHble yTBEPXKAEHMUS
a) nobas npsamMas aensetTcs rpadduKom JIMHENHON OYHKLMN
0) npsamad, npoxoddwlas 4Yepes3 Hayano KoopauHaT, saBnseTcs  rpadukomM - MpsiMomn
NPONOpPLUNOHASTbHOCTH
B) rpacpmkom obpaTHOM NPONOPLMOHANbHOCTK ABRsieTca rmnepbona
r) ntobas runepbona saBnseTcs rpacdmkom obpaTHO NPONOPLMOHANBHON 3aBUCUMOCTH
12. BuibepuTe BepHble yTBEPXOEHUS
a) nuHerHasa yHKUmMA Bceraa nnbo Bo3pactaeT, nMbo ybbiBaeT
0) kBagpaTuyHaa (PyHKUMSA Ha yYacTu obractu onpegeneHus Bo3pacTtaeT, a Ha ApPYron 4yactu -
ybbiBaeT
B) obpaTHas NponopLnoHanbHOCTL - 3TO Beerga yobisatowasa oyHKumns
r) NpsiMas NponopuUMOHaNbLHOCTL BO3pacTaeT unu ybbiBaeT B 3aBMCUMOCTU OT KoadduumneHTa
NpOonopLNOHanNbsHOCTK
13. BoibepuTte BepHble yTBEPXKAEHNSA
a) rpaduK KBagpaTUYHOM OYHKLMM BCerga uMeeT aKCTpeMyM
6) rpaduk obpaTHOM NPONOPLMOHANbHOCTN HUKOTAA HE UMEET AKCTpeMyMa
B) rpacpmk NpsiMor NPONOPLIMOHANBLHOCTU MHOTA4A UMEET 3KCTPEMYM
r) rpadouvk nobon pyHKUMN MMEET TOUKM IKCTpeMyma
14. BbibepuTe npaBunbHble YTBEPXKOEHUS
a) B TOUYKe MakcMMmyma OyHKUMS BCcerga npuHumaeT Hanborbllee 3HaYeHue
0) B TOYKE MUHUMYMaA (DYHKLUA MOXET NPUHUMATb HAUMEHbLUEee 3Ha4YeHne
B) KBagpaTuyHasa (pyHKLMA B TOYKE MMHUMYMa UMEET HaUMEHbLLEE 3HaYeHne
r) HUKaKasa NUHerHasa PyHKLMA He MMeeT HanbonbLIEero N HAMMEHbLLEro 3Ha4YeHUn
15. BblbepuTe npaBuribHble YTBEPXOEHUS
a) rpaduK YETHOM OYHKLMM CUMMETPUYEH OTHOCUTENBHO OCK Y
6) rpaduK YeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCN X
B) rpacpmk HeYeTHOM DYHKLUUN HE UMEET HN OCEN, HU LIeHTpa CUMMETPUn
r) rpadomk HeYEeTHOM (PYHKLMN CUMMETPUYEH OTHOCUTENBHO HaYana KoopauMHaT
A) rpacpmk HeYeTHOWM (PYHKLUUN CUMMETPUYEH OTHOCUTENBHO ocK Y



16. Boibepute cdyHKUMN, ABASIOWLMECH YETHBIMMU
a) y=5
6) y=|x|
B) y=X
r) y=1/x
17. Bbibepute dhyHKUMM, ABNAOLLMECA HEYETHBIMU
a) y=1/x
0) y=x+5
B) y=X
r) y=x2
18. BoibepuTte ypaBHeHus1, He 3agatoLume OyHKLMIO
a) y=2
6) x=3
B) y=X
r) y+x2-3=0
A) y?+x?=9
19. Boibepute cdyHKUMN, BO3pacTatoLmne Ha Bcen obnacTtn onpeneneHms
a) y=x
6) y-2x=0
B) y=1/(x-5)
r) y=x2
A) y=1/(5-x)
20. BbibepuTe npaBunbHoe yTBEpXKAeHNe "PyHKUMA npsiMas NponopunoOHanbHOCTb. ..
a) Bcerga yYeTHas
0) Bcerga HeveTHas
B) MOXET ObITb YETHOW UMM HEYETHOW B 3aBUCMMOCTM OT KO3 (PULNEHTOB
21. Kakasi n3 nepeuncrneHHbiX QyHKUNN MOXET OblTb Mepnognveckon?
a) NuHenHasn PyHKUMS
6) kBagpaTnyHasa yHKUNS
B) obpaTHas NponopunoHanbHOCTb
) HAKaKasi 3 NepeYvmcneHHbIX yHKLNNA
22. Boibepute npaBunbHoe yTBEpXKaeHue "OyHKUnSa obpaTHas nponopLmMOHanbHOCTb...
a) Bcerga yeTHas
0) Bceraa HeveTHas
B) MOXET ObITb YETHOW UMW HEYEeTHON unu obLuero Bnaa B 3aBUCUMOCTU OT KOI(PPULINEHTOB
) HW YeTHas, HU He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "JlnHenHasn dyHKumMsS SBNSeTcs BO3pacTatoLen. ..
a) TONbKO ecnu ee yrnoson koadpduumneHT 6onbLue 1
6) ecnu ee yrnoBomn KO3a(PULMEHT MeHbLUe 1
B) ecrnv ee yrrnosow koadduuneHT 6onblue 0
r) ecnv ee yrnoBon KoaPuuneHT meHbLue 0
24. Bblbepute npaBunsHoe yteepxaeHue: "JInHenHasa yHKums...
a) Bcerga yeTHas
0) Bcerga HeveTHas
B) HM YETHas, HM He YeTHas
) MOXET OblTb YETHOW UIM HEYETHON WM 00LLEro Buaa B 3aBUCUMOCTM OT KO3IhPULIMEHTOB
25. BblbepuTe npaBuribHOe yTBEpXaeHne
a) NHerHasa PyHKUMA HUKOr4a He MMEeET HU HanbornbLUIEro, HU HAMMEHbLLIETO 3HAYEHNI
©) nuHernHaa yHKUMA MOXET MMETb HanbonbLuee 3HayYeHne
B) NnHenHas QyHKUMS nmeeT HanborbLliee, HO HE UMEET HaUMEHbLLIErO 3HaYEeHNI
r) NIMHerHas yHKLUMSA MeeT HauMeHbLLlee, HO He MMeeT HanbonbLLero 3HavYeHumn
26. BbibepuTe npaBunbHoe yTBEPXKAEHME
a) runepbona - 370 Bcerga rpaduk PyHKLMM 06paTHON NPOMNOPLNOHANbHOCTU
6) rpadoukom obpaTHOM NPONOPLUMOHANbLHOCTN BCerfa sensaetcs rmunepbona
B) rpacmkom obpaTHOM NPONOPLMOHANBHOCTM MOXET ObiTb runepbona unu npamas
3aBMCUMOCTU OT KO3 PULMEHTA NPONOPLIMOHANBHOCTU
r) rpadomkomM oyHKUMM 06paTHOM NPONOPLMOHanbHOCTU BCerga aBndercsa npamas

B



Tecm Ne8
1. BbibepuTe npaBunbHble yTBEPXKAEHWS:
a) CyLLeCTBYIOT paBHOBENNKNE, HO HE PAaBHOCOCTaBIEHHbIe, UrYpbI;
0) He cyLleCcTBYEeT paBHOBENUKMX, HO HE PAaBHOCOCTaBMEHHbIX MHOrOYrofbHUKOB;
B) ecnv ourypbl paBHOCOCTaBMEHHbIE, TO OHN PABHOBENMKUE;
r) ourypbl paBHOBESMKN TOrAa U TONbKO TOrAa, Koraa OHWM PaBHOCOCTABIIEHDI.
2. BblbepuTe napbl BENNYMH, MEXAY KOTOPbIMU CyLLLECTBYET NPSMO NPOnopuMoHarnbHas 3aBUCUMOCTb.
a) paccTosiHMe U CKOPOCTb NPY paBHOMEPHOM ABMKEHUN;
6) paccTosHMe 1 BpeMsi Npy paBHOMEPHOM OBWKEHWUN;
B) CKOPOCTb M BpeMS Npu paBHOMEPHOM OBVXEHUM
r) paguyc Kpyra v ero nnowagp.
3. BblbepuTe npaBunbHble YTBEPXKAEHMWS:
a) ANVHa oTpe3ka, HeCOM3MEPUMOrO C 3TarlOHOM, BbipaXkaeTcsi MppaunoHanbHbIM YUCITOM;
6) AnNuHa oTpeska, COM3MEPUMOro C 3TarlOHOM, BblpaXkaeTCs pauMoHarbHbIM YMCIIOM. OTO YUCIIO He
MOXeET ObITb Lenbim;
B) NpuMep HeCou3MepuMbIX OTPE3KOB - CTOPOHA KBagpaTta 1 ero guaroHans;
) OTPE30K COM3MEPUM C 3TarlOHOM, eCNn 3TaNoH yKnaablBaeTcsa B OTPe3Ke Lenoe 4Y1crno pas.
4. EgnHngy namepeHnsa gnnHbl oTpeska ymeHblwunnu B 4 pasa. Kak M3MeHUTCA YUCHEHHOe 3HayeHue
ONVHbI OTpeska?
a) yBenuuutcs B 4 pasa;
0) ymeHbLUMTCS B 4 pasa;
B) HE U3MEHUTCS;
) YMEHbLUUTCS B 2 pasa.
5. EAnHMLY M3MepeHns anvHbl 0Tpeska yMeHbLMAN B 4 pa3a. Kak nusmenntcsa gnvHa otpeska?
a) yBenuuutcs B 4 pasa;
6) ymeHbLLNTCA B 4 pasa;
B) HE U3MEHUTCH;
) yMEHbLUNTCA B 2 pasa.
6. EanHnuy namepenns nnowiaam ysenuumnu B 4 pasa. Kak uIsMeHMTCA YMCrneHHoe 3HavyeHue nnowaau
N3MepPSIEMOro MHOIoyrosibHMKa?
a) yBenuuutcs B 4 pasa;
6) ymeHbLUNTCA B 4 pasa;
B) HE U3MEHUTCS;
r) ymeHblnTCA B 16 pas.
7. BbibepuTe napbl 0QHOPOAHLIX BEMUYMH:
a) o6bEM Lapa n EMKOCTb COCyaa;
6) nnowanb 60KOBOW NOBEPXHOCTU KOHYyCa N OOBEM KOHYCa;
B) AnvHa obpasytoLen uunuHapa n paguyc cgepsl;
r) nepumeTp TpeyronbHMKa 1 Nnowagb TpeyrosibHUKa.
8. BblbepuTe napbl BENWYUH, MEXOY KOTOPbIMM CyLLeCTBYeT 06paTHO NPOnopLMoHanbHas 3aBMCUMOCTb.
a) paccTosiHMe U CKOPOCTb NPV PaBHOMEPHOM ABMKEHUN;
6) paccTosiHue u BpeMsi Npy paBHOMEPHOM ABWKEHWUN;
B) CKOPOCTb M BPEMS NPU paBHOMEPHOM ABWXXEHWM;
r) LeHa n CTOMMOCTb.
9. BblbepuTe npaBunbHoOe yTBEPXKOEHME:
a) CyLLEeCTBYIOT reoMeTpuyeckme purypbl, He UMetoLLMe NnoLwaau;
6) cpurypa nmeeT nnowaab Toraa U TONbKO Torga, Korga oHa nrockas;
B) ecnv durypa nnockas, To oHa umeeT nnowab;
r) niobas nnockasa durypa umeet nnbo nnowagsb, NM60 AnuHY.
10. BbibepuTe napbl 04HOPOAHbLIX BESTNYWH:
a) nnowaapb cepbl n 06LEM LWapa;
6) nnowagb cepbl 1 Nowanb Tpaneuuu;
B) NNoWaab Kpyra v AnvHa OKPY>XHOCTM;
r) NnepuMeTp MHOrOYronbHMKA U AfIMHA OKPYXXHOCTM
11. BbibepuTe npaBunibHOE yTBEPXKOEHME:
a) nobble ABa oTpeska Bcerga MMeroT obLLyo Mepy;
0) comsmepumble OTPE3KM UMEIOT €4MHCTBEHHYIO OBLLYIO Mepy;
B) COM3MEpPUMbIE OTPE3KM MMEOT BECKOHEYHOE MHOXECTBO 0BLLNX Mep;



r) ABa oTpeska COM3MepUMbl, €CIIN MEHbLUWIA OTPE3OK YKnaabiBaeTcs B 6ornbLUem Lenoe Yncro pas.

12. BbibepuTe npaBubHble YTBEPXKOEHWS:

a) OTpesku, AnnHom 6 cm 1 8 cm consamepumebl. Nx obias mepa - oTpesok ANUHOM 3 CMm.

©) oTpesku, ANnHON 6 cM 1 8 CM HECOU3MEPUMbI, TaK Kak HA OOWH N3 HUX HE YIOXUTCS B APYroM Lenoe
4yucno pas

B) OTPE3KU, ANMHON 6 cM 1 8 cm comamepumbl. Mx obwan mepa - oTpe3ok AnmHon 1 cm.

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

13. Boibepute npaBunbHOE yTBEPXAEHNE

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

©) cTopoHa kBagpaTa u ero guaroHanb MoryT 6biTb COM3MEPUMBI;

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

) HA B KAKOM NPSAMOYrofibHUKE CTOPOHbI HECOM3MEPUMbI C ANaroHasnbo.

14. [Ins namepeHus nnowaam kBagpara co CTOpOHOM 6 cm BbiGpanu B Ka4ecTBe MepPKM MPSIMOYroSbHbIN
paBHOGeOpEeHHbIN TPEeYronbHUK ¢ kateTom 1 cM. Yemy paBHO YMCrneHHOe 3HaveHue nnowaaun Kkeagparta
npv BblIGpaHHON eaUHNLIE N3MEPEHUS.

a) 36 kB. ef;

0) 6 kB.eq;

B) 18 kB. ef;

r) 72 ks. en.

15. Boibepute npaBunbHble yTBEpKaeHus. 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 HaMTU Nnowagb MPSIMOYrOflbHOTO TPEYrofibHWKa OOCTAaTOYHO 3HATb AOJSIMHY ero
KaTeToB;

6) ans TOro, 4toGbl HaMTM nNnowadb NPSIMOYrOfbHOrO TPEeyrofibHMKa HeobxoauMo 3HaTb AMVHY €ero
rMMNOTEHY3bl 1 BbICOThI, ONYLLEHHOW Ha TMNOTEHY3Y;

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

r) 4ns Toro, YTodbl HAWTK NNOWAAb NapannenorpamMmmMa, Hy>KHO NEPEMHOXMUTL €ro COCeqHNE CTOPOHbI.
17. Boibepute npaBunbHOE yTBEPXKAEHME:

a) paBHOBESMKNE TPEYTrONbHUKM - 3TO TPEYroflbHUKM, COOTBETCTBYHOLLNE CTOPOHbI KOTOPbIX PaBHbI;

0) CyLleCcTBYIOT paBHble, HO HE paBHOBENMKNE TPEYrONbHUKY;

B) CyLLECTBYIOT paBHOBENUKNE, HO HE PaBHbIE TPEYrofbHUKY;

r) TPEYroNbHUK HEe MOXeT OblTb PaBHOBESMK YETbIPEXYrONbHUKY

18. PaBHOCOCTaBNEHHbIE MHOTOYrONbHUKA - 3TO...

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

©) MHOrOYyronbHUKKW, KOTOPblE MOXHO CIOXWUTb W3 OOMHAKOBOrO KONMYECcTBa pPaBHOBESIMKUX
TPEYrosibHUKOB;

B) MHOMOYroSfibHUKN, UMeKLLnEe O4MHAKOBOE KONMYECTBO YIOB;

) MHOTOYrOfbHUKN, UMEIOLLME PaBHbIE MoLwaaun.

19. BbibepuTe npaBunbHble YTBEPXKOEHUS

a) nobble ABa paBHbIX MHOrOYroflbHUKa PaBHOBESTNKN;

6) ntobble ABa paBHOBENMKUX MHOIOYroflbHUKa PaBHbI;

B) Ntobble ABa paBHbIX MHOIOYrofibHUKa paBHOCOCTABIIEHHbIE;

r) niobble ABa paBHOCOCTABMEHHbIX MHOIOYrOflbHUKa 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.aMm;

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 M3MEepPeHUs nnowanm urypbl C MOMOLLIO NaneTKn HYXHO...

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

6) B3aTb NaneTky, pa3duTyio Ha 6onee KpynHble KBaapaThbl;

B) HanoXuTb naneTky Ha urypy HECKONbKO pa3 pasHbiMi cnocobamm u Hantm cpegHee
apumeTnyeckoe 3HadeHne BCexX pesynbTaTos;

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

25. Boibepute napbl BENNYMH, KOTOPbIE MOXHO CpaBHMBATL MexXay COBON:

a) NepuMeTp MHOroyrofibH1Ka 1 nNnoLwaab MHOMOYrofbHUKA;

6) NnepMMeTp MHOrOyrofnibHMKa 1 ANUHY OTPEe3Ka;

B) Maccy Tena u obbem Tena;

ry obbem Tena v nnowanb NOBEPXHOCTM Tena.

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

a) TONbKO €CNU OHU U3MepPEHbI OQHOKM U TOM Xe eANHNLEN 3MepPEHUs;

0) ogHOpOAHbIE BENUYNHDI;

B) Ntobble BEMNYMHLI,

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

27. Bbibepute napbl YACIIEHHBLIX 3HAYEHWIA BEMNYUH, MEXAY KOTOPbIMU MOXHO NOCTaBUTb 3HAK BonblLue,
MEHbLLE UNN PaBHO:

a) 30 apLUVH 1 2 KkM;

6)5raun8u;

B)2apaun3n;

r) 1 sepcra n 6 A10ONMOB;

4) 2 cekyHabl 1 3 Mecsua.

28. ina Toro 4yto6bl HANTK NNoWanb NPSAMOYTrOfIbHOrO TPEYrofbHMKa...

a) HeobBX0AMMO 3HaTb €ro rMNoTeHy3y U BbICOTY, NPOBEAEHHYIO K TMMNOTEHY3e

0) LOCTaTOYHO 3HATb €ro KaTeTbl

B) 4OCTATOYHO 3HATb €r0 CTOPOHbI

r) AOCTaTOYHO 3HATb OOHY U3 CTOPOH M OCTPbINA yron

29. MNnowaab pomba pasHa...

a) NoNoBuMHe KBagparta ero CTOPOHbI

6) NONoOBUHE NPOU3BEAEHUSA €r0 AnaroHanemn

B) NPOM3BEOEHUIO KBaapaTa ero CTOPOHbI Ha CUHYC yria Mexay CTopoHamMu

r) NOMIOBMHE NPOM3BELEHUSA CTOPOHLI HA BbICOTY, NMPOBEAEHHYHO K 9TOM CTOPOHE

30. MNnowaab napannenorpamma...

a) Bcerga paBHa Npoun3BeSeHN0 ero CTOPOH, BbIXOOALNX N3 O4HON BEPLUMHDI

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

B) MOXeET BbITb paBHa NPOU3BEAEHUIO €ro CTOPOH, BbIXOAALWMX U3 OOHOWN BEPLUMHbI

r) He MoXeT 6bITb paBHa KBagpaTy €ro CTOPOHbI

31. Ans Toro, 4yTobbl Nnowanb NPAMOYrofibHMKa paBHAMach NNoWwaan NpsiMOyroflbHOro TpeyrofibHuKa
J0CTaTOYHO, YTOObI

a) KaTeTbl NPAMOYrOfibHMKa PaBHANUCH CTOPOHAM NPSIMOYrOfbHUKA

6) kaTeTbl NpAMOYyrofnbHMKa 6biny B 2 pa3a 6ornbLue CTOPOH NPSAMOKYrofibHMKa

B) OOMH U3 KaTETOB paBHANCA OQHOW CTOPOHE NPSAMOYrofibHMKA, a BTOPOWN KaTeT Obin B 2 pasa 6onblue
BTOPOW CTOPOHbI NPSIMOYrOfibHUKA

r) oguH n3 katetoB 6bin B 4 pa3a Gonblle OAHOM U3 CTOPOH MPSIMOYrofibHUKA, a Apyron - B 2 pasa
MEHbLLE BTOPOWN CTOPOHbI MPSIMOYrOfbHUKa

Tecm Ne9



1. Kakow rpynnbl akcmMom HeT B akcnomaTuke Mmnebeprta?
a) rpynna akCMoMm MpuUHaaIeXHOCTU
6) rpynna akcnuom napannenbHOCTU
B) rpynna akcmMom yrnopsao4eHHOCTH
r) rpynna akcmMom KOHIPYaHTHOCTH
2. B rpynne akcMom HeNpepbIBHOCTMU ...
a) 1 akcuoma
©) 2 akcrMombl
B) 3 aKCMOMBI
r) 4 akCnMombl
3. N'pynna akcuom nopsigka akcmomatuku N'vnbbepta onpegenser...
a) oTHoLeHMe "MeHbLUIEe" N yNnopaaodYeHHOCTb MHOXECTBa OEeACTBUTENbHbIX Ynucen
6) oTHOLWEHME "MeHbLUE" 1 BO3MOXHOCTb CPaBHEHMSA OJIMH OTPE3KOB U Mep YrioB
B) OTHOLWEHME "npaBee" 1 ynopsgov4eHHOCTbL TOUEK HAa NPSIMOMN
r) OTHOWeHWe "nexaTb Mexay" M CBOWCTBA B3aMMHOIO PacronoXeHUs TOYeK Ha NpsMon U
NOCKOCTH
4. ['pynna akcnom KOrpyaHToCTM akcnomatuku MmnbbepTa onpegenser...
a) paBEHCTBO OTPE3KOB U YriioB
6) paBeHCTBO TPEYronbHMUKOB
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 u yrnam
6. NMocTynaTkl, cchopmynmpoBaHHble EBknngom B "Havanax"...
a) ONMCbIBalOT OCHOBHbIE 0OBbEKTbI €BKNNA0BON reoMeTpum
6) BblpaXkatoT BO3MOXXHOCTb OCHOBHbIX MOCTPOEHUI
B) ONMCbIBAIOT B3aUMHOE PacnonoXeHne ToHeK U NPAMbIX Ha NITOCKOCTH
) ONUCLIBAIOT CBOMCTBA OTHOLLEHNSA paBeHCTBa
7. Kakne 13 nepeuncrneHHblx douryp He ABnsTCA BbiNyKNbIMN?
a) ksagpart
6) oTpesok
B) OKPY>XHOCTb
r) npsamas
A) yron
8. B pesynbTate HekoTOoporo npeobpasoBaHusa TpeyronbHuka ABC nepewwen B TpeyronbHuk AB1Cq Tak,
yto BC=2BC1, TOuka A nexmnt mexagy Toukamu B n B+. 310 npeobpasoBaHune asnseTcs
a) UeHTpanbHON CUMMETPUEN C LLEHTPOM B Touke A
6) romoTeTmen c koappuumeHTom -1/2
B) romoTeTuen ¢ koadpduumeHTom 1/2
r) romoTeTnen ¢ koadpduumeHTom 2
A) roMoTeTnen ¢ Ko3IPPULUNEHTOM -2.
9. PaBHOGeapeHHbIN TpeyronbHk ABC B pesynbTaTe HEKOTOpPOro npeobpas3oBaHusi MepexoguT cam B
cebs Tak, uTo BepwmHa C nepexoant cama B cebs, BeplunmHa A nepexoauvT B BepLunHy B, a BeplumHa B -
B BepLumHy A. 3T0 npeobpasoBaHue -
a) oceBasi CUMMeETPUSA
0) ToxxgecTBeHHOE npeobpasoBaHue
B) LleHTpanbHas CUMMETPUS
r) napannenbHbIN NepeHoc
10. Bbibepute durypy, He MMEIOLLYIO LieHTpa CUMMETPUN
a) OKPY>XHOCTb
6) kBagpaT
B) OTPE30K
r) paBHobokasa Tpaneuns
11. Bbibepute urypy, He UMeIoLLY0 OCY CUMMETPUA
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 nupamuaa
B) TpeyrosnbHasa npmuama
r) NATUYronbHasa nupamuaa

OnucaHue TexHoNorMm NnpoBeaeHUs TeCTOB

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

KpuTepun oOLEHMBaHMUA: OLEHKa «3a4TeHO» CTaBWUTCS, €Cni [aHbl NpaBWibHble OTBETbl He
mMeHee 4eM Ha 80% BOMPOCOB TeCTa, B NMPOTMBHOM Clly4ae CTaBUTCS OLLEHKA «HEe 3a4TEHOY.

MepeyeHb 3aaaHN ANA KOHTPONbHbIX paboTt

KoHTponbHas pa6ota Ne1 «3nemeHTbl Teopun MHOXecTB. COOTBETCTBMA U OTHOLUEHMUS.
AnemMeHTbl MaTeMaTU4YeCKOM NTOTUKU»

Llenb paboTbl: NpOBEPUTL 1 OLEHUTb YPOBEHL OBMAAEHMS NokasaTensamMmm dopMmpyemMbIxX
KoMneTeHuUMn obo3Ha4YeHHbIMK B Tabnuue 19

3apaun paborbl:

1. NpoBepuTb OBMageHWe MeTOAOM MaTeMaTM4ecKoro AokasaTenbCTBa (MeTo4oM [BOWHOro
BKITHOYEHMS)

2. MeTogamMu MaTemaTU4ecKoro ModenupoBaHusa (guarpammbl Aunepa-BeHHa, rpadbl u
rpacoumkn, dopMynbl, MaTeMaTU4eckme 1 NIorm4yeckne BblpaXKeHust u T1.4.);

3. cnocobamMu KOHCTPYMPOBaHUSI CITOXHbLIX JIOTMYECKUX BbICKa3biBaHUW, B TOM 4uUcne
cogepXawux MepeMeHHble W KBaHTOpbl, Cnocobamu KOHCTPYMPOBAHUS  JIOTUYECKN BEPHbIX
paccy>XaeHui;

BapuaHm 1.

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

2) A — MHOXECTBO 4eTbIpexyrofibHMKoB, B — MHOXecTBO naTUyronbHuMkoB, C — MHOXECTBO
Tpaneuu, [1 — MHOXECTBO MHOroyronibHukoB. 300pasute Ha kpyrax dOunepa AaHHble MHOXeCTBa.
O603HaubTe WTpmxoBkon MHoxecTBo X=[1/(C'AUB), 3anuwmnTe ero xapakrepuctmyeckoe CBOMCTBO.

3) PasbewTe Ha Knaccbl MHOXECTBO HaTypasibHbIX YACEN NPY MOMOLLN CBOWCTB: «ObITb YETHBIMY,
«ObITb  Gonbwie 10», «ObiTb MeHbwe 3». [lpyBeante NpuUMeEpPbl 4YMCEN M3 KaKOOro kKracca
3KBMBANEHTHOCTW.

4) Mexgy mHOoxecTBammn A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} yctaHoBneHo cooTeBeTcTBME R:
«a npu geneHmnm Ha 5 paet octatok bx». lNocTponTte rpad sTOro cooTBeTCTBMA. YKaxute obnactb
onpeaeneHns N MHOXECTBO 3HA4YeHU COOTBEeTCTBUSA. ByaoeT nm aTo COOTBETCTBME OTOOpaeHuem?
Ecnn pga, To onmwuTte ero ceorctea. NoctponTte rpadbl 06paTHOrO U NPOTUBOMOSIOXKHOTO COOTBETCTBUN.
3anuwmnTe nx xapakTepucTmyeckne CBOMCTBaA.

5) CoctaBbTe Tabnuvuy NCTUHHOCTU O115 BbICKa3bIBaHUS (XAY)V(X—>2Z)

6) Hangute MHOXecTBO UCTMHHOCTM npegukata M(x)=(A(x)<>B(x))vC(x), rae A(X): «bbITb
bonbwe 5», B(x): «bbITb 4YeTHbIM», C(X): «genutbca Ha 3». [NpeaukaTbl 3adaHbl Ha MHOXECTBE
HaTypanbHbIX Y4Cen, MEHbLUMX, NN paBHbix 10.

7) MNocTponTe AeOyKTUBHOE 3akniodeHune, [fgokasbiBawowee, 4to umcno 15 genutea Ha 3.
CocTaBbTe NOrMYECKy0 CXEMY 3TOr0 YMO3AKIOYEHUST U NOATBEPAUTE €ro NPaBUIiTbHOCTb C MOMOLLbIO
Kpyros dvinepa.

KpuTepum oueHuBaHus paboTbi



1. OueHka «yOoBNETBOPUTENBHO» CTaBUTCS, €cnv obyyarLuMncss NpaBUiIbHO U B MOSIHOM
ob6beme BbINOMHWI HE MEHee Tpex 3adaHui, Unu He MeHee 5 3agaHun, gonyctms 1-2 owmnbkun nnn 3-4
HegoyeTa. [aHHbiM o6bem paboTbl cBMAETENLCTBYET 06 oBNageHun hopMmpyeMbiMU KOMMETEHLNSMN
Ha MWHMMaNbHO Heobxoaumom ypoBHe. CTydeHT npoaeMoHCcTpupoBan 6a3oBble MaTeMaTMyeckue
3HaHWSA NO AaHHOM TeMe, YTO CBMAETENbCTBYET O HaNUYMM MUHUMANbHO HEOOXOOUMbIX HaBbIKOB
CaMonoAroToBKM.

2. OueHKa «X0opoLUO CTaBUTCH, eCcriv 0by4aloLwmicsa NpaBuiibHO U B MOMHOM OGbeME BbIMOSHU
He MeHee 5 3agaHun, NMbo BbINONHWUM 6-7 3agaHunin, gonyctme 1-2 owmnbkm unu 3-4 HegodeTa [daHHbIN
o6bem paboTbl cBUAETENBLCTBYET 06 OBNageHnn oopMmpyeMbiMM KOMNETEHLMAMM HA CPpeaHEM YPOBHE.
CtyoeHT npogemoHcTpupoBan 6a3oBble MaTeMaTUYECKME 3HaHUS MO [aHHOW TEME U yMeHue
NPUMEHATbL UX AONS PelleHUs] MPaKkTUYECKMX 3agdad, uYTO CBMAETENbCTBYET O HaNMYMKU LOCTaTO4YHO
BbICOKMX HaBbIKOB CaMOMOArOTOBKM, [OCTAaTOMHOM YMEHWUW aHanu3mMpoBaTb YydebHylo 3agady u
aKTyanuanpoBaTb KaK LUKOSIbHble 3HaHMS, TaK U 3HaHUA, nornyyeHHole B BY3e npu nsyyeHun gaHHon
TEMbI 4111 ee peLleHus.

3. OueHka «OTnMYHO» CTaBuTCs, ecnv paboTa BbINOMHEHa B nonHoM obbeme. [onyckaeTcs
Hannume 1-2 HepoueToB. [aHHbIi 06beM paboTbl cBuaeTenbcTByeT 06 oBnageHun opmMmpyemMbiMu
KOMMNEeTEHUUAMM Ha BbICOKOM ypoBHe. CTyaeHT npodeMOoHCTpunpoBan 6a3oBble MaTeMaTUYeCKMe 3HaHUS
Nno AaHHOW TEME U YMEHWEe MPUMEHATb UX ONsl PelleHns NPakTU4eCcKUX 3agady, YMEHWe BbINOMNHATb
normyeckne onepauumn aHanus n obobuieHne. OTO CBUAETENbCTBYET O HanNMYUM BbICOKMX HaBbIKOB
CamMonoaroToBKM, YMEHUN aHANU3NpoBaTh y4eOHYHO 3agady U akTyanuanpoBaTth Kak LUKOSbHbIE 3HAHWS,
TaK U 3HaHWS, norny4veHHsle B BY3e npu n3yvyeHmn gaHHow TeMbl AN ee pelleHusl, yMEHUM NpaBuUibHO
pacnpenennTb BpeMsi Npuy BbINONMHEHUN paboThl.

KoHTponbHasi pab6ota No2 «Llenble HeoTpuuatenbHble 4Yucna. CUCTeMbl CUYUCIIEHUS.

OenumocTtb»

Llenb paboTbl: NpoBepuTb U OLEHWTbL YPOBEHb OBMAAEHUsI MokasaTensiMm opMMpyeMbIMU
KoMneTeHumMsamMm, o6o3Ha4yeHHbIMK B Tabnumue 19.

3apaumn paboTbl:

1. npoBepuTb OBMageHWe MeTogoOM  MaTeMaTuyeckoro  gokasatenbctea  (MeTOAOM
MaTemMaTU4eCKON NHOYKUNN)

2. crnocobamu BbINOMHEHNSA apUPMETUYECKUX AENCTBUMN Hag HaTypanbHbIMK 4uCNaMu B
pasfiMyHbIX NOAX0AaxX K MOCTPOEHUIO CUCTEMbI HATypanbHbIX YNCEN;

3. obWMM MeTOAOM 3anucy, YTEHUS U BbINOSNIHEHUS apUMETUYECKNX OAEUCTBUMI C YMcnamun B
NO3ULMNOHHBIX CUCTEMAX CHUCIIEHWS;

4. paumnoHanbHbIMU NPUEMaMmM MUCbMEHHbIX BbIYUCIEHUI C OEACTBUTENBHBIMU YACAMU;

5. OCBOEHHOCTb OCHOBHbIX MOHATUN TEOPUM OENTMMOCTU U YMEHME UCMONb30BaTb TeopeTnieckne
3HaHMWs NO 3TOM TEME ON1s PELLEHNS NPAKTMYECKUX 3adau.

BapuaHm 1.
1. cnonb3yst MeToq MateMaTuyecKkom MHOYKUUKN, OOKaXMTe, YTO AN Noboro HatypanbHOro
yucna n cnpaBeanvBO PaBEHCTBO:

n*(n+1)
—

2. |/|CI'IOJ'Ib3yFI MeTod MaTeMaTU4eCcKon MHOYKUUN, OOKaXUTe, 4TO And nodoro HaTypanbHOro
ymcna n UCTUHHO yTBeEpPXOeHUe!:

4" +15n-1)19

3. Bbluncnure: 12347 — 33337 : 137. OTBET NnpeacTaBbTe B NATEPUYHON CUCTEME CHUCTIEHMS.
4. AsngeTcsa nu 4ymcno 237 B3aMMHO-NPOCTbLIM C:
a) 45; 6) 158; B)79; Tr)2007?
5. Hangute ¢ nomouwbto anroputma Esknnaa HOJL uncen 2849 n 5880.
6. Hangute HO n HOK uncen, npeacraBmB UX B KAHOHUYECKOM BUAE: 299 n 391.
7. MNpepnctaBbTe cnegytowme obbIKHOBEHHbIE 4P06U B BUAE AECATUYHbIX:
3 2

a)2s; 6)I3.

134+2%4+ ---4n¥=

8. Bbluucnute:



1
((0,0(7)+6)-0,25): (0,12(5)+0,22(5)).

9. Hangute Tpu NepBbIX AECATUYHbIX 3HAKA CYMMbIl X+Y, €CIN:
x=V11 | y=3 1718191011 --

10. yI'IpOCTI/ITe BblpaXeHne n BbIACHUTE, KaKMM HYNCITOM ABJIAETCA ero 3Ha4eHune:
Vi+2 Ni-2
NN

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOoOBMNETBOPUTENBHO» CTaBUTCSA, ecnv Ooby4valowunca npaBubHO M B MOJSTHOM
00beMe BLINOMHUIT HE MEHee Tpex 3adaHui, unu He meHee 4 3agaHuiA, gonyctuB He 6onee 1 oWwnbKn
unu He ©Oonee 2-3 HeOo4YeTOB. [aHHbin 0bbem paboTbl cBuaeTenbcTByeT 00 OBMageHun
dhopMUpyeMbIMX  MHOMKATOPaMM KOMMETEHUUA Ha MWHMMarnbHO HeobxoguMmom ypoBHe. CTyaeHT
nNpoAeMOHCTprpoBan 6a3oBble MaTeMaTUYECKME 3HAHMA NO JAHHOW TeMe, HeobxoamMble Anst 00yYeHus
MagWwmnx LWKOSIbHMKOB YMCNOBOW coaepXaTenbHOM NMHUN SucumnninHel «MatemaTtuka.

2. OueHka «XopoLlo CTaBUTCA, ecnmn oby4aroLnncsa nNpaBuiibHO M B NOIHOM O00beme BbINOSHWA
He MeHee 4 3agaHun, NUOo BbINonHUN 5 3agaHun, gonyctmB He Gonee 1-2 owwnbok npu obuien
NPaBUNbHOCTU X04a pelleHnst (BO3MOXHO BbIYUCIIUTENbHBLIX OWKNOOK), unm He 6onee3-4 Hego4deToB
[aHHbI 06bem paboThl cBUAETENBCTBYET 06 oBNageHun hopmMmpyeMbIMA MHANKATOPaMMN KOMMNETEHLNIA
Ha cpegHem ypoBHe. CTy4eHT NpoaeMOoHCTpupoBarn 6a3oBble MaTeMaTuyeckme 3HaHUs No 4aHHOW Teme
N yMEHME MNPUMEHSTb MX AN PeLlleHMsl NPaKTUYeCKMX 3adad, YTO CBUOETENbCTBYET 00 yMeHun
aHanmManpoBaTb Y4eOHy 3agadyy W akTyanuM3MpoBaTb KaK LUKOMbHble 3HaHUS, TakK W 3HaHWus,
nonyyeHHole B BY3e npu u3yyeHuUM p[aHHOM Tembl Ons ee  pelweHusl. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl Ansi 00y4eHus Mnaglunx LIKOSbHUKOB YUCITOBOM
cogepxaTenbHOoM NUHUKM aucumnnuHbl «MatemaTuka» 1 MoryT ObiTb MCNONb30BaHbl NPY OpraHu3aunm
KPY>KKOBbIX 3aHATUIA C MMaALLNMU LLIKOSTbHUKaMM.

3. OueHka «OTnM4YHO» CTaBWTCs, ecnv paboTa BbiNONHEHa B MorHoM obbeme. [onyckaeTcs
Hanuune 1-2 HegoyeToB. [aHHbIM 06bemM paboTbl CBMOETENLCTBYET 06 OBMageHun hopmMupyembiMm
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTydeHT npoaemoHcTpupoBan 6a3oBbie
MaTemMaTU4eckne 3HaHWsi NO AAaHHOW TEME U YMEHME NPUMEHATb UX AN peLleHns NpakTu4eckux 3agau,
YMEHME BLINOMHATbL JlOrMYeckMe onepaumm aHanu3 u  obolweHne. 3HaHMA U yMeHus,
NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl Ans oByYyeHua Mnaflwnx LIKOSbHUKOB YUCIIOBOM
copgepXaTtenbHOM NUHUKM aucumnnuHbl «MatemaTtumka» u MoryT ObiTb MCMOMb30BaHbl NPU OpraHM3auum
KPY)KKOBbIX ~ 3aHATMW C  MIagWwuMMW - LUKOSNIbHMKaAMK, a Takke opraHu3auum 3nemMeHTapHoMu
nccnenoBaTenbCkoW AeATENbHOCTU MNaALLIMX LUKONbHUKOB.

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

Lenb paboTbl: NpoBepuTb M OLEHUTb YPOBEHb OBMadeHUs nokasatensamu opMupyembix
KoMneTeHumMn, 0603Ha4YeHHbIMK B Tabnuue 19.

3apauun pabotbl.

1. MNpoBepuTb oBNageHne oby4aroWmMMUCs MeToAaMU peLLEHNsT YpaBHEHUN, HEPABEHCTB U KX
cUCTEM.

2. MNpoBepuTb OBNageHne pasnuyHbIMKU cnocobamm peLleHnst TEKCTOBbIX 3a4au.

3. MNMpoBepnTb CHOPMMPOBAHHOCTL BbIMUCIUTENBHBIX HABLIKOB (apudmMeTnyeckue OencTBus C
AENCTBUTENbHBIMM YCNamn)

Bapuarm 1.

Vx+3

1. Hangute obnactb onpeaeneHns BolpaXeHna X
2. Moctponte rpadumk PyHKLUMK, NOMb3YACb NUHEVMHbIMU Npeobpa3oBaHMAMMK, U onUWNTE €€
CBOWCTBa

1
y= 3-x— 2
3. Hangute 3HauyeHune BblpaxXeHus:




1y 3 .1
1 25+35 .45—25 lo2s—o0z2
17 1 1)1

: 0,2
25-3-| 46+2— ——0,125
3 3 7

3x-2 N x—4 15x-3

x=3 x+3 |2 _9g

. Pewte rpadpmnyeckn cuctemy ypasHeHui:
2x+4y=17

va 6y —4x=7

8. PewwuTe cuctemy HepaBeHCTB:
03x—4+x<7,2—-8x

9 [2x-7-02x<@8x-5)-03

o &

. Pewure YpaBHEHUE!

»

10. PewwnTte cuctemy HepaBeHCTB rpaunyecku:
2x-3y+1320
12. B kneTky nocaxeHbl KpOnuvkM K basaHbl. Y XMBOTHbIX BMecTe 35 ronos m 94 Horwu.

CKonbko ObIfo KpONMKOB U CKONbKO haszaHoB?

13. Cocyn émkocTbio 8n HanonHeH BO3OyxoM, coaepxawumm 16% kucrnopoga. M3 atoro
cocyda BbINyCKalT HEKOTOPOE KONMUYECTBO BO34yXa W BMyCKalOT Takoe e KONM4ecTBO as3oTa, rnocre
4yero ondATb BbIMYCKaOT Takoe e, Kak 1 B MepBbIN pa3, KOSIMYECTBO CMECU M OMATb JOMNOSHSAIOT TaknM Xe
KonnyectBoMm asoTa. B HoBom cmecu okasanocb kucriopoga 9%. Onpegenutb, NO CKOMbKO NUTPOB
BbIMycKanock Kaxabln pa3 u3 cocyaa.

14. PelwnTte HepaBeHCTBO METOAOM NHTEPBAIIOB:

xP+x=-2 >0
xP—x+12

Kputepun oueHnBaHums.

1. OueHka «yOoOBMNETBOPUTENBHO» CTaBUTCSA, ecnv oby4valowunca npaBuibHO M B MOSTHOM
00bEeMe BLINOMHUIT HE MEeHee Tpex 3afdaHui, Unn He MeHee 5 3agaHun, gonyctue 1-2 ownbku nnu 3-4
HegouyeTa. [aHHbIN 06bem paboTbl CBMOETENLCTBYET 06 OBnageHnn opmMmpyemMbIMU NHONKATOPaMu
KOMNETEHUMN HA MUHUMaNbHO Heobxogmmom yposHe. CTygeHT npoaeMoHcTpupoBan 6asoBbie
MatemaTuyeckme 3HaHus Mo AaHHOW Teme, 4YTO CBUAETENbCTBYET O HanMyMM MOPOroBOro YpPOBHS
TEOpeTMYeCcCKon MOArOTOBKM K OCyLWeCTBReHuo anrebpavyeckon nponedeBTUKM Yy  MIiagLimx
LLUKOJTbHUKOB.

2. OueHKa «XOopoLLlO CTaBUTCH, eCriv 00y4atoLLMICA NPaBUITbHO U B MOMHOM 06beme BbINOMHW
He MeHee 5 3agaHui, NMbOo BbINONHUI 6-7 3agaHunin, gonycTmB 1-2 owmndkn unm 3-4 Hegodeta [daHHbIN
00bemMm paboTbl cBMAaeTenbCcTByeT 00 oBnageHun OpMUPYEMbIMU WHOMKATOPaMM KOMMETEHUUN Ha
cpegHeM yposHe. CTyaoeHT npogeMoHcTpupoBan 6a3oBble MaTeMaTuieckme 3HaHus No AaHHOW TeMe U
YMEHME MPUMEHATb UX ONA pelleHns NpakTU4ecKkMx 3afdad, 4YTO CBMAETENbCTBYEeT O CPeAHEM YpPOBHE
TeopeTnYeCcKon NOArOTOBKU K OCYLLLECTBREHMIO anrebpanyeckon NponeaeBTUKM B HaYarnbHOW LLUKOMe.

3. OueHka «OTNMYHO» CTaBUTCH, ecnu paboTa BbINOMHEHA B MOMAHOM obbeme. [lonyckaeTtcs
Hanuune 1-2 HegodeToB. [JaHHbIN 00beM paboTbl cBUOETENLCTBYET 06 OBrageHun opmMupyembiMu
WHOWKaTopamMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemMoHcTpupoBan 6a3oBble
MaTeMaTU4eCKUe 3HaAHUA NO AAHHOW TEME N YMEHUE MPUMEHSTb UX ANS peLleHns NpakTU4ecKkmnx 3agad,
yMEeHMe BbIMOMHATbL NorMyeckne onepaumm aHanns n oboblieHne. OTO CBUOETENLCTBYET O HaNMYUn
BbICOKMX YPOBHSI TEOPETUYECKON MOArOTOBKM K OCYLLECTBREeHuo anrebpandeckon nponeneBTUKU B
Ha4YanbHOM LLUKOIe.

KoHTponbHas pa6oTta Ne 4 «BennumnHbl n ux namepeHune»

Llenb paboTbl: NpoBepuTb U OLEHWUTb YPOBEHb OBMAaAEHUsl MokasatensmMm opMmpyemMbiMu
KoMneTeHumMsamMmm, o6o3HayeHHbIMK B Tabnmue 19.

3apaumn pabotbl.

1. MMpoBepuTb BNageHMe METOAOM W3MEPEHUA MONOXUTENbHBIX CKaNsIPHbIX BEMUYUH U
BbIMOJIHEHUS OENCTBUN C BENUYNHAMM.

2. [NpoBepuTb ymMeHMe peLlaTb 3ajayvm ¢ UCNOSIb30BaHMEM B3aMMOCBSA3N MeXY BENTMYMHAMM.

3. MpoBepuTb ymMeHMe pellaTb 3a4ayn Ha HaxXOXOEeHUEe reoMeTpUYEecKUX BeNUYMH: nrowiagwm,
obbema, ANNHLL.



4. MpoBepuTb BRageHWe MeTodaMy MaTemMaTUYecKoro [doKasaTenbCTBa YTBEPXKAEHUA O
BENUYMHaXx.

Bapuarm 1.

1. AnuHy oTpes3ka U3Mepwunn cHadana B CaHTUMeTpax, a 3aTeM B munnumeTtpax. Bo BTopom
crny4dae nony4mnu ynucno Ha 135 meHbbluee, YeM B nepBoM. KakoBa gnvHa oTpeska B AeummeTpax?

2. N3 npAmMoyronbHOM [OCKM, LMpUHa KoTtopon 6 cm, a gnvHa 1,1m Bbipe3anu kBagpaTt Co
CTopoHOM 5¢cM. HanauTte nnowaab octaBwencs yactu. OTBET BblpasnTe B KBagpaTHbIX AeumMMmeTpax.

3. [Ba 4yryHHbIX wWapa gnameTtpamun 24 cm n 34 cM nepennasunv B oauH wap. Hanaute
AnamMeTp Mony4YeHHOoro wapa.

4. 'po3a Havanacb B 10 4.50 MuH. yTpa 1 npogomkanack 34. 6 MuH. CKONbko BpeEMEHM A0 KOHLA
CYTOK OCTanocb N0 OKOHYaHWN rpo3bl?

5. OaH octpoyronbHbi TpeyronbHuk ABC. 3 BepLunHbl B Ha ctopoHy AC onyuleHa BbicoTa B[,
Ha otpeskax AB, BC, JA n C[l noctpoeHbl kBagpaTbl 1, 2, 3 u 4 coOTBETCTBEHHO. [lokaxuTe, 4YTo So-
S1=Ss-Ss.

6. OepeBsHHbIN Bpycok ¢ pebpammn 8 cm, 8 cm 1 27 cm TpebyeTca pacnunuTb Ha 4 4acTu Tak,
4TOObI N3 HNX MOXHO BbINo cocTaBuTb Ky6. Kak aTo coenatb?

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOoBNETBOPUTENBHO» CTaBUTCS, ecnv Ooby4yarouncss NpaBUIbHO U B MOJSIHOM
obbeme BbINOIHWI HE MEHEE TPEX 3aJaHuK, UnM He MeHee 4 3agaHunin, gonyctmB He Gonee 1 ownbkn
unn He Oonee 2-3 HeOo4YeToB. HaHHbin 06bem paboTbl cBuaeTenbcTByeT 006 oBnageHun
dhopMupyeMbIMM  MHOMKATOPaMM KOMMETEHUUA Ha MWHMMarnbHO HeobxoguMmom ypoBHe. CTyaeHT
npogeMoHcTpupoBan 6a3oBble MaTeMaTnU4eCKMe 3HaHUs Mo AaHHOW Teme, Heobxogumble ans oby4vyeHus
MIaALnX LWKOSTbHUKOB codepKaTenbHOM NuHMm « BenuumHbl» aucumnnuiel «Matematumkay.

2. OueHKka «XOopoLUo CTaBUTCA, ecnn oby4aroLnncsa NpaBuiibHO M B NOSIHOM O00beme BbINOSHWA
He MeHee 4 3agaHuin, NGO BbINONHWN 5 3agaHuKn, OonyctMB He Gomnee 1-2 ownbok npu obuien
NPaBUNbHOCTU Xo4a pelleHnst (BO3MOXHO BbIYUCIUTENbHBLIX OWKNOOK), unn He Gonee3-4 Hego4deToB
HaHHbIn 06beM paboTbl cBMAETENLCTBYET 06 OBNageHnn oopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpegHem ypoBHe. CTyoeHT NpoaeMoHCTpupoBan 6a3oBble MaTeMaTUYECKME 3HAHWS NO JAHHOW TeMe
N yMEHME MNPUMEHSTb WX AN PEeLUeHMs] NPaKTUYeCKMX 3agady, YTO CBUMAETENbCTBYET 00 ymeHuu
aHanuanpoBaTb Y4eOHyl 3ajady W akTyanusanpoBaTb KaK LUKOMbHblE 3HaHWSA, TaK W 3HaHus,
nonyyeHHole B BY3e npu u3yyeHuM paHHOM Tembl Ans ee pelweHusl. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  Heobxoaummbl  Ang  obyvyeHus  Mnagwmx  LIKOMbHWKOB
coagepxxaTtenbHon NUHUKN «BenuumHbly gucumnnuHbl «MatemaTtuka» u MoryT ObiTb MCMOMb30BaHbI NpU
OpraHn3aumm KpPY>KKOBbIX 3aHATUI C MNaALLUMU LLKOSTbHUKaMMU.

3. OueHka «OTNU4YHO» CTaBuTCs, ecnv paboTa BbINOMHEHa B nonHoM obbeme. [onyckaeTcs
Hannume 1-2 HepoueToB. [aHHbI 06bem paboTbl cBuaeTenbcTByeT 06 oBnageHun opmmpyembiMu
WHOUKaTOpaMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6as3oBble
MaTemMaTU4eckme 3HaHWsi NO AAaHHOW TEME N YMEHME NPUMEHATb UX AN PELUeHUst NpakTUYeckux 3agad,
YMEHVME BbINOMHATbL JlOrMYeckme onepaumm aHanu3d un  obobweHne. 3HaHUA U yMeHus,
NPOAEMOHCTPUPOBAHHbLIE  CTYAEHTOM  HeobxoauMmbl  Ans  obyvyeHna  Mnagwmx  LKOSbHUKOB
copgepxartenbHon NuHUM «BenuumHbl» gucumnnuHbl «MatemaTtuka» n MoryT ObiTb MCMOMb30BaHbI NpU
OpraHuM3aLmmn KpyXKOBbIX 3aHATUA C MNAgWMMW LLKOMbHUKaAMKU, a Takke OpraHusaumm aremMeHTapHown
nccnenoBaTenbCKoW AeATENbHOCTU MNaALLIMX LUKONbHUKOB.

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

Llenb paboTbl: NpoBepuTb U OLEHWUTb YPOBEHb OBMaAeHWsl MokasatensmMm opMmpyeMbiMU
KoMneTeHumMsamMm, o6o3Ha4YeHHbIMM B Tabnmue 19.

3apauun pabotbl.

1. MNpoBepuTb 3HaHNE ANEeMEHTapPHbIX NOCTPOEHUI, YMEHME BbINOSNHATE U 060CHOBBLIBATL NX

2. MNpoBepuTb yMeHMe pellaTb NPoCcTenLMe 3aa4m Ha NOCTPOEHME.

3. MNpoBepuTb ymMeHue pelwaTb 3agadnm Ha MOCTPOEHME TPEYrofibHUMKOB MO TPEM 3adaHHbIM
arnemMeHTam.

4. MNMpoBepuTb yMeHMe pewaTtb 3adadv Ha MNOCTPOEHUE YeTbIPEXYTOSNIbHUKOB MO 3a4aHHbIM
afieMeHTamMm.

5. MNpoBepuTb 3HaHME Teopembl Junepa O MHOFOrpaHHWKaxX M yMeHMe NPUMEHATb ee Ans
peLLeHNsA NpakTUYeCcKnx 3agau.



6. MpoBepuTb ymMeHWe onpeaensitb BMO MHOrOrpaHHMKa MO ero XapakTepuctvkaMm U CTPOUTb
MHOrorpaHHWK JaHHOro Buaa

7. MpoBepuTb yMeHME pellaTb 3adayy Ha HaxoxaeHue oObLEMOB M Mrolagen NoBepxXHOCTU
MHOrOrpaHHUKOB W1 TeN BpaLLeHus

BapuaHm 1.

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

2. lNMocTpoeHne NpsiMOYronbHOro TPeyrorbHWKa No KaTeTy 1 rTMnoTeHy3e.

3. MocTpounTb TpeyronbHUK N0 ABYM CTOPOHAM U BbICOTE, NPOBEAEHHOM K TPETbEN CTOPOHE.

4. MocTponiTe napannenorpaMmm no CTOpoHe, CyMMe AuaroHanemn u yrny Mexay agnaroHansimu.

5. B mHororpaHHuke 10 BepwuH, a pebep B 2 pasa 6onblwe. Onpegennte KOMMYECTBO rpaHen
MHOrorpaHHuKa n NOCTPOMUTE 3TOT MHOTOrPaHHMK.

6. OcHoBaHve nupamuabl ABCD — paBHoGeapeHHbIn TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 n
6okoBon ctopoHor 10. Hantm obvem nupammabl, ecnu Bce GOKOBble rpaHyn 06pasyroT 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 «yOoOBMETBOPUTENbHO» CTaBUTCS, €Cnv oby4varlowmincss NpaBUibHO M B MOSTHOM
00beMe BLINOMHUIT HE MEeHee Tpex 3afdaHui, Unn He MeHee 5 3agaHui, gonyctue 1-2 ownbku nnm 3-4
HegouyeTa. [aHHbIN 06bem paboTbl CBMOETENLCTBYET 06 OBnageHnn opmMmpyemMbIMU NHONKATOPaMm
KOMNETEeHUUN Ha MWUHMManbHO Heobxoammom ypoBHe. CTygeHT npoaeMoHcTpupoBan 6GasoBble
MaTemMaTUyeckue 3HaHuWsi Mo AaHHOM Teme, Heobxoaumble Ana obydeHus Mnagluvx LKOSNIbHUKOB
coaepxaTesfibHON reOMeTPMUYECKON NIMHUM ANCUMNIMHBE «MaTemaTurkay.

2. OueHka «XopoLlo CTaBUTCA, ecnmn oby4aroLnncsa NpaBuibHO M B NOSIHOM O00beme BbINOSHWA
He MeHee 5 3agaHuin, NMBo BbINONHWN 6-7 3agaHun, gonycTme 1-2 ownbkn unun 3-4 HepgoyeTa [daHHbIN
00bem paboTbl cBMaeTenbcTByeT 00 oBnageHun OpMUPYEMbIMU WHOMKATOPaMM KOMMETEHUUN Ha
cpegHem ypoBHe. CTyoeHT npogeMoHcTpupoBan 6a3oBble MatemMaTU4ecKkne 3HaHus No AaHHOW Teme n
YMEHME NPUMEHATb WX AN peleHuMs NpakTUYeckux 3agay, YTo CBMAETENbCTBYeT 006 yMeHuu
aHanmManpoBaTb Y4eOHy 3agadyy W akTyanuM3MpoBaTb KaK LUKOMbHble 3HaHUS, Tak U 3HaHWs,
nonyyeHHole B BY3e npu un3yyeHumM paHHOM Tembl Onsi ee  peweHusi. 3HaHus U yMEeHMs,
NPOOEMOHCTPUPOBAHHBIE  CTYAEHTOM  HeobxoauMmbl  Anst  obyyeHua  MnagwmMx  LUIKOSNbHWKOB
coaep>aTeribHON reoMeTpMYeckon NMHUN gucumninHel «MaTtemaTuka» u MoryT ObiTb MCNOSb30BaHbI
Npu opraHn3aUnmn KPY>KKOBbIX 3aHATUA C MAaALWMMK LLKOSbHMUKaMM.

3. OueHka «OTNMYHO» CTaBUTCH, ecnu paboTa BbiNONHEHa B MOMHOM obbeme. [lonyckaeTcs
Hanuune 1-2 HepoyeToB. [JaHHbIM 06beM paboTbl cBUAETENLCTBYET 06 OBnageHun opmupyembimMmn
MHOUKaTopamMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTydeHT npoaemMoHcTpupoBan 6as3oBble
MaTeMaTn4ecKkne 3HaHUA No AaHHOW TEME N YMEHUE MPUMEHATb UX AN PELUEHUs NMpaKkTUYeCcKNX 3agad,
YyMEHMEe BbINOMHATbL fOrnMyeckMe onepauunm aHanus U obobweHne. 3HaHUA U yMeHud,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  Heob6xoauMmbl  Ang  obyvyeHua  Mnagwmx  LKOSIbHUKOB
coaepXaTefibHON reoMeTpUYECKON NMHUN OMCUMNNHBI «MaTtemaTuka» 1 MoryT ObiTb UCMOSb30BaHbI
Npu oOpraHMsauun KpPYXKKOBbIX 3aHATUA C  MIadWMMKU - LWIKOMbHUKaAMK, a Takke opraHusauum
3reMeHTapHON nccrnenoBaTenbCkon AeATENbHOCTU MAAALWKNX LLKONbHUKOB.

Tekywlaa artrectauns npoBogMTCA B COOTBETCTBMM C [lonoXeHmem O Tekywlen aTtrectaumm
obyvarowmxca no  nporpamMam  Bbiclwero obpasoBaHusi  BOpPOHEXCKOro  rocyaapCTBEHHOrO
yHuBepcuteta. TpeboBaHUA K BbIMNOSHEHWUIO 3adaHUA WU KPUTEPUN OLIEHMBaAHWUS NpeacTaBreHbl B
paboTtax.

OnucaHue TexXHONOrMun BbINOSIHEHUS 3aAaHUA

3apaHvs Ans KOHTPONbHbIX PaboT BbIAAKTCA CTyAeHTaM B Hayarne U3ydeHus COOTBETCTBYHOLLEN
TeMbl. KOHTponbHas paboTta MOXeT BbINOMHATLCA Kak B Yacbl, OTBEAEHHble Ha CaMOCTOATENbHYHO
paboTy cTygeHTa, Tak U Ha NpakTuyeckom 3aHaTun. KoHTponbHas paboTta gomkHa 6biTb odhopmrieHa u
npeacTasneHa npenogasaTento Ha GymaxHoM HocuTterne.

20.2 NMpomexyTo4yHana aTrecTauus
MpomexyTodHasa atTecTaumst No AUCUMNINHE OCYLLECTBIISIETCA C MOMOLLBIO CneaytoLwmnx
CpeACTB: BOMPOCHI K 3a4€TY, BOMPOCHI K 9K3aMeHY.



©COoONOO WD~

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 MHOXECTB.
OTHOLLEHMA MeXOy MHOXECTBaMM.
Onepaumns nepecevyeHnss MHOXecTB. OCHOBHbIE CBOMCTBA onepaLmm NnepeceyeHmns.
[lokasaTenbCTBO accoLnaTUBHOCTI onepaunn nepecevdeHns MHOXECTB.
Onepaunsa o6beanHeHNsa MHOXECTB U €€ CBOWCTBA.
[lokaszaTtenbCTBO accoUMaTMBHOCTM onepaunm o6 beanHEHNss MHOXECTB.
Ce43b onepauui nepeceyeHunst u 06begnHEeHUST MHOXECTB.
Pa3HOCTb MHOXECTB.
[ononHeHne nogMHoOXecTBa [0 MHOXecTBa. [lokasaTenbCTBO paBEHCTBA AOMOSIHEHUS
o6beanHeHNA OBYX MHOXECTB MNepeceyeHnto 4ONOSTHEHNST 3TUX MHOXECTB.

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

nepeceyeHns AByX MHOXeCTB 00 beANHEHMIO LONOSNIHEHWUI 3TUX MHOXECTB.

CBsa3b onepauun BblYUTaHUA MHOXECTB C onepauusamMmn nepeceyvyeHns n o6 beguHeHnst MHOXECTB.
[okasaTenbCTBO NpaBon ANCTPUBYTUBHOCTM PA3HOCTM OTHOCUMTENBHO onepaumm o6beanHEHS.
CBa3b onepauun BblYUTAHUA MHOXECTB C OObeauHeHMeM U nepecevyeHMeM MHOXECTB.
[okasaTenbCTBO  AUCTPUOYTMBHOCTN MNEepecevyeHns MHOXECTB OTHOCWUTENbHO —onepauuu
BblYMTAHMSA MHOXECTB.

CBaA3b onepauun BblYATAHUA MHOXECTB C OObeaAuHeHMeM U nepecevyeHMeM MHOXECTB.
[lokasaTenbCTBO paBEHCTBA, BblpaXkaloLlero nepexoq OT pasHOCTM MHOXecTBa M 06beuHeHns
OBYX MHOXECTB K NepeceyeHnto pasHOCTU MHOXECTB.

CBa3b onepaumMm BbIMUTAHMS MHOXECTB C OObeaMHEHMEM W NepeceyYeHMeM MHOXECTB.
[lokasaTenbCTBO paBEHCTBA, Bblpaxatowero nepexoq OT pasHOCTU MHOXEeCTBA U nepeceveHus
ABYX MHOXeCTB K 06beaANHEHNIO pa3HOCTEN MHOXECTB.

Pa3bneHune mHoXecTBa Ha knacchl. Knaccngukaums.

Mpsimoe (oekapToBO) NPOM3BEAEHNE MHOXECTB.

CoucTBa gekapToBa NponsBeneHUs ABYX MHOXECTB.

CooTBeTCTBUA MEXAY dneMeHTaMu ABYX MHOXECTB.

OToGpaxkeHnsa n nx suapl.

BuvHapHble OTHOLLEHUA Ha MHOXECTBE U UX CBOUCTBA.

OTHOLLEHME 3KBMBANIEHTHOCTU M pa3breHne MHOXeCTBa Ha Knacchbl.

CBS3b OTHOLUEHUSI 3KBMBANEHTHOCTM U pas3bueHus MHOXecTBa Ha Kracchl. [JokasaTenbCTBO
TeopemMbl O TOM, 4YTO NO pa3buMeHut0 MHOXeCTBa Ha KnacCbl MOXHO 3adaTb OTHOLUEHWe
9KBUBASIEHTHOCTM HA 3TOM MHOXECTBE.

CBS3b OTHOLUEHUSI 3KBMBANEHTHOCTM U pas3bueHus MHOXecTBa Ha Kraccbl. [JokasaTenbCTBO
TEeopeMbl O TOM, YTO NO 3a4aHHOMY OTHOLUEHMUIO 3KBUBANIEHTHOCTM MOXHO NOCTPOUTL pasbueHve
MHOXEeCTBa Ha Knacchbl.

OTHoweHne nopsagka.

MaTtemaTtunyeckue NoHATUSA. OTHOLLIEHUST MeXOY MNOHATUAMM

OnpeaeneHune NOHATUN.

BbickasbiBaHus.

Jlornyeckune onepaumm Hag BbiCKa3blBAHUAMMU.

MpaBuna cocTaBneHns OTPULLAHNS KOHBIOHKLUM N AN3BIOHKUMW BbiCKasbliBaHMN. [loka3aTenbCTBO
nepBoro 1 BTOPOro 3akoHoB e MopraHa ansi BbickasblBaHUN.

MoHsTMe nornyeckon opmyIbl.

OcHoBHblE norndeckne paBHOCUMIbHOCTU. [lokaszaTenbCTBO AUCTPUBYTMBHOCTM KOHBLHOHKLMUK
OTHOCUTENBbHO ON3BIOHKLUN.

OcHoBHbIE nOrMyeckue paBHOCUIBHOCTU. [lokaszaTenbCTBO AUCTPUBYTMBHOCTU LU3bBHOHKLUK
OTHOCUTENBHO KOHBIOHKLNN.

OcCHOBHbIE normyeckme paBHOCUNbHOCTU. [lokasaTenbCTBO 3aKOHA KOHTPNO3MLMU.
BbickasbiBaTenbHble hopmbl (NpeankaTsl). OTpuLaHme, KOHbIOHKLUMA U AN3bIOHKUNS NPeauKaToB.
MpeaunkaTtbl. IMNnnkaums n aKkBMBaneHuUnsi NpeamKkaTos.

BbIckasbiBaHMSA C KBaHTOpaMM.

OTpuuaHune BbiCKasblBaHWIN, COAEPXKALLNX KBAHTOPbI.

OTHOLLEHMA NnOrMYeckoro cregoBaHWst U paBHOCUIIBHOCTU. Heobxogumbie M OocCTaTouHble
ycrosusi.

Teopema n eé cTpykTypa. Bnasl Teopem.



40. [JokasaTenbCTBO TEOPEM.
41. YMo3akn4eHus.
42. lenykTnBHbIE YMO3aKNoYeHUst. CxemMbl eQYKTUBHBIX YMO3aKMIOYEHUN.
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Komrinekm sk3ameHaluuoHHbIX 8oripocog Ne2
TeopeTUKo-MHOXECTBEHHbIN CMbICIT HaTypanbHOro Yucra, Hyns u OTHOLWEHU "MeHblue" n
"paBHO".

TeopeTnKo-MHOXECTBEHHbIN CMbICIT CYMMbl U Pa3HOCTM HaTyparbHbIX Yicen.
TeopeTUKo-MHOXECTBEHHbIN CMbICIN NPOU3BEAEHNS N YAaCTHOrO HaTypanbHbIX YMcen.
Cuctema akcuom NeaHo. MHOXeCTBO HaTypasnbHbIX YUCEN C TOYKM 3PEHMS aKCMOMaTUYECKOM
Teopumn.

CrnoxeHne HaTypanbHbIX 4Mcen B akcuomaTtuyeckon Teopuun. [lokasaTenbCTBO
KOMMYTaTUBHOCTU CIOXEHUS.

CrnoxeHne HaTypanbHbIX 4YMCen B akcuomaTtmdeckon Teopuun. [lokasaTenbCTBO
accoLMaTUBHOCTU CINOXEHUS.

YMHOXEeHUe HaTypanbHbIX 4YMCEen B  akcMoMmatuyeckon Teopun. [JokasaTenbCTBO
ONCTPUOYTUBHOCTU YMHOXEHUSI OTHOCUTESTbHO CIIOXEHUS.

YMHOXEHWE HaTypanbHbIX 4YMCen B akcuomaTudeckon Teopun. [lokasaTenbCTBO
KOMMYTaTUBHOCTN YMHOXEHUS.

YMHOXEHNE HaTypanbHbIX 4YMCEn B akcuomaTudeckon Teopun. [lokasaTenbCTBO
accoLMaTMBHOCTM YMHOXEHMS.

YnopsagoYeHHOCTb MHOXECTBa HaTypanbHbIX 4YMCENl C TOYKM 3pEHUs akCMoMaTUYECKOW
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 LeNbIX HEOTpULIATENbHbIX YMCEN.

OpHopogHble BENUYMHBI U MX cBOWCTBA. [MOHSITME NONMOXUTENBHOM CKaNApHOW BEMNYMHDI.
CwmbIcn HaTypanbHOro Yncrna, Nofy4YeHHOro B pesyrbTaTe U3MEPEHNS BENTUYNHBI.

Cmbicn apudyMeTnyeckux 4eNCTBUN C HaTypanbHbIMK YucnamMu, MoryvyeHHbIMU B pesynbtaTte
N3MepPEHUsT BENNYMH.

[Mo3MLUMOHHBIE W HEMO3ULMOHHbIE CUCTEMbI CYMCHEHMA. 3anncb 4Yucna B OeCATUYHOMN
cucteme cuncrneHms. CpaBHEHWE HaTyparbHbIX YMCEM, 3annCaHHbIX B JECATUYHON cucTteme
cyYUCneHuns.

AnropuT™m CrioXkeHusi B AECATUYHON CUCTEME CHUCTIEHUS.

AnNropuTt™m BblUNTAHUS B ECATUYHON CUCTEME CHUCTIEHUS.

AnNroputT™M yMHOX€EHUS B ECATUYHON CUCTEME CHUCTEHUS.

Anroputm geneHnsa B 4ECATUYHOW CUCTEME CHUCIIEHUA.

[MO3MUMOHHbBIE CUCTEMBI CHUCIIEHUS, OTIIMYHBLIE OT AecATUYHON. [Nepexon OT 3anucy Yucrna B
HEeOeCcATUYHON CUCTEME CHUCTIEHUS K 3anncu B AECATUYHON CUCTEME CUHUCNEHNS.

lMepexog OT 3anucu Yucna B AECATUYHOW CUCTEME CUMUCIEHUSA K 3anucu B HeAeCATUYHOWN
cucteme cUYUCNEHUs.

OTHOLWEHMEe 4eNMMOCTUN Ha MHOXECTBE LiefnblX HeoTpuLaTenbHbIX YACEN U ero CBOMCTBA.
MpocTble n cocTaBHble Yncna. [lokasaTenbCTBO TeOPEM O MPOCTbIX AENUTENSX HAaTyparbHOMo
yucna.

OcHoBHasda Teopema apudmeTnkn. KaHoHn4eckoe pasnoxeHue ymcna. PeweTto JpatocdeHa.
Teopema EBknnga.

TeopeMbl 0 AENUMOCTU CyMMbI, PA3HOCTM M NPOU3BELEHUS HATyparibHbIX YNCEN.

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

MpusHak gennmocTtu MNackans.

Hanbonblumin obwnin genvtenb n HanmeHbluee obuiee kpatHoe. HaxoxaeHme HOL n HOK
ABYX WNN Heckonbknx uucen. Anroputm EBknmga. Teopema 06 o6uiem KpaTHOM [OBYyX
B3aMMHO-MPOCTbIX YnCen.

Komnnekm sk3ameHauuoHHbIx 8orpocoe Ne3

1. TloHaTMe anrebpanyeckon onepaumm 1 ee CBOMCTBA
2. Anrebpbl c ogHou BuHapHoun anrebpaunyeckon onepauunen. Monyrpynnsl, MOHOWAbI, FPYNMbI.
3. Anrebpsbl ¢ oByMa GUHapHbIMKU anrebpanyeckumm onepaumsmu. Konbua, nons.
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3apava pacwnpeHna noHATUA 4Yncna. OTpVILI,aTeJ'IbeIe yucna. CnoxeHue N BblMUTaAHUE LEnbIX
4yuncersn.

YMHOXeHUe Lenbix yncen. CBONCTBaA YMHOXEHUS LenbiX Yncen. [leneHme Ha MHOXeCTBE LienbIX
uncen. CeaA3b YMHOXEHMUSI CO CIOXEHNEM.

CBoncTBa MHOXECTBA LiefblX Yncern.

MoTnBauma paclwumpeHnst cuctembl Lenbix Yncen. NoHaTne obbIkHOBEHHON Opodu.
PaumoHanbHble yncna. CBoMcTBa MHOXECTBA pauMOHaribHbIX Yncen.

CnoxeHune paumoHanbHbIX YNCEN U ero CBOMCTBA.

. YMHOX€EHMEe paumoHarbHbIX YMCEN N ero CBONCTBA. [leneHne paunoHanbHbIX YMCen.
. 3anuck pauunoHanbHOro Ynucna B Buae gecsatnyHon gpobu. O6paleHne obblikHOBEHHON apobu B

KOHEYHYIO OECATUYHYIO.
BeckoHeuyHble nepuoguyeckne gecatmyHble aopodu. MaHTucca gpobu. ObpalleHne 6eckoHeyYHom
OEeCATMYHON nepunognyeckon apobu B 06bIKHOBEHHYIHO.

O6palleHne 0bbIKHOBEHHOW HECOKPATUMOW ApOoOM B BECKOHEUYHYO NEPUOOMNYECKYIO OECATUYHYIO
Apobb. Teopema 06 obpaleHMn 06bIKHOBEHHON APO6GU B YNCTO NEpPUOaNYECKYHO APOOb.
O6palleHne 0bbIKHOBEHHOW HECOKPATUMOW ApOoOM B BECKOHEUYHYHO NEPUOOMNYECKYID OECATUYHYIO
apobb. Teopema 06 obpaLeHnn 06LIKHOBEHHOM ApO6K B CMELLAHHYHO NEPUOANYECKYIO OPO0b.
MoHATHe nppaumoHanbHoro YmMcna. MotTMBauusa pacluMpeHns MHOXECTBa paLMoHarnbHbIX YMcern.
MHOXeCTBO AEWCTBUTENbHbLIX 4YMCEN Kak oObeguMHEeHME MHOXEeCTBa pauMoHanbHbIX W
nppaumoHarnbHbIX Yncern.

CBonicTBa MHOXeCTBa JeNCTBUTENbHbIX YNCEN.

CnoxeHne Ha MHOXeCTBe AEWCTBUTENbHbLIX YMCEN U ero CBOWCTBA. BbluMTaHMe Ha MHOXecTBe
AENCTBUTENbHbBIX YNCen.

YMHOXEHMe W [eneHne Ha MHOXecTBe [AeWCTBUTENbHbIX u4ucern. CBOWCTBA YMHOXEHMWS
OENCTBUTENbHbIX Yncen.

CBA3b YMHOXEHMWS CO CMOXEHMEM.

B3avMHO-0QHO3HaYHOE COOTBETCTBME MEeXOY MHOXECTBOM AEWCTBUTENbHbIX 4ucen u
MHOXECTBOM TOYEK NPSMOWN.

PaBHOMOLLHOCTb MHOXECTBa TOYEK NPSIMON 1 MHOXECTBa TOYEK NPOM3BOSIbHOIO OTpe3Ka.
UuncnoBoe BbipaxeHue 1 ero 3HadeHne. Yucnosble paBeHCTBa M HEPABEHCTBA.

OCHOBHblE CBONCTBA UCTUHHbIX YMCINOBbLIX PABEHCTB.

OCHOBHbIEe CBONCTBA MCTMHHbIX YMCIOBbLIX HEPABEHCTB.

MoHATne MHorouneHa. [lenMmocTb MHOrouYsieHa Ha OBYYSIEH.

Cxema BblUYUCNEHNIA 3Ha4YeHMI MHOro4reHa (cxema fopHepa).

lMoHATNE KOpHS MHOrouvneHa. Teopema 0 BO3MOXHOM HanbOorbLLIEM YMCIEe KOPHEN MHOTOYMEHa.
YpaBHeHMe ¢ ogHON nepeMeHHON. Teopembl O PaBHOCUIbHOCTU YpaBHEHWUNA.

[MoHATME COBOKYMHOCTWU ypaBHEHWA. YpaBHEHME C OBYMSA NEepeMeHHbIMU. YpaBHEHUEe MHUK B
CUCTEME KOOPAMHAT Ha NMOCKOCTW.

Cuctembl ypaBHEHUI C ABYMSI nepemMeHHbiMU. Cuctema OBYX JIMHEWHbIX YpaBHEHWA C ABYMSsi
Hen3BECTHbIMU, €€ pelleHune. [padunyeckas MHTepnpeTaunsa peLleHus.

HepaBeHcTBa 1 ux peleHus. Teopembl O PaBHOCUIbHbIX HEPaBEHCTBAX.

Cuctema HepaBeHCTB C OAHOW nepemMeHHOW. PelueHne HepaBeHcTBa Buaa |[x|<a, ana a>O0.
HepaBeHCTBa 1 CUCTEMbI HEPABEHCTB C ABYMSA NepPeMEHHbBIMMU.

COBOKYMHOCTb HEpPABEHCTB C OOHOW nepemMeHHon. PelieHne HepaseHCTB Buaa |x|>a, npu a>0,
JO o, £(x)-g(x)<0.

8(x)

COBOKYMHOCTb HEpaBeHCTB C OAHOW NepeMeHHoW. PelweHne  HepaBeHCTB ana@w,
g(x)

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

MoHaTne yncnoson yHKUUKN. CBONCTBA (DYHKLIUNA.

JIvnenHas dyHKUMA 1 eé cBoncTBa. HYacTHble cnyyav NMHENHON PYHKLMK.

O6paTHas nponopuMoHanbHOCTL U €€ cBorncTBa. [pobHO-paunoHanbHas yHKLUNS.

KBagpatnyHas dyHKUMs n eé cBoncTBa (00wmn Bua).

KBagpaTtuyHas dyHkums n eé csonctaa npu ¢=0, b=0.

KBagpatuuHas dyHKkums n eé ceorctaa npu ¢=0, b=0.

KBagpaTtuuHas dyHKums n eé ceorctea npu ¢=0, b=0.

KesagpaTnuHas pyHKUMSI BUAa y=(x-a)?n eé cBouncTBa.



Komnnekm sornpocos k 3a4emy Ne1

MoHATME BENUYMHBI. AOOUTUBHO-CKanNsipHble BENUYMHDI.

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

uenoe ymcno pa3. CBONCTBA YNCIIEHHOMO 3HAYEHMS OJTUHBI.

N3mepeHune anuH oTpeskoB, COM3MEPUMbIX U HECOM3MEPUMbIX C ATASIOHOM.

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

Mnowagb durypbl n eé nameperHne. PaBHoBeENNKME 1 paBHOCOCTaBNEHHbIE PUTrypbI.

Mnowanb NpAMOyronbHuKa.

lMnowaab napannenorpamma.

Mnowaab Tpaneymw.

Mnowanb NpaBUNbHOrO MHOrOYronbHUKA.

10 Mnowaab NpoM3BONbLHON NSIOCKON OUrypbl U €€ U3MepeHne.

11. N3amepeHne nnowagmn npomsBonbHON OUrypbl C MOMOLLBIO NaneTKu.

12. O6bEM Tena u ero usmepeHue.

13. O6BbEM NpaAMOyronbHOro napannenenvnea.

14. O6bEM HaAKNOHHOro Napannenenunea.

15. O6bEM Npn3MbI.

16. O6bEM Nupamuabl.

17.06BbEM UnnMHapa n KoHyca.

18. O6bEM wapa n ero YacTew.

19.MoHaTne nnowagu nosepxHocTn Ten. [lnowanb cdepbl. bBokoBas nNoOBEPXHOCTb
uMnmHapa, KoHyca u chepmyeckoro cermeHTa.

20.MNpeobpasoBaHus nnockocTn. Buabl npeobpasoBaHmii NIIOCKOCTH.

21.MapannenbHbln NEPEHOC KaK ABMXXEHME MIOCKOCTH.

22.T1oBOPOT KaK ABWXXEHME MNOCKOCTMU.

23. LleHTpanbHasa cummMeTpus Kak ABMXKEHUE NIOCKOCTMU.

24. OceBasi CUMMETPUS Kak ABMXXEHNE NINIOCKOCTMU.

25.TomoTeTns kak npeobpasoBaHmne nogodus.

26. Tabnuua kak cpeacTBo nNpeacraBneHnsa nHgopmauun. CTpyKTypHbIE aNeMeHTbl Tabnumubl.
MpaBuna odopmneHns MHPOPMaUMOHHbLIX Tabnuy,.

27.padbbl Kak cpeacTBo Budyanmsaumm uHdopmauum o OTHOLIEHUSX Mexay ObbekTamu.
OpueHTUpoBaHHbIE N HEOPMEHTUPOBAHHbIE rpadbl. [lepeBso.

28.3agava kombuHaTtopHoro aHanmsa. OcHoBHbIE Npasuna n opmMmynbl KOMOMHATOPUKM.
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Komnnekm sornpocos k 3a4emy Ne2
[enykTMBHOE NOCTPOEHUE reoMeTpun B Hadanax Eesknuaa.

reomeTpus H.U. Jlob6auveBckoro.

Akcuomatuka M'unbbepTa.

3agaun Ha MNOCTpOeHue, pelwaemble C MOMOLBK UUPKYNA U JIMHENKN. AKCUOMBI

WHCTPYMEHTOB NOCTPOEHMS. TuMbl 3a4a4 Ha NOCTPOEHME.

OTanbl pelweHnsa 3agadv Ha MOCTpOoeHue. AneMeHTapHble 3aJayn Ha NOCTPOEeHWUe.

(peweHmne 3 3agad Ha BbIBOp npenoaasaTens)

B3anmHoe pacnonoxeHue 2 oKpYXHOCTEN.

B3anmHoe pacnonoxeHne NpsiMon N OKPYXHOCTW.

PelueHne 3agay Ha NoCcTpoeHne MeToAoM NepeceyeHun.

Anrebpanyecknii MeToA pelleHns 3agay Ha NOCTPOEHMe.

0. MNocTpoeHne npaBWibHbIX MHOrOYrofnbHUKOB. [lpumepbl 3agady Ha MOCTPOEHue,
HepaspeLUMMbIX LMPKYeM 1 NNHENKOW.

11. MNapannenbHoOe NPoeKkTUpoBaHME N ero CBOMNCTBA.

12. MHororpaHHuk. Teopema 3rinepa 0 MHOrorpaHHUKax.
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MpomexyToyHas aTTecTauus npoBOAMTCS B COOTBETCTBMM C [lonoxeHnem o npoBeneHun
NPOMEXYTOYHON aTtTectaumn obydarowmxcs no  NpodeccMoHanbHbIM  NpOorpaMMam  BbICLUErO
obpas3oBaHus.

KOHTpOnbHO-M3mMepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaummM BKNOYalT B cebs
TEOpPETUYECKNE BOMPOCHI, MO3BOMAOLWME OLEHUTb YPOBEHb MOSYYEHHLIX 3HAHWA W MNpPaKTUYecKoe
3aJaHne, No3BONAOLLEE OLEHNTb CTENEHb CHOPMUPOBAHHOCTU YMEHMWI N HABBLIKOB.



I'Ile OoLueHnBaHUN NCNoNb3yOTCA KoNnvyeCTBeHHada WwKara OLEeHOK.

Tpe6oBaHUsA K BbINONHEHUIO 3aAaHUN (LLUKanbl U KPUTEPUM OL,eHUBaHUS)

Ona oueHuBaHuA pe3ynbTatoB OOy4eHMA Ha 3K3aMeHe/3ayeTe MCMonb3ylTca cneaylolme

nokasarenu (3YHbl 13 19.1):
1) 3HaHue y4ebHOro matepmana un BriageHne NOHATUMHBLIM anmnapaToM OCHOBHbIX COAepXXaTerbHbIX

pasaenoB NPorpaMmbl;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTb OTBET NPaKTUYECKMMU NpUMepamm
4) BnageHMe MeTogamm gokasaTenbCcTBa U MaTeMaTUYECKOro MogeNMpoBaHus;
5) ymeHue pelsaTtb NnpakTnyeckme 3agadm No OCHOBHbLIM codepkaTernbHbIM pasaenamM nporpaMmmei.

[Ona oueHuBaHMA pes3ynbTaToB OOy4YeHWMst Ha 9K3amMeHe (3a4eTe C OLEHKOW) ucnonb3yetcs 4-
BGannbHag Wwkana: «0TNINYHO», KXOPOLLUOY», KYOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYeHNs1 Ha 3a4eTe UCMOoNb3YeTCsA — 3a4TEHO, HE 3a4TEHO



