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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI
51.0.05.03 MATEMATUKA N UHPOPMATUKA

1. Kog u HaumMeHoOBaHMe HanpaBJieHnsa NoAroToBKu:

44.03.05 lMNMeparornyeckoe obpasoBaHue (C AByMS NPOPUASMU NOAFOTOBKM)
2. Mpodmnu noagrotoBkn. HavyaneHoe obpasoBaHue. [JowkonbHoe obpasoBaHune

3. KBanudukauma BbinyckHuKa: 6akanasp

4. dopma oby4eHUs: ovHasi, 3a04Has

5. Kachenpa, oTBevarLan 3a peanmsaumo AUCLUNINHBI:

Kadbepa Teopum 1 METOAMKM HavyanbHOro obpasoBaHus

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

7. PekomeHaoBaHa: Hay4yHO-meTogmyeckum cosetom dunmana, ot 19.05.2025 npotokosn Ne 8

8. YuebHble rogbl: 2025-2026, 2026-2027, 2028-2029 CemecTpbl: 1-5 (0go)
2025-2026, 2026-2027, 2027-2028, 2028-2029 CemecTpbl: 2-7 (3¢p0)



9.lenu n 3apgayum y4e6HON AUCLIMNIIUHDI.

Llernibto oceoeHusi ducyunuHbl s819emcsi NOAroToBka byayuiero cneuyvanucta, obnagatowero
Heo6Xo4MMbIMN TEOPETUYECKUMM 3HAHUAMUN N NPAKTUYECKMMUN YMEHUSIMU, obecneyvmBaoLLMm
BO3MOXHOCTb peanu3auumn KayecTBeHHOro obpasoBaTernbHOro npouecca Mo npeameTHom
obnactm Matematmka n WHdopmaTtuka, pOopMMpOBaHMSA SneMeHTapHbIX MaTemMaTU4eCKuX
npeactaBneHnn  OOWKOSMIbHUKOB W MaTeMaTU4eCKUX  3HaHWW, YMEHWW, HaBblKOB U
KOMMNETEHTHOCTEN MNagLNX LLIKONbHUKOB.

3adayu OucyunmnuHsbl:

— OCBOEHME TeOopeTMYeCKMx OCHOB npenodaBaHus OUCUMNAWH  npeaMeTHon obnacTu
MaTematka W WHGOPMaTMKa B HavanbHOW LWKOMe U  (opMUpOBaHUA 3nNeMeHTapHbIX
MaTeMaTMyecKnx NpeacTaBneHnin AOWKONbHUKOB;

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

— MOTMBMPOBAHWE CTYAEHTOB K OCO3HAHWUIO U MNPUMEHEHUIO TEOPETMYECKUX 3HAHWA Mpu
NpoekTMpoBaHnn obpasoBaTenbHOrO npouecca B HayanbHOW LWIKOMEe W [OOWKOSbHOM
obpasoBaTenNbHOM yYpEeXaAEHUN;

- pacKpbITb MMPOBO33pEHYECKOE 3HAYEeHMEe MaTeMaTuKuK, yrinybuTb NnpeacTtaBneHnsa CTy4eHTOB O
pPONN N MECTe MaTEMATUKN B U3YYEHUN OKPYXKatoLLLEro MUPa;

- cnocobCcTBOBaThL PA3BUTMIO HAYHHOIO MblLUNIEHNA 0By4vatoLLmMXCs;

- pasBuBaTb YMEHUS CaMOCTOATENbHOM paboTbl 0by4vatowmnxcsa ¢ y4ebHbIMM NocodmnsamMm n NHoM
MaTtemaTuyeckon nutepaTypon.

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

[Ana ocBoeHns gucumnnunHel MaTtematvka u uHdopMaTuka CTYAEHTbl UCNOMb3YIoT
3HaHUSA, YMEHUs, HaBblkM, C(OPMUPOBAHHbIE B X04€ W3YYEHUSA LWIKOSIbHbIX AUCUUNINH
npegmeTHon obnactn Matematuka n MHgopmaTtuka.

N3yuyeHne gaHHOM ANCUMNNUHBI ABNSEeTCs HeO6X0aAMMOM OCHOBOW AN NOCneayoLwero
OCBOEHNA OUCUMNIMHBbI  MEeTOAMKa npenojaBaHus MaTeMaTUKM B HadanbHOW  LKone,
MHdopmaTrka n metogmka ee npenofaBaHnd B Ha4anbHOW LLKOSE C MPaKTUKYMOM.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNeTEHUMSIMU BbINMYCKHUKOB):

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

3Haem: OCHOBHbIE MOHATUSA, (*)aKTbI n
TeopeTndecKkmne nonoxXeHmnsa

CnocobeH COOTBETCTBYIOLUNE NPEeAMETHON
OCYLLIeCTBNATb OemoHcTpupyet obnactn MatemaTuka 1 MHopmaTuKa
negarornyeckyro crneumarnbHble HayyYHble Ymeem: pelwaTtb OCHOBHbIE TUMbI

OrlIK-8 [eATernbHOCTb Ha OlK-8.4 3HaHuA B NnpakTU4eckMx 3agay npegmMmeTHom
OCHOBEe COOTBETCTBYIOLLIEN obnactn MaTtematuka n uHcopmartumka
crieymarbHbIX npeaMeTHon obnacTu. Bnadeem: oCHOBHbIMW MeTOAAMU
Hay4HbIX 3HaHWUI Hay4HOro nosHaHus,

COOTBETCTBYHOLUMM NPEAMETHOM
obnactu MatemaTvka U MHdopmaTHka




MK-3

MK-3. CnocobeH
ocBauvBaTb U
ncnonb3oBaTb
6a3oBble Hay4HO-
TeopeTuyeckue
3HaHWA U
npakTuyeckue
yMeHMs Mo
npeameTy
(npeameTHoOM
obnactu) B
npodeccuoHansHon
OedarenbHocTu (B
COOTBETCTBMM C
npocunem n
ypOBHEM 00y4eHus1)

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

3Haem: OCHOBHbIE MOHATUSA, hakTbl U
TeopeTUYecKme NoroxeHus
ANCLUWNIMHBLI HeoBXoAMMblE AN
peLLeHnss MEeTOAMYECKUX 3aday npu
opraHusaummn y4eGHoro npotecca rno

MK-3.1 pelleHns avcuunnuHam npegmeTHon obnactu
negarorm4yeckux, MaTematuka n nigopmaTuka
METOANYECKMX U YmMeem: NpyMeHATb TeopeTnyeckne
OpraHn3aumoHHO- 3HaHMSA NS peLleHNst NPaKTUYECKnX
ynpaBreH4YeCcknx 3agau. 3agay B o06beme, HeoOxoaAMMOM Ans

peLleHNs METOANYECKMX.
[MpuMeHsieT HaBbIKK 3Haem: 6a30Bble TeOpeTMYECKME
KOMMMEKCHOro aHanm3a n | NoHATMA 1 dhakTbl, Heobxoaumble ans
cuctemaTnsaumm KOMMNJIEKCHOro aHanusa u
6a30BbIX Hay4YHO- cucTemaTmMsauum coaepxaHms
TEOPETUYECKNX 3HAHWI npegmMeTHon obnactu Matemartuka n
no NpeameTHbIM nHdopmaTtumka

MK-3.2 obnacTam Ha4anbHOro Bnadeem:
obuero obpasoBaHua 1 - MeTogamn maTeMaTU4ecKoro
obpa3zoBaTteribHbIM JokasaTenbCTBa ¥ MOAENMPOBaHMS,
06nacTaM JOLIKOMBHOIMO | HEOOXOAMMbBIMU AN KOMMIIEKCHOrO
obpaszoBaHusa ans aHanusa u cuctematusaumm 6a3oBbix
peLleHns Hay4HO-TEOPETUYECKNX 3HAHWI NO
npoceccuoHanbHbIX npegmeTHon obnactn Matematuka n
3apau. nHdopmaTtumka

3Haem: OCHOBHblE TEOpeTUYECKNE
NonoXeHns npeaMeTHon obnacTtu
MaTtemaTtuka n nHopmaTuka,
HeobxoavMble Anst rPamMoTHOWN
WHTEepnpeTaumm SBAeHNs 1 NpoLeccoB
B pamKax AaHHOW NpeameTHon obnacTu
Ob6bacHseT C Y4ETOM COBPEMEHHOIO YPOBHS
(nHTepnpeTupyeT) pasBUTMSA HayKn N BO3PACTHbIX
ABMNEHUSA 1 NpOLIecChl B ocobeHHoCTeN obyvatoLmxcs.
pamMKax NpeaMeTHbIX YmMeem: nHTepnpeTupoBaTh ABEHNS U
obrnacTei Ha4yanbHOro npoLecchl B pamKax NpeamMeTHON
obLwero obpasoBaHus 1 obnactn MaTtematuka n uHcopmartumka
MK-3.3 obpaszoBaTerbHbIX C y4eTOM COBPEMEHHOI0 YPOBHS

obnacTei goLWKOMNBHOro
06pa3oBaHus C y4eTOM
COBPEMEHHOI0 YPOBHS
pasBUTUS HayKK U
BO3PaCTHbIX
ocobeHHocTen
oby4yarowmxcs.

pasBUTUSA HayKn U BO3PACTHbIX
ocobeHHoCTeNn 0byyaroLwmuxcs ¢ onopown
Ha TeopeTu4eckmne 3HaHWs No SaHHON
aNcuMnmmHe.

Bnadeem:

- pasnUyHBIMK MeTO4AMM
MaTeMaTM4yeckoro MOA4eMpoOBaHus,
Mo3BOMSAOWMMY UHTEPNPETUPOBATL
SIBNEHMUS 1 NPOLIECCHI B pamMKax
npegmeTHon obnactn Martemartuka u
nHdopmaTmka ¢ y4eTOM COBPEMEHHOTO
YPOBHS Pa3BUTUSI HAYKN U BO3PACTHbIX
ocobeHHocTen obyyaroLmxcs.

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

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




13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl

OuHas ¢hopma o6y4eHus

TpyaoemMKocTb
Bug yuebHowm paboTbl Mo cemecTpam
Bcero 1 > 3 2 5
KoHTakTHas paboTta 224 52 54 52 36 30
B TOM 4yucne: nekumnu 86 18 18 18 18 14
npakTuyeckne 138 34 36 34 18 16
CamocTosTensHas paboTta 244 56 54 56 36 42
lMpomexyTodHasa aTTectaumst — ak3amMeH, 3a4eT 108 36 36 36 0 0
WUtoro 576 144 144 144 72 72
3aoyHas ¢popma o6yyeHus
TpyaoemMKocTb
Bug yuebHowm paboTbl Mo cemecTpam
Beero 2 3 4 5 6 7
KoHTakTHas paboTa 74 8 10 20 16 10 10
B TOM 4yucne: nekumnmn 30 4 4 8 6 4 4
npakTuyeckne 44 4 6 12 10 6 6
CamocTosTenbHas paboTta 467 64 53 115 119 58 58
lMpomexyTodHasa atTectaumsi — aK3amMeH, 3a4eT 35 — 9 9 9 4 4
Utoro 576 72 72 144 144 72 72
13.1. CopepxxaHue gUCLUUNIUHbDI
Peanunzauus
pasgena
Ne HanmeHoBaHue C ONCUUNINHBI C
ofepxaHue pasgena gucuUmnivHbl
n/n pasgena gQucLMnInHbI NMOMOLLIbIO
OHNaviH-Kypca
OYMK

1. Jlekuun

OnemeHThI Teopun
MHOXECTB

1) MNMoHsATUE MHOXecTBa. DNemMeHT MHoXecTBa. Obo3HaveHne
MHOXeCTB K ero anemMeHToB. KoHeyHble M OeckoHeuyHble
MHOXecTBa. [lyctoe MHOXecTBo. 3ajaHne MHOXecCTBa.
Cnoco6bl 3afjaHus MHOXeCTB. MoamHoXecTBO.
CobcTBEHHbIE M HeCcOOCTBEHHble MNOAMHOXecTBa. Yucrno
BCEX MOAMHOXECTB KOHEYHOro MHOXeCTBa. YHMBepcanbHoe
MHOXeCTBO. PaBHble MHOXecTBa. CBA3M (OTHOLLEHUS) MeXay
MHOXecTBamMu. V3o0paxeHne MHOXECTB C  MOMOLLbIO
Avarpamm (kpyros) Snnepa.

2) [MepeceveHne wmHoxecTB. OO603HadyeHMe onepauum
nepeceyvyeHuss MHOXeCTB. MnnocTpaums Ha kpyrax dunepa.
CeolicTBa KOMMYTaTUBHOCTU " accounaTuBHOCTU
nepeceyeHnsa MHoxecTB. [lokazaTenbCTBO 3TUX CBOWCTB U UX
unncTpaumMa  Ha o kpyrax Ownepa. YacTHble criyydau
nepecevyeHnss  MHOXeCTB. O6beanHeHne  MHOXECTB.
0O06o03HayeHne onepauumu ob6beanHeHNs MHOXeCTB.
Wnnioctpauua Ha  kpyrax Onnepa. Vcnonb3oBaHue
00beauHEHNsT MHOXECTB B Kypce MaTeMaTuku HadarbHON
wkornbl. CBOWCTBA KOMMYTATMBHOCTU W acCOLMATUBHOCTU
obbeanHeHnss MHOXecTB. [loka3aTenbCTBO 3TUX CBOWCTB U
X WNICTpauMs Ha kpyrax Jwnepa. YacTHble criyyam
06beguHeHust MHOXECTB. Pa3HocTb MHOXECTB.
0O0603HayeHWe onepauun pasHoCTU MHOXeCTB. nntocTpauums
Ha Kkpyrax OJunepa. [ononHeHve MOAMHOXeCTBa [0
MHOXeCTBa, 0603Ha4YeHne, NNNCTpauus Ha kpyrax dnnepa.




VMcnonb3oBaHme pasHOCTM MHOXECTB B TOM Cryyae, Korga
OOHO MHOXECTBO $BISIeTCS MOOMHOXECTBOM [ApYyroro, B
Kypce MaTemaTuKn HadanbHOW LUKOSbI.

3) Pa3bueHne MHOXecTBa Ha knaccbl. Knaccudpukauums.
[ekaptoBo npousBegeHne  MHoxecTB.  O6o3HayeHue
onepauun [JekapToBa NPOU3BEAEHUS MHOXecTB. Yucno
31EMEHTOB [eKkapToBa Mpou3BeneHnUst MHOXeCTB. [lekapToB
KBagpat MHOXeCTBa. AHTUKOMMYTaTMBHOCTb "
aHTMacCOLMaTUBHOCTb JeKkapToBa NPOU3BEAEHUS MHOXECTB.
OncTpmbyTUBHOCTL AekapToBa MNPOWM3BEAEHMS MHOXECTB
OTHOCUTENBHO OOBbEeAMHEHVMS W pPa3HOCTM  MHOXECTB.
[okaszatenbctBO 3TMX CBOWCTB. [loHATME  KOpTEXa.
[ekapToBO Npou3BeAeHNEe KOHEYHOrO YMCra MHOXECTB.
PaznnyHble cnocobbl unncTpaumm JekapToBa
npou3BeaeHnss MHOXXECTB

CooTBeTCcTBUSA U
OTHOLLEHUsA

4) CooTBeTcTBME MEXOY 9neMeHTaMu [OBYX MHOXEeCTB.
OnpepneneHne n obosHayeHne. OGnacTn OTMpaBneHua wu
npubbITHSA, 06nacTb onpedeneHns 1 MHOXECTBO 3Ha4YeHuin
cootBeTcTBUA. OBGpa3 n npoobpas. pad cooTBETCTBUS.
padunk cooTtBetcTBUSA. Cnocobbl 3agaHMs COOTBETCTBUS.
Mpumepbl  COOTBETCTBMSA  MexXOy  9drneMeHTamMn  ABYX
MHOXECTB B Kypce MaTeMaTUKM HayanbHOW  LUKOSbI.
O6paTHble " NPOTMBOMOSIOXHbIE COOTBETCTBUSI.
OtobpaxeHuss n ux Buabl. 'pacd n rpaduk otobpaxeHus.
B3anmHO opHO3HauHble oOTObpaxeHusi. PaBHOMOLLHbIE
MHOXeCTBa.

5) BuHapHble OTHOLLEHNsI Ha MHOXecTBe. Cnocobbl 3agaHns
OTHOLLEHUSA MeXAy JdneMeHTamum MHOxecTBa. [lpumepbl
OTHOLLUEHUN MeXay 3nemMeHTaMn MHOXEeCTBa B Kypce
MatemaTuKM HadanbHOM wkKonbl. CBOWCTBA OTHOLUEHUN.
OTHOLWeEHNEe 3KBUBANEHTHOCTM M pa3bueHne MHOXecTBa Ha
knaccbl. OTHOLWEHMA CTPOroro W HEeCTPOororo nopsiaka.
Ynopsigo4yeHHble MHOXECTBA.

AnemMeHThI
MaTemMaTU4ecKomn
NOrUKN

6) MoHATma. O6bEM 1 cogepxaHue noHaTus. Onpepenexve,
cBOWCTBa M npu3Hakm noHaTus. Onpegensemble U
Heonpegensiemble  noHATUS.  Cnocobbl  onpegeneHus
noHATMa. TpeboBaHusa K  onpegeneHuam. CTpykTypa
onpeeneHns Yyepes poa 1 BUOOBOE OTNNYUe.

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

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

3KBMBanNeHuus, otpuuaHue. Tabnuubl 3HaYEHUA NCTUHHOCTU
norunyecknx onepauuit. Jlormyeckue opmynel. TaBTONOrMM.
9) BbickasbiBaTenbHble hopMbl (NpeaukaThl): onpeaeneHue,
obo3HavyeHne. OO6nacTtb onpegeneHns U  MHOXECTBO
WUCTUHHOCTW NpeaukaTa. MNpocTble 1 cocTaBHble NpeanKaThl.

Jlornyeckne onepaumm Hag npegukaTamu: KOHbLHOHKLNS,
OM3BIOHKUMA,  UMNMMKauUud, 9SKBMUBAmNeHuuMs, OTpuulaHue.
MHOXecTBa  WCTUHHOCTM  MOTMYECKMX  onepaumin  Hapg
npegukaTamu. KeaHTOp®I. OnpepeneHne 3HavYeHun
UCTUHHOCTU  MNPEenyioKeHUNn,  cogepXaliMx  KBAHTOPbI.
OTpuuaHue  BbiCKasblBaHWA,  COAEPXalMX  KBAHTOPbI.
OTHOWeEHMA NOrMYeckoro crnegoBaHMs U PaBHOCUIBHOCTM.
Heobxogumble 1 JOCTaTOYHbIE YCOBUSI.

PasnnuHble nogxoabl K
NOCTPOEHUIO  CUCTEMBI
Lenbix
HeoTpuuaTenbHbIX
yucen.

10) TeopeTUKO-MHOXECTBEHHbIA MOAX04 K MOCTPOEHMUIO
CUCTEMbl LenblX HeoTpuuaTtenbHblXx 4ucen. [loHATue
HaTypanbHOro 4mcna W Hynsa. MHOXecTBO  LenbIxX
HeoTpuuaTenbHbiX Yncen. OTHOLWIEHUSI «PaBHO», «MEHbLUEY,
«bonblue» Ha MHOXECTBE LefNblX HeoTpuuaTenbHbIX YnUCEN.
HaTypanbHbii psg. Pag uenbix HeoTpuuaTenbHbIX 4ucen.
CnoxeHne Ha MHOXECTBE LiefblX HEOTPULATENbHBIX YACEN U




ero ceovictBa. BBegeHune onepaumm CrnoxeHnsa B HayarbHOM
Kypce MaTemMaTukn. BblumTaHme Ha MHoOXecTBe UenbixX
HeoTpuUuaTenbHbIX Yncen. CBA3b BbIMUTAHUSA CO CIIOXKEHUEM.
BBegeHne onepauum BblMMTAHUA B HayanbHOM  Kypce
mMaTemaTukn. [lpaBuna BbIYMTAHUA 4YUCAA M3 CYMMbl U
CYMMbl M3 u4ucra. YMHOXEHME Ha MHOXEeCTBe LerbiX
HeoTpuuaTenbHbIX Yucen u ero ceonctaa. CBA3b YMHOXEHUSA
CO cnoxeHveMm. BsepgeHue onepauun yMHOXEHUS B
HayanbHOM Kypce Mmartematuku. [leneHne Ha MHOXecTBe
LuenbiX HeoTpuuaTemnbHbIX YuCen: MO COAepXaHul U Ha
paBHble 4YacTu. CBA3b AeneHuss ¢ yMHoxeHuem. Cnydau
geneHna ¢ Hyném. BsepgeHwe onepauuMuM OeneHvs B
HayanbHOM Kypce MaTemaTuke. [leneHne C oOCTaTKOM.
[MpaBuna geneHusa cyMmmbl 1 NPOU3BEAEHMS HA YUCHO.

11) AkcumomaTtmyeckoe MNOCTPOEHME CUCTEMbl HaTyparbHbIX
yncen. MNMoHaTe 06 akcMomaTMyeckom MeTode MOCTPOEHUS
Teopun. OTHOLWIEHME «HEMNOCPEeACTBEHHO crnefosaTb 3ay.
Cuctemsbl MeaHo. HatypaneHbii psa. Onpegenenune Lenoro
HeoTpuuaTtenbHoro uucna. Psag uenbix HeoTpuLaTenbHbIX
yncen. Metog martemaTuyeckon wmHAykuuu. CrnoxeHue Ha
MHOXECTBE LenbiX HeoTpuuaTernbHbIX YACen U ero CBOMCTBA.
Tabnuua cnoxeHns 0gHO3HAYHbIX Yncen. 3aKoHbl COXEHWS.
12) YMHOXEHWEe Ha MHOXEeCTBE LeNbIX HeoTpuuaTenbHbIX
yucen M ero cBOWCTBa. Tabnvua yMHOXEHUS O4HO3HaYHbIX
yucen. 3akoHbl YMHOXeHUs. BbluuTaHMe Ha MHOXecTBe
Lenbix HeoTpuuaTenbHbIX Yicen U ero ceonctea. Tabnuvua
BbluMTaHMa uucen. [lpaBuna BbluuMTaHusA. [eneHue Ha
MHOXECTBE LefblX HeoTpuLaTEeNbHbIX YUCEN, Kak onepauus
obpaTHas YMHOXEHMIO. Heobxogumoe ycrosue
CYLLIECTBOBAHWUSI 4aCTHOro HaTtypanbHbiX 4ucen. [lpaBuna
nenenus. [eneHne ¢ ocTtatkoMm. CBOWCTBaA MHOXecTBa
uenbiX HeoTpuuaTernbHbIX Yucen. MHOXeCTBO HaTyparnbHbIX
ymncen Kak rpynna.

13) HaTypanbHoe u4ucro Kak pe3ynbTaT U3MepeHusi
BenunuuHbl. MNMoHATME OTpeska HaTypanbHOro psga uyucen u
CYéTa 9NeMeHTOB KOHEeYHOro MHoxecTtBa. [lopsgkoBble K
KONMMYeCTBEHHbIE HaTypanbHble yncna. Cuctema namepeHuns
BeNMYMHbI.  TOHATMA  MepkM N Mepbl  BENUYMHbI.
HaTtypanbHoe 4ncno kak mepa BenuuuHbl (OfIMHbI OTpeska,
nnowagn  nNpsMOyrosfibHUKa, O6bEMa  MPSMOYroOfibHOro
napannenenunega, Maccbl Tena, NPOMeXyTka BpPEMEHW).
CyMma HaTypanbHbIX YMCEN Kak Mepa BENWYUHbI, Hanpumep,
ONWHBbI OTpe3Ka, COCTOSILLEro M3 ABYX [OaHHbIX OTPE3KOB.
PasHoCTb HaTypanbHbIX 4MCen Kak Mepa BeNUYuHbI,
HanpuMmep, ANWHbl OTpeska, SABNAKLWErocs OONOMHEeHUEM
ofHoro otpeska Ao Apyroro. lNMpoussegeHue HaTyparnbHbIX
yncen Kak Mepa BenuuuHbl, Hanpumep, ANWHbI OTpeska B
pe3ynbTate nepexoda OT OAHOW efuHuubl K Aapyron, 6onee
Mernkon. YacTHoe HaTypanbHbIX YMCEN Kak Mepa Benu4uHbl,
Hanpumep, AMNVHbI OTpe3ka B pe3ynbTare nepexoga oT
OOHOV eQnHWLbI ONUHBI K ApYyron, 6onee KpynHoW.

Cuctembl cHUCTIEHUS

14) TloHaTwe cuctembl cuyucneHus. [103UUNOHHBIE U©
HEeno3nUMOHHbIE CUCTEMbI CYMCEeHNs. [lecaTnyHas cuctema
cunmcnenus. [ecatuyHad 3anucb HaTypanbHOro 4uvcna.
HaseaHwue uncen. CpaBHeHue uucen. PaspsigHble eanHuubl,
knaccel 4ucen. CnoXeHMe MHOrO3Ha4YHbIX 4Yucen u ero
anroput™M.  BbluMTaHMe  MHOrosHauHbIX 4ucen U ero
anroputM.  YMHOXEHVWe MHOro3HaudHbIX 4ucen u  ero
anropuTtm. [leneHve MHOro3Ha4HbIX YNCen 1 ero anropuTM.
15) T[lo3uUMOHHbIE CUCTEMBI CYMCNEHUS, OTMUYHbIE OT
OECATUYHON CUCTEMbI CYMCHEHUs. 3anncb N YTEHUE Yucen.
CpaBHeHue yucen. ApudmeTtudeckue gencteus. lNepexoq ot
3anncy Yucra B OOHOW CUCTEME CYMCIEHUS K 3anucu ero B
OpYron cucTeme CYMCneHus.




[JenumocTtb Ha
MHOXXeCTBe LienbiX
HeoTpuuaTtenbHbIX
yncen

16) OTHOWeEHNe [OEenuMMOCTM Ha MHOXECTBE  LEerbiX
HeoTpuuaTernbHbIX Ynucen n ero cBoncTBa. Mcnonb3oBaHue
OTHOLUEHUSA [EeNUMMOCTM B Kypce MaTeMaTuKM HavarbHON
Wwkonbl. Teopembl O AenNMMOCTU CYMMbl, pPasHOCTU W
npousBeneHua umcen. Teopema O HeOEeNUMOCTM CYMMBbI.
MpusHakn pgenumoctn Ha 2, 3, 4. 5, 9, 25. lpoctbie u
cocTtaBHble 4ucna. CsorctBa npocTbix ymcen. Cnocobbl
pacno3HaBaHug NpocTbiX Yncen. PeweTto OpatocdeHa.

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

PacwupeHne noHaTUNA
yucna

18) T[loHaTne anrebpaudeckor onepauun. CsoncTea
anrebpauyeckux onepauui. Anrebpanyeckme CTPYKTypbl C
ofHOM 1 ABymSA anrebpanyeckumm onepaumnsamu.

19) WcTopusi BO3HWKHOBEHWSI MOHATUA OTpULATENBHOro
yucna, uppaumoHaneHoro uyucna. TpeboBaHusa K npoueccy
pacwmpeHuss noHATUS  uyucna. OTpuuaTtenbHble  Uenble
yncna. Mogynb uenoro uvcna. Onepauunm Hag UenbiMU
yncnamu. CBoMCTBa MHOXecTBa Uenbix 4ucen. Konbuo
LenbIxX yucen. OObIkHOBEHHas apobb. MoHsaTne
OObIKHOBEHHON [OpobM B Kypce MaremaTuku HavarbHOM
wkonbl. PaBHble agpobu. OCHOBHOE CBOWCTBO [AOpobu.
Cokpawenne ppoben. [lpuBeneHne ppoben k obuwemy
3HameHaTento. OTHOLEHNE «pPaBHO» Ha MHOXeCTBe Apoben.
20) TloHATME nNONOXWUTENbLHOMO pPaLMOHanbHOro 4ucna.
CnoxeHne  NONOXWUTENbHbIX  paUMOHanbHBIX  YMCen.
MpaBunbHble 1 HenpaBunbHble Apobu. CmeluaHHble yucna.
3akoHbl (cBoncTea) CNOXeHns NONOXMTENBHbIX
pauMoHanbHbIX  4yucen.  BbluuMTaHMe  NONOXWUTENbHbIX
pauMoHarnbHbIX  Yncen.  YMHOXEHME  MONOXUTENbHbIX
pauMoHarnbHbIX 4ucen. 3akoHbl (CBOWCTBA) YMHOXEHMS
NONOXMTENBHbIX pauMoHarnbHbIX yucen. Oenenne
NONOXMTENBHbIX paunoHanbHbIX yncen. CeoiicTBa
MHOXECTBa MONOXUTENbHBLIX pauMoHanbHblX uYucen. [None
pauMoHarnbHbIX YAcen.

21) MoHATne n obosHavyeHue gecatnyHon apobu. Onepaumm
CNOXEHWSs!, BbIYUTAHUA W YMHOXEHUS Hag [EeCATUYHLIMU
apobsamu. CpaBHeHue pJdecaTudHbix gpoben. O6palueHune
0b6blkHOBEHHON Apobu B AecAaTudHyto Apobb. BeckoHeuHble
OecsaTuUYHble nepuogmnyeckne Apobu. [eneHve AeCATUYHbIX
apoben. O6paueHue 6eckoHe4YHoM [EeCATUYHOM
nepuoanyeckomn opobu B 06bIKHOBEHHYHO OPOOb.

22) TlMoHATUE NONOXUTENBHOMO MppPaUUOHANbLHOrO 4Yucna.
MonoxutenbHble AencTBUTENbHbIE Yucna. Onepaumn Hag
NONOXMUTENbHBIMA ~ OENCTBUTENBHBIMUA  Yncnamn.  3aKkoHbl

CNOXeHus1 7] YMHOXEHUS. CsolicTBa MHOXEeCTBa
NONOXUTENbHbIX OENCTBUTENbHbIX ymcern. MNone
OEeNCTBUTENbHbIX yucen. B3aumHo OIHO3Ha4YHOEe

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

BblipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
YpPaBHEHUS, (OYHKLIMM

23) Andasut maTemaTuyeckoro  fAsblka. Yucnosoe
BblpaXEHME U ero 3HadeHue. YucroBble paBeHCTBaA W WX
cBonctBa. YucrnosBble HepaBeHCTBA U UX CBOWCTBaA.
KOHBIOHKUMSA 1M OU3BIOHKUUS  YUCMOBBIX  HEPaBEHCTB.
BblpaxkeHne ¢ nepemMeHHon, ero obnacTb onpegeneHus.
ToxgecTBeHHble Npeobpa3oBaHnNsl BblpaXXeHW. ToXOeCcTBO.




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

24) YpaBHeHne ¢ ogHow nepemeHHon. KopeHb (pelueHwue)
ypaBHeHuda. Obnactb onpegeneHunsa ypasHeHusi. MHOXecTBO
pelleHun ypaBHeHunsa. PaBHOCUNbHbIE ypaBHEHUsI. Teopembl
O pPaBHOCWUMBHOCTU YypaBHEHWW. [lOHATME COBOKYMHOCTU
ypaBHeHui. PewweHne ypaBHeHu Buga |x|=a, agna a>0, n (x-
a)(x-b)(x-c)...(x-g)=0. YpaBHeHue c OBYMSA NEepPEeMeHHbIMU,
€ro MHOXECTBO pELUEHUA. YpaBHEHWE §NVMHUM B CUCTEME
KOOpAWHAT Ha MIIOCKOCTU. YpaBHEHNE OKpYXHOCTU. CucTema
OBYX YpaBHEHUN C [OBYMS MEPEMEHHbIMW, €€ peLleHus.
padmnyeckoe pelleHne cUcTeMbl ABYX YPaBHEHUIN C OBYMS
nepemMeHHbIMU. MHOXECTBO peLleHMA  CUCTEMbI  OBYX
NVHENHbIX YpaBHEHWIN, reomeTpuyeckas WHTepnpeTauus.
PeweHne ypaBHEHUW U CUCTEM YypaBHEHWA METOAOM
BBEEHUS HOBbIX nepemMeHHbiX. OgHOPOAHbIE ypaBHEHUSA U
CUCTEMbI ypaBHEHUN, WX peleHns. YucneHHble MeToAabl
peLueHus anrebpanyecknx ypaBHeHU. VIX anroputmel.

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

26) ®dyHkumn. OnpegeneHue uucroBor yHKuuu. Cnocobbl
3agaHna  dyHkumn. [padumk  dyHKumKM. BospactaHne u
ybbiBaHNe yHKUMN. MOHOTOHHOCTb (YHKUMWU. YETHbIE U
He4yéTHble dyHKUMN. TTOHATME O NEPUOANYHOCTU (PYHKLUUMN.

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

VMcnonb3oBaHne obpaTHOW MNpPOMNOPLMOHanbHOCTM B Kypce
MaTeMaTUKN HayanbHOM LUKOSbI.

27) TloHATne ApOGHO-NMHENHON (YHKLUK, €€ CBOWCTBA U
rpacpuk. JlnHenHaa dyHKUMA, €& cBoilcTBa U rpaduk.
KBagpatnuHaa  cyHKUuMa, eé cBoucTBa U rpaduk.
MocTpoeHne rpaduka yHKUMM C Moaynem, UCnorb3yd
onpegeneHne wmoaynsa. [locTtpoeHne rpaduka  dyHKUUK
nNyTéM napannenbHoro nepeHoca CUCTEMbl KOOpAWHaT.
JInHenHble npeobpasoBaHus rpadpuka dyHKUUN.
[eomeTpnyeckne npeobpasoBaHusa rpaduka  QYyHKLMK.
PacTtsxxeHune n cxatue rpaduka dyHKumn. F'eomeTprnyeckoe
MECTO TOYEK Ha NMNOCKOCTU

BennunHbi
n3mepeHuns

7

nx

28) OTpaxeHue CBOWCTB peanbHOro mMupa 4vepes MnoHsaTue
BenuumHbl. OnpepeneHne BenuuuHbl. eomeTpuyeckue
BEMWYMHbI.  ®Pusmdeckme BenuyuHbl. OpHoOpoAdHblE U
HEeOQHOPOAHble  BeNnUYuHbl.  [pou3BOAHbIE  BEMUYUHbI.
CkansipHble BENUYMHbI. AOAWTUBHbIE BENUYUHBLI. BenuumHel,
nly4yaemble B Kypce MaTeMaTWMKM Ha4vanbHOMW  LUKOSbI.
ALONTUBHO-CKanNspHble BENWYUMHBI, UX cBOWCTBa. Cuctema
n3mepeHuns aAauNTMBHO-CKansipHON BENTUYMHBI.
Xapaktepuctmka  pesynbTata  M3MEPEeHUs  BENMYUHBI.




Uctopus pasBuTns CUCTEMBI eavHnL BENWYVH.
MexagyHapogHas cuctema eavHuL.

29) [OnvHa oTpe3ka M ero uamepenune. Comsmepumbie U
Hecousmepumble OTpe3ku. [AnuHa NOMaHOW NMHUK U OyTn.
Cnocobbl wunamepeHuss. CraHgapTHble eauvHWUUbl  OfWHBI,
OTHOLLEHUA Mexay HumMU. CBOWCTBA YMCMNEHHBLIX 3HAYEHWN
OnuHbl. BenuunHa yrma n eé uamepenue. CtaHoapTHble
€OVHWLbI BENTUYMHBI Yrna, OTHOLIEHUS MEXAY HUMM.

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

31) O6bém Tena u ero uamepeHune. Cnocobbl n3MepeHus
obbéma B wWwKonbHOM npakTuke. CTaHOapTHble eauHuUbI
ob6béMa, oTHOWeHus Mexay Humu. CBOWCTBA YMUCIOBbIX
3HadyeHurn obbéma. O6bembl Npu3Mbl, NUpamMuapl, Llapa.
Macca Tena u eé nsamepeHue.

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

10.

FeomeTpunyeckne
npeobpasoBaHusa curyp
Ha NITOCKOCTMW.

33. TloHstne  npeobpasoBaHuss  nnockoctn.  Buabl
npeobpasoBaHuii. ToxaecTBeHHOE npeobpasoBaHue
nnockocTtu. MoHsATME ABWXKeEHUS. Buabl ABUXKEHWUIA NNOCKOCTY:
napannenbHblii NepeHoc, NOBOPOT, LieHTpanbHasi U oceBas

CYMMETPUN.
34. lNMpeobpasoBaHne nogobus n ero ceorcTea. omoTeTus
Kak YacTHbIN cny4van nopo6us. Komnosaunuyus

npeobpasoBaHuin. HenogswkHble TOYKM W MpsMble MpU
npeobpa3oBaHnsIX NIIOCKOCTH

11.

MaTtemaTtnyeckme
cpeacTea obpaboTkun
nHpopmauum

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

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

12

OnemeHThI reomMeTpumn

37. BosHuKHOBEHWE W passuTue reometTpun. [denyktnBHoe
noctpoeHne reomeTpun EBknuaa. MNpumepbl HEEBKNNOOBbLIX
reomeTpun.

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

39. TlocTpoeHne reomeTpudecknx curyp € MNOMOLLbHO
UMPKYNS U NIUHENKU. AKCUOMBbI MHCTPYMEHTOB MOCTPOEHUS.
3apgaya Ha nocTpoeHwe, eé€ pelweHne. Tunbl 3agad Ha
NOCTpOeHME. JfiEMEHTApPHblE MNOCTPOEHNA C  MNOMOLLLHO
pasnUYHbIX MHCTPYMEHTOB.

40. Teopembl 06 0BLLMX TOYKAX OKPY>KHOCTU K MpsAMon. [OByx
OKPY>KHOCTEN. JTanbl pelleHns reoMeTpMyYeckon 3agadun Ha
NOCTPOEHME.




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

42. MHororpaHHukn. Teopema 3inepa O MHOrorpaHHuKax.
MpaBunbHble  MHOrorpaHHWkM. MHOrorpaHHukM w  Tena
BpaLLeHUs, n3yvyaemble B LLKOME, UX XapaKTEPUCTUKN.

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

2. MpakTnyeckne 3aHATUSA

OnemeHTbl TEOPUU
MHOXECTB

1) BagaHve MHOXECTB NepeyYUcrneHneM 3SMNeMEeHTOB WU
XapaKTepucTn4eCckMMm CBOMCTBOM.

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

3) BbinonHeHve onepauui nepeceyeHust U 06beaMHEeHUs C
KOHEYHBbIMW N OECKOHEYHbIMU YUCITOBLIMU W HEYUCITOBLIMU
MHOXXeCTBaMu.

4) BbinonHeHne Bcex onepauun C  KOHEYHbIMU U
6eCKOHEYHbIMWU YNCITOBLIMU Y HEYUCIIOBBIMU MHOXECTBaMM.
5) N3o6paxeHne pe3ynbTaToB Onepauun Hag MHOXEeCTBaMU
LUTPMXOBKOW Ha Anarpamme dunepa.

6) [MpoBepka npaBUNBHOCTM pas3dMeHMs MHOXEeCTBa Ha
Knacchbl U BbINOJIHEHWE KIaccuumKaLmm MHOXECTB.

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

CooTtBeTcTBUA 7]
OTHOLLEeHUs

8) Pabota c coOTBETCTBUSAMWU MEXOY MHOXECTBaAMMU.
YcTaHoBneHve obractu oTnpaBreHus, obnactu npubbiTus,
obnactu onpegenennsi " MHOXeCTBa  3Ha4YeHun
cooTBeTCTBMA. MogenvpoBaHue COOTBETCTBMS C MOMOLLbIO
rpada.

9) OnpepeneHve oTobpaXeHWss U YyCTaHOBMEHWE CBOWCTB
oTobpaxeHusi. [locTpoeHne CcoOoTBETCTBUN o0ob6paTHOro wu
NPOTMBOMNOMOXHOIO AaHHOMY.

10) Pabota €  OTHOWEHWUAMU Ha  MHOXeCTBe.
MogenupoBaHue  OTHOWeEHWSs € NoMmolwbk  rpada.
YCTaHOBNEHME CBOWCTB M BUa OTHOLLEHMS.

3nemeHThI
MaTemMaTU4eckomn
NOruku

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

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

13) Pabota c BbickasbiBaHusMKU. OnpegeneHne UCTUHHOCTU
CNOXHbIX BbICKa3blBaAHUN.

14) Pabota c¢ npegukatamu. OnpegeneHne obnactu
WUCTUHHOCTW MNpeaukaTta, ee rpaduyeckoe usobpaxeHve Ha
YMCMOBOW MPSIMON U YNCIOBOW MIOCKOCTMU.

15) Pabota c BbiCKasblBaHUSIMW, COLEpPXalUMU KBaHTOP,
onpegeneHne nx UCTUHHOCTU, MOCTPOEHNE OTPULAHUSA TaKUX
BbICKa3bIBaHWN.

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

PasnuyHble noaxogbl K
MOCTPOEHUIO  CUCTEMbI
Lenbix
HeoTpuLaTENbHbIX
yucen

18) BbimonHeHve [EeWCcTBUA C HaTypanbHbIMWM 4YMCNaMy B
TEOPETUKO-MHOXECTBEHHOM, akCMOMaTUYECKOM NOoAXOAe U C
HaTypanbHbIMM YMCNaMW Kak pesynbTatamn U3MepeHus
BEMWYVH.

19) [oka3aTenbCTBO MaTeMaTU4Yeckux TOXAECTB METOOO0M
MaTEMaTU4ECKON MHOYKLINW.




CucTteMbl cumcrneHuns

20) BbinonHeHue [encTBuii € HaTypanbHbIMU 4YMiClaMu B
OEeCATUYHON CUCTEME CHUCTIEHNS

21) BbinonHeHne OencTBuiA € HaTypanbHbIMU 4YMCaMu B
HEeOECATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAxX  CUYUCHEHMS,
OCHOBaHMe KoTopbix MeHbLue 10.

22) BbinonHeHve [eWCTBUA C HaTypanbHbIMWM 4YucriamMu B
HEeOECATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAxX  CUYUCHEHMS,
OCHOBaHwue KoTopbix 6onbLue 10.

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

24) MNepeBoA YMcen U3 OgHOM CUCTEMbI CHUCTIEHNS B OPYTYHO.
25) PelweHune 3agad Ha onpegeneHne 3agymaHHOro 4ucra
Mo €ero xapakTepuciuke B [OECATUYHOM W HeOecATUYHON
cMcTeMax cyYMCNeHms

JenumocTtb Ha
MHOXeCTBe uenbix
HeoTpuLaTenbHbIX
yumcen

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

27) OnpepeneHve [enUMOCTM YUCIOBBLIX BbIPaXXEHUN Ha
OCHOBaHWN TEOPEM O AENMMOCTM.

28) [lpepctaBneHve uucen B KaAHOHMYECKOM  BuAe.
BbisiBNeHne NnpocTbiX 1 COCTaBHbIX YNCETT.

29) Bbluucnenve HOLO u HOK  uucen pasnuuHbiMu
crnocobamu.

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

31) HokasaTenbCTBO YTBEPXKAEHUA O OENMMOCTM METOAOM
MaTeMaTU4eCKON MHOYKL MM

32) AHanna cBowcTB anrebpanyeckon onepauumn

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

PacwwupeHne noHATUA
yucna

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

35) Pabota c anrebpavueckumn CTPyKTypamu C OBYMS
OuHapHbIMK anrebpanyeckummn onepaumsiMu.

36) BbinonHeHne OENCTBUIA C LeNbIMU YMCramum.

37) BbinonHeHne OeNCTBUI C palMoHanbHbIMK YMCHaMu.

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

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

BblipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHeHUs, PYHKLUK

41) HaxoxgeHune 3Ha4YeHne YNCNOBbIX BbIPAXEHNN.

42) ToxagecTBeHHble Mpeobpa3oBaHMsa  anrebpanyeckmx
BblpaXkeHUN. [lokasaTenbCTBO TOXOECTB.

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

45) PelueHue 3agay ¢ NOMOLLbIO YPaBHEHUIN U CUCTEM.

46) Anrebpaunyeckoe n rpacmyeckoe peLleHne HepaBeHCTB.
47) Anrebpaundeckoe u rpacumyeckoe pelleHne cuctem u
COBOKYMHOCTEN HEPaBEHCTB.

48) Pabota c dyHKuMaMu. HaxoxgeHne obnactu
onpegeneHns YHKUMRW, wuccriegoBaHne dyHKuMA  6e3
cpencTts andpepeHUnanbHOro UCHMCNeHus.

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

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

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

52) TloctpoeHne rpaukoB QYHKUMN C  MOMOLLbIO
reomMmeTpmnyeckux npeobpasoBaHUi.




Benn4inHbi n nx
n3mepeHunst

53) PeweHne 3agad Ha  HaxoXaeHwe  nrowagen
reoMeTpu4eckmnx curyp

54) PeweHne 3apa4y Ha  HaxoxgeHne  00bLEeMoB
reoMeTPUYECKMX TEN

55) PelueHne TekCTOBbIX 33afady C agaUTUBHO-CKaNApHbIMU
BEMMUYNHAMM

10 "eomeTpunyeckne 56) BbinonHeHue npeobpasoBaHui OBWXEHUs C )
' npeobpasoBaHus uryp | reomeTpnyeckumm ourypamm Ha nrocKocTm
Ha NSIOCKOCTH. 57) BbinonHenune npeobpasoBaHui nogobwusa c
reomMeTpnyeckumMm courypamm Ha nnockocTu
58) BbINonHeHWe KOMMO3NLMIA pasfMyHbIX Npeobpa3oBaHuii
NNOCKOCTU
11 Maremartunyeckne 59) Pabota c¢ Tabnuuammn Kak cpeacTtBOM 06paboTku )
' cpencTtea 06paboTkn | uHdopmaumn. PelueHne norMyeckMx 3agad C MOMOLLbBHO
nHdopmaLmm Tabnuy
60) Pabota c rpacdamm kak cpeacTtBoMm 0b6paboOTKM
WHpopmaumn. PelieHne nornmyeckux 3agady C MNOMOLLbIO
rpacos.
61) PeweHne kombuHaTopHbIX 3agad. PasnoxeHvne 6nHoma
HbloTOHa No cTeneHsam
12. OnemeHTbl reoMeTpun 62) PelweHne anemeHTapHbIX 3agay Ha MNOCTPOEHWE C )

MOMOLLIbIO LIMPKYIS U JIMHENKN

63) MocTpoeHne TpeyronsLHUKOB

64) MocTpoeHne 4YeTbIpeXYroNbHUKOB

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

67) PelweHne 3agay 0 MHOrorpaHHuMKax C UCMONb30BaHMEM
TeopeMbl Jnnepa, onpeaeneHne BMaa MHOTOTPaHHUKOB U UX

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

69) PeweHve 3agad  Ha  HaxoXaeHwe  nnowagen

NOBEPXHOCTU MHOIOrpaHHUKOB U Tes BpalleHnd.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

OuHas ¢hopma o6y4eHus

Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue TemMbl
CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl Jlekumu | MNpaktndeckne | JlabopaTopHbie pa6ota Bcero
1 OnemMeHTbl TEOPUN MHOXKECTB 6 14 0 18 38
2 CoOoTBETCTBUSA U OTHOLUEHUS 4 6 0 18 28
3 OnemMeHTbl MaTeMaTU4eCKON 8 14 0 20 42
NOTUKN
OKk3ameH 36
Utoro B 1 cemecTpe: 18 34 0 56 144
PasnunyHble nogxoapbl K
4 NOCTPOEHUIO CUCTEMBI LiefbIX 8 6 0 18 32
HeoTpuUaTenbHbIX YMcen
5 Cucrtembl cyncneHns 6 16 0 18 40
[ennmocTb Ha MHOXecTBe
6.1 LenbiX HeoTpuuaTenbHbIX 4 14 0 18 36
yucen
Ok3ameH 36
WToro Bo 2 cemecTpe: 18 36 0 54 144
[ennmocTb Ha MHOXecTBe
6.2 LienbIX HeoTpuuaTenbHbIX 0 4 0 18 22
yucen
7 PaclumpeHne noHaTus Ynucna 8 6 0 18 32
8 BblpaxkeHus1, paBeHCTBa, 10 24 0 20 54




HepaBeHCTBa, ypaBHEHUS,
dyHKUMN
Ok3ameH 0 36
Wtoro B 3 cemecTpe: 18 34 0 56 144
9 BenuyunHbl 1 X nsmepeHuns 10 8 0 18 36
"eomeTpuyeckne
10. | npeoGpasoBaHusa Ha 8 10 0 18 36
N0OCKOCTU
3avér 0
Utoro B 4 cemecTpe: 18 18 0 36 72
11. MaTtemaTtunyeckne cpeacrtea 4 6 0 12 29
06paboTkn nHopmaLmm
12 | BnemeHTbl reomeTpum 10 10 0 30 50
Utoro B 5 cemectpe: 14 16 0 42 72
Bcero: 86 138 0 244 576
3aoyHasa ¢popma o6yyeHus
Ne HanmeHoBaHue TemMbl Buae! sansTui (4acos)
CamocTtosTenbHas
n/n (pasgena) gucuunnmHel Jlexumm | MpakTnyeckme | JlaGopaTopHblie pa6oTa Bcero
1 OnemMeHTbl TEOPUM MHOXECTB 1 1 0 19 21
2 CoOTBETCTBMSA N OTHOLLEHMS 2 2 0 24 28
31 OnemeHTbl MaTemMaTUYECKON 1 1 0 21 23
norvku
WToro Bo 2 cemecTpe: 4 4 0 64 72
39 OnemeHTbl MaTemMaTUYECKON > 2 0 13 17
norvku
PasnuyHble nogxoap! K
4 NOCTPOEHNIO CUCTEMbI LieSTbIX 1 0 0 20 21
HeoTpuUaTenbHbIX YMicen
5 Cunctembl cumcneHnst 1 4 0 20 25
Ok3ameH 9
Wtoro B 3 cemecTpe: 4 6 0 53 72
JdennmocTtb Ha MHOXeCTBe
6 LenbIX HeoTpuuaTenbHbIX 2 4 0 38 44
yucen
7 PacwunpeHne noHaTms vymicna 2 2 0 37 41
BblpaxeHus, paBeHCTBa,
8 HepaBeHCTBa, YypaBHEHWS, 4 6 0 40 50
dyHKUNN
Ok3ameH 9
WT1oro B 4 cemecTpe: 8 12 0 115 144
9 Benu4uvHel n nx nsmepeHust 2 4 0 50 56
"eomeTpuyeckme
10. | npeobpasoBaHus Ha 4 6 0 69 79
NJ0CKOCTU
Ok3ameH 0 9
Wtoro B 5 cemecTpe: 10 0 119 144
11, MaTtemaTtuyeckne cpeacrtea 6 58 68
00paboTkn nHopMaL MK
3auéTt 4
Wtoro B 6 cemecTpe: 4 6 0 58 72
OneMeHTbl reoMeTpumn 4 6 0 58 68
3auét 4
WToro B 7 cemecTpe: 4 6 0 58 72
Bcero: 30 46 0 465 576




14. MeToaun4yeckume ykasaHus ans o6y4aroLmxcs N0 0OCBOGHUIO AUCLIUNTIUHDbI

MpucTtynasa K nsydeHuto y4ebHOM AUCLMNIMHBI, Npexae Bcero obyyarowmecs AOSMKHbI
O3HAKOMUTLCA C y4eBHON NporpammMon ANCUMnHbl. BBogHAA nekunsa cogepXxuTt nHdopmMaumio
06 OCHOBHbIX pasfgenax paboyen nporpaMmMmbl AUCUUMNIINHBI; 3NEKTPOHHLIA BapuaHT paboden
nporpamMmmbl pasmeLléH Ha cante b® BI'Y.

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

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

B xoOe nekuuoHHbIX 3aHATUW criegyeT He TONbKO ChnylwaTb u3naraemMbld maTtepuan u
KpaTKo €ero KOHCMeKTMpoBaTb, HO OYEeHb BaXHO YyyacTBOoBaTb B aHanuse MNpMMepOB,
npegnaraemMbix npenogaBaTenieM, B pPacCMOTPEHMM W peLleHUMn NpoBReMHbIX BOMPOCOB,
BbIHOCMMbIX Ha obcyxaeHne. HeobxoaMmo KpUTUYECKM OCMbICNMBaTb Mpeanaraembli
MaTtepwuar, 3agaBaTb BONPOCHI KaK YTOYHSOLLEro Xxapakrepa, noMorarwme yACHUTb OTAeNbHble
nsnaraemble NOsIOXKEeHUS, Tak U BONPOChI NPOAYKTUBHOIO TUNa, HanpaBfeHHble Ha paclumpeHme
n yrnybneHve csegeHun No u3y4yaemMon Teme, Ha BblSiBfieHME HeOOCTaTOYHO OCBELLEHHbIX
BOMpPOCOB, cnabblx MECT B apryMeHTaumm u T.1.

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

Ob6s3aTenbHO criegyeT MO3HAaKOMUTLCA C KPUTEPUAMU OLEHUBAHUS KaXaon opMmbl
KOHTPOSIS — 3TO NOMOXeT u3bexaTb He4O4EeTOB, CHUXAIOLLNX OLIEHKY 3a paboTy.

Mpyn noaroToBke K NPOMEXYTOYHOM aTTectaumMm HeobxoOMMO MOBTOPUTb MPOWOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmoun, MNPUMEPHLIM MNepeyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha MPOMEXYTOYHYIO aTTectaumio. PekomeHayeTcs MCNonb3oBaTb KOHCMEKThI
NEKUMN U UCTOYHMKKM, MepevncrieHHble B CMWUCKe nutepaTypbl B paboyen nporpamme
ANCUMNNUHBI, @ Takke pPecypcbl 3NEKTPOHHO-6MbnmnoTeyHbix cucteM. Heobxogumo obpatuTtb
ocoboe BHUMaHWe Ha TeMbl Y4eBHbIX 3aHATUA, NPOMNYLLEHHbIX MO pasHbIM npuynHam. [pu
HeobXo4MMOCTU MOXHO 00paTUTbCA 3a KOHCynbTauuem u MEeTOAMYECKON MOMOLLbI0 K
npenogasaTento.

15. lMepeyeHb OCHOBHOM W [AONONHUTENILHOW NUTEpaTypbl, PEeCypCOB MWHTEPHET,
HeoO6XoAUMbIX ASfI OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n M cToYHMK

Tonkux A.lN. MaTtemaTuka: yuebHoe nocobue ansa CTyaeHToB PaKynbTEeTOB MOATOTOBKM yYnTenen
HadanbHbIX knaccos. KHura 1 [TekcT] / A.lN. ToHknx.— 2-e n3g., ucnp. — M.: K1Y, 2008 .— 616c¢.:

! Tabn., un.— don. YMO no cney. nea. obpas. B ka4y. y4ebHoro nocobus ons ctyd. ned. By30B.
06yuy. no cned."NMMMHO" .— ISBN 978-5-98227-087-0
ToHkux A.l1. MaTemaTuka: yuebHoe nocobue nsi CTyAeHTOB (haKyNbTETOB NOArOTOBKU yuMTENen
2 HavanbHbIx krnaccoB. Knura 2 [Tekct]/ A.lN. ToHknx.— 2-e n3g., ucnp. — M.: KOV, 2008 .— 444c.:

Tabn., un.— don. YMO no cney. nea. obpas. B ka4y. y4ebHoOro nocobus ons ctyd. ned. By30B.
06y4. no cney."MMMHO" .— ISBN 978-5-98227-088-7

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

0) fononHUTEeNnbHasa 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.I1. CtoinoBa.—
M.: Akagemusi, 2007 .— 432c. — (Bbicliee npodeccnoHansHoe obpasoBanue. Negarormveckme
cneumansHocTn).— Jon. YMO no cneu. neq. obpas. B ka4y. y4ebHUKa ans cTyq. nes. By3oB.
06yy4. no cneuy. "MuMHQO" -(B nep) .— ISBN 978-5-7695-2758-6

Konkos C.1H0. MaTtematuka u nHcpopmatumka ons rymaHmtapmeB: yyueb. - M.: Mapgapukn, 2002

5 .— 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 n undopmatumka / B.H. Kosnos.— CI16.: MNutep, 2004 .— 266c¢.: un.

6 — (YuebHoe nocobue).— fon. MO P® B kay. y4eb. nocob. Ans cTya. r'yMaHuT. U COLL.-3KOH.
cneu.-(B nep.) .— ISBN 5-469-00382-5

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

7 MosameHTbe A., Kpynuk C. CTpaTernv pelueHns matemMaTtu4eckux 3agad: pasnuyHble nogxodsbl
K TMnoBbIM 3agadvam — M.: AnbnuHa MNabnuwep, 2018//
http://biblioclub.ru/index.php?page=book&id=495623 - naTta obpaiwieHus: 21.05.2019

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n NcTOYHMK

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

Pabo4yas nporpamMmma AuCUMMIIMHBI C TUMOBBIMU OLEHOYHBIMM CpeAcTBaMuM pa3MeLleHa Ha

9 odmumansHom cante cununana / http://bsk.vsu.ru/ obrazovanie/rabochie-programmy-distsiplin-
po-oop

17. Obpa3oBaTtesnibHble TEXHONOrNU, UCMONb3yeMble NPU BbINOSTHEHMN KYPCOBOWM
paboTbl, BKNOYasa AUCTaHLUUOHHbIe obpa3oBaTenbHble TexHonoruu (AOT), anekTpoHHoe
oby4eHue (J0), cmewaHHOe O0Gy4YeHue):

Mpn peanusaumm OUCUUNNUHBLI UCMONb3YITCA UHGPOPMALMOHHO-CNPABOYHbIE CUCTEMbI U
npodyeccuoHanbHble 6a3bl AaHHbIX:

—HayuHas anekTpoHHasn 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/

—-OnekTpoHHasa bubnuoTteka [Oucceptaumn Poccuinckon [ocygapctBeHHon bBubnuotekn —
https://dvs.rsl.ru/

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

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

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

—QPeaepanbHbi LLEHTP MHOPMaALIMOHHO-00pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru
—-EauHas konnekums Lindbposbix ObpasosaTtenbHbix PecypcoB — http://school-collection.edu.ru/
—OneKTpoHHO-OMbnnoTeyHas  cuctema  «YHuBepcuteTckaa  6ubnmoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne QUCLMNIINHBI

nporpammHoe obecrneyvyeHue:

-Winl10 (nnn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

KomnbtoTepbl, 06beanHeHHble B CeTb C BbIXo4OM B WHTepHeT u obecnedeHnem gocTtyna B
3MEKTPOHHYI0 WMH(OPMaUNOHHO-006pasoBaTenbHyto cpedy BIY u B®, npoektop, KOMOHKM,
3KpaH, NpUHTEP.


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

19. OueHO4YHble cpeAcTBa AN NPOBeAeHUA TeKyLlero KOHTPOnsi ycrneBaeMoCTU U

n pOMe)KYTO‘-IHOﬁ aTrecTauunm

|_|0pﬂ,£l,0K OUEeHKHU OCBOEeHUA 06yqal0LI.l,VIMVICF| yqeGHoro mMmaTtepuana onpependeTcs
coeprXaHmem cneayrwmx pasgenos ANCUUNMTTUHDBIL
Ne HanmeHoBaHue Komneten | MHgukato OueHouHble cpeacTBa
n/ | pasgena ogUCUMMWHbI ums pbl
n OOCTUXEH
ns
KOMMeTeH
Lmu
1. MaTtemartnyecknn guktaHt « MHOXecTBa.
OTHoweHusa mexay MHoxecTBamn. Onepaumm Hag
MHOXEeCTBaMUY .
2.CamocTosiTenbHasa padota Ne1 «OTHoLweHus
SNEMeHTbI TeopK mexay MHoxecTBamn. Onepaumm Hag
1 MHOMKECTB MHOXXeCTBaMmy.
3. CamocTosiTenbHasa pabota Ne2 «[lekapToBo
npouseBeneHne MHoXecTB. PazbreHne MHoXecTBa
Ha KnaccbI»
4. Tect Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtoaTtenbHaa pabota Ne3 «CooTBeTcTBUSA
5 CooTteeTcTBUA U mMexay MHoxecTBamu. OTHOLLEHUSA Ha MHOXECTBE»
' OTHOLLEHUS 2. Tect Ne1
3. KoHTponbHas pabota Ne1
1. CamoctostenbHaa pabota Ne 4 «3nemeHThbl
OnemeHTbl MaTeMaTUYECKOWN JTIOTUKU»
3. MaTemaTU4ecKom 2. Tect Ne2
NOTUKN 3. KoHTponbHas pabota Ne1
4. MatemaTtuyeckmn auktanT Ne 2
PasnnyHble noaxoabl 1. CamocTositenbHasn pabdota Ne5 «PasnuuyHble
K MOCTPOEHUIO noaxodbl K MOCTPOEHUIO  MHOXecTBa  LernbiX
4 CUCTEMBI HeoTpuuaTenbHblX Yucen. MeTtog maTemaTu4eckon
' Lenbix NHOYKUMNY
HeoTpuLaTenbHbIX 2. TecT Ne3
yucen Orik-8 onk-8.4 KoHTponbHas pabota Ne 2
1. CamoctosaTensHasa pabota Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNSI»
5. | Cuctembl cuncneHums
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
JenumocTb Ha 1. CamoctoaTensHasa pabota Ne 7 «[JenMmocTb Ha
6 MHOXEeCTBe LienbIX MHOXeCTBE LiefnblX HeoTpuLaTernbHbIX Yncen»
’ HeoTpuLaTesnbHbIX 2. Tect Ne 5
yucen 3. KoHTponbHas pabota Ne2
CamocTosAtencHas pabota Ne 8 «PauuoHanbHble
yucnar
7 PaclumpeHne noHaTus 2. TecTt Ne 6
" | yucna 3. KoHTponbHas pabota Ne2
4. CamocTtosaTenbHas paborta Ne 13
«Anrebpanyeckue CTPYKTypbI»
BbipaxeHus, 1. CamocTtostenbHaa pabota Ne10 «[lloctpoeHune
g | PaseHcTsa, rpacomkoB yHKUMIN. CBOMCTBA PYHKLNNY»
" | HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, PYHKLNK 3. KoHTponbHas pabota Ne 3
1. CamocTtosaTenbHas pabota Ne11 «BenuumHel
9 BenuumHbl u nx N UX U3MepeHune»
' n3mMepeHuns 2. Tect Ne8
3. KoHTponbHas pabota Ne4
10 OnemeHTbI 1. Tect Ne10

reomeTpun

2. CamoctosiTenbHas pabota Ne12 «PelueHne 3agad




Ha NoCTpOeHue»
3. KoHTponbHas pabota Ne5

OnemMeHTbl Teopum
MHOXECTB

CooTBeTcTBMA U
OTHOLLEeHUs

AnemeHTsl
MaTemMaTnyecKkomn
TOTVIKN

[enumocTb Ha
MHOXECTBE LieNbIX
HeoTpuUaTenbHbIX

yncen

Pacu.u/lpeHme NOHATUA
vyyucna

BblpaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHEeHUs, PYHKLUK

AnemeHTsl
reomeTpum

PasnnyHble nogxoapl
K NMOCTPOEHUI0
CUCTEMbI
Lenbix
HeoTpULaTeNbHbIX
uncen

Cuctembl cHUCTIEHUS

BbipaxeHus,
paBeHCTBa,
HEepaBEeHCTBa,
ypaBHeHUs, yHKLMK

BenununHbl n nx
n3mepeHusi

AnemeHTsl
reomeTpumn

MK-3

MK-3.1.

2. Matematnueckmin  guktaHt  «MHOXecCTBa.
OTHoweHua mexgy MHoxecTBamu. Onepaumn Hapg
MHOXeCcTBaMin».

2.CamoctosTenbHaa pabota Nel «OTHoweHus
Mexay MHOXeCTBaMW. Onepauun Hag
MHOXEeCTBaMUY .

3. CamoctosatenbHaa pabota N2 «[ekapToBO
npounsBegeHne MHOXecTB. Pa3bueHne MHOxXecTBa
Ha Knaccbl»

4. Tect Ne1

5. KoHTponbHas pabota Ne1

1.CamocTtoaTensHass pabota Ne3 «CooTBeTcTBMSA
mMexay MHoxecTBamu. OTHOLLEHNSI HA MHOXECTBEY
2. TecTt Ne1

3. KoHTponbHas pabota Ne1

1. CamoctostenbHaa pabota Ne 4 «3nemeHThbl
MaTeMaTU4YecKom NOrnmKu»

2. Tect Ne2

3. KoHtponbHasa pabota Ne1

4. MaTemaTtunyeckmn auktaHT Ne 2

5. MatemaTtudecknn guktaHT Ne 3

1. CamocTtosATensHasa pabota Ne 7 «[enmmocTb Ha
MHOXECTBE LiefbIX HEOTpULLATENbHbIX YNCEN»

2. Tect Ne 5

3. KoHTponbHas pabota Ne2

1. CamocTosiTenbHas pabdota Ne 8 «PaunoHanbHble
yucna»

2. Tect Ne 6

3. KoHTponbHas pabota Ne2
4. CamocTosiTenbHas
«Anrebpanyeckme CTPYKTypbI»

paboTta Ne 13

1. CamoctostenbHaa pabota Ne10 «[lloctpoeHue
rpacdomkoB pyHKUMIN. CBOWCTBA (PYHKLUMY»

2. Tect Ne7

3. KoHTponbHas pabota Ne 3

2. Tect Ne10

2. CamoctosiTenbHas paboTta Ne12 «PelueHune 3agad
Ha NOCTpOoeHne»

3. KoHTponbHas pabota Ne5

MK-3.2.

4. CamocTosiTenbHas padota Ne5 «PasnuuyHble
noaxodbl K MOCTPOEHUID  MHOXecTBa  LernbiX
HeoTpuuaTenbHblX Yucen. MeTtog maTemaTu4eckon
UHOYKU MUY

5. Tect Ne3

6. KoHTponbHas pabota Ne 2

2. CamoctosaTenbHas pabota Ne6
«MO3NLMOHHBLIE CUCTEMBI CHUCTIEHMS»
2. Tect Ne4

3. KoHTponbHas pabota Ne 2

1. CamocTtoaTenbHas pabota Ne 9 «PeweHue
YPaBHEHUI N HEPABEHCTBY.

2. Tect Ne7

3. KoHTponbHas pabota Ne3

4. CamocTosiTenbHas paboTta Ne11 «BenuuumHbl
N NX N3MepeHNE»

5. Tect Ne8

6. KoHTponbHas pabota Ne4

1. Tect Ne10

2. CamoctosaTenbHas paboTta Ne12 «PeweHune 3agad
Ha NOCTpOEeHnE»

3. KoHnTtponbHas pabota Ne5




6 OnemMeHTbl 1. CamocTosTenbHas pabota Ne14 «3nemMeHTbI
' KOMOUHATOPUKU KOMOUHATOPUKNY
1. CamocTosTenbHas paboTa Ne13
PaclumpeHue noHaTums
1. «Anrebpanyeckue CTpyKTypbI»
yucna
1. CamocTosaTenbHasa paboTta Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCNIEHNSI»
2. Cuctembl cumcneHns
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BblpaxeHus, MK-3.3 1. CamoctogatensHaa pabota Ne10 «[locTpoeHue
3 paBeHCTBa, rpacomkoB yHKuun. CeoncTBa PyHKLMMN»
HepaBeHCTBa, 2. Tect Ne7
ypaBHEHNSA, PyHKLNK 3. KoHTponbHas pabota Ne 3
1. CamoctosAtenbHaa pabota Nel15 «PeweHune
MaTtemaTtnyeckme
rfiorm4yeckux 3agad ¢ NnoMoLLbio rpadoB 1 Tabnmuy
4 cpeacTBa 06paboTkm
2. CamocTtositenbHasa pabota Ne16 «OdpopmneHue
MHdopMaLnm
CTaTUCTUYECKMX Tabnuu»
MpomexyTouHast atTectauusa Ne1 (Ok3ameH) 1. KomnnekT ak3ameHaumoHHbIx Bonpocos Ne1
2. KomnnekT ak3ameHauMoHHbIX Bonpocos Ne2
3. KomnnekT ak3ameHaLMOHHbIX Bonpocos Ne2
MpomexyTouHas aTTectauusa Ne2 (Ok3ameH) 4. KomnnekT Bonpocos K 3a4yeTy Ne1

5. KomnnekTt Bonpocos k 3a4eTy Ne2

MpomexyToyHas attectaumst Ne3 (Ok3ameH)

MpomexyTouHas atTectauus Ne4 (3aver)

MpomexyToyHas attectauus Ne5 (3aver)

20. TunoBble oOLEHOYHbIE cpeAcTBa M MeToAMYEeCKME MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1 TeKywWmMN KOHTPOJb yCNeBaeMoCcTun
Tekywas atrectauusi nNpoBOAUTCA B opMax: MUCbMEHHbIX pabom (KOHMPOJsibHbIE,
camocmosimesibHble, MamemMamu4ecKkue OUKmaHmabl); mecmupogaHUs.

CpepfcrBa TekyLLero KoHTpons

MatemaTunyeckmm guktaHT Ne1
MHoxecTtBa. OTHOWEHUA MexXay MHoXecTBamMu. Onepauum Haa MHOXeCTBamMu
Llenb: npoBepnTb chOPMMPOBAHHOCTb OCHOBHbLIX TEOPETUYECKMX 3HAHMI N BA30BbIX NPaKTUYECKMX
YMEHWI N0 JaHHOW TeMe, a TakKe OCO3HAHHOCTb BNageHUs Matepuanom n ymeHne npumMeHsaTb
TeopeTMyeckme 3HaHUS B NPaKTUYECKON OeATENbHOCTU U AN NOCTPOEHNA 060CHOBAHHbIX CYXXOEHUN

1) Cdopmynupynte onpegenenune onepaunm obbeguHEHNss MHOXECTB.

2) CdopmynupyinTe onpeaeneHme onepaumm pasHoCTU MHOXECTB.

3) Cdhopmynupynte onpegeneHme NoAMHOXECTBA 4aHHOIO MHOXeCTBa.

4) Kakume MHOXXeCcTBa Ha3blBalOTCS paBHbIMU?

5) CdopmynupyinTe onpegeneHme onepaumm nepecevyeHns MHOXeCTB.

6) AcB, acA. MoxHo nu cyanTb O NPUHAASNEXHOCTM arneMeHTa a MHoxecTBy B? OteeT obocHywTe.

7) aeAnB. CgenainTe BbIBOA O NPUHAAMNEXHOCTM AfIeMEHTa a MHOXecTBam A n B.

8) aeA/B. Coenaiite BbIBOA O NPUHAANEXHOCTU 3fieMeHTa a MHoXecTBam A u B.

9) ag¢AuUB. CoenanTte BbiBOA O NPUHAANEXHOCTU anemMeHTa a MHoxectBam A n B.

10) MHoxecTBO coaepxuT 5 anemeHToB. CKOMbKO Yy HEro NOAMHOXECTB?

11) YTo Takoe xapakmepucmu4eckoe ceolicmeo MHoXxecmea?

12) AnB=Jd, CcA, CnB=J. W306pa3ute mHoxectBa A, B n C c nomowplo Kpyros Junepa.
PaccmoTpuTe BCce BO3MOXHbIE Cry4vau.



13) BcA, CcA, CnB=J. N306pasnute MHOXecTBa A, B n C ¢ nomowpto kpyroB Junepa. Ckonbko
cny4yaeB 34ecb BO3MOXHO? OTBET 000CHyNTE.

14) BcA, AcC. N3obpasnte mHOXecTBa A, B 1 C ¢ nomolublo KpyroB Aunepa. PaccmoTtpuTte Bce
BO3MOXHbIE Crny4am.

15) Yemy paBHO 06beaUHEHME MHOXECTBA U ero NogMHoXecTBa?

16) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangnte nepeceyeHve 3Tx MHOXeCTB.

17)A={a, b, ¢, d, €}, B={e, f, k, |, a}. Hangute o6begmHeHne aTmx MHOXECTB.

18) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute pasHocTb MHOXecTB A 1 B.

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

20) Kakune 13 nayyeHHbIx onepauuin Hag MHOXecTBaMK SBNSIOTCSA aHTUKOMMYTaTUBHbBIMA?

21) 3anuwnte 3aKoHblI aCCOLMATUBHOCTU ANs TeX onepauuin, ANsa KOTOPbIX OHU BbIMOSHSAOTCS.

22) AccoumaTtmMBHa N onepaumsi pasHOCTM MHoxecTB. OTBeT OOOCHyWTE C MOMOLLbIO KPYros
onnepa.

23) Banuwunte onpegeneHne JoNONHEHNS NOAMHOXECTBA 40 MHOXECTBA.

24) Yto Takoe yHMBepcanbHOe MHOXECTBO?

25) A={a, b, c, d}, B={c}. Hanaute gononHeHve MHoxecTBa B go MHOXecTBa A.

26) 3annwnte xapakTepucTm4eckoe CBOMCTBO AOMNOSMHEHUS MHOXECTBA LiefbIX YNCeNn O MHOXeCTBa
paumnoHanbHbIX YMcen.

27) 3anuwnTe 3aKoHbl MOAEMMNOTEHTHOCTU ANA Tex onepauui Hag MHOXeCTBamMu, ANsi KOTOPbIX OHM
BbIMOHAOTCS.

28) 3annwunte 3akoHbl e MopraHa Ansi Tex onepauui Hag MHOXeCTBaMW, OJ1 KOTOPbIX OHWU
BbINOSTHAIOTCS.

29) A — MHOXECTBO YeTbIpexyrosfibH1KoB, B — MHOXecTBO KpyroB, C — MHOXeCTBO Touek. 3anuwunte
YHMBEPCAIbHOE MHOXECTBO 41151 3TUX MHOXECTB.

30) A=[1;3], B=(0;5). MOXHO nu HaWTW OOMOSIHEHWE OLHOr0 M3 JaHHbIX MHOXECTB A0 ApYroro.
HanguTe aT0o JONONHEHWE, eCriv OHO CyLlecTByeT.

MartemaTnyeckmnm gukrtaHT Ne 2
OTHOWweHUA MeXxAay NOHATUAMM
Llenb: npoBepuTb MOHMMaHWE CYTU OTHOLUEHUA MeXOY MNOHATUAMM, YMEHME aHanuauposaTb 9TU
OTHOLUEHNSA N MOAENNPOBATb UX NPU NOMOLLM KPYroe dunepa
N306pa3nte OTHOLEHUSA Mexay o6bemammn NOHATU C MOMOLLbIO AnarpaMmm Jrnepa.
1. Kowka, mnekonutawllee, OoMallHee XUBOTHOE, [OUKOE >XMBOTHOE, >XWBOTHOE CeMencTBa
KoLLaybKX.
3agava, matemaTmyeckas 3agada, 3agada, He MMerLlas peLleHns, 3agaHHasa Ha 3agada.
KoHcTutyuus, Poccuinckasa KOHCTUTYLMS, KOHCTUTYLIMOHHbIE NpaBa, AMepUKaHCKast KOHCTUTYLUA.
KynbTypHble pacTeHus, TpaBsHUCTbIE pacTeHUs, 4epeBo, NNOSOBOE AEPEBO, ca
lNnaHeTa, nnaHeTa COfHEYHON CUCTEMBI, NSIaHETAPUI, NNaHeTa-rmraHT
JlekapcTBO, NeveHne, MUKCTypa, aciMpyH, NpUeM nekapcrsea
Jlec, Tponuyeckunii nec, NMCTBEHHbIN Nec, NanbmMa, XBOMHbIN Nec
XKunBoTHble, ymetoLmne netatb, MIeKonMTaLwme, XMLLHbIE XXMBOTHbIE, NTULbI.
Fopoa, eBponencknin ropod, ManeHbKUin ropos, ropoXaHuH, ropoa CEBEPHOro NonyLiapus.
10 Yucno, ABy3Ha4yHOE YMCno, YeTHOe Yncro, vmcno, 6onbee 100

CoNoakwWN

MaTtemaTunuyeckum ankraHT Ne3

Lenb: nposepumbs 3HaHue mpebogaHul K orpedesieHUssIM MOHAMUU U yMeHue COOMmHocumb 3mu
mpebosaHusi C KOHKPemMHbIMU orpedesieHUs MU, aHanu3uposams rnpasusibHoOCMb ornpedesnieHuli C moyKu
3peHusi OaHHbIXx mpeboesaHud.
BbIsicHUTe, COOTBETCTBYIOT S MEpPEeYvUClieHHble HWXe onpeferneHns BceM ykasaHHbiM TpeboBaHusAM.
Ecnu HeT, TO ykaxute, kakomy MMeHHO TpeboBaHuIO onpegeneHne He cooteeTcTByeT. [lpegnoxurte
CBOW BapuaHT KOPPEKTHO CPopMynnpoBaHHOIo onpeaeneHus.

1. TNpAMOYroNbHUK — 3TO YETbIPEXYrONIbHUK, UMEIOLLUIA NPSIMOW  Yror.

2. YeTHOE 4nCno — 3TO YUCIO, KOTOPOE NPU AENEHNM Ha 2 He AaeT ocTaTka.

3. Marepuk — 31O y4acCTOK CyLUN CO BCEX CTOPOH, OKPY>KEHHbIN BOOOW.

4. TlpuctaBka — 9TO 3HauYMMasa 4YacTb CroBa, CTOSWAsA nepes KOpHEM WM AOMNOSHSALWAs wnm
N3MeHsIoLWasa CMbICI crosa.
Ctonuua rocygapctBa — 9TO [MaBHbIA ropof rocyaapCTBa, B KOTOPOM HaxOASTCS BbiCLUME
opraHbl BRacTM W YynNpaeneHusi, pe3vaeHLUMM MOHapxoB, napnameHTt, BepxosHbin Cyg,

o



agMUHUCTpauUUs npesvaeHTa, COBET MMHUCTPOB M T.4. YacTo cronvuen sBnsieTcs camblii
KPYMHbIV ropo rocygapcTea .

6. 3J'IeKTp0H — 3TO AnemMeHTapHada 4YacTtuua.

7. MexaHn4yeckoe ABMXKEHME — 3TO OBWXKEHWNE Tena B NpoCTpaHCTBE.

8. [lo3HaBaTernbHbIE npoueccbl — 3TO nNnpoueccbl MNo3HaBaHUA Cy6beKTOM Opr)Kal'OLLl,eVI
OEeNCTBUTENBHOCTH.

9. 3Bes3ga — 910 HebecHoe Teno, obrnagatoLLee CBOMCTBOM CBETUTLCS 3a CYET BblAENIEHUS SHEPTUMN.
10. Kpuntorpadmsa — Hayka O MaTtemaTuUdeckmx meTtogax obecnedeHunss KOHpUOeHUManbHOCTH
MHopMaLmK.

OnucaHne TeXHONOrMM NpoBefeHUsA TeCToB

MaTtemaTuyeckme OUKTaHTbl NPOBOAATCA Ha MPaKTMYECKOM 3aHATMM WM B Hadvane nekumu B
NMMCbMEHHOM BUAE Nocne n3y4yeHns BCex BONPOCOB, BKMIOYEHHbBIX B ANKTAHT.

Kputepun oueHnBaHus

MaTtemMaTuyeckMn AMKTaAHT oueHuBaeTcs B Oannax. 1 npaBunbHO BbINOMHEHHOE 3adaHve
oueHmBaetcs 1 6annom. OueHke «oTNMYHOY cooTBeTCTBYET OT 9 [0 70 6annoB; oLeHKe «XopoLoy - 7-8
6annoB.; oueHke «yaoBneTBoputenbHo» - 5-6 6anna. Konuyectso 6annos, MeHblLee 5 — oLeHnBaeTcs
«HeyOoBMNeTBOPUTENBHO.

CamocrosTenbHas pabota Ne1

Tema «OTHOLWeEHUA Mexay MHoXecTBaMu. Onepauun Hag MHOXecTBaMuU»

BapuaHm 1.

1) A — MHOXEeCTBO TPeyronbHUKOB, B — MHOXecTBO paBHOGeApEeHHbIX TPeyronbHMKOB, D — MHOXeCTBO
NPSAMOYrOfbHbIX TPeyrorbHUKoB, C — MHOXECTBO TpeyrorbHUKOB, nmetomx yron 30°. Msobpasute atu
MHOXecTBa Ha kpyrax Ownepa. 3awTtpuxynte X=BNDuC u mHoxectBo Y=(B’A\D)NC. BbisacHuTe,
NPUHAANEXUT NN KakoMy-HUOYyaAb M3 MHOXeCTB X unu Y arneMeHTbl a U B, eCnn a - NPSMOYrofbHbIv
TPeyrosibHWK, OOUH 13 OCTPbIX YrioB KOTOPOro paseH 60°, B - TpeyronbHuK ¢ yrnamu 70° n 80° . Ykaxute
Ha PUCYHKe, rae HaxogAaTCs 3TW TPEYroNbHUKK.

2) Hangute MHOXecTBO X, ecnu:

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 MHOTrOYrosibHMKOB, B — MHOXeCTBO NATMYronbHUKOB, C — MHOXECTBO MpaBUIibHbIX
MHOroyronbHuKkoB. D - MHOXeCTBO kBaapaToB. VI306pa3nTe aTn MHOXeCTBa Ha Kpyrax dunepa. Ykaxute
WTpuxoBkoM MHoxectBo X=(BUC)\D u Y=(C'AUD)\B. BbisicHuTe, npuHagnexut nu ykasaHHbIM
MHOXecTBaM criegyowime urypbl: a - pom6, B — paBHOCTOPOHHWUIA TPEYrofibHUK. YKaXXuTe Ha pUCYHKe,
raoe HaxogdaTcs 9Tu purypel.

2) Hangmte MHOXecCTBO X, ecnu:

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

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

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

CamocTtosaTenbHas pa6orta Ne2
Tema «[JekapToBO npousBeaeHne MHoxecTB. Knaccudmkaumsa MHOXeCTB»
Bapuarm 1.
1) lNpoBepuTb, nNpaBuUnNbLHO NV npousBeneHO pasbueHne Ha knaccel MHoxectBa A. OTBeT
obocHoBaThb.
A — MHOXeCTBO HaTyparnbHbIX Ynucen. BelgeneHsl nogMHoXecTBa: A; — MHOXECTBO YeTHbIX vncern, A,
— MHOXECTBO NPOCTbIX Yncen.
2) WN306pasnTb Ha KOOPOWHATHOW MIIOCKOCTM OEeKapToBO npou3BedeHve MHoxecTB X u Y, ecnu
X=(2;7), Y=R.
3) [lMpowuseectn knaccuukaumo MHOXecTBa A No ykasaHHbIM cBoWcTBaM. [MpvBecTn npumepsl
3MIEMEHTOB M3 KaXKAOro Krnacca 3KBMBaNEHTHOCTMW.
A — MHOXXECTBO TPEYroSIbHUKOB.
CsoicTtea: 1) MeTb NPAMON yron;



2) UMETb OCTPbLIN Yron;
4)* lMpomnsBecTn knaccudukaumo MHOXecTBa A NO ykasaHHbIM cBoncTBam. [MpuBecTn npumepsl
3MIEMEHTOB M3 KaXKO0ro Kracca 3KBMBareHTHOCTI.
A — MHOXECTBO reoMeTpuyecknx ouryp.
CeoicTBa: 1) nmeTb nnowaae;
2) IMeTb HECKOIBKO YrIOB;
3) nmeTb NnepmumeTp.

Bapuarm 2.
1) lNpoBepuTb, NpaBWNbHO N Mpou3BedeHO pasdbumeHne Ha knaccbl MHoxectBa A. OTBeT
obocHoBaThb.
A — MHOXeCTBO uenbIx uncen. BoigeneHbl nogMHoxecTBa: A; — MHOXECTBO NOSNOXUTENbHbIX Yncern,
A, — MHOXXECTBO OTpuLaTeNbHbIX YnCen.
2) W3o06pasantb Ha KOOpPAMHATHOW MIIOCKOCTU AEKApPTOBO MPOM3BELEHME MHOXeCTB X U Y, ecnu
X=(3; =), Y=R.
3) [Mpowuseectn knaccudukaumo MHOXecTBa A NO ykasaHHbIM cBOWCTBaM. [lpmBecTn npumepsbl
3MIEMEHTOB M3 KaXKAOro Kracca 3KBMBareHTHOCTMW.
A — MHOXeCTBO LiernbIX Yncen.
CeowicTea: 1) ObiTb NONOXUTENBHBIM;
2) okaH4MBaTbCS HyrnewM;
4)* TpousBecTn Kraccudukaumio MHOXecTBa A MO yKasaHHbIM cBoWcTBaMm. [lpuBecTu npumepsl
3N1EeMEHTOB M3 KaXXA0ro Knacca 3KBUBareHTHOCTH.
A — MHOXeCTBO TPeyroflbHUKOB.
CsowucTBa: 1) UMeTb NPAMON yron;
2) UMETb OCTPbLIN Yros;
3) HEe UMeTb TYNbIX YrIoB.

CamocTtosaTenbHas pa6oTa Ne 3.
Tema «CooTBETCTBMA N OTHOLLUEHUSA»

1. Mexagy MHoxectBamm A u B ycrtaHoBneHo cooteetctBue P. [loctpoutb ero rpad wu
OoXapaKTepu3oBaTb [JaHHOe COOTBETCTBME MO nnaHy: obnacTb oTnpaBneHuMss K 06nacTb
npubbITUA; obnacTb onpegeneHnsi 1 MHOXECTBO 3Ha4YeHUN; XapaKTepUCTUYECKOe CBOWCTBO WU
rpad obpaTHOro COOTBETCTBUS; XapaKTEPUCTUYECKOE CBOWCTBO U rpad NPOTUBOMONIOXKHOMO
COOTBETCTBMS; SBMSETCHA NU AaHHOE COOTBETCTBUE OTOOpaxeHwem, ecnu ga, TO ykasaTb ero
CBOWCTBA.

2. Ha mHoxectBe A ycTaHoBneHo oTtHoweHue P. MNocTpoutb ero rpad, ykasatb ero CBOWCTBA,
BbISICHUTb, OyAeT N OHO OTHOLLUEHMEM 3KBMBANEHTHOCTU UNKU nopsaka. Ecnu aTo oTHoWweHune
3KBMBANEHTHOCTWN, TO YyKa3aTb KMacCbl, HA KOTOpble OHO pa3buBaeT MHOXecTBO. Ecnm aTto
OTHOLLEHWNe nopsaka, To onpeaennuTb BUA Nopsaka u ynopsaounTbe MHOXECTBO.

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

BAPUAHT 2.

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

2) A={y=x% y=x+5; y=1/(x+1); y=1/(x*+1); y=1/x; y=1/x’}, P: «umeTb oaMHaKoByl o0BnacTb
onpeaeneHns.

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

1) CoctaBbTe TabnuLy UCTUHHOCTU BbickasbiBaHus: (x — y) Vv (Z AX)

2) Onpegenute 3HavyeHWe WCTMHHOCTM BbiCcKasbiBaHus «Ecnu B aHBape 31 geHb, To ConHue
BpaLlaeTcsa BOKPYr 3eMnum unm MapT — BECEHHUIN MeCsAL»

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



4)" Ha MHOxecTBe reomeTpuyeckux curyp 3agaHbl npeaukatbl: A(X): «BblTb MHOIOYronbHUKOMY,
B(x): «MmeTb nnowagb», C(X): «ObiTb BbiNyknony». MN3o06pasute OTHOLWEHUS Mexay obnactamu
WUCTUHHOCTWN 3TUX MPEeAMKaToB C MOMOLLbIO KPYyroB Junepa u 3awTpuxymte obnactb UCTUHHOCTU
npegukata (A(X)vB(x))—C(x).

BapuaHm 2

1) CoctaBbTe TabnuLy UCTUHHOCTU BbiCKa3biBaHUs: (x A y) <> (Z A X)

2) Onpegenute 3Ha4YeHME UCTMHHOCTM BbiCka3biBaHus «B aHBape 30 geHen Torga v TOMbKO Torga,

Korga MapT — BECEHHUI MecsL, U OKTAOPb — OCEHHNIN MeCAL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — COCTaBHOE 4YnCIio», B(x): «x
genutca Ha 4», C(x): «x —ogHO3Ha4HOe uucno». Hamgute obnactb ucTMHHOCTU npeaukata (B(x)—
C(x))VA(x)

4)" Ha MHOXeCTBe MHOrOyronbHUKOB 3adaHbl npegukatbl:  A(X): «OblTb  MpaBUIIbHBIM
MHOrOYronbHUKOM», B(X): «MMeTb BCe paBHble CTOPOHbl», C(X): «MMeTb Bonblue Tpex CTOPOH».
N306pa3unte oTHOLWEHUSA Mexay 06nacTaMn UCTUHHOCTM 3TUX NPEANKATOB C NMOMOLLbIO KpYroB Junepa u
3awwTpuxynte obnacte UCTUHHOCTK nNpeamkata (A(x)v(B(x)—C(x)).

CamocTosiTenbHas pa6oTta Ne5

Tema «Pa3nuyHblie noaxoabl K NOCTPOEHUIO MHOXECTBA LefbiX HeoTpuuaTernbHbIX YUCen.
MeToa mateMaTuyeCKon MHAYKLUN»

Bapuarm 1

1. BeinonHUTL BCe apudmeTmyeckne pOenctBus Hag uducnamm 12 m 3 B TEOPETUKO-
MHOXECTBEHHOM, akCMoMaTM4YeckoM nogxodax, nogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MepeHns BEMNYUHBI.

2. NMpoBepnTb METOAOM MaTteMaTU4eCKON MHAYKUMM CnpaBeanvBOCTb LaHHOrO paBeHCTBa Ans

1-2+2-3+---n{n+1]=nm+ﬂm+ﬂ

BCEX HaTyparnbHbIX YnuCen: 3

BapuaHm 2

1. BoinonHuTe BCe apudpmeTnyeckue Aenctsma Hag uucnamum 12 m 4 B TeopeTuKo-
MHOXECTBEHHOM, akCMoMaTM4YeckoM nogxodax, nogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MepeHUs BEMNYUHBI.

2. MpoBepnTb METOAOM MaTteMaTU4eCKON MHAYKUMM CnpaBeanvBOCTb LaHHOrO paBeHCTBa Ans

BCEX HATypalbHbIX YNCen:

CamocToaTenbHasa pabota Ne6

Tema «Mo3ULIMOHHBLIE CUCTEMbI CHUCTIEHUA»

BapuarHm 1.

1) NpowussegeHne undp ABYy3HA4YHOro ymcna B ABa pasa bonbwe cymmbl ero undp. Ecnm ot
NUCXOOHOro Yncna OTHATb 27, TO MONYYUTCA YUCIO, 3anuMcaHHoe Temu xe umdpamn, HO B obpaTHOM
nopsiake. Hangurte ato ymcno.

2) BeinonHute OencTeus, n pesynbTaT NpeactaBbTe B CEMepUYHOM cucteme cuncnenna: 2043s-
111435:125+3041s.

3) Hantn ocHoBaHMe cucteMbl CHUCNEHUSR: 752,-647,=67

BapuaHm 2.

1) B Tpex3Ha4yHOM uucne gecAtkoB Ha 4 Gonblie, Yem eguHuy, coTeH Ha 4 6Gonblie, yem
aecatkoB. Ecnu k atomy uwmcny npubaBuTb 4MCNO, 3anMcaHHoOe TemMu xe uudpamu, Ho B obpaTHOM
nopsgke 1o nony4dntca 1110. Hangute ato yucno.

2) BoinonHute p[OencTBus, W pesyrnbTaT MpeactaBbTe B TPOUYHOM CUCTEME CUYUCNEHUSA:
10344+88y:344-12544:11,.

3) Hantn ocHoBaHWe cuctembl cumcreHms: 326,+152,=253

CamocToAaTenbHasa pabota Ne 7.
Tema «[lenMMocTb Ha MHOXeCTBe LernbiX HeoTpuuaTesibHbIX Yucen»



Bapuarm 1

1. Hangute BCe uMdpbl, NpU NOLCTAHOBKE KOTOPbIX BMECTO
OenumocTb: Ha 15; Ha 36.

2. He BbLINOMAHAA BbIMUCNEHUWA, C MNOMOLLBD TEOpeM O AEefIMMOCTU CYMMbl, PasHOCTU W
npounsBedeHnd, ycTaHoBUTe, OennTCa Nu Ha 12 3HavyeHue BbipaxkeHus: 1288-564-15+1536.

3. Hangnute HO n HOK uucen 646 n 864, npeacraBue Ux B KaHOHMYeckom Buae. Hanante HOL
3TUX Yncen ¢ nomowbio anroputma EBknnaa, a HOK ¢ nomolubto Teopemsi.

*

B ymcno 1324* BbinonHaeTcs

BapuaHm 2

1. Hangute BCe uMpbl, NpU NOLCTAHOBKE KOTOPbIX BMECTO
JennMMocTb: Ha 6; Ha 45.

2. He BbINOMHAA BbMUCIEHUMA, C MNOMOLLLID TEeOpemM O AeNUMOCTU CyMMbl, PasHOCTU U
npounsBedeHnd, yctTaHoBUTe, OennTca Nu Ha 18 3HaveHne BhipaxeHus: 1288-564-15+1536.

3. Hangute HOO n HOK uncen 568 n 346, npeacraBmB nx B KaHOHMYeckoM Buae. Hangute HOL
3TUX Yncen ¢ nomoubio anroputma Eeknmaga, a HOK ¢ nomoLlbo TeopeMsl.

*

B ymcno 1426* BbinonHsaeTcs

CamocTosiTenbHasa paboTa Ne 8.

Tema «PaumnoHanbHble Yyucna»

BapuaHm 1

1. Hangunte 3HayeHne BblpaXeHust: .

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

BapuaHm 2
1. Hangunte 3HayeHue BblpaXeHust: .
2. Hangute 3Ha4yeHne Bblpa)keHus:

OueHka «OTNUYHO» CTaBUTCS, €Crnn BbIMOMNHeHbl 0e3 oWnboK Bce 3agaHnsa nonHocTtbio. OueHka
«XOpOoLIO» CTaBWUTCS, €cnv gonyuweHa ogHa owubka. OueHka «yOOBMETBOPUTENLHO CTaBUTCH, €CNK
gonyweHsl aOBe owunbkn. Ecnm  pgonyweHo Gonee gByx ownbok, paboTta oueHuBaeTtcs
«Heya0BMNeTBOPUTENBHO.

CamocTosTenbHasa padora Ne 9

Tema «PeweHne ypaBHEHMA, HEPABEHCTB U UX CUCTEM»
Bapuarm 1

1. PewnTte cuctemy ypaBHEHUI:

2. Hangute MHOXeCTBO pelleHunn HepaBeHcTBa: 4 3

BapuaHm 2

1. PewuTte cuctemy ypaBHEHWI:
2. Hangurte MHOXeCTBO peLleHUn HepaBeHCTBa: .

CamocTtositenbHas pabota Ne10
Tema «lMocTpoeHue rpachukoB chyHkunin. CBoMCcTBa PYHKLUN»
Bapuarm 1



1. MNocTponTe rpacmk QPyHKUUK, NOMb3YACh onpeneneHuem Moaynd, U onuwnTe ee CBOWCTBA:
2
y=X"+|x|-6.
2. Moctponte rpaduk GYHKUUMM C MNOMOLLBIO JIMHEWHBbIX NpeobpasoBaHWiA M onuwnTe ee

CBOWCTBA:
BapuaHm 2
1. MocTponTe rpacuk yHKUUKU, NONb3YACL onpeaeneHnemMm Moaysns, n onuwuTe ee CBOWCTBA:
—[v2
y=|x*-5[+2x-1.
2. MNocTtponte rpadmKk YHKUUM C MNOMOLLBI JIMHEWHbIX NpPeobpasoBaHU U ONULLINTE €ee
1

Yz_x+2

CBOWCTBA:

CamocTtostenbHas pabota Ne11

Tema «Benu4yunHbl U X NU3MepeHne»

Bapuarm 1

1. AnuHy oTpeska n3Mepunu cHayana B cMm, a NoTom B AM. B nepBom cnyyae nony4vnu 4ncrno
Ha 108 Gonbllee, 4eMm BO BTOPOM. Yemy paBHa gnvHa cTona B M.

2. Macca 6ynouykm ¢ unstomom 200r. Macca 10 6ynouek 6e3 nstoma 1 kr 900 r. Hangute maccy
n3tomMa B OHOW OyIioYKe 1 Bbipa3uTe €€ B KI.

BapuaHm 2

1. nvHy oTpeska uU3Mepunun cHayarna B CaHTUMETpax, a 3aTeM B munnumetpax. Bo BTopom
cnyyae nonyyunu Yucno Ha 135 meHbLUee, YeM B nepBoM. KakoBa anvHa otpeska B geummeTtpax?

2. I'po3a Havanacbk B 10 4.50 MuH. yTpa u npogomkanack 34. 6 MyuH. CKONbKO BPpEMEHM A0 KOHLA
CYTOK OCTasnioCb No OKOHYaHUM rpo3bl?

CamocTtosaTenbHas pabota Ne12

Tema «PeweHune 3apa4v Ha NOCTpoOeHUe»

BapuaHm 1

1. MocTponTe TPeyrosibHWMK NO ABYM CTOPOHaM W yriy, NpoTMBOMeXallemy OOHOW U3 3TUX
CTOpPOH.

2. MNocTponTe poMb6 No yrny 1 agnaroHanu, BbIXogALENn U3 3Toro yrna.

BapuaHm 2
1. lMocTponTe TpeyronbHUK MO ABYM CTOPOHAM 1 BbICOTE, NPOBEAEHHOW K OAHOWN N3 HUX.
2. MNocTponTe poMb Mo AnaroHanu u NPoTUBONEXaLLeMy yriy.

CamocTtoaTenbHas paboTta Ne13

Tema «Anrebpanyeckune CTPyKTypbI»

BapuaHT 1.

1) Kakyto CcTpykTypy 0OpasyeT MHOXECTBO BCEX YEeTHbIX 4ucen OTHOCUTENbHO onepauuv
CNoXeHna?

2) OnpepenuTte, ABNSAETCS KOMNbLOM UMW MOMEM MHOXECTBO BCEX LenbIX Yucern, KpaTHbIX 5,
OTHOCUTENBHO YMHOXEHWUSA U CIOXKEHWS.

3) MNpoBepuTb, 06pasyeT N Nosie MHOXECTBO Z3 OTHOCUTENIbHO YMHOXEHUS U CITOXEHUS

BapuaHT 2.

1) Kakyto cTpykTypy 0OpadyeT MHOXECTBO BCEX LUenbiX YMcen, KpaTHbIX 3, OTHOCUTENbHO
onepaumm croxeHma?

2) OnpepenuTte, ABNSETCA KOMbLOM UMW MOMEM MHOXECTBO BCEX YETHbIX Yncen OTHOCUTENbHO
YMHOXEHWS N CIOXEHUS.

3) [lpoBepuTb, 06pasyeT N None MHOXeCTBO Z4 OTHOCUTENBHO YMHOXEHWUSI U CIIOXEHUSA

BapuaHT 3.

1) Kakyto cTpykTypy 06pasyeT MHOXECTBO KBaApaTOB BCEX PaLMOHArbHbIX YMCerl OTHOCUTENBHO
onepaumm YMHOXeHNA?

2) Onpegenute, ABNSAETCA KOMbLOM WNW MOMEM MHOXECTBO BCeX uucen Buaa a+b\/E
OTHOCUTENbHO YMHOMXEHUSA U CIIOXEHUS.



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

BapuaHT 4.

1) Kakyto cTpykTypy 006pasyeT MHOXECTBO BCEX HEYEeTHbIX YMCen OTHOCUMTENbHO onepauuu
YMHOX€EHWS

2) Onpepenute, ABNSETCA KOMbLOM WM NOSIEM MHOXECTBO BCEX LENbIX Yncen, KpaTHbIX 3,
OTHOCUTENBHO YMHOXEHWUS U CINIOXEHWS.

3) MNpoBepuTtb, 06pasyeT Nn Nosie MHOXeCTBO Z7 OTHOCUTENBHO YMHOXEHUS U CIIOXEHMS

CamocTosaTenbHasa pabota Ne14

Tema «9nemeHTbl KOMOUHaATOPUKNY

Bapuarm 1.

1) Ha cTtygeH4yeckom Beuepe npucyTcTByoT 16 (pakynbTeToB. Ha KOHKypc npurnawatotea 5
YyenoBek, npuyeM nobor dakynbTET MOXeT ObiTb Bbl3BaH He oAuMH pa3. Ckonbkumu crnocobamu 3TO
MOXHO caenatb?

2) BeictynatoT 5 nbBoB 1 4 Turpa. Beixogat apyr 3a gpyrom. CKOMbKMMU cnocobamu BO3MOXEH
BbIX0[, YTOObl H/KaKMe ABa TUrpa He CTOANW ApYr 3a Apyrom?

BapuaHm 2.

1) Ha kadpeape 9 npenopasartenen. Ckonbkumu cnocobamm MOXHO COCTaBUTb pacnucaHve
KOHCynbTaumni Ha 9 gHen. Ecnn kaxxgbivi npenogaBaTernb 4aeT KOHCYNbTaunio POBHO OANH pas?

2) Ha dectmBanb npmbbinu npegctaBuTteny 5 KOHTMHEHTOB. HyHO BbiGpaTh 8 npeacraBmTenemn
Ana ydactma B OTKpbITMW. CKOMbKMMKM crnocobamm 3TO MOXKHO caenatb, €Cnu  AOMMKHbl  ObiTb
NnpeAcTaBneHbl BCE KOHTUHEHTbI?

OueHka «OTNIMYHO» CTaBUTCS, €CnK BbIMoNHeHbl 6e3 owmnbok Bce 3agaHusa nonHocTblo. OueHka
«XOpOLLO» CTaBuUTCH, ecnu obe 3agayv B LENOM pelleHbl, HO uMMeloTcs 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unu uccnepoBaHus. OueHka «yOoBNEeTBOPUTENbHO CTaBUTCS, €CNW  MOSHOCTbIO
peweHa 1 3agaya, MM BbINOMIHEHO BEpHOE MOCTpPOeHWe B 0beunx 3agadvax, HO OTCYTCTBYIOT 3Tanbl
AoKasaTenbCcTBa n nccneaoBaHus. B ocCTarnbHbIX cny4vasx paboTa oLueHuBaeTcs
«HeyaOoBMneTBOPUTENBHO.

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

1) PewumnTe nornyeckyto 3agady ¢ NOMOLbI0 Tabnumubl:

B cumdoHnyeckun opkectp NpuHANM Ha paboTy Tpéx My3blkaHTOB: bpayHa, Cmuta n BeccoHa,
YMEILLMX UrpaTb Ha ckpunke, pnenTte, anbTe, knapHeTte, roboe n Tpybe. N3BeCTHO, YTO:

1. CMUT camMbll BbICOKUIA;

2. rpapoLmi Ha CKpUIMKe MEeHbLLIE POCTOM urpatoLlero Ha donenTe;

3. wurparowme Ha ckpunke n onente n bpayH nobaT nuuuy;

4. xorga Mexay anbTUCToM 1 Tpy6avyom BO3HMKaET ccopa, CMUT MUPUT KX;

5. bpayH He ymeeT urpaTb Hu Ha Tpybe, HK Ha roboe.

Ha Kakux MHCTpYMEHTax UrpaeT Kaxabl U3 My3bIKaHTOB, €CNW KaXKA bl BNageeT ABYMS
WHCTPYMEHTaMmn?

2) PewunTe nornmyeckyro 3agady ¢ nomoLlbto rpada:

B ogHoM pgBope xuBYyT yeTbipe apyra. Bagum n wodep ctapwe Cepres. Hukonan n cnecapb
3aHUMalTCa GOKCOM. JnekTpuk — Mnagawun us apysen. o Beyepam AHOpPEN M TOKapb UrparoT B
aomuHo npotue Cepres n anektupuka. Onpegenure npodeccuio Kaxkaoro u3 gpysen.

BapuaHm 2

1. PewunTte nornyeckyto 3agady ¢ NOMOLb0 Tabnmubl:

Tpu ogHoknaccHuka — Bnapg, Tumyp un HOpa, Bctpetunuck cnycta 10 net nocrne OKOH4YaHuA
LKOMbl. BbIICHMNOCH, YTO OAMH M3 HUX CTan Bpa4voMm, Apyron usnkom, a TpeTtun topuctom. OauH
nonto6bun Typusm, gpyron 6er, ctpactb TpeTbero — perdbu. KOpa ckasan, 4To Ha Typu3m emMy He XBaTaeT
BPEMEHM, XOTSA €ro cectpa — €OMHCTBEHHLIN Bpay B cemMbe, 3asanbli TypucT. Bpay ckasan, 4yto OH



pasgenseTt yBrnedyeHwe konnern. 3abaBHO, HO y ABOUX M3 Apy3e B HasBaHUAX MX Mpodeccun u
yBEYEHNN He BCTpeyvaeTcs HuM ogHa OykBa mx umeH. Onpegenute, KTO 4em nobOUT 3aHMMaTbCa B
cBoboaHOe BpeMs 1 Yy KOro kakas npodeccus.

2) PewmnTe nornmyeckyro 3agady ¢ nomoLlbto rpada:

MaTepo oagHoknaccHukoB — WpuHa, Tumyp, Kata, Cawa n 3o0s ctanu nobeantensmm onvMmnuag,
LWKONbHMKOB MO (U3nke, maTemaTuke, MHOpMaTUKe, nuTepatype u reorpadun. WM3BecTHO, 4TO
nobegutens onumnuagbl No mHdopmatuke yunt WpuHy m Tumypa paboTte Ha komnbtoTepe. Katsa u
Cawa Toxe 3auHTepecoBanucb nHdopmatTukon. Tumyp Bcerga nobameanca dusmkn. Katda, Tumyp u
nobeautens onuMmnuagbl NO nuTepaType 3aHumalTca nnaBaHuemM. Tumyp u Kats nosgpaBunu
nobeauntens onumnuadbl N0 Matematuke. MipuHa coxaneeT 0 TOM, YTO y Hee OCTaeTCd Mano BpeMeHU
Ha nuTepartypy. MNobeguTtenem Kkakon onMMmnuagbl CTan Kaxabli N3 aTux pedsart?

OueHKa «OTNMYHO» CTaBUTCHA, €CNn BbINoMHeHbl 6e3 ownbok Bce 3agaHnst NonHocTblo. OueHka
«XOpOLLO» CTaBuUTCHA, ecnu obe 3agayvM B LENOM pelleHbl, HO uMerTca 1-2 HegoyeTa Ha aTanax
AokasaTenbcTtBa, unu uccnegoBaHusi. OueHka «yOoBNEeTBOPUTENbHO CTaBUTCS, €CNU  MOSIHOCTbIO
peweHa 1 3agaya, UM BbINONIHEHO BEPHOE MOCTpPOeHWe B 0Denx 3agadvax, HO OTCYTCTBYHOT 3Tanbl
JokasatenbcTea " nccnegoBaHus. B ocCTanbHbIX cnyyasx paboTta oLeHnBaeTcs
«HeyaoBMNeTBOPUTENBHO.

CamocTtoaTtenbHas pa6oTta Ne16
Tema «OcopmMmneHmne ctaTUCTUHECKUX TAOIML»

Hangute n 3anuwmnTte Bce owmnbkm B ohopmneHmn Tabnuupl. lNpeactaBeTe CBOM BapuaHT
npaBunNbHO 0POPMIIEHHON Tabnmubl.

Bapuarm 1
Tabnuua. AHanu3 pesynbTaToB KOHTPONbHOW paboThbl
cTyaeHToB 1 Kypca.
KOHTUHreHT Pesynbrathl
CTyOEeHTOB KonuyectBo KonuyectBo KonunyectBo oLeHOK KonuyecTBo oLIEHOK
OLIEHOK OLIEHOK «y[0BNEeTBOPUTENBHOY «HEYOOBNETBOPUTESbH
KOTJIUHHO» «XOpOLIJO» o»
abcontot | B% | abconto | B% | abcontoTHoe B % abconoTHoe B %
Hoe THOE
1 rpynna
2 rpynna
BapuaHm 2

Tabnuua. AHann3 pesynbTaToB KOHTPOSIbHOW paboTbl
CTyaeHToB 1 Kypca.

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

OnucaHue TeXHONOrMU BbINONTHEHUA 3afaHNA

CamocTosTenbHble paboTbl  BLINOMHAKTCA CTyAeHTaMuM O4HOW  popMbl  OByveHus Ha
NPaKTUYECKUX 3aHATUAX B MUCbMEHHOW hOpMe M CAalTCcA npenogaBaTento Ans OueHMBaHUA. ANs
3a04HOM popMbl 0ByveHus OGonblias 4acTb CaMOCTOATENbHbIX PaboT (TEMbl — MO YCMOTPEHUIO
npenoaasaTerns) BbINOMHAIOTCH CTYAeHTaMu B Yacbl, OTBEEHHbIE HA CAMOCTOATENbHYIO paboTy.

Kputepumn oueHnBaHus

OueHka «OTNMYHO» CTaBUTCHA, €Cnn BbINonHeHbl 6e3 ownbok Bce 3agaHns nonHocTbto. OueHka
«XOpOLLO» CTaBUTCH, €Cnv AonylieHa ofgHa owwubka, npu 3TOM foruMka pelleHus 3adaHui - BepHas.
OueHka «yooBNeTBOPUTENBHO CTABMTCH, €CNK AONYLLEHbl ABE OLUMOKN, UK NOMHOCTHIO BEPHO peLLeHO
O[HO 3ajaHuve, a Apyroe He peLLeHo, UMK peLLeHO NOMHOCTBI0 HEBEPHO. B ocTanbHbIX criyyasax paboTa
OLEHNBaETCA «HEeya0BNEeTBOPUTENBHO.



B pa6ote Ne 12 oueHKka «OTNMYHO» CTaBUTCS, €Cn BbiNONHEHbI 6e3 ownbok Bce 3agaHus
nonHoctbio. OueHKa «XOpoLUO» CTaBUTCHA, ecnn obe 3agayM B LENOM peLleHbl, HO umetoTcs 1-2
HeJo4yeTa Ha 3Tanax gokasaTenbCcTBa, unu uccnegoBaHunsa. OueHKa «yaoBNEeTBOPUTENbHO CTaBUTCA,
€Cnn MONHOCTbI0 pelleHa 1 3agada, MNKU BBINOSTHEHO BEPHOE MNOCTPOoeHMe B 00enx 3agadvax, Ho
OTCYTCTBYIOT 3Tanbl AoKa3aTenbCTBa M uccnegoBaHusl. B octanbHbIX crnyvasx paborta oueHuBaeTca
«HEeyao0BNeTBOPUTENBHO.

TecToBble 3agaHuA
Tecm Net
1. O6beanHeHnem MHoxecTB A n B HasbiBaeTcss MHOXecTBO C, cocTosiliee U3 3MEMEHTOB,
npuHagnexawmx...
a) xoTsa Obl 0Q4HOMY U3 YKa3aHHbIX MHOXECTB
6) 060MM yKasaHHbIM MHOXeCTBaM
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) OGHOMY N3 MHOXECTB, HO HEe ABMSAOLLNXCS O0OLWMMN ON15 STUX MHOXECTB
2. [llepecedyeHnem MHoxectB A u B HasbiBaetca MHOXectBo C, cocTosllee W3 31EMEHTOB,
npuHagnexatimx...
a) xoTsa Obl 0Q4HOMY U3 YKa3aHHbIX MHOXECTB
0) 060MM yKazaHHbIM MHOXECTBaM
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) OGHOMY N3 MHOXECTB, HO HE SBMAOLNXCS OOLWMMN ON1s1 STUX MHOXECTB
3. OneMeHT NpMHaanexuT pasHoCcTM MHOXecTB A 1 B, ecrnin...
a) OH NPUHAANEXNT MHOXECTBY A 1 MHOXeCTBY B
6) OH NPUHaANEXNT MHOXECTBY A, HO HE NPMHAANEXUT MHOXeCTBY B
B) OH NpUHaLMNEeXuT MHOXecTBy A unu B
) OH HE NPUHAAMNEXUT HN MHOXECTBY A, HU MHOXeCTBY B.
4. A - MHOXECTBO HaTypanbHbIX Yncen, 6onbwmnx 5. B - MHOXXECTBO HaTypanbHbIX YACEN, MEHbLUNX 7.
Ob6beanHeHne MHoXecTB A 1 B 9T0 MHOXeCTBO...
a) cocTosiLee U3 OQHOro afieMeHTa - 6
6) NnycToe MHOXeCTBO
B) MHOXeCTBO Bcex umncen ot 0 4o 6eckoHeyYHOoCTH
) MHOXXECTBO BCEX HATyparnbHbIX YACEN
5. A - MHOXEeCTBO HaTypanbHbIX Yucen, 6onbwmnx 5. B - MHOXECTBO HaTyparnbHbIX YACE, MEHbLUMX 7.
PasHocTb MHOXecTB A 1 B 3TO MHOXECTBO...
a) MHOXeCTBO HaTypasnbHbIX Yncen, 6onbwnx 7
6) MHOXXeCTBO HaTypanbHbIX Ynucen, 6onbnx 6
B) NyCTO€ MHOXEeCTBO
) MHOXECTBO, COCTOSLLEee U3 OOHOro afiemMeHTa - 6
A) MHOXECTBO HaTypanbHbIX Yyncen, 6onblmx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncen, meHblumx 10. O6beanHeHne mHoxecTB A 1 B
aTo...
a) MHoXecTBO B
0) MHOXECTBO A
B) NyCTO€ MHOXEeCTBO
r) MHoxecTBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypanbHbIX Yncen, meHbwnx 10. MepeceyeHne mHoxecTB A n B
aTo...
a) MHOXecTBO B
6) MHOXecTBO A
B) NyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncesn, meHblwmx 10. PasHocTb mHOXecTB A 1 B
3T0...
a) MHOXecTBO B
6) MHOXecTBO A
B) NyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
9. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncen, MmeHbwnx 10. PasHocTe MHOXecTB A n B
3T0...



a) MHOXecTBO B
6) MHOXecTBO A
B) MyCTO€ MHOXECTBO
r) MmHoxecTBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Yncer, MeHbLuunx 10.
a) 9T MHOXeCTBa nepecekaroTcs
0) A aBnsieTca nogMHOXecTBoM B
B) B siBnseTcs nogMHoXecTBoM A
r) He UMetoT OBLLMX INEMEHTOB
11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX 4nces, meHbwunx 10. [lekapToBO nNpon3BedeHne
3TUX MHOXECTB COAEPXUT
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 umucen, meHbwmnx 10. OObeanHeHne 3TUX
MHOXECTB COAEPXKNT
a) 15 anemeHTOB
0) 9 anemeHTOB
B) 10 anemeHTOB
r) 6 anemeHTOB
A) 16 anemeHTOB
13. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO MPSAMOYrOfIbHMKOB.
BbibepuTe npaBunbHble yTBEPXAEHUSA
a) CywecTByIOT 3NIEMEHTLI, 00LME AN BCEX TPEX MHOXECTB
6) MHoxecTBa A 1 C He nepecekaloTcs
B) MHoxecTBa A n B nepecekatotca
r) MHoXecTBO A - NOAMHOXeCTBO MHOXecTBa B
A) He cyuwectByeT anemeHTOB, NpuHagnexawmx nu MHoXecTBy A M MHoXecTBy B n
MHoxecTBy C 04HOBPEMEHHO
14. O pononHeHnn MHOXecTBa A 0O MHOXecTBa B MOXXHO roBOpuTb B TOM Cryyae, ecriu...
a) A aBnsieTca NOAMHOXECTBOM MHOXecTBa B
6) B saBnsieTca nogMHOXECTBOM MHOXecCTBa A
B) MHOXecTBa A 1 B nepecekatotcs
r) MHOXecTBa A 1 B aBna0TCa NOOMHOXECTBAMU YHMBEPCANIbHOrO MHOXECTBA U HE UMeEIoT
obLWmx aneMmeHToB
15. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpammoB. C - MHOXECTBO NPSIMOYrOflbHUKOB.
PasHocTb 06beanHeHna mHoxecTB A n B n mHoxecTea C aTo0...
a) MHOXXeCTBO napannenorpaMmvon
6) MHOXXeCTBO napannenorpamMmmoB 6e3 NpsMbIX yrnos
B) MHOXECTBO poMOOB 6e3 NpsiMbIX YrioB
) MHOXXECTBO MPSIMOYrOSTbHUKOB
16. Xapakrepuctmyeckoe CBOMCTBO MHOXXECTBA 9TO CBOWCTBO,...
a) KoTopbIM 06NagatoT HEKOTOPbIE ANTIEMEHTbI 3TOr0 MHOXECTBaA
0) KoTopbIM 06f1Ia4aloT BCE 3NEMEHTLI 3TOM0 MHOXECTBA
B) KOTOpbIM 06nagatoT BCE 3NEMEHTbI 3TOr0 MHOXECTBA M TOSNbKO OHU
) KOTOPbIM HE 00MadalT ANIEMEHTDI, HE NeXxaline B 3TOM MHOXECTBE
17. BbibepuTte npaBurbHble YTBEPXKOEHUS
a) Onepauna obbeguMHEHWs MHOXECTB OUCTPUOYTMBHA OTHOCUTENbHO onepauuun
nepeceyYeHnss MHOXXeCTB
6) Onepaunss nepeceyeHus MHOXeCTB OUCTPUBYTUMBHA OTHOCUTENBHO oOnepauuu
obbegnHeHNs MHOXeCTB
B) Onepauns o6beanHeEHN MHOXECTB AUCTPMOYTMBHA OTHOCUTENBHO Onepaumm pasHoOCTH
MHOXeCTB
r) Onepaumsa nepeceveHnsi MHOXECTB ANCTPUOYTUBHA OTHOCUTENBHO Onepauun PasHOCTH
MHOXeCTB



18. [lekapToBLIM Npon3BegeHMeM MHOXECTB A 1 B HasbiBaeTcst MHOXecTBO C, cocTosiee u13...
a) BCeX anemMeHToB MHOXecTB A n B
6) 13 BCcex nap anemeHToB MHOXeCcTB A 1 B, B KOTOpPbIX HA NEPBOM MECTE CTOUT SNEMEHT
MHOXeCTBa A, a Ha BTOPOM - 3fIEMEHT MHOXecTBa B
B) M3 nMap aneMeHToB MHOXecCcTB A u B, B KOTOpbIX Ha NMEpBOM MecTe CTOMT GonbLunii
3NIEMEHT, a Ha BTOPOM - MEHbLUWIA
r) U3 aNeMeHTOB, 00 MX ana MHoxecTB A n B
19. A - MHOXECTBO HaTypasnbHbIX Yncen. B - MHOXeCTBO OencTBMTENbHbIX Yncen. paduk gekapToa
npousBeaeHnss MHOXXecTBa A Ha MHOXecCTBO B npeactaensieT cobon...
a) BCIO KOOPANHATHYHO NITIOCKOCTb
0) 6GeckoHEeYHOoE YNCIo NPAMBIX, NapanenbHbIX 0CK Y, pacnofioXXeHHbIX CrieBa U cnpasa oT
ocn Y
B) 6€CKOHEYHOE YMCIO NPSMbIX, NapansenbHbiX OCK Y, pacnofnoXeHHbIX cnpaBa OT ocu Y
r) 6eCKOHEYHOE YNCHO NyYen C BepLUMHAMM HA OCK X, NapannenbHbix ocn Y
20. A - MHOXXeCTBO HaTypanbHbIX Yncen. B - MHOXeCTBO AencTBuTENbHbIX Yucen. paduk gekapToBa
npovsBeneHnss MHOXecTBa B Ha MHOXecTBO A npeacTaBnsieT cobon...
a) BEPXHIOK KOOPAMHATHYI NOMynfoCKOCTb
0) NnpaBylo KOOPANHATHYHO MOMYMNIOCKOCTb
B) 6eCKOHEYHOE YNCIo NPAMbIX, NapanfenbHbIX OCK X, PacnonoXeHHbIX CHU3Y U CBEPXY OT
ocu X
r) 6eCcKoHeYHOoe YMCNOo NPSAMbIX, NapannenbHbIX OCU X, PaCcrnONOXEHHbIX CBEPXY OT OCU X
A) 6eCKoOHeYHOoe YMCrOo fyYen ¢ BepLUMHaMM Ha ocu Y, napannenbHbix ocn X
21. B kakmx cny4dasx rpacvkoM AekapToBa npousBefeHus MHoxecTBa A Ha MHoxecTBo B Gyget
MHOXECTBO TOYEK?
a) oba MHOXeCTBa - KOHEYHbIE YNCIOBblE MHOXECTBa
6) A - MHOXECTBO HaTyparnbHbIX Yncers, B - KoHe4YHoe YMCnoBOe MHOXECTBO
B) A - MHOXECTBO BCEX MONOXUTENbHbIX YMCer, B - MHOXECTBO HaTypasibHbIX Y1Cen
r) A - MHOXeCTBO BCeX LerbixX 4Yncen, B - MHOXeCTBO BCex HaTyparnbHbIX Ynucern
A) A - MHOXecTBO vncen ot 1 o 4, B - MHoXecTBO Yncen ot 0 go 5
€) A - MHOXeCTBO AeNCTBUTESNbHbIX Yncen, B - KoHe4YHoe YMCnoBoe MHOXECTBO
22. Boibepute npaBunbHbI HAGOP CBONCTB AeKkapToBa NPOM3BELEHNS] MHOXECTB
a) KOMMYTaTUBHOCTb, aCCOLMATMBHOCTb, ANCTPUOYTUBHOCTb OTHOCUTENBHO OObEaUHEHWS,
nepeceyeHnst 1 pasHOCTU MHOXECTB
6) aHTUKOMMYTATMBHOCTb, AaHTMACCOUMATUBHOCTb, AUCTPUBYTUBHOCTL OTHOCUTENBHO
06beanHeHns, NnepeceyeHnst U PasHOCTU MHOXECTB
B)  A@HTUKOMMYTATMBHOCTb,  acCOLMATUBHOCTb,  AUCTPUOYTUBHOCTL  OTHOCWUTESNBHO
06beanHeHns, NnepeceyeHnst U PasHOCTU MHOXECTB
)  KOMMYTaTMBHOCTb,  aHTMACCOUMATUBHOCTb,  OUCTPUOYTUBHOCTb  OTHOCUTESIBbHO
06beanHeHNs, NnepeceyeHnst U PasHOCTU MHOXECTB
A) KOMMYTaTMBHOCTb, acCOLMAaTUBHOCTb, OUCTPUOYTUBHOCTL OTHOCUMTENbHO 0ObeanHEeHUs,
nepeceyeHnss MHOXeCTB
23. BoibepuTte BepHble yTBEPXKAEHNS
a) [OeKkapToBO Npou3BeaeHUEe MHOXECTB AUCTPUOYTMBHO OTHOCUTENbHO O0bEeaUHEHMUS
MHOXeCTB
6) obbeauHeHWe MHOXeCTB AUCTPUOYTMBHO OTHOCUTENbHO AeKapTToBa NpousBeneHUus
MHOXeCTB
B) 4€KapTOBO NPOU3BEAEHNE MHOXECTB ANCTPUOYTUBHO OTHOCUTENBHO PAa3HOCTM MHOXECTB
) nepecedyeHne MHOXeCTB ANCTPUOYTUBHO OTHOCUMTENBHO AeKapToBa NPOM3BEAEHUS ATUX
MHOXeCTB
24. N3 mHOXecTBa A BblgenieHbl Henyctble nogMHoxectsa A1, A2, A3, obbeavHeHne KOTOpbIX
coBrnagaet ¢ MHOXecTBOM A. B Kakom criydyae MOXHO yTBepXAaTb YTO MHOxecTBa A pas3buto Ha
Knacchbl?
a) HeT ArNeMeHTOoB, ObLUMX M9 BCEX TPEX MHOXECTB
6) HMKaKne ABa 13 BblAENEHHbBIX MHOXECTB HE MMEIOT OOLLNX 31EMEHTOB
B) HWKaKoe BblAENEeHHOEe MHOXECTBO He SBMSeTCA MOAMHOXECTBOM APYroro BblAeneHHor
MHOXecTBa
r) ABa 13 BblAENEHHbIX MHOXECTB He nepecekatoTcs



25. B kakmx cnydasix nogMHoxecTtea A1, A2, A3 MHOXeCTBa YEThbIPEXYrONIbHUKOB SBNSIOTCS Kriaccamu
9KBUBANEHTHOCTN?
a) A1 - MHOXeCTBO KBaapaToB, A2 - MHOXXECTBO YEeTbIPEXYTrOfIbHUKOB, HE MMEIOLLMX MPAMbIX
yrnos, A3 - MHOXeCTBO 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 NpPSMOYronbHMKOB, A2 - MHOXECTBO napanmnenorpammon, A3 -
MHOXECTBO YeTbIpeXyrofbHUKOB, HE MMEeIOLNX napanianbHbIX CTOPOH U NPSAMbIX YriioB
rN A1 - MHOXeCTBO Tpaneuun, A2 - MHOXECTBO MNPSAMOYrofbHUKOB, A3 - MHOXECTBO
YeTbIPeXyrofibHUKOB, HE MMEOLNX NPAMbIX YINOB U napanfienbHbIX CTOPOH
A) A1 - MHOXECTBO NMPSIMOYrofibHUKOB, A2 - MHOXECTBO YEeTbIPEXYTONIbHUKOB 6€3 NpsiMbIX
yrnoB, A3 - MHOXXECTBO YETbIPEXYTOSIbHUKOB C OAHMM MW ABYMS MPAMbIMA yriiamu
26. Pa3bueHne MHOXecTBa A Ha Kraccbhl Ha3biBaeTCA ANXOTOMUYECKUM, ECIN...
a) Knaccamu SBMSOTCA HEKOTOpoe MOAMHOXECTBO MHOXecTBa A M ero AonoriHeHne [0
MHOXecTBa A
6) MHOXecTBO A pa3buta Ha Knaccbl Npy NOMOLLM OAHOro CBONCTBA
B) MHOXeCTBO A pa3buMTo Ha Klaccbl Npy NOMOLLM OBYX CBOWCTB
r) B MHOXecCTBe A BbldeneHbl ABa HenepecekaLwmnxcs nogMHoXecTsa
27. Tlpy nomoLwn CBOWUCTB "ObiTb YeTHbIM" M "OAennTbCa Ha 4" MHOXECTBO HaTyparnbHbIX YUCEn
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTCs Ha Kracchl
28. lMpn nomowm ceBonctB "6biTb Gonbwe 10" u "ObITb YETHbIM" MHOXECTBO HaTypalibHbIX 4uCern
pa3buBaeTcs Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3bmBaeTcsa Ha Knacchl
29. Mexny mHoxectBamu A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooTBeTCTBME "a MeHbLue b". BeibepuTte
npaBuIbHOE yTBEPXAEHNE
a) obnactb onpegeneHuss  COOTBETCTBMSA COBMagaeT C o0nacTblo OTnpaBneHus, a
MHOXECTBO 3Ha4Y€HUN - ¢ 06nacTbo NPUOLITUSA
6) obnactb onpegeneHMs  COOTBETCTBUS COBMagaeT C ob6nacTblo OTNpaBfeHus, a
MHOXECTBO 3HA4YE€HUN ABNSEeTCA NOAMHOXECTBOM 06nacTy npubbiTvs
B) obnactb onpeageneHus COOTBETCTBUA ABNAETCA NOAMHOXECTBOM obnactu
OTNpaBIieHUs, @ MHOXECTBO 3Ha4YeHu coBnagaeTt ¢ obnacTbio NpubbITUA
r) obnactb onpeaeneHms COOTBETCTBUSA SIBNSETCHA NOAMHOXECTBOM 06n1acTy oTnpaBneHus,
a MHOXECTBO 3Ha4YeHWI ABNSETCS NOAMHOXECTBOM 00nacTu npubbITus
30. Oanbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe 13 coOTBETCTBUIA MeEXAY ITUMMU MHOXEeCTBaMu
ABNSAETCA OTOOpaKEeHNEM:
a) "a meHbLue b"
6) "a 6onbLe b"
B) "a genutens b"
r) "a kpaTHo b"
31. CootBetcTBME "a pgenutenb b" aBnsetca B3anMMHO-OQHO3HA4YHLIM OTODpa)KeHMEeM, €Cnu OHO
YCTaHOBIIEHO MEeXOY MHOXeCTBamMu
a) A={4, 3,5, 7} n B={8, 9, 10, 14}
6) A={2, 3, 7} n {4, 6, 14}
B) A={4, 3, 5, 7} nB={12, 15, 14}
r) A={4,3, 5, 9} n {8, 9, 10, 14}
32. B cembe 4yeTBepo geten: 3 manbunka n ogHa gesoyka. OTHoweHne "ObiTb GpaToM" HA MHOXECTBE
3TUX AeTen aBndeTcd
a) pedrieKCMBHbIM U CUMMETPUYHbBIM
6) aHTMpeNEKCUBHBIM 1 CUMMETPUYHBIM
B) aHTMpedNEeKCUBHLIM N aHTUCUMMETPUYHBIM
r) aHTUpedneKCUBHLIM U HE CUMMETPUYHIBIM U HE @HTUCUMMETPUYHBIM



A) He pedrekCMBHbBIM U HEe aHTUPEeNIEKCUBHLIM U CUMMETPUYHBIM
33. B cembe yeTBepo geTen: 3 manbunka n ogHa geBoyka. OTHoLlleHne "ObiTb BpaToM" Ha MHOXECTBE
3TUX JeTen aBnseTcs
a) TPaH3UTUBHLIM U HE CBA3HbBIM
6) TPaH3UTUBHBIM N CBSI3HBIM
B) HE TPAH3UTMBHbBIM N CBA3HBIM
) He TPaH3UTUBHbLIM U HE CBA3HBIM
34. OTHoweHMe "ObITb genuTtenemM" Ha MHOXECTBE HaTyparibHbIX YNCEN SABMSIETCS
a) pedhfieKCMBHbIM, CAMMETPUYHBIM, TPAH3UTUBHBIM, HE CBA3HbLIM
6) pednekcuBHbIM, aHTUCUMMETPUYHBLIM, TPAH3UTUBHBLIM, HE CBA3HbLIM
B) pepneKkCcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTMBHbBIM, CBS3HBIM
r) pedpnekCMBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, CBA3HbLIM
35. Kakne 13 ykasaHHbIX OTHOLUEHUIN ABAAIOTCA OTHOLLIEHUEM 3KBUBANEHTHOCTU?
a) oTHoweHue Nogobusi Ha MHOXeCTBE reoMeTPUYECKNX PUryp
6) oTHOLWEHMEe NePNeHaNKYNAPHOCTM HA MHOXECTBE MPSAMbIX
B) OTHOLLEHMe "BblTb ApYrom" Ha MHOXeCTBe ntoaen
) OTHOLWEHKNE "BbITb POBECHMKOM" HA MHOXECTBE Ntoaen
36. OTHOLLEeHNe ABNAETCA OTHOLIEHMEM SKBUBANEHTHOCTU, €CINN OHO...
a) pedhfIeKCMBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
0) aHTUPEeNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMPedNEKCUBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) petnekCMBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OrtHoweHne, obnagatouiee CBONCTBaMW  aHTUPEMNEKCMBHOCTN,  @HTUCMMMETPUYHOCTH,
TPaH3UTUBHOCTUN N CBA3HOCTU SIBNSIETCA OTHOLLUEHNEM
a) CTpororo fIMHEMHOrO nopsigka
6) HeCTpororo NMMHEHOro nNopsaka
B) CTPOroro YacTM4YHOro nopsiaka
) 3KBMBAEHTHOCTHN
A) HECTPOroro YaCTM4HOro nopsigka
38. OTHoLweHMe "cTapLle" Ha MHOXECTBE XUTerNen ropoga ABnaeTca OTHOWEHMEM
a) CTPOroro 4YacTMYHOro nopsiaka
6) cTpororo NMHENHOro nopsiaka
B) HECTPOroro fIMHENHOro Nopsiaka
) HECTPOroro YacTUYHOro Nopsiaka
A) 9KBUBANEHTHOCTHN
Tecm Ne2
1. YKaXXuTe UCTUHHbIE BblCKa3blBaHNSA
a) B sauBape v B cbeBpane 31 geHb
©) YuebHbIi rog HaumHaeTcs 1 ceHTsa6pa nnmn 1 okTsabpsa
B) Ecnun yncno genutcs Ha 4, TO OHO AennTCs Ha 2
) eCnv YNCno AEenUTCS Ha 2, TO OHO AenuTcs Ha 4
[) YMcno genutcd Ha 5 Toraa n ToNbKO Toraa, korga OHo okaH4vmBaetcea 0
2. Ykaxnte Te Habopbl 3HaYEHUIN NOrMYECKNX NePEMEHHbIX, NPU KOTOPbIX BbickadbiBaHue "(A n B) Torga
1 Tonbko Torga, koraa C" UCTUHHO
a) A - UICTUHHO, B - noxHo, C - NoXHO
©) A - UICTKHHO, B - UCTMHHO, C - NOXHO
B) A - UCTMHHO, B - ncTnHHO, C - UCTUHHO
r) A - NoxHo, B - noxHo, C - NoxHO
4) A - ICTUHHO, B - noxHo, C - NCTUHHO
3. YkaxuTe Te Habopbl 3HaYeHU NOrMYecKknx NnepeMeHHbIX, NPy KOTOPbIX BbiCkadbiBaHue "ecnu A unu B,
10 C" NoXHo
a) A - UICTUHHO, B - noxHo, C - NoXHO
©) A - UICTKHHO, B - nCTKHHO, C - NOXHO
B) A - UCTMHHO, B - nctmHHo, C - nCTUHHO
r) A - noxHo, B - noxHo, C - NoxHo
4) A - ICTUHHO, B - noxHo, C - NICTUHHO
4. TMNpegukat A(X):"x 6onbwel1" 3agaH Ha MHOXecTBe HaTyparbHblix yucern. O6nacTbld UCTUHHOCTU
npeavkaTa "He A(x)" sBnsieTcs



a) MHOXeCTBO HaTyparbHbIX Yucen

6) MHOXXEeCTBO HaTypasnbHbIX Yncen, 6GONbLUNX UMW PaBHbIX 2

B) MyCTOE MHOXeCTBO

r) mHoxecTBo{0, 1}

) mHoxecTso {0}

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

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

6) {10}

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

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

a) Bce nTuubl netatoT unv nnaeatoT

6) HekoTopble reomeTpuyeckne urypbl He MEIOT nroLianb

B) HekoTopble paBHOCTOPOHHWE TPEYroSibHUKU NPSIMOYrOfbHbIe

r) Bce paBHOCTOPOHHUE TPEYrONbHUKM - OCTPOYrOfbHbIE
7. Cpean nepeyncneHHbIX NpeanoxeHuin Bbibepute Te, KOTOpbIE ABMAIOTCS BblCKa3blBAHUSMU

a) Kaxgbli napannenorpamMmm sBAsieTcs NpsiMoyrofibHUKOM

©) B mecsaue 30 gHen

B) 4<5

r) Ecnu k uncny npubasuTb 2, TO nonyyum 5

) Ecnn yncno ymHoxutb Ha 0, To nonyumm 0

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

a) Ecnn k uncny npubaeutb 2, To nony4mm 5

©) Ecnun yncno ymHoxuTb Ha 0, To nony4dnm 0

B) OgHo3Ha4Hoe 4mcno meHblue 10

r) x>3
9. BbibepuTe UCTUHHBbIE BbiCKa3blBaHWS

a) Ansa nobbix HaTypanbHbIX YMCEN X U Y cnpaBeanveo (Xwy) >2

6) Ans nt6oro HaTypanbHOro X CyLecTByeT Takoe HaTyparbHOe 3HadyeHue y, 4To (X'y)<10

B) CYLLIECTBYIOT Takme HaTyparbHble 3Ha4YEHUS X U Y, NPU YMHOXEHUN KOTOPbIX NOy4aeTCsa Ymcho,

MeHbLlee 2

) CywecTBYeT Takoe Lernoe 4YUCrio X, Y4TO Mpu AeneHun ero Ha nwboe HaTyparbHOe 4ucro

nony4vaetcs 0
10. BbibepuTe Takme napbl NOHATUNA, YTO O6BbEM MEPBOro U3 HUX ABNAETCH MOAMHOXECTBOM oObema
BTOPOro

a) TPeyronbHUK 1 MHOTOYrONbHUK

6) TPeyronbHUK 1 YeTbIPEXYTOSTbHUK

B) KBagpat u pomob

r) napannenorpamm n NpsiMoyronbHUK
11. BbibepuTe BepHOe BbiCKasbiBaHMe. "ECNU 3NeMeHT NPUHAANEeXUT MHOXECTBY A N HE NPUHAONEXNT
MHOXecTBY B, TO OH....

a) NPUHAANEXUT NepeceveHnto n 06beJNHEHNIO ATUX MHOXECTB

6) NpuHaoNeXuT nepecevYeHnio MHOXEeCTB, HO He NPUHAANEXNUT 06 beaUHEHNIO 3TUX MHOXECTB

B) NPUHaANEXNUT 00bEANHEHMNIO MHOXECTB, HO HE NMPUHAANEXUT NepeceyveHnto

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

a) Bce Tpu MHOXECTBa nonapHO nepecekatTcs

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

B) A - yHMBepcanbHoe MHoxecTBo Ana B n C. B n C - He nmetoT obLmx aneMeHToB

r) C - nogMHOXecTBO B, B - nogmHoxecTBo A
13. Boibepnte NCTUHHbIE BbiCKa3biBaHNSA

a) MHoxecTBO napannenorpaMmMoB U MHOXECTBO YeTblpeXyrofibHUKOB NepecekatTcs

6) Ecnu ogHO MHOXeECTBO ABNAETCS NOAMHOXECTBOM APYroro, TO 3TM MHOXeCTBa NepecekarnTcs



B) Ecnu mHOXecTBa nepecekaroTcsl, TO OAHO U3 HUX ABMSETCA NOAMHOXECTBOM APYroro
r) Ecnn mHOXeCTBa paBHbI, TO KaXX40€e U3 HUX SIBNAETCA NOAMHOXECTBOM APYroro
A) Ecnn ogHO MHOXECTBO ABMseTCA NOAMHOXECTBOM APYroro, TO 3T MHOXECTBa PaBHbI
e) Ecnu MHOXecCTBa He nepecekarTcs, TO OHU HE UMEIOT OOLLNX 3NIEMEHTOB
14. BbibepnTe NCTUHHbIE BbICKa3blBaHNA
a) O6beanHeHne HenyCcTbiX MHOXECTB HUKOrA4a He paBHO MyCTOMY MHOXECTBY
6) Ecnn obbeanHeHne OBYX MHOXECTB HE PaBHO MYCTOMY MHOXECTBY, TO U MepeceyeHne 3Tux
MHOXXECTB HE paBHO NMYCTOMY MHOXECTBY
B) Ecnn MHOXeCTBa He nepecekatoTcs, TO UX Pa3HOCTb paBHa OOHOMY M3 3TUX MHOXECTB
r) JononHeHne NOAMHOXECTBA 4O MHOXECTBA PaBHO Pa3HOCTM 3TUX MHOXECTBA M NOAMHOXECTBA
n) Ecnn mHOxectBa He wumerT o0OWMX 3MeMeHToB, TO uX OObeanHeHWe paBHO MyCTOMY
MHOXEeCTBY
15. BbibepunTe UCTUHHbIE BbICKa3blBaHNA
a) Obnactb onpedeneHns COOTBETCTBUS SABMSIETCA MOAMHOXECTBOM 0bnactu oTnpaBneHus
COOTBETCTBUSA
6) B ntobom cooTBETCTBUM 0BNacTb onpeaeneHns coBnagaeT ¢ 06nacTbio OTNpaBneHns
B) Ecnun cooTBeTCcTBME siBNSieTCst oTobpaxkeHne, To obnactb ero onpegeneHns Bcerga cosnagaet
¢ obnacTtblo oTnpaBneHus
r) MHOXXEeCTBO 3HA4YE€HMIN HEKOTOPbIX COOTBETCTBUI CoBNagaeT ¢ obnacTtbio NpubbITMA

Tecm Ne3
1. Ytobbl CNoXnTb 2 N 3 C TOYKM 3PEHNSI TEOPETUKO-MHOXECTBEHHOMO NMOAXOAA K NOCTPOEHUIO CUCTEMBI
LenbiX HeoTpuLlaTenbHbIX YNCEN MOXHO HAWTU MOLLHOCTb. ..
a) obbeamHeHua mHoxecTB A={a, b}n B={b, c, d}
0) o6begmHeHusa mHoxecTB A={1, 2} n B={3, 4, 5}
B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}
r)o6veanHeHnsa mHoxectB A={a, b} u B={a, b, c}
2. Heobxogmmo ymHOXUTb 4 Ha 3, MCMONb3yss MOAXOA4 K HaTypanbHOMY 4YMUCRy, Kak K peaynbTary
N3MEpPEHMS BENMYUHBI. B KauyectBe eguHNYHOro oTpeska e BbibpaH oTpe3ok anvHon 3 cM. B kauectBe
HOBOW eQNHWLIbI U3MEePEHNS He06XoaUMO BbIGpaTh eaUHUYHBIN OTPE30K €1 ANNHON:
a) 1cm
0) 12cm
B) 4cM
ry 3cm
3. Pa3HocTb HaTypanbHbIX Yucen a u b ¢ TOYKM 3peHUs TeopPeTUKO-MHOXECTBEHHOro MoAxoda 3To
MOLLHOCTb...
a) pa3HoCTU HenepecekarLwmxcs MHoxecTB A u B Takux, 4to a=n(A), b=n(B)
6) pas3HOCTM NPOM3BOSIbHLIX MHOXecTB A n B Takux, yto a=n(A), b=n(B)
B) pasHocT MHOXecTB A u B Takumx, 4yto a=n(A), b=n(B) n AcB
r) pasHocTn MHOXecTB A 1 B Takmx, 4to a=n(A), b=n(B) n 0gHO 13 HMX 9BRSieTCA AONOMHEHNEM OPYroro
[0 YHMBEPCAnbHOro MHOXEeCTBa.
4. Cymma HaTypanbHbIX Yicen a u b ¢ ToYKn 3peHns TEOPETUKO-MHOXECTBEHHOMO Noaxoaa 3To
MOLLHOCTb...
a) obbeguHeHNs NPon3BOSbHLIX MHOXECTB A 1 B Takux, 4to a=n(A), b=n(B)
0) nepeceyeHns nepecekaromxca MHoxecTB A 1 B Taknx, 4yto a=n(A), b=n(B)
B) o6beanHeHus Henepecekatowmxcs MHOXecTB A n B Takux, 4to a=n(A), b=n(B)
r) o6beanHeHna mHoxecTB A 1 B Taknx, 4yto a=n(A), b=n(B) n AcB
5. Npoun3BeaeHne HaTyparnbHbIX YUCEN a U b C TOYKM 3peHNst TEOPETUKO-MHOXECTBEHHOIO NOAxXoAa 3TO
MOLLHOCTb...
a) obbeanHeHnsa b HenepeceKaLWNXCs MHOXECTB B KaXX40M M3 KOTOPbIX MO a 3f1EMEHTOB
6) nepeceyeHnsa NPon3BONbHbIX MHOXecCTB A 1 B Takux, 4yto a=n(A), b=n(B)
B) 06beanHeHNss NPoM3BOribHbIX MHOXecTB A 1 B Takux, 4yto a=n(A), b=n(B)
r) o6beanHeHnsa HenepecekarLwmxcs MHoxXecTB A u B Takux, 4yto a=n(A), b=n(B)
6. YToObl YMHOXUTb 2 Ha 3 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOrO Moaxoda K MOCTPOEHUIo
CUCTEMbI LienbIX HeoTpuuaTenbHbIX YACEN MOXHO HaNTU MOLLIHOCTb. ..
a) obbeguHeHns mHoxecTB A={a, b}n B={e, c, d}
0) nepeceyeHnsa mHoxecTB A={a, b}n B={e, c, d}
B) o6beanHeHns MHoxecTB A={a, b}, B={e, c}, C={d, c}



r) AekaptoBa npousseneHus mHoxecTts A={a, b}u B={b, c, a}
7. YTobbl BbIHECTb OT 3 2 C TOYKM 3PEHMS TEOPETMKO-MHOXECTBEHHOIO NOAX0Aa K MOCTPOEHUIO CUCTEMBI
LenbIX HeoTpULATENBbHbLIX YMCEN MOXHO HAUTU MOLLIHOCTD. ..
a) pasHocTu MHOXecTB A={e, c, d} n B={a, b}
6) pasHoctn MHOXecTB A={b, c, a} n B={a, b}
B) pasHocTu MHOXecTB A={b, ¢, d} n B={a, b}
r) AononHeHns MHoxecTea B={a, b} oo mHoxecTtea A={b, c, d}
8. Utobbl pasgenutb 6 Ha 2 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOIO Moaxoda K MOCTPOEHUIO
CUCTEMbI LieNbIX HeoTpuLaTeSbHbIX YACEN (AeneHne No CoaepPXKaHMo) HY>KHO. ..
a) pasbuTb MHOXECTBO, COCTosiLiee M3 6 9NeMeHTOB Ha [Ba MPOM3BOIIbHbIX HernepeceKaroLnxcs
NOgMHOXEeCTBa 1 HANTN MOLLHOCTb MOMYYMBLLMXCS NOSMHOXECTB
6) pa3buTb MHOXECTBO, COCTosiLlee M3 6 3MEeMEeHTOB Ha [Ba MNPOM3BOSIbHbLIX HenepeceKkatoLmxcs
PaBHOMOLLHbIX MOAMHOXECTBA U HAWTM MOLLHOCTb NOMYYMBLUNXCA NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTOSILLIEE M3 6 SNIEMEHTOB Ha HenepecekaLwmnecsl NMOgMHOXECTBA, B KaXKAOM
N3 KOTOPbIX MO 2 3fIeEMEHTa N HANTN KONNYECTBO NOAMHOXECTB
r) BblAENMUTb U3 MHOXECTBa, COCTOSLLEro 13 6 anemMeHToB, NOAMHOXECTBO, COAEpXKaLlee 2 aneMeHTa u
HaNTM MOLLHOCTb OCTaBLUErocs MHOXEeCTBa.
9. a:b=c — peneHne Ha 4acTu.
a) a=n(A), b=n(B), c=n(C), rae B — nogMmHOXecTBO MHOXecTBa A. C — fonornHeHne nogmHoxecTtsa B o
MHOXecTBa A
©) a=n(A), b — KONMYeCTBO PaBHOMOLLHbLIX MOAMHOXECTB, Ha KOTOpble pa3buTo MHOXecTBO A, C —
MOLLIHOCTb BbIAENEHHbIX NOAMHOXECTB
B) a=n(A), b — MOLWHOCTb PaBHOMOLLHbIX MOAMHOXECTB, Ha KOTOpble pPa3buMTO MHOXECTBO A, C —
KONMMYECTBO MONYYUBLUMXCS NOOMHOXECTB
r) a=n(A), b=n(B), rae mHOXecTBa A u B — He nepecekatotcs, c=n(A\B)
10. BbibepuTe CTPOUKY, rae CrioXkeHme B akCMOMaTU4eCKOM NOAXOAE BbIMOSTHEHO BEPHO:
a) 2+3=2+3'=(2+3) '=5
0) 2+3=2+2'=(2+2) '=4'=5
B) 2+3=3+2=5
r) 2+3=(2+2')'=5
11. Heobxogumo pasgenutb 4 Ha 2, UCnonb3ys MOAXOA K HaTyparbHOMY 4YMCRy, Kak K pesynbTaTty
N3MEpPEHMS BENMUUHBI. B KauyecTBe eguHMYHOro oTpeska € BbibpaH oTpe3ok anvHon 3 cM. B kauvectBe
HOBOW €AUHULLbI N3MEPEHNs1 HE0OX0AUMO BbIOpaTb €ANHUYHbIA OTPE30K e1 ANMHOM:
a) 1cm
6) 8 cm
B) 6 c™M
ry 3cm
Tecm Ne4
1.Bbibepute npaBunbHOE yTBEPXAEHNE
a) lMosnumnoHHas cucTemMa CuYMCreHuMst 3TO Takasi cucTema, B KOTOPOW 3HaYeHMe Kaxaoro 3Haka,
NCNonNb3yemoro Ans 3anncu Yymcna, 3aBucuT oT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu Yymucna
0) He gecAaATMYHas cMCTeMa CYMCNEHUS He MOXeT OblTb NO3ULMOHHON
B) K NO3nUMOHHON CcUCTEME CUYMCIIEHUSA OTHOCUTCSA HEe TOMbKO MpuBblYHAA HaMm "apabckas" Hymepaums,
HO W pUMCcKasi CUCTeMa CYUCIEHMS
r) andaBvTOM NO3ULMOHHON CUCTEMbI CYMCIIEHNA MOXET ObiTb NM060E KOHEYHOE MHOXXECTBO 3HAKOB.
2. Yurcno 4 B ABOMYHON CUCTEME CHUCIIEHUSA 3anUCbIBAaeTCH Tak:
a) 10
0) 20
B) 100
r4
3. MNpu nepeBoge n3 NATEPUYHON CUCTEMbI CHUCIIEHNS B AECATUYHYIO YNCIO 3 paBHO
a)3
6) 2
B)5
r)10
4. [pu nepeBoe U3 4ECATUYHON CUCTEMbI CYUCTIEHNSA B CEMEPUYHYIO YNCITIO 7 paBHO
a)7
©) 10



B) 6
r) 11
5. B TpOMYHON cucTeMe cumcneHunsa cymma 2+2 pasHa
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8. Uucno 11 3anucaHo B nATEPUYHOM cucTeMe cumucneHusd. [Npu nepeBoge B AECATUYHYIO CUCTEMY
cumncneHus oHo byaeT 3anuncaHo...

a)4

6)5

B) 6

r)10

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

a) 10

6)9

B) 8

ry7

10. Yucno 21 3anucaHo B YeTBEepUYHOW cucteme cumcneHus. MNpu nepesode B OECATUYHYIO CUCTEMY
CUYMCNEHUS OHO PaBHO:

a)8

6)5

B) 10

r9

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

a) Bcerga paeHo 10

6) moxeT 6bITb NO6bIM HaTypasibHbIM YNCITIOM

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

) MOXET ObITb NMOOLIM OAHO3HAYHBIM YNCITOM.

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

a) B YETBEPUYHOW U AECATUYHON

0) B NATEPUYHON N YeTBEPUYHOMN

B) B Nto6OM 13 NEPEYNUCTIEHHBIX CUCTEM CYUCHEHMUS

r) B NISTEPUYHON N AECATUYHOWN

13. Yemy paBHo uncno DXXIX B AeCATUYHON CUCTEME CHUCTIEHUS?

a) 531

6) 529

B) 1209

r) 1029.

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

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

16. Yto GonbLue: 7 B 4ECATUYHOW CUCTEME CHUCINEHUS, NN 7 B BOCbMEPUYHOW CUCTEME CUUCIIEHMS.
a) 7 B A4eCATUYHOMN CUCTEME CUUCTIEHUS

0) 7 B BOCbMEPUYHOM CUCTEME CUUCTIEHMS

B) 9TV Yncna paBHbI



) 3TW Yncra HEBO3MOXHO CPaBHUTb.

17. Yncno 127 3anucaHo B BOCbMEPUYHOW CUCTEME CYUUCIEHMUS. 3anULLMTE YUCIO, HEMOCPEACTBEHHO
cnefyollee 3a HAM B 3TON CUCTEME CUUCTIEHUS.

Beopg oTtBeTa: .

Tecm Ne5
1. Mpn geneHnn yncna a Ha 4 nony4daeTcs HenonHoe YacTHoe 12. M3BecTHO, 4To a bornbLue unm
paBHo 50. Yemy MOXeT ObITb paBeH OCTaTOK?
a) 2
6) 1
B) 4
rNnb5
2. Yncna a v e npu geneHnmn Ha 4 gaot octaTkm 3 1 2. Yemy paBeH OCTaToK OT AeNeHNs1 CyMMbl a+8 Ha
4?
a)3
6) 2
B) 1
rNnb5
3. Yucno 2340 aBnaeTca B3aMMHO-MPOCTbIM C:
a) 81
6) 29
B) 261
r) 35
4. Kakoe n3 ymcen MOXHo npeactasuTtb B Buae 30p, roe p — HaTyparnbHOE Yncno?
a) 22530
6) 53420
B) 71802
r) 82005
5. HOL uncen 12 n 36 paBeH:
a)3
6) 4
B) 12
r) 36
6. BoibepuTe HenpaBunbHoe yTBepxaeHue: «4ncno 2235...
a) pennTtca Ha 5, T.K. nocnegHAasa uudpa aTtoro Ymcna genures Ha 5»
6) apenutca Ha 3, T.K. (2+2+3+5) genutcsa Ha 3»
B) genuTca Ha 3, T.K. OKaHYMBaeTCHa HEYETHON unpon»
r) He genutca Ha 4, T.k. 35 He genuTcsa Ha 4
7. BeibepuTe npaBunbHoe yTBepxaeHue: «Cymma 123+517+852...
a) He genutes Ha 12, T.k. 123 He genuTca Ha 12, 517 He genutcda Ha 12, 852 penutcea Ha 12»
6) o gennmocTn Ha 3 HU4Yero ckasaTtb Henb3s, T.K. 123 genutca Ha 3, 517 He genuTca Ha 3, 852
aenntcs Ha 3»
B) O 4enuMocCTK Ha 12 HU4Yero ckasaTb Henb3s, T.K. 123 He genutca Ha 12, 517 He genuTca Ha 12,
852 penutca Ha 12»
) O AENUMOCTU Ha 12 HMYEero ckasaTb Henb34, T.K. 123 He genutca Ha 12, 517 He genuTcsa Ha 12,
852 He penuTtca Ha 12»
8. MNpwn geneHnmn yncna a Ha yncno b nonyyaetca HenonHoe YacTtHoe 12 n octatok 4. Yemy moxeT 6biTb
paBHO 4ncno b, ecnun a 6onble 207
a)2
6) 1
B) 4
nNs5
9. Yncna a v e npu geneHnmn Ha 4 garot octaTkm 3 1 2. Yemy paBeH oCTaToK OT AeneHnst Ha 4 pasHoCTH
a-e?
a)3
0) 2
B) 1
r)1



10. Yucno 183 sBnseTcst B3aUMHO-NPOCTbIM C:
a) 61
6) 201
B) 164
rno
11. Kakoe n3 umcen Henb3qa NpeacTasuTb B BUAe 12p, raoe p — HaTypanbHoe Ymcno?
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 yTBEpPXKAEHUE: «Hncno 2348...
a) penutca Ha 4, T.k. 48 genutca Ha 4»
0) penutcd Ha 4, T.K. 8 genutcs Ha 4»
B) He aenutca Ha 4, T.K. (2+3+4+8) He genuTca Ha 4»
r) AenuTcs Ha 4, T.K. OKaH4YMBaeTCcs YETHOM Lndpon»
14. Bbibepute HenpaBunbHoe yTBepxaeHue: «lMponseneHne 248537540
a) penutca Ha 45, 1.k. 540 genutca Ha 5, 540 penntca Ha 3, 537 genutcs Ha 3»
6) aenutca Ha 12, T.k. 248 penutca Ha 4, 540 genutca Ha 3»
B) oenutcs Ha 45, T.k. 540 genutcs Ha 5, 540 genutcsa Ha 9»
r) He genutcsa Ha 12, T.k. 248 He genutesa Ha 12, 537 He genutca Ha 12, 540 He genuTtcd Ha 12»
15. MNpw geneHnn 4dncna a Ha 12 nony4aeTcst HenonHoe YacTtHoe 1. N3BecTHo, 4To a 6onble 15. Yemy
MOXeT ObITb paBeH OCTaTOK?
a)2
6) 1
B) 12
r) 11
16. Yucna a v B npu geneHnn Ha 4 galoT octatkn 3 n 2. Yemy paBeH 0CTaToK OT AefnieHuns Ha 4
npounsBeaeHns aTux ymcen ?
a)6
6) 2
B) 1
r5
17. Yncno 237 aBnaeTtca B3auMHO-MPOCThIM C:
a) 45
6) 158
B) 79
r) 201
18. Kakoe n3 umncen MOXHO npeacTtasntb B Buae 15p, raoe p — HatypanbHoe Ynucno?
a) 23835
6) 23845
B) 23834
r) 23844
19. HO[L] uncen 12 n 48 paBeH:
a)4
6) 48
B) 12
r)6
20. BblbepuTe npasunbHoe yTBepxaeHue: «4ucno 18387...
a) genutca Ha 9, T.k. (1+8+3+8+7) genutca Ha 9»
6) He genuTcsa Ha 9, T.K. 87 He genuTca Ha 9»
B) Aenutcs Ha 9, T.K. OHO HEYETHOEY
r) genurcsa Ha 9, T.K. (1+8+3+8+7) genutca Ha 3»
21. BblbepuTe HenpaBunbHoe yTBepxaeHue: «lponsseaeHne 123+517+852



a) penutca Ha 18, T.k. 123 genutca Ha 3, 852 genntca Ha 3, 852 genutes Ha 2»
6) apenutca Ha 12, T.k. 123 genutca Ha 3, 852 penuTtca Ha 4»
B) He aenutca Ha 45, T.k. 123 He genuTcsa Ha 5, 517 He genuTca Ha 5, 852 He penutca Ha 5»
r) 0 AENUMOCTK Ha 45 He NPOM3BOAS BbIYUCIIEHMI HUYETO cKadaTb HEMb3s, T.K. HU OOUH U3
MHOXWUTenemn He aenutcs Ha 45»
22. HO[ yncen 18 n 72 paBeH:
a) 36
6)9
B) 72
r18
23. BbibepuTte HenpaBunbHble yTBEPXAEHMS: «Hucno 2364...
a) He penuTcd Ha 3, T.K. ero nocnegHas undpa He genutcs Ha 3»
6) He genuTca Ha 9, T.K. (2+3+6+4) He genuTca Ha 9»
B) Aenutcs Ha 4, T.K. nocnegHssa uidpa yncna 4 genutcs Ha 4»
r) AenuTCs Ha 2, T.K. OKaHYMBaeTcs YETHOM Lnppon»
24. BblbepuTe npaBunsHoe ytBepxaerue: «Cymma 123+1752+852
a) penutca Ha 6, T.k. 123 genutca Ha 3, 852 genutca Ha 3, 1752 genutcd Ha 2»
0) He penuTcd Ha 6, T.K. 123 He genutca Ha 6, 852 penutced Ha 6, 1752 genuTcs Ha 6»
B) He genutcsa Ha 12, T.K. 123 He genuTcsa Ha 12, 1752 He gennTtca Ha 12, 852 He genuTeca Ha 12»
r) O AENUMOCTU Ha 6 He MPOM3BOAS BbIYMCIIEHUI HUYETO CKa3aTb HEMb3s, T.K. OQHO U3 criaraemblx
He JenuTcs Ha 6»
25. BblbepuTe CTpoUKy, B KOTOPOW BCE NpeACTaBreHHbIE YMcna NPoCTble
a)1,3,7, 11
6)3,5,7,9
B) 11, 13, 33
r 2,3, 31
26. BbibepuTe npaBurbHOE yTBEPXKAEHME
a) Yucno 864 penutca Ha 4 Tak Kak 64 genutes Ha 4
6) Yncno 864 penntca Ha 4 Tak Kak OHO OKaH4YMBaETCA YETHOW Lmdpon
B) Yncno 864 genntcsa Ha 4 Tak kKak OHO OKaH4YMBaeTcs umdpon, genduenca Ha 4
r) Yncno 864 He genutca Ha 4 Tak kak cymMma ero undp He genutcs Ha 4
27. BblbepuTe npaBunbHoe yTBEpPXKAEHME
a) uncno 416 He gennTca Ha 3 Tak Kak OHO YeTHoe
6) uncno 416 He genutca Ha 3, Tak Kak cymma ero undp He genutcsa Ha 3
B) umcno 416 genutcs Ha 3, Tak Kak ero nocneaHss uudgpa genures Ha 3
r) yncno 416 He genutca Ha 3, Tak Kak 16 He genuTca Ha 3
28. HaMMeHbLUee obLlee KpaTHOEe B3aUMHO-NPOCTLIX YMCEN PaBHO
a) NPOM3BEAEHMIO ATUX YUCEN
6) 1
B) CyMMe 9TuX umcen
r)0
29. BeibepuTte npaBunbHoOe yTBEPXKAEHME
a) npounsBeaeHne 245*39 penutca Ha 15, Tak kak 245 genutcsa Ha 5, a 39 genntca Ha 3
6) npousBeaeHne 245*39 He fenuTcs Ha 15, Tak Kak HY OAMH M3 MHOXUTENen He genutcsa Ha 15
B) nponsBeaeHne 245*39 He genutca Ha 15, Tak kak 245 genutca Ha 15, a 39 He genuTcsa Ha 15
r) npousseneHue 245*39 nenutcsa Ha 15, Tak kak 245 genntca Ha 15.
30. BbibepuTe npaBunbHble yTBEPXKOEHUSA
a) cymma 342+432+543 penutca Ha 3 Tak Kak Kaxxgoe crnaraemoe genurcsa Ha 3
0) cymma 342+433+544 He genntca Ha 3, TaK Kak He Kaxgoe crnaraemoe genntcs Ha 3
B) O AENNUMOCTU CyMMbl 342+433+544 Ha 3 He npon3Boas HENOCPEACTBEHHOIO AENEHUSA HNYero
cKasaTb Helb3s
r) 0 4enMMocTn cymmbl 342+432+544 Ha 3 He NPON3BOAA HEMNOCPEACTBEHHOMO AENEHNS HUYEro
cKkasaTb Hernb3s

Tecm Ne6
1. BbibepuTe npaBuribHOE yTBEpXaeHne
a) MHOXECTBO HaTyparnbHbIX Yncen 6eCKoHeYHO, ynopsaao4veHo, NoTHO
6) MHOXeCTBO HaTypasnbHbIX YceN BECKOHEYHO, YyNopago4eHO, AUCKPETHO



B) MHOXECTBO HaTyparibHbIX YNCEST KOHEYHO, YyNopsagodeHo, NNoTHO
) MHOXXECTBO HaTyparbHbIX YACEN KOHEYHO, YNOPSAOYEHO, ANCKPETHO
2. CBOMCTBO "ANCKPETHOCTL" MHOXECTBA O3HAYaeT, YTo
a) Ha 9TOM MHOXeCTBe CyLLeCTBYIOT COCeiHMNE 3NEMEHTbI
6) kakoBbl 6bl HM ObINK ABa 3NeMeHTa MHOXECTBA, CyLLeCTBYET TPETUI S1EMEHT, MEHbLLNI
GonbLuero n 60NbLWNA MEHBbLLIETO U3 AAaHHbLIX 3N1IEMEHTOB
B) MHOXECTBO COAEPKUT BECKOHEUYHOE YMCO SNIEMEHTOB
) MHOXXECTBO COOEPXUT KOHEYHOE YMCIO 3NIEMEHTOB
3. BblbepuTe npaBunbHoe yTBEPXKOEHME
a) CNnoXeHne Ha MHOXeCTBE HaTyparibHbIX Yncern KOMMYTaTUBHO, aCCOLMATMBHO, MHOXECTBO
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
6) crnoxxeHne Ha MHOXXECTBE HaTyparbHbIX YMCEN KOMMYTaTUBHO, HE aCCOLMaTUBHO, MHOXECTBO
He COOEepPXUT HENTPAIbHbIA ANIEMEHT MO CIOXEHWIO
B) CMOXEHMEe Ha MHOXeCTBE HaTyparnbHbIX YACEN KOMMYTaTMBHO, acCOLMaTUBHO, MHOXECTBO HE
COAEPXUT HENTPAnbHbIA 3NIEMEHT MO CIIOXEHWUIO
) CNOXXEHME Ha MHOXECTBE HaTypasibHbIX YNCEN HE KOMMYTaTMBHO, aCCOLMATUBHO, MHOXECTBO He
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
4. BoibepuTte BCce HaTypanbHble yicna cpeau umcen: 0; 1; 10; -1; 1/2
a)1;10
©)0;1;10
B) 1; 10; -1
r)0; 1
5. BblbepuTe npaBunbHoe yTBEPXKAEHME
a) YMHOXeHMe Ha MHOXeCTBE HaTyparnbHbIX YMCen KOMMYTaTUBHO, acCOLMATUBHO, MHOXECTBO He
NMeeT HeUTpanbHOro aNeMeHTa No YMHOXEHUIO
6) YMHOXeHMe Ha MHOXEeCTBE HaTyparnbHbIX YMcesl KOMMYTaTUBHO, acCOLMATMBHO, MHOXECTBO
UMEET HENTPASbHBIN NEMEHT NO YMHOXEHUIO
B) YMHOXEHNE Ha MHOXeCTBE HaTyparbHbIX YACEST KOMMYTaTMBHO, HE acCoLMaTUBHO, MHOXECTBO
UMeeT HenTparbHbIN ANEMEHT N0 YMHOXEHNIO
) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YMCEN HE KOMMYTaTUBHO, acCoLMaTUBHO, MHOXECTBO
MMEET HENTPASbHBIN NEMEHT NO YMHOXEHUIO
6. Hannune HenTpanbHOro anemMeHTa no yMHOXEHMI0 03Ha4YaeT, YTo A4Ns Noboro anemeHTa a us
paccMaTpMBaeMoro MHOXeCTBa CyLLeCTBYEeT TakOW 3NIEMEHT € 3TOro Xe MHOXECTBa, YTO
a) a-e=e
6) a-e=0
B) a-e=1
r)a-e=a
7. OTHOLWEHME "MeHbLLE" Ha MHOXECTBE HaTyparbHbIX YNCEN SBISETCS
a) OTHOLLUEHMEM CTPOroro fIMHEMHOro nopsaka
©) cTpororo 4YacTU4HOro Nopsiaka
B) HECTPOroro JIMHENHOro Nopsaka
) HECTPOroro YacTUYHOro nopsaka
8. BbibepuTe npaBusibHble yTBEPXKOEHUSA
a) noboe Lenoe Yncno ABNseTCa paumoHanbHbIM
6) niobasa obbikHOBEHHas Apobb NpeacTtaBnsaeT cobon paumoHanbHoOe YMCno
B) ntobasa gecsatmyHada apobb npeacrtasnsieT cobon paumoHanbHOe YUCcno
r) niobas 6eckoHeyHas gecsatTuyHas pobb He ABNSEeTCs paunoHanbHbIM YMCIIOM
9. BbibepuTe npaBuibHble YyTBEPXKOEHUS
a) nwoboe pauMoHanbHOE 4YUCHO MpeacTtaBumMo B Buae  OECKOHEeYHOW — AeCATUYHOWM
Henepuogmyeckon gpodu
6) ntoboe paumoHanbHOE YNCNo NPeacTaBMMO B Buae 06bIKHOBEHHON Apobun
B) nto6oe paumoHanbHOe YMCOo NPeACTaBNUMO B BUAE KOHEYHON OeCATUYHON Apobn
r) noboe paumoHanbHOe YMCNo NpeacTaBMMo B Buae GECKOHEYHON SEeCATUYHOW NEepPMOLUYECKON
apo6u
10. BbibepuTte npaBunbHbIe YTBEPXKOEHNUS
a) AENCTBUTENbHOE YNCIO MOXET ObITb KaK paumoHanbHbIM, Tak 1 ppauoHanbHbIM
6) uenoe 4ncno He MOXeT BbITb HU paLMOHanbHbIM, HA MPppPaLMOHaNbHbIM
B) HaTypanbHOe YMCno BCerfa ABnseTcs paunoHanbHbIM



I nppaumoHanbHOE YMCO MOXET ObITb LefibiM
11. BbibepuTe npaBunbHOE yTBEPXKAEHNE
a) MHoXxecTBa pauMoHanbHbIX U UpPaLMOHarbHbIX YNCEN NnepecekatoTcs
6) MHOXeCTBO [OEeWCTBUTENbHbIX 4ucen - 3T0 Ob6beAuMHEeHWEe MHOXECTB paunoHanbHbIX U
nppaumoHarnbHbIX Yncen
B) MHOXECTBO LiefbIX Yncern - NOAMHOXECTBO MHOXECTBA MppaLMOHanbHbIX YACen
) MHOXECTBO LenbIX YMcen He umeeT OBLLMX ANEeMEHTOB C MHOXECTBOM paunoHarnbHbIX Yvcen
12. Boibepute npaBunbHOE yTBEPXAEHNE
a) nppaumoHanbHble Ynucna - 3To Bce ApobHble ymicna
6) nppaumoHanbHble Ynucna - 9To BCe oTpuuaTenbHble Yucna
B) ppauMoHarbHble Yucna - 3TO TONbKO BeCKOHEYHble Henepnoanyeckne AecAaTuyHble opodu
r) MppaunoHarbHble YUCTa - 3TO KOPHU 13 LienbiX YNcen
13. Yucno 0,3(14) paBHo
a) 314/990
6) 314/900
B) 311/900
r) 311/990
14. Yucno 0,(72) paBHo
a) 72/99
6) 72/90
B) 72/100
r) 72/990
15. KoHeyHas gecatnyHasa apobb nony4mTcs npu nepesoae 00bIKHOBEHHOM Apo6K
a) 5/32
6) 5/15
B) 5/6
r)5/3

Tecm Ne7
1. BbibepuTe npaBunbHble yTBEPXKAEHWS:
a) Ecnn A=B, To A+C=B+C
6) Ecnn A<B n C<0, To AC<BC
B) Ecnn A>B n C<D, 10 A-C>B-[
r) Ecnn A>B n C>D, 10 A-C>B-[]
2. BbibepuTe NpaBunbHblE YTBEPXKOEHMS
a) MHorouneH f gennTcs Ha MHorouneH h Toraa n TonbKo Torga, Koraa CywecTBYeT Takoe YUCTO C,
yTo f=c*h
6) MHorouneH f genuTca Ha MHOroYneH h Toraa u Tonbko TOrga, Korga cywectByeT MHOMOYSEH g
Takown, yTto f=g*h
B) MHorouneH f genuTcs Ha AByYneH (x-a) Toraa u Tonbko Toraa, korga f genuresa Ha a
r) mHorouneH f genutca Ha AByuneH (x-a) Torga M TONbKO TOrga, Korga a - KOpeHb 3Toro
MHOrouneHa
3. KopeHb MHorouneHa f - ato ....
a) YMcno, Ha KOTopoe AENNTCHA AaHHbIN MHOMOYSIEH
6) uncno a Takoe, 4yto f(a)=0
B) 4Mcno a Takoe, YTo f(a)=1
r) nepemeHHasi, oT KOTOPOW 3aBUCUT AaHHbIA MHOTOYSEH
A) CBOOOOHbIN YfleH MHOrouseHa
4. CTeneHb CyMMbl MHOTOYS1IEHOB paBHa...
a) cymme CTerneHen criaraemMbix
6) HanbonbLuen N3 cteneHen cnaraembix
B) HaMMeHbLLEN U3 CTeneHen cnaraembix
) pa3HOCTU CTENEHEN crnaraembix
5. KopHeMm MHorouneHa x*-x*+2x%-5x+3 ssnserca 4ncno
a) 1
0)3
B) 4
r)o0



6. MHorouneH x*-x*+2x>-5x+3 MoxeT umeTb
a) TONbKO OAMH KOPEHb
6) He BonbLuUe YeTbipex KOpHEMN
B) oT 0 4O YeTbIpex KOPHeWN
r) He BonbLue ABYX KOpHEN
7. Bbibepute TOT paf YMcen, B KOTOPOM YyKasaHbl BCE BO3MOXHbIE Lieflble KOPHW MHorouneHa x*-x3+2x%-
5x+3 1 TONbLKO OHM
a)3,-3,1,-1
6) 3,1, 2
B)1,0,3
r)3,1
8. O6nacTbio onpeaeneHus BbipaxeHns (x*-5x+3):(x-1) asnatoTcs
a) Bce OeNCTBUTENbHbIE YnCra
©) Bce gencTBuTenbHbIE YNcna, kpome 0
B) BCe AeNCcTBUTENbHbIE Ynucna, kKpome 1
) BCE NOMNOXUTENbHbIE AENCTBUTESNbHbIE YMCna
9. BbibepuTe Bce ¢yHKUMM, BO3pacTaloLLmMe Ha Bcen obnactu onpeaenexHns
a) NUHenHasn PyHKUKS, yrinoBon KoadULMEHT KOTOPOW paBeH 3
6) kBagpaTUUHas YHKLMS, Y KOTOPOI koadbduLmeHT npu x° Gonblue 0
B) oOpaTHasi NponopUMoHarnbHOCTL, KOAMULMEHT KOTOPOW paBeH 2
r) obpaTtHas NponopLMOHaNbHOCTL, KOSMULMEHT KOTOPON paBeH (-2)
10. Kakne n3 ykasaHHbIX couryp aBnsoTca rpacdomkaMmm PyHKLNMOHANBHOW 3aBUCUMOCTU Y(X)
a) OKPY>KHOCTb C LIEHTPOM B Ha4yane koopavHat
0) npsamas, napannenbHas ocu X
B) Npsimasi napannensHas ocn Y
r) napabona, BETBM KOTOPOM CUMMETPUYHBI OTHOCUTENBHO ocn X
A) NONYOKPY>KHOCTb C LLIEHTPOM B Hayarne KoopamHaTt, CUMMeTpUYHasa OTHOCUTESbHO ocn Y
11. BoibepuTte BepHbIE YTBEPXKAEHNS
a) nobasi npamas sBnaeTcsa rpadkoM NMHENHON PYHKLMK
6) npsamasi, npoxoasias 4Yepe3 Havano KoopauHaT, SABNAeTcs  rpaduMKoM  NpsiMou
NponopLNOHaNbHOCTU
B) rpachmkom obpaTHOM NPONOPLMOHANbHOCTK ABNsieTca rmnepbona
r) ntobas runepbona sBnseTcs rpacdmkom obpaTHO NPONOPLMOHANBHOM 3aBUCUMOCTH
12. BbibepuTte BepHLIE YTBEPXKAEHNS
a) NnuHerHasa pyHKUMA Bceraa nnbo Bo3pacraeT, nMbo ybbiBaeT
0) kBagpaTuyHas yHKUMS Ha 4YacTu obnactu onpefesieHus Bo3pacTaeT, a Ha APYron 4actu -
ybbiBaeT
B) obpaTHas NponopunoHanbHOCTb - 3TO Beeraa yobisatowasa oyHKumns
r npsmMas NponopuMOHanbHOCTL BO3pacTaeT unn ybbiBaeT B 3aBUCMMOCTM OT koadhdumumeHTa
NPOMNOPLUNOHASTbHOCTH
13. Boibepute BepHble YTBEPXKOEHUS
a) rpaduk kBagpaTUYHOM (PYHKLMN BCErga UMEET IKCTPEMYM
©) rpadhmk obpaTHOM NPONOPLMOHANBHOCTU HUKOrAa HE MEET AKCTpeMyMa
B) rpacpmk NpsiMori NPONOPLMOHANBHOCTU MHOTA4A UMEET IKCTPEMYM
r) rpacpmk nobon PyHKUMM MMEET TOUKN IKCTPEMyMa
14. Boibepute npaBunbHble yTBEPXKOEHMNS
a) B TO4Ke Makcumyma (OyHKUMS BCcerga npuHumaeT Hanbornbluee 3HaYeHue
6) B TO4KE MUHUMYMA (PYHKLUSA MOXET NPUHUMATb HAUMEHbLUEE 3HaYeHne
B) kBagpaTudHas QyHKUMS B TOUKE MUHUMYMA UMEET HaMMEHbLUEee 3Ha4YeHne
) HUKaKas nNuHerHasa PyHKLMA He nMeeT HanbonbLlero 1 HaMMeHbLLEro 3Ha4YeHnn
15. BbibepuTe npaBunbHble YTBEPXKOEHNUS
a) rpaduK YETHOM OYHKLMM CUMMETPUYEH OTHOCUTENBHO OCK Y
6) rpaduk YeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCK X
B) rpacpmk HEYETHOM DYHKLNN HE UMEET HWN OCEN, HU LIeHTpa CUMMETPUN
r) rpacpyk HeYeTHOM (PYHKLMN CUMMETPUYEH OTHOCUTENBHO Havana KoopavHaT
A) rpark HeYeTHOWN PYHKLUN CUMMETPUYEH OTHOCUTENBHO ocn Y
16. Boibepute byHKUMN, ABASIOLMECH YETHBIMMU
a)y=5



6) y=Ix|
B) y=x
r) y=1/x
17. Boibepute yHKUMN, ABASIOWLMECHA HEYETHBIMU
a) y=1/x
0) y=x+5
B) y=X
r) y=x?
18. BblbepuTe ypaBHeHWS, He 3agatomne PyHKLMIO
a) y=2
6) x=3
B) y=X
r) y+x>-3=0
n) y*+x*=9
19. BbibepuTte dyHKUMM, BO3pacTatoLLme Ha Bcen o6nactu onpeaenexHns
a) y=x
0) y-2x=0
B) y=1/(x-5)
r) y=x’
A) y=1/(5-x)
20. Bbibepute npaBunbHoe yTBEpXKAeHME "DyHKUMS NpsiMasi MpOonoOpLMOHAanbHOCTb...
a) Bcerga yeTHas
6) Bcerga HeveTHas
B) MOXET ObITb YETHOWN UITM HEYETHOW B 3aBMCUMOCTM OT KO3 HULMEHTOB
21. Kakasi n3 nepeuncrneHHbiX QyHKUNN MOXET OblTb Nepnognveckon?
a) NHenHasa PyHKUUA
0) kBagpaTnyHasa yHKUuS
B) obpaTHasi NponopuMoHarnbHOCTb
I) HUKaKas 13 nepevmcrneHHbIX MyHKLUM
22. BblbepuTte npaBunbHoe yTBepxaeHune "®yHkumsa obpatHas nponopumMoHanbHOCTb...
a) Bcerga YeTHas
6) Bcerga HeveTHas
B) MOXET ObITb YETHOW UM HEYEeTHOM unu obLuero Bnaa B 3aBUCUMOCTU OT KOI(PPULIMEHTOB
I) HW YeTHas, HMU He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "JlnHenHasn dyHKumMs SBNSeTcs BO3pacTaloLen. ..
a) TONbKO ecnu ee yrnoson koaddunumeHT 6onbLue 1
6) ecnu ee yrnoBomn KO3(PULMEHT MeHbLUE 1
B) ecrnv ee yrrnoBow koadduuneHT 6onblue 0
r) ecnv ee yrnoBon ko3apnuneHT meHbLue 0
24. BbibepuTe npaBunbHoe yteepxaeHue: "IlnHenHas pyHkums. ..
a) Bcerga 4yeTtHas
0) Bcerga HeyeTHas
B) HW YETHas, HM He YeTHas
) MOXeT ObITb YETHON UNN HEYETHOW MK obLLEero Buaa B 3aBUCUMOCTU OT KOI(PPULIMEHTOB
25. BbibepuTe npaBunbHOE YTBEPXAEHNE
a) NUHenHasa PyHKUUSA HUKOrA4a He UMEET HM HanbormbLIEero, HN HAaMMEHbLLETO 3HAaYEeHNI
0) NuHerHasa PyHKLMA MOXET nmeTb Hanbonbluee 3HayYeHne
B) NMHeNHas PyHKUNs nmeeT Hanbornbllee, HO He UMEET HAaUMEHbLLErO 3HAa4YEeHWN
r) NMHenHasa PyHKUNA MMeeT HauMeHbLUEE, HO HE NMEeET HanbOorbLIErO 3HAaYEHUN
26. BblbepuTe npaBunbHoe yTBepXaeHve
a) runepbona - 310 Bcerga rpacdumk PyHKLMM 06paTHOM NPONOPLNOHANBHOCTU
6) rpadoukom obpaTHON NPONOPLUMOHANbLHOCTN BCerfa sengaetcs runepbona
B) rpadpukom obpaTHOM NPOMOPLMOHANBHOCTM MOXET ObiTb runepbona unuv npsamas
3aBUCUMOCTM OT KoadpdumLmMeHTa NponopLMoHanbHOCTH
r) rpacpmkomM OyHKLMM 0BpaTHOWM NPONOPLMOHANbLHOCTU BCerga aBnsaeTcs npamas

Tecm No8
1. BbibepuTe npaBuibHblE YTBEPXKOEHMS:



a) CyLLEeCTBYIOT paBHOBESMKNE, HO HE PaBHOCOCTaBMNEHHbIE, Urypbl;

6) He cyLlecTByeT paBHOBEMMUKNX, HO HE PABHOCOCTAaBIEHHbIX MHOMOYrofIbHUKOB;

B) ecnu ourypbl paBHOCOCTaBMEHHbIE, TO OHU PaBHOBENMUKHE;

r) ouUrypbl paBHOBESMKN TOFAa U TOMNbKO TOrAa, Korga OHW PaBHOCOCTABIIEHbI.

2. BbibepuTe napbl BENUYNH, MeXOY KOTOPbIMU CYLLECTBYET NPSAMO NPONopLUMoHanbHas 3aBUCMMOCTb.
a) paccTostHue 1 CKOPOCTb NPY PaBHOMEPHOM ABUXEHWUN;

0) paccTosHne n BpeMs Npyu paBHOMEPHOM LBUKEHWM;

B) CKOPOCTb M BPeEMS Npu paBHOMEPHOM OBWXEHUM

r) paguyc Kpyra v ero nrnowiagb.

3. BbibepuTe npaBunbHbIE YTBEPXKOEHUS:

a) AnNnHa oTpeska, HeCOM3MEePUMOro C 3TarIOHOM, BblpaXkaeTcs nppaunoHanbHbIM YUCIOM;

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

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

r) OTPEe30K COM3MepPUM C 3TaNIOHOM, €CIn 3TanoH yKnaablBaeTcs B OTPe3Ke Lenoe Y1cno pas.

4. EanHnuy namepeHus AnuvHbl OTpeska yMeHbwunu B 4 pasa. Kak M3MeHUTCs YMCreHHoe 3HaveHune
OTMHBbI OTpeska?

a) yBenuuutcs B 4 pasa;

6) ymeHbLLNTCA B 4 pasa;

B) HE U3MEHUTCH;

) yMEHbLUNTCA B 2 pasa.

5. EavHnuy namepeHnst onuHbl oTpeska yMeHbwnnum B 4 pasa. Kak nameHuTcsa annHa otpeska?

a) yBenuuntca B 4 pasa;

0) ymeHbLUMTCS B 4 pasa;

B) HE U3MEHUTCH;

) YMEHbLUUTCS B 2 pasa.

6. EQnHuUy namepeHnsa nnowaan ysenuyumnmn B 4 pasa. Kak uaMeHuTcst YucneHHoe 3HavyeHune nnowaam
N3MepPSEMOro MHOIoyrosibH/Ka?

a) yBenuuntca B 4 pasa;

6) ymeHbLLNTCA B 4 pasa;

B) HE U3MEHUTCH;

r) ymeHblnTCs B 16 pas.

7. BbibepuTe napbl 04HOPOAHbBIX BENUYUH:

a) 06bEM Lapa 1 EMKOCTb cocyaa;

6) nnowanb 60KOBOM NOBEPXHOCTU KOHYCa N OOBEM KOHYCa;

B) ANuHa obpaasyloLen unuigpa u paguyc cdepsl;

r) nepumeTp TpeyrornbHMKa 1 Nnowagb TpeyroribHUKa.

8. BblbepuTe napbl BENWYUH, MEXOY KOTOPbIMM CyLLecTByeT 06paTHO NponopLMoHanbHas 3aBMCUMMOCTb.
a) paccTOsiHMe U CKOPOCTb NPY PaBHOMEPHOM ABUXEHWUN;

6) paccTosiHue 1 BpeMmsi NpyM paBHOMEPHOM [ABWKEHWM;

B) CKOPOCTb M BPEMS NPU paBHOMEPHOM ABVXXEHWM;

r) ueHa n CTOMMOCTb.

9. BeibepuTe npaBunbHOE yTBEPXKOEHUE:!

a) CyLLEeCTBYIOT reoMeTpuyeckue purypbl, He NMetoLL e NNoLwaau;

6) churypa nmeeT nnowagb Toraa 1 TONbKO Toraa, Korga oHa nnockas;

B) ecnu dourypa nnockas, To oHa umMeeT nnowaap;

r) nobas nnockas cdurypa nmeet nmbo nnowagb, Mbo AnvHY.

10. Bbibepute napbl 0OAHOPOAHBLIX BENNYMH:

a) nnowagb cdepbl 1 06BEM LWapa;

0) nnowagb cdepbl U Nnowanb Tpaneunn;

B) NnoLiaab Kpyra v AnvHa oKpy>XHOCTH;

r) NepuMeTp MHOrOYrofbHMKA U AJfIMHA OKPYXXHOCTK

11. BbibepuTe npaBuribHOE yTBEpPXOEHNE:

a) nobble ABa OTpesKka Bceraa MmMetoT o6LLyo Mepy;

6) conamepumMble OTPE3KMN UMEIOT EQUHCTBEHHYO OOLLYIO Mepy;

B) COM3MEPUMbIE OTPE3KM UMEKDT BECKOHEYHOE MHOXECTBO 0BLLMX Mep;

r) 4Ba OTpeska COM3MEPUMbI, €CMIM MEHbLUMIA OTPE30K YKNnaabiBaeTcs B GonbLUeM Lierioe Yncno pas.
12. BbibepuTe npaBurbHble YTBEPXKOEHWS:



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

6) oTpesku, 4nnHOM 6 cM 1 8 CM HECOU3MEPUMBI, TaK KaK HN OOMH U3 HUX HE YINOXUTCA B APYroM Lenoe
4yucno pas

B) OTpes3ku, nnHom 6 cm 1 8 cm consmepumel. Mx obiaa mepa - oTpe3ok AnmMHom 1 cwm.

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

13. BbibepuTte npaBunbHOE yTBEPXKAEHNE

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

©) cTopoHa KkBagpaTa u ero guaroHarnb MOryT 6bITb COM3MEPUMBI;

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

) HU B KAKOM MPSAMOYrOfbHWKE CTOPOHbI HECOM3MEPUMbI C AMaroHarnbto.

14. [Ins namepeHna nnowiagn kBagparta co CTOPOHOM 6 cM BbIGpanu B Ka4ecTBe MEPKM MPSIMOYTOSbHbIN
paBHOGeOpPEHHbIN TPEYronbHUK ¢ kKaTeTom 1 cM. Yemy paBHO YMCrNEHHOEe 3HavYeHue nnowaaun KkBagpara
npv BblIGpaHHON eaUHNLIE N3MEPEHUS.

a) 36 k.. ef;

0) 6 kB.eq;

B) 18 kB. ef;

r) 72 k. eq.

15. Boibepute npaBunbHble yTBEpKAEHMS. 30 KB. CM...

a) 6onbLe 1 kB. AM;

©) meHbLUe 1 KB. AM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. om;

4) paBHo 0,3 kB.OM.

16. Boibepute npaBunbHbIE YTBEPXKAEHWS:

a) Anga Toro, 4toGbl HaWTU Nnowaab MNPSIMOYrOflbHOTO TPEYrorfibHWKa LOCTAaTOYHO 3HATb AOJIMHY ero
KaTeToB;

©) ona Toro, 4TOGblI HAaWTXM Nnowagb MPSIMOYIOSIbHOIO TPEYrofibHMKa HeobXOoAMMO 3HaTb OJIMHY €ero
rMNOTEHY3bl U BbICOTbI, OMYLLEHHON Ha FTMNOTEHY3Y;

B) CyLLEeCTBYHOT pOMObI, Nnowaab KOTOPbIX paBHa kKBagpaTy ASIMHbI CTOPOHBbI;

r) 4ns Toro, 4To6bl HANTW NNoOWaAb NapannenorpaMmmMa, HyXXHO NEPEMHOXNUTb €ro COCEAHNE CTOPOHbI.
17. Boibepute npaBunbHOE YTBEPXKOEHUE:

a) paBHOBEIMKNE TPEYTrONbHUKM - 3TO TPEYroflbHUKM, COOTBETCTBYHOLNE CTOPOHBLI KOTOPbIX PaBHbI;

6) CyLLecTBYIOT paBHble, HO HE PaBHOBENMKNE TPEYrONbHUKY;

B) CyLLLECTBYHOT paBHOBESMKNE, HO HE PaBHbIE TPEYrONbHUKY;

r) TPEYronbHWK He MOXeT OblTb PaBHOBESMK YETbIPEXYrONbHUKY

18. PaBHOCOCTaBMEHHbIE MHOIOYrOfbHUKK - 3TO...

a) MHOrOYronbHWMKK, KOTOPbIE MOXHO CNOXWUTb U3 OANHAKOBOIO KONMMYECTBA PaBHbIX TPEYroflbHUKOB;

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

B) MHOIOYrONbHWKN, UMEIOLLME OQNHAKOBOE KONTMYECTBO YIIOB;

') MHOTOYroSIbHVKWN, UMEtoLLMEe paBHble Niowaau.

19. Boibepute npaBunbHble yTBEPXKOEHUS

a) nobble ABa paBHbIX MHOrOYrofibHUKa PaBHOBESTMKN;

6) nobble ABa paBHOBENMKNUX MHOIOYrofibHMKa PaBHbI;

B) NntoGble ABa paBHbIX MHOIOYrosibHYKAa PaBHOCOCTaBMEHHbIE;

r) nobble ABa paBHOCOCTABMEHHbIX MHOTOYroflbHUKa paBHOBENMKMN

20. B 1 kB.M...

a) 100 kB. cwm;

©) 1000 kB cm;

B) 100000 kB cm;

r) 10000 kB.cm.

21. B 1 ToHHe...

a) 10 ueHTHepoB.;

6) 1000 ueHTHepoB;

B) 100 ueHTHepoB.

22. B 1 nutpe...

a) 10 ky6. om;

6) 1 ky6.am;



B) 100 ky6.am;

r) 1000 ky6. am.

23. 1ra—aTo...

a) 10000 kB.m;

6) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. YT106bl yBENMUYNTD TOYHOCTb M3MEpPEeHUs nnowaam urypbl C MOMOLLBIO NaneTKn HYXHO...

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

0) B3aTb naneTky, pa3duTyo Ha 6onee KpynHble KBagpaThbl;

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

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

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

a) NepuMeTp MHOroyrofibH1Ka 1 nNnoLwaab MHOrOYrofbHUKA;

0) NnepuMeTp MHOrOYrofnibHMKa 1 ASIMHY OTPes3kKa;

B) Mmaccy Tena u oobem Tena;

r) o6bem Tena v nnowaab NOBEPXHOCTM Tena.

26. Boibepute npaBunbHoe yTBepxaeHue: "MoxHO cpaBHMBaTb BEMUYMHEL. ..

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

6) oAHOPOAHbIE BEMWNYNHDI;

B) NntoGble BENMMYNHLI,

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

27. Bbibepute napbl YACIEHHbLIX 3HAYEHWIA BENNYUH, MEXAY KOTOPbIMN MOXHO NMOCTaBUTb 3HAK GonbLue,
MEHbLLE NN PaBHO:

a) 30 apLVH 1 2 Kkm;

©6)5ran8u;

B) 2apau 3 nm;

r) 1 sepcra n 6 A1ONMOB;

n) 2 cexyHabl 1 3 Mecsua.

28. [1na Toro 4To6bl HANTK NNoWaAb NPSAMOYrOfIbHOrO TPEYrofnbHMKa...

a) Heob6X0AMMO 3HaTb €ro rMnoTeHy3y U BbICOTY, NPOBEAEHHYHO K TMMOTEHY3e

6) 4OCTaTOYHO 3HaTb €ro KaTeThbl

B) 4OCTATOYHO 3HATb €r0 CTOPOHbI

) AOCTaTOYHO 3HATb OA4HY N3 CTOPOH U OCTPbIN yron

29. MNnowaab pomba paeHa...

a) NONOBUHE KBaapaTta ero CTOPOHbI

©) nonoBuHe NpomnsBedeHNs ero anaroHanen

B) NPOM3BEOEHUIO KBagpaTa ero CTOPOHbI Ha CMHYC yria Mexay CTopoHamMmu

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

30. MNMnowaab napannenorpamma...

a) Bcerga paBHa Npoun3BedeHNI0 ero CTOPOH, BbIXOAALWNX N3 OOHOW BEPLUMHDI

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

B) MOXeET ObITb paBHa NPOM3BEAEHMIO €r0 CTOPOH, BbIXOAALMX U3 OOHOWN BEPLUMHbI

r) He MoxeT 6bITb paBHa KBagpaTy ero CTOPOHbI

31. Ons Toro, 4Tobbl Nnowagb NPAMOYrofibHMKa paBHAMACch NoLWaan NpPsiMOYroflbHOrO TPeyrofbHuKa
JOCTaToOYHO, YTOObI

a) kaTeTbl NPAMOYrofibHMKa PaBHSANNCH CTOPOHAM NPSIMOYrOfbHUKA

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

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

r) oavH mn3 katetoB Obin B 4 pasa Oorblle OOHON U3 CTOPOH NPAMOYrofibHMKa, a Opyron - B 2 pasa
MEHbLLE BTOPON CTOPOHbI MPSIMOYrOfbHUKA

Tecm Ne9
1. Kakown rpynnbl akcnoM HeT B akcuomatuke [unbbepra?
a) rpynna akcMoM NpuHaanNexHoCTu



©) rpynna akcuom napannenbHOCTU
B) rpynna akcmMom ynopsao4eHHOCTH
r) rpynna akcMoM KOHIPY3HTHOCTH
2. B rpynne akcMom HenpepbIBHOCTMU ...
a) 1 akcuoma
6) 2 aKCcMOMbI
B) 3 aKCMOMbI
r) 4 akCnMombl
3. N'pynna akcuom nopsigka akcmomatukm Mvnbbepta onpegenser...
a) OTHoLLEeHME "MeHbLIE" N yNnopsgoYEHHOCTb MHOXECTBA AENCTBUTENbHbLIX YNCEN
0) oTHOLIEHME "MeHbLUE" N BO3MOXHOCTbL CPaBHEHUS OfIMH OTPE3KOB 1 Mep YrioB
B) OTHOLIEeHMe "npaBee" 1 ynopsgo4eHHOCTb TOYEK Ha NPAMOMN
r) OTHOWeHWe "nexaTb Mexay" M CBOWCTBA B3aMMHOIO PacronioXeHWs TOoYeK Ha NpsMOon U
NOCKOCTH
4. ['pynna akcMom KOrpyaHTOCTW akcmomMatukm Mnbbepta onpegenser...
a) paBEHCTBO OTPE3KOB U YrIoB
©) paBeHCTBO TPeyrosibHNMKOB
B) paBeHCTBO 0ObIX reoMeTpUYeCcKuX uryp
) paBeHCTBO nnowaaen douryp
5. Akcromel, cchopmynupoBaHHble EBknnaom B "Havanax" oTHOCATCA K...
a) BENU4MHam
6) TouKaMm M1 NPAMbIM
B) HaTypanbHbIM Ynucnam
r) oTpeskam u yrnam
6. NMocTynaThl, chopmynmpoBaHHble EBknngom B "Havanax"...
a) ONMCbIBalOT OCHOBHbIE OOBbEKTLI EBKNNA0BON reOMeTpmm
©) BblpaXkatoT BO3MOXXHOCTb OCHOBHbIX MOCTPOEHUN
B) ONMCbIBAIOT B3aUMHOE PacrorfioXeHne TOYEK 1 NMPAMbIX Ha NI0CKOCTU
) ONUCLIBAIOT CBOMCTBA OTHOLLEHUS paBeHCTBa
7. Kakne 13 nepeyncrneHHblx douryp He ABnsTCA BbINyKNbIMN?
a) kBagpart
6) oTpesok
B) OKPY>XHOCTb
r) npamas
n) yron
8. B pesynbTaTe HekoTOporo npeobpasoBaHus TpeyronbHuka ABC nepewen B TpeyronbHuk AB;C; Tak,
yto BC=2B,C;, Touka A nexnt mexay Toukamm B n B;. 310 npeobpasoBaHune senseTcs
a) LeHTpanbHOW CUMMETPUEN C LLEHTPOM B TOYKe A
©) romoTeTuren ¢ koappuuneHTom -1/2
B) romoTeTmen ¢ koadpdpuuneHTom 1/2
r) romoTeTnen ¢ KO3IPPULNEHTOM 2
) romoTeTnen ¢ koadpdpuumeHTom -2.
9. PaBHob6eapeHHbIn TpeyronbHMk ABC B pesynbTate HeKOTOpOro npeobpasoBaHust NepexoguT cam B
ceb4 Tak, uTo BeplumHa C nepexoaut cama B cebs, BeplumHa A nepexoauT B BepLuvHy B, a BeplumHa B -
B BepwunHy A. 310 npeobpasoBaHue -
a) oceBas CMMMeETpUA
0) ToxxgecTBeHHOE npeobpasoBaHue
B) LEeHTpanbHas CUMMETPUS
r) napannenbHbIN NepeHoc
10. Bbibepute durypy, He UMeIOLLYIO LieHTpa CUMMETPUn
a) OKPYXXHOCTb
6) kBagpaT
B) OTPE30K
r) paBHobokasa Tpaneuns
11. Bbibepute churypy, He MMeIOLLY0 OCY CUMMETPUN
a) OKPY>XHOCTb
0) kBagpaT
B) OTPE30K



r) paBHobokas Tpaneuus
12. B MHororpaHHuke 8 BepLunH, 6 rpaHen. Ckonbko B HeM pebep?
a) 10
6)8
B) 12
r)14
13. B MHororpaHHuke8 BepLwnH n 14 pebep. YTo 3T0 3a MHOIrOrpaHHMK
a) napannenenuneg
6) cemunyronbHas nupammnaa
B) TpeyronbHasi npuama
r) NATUyronbHasa nupamuaa

OnucaHne TexHONOrMM NpoBefeHUA TeCTOB

TecTbl NPOBOAATCS B MMCbMEHHOM BMAE NMOCHe U3yYeHUsi BCeX BOMPOCOB, BKIMHOYEHHbIX B TECT.

KpuTtepun oueHMBaAHUA: OLEHKA «3a4YTEHO» CTaBWUTCH, €CNW AaHbl NpaBUNbHblE OTBETbl HEe
MeHee YyeM Ha 80% BOMpPOCOB TeCTa, B MPOTUBHOM CIly4ae CTaBUTCH OLIEHKa «HE 3a4TEHOY.

I'Iepeqel-lb 3agaHun gns KOHTPOJIbHbIX pa60T

KoHTponbHas pa6ota Ne1 «3nemeHTbl Teopun MHoOXecTB. COOTBETCTBMA U OTHOLUEHMUS.
AneMeHTbl MaTeMaTU4YeCKOM NTOTUKU»

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

3apaumn paboTbl:

1. NpoBepuTb OBrageHne MeTOAOM MaTeMaTU4ecKoro fAokasaTenbcTBa (MeTOAOM [BOWHOro
BKITHOYEHUS)

2. MeTogaMu MaTemaTU4ecKoro MoAenupoBaHusa (guarpammbl dunepa-BeHHa, rpadbl u
rpadouvkn, opMynbl, MaTeMaTU4eckme 1 NIorm4yeckne BblpaKeHus u T.4.);

3. cnocobamu KOHCTPYMPOBAHMS CIIOXHbIX NOMMYECKUX BbICKa3blBaHWA, B TOM 4uchne
coAaepXalwmux MnepeMeHHble W  KBaHTOpbl, Cnocobamu KOHCTPYMPOBAHUS  JIOTUYECKN BEPHbIX
paccyXaeHun;

Bapuarm 1.

1) Hantn mHoxecTtBo X=((AUB)/C)xK'a, rae A={1, 2, 4, 5, 6, 8}, B={b| beN, b<10 n b — HeueTHOe
uncno}, C={2, 7, 8, 11, 12}, K — MHOXXeCTBO YETHbIX HaTypanbHbIX Yncen, 6onbwmx 5, HoO MeHbLnx 10.

2) A — MHOXeCTBO YeTbIpexyrofnlbHMKoB, B — MHOXeCTBO nATUyronbHMKoB, C — MHOXECTBO
Tpaneuun, [ — MHOXECTBO MHOroyronbHuKoB. V306pa3uTte Ha Kpyrax Onnepa AaHHble MHOXeCTBa.
O603HaybTe WTpunxoBkon MHoxecTBo X=[/(C'AUB), 3anuwwmnTe ero xapakTepncTtnyeckoe CBOMCTBO.

3) PasbewTe Ha Knaccbl MHOXECTBO HaTypasbHbIX YACEN NPY MOMOLLN CBOMUCTB: «ObITb YETHBLIMY,
«BbITb  Gonbwie 10», «BbiTb MeHbwe 3». [lpyBeaute MpuMMepbl 4YMCEN M3  KaKOoro kracca
9KBUBASIEHTHOCTM.

4) Mexgy mHoxectBamun A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} yctraHoBneHo cootseTcTeme R:
«a npu geneHunm Ha 5 gaet octaTtok b». [NocTponTe rpad 3TOoro cooTBeTCTBUS. YKaxmte obnacTtb
onpeaeneHnss 1 MHOXECTBO 3HayeHU COOTBETCTBUA. BbyaeT nu 310 cooTBETCTBME OTOOpakeHnem?
Ecnn pga, To onmwuTe ero ceoncTBa. NocTtponTte rpadbl 06paTHOrO U NPOTUBOMOSIOXKHOTO COOTBETCTBUN.
3anuwmnTe nx xapakTepucTmyeckne CBONCTBaA.

5) CocTtaBbTe Tabnuuy MCTUHHOCTU ANS BbiCKa3biBaHUS (XAY)V(X—Z)

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 3afjaHbl Ha MHOXeCTBe
HaTyparnbHbIX Y1Cen, MeHbLUMX, NN paBHbix 10.

7) MNocTponTe AeOyKTUBHOE 3aknioveHuWe, fokasbiBawowee, 4yTo uucro 15 pgenutca Ha 3.
CocTaBbTe NOrMYECKY0 CXEMY 3TOr0 YMO3aKIYEHUS U NOATBEPAUTE €ro NPaBuITbHOCTb C MOMOLLbO
Kpyros dunepa.

Kputepun oueHnBaHusa paboTbl
1. OueHka «yOoOBMETBOPUTENBLHO» CTaBUTCH, ecnn obydyarwminca npaBuiibHO M B MOSTHOM
00beMe BLINOMHUIT HE MeHee TpeX 3afaHui, Unn He MeHee 5 3agaHuii, gonyctus 1-2 owmnbku unu 3-4
HegoyeTa. [aHHbin o6bem paboTbl cBMAETENLCTBYET 06 oBnageHun (hopMmpyeMbiMKU KOMMETEHLNSMN



Ha MUHMMarbHO Heobxoaumom ypoBHe. CTygeHT npodemMoHcTpupoBan 6as3oBble MaTeMaTuyeckue
3HaHWA NO AaHHOM TeMe, YTO CBMAETENbCTBYET O HaNUYMM MUHUMANbHO HEOOXOOUMbIX HaBbIKOB
CamMonoaroToBKM.

2. OueHka «XOpoLLO CTaBUTCS, €CNU 06yYaloLWMIACs NPaBUITbHO 1 B NOSTHOM O06beme BbINOSTHMM
He MeHee 5 3agaHuin, NMbBo BbINONHWA 6-7 3agaHun, gonycTme 1-2 owmnbkn unu 3-4 HepgoyeTa [daHHbIN
o6bem paboTbl cBUOETENLCTBYET 006 OBNageHnn bopMmpyemMbiMyM KOMNETEHUMSIMUA HA CPEAHEM YPOBHE.
CtyoeHT npogemoHcTpupoBan 6a3oBble MaTeMaTUYECKME 3HaHUS MO OaHHOM TEME U yMeHue
NPUMEHATb UX ONS PelueHUs] MPaKkTUYECKMX 3agad, uYTO CBUMAETENbCTBYET O HanNMuMm OOCTaTOYHO
BbICOKMX HaBbIKOB CaMOMOArOoTOBKM, [OCTAaTOMHOM YMEHUW aHanusvMpoBaTb Y4YebHyto 3agady u
aKTyanuM3npoBaTb KaK LUKOSbHbIE 3HAHWUS, TaK M 3HaHMSA, NonyyYeHHble B BY3e npu mnayvyeHnn gaHHom
TEMbI 4111 ee peLUeHus.

3. OueHka «OTnM4YHO» CTaBuTCs, ecnv paboTa BbINOMHEHa B nonHom obbeme. [onyckaeTca
Hannume 1-2 HepoyeToB. [aHHbIi 06beM paboTbl cBuaeTenbcTByeT 06 oBnageHun opmMmpyembiMu
KOMMNEeTEeHUMAMM Ha BbICOKOM ypoBHe. CTyaeHT NpodeMOHCTpupoBan 6a3oBble MaTeMaTUYeCKMe 3HaHUS
no AaHHOW TeMe U YMEHWe MPUMEHATb UX OMNS pelleHUs NpakTUYecKux 3agad, yMeHue BbINOMNHATb
norMyeckne onepauumn aHanus n obobueHne. 3OTO CBMAETENbCTBYET O HaNMYUM BbICOKMX HaBbIKOB
CamMonoaroToBKM, YMEHUN aHaNU3NpoBaThb y4ebHYHO 3agady 1 akTyannanpoBaTth Kak LUKOSbHbIE 3HAHWS,
TaK U 3HaHWs, norny4veHHble B BY3e npu n3y4yeHun gaHHOW TeMbl A1 €€ peLleHnd, YMEeHUN nNpaBuibHO
pacnpenennTb BpeMsi Npuy BbINONMHEHUN paboThl.

KoHTponbHasi pab6ota N2 «lLlenble HeoTpuuatenbHble 4yucna. CUCTeMbl CUYUCTIEHUS.

OennmocTtb»

Llenb paboTbl: NpoBepuTb M OLEHWUTbL YPOBEHb OBIAAEHUsI MokasaTensiMm opMMpyeMbIMU
KoMneTeHuMsamMm, obo3Ha4YyeHHbIMM B Tabnuue 19.

3apaumn paboTbl:

1. npoBepuTb OBMageHWe MeTogoOM  MaTeMaTuyeckoro  gokasatenoctea  (MeTOAOM
MaTeMaTU4eCKon MHAYKLUNN)

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

3. o0WKMM MEeToaOoM 3anucu, YTEHUSI U BbINOMHEHUST apUdMETUYECKUX OEUCTBUA C YnCcnaMn B
NMO3NLMNOHHBIX CUCTEMAX CUHUCIIEHWS;

4. paumnoHanbHbIMU NpUeMamMm MUCbMEHHbIX BbIYUCNEHUI C AEACTBUTENbHBIMU YACHAMU;

5. OCBOEHHOCTb OCHOBHbIX MOHATUN TEOPUM OENTMMOCTU U YMEHME UCMOMb30BaTb TeopeTuieckne
3HaHMWs NO 3TOW TEME ON1s PELLEHNS NPAKTMYECKUX 3adau.

Bapuarm 1.
1. Vicnonb3yst MeTo4 MateMaTUYeCKON NHAYKLUN, AOKAXMTE, YTO Anst Noboro HaTypanbHoOro
yucna n cnpaeensiMBo paBeHCTBO:

2
13+23+ ...+n3: %

2. Vicnonb3ys MeTog MaTemMaTu4yeckon MHOYKUMK, JOKaXUTe, Y4To Ans nboro HaTyparnbHoro
yucra N UCTUHHO YTBEPXKAEHME:

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

. Bbluncnure: 1234, — 3333, : 13;. OTBET NpeacraBbTe B NATEPUUHON CUCTEME CHUCIIEHUA.
. ABnsaetca nu ymcno 237 B3anMHO-MPOCTLIM C:
a) 45; 6) 158; B)79; r)2007?
. Hangunte c nomouwbio anroputma Esknnga HO[L uncen 2849 n 5880.
. Hangute HO[L n HOK uuncen, npeacrtaBmB Ux B KAHOHNYECKOM BUAE: 299 n 391.
. NMpepcTtaBbTe cneayowme obbIKHOBEHHbIE APOOY B BUAE AECATUYHbIX:
3 2

a)25; 6) 1,

W

~N O 01

8. Bbluncnute:
1

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

9. Hangute TpU NepBbIX AEeCATUYHbIX 3HaKa CYMMbI X+y, eCru:



x=V11  y=3, 1718191011 ---

10. YNpOCTUTE BLIPAXEHME U BBISICHUTE, KAKUM YUCITIOM SIBIISIETCS €0 3HaYeHMe:
V7442 742
NT-V2 JT+V2

Kputepun oueHnBaHus paboTbl

1. OueHka «yOOBMETBOPUTENBLHO» CTaBUTCH, ecnn oby4yalowmincs npaBuiibHO M B MOSTHOM
00beMe BLINOMHUIT HE MEHee TpPeX 3adaHuin, unu He MeHee 4 3agaHui, gonyctus He 6onee 1 owmnbkm
unn He Oonee 2-3 HeOo4veToB. HaHHbin o6bem paboTbl cBuaetenbcTByeT 00 oBnageHun
dopMMpyEMBIMMA  UHOMKATOPaMM KOMMETEHUMA Ha MWHUManbHO Heobxogmmom ypoBHe. CTyaeHT
npogeMoHcTpupoBan 6a3oBble MaTeEMaTUYECKME 3HAHMS MO AaHHOW TeMe, Heobxoammble Ans obyveHus
MMagLwnx LKOMbHMKOB YMCNOBOWM coaepXXaTenbHOM NMUHUK aAucUMnnunHbl «MatemaTtuka.

2. OueHKa «XOpoLLO CTaBUTCHA, ecrnn 00yYatloLMACSa NPaBUIbHO M B MOSTHOM OObeME BbINOMHWI
He MeHee 4 3agaHuin, NGO BbINONHWN 5 3agaHuKn, OONycTMB He Oonee 1-2 ownbok npu obuien
NpPaBUNbHOCTU XO4a PeELUeHUsa (BO3MOXHO BbIMMCMAUTENbHbLIX OWKOOK), unm He Gonee3-4 Hegoo4veToB
HaHHbIn 06bem paboTbl cBMAeTENLCTBYET 06 OBNageHnn oopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpedHem ypoBHe. CTyaeHT NnpogeMoHCTpupoBan 6a3oBble MaTemMaTuiecKkme 3HaHns No JaHHOW Teme
N YMEHME MNPUMEHATb UX AN PELUEHMs] MPaKTUYECKMX 3afad, uYTO CBUOETENbCTBYET 00 yMeHun
aHanuanpoBaTb Y4ebHyl 3ajady W akTyanusanpoBaTb KaK LUKOMbHble 3HaHWMSA, TaK W 3HaHus,
nonyyeHHole B BY3e npu u3yyeHuUM p[aHHOM Tembl Ons ee  pelweHus. 3HaHus N yMeHus,
NPOOEMOHCTPUPOBAHHbBIE CTYAEHTOM HeobxoouMmbl OnA OOy4YeHUs MIagWunX LWKOMbHUMKOB YUCITOBOW
cogepXxaTtenbHoM NUHUKM aucumnnuHbl «MatemaTtuka» 1 MoryT 6biTb MCNONb30BaHbl NPU OpraHu3auum
KPY>KKOBbIX 3aHATUA C MAAALLNMU LLKOSTbHUKaMM.

3. OueHKka «OTNNYHO» CTaBMUTCS, ecnu paboTa BLINONHEHA B MNOfHOM obbeme. [onyckaeTtcs
Hanuune 1-2 HegouyeToB. [aHHbIM 06bemM paboTbl CBMOETENLCTBYET 06 OBrageHun hopmMupyembiMm
WHONKaTOpaMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6asoBble
MaTeMaTU4eCKMe 3HaAHNA NO AAHHOW TEME U YMEHUE MPUMEHATb NX ANS PELLEeHUs NpakTU4eCcKnx 3agad,
YMEHME BbIMOMHATbL JOrMYeckMe onepauunm aHanma u  obobuweHne. 3HaHUS U YMEHWus,
NPOAEMOHCTPUPOBAHHBLIE CTYAEHTOM Heobxoaumbl Anst 00y4eHus Mnaflmnx LUKOSbHUKOB YMUCITOBOM
coaepXaTtenbHOoM NUHUKM aucumnnuHbl «MatemaTtumka» u MoryT ObiTb MCMOMb30BaHbl NPU OpraHM3auum
KPY)KKOBbIX  3aHATUM C MNagwuMM  LIKOMbHUKaAMKM, a Takke oOpraHuM3aumm arieMeHTapHOn
nccnenoBaTenbCKon AeATENbHOCTU MNaALLMX LUKONbHUKOB.

KoHTponbHas paboTta Ne3 «BbipaxeHus. YpaBHeHus. HepaBeHcTBa. PyHKUMNY»

Llenb paboTtbl: npoBepuTb M OLEHWTb YPOBEHb OBMAAEHUS MoKasaTensaMm dopmMupyemblxX
KomneTeHuun, obo3HavyeHHbIMKU B Tadbnuue 19.

3apaum paboThbl.

1. NpoBepuTb oBnageHue obyyvarWUMUCA METo4aMM PeLUEeHUs ypaBHEHWUN, HEPABEHCTB M UX
cuUCTeM.

2. MNpoBepuTb OBnageHne pasnnyHbIMM CNocobamm peLleHnst TEKCTOBbIX 3a4au.

3. MNMpoBepnTb CHOPMMPOBAHHOCTL BbIMUCAUTENbHBIX HABLIKOB (apudmeTnyeckne OencTeus C
OEeNCTBUTENBbHBIMU YNCHAMMN)

Bapuarm 1.

Vx+3

1. Hangute obnactb onpeaeneHns BolpaxeHmss X
2. MNocTtponTe rpaduk (PYHKUMKN, NONb3YACL NIMHENHBbIMKM NPeobpasoBaHUAMU, U onNUINTE eé
CBOMCTBa

1
y= 3-x— 2
3. Hangure 3HayeHme BbipaxxeHuUs:
3 1

1
23351 %5 %5 | |025-02

2,5—31 4,6+21 1—0,125
3 3 7

1,
17
4.
5. PewuTe ypaBHeHue:

0,2

3x—2+x—4_15x—3
x-3 x+3 ¥2 _9




6. PewnTte rpadnyeckn cucteMy ypaBHEHUMN:
2x+4y =7
7. {Gy —4x=7
8. Pelwwnte cncrtemy HepaBeHCTB:
0,3x—-4+x<7,2—8x
9 {2x—7—0,2x£(8x—5)-0,3

10. PewwnTte cuctemy HepaBeHCTB rpacunyecku:
2x—-3y+13>0
11. { x+y—-620
12. B kneTky nocaxeHbl Kponuvku M pasaHbl. Y KUBOTHbIX BMecTe 35 ronos n 94 Horw.

CKonbko ObIfo KPpOMMKOB U CKONbKO haszaHoB?

13. Cocyn émkocTbto 811 HanonHeH BO3JyxXoMm, cogepxawwmm 16% kucnopoga. M3 aToro
cocyda BbINyCKalT HEKOTOPOe KONMUYECTBO BO3AyXa W BMYCKaKT TaKoe e KONM4ecTBO asoTa, nocne
4yero onATb BbIMYCKAOT TaKOe e, Kak U B NePBbIV pa3, KoNMYeCcTBO CMECH M ONATb LOMNOMHAKT TakNM Xe
KonudectBom as3oTta. B HoBom cmecu okasanocb kucrnopoga 9%. Onpenenutb, MO CKOMbKO NUTPOB
BbIMyCKanoch Kaxabln pa3 u3 cocyaa.

14. Pelunte HepaBeHCTBO METOOM MHTEPBAIIOB:

2
x2 +x-2 50
x°—x+12

Kputepun oueHMBaHums.

1. OueHka «yaoOBNETBOPUTENbHO» CTaBUTCS, €CnNn 00yYalolMACs NpaBUNbHO U B MOMHOM
00beMe BLINOMHUIT HE MEeHee Tpex 3afdaHui, Unn He MeHee 5 3agaHui, gonyctue 1-2 owmnbku unm 3-4
HegouyeTa. [aHHbIN 06bem paboTbl cBMOETENLCTBYET 06 OBrageHnn opmMmpyemMbiMU MHAUKATOPaMM
KOMMNETEHUMN Ha MWUHMManNbHO Heobxoammom ypoBHe. CTygeHT npoaeMoHcTpupoBan 6GasoBble
MaTeMaTU4eCKMe 3HaHUS MO AaHHOW TeMe, YTO CBUOETENbCTBYET O HANM4MM MOPOroBOr0 YPOBHS
TEOpPETMYECKON TMOArOTOBKM K OCYLLECTBMNEHW0 anrebpanyeckor nponeaeBTUKM Yy  MITaALmMX
LLUKOJTbHUKOB.

2. OueHKa «XopoLLO CTaBUTCHA, ecrnvn 00yyatloLMNCs NPaBubHO U B NOTHOM 06beMe BbIMOSHWM
He MeHee 5 3agaHun, nMbo BbINONHWUI 6-7 3agaHunin, gonyctme 1-2 owmnbkm unm 3-4 Hegodeta [daHHbIN
ob6bem paboTbl cBuaeTenbcTByeT 06 oBnageHun QopMupyeMbiMU MHAMKATOPaMW KOMMETEHUUA Ha
cpenHeMm ypoBHe. CTyageHT npoaeMoHCTpupoBarn 6a3oBble MaTteMaTuyeckme 3HaHWUs No LJaHHOW Teme m
YMEHVE MPUMEHATb UX ONA pelleHns NpakTU4eckuxX 3afad, 4YTO CBMAETENbCTBYET O CpefHEM YpPOBHE
TEeopeTNYECKON NOArOTOBKUN K OCYLLLECTBMEHMIO anrebpanyeckon NponeaeBTUKM B Ha4YannbHOW LUKOMe.

3. OueHka «OTNM4YHO» CTaBUTCs, ecnv paboTa BbiNONHEHa B MonHoM obbeme. [lonyckaeTcs
Hanuune 1-2 HegoyeToB. [JaHHbIM 06beM paboTbl cBUAETENbCTBYET 06 OBrageHun opmupyembiMun
MHOMKaATOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBbie
MaTemMaTU4eckmue 3HaHusi MO AAaHHOW TEME N YMEHME NMPUMEHATb UX ANS pEeLLeHNs NpakTU4eckux 3agau,
YMEHME BbINOSMHATL NOrMYeckne onepauum aHanua n obobuieHne. ITO CBMAETENbLCTBYET O HaNM4ymu
BbICOKMX YPOBHS TEOPETMYECKOM MOLrOTOBKM K OCYLLUECTBIIEHUIO anrebpanyeckon nponeaeBTUKA B
Ha4yanbHOWM LLUKOSeE.

KoHTponbHas paboTta Ne 4 «BennunHbl n ux nuamepeHue»

Llenb paboTbl: NpoBepuTb M OLEHWUTb YPOBEHb OBMAaAEHUs Mokasatensmm opMmpyemMbiMm
KoMneTeHumamm, o6o3Ha4YeHHbIMU B Tabnmue 19.

3apauun pabotbl.

1. MNMpoBepuTb BNageHMe MeToAO0M W3MEPEHUST TMOJIOXKUTENBHBLIX CKandpHbIX BENMUYMH U
BbINOMNHEHNSA AENCTBUIN C BENUYMHAMN.

2. [poBepuTb YMEHUE pellaTb 3agayun C UCMONb30BaHMEM B3aMMOCBA3N MEXAY BENUYNHAMMU.

3. MpoBepuTb yMeHWe pellaTb 3afadn Ha HaxoXOeHUe reoMeTpUYecKUX BenuyuH: nnoisagwm,
obbema, ANNHbL.

4. MNpoBepuTb BNageHMe MeTogaMM MaTeMaTUYeCcKoro [fokasaTenbCTBa YTBEPXKAEHUA O
BennyMHax.

BapuaHm 1.
1. OInvHy oTpeska namepunu cHadana B caHTUMeTpax, a 3aTem B MunnumeTtpax. Bo BTopom
crny4dae nony4mnu ynucno Ha 135 meHbbluee, YeM B nepBoM. KakoBa gnvHa oTpeska B AeummeTpax?



2. N3 npamoyronbHOW [OCKM, LMpuHa KoTtoponm 6 cm, a gnuvHa 1,1m Bbipesanun kBagpaTr co
cTopoHon 5¢cMm. HananTe nnowaab octaBwencsa yactu. OTBET Bblpa3uTe B KBaApaTHbIX AeuumeTpax.

3. [Ba 4yryHHbIX Wapa AgnameTtpamn 24 cm n 34 cMm nepennasunn B oAuH wap. Hangute
AnameTp nosly4eHHoro Lwapa.

4. 'po3a Havyanack B 10 4.50 MuH. yTpa u npogomkanack 34. 6 MuH. CKONbKoO BpeMeHU A0 KOHLUa
CYTOK OCTanocb N0 OKOHYaHWN rpo3bl?

5. OaH ocTtpoyronbHbii TpeyronbHuk ABC. 13 BepunHbl 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 S,-
S]_=S4'Sg.

6. [lepeBsiHHbIN Gpycok ¢ pebpammn 8 cm, 8 cM n 27 cm TpebyeTca pacnunuTb Ha 4 4acTu Tak,
4TOObI N3 HNX MOXHO BbINo cocTaBuTb Ky6. Kak aTo coenatb?

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOooOBNETBOPUTENBHO» CTaBUTCSl, €Crn ODy4valoWMACsa NPaBUIBHO U B MOJSTHOM
ob6beme BbINOMHWMA HE MEHee Tpex 3aJaHun, v He MeHee 4 3agaHui, gonycTmB He Bonee 1 owmnbKM
unn He 6Gonee 2-3 HepoyeToB.  [aHHbin 00bem paboTbl cBuaeTenbcTByeT 06 oOBnageHun
dhopMMpyeMbIMA  HOMKATOPaMM KOMMETEHUMA Ha MUHUMANbHO Heobxogumom ypoBHe. CTyaeHT
npoaeMoHCTpMpoBan 6a3oBble MaTEMaTUYECKNE 3HAHWSA NO AaHHOW Teme, Heobxoanmble Ans obyyeHns
MMaALWKnX LKONbHUKOB cofepkaTenbHOM NuHuM « BennumHely ancumnnuibl «Matematumkay.

2. OueHKa «XopoLO CTaBUTCS, ecrnv 0by4aroLMIACa NPaBUITbHO U B MOSTHOM O06BbeME BbINOMHMI
He MeHee 4 3agaHuin, NGO BbINONHWN 5 3agaHuKn, OonycTMB He Gomnee 1-2 ownbok npu obuien
NpaBUNbHOCTN XO4a PeLLeHUs (BO3MOXHO BbIMMCMAUTENbHbLIX OWKNOOK), unm He Gonee3-4 Hego4veToB
HaHHbIn 06beM paboTbl cBMAETENLCTBYET 06 OoBNageHnn oopMmpyeMbiMy MHOMKATOPaMM KOMMNETEHLMI
Ha cpegHem ypoBHe. CTyaeHT NpoAeMOHCTpMpoBan 6a3oBble MaTemMaTUyYecKMe 3HaHWsSI NO AaHHOW Teme
N YMEHWEe MNPUMEHSITb UX ANsl PELeHUs MNpakTUYecKux 3agady, YTO CBUOETENbCTBYET 00 yMeHwun
aHanuanpoBaTb Y4ebHyl 3ajady W akTyanusanpoBaTb KaK LUKOMbHble 3HaHMSA, TaK W 3HaHus,
nonyyeHHole B BY3e npu un3ydeHum p[aHHOM TeMbl ONA €€ peleHus. 3HaHua U yMeHwus,
NPOAEMOHCTPUPOBAHHbLIE  CTYAEHTOM  Heobxoaumbl  Anst OOyyYeHuMs  Mnagwmux  LWKONbHMKOB
copepXatenbHon NUHUKM «BenuunHbl» ancumnnuHbl «Matematmka» U MoryT ObiTb UCMOMb30BaHbI Npu
OopraHmM3aLmmn Kpy>XKOBbIX 3aHATUA C MITAALUMMMW LLUKOSNbHUKAMM.

3. OueHKka «OTNNYHO» CTaBUTCS, ecnu paboTa BLINOMHEHA B MOfHOM obbeme. [onyckaeTtcs
Hannume 1-2 HepoyeToB. [JaHHbI 06beM paboTbl cBMAeTENbCTBYET 06 oBnageHun copmmpyembiMm
WHOUKaTOpaMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6asoBble
MaTeMaTU4eCKne 3HaHWSA NO OAHHON TEME U YMEHWNE MPUMEHSITb UX AN PELLEHMS NPaKTUYECKMX 3a4aY,
YMEHWE BbIMNOMHATbL JIOrM4eckMe onepauMnm aHanm3 u  obobuweHne. 3HaHMa W yMeHus,
NPOAEMOHCTPUPOBAHHbLIE  CTYAEHTOM  Heobxoaumbl  Ans  obyvyeHna  MnagwmMx  LWKOJTbHUKOB
coaepxxaTtenbHon NUHUKN «BenuumHbl» gucumnnuHbl «MatemaTtuka» u MoryT ObiTb MCMOMb30BaHbI NpU
OpraHn3aLMmn KPY>KKOBbIX 3aHATUA C MIIAAWMMM LLIKOSIbHUKAMK, a Takke OpraHv3auun SremMeHTapHow
nccnenoBaTeNbCKOM AEeATENbHOCTU MAALWNX LWKOSTbHUKOB.

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

Llenb paboTbl: NpoBEpUTb U OUEHUTb YPOBEHb OBMAOEHWSA nokasatensmu opMupyemMbiMu
KoMneTeHumamm, o6o3Ha4YeHHbIMM B Tabnmue 19.

3apaum paborThbl.

1. NpoBepuTb 3HaHNE arieMeHTapHbIX NOCTPOEHWI, YMEHME BbIMOSHATE U 060CHOBBLIBATL NX

2. MNpoBepnTb YMEHUE pellaTb NPOCTENLLNE 3a4a4n Ha NOCTPOEHME.

3. MNpoBepuTb yMeHne pelaTb 3a4aydn Ha MOCTPOEHME TPEeyroribHUKOB MO TPeM 3adaHHbIM
arnemMeHTam.

4. MNpoBepuTb yMeHME pellaTb 3adavn Ha MNOCTPOEHME YETLIPEXYTONbHMKOB MO 3adaHHbIM
arnemMeHTam.

5. MNMpoBepnTb 3HaHWE TeopeMmbl JOnnepa O MHOFOrpaHHUKax M yMeHue MpUMEHATb ee Ansg
pelleHnst NpakTU4eCcKnx 3agau.

6. MNpoBepnTb yMeHWe onpeaenaTb BUO MHOMOrpaHHWKa MO ero XapakTepuctukam U CTpouTb
MHOrorpaHHMK gaHHOro Bmaa

7. MNMpoBepnTb yMeHME peluaTb 3aJavvM Ha HaxoxaeHue ob6bEMOB W nrowagen NoBEepXHOCTU
MHOIOrpaHHMKOB U Ten BpaLleHus

Bapuarm 1.



1. dnemeHTapHasa 3agaya Ha noctpoeHue. NocTpoeHne BuccekTpucsl yrna.

2. MNocTpoeHne NPAMOYroNbHOro TpeyronbHWKa Nno KaTeTy U rMnoTeHy3e.

3. MocTponTb TpeyronbHUK No ABYyM CTOPOHAM U BbICOTE, NPOBEAEHHON K TPeTbeN CTOPOHE.

4. lMocTponTe napannenorpaMmm No CTOPOHE, CyYMMe auaroHanemn v yriny Mexay amaroHansimu.

5. B mHororpaHHuke 10 BepwuH, a pebep B 2 pasa 6onbwe. Onpegenvte KONMYECTBO rpaHen
MHOrorpaHHuKa u NoCcTponTe 3TOT MHOTOrPaHHUK.

6. OcHoBaHve nupamuabl ABCD — paBHoGeapeHHbIn TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 n
6okoBon ctopoHon 10. Hantm obbem nupammugbl, ecnn Bce G0KOBbIE rpaHM 06pasyloT C MITIOCKOCTbIO
OCHOBaHMWA ABYrpaHHbIe yrhbl B 45°.

7. OmnameTp OCHOBaHWUSA KOHyca paBeH 12, a anvHa obpasytowen — 10. Hangute o6bem koHyca.

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOOBMETBOPUTENBHO» CTaBUTCH, ecnn obydyalowmics npaBuiibHO M B MOSTHOM
00beMe BbINOMHUIT HE MeHee Tpex 3agdaHui, Unn He MeHee 5 3agaHui, gonyctue 1-2 owmnbku unm 3-4
HegoyeTa. [aHHbin 06bem paboTbl cBMaeTenLCTBYeT 06 oBnageHun opmMmpyeMbiMU MHAMKATOpaMm
KOMMNETEHUUN Ha MWHMManbHO Heobxoammom ypoBHe. CTygoeHT npoaemMoHcTpupoBan 6asoBble
MaTteMaTuyeckme 3HaHuA No AaHHOW TeMe, Heobxoaumble Ans obydeHuss Magwmx LUKOJSTbHUKOB
coaepxaTenbHON reoOMeETPUYECKON NUHUK ANCUNNNMHBLI «MaTtemaTtumka.

2. OueHKa «XOpoLLO CTaBUTCHA, ecrnn 00yYatloLMACa NPaBUIbHO M B MOMTHOM OObeME BbINOMHWI
He MeHee 5 3agaHun, nMbOo BbINONHWUI 6-7 3agaHuin, gonyctme 1-2 owmnbkm unm 3-4 Hegodeta [daHHbIN
0bbem paboTbl cBuMaeTenbcTByeT 00 oBnageHun QOpMUPYEMbIMU WMHAOMKATOPaMM KOMMETEHUUN Ha
cpenHeM ypoBHe. CTyaeHT npogeMoHcTpupoBarn 6a3oBble MateMatuyeckme 3HaHMsa No JaHHOW Teme U
YMEHME NPUMEHSITb WX AN peleHuMs NpakTUYeckKux 3agad, Y7o CBMAETEeNnbCTBYeT 00 ymMeHun
aHanManpoBaTb Y4eOHyl 3agjadyy W aKTyanuMsavMpoBaTb KaK LWKOMbHbleE 3HaHMS, TakK U 3HaHWS,
nonyyeHHole B BY3e npu u3yyeHMnM paHHOM Tembl Ans ee pelweHusl. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobxoauMmbl  Ans  obyvyeHna  Mnagwmx  LWKOJTbHUKOB
codepxaTesfibHON reoMeTpPUYECKON NMMHUN gucUMninHbl «MaTtemaTtuka» u MoryT ObliTb UCMOSb30BaHbI
Npu opraHn3aLnmn KPY>KKOBbIX 3aHATUA C MAaALWMMK LKOSbHUKaMM.

3. OueHka «OTnMYHO» CTaBuTCs, ecnv paboTa BbINOMHEHa B nonHoM obbeme. [onyckaeTca
Hanuune 1-2 HegoyeToB. [aHHbI 00beM paboTbl CBMOETENLCTBYET 06 OBrageHnn popmMmpyembiMm
MHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTygeHT npogemoHcTpupoBan 6asoBbie
MaTemMaTU4eckne 3HaHusi MO AAaHHOM TEME N YMEHME NMPUMEHATb UX NS PEeLUEHUst MpakTUYecknx 3agad,
YMEHME BbIMOMHATbL JIOrMYeckme onepaumMm aHanu3 1 0bobweHne. 3HaHMA W yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobGxoauMmbl  Ang  obyvyeHua  Mnagwmx  LWKOSIbHUKOB
coaepXxaTenbHOM reoMeTpPUYeCcKon NUHUN ancumninHbel «Matematmka» u MoryT ObiTb MCMNOSb30BaHbI
npyv oOpraHM3aumMm KpPYXKOBbIX 3aHATUA C MMagWwvMMyM  LIKOMbHUKaMKM, a Takke opraHusaumm
3NIEMEHTAPHOW NCCreaoBaTENbCKON AeATENBHOCTU MagLWnNX LKOSIbHMUKOB.

Tekywaa artrectaunsa npoBOAMTCS B cCOOTBeTCTBUM C [lonoxeHvem O Tekywen aTrectaumm
obyvarowmxca no  nporpammam  Bbiclwero obpasoBaHuss  BOpPOHEXCKOro  rocyaapCTBEHHOMo
yHuBepcuteta. TpeboBaHMs K BbINOMHEHUIO 3adaHWA W KPUTEPUM OLEHWBaHUSA nNpeacTaBreHbl B
paboTax.

OnuncaHne TeXHONOrMM BbINOJIHEHUA 3a8aHnsA

3agaHus ans KOHTPOrnbHbIX PaboT BblgalOTCA CTyAeHTaM B Havarne n3y4yeHusi COOTBETCTBYHOLLEN
Tembl. KoHTponbHasi paboTa MOXET BbINOMHATLCA KakK B Yacbl, OTBEAEHHbIE HA CaMOCTOATENbHYH
paboTy CTyAeHTa, TaK U Ha NpaKTUYeckoM 3aHsATUKN. KoHTponbHas paboTa AormkHa ObiTb odopMrieHa u
npefcraereHa npernogasaTento Ha GymaxxHoOM HocuTene.

20.2 MNMpomexyToyHasa aTrecTauus
[MpomexyTovHas artrectaums No AUCUUMNIINHE OCYLLECTBNAETCA C NOMOLLbIO CneayoLwmx
CPeACTB: BONPOCHI K 3a4€TY, BONPOCHI K 3K3aMeEHY.

Komnnekmbi eonpocoe K ak3amMeHy
Komnnekm eorpocos k ak3ameHy Ne1
MNMoHsATMe MHOXecTBa. 3agaHne MHOXECTB.
OTHOLWEHMA Mexay MHOXeCTBaMMU.
Onepauuns nepeceveHns MHoXecTB. OCHOBHblE CBOMCTBA onepauumn nepeceyeHus.
[okasaTenbCTBO accouMaTMBHOCTM onepaunm nepeceyeHns MHOXeCTB.

PwbhE
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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.

40
41
42

Onepaunsa ob6beanHeHNsa MHOXECTB 1 €€ CBOWCTBA.
[okasaTenbCTBO accoLuMaTUBHOCTM onepaumm o6beanHEHN MHOXECTB.
CBsa3b onepauuii nepeceveHns n 06begUHEHNST MHOXECTB.
PasHocTb MHOXeCTB.
[lononHeHne nogMHOXeCTBa [0 MHoXecTBa. [lokasaTenbCTBO paBEHCTBA [AOMOMHEHUS
o6beanHeHNA OBYX MHOXECTB MNepeceyeHmto 4ONOSTHEHNST 3TUX MHOXECTB.
. [ononHeHne noAMHOXecTBa A0 MHoXecTBa. [lokasaTenbCTBO paBeHCTBA [OOMNOSHEHMUS
nepeceyeHns AByX MHOXeCTB 00 beaANHEHMIO LOMNOSMTHEHWUI 3TUX MHOXECTB.
CBsa3b onepauun BblYUTaHUA MHOXECTB C ornepaunsamMmn nepecevyeHnsa n o6beguHeHnss MHOXEeCTB.
[okasaTenbCTBO NpaBon AUCTPUBYTUBHOCTM PaA3HOCTM OTHOCUTENBHO onepaumm o6beanHeHs.
CBa3b onepauun BblYUTAHUA MHOXECTB C OObeauHeHMeM U rnepecevYeHMeM MHOXEeCTB.
[okasaTenbCTBO  ANCTPUOYTMBHOCTU MNEPECEYEHUS MHOXECTB OTHOCUTENbHO  onepauum
BblYMTAHMSA MHOXECTB.
CBa3b onepauun BblYUTAHUA MHOXECTB C OObeauHeHMeM U rnepecevYeHMeM MHOXEeCTB.
[lokasaTenbCTBO paBEHCTBA, BblpaXKatoLLero nepexoq OT pasHOCTM MHOXecTBa M 06benHeHns
OBYX MHOXECTB K NepeceyeHnto pa3HoOCTN MHOXECTB.
CBA3b onepaumMm BbIYUTAHMS MHOXECTB C OObeaAWHEHMEM W MepeceyeHVEM MHOXECTB.
[loka3aTenbCTBO paBEHCTBA, BblpaXatowero nepexod OT pasHOCTM MHOXeCTBa U nepeceyeHns
ABYX MHOXECTB K 00beaANHEHNIO pa3HOCTEN MHOXECTB.
Pa3bueHne MHOXecTBa Ha knaccel. Knaccndumkaums.
Mpsimoe (oekapToOBO) NPOM3BEAEHNE MHOXECTB.
CBolicTBa gekapToBa Npon3BefeHUs ABYX MHOXECTB.
CooTBeTCTBMS MEXAY dNeMeHTaMmn ABYX MHOXECTB.
OTtobpakeHus n nx Bugbl.
BvHapHble OTHOLLEeHUA Ha MHOXECTBE U UX CBOUCTBA.
OTHOLIEHME 3KBMBANEHTHOCTM 1 pa3bueHne MHOXeCTBa Ha Kracchbl.
. CBA3b OTHOLUEHWSI 3KBUBANEHTHOCTU U pas3bueHuss MHOXeCTBa Ha Knaccbl. [JokasaTenbCTBO
TeopemMbl O TOM, YTO NO pa3bMeHUt0 MHOXeCTBa Ha KrnacCbl MOXHO 3adaTb OTHOLUEHWEe
9KBMBASIEHTHOCTM HA 3TOM MHOXECTBE.
CBA3b OTHOLUEHMS 3KBUBANEHTHOCTU U pas3bueHns MHOXecCTBa Ha Knaccbl. [JokaszaTenbCTBO
TEeopeMbl O TOM, YTO NO 3a4aHHOMY OTHOLUEHUIO 3KBUBANIEHTHOCTM MOXHO NOCTPOUTL pasbueHve
MHOXEeCTBa Ha Knacchl.
OTHoLweHne nopsagka.
MaTtematunyeckmne NoHATMSA. OTHOLWEHUSA MeXay NOHATUAMM
OnpeaeneHune NOHATUN.
BbickasbiBaHuS.
JNlornyeckme onepaumm Hag BbICKa3bIBAHUAMMN.
MpaBuna cocTaBneHnsi OTPULLAHNS KOHBIOHKLUM U AN3BIOHKUMW BbiCKa3bliBaHMIN. [Joka3aTenbCTBO
nepBoro N BTOPOro 3akoHoB Ae MopraHa Ans BbickasbiBaHWNA.
MoHsaTMe nornyeckon opmyIsbl.
OCHOBHble nornyeckne paBHOCUIBHOCTW. [loka3aTenbCTBO AUCTPUOYTMBHOCTU KOHBIOHKLMM
OTHOCUTENBHO ON3BIOHKLUN.
OCHOBHble Nnornyeckne paBHOCUNBHOCTU. [lokas3aTenbCTBO AUCTPUOYTMBHOCTU AU3BHIOHKLMM
OTHOCUTENBHO KOHBIOHKLMM.
OcHOBHbIe normyeckme paBHOCUNbHOCTU. [lokasaTenbCTBO 3aKOHA KOHTPNO3MLMU.
BbickasbiBaTenbHble opmbl (NpeankaTsl). OTpuLaHme, KOHbIOHKUNS U OU3bIOHKLWSA NpeamKaToB.
MpegukaTtbl. IMNnukaumsa n akBMBaneHumnsi NnpeamnkaTos.
BbiCcKkasbiBaHMSA C KBaHTOpaMW.
OTpuuaHune BbiCKasbiBaHWA, COAEpPXKaLLNX KBAHTOPbI.
OTHOLIEHMT NOrMYEcKoro CrneaoBaHUs M paBHOCUIBHOCTU. HeobxoguMmble M AOCTaTOYHbIE
yCIoBUS.
Teopema n eé cTpykTypa. Bngbl Teopem.
. [lokasaTenbCTBO TEOPEM.
. YMO3aknio4eHus.
. DenyktuBHble ymo3aknioveHus. Cxembl 4eAYKTUBHbBIX YMO3aKITHOUYEHWNA.

Kowmrinekm ak3ameHauUuOHHbIX eorpocos Ne2
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10.

11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.

23.

24,
25.

26.

27.
28.
29.
30.

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

TeopeTnKo-MHOXECTBEHHbIN CMbICI CyMMbl M Pa3HOCTM HaTyparibHbIX Y1cen.
TeopeTnKo-MHOXECTBEHHbIN CMbICI MPOU3BEAEHUSA N YACTHOrO HaTyparibHbIX Y1cern.
Cuctema akcuom NMeaHo. MHOXeCTBO HaTypanbHbIX YUCEN C TOYKU 3PEHUST aKCMOMaTUYeCKOn
Teopumn.

CnoxeHne HaTypanbHblX 4YMcenl B akcumomartumyeckon  Teopun.  [lokasaTenbCTBO
KOMMYTaTUBHOCTU CHOXEHUS.

CrnoxeHne HaTypanbHbIX 4Yucen B  akcuomatuyeckon Teopuu.  [lokasaTtenbCTBO
accoumaTUBHOCTU CIOXEHMS.

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

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

YMHOXEeHUe HaTypanbHbIX 4YuMCcen B  akcMomatuyeckon Teopun. [JokasaTenbCTBO
accoLMaTMBHOCTU YMHOXEHMS.

YNopsiAO4EeHHOCTb MHOXEeCTBa HaTypaslbHbIX 4YMCEN C TOYKM 3PEHUS aKCMOMaTU4eCKOM
Teopun. Teopembl O HepaBEeHCTBaxX HaTyparnbHbIX YMcern.

CsowcTBa MHOXECTBA HaTyparnbHbIX YACES C TOYKN 3PEHNS aKCMOMaTMYECKON Teopuun.
BblunTaHve 1 geneHme Ha MHOXeCTBE HaTyparnbHbIX YACEN B aKCMOMaTUYECKON TEOPUMN.
[eneHne ¢ ocTaTkoM Ha MHOXECTBE LiefblX HeoTpuLaTenbHbIX YMCen.

OpHopoaHble BENUYMHBI 1 UX CBOMCTBA. [OHATUE NONOXMTENBHOW CKaNAPHOW BENMNYMHBI.
CwmbIcn HaTypanbHOro Y1cna, Nosly4eHHoro B pesynbTaTe N3MepeHUs BENUYMHbI.

CwmbIcn apumeTnyecknx 4eNCTBUA C HaTypanbHbIMW YNCAMK, MOSTyYEHHbIMU B pe3yrnbTaTte
N3MepeHNs BEMNUYUH.

MO3NUMOHHBIE M HEMO3WLMOHHbIE CUCTEMbI CYMUCNEHUs. 3anncb uucna B LEeCSATUYHOM
cucteme cumcneHusi. CpaBHeHWe HaTyparnbHbIX YMCEN, 3anuUCcaHHbIX B AECATUYHOM CUCTeMe
cyncneHus.

ANropuT™M CNnoXeHusi B 4ECATUYHON CUCTEME CUHUCTIEHNS.

ANropuT™M BblYMTaHNS B 4ECATUYHON CUCTEME CUHUCTIEHUS.

ANropuT™M YMHOXEHWS B AECATUYHON CUCTEME CUHUCTIEHNS.

AnNroput™m geneHusa B AECATUYHOM CUCTEME CHUCTIEHNS.

MO3MUMNOHHBIE CUCTEMbI CHUCIIEHUS], OTMNYHBIE OT AeCATUYHOW. lNepexon OT 3anucu Yucrna B
HeOeCATUYHOWN CUCTEME CUUCIIEHNS K 3anncy B 4ECATUYHON CUCTEME CHUCTIEHUS.

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

OTHOLWeEHMe JenMMOCTM Ha MHOXECTBE LieNblX HeoTpuuaTerbHbIX YNCES U ero CBOMCTBA.
MpocTble n cocTaBHble Yncna. [lokasaTenbCTBO TEOPEM O NPOCTbIX AENUTENSAX HAaTyparbHOro
yucna.

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

TeopeMbl 0 AENUMOCTUN CYMMBbI, PA3HOCTM U NPOU3BELEHUSA HATyparibHbIX YNCEN.

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

MpuaHak genumocTu MNMackans.

Hanbonblumi obwnn genvtenb n HanmeHbluee obuiee kpatHoe. HaxoxaeHne HOL n HOK
OBYX WM Heckonbkmx umcen. Anroputm EBknuga. Teopema 06 obliem kpaTHOM ABYX
B3aMMHO-MPOCTbIX YnCen.

Komrinekm ak3ameHauuoHHbIx eorpocos Ne3

MoHsTne anrebpanyeckorn onepaumm n ee CBOMCTBa

Anrebpbl ¢ ogHon GuHapHon anrebpanyeckon onepaunent. MNMonyrpynnel, MOHOMAbI, FPYNMbI.
Anrebpbl ¢ AByMsi GMHapHbIMK anrebpanyeckumm onepaumamu. Konbua, nons.

3agava pacwmpeHus noHsatusa dncna. OTpuuatenbHble yucna. CrnoxeHne u Bbl4MTaAHUE LenbIX
yncen.

YMHOXeHUe Lenbix yncen. CBONCTBa YMHOXEHUS LenbiX Yncen. [leneHme Ha MHOXeCTBe LienbIX
yncen. CeaA3b YMHOXEHUSI CO CIOXEHNEM.

CBoiicTBa MHOXeCTBa LienblX YnCer.

MoTmnBauma paclumpeHnst cuctembl Lenblx Yncen. NoHaTne obbIkHOBEHHON opodn.
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9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.

25

30.

31.
32.

33.

34.

35.
36.
37.
38.
39.
40.
41.
42.

PauvoHankeHble yncna. CBoMcTBa MHOXECTBA pauMOHarbHbIX Yucen.

CnoxeHne paumnoHanbHbIX Y4CEN 1 ero CBOWCTBA.

YMHOX€EHMe paumoHarnbHbIX YNCern 1 ero CBOMCTBa. [leneHne paumoHanbHbIX Yncen.

3anncb paumoHanbHOro Y1ucna B Buae gecatnyHon gpobu. ObpalieHme obbIKHOBEHHOW apobu B
KOHEYHYIO0 AECATUYHYIO.

BeckoHeuyHble nepunognyeckne gecatmyHble Aopodu. MaHTucca gpobu. ObpalleHne 6eckoHeyYHon
OEeCATMYHON Nepunognyeckon apobu B 06bIKHOBEHHYIO.

O6palleHne 0bLIKHOBEHHOWM HECOKPATUMOM OpOoOM B BECKOHEUYHYHO NEPUOOMNYECKYD OECATUYHYIO
Apobb. Teopema 06 obpaleHMn o6bIkKHOBEHHON APOBU B YNCTO Neprmognyeckyto Apobb.
O6palleHne o0bbLIKHOBEHHOWM HECOKPATUMOW OpOobM B BECKOHEUYHYO NEPUOOMNYECKYD OECATUYHYIO
apobb. Teopema 06 o6paLleHUn 06LIKHOBEHHOM ApO6U B CMELLAHHYH0 NEPUOANYECKYIO OPO0b.
MoHATHe nppaumoHanbHoro ymcna. MotTMeauusa paclmMpeHms MHOXECTBA paLMoHanbHbIX YMCen.
MHOXeCTBO AEWCTBUTENbHbLIX 4YUCeN Kak oObeguMHeHMEe MHOXEeCTBa pauMOHanbHbIX W
MppaumnoHanbHbIX Yncen.

CBoncTBa MHOXeCTBa AENCTBUTENbHbIX YMCEn.

CnoxeHne Ha MHOXeCTBE AEWCTBUTENbHbLIX YMCEN U ero CBOWCTBA. BbluMTaHne Ha MHOXecTBe
AENCTBUTENbHbIX YMCen.

YMHOXEHME W [JeneHne Ha MHOXeCTBE [AeWCTBUTENbHbIX uyucen. CBOWCTBA YMHOXEHUS
OENCTBUTENbHbIX Yncen.

CBSI3b YMHOXXEHUS CO CINOXEHNEM.

B3anMmMHO-0QHO3HAYHOE COOTBETCTBME MEXOY MHOXECTBOM OEWCTBUTENbHbLIX 4ucen wu
MHOXECTBOM TOYEK NPSAMOWN.

PaBHOMOLLHOCTb MHOXECTBa TOYEK NPSIMON 1 MHOXECTBa TOYEK NPOM3BOSIbHOIO OTpe3ka.
UncnoBoe BblpaxXeHne 1 ero 3HadeHne. YicnoBble paBeHCTBa Y HEPABEHCTBA.

OCHOBHbIE CBOWMCTBA UCTUHHBIX YMCIOBbIX PABEHCTB.

OCHOBHbIEe CBONCTBA MCTMHHbIX YMCIIOBbLIX HEPABEHCTB.

. [loHATMe MHoro4vneHa. [lenMMocTb MHOrodnieHa Ha AByYreH.
26.
27.
28.
29.

Cxema BblYUCIEHMI 3HAYEeHUI MHOrourieHa (cxema FopHepa).

lMoHATNE KOpHS MHOro4YneHa. Teopema 0 BO3MOXHOM HanbOorbLLIEM YNCIE KOPHEN MHOMOYNeHa.

YpaBHeHMe ¢ ogHON nepeMeHHON. Teopembl O PaBHOCUIbHOCTU YpaBHEHWUNA.

[NoHATME COBOKYNMHOCTU YpaBHEHWUW. YpaBHEHWE C OABYMSI NepemMeHHbIMW. YpaBHEHME NIMHUN B

CUCTEME KOOPAMHAT Ha NMOCKOCTW.

CucTtembl ypaBHEHWU C ABYMSA nepemMeHHbiMU. Cuctema OBYX JIMHEWHbIX YpaBHEHWUA C ABYMSI

HEen3BECTHbIMU, €€ pelleHune. [padunyeckas MHTepnpeTaunsa peLleHus.

HepaBeHcTBa 1 ux peleHus. Teopembl O paBHOCUIbHbIX HEPABEHCTBAX.

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

HepaBeHCTBa 1 CUCTEMbI HEPABEHCTB C ABYMSA NepeMEHHbIMMU.

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

109 g, f(x)-g(x)<0.

9(x)

COBOKYNHOCTb HEpaBEHCTB C OOHOW nepemMeHHoW. PelleHne  HepaBeHCTB Bm,u,amw,
g(x)

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

MoHaTne yncnoson yHKuuN. CBONCTBA PYHKLNNA.

JInHenHas dyHKUNS 1 eé ceoncTBa. YacTHble cryvan NMUHENHON PyHKUUK.

O6paTtHas nponopumMoHanbHOCTbL U €€ cBOMCTBA. [JpobHO-paumoHanbHas dyHKUMS.

KBagpaTtnyHaga pyHKUmna n eé ceoncrtaea (06wmin Bua).

KBagpaTtuyHas dyHKums n eé cesonctaa npu ¢=0, b=0.

KBagpaTtunyHas dyHkums u eé ceornctaa npu ¢=0, b=0.

KBagpaTtunyHas dyHkums u eé ceorctaa npu c£0, b=0.

KsagpaTuunas dyHkums Buaa y=(x-a)’ v eé ceomncTea.

Komnnekm eornpocos k 3a4emy Ne1
MoHATNE BENUYMHBI. AOOUTUBHO-CKaNsipHblE BENTUYMHDI.
2. N3mepeHne BenuuuH. N3mepeHne ONWH OTPEe3KOB, B KOTOPbIX 3TanioH yknagbiBaeTcs
uenoe yucno pas. CBoMCTBa YNCMIEHHOIrO 3HAaYEHUS OJIHbI.
3. NamepeHne anvH oTpe3koB, COM3MEPUMbIX N HECOU3MEPUMbIX C 3TANIOHOM.

=



BennuuHa yrna n eé namepenue. [invHa gyrm okpy>KHOCTW. [1riMHa OKpYXHOCTW.

Mnowaab curypsl n eé nsmepeHune. PaBHoBenukMe n paBHOCOCTaBNEHHbIE (PUrypsbl.

Mnowanb NpAMOyronbHuKa.

Mnowaab napannenorpamma.

Mnowanb Tpaneuunun.

Mnowanb NpaBUNbHOrO MHOrOYrofbHUKA.

10 Mnowanb NpoM3BONbLHOW NIIOCKON OUrypbl U €€ U3MEPEHNE.

11. UsmepeHune nnowaam NponsBosibHOM OUrypbl C MOMOLLLIO NaneTKu.

12. O6bEM Tena n ero MsMepeHme.

13. O6bEM NpsAMOYrosfibHOro napannenenuneaa.

14. O6bEM HaKNOHHOro Napannenenuneaa.

15. O6bEM NpU3MbI.

16. O6bEM Npammabi.

17.O6bEM uMnmMHAapa n KoHyca.

18. O6bEmMm Liapa n ero 4yacTten.

19.MoHATne nnowagn noeepxHocTn Ten. [nowagb cdepbl. bokoBas NOBEPXHOCTb
LUUnNuHOpa, KoHyca u chepu4eckoro cermeHTa.

20.MpeobpaszoBaHusa nrockocTn. Bugbl npeobpasoBaHnini NNOCKOCTMW.

21.TlapannenbHbIn NEPEHOC Kak ABWKEHME NITOCKOCTH.

22.T10BOPOT Kak ABMXEHME MIOCKOCTH.

23. LleHTpanbHas cuMmMeTpus Kak ABMXXEHUE MIOCKOCTH.

24.0ceBas CMMMETpPUS Kak ABWXXEHME NNOCKOCTW.

25.TomoTeTns kak npeobpasoBaHmne nogoodus.

26. Tabnuua kak cpeacTBo nNpeacTasneHnsa nHgopmauun. CTpyKTypHbIe aneMeHTbl Tabnuubl.
MpaBnna oopmneHns MHOPMaUMOHHbLIX Tabnuy,.

27.Tpadhbl kak cpeacTso BM3yanu3auun uHdopmaumm 06 OTHOLLEHUSIX Mexay obbekTamu.
OpuveHTnpoBaHHLIE U HEOPUEHTUPOBAaHHbIE rpadbl. [epeso.

28. 3agava kombmHaTtopHoro aHanmsa. OCHOBHble NpaBunia n opMyIibl KOMOMHATOPUKMN.

©ooNo A

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

reomeTpus H.U. JlobayeBckoro.

Akcuomatuka 'unbbepTa.

3agaun Ha MNOCTpoeHue, pellaemMble C MOMOLBbI LMPKYNA U JIMHEWKN. AKCUOMbI

WHCTPYMEHTOB NOCTPOEeHNA. Tunbl 3agad Ha NOCTPOEHME.

OTanbl pelleHns 3agadn Ha MOCTPOEHME. DNemMeHTapHble 3adayM Ha MoCTpPOeHue.

(peweHne 3 3agay Ha BbIOOp NpenofaBaTens)

B3anmHoe pacnonoxeHue 2 oKpYXHOCTEN.

B3auMHOe pacnonoxeHme npsiMon U OKPYXHOCTH.

PewleHune 3agay Ha NOCTPOEHME METO0M NepeceveHnii.

Anrebpanyeckun MeToa peLLEHNs 3aay Ha NOCTPOEHME.

0. MocTtpoeHne npaBusibHbIX MHOrOyrofibHMKoB. [lpumepbl 3agad Ha MOCTPOEeHue,
Hepa3speLUNMbIX LUPKYIEM U IMHEKON.

11. MapannenbHOE NPOEKTUPOBaHUE M Er0 CBOMCTBA.

12. MHororpaHHuK. Teopema Jnnepa 0 MHOrorpaHHuKax.

PwON P

o

BOXNOS

MpomexyTouyHaa aTtTecTaumsi NpoBOAWUTCS B COOTBETCTBUM C [lonoxeHvem O nNpoOBedEHUN
NPOMEXYTOYHOM  aTTecTaumm obydyawwmxcs no npodeccnoHanbHbiM  NporpaMmamM  BbICLUErO
obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONSANOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUW U MNpaKTU4EeCcKoe
3ajaHue, N03BONSAKLEe OLEHNUTb CTENEHb CHOPMMPOBAHHOCTM YMEHWIA U HABbLIKOB.

Mpun oueHNBaHUN NCNONb3YHTCA KONMYECTBEHHAs LUKana OLEHOK.

Tpeb6oBaHUsA K BbINONMHEHUIO 3a4aHWN (LLUKanbl U KPUTEpPUM oLeHUBaHUA)
Ona oueHuBaHua pe3ynbTatoB OOy4eHMA Ha 9IK3aMeHe/3aveTe MCMonb3ylTca cneaylowime
nokasatenu (3YHbl 13 19.1):



1) 3HaHWe y4yebHOro maTepuana v BnageHve NOHATUAHLIM annapaTtoM OCHOBHbLIX codepXaTeNbHbIX
pasgenoB NporpamMmbi;
2) yMeHue CcBA3blBaTb TEOPUIO C NPAaKTUKOM;
3) ymeHve nnniocTpmMpoBaTh OTBET NPaKTUYECKMMN NpUMepamMm
4) BnageHve MeToaaMmn fokasaTenbCcTBa U MaTeEMaTUYECKOro MOAENMPOBaHNS;
5) ymeHuWe peluaTb NpakTU4eckne 3afgaym No OCHOBHbLIM coaepXXaTerbHbIM pasgenam nporpammbi.

[ns oueHMBaHusA pe3ynbTatoB O0y4eHMs] HaA 9K3aMeHe (3a4eTe C OLEeHKOW) ucnonb3yetca 4-
BGannbHasg Wwkana: «0TNINYHO», «XOPOLLUOY», KYAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYEeHNst Ha 3a4eTe UCMOoNb3yeTCs — 3a4TEHO, HE 3a4TEHO

Mo peweHntio npenogaBaTensa CTygeHTaM MOryT [aBaTbCA ApYyrMe Wnu  OONOSNHUTENbHbIEe
3a4yeTHble 3aaHus, a Takke NPOBOAUTLCS TECTUPOBAHME.

MonHocThio 6a3a TecToBbIX 3adaHUA ANns NPOBEPKN CHOPMUPOBAHHOCTU KOMMETEHLNI, a TaKkKe
KpuTepun oueHkn npenctasnenol B [MpunoxenHnn 10 «POHA OLEHOYHBLIX CPeacTB» K OMNMCaHuIo
OCHOBHOW obpasoBaternbHon nporpammbl 44.03.05 MNMegarormyeckoe obpasoBaHme (C ABYMA Npohnnamm
nogroToeBku), npodunn HavanbHoe obpasoBaHue. [owkonbHoe obpasoBaHme, pasMeLLEHHOM Ha canTe
B® BI'Y https://bsk.vsu.ru/sveden/education.

anMeprle TecToBble 3a4aHuA

OueHka cghopmuposaHHocmu OFIK-8
OTHoweHue "cTaplie" Ha MHOXECTBE XUTENen ropoga ABNAETCS OTHOLLIEHMEM
1. CTPOroro YacTM4HOro nopsaka
. CTPOroro SIMHeNHoro nopsaka
. HECTPOroro IMHENHOro nopsaka
. HECTPOroro YacTU4HOro nopsaka
. 9KBMBAsIEHTHOCTU
OtgeT: 2 (1 6ann)

AP WN

Cpenu BbiCKasbiBaHWI C KBAHTOPaAMW YKaXXUTE UCTUHHbIE

1. BCe NTWuUbI NeTaloT Unu nnasarT

2. HeKoTOpble reoMeTpuyeckme urypbl He UMeLOT Nnowagib

3. HEKOTOpble PAaBHOCTOPOHHME TPEYrOfNIbHUKN NPSIMOYTOfbHbIE
4. BCe NpsIMOYronbHUKK — KBaApaThbl

OtBeT: 2 (1 6ann)

Bbibepute Takne napbl NOHATUI, YTO OO BLEM NEPBOrO U3 HUX SBNSNCS NOAMHOXECTBOM 06beMa BTOPOro
1. TPEYyronbHWK 1 NPSIMOYrOfNIbHUK

2. TPEYronbHUK U YETbIPEXYTONBbHUK

3. kBagpaT u pomo6

4. napannenorpamMmm n NpsAMOYronbHUK

OtseT: 3 (1 6ann)

UT06bl CNOXUTL 2 N 3 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOrO Noaxoda K MOCTPOEHUIO CUCTEMBbI
LenbiX HeoTpuLuaTenbHbIX YNCEN MOXHO HAWTU MOLLHOCTb...

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

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

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

4. o6begnHeHus mHoxecTB A={a, b} u B={a, b, c}

OtBeTt: 2 (1 6ann)

HeobxoaMmo yMHOXMTb 4 Ha 3, UCNoNb3ys MNOAXOA4 K HaTyparbHOMY 4MUCIy, Kak K pesynbraTy
n3mepeHns Benu4MHbl. B kadecTBe eguMHUYHOro oTpeska e BblibpaH oTpe3ok anuHon 3 cMm. B kavectse
HOBOW eAUHULbI N3MEPEHNS He0BX0ANUMO BbIbpaTh €ANHUYHBINA OTPe30K e1 ANMHOMN:

1. 1cm

2.12cm

3. 4cm


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

4. 3cm
Oteet: 1 (1 6ann)

BbibepuTe npaBunbHoe yTBEPXOEHNE

1. Mo3nUMOHHAsa cucTeMa CUYMCNEHUs 3TO Takas CUCTEMa, B KOTOPOW 3HAYeHWe Kaxaoro 3Haka,
Ncnonb3yemoro Ans 3anucu Yyucna, 3aBuCcUT OT MecTa, KOTOpoe 3TOT 3HaK 3aHMMaeT B 3anucu yucna

2. He pecatnyHasa cuctema cHMcneHnst He MoxeT 6bITb MO3ULNOHHOM

3. K MO3MUMOHHON CUCTEME CUMCIIEHMST OTHOCUTCH He TONbKO MpuMBbIYHas HaM "apabckasa” Hymepaums,
HO U pUMCKas cuctema CHMUCIEHUS

4. AndaBnToM NO3NLNOHHON CUCTEMbI CHUCIIEHNST MOXET BbITb NMt0b6oe KOHEYHOE MHOXECTBO 3HAKOB.
OtgeT: 1 (1 6ann)

3anuwm Yncno 4 B ABONYHON CUCTEME CHUCTIEHUS
OTBeT:
Otget: 100 (16ann)

Uucno 127 3anmcaHoO B BOCbMEPUYHOW CUCTEME CUMUCAEHUs. 3anuwmTe 4YUCro, HEenoCcpeacTBEHHO
cnepyiwollee 3a HUM B 3TOM cucteme cuncrneHus.
OTBeT:

OrteeT: 130 (1 6ann)

HOL yuncen 12 n 36 paseH
OTBerT:
OrteeT: 12 (1 6ann)

3agaHna ans NPOBEPKN BKCNEePTOM

MpuBeanTe npumep He agauTMBHOWM BenuunHbl. OB6ocHyTe cBon oTBeT. (3 6anna)

O6pasey otBeTa. [MpymepoM He apgauMTUBHOM BenMYMHBI MOXET ObiTb Temnepatypa (MAOTHOCTb,
KoHUeHTpauus). Ecnn mbl go6aBvMm B ropsayuni Yam, nmetowmin temnepaTtypy, Hanpumep, 70 rpagycos,
BOObl KOMHATHOM TemnepaTypbl, K npumepy 20 rpagycoB, TO Temnepartypa Mofy4YeHHON XUOKOCTU He
6ynet 90 rpagycoB, TO €CTb TemnepaTypa CUCTEMbl HE paBHa CymMMe TemnepaTyp ee 4acten. JTo
3HAYMT, YTO BENNYMHA HE aaaNTMBHA.

Kputepuin oLleHKN.

16ann - MNpuBegeHbl NPaBUIbHO OANH UM HECKONBKO NPUMEPOB HE aaaUTUBHOWN BEMUYUHBI.

2 6anna - lNMpuBeaeHbl NPaBUIbHO OOAWH U HECKOSBKO NMPUMEPOB HE aAUTUBHOM BENUYMHBLI U OAHO
obuwee o6ocHOBaHWe, MOKa3biBawllee, 4YTO OOyyalWwMnWcs B LENOM MNOHMMaeT CyTb TepMuHa
«agauTUBHOCTbY.

3 6anna - MNpuBeaeHbl NpaBUIIbHO OAWMH UM HECKOMbKO NMPMMEPOB He agAWMTUBHOM BENUYMHBLI U OAHO
YyeTKoe N KOHKpeTHoe 060CHOBaHME CBOEro oTBeTa C NpMBEeLEHNEM KOHKPETHbLIX NPUMEPOB.

MpoaHanuanpynTe KOPPEKTHOCTb  (POPMYNMPOBOK  onpefeneHui. Boiasute  TpeboBaHua K
onpegeneHnsam, KoTopble 34ecb HapyLleHbl 1 000CHynTe oTBeT (40anna)

A) KBagpaTt — 370 YeTbIpexXyronbHUK, Y KOTOPOro BCE CTOPOHbI PaBHbI.

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

O6paseu oTBETA.

A) OnpepeneHve He KoppekTHO. HapyweHo TpeboBaHue copasmepHocTn. O6bem onpegensemMoro
MOHATUSA «KBaApaT» Yxe, 4eM 00bemM Onpedensitolero MOHATUS «4YeTbIPeXYroflbHUK C paBHbIMU
CTOpOHaMW», Tak Kak 06beM nocnegHero NOMMMO KBaapaToB BKNoYaeT B cebsa n pomObl obLero suga.
B) Kaxgoe no otgenbHOCTM onpefeneHns KoppekTHbl. OQHaKo B UX CUCTEME MPUCYTCTBYET «MOPOYHbIV
KpYr»: OKPY>XHOCTb OMNpeaenseTcs Yyepes Kpyr, a Kpyr — yepes OKpyXHOCTb. [10oaToMy BMecTe B OOHOW
TEOPUN OHM YNoTPebNATLCA HE MOryT.

KpuTtepun oLeHku.

16ann — npaBunbHO onpeAeneHa KOPPEeKTHOCTb onpeaeneHns A n ykasaHo CBOWCTBO, KOTOPOE B HEM
HapyLLUeHO

16ann — gaHo BepHoe 060CHOBaHME CBOErO BLIBOAA



1 6ann - npaBubHO onpeaeneHa KOPPEKTHOCTb onpeaenenns b 1 ykazaHo CBOMCTBO, KOTOPOE B HEM
HapyLLIeHO

16ann — gaHo BepHoe 060CHOBaHME CBOEro BbiBOAA.

O6Lwee konnyecTtBo 6annos 3a 3agaHne = cymme 6Gannos.

OueHka chopmupoeaHHocmu [MK-3
A - MHOXECTBO YeTbIpeXyroflbHUKOB. B - MHOXeCTBO NpsiMOyronbHUKOB. C - MHOXECTBO KBaApaToB.
BbibepuTe HernpasusibHble YTBEPXOEHUS (2 oTBETa):
1. CyLlecTBYIOT 3neMeHTbl, 06LIMe ansa BCex Tpex MHOXECTB
2. MHoxecTBa A n C He nepecekatotcs
3. MHoxecTBa A n B nepecekatoTcs
4. MHO)ecTBO A - NOAMHOXEeCTBO MHOXecTBa B
OtBerT: 2, 4 ( 1 6ann)

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

1. A1 —OCTPOYrosbHbIX TPEYrONbHUKOB, A2 - MHOXXECTBO MPSIMOYTOSIbHbIX TPEYrofbHUKOB, A3 —
TYNOYrosibHbIX TPEYroNbHUKOB.

2. A1 —npsiMOYronbHbIX TPeyronbHUKOB, A2 —paBHOGePEHHbIX TPEYronbHUKOB, A3 —TYNOyronbHbIX
TPEeYrosibHKOB.

3. A1 - MHOXeCTBO NPAMOYrOSibHbIX TPEYrofIbHNKOB, A2 —TYNOYrofibHbIX TPEYrofbHUKOB, A3 -MHOXECTBO
PaBHOCTOPOHHUX TPEYroSbHUKOB.

4. A1 —paBHOGeapeHHbIX TPEYronbHUKOB, A2 —paBHOCTOPOHHUX TPEYrofibHMKOB, A3 —MHOXECTBO
Pa3HOCTOPOHHUX TPEYroflbHUKOB.

Orteet: 1 (1 6ann)

OTHoweHe "6bITb genuTtenemM” Ha MHOXXECTBE HaTyparbHbIX OAHO3HAYHbIX YNCEN SBISETCS:
. pedrIeKCUBHLIM N @aHTUCUMMETPUYHbBIM,

. @aHTUPeNEKCUBHBIM N CUMMETPUYHBIM,

. @aHTUpeNEKCUBHBIM N AHTUCUMMETPUYHBIM,

. @aHTUpeNEeKCMBHbBIM, HE CUMMETPUYHBIM N HE aHTUCUMMETPUYHbBIM,

. He pecbneKkcuBHbIM N He aHTUPEMNEKCUBHBIM, CUMMETPUYHBIM.

Oteet: 1 (1 6ann)

AR WON -

OTHoweHKe "cTaplie" Ha MHOXECTBE XUTeNen ropoga ABNAeTCs OTHOLLIEHWUEM
1. CTPOroro 4acTM4HOro nopsaka,

2. CTPOroro JIMHENHOro nopsiaka,

3. HECTPOroro SIMHENHOrO Nopsiaka,

4. HECTPOroro YacTU4HoOro nopsaka,

5. aKBMBaNEHTHOCTMW.

OtBeT: 2 ( 1 6ann)

BbibepuTe UCTMHHOE BbiCKa3biBaHWE C KBAHTOPOM CYLLECTBOBaHUSA
1. Bce nTuubl NneTawT unn nrnasatoT.

2. HekoTopble reomeTpuyeckme purypbl He UMEIOT Nrowaipb.

3. HekoTopble paBHOCTOPOHHME TPEYrOSNIbHUKM NPSMOYrOSIbHbIE.

4. Bce kBagpaTtbl —MPSAMOYrofbHUKM.

OtBeT: 2 (1 6ann)

Cpean nepeyvncneHHbIX NpeasioxXeHnin Bbibepnte To, KOTOPOE He ABNSAETCS BblCKa3biBaHUEM:
1. Kaxxgbli napannenorpamMmm siBrseTcs npsMoyronbHUKOM.

2. B mecsaue 30 gHen.

3. 4<5.

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

5. HekoTopble NpsiMOYrofnibHUKM SIBNSAOTCA KBagpaTamu.

OteeT: 2 (1 6ann)



Bbibepute Takme napbl NOHATUI, YTO OO BEM NEPBOrO N3 HNX SIBNSAETCA NOAMHOXECTBOM ob0bema
BTOPOro:

1. TPEYronbHUK 1 NPSIMOYTONbHUK,

2. TPEYronbHUK U YETbIPEXYTONbHUK,

3. kBagpaT u pomb,

4. napannenorpamm n NpPsIMOYrosibHMK.

OrteerT: 3 (1 6ann)

YUToObl CNOXKTL 2 1 3 C TOYKM 3PEHUSI TEOPETUKO-MHOXECTBEHHOMO Noaxoaa K MOCTPOEHNIO CUCTEMBI
LenbiX HeOTpULATENBbHbBIX YMCEN MOXHO HAUTUN MOLLHOCTD...

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

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

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

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

OtgeT: 2 ( 1 6ann)

Heobxoanmo yMHOXUTE 4 Ha 3, Mcnonb3ys NOAXo4 K HaTypanbHOMY YMCIY, KaK K pe3yrnbTaTty
N3MepeHns Benn4YMHbl. B KauecTBe eaMHUYHOro oTpeska e BbibpaH oTpe3ok AnuHon 3 cm. B kavecTtBe
HOBOW €aUHULbI U3MEepPEeHNa HeoBX0AMMO BbIbpaTb eANHNYHbBIA OTPE30K €1 ANMHON:

1. 1cm

2.12cm

3. 4cm

4. 3cm

OteeTt: 1 (1 6ann)

UT06bl pasgenutb 6 Ha 2 C TOYKN 3pEHNsI TEOPETUKO-MHOXECTBEHHOMO NOAX0Aa K MOCTPOEHMIO CUCTEMDBI
LenblX HeoTpuuaTternbHbIX Ynucen (aeneHne no CoAepXKaHuIo) HYXHO...

1. pa3buTb MHOXECTBO, COCTOsILLee N3 6 areMeHTOB Ha iBa NPOU3BOSIbHbIX HENepeceKarLmnxcs
NOAMHOXeCTBa M HANTU MOLLHOCTb MOSTYYUBLUMXCS NOOMHOXECTB;

2. pa3buTb MHOXeCTBO, COCTOosLLEE U3 6 ANEMEHTOB Ha ABa NPOU3BOSbHBIX HEMEpPeCceKatoLLMXCS
PaBHOMOLLHBLIX NOAMHOXECTBa U HaNTN MOLLHOCTb MOSYYMBLLMXCH NOAMHOXECTB;

3. pa3buTb MHOXECTBO, COCTOsILLee N3 6 3reMEHTOB Ha HenepeceKkaLMecs NOAMHOXECTBA, B KaXA0M
N3 KOTOPbIX MO 2 3NeMeHTa U HauTu KONM4YeCcTBO MNOAMHOXECTB;

4. BbIOENUTb N3 MHOXECTBA, COCTOALLEro n3 6 anemMeHToB, NOAMHOXECTBO, coaepXallee 2 arnemMeHTa u
HanWTN MOLLHOCTb OCTaBLLErocsi MHOXeCTBa.

OtseT: 3 ( 1 6ann)

BbibepuTte npaBunbHoe yTBEPXKOEHNE

1. Mo3numoHHasa cncTeMa CUMCINEHMUS - 3TO Takasi CUCTEMA, B KOTOPOW 3HAYEHNE KaXKAOro 3HakKa,
NCcnonb3yemoro Ans 3anucu Ynucna, 3aBucuT OT MecTa, KOTOPOE 3TOT 3HAK 3aHMMaeT B 3anucu yucna.
2. He pecATnyHasa cMctema cymcreHust He MoXeT OblTb NO3ULIMOHHOM.

3. K nO3MUMOHHOM cUCTEME CHUCTIEHMS OTHOCUTCH HE TOSMbKO NpuBbIYHAA HaMm "apabckas" Hymepauus,
HO 1 pUMCKas cMcTemMa CHMCNEHMS.

4. AndaBnTOM NO3NLNOHHOW CUCTEMbI CHUCIIEHNST MOXET ObITb Nt060e KOHEYHOE MHOXXECTBO 3HAKOB.
Otset: 1 (1 6ann)

3anuwm Yncno 4 B ABONYHON CUCTEME CHUCTIEHUS
OTBeT:
OteeT: 100 (1 6ann)

Kak 6ygeTt 3anucaHoumcno 3 npu nepesoae 13 NATEPUYHON CUCTEMbI CHUCTEHMS B AECATUYHYO?
OTBerT:
Otgert: 3 (1 6ann)

Yucno 127 3anMcaHo B BOCbMEPUYHOM CUCTEME CYUCEHMS. 3anuwnTe YMCno, HenocCpeaCcTBEHHO
crneayiollee 3a HUM B 3TOW CUCTEME CHUCTIEHNS.

OrtBeT: .

Otet: 130 ( 1 6ann)



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

3agaHua ona npoeepku akcnepTa (40)

Bbluncnnte paumoHanbHbIM criocobomM. OnuwunTe, KakMe npaBuna W CBOWCTBA apdMeTUYeCKnx
OEeNcTBUIM ObINM NCMONb30BaHbl B MPOLIECCE BLIYUCIIEHWIA.

A) 53734+(1575+41266)

B) 250-(100+4)

O6pasey oTBETA.
A) 53734+(1575+41266)=53734+(41266+1575)=(53734+41266)+1575=95000+1575=96575
Mcnonb3oBaHbl KOMMYTaTUBHOCTb M aCCOLMAaTUBHOCTL CITOXEHUS.
B) 250-(100+4)=250-100+250-4=25000+1000=26000
Mcnonb3oBaHa AUCTPUBYTUBHOCTb YMHOXEHUSA OTHOCUTESBHO CIOXEHUS
Kputepum oueHkn. 16 — nony4veH npaBunbHbIA OTBET pauuoHarnbHbiM cnocobom B npumepe A
16 — nony4eH NpaBuIbHbIN OTBETPALMOHArbHLIM CNocobom B npumepe b
16 — ykasaHbl BEpPHO W B MNpaBWIbHOM MOPSIAKE WCMNONb30BaHHbIE CBOWCTBA
aencteun B npumepe A
16 — BEpPHO YKa3aHO MCMNOJIb30BaHHOE CBOMCTBO AENCTBUA B npumepe b.
O6Lwee konnyecTBo 6annoB 3a 3agaHne = cymme HabpaHHbIX 6annos.



