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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNINUHDbI
B1.B.07.01 TEOPETUMECKUE OCHOBbLI MATEMATUKHU
1. Koa n HammeHoBaHMe HanpaBneHUsa NoAroTOBKMU:

44.03.05 lMNeparornyeckoe obpasoBaHue (C ABYMSA NPOodUsMy NMOArOTOBKN)
2. NMpodmnu nogrotoBkn: HayanbHoe obpasoBaHue. [JowkonbHoe obpasoBaHmne

3. KBanudukauma BbinyckHuka: 6akanasp
4. ®opma obGy4eHUs: o4Hasi, 3a04Has

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLMUNINHBI: HaYyanbHOMo U

cpenHenpogeccrMoHansHoro obpasoBaHms
6. CoctaButenb nporpammbl: biikoa T.I1., kaHA. neq. HayK, OOLEHT;
7. PekomeHaoBaHa: Hay4yHO-MeToanyeckum cosetom dunmnana (npotokon Ne 1 ot 31.08.2018)

8. YuebHb rog: 2018-2019 — 2020-2021  CemecTtpbl: 1-5 - 0PO / 1-6 - 300



9.llenu n 3apayum yue6HON AUCLIMNIIUHDI.

Lenbto gvcunnnuHbl SBnseTcs noarotoBka 6akanaspa negarorMkn Kak LenoCTHOW FIMYHOCTH,
obnagatowiern HeobBXOANMbIMU TEOPETUYECKUMMU 3HAHUAMU W MPAKTUYECKMMU  YMEHUSMM,
obecneuynBaroLLMMN BO3MOXHOCTb peanusaumm KavyecTBeHHOro obpasoBaTesibHOro npouecca
dopMMpPOBaHNSA  3NIEMEHTAPHbIX  MaTemMaTU4eCKUX NpencTaBfeHUMn  OOLWKOMbHUKOB W
MaTeMaTUYeCcKnX 3HaHUN, yMEeHUI, HaBbIKOB N KOMMNETEHTHOCTEN MNagLInNX LKOSNbHUKOB.
3apgauv AUCLUUNIIUHDBI:

— OCBOEHWE TeopeTUYecKMX OCHOB MpenodaBaHMs MaTemMaTuKM B HayanbHOW LUKoMe W
hbopMMpPOBaHNS ANIEMEHTAPHbIX MaTeEMaTUYECKUX NPeacTaBneHn AOLWKONTbHNKOB,

— (bopmmnpoBaHme MOTMBALMOHHOW rOTOBHOCTU CTYAEHTOB K OBy4YeHW0 MatemaTuke Mnagmx
LWKOMBbHUKOB M (POPMMPOBAHUSA  3NIEMEHTAPHbIX  MaTemMaTUyeckux  MpeacTaBreHun
AOLLKOJTbHUKOB;

— MOTMBMPOBAHME CTYAEHTOB K OCO3HAHWUIO U MNPUMEHEHUIO TEOPETMYECKMX 3HAHWA Mpu
NpoeKkTMpoBaHnn obpasoBaTenbHOrO npouecca B HayanbHOW LWIKOMEe W [OOWKOSbHOM
obpasoBaTenNbHOM yYpEeXaAEHUN;

- packpbiTe MMPOBO33PEHYECKOr0 3HaYeHWs MaTemaTtuku, yrnybneHve npeacraBrieHus
CTYOEHTOB O PONM 1 MECTe MaTeEMaTMKN B N3YHEHUN OKPY>KAKOLLErO0 MUPa;

- CNOCOBCTBOBAHNE Pa3BUTUIO HAYYHOTO MbILLNEHUS 0B0YyYaloLLNXCS:;

- pa3BMBUTE YMEHUSA CaMOCTOSTENBbHOMN paboThl 0byyaroLwmxcs ¢ y4ebHbIMM NOCOBUAMM N MHON
MaTtemaTuyeckon nutepaTypon.

10. Mecto y4yeOHOM AUCUMNIIUHBI B CTPYKType oOpa3oBaTesibHOM MporpaMmmbl:
ancumnnuHa  TeopeTudeckne OCHOBblI MatemMaTukm oTHocuTcsa K Brioky1l «OucumnnuHbl
(mogynu)» n gaBnaetcsa obs3aTenbHOM AUCUMNIIMHOW BapuaTMBHOM 4YacTu obpasoBaTenbHOm
nporpaMmmbi.

[na ocBoeHna gucumMnnuHbl TeopeTuyeckMe OCHOBbI MaTeMaTUKM  CTYOEeHTbl UCMONb3yHT
3HaHUA, YMEHUS, HaBbIKN, CHOPMUPOBAHHBbIE B XO4€E U3YYEHUS LUKOMBbHOMO Kypca MaTeMaTuKu.
N3ydyeHne pOaHHOWM OUCUMNAUHBI SBASEeTCS HeobXoaAMMOWM OCHOBOWM AN  nocreayrowero
OCBOEHMS  OuMCUMNAMH  Matematvka U uHdopmaTtuka, MeToamka  hopmmpoBaHus
MaTtemMaTuyecKux NpeacTaBfieHUn Yy OOLKOMbHUKOB, MeToAuKa npenofaBaHus MaTeMaTukw,
OCHOBblI MartemaTuyeckon obpaboTkM MHGOPMaUUK, TEOPETUYECKME OCHOBbI WMHAOPMATUKW,
TEXHOJSI0rMM Ha4vyanbHOro MaTeMaTn4eckoro obpasoBaHus.

Ycnosus peanu3auun  nporpaMmmbl  AUCUUNNAWHBL AN obyyawwmxcs u3 4ucna nuy C
OrpaHMYeHHbIMU BO3MOXHOCTSIMU 300POBbS U (MNKW) MHBaANMAoB (NpU  Hanuyuu cpeam
obyuatowmxca no gaHHon OOTI iy ¢ OB3 n (Mnn) nuBannaos):

- BblbOp ayguTopum ONA KOHTakTHoOW paboTbl € npenogasaTtenemM wunu ana paboTbl C
obpasoBaTenbHbIMK pecypcamu C Y4€TOM YCNnoBuin cBOGOAHOrO AOCTyNa NpakTUKaHTa K MecTy
N3yYeHUs ANCLMMINHBI;

- N3yveHne ANCUUNIINHBI C UCMOSb30BaHMEM BO3MOXHOCTEN UCTAHLMOHHbBIX TEXHOSOINI,

- BbIOOp (hOpPM BbIMOSHEHUS 3a4aHMIA MO U3YYEHUIO COAEPXKaHUS OUCUUNIIMHBI U OBNagEeHMIo
KOMMNETEHUMSIMU C YYETOM WHAMBMAOYaNbHbIX OCOBEHHOCTEN 300POBbS U BO3MOXHOCTEM
oOyuvatoulerocs;

- BbIGOp CpeacTs, MCNOMb3YOLLMXCA NPU U3yYeHUU OUCUUNNHBI, OOpMIIEHMNE ONOAKTUYECKMX
MatepmanoB C Y4Y4€TOM uHAMBUAOYalNbHbIX OCODBEHHOCTENM 340pOBbS W BO3MOXHOCTEMN
obyuatoulerocs.



11. MNnaHupyemble pe3ynbTaTbl O0y4eHMsi MO AucuUnNnMHe/Moayno (3HAHWUA, YMEHuUs,
HaBblK1), COOTHECEHHbIe C MIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenbHOMU
nporpaMmmbl (KOMNETEHLUAMU BbINMYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbTaTbl 00y4eHus
Kop HasBaHune
CnocobHocTb ncnonb3oBaTb
€CTEeCTBEHHOHAY4HbIE U 3HaeT:
MaTemaTUYeckue 3HaHus - OCHOBHbIE CNocobbl MaTemaTnyeckon obpaboTkm MHopMaLuu;
OK-3 ANS opyeHTauuu B yMmeeT:
COBpPEMEHHOM - IPUMEHSATb MaTeMaTUYeckme 3HaHMs B NpodeccroHarbHOM
WMHopMaLMOHHOM [eATenbHOCTU;
NnpoCTPaHCTBE
yMmeeT:
CnocoBHocCTb K - MNAHUPOBAaTb LIENW U yCTaHaBNMBaTb NPUOPUTETLI NpU Bbibope
OK-6 camoopraHmsaummn u CrnocobOoB NPUHSATUSA PELLEHUI C Y4ETOM YCIIOBUIA, CPEACTB,
camoobpa3soBaHuto FNINYHOCTHBIX BO3MOXXHOCTEW M BPEMEHHOW MEPCMNEKTUBbLI OOCTMKEHUS;
OCYLLIECTBIIEHUS OEATENBHOCTH;
(OTOBHOCTb peanu3oBbiBaTb 3HaeT (MMeeT npeacTaBneHme):
obpasoBarerbHble .
— CBS13b TEOPETUYECKMX OCHOB Y4eBOHOM ANCUUNNNHBI C COAEpPKaHNEM
nporpaMmsbl Mo y4ebHbIM o )
npenogaBaembiX y4ebHbIX NpegMeToB (HayarbHbIN Kypc MaTeMaTuKK);
MK-1 npegmeTam B COOTBETCTBUMN

¢ TpeboBaHusaMH
obpasoBaTenbHbIX
CTaHOapToB

yMeeT:

— OCyLLl,eCTBJ'IFlTb CaMOKOHTpOJ'Ib n CaMOOLLeHKy CBOUNX y‘-le6HbIX
JOCTMKEHUN.

12. O6bem gucumnnmHbl B 3a4eTHbIX eanHuuax/yac— 16/576.

dopma NPOMEXYTOYHOM aTTecTauum 3ayem C OUEHKOU, 3K3aMeH, KOHmporsbHas paboma
(6ns 300).

13. Buabl yue6Houn paboThbl

OuHas ¢hopma o6y4eHus

TpyooeMKocTb (4achl)
. Mo cemecTpam
Bua yuebHon paboThbl Beero
1 2 3 4 5
KoHTakTHas paboTa, B TOM uncne: | 284 72 72 36 50 54
nekumn | 124 36 36 18 16 18
npaktudeckne | 160 36 36 18 34 36
nabopaTtopHble 0 0 0 0 0 0
CawmocTosiTenpHas pabota | 184 54 54 36 22 18
dopMa NpoMeEXXyTOUHOWN aTTecTauum 36 36 0 36
(3a4ét ¢ oueHkon — 0 vac.; 108 -
aKk3ameH — 36 uac.) Oka. OKa. 3a0 Oka.
WUtoro: | 576 162 162 72 72 108




3ao4Hasn ¢popma ob6y4eHus

TpynoemMkocTb (Yachl)
. Mo cemecTpam
Bug yuebHow paboTbl Beero
yCTaH. 1 2 3 4 5 6
KoHTakTHasa pabota, B TOM ymucre: 54 10 8 6 8 6 10 6
nexkuunn 24 4 4 2 4 2 4 4
npakTu4eckmne 30 6 4 4 4 4 6 2
nabopaTopHble 0 0 0 0 0 0 0 0
CamocTosiTensHas pabota 491 62 64 129 64 57 22 93
dopMa NpoMeXyTOYHOM aTTecTaumm 9 9 4 9
(3a4éT ¢ oueHkon — 4 vac.; 31 - - - OK3., Oka.,
3Kk3aMeH — 9 yac.; K/p.) k3., Klp K/p 320 K/p
WToro: 576 72 72 144 72 72 36 108
13.1. CopepxaHue QUCLMUNIIUHBI
Ne Peanusauunsa
n/n pasgena

HanmeHoBaHve pasgena
ONCUMNNUHbBI

CopepxaHve pasgena ANCUUNnHbI

OUCLIUMNINHBI C
NMOMOLLbIO OHMNAaNH-
Kypca, QYMK *

1. Nlekuun

1.1

OnemMeHTbl Teopumn
MHOXECTB

lMoHATME  MHOXecTBa.  OneMeHT  MHOXecCTBa.
O6o3HayeHne MHOXECTB W  €ero  3MEMEHTOB.
KoHeuHble 1 OeckoHeuHble MHoOXecTBa. [lyctoe
MHOXecTBO. 3agaHne MHoxecTBa. Cnocobbl 3agaHus
MHOXECTB. MogMHoxecTBo.  COGCTBEHHBIE U
HecoOCTBEHHble  MOOMHOXecTBa. Yucno  Bcex
NOgMHOXECTB KOHEYHOro MHOXeCTBa.
YHuBepcanbHoe MHOXeCTBO. PaBHble MHOXeCTBA.
Cssasu (oTHOLWEHMS) Mexay MHOXeCTBamM.
N300paxxeHne MHOXEeCTB C MOMOLLbI0 Auarpamm
(kpyroB) Onnepa. MepeceyeHune MHOXeCTB.
O6o3HayeHne onepauuMnm nepeceyvyeHnss MHOXEeCTB.
Unnioctpauna Ha kpyrax Onnepa. Csolictea
KOMMYHWKaTUBHOCTM n accoumaTUBHOCTHU
nepecevYeHus

MHOXecCTB. [loka3aTenbCTBO 3TUX CBOWCTB U WUX
UNMCTpauma Ha kpyrax Ounepa. YactHble criyyau
nepecevyeHus MHoxecTB. OObeaVHEHWEe MHOXECTB.
O6o3HaveHre onepauun OOBEOAUHEHUS MHOXECTB.
Wnnioctpaums Ha kpyrax Ounepa. McnonbsoBaHue
00beauHEHNsT MHOXECTB B Kypce MaTemaTUuku
HavanbHOM LWKoNbl. CBOMCTBA KOMMYHUKATMBHOCTU U
accounaTMBHOCTU 0ObEANHEHUSI MHOXECTB.
[oka3zaTenbCTBO 3TUX CBOMNCTB M UX UNMNOCTPaUUS Ha
Kpyrax Ovinepa. YactHble cnyyan obbeanHeHns
MHOXecTB. PasHocTb MHOXecTB. O603HaveHne
onepauum pasHOCTM MHOXeCTB. MinntocTpauus Ha
Kpyrax Qunepa. [lononHeHne NnogMHoXecTBa 40
MHOXXecCTBa, 0603Ha4YeHne, UNMCTpaUnus Ha Kpyrax
Onnepa. Vicnonb3oBaHne pa3HOCTN MHOXECTB B TOM
cny4dae, korga ogHO MHOXECTBO SIBISieTCs
NOAMHOXECTBOM [pYyroro, B Kypce matemaTukm
HavanbHOW LWKonbl. Pa3bneHne MHOXeCTBa Ha
knaccel. Knaccudumkaums. [lekaptoBo npovsseneHune
MHoxecTB. Obo3HaYeHne onepaumm geKkapToBa
npou3BefeHns MHOXeCTB. Y1CNo anemMeHToB
AekapToBa Npov3BeAeHUss MHOXeCTB. [JekapToB
KBagpaT MHOXeCTBa. AHTUKOMMYHUKATUBHOCTb U




aHTMaccouMaTMBHOCTb JeKapToBa Npou3seneHns
MHOXecTB. [AncTpubyTnBHOCTL AeKkapToBa
Npon3BeAeHNss MHOXECTB OTHOCUTESBHO
0b6beguHEeHNsT U Pa3HOCTU MHOXECTB.
[oka3aTenbCTBO 3TUX CBOWUCTB. [1oHATME KOpTEXa.
[ekapToBO NpousBeaeHne KOHEYHOro Ymucna
MHOXecTB. PasznunyHele cnocobbl nnnoctpauum
JeKkapToBa Npou3BeAeHNs] MHOXECTB

1.2

CooTBeTCTBUA U
OTHOLLEHUs

CooTtBeTCcTBME MEXAY dNEMeHTaMu OBYX MHOXECTB.
Onpegenexne " o6o3HaveHue. O6nactn
OTnpaBneHnst 1 nNpubbiTs, obnactb onpegeneHns u
MHOXECTBO 3HayeHunm cooteeTcTBusi. OO6pas wu
npoobpas. Mpad COOTBETCTBUS. "padhmk
cootBeTCcTBMsl. Cnocobbl 3agaHuss COOTBETCTBUS.
MpuMepbl COOTBETCTBMS MEXAY 3NeMeHTaMu ABYX
MHOXECTB B KypCce MaTeMaTUK/ Ha4yanbHOW LUKOIbI.
O6paTtHble ©“ NPOTMBOMOSOXHbIE COOTBETCTBUS.
OtobGpaxeHna wu wux Bugsl. [pad wn rpaduk
oTobpaxeHuns. BsanmHoO ofHO3Ha4YHbIE OTOBPaXEHUS.
PaBHOMOLLHbIE MHOXECTBa. BuHapHble OTHOLIEHMS
Ha MHoXecTBe. CnocoObl 3a4aHNA OTHOLLEHUST MeXay
anemMeHTamn MHOXecTBa. [lpumepbl OTHOLUEHWIA
MeXay 3NieMeHTaMn MHOXECTBa B Kypce MaTeMaTuku
HavanbHON LLUKONbI. CeolicTBa OTHOLLEHUNA.
OTHOleHMe  3KBMBaANEHTHOCTM M pasbueHune
MHOXecTBa Ha knaccbl. OTHOLIEHUS CTpPOroro u
HEeCTPOroro nopsigka. Ynopsiao4eHHble MHOXeCTBa.

1.3

OnemMeHThI
MaTemMaTU4ecKomn
TOTUIKN

MoHsTnsa. O6BEM K codepXaHuWe  MNOHATUS.
OnpeneneHve, CBOWCTBA W NPU3HAKM  MOHATUS.
OnpenensiemMmble 1M HeonpedensieMble  MOHATHUS.
Cnocobbl  onpegeneHus  noHatusa.  CTpykTypa
onpefeneHns 4epes poa W BUOOBOE OTNMYKME.
BbickasbiBaHuSA: onpenenexve, 0603HayeHue.
3HaueHuns

WUCTUHHOCTN  BbICKa3blBaHWs. Jlormyeckne CBSI3kU
COCTaBHbIX npeanoxeHui. pocTble M cocTaBHble
BbiCKka3blBaHusl. Jlormyeckne CBA3KM  COCTaBHbIX

NpeanoXeHui. MpocTble n CcoCTaBHble
BbICKa3bIBaHMA. JNornyeckne onepauuu Hag
BbICKa3bIBAHUSAMU: KOHBHOHKLMS, ON3bIOHKLNE,
UMNIMKaums,

3KBMBaneHuus, oTpuuaHne. Tabnuubl 3HaYeHun
WUCTUHHOCTU  FOrnyeckux onepauuin. Jlorndeckne
¢dopmynbl. TasTonornn. BeickasbiBaTenbHble (POpMbI
(npegukaThl): onpegeneHue, obosHadeHne. Obnactb
onpegeneHns N MHOXeCTBO UCTUHHOCTU npeaukara.
lMpocTble n cocTaBHble NpeanKaThbl.

Jlornyeckne onepauumu Hag npegukaTamu:
KOHBIOHKLNS, ON3BIOHKUNS, UMNMKaums,
3KBUBaneHuus, otpuuaHve. MHoOXecTBa UCTUHHOCTU
norudeckux onepaumni. KeaHTopbl. Onpegenenuve
3HaYeHUN WCTUHHOCTU NpeariokKeHUn, coaepxalumx
kBaHTopbl. OTpuLaHMe BbICKa3biBaHUN, COAEPXKaLLUX
kBaHTOpbl. OTHOLUEHUSA JTOMMYECKOro CredoBaHus U
paBHOCUNbHOCTM. Heobxoaumble ©  [JocTaTouYHbIE
ycnosusa. Teopema n e€ cTpyktypa. Buabl Teopem.
3akoH KoHTpanosuuuu. [IpsiMble W KOCBEHHbIE
JokasaTenbctBa. MeToag — gokasatenbctBa  OT
NPOTUBHOTO. MpaBunbHble U HenpaBuIbHble
paccyxaeHusa. PopMbl NpaBUMbHbLIX PacCYyXAEHUN.
[MpoBepka MpaBUNBHOCTU PACCYXOEHUA C MOMOLLbIO
Kpyros Onnepa. Cnocobbl MaTemaTU4eCcKnx
AoKasaTenbCTB.




1.4

PasnuuHble nogxogbl K
NMOCTPOEHUIO CcUCTEMBI
Lenbix

HeoTpuuaTenbHbIX Ynucen

MoHATMe HaTypanbHOro yYucna u Hynd. MHoXecTBO
uenbix  HeoTpuuatenbHbix  4ucen.  OTHoLeEHMUSN
«paBHO», «MeHblUey», «Obonblue» Ha MHOXecTBe
LenbIX HeoTpuuaTenbHbIX Ynucen. HaTypanbHbii pag.
Pag uenbix HeoTpuuaTenbHbIX vncen. CnoxeHne Ha
MHOXECTBE LEenNbIX HeoTpuuaTernbHbIX 4ucen u ero
cBoncTBa. BBepeHvne onepaumm  crnoxeHus B
HavyanbHOM Kypce MaremMaTtuku. BbluuTaHue Ha
MHOXeCTBE LenblX HeoTpuuaTenbHbix Yucen. CeaAsb
BblUMTAHMUS CO CIoXeHuem. BepgeHnue onepauuu
BblMMTAHMST B  HavyanbHOM Kypce MaTeMaTUKW.
MpaBuna BblMUTAHWUS YMCHA U3 CYMMbl U CYMMbl U3
yucna. YMHOXeHMe Ha  MHOXecTBe  LenbIX
HeoTpuUaTenbHbIX 4YMcen un ero ceonctBa. CBA3b
YMHOX€EHUs1 CO crioxeHuem. BBepeHve onepauumm
YMHOXEHNST B HayanbHOM Kypce MaTeMaTUKW.
[leneHne Ha MHOXeCTBE UenblIX HeoTpuuaTernbHbIX
yncen: No CoAep)KaHu N Ha paBHble YacTu. Ceasb
aeneHns ¢ ymHoxeHveM. Crniydau geneHunst ¢ Hyném.
BeeneHve onepauum geneHns B HayanbHOM Kypce
maTemaTuke. [eneHume ¢ ocTaTtkoM. [lpaBuna
AeNeHnss CyMMbl 1 Npou3BeaeHns Ha yumcno. MNMoHatne
00 akcMmomaTM4eckom MeTode MOCTPOEHUs TEOPUMW.
OTHOWEHNE «HEMOCPEACTBEHHO CcnegoBaTbh  3a».
Cuctembl NMeaHo. HatypanbHbii pag. OnpegeneHve
uenoro HeoTpuuartenbHoro uucna. Psag  uenbix
HeoTpuuaTtenbHblix 4ucen. MeTon maTemaTU4ECKOM
nHaykumn., CrnoxeHve Ha  MHOXeCTBE  LenbiX
HeoTpuUaTenbHbIX YNCeN M ero CBOWCTBa. Tabnuua
CINOXEHUs1 OAHO3HAYHbIX Yuncen. 3aKkoHbl CroXeHus:.
YMHOXEeHMEe Ha MHOXECTBE LieNblX HeoTpuLaTeNbHbIX
unMcen W ero CcBOWCTBA. Tabnuua YMHOXEHUsI
O[IHO3HAYHbIX yucen. 3aKoHbI YMHOX€EHMS.
BblunmTaHne Ha MHOXECTBE LEeNbiX HeOoTpUUaTENbHbIX
yucen u ero cBoKcTBa. Tabnuua BblMUTaAHUS YuUcen.
MpaBuna BbluuTaHUSA. [leneHne Ha MHOXeECTBE LiENbIX
HeoTpuuaTenbHbIX YUCerN, Kak onepauusi obpaTtHas
YMHOXeHM0. Heobxoaumoe ycnoBue CyLLeCTBOBaHMS
YacTHOro HaTypanbHbiXx 4ucen. [NpaBuna geneHus.
[eneHne c octatkoMm. CBONCTBA MHOXeCTBa LEnNbIX
HeoTpuUaTenbHbIX  YuUCen. MoHaTne oTpeska
HaTypanbHOro psga uucen u CcYéTa SfeEMEHTOB
KOHEYHOro MHOXecCTBa. MopsigkoBbie "
KONMMYEeCTBEHHbIE HaTypanbHble u4ucra. Cuctema
M3MepeHnss BenuYUuHbL. [lOHATUSE Mepku U Mepbl
BeNWYMHbI. HaTypanbHOe 4Yncrno Kak Mepa BENUYUHBI
(BnvHbI OTpeska, nroLwlaan NpPAMoyronbHKKa, obbEma
NpsSIMOYrofibHOrO Mapannenenunega, Maccbl Tena,
npomMexyTtka BpemeHu). CyMMa HaTyparbHbIX Yucen
KaKk Mepa BEeNWYUHbI, Hanpumep, OJIMHbI OTpe3Ka,
COCTOSALLEro u3 OBYyX AaHHbIX OTpe3koB. PasHocTb
HaTyparnbHbIX YNCEN KaK Mepa BeNMYMHbI, Harnpumep,
OJIMHBI OTpe3Ka, ABMSLWErocs AOMOMHEHNEM OOHOMO
oTpe3ka Ao ppyroro. [NponsBeneHne HaTypanbHbIX
ymncen kak mepa

BEMWYMHbI, Hanpumep, AMVHbI OTpe3ka B pe3yrnbraTe
nepexoga OT OAOHOM eauvHuUbl K Apyron, ©Gonee
Menkon. YacTHoe HaTypanbHbIX 4YMCEN Kak Mepa
BEMWYMHbI, Hanpumep, AMVHbI OTpe3ka B pesyrnbraTe
nepexoga oT O4HOW eAuMHULbBI ANWHbI K Apyroi, 6onee
KPYMNHOW.

1.5

Cuctembl cHUCTIEHUS

lMNoHATMe cuctembl cynucneHusa. [1o3MUUOHHbIE U
HEMNO3NLMOHHbIE CUCTEMBbI CcUMCIeHus. [lecaTtnyHas
cucTema CUYUCTIEHUS. [ecarnyHas 3anncb




HaTypanbHoro uyucna. Haseanue udncen. CpaBHeHue
uncen. PaspsigHble  eguHWUbl,  Knaccbl  4mcern.
CnoxeHne MHOro3HaudHbIX 4YMCEN M €ero anropuTm.
BbluMTaHne MHOro3Ha4yHbIX YUCen U ero anropuTM.
YMHOXEHME MHOrO3Ha4HbIX YUCEN U €ero anroputm.
[leneHne MHOro3Ha4yHbIX 4YMCEN W €ro anropuTm.
MO3NLUNOHHBbIE CUCTEMBLI CYUCIEHUS, OTNNYHbIE OT
OECATUYHOW CUCTEMbI CUYMCNEHUs. 3annucb M 4YTeHue
uncen. CpaBHeHune umcen. ApudmeTtmyeckme
pencteusa. [lepexogq OT 3anucyM 4ucra B OOHOM
CUCTEME CUYMCIIEHMS K 3annCK ero B Apyron cucteme
cuncrnenmsi. OcCoDEeHHOCTM  ABOMYHOW  CUCTEMBI
cumcneHus. Mcnonb3oBaHWe pasfMYHbIX  CUCTEM
CUYMCIIEHMS B KYpCE MaTeMaTUKM Ha4asrlbHOM LLKOSbI.

1.6

[lennmocTb Ha MHOXecTBe
Lenbix
HeoTpuuaTenbHbIX Yncen

OTHOWIEHNEe [OenMMOCTM Ha MHOXeCTBe Lenbix
HeoTpuuaTenbHbIX  4YMcen W  ero  CBOWCTBA.
Mcnonb3oBaHve OTHOLWIEHMS AEnUMOCTM B Kypce
MaTeMaTUKM  HayanbHOM  LWKomnbl. Teopembl O
OENUMOCTM  CYMMbl, pPasHOCTM U Npou3BeaeHUus
yucen. Teopema 0 HegenMMOCTU CyMmbl. [MpusHakm
agenumoctn Ha 2, 3, 4. 5, 9, 25. llpocTtble un
cocTaBHble u4ucna. CBoWcTBa MNpPOCTbIX  YuMCcCen.
Cnocobbl pacnosHaBaHuWsi NpocCThiX 4ucen. Pelieto
OpatocceHa. Teopema EBknmnga o0 MHOXecTBe
npocTbix ymcen. ObLiee kpaTHoe U obLWMIA AennTenb
umcen. HaumeHbllee obllee KpaTHOe 4Mcen U ero
cBoKcTBa. Hambonblinin oOWMA AenuTenb YUcen u
ero csoucTtBa. BsaumHo-npoctele yucna. [NpusHakm
OEeNnUMoCTK Ha cocTaBHoe ymcno. OcHOBHas Teopema
apudmeTukn. HaxoxgenHne HOO wn HOK uwucen,
MCMoNb3ys KaHOHUYECKOE pPa3fioXeHue, anropuTMbl
HaxoxgeHma HOO n HOK. Anroputm EBknnga.

1.7

Pacwwupenue MOHATUSA
yucna

NcTopnsi BOBHUKHOBEHUS MOHATUA OTPULLATENBHOMO
yucrna uvppaumoHanbHoro 4ucrna. TpeboBaHus K
npoueccy pacLumpeHuns NOHATUSA yucna.
OTpuuatenbHble Uenble uucna. Moaynb uenoro
yucna. Onepaumn Hag uenbiMn Yncnamu. CeoncTsa
MHOXecTBa Uuenbix uucen. OOGblkHOBeHHast ApoOb.
MoHATMe obblikHOBEHHOM APOobM B Kypce MaTtemaTuku
HayanoHoW wkonbl. PaBHble Apobu. OcHoBHOE
csoncTBo Apobu. CokpalleHne gpoben. MNpusegeHve
apoben k obwemy 3HameHaTento. OTHOLWEHue
«paBHO» Ha  MHOxecTBe  Apoben.  [loHsATue
NOMOXMTENBHOrO pauMoHanbHoro yucna. Cnoxexue
NOMOXMTENbHbBIX paunoHanbHbIX Yucen. MNpaBurbHble
1 HenpaBunbHble Apobu. CMeluaHHbIe Yucna. 3akoHbl
(cBovicTBa) CcrnoxeHwus NOMNOXUTENbHbIX
paunoHanbHbIX 4ucen. BblunTaHve MonoXuTenbHbIX
paunoHanbHbIX Yncen. YMHOXEHUE MONOXUTENbHbIX
paunoHanbHbIX yncen. 3akoHbl (cBowicTBa)
YMHOXEHNS MONOXUTENbHbIX pPaLMOHanbHbIX YKCer.
[deneHne noONOXWUTENbHbLIX pPaLMOHanbHbIX YMCEn.

CeoiicTBa MHOXecCTBa NOMNOXUTENbHbIX
pauuoHanbHbiX 4ucen. [loHATMe n 0003HaveHue
[ECATUYHON apobwu. Onepauun CIOXEHWUS,

BblYATAHUS U YMHOXEHUSI Hah [OeCATUYHLIMU
apobsmn. CpaBHeHMe  OecATUYHbIX  Opoben.
O6palleHne 0ObIKHOBEHHON ApOOU B AECATUYHYHO
Apobb. beckoHe4Hble OeCATUYHbIE MNepuoanyeckue
apobu. [eneHne pecatuyHblix apobeir. ObpalleHne
GeCKoOHeYHON OecsiTUYHOM nepuoauyeckorn Apodbu B
OObIKHOBEHHYO [pobOb. [lOHATME NONOXUTENBLHOrO
nppaLmoHanbHoro yucna. MonoxuTtenbHble
JencTBuUTenbHble yucna. Onepayum Hag




MOMOXUTENbHLIMW  AENCTBUTENbHBIMKA  YMCHAMMW.
3aKkoHbl  CIOXeHUs U yMHOXeHusd. CBowncTBa
MHO>XeCTBa MONOXUTENbHbIX AEACTBUTENbHbIX YNCETT.
PacwupeHune MHOX€eCTBa NONOXUTENBHbIX
OEeNCTBUTENbHbLIX 4YMCEN M B3aMMHO OJHO3Ha4HOe
COOTBETCTBME MeXOY MHOXECTBOM AeWCTBUTENbHbIX
ynmcen M MHOXeCTBOM Touek npsmon. Onepaumm Hapg
JencTBuTenbHbiMM Yucrnamn. CBOMCTBaA MHOXECTBa
JEeNcTBUTENbHbIX Ynucen.

1.8

BblpaxeHusi, paBeHCTBa,
HEepaBeHCTBA, YpaBHEHUS,
dyHKUNN

AndasuT  MaTtematuMyeckoro 43blka. 4Yucnosoe
Bblpa)keHne 1 ero 3HadyeHue. YmcnoBbie paBeHCTBa U
UX CBOWCTBa. YucnoBble HepaBeHCTBA U UX
cBoncTBa. KOHBIOHKUMSA U OU3BIOHKUUSA YUCITOBbIX
HepaBeHCTB. BblpaxeHne C nepemeHHoW, ero
obrnactb onpeaeneHus. ToxaecTBeHHbIE
npeobpasoBaHus BblpaxkeHun. Toxagectso. lMoHATHe
MHorouneHa. BbluucrnieHne 3HayeHu MHorouneHa.
Cxema [opHepa, ero anroputMm. [loHsATME KOpHSA
MHoOrouneHa. HaxoxgeHne KOpHEeW MHOroudneHa, ero
anroputMm. YpaBHeHne ¢ ogHoun nepemeHHon. KopeHb
(peweHne) ypaBHeHusi. O6GnacTb onpegeneHus
ypaBHeHUs1. MHOXECTBO  pelIeHWA  ypaBHEHWUS.
PaBHoCUbHbIE YPaBHEHWSI. Teopembl o]
PaBHOCUINBHOCTW ypaBHEHWUN. [TOHATNE COBOKYMHOCTM
ypaBHeHuW. PelueHne ypaBHeHW Buaa |x|=a, Aons
a>0, u (x-a)(x-b)(x-c)...(x-g)=0. YpaBHeHVe c OByMsi
nepemMeHHbIMU, Er0 MHOXECTBO peLLeHnin. YpaBHeHne
NMMHUA B CUCTEME KOOPOMHAT Ha  MfIOCKOCTW.
YpaBHeHue okpyxHocTU. Cuctema ABYX ypaBHEHWUI C
OBYMSi nepeMeHHbiMK, eé peleHus. [paduyeckoe
peleHne cuctembl [OBYX YpaBHEHMW C [OBYMS
nepemMeHHbIM1. MHOXECTBO peLleHu cuctembl ABYX
NMHENHBIX YPaBHEHUNA, reoMeTpuyeckas
WHTepnpeTaums. PeleHne ypaBHEHUMW © cuUCTEM
YpaBHEHUA METOAOM BBEAEHMUS HOBbIX NEPEMEHHbIX.
OpHOpOAHbIE YPABHEHWUSI U CUCTEMBI YPaBHEHUN, WX
peLleHus. YuncneHHble MeToabl peLleHns
anrebpanyeckux  ypaBHeHWA. WX  anroputmbl.
HepaBeHCTBO C OAHOW NepemMeHHOW, ero peLueHus.
Obnactb onpegeneHus HepasBeHCTB. MHOXeCTBO
peLeHnn HepaBeHcTBa. PaBHOCUNbHBbIE
HepaBeHCTBa. Teopemsbl o] PaBHOCUIMBHOCTYU
HepaBeHCTB. CuctemMa HepaBeHCTB C  OOHOM
nepemMeHHon, eé peleHns. MHOXeCTBO peLueHun
CUCTEMbl HEPABEHCTB C OOHOW  MEPEMEHHOMN.
PeweHne HepaBeHcTBa Buaa [x|<a, gnsa a>0.
CoBOKYNHOCTb HEPABEHCTB C OAHOW NepemMeHHon, eé
peweHns. MHOXEeCTBO peLUEHVMIA  COBOKYMHOCTU
HEepaBeHCTB C OOHOW nepemMeHHOW. PeleHne
HepaBeHcTBa Buga |[x|>a, agna a>0. PeweHne
HepaBeHCTB METOAOM WHTEpBanoB W rpaduyeckum
MeTodoM. HepaBeHCTBO C OBYMSA NEepPeMeEHHbIMU, €ro
peweHuns. [paduyeckoe peLleHWe HepaBeHCTB WU
CUCTEM HEpPaBEHCTB C [OBYMS MNEPEMEHHbLIMMU.
OyHkumm.  OnpegeneHve  4uCrioBOM  (DYHKUMW.
Cnocobbl  3agaHus  yHkumn. padmk  yHKLMK.
BospacTtaHve n ybbiBaHue yHKUMU. MOHOTOHHOCTb
dyHKUUKN. YETHbIE N HeYETHbIE PyHKUMKU. [ToHATME O
nepuoanyHoOCTn dyHKUUK. Mpsamas
NpONoOpLMOHANbHOCTb. PyHKUMA npsiMon
NpPonopLMoHanbHOCTN, €€ CBOWCTBa U rpaduk.
Wcnonb3oBaHue npsiMOM NPOMOPUMOHANBHOCTU B
Kypce MartemaTvku HavanbHow wkonbl. O6paTHas
NpOnopLMOHaNbLHOCTb. PyHKUKMA obpartHon




nNponopLMoHanbHOCTN, €€ CBOWCcTBa W  rpaduk.
Mcnonb3oBaHne oOpaTHOM MPOMNOPUMOHANbHOCTU B
Kypce mMaTeMaTukM HadanbHoW wkonbl. [loHaTne
OPOBHO-NMHENHON hyHKUMN, eé CBONCTBA U rpadouk.
JlnHenHaa yHKUMS, e€& cBoucTBa U rpaduk.
KBagpatuyHas dyHKuusa, €€ CcBOWCTBaA U rpaduk.
MocTpoeHne rpadmka yHKUMKM € Mopynewm,
ucnonb3ya onpegeneHne wmoaynda. [llocTpoeHue
rpacpmka hyHKUMM NYTEM napannenbHOro nepeHoca
cucteMbl  koopAauHaT. JIMHenHble npeobpasoBaHus
rpacguka OyHKLMUN. "eomeTpuyeckme
npeobpasoBaHns rpaduka yHKUNN. PacTskeHne u
ckaTtue rpaduka dyHKuMu. feomeTpudeckoe MeCcTo
TOYEK Ha NJIOCKOCTU

1.9

nx

OTpakeHne CBONCTB peanbHOro Mmpa 4yepes NnoHsaTme
BEJTUYMHBI. OnpepgeneHne BEJTMYMHDI.
eomeTpuyeckme BenuUnHbl. Prsnyeckme BENUYNHBI.
OpaHopogHble " Heo4HOPOAHbIE BEIMNYMHbI.
MponsBogHble Benu4YMHbL. CKansipHble BENUYMHBI.
AOauTuBHbIE BENUYMHBI. OTHoWweHne Mexay
CcKansipHbIMK " aaanTUBHBIMUN BennynHamu,
n3obpaxeHne Ha Kpyrax Ounepa. BenuunHbl,
M3y4yaemble B Kypce MaTeEMaTUKN Ha4anbHOW LUKOSbI.
ADOVNTUBHO-CKanNspHble  BESIMYUHbI, WX CBOWCTBA.
Cucrtema namepeHns aaauTUBHO-CKansapHom
BESIMYUHbI. XapaKTepucTuka pesynbrtata U3MepeHus
BENMYUHLI. McTopua pasBUTUA CUCTEMbI  €4uHUL
BenuuunH. MexayHapogHas cuctema eavHuy. OnvHa
oTpeska u ero usMmepeHue. Cousmepumble U
Hecouamepumble OTpe3ku. [AnuHa nomaHon nMHUK U
ayrn. Cnocobbl namepenus. CtaHgapTHble eouHULbI
ONWHbI,  OTHOWeEHua  mexgy Humu. CBouncTBa
YMCMEHHbIX 3HAYEeHW ANuHblL. BenuuuHa yrna un eé
namepeHune. CtaHgapTHble eOuHULbI BENMYNHBI Yria,
OTHOLWEeHMA Mexay Humu. lMnowanb durypel n eé
namepeHune. [loHATMA  paBHOCOCTaBMEHHOCTU W
paBHOBENUKOCTN puUryp, OTHOLUEHUS MexXay HUMM.
Cnocobbl BblYMCIIEHUA nowagen B HadanbHOM
LUKOne. CraHpapTHble eanHnUbI nnowaaw,
OTHOLWEHMA Mexay Humu., CBOMCTBA YMCNEHHBIX
3HavyeHMn nnowaan. [lnowagn npAMOYroribHUKA,
napannenorpamma, TPeyrosnbHuWka, Tpaneuun, Kpyra.
O61ém Tena u ero nsmeperue. Cnocobbl nsmepeHus
ob6béma B wWkKonbHOM npakTuke. CTaHgapTHbIe
eOuHMUbl  OObéma, OTHOLWIEHUS  MeXay HUMM.
CeoiictBa 4MCMOBbIX 3HaYeHUn o6BbEMa. OObeMbl
npuambl, nupamugbl, wapa. Macca Tena un eé
n3MepeHue. CTtaHgapTHble  eguHULbI Macchl,
OTHOWEHMA Mexay Humu. CBOMCTBA YUCNEHHbIX
3Ha4yeHuI macchl. BpeMsi n ero namepenune. Cnocobbl
namepeHunss. EguvHMUBI  M3MepeHus MPOMEXYTKOB
BPEMEHW, OTHOLIEHUS MexXay HUMU. C YUCNEHHbIX
3HAYEHUN MNPOMEXYTKOB BpPEMEHWU. 3aBMCUMOCTb
MeXay  BenMuMHamMKu:  a)  UeHa,  KONM4YecCTBO,
CTOMMOCTb; 0) CKOPOCTb, Bpems, nyTb
NPSAMONUHENHOrO  PaBHOMEPHOIrO  [ABMXEHUS;  B)
npoun3BOAUTENBHOCTL  Tpyda, BpeMs, BenuuvMHa
BbINOSIHEHHOW paboThl; ) HOpMa Ha OO4HO wu3aenuve,
KONMUYEeCTBO  UW3AEnuUn, BenuyMHa  BbINOSIHEHHOMN
pabotbl n gp. Mcnonb3oBaHue 3aBUCUMOCTU MeXAY
BENIMYMHAMM NPU  peELUeHMM 3afjady B HadanbHoWm
LuKOne

BennunHebl "
n3MepeHuns
Akcunomartuyeckoe

MOCTPOEHWNE reOMETPUN.

BosHukHOBEHME n passuTne reomMeTpumn.
JenyktmBHoe nocTtpoeHue reomeTpun EBknuaa.




"eomeTpuyeckme
MocTpoeHus.
MapannensHoe
npoekTupoBaHMe U ero
cBounctBa. MHororpaHHukm
N nx

n3obpaxeHuns

Akcnomatmka [vnbbepTta. lNpumepbl HEEBKNUMAOBbLIX
reomeTpuin. 'eomeTpunyeckne durypbl. OTHOLLIEHMS
paBeHCTBa " nogobus Ha MHOXeCTBe
reomeTpu4eckux duryp. MocTtpoeHune
reoMeTpu4ecknx GUryp C MOMOLLbIO LMPKYNsa U
NVHENKN.  AKCMOMbI  MHCTPYMEHTOB MOCTPOEHMUS.
3apgava Ha nocTpoeHue, eé pelleHne. Tunbl 3agad Ha
NoCTPOEHMe. OnemMeHTapHble  MOCTPOEHUss  C
MOMOLLBKD  PasfuyHbIX  WHCTPYMEHTOB.  JTanbl
peLLeHNsT TeOMETPUYECKON 3adayn Ha MOCTPOEHME.
lMocTpoeHnss B MNpOCTpaHCTBE. MHororpaHHuKu.
Teopema Juinepa o MHororpaHHukax. [paBunbHble
MHOrOrpaHHukM. MHOrorpaHHuUKM M Tena BpaLleHus,
u3yyaemble B LUKOME, WX  XapaKTepUCTUKW.
[MapannenbHoe nNpPoOeKTMpOBaHME U €ero CBOWCTBA.
N3o0bpaxkeHne npocTpaHCTBEHHbIX (PUryp Ha NIoOCKOM
yepTexe.

2. NpakTnyeckne 3aHATUA

2.1

OnemeHTb! Teopun
MHOXeCTB

YcTaHOBNEeHWe OTHOLWIEHUN MEXAy MHOXecTBaMu U
MoAennpoBaHme 3TUX OTHOLLEHWI C MOMOLLbIO KPYroB
Onnepa. BbinonHeHwe onepauuii ¢ KOHEYHbIMU U
GECKOHEYHBIMW  YUCMOBLIMM U HEYUCITOBbIMM
MHOXecTBamu. MsobpaxeHune pesynbTaToB onepauni
Hag MHOXecTBamy LUTPUXOBKOW Ha Jduarpamme
Owvinepa. [lpoBepka npaBunbHOCTM  pa3bueHus
MHOXeCTBa Ha Knacchbl n BbIMOSIHEHNE
knaccudpmkauum MHoxecTB. HaxoxaeHvne gekapTtoBa
npousBedeHNss MHOXeCTB, €ero WACTpauus C
nomMoLLbto rpadyoB 1 rpadonKkos

2.2

CooTBeTCTBUA U
OTHOLLEHUs

Pabota c cOOTBETCTBMAMW MeXZY MHOXEeCTBaMM.
YctaHoBneHve obnactu oTnpaeneHud, obnactu
npubbITMA, obnacTn onpegeneHns M MHOXecTBa
3HaYeHuN COOTBETCTBUA. MopgenupoBaHue
CcoOTBETCTBMA C nomolbio rpacdpa. OnpegenexHve
oTOBpaxeHus " yCTaHOBMeHve CBOWCTB
oTobpaxeHus. MNocTpoeHne cooTBETCTBUIA 0OpaTHOro
M NPOTUBOMONIOXKHOTO  AaHHoMmy. Pabotra ¢
OTHOLLEHMAMW Ha MHOXecTBe. MogenupoBaHve
OTHOLLEHMS C MOMOLWbO rpada. YcTaHoBMNeHune
CBOWCTB M BUAa OTHOLLEHUS.

2.3

OnemeHTsl
MaTemMmaTM4ecKkomn NOornkn

PaboTta C MaTemMaTu4ecKuMun MOHATUAMM.
OnpepeneHne obbemMa ¥ cogepXaHus MOHATUS.
YCTaHOBNEHNE OTHOLWIEHUA  MeXOy MOHATUSMW.
PaboTta C BbICKa3bIBaHUAMMU. Onpegenexune
WCTMHHOCTU CMOXHbIX BbICKa3biBaHun. Pabota ¢
npeavkatamu. OnpegeneHne obnactn MCTUHHOCTM
npegvkata, ee rpaduyeckoe unsobpaxeHne Ha
YMCITOBOWM NMPSIMOM W YUCITOBOW MNnockocTn. PaboTa ¢
BbICKa3bIBaHUAMM, coepxaLimmm KBaHTOp,
onpeferneHue nx WUCTUHHOCTN, nocTpoeHune
OTpuLaHUs  Takux BbiCckasbiBaHui. Pabota c
YMO3aKMYEeHUAMMN. BbisBneHue nornyeckom
CTPYKTYPbl YMO3aKIIOYEHUA U ee nepeBoq Ha SA3blK
Teopum MHOXECTB. BbisicHeHune norn4yeckon
NpaBUNbHOCTW NOCTPOEHUS YMO3aKNYeHWs
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PasnuyHble nogxoabl K
NOCTPOEHUIO cucTeMbl
Lenblix

HeoTpULaTENbHbIX YMCen

BbinonHeHwe OelcTBUN C HaTypanbHbIMU YMcnamn B
TEOPETUKO-MHOXECTBEHHOM, aKkcmomMaTu4ecKkoMm
noaxoge W €  HaTypamnbHbIMW  YUCraMX  Kak
pesynbTataMmn namepeHns BenuymH. [lokasatenscrso
MaTeMaTU4ecKnx TOXAEecTB MeToA0M
MaTEMaTUYECKON MHOYKLIMW.

2.5

Cuctembl cuncneHmnsa

BbinonHeHne pencteum ¢ HaTypalribHbIMX 4YKUClaMn B
OECATUYHbIX n HeOeCATUYHbIX NO3NLUUNOHHbIX
CUcTtemMax cyucneHusa. I'IepeBop, ynucen wu3 opHom




CUCTEMBI CUMCIEHUs B Apyryto. PeweHne 3agay Ha
onpegerneHne  3agymMaHHOro 4ucna Mo ero
XapakTepuctmke B AECATUYHON W  HeOeCATUYHON
cuctemax CHUCNeHust

2.6

D,eJ'II/IMOCTb Ha MHOXecCTBe
UenbiX HeoTpuuaTernbHbIX
vucen

OnpepgeneHne [enMMOCTW 4Mcen Ha OCHOBaHMU
npusHakoB pgenumocTtn. OnpegeneHve AenMMOCTU
UYMCIOBbIX BbIPAXXEHUN HA OCHOBaHWM TEOpeM O
aenumoctu. MNpeacraBneHne Yncen B KAHOHUYECKOM
Buae. BbigBneHMe npocTbiX W COCTaBHbIX 4YUCEn.
Bbluucnenne HOO u HOK wuyucen pasnuyHbivMu
cnocobamn. PelleHne apudmeTMdeckux 3agady C
ncnonb3osaHnem HOL n HOK.

2.7

PacumpeHme NOHATUA
vyyucna

BbinonHeHne AeWCTBUIA C LENbIMK, pauuoHamnbHbIMK
W [OeACTBUTENbHbIMA  YuCamu. Pabota ¢
OGbIKHOBEHHLIMW U OECATUYHBIMU MEPUOANYECKUMMN
apobsimn.  lepeBoa  OOLIKHOBEHHOW OpobuM B
OECSATUYHYIO U AeCATUYHON B OObIKHOBEHHYIHO.

2.8

BblpaxeHusi, paBeHCTBa,
HepaBeHCTBa, YpaBHEHUS,
PyHKUMUN

HaxoxgeHne 3HayeHMe YUCMNOBbLIX  BbIPAXEHUN.
ToxgecTBeHHble npeobpas3oBaHusa anrebpanyeckmx
BbIpaXXEeHUN. JlokasaTenbcTBO TOXOECTB.
Anrebpanyeckoe " rpacumyeckoe pelweHue
YpaBHEHWUN, UX CUCTEM N COBOKYNHOCTeN. PelueHne
3a0a4  C MNOMOLWbBK  ypaBHEHMW U CUCTEM.
Anrebpanyeckoe n rpadguyeckoe pelleHne
HepaBeHCTB, UX CUCTEM WU COBOKyNHocTen. PaboTta ¢
dyHKUMAMKN. HaxoxaeHue obnactu onpegeneHus
dYyHKUMIA, uccnegoBaHMe QYyHKUMA 6e3 cpeacTB
andbdepeHumaneHoro  ucuucnenus.  lNoctpoeHue
rpadukoB (PYyHKUMI pasfiMyHbIMM MeTogamMu, B TOM
yncne c NMOMOLLIbIO reoMeTpu4ecKmx
npeobpasoBaHun. [MocTpoeHne rpadumkos YyHKUMA,
cogepxalmx Mogyrnu.
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BenununHebl " nx
n3mepeHusi

PelweHne reomeTpmyeckMx 3agady Ha HaxoxgeHue
ANVHbl OTpeska, nnowagn durypsl, obbema Tena.
PeweHve  TekcToBbIX 3agady C  agauTMBHO-
CcKanspHbIMY BETMYMHAMM

Akcrnomartnyeckoe
NocTpoeHue reomeTpumn.
"eomeTpuyeckne
MocTpoeHus.
MapannensHoe
npoekTupoBaHMe U ero
csounctea. MHororpaHHuku
n nx

n3obpaxeHusi

PeweHne 3agay Ha MOCTPOEHMSI C  MOMOLLbIO
KMaccuyeckMx WHCTpPyMeHToB. PelleHve 3agjay Ha
nocTpoeHne anrebpavuyeckum MeToaoM. PelleHue
3agay O MHOrOrpaHHuMKax C  UCMofb3oBaHUEM
TeopeMbl Oiinepa, onpeaeneHue BMAa
MHOFOrpaHHWKOB M WX MocTpoeHue. PelueHne 3apad
Ha HaxoxgeHne oGbLEMOB W MoLlafein NoBepXHOCTM
MHOTOrpaHHMKOB U Tes BpaLleHUs

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

OuHas ¢hopma oOy4eHus

Buabl 3aHaTUN (4acoB)
Ne HavmeHoBaHue Tembl
CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl Jlekumm | MNpaktudeckne | JNlabopaTopHble pabora Bcero
1 | OnemeHTbl TEOPUN MHOXECTB 10 12 0 14 36
2 | CoOTBETCTBUS U OTHOLLEHNS 8 8 0 14 30
3 OnemMeHTbl MaTemMaTUYeCKON 8 8 0 14 30
NOTUKM
Pa3nnyHble nogxoabl K
4 | NOCTPOEHMIO cuCTeMmb 10 8 0 12 30
LenbiX HeoTpuuaTenbHbIX
yucen
Ok3ameH 36
Wroro B 1 cemecTpe | 36 36 | 0 54 162




5 | Cuctembl cymcneHus 8 4 0 18 30
[enmmocTb Ha MHOXecTBe
6 | uenbix HeoTpULaTENbHbIX 10 10 0 18 38
yucen
7 | PacwimpeHnne noHATUS Ynucna 18 22 0 18 58
Ok3ameH 36
Utoro Bo 2 cemecTtpe 36 36 0 54 162
BbipaxeHus, paBeHCTBa,
8 | HepaBeHCTBa, ypaBHeHNs, 18 18 0 36 72
yHKUMN
Utoro B 3 cemecTtpe 18 18 0 36 72
9 | BenuyuHbl U X U3MepeHus 16 34 0 22 72
3a4é€T C oLEeHKoN 0
Utoro B 4 cemecTtpe 16 34 0 22 72
AkcrmomaTmnyeckoe NocTpoeHme
reomeTpuun. [eomeTpuyeckme
NMOCTPOEHMSI.
10 | MapannenbHoe 18 36 0 18 72
NPOEKTMPOBaHNE 1 ero
cBowvcTBa. MHOrorpaHHuKM 1 nx
n3obpaxeHus.
OKk3ameH 36
UTtoro B 5 cemecTtpe 18 36 0 18 108
UTOIO: 124 160 0 184 576
3aoyHas ¢popma o6GyyeHus
Buabl 3aHaTMIA (YacoB)
HavnmeHoBaHue Tembl
Ne n/n Jekumn CamocTtoaTenbHas
(pasgena) gucumnnuHbl " MpakTnyeckne | JlabopaTopHble paBorta Bcero
1 OnemMeHTbl TEOPUU MHOXECTB 4 6 0 62 72
WUToro Ha ycTaH. ceccum 4 6 0 62 72
2 COOTBETCTBUA 1 OTHOLLIEHMS 2 2 0 30 34
3 OnemMeHTbl MaTemMaTM4eCcKon > > 0 34 38
TIOTUKM
Utoro B 1 cemecTtpe 4 4 0 64 72
PasnnyHble nogxofbl K
4 NMOCTPOEHMIO CUCTEMbI 1 > 0 62 65
LenbiX HeoTpuuaTenbHbIX
yucen
5 Cucrtembl cuncnenns 1 2 0 67 70
OK3aMeH, k/p 9
WTtoro Bo 2 cemecTtpe 2 4 0 129 144
[denvMocTb Ha MHOXeCTBe
6 LenbiX HeoTpuuaTenbHbIX 2 2 0 32 36
yucen
7 PaclumpeHmne noHATMS Yucna 2 2 0 32 36
Utoro Bo 3 cemecTtpe 4 4 0 64 72
BblpaxeHus, paBeHCTBa,
8 HepaBeHCTBA, ypaBHEHUS, 2 4 0 57 63
dyHKUMN
OK3aMeH, K/p 9
UTtoro B 4 cemecTtpe 2 4 0 57 72
9 BenuunHbl n nx namepenuns 2 2 0 11 15
AkcuomaTtmnyeckoe nocTpoeHue
reomeTpuu. [eomeTpuyeckme
10.1 | nocTpoeHuA. 2 4 0 11 17
MapannenbHoe
NPOEKTMPOBAHNE 1 Er0
CBOWNCTBA.
3a4éT C oLeHKomn 4




Utoro B 5 cemecTtpe 4 6 0 22 36
102 MHororpaHHUKN n nx 4 5 0 93 99
n3obpaxeHus.
Ok3ameH, K/p 9
UTtoro B 6 cemecTtpe 4 2 0 93 108
UTOIO: 24 30 0 491 576

14. MeToaunyeckue ykasaHusa Ans ooyyarLwmxcsa no 0CBOEHNIO AUCLUNIIUHbI

MpucTtynasa Kk nayveHuto y4ebHOM AUCLMNIMHBI, Npexae Bcero obyvyarowmecss AOSMKHbI
03HaKOMUTLCA € y4ebHOM NporpammMmon gucumnnnvHbl. BBogHas nekumnsa cogepXxumt MHpopmMaumto
00 OCHOBHbIX pasgenax paboyer nporpammbl OUCUUNIIMHBI, 3NIEKTPOHHLIA BapuaHT paboden
nporpaMmmbl pasMeLLEH Ha cante b® BIY.

3HaHMe OCHOBHbIX MONOXEHUN, OTPaXeHHbIX B pabo4ven nporpaMmme OUCLMUMINHDI,
nomMoXxeT oby4alLmMMcs OPUEHTMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U pPofb
n3y4daemon ANCLMNIMHbI B NOAroToBKe OyayLiero ydmtensa HadanbHbIX KNaccoB, CTPOUTb CBOKO
paboTy B COOTBETCTBMM C TPEOOBaHMSIMU, 3arIOXKEHHBIMU B NpOrpaMmme.

OCHOBHbIMM dOpMaMn KOHTaAKTHOW paboTbl MO AUCUUMNIIMHE SABNSAKTCA NekuMn wu
NpakTU4YECKNEe 3aHATUNA, MOCEeLleHMEe KOTOpbIX ob6A3aTenbHO Ond BCEX CTYAEHTOB (Kpome
CTyAeHTOB, 0by4atoLmnxca Nno UHAMBMAYaNbHOMY MaHy).

B xoOe NeKkuMoHHbLIX 3aHATUW criegyeT He TONMbKO ChnylwaTb M3naraembiid mMatepuan u
KpaTKO ero KOHCMeKTMpoBaTb, HO O4YeHb BaXHO Yy4yacTBOBaTb B aHanuMse nNpUMepOB,
npegnaraemMbix npenogaBaTenemM, B PaACCMOTPEHUN M pelleHUn npobnemMHbIX BOMPOCOB,
BbIHOCUMbIX Ha obcyxaeHne. HeobxoguMMoO KpUTUYECKM OCMbICIMBAThL Mpeasfiaraembii
mMartepwuar, 3agaBaTb BONPOCHI KaK YTOYHSOLLErO Xapakrepa, NoMorarwme yaCHUTbL OTAENbHbIE
nanaraemble rnoroXeHusl, Tak 1 BONPOChbl MPOAYKTUBHOMO TUMa, HanpasBfieHHbIe Ha paclumpeHne
n yrnybneHue ceegeHuMn Mo U3y4aemMon TeMe, Ha BbISIBIEHME HEOOCTaTOYHO OCBELLEHHbIX
BOMPOCOB, CNnabblXx MECT B apryMeHTauum u T.1.

B xoge noaroToBKM K NMpakTUYECKMM 3aHATUSM HeOBXoAMMO MU3Yy4nTb B COOTBETCTBUU C
BOMpocaMn AOnisi NMOBTOPEHUS OCHOBHYK NMTEpaTypy, NPOCMOTPETb U AOMNOSIHUTb KOHCMNEKTbI
NeKUnn, 03HAKOMUTLCS C JOMNOSTHUTESNTbHON NUTEPaTYpPoOn — 3TO MOMOXET YCBOUTL U 3aKpenuTb
nosly4yeHHble 3HaHus. Kpome Toro, Anst KaKgoro NpakTUYecKoro 3aHATUS 4atTCs NpakTUYeckme
3aJaHud, KoTopble Takke HeobXxoaMMO BbIMOSHUTL CAMOCTOSITENIbHO BO BPEMSI MOArOTOBKM K
3aHATUIO.

Ob6gaszatenbHO cnefyeT MNO3HAKOMUTBCA C KPUTEPUSIMU OLLEHMBAHUS KaXdon oopMbl
KOHTPONSi — 3TO NOMOXET n3bexaTb He4OYETOB, CHUXKAOLLMX OLIEHKY 3a paboTy.

Mpyn noaroToBke K NMPOMEXYTOYHOM aTTecTtaumm HeobxoouMMo MOBTOPUTH MPONOEHHbIN
mMatepuan B COOTBETCTBMM C Yy4eBHOM nNporpamMmon, MPUMEPHbLIM MNEPEYHEM BOMPOCOB,
BbIHOCSLLMXCA Ha aTTecTaumto. PekomeHayeTca Ucnonb3oBaTh KOHCMEKTbI NEKLUUNA U UICTOYHUKN,
nepevncrieHHble B CMCKe NuTepaTtypbl B paboyen nporpaMmme ANCUMMNIANHBI, a Takke pecypcbl
3NEKTPOHHO-OMBMOTEYHbIX cucTeM. Heobxogmmo obpatutb ocoboe BHMMaHWE Ha TeMbI
y4yeOHbIX 3aHATMIA, MPOMYLIEHHbIX MO pasHbiM npuymMHam. [lpn HeobxoaMmMOoCTU MOXKHO
00paTnTbCA 3a KOHCYyNbTaunen n MeTogmM4eckom NOMOLLbIO K NpenofasaTento.

15. [lepeyeHb OCHOBHOW W [OOMOJSIHUTENBHOW nUTepaTypbl, PECYPCOB WHTEPHET,
HeobXxoauMbIX AN OCBOEHUSI AUCLUNTIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n MCTOYHMK
ToHkmx A.ll. Matematuka: y4yebGHoe nocobue [nsi CTyLeHTOB pakynbTETOB MOArOTOBKM
1 yumTenen HadanbHbIX krnaccoB. KHura 1 [Tekct] / A.T1. ToHkmux .— 2-e u3g., ucnp. — M. : KOV,

2008 .— 616¢. : Tabn., un .— fdon. YMO no cneu. neq. obpas. B kay.y4ebHoro nocobus ons
cTyd.neq.By3oB,06y4.no cneu."MuMHO" .— ISBN 978-5-98227-087-0

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue onsi CTyaeHTOB (paKyNbTETOB NOArOTOBKU yuMTENEen
2 HavanbHbIx krnaccos. KHura 2 [TekcT]/ A.lN. ToHkux .— 2-e usa., ucnp. — M. : KOV, 2008 .— 444c.
Tabn.,, wn .— [fdon. YMO no cney. ned. obpas. B Kay.y4ebHoro nocobusi ans




| | cTyn.nen.Bysos,06y4.no cneul."MMMHO" .— ISBN 978-5-98227-088-7

0) oononHUTEeNbHasa nuTeparypa:

Ne n/n McTOoYHUK

Cronnoga J1.IN. MatemaTtuka : y4ebHuKk ansa ctyaeHToB nea. By3oB [Tekct]/ JI1.I1. CtonnoBa .—
M. : Akagemus, 2007 .— 432c. — (Bbicluee npodeccnoHanbHoe obpasoBaHume.
Meparornyeckue cneunansHoctn) .— fon. YMO no crney. neg. obpas. B kay.y4ebHuka ans
cTyn.nen.sy3os,06y4y.no cney."TMMMHO"-(B nep) .— ISBN 978-5-7695-2758-6

B)MH(pOpMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (OuLnansHbIe pecypebl UHTEPHET) :

Ne n/n Pecypc

BonueHckas T.B., KHasbkos B.C. KomnbtoTepHast MaTematuka: YacTtb 1. Teopus MHOXECTB U
4 | komBuHaTopuKa: YuebHoe nocobue. - MNeH3a: N3a-Bo MNeHs. roc. yH-Ta, 2003. - 88 c. //
http://window.edu.ru/resource/515/36515/files/volchenskaya.pdf - gata obpaienna 11.06.2018

16. lMepeyeHb y4yeOHO-MeTOAMYECKOro obecne4vyeHUss ANA CaMOCTOATENIbHOW pPaboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, Memodou4dyecKue ykKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n McTOYHUK

Anekceesa I".10, Brikosa T.I1., XpunyeHko H.M. CBopHMK 3agay v ynpaxHeHun no matemaTuke: Ans
cy3os [TekcT] / I'.FO.AnekceeBa, T.I1. BeikoBa, H.W. XpunueHko .— M. : Sk3ameH, 2008 .— 190,[2] ¢ .—
(Yuebnuk ans BysoB) .— Pekom. YMO no cneu,. nea. o6pas. B kay. y4eb. noc. ansi ctya. By3os (Meq. n
MeToA. Hady. obpas.) .— ISBN 978-5-377-00803-3

17. OOGpasoBaTenbHble TEXHONOrMU, UCNoNb3yemblie nNpuM peanusauum y4eOGHOMU
OUCLUMNNUHBLI, BKMOYaa [AUCTaHUMOHHbIe obpa3oBaTenibHble TexHosnorum (OOT),
3NeKTpoHHoe oby4yeHue (D0), cmewwaHHOe OOyYeHue):

Mpun peanusaumm ANCUUNINHBI MPUMEHSIETCHA CMeLlaHHOe 00y4YyeHne C NCNONb30BaHNEM:

- obnayvHoro xpaHunuwa ktimno@mail.ru;

- ANEeKTPOHHOW NoYThl, MecceHmkepbl (WhatsApp) ons nHaMBuayanbHbIX KOHCYNbTaLMWNA.

- QYK «BnemeHTbl reomeTpumny https://edu.vsu.ru/course/view.php?id=8539

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

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

—-OnekTpoHHas bubnuoTteka [Oucceptaumn Poccuinckon [ocygapcTtBeHHou bBubnuortekn —
https://dvs.rsl.ru/

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

—dPepnepanbHbii noptan Poccuinckoe obpasoBanue — http://www.edu.ru/

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

—QPenepanbHbi LLEHTP MHAOOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru
—-EauHas konnekums Lindposbix ObpasoBaTtensHbix PecypcoB — http://school-collection.edu.ru/
—OneKTpoHHO-OMbnmnoTeyHas  cuctema  «YHuBepcuteTckaa  6ubnmoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
nporpamMmmHoe obecneyeHue:

-Win10 (unn WinXP, 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

—Adobe Flash Player
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MynbTumeguinHoe obopyaoBaHue (NMPOEKTOp, HOYTOYK WnM CTaumoOHapHbIA KOMMNbIOTEP,
3KpaH), KOMMNbIOTEPHbIN KNnacc (KOMMNbOTepPbl, 00beJUHEHHbIE B CETb C BbIXOAOM B VIHTEpHET
n obecneyeHnem ocTyna B INEKTPOHHYIO MHAOPMALMOHHO-06pa3oBaTenbHyto cpeny BIY u

BO).

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLMUN C YKazaHUeM 3TanoB hOpMMPOBaHUA U
nnaHMpyeMbIX pe3ynbTaToB 00y4YeHus
Kog n MnaHnpyemble pesynbTaTtbl 00y4eHus OTanbl
cofepxaHue (mokasaTenu QOCTUXEHMWS 3a4aHHOIoO YPOBHS dopmMrpoBaHUs dO0C*
KOMMeTeHL N OCBOEHMS KOMMETEHLMM NOCPEACTBOM KOMMNeTeHL MK (cpenctBa
(vnun ee vactn) HOPMUPOBaAHUSA 3HAHWUIA, YMEHUIA, HABbLIKOB) (pasgenbl (TeMbl) OLeHVBaHWS)
OUCUMNIUHBL Uk
MoZyns n nx
HanMeHoBaHue)
1.3nemeHTbl TEOPUM
MHOXECTB
2. CooTBETCTBMA U
OTHOLUEHMSA
3. SnemeHThI
MaTeMaTu4ecKkom
NOrnKn
4. lenuMocCTb Ha 1. Matematu
MHOXeCTBE LienbIX 4ECKUN ONKTaHT
HeoTpuLaTeNbHbIX «MHoxecTBa.
ancen OTHoLweHuA
5. PacluvpeHue MexAy
3HaeT: NOHSTVS YKcha MHOXEeCTBaMMW.
- OCHOBHblE CNOCOGLI MaTeEMaTUYECKON 6. BoipaxeHus, Onepauuun Hag
0bpaboTkn nHdopmaLmu; MHOXECTBaMMn».
paBeHcTBa, 2. Tect Ne1
HepaBeHCTBa, 3 Tect N2,
ypaBHEHUS1, OYHKLMN. 4. Tect No5,
OK-3 7. Akcuomaruueckoe 5. Tect Ne6,
CnocobHocTb rocTpoeHne 6. TecT Ne7
Mcnonb3oBaTh FreOMeTpMM. 7. Tect Ne10
€CTeCTBEHHOHay H%Z“T"s;g::if:me
HHble U MapannensHoe
MaTemaTu4ecKku P

€ 3HaHus ans
opuveHTauun B
COBPEMEHHOM
WHOPMaLIMOHH
oM
npocTpaHcTBe

NPOEKTUpOBaHNE 1
€ro CBoMUcTBa.
MHororpaHHuUKM 1 nx
n3obpaxeHusi

ymMmeerT:
- IPUMEHATb MaTeMaTn4eckne 3HaHun4a B
npodeccuoHanbHON 4esATensHOCTY;

1. OnemeHTbI TEOPUM
MHOXeCTB

2. CooTBeTCTBMA 1
OTHOLLEHMS

3. OnemeHTbI
MaTemMaTU4ecKom
NOrNKN

4. lenumMmocTb Ha
MHOXXeCTBE LerblX
HeoTpuLaTeNbHbIX
yuncen

5. PacwuupeHne
NOHATUS Ymcna

6. BoipaxeHus,
paBEHCTBA,
HepaBeHCTBa,

ypaBHEHUs!, (DYHKLNN.

7. Akcuomartuyeckoe
nocTpoeHne

1.CamocTodaTenbH
as pabota Ne1
«OTHOWeHns
Mexay
MHOXECTBaMW.
Onepauuun Hag
MHOXECTBaMMY.
CamocTosATenbHas
pabota Ne2
«[JekapToBo
nponseeneHne
MHOXeECTB.
PasbueHne
MHOXeCTBa Ha
Kraccbl»
2.CamocToaTenbH
as pabota Ne3
«CooTBeTCcTBUS
Mexay
MHOXECTBaMM.




reomeTpum.
"eomeTpuyeckme
MocTpoeHus.
MapanneneHoe
NpOEKTUPOBaHUE U
€ro cBowucTBa.
MHororpaHHuMKM 1 nx
n3obpaxeHuns

OTHOLWeEeHMA Ha
MHOXECTBE»

3.
CamocTonTenbHas
pabota Ne 4
«ONEeMeHTbI
MaTemaTU4ecKon
NOrNKN»

4.
CamocTosiTenbHas
pabota Ne 5
«denumocTb Ha
MHOXECTBE LieNbIX
HeoTpuUaTenbHbIX
ynceny

5.
CamocTosTenbHas
pabota Ne 8
«PauunoHanbHble
yucnar

6.
CamocTosTenbHas
pabota Ne 9
«PeluenHne
YPaBHEHUN U
HEepaBEHCTBY.
CamocTosTensHas
pabota Ne10
«[lMocTtpoeHune
rpacukos
PYHKUUA.
CsolicTBa
dyHKUNNY

7.
CamocTosiTenbHas
pabota Ne12
«PelueHve 3agay
Ha NOCTPOEHUE»

OK-6 -
CnocobHocTb K
camoopraHu3sall
um n
camoobpasoBaH
uio

ymeer:
- NNaHMpoBaThb Lienu 1 yctaHaBnmeaTtb
npuopuTeTLI NpK Bbibope cnocoboB NPUHATMS
peLUeHUn C y4eTOM YCNoBUIA, CPEACTB,
NIMYHOCTHBIX BO3MOXHOCTEN U BPEMEHHOW
nepcrnekTUBbl JOCTUXKEHUS; OCYLLLEeCTBEHUS
[eATenbHOCTY;

1. OnemeHThbI
MaTemMaTu4ecKon
TNOTUKN.
2.CooTBETCTBUA U
OTHOLLEHUS.
3.9nemeHThI
MaTemMaTU4ecKom
TNOTUKMN.
4. Pa3nuyHble
noaxoapl K
NMOCTPOEHMIO
cucTemsl
uenbIx
HeoTpuLaTeNbHbIX
yucen

5. PacwuupeHne

NMOHATUSA YMcna.
6. BoipaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHEeHUs1, (PyHKLMK.

7. AkcmomaTtunyeckoe
NocTpoeHmne
reoMeTpum.
eomeTpunyeckme
lMocTpoeHus.

1. KoHTponb
Has paboTa Ne1
2. KoHTponb
Has paboTa Ne1
3. KoHTponb
Has paboTa Ne1
KoHTponbHas
pabota Ne3




MapannensHoe
NPOEKTUPOBAHNE U
€ro cBowcTBa.
MHororpaHHu1KM 1 nx
n3obpaxeHuns

MK-1 -
[(OTOBHOCTb
peanv3oBbiBaTb
obpasoBarenkH
ble Nporpammbl
no y4yebHbIM
npegMeTam B
COOTBETCTBUM C
TpeboBaHNsIMU
obpasoBaTerbH
bIX CTaHOAPTOB

3HaeT (umeeT NpeacTaBneHne):

— CBSI3b TEOPETUYECKNX OCHOB yyebHoM
AVCLUMIUHBI C coAepXXaHneM npenogaBaeMblxX
y4ebHbIX NpegMeToB (HavanbHbI Kypc
MaTemMaTtukm);

1. PasnuyHble
nogxoapl K
NOCTPOEHMIO
cUcTeMbI
uenbix
HeoTpUuLaTesnbHbIX
yucen

2. Cuctemsl
CcYNCIEHMS.

3. BbipaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHEeHUs1, PyHKLMK.

4. Benu4unHbel n nx
N3MepeHusi.

5. Akcmomatmdeckoe
nocTpoeHne
reomeTpun.
"eomeTpuyeckne
MocTpoeHus.
MapannensHoe
NPOEKTUPOBaHNE U
€ro CBOMUcCTBa.
MHoOrorpaHHuKu 1 nx
n3obpaxeHust

1. Tect N3

2. Tect Ne 4

3. Tect Neo7

1. Tect N2 8

2. Tect N9

yMeerT:
OCYLLECTBMSATb CAMOKOHTPOMb U CaMOOLLEHKY
CBOUX Y4EOHbIX LOCTUKEHUIA.

1. OnemeHTbI TEOPUM
MHOXECTB

2. PaanunyHbie
noaxoAasbl K
NMOCTPOEHMIO
CUCTEMBI

uenbix
HeoTpuLaTeNbHbIX
yncen

3. Cuctemsbl
cumcneHus.

4. BenuyunHbel n nx
N3MepeHUns.

5. Akcnomatumyeckoe
NnoCcTpoeHne
reomMeTpum.
eomeTpunyeckune
MocTpoeHus.
MapannensHoe
NPOEKTUPOBAHNE U
ero cBowucTBa.
MHoOrorpaHHuKu 1 nx
n3obpaxeHus

1.
CamocTosiTenbHas
paboTta Ne1
«OTHOLEHUS
Mexay
MHOXECTBaMMW.
Onepauuun Hag
MHOXECTBaMMN.

2.
CamocTosiTenbHas
paboTta Ne5
«Pa3nunyHble
noaxoabl K
NOCTPOEHUIO
CUCTEMbI LienbIX
HeoTpULaTenNbHbIX
yucen».

3.
CamocTosATenbHas
pabota Ne6
«[Mo31LNOHHbIE
cUCTEMbI
cuncneHusa»

4.
CamocTosiTenbHas
pabota Ne11
«BenunyuHbl n nx
n3mepeHne»

5.
CamocTosATenbHas
pabota Ne12
«PeleHve 3agay
Ha NOCTPOEHUe»




MpomexyTouyHasa atTtectaumus Ne1 (ak3ameH + k/p ana 3P0)
MpomexyTouHasa atTecTaumus Ne2 (ak3ameH + k/p ana 3P0)
MpomexyTouHasa atTecTaumus Ne3 (3auyeT ¢ oueHKoMn)

MpomexyTouHasa atTecTaumus Ned (ak3ameH + k/p ana 3P0)

1. Komnnexr
3K3aMEeHaLMOHHbIX
BonpocoB Ne1

2. Komnnekt
9K3aMeHaLMOHHbIX
BornpocoB Ne2

3. KoHTponb
Haga pabota Ne3
KoHTponbHas
pabota Ne4

4. Komnnekr
3K3aMEeHaLMOHHbIX
BonpocoB Ne3

19.2 OnnucaHue KpuUTepyMeB M LUKanbl OLEHUBaHUS KOMMNEeTEeHUUN (pe3ynbTaToB OoOy4YeHus) npwm

NPOMEXYTOYHOW aTTecTauum

[nsa oueHnBaHUs pe3ynbTaToB 0Oy4YeHUs1 Ha 3K3aMeHe/3a4eTe C OLEHKOM UCMOoNb3YTCA creayoLme

nokasatenu (3YHbl 13 19.1):

1) 3HaHue yqe6Horo mMmaTtepuana u BlageHune NOHATUIHBIM anrnapaTtoM OCHOBHbIX cogepXXaTeJibHbIX

pa3genoB NporpamMmel;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
yMEeHUe UnnocTpmpoBaTh OTBET NPaKTUYECKUMN NpuMepamMm

3)
4) BnageHve MeTogaMm okasaTenbCTBa M MaTeMaTUYECKOro MOAENMPOBaHUS;
5) ymeHuWe peluaTb NpakTUyeckne 3afgayvm No OCHOBHLIM codepXaTernbHbIM pasgenam nporpammbi.

[na oueHMBaHMA pes3ynbTaToB OOy4YeHMSI Ha 3K3aMeHe (3ayeTe C OLEHKOM) MUcronb3yeTcs

OannbHas wkana: «OTIINYHOY, «XopoLwo», «yooBneTBOpUTESIbHO», «KHEeYyO4OB1ETBOPUTESTbHO».
,D,J'IFI OLueHnBaHuA pe3ynbTaToB o6yqu|/|9| Ha 3a4eTe UCnoJib3yeTcd — 3a4TeHO, HE 3a4TEeHO

CoomHouweHue nokazamersnel, Kpumepuee U WKasbl OyeHUeaHusl pe3ysibmamoe o6y4eHus.

KpuTepuu oueHuBaHna KomneTeHuum

YpoBeHb
ccpopmumposaH
HOCTU
KOMMEeTEeHLWN

LLikana oueHokK

lMonHoe cooTBeTCTBME OTBETA OOYyYaloLLErocsi BCEM MEPEYUCIIEHHbIM
KpUTEPUSIM. MpoaemMoHCTpnpoBaHo 3HaHue TEeopeTU4EeCKMX
NMOMNOXEHUA, COOTBETCTBYIOLLMX BOMPOCY, YMEHWE MPUMEHSTb
TeopeTU4eckMe 3HaHWs [Ansa  pPeleHns MpakTUY4eckux 3agady U
UNNIOCTPMPOBaTh OTBET HA TEOPETUYECKYIO YacTb Buneta npumepamu,
BrnageHMe  MeTogamMuM  JokKasaTenbctBa M MaTemMaTU4eckoro
MOAENMPOBaHNS, NpegnonaraembiMmn cogepXxaHnem obuneta.

lNosbiweHHbIl
YpPO8EHb

Omnu4Ho

OTBET Ha KOHTPOSbHO-U3MEPUTENBHBIN MaTepuan He COOTBETCTBYET
ofHOMY (OBYM) M3 MepevmcrieHHbIX MokasaTenen, HO obyvaroLmincs
[aeT npaBumnbHble OTBETbl HA  JOMNOMHUTENbHbIE  BOMPOCHI.
HepocTtatoyHo nNpoAEeMOHCTPUPOBAHO BnageHue MeTonamu
JoKasaTenbCcTBa WM  MaTeMaTUYeCKOro  MOLENMPOBAHUSA, UMK
cogepxartcsl oTgenbHble npobenbl Mpu U3NOXEHUU TeopeTUYECKOro
MaTepuana.

Ba3zoesbiti
ypOB€eHb

Xopowo

OTBeT Ha KOHTPOSMbHO-U3MEPUTENbHbIA MaTepuarn He COOTBETCTBYET
nobbiM ABYM (TPEM) U3 NepeyvncrieHHbIX nokasatenen, oby4vatowmics
AaeT  HenmonHble  OTBeTbl Ha  OOMOMIHUTENbHble  BOMPOCHI.
[eMOoHCTpUpyeT YacTU4Hble 3HaHUSI TEOPETUYECKOro mMaTtepuana unu
He ymeeT MWNNICTPUpoBaTh TeopeTuyeckne akTbl MpaKTUYECKUMU
npumepamu, UNM  OOMycKaeT  CyWECTBEHHble  OWMWOKM  npu
[0oKa3aTenbCTBe Uy NOCTPOEHUN MaTemMaTUyecKux Mogenen.

lMopozoeniti
ypo8eHb

Yoosnemsopu-
meJsibHO

OTBeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET
nobbiM  TpeM  (Y4eTbipeM) U3 NEepeyvMCrneHHbIX  MokasaTenen.
OO6yvarowuncd  AeMOHCTPUpyeT  OTPbIBOYHbIE,  (bparMeHTapHble
3HaHMs, JonyckaeT rpybble OLMBKN.

Heydosnemeopu-
mersibHO




19.3 TunoBble KOHTPOSNbHbIE 3adaHUA WU MHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHUMW, YMEHWUN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
c¢hopmMupoBaHusa KOMNEeTEeHLUN B NpoLiecce 0CBOEHMA obpa3oBaTefibHOW NporpaMmmbl

19.3.1 MNepeyeHb NpakTUYECKUX 3aaaHNN
1. Mamemamuyeckuli dukmaHm «MHoxecmea. OmHoweHuss Mex0y MHoxecmeamu. Onepauuu Hao
MHO)Xxecmeamu»
Llenb: npoBeputb chOPMUPOBAHHOCTE OCHOBHbIX TEOPETUYECKMX 3HAHUIN 1 6A30BbIX NPAKTUYECKUX YMEHUN MO
OaHHOW TeMe, a TakKe OCO3HaHHOCTb BNafAeHUss MaTepuanomM U yMeHne NpuMeHsTb TEOpeTUYecKkne 3HaHus B
NpaKkTUYeCcKon AesATENbHOCTU U AN NOCTPOEHUS OOOCHOBaHHBIX CYXXOEHWN .

) Cdbopmynupynte onpegeneHne onepauun od6beanHEHNST MHOXECTB.

) Cdbopmynupynte onpeaeneHne onepauumn pasHoCT! MHOXECTB.

) Cdbopmynupyinte onpegeneHne NogMHOXeCTBa AaHHOIO MHOXECTBA.

) Kakne MHOXecTBa Ha3blBalOTCA paBHbIMA?

) Cdbopmynupynte onpeneneHue onepawmm nepecevyeHmnst MHOXEeCTB.

) AcB, aeA. MOXHO nn cyauTb O NPUHAANEXHOCTN anemMeHTa a MHoxecTBy B? OTBeT obGocHywTe.
) aeAnB. Cgoenante BbIBOA O NPUHAONEXHOCTM 3NieMeHTa a MHoXecTBaMm A n B.
)
)
0
1
2

ONO TP WN =

acA/B. Coenavite BbIBOA O NPUHAANEXHOCTU 3neMeHTa a MHoxecTBam A un B.
agAuUB. CgenawnTe BbIBOA O NPUHAANEXHOCTU aeMeHTa a MHoxecTBam A n B.

) MHOXecTBO cogepxut 5 anemeHToB. CKONbKO Yy HEro MOAMHOXECTB?

) YUTo Takoe xapakmepucmu4yeckoe ceolicmeo MHOXecmea?

) AnB=d, CcA, CnB=J. U3obpasnTte mHoxecTBa A, B n C ¢ nomousto kpyroe 3uinepa. PaccmoTtpute Bce
BO3MOXHbI€ Criyyau.

13) BcA, CcA, CnB=J. N306pa3nte mHoxectBa A, B u C ¢ nomouibto kpyroB Snnepa. Ckonbko criyvyaeB

3aecb Bo3MoxHO? OTBeT obocHymnTe.
14) BcA, AcC. MN3obpasnte mHoxecTBa A, B 1 C ¢ nomoLbio kpyroB dnnepa. PaccmoTpuTe BCce BO3MOXHbIE
crnyyaw.

15) Yemy paBHO 0ObegMHEHNE MHOXECTBA M €ro NogMHOXeCTBa?

16) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangnte nepecevyeHne atnx MHOXeCTB.

17) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute obbegnmHeHne aTUX MHOXECTB.

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

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

20) Kakne 13 nay4eHHbIx onepawlmin Hag MHOXECTBaMU ABMAOTCS aHTUKOMMYTaTUBHLIMU?

21) 3anuwuTte 3aKoHblI aCCOLMATUBHOCTM ANA TeX onepawuui, A8 KOTOPbIX OHW BhIMOSHAKTCS.

22)

23)

24)

25)

26)

9
y
1
1

AccoumaTtuBHa nun onepaums pasHocTn MHOXxecTB. OTBeT 060CHYMTE C NOMOLLBIO KPYroB Junepa.
3anuwunte onpegeneHne JOMNOMHEHMS NOAMHOXECTBA 40 MHOXeECTBA.
UTo Takoe yHMBepcanbHOEe MHOXECTBO?
A={a, b, c, d}, B={c}. Hangute gononHeHne mHoxecTBa B 0o MHOXecTBa A.
3anuwmnte xapakTepucTU4eckoe CBOWCTBO [AOMOMHEHMSI MHOXECTBa LUenbiX 4ucen A0 MHOXeCTBa
paunoHarnbHbIX Yncen.

27) 3anuwunte 3akoHbl WMAEMMNOTEHTHOCTM AN Tex oOonepauuin Hag MHOXEecTBaMu, AN KOTOPbIX OHWU
BbINOMHAOTCS.

28) 3anuwwuTe 3akoHbl e MopraHa gnsa Tex onepauuyn Hag MHOXECTBaMM, A1 KOTOPbIX OHW BbINOSHAKTCS.

29) A — MHOXeCTBO 4eTblpexyrofibHnkoB, B — MHoxecTBO kpyroB, C — MHOXECTBO TOYeKk. 3anuwiure
YHMBEpPCanbHOe MHOXECTBO A1 3TUX MHOXECTB.

30) A=[1;3], B=(0;5). MOxXHO N1 HaWTKM JONOMHEHNe OAHOro U3 AaHHbIX MHOXeCTB A0 Apyroro. Hangute ato
OOMoNHeHMe, ecnn OHO CyLLeCTBYeT.

MaTtemaTunyeckuin AMKTaHT oueHuBaeTcst B 6annax. 1 npaBuUrnbHO BbINOSIHEHHOE 3adaHue oueHmBaeTcsa 1 6annom.
OueHke «oTnmuHO» cooTBeTcTBYeT OT 28 po 30 6GannoB; oueHKke «xopowo» - 25-27 06annoB; oOueHke
«ygoBneTBoputenbHo» - 20-24  6anma. KonuuectBo  GannoB, MeHbwee 20 —  oueHuBaeTcd
«HEYLOBNETBOPUTESIBHO.

2. CamocmosimenbHasi paboma Ne1

Tema: «OmHoweHus1 Mexdy MHOXxecmeamu. Onepayuu Had MHOXecmeamu»

Bapuaqm 1.

1) A — MHOXeCTBO TpeyronbHuKoB, B — MHOXecTBO paBHOGEeOpeHHbIX TpeyronbHukoB, D — MHOXecTBO
NPSMOYTONbHbIX TPEYroNbHUKOB, C — MHOXECTBO TPeyronbHMKOB, umetownx yron 30°. N3obpasnte aTm MHOXeCTBa
Ha kpyrax Ownepa. 3awTpuxynte X=BNDuUC n mHoxecTtBo Y=(B'A\D)NC. BbisscHuTE, NpUHaAANEXUT N1 Kakomy-
HMOyab M3 MHOXeCTB X UK Y 3MeMeHTbl @ U B, €CNX a - NPSAMOYrOfbHbIN TPEYronbHUK, OOAWH U3 OCTPbLIX YIIOB
KoToporo paseH 60°, B - TpeyrosnbHuK ¢ yrinamu 70° n 80° . YkaxuTe Ha pUCYHKe, rae HaxogaTcs 3TU TPeYronbHUKK.
2) Hangnte MHOXeCTBO X, ecrnu:



a)A={1, 3,5, 7}, B={2, 3, 4, 7, 8}, C={1, 2, 3,}, X=A\BNC;
6) A=(-o0; 3], B=[2;7], C=[-6; 6), X=C'rUB\A;
B) A={1, 3, 7}; B=[0;5), C=(3; ), X=B\CUA.

Bapuarm 2.

1) A — MHOXECTBO MHOrOYroflbHUKOB, B — MHOXecTBO naTuyronbHMkoB, C — MHOXECTBO MpaBUibHbIX
MHoroyronbHukoB. D - MHOXecTBo kBagpatoB. M3obpasuTe 3T MHOXeCTBa Ha kpyrax Ownnepa. Ykaxute
wrpmxoBkon MHoxectBo X=(BUC)\D u Y=(C’AUD)\B. Bbisichute, npvHagnexuT nu yka3aHHbIM MHOXeCTBaM
cnegywowme urypbl: a - pom6, B — paBHOCTOPOHHUI TPEYroNbHUK. YKaXUTe Ha PUCYHKe, rae HaxoadATcs aTu
durypsl.

2) Hangnte MHOXeCTBO X, ecrnu:

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=C'rUBNA;

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

CamocTosaTensHas paboTta oueHnBaeTca B Bbannax. 3 6anna 3a NOMHOCTLIO BbINOMHEHHoe 1-oe 3apaHue (no 1
BGanny 3a Kaxabl NyHKT); no 1 Ganny 3a nNpaBWMbHO BbIMOMHEHHbIE 3a4aHusa 2a 1 26 n 2 Ganna 3a npaBuUribHO
BbINOMHEHHOe 3adaHue 2B. WToro — makcumanbHo 7 GannoB. OueHke «OTNMYHO» COOTBETCTBYeT 7 Gannos.
OueHke «xopowoy» - 5-6 6annoB. OueHke yaosneTBopuTenbHo — 3-4 Ganna. Hwke 3-x 6annoB — oueHka
«HEYOOBNETBOPUTENBHOY

3. CAMOCTOATEJIbHASA PABOTA Ne2
TEMA: «ekapmoeo npou3sedeHue MHo)xecme. Knaccugukayus MHoOXecme»
Bapuarm 1.
1) [MpoBepwuTb, NpaBUIbHO N NPoM3BeAEHO pa3dbueHune Ha knaccbl MHOXecTBa A. OTBeT 060CHOBaATb.
A — MHOXeCTBO HaTypanbHbIX 4ucen. BoigeneHbl nogmHoxectBa: A1 — MHOXECTBO YeTHbIX uucen, Az —
MHOXEeCTBO MPOCTbIX YNCEn.
2) W3006pa3nTb Ha KOOpPAMHATHOWM MIIOCKOCTM OeKapToBO Mpom3BedeHne MHoxecTB X u Y, ecnu X=(2; 7) ,
Y=R.
3) T[lpoussecTtu knaccndukaLmo MHOXeCTBa A MO yka3aHHbIM CBONCTBaM. [1pMBeCT NpuMepbl 9NEMEHTOB U3
KaXkgoro Kracca aKBMBaneHTHOCTW.
A — MHOXeCTBO TpeyrofbHNKOB.
CeomncTtea: 1) umeTb NpsAMON yronm;
2) UMeTb OCTpbIN Yrom;
4)* MpowussecTn knaccndurkaumio MHoOXecTBa A No yka3aHHbIM cBovcTBaMm. [puBecTn npuMepbl 9NEeMeHTOB 13
KaXK4oro Kracca 9KB/MBaneHTHOCTU.
A — MHOXeCTBO reoMeTpU4ecKux uryp.
CeoiictBa: 1) UMeTb nnowiaae;
2) UMEeTb HECKOIbKO YrroB;
3) umeTb NnepumeTp.

Bapuanm 2.
1) TpoBepuTb, NPaBUIBHO N Npou3BeaeHO pa3dreHne Ha knaccel MHoXecTBa A. OTBeT 060CHOBaTh.
A — MHOXeCTBO UenbIX Yncen. BoigeneHbl nogMHOXeCTBa: A1 — MHOXECTBO MOJIOXMWTENbHbIX yncen, Az —
MHOXECTBO OTpuLaTENbHbIX YMCEN.
2) W3006pa3nTb Ha KOOpAMHATHOM MIIOCKOCTM OEeKapTOBO Mpou3BefeHne MHoxecTB X un Y, ecnu X=(3; ),
Y=R.
3) [lpoussecTtu knaccudukaLmio MHOXeCTBa A N0 yka3aHHbIM CBOMCTBaM. [1pnBecTn npumepbl 311eMEHTOB 13
Ka)kOoro Kracca 9KBMBaNeHTHOCTW.
A — MHOXeCTBO LerbIX Yncen.
Ceonctea: 1) 6bITb MONOXUTENBHBLIM;
2) oKaHuYMBaTbLCS HyneM;
4)* NpowunssecTun knaccugukaLmo MHoXecTBa A No ykasaHHbIM cBoMcTBaM. [prBecTy npumMepbl 3NeMeHTOB K13
Kakgoro Krnacca 9KBMBaneHTHOCTW.
A — MHOXeCTBO TPeYronbHUKOB.
CeoiictBa: 1) UMeTb NpsIMON yron;
2) UMEeTb OCTpbIN Yros;
3) He MMETb TYMbIX YrIOB.

OueHKa «OTNMYHOY» CTaBUTCS, €CNU BbINONHEHbI 6e3 owmnbok 1-3 3agaHusa. OueHka «XOpOLLIO» CTaBUTCS, €CIu
BbINOJSIHEHBI NOObIE ABa 13 3adaHui 1-3, Nnn BbINOMHEHBI BCe 3adaHns 1-3, HO gonylleHbl ABa HegoyeTa.

OueHka «yOOBNETBOPUTENBHOY» CTABUTCS, €CNM BBIMOMHEHO OfHO nboe 3agaHve w3 3aganHunm 1-3, nubo
BbINOMHEHO ABa U3 3TMX 3aJaHui 1 JONyLEeHO ABa HeJo4eTta, NMbo BbINOMNMHEHbI Bce 3agaHusa 1-3 u gonyuleHo 4



HegoyeTa. B npoTuBHOM cnyvae paboTa OueHMBaeTCs «HeygoBNeTBOpUTENbHO». 3agaHue 4, nomMedeHHoe
«3BE3J04YKONY», ABMNAETCSA OOMNOMHUTENBHBIM U OLEHMBAETCH OTAENBHO.

Mpn 6annbHO-PENTMHIOBON CUCTEME OLIEHMBAHUS KaXOoe U3 MepBbIX TPEeX 3agaHun oueHmBaeTca B 1 Gann,
nocrniegHee 3agaHue oueHUBaeTcs MakcumarnsHo 3 6anna.

4. CamocmosimenbHasi pa6oma Ne 3. Coomeemcmeusi U OMHOWEHUS

1. Mexagy mHoxectBamn A n B yctaHoBneHo cootsetctBue P. [MocTpouTb ero rpad 1M oxapakrepmsoBaTb
AaHHOe COOTBETCTBME MO MNNaHy: obnacTb oTnpaenenns n obnactb NpubbITUA; 00NacTb onpeaeneHus u
MHOXECTBO  3HAYeHUN; XapakTepucTUyeckoe CBOWCTBO M rpad oOpaTHOro  COOTBETCTBUS;
XapakTepucTuyeckoe CBOWCTBO M rpad MPOTMBOMOMOXHOIO COOTBETCTBUS; SBMSIETCA M OaHHOe
COOTBETCTBME OTOBpaXKeHneMm, ecnv fa, To ykasaTb ero CBOMCTBA.

2. Ha mHoxecTBe A ycTtaHOBreHo oTHoweHue P. lNMocTpouTb ero rpacd, ykasaTb ero CBOWCTBA, BbISICHUTb,
OyaeT N OHO OTHOLUEHWEM 9KBMBANEHTHOCTU UK nopsiaka. Ecnu 370 OTHOLIEHME 3KBMBANEHTHOCTU, TO
yKasaTb KNnaccbl, Ha KOTOpble OHO pa3buBaeT MHOXeCTBO. Ecnn aTo oTHOLWLEHWe nopsaka, To onpeaennTb
BMA nopsaaka v ynopsiiounTb MHOXECTBO.

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

BAPUAHT 2.
1) A={1/2, 3/2, 4/3, 5/8, 12/6}, B={0,2; 1,43; 2,3; 3,4}, P: «a 1 b nmeloT 0ANHAKOBYIO LIENYyIo 4YacTb.
2) A={y=x?; y=x+5; y=1/(x+1); y=1/(x2+1); y=1/x; y=1/x?}, P: «<uMeTb oanHaKoByto o6racTb onpeaeneHus».

5. CamocmosimenbHasi paboma Ne 4. «3nemeHmMbl MamemMamu4yecKol JI02UKU»
Bapuarm 1

1) CocTaBbTe Tabnuuy UCTUHHOCTM BbickasblBaHUs: (X — 1)V (Z A Xx)

2) Onpepenute 3Ha4YeHWe UCTUHHOCTW BbicKa3dbiBaHWs «Ecnu B aHBape 31 geHb, To ConHue BpaliaeTcd
BOKpYr 3eMnu unv mapTt — BECEHHUIN MecsL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npegukaTbl: A(X): «X — NpocToe Yncrnoy, B(x): «x genutca Ha
5», C(x): «x — ABy3Ha4Hoe Yncnox». Hanamte obnactb NCTUHHOCTM NpeaunkaTa B(x)AC(X)«>A(X)

4)* Ha MHOXecTBe reomeTpuyeckux curyp sagaHol npegukatbl: A(X): «BbiTb MHOrOYyronbHUKom», B(X): «umeTb

nnowangp», C(x): «bBbITb BbINykNoM». M306pas3vte OTHOWEHMA Mexgy o0nacTaMu WUCTUHHOCTU  3TKX

npeankaToB C NMOMOLLIbIO KPYroB dunepa u 3awtpuxynTte obnacts cTuHHocTH npegukarta (A(x)vB(x))—>C(x).

BapuaHm 2

1) CocTaBbTe Tabnuuy UCTUHHOCTM BbiCKa3blBaHUs: (X A V) <> (Z A X)

2) Onpepenute 3HayeHWe UCTUHHOCTU BbiCka3biBaHusa «B aHBape 30 geHenm Torga v Tonbko Torga, korga
MapT — BECEHHUIN MecsL, U OKTAOPb — OCEHHMI MecsaL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npeankaTtbl: A(X): «X — COCTaBHOE 4Mcro», B(x): «x genntcs Ha
4», C(x): «Xx —ogHO3Ha4HOe Yncnoy». Hangute obnactb nCTMHHOCTM nNpeaumkata (B(x)— C(x))vVA(X)

4)* Ha MHOXeCTBe MHOroyronbH1KOB 3agaHbl npeamkatbl: A(X): «BblTb NpaBUbHBIM MHOFOYrofibHUKOMY, B(X):

«MMeTb BCe paBHble CTOpPOHbI», C(X): «MMeTb Gonblle Tpex CTOpoH». M3obpasuTe OTHOLEHMA Mexay

0o6nacTaAMM UCTUHHOCTW 3TUX MPEAMKaTOB C MOMOLLbI KPYroB Jnnepa v 3awTpuxynte obnacte UCTUHHOCTU

npegukata (A(x)v(B(x)—>C(x)).

OueHka «OTMMYHO» CTaBUTCH, €Cnv BbINOMHEeHbl 6e3 owmnbok 1-3 3agaHmsa. OueHKa «XOpPOLUO» CTaBWUTCS, eCNn
BbIMNOMHEHbI Ntobble ABa M3 3adaHuin 1-3, Unu BbINOMHEHbI BCe 3adaHus 1-3, HO gonylleHbl ABa HegoYeTa.
OueHka «yOoBMNeTBOPUTENBHO» CTABUTCS, €CINU BBINMONIHEHO OA4HO Noboe 3agjaHve m3 3agaHun 1-3, nubo
BbIMOJSIHEHO ABa M3 3TUX 3a4aHUN 1 JONYLWEHO ABa HeaoYeTa, NMBo BbINONHEHbI BCe 3a4aHus 1-3 u gonyLeHo
4 HepodyeTta. B npotuBHOM cnydae paboTa OuUEeHMBAETCA «HeyOooBNeTBOpUTENbHO». 3agaHne 4, NoOMeYeHHoe
«3Be3,D,0LIKOI7I», ABNAEeTCA OONOJTHUTENIbHBIM U OLeHMBAaeTCA OTAeribHO.

6. CamocmosimenbHass paboma Ne5 «Pasnu4Hble NMoOxo0bl K MOCMPOEHU MHOXecmea Uueslbix
HeompuuyamesnbHbIx Yuces. Memod mamemamuy4yeckol UHOYKyUU»
Bapuarm 1
1. BbIinonH1TbL BCce apudmeTmyeckne aencteusa Hag vncnammn 12 n 3 B TEOPETUKO-MHOXECTBEHHOM,
aKcMoMaTU4eCcKoM MoaxoAax, NOAXOAE K HaTypanbHOMY YACMY Kak pe3yrnbTaTy U3MEPEHUS BENUYUHDI.
2. MpoBepuTb METOAOM MatemMaTU4eCcKON UHAYKLMU CNpaBeaIMBOCTb OJAHHOrO paBeHCTBa AN BCeX

HaTypanbHbix YmMcen: 1-2+2-3+-nn+1) = W
BapuaHm 2



1. BbINONHWUTL BCe apudmeTnyeckne OencTBusa Hag uicnamm 12 n 4 B TeOPETUKO-MHOXECTBEHHOM,
aKkcMoMaTu4eckom NMOAXOoAax, NoAXoAe K HaTypanbHOMY YMCHY Kak pe3ynbTaTy U3MepeHnsi BeNUYMHbI.
2. [MpoBepuTb METOAOM MaTeMaTUYECKON MHAYKUUW CNpaBeannBOCTbL JAHHOMO paBeHCTBa AN BCEX

1 1
HaTyparbHbIX YUcern: s + o + -+ =

(4n-3)(4n+1) = an+1

OueHKa «OTNNYHO» CTaBUTCS, €CNN BINOJIHEHO 6e3 OWNBOK BCce 3aaHne NONHOCTbH, pacCcMOTpPEHbI BCE Noaxoabl
M BCe cCnydaum B paMKax OoAaHOro noagxoda, BepHO BbIMNOMIHEHO [OOKa3aTenbCTBO paBeHCTBa MeToAO0OM
MaTemaTU4ecKom MHOYKUNN. OueHka «Xopowo» CcTtaBuTCcd, ecnn gonyueHa oAHa ownbka. OueHka
«yaoBneTBoOpuUTEribHO CTaBUTCA, eCcnkh AgonyuwleHbl OBe owwnbkun. Ecnn gonyueHo bonee OByX OLINBOK, pa60Ta
oueHnBaeTCd «HeyOoBNneTBOPUTENTbHO.

7. CamocmosimenbHasi paboma N26 [No3uyuoHHbIe cucmeMbl CHUC/IEHUSs]
BapuaHm 1.
1) TllponsBegeHne undp OBYy3HAYHOrO Yucrna B ABa pasa 6onblwe cymmbl ero undp. Ecnv ot nexogHoro umcna
OTHSATb 27, TO NMOMNY4YMTCS YUCIIO, 3anncaHHoe TeMM Xe undpamu, Ho B obpaTHom nopsigke. Hangute ato vmcno.
2) BbinonHuTe gencTeus, 1 pesynbTaT NpeAcTaBbTe B ceMepuyHon cucteme cuncnenms: 2043s-111435:125+304 1.
3) HaiiTn ocHoBaHMe cUCTeMbI CUUCTEHNST: 752x-647x=67
BapuaHm 2.
1) B TpexaHadyHOM uncne AecaTkoB Ha 4 bonblue, YeM eguHul, coTeH Ha 4 bonblue, Yem gecsaTtkoB. Ecnu k atomy
yncny npubasBuTb YMCHO, 3anncaHHoe Temu xe undpamm, Ho B obpaTHoM nopsagke 1o nonyyutca 1110. Hanagute
3TO Ymcho.
2) BbinonHuTe AeNcTBUS, U pe3ynbTaTt NpeacTaBbTe B TPOUYHOM cuctemMe cuncnenus: 10349+889-349-12549:110.
3) Hantn ocHoBaHue cucteMbl cumcneHus: 326x+152x=253

OueHka «OTNUYHO» CTaBMTCA, €CNU BbINOMHeHbl 6e3 oWKnbok Bce 3adaHusa NonHOCTbio. OLeHKa «XOpOoLLIo»
CTaBUTCS, ecnu JonywieHa ofHa owwubka. OueHKa «yOoBMNeTBOPUTENbHO CTaBUTCH, €CNU OOMYyLeHbl [Be
olmbku. Ecnv gonyleHo 6onee AByx OLIMOOK, paboTa OLeHMBaETCA «HeYAOBNEeTBOPUTENBHO.

8. CamocmosimenbHasi paboma Ne 7. [lenumocmb Ha MHOXKecmee UesibiXx HeompuyamesibHbIX Yuces
BapuaHm 1

1. Hawmgwute BCe uMdpbl, Npy NOACTAHOBKE KOTOPbLIX BMECTO * B Yncro 1324* BbINONHAETCA OENUMOCTb: Ha
15; Ha 36.

2. He BbINOMHAS BbIMUCIIEHWUWA, C MOMOLLLID TeopemM O AefnMMOCTM CYMMbl, Pa3HOCTU U NPOW3BEAEHUs,
yCTaHoBUTe, AenuTcsa Nn Ha 12 3HaveHune BblpaxkeHus: 1288-564-15+1536.

3. Hangute HOL n HOK uncen 646 n 864, npencraBue nx B kaHoHMYeckom Buae. Hangnte HO atux umcen
¢ nomouysto anroputma Esknuaa, a HOK ¢ nomoLubto Teopemsl.

BapuaHm 2

1. Hangute BCce umdpbl, Npy NOACTAHOBKE KOTOPbLIX BMECTO * B YMcino 1426 BbINOMHAETCA AeNMMOCTb: Ha 6;
Ha 45.

2. He BbINOMHAS BbIYMCMEHWUIA, C MOMOLLLID TEOPEM O AENUMOCTU CYMMbl, PasHOCTU W MNPOU3BEAEHUS,
ycTaHoBUTe, Aenutcsa nu Ha 18 3HadeHue BbipaxeHus: 1288-564-15+1536.

3. Hangute HOLO n HOK uncen 568 n 346, npeacrtaBuB ux B kaHoHM4YeckoM Buae. Hanante HO atux umcen
¢ nomoLbto anroputma Esknunga, a HOK ¢ nomoLbto Teopemsl.

OueHKa «OTNUYHO» CTaBUTCH, €CNK BbiNoNMHeHbl 6e3 ownbok 1-3 3agaHusa. OueHKa «XOpoLLOo» CTaBUTCA, €Crn
BbINOMHEHbI Nobble ABa U3 3agaHui 1-3, UK BbINOMHeHbI Bce 3agaHus 1-3, Ho AonyleHbl ABa HedoveTa.

OueHka «yOoBMNeTBOPUTENIbHO» CTaBUTCH, €Cnv BbINOMHEHO oAHO moboe 3adaHWe W3 3agaHuid 1-3, nubo
BbINOMHEHO [ABa U3 3TUX 3adJaHuil U OoNyLeHo ABa Hedo4eTa, NGO BbINONHEHbI Bce 3agaHus 1-3 1 gonylueHo 4
Hego4deTa. B npoTMBHOM crnyyae paboTa OLEeHNBAETCA «HEYOOBNETBOPUTENbHOY.

9. CamocmosimenbHasi paboma Ne 8. «PayuoHanbHbIe Yucna»

Bapuarm 1
. 9—5 +31—0 Z)
1. HaigwuTe 3Ha4yeHune BbIpaXeHUS: —57— e
T 27—
100 5 100

2. Hanmpute 3HauyeHue BbIpaXeHUs: ((0,(06)+1/3).0,25):(0,12(3):0,0925)+12,5-0,64.

BapuaHm 2

(ZE_E) 135+ 3&5 1
(185_135)E

0,8(5)+0,17(1) . 0,8(3)+0,1(6)

0,8(5)-0,17(1)  0,8(3)—0,1(6)

1. Hawngwnte 3HayeHune BbIpaXKeHUs:

2. Hanmgute 3HayeHve BblpaXXeHUs:



OueHKa «OTNIMYHO» CTaBUTCS, €CNM BbINOJSHEHLI 6e3 oWNnbOoK BCce 3aaaHms NONTHOCTbI0. OUeHKa «XOPOLLO»
CTaBWTCS, ECNK AonyleHa ofgHa owunbka. OueHka «yaoBreTBOPUTENbHO CTaBUTCH, €Cnu AOoNYLLUEHbl ABe
owmnbkn. Ecnn gonyweHo 6onee gByx ownbok, paboTa oLeHNBaETCHA «HEYA0BNETBOPUTENLHO.

10. CamocmosimenbHasi paboma Ne 9 «PeweHue ypasHeHuli, HepageHcme u ux cucmemy
Bapuarm 1
&=y —y?) =45
x+y=5
< o 3-2x
2. Hanmgute MHOXeCcTBO peLleHuUn HepaBEeHCTBA: -~ =<

1. PewwuTe cuctemy ypaBHeHUN: {

12x+1

+ 8.

BapuaHm 2
L (xPy+xy? =6
1. P : {X ) :
elmTe CUCTeMy ypaBHEHUN Xy +x+y=5

o o 2 3 1
2. Hangute MHOXeCTBO peLleHUn HepaBeHCTBa: 2 — x> E(Bx +1).

OueHKa «OTNMYHO» CTaBUTCSH, €Cnu BbiNornHeHbl 6e3 ownbok Bce 3agaHns NonHOCcTbi. OLeHKa «XOPOLLIO»
CTaBUTCA, ecnn JonylieHa ogHa owunbka. OueHka «y[ooBreTBOPUTENBHO CTaBUTCS, €Cnn AONyLeHbl ABe
owmnbkn. Ecnn gonyweHo 6onee aByx owmnbok, paboTa oLeHNBaETCH «HEeYA0BNETBOPUTENLHO.

11. CamocmosimenbHasi paboma N210 «lTocmpoeHue 2paghukoe gpyHkyul. Ceolicmea ¢hyHKyuU»
BapuaHm 1
1. TocTpoinTe rpadmk QyHKUNUM, NONb3YsICb ONpeaeneHneM MOAYNs, U ONULLNTE ee CBOMCTBA: y=x>+|x|-6.
2. Toctponte rpadmk OyHKLUN C NOMOLLBIO NMMHENHbIX NPeobpa3oBaHWi U OMNULUNTE €€ CBOWCTBA: y =
1

x—-3
BapuaHm 2
1. MocTpoiTe rpaduk dyHKUUK, NONb3YSACh onpeaeneHnemM MOAYNS, U ONULIMTE ee CBOMCTBA: y=|Xx3-
5|+2x-1.
2. MocTtpownTe rpadmk OYHKUMM C MOMOLLbLIO JIMHEWHbLIX Npeobpa3oBaHni 1 ONUWNTE ee CBOMCTBA:

y=—-——3.

OLl,eHKa «OTINNYHO» CTaBUTCH, €Cliln BbIMNOJTHEHbI 6e3 owmnbok BCce 3a4aHnA NOJIHOCTbLIO. OLLeHKa «XOpoLuo»
CTaBUTCA, ecnn gonylleHa oaHa oLunbka. OLI,eHKa «yaoBneTBOpUTESIbHO CTaBUTCA, eCnn gonyuleHbl aBe
owmnbkn. Ecnn gonyweHo 6onee asyx ownbok, paboTta oLeHnBaeTCa «HeygOBNETBOPUTENBHO.

12. CamocmosimenbHasi paboma Ne11 «Benu4uHbl U Ux usmMepeHue»

BapuaHm 1

1. [OnuHy oTpeska M3Mepunu cHayana B cM, a NoToM B AM. B nepsom cnyyae nony4unu ymcno Ha 108
Gonbluee, 4em Bo BTOPOM. Yemy paBHa AniMHa cTona B M.

2. Macca 6yno4ku ¢ nstomom 200r. Macca 10 6ynouek 6e3 nstoma 1 kr 900 r. Hangute maccy mnstoma B
OfHOW OynoyKe 1 BblpasnTe €€ B Kr.

BapuarHm 2

1. [OnvHy oTpeska M3Mepunu cHayana B caHTUMeTpax, a 3ateM B munnumeTpax. Bo BTopom cnyvae
nony4unu yncno Ha 135 meHbLuee, Yem B nepBom. KakoBa anuHa otpeska B geunmetpax?

2. ['posa Havanacb B 10 4.50 MuH. yTpa 1 npogomkanace 34. 6 MuH. CKONMbKO BpeMEHU OO0 KOHLa CYTOK
0OCTanochb No OKOHYaHWUM rpo3bl?

OueHka «OTNMYHO» CTaBWUTCS, ecnn BbINONHEeHbl 6e3 owunbok Bce 3agaHus nonHocTbio. OueHka
«XOpoLo» CTaBUTCA, ecnun gonyuleHa oagHa owmnbka, npn 3TOM JiOrMKa pelleHnA 3adaHun - BepHas.
OueHka «yaoBneTBOpUTESsIbHO CTaBUTCA, eClniin gonyuleHbl [OBe OLKNOKM, UNU MOSNTHOCTbIO BEpHO
peweHO OAHO 3adaHue, a Apyroe He peleHo, unn peweHo MOJIHOCTbH HEeBEpPHO. B ocTanbHbIX
cny4daax pa60Ta oueHnBaeTCca «HeyaoBneTBOpPUTENTbHO.

13. CamocmosimenbHasi paboma Ne12 «PeweHue 3aday Ha mocmpoeHue»
BapuaHm 1
1. TlocTponTe TpeyronbHWK NO ABYM CTOPOHAM U Yy, MPOTUBOSEXALLEMY OOHOW N3 3TUX CTOPOH.
2. [Moctpovite pomb Mo yrny u gnaroHanw, BbIXOASALEN U3 3TOrO yrna.

BapuaHm 2
1. [MocTponTe TpeyronbHWK No ABYM CTOPOHAM U BbICOTE, NPOBEAEHHON K OOHOW U3 HUX.
2. [Moctpovite pomb Mo guaroHanu n NPOTMBONEXAaLLEMY YrIYy.



OueHka «OTNMYHO» CTaBUTCS, €Cnu BbINonHeHbl 0e3 ownbok Bce 3agaHusa nonHocTbio. OueHka
«XOpOoLUO» CTaBUTCs, ecnyn obe 3adaynm B LENOM pelleHbl, HO MMetoTcs 1-2 HegoyeTa Ha aTanax
JokasaTtenbcTBa, UnuM uccrnegoBaHus. OueHKka «yAOBNETBOPUTENBHO CTaBWTCS, €CMNY MOJIHOCTLHO
peweHa 1 3agada, nnn BbINONMHEHO BepHOE MOCTpoeHune B obeunx 3afadvax, HO OTCYTCTBYKT 3Tanbl
AoKa3aTesibCTBa n nccnegoBaHUA. B OCTallbHbIX cny4vyaax paGOTa oueHunBaeTcH
«HEYLOBNETBOPUTESNLHO.

19.3.2 TecToBbIe 3agaHuA
Tecm Ne1
1. O6beanHeHveM MHoxecTB A K B HasbiBaeTcs MHoxectBo C, cocTosiliee U3 31EMEHTOB,
npuHaanexatumx...
a) xoTsa 66l 0O4HOMY U3 YKa3aHHbIX MHOXECTB
©) oboum ykasaHHbIM MHOXeCTBaMm
B) TOMbKO OQHOMY U3 YKa3aHHbIX MHOXECTB
) OOHOMY M3 MHOXECTB, HO HE ABMSIOWLMXCH OBLLMMM ONA STUX MHOXECTB
2. MNMepeceyveHnem mHOXecTB A 1 B HasbiBaeTca MHoXecTBO C, cocTosiLee U3 9NeMeHTOB, NpUHaanexaLumx...
a) xoTs 6bl O4HOMY M3 yKa3aHHbIX MHOXECTB
©0) obonm ykazaHHLIM MHOXECTBaM
B) TOMNbKO OOHOMY U3 YKa3aHHbIX MHOXECTB
) OOHOMY M3 MHOXECTB, HO HE SABMSIOLLMXCS OOLLUMMM 4118 9TUX MHOXECTB
3. OnemeHT NpuHaanexuT pasHocTn MHoXecTB A u B, ecnn...
a) OH NpMHaANeXuT MHoXecTBY A N MHOXecTBy B
©) OH NpMHaANEeXnNT MHOXECTBY A, HO HEe NMPUHAANEXUT MHOXeCTBY B
B) OH NpUHaANEeXuUT MHoXecTBy A nnmn B
) OH He NPUHAANEXUT HU MHOXECTBY A, HU MHOXecCTBY B.
4. A - MHOXeCTBO HaTypanbHbIX u4ucen, Gonbwwux 5. B - MHOXeECTBO HaTyparbHbIX 4uCen, MeHbLunx 7.
O6begmHeHne mHoxecTB A 1 B 3T0 MHOXeCTBO...
a) cocTosiLLee U3 OQHOro afieMeHTa - 6
©) NnycToe MHOXEeCTBO
B) MHOXecCTBO Bcex uncen ot 0 oo 6eckoHe4YHOCTH
) MHOXECTBO BCEX HaTyparbHbIX Yncen
5. A - MHOXEeCTBO HaTypanbHbIX Yucern, bonbwmnx 5. B - MHOXECTBO HaTyparsbHbIX YMce, MeHbLWNX 7. Pa3HOCTb
MHOXecTB A 1 B 3To MHOXeCTBO...
a) MHOXEeCTBO HaTyparbHbIX Yucen, 6onbmnx 7
©) MHOXECTBO HaTyparbHbIX Yncen, 6onbLunx 6
B) NyCTOE€ MHOXeCTBO
) MHOXECTBO, COCTOsILLLee M3 OAHOro AfiemMeHTa - 6
A) MHOXeCTBO HaTyparnbHbIX Yncen, 6onbmnx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Yyncern, meHblmnx 10. O6beguHeHne mHoxecTB A 1 B aT0...
a) MHoxecTBo B
0) MHOXecTBO A
B) MyCTOE MHOXECTBO
r) MHoxectBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTyparbHbIX Ynucen, meHbwnx 10. MNepeceyeHne mHoxecTB A 1 B aTo0...
a) MHoxecTBo B
©) MHOXEecTBO A
B) NyCTOE€ MHOXeCTBO
r) MHoxecTtBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOX€eCTBO HaTyparbHbIX Yncen, meHbwnx 10. PasHocTb MHOXecCTB A 1 B 3T0...
a) MHoxecTBo B
0) MHOXecTBO A
B) MYCTOE MHOXECTBO
r) MHoxecTtBo {7, 8, 9}
9. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIX Yncen, MmeHblunx 10. PasHocTb MHOXecTB A 1 B aT0...
a) MHoxecTBo B
0) MHOXecTBO A
B) MyCTOE€ MHOXeECTBO
r) MHoxecTtBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Yncern, MeHblwmnx 10.
a) 3T MHOXECTBa NepecekakTCs
0) A aBnsieTca nogMHoXecTBoM B
B) B sBnAeTca nogmHoxectBoM A
r) He UMeT OBLLMX IIEMEHTOB



11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX 4mucern, MeHblwunx 10. [lekapToBO Npom3BefeHue 3TUx
MHOXECTB COOEPXMUT
a) 54 anemeHTa
6) 60 anemeHTOB
B) 15 anemeHTOB
r) 9 anemeHToB
A) 10 anemeHTOB
e) 16 anemeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasbHbIX 4ncen, mMeHbwux 10. OObegUHEHWE 3TUX MHOXECTB
CcomepxuT
a) 15 anemeHTOB
0) 9 anemeHTOB
B) 10 anemeHTOB
r) 6 anemeHToB
A) 16 anemeHTOB
13. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpammoB. C - MHOXECTBO NPAMOYrofibHUKOB. Bbibepute
npaBurbHbIe YTBEPXKAEHUSA
a) CyLLeCTBYIOT afieMeHThbI, obLme Ans Bcex TpexX MHOXECTB
©) MHoxecTBa A 1 C He nepecekatoTcd
B) MHoxecTBa A n B nepecekatotcs
r) MHoxecTBO A - MOOMHOXECTBO MHOXecTBa B
4) He cyuiecTByeT aneMeHTOB, MpUHaanexawmx n MHoxectsy A n MHoxecTtBy B n mHoxectsy C
O[HOBPEMEHHO
14. O pononHeHnn MHOXecTBa A 4O MHOXecTBa B MOXHO roBoputb B TOM Criyyae, ecru...
a) A siBnsieTca NOOMHOXEeCTBOM MHoOXxecTBa B
0) B aBnseTca nogMHOXeCTBOM MHOXecTBa A
B) MHOXecTBa A 1 B nepecekatoTcs
r) MHoXecTBa A n B aBnsATca NogMHOXECTBaMy YHMBEPCANbHOrO MHOXECTBA W HE UMET 0BLMX
3MnemMeHToB
15. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpammoB. C - MHOXeCTBO NPSIMOYrofibHUKOB. Pa3HoCTb
0bbeaunHeHns mHoxecTB A n B n mHOxecTBa C aTo...
a) MHOXEeCTBO napannenorpaMmMoB
©) MHOXecTBO NapannenorpamMmoB 6e3 NpAMbIX YrioB
B) MHOXXECTBO poMOOB 6e3 NpsiMbIX yrioB
) MHOXECTBO NPSIMOYIONIbHUKOB
16. Xapakrepnctnyeckoe CBOUCTBO MHOXeCTBa 3TO CBOUCTBO,...
a) KoTopbIM 06nagatoT HEKOTOPbIE 3MEMEHTbl 9TOr0 MHOXECTBa
©) KoTOopbIM 06nIagaloT BCE AMEMEHThLI 3TOr0 MHOXECTBA
B) KOTOpblIM 06NagaoT BCE ANEMEHTbI 3TOr0 MHOXECTBA M TOMNBbKO OHU
r) KOTOPbIM He 06NaaaloT ANEeMEHThI, He nexallme B 3TOM MHOXeCTBe
17. Boibepute npaBunbHble yTBEPXKAEHNS
a) Onepaumsi 06beAMHEHWss MHOXECTB AUCTPUBYTMBHA OTHOCMTENbHO oOnepauuv nepeceyeHus

MHOXECTB
6) Orlepau,vm nepece4vyeHna MHOXeCTB LI,VICTpI/IGyTVIBHa OTHOCUTENTbHO onepauunn 00beauHeHust
MHOXECTB
B) Onepau,vm 00beauHEHNs MHOXeCTB ,D,VICTpVI6YTI/IBHa OTHOCUTEJIbHO onepaunn pa3HOCTU
MHOXECTB

r) Onepaums nepeceyeHnss MHOXeCTB OUCTPUOYTMBHA OTHOCMTENBHO Onepaumm pa3HOCTY MHOXECTB
18. [lekapToBbIM Npoun3BegeHmeM MHOXeCTB A 1 B HasbiBaeTca MHOXecTBO C, cocTosulee us...

a) BCEX 3NeMEHTOB MHOXecCTB A n B

©0) n3 Bcex nap anemMeHToB MHOXeCTB A 1 B, B KOTOPbIX HA MEPBOM MECTE CTOUT 3NIEMEHT MHOXECTBA

A, a Ha BTOPOM - anieMeHT MHoxecTBa B

B) M3 Nap 3NeMeHTOB MHOXeCTB A 1 B, B KOTOpbIX Ha NEPBOM MECTE CTOUT BONbLUMI 3NEMEHT, a Ha

BTOPOM - MEHbLLUNN

r) 3 anemeHToB, 06LWMX Ana MHoxecTB A u B
19. A - MHOXeCTBO HaTypanbHbIX u4ucen. B - MHoxecTBO fgencTBuTenbHbIX uucen. [paduk pekaptoBa
npousBeneHns MHoXecTBa A Ha MHOXeCTBO B npeacraenset cobGoi...

a) BCI0 KOOPAMHATHYIO NNOCKOCTb

©) 6eckoHeYHOE YMCOo NPSIMbIX, NapanmenbHbIX OCK Y, pacnonoXeHHbIX CreBa U cnpaea oT ocun Y

B) 6GeCKOHEYHOE YNCIOo MPSAMBIX, MapanfenbHbIX OCU Y, pacnonoXeHHbIX cnpasa oT ocn Y

r) 6eCkOHEeYHOEe YUCIIO NyYen C BepLUMHAMM Ha ocu X, napannernbHbiX ocn Y
20. A - MHOXeCTBO HaTypamnbHbIX umcern. B - MHOXeCTBO AencTBuTEnbHbIX umcen. [padwmk pekaptoBa
npov3BegeHns MHoXecTBa B Ha MHOXecCTBO A npeacTaBnsieT cobon. ..

a) BEPXHIOK KOOPANHATHYIO MOMYNSIOCKOCTb



©0) NnpaByo KOOPANHATHYIO MOMYNIIOCKOCTb
B) BeCKOHEYHOe YNCNO NPSAMBbIX, NapanfenbHbIX OCU X, PacnoOfIOXEHHbIX CHU3Y U CBEPXY OT OCU X
r) 6eckoHeYHoe YMCIo NPAMbIX, NapannenbHbIX 0cu X, PpacnorioXeHHbIX CBEPXY OT OCU X
4) BeckoHeYHOoe YNCNOo NyYen ¢ BepLUMHAMKU Ha ocu Y, napannenbHbix ocu X
21. B kakmx cnyyasx rpadukoMm fekapToBa Npou3BedeHus MHOXecTBa A Ha MHOXecTBO B Gynet MHOXecTBO
TOYeK?
a) oba MHOXeCTBa - KOHEYHbIEe YMCMNOBbIE MHOXECTBA
6) A - MHOXeCTBO HaTyparnbHbIX Yncen, B - kKoHeYHoe YNCNoBOE MHOXECTBO
B) A - MHOXECTBO BCEX MOJIOXKUTESNBbHbIX YMcer, B - MHOXeCTBO HaTypanbHbIX Yncen
r) A - MHOXECTBO BCEX LieMbIX YMcer, B - MHOXXeCTBO Bcex HaTypasnbHbIX YMCEN
A) A - MHOXecTBO ymcen oT 1 0o 4, B - mHoxecTBO uncen ot 0 go 5
€) A - MHOXXeCTBO AEeNCTBUTENbHbIX Yncen, B - KoHe4yHoe YncrnoBoe MHOXECTBO
22. BbibepuTe npaBunbHbIN HAGOP CBOMCTB AekapToBa NPOM3BeaeHUS MHOXECTB
a) KOMMYTaTMBHOCTb, acCOUMATUBHOCTb, AUCTPUOYTUBHOCTb OTHOCUTENbHO O0O6beAMHEeHUs,
nepecevYeHus u pa3HOCTU MHOXECTB
©) aHTMKOMMYTaTUBHOCTb, @aHTUACCOLNATUBHOCTb, OUCTPUOYTUBHOCTb OTHOCUTENBHO 06beanHeHUS,
nepecevYeHns u pasHOCTU MHOXECTB
B) aHTMKOMMYTaTMBHOCTb, aCcCOUMaTUBHOCTb, AUCTPUOYTUBHOCTb OTHOCUTENBHO OObEeAMHEHUS,
nepecevYeHns u pasHOCTU MHOXECTB
r) KOMMYTaTMBHOCTb, aHTMacCoOUMaTUBHOCTb, OUCTPUOYTMBHOCTb OTHOCUTENbHO 0OObeguHEeHUS,
nepecevYeHns u pa3HOCTU MHOXECTB
4) KOMMYTaTUMBHOCTb, acCOLMATMBHOCTb, AOUCTPUOYTUBHOCTb OTHOCUTENBHO OObEAWHEHWUS,
nepece4YeHnss MHOXeCTB
23. BbibepuTe BepHbie YTBEPXOEHNS
a) AeKapTOBO NPOV3BEAEHNE MHOXECTB AUCTPUOYTUBHO OTHOCUTENBHO OO bEANHEHNS MHOXECTB
0) o6beanHeHne MHOXECTB AMCTPUOYTMBHO OTHOCUTENBHO AeKapTTOBa NPOM3BEAEHNS] MHOXECTB
B) O€KapTOBO NpounsBefeHne MHOXECTB ANCTPUOYTUBHO OTHOCMTENBHO Pa3HOCTU MHOXECTB
r) nepecedyeHne MHOXEeCTB AUCTPUBYTUBHO OTHOCUTENBHO AeKapToBa Npon3BeAeHNst 3TUX MHOXECTB
24. N3 mMHoxecTBa A BblaeneHbl HenycTble noamHoxectBa A1, A2, A3, obbeanHeHue KOTOpLIX COoBMagaeT C
MHOXecTBOM A. B KakoM cnyyae MOXHO yTBepXaaTb 4YTO MHOXeCTBa A pa3buto Ha knaccbl?
a) HeT aNeMeHTOoB, 06LUMX Anst BCeX TPEX MHOXECTB
0) HMKakue ABa 13 BblAeNEeHHbIX MHOXECTB HE MMEHT OOLLMX 3NIEMEHTOB
B) HMKaKoe BblOENIEHHOE MHOXECTBO He SIBNAETCSA MOAMHOXECTBOM APYroro BblAeNEeHHOT MHOXeCTBa
r) ABa 13 BblOENEHHbIX MHOXXECTB HE nepecekalTcs
25. B kakux cnyyasx noamHoxectBa A1, A2, A3 MHOXeCTBa YeTbIPEXYrONbHUKOB SBMAIOTCA Kraccamu
9KBMBANEHTHOCTN?
a) A1 - MHOXeCTBO KBagpaToB, A2 - MHOXECTBO YeTbIPEXYTOfNbHUKOB, HE UMEIOLLUX NPSAMbIX Yr1OB,
A3 - MHOXECTBO NPSIMOYrOfIbHUKOB, COCEAHMNE CTOPOHbI KOTOPbIX HE PaBHbI
0) A1 - MHOXecCcTBO mnapannenorpaMmmoB, A2 - MHOXECTBO YETbIPEXYIrONbHUKOB, HUKakue [ABe
CTOPOHbI KOTOPbIX He NapannenbHbl, A3 - MHOXECTBO Tpaneumm
B) A1 - MHOXeCTBO MpPSMOYrOfbHWKOB, A2 - MHOXECTBO napannenorpammoB, A3 - MHOXeCTBO
YeTbIPEeXYroflbHUKOB, HE UMEKLLIMX NapannanbHbIX CTOPOH U NPsIMbIX Yr0B
r) A1 - MHOxecTBO Tpaneuun, A2 - MHOXECTBO MPAMOYrofibHUKoB, A3 - MHOXEeCTBO
YeTbIPEXYrONMbHUKOB, HE MMEIOLLMX NPSAMBIX YIIIOB U NaparnnenbHbIX CTOPOH
4) A1 - MHOXeCTBO MPSAMOYronbHUKOB, A2 - MHOXECTBO YETbIPpEXYTroNIbHUKOB 6e3 npsiMbix yrios, A3 -
MHOXECTBO YETbIPEXYTrONIbHUKOB C OAHUM UINK ABYMS MPAMbIMU Yriiamu
26. Pa3buneHne MHoxecTBa A Ha Knacchl Ha3blBaeTCA ANXOTOMUYECKUM, ECIN...
a) Knaccamu ABnsATCS HEKOTOPOEe MOAMHOXECTBO MHOXeCTBa A M ero A0oNOMHEHUE 40 MHOXeCTBa A
©) MHOXEecTBO A pa3buTta Ha Knaccbl Npy NOMOLLM OLHOrO CBOMCTBA
B) MHOXeCTBO A pa3buTo Ha Kraccbl Mpy NOMOLLW ABYX CBOWCTB
r) B MHOXecTBe A BblAereHbl Ba HeNepeceKarLMXCs NOAMHOXeCTBa
27. MNpwn nomoLm cBonCTB "ObITb YETHBIM" 1 "OennTbCsa Ha 4" MHOXECTBO HaTypasibHbIX Yncern pa3buBaeTcs Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3buBaeTcs Ha Knacchl
28. Mpu noMoLLy cBONCTB "ObITb OonbLue 10" 1 "ObITb YETHLIM" MHOXECTBO HaTyparsbHbIX Yicen pa3bnBaeTca Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3buBaeTcsi Ha Knacchl
29. Mexgy wmHoxectBamn A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooTBeTcTBME "a MeHbwwe b". Bbibepute
npaBuibHOE YTBEPKAEHNE



a) obnactb ornpedeneHust COOTBETCTBMSI COBMagaeT C obnacTbio OTMNpPaBIiEHMS, @ MHOXECTBO
3Ha4yeHun - ¢ obnacTbio NpUbLITUS
©) obnacTb onpepeneHuss COOTBETCTBUS coBMagaeT C obnacTbio OTMNpPaBfeHUs, a MHOXEeCTBO
3Ha4YeHMN ABNSETCS NOOMHOXECTBOM 06nacTu npubbITUs
B) obnactb onpegeneHuss COOTBETCTBMSA SBMSETCA NOAMHOXECTBOM obnacTu oTnpasneHus, a
MHOXECTBO 3Ha4YeHu coBnagaeT ¢ 06nacTbio NpubbITUSA
r) obnacte onpegeneHnss COOTBETCTBUSA SABMSIETCS MNOOMHOXECTBOM o6nactu oTnpasneHus, a
MHOXECTBO 3Ha4YeHui sIBnsieTcs NoAMHOXECTBOM obnacTtu npmnbbitus
30. Oanbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe n3 cooTBeTCTBUIA MeEXAY 3TMMMU MHOXECTBaMMn SBNSETCH
oToGpakeHneMm:
a) "a MeHblue b"
©0) "a 6onblie b"
B) "a genutennb b"
r) "a kpatHo b"
31. CootBeTtcTBre "a genutenb b" aABnseTcs B3aMMHO-OO4HO3HAYHbIM OTODpPaXXeHMeM, eCriv OHO YCTaHOBMEHO
MeXAY MHOXeCTBaMu
a) A={4, 3, 5, 7} n B={8, 9, 10, 14}
0) 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 4eTBepo AeTent: 3 Mmanbymnka n ogHa geoyka. OTHoleHMe "ObiTb OpaToM" Ha MHOXECTBE 3TUX AeTel
ABnsieTcs
a) pedrnekCMBHbLIM U CUMMETPUYHBIM
0) aHTUpedNEKCMBHBIM U CUMMETPUYHBLIM
B) @aHTMPeEKCUBHBIM Y aHTUCUMMETPUYHBIM
r) aHTUpeNEKCNBHBIM U HE CUMMETPUYHIBIM U HE aHTUCUMMETPUYHBIM
A) He pedrnekCUBHbLIM N HEe aHTUPENEKCUBHBIM U CUMMETPUYHBIM
33. B cembe yeTBepo getent: 3 manbymka n ogHa gesodka. OTHoweHne "ObITb BpaToM" Ha MHOXECTBE 3TUX AeTewn
sABnseTcs
a) TPaH3UTUBHbLIM U HE CBA3HbIM
©) TPaH3UTUBHBIM 1 CBA3HbIM
B) HE TPAH3UTUBHBIM U CBSA3HbIM
r) He TPAH3UTUBHBIM U HE CBSI3HBIM
34. OTHOWeEHWe "ObITb AenuTernem" Ha MHOXECTBE HaTypasbHbIX YNCEN sIBNAETCA
a) pednekCMBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, HE CBSA3HBIM
0) pedhnekcrMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHBIM, HE CBA3HbLIM
B) pehNeKCUBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHbLIM, CBA3HLIM
r) pedpnekCUBHbIM, CUMMETPUYHBIM, TPAH3UTUBHBIM, CBSI3HBIM
35. Kakune n3 ykasaHHbIX OTHOLLEHUI SIBNAKOTCA OTHOLUEHUEM 3KBMBANEHTHOCTU?
a) oTHoLeHMe Nogobmsa Ha MHOXECTBE reoMeTpudecknx uryp
©) OTHOLLEHME NEPNEHONKYNAPHOCTN HA MHOXECTBE NPSAMbIX
B) OTHOLLEHMNE "ObITb APYroM" Ha MHOXEeCTBE nogen
r) OTHOLWIEHNE "ObITb POBECHNKOM" HA MHOXECTBE JoAEN
36. OTHOLEHNE ABNAETCA OTHOLIEHNEM IKBUBATIEHTHOCTU, ECIN OHO...
a) pednekcMBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
0) aHTUpedNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMpPeNeKCUBHO, aHTUCUMMETPUYHO, TPaH3UTMBHO
r) pecprnekcuBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OTHoweHue, obnagatoliee CBOMCTBaAMU aHTUPENEKCUBHOCTU, aHTUCMMMETPUYHOCTU, TPaAH3UTUBHOCTU U
CBSI3HOCTU SIBMSIETCA OTHOLUEHNEM
a) CTpOroro fIMHENHOro nopsaka
©) HecTpororo NMHENHOro nopsiaka
B) CTPOroro 4acTMYHOro nopsigka
r) 9KBMBANEHTHOCTU
[) HECTPOroro 4YacTMYHOro NopsaKka
38. OTHowweHuWe "cTapLue" Ha MHOXeCTBe XuUTenen ropofa ABNAETCH OTHOLLEHEM
a) CTPOroro 4YacTMYHOro Nopsaka
©) cTpororo NMHEMHOro Nopsaka
B) HECTPOroro JIMHEMHOro nopsigka
) HECTPOroro YacTUYHOro nopsigka
4) 9KBUBANEHTHOCTU
Tecm Ne2
1. YKaXuTe NCTUHHbIE BbICKa3blBaHUS
a) B anBape u B cheBpane 31 geHb



0) YuebHbIvi rog HaunHaeTcs 1 ceHTAbpsa nnn 1 okTabps

B) Ecnn uncno genuntca Ha 4, To OHO genuTcs Ha 2

r) ecnu Ynucno AenuTcs Ha 2, To OHO Aenutcs Ha 4

A) Yvicno genuTcs Ha S Torga v TonbKo TOrAa, Korga oHo okaH4ymBaeTcs 0
2. YkaxuTe Te Habopbl 3HAYEHWNN NOrMYECKNX NepeMeHHbIX, MPU KOTOPbIX BbickasbiBaHue "(A u B) Toraa n Toneko
Toraa, koraa C" UCTUHHO

a) A - UICTUHHO, B - noxHo, C - NoxHO

6) A - ICTUHHO, B - ncTnHHO, C - NOXHO

B) A - UICTUHHO, B - nctuHHO, C - NCTUHHO

r) A - noxHo, B - noxHo, C - noxHo

) A - UICTUHHO, B - noxHo, C - UCTUHHO
3. YKaxuTe Te Habopbl 3HAYEHUN JTOTMYECKMX MEPEMEHHbIX, NMPY KOTOPbIX BbiCka3biBaHue "ecnn A wnm B, to C"
NOXHO

a) A - UICTUHHO, B - noxHo, C - NoxHO

6) A - UICTUHHO, B - ncTnHHO, C - NOXHO

B) A - UICTUHHO, B - nuctuHHo, C - NCTUHHO

r) A - noxHo, B - noxHo, C - noxHo

) A - UICTUHHO, B - noxHo, C - UCTUHHO
4. MpeaunkaT A(x):"x 6onblue1" 3agaH Ha MHOXECTBE HaTyparnbHbIX Yucen. ObnacTblo UCTUHHOCTU NpeaukaTta "He
A(x)" aBnsieTcs

a) MHOXECTBO HaTypasibHbIX YMCEN

6) MHOXECTBO HaTyparbHbIX YACen, BONbLUNX UM PaBHbIX 2

B) MyCTOE MHOXECTBO

r) mHoxectBo{0, 1}

4) MHoxecTBo {0}

€) MHoxecTBo {1}
5. Mpeagukatbl A(x):"x genutca Ha 5", B(x):"x genntca Ha 2" 3agaHbl Ha MHOXECTBE HaTyparbHbIX YNCES, MEHbLLMX
unu paeHbix 10. OBnacTbio MCTUHHOCTU NpeaukaTa "A(X) Toraa U TonbKo Toraa, koraa B(x)" aBnseTca MHOXeCTBO

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

6) {10}

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

r{1,3,5,7,9, 10}
6. Cpean BbICKa3biBaHWI C KBAHTOPAMU YK&XXUTE UCTUHHBIE

a) Bce nTuubl netatoT nnu nnasawoT

6) HekoTopble reomeTpuyeckme purypbl He UMEIOT Nnowanb

B) HekoTopble paBHOCTOPOHHME TPEYrONbHUKN MPAMOYTrOfbHbIE

r) Bce paBHOCTOPOHHME TPEYTrONbHUKN - OCTPOYrOSibHbIE
7. Cpean nepeyvncneHHbix NpeanoxeHuin BoldepuTe Te, KOTOPbIE SBMSIOTCS BbICKa3blIBAHUAMMU

a) Kaxgpiv napannenorpaMmm aBnsieTcs NpsiMOyrofibHUKOM

6) B mecaue 30 gHen

B) 4<5

r) Ecnu k yuncny npmubasuTb 2, TO nony4mMm 5

4) Ecnu yucno ymHoxuTb Ha 0, To nony4um 0

e) HekoTopble NpAMOYronbHUKU SBNAOTCS KBagpaTtamm
8. Cpeau nepeyncneHHbIX NpeaoXeHnii BolbepuTte Te, KOTOPbIE ABMAIOTCA NpeankaTaMmu

a) Ecnu k yucny npnbaBuTtb 2, To Nony4Ynm 5

6) Ecnn yncno ymHoxuTb Ha 0, To nonyyum 0

B) OgHo3Ha4Hoe Yncno meHbLle 10

r) x>3
9. BbibepuTe UCTUHHbIE BbiCKa3bIBaHUS

a) ans nobbix HaTypanbHbIX YACEN X U 'y CpaBeanMBo (X+y) >2

©) onsa nboro HaTypanbHOro X CyLEeCTBYET Takoe HaTyparnbHoe 3Ha4eHune y, 4to (x-y)<10

B) CYLLECTBYIOT Takue HaTyparnbHble 3HAYEHUS X U Y, NPU YMHOXEHNM KOTOPbIX MOMy4aeTCs YUCIO, MEHbLLEE

2

r) CylwecTBYeT Takoe LIeNoe YUCHO X, YTO NpuK AeNleHnmn ero Ha noboe HaTypanbHoe Yucro nonyyaetcs 0
10. Bbibepute Takme napbl NOHSATUNA, YTO 06GBEM NEPBOrO U3 HUX ABMSIETCS NOAMHOXECTBOM 06beMa BTOPOro

a) TPeyronbHWK U MHOTOYroNbHUK

6) TPeyronbHUK N YeTbIPEXYTONbHUK

B) KBagpat u pomob

r) napannenorpaMm v NpsiMOYroSibHUK
11. Beibepute BepHOe BbiCKasbiBaHue. "ECnv aneMeHT NpuHaaneXxnT MHOXECTBY A 1 HE MPUHAANEXNT MHOXECTBY
B, 1O OH....

a) NPUHaANEeXUT NepeceyeHnto 00 bEANHEHUIO ATUX MHOXECTB

0) NpUHaANEeXunT NepeceyeHnto MHOXECTB, HO HE MPUHAANEXUT 06 begUHEHNIO STUX MHOXECTB



B) MpMHaANeXuT o6begUHEHNIO MHOXECTB, HO HE NPUHAAMNEXUT NepeceyeHmnto
r) He NPUHAANEXUT HM 06 bEeOUHEHUIO, HU NepPeceyYeHNI0 MHOXECTB
12. A - MHOXeCTBO TpPeyrofnbHWKOB, B - MHOXeCTBO paBHOCTOPOHHMX TPeyronibHMKoB, C - MHOXECTBO
NPSIMOYrOfbHbIX TPEYronbHUKOB. BbibepuTe NCTUHHOE BbiCKasbliBaHMe.
a) Bce Tpn MHOXecTBa nonapHO nepecekatTcA
6) B n C - nogmHoxecTBa MHoXecTBa A, B 1 C - nepecekatoTcs
B) A - yHuBepcansHoe MHoxecTBo Ans B n C. B un C - He nmeloT obLmx anemeHToB
r) C - nogMmHOXecTBO B, B - nogmHOXecTBO A
13. Bblbepute UCTUHHbIE BbICKa3biBaHUSA
a) MHoXecTBO napannenorpamMmoB U MHOXECTBO YETbIPEXYTONbHNKOB NepeceKkatTes
6) Ecnn ogHO MHOXECTBO ABMsieTCA NOOMHOXECTBOM APYroro, TO 3TM MHOXECTBa NepecekarTcs
B) Ecnu mHOXecTBa nepecekatoTcsi, TO O4HO U3 HUX ABIISETCS NOAMHOXECTBOM APYroro
r) Ecrnim MHOXeCTBa paBHbI, TO KaX40€e U3 HUX SBMSETCH NOAMHOXECTBOM ApPYroro
A) Ecnv ogHO MHOXeECTBO ABMSETCS NOAMHOXECTBOM APYroro, TO 3T MHOXECTBA paBHbI
e) Ecnu MHOXecTBa He nepecekatoTCsl, TO OHU HE UMEIOT OBLLMX 3NEMEHTOB
14. BoiGepuTte NCTUHHbIE BbICKa3biBaHUSA
a) ObbeanHeHne HenycTbiX MHOXECTB HUKOrA4a He paBHO MYCTOMY MHOXECTBY
6) Ecnun obbeanHeHne AByX MHOXECTB He paBHO MYCTOMY MHOXECTBY, TO U NepeceYvyeHne 3TUX MHOXECTB He
paBHO NYCTOMY MHOXECTBY
B) Ecnu mHOXecTBa He nepecekaloTcsl, TO UX pa3HOCTb paBHa OAHOMY M3 3TUX MHOXECTB
r) JononHeHne NogMHOXECTBa 0 MHOXECTBA paBHO Pa3HOCTU 3TUX MHOXECTBA M NOAMHOXECTBa
4) Ecrnin MHOXecCTBa He MMeloT O6LLMX 3NEMEHTOB, TO UX 0O beaNHEHUE PABHO NMYCTOMY MHOXECTBY
15. Bblbepute UCTUHHbIE BbICKa3biBaHUS
a) ObnacTb onpeaeneHnsi COOTBETCTBUSA SIBNAETCA NOAMHOXECTBOM 061acTu OTNpaBfieHNsl COOTBETCTBUS
6) B no6om cooTBeTCTBMM 06MNacTb onpedeneHus coBnagaeT ¢ ob6nacTbio OTnpaBneHns
B) Ecnu cooteeTcTBME saBnseTca oTobpaxeHue, To obnactb ero onpedeneHws Bcerga coBnagaeTt C
obnacTblo oTnpaBneHns
r) MHOXeCTBO 3Ha4YeHUIN HEKOTOPbIX COOTBETCTBUI CoBNadaeT ¢ 0bnactbio NpubbiTus

Tecm Ne3

1. YtoBbl cnoXuUTb 2 1 3 C TOUKN 3PEHNS TEOPETUKO-MHOXECTBEHHOTO MOAXOAA K MOCTPOEHUIO CUCTEMbI LieMbiX
HeoTpuUaTenbHbIX YNCEN MOXHO HANTU MOLLHOCTb. ..

a) o6beamHeHna MHoxecTB A={a, b}u B={b, c, d}

6) obbeanHeHns mHoxecTB A={1, 2} n B={3, 4, 5}

B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}

rjo6beamHeHns mHoxecTB A={a, b} n B={a, b, c}

2. Heobxoammo yMHOXMTb 4 Ha 3, MCNOMb3ysi NOAXOA K HaTyparibHOMY UMCNy, Kak K pesynbTaTy M3MepeHus
BENMYUHbI. B kayecTBe eguMHUYHOro oTpeska € BbiOpaH OTpe3ok anuHon 3 cm. B kayectBe HOBOW eauHWLbI
n3MmepeHnss HeobxoaMMo BblbpaTh eANHNYHBIN OTPe3oK e1 ANMHON:

a) 1cm

6) 12¢cm

B) 4cm

r) 3cm

3. Pa3HoCTb HaTyparnbHbIX Yicern a u b ¢ ToukM 3peHns TeopeTUKO-MHOXKECTBEHHOMO NOAX04a 3TO MOLLHOCTb. ..

a) pa3HOCTUK Henepecekatowmuxcss MHoXecTB A n B Taknx, yto a=n(A), b=n(B)

6) pasHOCTM NPOM3BONbHLIX MHOXecCTB A 1 B Takux, 4to a=n(A), b=n(B)

B) pa3HocTu MHOXecTB A u B Takux, uto a=n(A), b=n(B) n AcB

r) pasHocTn MHoXecTB A 1 B Takux, 4to a=n(A), b=n(B) n ogHO 13 HMX ABNSeTCA AONOMHEHMEM APYroro Ao
YHUBEPCAarnbHOro MHOXEeCTBa.

4. CymmMa HaTypanbHbIX Yncen a u b ¢ Toukn 3peHns TeopeTUKo-MHOXKECTBEHHOIO NOAX0Aa 3TO MOLLHOCTb. ..

a) 06beaMHeHNS NPOU3BOSIbHLIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)

0) nepeceyeHns nepecekaroLLmMxcs MHOXecTB A n B Takux, uto a=n(A), b=n(B)

B) o6beanHeHus HenepecekatoLwmxeca MHoxecTB A u B takux, yto a=n(A), b=n(B)

r) oobegmHeHms MHoxecTB A 1 B Takux, 4yto a=n(A), b=n(B) n AcB

5. lNpousBegeHne HaTypamnbHbIX 4Yucen a M b € TOYKM 3peHus TeopeTUKO-MHOXECTBEHHOro nogxoda 9To
MOLLHOCTb. ..

a) o6bearHeHns b HenepecekaLWNXCAa MHOXECTB B KaXXAOM U3 KOTOPbIX MO a 31IEMEHTOB

6) nepeceyeHns NPou3BoNbHLIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)

B) 06beanHEHUs NPOM3BOSIbHBIX MHOXeCTB A n B Takmx, 4yto a=n(A), b=n(B)

r) o6beanHeHUsi HenepecekaLmnxcss MHoXecTB A 1 B Takux, 4to a=n(A), b=n(B)

6. UTOBbl YMHOXUTb 2 Ha 3 C TOYKM 3PEHNS TEOPETMKO-MHOXECTBEHHOrO NOAX0AA K NOCTPOEHMIO CUCTEMBI LiEfbIX
HeoTpuLaTenbHbIX YUCEN MOXHO HAWTU MOLLHOCTb. ..

a) o6beamHeHna MHoxecTB A={a, b}u B={e, c, d}



0) nepeceyennss MHoxecTB A={a, b}u B={e, c, d}
B) o6beanHeHns MmHoxecTB A={a, b}, B={e, c}, C={d, c}
r) AekapToBa npomnsseaeHus MHoxecTs A={a, b}n B={b, ¢, a}
7. YTobbl BbIMECTb OT 3 2 C TOYKM 3PEHUSI TEOPETUKO-MHOXECTBEHHOIO Noaxoda K NOCTPOEHMIO CUCTEMBI LierbIX
HeoTpuLaTenbHbIX YMCEN MOXHO HAaWTU MOLLHOCTD. ..
a) pasHocTu MHoXecTB A={e, c, d} n B={a, b}
6) pasHocTu MmHOXecTB A={b, c, a} n B={a, b}
B) pasHocTu mHoxecTB A={b, ¢, d} n B={a, b}
r) gononHeHusa MHoxecTtea B={a, b} oo mHoxecTtBa A={b, c, d}
8. UTobbl pa3gennTb 6 Ha 2 C TOYKM 3PEHUS TEOPETMKO-MHOXECTBEHHOIO NoaxoAa K MOCTPOEHMIO CUCTEMbI LienbIX
HeoTpuUaTEeNbHbIX Yncen (OeneHne No CoaepKaHmio) HYXHO. ..
a) pa3butb MHOXECTBO, COCTOSLLEE N3 6 3NIEMEHTOB Ha ABa NPOM3BOMbHbBIX HENEpPeCceKaLWNXcs NOAMHOXECTBA U
HaWTU MOLLHOCTb MOMYYMBLUNXCS MOOMHOXECTB
0) pa3buTb MHOXeCTBO, CocToslLLiee 13 6 aNeMeHTOB Ha [ABa NPOU3BOMbHbIX HENepecekaLnXcss paBHOMOLLHbIX
NOAMHOXeCTBa N HaWTU MOLLHOCTb MOMYYMBLUMXCS NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTosliee M3 6 9MeMeHTOB Ha Hernepecekawlmeca MOAMHOXECTBA, B KaXaom wu3
KOTOPbIX MO 2 3fieMeHTa U HaUTK KONUYECTBO NOAMHOXECTB
) BblAENUTb U3 MHOXECTBa, COCTOALLEero u3 6 anemMeHToB, NOOMHOXECTBO, codepKallee 2 anemMeHTa U HaruTu
MOLLIHOCTb OCTaBLLErocsi MHOXeCTBa.
9. a:b=c — peneHune Ha YacTu.
a) a=n(A), b=n(B), c=n(C), rae B — nogmHoxectBo MHoxecTBa A. C — pononHeHne nogMHoxecTtBa B po
MHOXecTBa A
6) a=n(A), b — KONMYECTBO PaBHOMOLLHbIX MOAMHOXECTB, Ha KOTOpble pa3buTo MHOXECTBO A, C — MOLLHOCTb
BblOENIEHHbIX MOAMHOXECTB
B) a=n(A), b — MOLHOCTb pPaBHOMOLLHbLIX MOAMHOXECTB, Ha KOTOpble pa3buTO MHOXeCTBO A, C — KONMYECTBO
NONy4YMBLUNXCSA NOAMHOXECTB
r) a=n(A), b=n(B), rae mHoxxecTBa A n B — He nepecekatoTcs, c=n(A\B)
10. Bbibepute cTpouky, rae CroxeHne B akcMomMaTu4eckoM noaxoae BbINONIHEHO 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 NOAXOA K HaTyparlbHOMY YMCRY, Kak K pe3ynbTaTy naMepeHus
BENMYUHbl. B kayecTBe eguMHUYHOro oTpeska € BbibpaH OTpe3ok aAnuHon 3 cm. B kayectBe HOBOW eauHULbI
n3MmepeHnss HeobxoaMMo BblIbpaTbh eANHNYHBIA OTPEe30K €1 ANMHON:
a) 1cm
6) 8 cm
B) 6 cm
r) 3cm
Tecm Ne4
1.BbibepuTe npaBunbHOE yTBEPXKOEHNE
a) MNo3nunoHHas cuctema CUYMUCNEHUs ATO Takash CUCTEMA, B KOTOPOW 3HAYEHUE KaKOOoro 3Haka, UCMoSib3yemoro
ONs 3anvcy Yucna, 3aBnCUT OT MecTa, KOTOpOoe 3TOT 3HaK 3aHMMaeT B 3anncu Yymicna
0) He gecATMYHAsA CUCTEMA CYUCTIEHMS HE MOXET BbITb NO3NLIMOHHON
B) K MO3MLUMOHHON CUCTEME CUYUCIIEHUS OTHOCUTCS HEe TOSMbKO MpuMBbIMHAA Ham "apabckas" Hymepauusi, HO U1
puMcKasi cucTemMa CYUCEHUSA
r) andaBnTOM MO3MLMOHHOW CUCTEMbI CHUCTIEHUA MOXET BbITb N060E KOHEYHOE MHOXECTBO 3HAKOB.
2. Yucno 4 B 4BONYHON CUCTEME CHUCNEHNS 3anNUCbiBAaeTCs Tak:
a) 10
6) 20
B) 100
r)4
3. Npu nepeBoae U3 NATEPUYHON CUCTEMBI CHUCIIEHNSA B AECATUYHYIO YNCNO 3 paBHO
a)3
0) 2
B) 5
r)10
4. lNpn nepeBoge U3 4ECATUYHON CUCTEMbI CHUCIIEHNSA B CEMEPUYHYIO YACIIO 7 paBHO
a)7
6) 10
B) 6
r) 11
5. B TponuHon cucteme cumcneHuns cymma 2+2 paBHa
a)4
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8. YUucno 11 3anucaHo B NATEPUYHON cucTeMe cuncrneHus. MNpu nepesoae B AECATUYHYHO CUCTEMY CUUCNIEHUSA OHO
OypoeT 3anucaHo. ..

a)4

06)5

B) 6

r)10

9. Yncrno 8 npu nepeBoae B AEBATEPUYHYIO CUCTEMY CHUCIIEHNS PABHO:

a) 10

6)9

B) 8

r7

10. Yucno 21 3anucaHo B YeTBEPUYHOM cucTeme cumcrieHns. Npu nepeBoge B AECATUYHYIO CUCTEMY CUYMCIIEHUS
OHO PaBHO:

a)8

0)5

B) 10

r9

11. Boibepute BepHoe yTBepxaeHue. « OCHOBaHMEe CUCTEMbl CHUCTIEHMS. ..

a) Bceraga paBHo 10

6) MOXeT ObITb MOObLIM HaTypanbHbIM YUCITOM

B) MOXeT ObITb NOOLIM HaTyparbHbIM YACITOM, HE MEHbLUUM OBYX

r) MoOXeT ObITb NOOBLIM OAHO3HAYHBLIM YMCIOM.

12. B kakol M3 NepeyvncrieHHbIX CUCTEM CUYUCIIEHUSI MOXET ObiTb 3anmcaHo udmcno 402. Cuctembl CHUCMEHMUS:
OBOVYHas, YeTBEpPUYHAs, NATEPUYHAs!, AECATUYHAS.

a) B YETBEPUYHOW 1 AECATUYHOMN

6) B NATEPUYHOMN U YETBEPUYHOMN

B) B Nt06OW N3 NepevnCrneHHbIX CUCTEM CHUCTIEHS

r) B NIATEPUYHON U 4ECATUYHOW

13. Yemy paBHo 4ncno DXXIX B eCATUYHOM CUCTEME CHUCTTIEHUA?

a) 531

6) 529

B) 1209

r) 1029.

14. MNepeBeaunte 4ncno 1241 n3 NATEPUYHON CUCTEMbI CHUCTIEHUS B AECATUYHYIO.

BBopg oTBeTa:

15. NepeBeaunte 4ncrno 37 n3 AeCATUYHON CUCTEMbI CYUCTIEHUS B TPOUYHYIO

Beopg oTtBeTa: .

16. Yto Gonblue: 7 B 4ECATUYHON CUCTEME CUMUCIIEHUS, UITK 7 B BOCbMEPUYHOM CUCTEME CUUCTIEHUS.

a) 7 B 0E€CATUYHOM CUCTEME CUUCIIEHNS

0) 7 B BOCbMEPUYHOWN CUCTEME CHMCIIEHNS

B) 9TM yncna paBHbI

r) 3TV Yncna HeBO3MOXHO CPaBHUTL.

17. Yucno 127 3anucaHo B BOCbMEPUYHOM CUCTEME CUHUCTEHNS. 3anulumMTe YMcno, HEMNOCPEeACTBEHHO cneayoLlee
3a HUM B 3TOW CUCTEME CUHUCTIEHMS.

Bsopg oTtBeTa: .

Tecm Ne5
1. Mpu geneHun yucna a Ha 4 nonyyaeTcs HenonHoe YactHoe 12. M3BecTHO, 4To a 6onblue unm pasHo 50.
Yemy MoXxeT ObITb paBeH 0CTaToK?
a) 2

6) 1



B) 4
r)5
2. Yucna a v 8 Npu genexHnn Ha 4 paroT octaTtkm 3 u 2. Yemy paBeH OCTaToOK OT AeNleHNs CyMMbl a+8 Ha 47?
a)3
0) 2
B) 1
r)5
3. Yucno 2340 saBnseTcst B3aMMHO-MPOCTbIM C:
a) 81
0) 29
B) 261
r) 35
4. Kakoe 13 yncen MoxHo npeactasuTb B Buae 30p, rae p — HaTyparnbHOe Ynicno?
a) 22530
©) 53420
B) 71802
r) 82005
5. HO[Ll uncen 12 n 36 paBeH:
a)3
0) 4
B) 12
r) 36
6. Bbibepute HenpaBunbHoe yTBEpXaeHue: «4Yumcno 2235...
a) AenuTca Ha 5, T.k. nocnegHsAs undpa aToro Yncna genurcs Ha 5»
0) oenutca Ha 3, T.k. (2+2+3+5) genutcs Ha 3»
B) 4enuTtcs Ha 3, T.K. OKaH4YMBaeTCa HEYETHOWN LMdpOon»
r) He genutcs Ha 4, T.k. 35 He genuTca Ha 4
7. Boibepute npasuneHoe yTBepxaeHue: «Cymma 123+517+852...
a) He pgenutcda Ha 12, T.k. 123 He penuTca Ha 12, 517 He genuTca Ha 12, 852 genutesa Ha 12»
©) o genumMocTuK Ha 3 HMYero ckasaTtb Henb3s, T.k. 123 genutcs Ha 3, 517 He genuTesa Ha 3, 852 penutca Ha
3»
B) O AenMMOCTM Ha 12 HMYero ckasaTb Henb3as, T.K. 123 He genuTcs Ha 12, 517 He genuTtca Ha 12, 852
genutca Ha 12»
r) o 4enuMocTur Ha 12 HMYero ckasatb Hemnb3s, T.K. 123 He genuTca Ha 12, 517 He genutcd Ha 12, 852 He
genutca Ha 12»
8. MNpu geneHnn yucna a Ha Ymcno b nonyyaeTcs HenonHoe YyactHoe 12 n octatok 4. Yemy moxeT BbiTb paBHO
yucrno b, ecnn a 6onblue 207?
a)2
0) 1
B) 4
r)5
9. Uncna a v 6 npu geneHun Ha 4 garoT octatkm 3 u 2. YeMy paBeH OCTaTok OT AeNneHus Ha 4 pasHocTu a-8 ?
a)3
0) 2
B) 1
r)1
10. Yncno 183 aBnaeTca B3anMHO-NPOCTLIM C:
a) 61
©0) 201
B) 164
r)9
11. Kakoe n3 uncen Henb3qa NpeacraBsuTb B Buae 12p, raoe p — HaTyparnbHOe Yncno?
a) 144
0) 44
B) 108
r) 324
12. HOK uncen 12 n 36 paBeH:
a)3
0) 12
B) 36
r) 72
13. Boibepute npaBunbHoe yTBepxaeHue: «4ucno 2348...
a) genutca Ha 4, T.k. 48 genutca Ha 4»
©0) penutca Ha 4, T.k. 8 genuTca Ha 4»



B) He genuTcs Ha 4, T.K. (2+3+4+8) He genuTcs Ha 4»
r) Aenntcs Ha 4, T.K. OKaH4YMBaeTCsa YETHOM Lndpon»
14. Buibepute HenpaBunbHoe yTBepxaeHue: «lponsseneHue 248537540
a) genutca Ha 45, T.k. 540 penutca Ha 5, 540 genutca Ha 3, 537 genutcs Ha 3»
©) penutca Ha 12, T.k. 248 genutca Ha 4, 540 penutcs Ha 3»
B) oenutcs Ha 45, T.k. 540 penutca Ha 5, 540 genutcsa Ha 9»
r) He genutcs Ha 12, T.k. 248 He genutca Ha 12, 537 He genutca Ha 12, 540 He genuTcs Ha 12»
15. MNpw geneHnn yucna a Ha 12 nony4aeTcsi HenonHoe yactHoe 1. M3BecTHo, 4To a 6onblie 15. Yemy moxeT
ObITb paBeH OCTATOK?
a)2
0) 1
B) 12
r) 11
16. Yncna a n B npn geneHnn Ha 4 gatoT octaTkm 3 1 2. YemMy paBeH oCTaToK OT AeneHus Ha 4 Npou3BeaeHns aTUx
yucen ?
a)6
0) 2
B) 1
r)5
17. Yncno 237 aBnaeTcsa B3anMHO-NPOCTbIM C:
a) 45
0) 158
B) 79
r) 201
18. Kakoe 13 uncen MoxHo npeactaBuTb B Buae 15p, rae p — HaTyparnbHOe Yncro?
a) 23835
©0) 23845
B) 23834
r) 23844
19. HO[ uncen 12 n 48 paseH:
a)4
0) 48
B) 12
r)6
20. BeibepuTe npaBunbHOEe yTBEPXAEHME: «Hncno 18387...
a) genutca Ha 9, T.k. (1+8+3+8+7) genutcsa Ha 9»
©0) He genutca Ha 9, T.k. 87 He genuTcs Ha 9»
B) 4enuTcs Ha 9, T.K. OHO HEYETHOE»
r) genutcda Ha 9, T.k. (1+8+3+8+7) penutcsa Ha 3»
21. BblbepuTe HenpaBunbHoe yTBepxaeHune: «povsseaeHune 123+517+852
a) genutca Ha 18, T.k. 123 genutcsa Ha 3, 852 genutca Ha 3, 852 genutcs Ha 2»
©0) penutca Ha 12, T.k. 123 genutca Ha 3, 852 penutcs Ha 4»
B) He genuTca Ha 45, T.k. 123 He genutcd Ha 5, 517 He genutca Ha 5, 852 He genuTca Ha 5»
r) o 4eNUMOCTU Ha 45 He Npon3BOAs BbIYUCINEHMI HAYETO CKasaTb HENb3s, T.K. HU OOWH U3 MHOXUTENEN He
genutcsa Ha 45»
22. HO[ uncen 18 n 72 paBeH:
a) 36
0)9
B) 72
r)18
23. BbibepuTe HenpaBunbHble yTBEpXAEHUS: «4ucrno 2364...
a) He genuTcd Ha 3, T.K. ero nocregHasa undpa He genuTcs Ha 3»
0) He genutca Ha 9, T.K. (2+3+6+4) He genuTcsa Ha 9»
B) AenuTcs Ha 4, T.K. nocneaHss uudpa yucna 4 genurtcs Ha 4»
r) AennTcd Ha 2, T.K. OKaHYMBaeTCa YETHOW Lincpon»
24. BbibepuTe npaBunbHoe yTBepxaeHue: «Cymma 123+1752+852
a) genutca Ha 6, T.k. 123 penutca Ha 3, 852 penutca Ha 3, 1752 genutcs Ha 2»
©) He penuTcs Ha 6, T.k. 123 He genutcs Ha 6, 852 genuTca Ha 6, 1752 genntcs Ha 6»
B) He genuTcsa Ha 12, T.k. 123 He genutcda Ha 12, 1752 He penutcda Ha 12, 852 He genuTcsa Ha 12»
r) 0 AeNMMOCTU Ha 6 He NPOM3BOAS BbIYUCIIEHUIN HUYErO cKasaTb HENb3s, T.K. OAHO M3 CraraemMbiX He OEennTCs
Ha 6»
25. BbibepuTe CTPOUKyY, B KOTOPOW BCE NPEeACTaBlEHHbIE YiCa NPOCTbie
a)1,3,7, 11
0)3,5,7,9



B) 11, 13, 33
r)2,3, 31
26. BblbepuTe npaBunbHoe yTBEPXOEHNE
a) Yncno 864 penutca Ha 4 Tak kak 64 genuTca Ha 4
©) Yucno 864 genutcsa Ha 4 Tak Kak OHO OKaHYMBAETCS YETHOM LMdpon
B) Umcno 864 nenutca Ha 4 Tak kak OHO OKaH4YuBaeTcs undpon, gensiwenca Ha 4
r) Yucno 864 He genuTcs Ha 4 Tak kKak cyMma ero umudp He aenutcs Ha 4
27. BblbepuTe npaBunbHoe yTBEPXOEHNE
a) umcno 416 He genunTcsa Ha 3 Tak Kak OHO YeTHOoe
©0) uncno 416 He genuTcs Ha 3, Tak Kak cymMMa ero umMdgp He genutcs Ha 3
B) uncno 416 genutcsa Ha 3, Tak Kak ero nocnegHss uidgpa genurcsa Ha 3
r) uncno 416 He genutcsa Ha 3, Tak Kak 16 He genutcd Ha 3
28. HanmeHbLuee obLLee KpaTHOE B3aMMHO-MPOCTbIX YNCEN paBHO
a) NpoM3BeJeHNIo ATUX Yncen
0) 1
B) CYMMe 3TUX Yncen
r)0
29. BblbepuTe npaBunbHoOe yTBEPXOEHNE
a) npousBegeHue 245*39 nenutca Ha 15, Tak Kak 245 penuTca Ha 5, a 39 genutca Ha 3
0) nponsBeneHne 245*39 He genuTcsa Ha 15, Tak Kak HU OONH N3 MHOXUTENEN He AenuTcs Ha 15
B) npousBeneHue 245*39 He genuTca Ha 15, Tak kak 245 genutca Ha 15, a 39 He genutcd Ha 15
r) npousBegenne 245*39 genutca Ha 15, Tak kak 245 genutca Ha 15.
30. BblbepuTe npaBusibHblE YTBEPKAEHMUS
a) cymma 342+432+543 genntcsa Ha 3 Tak Kak KaXkaoe cnaraemoe genutcd Ha 3
0) cymma 342+433+544 He penvTca Ha 3, Tak Kak He Kaxgoe craraemoe genutcs Ha 3
B) 0 AenMMOCTN CyMMbl 342+433+544 Ha 3 He Npou3BOAsA HENOCPEACTBEHHOMO AEeMNeHUs HUYEero ckasatb
Henb3s
r) o 4ennumocTu cymmbl 342+432+544 Ha 3 He NpoM3BOASA HENOCPEACTBEHHOMO AeMNeHUs HUYero ckasatb
Henb3s

Tecm Ne6
1. BbibepuTe npaBuribHOE yTBEPXKAEHWE
a) MHOXECTBO HaTyparnbHbIX Yncern 6eckoHeYvHo, ynopsaaoyeHo, NinoTHO
6) MHOXXECTBO HaTyparibHbIX Yucern 6ecKoHEeYHO, yrnopsaaoyeHo, ANCKPETHO
B) MHOXECTBO HaTyparbHbIX YACEN KOHEYHO, YNOPSAOYEHO, MITOTHO
') MHOXECTBO HaTypalnbHbIX YUCEN KOHEYHO, YNopsAa0YeHO, OUCKPETHO
2. CBOMCTBO "ANCKPETHOCTL" MHOXECTBA O3HA4YaeT, 4YTo
a) Ha 3TOM MHOXEeCTBE CYLLLECTBYIOT COCEIHNE 3NEMEHTbI
6) kakoBbl Obl HY ObINM ABa 3NeMeHTa MHOXECTBa, CyLLeCTBYeT TPEeTUI fieMeHT, MeHbLLNA 6onbLuero 1
GonbLUUA MEHbLLEro U3 AaHHbIX 3NeMEHTOB
B) MHOXeCTBO COAEePKUT GECKOHEYHOE YNCIO 3NIEMEHTOB
) MHOXECTBO COAEPXMT KOHEYHOE YNCIO ANEMEHTOB
3. BbibepuTe npaBunbHOE yTBEPXAEHNE
a) CNoXeHne Ha MHOXeCTBE HaTyparbHbIX YCen KOMMYTaTUBHO, aCCOLMaTUBHO, MHOXECTBO COOEPXUT
HenTparnbHbIA 3NIEMEHT MO CIIOXEHWNIO
6) cnoxeHne Ha MHOXeCTBe HaTyparnbHbIX YUCEN KOMMYTaTUBHO, HE acCOLMATMBHO, MHOXECTBO He
COAEPXUT HENTPAanbHbLIA 3NIEMEHT MO CIOXEHWNIO
B) CIOXEHWe Ha MHOXECTBE HaTyparibHbIX YMcen KOMMYTaTUBHO, aCCOLMATUBHO, MHOXECTBO HE COOEPXUT
HenTpanbHbIN 3NIEMEHT MO CIIOXEHUIO
r) CroXXeHWe Ha MHOXECTBE HaTyparibHbIX Y/CEeN He KOMMYTaTUBHO, aCCOLMaTUBHO, MHOXECTBO He
COAEPXUT HENTPAaNbHbLIA 3NIEMEHT MO CIOXEHWNIO
4. BbibepuTe Bce HaTypanbHble Yncna cpeam vucen: 0; 1; 10; -1; 1/2
a)1;10
6)0;1;10
B) 1; 10; -1
r)o; 1
5. BbibepuTe npaBunbHOE yTBEPXKAEHNE
a) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YMCesl KOMMYTaTMBHO, aCCOLMaTUBHO, MHOXECTBO He MMeeT
HenUTpanbHOro dfeMeHTa No YMHOXEHUIO
6) YMHOXEHMe Ha MHOXeCTBe HaTyparbHbIX 4MCen KOMMYTaTMBHO, accoLMaTMBHO, MHOXECTBO MMeeT
HenTpanbHbIN 3NEMEHT MO0 YMHOXEHMIO
B) YMHOXEHWEe Ha MHOXeCTBe HaTyparbHbIX YMCen KOMMYTaTMBHO, HE acCoLMaTUBHO, MHOXECTBO MMeeT
HenTpanbHbIN 3NEMEHT MO0 YMHOXEHMIO



) YMHOXEHME Ha MHOXEeCTBe HaTyparibHbIX YMCeNl He KOMMYTaTMBHO, acCOLMaTMBHO, MHOXECTBO UMeeT
HEeNnTparnbHbIN 3NEMEHT MO YMHOXEHMIO
6. Hannume HenTpanbHOro areMeHTa No YMHOXEHMIO O3HA4YaeT, vYTo Ansi Moboro snemeHTa a n3
paccmMaTpMBaeMOro MHOXECTBA CyLLLECTBYET TaKOW NIEMEHT e 3TOro e MHOXEeCTBa, 4YTo
a) a-e=e
6) a-e=0
B) a-e=1
r)a-e=a
7. OTHOLLEHME "MeHbLUE" Ha MHOXECTBE HaTyparibHbIX YNCET ABNSAETCS
a) OTHOLUEHMEeM CTPOroro fIMHENHOro Nopsigka
0) cTpororo 4YacTUYHOro Nopsiaka
B) HECTPOrOro JIMHEHOTO nopsiaka
) HECTPOroro YacTUYHOro Nopsiaka
8. BbibepuTe npaBunbHbIe YTBEPXKAEHUS
a) noboe Lienoe YnMcno ABNAETCH paLoHarnbHbIM
6) niobasa obbikHOBEHHasA Apobb NnpeacTaBnseT cobon paumoHanbHoe YMCNo
B) ntobas gecatuyHasa opobb npeacrasnseT cobon paunoHansHoe YMCno
r) ntobasi 6eckoHeuvHasn gecatTuyHasa apobb He ABNAETCH paLMoHarnbHbIM YUCTIOM
9. BeibepuTe npaBunbHbIEe YTBEPXKAEHUS
a) ntoboe paLumnoHanbHOe YUCOo NPeACTaBUMO B BUAe GECKOHEYHOW AeCATUYHON HENEPUOLANYECKON Apobu
6) noboe paLmoHanbHOE YMCo NPeacTaBUMo B BUae 0ObIKHOBEHHON Apo6u
B) Nntoboe paunoHanbHoe YUCIo NpeacTaBMMO B BUAE KOHEYHOW OECATUYHOM Opobun
r) ntoboe paymoHanbHoOe YMCro NpeacTaBMMO B Buae 6eCKOHEYHOW OeCATUYHOM Nepmoguyeckon apobm
10. Bbibepute npaBunbHble YTBEPXKOEHUS
a) 4eNCTBUTENIBHOE YMCIIO MOXET ObITb Kak pauuoHarbHbIM, Tak U MppaunoHanbHbIM
0) uenoe 4Mcno He MoXeT BbITb HY paLMOHanbHbIM, HA UPPaLNOHaNbHbIM
B) HaTypanbHOE YNCIO BCerga ABMsieTcs paunoHanbHbIM
r) uppaunoHanbHOe YUCMOo MOXET BbITb LienbiM
11. Boibepute npaBunsHoe yTBepxaeHue
a) MHOXecTBa paumnoHarnbHbIX U MppaLMoHanbHbIX YMCen nepecekarTcs
0) MHOXECTBO OENCTBUTENbHbLIX YMCEN - 3TO 00beAUHEHNE MHOXECTB pauMOHarnbHbIX U MppaLMoHanbHbIX
yucen
B) MHOXXECTBO LIeNbIX YMCES - MOOMHOXECTBO MHOXECTBA MppaLMOHarnbHbIX YNCEN
) MHOXECTBO LiefbIX YACEN HE UMEET OBLLMX 3NIEMEHTOB C MHOXECTBOM paLMOHarnbHbIX Yncen
12. BbibepuTe npaBuneHoe yTBepXaeHue
a) MppauMoHarbHble YMcna - 3To Bce ApobHble Yncna
0) uppaumoHanbHble Yucna - 3To BCe oTpuuaTenbHble Yncna
B) uppaumnoHarbHble YMCa - 3TO TONbKO DECKOHEYHbIE HEMEPMOAMYECKNE AECATUYHbIE APOOM
r) MppauuoHanbHble YMcna - 3TO KOPHU 13 LienbiX Ynucen
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. KoHeuHas gecatndHasa gpobb nonydnTes npu nepesoe 0bbIkHOBEHHON Jpobu
a) 5/32
6) 5/15
B) 5/6
r) 5/3

Tecm Ne7
1. BbibepuTe npaBunbHble YTBEPXKOEHUS:
a) Ecnn A=B, To A+C=B+C
6) Ecrnn A<B n C<0, To AC<BC
B) Ecnu A>B n C<D, 10 A-C>B-[]
r) Ecnn A>B n C>D, To A-C>B-[
2. Boibepute npaBunbHble yTBEPXKAEHNS
a) MHorouneH f penutca Ha MHorouneH h Torga u TonNbKO Torga, Koraa cywecTByeT Takoe 4mcno ¢, 4to f=c*h



6) MHorouneH f genuTca Ha MHorodneH h Torga n TonbKo Torga, Korga CywecTByeT MHOFOUNeH g Takom, YTo
f=g*h
B) MHorouneH f aenntca Ha AByuYrneH (x-a) Toraa v Tonbko Toraa, koraa f genutcsa Ha a
r) MHorouneH f aenutcsa Ha AByYneH (x-a) Toraa 1 TonbKO TOraa, Koraa a - KopeHb 3TOro MHOrovneHa
3. KopeHb MHorouneHa f - a1o ...
a) Yuncno, Ha KoTopoe AenUTCS AaHHbIN MHOMOYNeH
6) umcno a Takoe, yTo f(a)=0
B) uncno a takoe, 4to f(a)=1
r) nepeMeHHasi, OT KOTOPOW 3aBUCUT OaHHbIN MHOTOYMEH
) CBODOAHbLIN YfleH MHOrounieHa
4. CTeneHb CyMMbl MHOTOYfIEHOB paBHa...
a) Cymme cTerneHern cnaraembix
0) HanbonbLUen N3 cTeneHen criaraembix
B) HAUMEHbLLEN U3 CTENEHEN cnaraeMbiX
r) pa3HOCTU CTeneHemn cnaraembix
5. KopHem MHorouneHa x*-x3+2x2-5x+3 aBnseTcsa 4y1cno
a)
6)3
B) 4
r)o
6. MHorouneH x*-x3+2x?-5x+3 MOXeT nmeTb
a) TONbKO OAVH KOpPEHb
0) He BonblUe YeTbIpex KOpHen
B) oT 0 00 YeTbIpex KOpHeNn
r) He BonbLue ABYX KOPHEN
7. BbiGepute TOT psaf uncen, B KOTOPOM YyKkasaHbl BCE BO3MOXHbIE Lienble KOPHU MHorouneHa x*-x3+2x2-5x+3 u
TOMNbKO OHM
a)3,-3,1,-1
6) 3,1,2
B)1,0,3
r) 3,1
8. O6nacTbto onpeaeneHns BolpaxeHus (x>-5x+3):(x-1) aBnsatoTtca
a) Bce AeNCTBUTENbHbIE YuCra
6) Bce gencTBuTenbHble YMcna, kpome 0
B) BCe JeNCTBUTENbHbIE YMcna, Kpome 1
r) BCE NONOXUTENbHbIE AEACTBUTENbHbIE YMCTa
9. BoibepuTte Bce dhyHKUMK, BO3paACTaloLLMe Ha Bcen obractu onpeaeneHnst
a) NMHenHasa OYyHKUMS, YrNoBON KOIMMULIMEHT KOTOPOWN paBeH 3
6) kBagpaTUyHas OYHKUMS, Y KOTOPOMN KO3 PULMEHT Npu x2 GonbLue 0
B) obpaTHas NponopLMOHanbHOCTb, KOIMULMEHT KOTOPOWN paBeH 2
r) obpatHas NponopuUnOHanNbHOCTb, KO3PMULMEHT KOTOPON paBeH (-2)
10. Kakne u3 ykazaHHbIX uryp sBnsaoTca rpadnkamm yHKLMOHANBHON 3aBUCUMOCTH Y(X)
a) OKPY)XHOCTb C LIEHTPOM B Havane koopavHat
6) npsAmas, napannensHas ocu X
B) Nnpsmas napannenbHas ocun Y
r) napabona, BETBU KOTOPO CUMMETPUYHBI OTHOCUTENBHO OCK X
[) NOMNYOKPY>KHOCTb C LLEHTPOM B Haydarne KoopauHaT, CUMMETPUYHas OTHOCUMTENBHO ocn Y
11. Bbibepute BepHbIE YTBEPXKAEHUS
a) nobasa npsamas asnseTcs rpadMKoM NMHENHON pyHKUMK
0) Nnpsimas, NnpoxoasLlasi Yepes Havano KoopauHaT, ABnseTcsa rpacrMKkom NPsIMOM NPONOPLNOHANTBHOCTU
B) rpachmkom obpaTHOW NPOMNOpLUMOHaNbBHOCTU SBNAeTCsa runepbona
r) ntobasi runepbona siBnsieTca rpadmkom ob6paTHO NPONOPLMOHANbHON 3aBUCMMOCTH
12. Bbibepute BepHble YTBEPXKAESHUS
a) NMHenHas yHKUMa Bceraa nmbo Bo3pacTtaeT, nMbo yobiBaeT
6) kBagpaTu4Hast PyHKLMSA Ha YacTu obnactu onpegeneHns Bo3pacraeT, a Ha Apyrom YacTtu - yobiBaeT
B) obpaTHas NponopLMOoHarnbHOCTL - 3TO BCerga yobiBawLwas yHKUms
r) npsimasi MpoMnopLMOHanbHOCTL BO3pacTaeT WM YyObiBaeT B 3aBUCUMOCTM OT  KoadhduumeHTa
NPONOPLMOHANbHOCTM
13. BbibepuTte BepHble YTBEPXKAEHUS
a) rpaduk KBagpaTUYHOW (PYHKLMN BCErga UMEET IKCTPEMYM
0) rpadmk o6paTHOM NPOMOPLIMOHANBHOCTUN HUKOT4a HE MMEET 3KCTPEMYMa
B) rpachmk NpssMon NponopLUNOHanibHOCTU MHOTA4A UMEET 3KCTPEMYM
r) rpadomk nobon QyHKUUN UMEET TOUKMN IKCTpEMYMa
14. Boibepute npaBunbHble YyTBEPXKAEHNS



a) B TOYKE MaKkcMyma (OyHKUNS BCerga npvHumaeT Haubornbluee 3HadeHne
6) B TOYKE MUHUMYMA (PYHKLUUSA MOXET MPUHMMATb HauMeHbLLEee 3HayYeHne
B) KBagpaTudHas hyHKLNSA B TOUKE MUHUMYMa UMEET HauMeHbLUee 3HavYeHne
r) HUKaKas NnuHenHas PyHKLMSA He MMeeT HanborbLIEro U HaMEHbLUErO 3HaYEHUIN
15. BoiGepuTe npaBunbHble YTBEPXKOEHUS
a) rpaduk YeTHOM (PYHKLMN CUMMETPUYEH OTHOCUTENBHO ocu Y
0) rpadumk YeTHON PYHKLUM CUMMETPUYEH OTHOCUTENBHO OcK X
B) rpacpmk HEYETHON (PYHKLIMM HE UMEET HU OCEWN, HU LieHTpa CUMMETPUM
r) rpaduk HeYETHOM PYHKLUN CUMMETPUYEH OTHOCMTENBHO Havyana KoopauHat
) rpadunk HeYeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCcK Y
16. Bbibepute dyHKLMK, SABNAOLWMNECH YETHBIMU

17. BoiGepute pyHKLMM, ABASIOLNECS HEYETHBIMMA
a) y=1/x
0) y=x+5
B) y=X
r) y=x2
18. Bblbepute ypaBHeHus1, He 3agatoLme pyHKUN0
a)y=2
6) x=3
B) y=X
r) y+x2-3=0
A) y?+x2=9
19. BeiGepute hyHKLMM, BO3pacTaloLLmMe Ha BCen obnacTtu onpeaeneHums
a) y=x
6) y-2x=0
B) y=1/(x-5)
r) y=x?
A) y=1/(5-x)
20. BbibepuTte npaBunbHoe yTBEPX)XAEHUE "PYHKUMA NpsiMas MPONOPLUOHANbHOCTb...
a) Bcerga YetHas
0) Bcerga HeveTHas
B) MOXeET ObITb YETHOW UNN HEYETHOW B 3aBUCUMOCTU OT KO3(ULIMEHTOB
21. Kakas n3 nepevmcneHHbix YHKLMIN MOXET ObITb MEpUoanyeckon?
a) nuHenHas pyHKums
0) kBagpaTn4yHas PyHKLMA
B) obpaTHas NponopLMOHanbHOCTb
r) HUKaKas 13 nepeyncneHHbIX pyHKLUA
22. Boibepute npaBunbHoe yTBepxaeHue "®yHkumsa obpatHas NponopLUMOHanbHOCTb...
a) Bcerga yeTHas
0) Bcerga HeveTHas
B) MOXeT ObITb YETHOW UNN HEYETHOW UK obLLEero Buaa B 3aBUCUMOCTM OT KOS ULMEHTOB
) HW YeTHas, HN He YeTHas
23. Beibepute npaBunbHoe yTBEpX)AeHUE. "TIHeNHas YHKLUMSA SIBNAETCA BO3pacTatoLLen. ..
a) TONbKO ecnu ee yrnoBon koadduumneHT GonbLue 1
6) ecnu ee yrnoBow kO3 PUUNEHT MeHbLUE 1
B) ecnu ee yrnosomn koadduumeHT 6onbLue 0
r) ecnu ee yrnoBon koadpuumneHT meHbLue 0
24. BbibepuTe npaBunbHoe yTBepXAaeHue: "TInHenHas dyHKUuS. ..
a) Bcerga yeTHasi
6) Bcerga HeveTHas
B) HM YeTHas, HU He YeTHas
r) MOXeT ObITb YETHOM U HEYETHOWN WK obLLEero Buaa B 3aBMCMMOCTU OT KO3(hdULMEHTOB
25. BoibepuTe npaBunbHoe yTBEpPXKAEHNE
a) NMHerHasa OYHKUMA HUKOrAa He UMEET HU HanbonbLIEro, HA HAMMEHbBLLETO 3HAYEHWUIA
6) NuHenHasn pyHKUNS MOXET MMETb Hanborbluee 3HaYeHne
B) NMMHenHas yHKUUSA nmeet HambornblUee, HO HE MMEET HaMMEHbLLIEro 3HA4YEHUN
r) NMHenHasa PyHKUMA UMEeET HanMeEHbLUEE, HO HE UMEeEeT HanbonbLUEro 3Ha4YeHUM
26. Beibepute npaBunbHoOe yTBEPXKAEHUE
a) rmnepbona - aTo Bcerga rpadmk PyHKUUmM obpaTHON NPONOPLMOHANbHOCTH
0) rpadmkom obpaTHOM NPONOPLMOHANLHOCTU BCeraa sensieTcsa rmnepbona



B) rpacdmkom obpaTHOM MNPOMOPLIMOHANBHOCTM MOXET ObiTb rmnepbona wnuM npsmas B 3aBUCMMOCTU OT
KoadhduLmMeHTa NponopLUMoHanbHOCTH
r) rpadmkom oyHKLMU oBpaTHOM NPONopLMOHanbHOCTU BCeraa aBnseTcsa npsmasi

Tecm Ne8
1. BbibepuTe npaBunbHbIe YTBEPXKAEHUS:
a) CyLLeCTBYIOT paBHOBENWKNE, HO HE PaBHOCOCTaBIEHHbIE, Uryphbl;
6) He cylecTBYeT paBHOBENNKNX, HO HE PaBHOCOCTaBMEHHbIX MHOrOYroflbHUKOB;
B) ecnu ourypbl paBHOCOCTaBIIEHHbIE, TO OHV PABHOBENMWKNE;
r) dovrypbl paBHOBENWKN TOrAa U TONbKO TOrAa, KOrga OHWM PaBHOCOCTaBIIEHbI.
2. Beibepute napbl BENUYMH, MeXyY KOTOPbIMU CYLLECTBYET NPSIMO MPONOPLUOHanbHas 3aBUCUMOCTb.
a) paccTosHMe N CKOPOCTb NMPU PaBHOMEPHOM OBVXKEHWUN;
6) paccTosiHMe 1 Bpems Npu paBHOMEPHOM ABWKEHWM;
B) CKOPOCTb U BpeMsi MpU paBHOMEPHOM ABWKEHUU
r) paguyc Kpyra u ero nnowagp.
3. Bbibepute npaBunbHble yTBEPXKOEHUS:
a) AnviHa oTpeska, HeCOM3MEPMMOro C ATaNOHOM, BblpaXaeTcs nppaunoHarbHbIM YUCIOM;
6) AnvMHa oTpeska, COM3MEPUMOro C 3TarioHOM, BblpaXkaeTcs paunoHanbHbIM YUCAOM. 3TO YUCIIO HE MOXeT BbITb
uenbim;
B) NpMMep HECOM3MEPMMbIX OTPE3KOB - CTOPOHAa KBagparta U ero guaroHans;
) OTPE30K COM3MEPUM C 3TANIOHOM, ECINN ATANOH YKNaablBaeTCs B OTPE3KE Lieioe YUCIo pas.
4. EgyHnuy uamepeHust OnuHbl OTpe3ka yMeHblunvM B 4 pasa. Kak M3MEeHUTCs YUCNEeHHOE 3HaYeHue ANvHbI
oTpeska?
a) yBenuuutcd B 4 pasa;
6) ymeHbLLINTCA B 4 pa3a;
B) HE N3MEHUTCH;
r) yMeHbLNTCSA B 2 pasa.
5. EAvHMUy namepeHus AnviHbl oTpeska ymeHblnnun B 4 pasa. Kak usmeHuTcs gnvHa otpeska?
a) ysenuuutca B 4 pasa;
6) ymeHbLLINTCA B 4 pasa;
B) HE N3MEHUTCH;
r) yMeHbLUNTCS B 2 pasa.
6. EovHuuy uv3mepeHus nnowagu yesenuuunu B 4 pas3a. Kak U3MEHMTCA 4YWCNEHHOE 3HayeHue MroLllaam
N3MepSIEMOro MHOTOYrosbHuKa?
a) yBenunuutca B 4 pasa;
6) ymeHbLLINTCA B 4 pa3a;
B) HE N3MEHUTCH;
r) ymeHbwmntcs B 16 pas.
7. BbibepuTte napbl 0OAHOPOAHBLIX BEMWNYNH:
a) o6bEM Lapa n EMKOCTb COCyaa;
6) nnowaab 60KOBON MOBEPXHOCTU KOHYCa U OOBEM KOHYCa;
B) AnuHa obpasyloLlen umnuHapa n pagmyc cdepsl;
r) nepMmMeTp TpeyronbHMKa 1 NoLaab TPEYrosibHUKa.
8. BbibepuTe napbl BENNYUH, MEXAY KOTOPbIMU CyLLIECTBYET 06paTHO NponopLMoHarnbHasi 3aBUCMMOCTb.
a) paccTosiHME N CKOPOCTb NMPU PaBHOMEPHOM OBWDKEHWUN;
6) paccTosiHMe 1 BpeMs Npu paBHOMEPHOM ABWXKEHWM;
B) CKOPOCTb U BpeEMS MpU paBHOMEPHOM OBWKEHUN;
r) ueHa n CTOMMOCTb.
9. BbibepuTe npaBuibHOE YTBEPXKAEHNE:
a) CyLLeCTBYIOT reomeTpuyeckue ourypbl, He MetoLme nnowaau;
6) durypa nmeeT nnowaab TOraa u TONbKO TOrAa, Korga oHa nrnockas;
B) ecnu courypa nrockasi, ToO OHa MMeeT nnowaap;
r) ntobasi nnockasa cdovrypa nmeet nmdo nrowags, MMéo anuHy.
10. Bbibepute napbl 04HOPOAHBLIX BEMUYUH:
a) nnowaab cdepbl 1 06bEM Lapa;
6) nnowaab ccepbl M NNowaas Tpaneyuy;
B) Nrowaab Kpyra u anmHa oKpyXHOCTH;
r) NnepMMeTp MHOTOYroflbHUKA U ANMHA OKPY>KHOCTYU
11. Bbibepute NnpaBuNbLHOE yTBEPXKAEHME:
a) nobble ABa OTpeska Bcerga umeroT obLuLyo Mepy;
0) conamepumble OTPE3KN NMEIOT EANHCTBEHHYHO OOLLYO Mepy;
B) COM3MEPUMbIE OTPE3KN MMEIT BECKOHEYHOE MHOXECTBO OOLUX Mep;
r) oBa OTpeska COM3MEpPUMbI, ECITN MEHbLLMI OTPE3OK YKNaablBaeTcsa B GonblueM Lienoe 4mcrno pas.
12. Beibepute npaBunbHble YTBEPXKAEHUS:



a) OTpeskn, AnnHom 6 cm n 8 cM comsmepumbl. Mix obLiasa mepa - OTpe3oK ANNHOM 3 CM.

6) oTpesku, ANVHON 6 CM 1 8 CM HECOU3MEPUMBbI, TaK KaK HU OOWMH U3 HUX HEe YIOXUTCS B APYrOM Liefioe Y1CIo pas3
B) OTpe3ku, AnrMHOM 6 cM 1 8 cMm couamepumsl. x obLuas mepa - oTpesok AnrMHON 1 cM.

r) OTpesku, AnNnHOM 6 cMm 1 8 cm comamepumbl. Mx obiasi mepa - oTpe3ok ANMHON 5 MM.

13. BeibepuTe npaBunsHoe yTBepXXaeHne

a) CTopoHa KBajparta 1 ero gmaroHans COM3mMepumMbl B NtoboOM KBagpare;

0) cTopoHa kBaapaTta v ero guaroHans MOryT 6biTb COU3MEPUMBI;

B) HM B KAKOM KBagpaTe CTOpOHa He coM3MepuMa C AuaroHarbio;

I) H/ B KaKOM MPSIMOYrOfibHNKE CTOPOHbI HECOM3MEPUMBI C AMAroHarsbHo.

14. [na n3MmepeHus nnowiagM kBagpata CO CTOPOHOM 6 cM Bbibpanu B KadeCTBE MEpPKU MPSIMOYrOSibHbIN
paBHOOELpEHHbIN TPEeyronbHUK ¢ katetoMm 1 cM. Yemy paBHO 4MCneHHOEe 3HaveHue nnoLwagn Keagparta npu
BbIOpaHHOW e4MHNLIE N3MEPEHUSI.

a) 36 kB. eq;

0) 6 kB.ef;

B) 18 kB. ef;

r) 72 ks. eq.

15. BeiGepute npaBunbHble yteepxaeHusi. 30 KB. CM...

a) 6onbLue 1 kB. oM;

0) meHbLle 1 kB. oM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. AM;

4) paBHo 0,3 kB.OM.

16. Bbibepute npaBunbHbIE YTBEPXKAEHUS:

a) 4ns Toro, 4tobbl HAWTK NNoLwaab NPSIMOYrofIbHOIO TPEYrofibHUKa JOCTaTOYHO 3HaTb AJINHY €ro KaTeToB;
6) onsa Toro, YToObl HANTK Nnowaab NPSAMOYroSIbHOrO TPEYrorbHMKa HEOOX0AMMO 3HaTb AJIMHY €ro rmnoTeHy3bl 1
BbICOTbI, OMYLLEHHON Ha TMNOTEHY3Y;

B) CyLLEeCTBYIOT poMObl, Nowwaab KOTOpbIX paBHa KBagpaTy AMMHbI CTOPOHbI;

r) Ans Toro, YToObl HANTK NnoLwaab napannenorpaMmma, Hy>HO NMEPEMHOXNTb Er0 COCeHNE CTOPOHbI.
17. Bolbepute npaBunsHoe yTBepxaeHue:

a) paBHOBENWNKMNE TPEYTONbHUKM - 3TO TPEYroNbHUKN, COOTBETCTBYHOLLNE CTOPOHBLI KOTOPbIX PaBHbI;

6) CyLLEeCTBYIOT paBHble, HO HE PABHOBENUKME TPEYrONbHUKY;

B) CYLLECTBYIOT paBHOBENMNKNE, HO HE PaBHbIE TPEYIONbHUKMY;

r) TPEYronbHUK HE MOXET ObiTb PABHOBESMK YETbIPEXYTONbHUKY

18. PaBHOCOCTaBneHHbIe MHOMOYrofbHUKM - 3TO...

a) MHOTOYroflbHUKK, KOTOPbIE MOXHO CMOXUTb U3 OAMHAKOBOr0 KONMYECTBa PaBHbIX TPEYronbHUKOB;
6) MHOrOYroflbHMKKN, KOTOPbIE MOXHO CIIOXWUTb U3 OAVUHAKOBOIO KONMYECTBA PABHOBENMKNX TPEYTrONIbHUKOB;
B) MHOTOYronbHWKK, UMEKLLNE OONHAKOBOE KONMYECTBO YITOB;

) MHOrOYronbHUKK, UMEKLLME paBHbIE NMOLLaaNn.

19. Bbibepute npaBunbHble YTBEPXKAESHNS

a) nobble ABa paBHbIX MHOrOYrofibHUKa PaBHOBEMWKMY;

6) nobble ABa paBHOBENNKNX MHOFOYrofibHMKa PaBHbI;

B) NMtoGble ABa paBHbIX MHOIOYroflbHMKa PaBHOCOCTABIIEHHbIE;

r) niobble oBa paBHOCOCTABMEHHbBIX MHOIOYrofbHMKA PaBHOBENMKU

20. B 1 kB.M...

a) 100 kB. cm;

6) 1000 kB cwm;

B) 100000 kB cwm;

r) 10000 kB.cMm.

21. B 1 TOHHE...

a) 10 ueHTHepoB;

6) 1000 LEeHTHepOB;

B) 100 ueHTHepoB.

22. B 1 nutpe...

a) 10 ky6. am;

6) 1 ky6.aMm;

B) 100 ky6.am;

r) 1000 ky6. om.

23. 1 ra-aTo...

a) 10000 kB.wMm;

6) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. Yto6bl yBENNYMTL TOYHOCTb M3MEPEHUS Nrowaam Urypbl C MOMOLLIbIO NaneTkn HYXHO. ..

a) B3ATb naneTky, pa3butyto Ha 6onee menkne kBagparbl;



0) B3aTb NaneTky, pa3butyto Ha 6onee KpynHble KBagpaThl;

B) HanoXuTb MNaneTKy Ha urypy HecKkonbko pa3 pasHbiMu crnocobamu M HamTu cpegHee apudmeTnyeckoe
3HaveHue Bcex pe3ynbTaToB,;

r) HANOXMWTb NaneTKy Ha PUrypy HECKOMNbKO pa3 pasHbiMu cnocobamu 1 BblbpaTb HanbonbLumnin pesynsTarT.

25. Bbibepute napbl BEMUYNH, KOTOPbIE MOXHO CpaBHMBATbL Mexay cobon:

a) NnepMMeTp MHOroyronbHUKa 1 NnoLwagb MHOrOYronbHUKa;

0) nepMMeTp MHOroyronbHUKa 1 AnvHy OTpeska;

B) Maccy Tena u obbem Tena;

r) obbem Tena v nnowagb NOBEPXHOCTU Tena.

26. BeibepuTte npaBunbHoe yTBepxaeHue: "MoXHO CpaBHUBATb BEMNUYMHDI...

a) TONbKO €Crny OHWN N3MEePEHbI OOHON N TON Xe eANHULEN N3MEPEHUS;

0) ogHOpPOAHbIE BENMUYMHDI;

B) NtoOble BENNYMHBI;

r) BENUYMHbI, XapaKkTepuaytoLme OauH N TOT Xe OOBEKT.

27. Bbibepute napbl YUCNIEHHbIX 3HAYEHUA BEMUYUH, MeXOY KOTOPbIMUA MOXHO NMOCTaBUTb 3HaK 6onbllue, MeHbLle
UNu paBHoO:

a) 30 apWwuH n 2 km;

6)5ran8uy;

B)2apaun3n;

r) 1 Bepcta un 6 AAMOB;

4) 2 cekyHabl 1 3 mecsaua.

28. [Inga Toro 4toObl HAWTK MOLWaAb NPSAMOYIOfIbHOrO TPEYronbHYKa...

a) HeobXoAMMO 3HaTb ero rMMMoTEHY3Y U BbICOTY, MPOBEAEHHYIO K TMMOTEHY3€E

6) BOCTATOYHO 3HaTb €ro KaTeThbl

B) 4OCTATOYHO 3HaTb €ro CTOPOHBI

r) AOCTaTOYHO 3HaTb OAHY U3 CTOPOH M OCTPbIN Yron

29. Nnowaab pomba paBHa...

a) NonoBuMHe KBagpaTa ero CTOPOHbI

0) NonoBMHe NpoM3BEaEHNSA €ro guaroHanemn

B) Npon3BeaeHUI0 KBagpaTa ero CTOPOHbI Ha CUHYC yrna Mexay CToOpoHamum

r) NonoBMHE NPOU3BEAEHMS CTOPOHbI HA BbICOTY, MPOBEAEHHYIO K 3TOW CTOPOHE

30. MNMnowagb napannenorpamma...

a) Bcerga paBHa Npou3BeaeHN0 ero CTOPOH, BbIXOASALLMX U3 OOHOM BEPLUMHBI

6) paBHa NpoOM3BEAEHNIO CTOPOHbI Ha BbICOTY, MPOBEAEHHYIO K 9TON CTOPOHE

B) MOXeT ObITb paBHa NPOVU3BEAEHUIO Er0 CTOPOH, BbIXOAALLMX U3 OLHOW BEPLUUHBI

r) He MOXeT ObITb paBHa KBagpaTy €ro CTOPOHbI

31. [ins Toro, 4To6bl NNoLaab NPSMOYrofibHMKa paBHANACh NoLaan NpsMOYrofibHOrO TPeyronbHUKa AOCTaTOYHO,
4TOGBI

a) KaTeTbl NPSAMOYrofibHUKA PaBHANUCL CTOPOHAM MPSIMOYronbHUKA

6) kaTeTbl NpAMOYronbHWKa 6blnn B 2 pasa 60onblue CTOPOH NPSIMOKYTOfbHMKA

B) OOWH M3 KaTeTOB PaBHSAMNCSH OQHOW CTOPOHE MPSIMOYrofibHMKa, a BTOPOW KaTeT Obin B 2 pa3a 6onblue BTOpOK
CTOPOHbI NMPSAMOYrONbHMUKA

r) oouH 13 kateToB Obin B 4 pa3a 6onblue O4HOW N3 CTOPOH NPSMOYrofbHKKA, a APYron - B 2 pa3a MeHbLUe BTOPOM
CTOPOHbI MPAMOYTrOfbHNKA

Tecm Ne9
1. Kakol rpynnbl akcMom HeT B akcuomatuke unebepra?
a) rpynna akCMoM NpUHaAIeXHOCTH
0) rpynna akcMom napansenbHOCTH
B) rpynna akcuom yrnopsgo4eHHOCTU
r) rpynna akcMoMm KOHTPYSHTHOCTU
2. B rpynne akcuom HenpepbIBHOCTY ...
a) 1 akcmoma
6) 2 akcnomel
B) 3 akC1OMblI
r) 4 akcuomsbl
3. Mpynna akcrom nopsigka akcMomatuky MnbbepTta onpegenser...
a) oTHoLUeHWe "MeHbLUe" 1 YyNOopSAOYEHHOCTb MHOXECTBA AEeNCTBUTENbHbIX YNCEN
6) oTHOLWEHME "MeHbLUE" Y BO3MOXXHOCTb CPaBHEHWS OJTMH OTPE3KOB U Mep YrioB
B) OTHOLLEHMe "nNpaBee” 1 ynopsago4yeHHOCTb TOYEK Ha NPSIMOM
r) OTHOWEHUWE "NexaTb Mexay" n CBOMCTBa B3aUMHOIO pacnonoXeHNst TOYEK Ha MPSMOW M NIIOCKOCTU
4. 'pynna akcrMom KOrpyaHTOCTM akcnomatukm Munsbepta onpegenser...
a) paBEHCTBO OTPE3KOB U YIMoB



0) paBEeHCTBO TPEYrosibHUKOB
B) paBEHCTBO IHOObIX reoMeTpu4eckmx uryp
) paBeHCTBO nroLlanen guryp
5. Akcuombl, cchopmynmpoBaHHble EBknnaom B "Havanax" oTHOCATCS K...
a) BenuunHam
6) Toukam 1 NpsAMbIM
B) HaTyparnbHbIM YMCrnam
r) oTpeskam u yrnam
6. MNMocTtynaTsl, cpopmynupoBaHHblie EBknvaom B "Havanax"...
a) ONMCbIBalOT OCHOBHbIE OOBEKTLI EBKNNAOBOW reOMeTpUm
6) BblpaXatoT BO3MOXHOCTb OCHOBHbIX MOCTPOEHUN
B) OMMCLIBAIOT B3aMHOE PaCMoSIOXEHMNE TOYEK U NMPSAMbIX Ha MIIOCKOCTU
r) ONMCbIBalOT CBOMCTBA OTHOLUEHMS paBeHCTBa
7. Kakne 13 nepevmcneHHbixX uryp He ABRASOTCS BbIMYKAbIMU?
a) ksagpaTt
0) oTpesok
B) OKPY>XHOCTb
r) npsmas
R) yron
8. B pesynbTaTte HekoToporo npeobpasoBaHust TpeyronbHuka ABC nepewen B TpeyronbHuk AB1Ci Tak, 4TO
BC=2B1C1, Touka A nexut mexay Todkamu B n B1. 310 npeobpasoBaHue siBNaeTcs
a) LeHTpanbHON CUMMETPUEN C LEHTPOM B TOUKe A
6) romoTeTmen ¢ koadpduumeHTom -1/2
B) romoTeTunen ¢ koacpgpuumneHtom 1/2
r) romoteTnen ¢ koapuuneHTom 2
A) romoTeTuen ¢ koaduuneHTom -2.
9. PaBHOGeapeHHbIN TpeyronbHuk ABC B pesynbtate HEKOTOpOro npeobpasoBaHUsa nepexoaut cam B cebs Tak,
yTo BepwuHa C nepexognt cama B cebs, BepwmHa A nepexoauT B BepliuHy B, a BepwunHa B - B BepmHy A. 370
npeobpasoBaHue -
a) oceBasi cCUMMETpUS
0) ToxxgecTBeHHOe NnpeobpasoBaHue
B) LleHTpanbHasi CMMMETpUs
r) napannenbHbIA NepeHoc
10. Bbibepute gurypy, He UMEILLYIO LEHTpPa CUMMETPUN
a) OKPYXXHOCTb
0) kBagpat
B) OTpe30K
r) paBHobokas Tpaneuus
11. Belbepute curypy, He UMeIOLLYI0 OCU CUMMETPUK
a) OKPYXXHOCTb
6) kBagpat
B) OTpe30kK
r) paBHobokas Tpaneuus
12. B MHororpaHHuke 8 BepLUuH, 6 rpaHen. Ckonbko B HeM pebep?
a)10
6)8
B) 12
r)14
13. B mHororpaHHunke8 BepLunH n 14 pebep. YTo 3TO 3@ MHOrOrpaHHUK
a) napannenenvneg
6) cemnyronbHas nMpamuga
B) TpeyronbHas npusma
r) nATUyronbHas nupamuaa

19.3.3 MNMepeyeHb 3aaaHU ANA KOHTPOSbHbIX paboTt
1. KonmponbHasi paboma Ne1 «3nemeHmbl meopuu MHoXxecme. Coomeemcmeusi U OMHOWEHUS.
AnemeHmbI Mamemamuyeckol nno2uku» (KonmponbHasi paboma Ne1 dnst 390)
Llenb paboTbl: MPOBEPUTL U OLEHNTL YPOBEHL OBNageHns nokasarensmm dopmmpyembix komneTeHumnn OK-3 n
OK-6, 0603Ha4eHHbIMM B Tabnuue 19.1
3agaym paboTbl:
1. npoBepuTL OBNageHme MeToAoOM MaTtemMaTUyYecKoro AokasatenbcrBa (MeTogoM ABONHOIO BKITHOYEHNS)
2. MeTogaMuM MaTemaTM4ecKoro MoAenvpoBaHus (guarpammbl Onnepa-BenHa, rpadbl n rpadwukn, dopmynbl,
MaTeMaTn4eckue 1 fiormyeckne BolpakeHus n T.4.);



3. cnocobamm KOHCTPYMPOBAHMWS CIIOXKHBIX JIOTMYECKUX BbICKa3biBaHWM, B TOM YMCIe COAepKalUyX NepeMeHHble U
KBaHTOpbI, CMOcoBamy KOHCTPYMPOBAHWS FIOTMYECKN BEPHBIX PACCYKAEHWIA;

BAPVAHT 1.

1)
2)

Hantn mHoxectBo 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— MHOXECTBO YETHbIX HaTypanbHbIX Yncesn, 6onbLmx 5, HO MeHbLLKMX 10.

A — MHOXECTBO YEeTbIPEXYIONbHUKOB, B — MHOXECTBO NsATUyronbHMkoB, C — MHOXeCTBO Tpaneuun, [ —
MHOXECTBO MHOroyrofnbHuUKoB. W3o6pasute Ha kpyrax Onnepa pfaHHble MHoXecTBa. O603HaubTe
LWTpMXOBKOM MHOXecTBO X=[1/(C'AUB), 3annwunTe ero xapakTepncTnyeckoe CBONCTBO.

Pa3beiTe Ha Knaccbl MHOXECTBO HaTyparibHbIX YMCEN MPU MOMOLLM CBOWCTB: «OblTb YETHbIM», «ObITb
6onbLe 10», «6bITb MeHbLUe 3». [MpruBeauTe NpMMepbl YNCEN U3 KAaXAOro Krnacca 3KBMBaNeHTHOCTH.
Mexgy mHoxectBamn A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} ycTaHOBNeHO cooTBeTCTBUE R: «a npwu
AeneHun Ha 5 gaeT octatok by. lMocTponte rpad aToro COOTBETCTBUSA. YKakmTe obnacte onpeaeneHns un
MHOXECTBO 3Ha4yeHuIn cooTBeTcTBUsA. ByaeTt nu ato cootBeTcTBNE OTOOpaxeHmem? Ecnn ga, To onuwute
ero cBovcTtBa. [locTponte rpacdbl obBpaTHOrO M NPOTMBOMOMOXHOIO COOTBETCTBUWA. 3anuwnte unx
XapaKTepucTnyeckme CBOMCTBaA.

CocTaBbTe Tabnuuy UCTUHHOCTW AMNs BbICKasbiBaHUSA (XAY)V(X—>Z)

Hangute mHOxecTBO UCTUHHOCTM npeaukaTa M(X)=(A(x)«<>B(x))vC(x), rae A(x): «bbiTb 6onble 5», B(x):
«bbITb YeTHbIM», C(x): «aenuTbcst Ha 3». [MpegukaTbl 3agaHbl HA MHOXECTBE HaTypasbHbIX 4ucen,
MeHbLUMX, Unn paBHbiX 10.

MocTponiTe OenyKTMBHOE 3akriodeHue, AokasbiBawowee, 4to uucno 15 penutca Ha 3. CoctaBbTe
MNOrMYECKYI0 CXEMY 3TOr0 YMO3aKITUYEHNsI U NOATBEPANTE €ro NpaBuibHOCTb C MOMOLLLIO KpYroB Junepa.

KpuTepun oueHnBaHma pa6oThbl
OueHka «yOoBeTBOPUTESIbHO» CTABUTCS, ecrnv 06yYatoLwmiics NpaBUIbHO U B MOSTHOM 06beMe BbIMOSTHUM

He MeHee Tpex 3afaHun, UM He MeHee 5 3agaHuiA, gonycTmB 1-2 ownbkn nnn 3-4 Hegodeta. [aHHbIN
obbem paboTbl cBuaetTenbcTByeT o6 oBnageHun dopmupyembiMn komneteHumsammn OK-3 n OK-6 Ha
MUWHMManbHO Heobxoaumom ypoBHe. CTyaeHT NpodeMoHCTpupoBan 6a3oBble MaTemMaTUYeCKME 3HAHMS MO
aaHHon Teme (OK-3), 4yTOo cCBMOETENBbCTBYET O HanIMYMM MUHUMANbHO HEOOXOAMMbIX HaBbIKOB
camonogroTtoBku (OK-6).

OueHka «XOpoLLO CTaBUTCH, ecrim obyyalowmMncsa NpPaBuibHO U B MOMTHOM O6beme BbINONHWUMA HEe MeHee 5
3agaHuii, NMbo BbINONHWN 6-7 3agaHuiA, gonyctus 1-2 owmbkn unn 3-4 Hegodveta [aHHbIn 06beM paboTbl
cBugetenscTByeT 06 oBnageHun cdopmupyembiMm komneteHumamm OK-3 n OK-6 Ha cpegHem ypoBHe.
CTtygeHT npogemoHcTpupoBarn 6a3oBble MaTemMaTMyeckme 3HaHWs MO OAHHOM TeMe U YMEHWe NpUMEHSATb
X Ons pelleHns npaktudeckux 3agad (OK-3), 4To cBMAeTenbCTBYET O HanuMyuum O0CTaTOYHO BbICOKUX
HaBbIKOB CaMOMNOArOTOBKW, JOCTATOMHOM YMEHUM aHanu3npoBaTb Y4eOHYH 3adady U akTyanuanpoBaTb
KaK LUKONbHblE 3HAHWUA, TaK U 3HaHUSA, NornyyYeHHble B BY3e npu nsydyeHum gaHHoOW TeMbl AN ee pelleHus
(OK-6).

OueHka «OTNMYHO» CTaBUTCH, ecnu paboTa BbIMNOMHEHa B MONHOM obbeme. [onyckaeTcs Hanunyune 1-2
Hepo4eToB. [aHHbIl 06bem paboTbl cBMaeTenbcTByeT 06 oBnageHun GopMUpyeMbIMU KOMMETEHLMAMMU
OK-3 1 OK-6 Ha BbICOKOM ypoBHe. CTygeHT npoaeMoHCTpupoBan 6a3oBble MaTemMaTUYECKMe 3HAHUSA Mo
AaHHOW TeMe W YyMeHWe MNpPUMEHATb WX ANA pelleHus MpakTUYecKkMx 3agay, YMeHue BbIMOSHATb
norunyeckue onepaumm aHanus n obodwerre (OK-3). 3To cBMAETENBCTBYET O HANUYNN BbICOKUX HABbIKOB
€CamMonoAroToBKN, YMEHUU aHanu3npoBaTb y4yebHyl 3agadvy M akTyanuanpoBaTb KaK LUKOSbHbIE 3HAHUS,
Tak 1 3HaHWs, nonyveHHole B BY3e npu nsydeHun gaHHOW TeMbl Afsi ee pelleHusl, YMEHUN NpaBuibHO
pacnpegenutb Bpems Npu BbiNonHeHnn paboTbl (OK-6).

KonumponbHas paboma Ne2 «Llenble HeoTpuuaTesnbHbie Yucna. Cucrembl cuncrneHus. lenMuMmocTb»

KonumponbHas paboma Ne3 «BbipaxeHus. YpaBHeHus. HepaBeHcTBa. DYHKUUM»
KoHmponbHasi paboma Ne 4 «Benu4uHbl U Ux usmMepeHue»
Lenb paboTbl: NpOBEPUTL M OLLEHUTHL YPOBEHb OBMNadeHUs nokasatensaMmm hopMmpyemMon
komneTeHumnlk-1, obo3HavyeHHbIMKU B Tabnuue 19.1
3agauu paboTbl.
MpoBepuTb BNageHNWe METOAOM W3MEPEHUS MOJOXKUTENbHbLIX CKansipHbIX BENWYUH W BbINOSIHEHUS

JEeNCTBUIM C BENMUYNUHAMMN.

MpoBepuTb YMEHME peLuaTh 3a4aym ¢ UCMONb30BaHMEM B3aUMOCBA3N MeXAY BENUYMHAMM.

MpoBepuTb yMeHMe peluaTb 3afadv Ha HaxOXOeHWe reoMeTPUYECKMX BEMWYMH: nrowiagn, obbema,
OTVHBI.

MpoBepuTb BNageHne MeTtogamm MaTeMaTUYECKOro foKa3aTenbCTBa YTBEPXKAEHUIA O BENUYMHAX.



BapwmaHT 1.
1. AnvHy oTpeska N3Mepunu cHavana B caHTuMeTpax, a 3aTem B MunnumeTpax. Bo BTopom cnyyae nonyynnm
yuncno Ha 135 meHbblUee, Yem B nepeoM. KakoBa anvHa oTpeska B geuumeTpax?
2. V13 npaMoyronbHOM OO0CKW, LUMpuHa koTopon 6 cm, a anuHa 1,1m Bbipe3anu ksagpaT CO CTOPOHOW 5cCM.
Hangnte nnowanp ocrasllenca yactu. OTBeT Bbipa3nTe B KBagpaTHbIX AeLumMeTpax.
3. [Ba 4yryHHbix Lwwapa guvameTtpamum 24 cm u 34 cMm nepennasunu B oauvH wap. Hahaunte amnametp
nony4eHHoro wapa.
4. ['po3a Havanacb B 10 4.50 MuH. yTpa u npogomkanacb 34. 6 MuUH. CKOMbKO BPEMEHM A0 KOHLa CYTOK
0OCTanochb MO OKOHYaHWUM rpo3bI?
5. [OaH ocTtpoyronbHbii TpeyronbHuk ABC. N3 BepLuunHbl B Ha ctopoHy AC onyuieHa BbicoTta Bl. Ha oTpeskax

AB, BC, A n C[1 noctpoeHbl kBagpaThbl 1, 2, 3 1 4 cooTBETCTBEHHO. [loKaxuTe, 4to S2-S1=S4-Sa.

6. NepeBsHHbIN Bpycok ¢ pebpamu 8 cm, 8 cm n 27 cm TpebyeTca pacnunntb Ha 4 YacTu Tak, YToObl U3 HUX
MO>XHO ObINo cocTaBuTh Ky6. Kak aTo cgenatb?

Kputepun oueHuBaHus paboThbl

1. OueHKa «yOoBneTBOPUTENbHO» CTaBUTCS, ecrnv Oby4alrLlMINCa NPaBUIIBHO M B MOMIHOM obbeme
BbINOMHMWIT HE MEHee Tpex 3adaHun, UM He MeHee 4 3adaHui, AonycTuB He 6onee 1 OWKMOKN KK
He B6onee 2-3 Hepgo4veToB. [aHHbLIN 06beM paboTbl CBUOETENLCTBYET 06 oBNageHun opmMmpyemMmon
komneTteHumen [MK-1 Ha MuHUManbHO Heobxoammom ypoBHe. CTygoeHT MpoOEeMOHCTPMpOBan
DOasoBble MaTemaTMyeckMe 3HaHuA Mo JaHHOM Teme, Heobxoaumble Ons OOy4eHWss MNagLwumx
LLKONBbHUKOB coaepxaTernbHOW NMMHUM «BenunumHel» gucumnnunHbl «MaTtematukar» (MK-1).

2. OueHka «XOpoLIO CTaBuTCs, ecnu oby4varowmMnca npaBuibHO U B MOMHOM OOGbeMe BbIMOMHU He
MeHee 4 3agaHui, nMbo BbINONHMN 5 3agaHui, gonyctms He 6Gonee 1-2 owwubok npu obuiew
NpaBuUMnbHOCTU Xo4a peLUeHNs (BO3MOXHO BbIYUCIUTENbHLIX OLWMBOK), U He 6onee3-4 Hego4YeToB
HaHHbin 06bem paboTbl cBMaeTenbcTBYeT 06 oBnageHun dhopmupyemon komneteHumen MK-1 Ha
cpegHem ypoBHe. CTydeHT nNpoaeMOHCTpupoBan 6a3oBble MaTeMaTUYecKMe 3HaHWsSt MO [AaHHOW
TEME U yMEeHVe MNPUMEHATb WX ONS pelleHunst NpakTUYecKMx 3agad, YTo cBuaeTensctByetr 06
YMEHUN aHanM3npoBaTtb y4ebHy0 3aady U akTyanuanmpoBaTh Kak LUKOSbHbIE 3HaHUA, TaK U 3HaHUS,
nonyyeHHole B BY3e npu wu3yyeHunm paHHOW Tembl ONA e€e peleHus. 3HaHus u  yMeHwus,
NPOAEMOHCTPUPOBaHHbIE  CTYOEHTOM HeoOxoauMMbl ANns  0o0ydeHus MMafdwmx  LUKOSbHUKOB
cogepxartenbHon nuHUM «BenunuuHel» ancuunnuHel «Matematuka» u MoryT ObiTb UCMNONb30BaHbI
NpW opraHn3aumm KPYXKoBbIX 3aHATUIA ¢ MAaawmmMn wkonbHmukamu (MK-1).

3. OueHka «OTNMYHO» CTaBUTCH, ecnu paboTa BbINoNHeHa B NONHOM ob6beme. [lonyckaeTcs Hanuyme
1-2 HepoueToB. [aHHbIN 00bemM paboTbl cBugeTenbcTByeT 006 oBnageHun ¢opmMmpyeMmon
komneTeHuun MNK-1 Ha BbicokoMm ypoBHe. CTyaeHT npogemoHcTpupoBsan 6a3oBble MatemaTnyeckme
3HaHMA MO OAHHOW TeMEe U YyMEHWEe MPUMEHSITb UX ANS PeLleHUs NpakTUYecKux 3agad, ymeHue
BbIMOMHATE ~ JIOTMYEecKMe  onepaumm  aHanmM3 1 obobuweHne. 3HaHUMA UM YMEHwus,
NPOAEMOHCTPUPOBAHHbIE  CTYQEHTOM HeoOXoauMMbl ANns  o0ydeHus MMafwmx  LUKOSNbHUKOB
cogepxaTenbHOW NUHUN «BenuunHbl» ancumnnuHbl «MatemaTtuka» M MoryT ObiTb MCMOMb30BaHbI
NPy OpraHM3auum KpPYXKKOBbIX 3aHATMA C MMafWVMK  LUKOfIbHUKaMK, a Takke opraHusauuun
arnemMeHTapHON nccrnegoBaTenbCkon AeaTenbHOCTM MAaawmx WwkonbHukoB (MK-1).

2) KoumponbHass paboma Ne2 «llenble HeompuuamesbHble 4ucna. PacwupeHue noHsmusi
qyucna» (KonmposnbHas paboma Ne 2 dns 390)

Llenb paboTtbl: NpoBEPUTb M OLEHUTbL YPOBEHb OBMafeHus nokasartensamu cdopmupyemon komneteHumu [MK-1,
0603Ha4eHHbIMU B Tabnuue 19.1

3agauu paboThl:

1. npoBepuTbL OBNageHMe MeTO4OM MaTeMaTMYECKOro AokaszaTenscTea (METOAOM MaTeEMaTUYECKOA MHOYKLNM)

2. cnocobamu BbINOMHEHNST apumeTnyecknx 4eNCTBMN Hag HaTyparnbHbIMU YNCNAaMU B Pa3fnyHbIX NOAXoAax K
NMOCTPOEHMWIO CUCTEMbI HATyparbHbIX YMCENT;

3. obwum meToaoM 3anvcu, YTEHWS U BbIMOSHEHWUS apuPMETUYECKMX AENCTBMMA C YMCMaMu B MO3ULIMOHHbIX
cMcTeMax CHUCMEHUS;

4. paumoHaneHbIMY NPUEMamMm NMMCbMEHHBIX BbIYMCNIEHWI C OENCTBUTENBbHBIMU YMCHaMu;

5. OCBOEHHOCTb OCHOBHbIX MOHATUA TEOPUU OAENMMOCTM U YMEHME UCMONb30BaTb TEOPETUYECKNE 3HAHUSA NO 3TON
Teme ANs peLleHnst NPakTUYEeCKNX 3agau.

BAPVAHT 1.



1. Wcnonb3ys meton matemMaTM4yeckon MHOYKUMK, IOKaXMTE, YTO Ans Nio6Goro HaTypanbHOro Yvicna n
cnpaBeaiIMBO PaBEHCTBO:

n*(n+1)
—

2. MCHOJ’Ib3yFI MeTo4 MaTtemaTU4eCcKon NHOYKUUWN, OOKaXXUTe, 4YTO OANnA ntoboro HaTypalribHOro 4Ymcna n
NCTUHHO yTBepXaeHue:

4" +15n-1)9

Beluncnute: 12347 — 33337 : 137. OTBeT nNpeacTaBbTe B NATEPUYHON CUCTEME CHUCTIEHUS.
Asnsetca nu Yncno 237 B3aMMHO-NPOCTLIM C:
a) 45; 6) 158; B)79; r1)2007?
Hangnte ¢ nomowbto anroputma Eesknunga HOL uncen 2849 n 5880.
Hangute HOO n HOK uncen, npeactaBmeB nx B KAHOHNYECKOM BUAE: 299 1 391.
MpeactaBbTe cneytolme o6bIKHOBEHHbIE APOOU B BUAE AECATUYHbIX:
3 2

a)25; 6)13.

134284 -4 nd=

Hw

No o

8. Bbluncnure:
1

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

9. HaVID,VlTe TpW NnepBbiX OeCATUYHbIX 3HaKa CyMMbl X+y, ecllun.
x=V11 | y=3 1718191011 ---

10. yﬂpOCTI/ITe BblpaXXeHne " BblIACHUTE, KaAKUM YUCITIOM ABJIAETCA ero 3Ha4eHune:

Vie2 -2
NN AN

Kputepun oueHmMBaHuna paboTbl

1. OueHka «ygoBNeTBOPUTENBHO» CTAaBUTCS, €Crv 00yYatoLNnCs NpaBuITbHO 1 B MOSTHOM 06beMe BbINOSIHWI
He MeHee Tpex 3adaHun, UM He MeHee 4 3agaHui, gonyctuB He Bornee 1 owwunbkm nnn He Bonee 2-3
HegoyeToB. [laHHbIN 06beM paboThl cBMaeTeNsCTBYET 06 oBNageHun popmupyemon komneteHumen MK-1
Ha MMHUManbHO Heobxo4MMOM ypoBHe. CTyoeHT NpoaeMOoHCTpupoBan 6a3oBble MaTeMaTUyeckne 3HaHus
no JaHHOW Teme, Heobxoanmble s 00yvyeHUs MNaglWwmx LKOMbHUKOB YMCIOBOW codepXXaTenbHON NnMHUM
avcumnnuHel «Matematukay» (MK-1).

2. OueHka «XOpoLLO CTaBUTCH, ecnn obyYarloLUnca NpaBUNbHO M B NOMHOM obbeMe BbIMOMHUI He MeHee 4
3agaHuii, nMbo BeINONHWN 5 3agaHuiA, gonyctuB He 6ornee 1-2 owmnbok nNpu obLien NpaBUIbHOCTM Xo4a
pelleHns (BO3MOXHO BbIYUCIUTENbHBLIX OWNOOK), unn He 6onee3-4 HepoyeToB [JaHHbIN 0O0bem paboThl
cBugeTenbcTByeT 06 oBnageHun dopmmpyemon komneTteHumen [K-1 Ha cpegHem ypoBHe. CTygeHT
npogemMoHcTpupoBarn 6a3oBble MaTemMaTMyYecKMe 3HaHWA MO OaHHOW TEME W YMEHWe MPUMEHATb UX AN
peLLleHns NpakTUYEeCKMX 3adad, 4YTO cBMAETENbCTBYET 06 yMeHuM aHanm3mpoBaTb ydebHyto 3agady u
aKTyanu3npoBaTb Kak LUKOSbHbIE 3HAHWS, TaK U 3HaHUS, NonydYeHHble B BY3e npu nayvyeHun gaHHom Tembl
ansa ee peweHns. 3HaHMa U yMEHUs, NMPOLEMOHCTPUPOBAHHBIE CTYAEHTOM Heobxoanmbl And oby4vyeHus
MMaALINX LWIKOSNbHUKOB YMCMIOBOW coAepXKaTenbHOW NUHUM aucumunnuHel «Matematuka» m Moryt ObiTb
NCNONb30BaHbl NPU OPraHM3aL MmN KPY>KKOBbIX 3aHATUI C Mnagwmmm wkonbHukamm (MK-1).

3. OueHka «OTnM4YHO» CTaBUTCH, ecnu paboTa BbINONIHEHA B NMONHOM obbeMe. [onyckaetca Hanuuve 1-2
Hefo4yeToB. [JaHHbln 06beM paboTbl cBMaeTenscTByeT 06 oBnageHun dopmmupyemont komneteHumm MK-1
Ha BbICOKOM ypoBHe. CTyAeHT NpoAeMOHCTpupoBan 6a30Bble MaTeMaTUYeCKME 3HAHMSA MO AaHHON TeMe U
yMeHMe MNPUMEHATb UX ANA PeLleHUs NPakTUYecKMx 3afadv, YMEHWE BbIMOMHATL FIOrMYeckne onepaumm
aHanM3 u o06o6LleHne. 3HaHMA UM YMeHUs, NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl AnA
00y4yeHusa MnagLwmnx WKOMbHMKOB YMCIIOBOW coaepXaTernbHON NIMHUKN OUCUMMMHBl «MaTtemaTtunka» u moryT
OblTb MCMONb30BaHbl MPU OPraHM3aLMyM KPYXKKOBbIX 3aHATUA C MMadWMMW  LUKONbHUKaMK, a Takke
opraHusaumm aneMeHTapHOW NCCrefoBaTeNbCKOM AeATENbHOCTU Mnagwmx wkornbHukos (MK-1).

3) KonmponbHas paboma Ne3 «BbipaxxeHusi. YpasHeHusi. HepaeHcmea. ®yHkyuu» (KohmponbHasi paboma
Ne3 ons 3¢0)

Lenb paboTbl: NpoBepuTb 1 OLEHUTb YPOBEHb OBMAAEHUs NokasaTensaMu opMUpyeMbIX KOMNETEHLUN
MK-1 n OK-3, o6o3Ha4yeHHbIMK B Tabnuue 19.1



3apaum paboThbl.
1. [MpoBeputb oBrageHne obyvaroWMMncs MeETOAAaMN PELLEHUS] YPABHEHWUA, HEPABEHCTB U X CUCTEM.

2. [poBepuTb OBNageHue pasnuyHbIMKM CNocobamm peLleHns TEeKCTOBbIX 3aad.
3. [lpoBepuTb CHOPMUPOBAHHOCTb BbIYMCMAUTEMBHBLIX HABbIKOB (apudmeTnyeckme OEeWCTBus C
OEeNCTBUTENbHBIMU Yucnamm)

BapwmaHT 1.

11.
12.

13.

14.

Vx+3

Hagnte obnactb onpeaenennst BblpaxeHus X
MocTpoiite rpadmk yHKLNK, NONb3YACh JIMHENHBIMK NPeobpa3oBaHUSMU, U ONULLNTE €€ CBOICTBA
1

y:3_x—2

Hangute 3HayeHue BblpaKeHus:

1 3 .1

1 254321 45231 oas 00

7 15 3 462l || Looizs
3 3) 7

0,2

3x-2 x—-4 15x-3
n _

PelinTe ypaBHeHue: -
x=3 x+3 2 —9

PewunTe rpadunyeckn cucteMy ypaBHEHUIA:
2x+4y=17
{6y —4x=1
PewwuTe cuctemy HepaBeHCTB:
03x—4+x<72—8x
2x—-7-0,2x<(@8x—-5)-0,3

. Pewunte cuctemy HepaBeHCTB rpadhnyecku:

2x-3y+13>0
x+y—-620

B kneTKy nmocaxeHbl KpOnuKM M dasaHbl. Y XMBOTHbIX BMecTe 35 ronoB M 94 Horu. Ckonbko Obino

KPOJIMKOB M1 CKOSbKO ha3aHoB?

Cocyn émMKoCcTbio 8n HamonHeH BO34yxoM, cogepxawum 16% kucnopoga. M3 aToro cocyda BbinyckakoT

HEeKoTOpoe KONMMYEeCTBO BO3AdyXa WM BMYCKAKOT Takoe e KONMYEeCTBO a3oTa, Nocfe Yero onsiTb BbiMyCKaloT

Takoe e, Kak U B NepBbl pas, KONMMYECTBO CMECU U ONsiTb AOMOMHAKT TakMM Xe KONM4ecTBOM a3oTa. B

HOBOW CMecu okasanocb kucrnopoga 9%. Onpegenntb, MO CKOMbKO MUTPOB BbiNyCKanochb Kaxabl pas u3

cocyaa.

Pelunte HepaBeHCTBO METOLOM UHTEPBAIOB:

2
x2 +x-2 >0
x°—x+12

Kputepum oueHnBaHus.

1. OueHKka «yOoBMNETBOPUTENBHO» CTaBMTCS, €cnv OOy4yarLlMiACa MpaBuIlbHO M B MOMHOM obbeme
BbINMOSIHUIT HE MeHee Tpex 3afdaHuh, UM He MeHee 5 3agaHui, gonyctmB 1-2 owwunbkm mnm 3-4
Hepo4eTa. OaHHbii  obbem paboTbl cBugetenscTByeT 006 oBnageHun opmupyembiMm
komneTteHuuamm OK-3 u MK-1 Ha MuHMManbHO HeobxogmMmom ypoBHe. CTyaeHT NPOAEMOHCTPMpPOBan
b6a3oBble MaTemMaTuyeckne 3HaHus no pgaHHon Teme (OK-3), 4yTo cBMaeTenbCTBYeT O Hanmmyuu
MOPOroBOr0 YpOBHS TEOPETUYECKON MOArOTOBKM K OCYLLECTBIIEHWIO anrebpanyeckon nponeaeBTukn y
Mnagwmx LWkonsHukos (OK-6).

2. OueHka «XOpOoLLO CTaBUTCS, eCnm 00yYatoLLUnCA NPaBUITbHO M B MOJSIHOM 0ObEME BbIMOTHUI HE MEHEE
5 3agaHui, nubo BbINOMHMN 6-7 3agaHui, gonyctuB 1-2 owmnbkn nnu 3-4 Hepodeta [aHHbIA 06bEM
paboTbl cBMaeTenbCTBYET 06 oBnageHun dopmmpyemebiMn komneTeHumsmm OK-3 u MK-1 Ha cpeaHem
ypoBHe. CTygeHT npoaeMoHcTpupoBarn 6a3oBble MaTemMaTMyeckme 3HaHWSA No LAHHOW TeMEe U yMeHue
NPUMEHSITb UX NS pelleHns npaktudeckmx 3agad (OK-3), 4To cBMOeTenbCTBYET O CPEAHEM YPOBHE
TEOpeTUYECKOW MOAroTOBKM K OCYLLECTBEeHNo anrebpanyeckor nponegeBTVKN B HadanbHOW LUKOMe
(MK-1).



3. OueHKka «OTNUYHO» CTaBUTCSA, ecnu paboTa BbINonHeHa B NofHoM obbeMe. [lonyckaeTcs Hanudne 1-2
HegoyeToB. [aHHbin 0b6bem paboTbl cBuaeTenbcTByeT 06 oBnageHuu  opMmnpyembiMu
komneteHuuamm OK-3 u T[IK-1 Ha Bbicokom ypoBHe. CTyoeHT npoaemMoHcTpupoBan 6a3soBble
MaTemMaTuU4yeckMe 3HaHus No AaHHOW TeMe U YMEeHMe MPUMEHATb UX AN peLleHUs NpakTUYecKnx
3afjay, YMeHue BbINOMHATbL JorMyeckMe onepauun aHanua u  o06o6weHne (OK-3). 3710
CBUOETENbCTBYET O HaNU4MU BbICOKMX YPOBHSI TEOPETMYECKOW MOArOTOBKM K OCYLLECTBIIEHMIO
anrebpaunyeckor nponeaeBTUKN B HavanbHown wkone (MK-1).

4) KonmponbHasi paboma Ne4 «Benu4yuHbi»
Llenb paboTbl: NpoBEpUTb M OLEHUTb YPOBEHb OBMAfEeHUs nokasatensaMv opMmpyemMon KomneTeHLmMm

Mk-1, o603Ha4YeHHbIMK B Tabnuue 19.1
3agaum paboTbl.

1. TpoBepuTb BnageHue MeTO4aMu BbINOJHEHMS! pa3fMYHbIX AEWCTBUIA C BENUYMHAMKU, B TOM 4Yucre
NpeAcTaBieHHbIMU B pasHbiX eAMHULAX U3MEPEHUS.

2. TpoBepuUTb OCBOEHHOCTb CMOCOBOB peLLeHUsI TEKCTOBbLIX 3a4ay C BENUYMHaMM.

3. TpoBepuTb CHOPMMPOBAHHOCTb YMEHUS BbINOSNHATL A0Ka3aTeNbCTBO YTBEPXKOEHUI O BeNUYMHAX.

BapwuaHT 1.
1. AnvHy oTpeska namepunu cHavana B CaHTMMETpax, a 3atem B murnnumeTpax. Bo BTopom cnyvae nonyymnu
yncno Ha 135 meHbLUee, YeM B nepBoM. KakoBa AnunHa oTpeska B AeunmeTpax?
2. N3 npaAMOyronbHON JOCKW, LWUMpMHa KOTopon 6 cMm, a anuHa 1,1M Bbipe3anu kBagpaT CO CTOPOHOM 5cm.
Hangute nnowagb octasBwenca yactu. OTBET BblpasvTe B KBagpaTHbIX AeUMMeTpax.
3. [IBa 4yryHHbIX wWapa guametpamum 24 cm u 34 cM nepennasunvM B OAWH Wap. Hangute guameTtp
Nony4yeHHoro wapa.
4. 'posa Havyanacb B 10 4.50 MuH. yTpa ¥ npogomkanacb 34. 6 MUH. CKOMbKO BpeMeHM A0 KOHLA CYTOK
0OCTanochb No OKOHYaHWUM rpo3bI?
5. OaH octpoyronbHbin TpeyronsHuk ABC. M3 BepwunHbl B Ha ctopoHy AC onyweHa Beicota B[], Ha oTpeskax
AB, BC, A u C[1 noctpoeHbl kBagpaTthl 1, 2, 3 1 4 cooTBeTCTBEHHO. [lokaxuTe, 4To S2-S1=S4-Sa.
6. [lepeBsaHHbIN Gpycok ¢ pebpammu 8 cm, 8 cm n 27 cm TpebyeTca pacnunutb Ha 4 4acTu Tak, YTobbl M3 HUX
MOXHO BbIno coctaBuTb Kyb. Kak ato caenaTs?

KpuTtepun oueHnBaHusA paboThbl

1. OueHKka «yOoOBNEeTBOPUTENbHO» CTaBUTCH, €CfM 00ydvaloWMincss NpaBuilbHO U B MNOMHOM obbeme
BbIMOSMIHUIT HE MeHee Tpex 3adaHui, UM He MeHee 4 3agaHuiA, gonyctmB 1-2 owmnbkm mnn 3-4
HepgoyeTa. [aHHbIi 06beM paboTbl cBUAeTeNbLCTBYEeT 06 oBNageHnM GOpMUMPYyeMon KoMneTeHumen
MK-1  Ha MuHUManbHO Heobxoammom  ypoBHe. CTyaeHT npodeMoHcTpupoBan 6asoBble
mMaTtemaTuMyeckMe 3HaHuWs No daHHOW TeMe, Heobxoaumble Ans obyveHus Mnagwmx LWKONbHUKOB
cogepxartenbHon NuHUM «BenuuunHel» gucumnnuiel «MatemaTtuka» (MK-1).

2. OueHka «XOpOLLO CTaBUTCS, ecnm 00yYaloLWUnCa NPaBUITbHO M B NONIHOM O6beMe BbIMOHUI HE MeHee
4 3apgaHui, nMbo BbinonHun 5-6 3agaHun, gonyctme 1-2 ownbku unun 3-4 Hegodveta [daHHbI 06bem
paboTbl cBugeTenscTByeT 06 oBnageHun cdopmupyemon komneteHumen NK-1 Ha cpegHem ypoBHe.
CTygeHT npoaemMoHcTpupoBan 6as3oBble MaTemMaTMyeckMe 3HaHUs No OaHHOW TeMe U yMeHue
NPUMEHATb UX AN peLleHnst NPaKTUYecknx 3agay, YTo CBMAETENbCTBYeT 00 yMEHUN aHanusmpoBaTb
y4ebHyl0 3a4ady M aKTyanusmpoBaThb Kak LUKOSIbHblE 3HaHWS, Tak U 3HaHWUS, nonyyeHHble B BY3e npu
N3y4eHUn OaHHOW TeMbl AN ee pelleHus. 3HaHWA U YMEeHUsl, NPOAEMOHCTPMPOBAHHbIE CTYAEHTOM
HeobxoaMmbl Ans  obyyeHnss Mnagwmnx LWKOMbHUKOB —cofdepxXaTenbHoW nuHun  «BenuuuHbi»
AcuMnnHbl «MatemaTtuka» u MoryT ObiTb MCMONb30BaHbl MPU OpPraHn3aumnn KPYXXKOBbIX 3aHATUIA C
mMragwmmm wkoneHukamm (MK-1).

3. OueHKa «OTNMYHO» CTaBUTCS, ecnu paboTa BbINOMIHEHA B NONTHOM obbeMe. [lonyckaeTtcst Hanmyune 1-2
HegoyeToB. [laHHbIN 06bem paboTbl cBMAeTENbCTBYET 00 OBnageHun opMMpyeMon KoOMMNeTeHUNen
MK-1 Ha Bbicokom ypoBHe. CTygeHT npogemoHcTpupoBan 6as3oBble MaTemMaTMyeckue 3HaHus no
OaHHOW TeMe W yMEeHWe MPUMEHSITb WX ONS peLleHns NPakTUYecKux 3afdad, YMEHWe BbIMOSHATb
nornyeckue onepaumm aHanus n obobuieHre. 3HaHUA U YMEHUS, NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM
HeobxoauMmbl Ans  obyyeHnss Mnagwmnx LWKOMbHUKOB —cofepXaTenbHoW nuHun  «BenuuuHbi»
AvcumnnnuHel «MatemaTtuka» M MoryT ObiTb MCMONb30BaHbl NPU OpraHn3auun KPY>KKOBbIX 3aHATUI C
MNaALWyMK LWKOMbHMKaMK, @ Takke opraHusauum afieMeHTapHOW MccrnefoBaTenbCko AeATeNbHOCTH
Mnaawux wkonbHukos (MK-1).

5) KonmponbHasi paboma Ne 5 «3ada4yu Ha nocmpoeHue. MHo2o02paHHUKU»



Llenb paboTbl: NpoBepuUTh 1 OLIEHWUTL YPOBEHbL OBMAAEHNUA nokasaTenamu opMnpyemMoi KoMneTeHLn
k-1, o603Ha4YeHHbIMK B Tabnnue 19.1
3agaum paboTbl.

1. [MpoBepuTb 3HaHME AaNeMEHTapPHbIX MOCTPOEHUN, YMEHME BbINOMHATE 1 060CHOBbBIBATL WX

2. [lpoBepuTb yMeHUe peLlaTb NpocTenllme 3agadn Ha NocTpoeHue.

3. [lpoBepuTb yMeHMe peluaTb 3a4a4u Ha NOCTPOEHME TPEYroNbHUKOB MO TPEM 3aJaHHbIM 3rieMeHTaM.

4. TlpoBepuTb YMEHUE peluaTb 3aga4qn Ha NOCTPOEHNE YETLIPEXYTONbHMUKOB MO 3a4aHHbIM 3fIeMeHTaM.

5. TlpoBeputTb 3HaHWe TeopeMbl JWrnepa O MHOIOTPaHHWKAX W YMEHWe MPUMEHSTb ee AN pelleHus
npakTU4Yeckmx 3agad.

6. [lpoBepuTb yMeHue onpefensTb BUA MHOrOrpaHHUKa no ero xapaktepucTvkam M CTPOUTb MHOrOrpaHHMK
AaHHoro Buga

7. TllpoBepuTb yMeHUe peluaTtb 3aa4vm Ha HaxoxaeHne 06bemMoB 1 NnoLlaaer NOBEPXHOCTU MHOFOrPaHHMKOB
W Ten BpaLleHusi

BapwuaHT 1.

4. O3nemeHTapHas 3agaya Ha noctpoeHue. [ocTpoeHne GruccekTpucel yrna.

lMocTpoeHne NpPSAMOYronbLHOro TPEYrofibHMKa No KaTeTy MU rMnoTeHyse.

lMocTponTb TPeyronbHWK NO ABYM CTOPOHaM U BbICOTE, NPOBEAEHHOW K TPETbEN CTOPOHE.

MocTponTe napannenorpamMmm no CTOpoHe, CyMMe AnaroHanen n yriy Mexay guaroHansmu.

B wmHororpaHHuke 10 BepwwuH, a pebep B 2 pasa 6onbwe. Onpegenute KOMMYECTBO rpaHen

MHOrOrpaHHuKa n NOCTPONTE 3TOT MHOrOrPaHHMUK.

9. OcHoanwne nupamuabl ABCD — paBHobeapeHHbin TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 n 6okoBomn
ctopoHon 10. Hantn o6bem nupamuapl, ecnv Bce 60KoBble rpaHn 06pasyoT C NOCKOCTbIO OCHOBaHNSA
ABYrpaHHble yribl B 45°.

10. [lnameTp ocHOBaHUS KoHyca paBeH 12, a grnvHa obpasytowen — 10. Hargmute o6bem koHyca.

©® N O

Kputepuu oueHnBaHnsa padboTbl

4. OueHka «yOoOBnETBOPUTENBHO» CTaBUTCH, ecnu obyyalwuncs NpaBuUNbHO U B MOMHOM Ob6beme
BbIMOMHUI HE MeHee Tpex 3afjaHui, UM He MeHee 5 3agaHun, gonyctmB 1-2 owunbkn wnm 3-4
HegoyeTa. [aHHbIi 06bem paboTbl cBuaeTenscTByeT 06 oBnageHun GopMmMpyeMon KomneTeHUnen
MK-1 Ha ™MuHMManbHO Heobxogumom  ypoBHe. CTygeHT npoaemMoHcTpupoBan 6asoBble
MaTemMaTuyeckne 3HaHWs MO AaHHOW Teme, Heobxogumble AN obyyeHWs MNawwmnx LUKONbHUKOB
cofepXaTenbHON reoMeTpPUYECKON NINHUM gucunnimHbl «MatemaTtukay (MK-1).

5. OueHka «XOpOoLLO CTaBUTCS, eCnm 00yYaoLLUNCs NPaBUITbHO M B MOSTHOM 0ObEME BbIMOTHUI HE MEHEe
5 3agaHuin, nubo BbiNONHMN 6-7 3agaHun, gonyctuB 1-2 owmnbkn nnu 3-4 HepodeTta [aHHbI 06beEM
paboTbl cBuaeTenbcTByeT 06 oBnageHun copmupyemon komneteHumern MK-1 Ha cpegHeM ypoBHE.
CTyoeHT npoaeMoHCcTpupoBan 6a3oBble MaTemaTMyeckue 3HaHUs Mo OaHHOW TeMe WU yMeHue
NPUMEHSATb UX NS peLleHns NPakTUYecKknx 3agay, YTo cBugeTenbcTByeT o6 ymeHun aHanusmposaTb
y4ebHyI0 3agavy 1 akTyanuampoBaTh Kak LUKOSbHbIE 3HAHWS, Tak U 3HaHWS, nonyyeHHble B BY3e npu
N3y4eHNM OAaHHON TeMbl ON1S ee pelleHus. 3HaHWa U yMEeHUs, MPOSEMOHCTPUPOBaHHbIE CTYAEHTOM
HeobOxoauMMbl Ans obydyeHus MMagwux LIKOMbHUKOB COOepXaTeNbHONM reoMeTpuyeckon nuHuK
avcumnnuHel «MaTemaTtmka» 1 MoryT BbiTb MCNONb30BaHbI MPU OPraHn3aLnMn KPY>KKOBbIX 3aHATUNA C
MragwmmMm wkonbHukamm (MK-1).

6. OueHka «OTNMYHO» CTaBMTCA, ecnu paboTa BbINOMHEHa B NofiHOM o6beme. [lonyckaeTca Hannyune 1-2
Hego4yeToB. [aHHbln 0bbemM paboTbl cBMAeTensCcTBYeT 00 OBnageHMM POPMMPYEMON KOMMETEHLIMM
MK-1 Ha Bbicokom ypoBHe. CTygeHT npogeMoHcTpupoBan 0as3oBble MaTemMaTMyeckue 3HaHus Mo
OaHHOW TeMe W YMEeHWEe MPUMEHSITb WX AN pelleHus NPakTUYecKUx 3adad, YMEHWE BbIMOIHATb
noru4yeckune onepaumm aHanuns n obodeHre. 3HaHUSA U YMEHUS, MPOSEMOHCTPMPOBAHHbLIE CTYAEHTOM
HeobOxoauMMbl Ans obydyeHus MMadwux LIKOMbHUKOB COOEpXaTerNbHOM reoMeTpuyeckon nuHUK
ancumnnuHel «MaTtemaTtvka» u MoryT ObiTb MCMONb30BaHbl NMPU OPraHU3aLMn KPY>KKOBbIX 3aHSATUNA C
MIagWwmMMmM LIKOSNbHMKaMK, a Takke opraHvM3auny anemMeHTapHON MCCedoBaTenbCKON OeATENbHOCTU
mragwmx wkonsHukos (MK-1).

19.3.4 Komnnekmbl 80onpocoe K 3K3aMeHy

1. Komnnekm eonpocos k ak3ameHy Ne1 0nsi cmydeHmos 1 Kypca (1 cemecmp) O®O u 1 Kypca (nemHsist ceccusi)

1.

300

MoHaTHe MHOXecTBa. 3agaHne MHOXECTB.
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11.
12.

13.

14.

15.
16.
17.
18.
19.
20.
. OTHoOLLEHNe 3KBMBANEHTHOCTM 1 pasbrneHne MHOXeCTBa Ha KNacchl.
22.

21

23.

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

30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

OTHOLWEHMA MeXay MHOXeCTBaMMU.

Onepauus nepeceyeHns MHoXecTB. OCHOBHbIE CBOMCTBA onepaunm nepeceyeHus.

[lokaszaTenbLCTBO accoumMaTMBHOCTI onepauum nepecevyeHnss MHOXECTB.

Onepauns o6begnHEHNS MHOXECTB U €€ CBOWCTBA.

[lokaszaTenbLCTBO accoumMaTMBHOCTM onepauun 00 beaANHEHNA MHOXECTB.

CB43b onepauunin nepeceyeHns 1 06 beaAMHEHNS MHOXECTB.

PasHoCTb MHOXeECTB.

[lononHeHne nogMHoXecTBa OO0 MHoOXecTBa. [lokasaTenbCTBO paBEeHCTBaA [[OMOMHEHUS 00beanHeHus
OBYX MHOXECTB MepeceYvYeHnto OMNOSTHEHNST 3TUX MHOXECTB.

. [lononHeHne nogmMHOXecTBa A0 MHOXecTBa. [JokasaTenbCTBO paBeHCTBa OO0MNOJIHEHUA nepecevYeHna OByx

MHOX€eCTB 00 beMHEHUIO AOMONMHEHUA 3TUX MHOXECTB.

CBsi3b onepauuu BblYMTAHUSA MHOXECTB C OMnepauusiMu nepecevyeHuss u ob6beauHEeHUsI MHOXECTB.
[lokasaTenbCTBO NpaBoi ANCTPUOYTUBHOCTM PA3HOCTU OTHOCUTESIBHO onepaLmm 06beauHEHNS.

CBs3b onepauum BblMUTaHMUS MHOXECTB C 0ObeaUHEHMEM M nepeceyeHMeM MHOXeCTB. [lokaszaTenbCcTBo
ONCTpUBYTUBHOCTU NepeceyeHns MHOXXECTB OTHOCUTENBHO onepaLny BbIYMMTAHUS MHOXECTB.

CBs3b onepauum BblMMTaHUS MHOXECTB C 0ObeaUHEHMEM M nepeceyeHMeM MHOXecCTB. [JokasaTenbCTBO
paBeHCTBa, BblpaXalolero nepexod OT pPasHOCTU MHOXecTBa U O0beauHEHUs [OBYX MHOXECTB K
nepeceYeHunto pasHoOCTN MHOXECTB.

CBs3b onepaunn BblMUTAHUSE MHOXECTB C 0ObeauHEHMEM U nepecevYeHnemM MHOXeCTB. [lokazaTenbCTBO
paBEHCTBa, BblpaXkatoLLero nepexod OT pPa3HOCTU MHOXECTBA W MepeceyeHunss OBYX  MHOXECTB K
00begnHEHNI0 pa3HOCTEN MHOXECTB.

Pa3bueHne MHoXecTBa Ha knacchl. Knaccudpmkauyms.

Mpsimoe (oekapToBO) Npon3BeAeHNE MHOXECTB.

CeolicTBa gekapToBa Npon3BeaeHns AByX MHOXECTB.

CooTBeTCTBUSA MeXay aNeMeHTaMmn OByX MHOXECTB.

OTobpaxeHus n nx suabl.

BuHapHble OTHOLLEHNSI HA MHOXECTBE U UX CBONCTBA.

CBsI3b OTHOLLEHUS 3KBMBANEHTHOCTU U pa3buMeHns MHOXeCTBa Ha kracchl. [Joka3aTenbCTBO TEOpeMbl O
TOM, YTO MO pa3bMEeHU0 MHOXECTBA Ha KMacCbl MOXHO 3ajaTb OTHOLUEHME 3KBUBANEHTHOCTM Ha 3TOM
MHOXecCTBe.

CBs13b OTHOLLIEHMST 3KBMBANEHTHOCTU U pa3bMeHust MHOXECTBa Ha Kracchl. [Joka3aTenbCTBO TEOPEMbI O
TOM, YTO MO 3adaHHOMY OTHOLLUEHWIO 3KBMBANEHTHOCTM MOXHO MOCTPOUTH pa3dbMeHne MHOXEeCTBa Ha
Kracchbl.

OTHoLweHne nopsiaka.

MaTteMaTuyeckmne NoHATUS.

OnpepgeneHne NoHATUN.

Bbicka3biBaHuS.

Jlornyeckme onepauum Hag BbiCKa3bIBAHUSMMN.

MpaBuna coctaBneHnst OTPULLAHUS KOHBIOHKLMM U ON3BIOHKLUMY BbICKa3biBaHUN. [lokasaTenbCTBO NepPBOro
1 BTOPOro 3akoHoB Ae MopraHa ans BbiCKa3biBaHUMN.

lMoHaTHe nornyeckon popmynsl.

OCHOBHbIEe NorMyeckne paBHOCUIbHOCTU. [JokasaTensCTBO ANCTPUBYTUBHOCTU KOHBIOHKLMM OTHOCUTENBHO
ON3BIOHKLMN.

OcHOBHble ~ norvyeckMe  paBHOCUNBHOCTW.  [Joka3aTenbCTBO  AUCTPUOYTUBHOCTU  OU3BIOHKLMU
OTHOCUTENBHO KOHBHOHKLNN.

OcCHOBHbIe nornyeckne paBHOCUIbLHOCTU. [JOka3aTenbCTBO 3aKOHa KOHTPNO3ULMN.

BbickasbiBaTenbHble hopMbl (MpeaukaTel). OTpuuaHne, KOHBIOHKLMSA U AU3BIOHKUUA NpeavKaToB.
MpeavkaTbl. UMnnvkauusa v akBMBaneHUuns npeamkaTos.

BbickasbiBaHMs C KBAHTOPaMMU.

OTpu1uaHue BbiCKa3biBaHUN, COAEPXKALLMX KBAHTOPbI.

OTHOLEHMS NTOrMYECKOro CreaoBaHUsA N paBHOCUITbHOCTU. HeobGxoanmble M 4OCTaTOYHbIE YCIOBUS.
Teopema u eé cTpykTypa. Bugbl Teopem.

[lokaszaTenbLCcTBO TEOpPEM.

YMO3aKkn4eHus.

OenyktnBHble yMo3akntoveHus. Cxembl AeQYKTUBHBIX YMO3aKITHYEHUN.

Komrnnekm ak3ameHayuoHHbIX 80Mpoco8 (8ornpocos 0s1s1 3a4ema ¢ ouyeHkol) Ne2 dnss cmydeHmos 1 Kypca
(2 cemecmp) O®O u 2 kypca (nemHsis ceccusi) 300

1. TeopeTnko-MHOXECTBEHHbIN CMbICIT HAaTypanbHOMO YiCNa, HYNs U OTHOLWEHW "MeHbLLe" 1 "paBHO".

2. TeopeTuKO-MHOXECTBEHHbIV CMbICI CYMMbI M PA3HOCTU HaTyparnbHbIX Yucen.

3. TeopeTnKo-MHOXECTBEHHbIN CMbICI MPON3BEAEHMS N YACTHOIO HaTyparnbHbIX YMCen.

4. Cwncrema akcnoM NeaHo. MHOXeCTBO HaTypasnbHbIX YUCEN C TOYKM 3PEHUS aKCMOMaTUYECKON TEOPUN.



10.

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

17.

18.
19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
. Hanbonbwwni obwmn genvtens n HaumeHbllee obuwee kpatHoe. Haxoxaenne HOO n HOK asyx unu

31.
32.

33.
34.
35.
. CnoxeHune paunoHanbHbIX YACeN 1 ero CBONCTBA.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

CnoxeHne HaTyparbHbIX 4MCEN B akcMoMaTtudeckon Teopun. [lokasaTenbCTBO KOMMYTaTUBHOCTM
CIOXeHUs.

CnoxeHne HaTypanbHbIX 4YuCen B akcuomatTmyeckon Teopuu. [lokasaTenbCTBO acCoLMaTUBHOCTU
CIOXXEHMUSI.

YMHOXeHMEe HaTypanbHbIX YMCEN B akcuomaTuyeckon Teopuu. [okasaTtensCTBO AUCTPUBYTUBHOCTU
YMHOXEHWSI OTHOCUTENBHO CIOXEHUS.

YMHOXeHWEe HaTyparnbHblX 4Yucen B akcuomaTudeckon Teopun. [JokaszaTenbCTBO KOMMYTaTUBHOCTU
YMHOXEHUSI.

YMHOX€EHWe HaTyparnbHbIX YMCEN B akcumomaTmyeckon Teopun. [JokasaTenbCTBO accOLMaTUBHOCTU
YMHOXEHMWSI.

Ynopsiao4eHHOCTb MHOXECTBa HaTyparnbHbIX YMCEN C TOYKM 3PEHUss aKCMOMaTU4eCKON Teopuw.
TeopeMmbl O HepaBEHCTBaX HaTyparibHbIX YMCET.

CBolicTBa MHOXECTBA HaTyparbHbIX YACEN C TOUKM 3PEHNST aKCMOMaTUYECKON TEOPUM.

BblunMTaHne 1 geneHne Ha MHOXECTBE HaTyparnbHbIX YNCEN B aKCMOMaTUYECKON TEOPUN.

[leneHne c ocTaTkoOM Ha MHOXECTBE LiefnblX HEOTpULATENbHbIX YMcen.

OpHopoaHble BENMUYMHBI U X CBOMCTBA. [ToOHATHE NONOXUTENBHOWN CKanNsipHOW BENNYMHLI.

CwmbIcn HaTypanbHOro Yncna, Nony4eHHoro B pesynbtate U3MepeHnsi BeNUYmHbI.

CmMbIicn apumeTnyeckux AeWCTBMMU C HaTypanbHbIMW YUChaMy,  NOSyYEeHHbIMU B pesynbraTte
N3MEpPEHUs BEMNYMH.

[Mo3MUNOHHbIE N HENnO3ULUOHHbIE CUCTEMbI CYMUCHEHUsi. 3anucb 4Yucna B OECATUYHOW cucteme
cuncneHusi. CpaBHeHMe HaTyparbHbIX YACEN, 3arnMcaHHbIX B 4ECATUYHON CUCTEME CUUCTIEHNS.
ANropuTM CroXXeHUs B AECATUYHOM CUCTEME CUUCTIEHUS.

ANroputM BblUNTaHUSA B AECATUYHOW CUCTEME CUUCEHMS.

ANroputM yMHOXEHUS B AECATUYHON CUCTEME CHUCIIEHMS.

AnNroputMm genenuns B 4ECATUYHOM CUCTEME CUHUCTIEHMS.

[MO3MLMOHHbIE CUCTEMBI CYUCNEHUs, OTMMYHbIE OT AecATudHoW. [lepexog oT 3anucuM 4ucna B
HeaecAaTUYHON CUCTEME CUYMCIIEHNSA K 3annUcu B AECATUYHOW CUCTEME CHUCMNEHUS.

lMepexoa OT 3anucuK 4ucrna B OECATUYHOW CUCTEME CUUCMEHUSI K 3anvuCu B HEOAEeCATUYHOW CUCTeMme
CUYMCIIEHUS.

OTHoLWeHMEe 0enMMOCTU Ha MHOXECTBE LieNblX HEOTpULaTeNbHbIX YACEN U ero CBOMCTBA.

MpocTble u cocTaBHble Yncna. [Joka3aTensCTBO TEOPEM O NPOCTLIX AENUTENAX HAaTypanbHOro Yucna.
OcHoBHasi TeopeMa apudmeTukn. KaHoHnYeckoe pasnoxeHue vncna. Peweto OpartocdeHa. Teopema
EBknupa.

TeopeMmbl 0 AENMMMOCTU CYMMbI, Pa3HOCTM U NPOU3BEAEHUS HAaTyparbHbIX YNCeN.

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

MpusHak genumocTu MNackans.

HecKkomnbkux uncen. Anroputm Esknuga. Teopema 06 o6LueM KpaTHOM ABYX B3aMHO-MNPOCTbIX YACEN.
3apauva paclumpeHus noHsaTUa yucna. OTpuuartensHble yncna. CnoXxeHue v BblMUTaAHWE LEMbIX YNCEN.
YMHOXeHMe uenbix dmcen. CBOWCTBA YMHOXEHUst Uenbix uyucen. [eneHne Ha MHOXECTBE LerblX
yncern. CBsi3b YMHOXEHMWS CO CIMOXEHUEM.

CBolicTBa MHOXECTBA LiefbIX YMcen.

MoTunBaums pacLuMpeHns cMcTeMbl Lienbix Yucen. MNoHATue obbikHOBEHHOM Apobu.

PaunoHanbHble yncna. CBoicTBa MHOXECTBA paLMOHanbHbIX YACEN.

YMHOXeHMe paLmoHanbHbIX YACen 1 ero cBoncTea. [leneHve paumoHarbHbIX Yicen.

3anuncb paumoHanbHOro 4Yucra B Buae AecsiTudHon Apobu. ObpalleHne obOblkHOBEHHOW Opobu B
KOHEYHYIO OECATUYHYIO.

BeckoHeuHble nepuoguyeckne pecsaTuyHble Apobu. MaHTucca apobu. ObpalieHve GeckoHevHon
OeCATUYHOWN Nepnoanyeckon opodbu B OBLIKHOBEHHYIO.

O6palueHne OOLIKHOBEHHOW HecoKpaTuMon Apobu B OGECKOHEYHY MNepuoanYEecKyld AECATUYHYHO
Apobb. Teopema 06 o6palLeHnn 06bIKHOBEHHOM Apoby B YMCTO NepUoanyeckyto Apobb.

O6paweHne 0ObIKHOBEHHOM HecokpaTuMon Opobu B OECKOHEYHY MNEPUOAMNYECKYH AECATUYHYHO
Opobb. Teopema 06 o6palLeHnn 06bIKHOBEHHOM APobY B CMELLaHHY Nepuogmyeckyto pobb.
MoHATME wuppaunoHanbHOro 4vcna. MoTuBauusi paclUMpeHUst MHOXECTBA pauMOHarbHbIX 4ucen.
MHOXeCcTBO  OENCTBMTENbHbIX  YMCEN KaK OO0bedMHEeHWE  MHOXEeCTBa  palMOHamnbHbIX U
MppaunoHarbHbIX YMCE.

CBolicTBa MHOXECTBa AEeNCTBUTENBHbIX YMCen.

CnoxeHne Ha MHOXecCTBe [LENCTBMTENbHbIX YMCEN WM €ro CBOWCTBA. BbluMTaHMe Ha MHOXecTBe
OENCTBUTENbHbIX YMCen.

YMHOXEHWEe W [eneHMe Ha MHOXECTBe [AeNCTBUTENbHbIX 4Yucern. CBOWCTBA  YMHOXEHMS
OENCTBUTENbBHbIX YMCen.

CB$13b YMHOXEHWSI CO CIIOXEHMEM.



47. B3anMHO-OHO3Ha4YHOE COOTBETCTBME MEXAY MHOXECTBOM AENCTBUTENbHLIX YMCEN U MHOXECTBOM
TOYEK NPAMON.
48. PaBHOMOLLHOCTb MHOXeCTBa TOYEK NPSIMOM 1 MHOXECTBa TOYEK NPON3BOSIbHOIO OTpe3sKa.

3. Komnnexkm ak3ameHayuoOHHbIX 80MpPOCOe8 (8onpocoe 07151 3a4ema c¢ oyeHkoli) Ne3 dnst cmydeHmoes
3 kypca (5 cemecmp) O®PO u 3 kypca (nemusisi ceccusi) 390

NGO AWN

©
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44.

Uucnosoe BblpaXeHne 1 ero 3HavyeHve. Ynucnosble paBeHCTBa Y HEpaBeHCTBa.

OcHoBHbIE CBOMCTBA UCTUHHBIX YNCITOBLIX PABEHCTB.

OCHOBHbIe CBOWCTBA UCTUHHbBIX YNCIOBbLIX HEPABEHCTB.

MoHATMe MHorovneHa. lennMocTb MHOrovneHa Ha ABYYreH.

Cxema BblYUCIIEHWI 3HAYEHMI MHOro4YneHa (cxema lopHepa).

lMoHATME KOPHSI MHOToYrieHa. Teopema O BO3MOXXHOM HambOonbLUEM YMCIIE KOPHEW MHOTOUSIEHa.
YpaBHeHune ¢ 0gHON NepeMeHHOn. TeopeMbl O PAaBHOCUSIBHOCTU YpaBHEHUIA.

[MOHATME COBOKYMHOCTWU YpaBHEHWWA. YpaBHEHWE C OBYMS MepeMEeHHbIMU. YpaBHEHWE NWHUU B
cMcTeMe KoopAMHAT Ha NITOCKOCTMU.

CucteMbl ypaBHEHW C OBYMsS nepemMeHHbIMW. CuctemMa OBYX FIMHEWHbIX YpaBHEHWA C OBYMS
Hen3BeCTHbIMY, eé pelleHune. ['padurdeckasa nHTepnpeTauus peLleHns.

HepaBeHcTBa U nx pelleHus. Teopembl 0 paBHOCUNbHBIX HEPaABEHCTBaX.

CnctemMa HepaBeHCTB C OAHOM nepemMeHHOW. PelleHve HepaBeHCTBa Buaa [x|<a, gna a>0.
HepaBeHcTBa 1 cUCTEMbI HEPaBEHCTB C ABYMS NEPEMEHHbLIMM.

COBOKYNHOCTb HEpaBEHCTB C OOHOMW MepemeHHoWn. PewweHne HepaBeHCTB Buaa |x|>a, npu a>0,
f(x)
g(x)

>0, f(x)-g(x)<O0.

f(x)

<0,
g(x)

COBOKYNHOCTb HepaBeHCTB C OOHOM nepemMeHHOoW. PelleHve  HepaBeHCTB BuAa

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

MoHATMe uncnoson dyHkumKn. CeorcTBa PYHKUMNA.

INnHeriHasa dyHKUMA 1 €€ cBorcTBa. YacTHble crnyyan NMHENHON OyHKLUN.
O6paTtHas nponopunoHanbHOCTb U eé cBoncTBa. [JpobHO-paumoHanbHast yHKLMS.
KBagpaTnyHas dyHKuus 1 eé csoncTaa (00wui Bua).

KBagpaTtnyHas dyHkuus un eé ceonctaea npu c=0, b=0.

KBagpaTnyHas dyHkuus n eé ceonctsa npu ¢=0, b=0.

KBagpaTnyHas dyHkuus n eé cesonctasa npu c=0, b=0.

KBagpaTuyHas dyHkUuUst Buaa y=(x-a)?>n eé cBoncTBa.

MoHATHe BenuYuHbl. AOANTUBHO-CKaNsapHble BEMNMUYUHBI.

M3mepeHune BenuunH. NamepeHue OnvH OTPesKoB, B KOTOPbIX 3TanoH yknaabiBaeTcs Lenoe 4ymcno
pa3. CBOWCTBa YNCIIEHHOMO 3HaYEeHUs ANUHbI.

M3mepeHne onuH oTpeskoB, COU3MEPUMbIX U HECOU3MEPUMbBIX C 3TANIOHOM.
BennuuHa yrna n eé usamepeHue. [lnvHa ayrv OKpyKHOCTW. [nunHa oKpyXHOCTW.
Mnowaab durypbl 1 eé nsmepeHve. PaBHoBenukne n paBHOCOCTaBneHHbIe OUrypbl.
Mnowagb NpsIMOYronbHUKa.

Mnowanb napannenorpamma.

Mnowaae Tpaneunn.

Mnowaab NpaBuibHOrO MHOrOYronbHUKA.

Mnowaab Npon3BosbHOM NITOCKON OUrypbl U €€ usmepeHue.

M3mepeHure nnowaan npomsBonbHON OUrypbl C MOMOLLIbIO NaneTku.

O6béM Tena 1 ero uamMepeHue.

O6BbEM NpsAMOyronbLHOro napannenenuneaa.

O6bEM HakNOHHOro napannenenunea.

O6bEM Npu3mbl.

O6bEM nupamugbl.

O6bEM UMnMHOpa 1 KoHyca.

O6bém Wwapa 1 ero 4Yacten.

MNoHaTne nnowaam nosepxHocTu Ten. MNMnowaae cdepobl. BokoBas NOBEPXHOCTb LMAMHAPA, KOHYCa
1 cheprnyeckoro cermeHTa.

JenyktneHoe NnocTpoeHne reoMeTpun B Hadanax Esknnaa.

reomeTpus H.N. NobayeBckoro.

Akcrnomatuka M'mnbbepTa.

3agaun Ha NocTpoeHue, pellaemble C MOMOLLLIO LUUPKYNS U NIMHEWKU. AKCMOMbl MHCTPYMEHTOB
nocTtpoeHus. Tunbl 3agay Ha NOCTPOEHME.



45. JTtanbl peweHns 3agavM Ha MNOCTpoeHMe. OnemMeHTapHble 3adayvn Ha MOCTpoeHue. (peweHne 3
3afad Ha BbIbOp npenopaBaTens)

46. BsavmMHOoe pacrnonoxeHue 2 OKpyXHOCTEN.

47. B3anMHOe pacrnonoxeHne npsaMon N OKPY>KHOCTMU.

48. PelueHune 3agay Ha NOCTpOEHME METOAO0M NnepeceyeHni.

49. Anrebpanyecknin MeToA peLleHns 3agad Ha NOCTPOEHMe.

50. MNocTtpoeHne npaBuribHbIX MHOrOYronbHWKOB. [lpuMepbl 3a4ay Ha MOCTPOeHue, HepaspeLLnMbIX
LUUPKyNem 1 NIMHENKOMN.

51. MNapannensHoe NpoeKkTUpoBaHWe 1 ero CBONCTBA.

52. MHororpaHHuk. Teopema dvnepa 0 MHOrorpaHHMKax.

53. MNMpeobpasoBaHust nnockocTu. Buabl npeobpaszoBaHMi NAOCKOCTH.

54. MNapannenbHbl NEPEHOC Kak ABUXEHUE NITOCKOCTHU.

55. ToBOPOT Kak ABMXEHUE NNOCKOCTH.

56. LieHTpanbHas cMMMeTpUS Kak ABUXKEHUE MIOCKOCTH.

57. OceBas cMMMeTpUs Kak ABWMXEHME NNOCKOCTH.

58. NomoTeTns kak npeobpasoBaHue nogobus.

19.4. MeTogu4yeckme martepuanbl, onpegensmowme npoueaypbl OLEHMBAHUA 3HAHUN, YMEHUW,
HaBbIKOB U (UNN) ONbiTa A4EATENIbLHOCTU, XapaKTepuU3yroLmux 3Tanbl GopMUPOBaHUA KOMNETEeHLMN

OueHKa 3HaHUIN, YMEHUIA 1 HABbLIKOB, XapakTepusyoLas aTanbl OPMUPOBAHUS KOMMETEHLNI B paMKax
N3ydeHNst QUCLMNIVHBI OCYLLECTBISIETCS B XO4€e TeKyLLel N MPOMEXYTOYHOWN aTTecTaumi.

Tekywas aTrectauusi NPOBOAMTCS B COOTBETCTBMM C [lonoxkeHneM O Tekyllen arTectaumm
obyvalolmxcs No  nporpaMmaM  Bbicllero obpasoBaHusi  BOpOHEXCKOro  rocygapCTBEHHOrO
yHMBepcuTeTa. Tekyllas atTectauus NpoBOoAUTCs B bopMax. MuUcCbMeHHbIX pabom (KOHMPOIrbHbIEe,
camocmosimeribHble, Mamemamuyeckue OukmaHmel); mecmuposaHusi. KpuTepun oueHnBaHUS
npuBeOEHbI BbiLLE.

MNpomMexyToyHass aTtTecTauMsi NpoBOOAUTCA B COOTBETCTBUM C [lONoXeHWemM O MNPOMEXYTOYHOM
aTTecTtauum obyyatoLmxcsi No nporpaMmmMam BbicLLero o6pasoBaHmsi.

KoHTponbHo-n3MepuTenbHble  MaTepuanbl  NPOMEXYTOYHOW — aTTecTaumMu  BkMoYawT B cebs
TEOpeTMYecKMe BOMPOCHI, MO3BOMSIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W NpPaKTUYecKoe
3afaHune, No3BoNsoLLEee OLEHUTb CTeneHb CHOPMUPOBAHHOCTM YMEHMWI N HABbLIKOB.

Mpy OLEeHMBaHUM UCMONb3YIOTCA KONMYECTBEHHAas LiKkana oueHoK. KpuTepun oueHvnBaHUS npuBeeHbl
BbILLE.



