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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. YueOGHbIM roa: 2017-2018 —2019-2020 CemecTtpbl: 1-5 (OPO)/ 1-6 (3D0)



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. MNnaHupyemMble pe3ynbTaTbl O00y4eHMsi MO AucuUNNMHe/Moayno (3HaAHUA, YMeHus,
HaBblK1), COOTHECEHHbIe C MIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenibHOMU
nporpaMmmbl (KOMNETEHLUAMU BbINMYCKHUKOB):

KomneTteHuus lMnaHnpyemble pesynbTaTtbl 06y4eHns
Kopn HasBaHue
CnocobHOCTb NCMNOoMnb30BaTh
€CTeCTBEHHOHay4YHble U 3HaerT:
MaTemMaTuyeckue 3HaHus - OCHOBHbIE CMOcobbl MaTemMaTnyeckon obpaboTkm MHpopmauuy;
OK-3 ANA opueHTaumn B yMeerT:
COBpPEMEHHOM - NPYMEeHATb MaTemaTnyeckme 3HaHus B MpodeCcCcnoHanLHon
MHOPMALIMOHHOM AeATenbHOCTY;
NpoCTpaHCTBe
ymeerT:
CnocobHocTb Kk - NNaHMPOBaTh Lenu 1 yctaHaBnueaTtb NPUOpUTETHLI NPK BbiGope
OK-6 camoopraHmsaumu u CMocob0B NPUHATUSA PELLEHUI C Y4E€TOM YCIOBUI, CPEACTB,
camoobpasoBaHuio NIMYHOCTHBIX BO3MOXHOCTEN U BPEMEHHOW NEPCMeKTUBbI AOCTUXEHUS;
OCYLLECTBMEHNS AeATENbHOCTH,;
[[OTOBHOCTb peanu3oBbIBaTb 3HAeT (MeeT npeacTaBneHue):
obpasoBarernbHble .
— CB$13b TEOPETUYECKNX OCHOB Y4€BOHOW ANCLUMNIUHBI C COAEPXKaHNEM
nporpamMmebl No y4ebHbIM N .
npenogasaemMblX y4ebHbIX NpeaMeToB (HayarbHbIN KypC MaTteMaTukn);
MK-1 npegmeTam B COOTBETCTBUU

C TpeboBaHUAMMU
obpasoBaTenbHbIX
CTaH4apToB

yMmeer:

— OCYLLECTBMATb CAMOKOHTPOJTb 1 CAMOOLIEHKY CBOUX YYEBOHbIX
JOCTWKEHUN.

12. O6bemM AUCUUNUHBI B 3a4eTHbIX eanHuuax/yac— 16/576.

dopma NPOMEXYTOYHOW aTTecTauum 3ayem C OUEHKOU, 3K3aMeH, KOHmporbHas paboma
(6na 3@0).

13. Buabl yue6Homn paboThbl

OuHas ¢hopma o6y4eHus

TpygoemkocTb (4achl)
. Mo cemecTpam
Bug yuebHon pabothbl Bcero
1 2 3 4 5
KoHTakTHas pabota, B TOM uucne: | 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
CamocTosaTensHas paborta | 184 54 54 36 22 18
dopMa NpoMexXyTOUHON aTTecTauum 36 36 0 36
(3a4ét c oueHkomn — 0 yac.; 108 -
aK3ameH — 36 uac.) Oka. Oks. 3a0 Oks.
Wtoro: | 576 162 162 72 72 108




3ao4Hasn ¢popma o6yyeHus

Bug yuebHow paboTbl

TpygoemkocTb (Yachbl)
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dopMa NpoMeXyTOYHOM aTTecTaumm

(3a4éT ¢ oueHkon — 4 vac.;
3k3ameH — 9 yvac.; k/p.)
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576 72 72 144 72 72 36 108

13.1. CopepxaHue QUCLMUNIIUHBI

Ne
n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CogaepxaHue pasgena aMcunnimHbl

1. Jlekuum

1.1

OnemeHThI TEopnn MHOXeCTB

MoHATHe MHOXecTBa. AnemeHT MHoxecTBa. OBO3HaYEeHNEe MHOXECTB U
ero anemeHTtoB. KoHeuHble un 6GeckoHeyHble MHOXecTBa. [lyctoe
MHOXecTBO. 3agaHue MHoxecTBa. Cnocobbl 3agjaHUs MHOXECTB.
MogmHoxecTBo. CoOOCTBEHHbBIE W HECOOCTBEHHbIE MOAMHOXECTBA.
Yncrno Bcex MOOMHOXECTB KOHEYHOro MHOXECTBA. YHuBepcarbHoe
MHOXeCTBO. PaBHble MHOXeCTBa.

CBsA3n (OTHOLLEHUST) MeXay MHoxecTBamu. M3obpaxeHne MHOXeCTB C
nomowblo  auvarpamm (KpyroB) Ounnepa. [lepeceyeHne MHOXECTB.
O6o3HaveHne onepaumm nepeceyeHuss MHoOXecTB. MnnwocTpaumsi Ha
kpyrax Ounepa. CBoWcTBa KOMMYHWKaTMBHOCTM W accOLMATMBHOCTU
nepeceveHus

MHOXeCTB. [loka3aTenbCTBO 3TUX CBOWCTB U MX UIMOCTpaAUMs Ha Kpyrax
Onnepa. YacTtHble cnydyam nepeceyeHua MHoxecTB. OObeauHeHue
MHOxecTB. O6Go3HadyeHue onepauum obbeguHEeHUs  MHOXeCTB.
Wnnioctpaums Ha kpyrax O3unepa. Mcnonb3osBaHne ob6beanHeHus
MHOXECTB B Kypce MaTeMaTuKM HadanbHOW wWwKomnbl. CBoNCTBa
KOMMYHWKaTUBHOCTU U

accouMaTUBHOCTM 0ObeAMHEHMA MHOXECTB. [loka3aTenbCTBO 3TUX
CBOMCTB U UX UNMOCTPaLMa Ha Kpyrax dunepa. YacTHele criyyam
06beanHeHns MHoXecTB. PasHocTe MHoXecTB. O60o3Ha4YeHue onepawumm
pasHOCTN MHOXeCTB. MnnocTpauns Ha kpyrax Ounepa. JononHeHne
NOAMHOXECTBa 40 MHOXeCTBa, 0003HayYeHWe, UNMCTPaLUs Ha Kpyrax
Ownnepa. Micnonb3oBaHue pasHOCTM MHOXECTB B TOM Criyyae, Koraa
O[HO MHOXECTBO SABMSIETCS NOOMHOXECTBOM APYroro, B Kypce
MaTeMaTUKM HadanbHOM Wkornbl. PasbueHne MHOXeCTBa Ha Knacchl.
Knaccudukaums. JekaptoBo nponssegeHne mHoxecTs. Obo3HaveHne
onepauun gekaptoBa Npou3BeAeHUs MHOXECTB. Y1Co aneMeHToB
JekapToBa Npon3BeAeHUs MHOXECTB. [lekapToB KBagpaT MHOXeECTBa.
AHTUKOMMYHMKATMBHOCTb Y aHTUacCOLUMATUBHOCTb AeKapToBa
npou3BefeHnst MHOXeCTB. [UCTpnOyTMBHOCTb AeKapTOBa NPOU3BEAEHUS
MHOXXECTB OTHOCUTENbHO 06BbEANHEHUSA U Pa3HOCTU MHOXECTB.
[okasaTtenbcTBO 3TNX CBOMCTB. NMoHATME KopTexa. [lekapToBo
npon3BefeHne KOHEYHOro Yncna MHOXECTB. PasnuyHbie cnocobbl
UIKCTPaUMM eKkapToBa NPON3BEAEHUS MHOXECTB

1.2

CooTBEeTCTBUSA U OTHOLLEHUSA

CooTtBeTCcTBME MeEXOY aNeMeHTamu OBYX MHoxecTB. OnpepeneHve u
obo3HadeHne. Ob6nactu oTnpaeneHMs wu  npubbITMA, obracTb
onpegeneHnsas M MHOXECTBO 3HavyeHunm cooteetcTBus. O6pas u
npoobpas. [pad cooteBeTcTBUA. [padumk cooTBeTcTBMA. CnocoObl
3agaHus cooTBeTCTBUS. [puMepbl COOTBETCTBUS MeXOy 3SnemMeHTamu
OBYX MHOXECTB B KypCe MaTeMaTuKuM HadanbHow wkonbl. ObpaTtHbie u
NPOTUBOMNONOXHbIE CcOOTBETCTBUA. OTOBpaxkeHnst n ux Bugpl. Mpad u




rpacpmk  oToOpaxeHus. B3aMMHO  OAHO3Ha4Hble  OTOBpPaXKeHWs.
PaBHOMOLLHblIE MHOXecCTBa. BMHapHble OTHOLUEHWST Ha MHOXECTBE.
Cnocobbl 3aaHMs  OTHOLUEHUS MeXAy JfeMeHTaMuM MHOXeCTBa.
Mpumepbl OTHOLLEHWIA MeXOy 9fieMeHTamMn MHOXecTBa B  Kypce
MaTemMaTukM HadvanbHoln wkonbl. CBolcTBa OTHOWeEHUN. OTHoLleHue
3KBMBANEHTHOCTU M pa3bueHne MHoOXecTBa Ha knaccbl. OTHOWeEeHUS
CTPOroro U HeCTPOroro nopsigka. YnopsiaoveHHbIe MHOXECTBA.

1.3

OnemMeHTbl MaTeMaTU4eCcKomn
NOTnKK

MoHaTtna. O6bEM n copepxxaHne noHaTuA. OnpeageneHue, CBOMCTBA U
npusHakn noHaTua. Onpegensemble U Heonpeaensemble MOHATUS.
Cnocobbl onpeageneHus noHATUs. CTpykTypa onpeaeneHus Yyepes pog u
BMOOBOE OTnuuMe. Bebicka3biBaHus: onpegeneHve, o6o03HaveHwe.
3HaveHus

WUCTUHHOCTU  BbICKa3biBaHuWs.  Jlormyeckne  CBA3KM  COCTaBHbIX
npegnoxeHunn. [pocTele M CoCTaBHble BbIiCKa3biBaHWs. Jlornyeckue
CBSI3KM  COCTaBHbIX  npeanoxeHun. [llpocTble U COCTaBHble
BbiCka3sbiBaHusA.  Jlormdeckne onepauMm  Hag  BbICKa3blBaHUSIMMU:
KOHBIOHKLNS, AN3BIOHKUMS, UMMAMKaLns,

3KBUBaNeHuusi, oTpuuaHue. Tabnuubl 3HaYEHUA UCTUHHOCTU NOTNYECKUX
onepauuin. Jlornyeckne dopmynbel. TasTonorun. BbickasbiBaTenbHble
dopmbl  (MpegukaTtbl):  onpegeneHve,  obosHadeHve.  Ob6nacTb
onpegeneHns M MHOXECTBO WCTUHHOCTM npegukata. [lpoctble un
COCTaBHble MpeaukaThl.

Jlornueckne onepauum Hapg npeavkataMu: KOHBIOHKUWS, OU3BHOHKLUE,
UMNNVKauusi, 9KBUBamneHuusi, otpuuaHve. MHoXecTBa WCTUHHOCTU
nornyeckux onepaumii. KsaHtopbl. OnpegeneHne 3Ha4yeHUin UCTUHHOCTU
NPeanoXeHnn, codepxawmx KsaHTopbl. OTpuUaHWE BbICKa3biBaHWN,
cogepxalmx kBaHTopbl. OTHOLUEHMS JIOrMYECKOro CrefoBaHust U
paBHOCUNbHOCTU. Heobxoammble M JocTaTouvHble ycrnoBus. Teopema u
eé cTpyktypa. Bugbl TeopeM. 3akoH koHTpanosvuuu. [lpavbie wn
KOCBEHHblEe [oka3aTenbcTBa. MeToa AokasaTtenbCTBa OT MPOTMBHOIO.
MpaBunbHble W HenpaswuibHble paccyaeHus. PopMbl NpaBUMbHbIX
paccyxaeHun. [lpoBepka MpPaBUNBHOCTU PaCCYXOEHUA C MNOMOLLbIO
Kpyros dnnepa. Cnocobbl MaTemMaTUYeCKMX 4OoKa3aTeNbCTB.

1.4

Pa3znuyHble noaxobl
NOCTPOEHUIO CUCTEMBI LiENbIX
HeoTpuuaTenbHbIX Yncen

K

lMoHATMe HaTypanbHOro 4mcna U Hynsa. MHoOXecTBO  uenbIxX
HeoTpuuaTtenbHblX Yncen. OTHOLWEHNS «paBHO», «MeHbLUE», «OonbLIe»
Ha MHOXeCTBe Lenblx HeoTpuuaTenbHbIX Yucen. HatypanbHbiv psaa. Psa
LuenbiXx HeoTpuuaTenbHbiX 4ucen. CnoxeHMe Ha MHOXeCTBe LenbiX
HeoTpuUaTenbHbIX 4YMcen W ero cBoucTBa. BeegeHne onepaunn
CINOXEHWs1 B HA4anbHOM Kypce MaTeMaTuku. BbluMTaHme Ha MHOXecTBe
Luenbix HeoTpuuaTtenbHbiX ymcen. CBsA3b BbIYUTAHUS CO CHOXEHWEM.
BeepeHne onepaumy BblMMTaHWS B HayanbHOM KypCce MaTemaTuKu.
MpaBuna BblMUTAHMS YMCHa@ U3 CYMMbl U CYMMbl U3 Yucna. YMHOXeEHnEe
Ha MHOXECTBE LenblX HeoTpuLaTenbHbIX YMcen un ero ceomnctea. CeaAsb
YMHOXEHNS CO CnoxeHwem. BBegeHue onepauum yMHOXEHUS B
HayanbHOM Kypce MaTemaTukui. [leneHne Ha MHOXeCTBe UernbixX
HeoTpuLUaTeNbHbIX YMCEN: NO COAEPXKaHMIO M Ha paBHble YacTu. CeA3b
aeneHns ¢ ymHoxeHuem. Criyyau peneHus ¢ Hyném. BsepgeHue
onepauum pferneHus B HavanbHOM Kypce MaTemaTtuke. [eneHue c
octatkoMm. [lpaBuna peneHust CyMMbl W NPOU3BELAEHUS Ha 4UCHO.
MoHATMe 006 akcuomaTuyeckoM MeTode MNOCTPOEHMSI  Teopuwu.
OTHOWeHMEe «HenocpeacTBeHHO cnefoBatb 3a». Cucrtembl [leaHo.
HatypaneHbin psg. OnpegeneHve LENOro HeoTpuuaTenbHOro 4ucna.
Pag uenblx HeoTpuuatenbHblx 4ucen. Metog maTemaTuyeckom
MHAYKUMKN, CnoXeHne Ha MHOXECTBE LieNbIX HeoTpuLuaTenbHbIX Yicen 1
ero cBoucTBa. Tabnuua CnoXeHus OAHO3HAaYHbIX Yucen. 3aKoHbI
CIOXEHUS. YMHOXEHNE Ha MHOXECTBE LefblX HEOTPULATENbHbLIX YMCEN
M ero ceoncTtBa. Tabnuua yMHOXEHWsi O4HO3Ha4YHbIX 4Yucen. 3aKoHbI
YMHOX€eHWs. BbluMTaHne Ha MHOXeCTBE LieNnblX HeoTpuLUaTernbHbIX YMicen
M ero ceoicTBa. Tabnuua BbluMTaHUSA uYucen. [NpaBuna BblYMTaHUS.
[leneHne Ha MHOXeCTBE LeNbIX HEOTpULATENbHbIX YMCES, KaK onepaums
obpaTtHas yMHOXeHuto. Heobxogumoe ycrnoBue  CyLLECTBOBaHUS
YaCTHOro HaTtyparnbHbIX Yncen. lNpaBuna genenunsa. [leneHne ¢ ocTaTkoMm.
CBoliCTBA MHOXECTBA LenblX HeoTpuuaTenbHbiX uYucen. [loHATne




OTpe3Kka HaTypanbHOro psga YMcen U cyYéTa SfIEMEHTOB KOHEYHOro
MHOXecTBa. [lopsigkoBble W KONMMYECTBEHHbIE HaTyparbHble 4ucna.
Cuctema mamepeHusi BENMYUHbI. [TOHATMA MEpKM M Mepbl BESTMYMHLI.
HaTypanbHoe 4ucno kak Mepa BenuuuHbl (OnWMHbI OTpeska, nnowaau
NPSAMOYrofibHMKa, o6bEma NPSAMOYroNbHOro napannenenunena, Maccol
Tena, npomexyTtka BpemMeHu). Cymma HaTyparnbHbIX 4YMcen Kak mepa
BEMNUYMHbLI, Hanpumep, AMWHbI OTpe3Ka, COCTOSLEero M3 ABYX AaHHbIX
OTpe3koB. Pa3HOCTb HaTypamnbHbIX 4YMCEN Kak Mepa BenuyuHbI,
HanpuMmep, ANWHbI OTpe3Ka, SABMAKLWEroca AOMONIHEHMEM OAHOro
oTpe3Ka Ao apyroro. [NponsBefeHne HaTyparnbHbIX YACES Kak Mepa
BENUYMHbBI, Hanpumep, ANVHLI OTpe3ka B pesynbTaTe nepexoga oOT
OAHOW eanHuLbI K apyron, 6onee Menkon. YacTHoe HaTyparnbHbIX YMCen
KaKk Mepa BeNnUYMHbI, Hanpumep, ONWHbI OTpe3ka B pesynbTaTte
nepexoga oT O4HOW eAMHMLbI OJTUHbI K APYron, 6onee KpynHom.

1.5

Cucrtembl cuncnenust

MoHsATMEe cucTembl cuucrieHusi. [MO3MUMOHHbIE U HEMO3ULMOHHbIE
cuUcTeMbl cuucneHus. [ecatudHas cuctema cuucrnenusi. [ecatnyHas
3anucb HaTypanbHoro uucna. HasBaHue 4wncen. CpaBHeHME 4ucen.
PaspsigHble eamHuubl, knacchl Yncen. CrioxeHne MHOro3HayHbIX YUCers
M ero anropuTMm. BbluMTaHWe MHOro3Ha4HbIX YMCEN U €ro anroputM.
YMHOXEHME MHOro3HayHblX 4ucen W ero anroputMm. [eneHuve
MHOrO3HaYHbIX 4Yucen W ero anroputm. [1O3NLMOHHbIE CUCTEMBI
CYMCINEHUS, OTNINYHbIE OT AECATUYHOW CUCTEMbI CUYUCHEHUS. 3anucb K
yteHne uucen. CpaBHeHve uwncen. ApudmeTnyeckue OeUCTBUS.
Mepexop OT 3amnucu Yyncna B OAQHON CUCTEME CUMUCIIEHMS K 3anuch ero B
Apyron  cucteme cumcrieHusi. OCOGEHHOCTM  [OBOMYHOM  CUCTEMbI
cuncnenus. Mcnonb3oBaHne pasnMyHbIX CUCTEM CUUCIEHUS B Kypce
MaTeMaTWKM HayasibHOW LUKOIbI.

1.6

JenumocTb Ha  MHOXecTBe
LenbIxX
HeoTpuuaTenbHbIX Yncen

OTHOLIEHME OENUMOCTIN HAa MHOXECTBE LiefblX HeoTpuuaTenbHbIX Ynucen
n ero ceonctea. Mcnonb3oBaHve OTHOLIEHWUS OENUMOCTM B Kypce
MaTeEMATUKM HayanbHOW LWKOMbl. TeopemMbl O [enMMOCTU CyMMbI,
pasHOCTU W Mpou3BedeHUst uncen. Teopema O HegenMMOCTU CYMMb.
MpusHakn genumocTtu Ha 2, 3, 4. 5, 9, 25. MpocTble 1 cocTaBHbIE Yncna.
CsoictBa npocTtbix yncen. Cnocobbl pacnosHaBaHWS MPOCTbIX YMCEn.
PelweTto OpaTtocdeHa. Teopema EBknNnaa o MHOXeCTBE MPOCTbIX YUCEN.
O6ulee kpaTHoe W obwwuin genutenb uncen. HavmeHbllee obuiee
KpaTHOe Yuncen u ero cBoncTea. HanbonbLlumm obwmnin genurens Yncen u
ero ceouncTtBa. BsaumHo-npocTtble uucna. [NpusHaku AenMMocTu Ha
cocTtaBHoe 4ncno. OcHoBHas TeopemMa apudpmeTnkn. HaxoxaeHne HOL
n HOK wuucen, ucnonb3ys KaHOHMYECKOE pasfnoXeHue, anroputMmbl
HaxoxgeHms HOO n HOK. Anroputm EBknnga.

1.7

PacumpeHme NMOHATUA Yncna

UcTopus BO3HUKHOBEHUS NMOHATUN oTpuULaTENBHOrO yucna
uppaumnoHaneHoro u4ucna. TpeboBaHMa K MpPOLEcCYy pacLuMpeHuUs
noHsATMSA ymcna. OTpuuaTensHele Uenbie yncna. Mogynb uenoro yuicna.
Onepauun Hag uenbimMu Yncrnamu. CBOMCTBA MHOXECTBA LiENbIX Yncern.
OOblkHOBEHHass [Opobb. [MoHATME OObLIKHOBEHHOW [fOpobu B  Kypce
MaTeMaTuKM HavanbHON LWKonbl. PaBHble apobu. OCHOBHOE CBOWCTBO
apobun. CokpaweHne papoben. [puBegeHne ppoben Kk obuwemy
3HameHaTento. OTHOLLEHNe «paBHO» Ha MHoxecTBe ApobGei. [NoHaTue
NONOXUTENBHOIO paunoHanbHoro 4ucna. CrnoxeHue MNOoNoOXUTENbHbIX
pauuoHanbHbiX 4ucen. [MpaBunbHble W HenpaBwunbHble OPOOMW.
CmMelwaHHble uyncrna. 3akoHbl (CBOWCTBA) CIOXEHUS MNONOXUTENbHbIX
pauuoHanbHbIX 4ucen. BbluuTaHMe MNONOXUTENbHbLIX pauWoHanbHbIX
yucern. YMHOXEHME MONOXUTENbHbIX pauMoHanbHbIX 4Yucen. 3akoHbl
(cBOWCTBA) YMHOXEHUSA  MOSIOXKUTENbHBIX  pauMOHanbHBIX  YMCEn.
[eneHne nonoXxutenbHbIX pauuoHarnbHbIX Yymicen. CBOMCTBA MHOXECTBA
MONOXUTENbBHBLIX pauMoHanbHbix u4ucen. [loHATME n  ob6o3HadeHne
aecatnyHon gpobu. Onepaunm CrnoXeHUs, BbIYMUTAHUSA N YMHOXEHUSA Ha
AecATUYHbIMK Apobsimu. CpaBHeHMe AecATUYHbIX Apobeir. ObpalleHne
0BbIKHOBEHHOWM ApO6U B AeCATUYHYIO Ap0o0b. BeCkOHEYHble AeCATUYHbIE
nepuvognyeckne aApobu. [eneHue paecATUYHbIX Apobein. ObpalleHne
OEeCcKOHEeYHON [OeCATUYHON Mepuoanyeckon Opobu B  OOLIKHOBEHHYHO
apobb.  TloHATME  MONOXMUTENbHOrO  MppauMOHanbHOroO  4ucna.
MonoxutenbHble DencTBUTENbHbIE yucna. Onepauun Han
MOMNOXUTENbHLIMU OENCTBUTENbHLIMU YUCTIaMU. 3aKOHbl CIOXEHUs W




YMHOXeHMsi. CBONCTBA MHOXECTBA MONOXUTENbHbBIX AEACTBUTENbHbLIX
umcen. PacluvMpeHne MHOXeCTBa MONOXUTENbHbIX AEACTBUTENbHbIX
ynmcen M B3aMMHO OOHO3HAYHOE COOTBETCTBME MeEXOY MHOXECTBOM
OENCTBUTENbBHLIX YMCEN N MHOXECTBOM Toudek npsimon. Onepauuun Hag
JencTBuTenbHbiMU Yncnamu. CBoMcTBa MHOXecTBa [OeNCTBUTESNbHbIX
ymcen.

1.8

BblpaxeHus, paBeHCTBa,
HepaBeHCTBa, ypaBHeHus,
PYHKLMN

AncasuT MaTtemaTmyeckoro 3blka. YMCNoBoe BbIpaXeHUe u ero
3HayeHve. YucnoBble paBeHCTBA W UX CBoWCTBa. Ywucnosble
HepaBeHCTBa U UX CBOWCTBA. KOHBLIOHKUUS U AUSBIOHKLUMS YMCINOBbIX
HepaBeHCTB. BblpaxeHne ¢ nepemeHHOW, ero obnactb onpeaeneHus.
ToxgecTBeHHble Npeobpa3oBaHMs BblpakeHun. ToxaecTBo. [loHATHE
MHorouneHa. Bblumcnenne 3HayeHnin mHorodneHa. Cxema [fopHepa, ero
anroput™m. [loHATME KOpHA  MHOroudneHa. HaxoxgeHue  KopHeWn
MHOrouysieHa, ero anroputm. YpaBHeHWe ¢ ogHOM nepemeHHon. KopeHb
(pewenne) ypaBHeHusi. ObnacTb onpeneneHus ypaBHeHusi. MHOXeCTBO
pelweHnn ypaBHeHWs. PaBHoOcuNbHble ypaBHeHus. Teopembl O
PaBHOCUNBHOCTU  ypaBHEHUW. [TOHATME COBOKYMHOCTM YpaBHEHWN.
PeweHve ypaBHeHun Buga |x|=a, ana a>0, u (x-a)(x-b)(x-c)...(x-g)=0.
YpaBHeHVe C [OBYMSA MNEpPEMEHHbIMWU, €ro MHOXECTBO peLUeHUN.
YpaBHeHVe NVHUM B CUCTEME KOOPAMHAT Ha MNOCKOCTU. YpaBHeHue
OKpyXHOCTU. Cuctema OBYX ypaBHEHUW C ABYMS MepeMeHHbiMU, eé
peweHus. 'pacduyeckoe pelleHne cUCTeMbl OBYX YpaBHEHWA C OBYMS
nepemMeHHblIMU. MHOXECTBO pelleHUA CUCTEMbl ABYX FUHENHbIX
ypaBHEHWUn, reoMeTpudeckass uHTepnpeTauusa. PelleHne ypaBHEHUN ©
CUCTEM  YypaBHEHWA MeTOAOM BBEAEHUS HOBbIX MePeMEHHbIX.
OpHOpoAHble YPaBHEHUS M CUCTEMbI YPaBHEHWUW, WX pPELUEHWUS.
UuncrieHHble MeToabl pelweHusa  anrebpavdeckux ypaBHeHun. Ux
anroputMbl. HepaBeHCTBO C OAHOW MEpPEeMEHHON, €ro peLUeHus.
O6nacTtb onpegeneHuns HepaBEHCTB. MHoxecTBO peLueHnn
HepaBeHCcTBa. PaBHocunbHble HepaBeHCTBa. Teopemsl o]
pPaBHOCUNBHOCTU  HepaBeHCTB. CuctemMa HepaBeHCTB C  OOHON
nepemMeHHoun, eé pelueHns. MHOXeCTBO peLleHU CUCTEMbl HEPaBEHCTB
C ogHow nepeMeHHoW. PelleHne HepaBeHcTBa Buaa [x|<a, ansa a>O0.
COBOKYNHOCTb HEpaBEHCTB C OOHOW MEepPeMEHHOW, €€ peLUeHus.
MHOXeCTBO peLleHMIn COBOKYMHOCTU HEPABEHCTB C OHOW NepeMeHHON.
PeweHune HepaBeHcTBa BuAaa |x|>a, onsa a>0. PelweHne HepaBeHCTB
MEeTOOOM WHTepBarnoB M rpacduyecknm metogom. HepaBeHCTBO ¢ ABYMSA
nepemMeHHbIMW, ero peweHus. [paduyeckoe pelleHne HepaBeHCTB U
CUCTEM HepaBeHCTB C ABYMSA nepemeHHbiMu. PyHkumun. OnpepeneHune
yncnoson yHkuMn. Cnocobbl 3agaHusa dyHkuun. padmk QyHKUMK.
BospacTtaHue u ybbiBaHne yHKUMN. MOHOTOHHOCTb PYHKLUUKN. YETHbIE 1
HeuyéTHble dyHkuun. ToHATME O nepuoguydHocTn yHKumn. lNpamas
nNponopuMoHanbHOCTb.  DYHKUUSA NPSIMON  MPOMOPLUOHANbHOCTKH, €€
cBoncTea 1 rpaduk. Micnons3oBaHne npsiMor NpornopLmMoHansHOCTU B
Kypce MaTemMaTuKu Ha4vanbHoWm LUKOSbI. Ob6paTtHas
nponopuMoHanbHoCcTb. PyHKUMA 0OpaTHOM NpPONOpUMOHaNbHOCTH, €€
CBOWCTBa U rpaduk. Vicnonb3oBaHne o6paTHOM NPONOPLNOHANbHOCTY B
Kypce MatemMaTuKuU HayanbHOW LWwKonbl. [MoHATME [pOoOHO-NMHENHON
dyHKUUKN, eé cBoncTBa U rpaduk. JInHenHaa yHkuMs, eé cBOWCTBa U
rpacpuk. KBagpatuyHas yHkums, eé csoinctea u rpaduk. NoctpoeHne
rpaguka yHKUMM C MOAYNEM, WCNOMb3ys onpegenieHne Moayns.
MocTpoeHne rpadmka QyHKUUMKM MNyTEM nNapasnnenbHOro nepeHoca
cucTeMbl koopauHaT. JIMHewHble npeobpasoBaHus rpaduka yHKUuN.
eomeTpnyeckme npeobpasoBaHusa rpadumka yHKUMK. PactspkeHne u
cxartue rpadmka yHKUMKN. FeoMeTpruyeckoe MeCTO TOYEK Ha NITOCKOCTH

1.9

BenuuunHbl n nx n3mMmepeHna

OTpaxkeHMe CBOMCTB peasibHOro Mupa 4Yepe3 TMOHATME BemnUYMHbI.
OnpegeneHve BenuuuHbl. eoMeTpuyeckMe BenuuuHbl. Pusnyeckme
BenuuuHel. OfHOpoaHble M HEOOHOPOAHbIE BEMUYMHBI. Mpon3BoAHbIE
BENUUUHbI. CkansipHble BENUYMHbI. ALANTUBHBIE BeNUYuHbl. OTHOLLEHME
MeXZy ckanspHbIMU W afAuTUBHBIMUA BENUYUHAMU, U3o6paxeHue Ha
Kpyrax 3unepa. BenuunHbl, n3yyaemble B Kypce MaTeMaTVK1 HadYarbHOW
WwKkonbl. AOAUTUBHO-CKansipHble BENWYUMHBI, WX cBoicTBa. CucTtema
M3MepeHnss  afduTUMBHO-CKaNAPHOM  BeNMUYMHBLL.  XapakTepucTuka
pesynbTaTa UsmepeHusi BeNnYuHbl. IcTopus pasBuTusi cUCTEMbI e4MHUL




BenvunH. MexagyHapogHas cuctema eavHud. [nvHa oTpeska u ero
navepeHune. Couamepymble U HecousMepumblie oOTpesku. [nuHa
nomaHon nuHumn n ayrn. Cnocobbl namepeHus. CtaHgapTHbIE eguHULbI
ONVHbI, OTHOLWEHUs Mexay HumW. CBOWCTBA YUCINEHHbLIX 3HAYEHWN
ONuHbl. BennuuHa yrnma u eé usmepeHue. CTaHoapTHble eaMHMLbI
BEMWYMHbI yrna, OTHOLWEHUS Mexgy Humu. [Mnowagb durypbl n eé
namepeHune. MoHATUS paBHOCOCTABNEHHOCTU N PABHOBENMKOCTU uryp,
OTHOWeEHMA Mexay HuMu. Cnocobbl  BblYWUCIEHUS nnowageh B
HavyanoHon wkone. CTaHAapTHble eauVHUUbl NNOoLWaAW, OTHOLUEHWS
mexay Humn. CBOWCTBA YMCMEHHbIX 3HavyeHWn nnowaaun. [nowaam
NpsIMOYrofibHUKa, napannenorpaMmma, TpeyrornbHuKa, Tpaneuum, Kpyra.
O6bém Tena u ero wmamepeHme. CnocoObl M3MepeHust O0ObEMa B
WKonbHOW npakTuke. CTaHOapTHble eauHuubl O6bEMa, OTHOLLEHWS
mMexay HuMn. CBOMCTBA YMCIOBbIX 3Ha4YeHUN obbéma. O6BbeMbI MPU3MbI,
nupamuapl, wapa. Macca Tena u €€ wuamepeHue. CTaHOapTHble
€OMHMLUblI Maccbl, OTHOLWEHMS Mexay HuMK. CBOWCTBA YMCMEHHbIX
3Ha4yeHuMn maccbl. Bpemsa u ero uamepeHue. Cnocobbl n3mepeHus.
EOvHMUbI M3MepeHUst NPOMEXYTKOB BPEMEHU, OTHOLLEHUSI MEXAY HUMM.
C 4yuCrneHHbIX 3HA4YeHWUn NPOMEXYTKOB BpPeEMEHU. 3aBUCUMOCTb MeXOy
BENUYMHaAMM: a) LeHa, KONMYecTBO, CTOMMOCTb; 6) CKOpPOCTb, BpeMms,
nyTb NPSIMOSTMHEHOTO paBHOMEPHOTO OBWKEHNS; B)
NpPOV3BOAMTENBHOCTEL TPyAa, BPEMS, BENMUYMHA BbINOMHEHHON paboThl;
r) HOopMa Ha OOHO wu3denve, KOMMYECTBO W3AENWn, BeENu4YMHa
BbINOMHEHHOW paboTbl M Ap. Vicnonb3oBaHWe 3aBMCMMOCTU Mexay
BEMMYMHAMM NpPU peLEHMM 3a4a4 B HaYalbHOW LIKOmne

AkcrnomaTnyeckoe nocTpoeHve
reomeTpuun. 'eomeTpunyeckue
MocTtpoeHus. MNapannensHoe
NpOeKTMpoBaHne " ero
cBowvicTBa. MHOrorpaHHuKM 1 nx
n3obpaxeHus

Bo3HuKHOBEHME U pa3BuTMe reomeTpun. [edyKTMBHOE MOCTPOEHME
reomeTpum EBknuaa. AkcrnomaTtuka MnbbepTa. MNpumepbl
HeeBKNMAOBbIX reomeTpun. [eomeTpuyeckme urypbl. OTHOLWEHUS
paBeHCTBAa M nogobus Ha MHOXECTBE [eOMETPUYECKUX uryp.
[MocTpoeHne reomeTpuyecKkMx OUryp C MOMOLLLIO LIMPKYNSA U FIMHEWKW.
AKCMOMBI MHCTPYMEHTOB MOCTpoeHus. 3ajada Ha MocTpoeHue, eé
peweHue. Tunbl 3agad Ha NOCTPOeHWe. OneMeHTapHble NOCTPOEHUs C
MOMOLLBIO Pa3fIUYHbIX MHCTPYMEHTOB. JTanbl PELUEHUA reOMEeTPUYECKON
3agayn Ha noctpoeHue. NocTpoeHnsa B npocTpaHcTBe. MHOrorpaHHuKM.
Teopema Junepa O MHororpaHHukax. [lpaBunbHblE MHOFOrpaHHUKMU.
MHOrorpaHHMkn W Tena BpalleHWsl, W3y4yaemble B LUKOME, WX
Xxapaktepuctukun. [MapannenbHoe NPOEKTMPOBAHWE W €ro CBOWCTBA.
N306pakeHne NpoCTpaHCTBEHHbBIX PUIYP Ha MIIOCKOM YepTEXE.

2. MNpakTnyeckue 3aHATUA

2.1

OnemeHThI TEOPUN MHOXECTB

YcTaHoBNeHne OTHOLWIEHWA MeXAy MHOXecTBamMu WU MopenupoBaHue
3TMX OTHOLLEHWUI C MOMOLLbIO KpYyroB dunepa. BeinonHeHne onepauuii ¢
KOHEYHbIMMW N BECKOHEYHbIMW  YUCFIOBBIMWU M HEYMCIIOBbIMM
MHOXeCTBaMMU. N3o0bpaxeHune pesynbTaTtoB onepauunmn Hag
MHOXEeCTBaMKN LUTPUXOBKOW Ha pguarpamme Ownepa. [lpoBepka
npaBunbHOCTM pas3bueHnss MHOXeCTBa Ha Knaccbl W BbIMNOSIHEHME
Knaccudukaumm MHOXeCTB. HaxoxaeHne [fekaptoBa Mpou3BedeHus
MHOXeCTB, ero UnncTpauns ¢ noMoLbio rpadoB 1 rpadnKkos

2.2

CooTBETCTBMSA U OTHOLLEHUS

PaGota c COOTBETCTBMSIMM MeEXAY MHOXeCTBaMu. YCTaHOBMeHue
obnactn oTtnpasneHusi, obnactu nNpubbiTus, obnacTn onpepeneHus u
MHO)XeCTBa 3Ha4YeHuii cooTBeTcTBUsA. MoaenupoBaHMe COOTBETCTBUS C
nomolbto rpadgpa. OnpegeneHve oTobpaXkeHUss W yCTaHOBMEHUe
CBOWCTB oOTOGOpaxeHusi. [locTpoeHMe CcoOTBETCTBUA 0OpaTHOro U
NPOTUBOMOSOXHOIO AaHHOMY. PabGoTa ¢ OTHOLUEHUSIMM Ha MHOXECTBe.
MopgenupoBaHue OTHOLWEHWS C MNOMOLbIO rpada. YcTaHoBreHue
CBOWICTB W BUJA OTHOLLEHUS.

2.3

AnemMeHTbl MaTeMaTn4ecKkon
NOTUKK

Pabota ¢ matematnyeckumu noHATUMAMKU. OnpegeneHve obbema wu
coaepaHusi MOHATUSA. YCTaHOBIIEHNE OTHOLLUEHUI MEXAY MOHATUSMW.
Pabota c BbickasbiBaHuaMnU. OnpegeneHne UCTMHHOCTU  CIIOXHbIX
BbiCkasbiBaHu. Pabota ¢ npegukatamun. OnpegeneHve obnactu
WCTMHHOCTU NpeaukaTa, ee rpaguyeckoe u3obpakeHne Ha 4YMCNoBOW
NPSMOM W YUCNOBOWM nnockocTW. PaboTta ¢ BbickasblBaHUSIMU,
codepXalmMmM KBaHTOp, onpedeneHne Mx WCTUHHOCTU, MOCTPOEHME
OTpULaHUSI TakWx BbiCKasbiBaHWA. PaboTta ¢ yMO3akn4YeHUsiMU.
BbisBNEHNE NOrMYeckon CTPYKTYpPbl YMO3aKMYEHUN N ee NepeBod Ha




A3bIK TEopuM MHOXeCTB. BbIiCHEHMe nornyeckon

NMOCTPOEHNS YMO3aKITYeHUs

npaBuUIIbHOCTU

2.4

PasnnyHble noaxoasbl
NMOCTPOEHMIO CUCTEMBI LIENbIX
HeoTpuLaTenbHbIX Yncen

BbinonHeHne penctBuin ¢ HaTyparnbHbIMW  YuCnaMmy B TeOPEeTUKo-
MHOXXECTBEHHOM, aKCMOMaTW4YeCKOM noaxo4e W C  HaTypanbHbIMU
yncriamMmm Kak pesynbTaTamu U3MepeHus BenuuuH. [lokasaTenbcTBO
MaTeMaTu4eCcKmnx ToXxXgecTts MeTogom MaTeMaTU4ecKkon MHOYKUNN.
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CuctemMbl cHUCTIEHUS

BbinonHeHWe OencTBui C HaTypanbHbIMKM YMCNaMU B OECATUYHBIX U
He4eCATUYHbIX NMO3ULMOHHBLIX cucTeMax cuymcnenus. lNepesog vncen ms
OfHOW CUCTEMbI CHMCTEHNs B Apyryto. PelleHne 3agay Ha onpeaeneHune
3alyMaHHOro u4ucrna nmno ero XxapakTepucTuke B OECATUYHOW W
HeOeCATUYHOW CUCTEMAX CHUCTIEHUS

2.6

Jenumoctb  Ha
Lernbix
yuncen

MHOXeCTBe
HeoTpuuaTesibHbIX

Onpegenexne genMMoCcTU YNCEeN Ha OCHOBAHMU MPU3HaKOB OENNMOCTMU.
OnpegeneHne 4enMMoCcTy YNCIOBLIX BblpaXEHUM Ha OCHOBAHWMN TEOPEM
o penumocTtu. [lpeacrtaBneHne 4ucen B KAHOHWMYECKOM  BUZE.
BbisiBrieHne npocTbiX U cocTaBHbIX 4vncen. Belumcnenne HOO n HOK
yncen pasnuyHbeiMM cnocobamu. PelieHne apudmeTnyeckux 3agad c
ncnonb3osaHnem HOL n HOK.

2.7

Pacu.lmpeHMe NMOHATUA YnUCna

BbinonHeHve OencTBun c uenbimu, pauuoHasnbHbIMK n
OeNCTBUTENbHbIMU  Yyucnamu. Pabota ¢ OBbIKHOBEHHbIMM U
AeCATUYHBIMKU  nepuoguydeckumn  apobsamun. [Mepesosg 06bIKHOBEHHOW
Apo6u B AECATUYHYIO N AECATUYHOW B OObIKHOBEHHYIO.

2.8

BblpaxeHus,
HepaBeHCTBa,
yHKLMN

paBeHCTBa,
ypaBHEeHMs,

HaxoxpgeHne 3HadeHMe 4YUCIOBbIX BbIpaXeHWn. TOoXOEeCTBEHHbIe
npeobpasoBaHnsa  anrebpanyeckux  BblpaxeHun.  [lokasaTenbCTBO
ToxgecTB. Anrebpaudeckoe n rpadmyeckoe pelleHvue ypaBHEHUN, KX
CUCTEM U COBOKyMHOCTeW. PelueHve 3agay ¢ NOMOLLLIO YPaBHEHUI U
cucteM. Anrebpaudeckoe M rpaduyeckoe pelleHWe HEepPaBEHCTB, WX
cucTem n coBokynHocTen. Pabota ¢ dyHkumamu. HaxoxaeHne obnactm
onpegeneHna dyHKUMIW, UccredoBaHMe yHKUMA ©6e3  cpedcTB
andbdepeHymaneHoro ucuucrnenuns. loctpoeHne rpadukoB yHKLUUI
pasnuMyHbIMWU MeTo4amMu, B TOM YMCME C MOMOLLbID FeOMETPUYECKMX
npeobpasoBaHnin. [locTpoeHne rpadumkoB QYHKUUA, COAEepXaLnx
Moaynu.
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BennuyunHbl 1 nx n3mMmepeHmna

PelweHne reomeTpmyeckux 3agady Ha HaxoxgeHue AONWHbl OTpeska,
nnowagn duwrypel, obvema Tena. PelweHve TekcTOBbIX 3agad C
afAMTUBHO-CKaNApHbIMYU BENWUYUHAMKU

2.10

AkcuomaTtnyeckoe nocTpoeHue
reomeTpuu. [eomeTpuyeckme
MocTpoenus. MNMapannensHoe
npoeKkTupoBaHue "
csoncTtBa. MHoOrorpaHHuKM n nx
n3obpaxeHus

ero

PelleHne 3agady  Ha MNOCTPOEHUA C  MOMOLLULIO  KMAaCCUYECKMX
MHCTpyMeHTOB. PelleHne 3agay Ha nocTpoeHue anreGpanyeckum
meTogoM. PelleHne 3agay O MHOrOrpaHHUMKax C  MCMonb3oBaHWEM
TeopeMbl Jiinepa, onpeaeneHve BuWAa MHOTOFPaHHMKOB U KX
nocTpoeHue. PelueHne 3agay Ha HaxoxaeHne ob6bLEMOB M nrollagen
NOBEPXHOCTU MHOTOrPaHHMKOB U TeN BpalleHus

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

OuHas ¢hopma o6y4eHus

Ne HanmeHoBaHue TeMbl Buabi 3ansTi (1acos)
i CamocTosTernbHas
n/n (pasgena) gucumnnuHbl Jlekumu | MNpaktudeckmne | JNlabopaTopHble pa6ota Bcero
1 | OnemeHTbl TEOPUN MHOXECTB 10 12 0 14 36
2 | CoOTBETCTBUS U OTHOLLEHUS 8 8 0 14 30
3 OnemeHTbl MaTemMaTUYeCKON 8 8 0 14 30
FIOTUKM
PasnnyHble nogxoabl K
4 | MOCTPOEHMIO CUCTEMBI 10 8 0 12 30
LenbiXx HeoTpuuaTenbHbIX
yuncen
OK3ameH 36
Utoro B 1 cemecTtpe 36 36 0 54 162
5 | Cuctembl cuncrneHns 8 4 0 18 30
6 JenumocTb Ha MHOXeCTBe 10 10 0 18 38
LenblX HeoTpuuaTenbHbIX




yucen
7 | PaclwimpeHnne noHATUS Yncna 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
dyHKUMN
Utoro B 3 cemecTtpe 18 18 0 36 72
9 | BenuyuHbl U X U3MepeHus 16 34 0 22 72
3a4€T C oLEeHKoN 0
Utoro B 4 cemecTtpe 16 34 0 22 72
AkcuomaTtmnyeckoe nocTpoeHme
reoMmeTpun. FeomeTpuyeckne
NMOCTPOEHMSI.
10 | MapannensHoe 18 36 0 18 72
NPOEKTMPOBAHNE 1 Ero
ceonctsa. MHOrorpaHHuKN n nx
n3obpaxeHus.
Ok3ameH 36
Utoro B 5 cemecTtpe 18 36 0 18 108
UTOIO: 124 160 0 184 576
3aoyHasa ¢popma o6yveHus
Bugbl 3aHATMIA (YacoB)
Ne n/n HanmerosaHue ToMbl Jexkumn CamocTtoaTenbHas
(pasgena) gucuunnumHel " MpakTuyeckune | JlabopatopHbie paBora Bcero
1 OneMeHTbl TEOpUM MHOXECTB 4 6 0 62 72
UToro Ha ycTaH. ceccum 4 6 0 62 72
2 COOTBETCTBMA N OTHOLLEHWS 2 2 0 30 34
3 OnemMeHTbl MaTemMaTU4eckon 5 5 0 34 38
TIOTUKM
Utoro B 1 cemecTtpe 4 4 0 64 72
PasnnyHble noaxofbl K
4 NMOCTPOEHMWIO CUCTEMBI 1 > 0 62 65
LenbiX HeoTpuuaTenbHbIX
yucen
5 Cucrtembl cuyncnenns 1 2 0 67 70
OK3aMeH, k/p 9
WTtoro Bo 2 cemecTtpe 2 4 0 129 144
[denvMmocTb Ha MHOXeCTBe
6 LenbIX HeoTpuLaTernbHbIX 2 2 0 32 36
yucen
7 PaclumpeHmne noHATMS Yucna 2 2 0 32 36
Utoro Bo 3 cemecTpe 4 4 0 64 72
BbipaxeHus, 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
AkcuomaTtunyeckoe nocTpoeHme
reomeTpuu. [eomeTpuyeckme
10.1 | NocTPOCHMA. 2 4 0 11 17
MapannenbHoe
NPOEKTMPOBAHNE 1 Ero
CBOWNCTBA.
3a4éT C oLeHKomn 4
Urtoro B 5 cemecTtpe 0 22 36
10.2 MHororpaHHuKu 1 nx 4 > 93 99
n3obpaxeHusi.




OK3aMeH, K/p 9

UTtoro B 6 cemecTtpe 4 2 0 93 108

UTOro: 24 30 0 491 576

14. MeToanyeckue ykasaHus Anst ooyyarLmxcsa no 0CBOEHNIO AUCLUNIIUHbI

MpucTtynasa kK nayveHuto y4ebHOM ANCLMNIMHBI, Npexae Bcero obyvyarowmecss AOSMKHbI
03HaKOMUTLCA C y4ebHOM NporpammMmon gucumnnnvHbl. BBogHas nekumnsa cogepXxumt MHpopmMaumto
06 OCHOBHbIX pasgenax pabouver nporpaMmmbl ANCUMMAMHBI, 3NEKTPOHHbLIN BapuaHT pabouyen
nporpaMmmbl pa3MeLLEH Ha canTe B BIY.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B paboyver nporpamme AUCLMNIIMHDI,
nomoxeT oby4aroLMMca OpUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U poflb
n3y4daemon ANCLMNIMHbI B NOAroToBKe OyayLlero yuynTtens HavyasnbHbIX KIaccoB, CTPOUTb CBOKO
paboTy B COOTBETCTBUM C TpeboBaHMAMU, 3aNOXeHHbIMU B NporpaMmme.

OCHOBHbIMM (bOopMamMn  KOHTaKTHOM paboTbl MO AUCUMMAMHE ABASKOTCA NEeKunn u
NnpakTUyYeckne 3aHATUA, MOoceLleHMe KOTOpblX obs3aTenbHO AnA BCex CTyAeHTOB (Kpome
CTYAEHTOB, 00y4yaloLmnXca No MHAMBUAYaANbHOMY NNaHy).

B xo4e NeKkumoHHbIX 3aHATUI criedyeT He TOMbKO criylwaTb u3naraemblni Matepuan u
KpaTKO ero KOHCMeKTMpOoBaTb, HO O4YeHb BaXHO YyyacTBOBaTb B aHanuMse nNpUMEpOB,
npegnaraemMbix npenogasaTefnieM, B pPacCMOTPEHUM U pelleHUun npobrnemMHbIX BOMPOCOB,
BbIHOCUMbIX Ha obcyxaeHne. HeobxoguMo KpUTMYECKM OCMbICnMBaTb NpeanaraemMbiv
MaTepwuar, 3agaBaTb BONPOCHI KaK YTOYHAIOLLEro Xxapakrepa, NoMoratrLne yacHUTb oTAesbHble
nanaraemble NnoroXeHus, Tak N BONPOChl MPOAYKTUBHOMO TUMa, HanpaBfeHHbIe Ha paclunmpeHmne
n yrnybneHvwe cBedeHUMn MO M3y4aeMOW TeMe, Ha BbISiBIeHWe HeOOCTaTOYHO OCBELLEHHbIX
BOMPOCOB, CNnabdblX MECT B apryMeHTauum u T.1.

B xo4e noaroTtoBKM K MPaKTUYECKUM 3aHATUAM HEOBXOAMMO U3Yy4nTb B COOTBETCTBUM C
BOMpocaMn A5 NMOBTOPEHUA OCHOBHYH NMTepaTtypy, NPOCMOTPETb U OOMNOSTHUTE KOHCMNEKTbI
NeKLMn, 03HAKOMUTBLCS C AOMOMNHUTENBHON NUTepaTypon — 3TO NMOMOXET YCBOUTbL U 3aKpenuTb
noslyd4eHHble 3HaHus. Kpome Toro, Anst KaXK4oro npakTU4ecKoro 3aHATUS SalTcs NpakTuyeckme
3aflaHus, KoTopble Takke HeobXxoAMMO BbIMOMHUTL CaMOCTOSTENBHO BO BPeEMS MOLMOTOBKM K
3aHATUIO.

Ob6s3aTenbHO criegyeT MO3HAaKOMUTLCA C KPUTEPUSMWU OLEHMBaHUSA KaXaon opmbl
KOHTPOSIS — 3TO NOMOXET u3bexaTb He4O4YETOB, CHUXKAIOLLMX OLIEHKY 3a paboTy.

Mpn noaroToBke K NMPOMEXYTOYHOM aTTecTtaumm HeobxooMmo MOBTOPUTbH MPONOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmon, MPUMEPHbLIM MNEepeyYyHeEM BOMpPOCOB,
BbIHOCALLMXCA Ha aTtTecTaunto. PekomeHayeTca Ncnonb3oBaTb KOHCMEKTbI JIEKUUNA U UCTOYHUKMN,
nepevncrieHHble B CNUCKe nuTepaTypbl B paboyen nporpamMmme AUNCUMMINHBI, @ TakKe pecypcbl
3MEKTPOHHO-OMBNMoTeYHbIX cuctem. Heobxogumo ob6paTtuTb ocoboe BHUMaHME Ha TEMbI
y4yebHbIX 3aHATUMIA, MPOMYLWEHHbIX MO pasHbiM MNpuynHam. [lpu HeobXxoaMMOCTU MOXKHO
006paTUTBLCA 3a KOHCYNbTaUMen n METOANYECKON NOMOLLLIO K MpenogasaTtento.

15. TllepeyeHb OCHOBHOM W [OMNOSIHUTENIBLHOW nNUTepaTypbl, PeCypcoB MWHTEpPHET,
HeoO6XoAUMbIX AN OCBOEHUA AUCLMNIIUHDI

a) OCHOBHas nuTeparypa:

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

2008 .— 616¢. : Tabn., un .— fdon. YMO no cneu. neq. obpas. B kay.y4ebHoro nocobus ons
cTyd.neq.By3oBs,06y4.no cneu."MuMHO" .— ISBN 978-5-98227-087-0

ToHkux A.l1. MaTemaTuka: yuebHoe nocobue nsi CTyaeHTOB (haKyNbTETOB NOArOTOBKN yuMTENen
HavanbHbIX knaccoB. KHura 2 [TekcT]/ A.l1. ToHkMx .— 2-e n3a., ncnp. — M. : KOy, 2008 .— 444c.

Tabn., wun .— [fdon. YMO no cney. ned. obpa3. B Kay.yyebHoro nocobusi ans
cTy4.nen.ey3o,06y4.no cneu."MMHO" .— ISBN 978-5-98227-088-7

0) pononHUTEeNbHasa nuTeparypa:




Ne n/n McTOYHUK

Cronnoga J1.IN. MaTtemaTuka : y4ebHuMK onsa cTyaeHToB nea. By3oB [TekcT]/ JI.I1. Ctonnoea .—
M. : Akagemus, 2007 .— 432c. — (Bbicluee npodeccnoHanbHoe obpasoBaHume.
Meparormnyeckue cneunansHoctn) .— Jon. YMO no cney. neg. obpas. B Kay.y4ebHuka s
cTyn.nen.sy3os,06y4y.no cneu."NMMMHO"-(B nep) .— ISBN 978-5-7695-2758-6

B)MH(OpPMaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTesibHble pecypchl (0uULManbHble peCypchbl UHTEPHET)™:

Ne n/n Pecypc

BonueHckas T.B., KHasbkos B.C. KomnbioTepHas matematumka: YacTtb 1. Teopms MHOXECTB U

4 | komBGuHaTopuKa: YuebHoe nocobue. - NeHsa: N3a-Bo MNeHs. roc. yH-Ta, 2003. - 88 c. //
http://window.edu.ru/resource/515/36515/files/volchenskaya.pdf - gata obpauieHmsa 11.06.2018

16. NepeyeHb y4eOHO-MeTOAMYECKOrO 06ecneyeHust AnNs CaMoCTosATeNIbHOM paboThl

Ne n/n McTouHnk

Anekceesa I'.}O, Brikoa T.I1., XpunueHko H.W. COopHWK 3agay 1 ynpaxXHEHUI Mo MaTtemaTuke: ans
cy3oB [tekcT] / .HO.Anekceesa, T.I1. bbikoBa, H.U. XpunyeHko .— M. : Ok3ameH, 2008 .— 190,[2] ¢ .—
(Yuebnuk ans BysoB) .— Pekom. YMO no cneu,. nea. o6pas. B kad. y4eb. noc. ang ctya. By3os ([lea. u
MeToA. Hay. obpas.) .— ISBN 978-5-377-00803-3

17. UHcpopmaLMOHHbIE TEXHOMOIMU, UCNonb3yeMble ANA peanu3auum yyebHomn

OUCLUMIMHDbI, BKITOYasa nporpaMmmMHoe obecnevyeHue, MHPOPMaLMOHHO-CNPaBOYHbIe

cuctembl U npoceccnoHanbHble 6a3bl AaHHbIX:

nporpaMmmMmHoe obecnevyeHue:

-Win10 (unn 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

MH(pOPMaLMOHHO-CNPaBO4YHbIe CUCTEMbI U NpocecCUoHanbHble 6a3bl AAHHbIX:

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

—-OnekTpoHHas bubnuoTteka [Oucceptaumn Poccuinckon [ocymapctBeHHoM Bubnuortekun -—
https://dvs.rsl.ru/

—Hay4Has anekTpoHHasa bubnuorteka — http://www.scholar.ru/

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

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

—®PepnepanbHbIv LEHTP MHOPMALMOHHO-006pa3oBaTenbHbIX pecypcoB — http:/fcior.edu.ru

—-EauHas konnekums Lindposbix ObpasoBaTtensHbix Pecypcos — http://school-collection.edu.ru/

—OneKTpoHHO-6MbnunoTeyHaa  cuctema  «YHuBepcuteTckas  ©umbnuoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

MynbTumeguiiHoe obopyaoBaHMe (NPOEKTOpP, HOYTOYK WMAW CTauWOHapPHbIA KOMMbHOTEp,
3KpaH), KOMMNbITEPHbIN Knacc (KOMNbTePbl, 06beAUHEHHbIE B CETb C BbIXOAOM B VIHTEpHET
n obecneyeHnem OocTyna B 3MEKTPOHHYI0 MHGOPMaLUMOHHO-06pa3oBaTenbHyto cpegy BIY u
BO).


http://window.edu.ru/resource/515/36515/files/volchenskaya.pdf
http://elibrary.ru/
https://dvs.rsl.ru/
https://dvs.rsl.ru/
http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://biblioclub.ru/

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. MNepeyeHb KOMNETEHLUN C YKazaHUeM 3TanoB hOpMMPOBaHUA U
NfaHMpyeMbIX pe3ynbTaToB 00y4YeHuUs
Koa u MnaHmpyemble pe3ynbTaTbl 06y4eHns OTansbl
copepxaHue (nokasaTenu AOCTUXKEHUSI 3a4aHHOTO YPOBHS hopmMUpoBaHus dOC*
KOMMeTeHL MK OCBOEHMSI KOMMETEHLMM NOCPEACTBOM KOMMNeTEHL MK (cpeacTBa
(vnn ee yacTu) POpPMUPOBAHMS 3HAHWUIA, YMEHWUIA, HABBIKOB) (pasgensbl (Tembl) OLlEHUBAHMS)

AVNCLMMINHBI UK
MoZynst U Ux
HanMeHoBaHue)

OK-3
CnocobHocTb
Mcrnonb3oBaThb
€CTeCTBEHHOHaAyY
YHble n
MaTemMaTU4ecKu
e 3HaHua ang

3HaeT:
- OCHOBHblE CNOCOBLI MaTeMaTUYECKOM
06paboTkn nHpopmauuu;

1.3nemeHTbI TEOPUM
MHOXeCTB

2. CooTBeTCTBUSA 1
OTHOLLEHUSA

3. OnemeHThbI
MaTeMaTu4ecKomn
NOrnKn

4. NenumocTb Ha
MHOXECTBE LierbIX
HeoTpuLaTeNbHbIX
yncen

5. Pacwupenne
MOHATUA YMcna

6. BelpaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHeHUs1, OyHKLUN.

7. AkcuomaTudeckoe
nocTpoeHne
reomeTpun.
'eomeTpunyeckme
MocTpoeHus.
MapannensHoe
NPOEKTUPOBAHNE U
ero cBowucTBa.
MHororpaHHuKu 1 nx
n3obpaxeHust

1. MaTtemaTunyec
KU OUKTaHT
«MHoXecTBa.
OTHOLEHUSA
Mexay
MHOXECTBaMW.
Onepauun Hag
MHOXECTBaMMN.
2. Tect Ne1
TecT Ne2,
TecT Ne5,
TecT Neg,
Tect No7
Tect Ne10

No oA

opuweHTauun B
COBPEMEHHOM
WHOPMaLIMOHH
oM
npocTpaHCcTBe

yMeeT:
- NPUMEHSATL MaTeMaTUYECKUE 3HAHUS B
npodpeccroHanbHON AeATenbHOCTY;

1. BnemeHTbl TEOPUM
MHOXECTB

2. CooTBeTCTBUSA 1
OTHOLLEHUSA

3. OnemeHThI
MaTemaTu4ecKom
NOrnKK

4. NenumocTb Ha
MHOXECTBE LierbIX
HeoTpuLaTeNbHbIX
yncen

5. PacluupeHne
MOHATUSA YMcna

6. BblpaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHeHus1, yHKUUN.

7. AkcnomaTumyeckoe
NnoCcTpoeHne
reomeTpun.
"eomeTpuyeckme
MocTpoeHus.
MapannensHoe
NpoeKTUpoBaHue n
ero CBOWcCTBa.

1.CamocTosaATenbH
asn pabota Ne1
«OTHOLWEHUS
Mexay
MHOXECTBaMMW.
Onepauuun Hag
MHOXECTBaMMN.
CamocTosATenbHas
pabota Ne2
«[ekapToBo
npouseeneHne
MHOXECTB.
PasbueHune
MHOXeCTBa Ha
Knaccbl»
2.CamocTosaTenbH
asa paborta Ne3
«CooTBeTcTBMUSA
Mexay
MHOXeCTBaMW.
OTHoOLWEeHNSA Ha
MHOXECTBE»

3.
CamocTosiTenbHas
paboTta Ne 4




MHororpaHHUKN 1 nx
n3obpaxxeHusi

«ONEeMeHTbI
MaTtemaTU4eCcKon
NOTVKN»

4.
CamocTosTenbHas
pabota Ne 5
«[JenumocTb Ha
MHOXeCTBe LenbiX
HeoTpuLaTenbHbIX
yncen»

5.
CamocTosTenbHas
paboTta Ne 8
«PauunoHanbHble
yncnay

6.
CamocTosTenbHas
pabota Ne 9
«PeweHune
YpaBHEHUN U
HEepaBEHCTBY.
CamocTosTenbHas
pabota Ne10
«[lNocTtpoeHune
rpacoukoB
dYHKUNA.
Ceoinctea
DYHKLMNY

7.
CamocTosTenbHas
pabota Ne12
«PelueHue 3agay
Ha NOCTPOEHUE»

OK-6 -
CnocobHocTb K
camoopraHusad
7Y
camoobpasoBaH
no

yMeeT:
- NNaHWpoBaTh Lenu 1 ycTaHaBnneaTh
npuopuTeThLI NpK BbIGOpe CNocoGoB NPUHATHSA
peLLeHWiA C y4eTOM YCIOBUiA, CPeacTB.,
JIMYHOCTHBIX BO3MOXHOCTEN 1 BpeMEHHOM
nepcneKkTBbl OCTUXKEHWS; OCYLLECTBNEHMS
[AesATeNbHOCTY;

1. 3nemeHThI
MaTemMaTU4eckom
TNOTUKMN.
2.CooTBETCTBUA U
OTHOLLEHUS.
3.9nemeHThI
MaTemMaTu4eckom
TNOTUKN.
4. PasnunyHble
noaxoapl K
NOCTPOEHMIO
cucTemsl
LenbIx
HeoTpuLUaTeNbHbIX
yucen

5. PacwuupeHne

NMOHATUSA Yncna.
6. BolpaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHeHUs, OYHKLUK.

7. Akcnomatumyeckoe
NnoCcTpoeHne
reomeTpun.
"eomeTpuyeckme
MocTpoeHus.
MapannensHoe
NpoeKTUpoBaHue n
€ro CBoOUcCTBa.
MHororpaHHuUKM 1 nx
n3obpakeHust

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




MK-1 -
[(OTOBHOCTb
peanv3oBbIBaTb
obpasoBarerbH
ble Nporpammbl
no y4yebHbIM
npegMeTam B
COOTBETCTBUM C
TpeboBaHusiMn
obpasoBartenkH
bIX CTaHOAPTOB

3HaeT (umeeT NpeacTaBneHue):

— CBSA3b TEOPETUYECKNX OCHOB y4ebHoN
AVCUMNIUHBI C COAepXaHmeM npenogasaembix
y4ebHbIX NpeaMeToB (HadarnbHbIN Kype
MaTemMaTuKun);

1. PaanunyHble
noaxoapl K
NMOCTPOEHMIO
cucTeMbl
uenbix
HeoTpUuLaTesnbHbIX
yucen

2. Cucrembl
cUnUCneHms.

3. BbipaxeHus,
paBeHCTBa,
HepaBeHCTBa,

ypaBHEeHUs1, PyHKLMK.

4. Benu4unHoel n nx
N3MepeHusl.

5. Akcnomatumyeckoe
NMocTpoeHmne
reomeTpun.
"eomeTpuyeckne
MocTpoeHus.
MapannencHoe
NpOeKTUPOBaHUE U
€ro cBowucTBa.
MHororpaHHuKu 1 nx
n3obpaxeHust

1. Tect Ne3

2. Tect Ne 4

3. Tect Ne7

1. Tect N2 8

2. TecTt N9

yMeerT:
OCYLLIECTBMSATb CAMOKOHTPOSIb U CaMOOLIEHKY
CBOMX Y4€OHbIX JOCTUXKEHWIA.

1. OdnemeHTbl TEOPUK
MHOXECTB

2. PaanunyHbie
noaxonpbl K
NOCTPOEHMIO
cucTeMmbl

uenbix
HeoTpuLaTeNbHbIX
uncen

3. Cuctemsl
cuucneHus.

4. Benu4unHbel n nx
N3MepeHuns.

5. Akcnomatumyeckoe
nocTpoeHne
reomeTpun.
"eomeTpuyeckme
MocTpoeHus.
MapannensHoe
NPOEKTUPOBAHNE U
ero cBowncTBa.
MHoOrorpaHHuKu 1 nx
n3obpaxeHus

1.
CamocTosiTenbHas
paboTta Ne1
«OTHoLWeHus
Mexay
MHOX€eCTBaMW.
Onepauuun Hag
MHOXECTBaMMN.

2.
CamocTosATenbHas
pabota Ne5
«PasnunyHble
noaxoabl K
NOCTPOEHUIO
CUCTEMbI LienbIX
HeoTpuuaTenbHbIX
yucen».

3.
CamocTosATenbHas
pabota Ne6
«[MO3ULNOHHBbIE
CUCTEMbI
cUYNCNeHns»

4.
CamocTosiTenbHas
pabota Ne11
«BennyunHbl 1 nx
n3mepeHmne»

5.
CamocTosATenbHas
pabota Ne12
«PelweHune 3agay
Ha NOCTPOEHUE»

MpomexyToyHasa atTtectauus Ne1 (ak3ameH + k/p ansa 3®0)
MpomexyToyHasa atTtectauusi Ne2 (ak3ameH + k/p ansa 3P0)
MpomexyToyHas atTrectaums Ne3 (3ayeT ¢ oLeHKOM)

MpomexyToyHasa atTtectauus Ne4 (ak3ameH + k/p ana 3P0)

1. Komnnekr
3K3aMeHaLNOHHbIX
Borpocos Ne1

2. Komnnekt
3K3aMeHaLUMOHHbIX
BonpocoB Ne2




3. KoHTponb
Hasa paboTa Ne3
KoHTponbHas
paboTta Ne4

4, Komnnekr
3K3aMeHaLMOHHbIX
BornpocoB Ne3

19.2 OnucaHne KputepueB M LIKarnbl OLEHUBaAHUA KOMMNeTeHUun (pe3ynbTaToB OOy4veHus) npu

n pome)KyTquon aTrecTtauumn

[nsa oueHnBaHns pesynbTaToB 00y4eHUSA Ha 3K3aMeHe/3a4eTe C OLLEHKON MCNONb3YTCS cneayroLime

nokasarenu (3YHbi 13 19.1):

1) 3HaHWe y4yebGHOro matepuana v BnageHve NOHATUAHBIM annapaTtoM OCHOBHbLIX coaepXaTenbHbIX

pas3genos nporpamMmel;
2) yMeHue cBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHne nnncTpnpoBaTb OTBET MPAKTUYECKUMM NPpUMEpamm

4) BnageHne metogamMm gokasartesibCtBa N MaTeMaTU4eCcKoro MogenmpoBaHnA;
5) YMEeHUE pellaTb NnpakTtnyeckme 3agadm no OCHOBHbIM coaepXXaTeribHbIM pa3aenam nporpamMmmbl.

[ns oueHMBaHuSA pe3ynbTatoB 00y4eHMs1 Ha 3Sk3amMeHe (3adeTe C OUEeHKOW) ucnosnb3yetca 4-
GannbHasg Wwkana: «0TNINYHO», KXOPOLLOY», KYAOBNETBOPUTENBbHO», KHEYAOBNETBOPUTENBHOY.
[nsi oueHnBaHUA pe3ynbTaToB 0OyYEeHNs1 Ha 3a4eTe UCNOoNb3yeTCs — 3a4TEHO, HE 3a4YTEHO

CoomHoweHue nokaszamernel, Kpumepuee U WKasbl OueHu8aHus pe3ysibmamoes 06yquu;1.

KpVITepI/II/I OLleHUBaHNA KOMNETEHLUMNI

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMeTeHUun

LLikana oueHok

MNMonHoe cooTBeTCcTBME OTBETa 00OyyaloLerocss BCEM NepeyncreHHbIM
KpUTEPUSIM. MpoaemMoHcTprpoBaHo 3HaHue TEOPETUYECKMX
MONOXEHUA, COOTBETCTBYIOLLMX  BOMPOCY, YMEHWE MNPUMEHSITb
TEOpEeTUYECKNe 3HaHUS [Ons  peleHus MNpaKkTUYeckux 3agad U
UNMICTPUPOBAaTL OTBET HA TEOPETUYECKYIO YacTb GuneTa npuMepamu,
BrajeHVe  MeTodamMu  [JokasaTenbcTBa M MaTemMaTUyecKoro
MOZEeNMPOBaHus, NpeanornaraemMsiMy cogepxaHvem bunera.

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeT
ogHoMy (OBYM) M3 MepedvncrieHHbIX NokasaTtenen, Ho oby4atoLlmincs
AaeT  npaBwibHble OTBETbl Ha  OOMOMIHUTENbHbIE  BOMPOCHI.
HepoctatouHo NpPOOEMOHCTPMPOBAHO BnageHve meTogamu
JokasatenbCTBa MMM MaTemMaTU4yeckoro MOAENWpPOoBaHus,  unu
cogepxartcsi oTAenbHble Npobernbl Npu WU3MOXEHUN TeopeTU4EecKoro
martepwuana.

Easzoeniti
YpPO8EHb

Xopouwio

OTBET Ha KOHTPOSbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET
nobbiM ABYM (TPeM) U3 NepeydncrieHHbIX nokasarenemn, odyvaroLmncs
[aeT  HenonHble  OTBETbl HAa  OOMOSMHUTENbHbIE  BOMPOCHI.
[eMOoHCTpUpyeT YaCcTUYHbIE 3HAHWUSI TEOPETMYECKOro Marepuana unm
HEe yMmeeT WNNICTPUPOBaTh TeopeTuveckme akTbl MPaKTUYECKUMMU
npumepamu, WM OOMycKaeT  CyLEeCTBEHHble  ownbku  npu
[0Ka3aTenbCTBe UM NOCTPOEHNN MaTeMaTUYECKUX MOLENEN.

lMopozoeniti
ypOBeHb

Yoosnemsopu-
mesibHO

OTBET Ha KOHTPONIbHO-U3MEpPUTENbHLIN MaTepuarn He COOTBETCTBYeT
nobbiM  Tpem  (Y4eTbipeM) U3 MNepedncrieHHbIX MokasaTtenemn.
OGyuvalowuiica  OEMOHCTPUPYET  OTPbIBOYHbIE,  (oparMeHTapHble
3HaHMs, JonyckaeT rpybble oWnGKM.

Heydosnemsopu-
meJsibHO

19.3 TunoBble KOHTPONbHbIe 3aJ4aHUsA WNM UHble MaTepuarnbl, Heobxogumble ANA OLEHKU

3HaHWW, YMEHWW, HaBbIKOB MU

(vnu) onbiTa AEATENbLHOCTH,

XapakTepusylolme 3Tanbl

(*)OpMI/IpOBaHMﬂ KOMMeTeHUnn B npouecce oCcBOeHuUA oGpasoBaTeanoﬁ nporpamMmmbl

19.3.1 NepeyeHb NpakTUYECKUX 3aAaHNN




1. Mamemamud4eckuli dukmaHm «MHoxecmea. OmHoweHus1 Mexdy MHoxecmeamu. Onepayuu Hao
MHOXecmeamu»
Llenb: npoBeputb chOPMUPOBAHHOCTL OCHOBHbLIX TEOPETUYECKMX 3HAHUIA 1 6A30BbIX NPAKTUYECKUX YMEHUN MO
OaHHOW TeMe, a TakKe OCO3HAHHOCTL BMafeHUst MaTepuanomM U yMeHne NpUMeHsTb TeopeTU4eckne 3HaHusl B
NpaKkTU4eCcKon AeATENbHOCTU U AN NOCTPOEHUA 0OOCHOBAHHbIX CYXXAEHWN .

) Cdbopmynupyinte onpeneneHue onepawmm obbeauHEHNs MHOXECTB.

) CdbopmynupyinTe onpeneneHue onepawmm pasHOCTU MHOXECTB.

) Cdbopmynupynte onpeaeneHne NogMHOXeCTBa AaHHOIO MHOXECTBA.

) Kakve MHOXecTBa Ha3biBalOTCSl paBHbIMU?

) Cdbopmynupynte onpeaeneHne onepauumn nepeceyeHnss MHOXeCTB.

) AcB, aeA. MOXHO N cyauTb O NPUHAANIEXXHOCTU 3fieMeHTa a MHoXecTBy B? OTBeT obGocHywTe.
) aeAnB. Cgenante BbIBOA O NMPUHAOSIEXHOCTM 3fIEMEHTa a MHoXecTBam A n B.
)
)
0
1
2

ONO O~ WN —

acA/B. Coenavite BbIBOZ, O NPUHAANEXHOCTU 3r1IeMeHTa @ MHoXecTBaMm A 1 B.
agAuUB. CgenanTte BbIBOA O NPUHAASIEXXHOCTU 3rieMeHTa @ MHoXecTBaM A 1 B.

) MHOXecCTBO cogepxmT 5 anemeHToB. CKOMbKO Yy HEro NOOMHOXECTB?

) YTo Takoe xapakmepucmuyeckoe ceolicmeo MHoxecmea?

) AnB=>g, CcA, CnB=J. N30o6pasnte mHoxecTBa A, B n C ¢ nomoLsio kpyroB Aunepa. PaccmoTpute BCe
BO3MOXHbI€E Crly4au.

13) BcA, CcA, CnB=Y. N30bpasnte mHoxecTBa A, B u C ¢ nomowibio kpyroB Aunepa. Ckonbko crnyyaes

3a4ecb Bo3MOXHO? OTBET 060CHYyWTE.
14) BcA, AcC. N3obpasute mHoxectBa A, B 1 C ¢ nomoLbio kpyros dnnepa. PaccmoTpuTe BCe BO3MOXHbIE
cny4vamn.

15) Yemy paBHO 06beauHEHNE MHOXECTBA M €ro NOAMHOXeCTBa?

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

17) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute o6vegmHeHne aTux MHOXECTB.

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

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

20) Kakne 13 nay4eHHblx onepawuuin Hag MHOXEeCTBaMU SBNAOTCS aHTUKOMMYTaTUBHLIMU?

21) BanuwuTte 3aKoHbl aCCOLMATUBHOCTM AMs TEX Onepauunin, Ans KOTOPbIX OHW BbIMOMHAOTCS.

22)

23)

24)

25)

26)

9
y
1
1

AccoumaTtuBHa nn onepauusi pasHocTM MHOXecTB. OTBeT 060CHYNTE C MOMOLLIbIO KPYyroB dnnepa.
3anuwunte onpegeneHne AOMNOSHEHMS NOAMHOXECTBa 40 MHOXeCTBa.
YTo Takoe yHMBepcarbHOEe MHOXEeCTBO?
A={a, b, c, d}, B={c}. HangnTte gononHeHne mHoxecTBa B oo MHoXecTBa A.
3anuwnte xapakTepucTuieckoe CBOWCTBO [AOMOSTHEHMSI MHOXEeCTBa LUenbiX 4ucen A0 MHOXecTBa
paunoHarnbHbIX Yncen.

27) 3anuMwute 3akoHbl WOEMMOTEHTHOCTM Afs TexX onepauvMi Hag MHOXECTBaMMu, AN KOTOPbIX OHU
BbIMOSIHAOTCS.

28) 3anuwwuTe 3akoHbl Ae MopraHa Ansa Tex onepauvn Hag MHOXEeCTBaMK, AN KOTOPbIX OHW BbINOSHAKTCS.

29) A — MHOXeCTBO 4eTblpexyrofnbHukoB, B — mMHOxecTBO kpyroB, C — MHOXeCTBO ToyeKk. 3anuwiure
YHUBEpPCanbHOE MHOXECTBO ANA 3TUX MHOXECTB.

30) A=[1;3], B=(0;5). MoxHO N1 HaWTK JONOSHEHNE OLHOrO M3 AaHHbIX MHOXECTB OO0 Apyroro. HanguTe aTo
OOMOJSIHEHME, eCN OHO CYLLLEeCTBYET.

MaTtemaTunyeckuin AMKTaHT oueHuBaeTcst B 6annax. 1 npaBuUrbHO BbINOSIHEHHOE 3adaHue oueHuBaeTcs 1 6annom.
OueHke «oTnMYHO» cooTBeTcTBYeT oT 28 pgo 30 6annoB; oueHke «xopowo» - 25-27 6annoB; oueHke
«ypoBneTBoputensHo» - 20-24  ©6anna. KonuuectBo  GannoB, MeHbwee 20 —  oueHuBaeTcd
«HEeyaoBNeTBOPUTENBHO.

2. CamocmosimenbHasi paboma Ne1
Tema: «OmHoweHusi mexdy MHOxecmeamu. Onepayuu Had MHOXXecmeamu»
BapuaHm 1.
1) A — MHOXeCTBO TpeyronbHukoB, B — MHOxecTBO paBHOGedpeHHbIX TpeyronbHukoB, D — MHOXecTBO
NPSAMOYTofbHbIX TPEYronbHUKOB, C — MHOXECTBO TPeYyronbHNKoB, nMetoLmx yron 30°. M3obpasute aTn MHOXeCTBa
Ha kpyrax Ounepa. 3awTpuxynte X=BNDuUC un mHoxecTBo Y=(B’A\D)NC. BbiscH1Te, NpuHaAANEX1T NN Kakomy-
HMOyab M3 MHOXeCTB X UM Y 3MneMeHTbl @ U B, €CNX a - NPSAMOYrOfbHbIN TPEYronbHWK, OOAWH U3 OCTPbIX YIIOB

KoToporo paseH 60°, B - TpeyronbHuK ¢ yrnamu 70° n 80° . YkaxuTe Ha pUCYHKe, rAe HaxoaaTCs 3TN TPeYronbHUKN.
2) Harignte MHOXeCTBO X, ecrnu:

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

Bapuarm 2.



1) A — MHOXEeCTBO MHOrOyrofibHUKOB, B — MHOXecTBO naTMyronbHuMkoB, C — MHOXECTBO MpaBWibHbIX
MHOroyronbHukoB. D - MHOXecTBO kBagpaTtoB. M306pasuTe aTM MHOXECTBa Ha Kpyrax Junepa. Ykaxuite
wrpmxoBkon MHoxectBo X=(BUC)\D u Y=(C'aAUD)\B. Bbisichute, npvHagnexuT nu yka3aHHbIM MHOXeCTBaM
cnegywowmne urypbl: a - pom6, B — paBHOCTOPOHHUI TPEYroNbHUK. YKaXUTe Ha PUCYHKe, rae HaxoAsaTcs 3Tu
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=CrUBNA;

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

CamocTosATensHasn paboTta oueHnBaeTca B 6bannax. 3 6anna 3a NONHOCTbIO BbINOMHEHHoe 1-oe 3apaHue (no 1
Ganny 3a Kaxabl NyHKT); no 1 Ganny 3a nNpaBuMbHO BbIMOMHEHHbIE 3a4aHusa 2a 1 26 n 2 Ganna 3a npaBuUribHO
BbINOMHEHHOe 3afdaHue 2B. NToro — makcumanbHo 7 6annoB. OueHke «OTNIMYHO» COOTBETCTBYEeT 7 Gannos.
OueHke «xopowo» - 5-6 6annoB. OueHke ygoBneTBoputenibHO — 3-4 Ganna. Hmke 3-x 6annoB — oueHka
«HEYOOBNETBOPUTENBHOY

3. CAMOCTOATEJIbHASA PABOTA Ne2
TEMA: «ekapmoeo npou3sedeHue MHoxecme. Knaccugukayus MHOXecme»
Bapuarm 1.
1) [MpoBepwuTb, NpaBUIbHO N NPOM3BEAEHO pa3breHue Ha knaccbl MHoXecTBa A. OTBeT 060CHOBATb.
A — MHOXeCTBO HaTyparbHbIX 4ucen. BblaeneHbl nogMHoOXecTBa: A1 — MHOXECTBO YeTHbIX yucen, Az —
MHOXXECTBO MPOCTbIX YNCen.
2) W306pa3nTb Ha KOOpPAMHATHOWM MIIOCKOCTUM OeKapTOBO Mpou3BefeHne MHoxecTB X u Y, ecnim X=(2; 7) ,
Y=R.
3) T[lpousBecTu knaccudukaLmo MHOXeCTBa A N0 yka3aHHbIM CBOMCTBaM. [1pnBecTn npumepbl 311IEMEHTOB 13
Ka)K[oro Kracca aKB/MBareHTHOCTU.
A — MHOXECTBO TPEYroSibHMKOB.
CeoncTtea: 1) meTb NpsAMON yronm;
2) UMEeTb OCTpbIN Yrom;
4)* MpowussecTn knaccndmrkaumio MHoXecTBa A Mo ykasaHHbIM cBoMCTBaM. [puBECTU NpuMepbl 3NeMEHTOB 13
KaXK4oro Kracca aKB/MBarneHTHOCTU.
A — MHOXeCTBO reoMeTpUYeCKUX uryp.
Ceovictea: 1) uMeTb nnowiaaeb;
2) NMETb HECKOIBKO YIIoB;
3) umeTb nepumeTp.

Bapuanm 2.
1) TpoBepwuTb, NPaBUNBHO N NPON3BEAEHO pa3dreHne Ha knacckl MHOXecTBa A. OTBeT 060CHOBaTh.
A — MHOXeCTBO uenblXx yucen. BblgeneHbl nogMHoxecTBa: A1 — MHOXECTBO MOMNOXUTENbHbIX Yncen, Az —
MHOXECTBO OTpULaTENbHbIX YMCen.
2) W3006pa3nTb Ha kOOpAMHATHOM MIIOCKOCTM AeKapToBO Mpou3BeneHne MHoxecTB X u Y, ecnun X=(3; ),
Y=R.
3) [lpoussecTtu knaccudukaLmio MHOXeCTBa A N0 yka3aHHbIM cBOMCTBaM. [1pnBecTn npumepbl 311eMEHTOB 13
KaXK4oro Kracca 9KB/MBaneHTHOCTU.
A — MHOXeCTBO LefbIX Yncern.
CeoncTtaa: 1) 6bITb MONOXUTENBHBIM;
2) oKaHuYMBaTbLCS Hynewm;
4)* NpowunssecTun KnaccugukaLmio MHoXecTBa A No ykasaHHbIM cBoMcTBaM. prBecTy npuMepbl 3NeMeHTOB 13
Kakgoro Kracca aKBMBaneHTHOCTW.
A — MHOXeCTBO TPeYyronbHNKOB.
CeoiictBa: 1) UMeTb NpsIMON yron;
2) UMEeTb OCTpbIN Yros;
3) He NMeTb TyMbIX YrNoB.

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

OueHka «yOOBMETBOPUTENBHOY» CTABUTCS, €CNM BLIMOJMIHEHO OOHO nboe 3agaHve u3 3agadui 1-3, nubo
BbINOMHEHO ABa U3 3TUX 3aJaHWi U JONyLEeHOo ABa HefoyeTa, NMbo BbINOMNMHEHbI Bce 3agaHusa 1-3 u gonyuleHo 4
HegoyeTa. B npotuBHOM cnydae paboTa oueHMBaeTCs «HeyaooBneTBOpUTEnbHO». 3adaHue 4, NoMevYeHHoe
«3BE304YKONY, ABMNAETCH OONOMNHUTENbHBLIM N OLLEHNBAETCHA OTAENbHO.

Mpn GannbHO-PENTUHIOBOM CUCTEME OLEHMBAHUS Kaxdoe M3 MNepBbiX Tpex 3agaHui oueHuBaeTcst B 1 Gann,
nocrniegHee 3ajaHue oLeHnBaeTcsl MakcumarnsHo 3 6anna.

4. CamocmosimesnibHasi paboma Ne 3. Coomeemcmeusi U OmHOWeHUs!



1. Mexagy MmHoxecTtBamum A n B yctaHoBneHo cooTtBeTcTBue P. lNMocTpouTb ero rpad u oxapakrtepu3oBaTtb
JaHHOe COOTBETCTBUE MO nnaHy: obnacTte oTnpaBneHns n obnactb NpubbiTMA; 0BnacTe onpeaeneHus u
MHOXECTBO  3HA4Y€HWI; XapaKTepucTudeckoe CBOMCTBO W rpadp obpaTHOro  COOTBETCTBUS;
XapaKTepUCTMYEeCKOEe CBOWMCTBO W rpady MNpPOTMBOMOSIOXHOIO COOTBETCTBUA; SABMSETCA NWM  OdaHHOe
COOTBETCTBME OTOBpaXKeHneMm, ecnv fa, To ykasaTb ero CBOMCTBA.

2. Ha mHoxecTtBe A ycTtaHOBreHo oTHoweHue P. lNMocTpouTb ero rpacd, ykasaTb ero CBOWCTBA, BbISICHUTb,
OyaeT N OHO OTHOLUEHWEM SKBMBANEHTHOCTM MnM nopsaka. Ecnv 310 oTHOLWEHME 3KBMBANEHTHOCTU, TO
yKkasaTb Kfacchl, Ha KOTOpble OHO pa3bmBaeT MHOXeCTBO. Ecnn 3TO OTHOLWEHWe nopsigka, To onpenennTb
BMA nopsiaka v ynopsiaiounTb 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: «GbITb genurenem»

BAPUAHT 2.
1) A={1/2, 3/2, 4/3, 5/8, 12/6}, B={0,2; 1,43; 2,3; 3,4}, P: «a 1 b nmeloT 0AnHaKOBYIO LIenyto 4acTb.
2) A={y=x?; y=x+5; y=1/(x+1); y=1/(x?+1); y=1/x; y=1/x?}, P: «<uMeTb oanHaKoByto ob6racTb onpeaeneHus».

5. CamocmosimenbHasi paboma Ne 4. «9nemeHmbl Mamemamu4yecKol JI02UKU»
BapuaHm 1

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

2) Onpepenute 3HavyeHWe UCTUHHOCTU BbickasbiBaHus «Ecnu B sHBape 31 geHb, To ConHue BpallaeTcs
BOKPYr 3emMnu unun MapTt — BECEHHUA MecsL»

3) Ha mHoxectBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «Xx — NnpocToe uncrnoy», B(x): «x genuTcsa Ha
5», C(x): «x — ABy3Ha4Hoe Yncnox». Hanamte obnactb NCTUHHOCTM NpeaunkaTa B(x)AC(X)«>A(X)

4)* Ha mHOXecCTBe reomeTpuyeckmx uryp 3agaHbl npegukaTol: A(X): «BbITb MHOTOYronbHUKOMY, B(X): «umeTb

nnowanb», C(x): «ObiTb BbINyKNOW». M3006pa3vTe OTHOLWIEHMA Mexay o0nacTaMu WUCTUHHOCTU  3TKX

npeankaToB C NMOMOLLbIO KpYroB Jinepa u 3awtpuxynTte obnacts ncTuHHoOCTM npegukarta (A(x)vB(x))—>C(x).

BapuaHm 2

1) CocTaBbTe Tabnuuy UCTUHHOCTY BbiCKa3biBaHUs: (X A V) <> (Z A X)

2) Onpepgenute 3HaYyeHWe UCTUHHOCTU BbickasbiBaHus «B sHBape 30 geHen Ttorga v Tonbko Torga, korga
MapT — BECEHHUIN MecsL, U OKTAOPb — OCEHHUI MecsaL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npeankaTtbl: A(X): «X — COCTaBHOE 41cro», B(x): «x genntcs Ha
4y, C(x): «<x —ogHO3HA4YHOEe Yncnox». Hangute obnactb nctMHHocTh npeauvkata (B(x)— C(x))VA(X)

4)* Ha MHOXecTBe MHOroyronbH1UKOB 3agaHbl npeamkatbl: A(X): «BbiTb MpaBuibHBIM MHOFOYrofbHUKOMY, B(X):

«MMeTb BCe paBHble CTOPOHbI», C(X): «MMeTb Gonblle Tpex CTOpoH». M3o6pasuTe OTHOLWEHMSA Mexay

obrnactaMm UCTUHHOCTU 3TMX MPeguKkaToB C NMOMOLLbLI0 KPYroB Junepa u 3awTpuxynte obnactb MCTUHHOCTU

npeaukata (A(X)v(B(x)—>C(x)).

OueHka «OTNMYHOY» CTaBUTCH, €CNU BbINOMNHEHbI 6e3 ownbok 1-3 3agaHua. OueHka «XOpOLLO» CTaBUTCS, €Cnu
BbINOSHEHbI NOOble ABa 13 3agaHui 1-3, nnn BbINOMNHEHBLI BCe 3adaHns 1-3, HO gonyleHbl ABa HegoyeTa.
OueHka «yOoBMNEeTBOPUTENBHO» CTABUTCS, €CMX BBINOMHEHO Of4HO Ntoboe 3agjaHve m3 3agaHun 1-3, nubo
BbINOSIHEHO ABa M3 3TUX 3aJaHU 1 JONYyLWEHO ABa HeaodeTa, NMBo BbINOMHEHbI BCe 3adaHumsa 1-3 u gonyLeHo
4 HepoyeTa. B npotuBHOM crnyyae paboTa OLEHUBAETCHA «HeyAoBneTBOpUTENbHO». 3ajaHne 4, noMeyeHHoe
«3BE304YKON», ABMNSAETCHA AONONMHUTENBHbLIM U OLEHUBAETCH OTAENBHO.

6. CamocmosimenbHasi paboma Ne5 «Pa3nu4Hble MoOXxo0bl K MOCMPOEHUI MHOXecmea UesibIX
HeompuyamesnbHbIx Yuces. Memod mamemamuy4yeckol UHOYKyUU»
Bapuarm 1
1. BbinonHuTL BCe apudmeTuyeckne AencTens Hag ymcnamm 12 n 3 B TEOPETUKO-MHOXECTBEHHOM,
aKcMoMaTU4eCckoM NoAxoAax, MOAXOAE K HaTypanbHOMY YACMY Kak pe3yrbTaTy U3MEepPEHUs: BENNYUHDI.
2. lMpoBepuTb METOAOM MaremMaTU4ecKOn MHAYKLMU CNpaBeannBOCTb JaHHOrO paBeHCTBa ANd BCeX

HaTypanbHbix YmMcen: 1-2+2-3+-nn+1) = nnt1)(n+2)

3
BapuaHm 2
1. BbinonHuTb BCe apudmeTndeckne aenctensa Hag ymcnamm 12 n 4 B Te0peTMKO-MHOXECTBEHHOM,
aKCMoMaTU4eckoM NOAXOAAaX, NOAXOAE K HaTypanbHOMY YMCHY Kak pe3ynbTaTy U3MepeHuUst BEMNUYUHbI.
2. TpoBepuTb METOOOM MATEMaTUYECKOW MHOYKLWM CMpaBenfIMBOCTb AAaHHOIO paBEHCTBA ANA BCEX

HaTyparbHbIX YACen: — + — + 1 _ . n
P “15 0 59 (4n—-3)(4n+1)  4n+1




OueHKa «OTNUYHO» CTaBUTCS, ECMU BbINONHEHO 6e3 ownbOoK Bce 3agaHMe NOMHOCTLI0, PACCMOTPEHbBI BCE NOAXOAbI
M BCe Crnydaum B pamKax OZHOrO noAxoda, BEPHO BbLIMOMHEHO [0Ka3aTeNbCTBO PaBEHCTBA METOAOM
mMatematudecko uHAykumMu. OueHKa «XOpoLWo» CTaBUTCS, e€ecnu JonyuleHa opgHa owwubka. OueHka
«yOOBNETBOPUTENbHO CTaBUTCH, €Cnu gonyuleHsl ABe owunbku. Ecnu gonyuweHo 6onee aByx owwnbok, paboTa
OLEHMBAETCS «HEeyO0BMETBOPUTENBHO.

7. CamocmosimenbHasi paboma N26 [o3uyUuoHHbIe cucmeMbl CHUCIIEHUSs]
Bapuarm 1.
1) TllponsBegeHne undp OBYy3HAYHOrO Yucrna B ABa pasa bonblwe cymmbl ero undp. Ecnu ot nexogHoro ymcna
OTHSATb 27, TO NOMNY4YMTCS YUCIIO, 3anncaHHoe TeMM xe Lundpamm, 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 TpexaHayHOM uucne aecATkoB Ha 4 6onblue, YeM eanHUL, CoTeH Ha 4 Bonblue, YeM aecAtkos. Ecnu k aTomy
yucny npubaBuTb YMCHO, 3anncaHHoe Temu xe undpamu, Ho B obpaTtHoM nopsaake 1o nonyuutes 1110. Hanagute
3TO YUCrno.
2) BbInonHuTe AENCTBUS, U pe3ynbTaT NpeactaBbTe B TPOMYHOM cucteme cuncrienunst: 10349+889-349-12549:110.
3) HaiTtn ocHoBaHMe cucTeMbl cumcnenmns: 326x+152x=253

OueHka «OTNUYHO» CTaBMTCA, €CNU BbINOMHeHbl 6e3 oWKnbBoK Bce 3adaHusA NonHOCTbio. OLeHKa «XOpoLLIo»
cTaBuTCs, ecnu gonyuleHa oaHa olwmnbka. OueHka «yOOBMETBOPUTENbHO CTaBUTCH, €CnN AOonylleHbl ABe
owwmbku. Ecnn gonyleHo 6onee AByx oOLWIMOOK, paboTa OLEeHMBaETCA «HEeYA0BNETBOPUTENBHO.

8. CamocmosimenbHas paboma Ne 7. Jenumocmb Ha MHOXecmee Uesibix HeompuuamesibHbIX Yucesl
Bapuanm 1

1. Haiagnte Bce umdpbl, Npy NOACTAHOBKE KOTOPbIX BMECTO * B uncrio 1324* BbINOMNHSETCS AENUMOCTb. Ha
15; Ha 36.

2. He BbINOMHSAA BbIYMCNEHWUA, C MOMOLLBID TEOPEM O AENUMOCTM CYMMbl, PA3HOCTU M MNpPOM3BEOEHUS,
yCTaHoBUTe, AenuTcsa N Ha 12 3HaveHune BblpaxkeHus: 1288-564-15+1536.

3. Hangute HOL n HOK uncen 646 n 864, npeacraBue nx B kaHoHMYeckom suae. Hangnte HO atux umcen
¢ nomoubto anroputma Esknuaa, a HOK ¢ nomoLubto Teopemsl.

BapuaHm 2

1. Hanaute BCe umdpbl, Npy NOACTAHOBKE KOTOPbLIX BMECTO * B YMCNo 1426* BbINOMHSAETCA AENMMOCTb: Ha 6;
Ha 45.

2. He BbINOMHAA BbIYUCIIEHUA, C NOMOLLBID TEOPEeM O AefMMOCTU CYMMbl, pPasHOCTM W Npou3BedeHus,
ycTaHoBUTe, Aenutcsa nu Ha 18 3HadeHue BblpaxeHus: 1288-564-15+1536.

3. Hangute HOO n HOK uncen 568 n 346, npeacraBmB ux B kaHoHM4eckom Buge. Hanante HO atnx yncen
¢ nomoubto anroputma Esknuga, a HOK ¢ nomoLbto Teopemsl.

OueHka «OTMMYHOY» CTaBUTCSH, €CNK BbINOMNHEHbI 6e3 owmnbok 1-3 3agaHua. OueHka «XOpOLLO» CTaBUTCH, €CIu
BbINOMHEHbI Nobble ABa M3 3agaHui 1-3, Uy BbINOMHEHbI BCe 3adaHus 1-3, HO AonyLleHbl ABa HegoyeTa.

OueHka «yOooBMNeTBOPUTENBHO» CTaBUTCHA, €CMW BbIMNOMHEHO OAHO noboe 3agjaHne w3 3agaHui 1-3, numbo
BbINOMHEHO ABa U3 3TUX 3aJaHui 1 JONyLEeHo ABa HefoyeTta, NMbo BbINOMNHEHbI Bce 3agaHusa 1-3 u gonyuleHo 4
Hego4yeTa. B npoTnBHOM cnyvae paboTa oueHMBaeTCa «HEYLOBNETBOPUTENBHOY.

9. CamocmosimenbHasi paboma Ne 8. «PayuoHanbHble Yucna»
Bapuarm 1

5 935 435211
1. HaiiauTe sHadeHme BbIDAXEHNA: — 577 t1 1

100 5 10077 "2

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

BapuaHm 2

38 1 8 3 26
(23215)135 3020 1

1 1
(185-132)—
. 0,8(5)+0,17(1) 0,8(3)+0,1(6)
©0,8(5)-0,17(1)  0,8(3)—0,1(6)
OueHKa «OTNNYHO» CTaBUTCSl, €Crn BbINOMNHEHbl 6e3 oWNboK BCce 3aaaHmst NONHOCTb. OueHKa «XOpPOoLLOo»
CTaBWTCS, eCnn JonyleHa ofgHa ownbka. OueHka «yaoBreTBOPUTENbHO CTaBUTCH, €Cnn AOoMNYLLUEHbl ABe
owmnbkn. Ecnun gonyweHo 6onee AByx owmbok, paboTa oLeHNBAETCS «HEYAOBETBOPUTENBHO.

1. Hawmgwnte 3HayeHne BbIpaXKeHUS:

2. Hanmgute 3HayeHwve BbipaXeHus

10. CamocmosimenbHasi paboma Ne 9 «PeweHue ypasHeHuli, HepageHcmMe U uUx cucmemy
BapuaHm 1



x -y —y?) =45
x+y=5
2. Hampgute MHOXeCTBO peLleHuN HEpaBEHCTBA: % -11<

1. PewwuTe cuctemy ypaBHEHUIA: {

12x+1

+ 8.

BapuaHm 2

X’y +xy? =6

Xy +x+y=5

2. Hangute MHOXeCTBO peLleHUin HepaBeHCTBa: 2 — %x > S - §(3x +1).

OueHKka «OTNMYHO» CTaBWUTCA, €Cnn BbiNOMHeHbl 6e3 owmnbok Bce 3agaHnsa NOoNHOCTbI0. OueHka «XOopoLLO»
CTaBUTCA, ecnn JonyweHa oaHa owwnbka. OueHka «yLOBMETBOPUTENIBHO CTaBUTCS, €Cnn AONyLeHbl ABe
owmnbkun. Ecnn gonyweHo 6onee AByx owmnbok, paboTta oueHMBaeTCa «Hey40BNeTBOPUTENBHO.

1. PewwuTe cuctemy ypaBHeEHWIA: {

11. CamocmosimenbHasi paboma N210 «lTocmpoeHue 2paghukoe ¢pyHkyul. Ceolicmea ¢pyHKyuUU»
Bapuarm 1
1. TMocTpoiTe rpacmk hyHKLUK, NONb3YysiCb ONpefeneHneM MOAYNs, U ONULLNTE ee CBOMCTBA: y=x?+|x|-6.
2. TloctponTte rpadmk PyHKLUN C NMOMOLLBbI NIMHENHbIX Npeobpas3oBaHWiA U OMULLNTE €€ CBOWCTBA: y =
1

x—3
BapuaHm 2
1. MocTtpoiTe rpadmk PyHKLMK, NONb3YACh onpeaeneHnemM Moayns, U ONULIMTE ee CBOMCTBA: y=|x3-
5|+2x-1.
2. MocTponite rpacdmk OYHKLMM C MOMOLLbLIO JIMHENHBLIX NPeobpa3oBaHWiA U ONULLNTE ee CBOWCTBA:

1
y="m 3
OLI,eHKa «OTJIMHHO» CTaBUTCHA, eCITN BbIMNOJIHEHbI 6e3 owmnbok Bce 3a4aHnA NOJTHOCTbIO. OLJ,eHKa «XopoLuo»
CTaBuUTCA, ecnn gonyuweHa ogHa oLumnbKa. OLI,eHKa «yOoBIIETBOPUTESNIBHO CTaBUTCA, eCnn gonylleHbl OBe
owmnbkn. Ecnun gonyuieHo 6onee aAByx owmnbok, paboTa oLeHNMBaEeTCsl «HEYAOBETBOPUTENLHO.

12. CamocmosimenbHasi paboma Ne11 «Benu4uHbl U UXx usMepeHue»

Bapuarm 1

1. [OnuHy oTpeska u3mepwnu cHadana B CM, a NoTom B AM. B nepsom cnydae nonyyunu ymcno Ha 108
bonbluee, Yem BO BTOPOM. YemMy paBHa AnvHa cTona B M.

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

BapuaHm 2

1. [OnvHy OoTpeska M3Mepunu cHayana B caHTUMeTpax, a 3aTeM B munnvMmeTpax. Bo BTopom cnyvae
nony4unnun ymcno Ha 135 meHbLLee, YeM B nepBoM. KakoBa anvHa oTpeska B geunmerpax?

2. [posa Hayanacb B 10 4.50 MuH. yTpa 1 npogomkanack 34. 6 M1H. CKOMNbKO BpEMEHU A0 KOHUA CYTOK
0OCTanocb No OKOHYaHWUM rpo3bI?

OueHKka «OTNMYHO» CTaBWUTCH, €CnW BbINOMHEeHbl 6e3 owunbok Bce 3agaHua nonHocTbio. OueHka
«XOpOLUO» CTaBWUTCS, €Cnn JonylleHa ofHa olmbka, nNpy 3TOM Norvka pelleHus 3agaHuin - BepHas.
OueHka «yOoBMneTBOPUTENbHO CTaBUTCH, €Crnv AONnyweHbl OBe OLWMWOKW, WKW MOSMHOCTbI0 BEepHO
peLleHo OOHO 3afaHue, a ApYyroe He peLlleHo, WK pelleHO MOMHOCTbI HeBepHo. B ocTanbHbIX
cnyyasix paboTa oLeHVMBaeTCsl «HeYyA0BNeTBOPUTENBHO.

13. CamocmosimenbHas paboma Ne12 «PeweHue 3a0ay Ha MoCmMpoeHue»
BapuaHm 1
1. TlocTponTe TpeyronbHUK No ABYM CTOPOHaM U Yriy, NpOTUBONEXaLLeMY OLHOWM U3 3TUX CTOPOH.
2. MMoctpovite pomb no yrny u gnaroHanw, BbIXOASALEN U3 3TOrO yrna.

BapuaHm 2
1. [ocTponTe TpeyronbHWK NO ABYM CTOPOHAM U BbICOTE, NPOBEAEHHON K OOHOW U3 HUX.
2. [MocTtpowvite pomb No guaroHanu n NPOTMBOMEXaLLeMy yriy.

OueHka «OTNMYHO» CTaBWUTCS, ecnn BbINONHeHbl 6e3 owunbok Bce 3agaHust NonHocTbio. OueHka
«XOpoLo» CTaBUTCA, ecnun obe 3agaum B UENoOM pelweHbl, HO NMEeKTCA 1-2 HepoyeTa Ha aTanax
JokasaTenbcTBa, Wnn wuccnegoBaHus. OueHka «yaoBIeTBOPUTESIbHO CTaBUTCA, €Clih NOJIHOCTbIO
peweHa 1 3agaya, unu BbLINOSTHEHO BepHoOe MoCTpoeHne B obeunx 3agavax, Ho OTCYTCTBYKT 3Tanbl
AOKa3aTesibCTBa n ncenegoBaHuA. B OoCTallbHbIX cny4vadax pa60Ta oueHnBaeTCcAa
«HeynoBIeTBOPUTESIbHO.



19.3.2 TecTOBbIe 3aAaHusA
Tecm Net
1. ObbveguHeHnem wMHoxectB A u B HasbiBaeTca MHoxectBO C, cocTosillee M3 SMEMEHTOB,
npuHaanexatimx...
a) xoTsa 6bl 0O4HOMY M3 yKa3aHHbIX MHOXECTB
©0) o6onM ykazaHHLIM MHOXECTBaM
B) TOMbKO OOHOMY U3 YKa3aHHbIX MHOXECTB
) OOHOMY M3 MHOXECTB, HO HE ABMSAIOLLMXCA OBLLMMM NS STUX MHOXECTB
2. MNMepeceyeHnem mHOXeCTB A 1 B Ha3biBaeTcs MHOXecTBO C, coCcTosiLLEe M3 ANIEMEHTOB, NPUHAANEXALLMX. .
a) xoTs 6bl O4HOMY M3 yKa3aHHbIX MHOXECTB
©) oboum ykasaHHbIM MHOXeCTBaMm
B) TONIbKO OAHOMY W13 yKa3aHHbIX MHOXECTB
r) OAHOMY U3 MHOXECTB, HO He ABMSIOLUXCS 00LWUMM ANs 9TUX MHOXECTB
3. OnemeHT NnpuHaaneXxuT pasHocTn MHoxecTB A u B, ecnu...
a) OH NpUHaZNEeXuT MHOXeCTBY A U MHOXecCTBY B
©) OH NpMHAQNEXUT MHOXECTBY A, HO HE NPUHAANEXNT MHOXecCTBY B
B) OH NpUMHAANEXUT MHOXecTBy A unu B
I) OH HE NPUHAANEXUT HU MHOXECTBY A, HM MHOXecCTBY B.
4. A - MHOXEeCTBO HaTypanbHbIX u4ucen, Gonbwmx 5. B - MHOXECTBO HaTyparbHbIX 4YUCENl, MEHbLUUX 7.
O6beanHeHne MHoXecTB A 1 B 3TO MHOXeECTBO...
a) cocTosiLLee U3 OQHOro afieMeHTa - 6
©) nycToe MHOXEeCTBO
B) MHOXeCTBO Bcex Yncen ot 0 go 6eckoHe4YHOCTH
) MHOXXECTBO BCEX HaTypanbHbIX YMcen
5. A - MHOXeCTBO HaTypanbHbIX Yucen, 6onbwmnx 5. B - MHOXeCTBO HaTyparbHbIX YMce, MeHbWNX 7. Pa3HOCTb
MHOXecTB A 1 B 3TO MHOXeECTBO...
a) MHOXeCTBO HaTyparnbHbIX Ynucen, 6onbLumnx 7
©0) MHOXECTBO HaTyparbHbIX Yncen, 6onbLnx 6
B) MyCTOE MHOXECTBO
) MHOXECTBO, COCTOsILLIEE M3 OAHOMO AfIEMEHTA - 6
[) MHOXXeCTBO HaTyparbHbIX Yncen, 6onbmnx 5
6. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIx Yyncern, meHblmnx 10. ObbeguHeHne MHoxecTB A 1 B aTo...
a) MHoxecTBo B
©) MHOXecTBO A
B) NyCTOE€ MHOXeCTBO
r) MHoxecTtBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOX€eCTBO HaTyparbHbIX Yncen, meHbwnx 10. MNepeceyeHne mHoxecTB A n B 3To...
a) MHoxecTBo B
©) MHOXecTBO A
B) MyCTOE MHOXECTBO
r) MHoxectBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTyparbHbIX Yncer, MeHblumx 10. PasHocTb MHOXecTB A 1 B aTo0...
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, meHblunx 10. PasHocTb MHOXecTB A 1 B aT0...
a) MHoxecTBo B
©) MHOXecTBO A
B) MyCTOE€ MHOXeECTBO
r) MHoxecTtBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTyparbHbIX Yynucen, MeHblumx 10.
a) 3T MHOXEeCTBa NnepecekarTcs
0) A aBnsieTca NnogMHOXecTBOM B
B) B sBndeTca nogMHoxXecTBOM A
r) He UMeT OBLLMX SNEMEHTOB
11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX 4ucen, MeHblwux 10. [lekapToBO npousBefeHue 3Tux
MHOXECTB COOEPXUT
a) 54 anemeHTa
©0) 60 anemeHTOB
B) 15 anemeHTOB
r) 9 anemeHToOB
4) 10 anemeHTOB



e) 16 anemeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasbHbIX 4ncen, meHbwunx 10. OObegUHEHWE 3TUX MHOXECTB
copepxuT
a) 15 anemeHTOB
©) 9 anemeHTOB
B) 10 anemeHTOB
r) 6 anemeHToB
A) 16 anemeHTOB
13. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO MpSIMOYrofibHUKOB. Beibepute
npaBuibHbIE YTBEPXKOEHNS
a) CyLLeCTBYHOT afieMeHThbI, 00LmMe Ans BCEX TPEX MHOXECTB
©) MHoxecTBa A 1 C He nepecekatoTcs
B) MHoxecTBa A n B nepecekatoTtcs
r) MHoxecTBO A - NOAMHOXECTBO MHOXecTBa B
) He cyuwiecTtByeT anemMeHTOB, NpuHaanexawmx nu MHoxectsy A n MHoxecTtsy B n mHoxectBy C
OQHOBPEMEHHO
14. O pononHeHMM MHOXecTBa A 0O MHOXeCTBa B MOXXHO roBopuTb B TOM cry4vae, ecru...
a) A aBnseTca NogMHOXECTBOM MHOXecTBa B
0) B aBnseTca nogMHOXeCTBOM MHOXecTBa A
B) MHOXecTBa A u B nepecekatotcs
r) MHoXecTBa A 1 B aBnsoTCsS NOOMHOXECTBaMM YHMBEPCANbHOIO MHOXECTBA U HE UMEKT O0LLMX
3MeMeHTOB
15. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpammoB. C - MHOXeECTBO NPSIMOYrofibHWMKOB. Pa3HoCTb
06beanHeHns MHoxecTB A n B n mHoxecTtBa C aTo0...
a) MHOXEeCTBO napannenorpaMmMoB
©) MHOXecTBO napannenorpaMmos 6e3 NpPsMbIX Yrios
B) MHOXeCTBO poMBoB 6e3 NpsiMbIX yrioB
) MHOXXECTBO NPAMOYroSibHUKOB
16. XapakrepucTnyeckoe CBOMCTBO MHOXECTBA 3TO CBOWCTBO,...
a) KoTopbIM 0bnagatoT HEKOTOPbIE 3MEMEHTbl 3TOr0 MHOXeECTBa
©) KoTopbIM 06nagatoT BCe ANeMEHThbI 3TOr0 MHOXECTBaA
B) KOTOpbIM 061aaaoT BCE 3NEMEHTBI 3TOr0 MHOXXECTBA M TOJIbKO OHU
r) KOTOpbIM HEe 0ONajaloT AMEMEHThI, HE Nexallme B 3TOM MHOXeCTBE
17. BblbepuTe npaBunbHble YTBEPXKOEHUS
a) Onepaumsi 06beAMHEHNS MHOXECTB AMCTPUOYTMBHA OTHOCUTENBLHO OMepauuyn MepeceyeHus

MHOXECTB
0) Onepauus nepeceyvyeHWss MHOXECTB OUCTPMOYTMBHA OTHOCUTENbLHO onepaumMm ob6beauHeHus
MHOXECTB
B) Onepauus o0ObeAVHEHWS MHOXeCTB AUCTPMOYTMBHA OTHOCMTENBbHO oOrnepauum pasHOCTU
MHOXECTB

r) Onepaums nepeceyeHnss MHOXeCTB AUCTPMOYTMBHA OTHOCUTENBHO onepaunm pasHOCTU MHOXECTB
18. [lekapToBbIM Npon3BeaeHmeM MHOXeCTB A 1 B HasbiBaeTca MHOXecTBO C, cocTosulee us...

a) BCex arneMeHToB MHoXecTB A n B

0) n3 Bcex nap anemMeHToB MHOXecCTB A 1 B, B KOTOpbIX Ha NEPBOM MECTE CTOUT 3NIEMEHT MHOXECTBA

A, a Ha BTOpPOM - 3anieMeHT MHoXecTBa B

B) M3 nap aMeMeHTOB MHOXeCTB A 1 B, B KOTOpbIX Ha NEPBOM MeCTe CTOMT BONbLUUIA SMIEMEHT, a Ha

BTOPOM - MEHbLLUNN

r) 3 anemeHToB, 06LWNX ana mHoxecTB A u B
19. A - MHOXeCTBO HaTypanbHbIX u4ucen. B - MHoxecTBO pgencTButenbHbiX uucen. [padmk pekaptoBa
npoussegeHns MHoXecTBa A Ha MHOXecTBO B npeacraenset cobow...

a) BCIO KOOPAMHATHYIO MITOCKOCTb

©) 6eckoHeYHOE YMCMOo NPSIMbIX, NapansenbHbIX OCK Y, pacnoNnoXeHHbIX CNeBa u cnpasa oT ocun Y

B) 6eCKOHeYHOe YNCNOo NpAMbIX, NapanfenbHbIX OCK Y, pacnonoXeHHbIX cnpasa oT ocu Y

r) 6ecKoHeYHOe YMCIIo Nydel C BepLUMHAMK Ha ocu X, napannenbHbix ocu Y
20. A - MHOXeCTBO HaTypanbHbiXx umcern. B - MHOXecTBO AencTBuTenbHbIX uucen. [padwuk [ekaptosa
npousBeneHns MHoXecTBa B Ha MHOxecTBO A npeactaBnseT coboi...

a) BEPXHIOK KOOPANHATHYIO MOMYMNNOCKOCTb

©) NpaByo KOOPAMHATHYIO NMOMYNIIOCKOCTb

B) 6eCKOHEYHOE YNCIO NPSAMbIX, NapanenbHbIX OCU X, PacnoOIOXXEHHbLIX CHU3Y U CBEPXY OT OCU X

r) 6eckoHe4Hoe YMCIo NPAMbIX, MapannenbHbiX 0cu X, pacrnoioXeHHbIX CBEPXY OT OCU X

4) BECKOHEYHOE YNCIIO NyYen C BEPLUMHAMKN HA OcK Y, napannenbHbiX ocn X
21. B kakmx cnydasx rpadukom gekapToBa npou3BedeHuss MHoxecTBa A Ha MHOxecTBO B Gyget mHOXecTBO
TOYeK?

a) ob6a MHOXeCTBa - KOHEYHbIE YNCITOBbIE MHOXECTBA



0) A - MHOXeCTBO HaTyparbHbIX Yncen, B - KOHeYHOe YNCNOBOE MHOXECTBO
B) A - MHOXECTBO BCEX MOJIOXKUTENbHbIX Yncen, B - MHOXEeCTBO HaTypanbHbIX Yncen
r) A - MHOXECTBO BCEX LienblX Yncer, B - MHOXXeCTBO BCex HaTypanbHbIX Yncen
A) A - mHoxecTBO umcen ot 1 0o 4, B - mHoxecTBo uncen ot 0 o 5
€) A - MHOXeCTBO AeNCTBUTENbHbIX Yncer, B - koHe4YHoe YncnoBoe MHOXECTBO
22. Bbibepute npaBunbHbIN HABOp CBOMCTB AeKkapToBa Npon3BegeHUsS MHOXECTB
a) KOMMYTaTMBHOCTb, acCOUMATUBHOCTb, AUCTPUBYTUBHOCTb OTHOCUTENbHO O0O6beAMHEeHUs,
nepecevYeHus u pa3HOCTU MHOXECTB
0) aHTUKOMMYTaTUBHOCTb, aHTUaCcCOLUMaTUBHOCTb, OUCTPUOYTMBHOCTb OTHOCUTENBHO O00bEeANHEHNS,
nepecevYeHns 1 pa3HOCTU MHOXECTB
B) aHTMKOMMYTaATUBHOCTb, aCCOLMaTUBHOCTb, AOUCTPUOYTUMBHOCTb OTHOCUMTENBHO OOBbEAMHEHMS,
nepecevYeHns 1 pa3HOCTU MHOXECTB
r) KOMMYTaTMBHOCTb, aHTMacCoUMaTUBHOCTb, AUCTPUOYTMBHOCTb OTHOCUTENbHO OObeaMHEeHMS,
nepecevYeHus u pa3HOCTU MHOXECTB
A) KOMMYTaTUBHOCTb, acCOUMATUBHOCTb, AUCTPUBYTUBHOCTb OTHOCUTENBHO OBbeAVHEHWUs,
nepecevYeHns MHOXeCTB
23. BbibepuTe BepHble yTBEPXKAEHUSA
a) AeKapTOBO NPOU3BEAEHNE MHOXECTB ANCTPUOYTUBHO OTHOCUTENBHO 06 bEeANHEHNSI MHOXECTB
6) obbeanHeHne MHOXeCTB AMCTPUBYTUBHO OTHOCUTENBLHO AeKapTTOBa NPON3BEAEHNS MHOXECTB
B) 0EKAPTOBO MPOU3BEAEHNE MHOXECTB ANCTPUOYTUBHO OTHOCMTENBHO PA3HOCTM MHOXECTB
r) nepecevyeHne MHOXECTB ANCTPUDBYTUBHO OTHOCUTENBHO AeKapToBa NPOM3BEAEHUSA 3TUX MHOXECTB
24. /13 MHOoxXecTBa A BblaeneHbl HenycTble nogMHoxectBa A1, A2, A3, obbeauHeHWe KOTOpbIX COBMagaeT C
MHOXXecTBOM A. B Kakom criydae MOXHO yTBepXaaTb 4YTO MHOXecTBa A pasbuTo Ha knaccbl?
a) HeT AaNeMEHTOB, 00LLMX ANst BCEX TPEX MHOXECTB
0) HMKakue ABa 13 BblAeNEeHHbIX MHOXECTB HE MMEHT OOLLMX 3NIEMEHTOB
B) HVKaKoe BblAeNeHHOEe MHOXECTBO He SIBNAETCA NOAMHOXECTBOM APYroro BblAeNeHHOr MHOXeCTBa
r) ABa M3 BblOeNeHHbIX MHOXECTB He nepecekarTcs
25. B kakumx cnyyasx noamHoxectBa A1, A2, A3 MHOXeCTBa YeTbIpeXyronbHWKOB SBMSAOTCA Kraccamu
3KBUBANEHTHOCTM?
a) A1 - MHOXecTBO KBagpaToB, A2 - MHOXECTBO YeTblPEXYrOfbHUKOB, HE UMEIOLLUX NPSAMbIX YrToB,
A3 - MHOXECTBO NPSIMOYrofIbHUKOB, COCEAHWNE CTOPOHbI KOTOPbIX HE PaBHbI
©) A1 - MHOXeCTBO napanmnenorpaMmoB, A2 - MHOXECTBO YETbIPEXYTOfIbHWKOB, HUKakue OBe
CTOPOHbI KOTOPbIX HE NapannenbHbl, A3 - MHOXECTBO Tpaneumi
B) A1 - MHOXeCTBO MpPSMOYFOfibHUKOB, A2 - MHOXECTBO napannenorpammoB, A3 - MHOXECTBO
YeTbIPEXYrONMbHUKOB, HE UMEIOLLMX NapannanbHbiX CTOPOH U NPAMbIX YII0B
r) A1 - wMHoxecTBO Tpaneuun, A2 - MHOXECTBO MPSAMOYrofibHUKoB, A3 - MHOXEeCTBO
YeTbIPEXYrOflbHUKOB, HE UMEIOLLIMX NPSAMbIX YIIIOB U NapannenbHbIX CTOPOH
A) A1 - MHOXeCTBO NPAMOYronbHUKOB, A2 - MHOXECTBO YeTbIpeXyronibHMKOB 6e3 npsiMbIx yrros, A3 -
MHOXECTBO YETbIPEXYTONMbHUKOB C OOHUM MY ABYMS NPSIMbIMU yriamu
26. Pa3buneHne MHoxecTBa A Ha Knacchl Ha3blBaeTCA ANXOTOMUYECKUM, ECIN...
a) Knaccamu ABnsOTCS HEKOTOPOe NMOAMHOXECTBO MHOXeCTBa A 1 ero AONOMNHeHne 40 MHOXecTBa A
©) MHOXecTBO A pa3buTta Ha Knaccbl Npy NOMOLLM OLHOIO CBOWCTBA
B) MHOXeCTBO A pa3buTo Ha Kracchl Mpu NOMOLLM ABYX CBOWCTB
r) B MHOXecTBe A BbleNeHbl Ba HEMEPECEKaOLLMXCSA NOAMHOXECTBA
27. Mpu noMoLLM CBONCTB "ObITb YETHBIM" 1 "OennTbCS Ha 4" MHOXECTBO HaTypasbHbIX Ynucen pasbuBaeTcs Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3buBaeTcs Ha Knacchbl
28. Mpwn nomoLm ceoncts "6biTb Gonblie 10" 1 "ObITh YETHLIM" MHOXECTBO HaTyparnbHbIX Yicen pa3bnBaeTcs Ha
a) 3 knacca
0) 2 knacca
B) 4 knacca
r) He pa3buBaeTcs Ha Knacchbl
29. Mexagy MmHoxectBamu A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooTBeTCcTBME "a MeHble b". Bbibepute
npaBuibHOE YTBEPXKAEHUE
a) obnactb onpefeneHuss COOTBETCTBMSA COBMagaeT ¢ obnactbio OTMpaBreHUsA, a MHOXECTBO
3Ha4yeHun - ¢ obnacTbio NpUoLITUS
©) obnacTb onpegeneHuss COOTBETCTBMS COBMagaeT ¢ obnacTbio OTMpaBreHUsl, a MHOXECTBO
3HaYeHWI ABMSETCS NOAMHOXECTBOM 06nactu npmbbiTvs
B) obracTb onpegeneHnss COOTBETCTBMSA SBMASETCA MOAMHOXECTBOM obnactu oTnpaBneHus, a
MHOXECTBO 3Ha4YeHu coBrnagaeT ¢ 06nacTbio NpubbITUSA
r) obnacte onpegeneHuss COOTBETCTBMS SBMNSETCA MOOMHOXECTBOM 00nactu OTnpaBrieHus, a
MHOXECTBO 3Ha4YEeHUN ABNSETCA NOAMHOXECTBOM obnactu npnbbiTns



30. OaHbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe M3 COOTBETCTBUA MEXAY ITUMN MHOXECTBaMU SABMSIETCA
oToGpakeHneMm:
a) "a meHblue b"
©) "a 6onbLie b"
B) "a genutens b"
r) "a kpatHo b"
31. CootBeTtcTBre "a genutenb b" aABnseTcs B3aMMHO-OO4HO3HAYHbIM OTODpPaXXeHMeM, eCriv OHO YCTaHOBMEHO
MeXAy MHOXeCcTBaMu
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} n B={12, 15, 14}
r) A={4,3, 5,9} n {8, 9, 10, 14}
32. B ceMbe 4eTBepo Aetent: 3 manbynka n ogHa geoyka. OTHoweHMe "ObiTb OpaToM" Ha MHOXECTBE 3TUX AeTen
sABnseTcs
a) penekcMBHbIM 1 CUMMETPUYHBIM
©) aHTMpedNeKCMBHBIM 1 CUMMETPUYHBLIM
B) aHTUpePNEeKCMBHBLIM U aHTUCUMMETPUYHBIM
r) aHTUpeneKCNBHLIM U HE CUMMETPUYHIBIM U HE aHTUCUMMETPUYHBLIM
A) He pedneKkCnBHbLIM U He aHTUPedNEKCUBHLIM U CUMMETPUYHBIM
33. B ceMbe 4eTBepo AeTent: 3 manbynka n ogHa geoyka. OTHoweHMe "ObiTb OpaToM" Ha MHOXECTBE 3TUX AeTel
ABnsieTcs
a) TPaH3UTUBHBIM U HE CBA3HBLIM
©) TPaH3UTUBHBLIM U CBA3HBIM
B) HE TPAH3UTUBHBIM U CBA3HbLIM
r) He TPAH3UTUBHBIM U HE CBSI3HbIM
34. OTHOWeHue "BbITb AenuTernem" Ha MHOXeCTBE HaTyparbHbIX YNcen SBnaeTcs
a) pebnekcMBHbIM, CUMMETPUYHBIM, TPAH3UTUBHBIM, HE CBSA3HbIM
0) pethnekcBHbIM, aHTUCUMMETPUYHBLIM, TPAH3UTUBHbBIM, HE CBSI3HbIM
B) pedNeKkCnBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTUBHbIM, CBA3HLIM
r) pedpnekCuBHbIM, CUMMETPUYHBIM, TPAH3UTUBHBIM, CBSI3HbIM
35. Kakue 13 ykasaHHbIX OTHOLLEHUI SIBNAIOTCA OTHOLUEHUEM 3KBMBANEHTHOCTUN?
a) OTHoLeHWe Nogobums Ha MHOXECTBE reOMEeTPUYECKUX PUryp
©0) oTHOLLEHVE NepNEHANKYNAPHOCTU Ha MHOXECTBE MPAMbIX
B) OTHOLLEHME "ObITb APYroM" Ha MHOXECTBE ftoaen
r) OTHOLWIEHNE "ObITb POBECHNKOM" HA MHOXECTBE JoAeN
36. OTHOLWEHNE ABNAETCA OTHOLIEHNEM IKBUBATNIEHTHOCTU, ECIN OHO...
a) pebnekcmMBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
0) aHTUpedNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTUpePNEKCMBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) pedpnekCuBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OTHoweHue, obnagatoliee CBOWCTBaAMU aHTUPECNEKCUBHOCTU, aHTUCMMMETPUYHOCTU, TPaAH3UTUBHOCTU U
CBSI3HOCTU SIBMISIETCA OTHOLUEHNEM
a) CTpororo fMHEeNHOro nopsaka
©) HecTpororo NMHeENHOro nopsiaka
B) CTPOroro 4YacTm4yHoro nopsigka
r) 9KBMBANEHTHOCTU
[) HECTPOroro 4YacTUYHOro NopsaaKka
38. OTHowweHWe "cTapLue" Ha MHOXeCTBe XuUTenen ropofa ABNAETCH OTHOLEHeEM
a) CTPOroro 4YacTUYHOro Nopsiaka
©) cTpororo NMHENHOro Nopsigka
B) HECTPOrOro NIMHEHOro Nopsigka
) HECTPOroro YacTMYHOro nopsigka
4) 9KBUBANEHTHOCTU
Tecm Ne2
1. YKaXunTe UCTUHHbIE BbICKa3bIBaHS
a) B auBape v B cheBpane 31 geHb
6) Y4ebHblIi rog HaunHaeTcs 1 ceHTsI6psa nnm 1 okTAbps
B) Ecnn yucno genntca Ha 4, To OHO Aennutcs Ha 2
r) ecnu 4yncno Aenutcs Ha 2, To OHO Aenutcs Ha 4
[) YMcrno genuTes Ha 5 Torga v TonbKo TorAa, Korga oHo okaH4ymBaeTtcs 0
2. YKaxuTe Te Habopbl 3HA4YEHUN JTIOTMYECKMX NMEPEMEHHBIX, MPU KOTOPLIX BbiCka3biBaHue "(A u B) Torga u Tonbko
Torga, korga C" UCTUHHO
a) A - UICTUHHO, B - noxHo, C - NoxHO
6) A - NCTUHHO, B - nctmnHHo, C - NOXHO



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

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

4) A - UICTUHHO, B - noxHo, C - UICTUHHO
3. YkaxuTe Te Habopbl 3HAYEHMIN MOrMYECKUX MEPEMEHHbIX, NPU KOTOpbIX BbiCKka3biBaHue "ecnv A unu B, To C"
NOXHO

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

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

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

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

) A - UICTUHHO, B - noxHo, C - UCTUHHO
4. MpeaunkaT A(x):"x 6onble1" 3agaH Ha MHOXeCTBe HaTyparbHbIX Yyicen. ObnacTblo UCTUHHOCTK Npeaukarta "He
A(x)" aBnsieTcs

a) MHOXECTBO HaTypasbHbIX YMCEN

6) MHOXeCTBO HaTyparbHbIX YAcen, BONbLUNX U PaBHbIX 2

B) MyCTOE€ MHOXECTBO

r) mHoxectBo{0, 1}

A) MHoxecTBo {0}

e) MHoXecTBO {1}
5. MpegukaTsl A(X):"x genutca Ha 5", B(x):"x genutcsa Ha 2" 3agaHbl HA MHOXECTBE HaTyparnbHbIX YNCEN, MEHbLLNX
unu paeHbix 10. O6nacTbio UCTUHHOCTK NpeankaTa "A(X) Toraa n Tonbko Toraa, korga B(x)" sBnaeTca 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&XKUTE UCTUHHBIE

a) Bce nTuubl netatoT nnu nnasatoT

6) HekoTopble reomeTpuyeckme urypbl He UMeIoT nnowanb

B) HekoTopble paBHOCTOPOHHME TPEYrONbHUKN NPAMOYrOfbHbIE

r) Bce paBHOCTOPOHHME TPEYIONbHUKM - OCTPOYrofbHbIE
7. Cpeau nepeyncrneHHbIX NpeanoxeHuni Bolbepute Te, KOTOpble ABMASIOTCH BbICKa3blBAHUAMMU

a) KaxxabIi napannenorpamm sBrsieTcs NpsiMOyrofisHUKOM

0) B mecsaue 30 gHen

B) 4<5

r) Ecnv K uncny npmubasuTb 2, TO nony4mm 5

4) Ecnu yucno ymHoxuTb Ha 0, To nony4um 0

e) HekoTopble NpAMOYronbHUKN ABNSAOTCS KBagpaTtamm
8. Cpean nepeyncneHHbIX NpeanoxeHui BolbepuTte Te, KOTOPbIE ABMASIOTCA NpeankataMmu

a) Ecnu k yucny npnbasutb 2, To nonyyYnm 5

6) Ecnn uncno ymHoxuTb Ha 0, To nonyyum O

B) OgHO3Ha4Hoe Yncno mexbLue 10

r) x>3
9. BbibepuTe UCTUHHbIE BbiCKa3bIBaHUS

a) Ans nbbix HaTyparnbHbIX YACEN X U Yy CNpaBeanMBo (X+y) >2

6) anst ntboro HaTypanbHOro X CyLLECTBYET Takoe HaTypasibHOe 3HaveHue y, 4to (x'y)<10

B) CYLLECTBYIOT Takue HaTyparnbHble 3HAYEHUS X 1 Y, NPU YMHOXEHUM KOTOPbIX MOMy4aeTCcs YUCIO, MEHbLLEE

2

r) CylwecTBYeT Takoe LIeNoe YMCIO X, YTO NpuK AeNeHnmn ero Ha noboe HaTypanbHoe yncro nonyyaetcs 0
10. Bbibepute Takme napbl MOHATUNA, YTO 06GBEM NEPBOrO U3 HUX ABMSIETCS NOAMHOXECTBOM 06beMa BTOPOro

a) TPeyronbHWK U MHOFOYrofNbHUK

0) TpPeyronbHUK N YEeTbIPEXYTOSNbHUK

B) KBagpat u pomb

r) napannenorpaMm v NpsiMOYrofibHUK
11. Beibepute BepHOe BbiCKasbiBaHue. "ECnv anemMeHT NpuHaaneXxnt MHOXECTBY A 1 HE NPUHAANEXNUT MHOXECTBY
B, TO OH....

a) NPYHAANEXUT NepeceyeHnto 00 bEANHEHUIO ATUX MHOXECTB

6) NpUHaANEXUT NepeceYeHnto MHOXECTB, HO He MPUHAANEXUT 06 begUHEHNIO 3TUX MHOXECTB

B) NPUHaANEXUT 06 beJUHEHNIO MHOXECTB, HO HE NPUHAANEXUT NepeceyeHmnto

r) He NPUHAANEXUT HA OOBbEAMHEHMIO, HA NEPECEYEHMIO MHOXECTB
12. A - MHOXECTBO TpPeyrofibHMkoB, B - MHOXeCTBO paBHOCTOPOHHMX TPEYronbHMKOB, C - MHOXECTBO
NPSIMOYIONbHbIX TPEYroNnbHUKOB. BbibepuTe NCTMHHOE BbiCKa3biBaHMe.

a) Bce Tpmn MHOXECTBa NonapHO nepecekarTcs

6) B n C - nogmHOXecTBa MHoXecTBa A, B n C - nepecekatotcs

B) A - yHuBepcanbHoe MHoxecTBo Ans B n C. B n C - He nmeloT obLmx anemeHToB

r) C - nogMHOXecTBO B, B - nogmHoXecTBO A



13. BbibepuTe NCTUHHLIE BbICKa3blBaHUS
a) MHoXecTBO napannenorpamMmmoB U MHOXECTBO YETbIPEXYTONIbHUKOB NepecekarnTcs
6) Ecnn ogHO MHOXECTBO SBMsieTCA NOOMHOXECTBOM APYroro, TO 3TM MHOXXECTBa NepecekalnTcs
B) Ecnu mHOXecTBa nepecekatoTcsi, TO O4HO U3 HUX SBMSIETCS NOAMHOXECTBOM APYroro
r) Ecnm MHOXeCTBa paBHbI, TO KaXX40e U3 HUX SIBMSIeTCA NOAMHOXECTBOM OpPYroro
) Ecnv ogHO MHOXECTBO SIBMSIETCS NOAMHOXECTBOM APYroro, To 3T MHOXECTBA paBHbl
e) Ecnn MHOXecCTBa He nepecekatoTcsi, TO OHU HE UMEIDT OBLLMX 3NEMEHTOB
14. BoiGepuTe NCTUHHbIE BbICKa3biBaHUSA
a) ObbeanHeHne HenyCcTbIX MHOXECTB HUKOr4a He paBHO MYCTOMY MHOXECTBY
6) Ecnn o6beanHeHne AByx MHOXECTB HE paBHO MYCTOMY MHOXECTBY, TO 1 MEpPeCeYeHne 3TUX MHOXECTB He
paBHO MYCTOMY MHOXECTBY
B) Ecnu mHOXecTBa He nepecekaloTcsl, TO UX pasHOCTb paBHa OAHOMY M3 3TUX MHOXECTB
r) JononHeHne NOAMHOXECTBa A0 MHOXECTBA paBHO Pa3HOCTU 3TUX MHOXECTBa M NOAMHOXeCTBa
) Ecnn MHoXecTBa He UMetoT 06LLMX 3NEMEHTOB, TO UX 00beANHEHNE PABHO NMYCTOMY MHOXECTBY
15. BbibepuTe NCTUHHbIE BbICKa3bliBaHWS
a) ObnacTb onpeaeneHnsi COOTBETCTBMUS SIBNSIETCA NOAMHOXECTBOM 06n1acT OTNpaBieHnst COOTBETCTBUS
6) B ntobom cooTBeTCcTBUM 0BNacTb onpeaeneHnsa cosnagaeT ¢ 06nacTblo oTnpaBneHus
B) Ecnu cootBeTcTBUE sfBNsieTcs oTOOpaxkeHue, To obnacTb ero onpeferneHnss Bcerga coBnagaeT C
obnacTtblo oTnpaBneHus
r) MHOXeCTBO 3Ha4YeHWIN HEKOTOPbIX COOTBETCTBUI COBNagdaeT ¢ 0bnacTbio NpubbiTus

Tecm Ne3

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

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

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

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

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

2. Heobxoanmo yMHOXWTb 4 Ha 3, Mcnonb3ysa noaxon K HaTyparbHOMY YMCHy, Kak K pesynbTaTy M3MepeHus
Benu4YMHbl. B KayecTBe eauMHU4YHOro oTpeska e BbibpaH oTpe3ok AnuHom 3 cMm. B kavecTBe HOBOM eauHULbI
n3MepeHnss HeobxoamMMo BblbpaTb eANHUYHBIA OTPe3oK e1 ANMHON:

a) 1cm

6) 12cm

B) 4cM

r) 3cm

3. Pa3HoCTb HaTyparnbHbIX Yicern a u b ¢ ToOukM 3peHns TeopeTUKO-MHOXECTBEHHOMO NOAX04a 3TO MOLLHOCT. ..

a) pa3HOCTUK Henepecekatowmnxcss MHoXecTB A 1 B Takux, 4yto a=n(A), b=n(B)

6) pa3HOCTM NPOM3BOSbHLIX MHOXecCTB A 1 B Takux, 4to a=n(A), b=n(B)

B) pasHocTun MHoxecTB A 1 B Takux, 4to a=n(A), b=n(B) n AcB

r) pasHoctn MHoxecTB A 1 B Takux, 4yto a=n(A), b=n(B) 1 ogHO 13 HKX iBNSE€TCA JOMONHEHWEM APYroro Ao
yHMBEpPCarnbHOro MHOXeCTBaA.

4. Cymma HaTypanbHbIX Yucern a n b ¢ ToYku 3peHust TEOPETUKO-MHOXKECTBEHHOIO NOAX0Aa 9TO MOLLHOCTb. ..

a) obbeanHeHns NPoM3BOrbHbIX MHOXeCTB A 1 B Takux, 4to a=n(A), b=n(B)

6) nepeceyeHns nepecekaromxcs MHoxecTB A n B Takux, uto a=n(A), b=n(B)

B) o6beanHeHUs HenepecekatoLmxca MHoxecTB A u B takux, 4yto a=n(A), b=n(B)

r) o6begnHeHmsa mHoxecTB A n B Takux, 4yto a=n(A), b=n(B) n AcB

5. lNpowusBegeHne HaTypasnbHbIX 4ucen a M b C TOYKM 3peHWs TeopeTMKO-MHOXECTBEHHOro noaxoda 3To
MOLLHOCTb. ..

a) o6beanHeHns b HenepecekaLWMXCa MHOXECTB B KaXKA0M M3 KOTOPbIX MO @ 3M1eMeHTOB

6) nepeceyeHns NPou3BoNbHbLIX MHOXecTB A 1 B Takux, 4to a=n(A), b=n(B)

B) 06beanHEHUs NPOM3BOSIbHBIX MHOXeCTB A 1 B Takux, 4yto a=n(A), b=n(B)

r) obbegnHeHMs Henepecekawmuxca MHoxecTB A 1 B Takux, 4to a=n(A), b=n(B)

6. YUTOObl YMHOXMNTb 2 Ha 3 C TOYKM 3PEHNST TEOPETMKO-MHOXECTBEHHOIO NMOAX0Aa K MOCTPOEHUIO CUCTEMbI LiENbIX
HeoTpuUaTeNbHbIX YNCEN MOXHO HAWTWU MOLLHOCTb. ..

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

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

B) o6beanHeHns mHoxecTB A={a, b}, B={e, c}, C={d, c}

r) oekapToBa npounsseaeHus MHoxecTs A={a, b}u B={b, ¢, a}

7. YTobbl BblueCTb OT 3 2 C TOYKM 3pEHMSA TEOPETUKO-MHOXECTBEHHOIO NMOAX04a K NMOCTPOEHUI0 CUCTEMbI LefbIX
HeoTpuLaTeNbHbIX YUCEN MOXHO HAWTN MOLLHOCTb. ..

a) pasHocTu MHoXecTB A={e, c, d} n B={a, b}

6) pasHocTn MHoxecTB A={b, c, a} n B={a, b}

B) pasHocTun MHoxecTB A={b, c, d} n B={a, b}



r) gononHeHusa mHoxecTtea B={a, b} oo mHoxecTtBa A={b, c, d}
8. UTobbl pa3genuTb 6 Ha 2 C TOYKM 3PEHUS TEOPETUKO-MHOXECTBEHHOIO MOAX0Aa K MOCTPOEHUIO CUCTEMbI LiEfbIX
HeoTpuLUaTenbHbIX Ynucen (4eneHne No coaepXKaHuo) HYXHO. ..
a) pa3butb MHOXECTBO, COCTOsILLIEE N3 6 9NEeMEHTOB Ha ABa NPOM3BOSbHbLIX HENepeceKaLLMXCca NogMHOXeCTBa U
HaWTU MOLLHOCTb MNOMYYMBLUNXCSA NOAMHOXECTB
0) pa3buTtb MHOXeCTBO, CocTosiLLiee 13 6 3NEMEHTOB Ha [Ba NPOWU3BOIbHbLIX HEMepeceKarLmnxcsi paBHOMOLLHbIX
NOAMHOXeCTBa N HaWTU MOLLHOCTb MOMYYMBLUMXCS NOAMHOXECTB
B) pa3buTb MHOXECTBO, COCTosillee M3 6 9MNeMeHTOB Ha Hernepecekawlmecs MNOAMHOXECTBA, B KaXaom Wu3
KOTOPbIX MO 2 3fIEMEHTa U HANTK KONTMYECTBO NOAMHOXECTB
r) BbIAENUTb M3 MHOXECTBA, COCTOALLEro U3 6 anemMeHToB, NOOMHOXECTBO, coAepKallee 2 anemMeHTa U HarnTu
MOLLLHOCTb OCTaBLLIErocsi MHOXecCTBa.
9. a:b=c — peneHune Ha YacTu.
a) a=n(A), b=n(B), c=n(C), rae B — nogmHOoxecTBO MHOXecTBa A. C — pgonofHeHue noaMHoXxecTBa B no
MHOXecTBa A
6) a=n(A), b — KONM4YeCcTBO PaBHOMOLLHbLIX MOAMHOXECTB, Ha KOTOpble pasbuTo MHOXECTBO A, C — MOLLHOCTb
BblOENEHHbIX MOAMHOXECTB
B) a=n(A), b — MOLHOCTb PaBHOMOLLHbLIX MNOAMHOXECTB, Ha KOTOpble pa3buto MHOXECTBO A, C — KOMNMWYeCTBO
NONy4YMBLUNXCA NOAMHOXECTB
r) a=n(A), b=n(B), rae mHoxecTBa A n B — He nepecekatotcs, c=n(A\B)
10. BblbepuTe CTpOUKy, rae CrioXkeHue B akCMoMaTU4eCKoM NOAXOAEe BbIMOSTHEHO BEPHO:
a) 2+3=2+3'=(2+3) '=5
0) 2+3=2+2'=(2+2) '=4'=5
B) 2+3=3+2=5
r) 2+3=(2+2')'=5
11. Heobxoammo pasgenuTb 4 Ha 2, UCMonb3ys NOAXOA K HaTyparbHOMY YMChy, Kak K pe3ynbTaTy M3MepeHus
BENMMYUHbI. B kayecTBe eguMHUYHOro oTpeska € BbibpaH OTpe3ok AnuHon 3 cm. B kauyecTBe HOBOW eauHMUbI
n3mepeHns HeobxoamMmMo BbIOpaTb eAMHUYHLIN OTPe30K e1 ANMHOW:
a) 1cm
0) 8 cm
B) 6 cm
r) 3cm
Tecm Ne4
1.BbibepuTe npaBunbHOE yTBEpPXKAEHWE
a) MNo3nunoHHas cuctema CUYUCNEHNs 3TO Takas CUCTEMA, B KOTOPOW 3HAYEHUE KaKOoro 3Haka, UCMosib3yemoro
ONs 3anvcy Yucna, 3aBnCUT OT MecTa, KOTOpOoe 3TOT 3HaK 3aHMMaeT B 3anncu Yymicna
6) He gecATMYHasa cucTemMa CHYUCTIEHNSI HE MOXET ObITb NO3ULIMOHHON
B) K no3uuMOHHON cuCTEME cUMCNEHUSI OTHOCUTCA He TOMbKO MpuBbIYHAas HaM "apabckas" Hymepauusi, HO U
puMmcKkasi cuctemMa CHUCEHUS
r) ancgaBnTOM NO3ULMOHHON CUCTEMbI CYUCIIEHUS MOXKET ObITb NM0O0E KOHEYHOE MHOXECTBO 3HAKOB.
2. 4Yumcno 4 B 4BONYHOWN CUCTEME CHMCIIEHNSA 3anUCbIBAeTCH Tak:
a) 10
0) 20
B) 100
r)4
3. MNMpwn nepeBoae M3 NATEPUYHON CUCTEMBI CYUCTIEHUS B AECATUYHYIO YNCIO 3 paBHO
a)3
0) 2
B) 5
r)10
4. Mpuv nepeBoAe M3 AECATUHHON CUCTEMbI CHUCIIEHUS B CEMEPUYHYIO YACIIO 7 paBHO
a)7
6) 10
B) 6
r) 11
5. B TpOMYHOM CUCTEME CUYUCTIEHNA CyMMa 2+2 paBHa
a)4
6)3
B) 11
r)20
6. B WwecTtepnyHOM cucTeMe CHUCIIEHNS OIS 3anncK Ynucen UCnonb3yTes uudpbl
,4,5



7. B naTtepnyHon cnucteme cuncneHns pasHoctb yncen 10 n 4 pasHa

a)6

6) 1

B) 2

r)5

8. Hucno 11 3anucaHo B nATepuYHOM cucteme cuncrneHus. MNMpu nepesBoae B AECATUYHYIO CUCTEMY CHUCTIEHUS OHO
OyneT 3anucaHo. ..

a)4

6)5

B) 6

r)10

9. Yncno 8 npu nepeBoae B AEBATEPUYHYIO CUCTEMY CUUCIIEHMS PaBHO:

a)10

6)9

B) 8

ry7

10. Yncno 21 3anucaHo B YeTBEPUYHOM cucTeMe cumucrneHus. MNpu nepeBoge B AECATUYHYHO CUCTEMY CUUCMEHUS
OHO PaBHO:

a)8

6)5

B) 10

r9

11. Bbibepute BepHoe yTBepxaeHue. « OCHOBaHME CUCTEMbI CYUCTIEHMS. ..

a) Bceraga paeHo 10

6) MOXeT ObITb MOObLIM HaTypasnbHbIM YUCITOM

B) MOXeT ObITb NoObIM HATyparibHbIM YUCIIOM, HE MEHbLUUM OBYX

r) MoxeT ObITb NO6LIM OAHO3HAYHBLIM YMUCIIOM.

12. B kakON M3 NepeyvuCreHHbIX CUCTEM cYMUCNeHus MoxeT ObiTb 3anncaHo umncno 402. Cuctembl CUUCTEHUS:
OBOVYHas, YeTBEpPUYHas, NATEPUYHast, AeCATUYHas.

a) B YeTBEPUYHOW U AECATUYHOMN

6) B NATEPUYHON U YETBEPUYHOMN

B) B Nt0OOM N3 NepeYnNCrIEHHbIX CUCTEM CHUCTIEHNS

r) B NIATEPUYHON U OECATUYHOW

13. Yemy paBHo uncrio DXXIX B AeCATUYHOM CUCTEME CYUCTIEHMUNA?

a) 531

6) 529

B) 1209

r) 1029.

14. MNMepeBeaunte yncno 1241 n3 NATEPUYHON CUCTEMbI CHUCTIEHWUSI B AECATUYHYIO.

Beopg oTtBeTa:

15. NepeBeaunte Yncrno 37 n3 AeCATUYHON CUCTEMbI CYUCTIEHUS B TPOUYHYIO

Beopg oTtBeTa: .

16. Yto BOonbLue: 7 B 4ECATUYHON CUCTEME CHUCTIEHUS, UMW 7 B BOCBMEPUYHOWN CUCTEME CHUCTIEHNS.
a) 7 B 0eCATUYHOMN CUCTEME CHUCTIEHNS

6) 7 B BOCbMEPUYHON CUCTEME CHUCTIEHNS

B) 9TV YmMcria paBHbl

r) 9TW YMcna HEBO3MOXHO CPaBHUTb.

17. Yucno 127 3anMcaHo B BOCbMEPUYHOW CUCTEME CHMUCNEHUNA. 3anuLunTe YUCno, HeNocpeacTBEHHO criefyollee
32 HAM B 9TOM CUCTEME CUYUCIEHUS.

Beopg oTtBeTa: .

Tecm Ne5
1. Mpu geneHun yucna a Ha 4 nonyyaeTcs HenonHoe YactHoe 12. M3BecTHO, 4To a 6onblue unm pasHo 50.
Yemy MoxeT ObITb paBeH 0CTaToK?
a) 2
0) 1
B) 4
r5
2. Yucna a v 8 Npu genexHnu Ha 4 paroT octaTtkm 3 u 2. Yemy paBeH OCTaToOK OT AeNleHNs CyMMbl a+8 Ha 47
a)3
6) 2
B) 1
r)5
3. Yucno 2340 aBnsieTcst B3aMMHO-MPOCTbIM C:



a) 81
0) 29
B) 261
r) 35
4. Kakoe 13 umcen mMoxHo npeacrasutb B Buae 30p, rae p — HaTyparnbHoOe Yncno?
a) 22530
©) 53420
B) 71802
r) 82005
5. HO[, uncen 12 n 36 paBeH:
a)3
0) 4
B) 12
r) 36
6. Boibepute HenpaBunbHoe yTBEpXAeHUE: «4Hucno 2235...
a) genutca Ha 5, T.K. nocnegHsas umdpa aToro Yucna genuTcsa Ha S5»
©) penutca Ha 3, T.K. (2+2+3+5) genutca Ha 3»
B) AenuTcs Ha 3, T.K. OKaHYMBaeTCa HEYETHOM LiMdpon»
r) He genutcs Ha 4, T.k. 35 He genuTca Ha 4
7. Boibepute npaBuneHoe yTBepxaeHue: «Cymma 123+517+852...
a) He pgenutcsa Ha 12, T.k. 123 He genuTca Ha 12, 517 He genutcd Ha 12, 852 genuTca Ha 12»
0) o genumocTn Ha 3 HMYero ckasaTb Henb3s, T.K. 123 genutca Ha 3, 517 He genuTca Ha 3, 852 genutca Ha
3»
B) 0 4enMMOCTM Ha 12 HU4Yero ckasaTtb Henbas, T.K. 123 He genuTcs Ha 12, 517 He genuTcs Ha 12, 852
genutca Ha 12»
r) 0 4enuMocTu Ha 12 Hu4Yero ckasaTb Henb34, T.K. 123 He genutca Ha 12, 517 He genutca Ha 12, 852 He
penuTtcs Ha 12»
8. MNMpu geneHnn yucna a Ha Yvcno b nonyyaeTcst HEMOMHoe YyacTHoe 12 n ocTatok 4. Yemy MoxeT ObITb paBHO
yucno b, ecnu a 6onble 207?
a)2
0) 1
B) 4
r5
9. Yucna a n 8 Npu genexHun Ha 4 fatoT octaTki 3 1 2. Yemy paBeH OCTaToK OT AerneHus Ha 4 pasHocTu a-8 ?
a)3
0) 2
B) 1
r)1
10. Yncno 183 asnseTcs B3aMMHO-NPOCTbIM C:
a) 61
0) 201
B) 164
rN9
11. Kakoe n3 uncen Henb3qa npeacrtasuTb B BUuaAe 12p, roe p — HaTyparnbHoOe Ynucno?
a) 144
0) 44
B) 108
r) 324
12. HOK uyucen 12 n 36 paBeH:
a)3
0) 12
B) 36
r) 72
13. Boibepute npaBunbHoe yTBepxaeHue: «Hucno 2348...
a) genutca Ha 4, T.k. 48 genutcsa Ha 4»
©0) oenutca Ha 4, T.k. 8 genuTca Ha 4»
B) He genuTcs Ha 4, T.K. (2+3+4+8) He genuTcs Ha 4»
r) Aenntcd Ha 4, T.K. OKaH4YMBaeTCs YETHOWN Lincpon»
14. BoibepuTte HenpaBunbHoe yTBepxaeHue: «MNponsseneHme 248+537+540
a) genutca Ha 45, T.k. 540 genutesa Ha 5, 540 genutca Ha 3, 537 genutes Ha 3»
©0) penutca Ha 12, T.k. 248 genutca Ha 4, 540 penutcs Ha 3»
B) genutcs Ha 45, 1.k. 540 penutca Ha 5, 540 genutca Ha 9»
r) He genutes Ha 12, T.k. 248 He genutca Ha 12, 537 He genutca Ha 12, 540 He genutcsa Ha 12»



15. lNpw genennn 4yucna a Ha 12 nony4vaeTcsi HenosnHoe YyactHoe 1. M3BecTHo, 4To a 6onblie 15. Yemy moxeT
ObITb paBEH OCTATOK?
a)2
0) 1
B) 12
r) 11
16. Yncna a 1 B npu geneHnn Ha 4 gatot octaTkm 3 1 2. YeMy paBeH ocTaToK OT AeneHuns Ha 4 npou3BeaeHu st aTUX
yucen ?
a) 6
0) 2
B) 1
r)5
17. Yncno 237 aBnaeTcs B3anMHO-NPOCTbIM C:
a) 45
©) 158
B) 79
r) 201
18. Kakoe 13 uncen mMoxHo npeactasuTb B Buae 15p, roe p — HaTypanbHoe Yncro?
a) 23835
0) 23845
B) 23834
r) 23844
19. HO[L uncen 12 n 48 paBeH:
a)4
0) 48
B) 12
r) 6
20. BoibepuTe npaBunbHoe yTBepxaeHue: «4uncno 18387...
a) genutca Ha 9, T.k. (1+8+3+8+7) gennTtca Ha 9»
©) He genutca Ha 9, T.k. 87 He genuTcs Ha 9»
B) 4enuTcs Ha 9, T.K. OHO HEYETHOE»
r) aenutcda Ha 9, T.k. (1+8+3+8+7) penutcsa Ha 3»
21. BblbepuTte HenpaBuibHoe yTBepxaeHue: «ponsseneHune 123¢517+852
a) genutca Ha 18, T.k. 123 genutca Ha 3, 852 genutcd Ha 3, 852 penutcs Ha 2»
©) oenutca Ha 12, T.k. 123 gpenutcs Ha 3, 852 penuTca Ha 4»
B) He genuTcsa Ha 45, T.k. 123 He genutcd Ha 5, 517 He genutca Ha 5, 852 He genuTcsa Ha S5»
r) 0 4enNMMOCTU Ha 45 He NPon3BOASA BbIYUCIIEHUI HNYErO CKasaTb HemMb3s, T.K. HU OOWUH U3 MHOXMUTENEN He
aenutca Ha 45»
22. HO[ yuncen 18 n 72 paBeH:
a) 36
0)9
B) 72
r)18
23. BbibepuTe HenpaBunbHble yTBEPXAEHUS: «4Yucrno 2364...
a) He genuTcs Ha 3, T.K. ero nocnegHsia undpa He 4enuTcs Ha 3»
0) He penuTtcs Ha 9, T.K. (2+3+6+4) He penuTtcs Ha 9»
B) genuTtcs Ha 4, T.K. nocnegHssa undpa yucna 4 genutcs Ha 4»
r) AennTcd Ha 2, T.K. OKaHYMBaeTCa YETHOW Lincpon»
24. BblbepuTe npaBunbHoe yTBepxaeHune: «Cymma 123+1752+852
a) genutca Ha 6, T.k. 123 penutca Ha 3, 852 penutca Ha 3, 1752 genutcs Ha 2»
©0) He genuTtca Ha 6, T.k. 123 He genuTcs Ha 6, 852 pnenutcd Ha 6, 1752 genutcsa Ha 6»
B) He genuTcsa Ha 12, T.k. 123 He genutcda Ha 12, 1752 He pgenutca Ha 12, 852 He penutca Ha 12»
r) 0 4eNMMOCTU Ha 6 He NPOM3BOASA BbIYUCIIEHUIN HUYETO cKasaTb HENb3S, T.K. OAHO M3 CraraemMbiX He OennTCs
Ha 6»
25. BbibepuTe CTPOYKyY, B KOTOPOW BCE NPEACTaBIIEHHbIE YCA NPOCTbIE
a)1,3,7, 11
0)3,57,9
B) 11,13, 33
r)2,3, 31
26. BbibepuTe npaBunnbHOE yTBEPXKAEHNE
a) Yncrno 864 penutca Ha 4 Tak Kak 64 genuTca Ha 4
0) Yncno 864 penutcsa Ha 4 Tak Kak OHO OKaH4YMBaeTCs YeTHOM uudpon
B) YUmcno 864 genutca Ha 4 Tak kak OHO OKaH4YMBaeTcs undpon, gensiwenca Ha 4
r) Yucno 864 He genuTcs Ha 4 Tak kak CymMMa ero umdp He genutcs Ha 4



27. BblbepuTe npaBuibHOE YTBEPXKOEHNE
a) umcno 416 He genunTcs Ha 3 Tak Kak OHO YeTHoe
©) uicno 416 He genuTcs Ha 3, Tak Kak CyMmma ero umdp He genutcsa Ha 3
B) uncno 416 genutca Ha 3, Tak Kak ero nocnegHss uudgpa genutcsa Ha 3
r) yicno 416 He genutca Ha 3, Tak kak 16 He genuTcd Ha 3
28. HanmeHbLLee obLee KpaTHOE B3aMMHO-NPOCTbIX YNCEN PaBHO
a) NpoM3BeAeHNIO ATUX Yncen
0) 1
B) CyMMe 3TUX Yncen
r)0
29. BblbepuTe npaBuibHOE yTBEPXKOEHNE
a) npousBegeHne 245*39 genutca Ha 15, Tak Kak 245 genutcs Ha 5, a 39 genuTed Ha 3
0) nponsBeneHne 245*39 He genuTca Ha 15, Tak Kak HU OOUH N3 MHOXUTENEN He genuTcst Ha 15
B) npoussegeHue 245*39 He genuTca Ha 15, Tak kak 245 genutca Ha 15, a 39 He genuted Ha 15
r) npousBeaeHune 245*39 genutca Ha 15, Tak kak 245 genutca Ha 15.
30. Beibepute npaBurbHble YTBEPXKAEHMWS
a) cymma 342+432+543 nenntca Ha 3 Tak Kak Kaxkgoe cnaraemoe genutcd Ha 3
0) cymma 342+433+544 He nennTcs Ha 3, Tak Kak He Kaxaoe criaraemoe OenuTcs Ha 3
B) 0 AenMMOCTM CyMMbl 342+433+544 Ha 3 He Npou3BoasA HENOCPEACTBEHHOMO AeNeHns HUYero ckasaTb
Henb3sl
r) o 4ennumocTu cymmbl 342+432+544 Ha 3 He Npon3BOAA HENMOCPEACTBEHHOMO AEMNEHUSA HUYEro cKa3aTb
Henb3sl

Tecm Ne6

1. Bbibepute npasunbHoe yTBEPXKaEHWE
a) MHOXXECTBO HaTyparbHbIX YMcen 6eckoHeuHo, ynopsaoYeHo, NITOTHO
0) MHOXXECTBO HaTyparibHbIX Yicen 6eckoHeYHO, yNopsiA0YeHO, ANCKPETHO
B) MHOXXECTBO HaTyparsibHbIX YACEN KOHEYHO, YNOPSIAOYEHO, MITOTHO
) MHOXECTBO HaTypasbHbIX YNCEN KOHEYHO, YNOPSA0YEHO, OUCKPETHO
2. CBOWCTBO "ANCKPETHOCTL" MHOXECTBa O3Ha4YaeT, YTo
a) Ha 3TOM MHOXEeCTBE CYLLEeCTBYHOT COCEAHMNE INEMEHTDI
6) kakoBbl Obl HM BbINW ABa 3NeMeHTa MHOXEeCTBa, CyLLeCTBYeT TPeTUIN SNeMEHT, MEeHbLUMIA BonbLIEro u
©OonbLUMIA MEHbLLEro U3 AaHHbLIX 3NIEMEHTOB
B) MHOXECTBO COAEPKUT BECKOHEYHOE YMCO ANEMEHTOB
) MHOXXECTBO COAEPXKMUT KOHEYHOE YMCIO 3NIEMEHTOB
3. BeibepuTe npaBunbHOE yTBEPXAEHNE
a) CroXXeHne Ha MHOXeCTBE HaTyparibHbIX YMCen KOMMYTaTUBHO, acCOLMaTUBHO, MHOXECTBO COAEPXUT
HEeNTPanbHbIN 3NEMEHT MO CIIOXEHMIO
6) cnoXkeHne Ha MHOXeCTBe HaTyparbHbIX YNCEN KOMMYTATUBHO, HE acCOLMATMBHO, MHOXXECTBO HE
COOEPXMUT HEUTPAnbHbIA 3NIEMEHT NO CIOXEHWUIO
B) CMOXeHWe Ha MHOXeCTBE HaTyparbHbIX YACEN KOMMYTaTUBHO, aCCOLMATUBHO, MHOXECTBO HE COAEPXUT
HenTparnbHbIA 3NIEMEHT MO CIIOXEHWIO
r) CNoXeHne Ha MHOXECTBE HaTypasibHbIX YNCEST HE KOMMYTaTMBHO, aCCOLNATUBHO, MHOXECTBO He
COOEPXUT HEUTPanbHbIA 3MIEMEHT NO COXEHUIO
4. BoibepuTe BCe HaTyparbHble Yncna cpean yucen: 0; 1; 10; -1; 1/2
a)1;10
6)0;1;10
B) 1; 10; -1
r)o0;1
5. BeibepuTe npaBuibHOE yTBEPXOEHNE
a) YMHOXeHMe Ha MHOXeCTBe HaTyparnbHbIX YMCerl KOMMYTaTMBHO, accouvaTUBHO, MHOXECTBO He MMeeT
HEeWTpanbHOro afieMeHTa No YMHOXEHMIo
0) YMHOXEHME Ha MHOXECTBE HaTyparlbHbIX YMCEN KOMMYTATMBHO, acCOLMATUBHO, MHOXECTBO MMeEET
HEeNnTparbHbIN 3NEMEHT MO YMHOXEHUIO
B) YMHOXEHME Ha MHOXECTBE HaTypasibHbIX YMCEN KOMMYTATUBHO, HE acCOLMaTMBHO, MHOXECTBO MMeeT
HEeNnTparnbHbLIN 3NEMEHT MO YMHOXEHUIO
r) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YNCENT HE KOMMYTATUBHO, aCCOLUATUBHO, MHOXECTBO MMEEeT
HEeNnTparbHbIN 3NEMEHT MO YMHOXEHNIO
6. Hannume HenTpanbHOro areMeHTa No YMHOXEHUIO O3HAYaeT, YTo Anis Ntoboro anemeHTa a n3
paccMaTpMBaeMOro MHOXeCTBA CYLLECTBYET TakON 3fIEMEHT € 3TOro XXe MHOXECTBa, UYTO
a) a-e=e
6) a-e=0
B) a-e=1
r)a-e=a



7. OTHOLLEHME "MeHbLIE" Ha MHOXECTBE HaTypasibHbIX YNCET ABNSAETCS
a) OTHOLUEHMEeM CTPOroro fIMHENHOro Nopsiaka
6) cTpororo YacTUYHOro nopsika
B) HECTPOroro NMHEMHOro nopsaka
) HECTPOroro YacTMYHOro nopsaka
8. BbibepuTe npaBunbHbIe YTBEPXKAEHUS
a) noboe Lienoe YnMcno ABNAETCH paLoHarnbHbIM
0) niobasa obbikHOBEHHasA Apobb NpeacTasnseT cobon paunoHanbHOe YMcno
B) ntobas gecAtTnyHaa Apobb NpeacraBnseT cobon paumoHanbHoe Y1Cno
r) niobas 6eckoHevHas gecsaTuyHas Apobb He IBNAETCA pauMoHanbHbIM YACIIOM
9. BeibepwuTe npaBuibHbIE YTBEPXKOEHNS
a) nboe paumnoHarnbHOe YMCMo NPeAcTaBnMo B Buae BECKOHEYHOW AeCATUYHOW Henepuognyeckon gpobu
0) noboe paumoHanbHoe YMCno NpeacTaBuMo B Buae 0bbIkHOBEHHON Opobu
B) ntoboe paunoHansHoe YNCno NpeacTaBuMo B BUAe KOHEUYHOW AeCATUYHON Apobun
r) ntoboe paLmoHanbHOe YNCIOo NpeacTaBUMO B Buae 6ECKOHEYHON AeCATUYHON Nnepuoanyeckon apobu
10. Bbibepute npaBunbHbIEe YTBEPXKOEHUS
a) AeNCTBUTENbHOE YMCMO MOXET BbiTb Kak pauuoHanbHbIM, Tak U MppauoHanbHbIM
0) uenoe 4Mcno He MoXeT BbITb HY paLMOHanbHbIM, HA UPPaLUOHaNbHbIM
B) HaTypanbHOE YNCIO BCceraa ABMsieTcs paunoHansHbIM
r) uppaLnoHanbHOEe YUCIO MOXET BbiTb LienbiM
11. BolbepuTe npaBuUnNbHOE yTBEPXKAEHNE
a) MHoxecTBa pauuoHarbHbIX U MppaumMoHanbHbIX YMCES nepecekatTcs
6) MHOXeCTBO AEWCTBUTENbHBIX YNCEN - 3TO 0ObeANHEHNE MHOXECTB paLMOHarbHbIX Y MppaumoHanbHbIX
yucen
B) MHOXXECTBO LIeNbIX YMCES - MOOMHOXECTBO MHOXECTBA MppaLMOHarnbHbIX YNCeEN
) MHOXECTBO LieNbIX Yncen He nmeeT OBLLMX 3NIEMEHTOB C MHOXECTBOM paLUoOHanbHbIX Yncen
12. Boibepute npaBunsHoe yTBepxaeHue
a) MppaumMoHarbHble YMcna - 3To Bce ApobHble yncna
0) nppaumoHarnbHble Yncrna - 3TO BCe oTpuLaTenbHble Yncna
B) uppaumnoHarbHble YMcna - 3TO TONbKO DECKOHEYHbIE HEMEpPMOoaMYECKNE 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. Yuncno 0,(72) paBHo
a) 72/99
6) 72/90
B) 72/100
r) 72/990
15. KoHeuHas gecatudHasa gpobb nonyy4ntcs npy nepesoe 06bLIKHOBEHHOW Apobu
a) 5/32
6) 5/15
B) 5/6
r) 5/3

Tecm Ne7
1. BeibepuTte npaBunbHble YTBEPKOEHUS:
a) Ecnu A=B, To A+C=B+C
6) Ecrnn A<B n C<0, To AC<BC
B) Ecnn A>B n C<D, To A-C>B-[
r) Ecnn A>B u C>D, To A-C>B-[
2. Boibepute npaBunbHble yTBEPXKAEHUS
a) MHorouneH f penutca Ha MHorouneH h Torga v TonNbKO Torga, Koraa CywecTByeT Takoe 4mcno ¢, 4to f=c*h
6) MHorouneH f genuTca Ha MHoro4neH h Torga v ToNbKO Toraa, Korga CywecTBYET MHOMOUIIEH g TaKoW, YTO
f=g*h
B) MHoOrouneH f genutca Ha AByuYrieH (x-a) Toraa un Tonbko Toraa, korga f genutcsa Ha a
r) MHorouneH f genutcs Ha AByYneH (x-a) Torga v TONbKO TOrAa, KorAa a - KOpeHb 3TOro MHOro4neHa
3. KopeHb MHorouneHa f - a1o ...
a) YnCro, Ha KOTOpPOe AENUTCS AaHHbI MHOMOUIIEH
0) umcno a Takoe, yTo f(a)=0
B) umcno a takoe, 4to f(a)=1
r) nepeMeHHas, OT KOTOPOW 3aBUCUT OAHHbIN MHOTOYMEH



) CBOOOAHLIN YfleH MHOrousieHa
4. CTeneHb CyMMbl MHOFOUIIEHOB paBHa...
a) CymMMe CTerneHemn cnaraembix
0) HanbonbLuen N3 cTeneHen cnaraembix
B) HaMMeHbLUEN U3 CTeneHern cnaraembix
r) pasHOCTU CTeneHemn cnaraembix
5. KopHem MHorouneHa x*-x3+2x2-5x+3 aBnseTcsa 4ynMcno
a)
6)3
B) 4
r)o
6. MHorouneH x4-x3+2x2-5x+3 MoXeT UMeTb
a) TONbKO OAWH KOpPEHb
0) He Bonblue YeTbIpex KopHen
B) oT 0 40 YeTbIpex KopHen
r) He Bornblue ABYX KOPHEN
7. Bbibepute TOT pag uncen, B KOTOPOM YykasaHbl BCE BO3MOXHbIE LieNble KOPHU MHOrouneHa x*-x3+2x2-5x+3 u
TOSbKO OHM
a)3,-3,1,-1
6) 3,1,2
B)1,0,3
r)3,1
8. O6nacTbto onpeaeneHns BblpaxeHus (x2-5x+3):(x-1) aBnsatoTca
a) Bce AeNCTBUTENbHbIE YnCTa
6) Bce gencTBuTenbHble YMcna, kpome 0
B) BCe JeNcTBUTENbHbIE YMCna, Kpome 1
r) BCe NONoXuTenbHblE JENCTBUTENBHbIE YMCna
9. Bolbepute Bce dyHKUMK, BO3pacTaloLLmMe Ha Bcen obractu onpeaeneHns
a) NMHenHasa OyHKUMS, YrNoBON KOIMMULMEHT KOTOPOWN paBeH 3
6) kBagpaTU4Has OYHKUMS, Y KOTOPOMN KO3 PULIMEHT NpK x2 GonbLue 0
B) obpaTHas NponopLMOHanbHOCTb, KOIMMULIMEHT KOTOPOWN paBeH 2
r) obpaTHasi NponopLnoHanNbHOCTb, KO3(MULMEHT KOTOPOWN paBeH (-2)
10. Kakne u3 ykasaHHbIX ouryp siBNaoTca rpadmkamu pyHKUMOHANBHON 3aBUCUMOCTU Y(X)
a) OKPY)XHOCTb C LIEHTPOM B Havane koopavHat
6) npsmas, napannensHasa ocu X
B) npsamas napannernbHas ocun Y
r) napabona, BETBU KOTOPOW CUMMETPUYHBI OTHOCUTENBHO OCK X
[) NOMNYOKPY>KHOCTb C LEHTPOM B Hayarne koopavHaT, CUMMETPUYHas OTHOCUTENbHO ocn Y
11. Boibepute BepHble yTBEPXKAESHUS
a) nobad npamas asnseTcs rpadMKoM NMHENHON PyHKLMK
0) npAmas, NpoxoAsLLas Yepes Havyarno KoopaunHaT, ABNAeTcsa rpadkom NPSIMON NPONOPLMOHANbHOCTH
B) rpachmkom obpaTHOV NPONopLMOHaNbBEHOCTH sBNsSeTcs runepbona
r) niobas runepbona siBnseTcsa rpadmkom obpaTHO NPONOPLUOHANBHON 3aBUCUMOCTH
12. Bbibepute BepHbIE YTBEPXKAEHUS
a) NMHenHas yHKuMa Bceraa nmbo Bo3pacTtaeT, nMbo yobiBaeT
0) kBagpaTnyHasi PyHKLMSA Ha YacTu obnactu onpegeneHns Bo3pacraeT, a Ha Apyro YacTtu - yobiBaeT
B) obpaTHas NponopLMOHarnbHOCTL - 3TO BCerga yobiBawLwas yHKUms
r) npsmasi MpoMnopLMOHanbHOCTL BO3pacTaeT WM YyObiBaeT B 3aBUCUMOCTM OT  KoadhduumeHTa
NPONOPLMOHANBbHOCTM
13. Boibepute BepHble yTBEPXKASHUS
a) rpacuk KBagpaTUYHOW (PYHKLMN BCErga UMeeT SKCTPEMYM
0) rpacdmk o6paTHOM NPOMOPLIMOHANBHOCTU HUKOT4a HE MMEET 3KCTPEMYMa
B) rpadhmk NpsiMON NMPOMNOPLIMOHANbHOCTM MHOTAA UMEET SKCTPEMYM
r) rpacouk nobon OyHKUMM UMEET TOYKMU 3KCTpEMyMa
14. Bbibepute NnpaBUnbHbIE YTBEPXKAEHNS
a) B TOYKE Makcumyma pyHKUUS Bcerga npuHMMaeT Haubonbluee 3Ha4YeHne
6) B TO4KE MUHUMYMA (PYHKUUSA MOXKET MPUHMMATb HaUMEHbLUEE 3HaYeHne
B) KBagpaTuyHasa OyHKUMSA B TOYKE MUHMMYMa MMEET HauMeHbLLIEe 3Ha4YeHNe
r) HUKaKasa NuHenHas yHKLMSA He UMeeT HanbOorbLUErO U HAMMEHBLUETO 3HAYEHWI
15. Boibepute npaBunbHble yTBEPXKAEHNS
a) rpaduk YeTHONM (PYHKLNM CUMMETPUYEH OTHOCUTENBHO OCU Y
6) rpacpmk YeTHON PyHKLUUN CUMMETPUYEH OTHOCMTENBHO ocn X
B) rpadhvk HeYETHON (PYHKLMM HE NMEET HW OCEN, HU LleHTpa CUMMETPUn
r) rpacmk HeYeTHON PYHKLMN CUMMETPUYEH OTHOCUTENBHO Havana koopauHaT



4) rpadnk HeYEeTHOM PYHKLUN CUMMETPUYEH OTHOCUTENBHO OCK Y
16. Beibepute pyHKLMM, ABNSAOLWMNECS YETHBIMU
a) y=5
6) y=Ix|
B) y=X
r) y=1/x
17. Boibepute pyHKLMM, ABASIOLNECS HEYETHBIMA
a) y=1/x
0) y=x+5
B) y=Xx
r) y=x2
18. Bbibepute ypaBHeHuUs1, He 3agatoLume pyHKUno
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 onpeaeneHus
a) y=x
0) y-2x=0
B) y=1/(x-5)
r) y=x?
A) y=1/(5-x)
20. Beibepute npaBunbHoe yTBEpX)XAEHUE "PyHKUMA NpsiMas MPONOPLUOHANbHOCTb...
a) Bcerga YetHas
0) Bcerga HeyeTHas
B) MOXET ObITb YETHOM UMM HEYETHON B 3aBUCMMOCTHU OT KOI(PPULINEHTOB
21. Kakas 13 nepevmcneHHbIX YHKLMN MOXeT BbITb Nepnoanyeckon?
a) nuHenHas pyHKums
6) kBagpaTn4Has PyHKLMA
B) obpaTHas NponopLMOHanbHOCTb
r) HUKaKas 13 NepeyncneHHbIX pyHKLNNA
22. Bbibepute npaBunbHoe yTBepxaeHne "OyHkUMs obpaTHast NponopUMOHanbHOCTb...
a) Bcerga YetHas
0) Bcerga HeveTHas
B) MOXeT ObITb YETHOW UNN HEYETHOW UNK obLLero Buaa B 3aBUCUMOCTM OT KOS ULMEHTOB
) HWU YeTHas, HN He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "IlinHenHas yHKUMSA SBNAETCS BO3pacTatoLlen. ..
a) TONbKO ecnu ee yrnoson koaddurumneHT GonbLue 1
6) ecnu ee yrnoBow kO3 PUUNEHT MeHbLUE 1
B) ecnu ee yrnosomn koadduumeHT 6onbLue 0
r) ecnu ee yrnoBoun KoapduumneHT meHbLue 0
24. BbibepuTte npaBunbHoe yTBepXAeHNe: "TInHenHas dyHKUUS. ..
a) Bcerga YetHas
0) Bcerga HeveTHas
B) HM YeTHasi, HN He YeTHas
r) MOXeT ObITb YETHOM UNN HEYETHOW WK 0obLLEero Buaa B 3aBMCMMOCTU OT KO3hdpULMEHTOB
25. BeibepuTe npaBunbHoe yTBEpPXKAEHNE
a) NHeHasa PyHKUMST HUKOrA4a He MMeEeT HM HanbonbLUEero, HM HAMMEHbLLETo 3HaYEHWI
0) NuHenHasn pyHKUNS MOXET NMeTb Hanborbluee 3HayeHne
B) NMHenHas yHKUUSA nmeeTt HambornblUee, HO HE MMEET HauMEHbLLEro 3HAYEHUN
r) NMHenHasa PyHKUMA UMEeEeT HanMeHbLUEE, HO HE UMEeEeT HanbonbLUEro 3Ha4YeHUM
26. Beibepute npaBunbHoOe yTBEPXKAEHUE
a) runepbona - aTo Bcerga rpadvk yHKUUM oOpaTHON NPONOPLMOHANBHOCTH
6) rpachmkom oBpaTHOM NPONOPLMOHANbHOCTM BCeraa sBnsetcs runepbona
B) rpachmkom 06paTHOM NpPOMOPLMOHANBHOCTU MOXET ObiTb runepbona wnu npsiMass B 3aBUCUMOCTU OT
koahmLMEHTa NPONOPLNOHANBHOCTH
r) rpacoukomM chyHKLMM 0BpaTHOM NPONopLMOHANbHOCTH BCeraa siBnseTcs npsamas

Tecm Ne8
1. BeibepuTe npaBunbHble YTBEPXKOEHUS:
a) CyLLeCTBYIOT paBHOBENMKNE, HO HE PABHOCOCTaBIIEHHbIE, UTypbl;
0) He cylecTByeT paBHOBENNKNX, HO HE PaBHOCOCTaBIEHHbIX MHOFOYrofIbHUKOB;
B) ecnu ourypbl paBHOCOCTaBIIEHHbIE, TO OHV PaBHOBENMKNE;



r) dourypbl paBHOBENWKN TOrA4a 1 TONbKO TOrAa, KOrga OHM PaBHOCOCTaBIIEHbI.

2. Boibepute napbl BENUYMH, MeXay KOTOPbIMU CYLLECTBYET NPSIMO MPONOPLUOHanbHas 3aBUCUMOCTb.
a) paccTosiHMe 1 CKOPOCTb NPU PaBHOMEPHOM ABVXKEHUN;

0) paccTosiHne 1 Bpems Npy paBHOMEPHOM ABVXKEHUN;

B) CKOPOCTb M BpeMS Npy paBHOMEPHOM ABUXEHUMN

r) paguyc Kpyra v ero nnowagb.

3. Bbibepute npaBunbHble yTBEPXKOEHUS:

a) AnvHa oTpeska, HECOM3MEPUMOrO C 3TANOHOM, BblpaXaeTcsi MppaLuuoHansHbIM YACTIOM;

6) AnvHa oTpeska, COM3MEPMMOro C 3TaNOHOM, BblpaXKaeTcsl paunoHanbHbIM YMCAOM. OTO YUCIIO HE MOXET ObITb
uenbim;

B) MpMMep HECOM3MEPMMbIX OTPE3KOB - CTOPOHAa KBagparta W ero guaroHans;

) OTPE30K COM3MEPUM C ATANIOHOM, ECINN 3TANOH YKNaablBaeTCs B OTPE3KE Lierioe YMCIo pas.

4. EgvHnuy usamepeHus OnuHbl OoTpe3ka yMeHblunv B 4 pasa. Kak M3MEeHWUTCS YUCHEeHHOEe 3HaYeHue ANvHbI
oTpeska?

a) ysenuuutcs B 4 pasa;

6) ymeHbLLINTCA B 4 pasa;

B) HE N3MEHUTCH;

r) yMeHbLNTCSA B 2 pasa.

5. EaMHuuy namepeHus anuvHel otpeska ymeHbluunm B 4 pasa. Kak uameHuTcsa gnvHa otpeska?

a) yBenuuutcd B 4 pasa;

6) ymeHbLLINTCA B 4 pa3a;

B) HE M3MEHWUTCS;

r) yMEHbLUNTCS B 2 pasa.

6. EOvHuULy uv3mepeHus nnowagu yesenuuunu B 4 pas3a. Kak U3MEHMTCA 4YWCNEHHOE 3HayeHue MroLllaam
N3MepSIEMOro MHOTOYrosbHuKa?

a) ysenuuutca B 4 pasa;

6) ymeHbLLINTCA B 4 pa3sa;

B) HE N3MEHUTCH;

r) ymeHbwmntcs B 16 pas.

7. BbibepuTe napbl 0OAHOPOAHBLIX BEMWUYNH:

a) o6bEM Lapa 1 EMKOCTb cocyaa;

0) nnowaab 6OKOBOWM NOBEPXHOCTM KOHYCa M 06BEM KOHYCa;

B) ANunHa obpasyloLlern uunuHapa u paamyc cdepsl;

r) NnepMmMeTp TpeyronbHMKa 1 NoLlaab TPEYrosibHUKa.

8. BbibepuTe napbl BENNYUH, MEXAY KOTOPbIMW CYLLIECTBYET 06paTHO NponopLMoHarnbHasi 3aBUCMMOCTb.
a) paccTosiHME N CKOPOCTb NMPU PaBHOMEPHOM OBWDKEHWUN;

6) paccTosiHMe 1 Bpems Npu paBHOMEPHOM ABUXEHWM;

B) CKOPOCTb M BPEMS NPU PAaBHOMEPHOM OBUXKEHWM;

r) LeHa u CTOUMOCTb.

9. BbibepuTe npaBuibHOE YTBEPXKAEHNE:

a) CyLLeCTBYHOT reomeTpudeckue urypbl, He UMeloLLMe NroLaau;

0) churypa nmeeT nnowanb Toraa v TONbKO Torga, Koraa oHa nrockas;

B) ecnu courypa nriockasi, TO oOHa MMeeT nrowaaep;

r) ntobas nnockas curypa nmeet nubo nnowaab, Moo AnWHY.

10. Bbibepute napbl 04HOPOAHBLIX BEMUYUH:

a) nrowaab cdepbl 1 06bEM LIapa;

6) nnowaab ccepbl M NNowaas Tpaneyuuy;

B) Nrowaab Kpyra u 4nmHa oKpyXHOCTH;

r) nepumMeTp MHOFOYrofibHMKa 1 ASIMHA OKPYXXHOCTU

11. Boibepute npaBunsHoe yTBepxaeHue:

a) nobble ABa OTpe3Ka Bcerga MMeroT o6LLyo Mepy;

0) conamepumble OTPE3KN NMEIOT EANHCTBEHHYHO OOLLYO Mepy;

B) COM3MEpPMMbIE OTPE3KN UMEIOT HECKOHEYHOE MHOXECTBO OOLLMX MEp;

r) oBa OoTpeska COM3MEPUMbI, ECITU MEHBLLLMI OTPE30K YKNaabiBaeTcs B 6ONbLUEM Lienoe YMcrno pas.
12. Bblbepute npaBusbHblE YTBEPXKAEHUS:

a) oTpe3ku, AnNvHoM 6 cm n 8 cm comamepumel. x obLiast Mepa - 0Tpe30oK AMMHON 3 CM.

6) OTpe3ku, ANVHON 6 CM 1 8 CM HECOU3MEPUMBbI, TaK KaK HU OOMH U3 HUX HE YINOXUTCS B APYrOM Lierioe Y1cno pas
B) OTpe3ku, ONInHOM 6 cM 1 8 cm consmepumsl. Vix obias mepa - 0Tpe3ok AnvHon 1 cm.

r) oTpesku, AnmMHom 6 cM 1 8 cm consamepumbl. Mx obLas mepa - 0Tpe3ok ANIMHOM 5 MMm.

13. Boibepute npaBunbHoe yTBepxaeHue

a) CTOpOHa KBaapara 1 ero guaroHarnb COM3MepuMbl B NI0OOM KBagpare;

0) cTopoHa kBagparta 1 ero guaroHanbs MOryT ObiTb COM3MEPUMBI;

B) HM B KAKOM KBagpaTe CTOpPOHa He COM3MepMMa C AnaroHarbio;

) HU B KAKOM MPSIMOYTOSIbHMKE CTOPOHbI HECOU3MEPUMbI C AMaroHarnbHo.



14. [na n3MepeHus nnowiagM kBagpata CO CTOPOHOM 6 cM Bbibpanu B KadecTBE MEpPKU MPSIMOYTOSIbHbIN
paBHOOEApEHHbIN TPEeyronbHUK ¢ katetom 1 cM. Yemy paBHO 4mMCneHHOe 3HaveHue nnowagn Ksagparta npu
BblOpaHHON eguHMLE N3MEPEHUS.

a) 36 kB. ef;

0) 6 kB.ep;

B) 18 kB. ef;

r) 72 kB. en.

15. BeiGepuTe npaBuneHble yteepxaeHusi. 30 KB. CM...

a) bonbue 1 kB. AMm;

0) meHbLle 1 kB. OM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. AM;

A) paBHo 0,3 kB.aMm.

16. BoiGepuTe npaBunbHble YTBEPXKOEHUS:

a) ons Toro, YTobbl HANTU NNOLLAaAb NPAMOYIONBLHOrO TPeyrofibHMKa 4OCTAaTOYHO 3HaTb ASIMHY ero KaTeToB.;
6) anga Toro, 4tTobbl HANTU NMoLWaab NPSAMOYrOflbHOMO TPeYronbHMKa He06XoAMMO 3HAThb AMMHY ero rmnoTeHy3bl 1
BbICOTbI, OMYLLEHHON Ha TMNOTEHY3Y;

B) CyLLEeCTBYIOT poMObl, NNoLaab KOTOpPbIX paBHa KBagpaTty AMWHbI CTOPOHbI;

r) Ang Toro, 4ToObl HANTK NnoLWaabL napannenorpaMmma, Hy>HO NEPEMHOXUTb Ero CoceHNUE CTOPOHbI.

17. BblbepuTe npaBunNbHOE yTBEPXOEHNE:

a) paBHOBENMKNE TPEYrONMbHWKN - 3TO TPEYTONIbHUKM, COOTBETCTBYIOLLNE CTOPOHbI KOTOPLIX PaBHbI;

6) CyLLeCTBYIOT paBHble, HO HE PABHOBEITMKMNE TPEYTrONbHMWKY;

B) CYLLECTBYIOT paBHOBENMKNE, HO HE PaBHbIE TPEYIONbHUKMY;

r) TPEYronbHUK He MOXET ObiTb PABHOBESMK YETbIPEXYTONbHUKY

18. PaBHOCOCTaBNEHHbIE MHOTOYrONbHUKYK - 3TO...

a) MHOTOYroSIbHUKU, KOTOPbIE MOXHO CITOXMUTb U3 OAMHAKOBOro KONMMYECTBA PaBHbIX TPEYroNbHUKOB;

©) MHOrOYroNbHWKN, KOTOPbIE MOXHO CITIOXUTb U3 O4MHAKOBOIO KOMMYecTBa paBHOBEMNUNKMX TPEYrONbHUKOB;
B) MHOIOYronbHWKW, UMEOLLNE OANHAKOBOE KONMYECTBO YITOB;

) MHOrOYronbHUKK, UMeloLLMEe paBHbIe NMoLLaan.

19. Boibepute npaBunbHbIe YTBEPKAESHNS

a) nobble ABa paBHbIX MHOrOYrofieHUKa paBHOBEMUKM;

6) nobble ABa paBHOBENNKNX MHOMOYrofbHMKA PaBHbI;

B) Ntobble ABa paBHbIX MHOIOYroflbHNKAa PaBHOCOCTaBMNEHHbIE;

r) niobble oBa paBHOCOCTABMEHHBIX MHOIOYrofbHMKA PaBHOBENMKU

20. B 1 kB.M...

a) 100 kB. cm;

6) 1000 kB cwm;

B) 100000 kB cwm;

r) 10000 kB.cm.

21. B 1 TOHHE...

a) 10 ueHTHepoB;

6) 1000 ueHTHepoB;

B) 100 LeHTHepoB.

22. B 1 nutpe...

a) 10 ky6. am;

6) 1 ky6.aMm;

B) 100 ky6.aMm;

r) 1000 ky6. om.

23. 1 ra-aTo...

a) 10000 kB.Mm;

6) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. YT0o6bl yBENUYUTL TOYHOCTb U3MEPEHUS NNOLLaAM OUTrypbl C MOMOLLLIO MANeTKM HYXKHO. ..

a) B3ATb naneTtky, pa3buTyto Ha bonee Menkue KBagparthl;

6) B3ATb NaneTky, pa3duTyto Ha Bonee KpynHble KBagpaThl;

B) HanoXuTb MNaneTKy Ha urypy HecKkonbko pa3 pasHbiMu crnocobamu M HamTu cpegHee apudmeTnyeckoe
3Ha4yeHne BCEX Pe3yrbTaToB,;

r) HANoOXWTb NaneTky Ha Urypy HECKONbKO pa3 pasHbiMy cnocobamm 1 BelGpaTh HaMbonNbLUNIA pe3ynbTarT.
25. BeibepuTe napbl BENUYMH, KOTOPbIE MOXHO CPaBHUBaTbL MeXOy COOOW:

a) NepMMeTpP MHOIOYrornbHUKa M NIoLwagb MHOrOYrofnbHUKa;

0) NepMMeTp MHOrOYronbHUKa 1 OVHY OTPEe3Ka;

B) Maccy Terna u obbem Tena;

r) o6bem Tena u nnowiagb NOBEPXHOCTYU Tena.



26. Bbibepute npaBunbHoe yTBepxaeHune: "MoxHO CpaBHUBATb BEMUYUHDI. ..

a) TONbKO €CNN OHWN N3MEPEHbLI OOHOWN N TOM e eAMHULEN NU3MEPEHNS;

6) ogHOpPOAHbIE BENUYMHBI;

B) Nntobble BENUYMHbI;

r) BENUYMHbI, XapaKkTepu3ytoLme OauH N TOT Xe OOBEKT.

27. Bbibepute napbl YUCNIEHHBIX 3HAYEHUN BENWUYUH, MeXOY KOTOPbIMU MOXHO NMOCTaBUTb 3HaK 6onbLlue, MeHbLUe
UNu paBHoO:

a) 30 apwuH n 2 km;

06)5ran8uy;

B)2apaun3n;

r) 1 Bepcra un 6 AAMOB;

4) 2 cekyHabl n 3 mecsua.

28. [Inga Toro 4toObl HAWTU MNOLWaAb NPSAMOYIOfIbHOIO TPEYronbHYKa...

a) HeobXxoaUMO 3HaTb ero rMnoTEHY3Y U BbICOTY, MPOBEAEHHYIO K TMNOTeHYy3e

0) JoCcTaTOYHO 3HATh ero KaTeTbl

B) LOCTATOYHO 3HATb €ro CTOPOHbI

r) AOCTaTOYHO 3HaTb OHY U3 CTOPOH U OCTPbIN Yron

29. MNnowaab pomba paBHa...

a) NonoBuMHe KBaZpaTa ero CTOPOHbI

6) NonoBMHE NpPOM3BEAEHMS €ro guaroHanemn

B) Npou3BeaeHWIO KBagpaTa ero CTOPOHbI Ha CMHYC yria Mexay CTOpoHamMu

r) NONOBUHE NPOM3BELAEHUS] CTOPOHbI Ha BbICOTY, MPOBEAEHHYIO K 3TON CTOPOHE

30. Mnowagb napannenorpamma...

a) Bcerga paBHa NPOV3BELAEHUIO €r0 CTOPOH, BbIXOASLUNX N3 OOHOW BEPLUMHbI

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

B) MOXET ObITb paBHa NPOU3BEAEHMUIO €r0 CTOPOH, BbIXOAALLMX U3 OOHOW BEPLUMHbI

r) He MOXeT BbITb paBHa KBagpaTy €ro CTOPOHbI

31. [ins Toro, 4To6bl NnoLiaab NPSMOYrofibHMKa paBHAMACh NoLaan NPsMOYrofibHOro TPeyronbHUKa AOCTaTOYHO,
YTOObI

a) KaTeTbl NPSAMOYrofbHUKa PaBHANUCL CTOPOHAM MPSIMOYronbHUKa

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

B) OOWH M3 KaTETOB PaBHSANCS OOHOW CTOPOHE MPsIMOYrofibHUKa, a BTOPOW KaTeT Obin B 2 pa3a Gonblue BTOPOK
CTOPOHbI MPAMOYTrOfbHNKA

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

Tecm Ne9
1. Kakou rpynnbl akcMom HeT B akcuomatuke mnobepra?
a) rpynna akCMoM NpUHaASIEXHOCTH
0) rpynna akcMom napansenbHOCTH
B) rpynna akcuom yrnopsigo4eHHOCTM
r) rpyrnna akcuom KOHIPY3HTHOCTU
2. B rpynne akcuom HenpepbIBHOCTY ...
a) 1 akcmoma
6) 2 akcnombl
B) 3 aKkC1OMbI
r) 4 akcuomsl
3. 'pynna akcuom nopsgka akcmomaTukun unbbepTta onpegenser...
a) OTHOLUEeHME "MeHbLUEe" 1 YyNOPSIAOYEHHOCTb MHOXECTBA AENCTBUTENBHbIX YNCEN
6) oTHOLWEHME "MeHbLUE" Y BO3MOXXHOCTb CPaBHEHWS OJTMH OTPE3KOB U Mep YrioB
B) OTHOLLEHMe "nNpaBee” 1 ynopsago4yeHHOCTb TOYEK Ha NPSIMOMN
r) OTHOLWEHWE "NexaTb Mexay" n CBOMCTBa B3aUMHOIO PacnonoXeHNst TOYEK Ha MPSMOW U NIIOCKOCTU
4. l'pynna akcnom KOrpyaHTOCTM akcmomaTuku vnbbepTta onpegenser...
a) paBEHCTBO OTPE3KOB U YI1OB
6) paBeHCTBO TPEYronbHUKOB
B) paBeHCTBO NtobObIX reomeTpuyeckmx puryp
r) paBeHCTBO nrowanen guryp
5. Akcuombl, cchopmynmpoBaHHble EBknnaom B "Havanax" oTHOCATCS K...
a) BenMunHam
6) To4kam 1 NPAMbIM
B) HaTypanbHbIM Yncram
r) oTpeskam u yrnam
6. MocTtynaTbl, chopmynumpoBaHHblie EBknvaom B "Havanax"...



a) ONMCbIBalOT OCHOBHbIE OOBEKTLI EBKNNAOBOWN reoOMeTpum
0) Bbipa)katoT BO3MOXXHOCTb OCHOBHbIX MOCTPOEHUI
B) ONUCLIBAIOT B3aMMHOE PacnonoXeHne ToUek 1 NPsiMbIX Ha NIIOCKOCTU
) ONUCbIBAOT CBONCTBA OTHOLUEHWSI pAaBEHCTBA
7. Kakvne n3 nepevmcneHHbix uryp He ABRASOTCS BbIMYKNbIMU?
a) ksagpaTt
0) oTpesok
B) OKPY>XHOCTb
r) npsimas
A) yron
8. B pesynbTaTte HekoToporo npeobpasoBaHus TpeyronbHuka ABC nepewen B TpeyronbHuk AB1Ci Tak, 4TO
BC=2B1C1, Touka A nexut mexay Todkamu B n B1. 310 npeobpasoBaHue siBnaeTcs
a) LeHTparnbHOM CUMMETPUEN C LEHTPOM B TOUKe A
6) romoTeTunen ¢ koadppuLneHTom -1/2
B) romoTeTuen ¢ koacppuumneHtTom 1/2
r) roMOTEeTUEN C KOIPDULMEHTOM 2
) romoTeTuen ¢ KoaduUnNeHTom -2.
9. PaBHoGeapeHHbIN TpeyronbHuk ABC B pesynbtate HeKoToporo npeobpasoBaHus nepexoaut cam B cebs Tak,
yTO BeplunHa C nepexoguT cama B cebsi, BeplumHa A nepexoauT B BepLUmMHy B, a BepwuHa B - B BepwinHy A. 310
npeobpasoBaHue -
a) oceBasi CUMMETPUSA
0) ToxxgecTBeHHOe Nnpeobpa3oBaHve
B) LleHTpanbHasi CMMMETpUs
r) napannenbHbIA NepeHoc
10. Bbibepute gurypy, He UMEILLYIO LEHTPa CUMMETPUN
a) OKPYXXHOCTb
6) kBagpat
B) OTpe30kK
r) paBHobokas Tpaneuus
11. Belbepute curypy, He UMeIoLLYI0 OCU CUMMETPUK
a) OKPYXXHOCTb
0) kBagpaT
B) OTpe3okK
r) paBHobokas Tpaneuus
12. B MHororpaHHuke 8 BepLUuH, 6 rpaHen. Ckonbko B HeM pebep?
a)10
6)8
B) 12
r)14
13. B MmHororpaHHunke8 BepLunH n 14 pebep. YTo 3TO 3@ MHOrOrpaHHUK
a) napannenenvneg
0) cemuyronbHasa nupamuaa
B) TpeyronbHas npuama
r) naTuyroneHasi nupaMmmaa

19.3.3 lNepeyeHb 3aaaHMi ANA KOHTPOJbHbIX paboT
1. KonmponbHas paboma Ne1 «9nemeHmbl meopuu MHo)xecme. Coomeemcmeusi U OMHOWEHUS.
AnemeHmbI Mamemamudyeckol no2uku» (KoHmponbHas paboma Ne1 dnss 3®0)
Llenb paboTbl: MPOBEPUTL U OLEHNTL YPOBEHL OBMNageHns nokasarensmm dopmmpyembix komneTeHumnn OK-3 n
OK-6, 0603Ha4eHHbIMKU B Tabnmue 19.1
3agaum paboTbl:
1. npoBepuTL OBNageHme MeToaoM MaTtemMaTUyecKkoro AokasatenbcrBa (MeTogoM ABONHOIO BKITKOYEHNS)
2. MeTogamMuM MaTemaTM4ecKoro MoAenvpoBaHus (guarpammbl Onnepa-BenHa, rpadbl n rpadwukmn, dopmynbl,
MaTeMaTn4eckue v Niormyeckne BolpaeHus u T.4.);
3. cnocobamu KOHCTPYMPOBAHUS CIIOXKHbIX JTOTMYECKNX BblCKa3blBaHWIA, B TOM YMCMe COAepXalumx NepeMeHHble U
KBaHTOpbI, CIOCO6aMu KOHCTPYMPOBaHUS FTIOTMYECKN BEPHbBIX PACCyXAeHU;

BAPVAHT 1.
1) Hantu mHoxectBo X=((AUB)/C)xK'a, roe A={1, 2, 4, 5, 6, 8}, B={b| beN, b<10 n b — HeueTHOE 4ncno},
C={2,7, 8, 11, 12}, K— MHOXeCTBO YeTHbIX HaTypanbHbIX Yncen, 6onblwmx 5, HoO MeHbLKnx 10.
2) A — MHOXeCTBO YeTblpexyrofibHMKoB, B — MHOXecTBO naTuyronbHukoB, C — MHOXecTBO Tpaneuwun, [ —
MHOXECTBO MHOrOYrofnibHUKOB. WM300pa3nte Ha kpyrax Onnepa pfaHHble MHoxecTBa. O603HaubTe
wTpmxoBkon MHoxecTBo X=[/(C'AUB), 3anuunTe ero xapakrepmcTnyeckoe CBOMCTBO.



N

Pa3bente Ha Knaccbl MHOXECTBO HaTypasbHbIX YMCEN MpPY MOMOLLM CBOWCTB: «ObiTb YE€THbIM», «ObITb
6onble 10», «6bITb MeHbLUEe 3». [MprBeguTe NPMMEpPbI YNCEN U3 KaXXAOro Kracca 3KBMBaNEHTHOCTU.
Mexay mHoxectBamn A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} yctaHoBneHo cootBeTcTBME R: «a npu
peneHnn Ha 5 pgaet octaTok bx». MNocTporite rpad 3TOro COOTBETCTBUSA. YKaXnTe obnactb onpegeneHms u
MHOXECTBO 3Ha4eHuI COOTBETCTBUSA. byaet nu aTto cooTBeTCTBUE OTOGpaxkeHuem? Ecnu ga, To onuwute
ero cowctBa. [loctponTte rpadbl obpaTHOrO M MNPOTUBOMOSIOXKHOIO COOTBETCTBUA. 3anuuwunte ux
XapakTepucTuyeckme CBONCTBa.

CocTtaBbTe TabnuLy UCTUHHOCTU OIS BbICKA3bIBaHUS (XAY)V(X—>Z)

Hagnte MHOXecTBO MCTUHHOCTM npeaukata M(x)=(A(x)<>B(x))vC(x), rae A(x): «ObITb 6onblie 5», B(x):
«bbITb 4YeTHbIM», C(x): «aenuTbcst Ha 3». lMpegukaTtbl 3agaHbl HA MHOXECTBE HaTypanbHbIX 4uMcen,
MEeHbLUNX, Unn pasHbix 10.

MocTpoviTe OenyKTMBHOE 3aknioveHune, AokasbiBawulee, 4To umcno 15 penutcs Ha 3. CocTtaBbTe
NIOMMYECKYI0 CXEMY 3TOMO YMO3aKIIOYEeHNst U MOATBEPAMTE €ro NPaBUbHOCTb C MOMOLLBIO KpYroB dunepa.

Kputepun oueHnBaHunsa paboTbl
OueHka «yooBneTBOPUTENBHO» CTaBUTCS, €Cni 0by4valoLLMincs NPaBubHO 1 B NONTHOM 06beMe BbINOMHWAM

He MeHee Tpex 3aJaHun, unu He MeHee 5 3apaHui, gonyctme 1-2 ownbkn nnn 3-4 Hepodeta. [JaHHbIV
obbem paboTtbl cBuaetenbcTByeT 06 oBnageHun dopmupyembiMu komneTeHumamu OK-3 u OK-6 Ha
MUHUManNbHO HeobxoaMMoM ypoBHe. CTyaeHT npoaemMoHCTpupoBarn 6a3oBble MaTeMaTUYECKME 3HaHUSA No
paHHo Teme (OK-3), yTO cBUOETENLCTBYET O HANUYMM MUHUMANbHO HEOOXOOUMbIX HaBbIKOB
camonogroTtoBku (OK-6).

OueHKa «XOpoLlo CTaBUTCS, ecrin 00y4arLUnCs NpaBUIlbHO M B NOSTHOM OObeMe BLINOMHUIT HE MeHee 5
3agaHui, Nnbo BbINOMHUI 6-7 3agaHuiA, gonycTue 1-2 owmndkn nnm 3-4 Hegoveta [aHHbIN 00beM paboThl
cBugeTenbcTByeT 06 oBnageHun cdopmupyembiMm komneteHumamm OK-3 n OK-6 Ha cpegHem ypoBHE.
CTyneHT npogemMoHcTpupoBarn 6a3oBble MaTeMaTUYecKMe 3HaAHWA MO OAHHOW TEME U YMEHWE NPUMEHSATb
X Ons peleHns npaktudeckux 3agad (OK-3), 4To cBMOETenbCTBYET O HaNMuUM OOCTATOYHO BbICOKUX
HaBbIKOB CaMOMOArOTOBKW, AOCTAaTOYMHOM YMEHUW aHanu3MpoBaTb Y4eOHYK 3agady M akTyanu3mpoBaTb
KaK LUKONbHbIE 3HAHWUSA, TaK MU 3HaHUS, NornyyYyeHHble B BY3e npu nsyvyeHmm gaHHOW TeMbl A4Sl €€ peLueHus
(OK-6).

OueHka «OTNMYHO» CTaBUTCH, ecnnm paboTa BbINONHEHa B nonHoMm obbeme. [onyckaeTtcs Hanunyne 1-2
HegoyeToB. [aHHbIn 06bem paboTbl cBuaeTenbcTByeT 06 oBnageHun GopMmpyeMbiMU KOMMETEHLMAMMU
OK-3 n OK-6 Ha BbicokoM ypoBHe. CTygeHT npofaeMoHCcTpupoBarn 6a3oBble MaTemMaTMdeckme 3HaHus Mo
OaHHOW TeMe W YyMeHue NPUMEHATb WX AONS pelleHust MNpakTUYecKUX 3ajadvy, yMeHue BbIMOoSHATb
nornyeckue onepaumm aHanus n obodwerre (OK-3). 3To cBMAETENBCTBYET O HANUYUN BbICOKUX HABbIKOB
CaMonoAroToBKW, YMEHMU aHanM3npoBaTb y4ebHyl 3agadvy M akTyanuanpoBaTb KaK LUKOJSIbHbIE 3HAHUS,
TaKk N 3HaHWs, nonydyeHHble B BY3e npu nsyyeHun gaHHoW Tembl ANS ee pelleHusl, YMEHUU NnpaBunbHO
pacnpegenutb Bpems nNpu BbinonHeHnn paboTtsl (OK-6).

KonmponbHasi paboma Ne2 «Llenble HeoTpuuaTenbHble Yncna. Cucrtembl cumcneHus. JenmmocTtb»
KonmponbHasi paboma Ne3 «BbipaxeHusi. YpaBHeHusi. HepaBeHcTBa. DyHKLMU»

KonmponbHasi paboma Ne 4 «Benu4uHbl U ux usmMepeHue»

Llenb paboTbl: NPOBEPUTL U OLIEHUTL YPOBEHb OBMNaAeHusi nokasaTtensamm dopmMmpyemon
komneTeHummnllk-1, 0603HayYeHHbIMK B Tabnuue 19.1
3apgauu paboTbl.

MpoBepuTb BrageHne METOLOM W3MEPEHMUSI MOSIOXKMUTENbHBIX CKansipHbIX BENUYMH U BbINOSHEHMS

OEencTBUM C BENNMYUHaAMWN.

[MpoBepuTb yMEHMe peLlaTb 3a4adn C UCNONb30BaHNEM B3aUMOCBA3N MeXy BenmymHaMmu.

lMpoBepuTb yMeHMe pellaTbh 3a4ayn Ha HaxoXOeHUe reoMeTpUYecKMX BenuuvH: nnowagu, obbema,
ONVHbI.

[MpoBepuTb BNageHne MeTtogamm MaTeMaTU4ECKOro foKasaTenbCTBa YTBEPXKAEHUIA O BENUYMHAX.

BapwmaHT 1.

1. AnuHy oTpeska nsMepunn cHavana B caHTUMeTpax, a 3aTeMm B MunnnumeTpax. Bo BTopom cnyvae nonyymnu
yuncrno Ha 135 meHbblUee, YeM B nepeoM. KakoBa AonvHa oTpeska B AeunmeTpax?

2. V13 npaAMOyronbHON O0CKW, LUMpUHaA KoTopon 6 cMm, a aAnuHa 1,1M Bblpe3anu ksagpaT CO CTOPOHOW 5cM.
Hangnte nnowanp ocraslleica yactu. OTBeT Bbipas3nTe B KBagpaTHbIX JeuumMeTpax.

3. [Ba 4yryHHbix LwWapa guvameTtpamu 24 cm u 34 cM nepennasunu B oauvH wap. Hangute amnametp
nony4eHHoro wapa.

4. I'posa Havyanacb B 10 4.50 muH. yTpa n npogomkanacb 34. 6 MuH. CKOMbKO BpeMeHM A0 KOHLA CYTOK
0OCTanocb MO OKOHYaHWUM rpo3bI?



5. [OaH ocTtpoyronbHbiv TpeyronbHuk ABC. N3 BepluunHbl B Ha ctopoHy AC onyuieHa BbicoTta B1. Ha oTpeskax
AB, BC, A n C[1 noctpoeHbl kBagpaThbl 1, 2, 3 1 4 coOOTBETCTBEHHO. [loKaXuTe, 4to S2-S1=S4-S3.

6. [epeBsiHHbIN Opycok ¢ pebpamu 8 cm, 8 cm n 27 cm TpebyeTca pacnunnTb Ha 4 YacTu Tak, YToDObl U3 HUX
MO>XXHO ObINo cocTaBuThb Ky6. Kak aTo cgenatb?

Kputepun oueHnBaHus paboThbl

1. OueHka «yOooOBNETBOPUTENbHO» CTaBUTCH, €Ccnn 00y4alLIMNCA NpaBuUibHO U B MOMHOM 0b6beme
BbIMNOSMHUIT HE MEHee TpeXx 3aaHui, UnuM He MeHee 4 3ajaHui, JonycTMB He Bbonee 1 oWnbKM unu
He 6onee 2-3 Hego4veToB. [daHHbLIN 06beM paboTbl CBUOETENLCTBYET 06 oBNnageHun opmMmpyemMmon
komneteHumen [MK-1 Ha MuHMManbHO Heobxogumom YypoBHe. CTyoeHT NpPOAEMOHCTpPMpOBAnn
0as3oBble MaTeMaTM4yeckme 3HaHMs MO [aHHOW Teme, HeobxoguMMmble Ans O0y4YeHus Mnagwunx
LLKOJTbHUKOB cofepXXaTenbHOM NMMHMK «BennunHbel» ancunnnuiel «Matematukar (MK-1).

2. OueHka «XOpoLO CTaBUTCs, ecnu oby4varowmncs npaBuibHO U B MOSIHOM OOGbEeME BLIMOMHUI He
MeHee 4 3agjaHun, nNubo BbINONHWN 5 3agaHuK, gonycTmB He 6Gonee 1-2 owmbok npu obuien
NPaBUMbHOCTN X04a peLleHust (BO3MOXHO BblMUCIUTENbHbIX OLWNBOK), unu He Gonee3-4 Hepo4yeToB
HaHHbIn o6bem paboTbl cBMaeTenbcTBYeT 06 oBnageHun copmupyemon komneteHumen MK-1 Ha
cpegHeM ypoBHe. CTyoeHT npoaemoHcTpupoBan 6a3oBble MaremMatuyeckme 3HaHus No AaHHOW
TEME N yMEHue MPUMEHSTb UX ANS pelleHus NpakTUYecKUx 3agad, uyTo cBuaeTenscTByeT 06
YMEHUN aHanNu3npoBaTb y4ebHylo 3a4ady M akTyanuanpoBaTh Kak LUKOMbHbIE 3HAHUS, Tak U 3HAHUS,
nonyyeHHole B BY3e npu wu3yyeHMM p[OaHHOMW TeMbl ANl ee pelleHusi. 3HaHUa U YMeHWs,
NPOAEMOHCTPUPOBaHHbIE CTYyQEHTOM HeobxoauMMbl Ans  0o0yvyeHMs MMaawuxX  LKOSbHUKOB
cogepxaTtesnibHON NuHUKM «BenunuuHbl» ancuunnuHbl «Matematnka» u MoryT ObiTb UCMONb30BaHbI
Npv OpraHn3aumm KPYXKOBbIX 3aHATUIA € MnaawmnmMm wkonbHukamu (MK-1).

3. OueHka «OTNUYHO» CTaBUTCH, ecnu paboTa BbINOMHEHa B NOMHOM obbeme. [lonyckaeTcs Hanuumne
1-2 HepoueToB. [aHHbIN 00beM paboTbl cBugeTenbcTByeT 006 oBnageHun ¢opmMmpyemon
komneTeHuun MNK-1 Ha Bbicokom ypoBHe. CTyaeHT npogemoHcTpupoBan 6asoBble MatemaTnyeckme
3HaHWSA NO AaHHOW TEME U YyMEHUEe MNPUMEHATb UX AN pelleHus MpakTUYeckux 3agad, ymeHue
BbIMOMHATL  flOrMyeckne  onepauum  aHanm3 1M 0bobuieHue. 3HaHusa M yMeHus,
NPOAEMOHCTPUPOBaHHbIE CTYQEHTOM HeobxoauMMbl Ans  0o0yvyeHMs MMaAawuxX  LKONbHUKOB
cogepxaTtesnibHON NuHUKM «BenunuuHbl» ancuunnuHbl «Matematnka» u MoryT ObITb MCMONb30BaHbI
Npy OpraHM3auum KpPYXKKOBbIX 3aHATMA C MMafWVMK  LUKOMIbHUKaMK, a Takke opraHusauuu
3reMeHTapHON nccrnegoBaTenbCKon AeATENbHOCTM MNaaLWwmnX WKonbHMKoB (MK-1).

2) KoumponbHass paboma Ne2 «llenblie HeompuuamesibHble 4ucna. PacwupeHue noHsmusi
yucna» (KohnmponbHasi paboma Ne 2 dns 390)

Lenb paboTbl: NpoBepuTb M OLEHUTb YPOBEHb OBrlageHus nokasarenamu dopmupyemon komneteHuun [MK-1,
0603Ha4YeHHbIMU B Tabnuue 19.1

3agauu paboThl:

1. npoBepuTbL OBNageHne MeTogoM MaTemMaTMyeckoro gokasaTenscTsa (METOAOM MaTeMaTU4eCcKon MHOYKLNM)

2. cnocobamu BbINOMHEHNST apumeTnyecknx AeNCTBUMN Hag HaTyparnbHbIMU YMCNAaMU B Pas3fnnyHbIX NOAxXodax K
NMOCTPOEHMIO CUCTEMbI HATYparbHbIX YCENT;

3. obwum meToaoM 3anucu, YTEHWS U BbIMNOSHEHWUS apudPMETUYECKUX AENCTBMA C YMClaMu B MO3ULIMOHHBIX
cMCTeMax CHUCIIEHWS;

4. paumnoHanbHbIMW NpYeMamMm NMUCbMEHHbIX BbIYUCIIEHUI C AENCTBUTENbHBIMU YNCIaMMu;

5. OCBOEHHOCTb OCHOBHbIX MOHATUI TEOPUU AENUMOCTU U YMEHME UCMOMNb30BaTb TeOpeTUYECKNe 3HaHWS NO 3TOoW
Teme AN pelleHns NpakTU4Yecknx 3agau.

BAPVAHT 1.
1. Wcnonb3ysa meton MateMaTuyeckon MHAYKUMW, AOKaXUTE, YTO Ans Noboro HaTyparnbHOro ynucrna n
CrpaBeAsiMBO PaBeHCTBO:
2
n(n+1)
4

2. |/|CFIOJ'Ib3yF| MeTo4 MaTtemaTU4eCcKon MHAOYKUUN, OOKaXNTe, 4TO ONA ntoboro HaTypalrbHOro 4mcna n
MCTUHHO yTBepXaeHune:

4" +15n-1)i9

3. Bbuncnure: 12347 — 33337 : 137. OTBeT nNpeacTaBbTe B NATEPUYHON CUCTEME CHUCTIEHUS.
4. fsnseTca nu yucno 237 B3aUMHO-NPOCTbIM C:

13+2%+ ---4n8=



No o

a) 45; 6) 158; B)79; r1)2007?
Hangnte ¢ nomowbto anroputma Eesknuga HOLL uncen 2849 n 5880.
Hangute HOO n HOK uncen, npeactaBsmB nMx B KAHOHNYECKOM BUAE: 299 1 391.
MpeacraBbTe cnepytolme o6bIKHOBEHHbIE APOOU B BUAE AECATUYHbIX:
3 2

a)25; 6) 13,

Bbluncnure:
1

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

9. HaVlﬂ,MTe TpW NnepBbiX OeCATUYHbIX 3HaKa CyMMbl X+y, eclun.
x=V11 | y=3 1718191011 ---

10. yI'IpOCTVITe Bblpa*XeHne " BblIACHUTE, KaKUM YUCIIOM ABJIAETCA ero 3Ha4eHune:

Vie2 N1-2
NN AN

Kputepun oueHmMBaHuna paboTbl
OueHka «ygoBNeTBOPUTENBHO» CTaBUTCS, €crim 0by4vatomincsl NpaBUNbHO U B NMOSIHOM 06BbEME BbIMOSTHUN
He MeHee Tpex 3adaHun, UM He MeHee 4 3agaHui, gonyctuB He Bornee 1 owwubkn nnn He Bonee 2-3
HegouyeToB. [laHHbIM 06beM paboThl cBMaeTENLCTBYET 06 oBNageHun popmupyemon komneteHumen MK-1
Ha MMHUManbHO HeobxoaMMoM ypoBHe. CTyoeHT NpoaeMOoHCTpupoBan 6a3oBble MaTeMaTuyeckne 3HaHus
no JaHHoOW Teme, Heobxoanmble Ans 00y4yeHUs MNaglWwmx LWKOMbHUKOB YMCIOBOW codepXXaTenbHON NnMHUm
avcumnnuHel «Matematukay» (MK-1).
OueHKa «XOpoLLO CTaBMTCS, ecrnv obyyaloLmMncs NpaBuIlbHO M B MOJTHOM 0ObeMe BbINOMHUIT HE MeHee 4
3agaHui, Nbo BLINONHUN 5 3agaHuiA, gonycTuB He Gonee 1-2 ownbok npu obLen NpaBUNbHOCTM Xoaa
pelleHnst (BO3MOXHO BbIYUCIUTENbHBLIX OWNOOK), unn He 6onee3-4 HepoyeToB [JaHHbIN 0O6bem paboThl
cBuaeTenbcTByeT o6 oBnageHun copmmpyemon komneTeHumen lMK-1 Ha cpegHem ypoBHe. CTyaeHT
npogemMoHcTpupoBarn 6a3oBble MaTemMaTMyeckme 3HaHWUsS MO OaHHOW TEME W YMEHWe MPUMEHSATb UX ONs
peLLeHns NpakTUYEeCKMX 3adad, 4YTO CBMAETENbCTBYET 06 yMeHuM aHanm3mpoBaTb yd4ebHylo 3agady u
aKTyanu3ampoBaTb Kak LUKOSbHbIE 3HAHWS, TaK U 3HaHUS, NonydYeHHble B BY3e npu nsyvyeHun gaHHom Tembl
ans ee peweHns. 3HaHMS U yMEHUS, NMPOLEMOHCTPUPOBAHHBIE CTYAEHTOM Heobxoaumbl And oby4vyeHus
MMaALnX LIKOSNbHUKOB YMCMIOBOW coAepXKaTenbHOW NUHUM ancumunnuHel «Matematuka» n Moryt ObiTb
NCNONb30BaHbl NPU OPraHM3aL MmN KPY>KKOBbIX 3aHATUI ¢ Mnagwmmm wkonbHukamu (MK-1).
OueHka «OTNMYHO» CTaBUTCH, ecnu paboTa BbiMoNHEHA B NMonHoM obbeMe. [onyckaetca Hanuume 1-2
Hefgo4yeToB. [aHHbln 0bbeM paboTbl cBMaeTensCcTBYeT 006 oBnageHun dopmmupyemont komneteHumm MK-1
Ha BbICOKOM ypoBHe. CTyaeHT NpoAeMOHCTpupoBan 6a30Bble MaTeMaTUYeCKMe 3HaHMSA MO AaHHOW TeMe U
yMeHMe MPUMEHATb UX OIS PeLleHUs NPakTUYecKMx 3agadv, yMeHVEe BbINOMHATL FIorM4eckne onepaumm
aHanM3 u o06o6LlleHne. 3HaHMA M yYMeHus, NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM Heobxoaumbl AnA
00yyeHusa MnagLlmnx WKOMbHMKOB YMCIOBON coaepXaTenbHON NIMHUKN gMcUmMnnMHbl «MaTtematuka» u moryTt
OblTb UCMONb30BaHbl MPU OPraHM3aLMyM KPYXKKOBbIX 3aHATUA C MMAadWMMW  LUKONbHUKaMW, a Takke
opraHm3aumm afeMeHTapHon nccnegoBaTenbCkon AeaTenbHOCTM MaaLmx WwronbHMKoB (MK-1).

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

Llenb paboTbl: NpoBepuTb U OLEHUTb YPOBEHb OBMNAAEeHUSA nokasatensmMmu popmMupyembix KOMNETEHLUN
MK-1 n OK-3, o6o3Ha4yeHHbIMK B Tabnuue 19.1
3apgauu paboTbl.
1. [lpoBeputb oBrageHne obyvaloWMMUCa METOAaMN PELLUEHUS YPABHEHWUA, HEPABEHCTB U NX CUCTEM.
2. T[lpoBepuTb OBNageHne pasnuyHbiMy cnocobamu pelieHnss TEKCTOBbIX 3adad.
3. TllpoBeputb CHOPMMPOBAHHOCTbL  BbIYUCIUTENBHBLIX HABLIKOB (apudMeTVyeckMe OencTeus C
AENCTBUTENbHBIMU YMCriamm)

BapwuaHT 1.

1.
2.

Vx+3

Halgnte obnactb onpeaeneHnst BblpaxeHust X
MocTpoiite rpadmk OyHKLUK, NONb3YACh JIMHENHBIMY NPeobpa3oBaHUAMU, U ONULLNTE €€ CBOMCTBA



11.
12.

13.

14.

1

y= 3-X— 2
HanguTte 3HayeHune BblpaKeHus:
1 3 1
. 2’5+3§ .45—25 lo2s-02

0,2

700530 462t [| Loo1os
3 3) 7
3x—2+x—4 _15x-3

Pelwunte ypaBHeHue: -
x-3 x+3 x2 -9

PewunTe rpadunyeckn cucteMy ypaBHEHUIA:
2x+4y =17
{6)} —4x =17
PewwuTe cucremy HepaBeHCTB:
03x—4+x<7,2—-8x
2x—7-02x<(8x-5)-0,3

. PewwTe cuctemy HepaBeHCTB rpadunyecku:

2x-3y+13>0
x+y—-620

B knetky nocaxeHbl Kponukn u dasaHbl. Y XMBOTHbIX BMecTe 35 ronoB u 94 Horun. CKonbko Oblno

KPOJIMKOB M CKONbKO (hpa3aHoB?

Cocyn émMKoCTbio 8n HanonHeH BO34yxoM, cogepxawum 16% kucnopoga. M3 aToro cocyna BbinyckakoT

HEKOTOpPOE KOMMYECTBO BO3AyXa M BMyCcKalOT TaKoe >Xe KONMMYECTBO a3oTa, MOCMne 4Yero ondatb BbiMycKaloT

Takoe Xe, Kak U B NepBbl pa3, KONMMYEeCTBO CMECU M ONsITb AOMOMHAKT TakMM Xe KONM4ecTBOM a3oTa. B

HOBOW CMecK okasanocb kucnopoga 9%. Onpegenntb, MO CKOMbKO MUTPOB BbiNMyCKanocb Kaxabli pas u3

cocypaa.

Pelnte HepaBeHCTBO METOLOM UHTEPBAIIOB:

2
x2 +x-2 50
X" —x+12

Kputepum oueHnBaHus.

1. OueHka «yOoOBMNETBOPUTENBHO» CTaBUTCS, €cnv OOy4yarLlMIACA MpaBuIlbHO M B MOMHOM obbeme
BbIMOMHUIT HE MeHee Tpex 3afjaHwui, UM He MeHee 5 3agaHun, gonyctmB 1-2 owmbkn wnm 3-4
Hepo4eTa. OaHHbii  obbem paboTbl cBugetenscTByeT 06 oBnageHun opmupyembiMm
komneTteHumamm OK-3 u MK-1 Ha MuHMMansHO HeobxogmMmoMm ypoBHe. CTyaeHT NPO4EMOHCTPMpPOBan
ba3oBble MaTemaTuyeckne 3HaHus no paHHou Teme (OK-3), 4yTo cBMAeTenbCTBYeT O Hanmmyuu
MOpPOroBOro ypoBHS TEOPETMYECKOW MOArOTOBKM K OCYLLECTBIEHUIO anrebpanyeckon nponegeBTukM y
Mragwmx WwkonsHukos (OK-6).

2. OueHka «XOpOoLLO CTaBUTCS, eCny 00yYaroLLUNCA NPaBUITbHO M B MOSIHOM 0ObEME BbIMOSTHUI HE MEHEEe
5 3agaHuin, nubo BbiNONHMN 6-7 3agaHun, gonyctuB 1-2 owmnbkn nnu 3-4 HepgodeTa [aHHbI 06bEM
paboTbl cBMaeTenbCTBYET 06 oBnageHun dopmmpyembiMn komneteHumnsmm OK-3 u MK-1 Ha cpeaHem
ypoBHe. CTygeHT npoaeMoHcTpupoBarn 6a3oBble MaTemMaTMyeckme 3HaHUs No OAHHOW TeMe U yMeHue
NPUMEHSTb UX ANsl pelleHns npaktuyeckmx 3agad (OK-3), 4To cBUOETENLCTBYET O CPEOHEM YPOBHE
TEOpPEeTUYECKON MOArOTOBKM K OCYLLECTBMEHMIO anrebpanyeckon nponegeBTMKU B Ha4YarbHOW LUKONE
(MK-1).

3. OueHka «OTNIMYHO» CTaBUTCA, ecnn paboTa BbiNofHeHa B NofiHOM oGbeme. [Jonyckaetcs Hanuune 1-2
HegoyeToB. [aHHbIn 00bem paboTbl cBuOeTenbCTByeT 00 oOBnageHun  opMmpyembiMu
komneteHuusamm OK-3 un T[IK-1 Ha BbicokoM ypoBHe. CTygeHT npodemMoHcTpupoBan 6asoBble
MaTemMaTU4eCKMe 3HaHWs MO OAaHHOW TeME U YMEHMEe MPUMEHSTb UX AN PELUeHUs] NPaKTUYECKUX
3aga4, YMEHUWe BbIMOMHATL JlorMdeckMe onepaumM aHanuad u  obobwenne (OK-3). 3710
CBUOETENbCTBYET O HANU4YMU BbICOKMX YPOBHSI TEOPETMYECKOW MOArOTOBKM K OCYLLECTBIIEHMIO
anrebpaunyeckon nponegeBTUKM B HadanbHou wkone (MK-1).

4) KonmponbHasi paboma No4 «Benu4yuHbi»

Llenb paboTbl: NPOBEPUTL M OLEHUTL YPOBEHb OBIAAEHUS NnokasaTensaMu opMnupyemMon KoMneTeHLmMm
Mk-1, 0603Ha4YeHHbIMK B Tabnuue 19.1



3apgauu paboTbl.

1. [poBepuTb BriageHne MeTo4amMu BbIMOMHEHUS Pa3NUYHbIX AEUCTBUIA C BENUYMHAMK, B TOM Yucne
NpeACcTaBNeHHbIMU B pa3HbiX E4MHULLAX U3MEPEHMUS.

2. [lpoBepuTb OCBOEHHOCTb CNOCOBOB peLleHnst TEKCTOBbIX 3a4a4 C BEMMYMHAMMU.

3. TlpoBepuTb CHOPMUPOBAHHOCTE YMEHUS BbINOMHATL 40Ka3aTeNbCTBO YTBEPXKAEHUA O BEMMYMHAX.

BapwmaHT 1.
1. AnvHy oTpe3ka u3amepunu cHa4ana B CaHTMMEeTpax, a 3aTem B MurnnumeTpax. Bo BTopom cnyvae nonyymnu
yncno Ha 135 meHbLUee, YeM B nepBoM. KakoBa AnunHa oTpeska B geunmeTpax?
2. N3 npaAMOyronbHON OCKW, LWMpMHa KoTopon 6 cM, a anuHa 1,1M Bbipe3anu kBagpaT CO CTOPOHOM 5cm.
Hangnte nnowanp ocrasllenca yactu. OTBeT Bbipas3nTe B KBaApaTHbIX AeLuMeTpax.
3. [Ba 4yryHHbIx Lwwapa guvameTtpamu 24 cm u 34 cM nepennasunu B oauvH wap. Hahgute amnametp
nony4eHHoro wapa.
4. [po3a Havanacbk B 10 4.50 MuH. yTpa u npogomkanacb 34. 6 MuUH. CKOMbKO BPEMEHU A0 KOHLa CYTOK
0CTanocb N0 OKOHYaHWUU rpo3bl?
5. [laH ocTpoyronbHbIn TpeyronbHuk ABC. N3 BepluunHbl B Ha ctopoHy AC onyuieHa BbicoTa B[]. Ha oTpeskax
AB, BC, 1A n C[l1 noctpoeHbl kBagpaThl 1, 2, 3 1 4 cOOTBETCTBEHHO. [lokaxnTte, 4To S2-S1=S4-Sa.
6. [lepeBsaHHbIN Opycok ¢ pebpamu 8 cm, 8 cM n 27 cm TpebyeTcs pacnunuTb Ha 4 YacTu Tak, YTobbl U3 HUX
MOXHO ObIno coctaBuTb Kyb. Kak ato caenaTb?

KpuTtepuu oueHnBaHusA paboTbl

1. OueHka «yOooBMETBOPUTENbHO» CTaBMTCH, €cnvM ObyyalolMncs MpaBuilbHO M B MOMHOM obbeme
BbINOMHUN HE MeHee Tpex 3afjaHui, unm He MmeHee 4 3agaHun, gonyctmB 1-2 owubkn wnm 3-4
HegoyeTa. [aHHbI 06bem paboTbl cBuaeTensCcTByeT 06 oBnageHun GopMmpyeMomn KomneTeHumnen
MK-1  Ha MuHUManbHO Heobxoammom  ypoBHe. CTyaeHT npodeMoHcTpupoBan 6asoBble
mMaremaTtuMyeckMe 3HaHuWs no AaHHOW Teme, Heobxoaumble Ans OOyveHus Mnagwmx LWKONbHUKOB
copepXartenbHon NuHum «BennuuHbly aucumnnuiel «Matematukay (MK-1).

2. OueHka «xopoLLO CTaBUTCS, eCrin 00yyatoLMNCs NPaBnbHO U B MONHOM 06beMe BbINOMHWI HE MeHee
4 3agaHuii, nnbo BbinonHuN 5-6 3agaHun, gonyctme 1-2 ownbkn nnn 3-4 HepgoveTa [aHHbIN 0ObeEM
paboTbl cBugeTenscTByeT 06 oBnageHun copmupyemon komneteHumen NK-1 Ha cpegHem yposHe.
CTyoeHT npoaemMoHcTpupoBan 6as3oBble MaTemMaTUydecKkMe 3HaHUs No AaHHOW TeMe WU yMmeHue
NMPUMEHSATb UX AN peLleHns NPakTUYecKknx 3agay, YTo cBugeTenscTByeT o6 ymeHun aHanusmposaTb
y4yebHYyo 3agady M akTyanuM3npoBaThb Kak LUKOMbHbIE 3HAHUSA, Tak U 3HaHUS, nonyyeHHsle B BY3e npu
N3y4yeHNM JaHHOM TeMbl ONS ee peweHns. 3HaHUa U yMeHUs, NPOSEMOHCTPUPOBAaHHbIE CTYAEHTOM
HeobxoauMmbl Ans  obyyeHuss Mnagwmnx LWKONbHUKOB —cofdepXaTenbHoW nuHumn  «BenuuuHbi»
AMCUMNAnHBl «MaTtemaTtuka» U MoryT ObiTb MCMONb30BaHbl MPU OpPraHn3aumnn KPYXXKOBbIX 3aHATUIA C
MragwmmMm wkonsHukamm (MK-1).

3. OueHka «OTNNYHO» CTaBUTCH, ecnn paboTa BbiNONHeHa B NONHOM obbeMe. [lonyckaeTcs Hanuuve 1-2
HegoyeToB. [laHHbI 06bemM paboTbl CBMAETENbLCTBYET 06 oBnageHnn HopMMpyeMor KoMneTeHumewn
MK-1 Ha Bbicokom ypoBHe. CTygeHT npogemoHcTpupoBan 6a3oBble MaTemMaTMyeckue 3HaHus no
OaHHOW TeMe W yMEeHWe MPUMEHSTb WX ONA pelleHus NpakTUYeckux 3agad, YMeHue BbINOMNHATb
noruyeckue onepaumm aHanus n obobeHre. 3HaHUA U YMEHUS, MPOSEMOHCTPMPOBAHHbLIE CTYAEHTOM
HeobxoauMMmbl Ona  obyyeHWs MMagwux LIKOMbHUKOB coAepXaTeNnbHOW NuHUMKM  «BenuyumHbl»
avcumnnuHel «MaTemaTtmka» 1M MoryT ObiTb MCNONb30BaHbl NMPU OPraHM3aLnn KPY>KKOBbIX 3aHATUNA C
MNaALWyMK LKOMbHMKaMK, @ Takke opraHusauum afieMeHTapHOW McCrefoBaTenbCko AeATeNbHOCTH
mMragwmx wkonbHukos (MK-1).

5) KonmponbHasi paboma Ne 5 «3adayu Ha nocmpoeHue. MHo202paHHUKU»

Llenb paboTbl: NpoBepuUTh 1 OLIEHWUTL YPOBEHb OBMAAeHNUA nokasaTenamu opMmnpyemoit KoMneTeHLnn
k-1, o6o3Ha4YeHHbIMKU B Tabnuue 19.1
3agauu paboTbl.

1. TpoBepuTb 3HaHWe 3rieMeHTapHbIX NOCTPOEHWIA, YMeHWe BbINOMHATbL M 0GOCHOBbLIBaTL KX

2. TpoBepuTb YMeEHMe peluaTb NPOCTELLME 3a4a4n Ha NOCTPOEHMeE.

3. TpoBepuTb yMeHMe pellaTb 3aAaqyv Ha NOCTPOEHWEe TPEYTONbHUKOB MO TPeM 3aJaHHbIM 3fieMeHTaM.

4. TpoBepuTb yMeHUE pellaTb 3a4ayn Ha NOCTPOEHNE YETLIPEXYTONbHUKOB MO 3aJaHHbIM 3NIeMeHTaM.

5. TlpoBepuTb 3HaHWE TeopeMbl Jiifiepa O MHOTOrpaHHWKax W yMeHuWe MPUMEHATb ee ONS pelleHust
NnpaKkTUYecknx 3agay.

6. [lpoBepuTb ymMeHWe onpeaensaTb BUO MHOrOrpaHHMWKa Mo ero XxapakTepucTukam M CTPOUTb MHOTOrpaHHUK

JaHHoro Buaa



7. TlpoBepuTb yMEHME peluaTb 3a4ayvn Ha HaxoxaeHne o6beMoB 1 nioLagein NoBepxXHOCT MHOTOTPaHHUKOB
1 Ten BpaLleHust

BapwuaHT 1.
4,

® N O

10.

OnemeHTapHas 3agada Ha nocTpoeHue. [ocTpoeHne BuccekTpuchl yrna.

lMocTpoeHme NpAMOYrofibHOro TPEYrorbHMKa No KaTeTy U TMNOTEHY3E.

MocTpouTb TpeyronbHMK NO ABYM CTOPOHaM W BbICOTE, NPOBEAEHHOW K TPEeTbeN CTOPOHE.

MocTporiTe napannenorpaMmm no CTOPOHe, CyMMe QuaroHanen v yrny Mexay aguaroHansiMmu.

B wmHororpaHHuke 10 BepwuH, a pebep B 2 pasa 6Gonbwe. Onpegennte KONUYECTBO rpaHen
MHOrorpaHHuKa 1 NoCTPONTE 3TOT MHOTOrPaHHUK.

OcHoaHue nupamuasl ABCD — paBHobeapeHHbIn TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 1 6okoBol
ctopoHon 10. Haitn 06bem nupamuibl, ecnv Bce 60koBble rpaHn 06pasytoT € NIIOCKOCTbI0 OCHOBAHMS
OBYrpaHHble yrrbl B 45°.

[nameTp ocHoBaHUS KOHYyca paBeH 12, a anuHa obpasyowen — 10. Hangute od0bem KoHyca.

KpuTepuu oueHnBaHus paboThbl

4.

OueHka «yOooOBNETBOPUTENBHO» CTaBUTCHA, ecnu obydalouncs npaBuUibHO M B MOMHOM obbeme
BbINONHUN HE MeHee Tpex 3adaHuh, unM He MeHee 5 3apaHui, gonyctmB 1-2 owunbkm mnn 3-4
HegoyeTa. [aHHbI 06bem paboTbl cBuaeTensCcTByeT 06 oBnageHun GopMmpyeMon KomneTeHunen
MK-1 Ha MuHMUManNbHO Heobxogumom  ypoBHe. CTygeHT npogemoHcTpupoBan 6asoBble
MaTeMaTu4yeckne 3HaHWs MO [AaHHOW Teme, Heobxogumble ONs oOyYyeHWs MNaglnx LUKOSNIbHUKOB
cofepXaTenbHON reoMeTpUYECKON NIMHUM gucuunimHbl «MatemaTtukay (MK-1).

OueHKa «XopoLIO CTaBUTCS, eCnn 00y4aloLLMIACA NPaBUibHO U B MOSTHOM 0O6beMe BbINOMHUIT HE MeHee
5 3apgaHun, nnbo BbINONHWUN 6-7 3agaHun, gonyctue 1-2 owmnbku mnu 3-4 Hegodeta [aHHbI 06beM
paboTbl cBugeTenscTByeT 06 oBnageHun copmupyemon komneteHumen NK-1 Ha cpegHem ypoBsHe.
CTyoeHT npoaemMoHcTpupoBan 6as3oBble MaTemMaTuydeckue 3HaHWS NOo AaHHOW TeMe WU yMeHue
NPUMEHSITb UX AN PELLUEHUS NPaKTUYECKUX 3adad, YTO CBUOETENbLCTBYET 00 YyMEHMM aHanm3vpoBaTtb
y4ebHYyo 3agady M akTyanuM3npoBaTb Kak LUKOMbHbIE 3HAHUSA, Tak U 3HaHUS, nonyyYyeHHsle B BY3e npu
N3y4yeHun OaHHOW TeMbl AN ee pelleHus. 3HaHWUs U YMEHUs, NPOAEMOHCTPUPOBAHHbIE CTYOEHTOM
HeobOxoouMbl Anst obydyeHus MMafwux LIKOMbHUKOB COOEepXXaTelNlbHOM reoMeTpuyeckon nnHUK
ancumnnuHel «MaTtemaTtvka» u MoryT ObiTb MCMONb30BaHbl NMPU OPraHn3aLMn KPY>KKOBbIX 3aHSTUIA C
MragwmmMm wronsHukamm (MK-1).

OueHka «OTNMYHO» CTaBUTCS, ecrin paboTa BeINofHeHa B NofiHOM oobeme. [lonyckaetcs Hanuume 1-2
Hepgo4yeToB. [aHHbln obbemM paboTbl cBMaeTensCcTByeT 00 OBrageHMM GOPMMPYEMON KOMMETEHLIMM
MK-1 Ha BbiCOkOM ypoBHe. CTydeHT NpoAemMoHCTpupoBan 6Ga3oBble MaTemMaTUyeckue 3HaHUs Mo
OAHHOW TeMe U yMEHUe NPUMEHATb WX ANs peLleHUs MNpakTUYecKMx 3agad, YMeHue BbIMOSHATb
rfiornyeckne onepaumm aHanms n o6o6LeHne. 3HaHusa 1 yMeHUs!, NPOAEMOHCTPUPOBAHHbIE CTYAEHTOM
HeobxoouMbl Onsi ODy4YeHUs Mnagwmx LWKOSNIbHUKOB COOEepXaTeNbHOW TeOMEeTPUYECKON JTMHUK
ancumnnuiel «MaTemaTuka» U MOryT ObITb MCNONB30BaHbl NPU OpPraHU3auLnn KPYKKOBbBIX 3aHATUN C
MIagWwmrMKM LLKONbHMKaMK, a TakKe opraHv3auny afieMeHTapHOW MCCeaoBaTenbCKON OeATENbHOCTU
Mragwmx wkonbHukoB (MK-1).

19.3.4 Komnnekmsbi eonpocoe K 3Kk3aMeHy

1. Komnnekm eonpocos k ak3ameHy Ne1 dnsi cmydeHmos 1 kypca (1 cemecmp) O®O u 1 Kypca (nemHsisi ceccusi)

©CoONOO WD~

300

lNoHATNe MHOXecTBa. 3agaHne MHOXECTB.

OTHOLWEHMA MeXay MHOXECTBaMMU.

Onepauusa nepeceyeHns MHoXecTB. OCHOBHbIE CBOMCTBA Onepaunm nepeceyeHusl.

[lokasaTenbCTBO accounaTMBHOCTM onepaunm nepeceyeHns MHOXeCTB.

Onepauus ob6beaMHEHNA MHOXECTB 1 €€ CBONCTBA.

[lokasaTenbCTBO accounaTMBHOCTM onepaunm o0begMHEHNS MHOXECTB.

CBs3b onepauun nepeceyvyeHnst n 06 beaMHEeHNs MHOXXECTB.

Pa3HoCTb MHOXECTB.

[ononHeHne NOAMHOXeCTBa A0 MHOXecCTBa. [lokasaTenbCTBO paBeHCTBA AOMNOMHEeHUs obbeanHeHus

O0BYX MHOXeCTB nepece4yeHNo OONOJNTHEHUA 3TUX MHOXKECTB.

—_
o

. [lononHeHne nogMHOXeCcTBa A0 MHOXecTBa. [JokasaTenbCTBO paBeHCTBa O0MNOoJIHEHNA nepecedYeHna OByx

MHOXeCTB O6'be,D.I/IHeHI/IIO [OMOSTHEHNIN 3TUX MHOXECTB.



11.
12.

13.

14.

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

23.

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

30.
31.

32.

33.
34.
35.

37.
38.
. Teopema un eé cTpykTypa. Bugsl Teopem.
40.
41.
42.

CBsi3b onepauuu BblYMTAHUA MHOXECTB C OnepauusMu nepecevyeHuss u ob6beauHeHUst MHOXKECTB.
[lokasaTenbCcTBO NpaBo ANCTPUOYTUBHOCTM PA3HOCTU OTHOCUTESIBHO onepaLmm 06 beaUHEHNS.

CBs3b onepauum BblMUTaHMUS MHOXECTB C 0ObeaUHEHMEM M NepeceyeHMeM MHOXeCTB. [lokaszaTenbCcTBo
ONCTpUBYTUBHOCTU NepeceyeHns MHOXXECTB OTHOCUTENBHO onepauny BbIYMTAHUSA MHOXECTB.

CBs3b onepauum Bbl4MTaHUS MHOXECTB C 0ObeaUHEHMEM M nepeceyeHneM MHOXecCTB. [JokasaTenbCTBO
paBeHCTBa, BblpaXalolero nepexod OT pPasHOCTU MHOXecTBa U O0beauHEHUs OBYX MHOXECTB K
nepeceYeHunto pasHoCTN MHOXECTB.

CBs3b onepaunn BblMUTAHUS MHOXECTB C 06beauUHEHMEM U nepeceveHnemM MHOXeCTB. [lokazaTenbCTBO
paBEHCTBa, BblpaXkatoLlero nepexod OT pas3HOCTU MHOXECTBa W MepeceyeHnst OBYX  MHOXECTB K
00begMHEHNI0 pa3HOCTEN MHOXECTB.

Pa3bueHne MHoXecTBa Ha knacchl. Knaccudpmkauyms.

Mpsimoe (oekapToBO) Npon3BeAeHNE MHOXECTB.

CBolicTBa fekapToBa Npon3BeaeHnst AByX MHOXECTB.

CooTBeTCTBUA MeXAy aNeMeHTaMun ABYX MHOXECTB.

OTtobpaxeHunst n nx suapl.

BuHapHble OTHOLWIEHUS HA MHOXXECTBE U MX CBONCTBA.

OTHoLLEHME 3KBUBANEHTHOCTM 1 pa3bneHne MHOXECTBa Ha Knacchbl.

CBS3b OTHOLUEHUS 3KBUBANEHTHOCTM U pa3breHnss MHOXeCTBa Ha Knacchbl. [JokasaTenbCTBO TEOPEMbI O
TOM, YTO MO pa3bMEeHMI0O MHOXECTBA Ha KIlacCbl MOXHO 3adaTb OTHOLIEHME 3KBMBASIEHTHOCTM Ha 3TOM
MHOXecTBe.

CBs13b OTHOLLEHUST 3KBMBANEHTHOCTU U pa3bMeHust MHOXEeCTBa Ha kracchl. [Joka3aTenbCTBO TEOPEMbl O
TOM, YTO MO 3adaHHOMY OTHOLLUEHWIO 3KBMBANEHTHOCTM MOXHO MOCTPOUTH pa3dbMeHne MHOXEeCTBa Ha
Knacchbl.

OTHoLweHWe nopsaka.

MaTeMaTU4Yeckmne NoHATUS.

OnpepgeneHue NOHATUN.

Bbicka3biBaHuS.

Jlornyeckme onepauun Hag BbiCKa3bIBAHUSMMN.

MpaBuna coctaBneHnst OTpULLAHUS KOHBIOHKLMM U AN3BIOHKLUMM BbICKa3biBaHUN. [lokasaTenbCTBO NepBOro
N BTOPOro 3akoHOB Ae MopraHa Ans BblCKa3bIBaHWUN.

MoHATMe nornyeckon popmynbl.

OCHOBHble Nnornveckme paBHOCUNbHOCTU. [loka3aTenbCTBO ANCTPUDYTUBHOCTU KOHBIOHKLUMM OTHOCUTENBbHO
OU3BIOHKLMN.

OcCHOBHble ~ forMdeckne  paBHOCWUMBbHOCTW.  [lokas3aTenbCTBO  AUCTPUOYTUBHOCTM  AM3BIOHKLMMK
OTHOCUTENBbHO KOHBIOHKLIUN.

OCHOBHbI€e fornyeckne paBHOCUITbHOCTU. [lokasaTenbCTBO 3aKOHa KOHTPMO3NLMN.

BbickasbiBaTenbHble oopMbl (MpeaukaTel). OTpuLaHne, KOHBIOHKLMS U AU3BIOHKUUSA NpeamKaToB.
MpeavkaTbl. UMNnvkauusa n akBMBaneHUuns npeamkaTos.

BbickasbiBaHMs C KBAHTOPaMMU.

OTpuuaHue BbiCKa3biBaHUN, COAEPXKALLNX KBAHTOPbI.

OTHOLEHMSA NTOrMYECKOro CrneaoBaHUA N paBHOCUITbHOCTU. HeobGxoanmble 1 4OCTaTOYHbIE YCIOBUA.

[okasaTenbCTBO TEOPEM.
YMO3aKknto4eHusl.
HeayktuBHble yMo3aknoyeHus. CxeMbl OeAYKTUBHBIX YMO3aKITHYEHNNA.

Komnnekm ak3ameHayuoHHbIX 80Mpoco8 (eonpocos 0151 3a4ema ¢ ouyeHkol) Ne2 dnss cmydeHmos 1 Kypca

(2 cemecmp) O®O u 2 kypca (nemHsis ceccusi) 300

1. TeopeTnko-MHOXECTBEHHbIN CMbICI HAaTypanbHOro Y1Cna, Hyns U OTHOLWEHW "MeHbLue" 1 "paBHO".

2. TeopeTnKO-MHOXECTBEHHbIV CMbICI CYMMbI M PA3HOCTU HaTypanbHbIX Yucen.

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

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

5. CnoxeHune HaTypanbHbIX 4MCEN B akcuomartudeckon Teopuu. [JokasaTenbCTBO KOMMYTaTUBHOCTU

CNOXeHKs.

CnoxeHne HaTypanbHbIX 4ucen B akcuomatTmyeckon Teopuu. [lokasaTenbCTBO acCoLMaTUBHOCTU

CNOXeHKs.

7. YMHOXEHWe HaTypasnbHbIX YMCEN B akcuomaTuyeckon Teopuu. [okasaTenbCTBO AUCTPUOYTUBHOCTU
YMHOXEHNSI OTHOCUTENBHO CINOXEHUS.

8. YMHOXeHue HaTypanbHbIX 4Yucern B akcuomaTudeckon Teopun. [okasaTenbCTBO KOMMYTaTUBHOCTU
YMHOXEHUS.

9. YMHOXeHue HaTyparnbHbIX 4MCeNn B akcnmomatmyeckon Teopun. [lokasaTenbCTBO acCOLMaTUBHOCTU
YMHOXEHUS.

10. YNopsgo4yeHHOCTb MHOXEeCTBa HaTyparnbHbIX YMCEN C TOYKM 3PEHUS akCMOMAaTUYEeCKOW Teopuw.
Teopembl 0 HepaBeHCTBax HaTypasnbHbIX YMCen.

o



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

17.

18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.

48.

CBoWncTBa MHOXeCTBa HaTyparbHbIX YACEN C TOYKM 3PEHUS aKCUOMaTUYECKON TEOPUN.

BblunTaHue v genexHve Ha MHOXECTBE HaTyparibHbIX YMCEN B aKkCMOMaTUYeCKON TeopUn.

[eneHne ¢ ocTaTkOM Ha MHOXECTBE LiefbIX HeoTpuLaTenbHbIX YMCen.

OpHopoaHble BEMNUYUHBI U UX CBOMCTBA. [OHATUE NONOXUTENBHON CKaNAPHOW BENUYMHbI.

CwmbICcn HaTypanbHOro Yncna, Noy4eHHOro B pesynbtate U3MepeHnsi BeNUYMHbI.

CmMbIicn apumeTnyeckux AeWCTBMW C HaTypanbHbIMW YUChaMy,  NOSyYEeHHbIMU B pesynbTaTte
N3MepPEeHUsi BEMNNYNH.

[MO3MLMOHHbIE M HEMO3ULIMOHHbIE CUCTEMbI CYMCMEHMs. 3anucb 4Yucna B JAEeCATUYHOW cucteme
cuncneHusi. CpaBHeHVe HaTyparbHbIX YMCEN, 3anMCaHHbIX B 4ECATUYHON CUCTEME CHUCTIEHNS.
ANropuTM CNoXeHusl B 4ECATUYHON CUCTEME CHUCMEHUS.

ANropuTM BbIYMTAHMS B ECATUYHON CUCTEME CHUCIIEHUS.

ANropuTM YMHOXEHUSA B OECATUYHON CUCTEME CHUCTIEHNS.

ANroput™m geneHus B 4ECATUYHON CUCTEME CHUCTIEHUS.

[MO3MLMOHHbIE CUCTEMBI CUUCNEHUS, OTMMYHbIE OT AecATudHoW. [lepexon oOT 3anucuM yucna B
HeJeCATUYHON CUCTEME CHUCNEHNS K 3anUCK B ECATUYHON CUCTEME CUUCTIEHUS.

lMepexoa oT 3anucuK 4ucrna B OECATUYHOW CUCTEME CHUCMEHUSI K 3anvuCu B HEOAEeCATUYHOW CUcTeme
cyucneHus.

OTHoLeHVe 0enNMOCTU Ha MHOXECTBE LienblX HeOTpULaTeNbHbIX YACEN U ero CBOMCTBA.

MpocTble u cocTaBHble Yncna. [lJoka3aTenbCTBO TEOPEM O NPOCTLIX AeNUTENAX HaTypanbHOro Yucna.
OcHoBHas Teopema apudmeTuki. KaHoHu4eckoe pasnoxeHue yucrna. Peweto OpaTtocdeHa. Teopema
EBknupa.

Teopembl 0 4ENUMOCTUN CyMMbI, Pa3HOCTU U NPOU3BEAEHNST HAaTyparibHbIX YMCE.

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

MpusHak genumocTu MNackans.

Hanbonbwwnin obwun genutenb M HanMmeHbllee obwee kpaTHoe. HaxoxaeHne HOL n HOK aByx nnm
Heckonbkux Ymcen. Anroputm Eeknnaa. Teopema 06 obLiem KpaTHOM ABYX B3aMMHO-MPOCTbLIX YACeEn.
3apayva pacwmpeHus noHsaTusa ymcna. OtpuuartensHble Yncna. CnoxeHue v BblYMTaHUE LEeNbIX YnUcen.
YMHOXeHMe uenbix ymucen. CBOWCTBA YMHOXEHMS LenblX yucen. [leneHne Ha MHOXECTBE LerbliX
yucen. CBsi3b YMHOXEHUS CO CIIOXEHMEM.

CBolicTBa MHOXECTBA LiENbIX Yncen.

MoTuBauus pacwmpeHusa cucteMsbl Lenbix Yncen. NoHstue obbikHOBEHHOM Apo6Mu.

PaunoHaneHble Yicna. CBoNCTBa MHOXECTBA paLMOHanbHbIX YMCEN.

CnoxeHune pauunoHarbHbIX YACEN W ero CBOWCTBA.

YMHOXeHMe paLMoHanbHbIX Yicen 1 ero cBoncTea. [leneHve paumoHarnbHbIX Yicen.

3anuncb paumoHanbHOro 4Yucrna B Buae AecsTudHon Apobu. ObpalleHne oOblkHOBEHHOW Opobu B
KOHEYHYIO OECATUYHYIO.

BeckoHeuHble nepuoguyeckne gecsaTuyHble Apobu. MaHTucca apobu. ObpalieHve GeckoHevHon
OeCATUYHOWN Nepnoamyeckon opodbu B OBLIKHOBEHHYIO.

O6palueHne OBOLIKHOBEHHOW HecokpaTuMon Apobu B OGECKOHEYHY Mepuoanyeckyto AEeCATUYHYHO
apobb. Teopema 06 obpalyeHnn 0ObIKHOBEHHOW APO6U B YNCTO NEPUOAMYECKYHO APO0b.

O6paweHne oObIKHOBEHHOM HecokpaTumMon [pobu B OECKOHEYHY MNEPUOAUNYECKYHD AECATUYHYIO
Apobb. Teopema 06 o6paLLeHn 06bIKHOBEHHOM APO6K B CMELLaHHY Nepuoamyeckyto gpobb.
MoHATME wuppaunoHanbHOro 4vcna. MoTuBauusi paclUMpeHuMst MHOXECTBA pauMoHarnbHbIX Yucen.
MHOXecTBO  OENCTBMTENbHBIX  YMCEN KaK O00beAMHEeHWEe  MHOXEeCTBa  palMOHanbHbIX U
MppaunoHarbHbIX YMCE.

CBoWcTBa MHOXeECTBa AENCTBUTENbHbBIX YACES.

CnoxeHne Ha MHOXecCTBe [LENCTBMTENbHbIX YMCEN M €ro CBOWCTBA. BbluMTaHMe Ha MHOXecTBe
OEeVCTBUTENbHBIX YMCen.

YMHOXEHME W [JeneHne Ha MHOXeCTBe [OeWCTBUTENbHbIX yucen. CBOWCTBA YMHOXEHUSA
OENCTBUTENbHBIX YnCEN.

CBs13b YMHOXEHUS CO CITOXXEHUEM.

B3anmMHO-04HO3HA4YHOE COOTBETCTBUE MEXAY MHOXECTBOM LENCTBUTESNbHBIX YMCEN M MHOXECTBOM
TOYEK NPSAMON.

PaBHOMOLLHOCTb MHOXECTBa TOYEK NPSIMOMA 1 MHOXECTBA TOYEK NMPOM3BONLHOIO OTpeska.

Komnnekm 3ak3ameHayuOHHbLIX e0rnpocoe (eonpocoe Onsi 3a4yema ¢ oueHkol) Ne3 dnss cmydenmoe
3 kypca (5 cemecmp) OPO u 3 kypca (nemHss1 ceccusi) 390

YucnoBoe BblpaXXeHne 1 ero 3HavyeHvne. YncrnoBble paBeHCTBa 1 HEPaBEHCTBA.

OCHOBHbIE CBONCTBA UCTUHHbIX YMCINOBbLIX PABEHCTB.

OcHOBHble CBOMNCTBA UCTUHHbIX YACMNOBbLIX HEPABEHCTB.

MoHAThe MHorouneHa. [lenumocTs MHOrousrieHa Ha OBYUYIEH.

Cxema Bbl4UCIIEHWI 3HAYEHMIN MHOro4YneHa (cxema [lopHepa).

[MoHATME KOPHS MHOToYrieHa. Teopema O BO3MOXXHOM HambornbLUeM YMCIEe KOPHE MHOTOYSIEHa.
YpaBHeHue ¢ 0HON NepemMeHHON. Teopembl O PaBHOCUITLHOCTU YpaBHEHUN.
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[NoHATME COBOKYNHOCTU ypaBHEHWUN. YpaBHEHWE C OBYMS MEpPEMEHHbIMU. YpaBHEHWe fMHUKM B
cMCTeMe KoopAMHAT Ha NITOCKOCTU.

CucteMbl ypaBHEHW C OBYMSI nepemMeHHbIMW. CucTemMa OBYX JIMHEWHbIX YpaBHEHWA C OBYMS
Hen3BeCTHbIMU, €€ peLleHne. [padudeckasn nHTepnpeTaunsa peLleHus.

HepaBeHcTBa U nx pelleHus. Teopembl 0 paBHOCUINbHBIX HEPaABEHCTBaX.

CncteMa HepaBeHCTB C OOHOM nepemMeHHOW. PelleHve HepaBeHcTBa Buaa [x|<a, gna a>0.
HepaBeHcTBa U CUCTEMbI HEPaBEHCTB C ABYMS NEPEMEHHbLIMM.

CoBOKYNHOCTb HEpPABEHCTB C OOHOW NepeMeHHoOWn. PelleHne HepaBeHCTB Buaa |x|>a, npu a>0,
f(x)
g(x)

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

f(x)
g(x)

COBOKYNHOCTb HEpaBEHCTB C OAHOM MepemMeHHOW. PelweHne  HepaBeHCTB BuAa <0,
f(x)-g(x)>0.

MoHaTue uncnosor pyHKuun. CBoncTBa QYHKUMIA.

JInHenHaa pyHKumnA n eé ceoncTBa. YacTHble criydam NMHENHON OYHKLMN.
O6paTtHas nponopunoHanbHOCTb U eé cBoncTBa. [pobHo-paumoHaneHast yHKLMS.
KBagpaTnyHas dyHKuus 1 eé csoncTaa (00wui Bug).

KBagpaTunyHas dyHkuus n eé cesonctsa npu ¢=0, b=0.

KBagpaTtnyHas dyHkuus n eé ceonctea npu c=0, b=0.

KBagpaTtnyHas dpyHkuus n eé ceonctaa npu c=0, b=0.

KBagpatuyHas yHkLMa Buaa y=(x-a)? v eé coiicTaa.

MoHATHe BenMYUHbI. AOOUTUBHO-CKaNsSpHbIE€ BEMUYUHBI.

N3mepeHve BennunH. MIamepeHne anvH OTpesKkoB, B KOTOPbIX 3TanoH yKnagblBaeTcs Lenoe Yncro
pa3. CBOWCTBa YNCIIEHHOMO 3HaYEHUsT ANVHBI.

N3mepeHne onuH oTpeskoB, COU3MEPUMbIX N HECOU3MEPUMBIX C 3TANIOHOM.
BennuuHa yrna n eé usamepeHue. [invHa ayru oKpyKHOCTU. nnHa oKpyXHOCTW.
Mnowanb gurypsl 1 eé namepeHne. PaBHoOBENNKME N paBHOCOCTaBIEHHbIE OUrypbl.
Mnowaab NpsIMOYronbHUKa.

Mnowaak NnapannenorpaMmma.

Mnowagk Tpaneuun.

Mnowaab NpaBUbHOrO MHOFOYTrONbHMKA.

Mnowaab Npon3BosibHOM NITOCKON OUrypbl U €€ usmepeHue.

M3mepeHure nnowiaamn npomsBorbHON Urypbl C MOMOLLILIO NaneTku.

O61bEm Tena u ero usmepeHue.

O6bEéM npsaAmMoyronbHOro napannenenunesa.

O61bEM HaknoHHOro Nnapannenenunea.

O61bEM Npu3Mmbl.

O61bEM nupamngbl.

O6BbEM UMnMHOpa 1 KoHyca.

O6béM wapa 1 ero 4Yacte.

MoHATMe nnowaam noBepxHocTu Ten. MNMnowanp chepbl. BokoBas NOBEPXHOCTb LMMMHAPA, KOHYCa
n cchepuyeckoro cermeHTa.

. [leayktneHoe nocTtpoeHune reomeTpun B Havanax Eesknuaa.
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reomeTtpus H.U. JloGayeBckoro.

Akcnomatuka M'unbbepra.

3agayn Ha MOCTpoeHue, pellaeMble C MOMOLLBIO LUMPKYNS U NUHENKU. AKCMOMblI UHCTPYMEHTOB
nocTpoeHus. Tunbl 3agay Ha NOCTPOEHME.

OTanbl pelleHns 3agady Ha MOCTpPOeHue. OnemeHTapHble 3a4avv Ha NocTpoeHue. (peweHue 3
3afad Ha BbIbop npenopaBaTens)

B3anmHoe pacnonoxeHue 2 oKpy>XHOCTEN.

B3sanmHoe pacnonoxeHue npsiMon U OKpYXHOCTW.

PelweHune 3agay Ha NOCTPOEHE METOAOM NepeceyeHuin.

Anrebpanyecknii MeTO peLleHUs 3agay Ha NOCTPOEHUE.

lMocTpoeHne npaBUNbHLIX MHOFOYrofnbHUKOB. MpuMepbl 3a4a4y Ha NOCTPOEHWe, HepaspeLUnMbIX
LUUPKyNem 1 NIMHENKOMN.

MapannensHoe NPoOeKTUpOBaHME N ero CBOMCTBA.

MHororpaHHuk. Teopema 3vnepa 0 MHOrorpaHHuKax.

MpeobpasoBaHust nnockocTu. Buael npeobpasoBaHMi NANOCKOCTH.

MapannenbHbIA NEePeHOC Kak ABMXEHUE NITIOCKOCTH.

[MoBOPOT Kak ABUXKEHMWE NITOCKOCTH.

LleHTpanbHasg cummMeTpus Kak ABUXEHUE MITOCKOCTMU.



57. OceBasi cMMMETpUS KaK ABWXEHME MITOCKOCTH.
58. NomoTeTus kak NnpeobpasoBaHue nogobus.

19.4. MeTogu4yeckme martepuanbl, onpegensmowme npoueaypbl OLEHMBAHUA 3HAHUN, YMEHUW,
HaBbIKOB U (UNX) ONbiTa AEATEeNbHOCTU, XapaKTepU3yroLWKUX 3Tanbl hopMUPOBaHUA KOMNETEeHLMN

OueHka 3HaHUIN, YMEHUIA 1 HaBbLIKOB, XapakTepusytoLias aTanbl OPMUPOBAHUS KOMMETEHLMI B paMKax
N3y4YeHNst OUCUMNIMHBI OCYLLIECTBIISIETCS B XOA4€e TEKyLLEN U MPOMEXYTOYHOWN aTTecTaumni.

Tekywasa aTTecTtaumsi npoBoAWTCS B COOTBETCTBUM C [lonoxeHnem o Tekywenh arttectauuu
obyyalowmxca MO MporpammaM  Bbicllero obpa3oBaHuMsi  BOpOHEXKCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekylias atrectauusi NpoBoauTcs B bopmax: MucCbMeHHbIX pabom (KOHMPOribHbIe,
camocmosimesibHble, Mamemamuyeckue OukmaHmbl); mecmuposaHusi. Kputepum oOUEHUBAHUS
NpUBEAEHbI BhILLE.

MNpomMexyToyHas aTtTectaumsi NpoBOAUTCA B COOTBETCTBUM C [lONoXeHMemM O MNPOMEXKYTOYHOM
aTTecTauum obyyatoLmnxcsi No nporpaMmmMam BbiCLLEro 06pasoBaHmsi.

KOHTpOnbHO-n3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOW — aTTecTauuy  BKM4YaloT B cebs
TEOPETNYECKME BOMPOCHI, MO3BONSAIOWNE OLEHUTb YPOBEHb MONyYEHHbIX 3HAHWIA W MpaKTUYeckoe
3afaHune, No3BONSOLLEE OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHMI N HABLIKOB.

Mpy OLEHNBAHUM MCMONb3YITCS KONMMYECTBEHHAs LUKana OLEHOK. KpuTepun oLeHVWBaHWA NpuBeAeHbI
BbILLE.



