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1. IEJIb Y 3AJJAYY TUCIMUTLINHEI

]_IeJ'IBZ obecrieyeHre TOTOBHOCTH CTyA€HTa K YCBOCHHUIO TCOPCTHYECCKHUX OCHOB
Ha4YaJIbHOI'O KypCa MaTCMAaTUKMU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. TpeOoBaHus K NpeIBaPUTEIHLHON MOATOTOBKE 00y4al0IIerocs:

Jis ocBoeHUs IUCHUIUIMHBI «MaremaTuka» oO0ydJaroluecs HCIOJIb3YIOT 3HaHUS,
YMEHUSI, CIIOCOOBI JAEATENbHOCTH W YCTAaHOBKH, C(OPMHUpPOBAHHBIE B XOJ€ HM3y4YCHHS Kypca
mateMaTHku (anreOpa M Havajga aHaiM3a, IEOMETPHUs) B CpelHed o00IieoOpa3oBaTeIbHON
HIKOJIE.

2.2. MCUMIUIMHBI U TPAKTHKHU, Ui KOTOPBIX OCBOEHHE [JAHHOMH JTUCHUILINHBI
(MoyJis1) He00X0AUMO KaK NpealecTBYoIIee:

W3yuenmne TUCHMITIIMHBI SBIISIETCS HEOOXOIUMON OCHOBOH JIJIs IIOCJICAYIOUIETO N3YYEHUS
yueOHOW AMCHMILIUHBI - «MeToIuKa MpernoJaBaHusl MaTeMaTHKNy, YCHEIIHOTO MPOXOXKICHUS
Ne1arornyeckor MpakTUKY, HAMMCAHUS U 3AIIUTHI BBITYCKHON KBAIM()UKAMOHHOW PabOTHI.

3. KOMIOETEHLUHA, ®OPMUPYEMBIE B PE3VJLTATE OCBOEHUS
JUCHUIIIAHBI

VYK-1. CnocobeH oCylecTBIsATh MOUCK, KPUTHUECKUIN aHaIM3 M CUHTE3 HH(OpMAaIUH,
IPUMEHSTh CUCTEMHBIN OJIXO/ JIsl PELICHUS IOCTaBJIECHHBIX 3a/1a4.

VYK-4. CnocoOeH OCyIIecTBIATh JENOBYI0O KOMMYHHMKAIMIO B YCTHOM W NHCbMEHHOU
dbopmax Ha rocyaapcTBEHHOM si3bike Poccuiickoit denepannu 1 HHOCTPaHHOM(BIX ) A3bIKE(ax).

VYK -6. CnocobeH ympaBisiTh CBOMM BpPEMEHEM, BBICTpAaUBaTb U pPEAINU30BBIBATH
TPAeKTOPHUIO CAMOPa3BUTHS Ha OCHOBE IPUHLIUIIOB 00Opa30BaHUs B TEUEHUE BCEH KU3HU.

OIIK - 3 Cnoco0GeH OpraHu3oBBIBaTb COBMECTHYI0 M HMHIUBUAYAJIbHYIO Y4EOHYIO U
BOCIUTATEIbHYIO JEATEIBHOCTh OOYYaIOIIMXCs, B TOM YHCIE C 0COOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTSAIMH, B  COOTBETCTBMM C TpeOOBaHUSMHU (peepaqbHBIX TOCYAApCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB.

OIIK - 5. CnnocobeH OCylIecTBIATh KOHTPOJIb UM OLEHKY (OpMHpPOBaHUS pPE3ylbTaTOB
00pa3oBaHUs 00YJaOLINXCs, BBISBIATh U KOPPEKTUPOBATh TPYAHOCTHU B O0YUEHHUU.

OIIK -8 CnocoGeH OCyImIECTBISTh MENArOTMYECKYI0 JIEATEbHOCTh HA OCHOBE
CHelHaTbHbIX HAYYHBIX 3HAHUH.

1K - 3. CriocobeH nmpuMeHsTh 0a30BbIe HAYYHO-TEOPETUICCKNE 3HAHUS M TIPAKTUIECKHE
YMEHHUSI B IPOeCCUOHANBHON AESITEIbHOCTH IleAarora o0uiero oopa3oBaHus.

4. PE3YJIBTATBI OCBOEHUSA JUCIMIIJIMHBI OB YYAIOIIIUMCH

NHaukaTophl 1OCTUXKEHUS Pe3ynbrarel 00y4eHus O AUCIUILIINHE
KOMIIETCHITUHU
NyK - 1.1. CraBut u | 3HaeT: 0a30BbIE COCTABJIAIONINE 33/1aud, KaK OCYIIECTBUTH,
aHAJM3UPYET 3aJ1ady, BBIJEIS €€ | MOUCK, O0OpabOTKy, aHaau3 W CHUHTE3 HH(POPMAIUH s
0a30BbIE COCTABIISIOIINE pelIeHusl TOCTaBIEHHBIX 3a7ad pa3JIMYHbIE BapPUAHTHI

NVYK - 1.2. OcymiecTBisieT MOUCK, | PEIICHNUs IIOCTABICHHBIX 3aJa4 Ha OCHOBE CHCTEMHOIO
00paboTKy, aHajdM3 W CHHTE3 | IOJAXOJd, HAYYHBIX METOJIO0B U JOCTHUKECHUM;

uHGopMaMi IS pelleHHs | YMEeT: CTaBUThb W aHAIU3UPOBATh 3ajady, BBIIEIAS ee
MTOCTaBJICHHBIX 3a7a4 0a30BbIE  COCTABISAIOIIME, pAcCMATPUBATh  Pa3ITUYHbBIC

YK -1.3. PaCCManI/IBaeT BapUaHTBl PCIICHUA ITIOCTABJICHHBIX 3ajlad Ha OCHOBE
pa3an4yHbIC BapHaHThl pelIeHHus | CHCTCMHOTO MOAXO0/Ja, HAYYHBIX MCTOJOB H HOCTH)KeHHﬁ,
IMOCTABJICHHBIX 3aJ1a4d Ha OCHOBE | IPOTHO3UPOBATH MNPAKTHUYCCKUC TOCICACTBUSA PAZTNYHBIX




4

CHCTEMHOIO TMOJXO0Ja, Hay4YHbIX
METOJZIOB U JTOCTHKEHUUN

NVYK-1.4. IIporuosupyer
IIPAKTUYECKUE IIOCJIEJICTBUS
pa3INYHBIX CIIOCOOOB PpeEIIEHUs

CHOCOOOB  pelICHHs] IOCTABJICHHBIX
MaTeMaTU4eCcKOro 00pa3oBaHus;

Brnageer: HaBblkaMHM TIOCTAaHOBKM U aHalM3a 3aJ/1ayH,
BBIICISSE ee 0a30Bble COCTaBIISIONIME, pPaccMaTpPHBAaTh
Pa3jIMUHBIC BAPUAHTBI PCHICHHUA IIOCTABJICHHBIX 3aJa4 Ha

3ajad U3 cdepsl

MOCTAaBJICHHBIX 3a/1a4 OCHOBE CHCTEMHOIO IOAXO0Ja, HAay4YHbIX METOJOB U
JOCTH)KEHUH, MPOTHO3UPOBAHUS NPaKTUYECKUX
HOCJIE/ICTBHM pa3IUYHbIX Croco0oB peLeHus
MOCTaBJICHHBIX  33a7ad W3 CcQeppl MaTeMaTU4ecKOro
o0pa3zoBaHwUsI.

nyK - 44 [Ipumensier | 3naer:  pasznuunble  coBpeMeHHble  MKT-texnonoruu

UH(POPMAIMOHHO- co3nanusi, 00paboTKH U nepenayn HHPOpMaIUH.

KOMMYHHMKAIIUOHHBIE TEXHOJOIMH | YMEET: MPUMEHITh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE

JUIs peleHus Pa3JINYHBIX | TEXHOJOTHH CO3JaHusA, 00pabOTKH, mepeaadyd HHPOpMauu

KOMMYHUKATHBHBIX 3a1a4

JUIS PEeLIeHUs PA3IMYHbIX KOMMYHHUKATHBHBIX 33/1a4.
Brnaneer: HaBblkaMu pa3pabOTKH COOCTBEHHBIX HU(POBBIX
00pa30BaTeNbHBIX PECYPCOB 110 MaTEMaTHKE.

NYK - 6.1. Onpenensier 3a1auu 1
TPACKTOPUIO  CaMOpPa3BUTHUSA B
KOHTEKCTE  MPOo(EeCCHOHATHLHON
NEeSITEIbHOCTH Ha KPATKOCPOUYHYIO
U JIOJITOCPOYHYIO MEPCIEKTUBBI

YK - 6.2. Oco3naer
BO3MOXKHOCTH HETPEPBHIBHOTO
o0pa3oBaHUsi M pealu3yeT UX C
YYETOM JIMYHBIX MOTPEOHOCTEH U
TpeboBaHui MpPodhecCHOHATBLHOTO
pBIHKA TpyJIa

NVYK - 6.3. Peanuzyer npuHIUIIBI
CaMOOpTaHU3aIH B JIMYHOCTHOM
U Ipo(ecCHOHATBHOM pa3BUTHH

3Haer: Croco0b! OpraHu3aluu CaMOCTOSITENIbHON
00pa30BaTeNbHON JESITEIbHOCTH; IMPUEMbl MOTHBALUU U
HoJJepKaHus [I03HABaTEJIbHOTO UHTEpeca K
MaTeMaTHYeCKOMY 00pa30BaHMIO.

YMeeT: HUCHONb30BaTh  CaMOCTOATEIbHYIO  paboTy B
JMYHOCTHOM M HPO(GECCHOHAIBHOM pa3BUTHHU; MPUMEHSATh
MNpueMbl MOTUBAIMU W HTOAACPKAHHA I103HABATCIBHOI'O
HMHTEpeca K MaTeMaTHUYECKOMY 00pa30BaHMIO.

Biageer: COBpEeMEHHBIMM TEXHOJIOTMSIMU  OpPraHM3aLUuU
CaMOCTOSITEJIBHOM ~ JESATEIBHOCTH A JOCTHXKCHUS
JUYHOCTHBIX M  NPOPECCHOHANBHBIX  pE3yJIbTaToOB B

MAaTEMAaTH4YCCKOM 06paSOBaHI/II/I.

NOIIK -3.3. Ucnonszyer
NpUEMBl  Pa3BUTHS MOTHBALIUU
oOydaromuxcsi K COBMECTHOH H
UHAUBUAYAJIbHOM  y4yeOHOM U
BOCIIUTATEIbHOMN J1€ATEIbHOCTH

3HaeT: TEOPETUYECKHE OCHOBBI
MOTHBAIUH 00yJaronmxcst K
VHIUBUYAJIBHON yueOHOI "
JIEATEIIbHOCTH HAa YPOKaX MaT€MaTUKH.
YMeer: wuCNonb30BaTb NPUEMBl Pa3BUTHUS MOTHBALUU
0o0yyaroluxcsi K COBMECTHOM U MHJMBUIYyaIbHOW ydeOHOM
Y BOCIIUTATEIbHOM IESITEIbHOCTU HAa YPOKAaX MAaTEMaTUKH.
Brnaneer: HaBbIKaMM HCIOJIB30BAaHHUS TPUEMOB Pa3BUTHUS

IIPUEMOB  Pa3BUTHUSI
COBMECTHOU u
BOCHHUTATEIILHON

MOTHBAIVH oOyyaromuxcs K COBMECTHOM "
WHJMBHUYaJIbHOU yueOHOI 51 BOCIIUTATEIbHON
JIESITEIBHOCTH Ha YPOKaX MaTeMaTHKH.

NOIIK - 5.1. OcymectBuser 3Haer: TEOPETUYECKUE OCHOBBI BO3MOXHOCTEN

KOHTPOJIb M OIIEHKY Pe3yJIbTaTOB
00y4eHUs] B COOTBETCTBUH C
YCTaHOBJICHHBIMU TPEOOBAHUSIMHU
K 00pa3oBaTeIbHBIM pe3ylbTaTaM
o0yJaronuxcs

OCYIIIECTBIIEHUSI KOHTPOJIS U OLEHKU Pe3y/IbTaTOB 00YYEeHHUS
MaTeMaTUKe B  COOTBETCTBUM C  YCTAHOBJIEHHBIMH
TpeOOBaHUSAMHU K 00pa30BaTENbHBIM pe3yJabTaTaM MIIaJIIINX
MIKOJIbHUKOB.

YMeeT: OCYIIECTBIATE KOHTPOJS M OLEHKH pe3yabTaToOB
0o0yueHHus: MaTeMaTUKe B COOTBETCTBUM C YCTAHOBIIEHHBIMU
TpeOOBaHUSAMHU K 00pa30BaTENbHBIM PE3yJIbTaTaM MIIAILINX
IIKOJIbHUKOB.

Brnazneer: HaBbIKaMU OCYIIECTBICHHUS KOHTPOJI M OLEHKU




PE3yJIbTaTOB 06yqu1/1;1 MaT€éMaTukKE B COOTBCTCTBHH C
YCTAaHOBJICHHBIMUA TpC6OBaHHHMH K O6p330BaTeJII:HBIM
pE3yiabTaTaM MJIAJIINX IMKOJbHHUKOB.

NOIIK - 8.1. JIlemoHCTpUpyeT
CHelalbHble Hay4Hble 3HAHUS B
MeJaroru4eckoil 1esTeIbHOCTH

3HaerT: TECOPCTUYECCKHUE OCHOBBI CIICHUAJIBHBIC HAY4YHBIC
3HaHUA B neﬂarornquKoﬁ JACATCIIBHOCTH B KOHTCEKCTC
OopraHu3anuunu MaTeMaTH4YeCKOM OATOTOBKH.

Vmeer: JAEMOHCTPHUPOBATh CIICHMUAJIbHBIC HAYUYHBIC 3HAHHWS B
ncaaror MYCCKOM ACATCIIBHOCTH B KOHTCKCTC OpraHu3alun
MaTeMaTHYeCKOMI IIOATrOTOBKH.

BJIaIIGGTZ HaBbIKaMU ACMOHCTpAalUHN CIICHUAJIBHBIC HAYUYHBIC
3HaHHUA B neﬂarornquKoﬁ JACATCIIBHOCTH B KOHTCEKCTC
OopraHu3anuvu MaTeMaTH4YeCKOM HOATOTOBKH.

NIIK.3.1. Baageet cogepxanuem
MPEToAaBacMbIX MPEAMETOB B
COOTBETCTBUU C TPeOOBAHUAMU
(denepanbHbIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB U
OCHOBHOM 00111€00pa30oBaTeIbHOM
IPOrPaMMBI

HIIK-3.2. Mcnonp3yer cucremy
0a30BbIX HAYYHO-TEOPETUUYECKHX
3HAHUH U IPAKTUYECKUX YMEHHUU
B IpopecCuOHaNbHOMN
JeSITEIIbHOCTH

NIIK-3.3. Peanuzyer conepxanue
y4eOHBIX IPEMETOB B
COOTBETCTBUU C TpeOOBaHUAMU
(denepanbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB U
OCHOBHOM 00111€00pa3oBaTeIbHOM
POTPaMMBI

3HaTh.  COJEpXKaHUE IPEroJaBaeMoro
COOTBETCTBUU c TpeOOBaHUAMU benepanbHBIX
rOCYJAapCTBEHHbIX ~ OOpa3oBaTelIbHBIX  CTaHIAPTOB U
OCHOBHOI1 00111€00pa30BaTeIbHON NPOrPaMMBbl.

VYMeTh: peanu3oBBIBATH COAEPXKAHHUE IIPETOJAaBAEMOTO
npeaMeTa B COOTBETCTBHM C TPEeOOBaHUSAMH (enepabHBIX
rOCYAapCTBEHHbIX  00pa3oBaTelbHBIX  CTaHIApTOB U
OCHOBHOI1 00111€00pa30BaTEIbHON NPOrPaMMBbl.

Brnaners: npueMamu peanu3anuu CoZIep)KaHUs
MPEIOoIaBaeMOT0 MpeaMeTa COOTBETCTBHH C TPEOOBAHUSMHU
benepanbHbIX rOCYy/1apCTBEHHBIX 00pa3oBaTeIbHBIX
CTaHJapTOB " OCHOBHOM o6meo0pa3oBaTebHON
POTrPaMMBl.

nmpeameTa B

5. OFBEM AACHUIJIMHBI U PACITPEJEJIEHUE
BUA0OB YYEBHOU PABOTBI 10 CEMECTPAM

KosanyecTBo yacoB no Buaam y4e0Hoii paéoThI
Bcero
Cemectp 4acoB
[podpunb (HanpaBJIeHHOCTB): C JK3aMeH
Jlek. | Mpaxkr.| Jla6. KCP M- /
pa6ora
3auer
Haqam:Hoe 96pa’30BaHI/Ie u 1 108 | 24 o4 0 6 27 27
AHTTIUNCKHUHN S3BIK
2 |144] 32| 32 | 0 6 | 74 | O
0
3 72 16 16 0 4 36
4 108 | 24 24 0 6 27 27
Hroro 432 | 96 | 96 0 22 | 164 | 54




6. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

Pazgea / Tema

Copep:xaHue

KoaunuecTBo yacoB

Jexkir.

Ipakr.

KCP

Cam.
padoTa

Cemectp 1

1.1.

MHoxecTBa 1
oTiepanyy Hal HUMH

INousrue MuoxectBa. CriocoObI
3a1aHus MHOKeCTB. OTHOIIEHUS
MEXIy MHOXecTBaMu. Orepanun
HaJl MHOKECTBAMH.

2

Kontponbnas Touka Nel.
KonrponbHast paborta

1.2

OIIEMEHTHI
MaTeMaTUYECKOU

BrIcka3bIBaHUS U JJOTHYECKUE
onepanuu Haa HUMH. [Ipeaukarel u

JJOT'MKH

JIOTMYCCKHE OIICpaly Ha/l HUMH.

[ToHSTHSA U OTHOLLIEHUS MEXKY
Humu. OnpeniesieHue MOHATHM.
Bunp! onpenienienuid.

CTpOCHI/IC W BUJIbI TCOPCM.

YMmo3zakiroueHus. Paccyxnenus.
JlenyKTUBHBIE YMO3AKIIOUCHHUSI.

Henonnas naaykuus u

ananorus. JlokazaTeabCcTBO.

KonTponbHas Touka No2.
TBopueckoe 3axanue

1.3

CoOoTBETCTBUA,
OTHOIIICHUS

ITonstre coorBeTcTBHUA. CIIOCOORI
3aJaHuH COOTBETCTBUN. BHuabl
cootrBeTcTBUi. OTHOIIEHUS Ha
MHOKECTBE M UX CBOMCTBA.

KonTponbHas Touka Ne3.
TectupoBanue

IK3aMeH

27

Hrtoro

108

24

24

54

Cemectp 2

2.1

JJIeMeHTHhI
anredpbl

Uucnossle BpakeHus. Uucnossie
pPaBEHCTBA UX CBOMCTBA. UKCIIOBBIE
HEPaBEHCTBA U UX CBOMCTBA

12

BeIpaxeHus ¢ nepeMeHHOM.
ToxnaecTBa. YpaBHEHHUS C OTHOU
nepemeHHoM. [Ipuémsl
peoOpa3oBaHUs U METOIBI
peLIeHNs] YPaBHEHUM C OJTHOU
nepeMeHHoi. HepaBeHCTBa ¢ OHOM
MEPEMEHHOM.

14

KonTponbHast pabota

12




2.2

Pazanunble
MOAXO0AbI K
MOHATHIO
1eJIOro
HEOTPHULATEIHHOI0
gucaa

AKCHOMaTHYECKOE MTOCTPOCHHUE
MHOKECTBA HEIBIX
HEOTPUILIATEIIbHBIX YHCET.
CrioxeHue 1 yMHOKEHHUE TEITbIX
HEOTpHULATENIbHBIX uncell. CBOMCTBa
MHOKECTBA LEIBIX
HEOTPUIIATEIIbHBIX YHCET.
BrrunTanue U gejieHHe LEeNbIX
HEOTPHIIATEIIbHBIX YHCEII.

12

TeopeTuKo-MHOKECTBEHHBIN
MOJX0/1 K TOCTPOCHUIO MHOYKECTBA
LEJIbIX HEOTPUIATEIbHBIX YUCET U
NECUCTBUI HAJl HUMU.

12

HarypansHoe unciio kak mepa
BEJIMYHHBI.

12

3adeT ¢ OLEHKOM

o

Hrtoro

144

32

32

74

Cemectp 3

3.1

Cucrempl
CUHCJIEHUA

ITo3M1IMOHHBIE U HENO3ULIMOHHBIE
CUCTEMBI cuncieHus. JlecaTnuHas
cucreMa cuucienus. [lo3unuonneie
CHUCTEMBbI CUUCIIEHUS, OTJIMYHBIE OT
necatuyHoil. Ilepexon ot 3anucu
YHCEJ B OJJHOM CUCTEMBI CUUCIICHUS
K 3aIIMCH YUCEJI B IPYrOM.

10

KonTponbHas pabota

N

Tect

o

o

o

3.2

Pacuupenus
NOHATHSA YHCJIA

[TonsTHe 1pobu 1 X BUIBI.
ITonsATHE palMOHAIBHOIO YUCa U
apu@MeTHyecKre ornepanuu HaJl
HUMH. JlecaTHuHbIe ApOOH U
neiictBus ¢ HuMU. [IpeobpazoBanue
OOBIKHOBEHHBIX JIpo0el B
necsituanble. [IpeoOpa3oBanue
NEPUOANYECKUX AECATHYHBIX
npobeit B 00bIkHOBEeHHBIE. CBOMCTBA
MHO’K€CTBa PAallMOHAIBHBIX YHCEIL.

10

[loHsiTHE MPPALIMOHAIBHOTO YHUCIIA.
[TonoxxuTenbHbIE NEUCTBUTEIHHBIC
yucia. ApudmeTudeckue onepanun
HaJ[ TIOJIOKUTEIbHBIMU
JIEMCTBUTENIbHBIMU YUCIIAMH.
OTtpunatenbHbIe YMCIa U ONlepaIuu
HaJ HUMH. MHOKECTBO
JIEHCTBUTEIIbHBIX YHCEIL.
ApudmeTndeckre onepanuy Haj
JIEMCTBUTENIbHBIMU YUCIIAMH.

10

3ayer

o

Hroro

108

16

16

36

Cemectp 4




4.1 OcHoBbI Teopuu | JlenMMocTs 1embIX 2 2 0
ACJIMMOCTH HCOTPULATCIIbHBIX YUCCII.
OTHomIcHNE JACIIMMOCTHU U €TI0
cBoiicTBa. [Ipyu3HaKku AeIMMOCTH.

HauGonpmmwuii oOIui JETUTEND U 2 2 0
HauMeEHbIIIee 00Iee KpaTHoE.
AnroputMmbl HaxoxaeHuss HO/ u
HOK. IIpocTeie u cocTaBHBIE YHCIIA.

HepaBeHcTBa ¢ 0JTHOM MEPEMEHHOM. 2 2 0 3

KontposbHas padota 0 2 0 4

4.2 DJIeMEeHThI Axcuomsl mmaHeMerpun. OCHOBHBIE 4 4 0 2
reoMeTpuH TEOMETPUYCCKHUE MTOHATHS.

['eomerpuueckue GUrypsl 1 Ux
M300pakeHUe Ha MIOCKOCTH.
[IpeoOpazoBanms ¢uryp. 3amaun Ha
MIOCTPOCHHE.

AKCHOMBI CTEPEOMETPHUH. 4 4 0
[TpocTpaHCcTBEHHBIE PUTYPHI H UX
n300pakeHHE Ha MIIOCKOCTH.

TBopueckoe 3a1aHne 0 0 0
4.3 Beauunnbl n ux | IloHsSTHE BEIUYNHEI. 2 2 0
H3MepeHue AKCHOMAaTHYECKOE OTpeIelICHHe

MOJIOKUTEIBLHON CKaISIPHOM
BEIMYUHBL. VI3MepeHne BETHYHH.
Wcropus pa3BUTHS CHCTEMBI MEP.

Bennuune 8 HKM. [Innna otpeska 4 4 0
U e€ OCHOBHEBIE cBoMcTBa. [ lmomans
IJIOCKOM (UTYpBI U CIIOCOOBI €€
u3Mmepenus. Benmnauna yrina. O6bem
tena. 3mepenune oo0beMoB. Macca
Tena u ee u3Mepenue. Bpems u ero
U3MEPEHUE

3aBUCHUMOCTb MEXY BETUUYMHAMH. 2 2 0
HMMeHoBaHHOE YnCIa U JICHCTBUS C
Humu. [IpeobpazoBanue
MMEHOBAHHBIX YHCE]L.

TBopueckoe 3aanue «BecoBbie 2 0 4

M3MEPEHUS»
IK3aMeH 0 0 0
HToro 108 24 24 4

7. MPUMEPHASA TEMATHUKA KYPCOBBIX
PABOT: KypcoBas pabota He IpeycMOTpEHa.

8. ®OHJ] OLIEHOYHBIX CPEJCTB MO JUCUMIJINHE: [punoxkenne 1.

9. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE
OBECIHHEYEHHUE JUCIHUIIVINHBI:

9.1. Pexomenayemas auteparypa: [Ipunoxenue 2.

9.2. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKANIMOHHOM
cetn «MHTEpHET»:

Maremartiueckass JIOTHKa W TEOPHsT MHOXKECTB [DJIEKTpOHHBIA pecypc]. —




Pexxum moctyna: http://mathportal.net/index.php/matematicheskaya-logika-i-
teoriyamnozhestv

MATEMATHUYECKAS JIOTUKA [Dnektponusiii pecypc]. — Pexum
noctyna:: http://mathlog.h11.ru/index.html -

CooTBeTCTBHS U OMHAPHBIC OTHOIICHHS HA MHOXKECTBAX [DICKTPOHHBIH
pecypc]. — Pexxum mocryna:: http://studopedia.net/5 2713 sootvetstviya-
funktsiiotnosheniya.html

AnrebOpanyeckue oneparum, 00OpaTHbIC OTIepaIlii, KOMMYTaTHUBHBIE OTIepaIluu
[DnexTponnslit pecypc]. — Pexxum gocryma:
http://mathhelpplanet.com/static.php?p=sootvetstviya-i-binarnyye-otnosheniya-na-
mnozhestvakh

®enepanbublii mopran «Poccuiickoe oOpazoBaHue» [DIeKTpOHHBIN pecypc]. —
Pexxum nocryna: http://www.edu.ru .

dectuBaip negarorndeckux uaei «OTKPBITHIH ypoK» [DIeKTpoHHBIH pecypc]. —
Pexum noctyna: https://xn--ilabbnckbmcl9fb.xn--plai .

9.3. IlepeyeHb MPOrpaMMHOT0 0OecreYeHus :

. ITaket Microsoft Office.

. ITaker LibreOffice.

. ITaker OpenOffice.org.

. OnepanronHast cucrema cemeiictea Windows.

. Uutepuer 6payzep.

. IIporpamma Jijist IpOCMOTPA AIICKTPOHHBIX JOKyMeHTOB (hopmara pdf, djvu.
. Menmua npourpeiBaTes.

. UnarepaktuBHas nocka Smart Notebook

. MynbTuMeniiHOE, IPOCKIIMOHHOE 000PYIOBAHHE.

OO N Pk WwWN —

9.4. Ilepeuennb npodecCHOHATBHBIX 023 TAHHBIX H HH(POPMAIMOHHBIX CIIPABOYHBIX
cucrem: [Ipunoxenue 3.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBbI:

1. OO6opynmoBaHHbIe Yy4YeOHBICE ayAUTOPHH, B TOM YHCJIE€ C HCIOJb30BAaHUEM
BHUJICONIPOCKTOpAa U MOJKIIOYEHHEM K ceTH «VHTepHeT» U JOCTYyIIOM B 3IIEKTPOHHYIO
nH(pOpPMaAIMOHHO-00Pa30BaTENBHYIO Cpely Y HUBEPCUTETA.

2. Aynutopuu ISl CaMOCTOSATENIbHOM paboThl ¢ MOAKIIOYeHHEeM K ceTu «VHTepHeT» H
JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAIIMIOHHO-00pa30BaTeNbHYIO Cpely Y HUBEPCUTETA.

3. KommbloTepHblil Kiacc ¢ MOAKIIOYeHHEM K ceTh «HTepHeT» H JOCTYIIOM B
AIIEKTPOHHYIO MH(OPMALMOHHO-00pa30BaTEeNbHYIO Cpey Y HUBEPCUTETA.

4. Aynuo, -Bujeoanmaparypa.

11. METOAUYECKHUE PEKOMEH/JIALIUU JJIS1 OBYYAIOIIIUXCSA
IO OCBOEHHMIO JIMCIIUITJIMHBI:

HucuunnuHa «MaTemaTuka» sBIseTcsl BakHeleld B nMpodecCHOHaIbHOU MOATOTOBKE
YUUTENsl HadaJbHbIX KJIACCOB B paMKaX COOTBETCTBYIOIIEH IPOrpaMMBbl, OTpa)karolleu
coJiepKaHHue TOCYIapCTBEHHOro 00pa30BaTELHOIO CTAaHAApPTa BBICHIETO0 MPO(GECCHOHATBHOTO
obpazoBanusi. OCHOBHOM IEIbI0 U3YYCHHS JTUCIHUIUIMHBI SBJSETCSA - 00€CredeHrue TOTOBHOCTH
CTYJIEHTa K YCBOCHHIO TEOPETUYECKUX OCHOB HAYAJIBHOI'O Kypca MaTEMaTUKH.

OCHOBHBIMHU BHJIaMU yue€OHOU pabOThI SIBISIFOTCS JIGKIIMM M TpakTHUueckue 3aHsaTus. Ha
JEKUUSAX  PACKPHIBAIOTCS OCHOBHBIE TEOPETUYECKHE TMOJIOKEHHS U (OpMYIUPYIOTCS
ONpEACIECHUs] OCHOBHBIX IMOHATHHI Kypca, OTMEYAIOTCSI COBPEMEHHBIE NMOAXOJbI K PEIIacMbIM
npobiiemaM. [IpakTudeckue 3aHSATHS OPUEHTHPOBAHBI HA OBJAJIEHHWE CTYIEHTaMU YMEHUSMHU,
CBSI3aHHBIMU C pellIeHHeM y4eOHO-TPO(ECCHOHANBHBIX 3a/1a4:


http://mathportal.net/index.php/matematicheskaya-logika-i-teoriyamnozhestv
http://mathportal.net/index.php/matematicheskaya-logika-i-teoriyamnozhestv
http://studopedia.net/5_2713_sootvetstviya-funktsiiotnosheniya.html
http://studopedia.net/5_2713_sootvetstviya-funktsiiotnosheniya.html
http://mathhelpplanet.com/static.php?p=sootvetstviya-i-binarnyye-otnosheniya-na-mnozhestvakh
http://mathhelpplanet.com/static.php?p=sootvetstviya-i-binarnyye-otnosheniya-na-mnozhestvakh
http://www.edu.ru/
https://Ð¾Ñ‡ÐºÑ•Ñ‰Ñ‡Ñ‰Ð¹Ñ…Ñ•Ð¾Ðº.Ñ•Ñ—/

* PpacKpbITh CTYJCHTaM MHPOBO33PEHUYECKOE 3HAUYEHUE MATEMAaTHKH, YIJIIYOUTh UX
IPECTaBICHUE O POJIM U MECTE MATEMATUKU B U3yYCHUU OKPYKAIOIIET0 MUPA;

* 1aTh CTYJ€HTaM HEeO0OXOJAMMbIE MaTeMaTUYECKHE 3HAHUS, HA OCHOBE KOTOPBIX CTPOUTCS
Ha4yaJIbHBIA KypC MaTEMAaTHUKH,

c(OopMHpOBATH YMEHUS JUIsl [NIyOOKOTO OBJIA/IEHUS €T0 COJIEPKAHUEM;

* crIocOOCTBOBATH PA3BUTUIO MBIIIUICHUS;

* pa3BUBAaTh YMEHHUS CaMOCTOATENbHON pPabOThl ¢ y4eOHBIMH HOCOOUSMHU U JPYroi
MaTeMaTUYECKOMN JIUTEPATYPOU.

IIpy noAroToBKE K MPAKTHYECKUM 3aHATHSIM MOXKHO HCHOJIb30BATh CIIEAYIOIINE
PEKOMEHIaLlUU:

1. IIpounTaiite BHUMATENIBHO 331aHUS K ITaHHOMY 3aHSATHIO M CIIMCOK PEKOMEH/I0BaHHOM
JUTEPATYPBHI.

2. M3yuute wmatepuanm 1O Y4eOHBIM MMOCOOMSM, MoOHOrpadusM, MEPUOIUUSCKIM
U3JaHUSAM, IPOAHAIU3UPYITE YUeOHUKH JUI Ha4yalbHOM LIKOJIBL.

3. 3aKOHCNIEKTUPYHTE HEOOXOIUMYIO JTUTEPATYPY MO YKa3aHUIO MIPENoaBaTels.

4. BbIIIOJIHUTE NPAaKTUYECKUE 3aJaHUs 110 YKa3aHUIO IIpernoJaBaTes.

5. IIpoBepbTe ceds o BOIPOCaM JJIsi CAMOKOHTPOJISL U IEPEYHIO BOIPOCOB K 3aHATHIO.

BoinonHeHue NpakTUUECKUX 3aJaHUM K KaXJAOMYy 3aHSATHIO IIO3BOJISIET YCIIELIHO
HOJArOTOBUTHCS K SK3aMEHY M 3a4eTy M OBJaJeTh MNPO(GECCHOHAIBHBIMU YMEHUSIMH,
HEOOXOUMBIMHU B X0/I€ TIEJArOTHYECKOM MPAKTHKH.

CamocrosTenbHas paboTa SBJISETCS OAHUM M3 OCHOBHBIX BHJIOB Yy4eOHOW pPabOThHl U
Hapsy C TOATOTOBKOM K MPAaKTHYECKHM 3aHSATHSAM NPEIIOIaraeT: BBIOJHEHHE M aHAIN3
MaTeMaTHYeCKUX 33JaHUN U YOPaXHEHUH JUId MIaJUIMX LIKOJbHHUKOB, HPOEKTHUPOBaHME
CIOCOOOB JIESTENILHOCTH YyYalllUXCsl B IPOLECCE HX PELICHHs; W3TOTOBJIEHHE HaIJIIHBIX
ocoOui, OPUEHTUPOBAHHBIX Ha YCBOGHHE MAaTEMaTHMUYECKOI'O COJIEpXKaHMs HayallbHOTO Kypca
MaTeMaTHKH, HalmucaHue peepaToB U MOATOTOBKY JAOKJIAI0B, CIIOCOOCTBYIONIMX YIITyOJICHHOMY
U3YYCHHIO OT/IEIbHBIX TEM Y4eOHOM NUCHUIUIMHBI «MaTeMaTuka.

Kpome Toro, BO3MOXHa TOArOTOBKA HWHAWBUAYAJIBHBIX 3aJaHUM W MPOEKTOB IO
aKTyaJbHBIM IpoOJieMaM Kypca, BBIOJIHEHUE HCCIEeI0BaTEIbCKUX 33/JaHUIl B paMKax Hay4yHO-
HCCJIEIOBATEIBCKUX TEM Kadeaphl U MpernoaBaTeliei.

JUis u3ydeHHsl IUCLUIUIMHBI TpPEeAsiaraeTcsi CIHUCOK OCHOBHOM M JIOTIOJIHUTEIbHOM
autepaTypbl. OCHOBHas JUTepaTypa MpelHa3HayeHa JUIsi 00s3aTeNbHOIO0  H3Y4EHHS,
JIOTIOJTHUTEIbHAs — TIOMOXKET OoJjiee TIIYOOKO OCBOMTH OT/ENbHbIE BONPOCHI, MOATOTOBHUTH
UCCJIEIOBATEIbCKUE 3aJaHUS U BBIITOJIHUTD 3aJJaHUS JIJIs1 CAMOCTOSTEIbHOU paboTh U T.1I.

B cnysae mpomycka NpakTHYECKOTO 3aHSATHA CTYAEHT MOXXET BOCIHOJIb30BaThCs
COZICpP’KAaHUEM PA3IUYHBIX OJIOKOB Y4EOHO- METOAMYECKOTO KOMIUIEKca (JICKI[UH, MTPAKTUICCKUE
3aHATHUS, KOHTPOJIbHBIE BOIIPOCHI U TECTHI) [ CAMOIIOJITOTOBKH U OCBOCHUS TEMBI.

JlJis caMOKOHTpPOJIE MOKHO HCIIOJb30BaTh BOIPOCHI, IMpeAjaraéMble K MpPaKTUYECKUM
3aHATUSAM, a TaKXKe NPUMEpPHBIE BapUaHThl TECTOBBIX 3aJaHUM (TMEYaTHBIM M 3JIEKTPOHHBIN
BapuaHthl). [Ipu pabore c TectoBoii cuctemoir ACT HeoOX0IMMO BHMMATEIBHO MPOYUTATH
MHCTPYKLUIO, OOpaTUTh BHUMaHME Ha BpeMsl TeCTHpoBaHMsA. Ha BONpockl MOKHO OTBEYaTh B
JT000M MOCIe10BaTeIbHOCTH, BO3BPAIAsCh K BOIPOCAaM, BbI3BAaBLINM 3aTpyJHEHHE. Pe3ynbTaTel
TecTa OyJyT BBIBEJCHBI Ha 3KpaH MOCJE HaXaTUs KHONKH «3aBepLINTh TecTHupoBaHuey. Ilocie
MPOXOXKIEHHUS] MPOOHOro TecTa HEOOXOAMMO BEPHYThCS K paszzieraM M TemaM, IpPOIEHT
BBITOJIHEHUS 3a/IaHUH B KOTOPBIX OBLT HEJOCTATOYHBIM.

Memoouueckue pexomenoayuu onsa ooyuarowuxcs (¢ OB3)
Ilon conenuanbHBIMM  YCIOBUSIMH Ui TMOJMyYeHHs OOpa3oBaHHs OOYYalOIIUMHCS C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI TIOHMMAIOTCSl yCJIOBUSI OOYYEHUs, BOCITUTAHUS U
pa3BUTHSI, BKJIIOYAIOIINE B ce€0sl UCIOIb30BAHUE CIELUANIBHBIX 00pa30BaTENbHBIX MPOrpaMM H
METOJIOB OOy4YeHHs M BOCHUTAHHS, CIEHUAIbHBIX Y4Y€OHUKOB, Y4YEOHBIX MOCOOMH U
JUIAaKTUYECKUX MaTEpUANIOB, CIICIUATBHBIX TEXHUYECKUX CPEICTB O0YUEHUS KOJIJIEKTHBHOTO M
MHAMBUAYaAJILHOTO TOJb30BaHus. [locTpoenne oOpa3oBareabHOro mpoiecca OpUEHTUPOBAHO Ha
y4eT WHAMBHUIYalIbHBIX BO3PACTHBIX, IMCUXO(PU3NYECKUX OCOOCHHOCTEH OO0ydYarolmmxcs, B



YaCTHOCTH TMpPEAINOojaraeTcsi BO3MOXKHOCTb pa3pabOTKM MHAWBHUYANbHBIX Y4YEOHBIX IJIAHOB.
Peanuzanus HMHOMBUIYaTbHBIX Yy4eOHBIX IIJIAHOB CONPOBOXKIACTCA TMOAJEPKKOM ThIOTOpa
(ponuTens, B3ABIIETO Ha ceOsl THIOTOPCKHME (YHKIMH B TIpolecce OOydeHHs, BOJOHTEPA).
Obyuatonuecs ¢ OB3, kak 1 Bce OCTalbHbIE CTYACHTBI, MOT'YT 00y4aThCsl IO WHAUBUIYATbHOMY
yueOHOMY IUJJaHy B YCTAHOBJICHHBIE CPOKHM C Y4YETOM WMHJMBUIYaJbHBIX OCOOEHHOCTEH U
CHELMANTbHBIX 00pa30BaTENbHBIX MOTPEOHOCTEH KOHKPETHOrO  0O0ydaromerocs. [Ipn
COCTaBJICHUM WHIUBUAyaldbHOro rpaduka oOyuenus ans jgun ¢ OB3 BO3MOXHBI pa3inyHbIe
BapUaHThl IPOBEACHUS 3aHATHI: MPOBEACHUE WHAUBUAYAIBHBIX WJIM TPYIIOBBIX 3aHATUN C
LENbI0 YCTPaHEHHsI CIIOKHOCTEH B YCBOGHHMM JIEKIIMOHHOTO Marepualia, MOATOTOBKE K
CEeMHMHAPCKHUM 3aHSTHIM, BBIIIOJHEHUIO 33/IaHUH 110 caMOCTosATeNbHOM padote. s mun ¢ OB3,
0 UX Mpocb0e, MOTYT ObITh aJaNTHUPOBAHBI KaK CaMU 3aJjaHusl, TaKk U (GOPMBI UX BBITOJIHEHUSI.
BolnonHeHue moa pyKoOBOACTBOM IPENOJABATENsl MHAUBUAYAJIBHOIO IPOEKTHOTO 3aaHMs,
MO3BOJIAIOIIETO COYETaTh TEOPETUUYECKHE 3HAHUS U MPAKTUUYECKUE HABBIKU; IMPUMEHEHHE
MYJIbTUMEIUNHBIX TEXHOJIOTMI B IPOLIECCE O3HAKOMUTENBHBIX JICKIU U CEMUHAPCKUX 3aHATH,
YTO MO3BOJISIET SKOHOMHUTH BPEMsl, 3aTpaylBacMoOe Ha H3JI0KEHHE HEe0OXOJUMOro marepuaia u
YBEIUYUTH €T0 00BEM.

Jlns ocyuiecTBIEHHUS MPOLEAYp TEKYIIEro KOHTPOJIS yCIEBAEMOCTH U NMPOMEXKYTOYHOU
aTTEeCTAllMM TPEIOIAaBaTeNI, B COOTBETCTBHHM C MOTPEOHOCTSMH CTYJAEHTA, OTMEYEHHBIMU B
aHKeTe, M PEKOMEHJAlHUSMHU CIHEIHATUCTOB JePEKTOIOTUYECKOr0 Mpoduiisa, pa3padaTbiBaeT
(GOH/IbI OLIEHOYHBIX CPEIACTB, AAANTUPOBAHHbBIC ISl JIMI C OIPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pPOBbSl U TO3BOJISIONIME OLEHUTh JOCTH)KEHHE WMHU 3allIAaHUPOBAHHBIX B OCHOBHOM
0o0pa3oBaTeNbHONW TPOTrpaMMe pe3yabTaTOB OOYYEHUS W YpPOBEHb C(HOPMHUPOBAHHOCTH BCEX
KOMIIETCHIINM, 3asBIEHHBIX B oOpa3oBarenpHON mporpamMme. dopma mnpoBeneHUs TEKyIIeH
arrecrauuu Juid  crygeHToB ¢ OB3  ycraHaBnuBaeTcss € y4eTOM  MHAMBHMYaJIbHBIX
ncuxo(u3nuecKkux 0cobeHHOCTeH (YCTHO, MUCHbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMITbIOTEpE, B
dopme TectupoBanus u T.1.). Jlumam ¢ OB3 MoxeT ObITh MPEIOCTaBICHO JONOIHUTEIBHOE
BpeMsl JJis MOATOTOBKM K OTBETY Ha SK3aMEHE, BBIIIOJHEHHUS 3a/laHus IJI CaMOCTOSTEIbHON
paboTHI.

[Ipy HEOOXOAMMOCTH CTYAEHT C OTPaHMYEHHBIMU BO3MOXKHOCTSIMU 3[0POBBSl IOJAET
MUCHbMEHHOE 3asBJIEHUE O CO3/IaHUU JJISl HETO CIEUAIbHBIX YCIOBUI B YUeOHO-METOIUYECKOE
yIpaBiICHUE YHHUBEPCUTETA C MPWJIOKEHHEM KOINUN JOKYMEHTOB, MOATBEP)KIAIOLIUX CTaTyC
naBaaa wim jauma ¢ OB3.
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1. IEPEYEHb HHIUKATOPOB JJOCTUKEHUSI KOMITIETEHIIHAM C
YKA3AHUEM ®OPM KOHTPOJISA U CPEACTB OHEHUBAHUSA

NuaukaTopsl Pe3yabTaThbl 00yyeHHsI 1O AMCIUIIJINHE DopMbI KOHTPOJIS
c¢(hopMUPOBAHHOCTH U OlleHOYHbIEe

KOMIIeTeHIN i CpeACTBA
UYK-1.1. CraBur u | 3HaeT: 0a30BbI€ COCTABISIOLIME 3a0a4H, KaK Bompocsr u
aHaJIM3UPYeT  3ajady,| OCYIIeCTBUTh, MOUCK, 00pabOTKy, aHAIHM3 W | 3aJaHus K
BBIZIEISIST ee  ©a30BbIe| CUHTE3 nHpGopmanum JUTSt pelieHus| cCEeMUHAPCKUM
COCTAaBJISIIOLIUE MOCTABJICHHBIX 337a4 pa3fW4Hble BapHUAHTHI| 3aHATHSIM
NYK-1.2. pelIeHUsT TIOCTaBJICHHBIX 3a7ad Ha OCHOBE Bompocsr k
OcyniecTBISIET MOUCK, | CHCTEMHOTO TOJAX0/a, HAyYHbIX METOJOB U | dK3aMeHy

00paboTKy, aHamu3 ™
CUHTE3  MH(pOpMaIUH
Ui pelLeHus

IIOCTaBJIEHHBIX 3a]a4
NYK - 1.3.

PaccmatpuBaer
pas3uuHbBle  BapHUaHTHI
pelIeHns

IIOCTABJICHHBIX 3aJa4
Ha OCHOBC CUCTCMHOI'O

JIOCTHIKCHMH;

Bompocs! k 3auety

YMeeT: CcTaBUTh U aHAJIU3UPOBATH 3a7ady,
BBIZETII €€ 0Aa30BBIE COCTABIISIOIINE,
paccMaTpUBaTh Pa3InYHbIC BAPUAHTHI PEIICHHS
ITOCTABJIEHHBIX 33J]a4 Ha OCHOBE CHCTEMHOI'O
M0JIX0/1a, HAYYHBIX METOJIOB M JJOCTHIKCHHIA,
HPOrHO3UPOBATH MPAKTHYECKHE TTOCTEACTBHS
Pa3IMYHBIX CIIOCOOOB PEIICHHUS MTOCTABICHHBIX
3a1a4 U3 chepbl MAaTEeMaTHIECKOTO

Kontpoapnas
pabora
TecToBbIe 3agaHuA

HoAX0/a, Hay4HbIX| 00pa30BaHMS;
METOIOB u| Bnaneet: HaBplkaMu mocTaHOBKM M aHaiu3a | KonTponbHas
JOCTHKEHUH 3aJauu, BbIIEISIS ee 0a30BbIe cocTapistomue, | padbora
NYK - 1.4. paccMaTpuBaTh pa3In4Hble BapuaHThl pemenus | TecToBsie 3aganus
[Tporuno3upyet MIOCTaBJIEHHBIX 33]]a4 HA OCHOBE CUCTEMHOTO
NpPaKTUYECKUe MOJIX0/1a, HAYYHBIX METOJIOB U JIOCTIKEHUH,
HOCIIEICTBUS IIPOTHO3MPOBAHUS NMPAKTHUECKUX TOCIEICTBUIN
PasIMYHBIX  CHOCOOOB| Pa3JIMYHBIX CIIOCOOOB PEIIEHUS TOCTABICHHBIX
pelIeHus 3aj1a4 u3 cheppl  MaTeMaTHYECKOTO
NOCTaBJICHHBIX 3371a4 | 00pa30BaHMsL.
3naeT: pasznmuuHbie coBpemeHHbie WKT- Bompocksl u
YK -4.4. TEXHOJIOTHH CO3JIaHus, 00padOTKHU U Miepe/iauul | 3a1aHus K
[Tpumensier nH(pOpMaInu. CEMHMHAPCKUM
UH()OPMaIMOHHO- 3aHATHAM
KOMMYHUKAIIMOHHBIE | YMeEeT: IPUMEHSTh nHpopmannonHo-| [Ipoexr
TEXHOJIOTHH JJIS KOMMYHHMKAIIUOHHBIE TEXHOJIOTHM  CO3JaHHsL,| (TpyNIIOBOii u
pelIeHus pa3inyHbIX | 00paboOTKK, mnepenaud HHPOpMaLMU IS WHIUBHYaJIbHBIN )
KOMMYHHUKATHBHBIX pelmeHus pa3IMIHbBIX KOMMYHUKATUBHBIX 33/a4.
3a1a4y Brnageer: HaBbikamu pazpaboTku coocTBeHHbIX | [IpoekT
MppOBBIX  00pa30BaTENIbHBIX  PECypcoB Mo| (TPYyHIOBOI U
MaTeMaTHKe. WHIUBHYIbHBIN)
NVYK - 3Haer: CIIOCOOBI opranm3anuu| TecToBbIe 3agaHN
6.1.0npenenser CaMOCTOSITEIILHOU oOpasoBatensHOM| KonTponbsHas
3a/1a4 U TPAEKTOPHIO | JIESATEIBbHOCTH; npueMbl  MoOTHBaUMU | paboTa
CaMOpPa3BUTHUS B| moA/IepKaHUsl TO3HABAaTENIbHOrO HMHTEpeca K| Bompocsr "
KOHTEKCTE MaTeMaTu4eckoMy 00pa3oBaHHUIO. 3aJlaHus K
npodeccruoHaTbHON CEMHHAPCKUAM
JeSITeTTbHOCTH Ha 3aHATHAM




KpPaTKOCPOUYHYIO Ul YMeeTr:  HUCHOJIBb30BATh camocTosATenpHYyI0| Bonpocs! u
J0ITOCPOYHYIO paboTy B TMUYHOCTHOM U NPOPECCUOHANBHOM | 3a]1aHUs K
MEPCIIEKTUBbI Pa3BUTUU; IPUMEHATH IPUEMbl MOTHBALMM U | CEMMHApCKUM
NYK-6.2. Oco3naet| mojgaepkanvs I03HABATEIBHOTO HMHTEpeca K| 3aHATHIM
BO3MOXHOCTH MaTeMaTH4ecKoOMy 00pa30BaHHUIO.
HENPEPBIBHOTO Brnaneer:  coBpeMeHHbIMU texHonorusamu| Ipoexr
00pa3oBaHUA U| OpraHu3aluy CaMOCTOATEIBHON  JEATENBHOCTH| (TPYNIIOBOM u
peamusyer  uX c| s JOCTHKEHHSI JIMYHOCTHBIX u| MHAMBUAYaTbHbII)
y4EeTOM JMYHBIX| TPO(eCcCHOHATBHBIX pe3ynbTaToB B
norpeGHoOCTEH 1| MaTeMaTU4eCKOM 00pa30BaHHH.
TpeOoBaHUH
pohecCuoHaIbHOTO
pBIHKA TpyJa
NYK-6.3. Peanusyer
TIPUHLIUTIBI
caMOOpraHu3allid B
JIMYHOCTHOM u
npodeccrnoHaTbHOM
pa3BUTHU
3HaeT: TEOPETUYECKUE OCHOBBI IPUEMOB Bompocsr u
HOIIK - 3.3. pa3BUTUA MOTHBAaIU oOydaromuxcst K| 3aaHus K
Hcnonb3yer nmpuemMbl | COBMECTHOW M WHAMBHUIYaJbHOW y4yeOHOW M | CEMHHApCKUM
pa3BUTUS MOTUBALlMM | BOCIIUTATENIbHOM JEATENbHOCTH HA  YpOKax| 3aHATHAM
o0yJaromuxcs K MaTeMaTHKU;
COBMECTHOM U YMeeT: uCHONIB30BaTh IPHUEMBI PA3BUTHS KonTponbhas
HHAUBHUYaJIbHOU MOTHBAIMHM OOYYaIOIIMXCS K COBMECTHOH u | pabora
yueOHOH 1 MH/IMBUAYaIbHON Y4eOHON M BOCIIUTATEIbHON
BOCIUTATEIbHON JIESITEJIbBHOCTH Ha YPOKAaX MaTEeMATHKH;
JEeSTENbHOCTU Brnageer: HaBbIkaMu MCIIOJIb30BaHUs TpUEMOB | TecToBbIe 3a1aHUs
pa3BUTHS ~ MOTHMBALMKM  OOyyaroUmmMxcs K
COBMECTHON M WHAMBUAYAIbHOW y4ueOHOH U
BOCIIUTATEIbHON JESATENIBHOCTH Ha  ypOKax|
MaTEMaTHKHU.
3HaeT: TEOpETHUECKUE OCHOBBI BO3MOXKHOCTEH | Bormpockl u
NOIIK - 5.1. OCYILECTBJICHUS KOHTpPOJIL | OTICHKH| 3a/TaHUS K
OcymecTBiser pe3yabTaToB  O0y4YeHHMs MaTeMaTHKEe  B| CEMUHAPCKUM
KOHTPOJIb U OLIEHKY COOTBETCTBHHU c YCTAQHOBJICHHBIMH| 3aHATHAM
pe3ynbTaToB 00y4eHus | TpeOOBaHUSIMU K 00pa3oBaTebHBIM
B COOTBETCTBUHU C pe3yJibTaTaM MJIQIINX [IKOJIbHUKOB;
YCTaHOBJIEHHBIMU YMeeT: ocylecTBIATh KOHTPOJS M oueHku | [Ipoekt
TpeOOBAHUSAMH K pe3ynbTaToB  OOy4YeHHs MaTeMaTuke Bl (TpyHIoBOM u
00pa3oBaTeIbHbIM COOTBETCTBUHU c YCTaHOBJICHHBIMH| HHANBUAYaIbHbIH)
pe3yJibTaTtaMm TpeOOBaHUAMU K 00pa30oBaTeIbHBIM
o0yyJaromuxcs pe3yJibTaTaM MJIQJIINX IIKOJIbHUKOB;
Brnaneert: HaBbikaMu ocymiecTBiaeHnst KOHTpouns | [Ipoext
1 OLICHKH Pe3yIbTaTOB 00yUeHHs MaTeMaTHKe B | (TPYNIIOBOM u
COOTBETCTBUHU c YCTaHOBJICHHBIMH| HHANBUAYaIbHbIH)
TpeOOBaHUAMHU K 00pa3oBaTeNbHBIM

pe3yjibTaTaM MJIaJIINX MKOJIbHUKOB.




3HaeT: TEOPETUUECKUE OCHOBHI CieluanbHbie | Bompockl u
HOIIK - 8.1. HAay4HbIE 3HaHUS B IeIarornuecKoi 3agaHus K
JemoHCcTpUpyeT JEeATeTbHOCTH B KOHTEKCTE OpraHu3alliy| CEMHUHAPCKUM
CIICIHATbHBIC MaTEeMaTHYECKOM MTOATOTOBKH. 3aHATHIM
Hay4HbBIC 3HAHUS B YMeer:  JEeMOHCTPUPOBATH crienpanbabie| [IpoekT
Me1aroruaecKon HAay4YHBIE 3HAHUS B neaarornaeckol (TpyrmoBon 15|
JEATCTLHOCTH JNEATeTLHOCTH B KOHTEKCTE OpTaHM3alluHi| WHIAUBUIYaJbHBIN)
MaTeMaTHIeCKOH IMOATOTOBKH,
Bnapeer: HaBBbIKAMH nemoHcTpauuy| [Ipoekt
CIIeIHaTbHBIC Hay4YHbIC 3HAHUA B (TpymmoBoi U
MeJarorn4eckor  JEATCILHOCTH B KOHTEKCTE WHIAMBUIYaJIbHBIN)
OpraHu3alMi MAaTEeMAaTHYeCKOU MOATOTOBKH.
HIIK - 3.1. Bmaneer 3HaTh: coJiepKaHue IpenogaBacMoro mpeaMeTa | Bompocsr TS
COJIepKaHUuEM B COOTBETCTBUU C TpeOOBaHUSIMHE (peiepabHBIX | YCTHOTO
MIPENo/IaBaeMbIX rOCy/IapCTBEHHBIX 00pa3zoBaTenbHBIX| OIpoca
MPEMETOR B CTaHJApTOB U OCHOBHOM 0011c00pa3oBaTeILHON
COOTBETCTBHH C MPOTPaMMBI.
TpeOOBaHUAMH YMeTh: pean30BbIBATh conepxxanue IIpoekr
benepanbHBIX MpernoaaBaeMoro npeaMeTa B COOTBETCTBUU C | (TPYIIIOBOM W
rOCyIapCTBEHHBIX TpeboBaHUAMU (penepatbHBIX TOCYJAPCTBEHHBIX | HHIUBUIYATbHBIN)
o0pa3oBaTeIbHBIX 00pa3oBaTeNIbHBIX CTAaHIAPTOB M  OCHOBHOM
CTaHJApTOB U 006111e00pa30BaTEILHOM TPOrPaMMBbI.
OCHOBHOH Bragers: npuemamu peanuzanuu coacpkanus | IIpoekr
0011e00pa3oBaTeIbHO | MPENOAaBAEMOr0  TPEAMeTa COOTBETCTBHU €| (TPYIIIOBOM u
1 TIporpamMmbl TpeboBaHUAMU (penepatbHbIX TOCYIAPCTBEHHBIX | HHIUBUIYATbHBIN)
HIIK - 3.2. 00pa30BaTeNbHBIX CTAaHJAPTOB M OCHOBHOH

Hcnonb3yet cucremy
0a30BbIX HayYHO-
TEOPETUYECKUX
3HAHUU U
MIPAKTUYECKUX YMEHUI
B IIPO)eCCUOHATBHOMN
nesitensHocTH UIIK -
3.3. Peanusyer
coJiepkaHue yueOHbIX
NIPEAMETOB B
COOTBETCTBHU C
TpeOOBaHUSIMU
(benepanbHBIX
TOCYJapCTBEHHBIX
o0pa3oBaTeIbHBIX
CTaH/IapTOB U
OCHOBHOM
00111e00pa3oBaTENLHO
¥ mporpamMmsl

00111e00pa30BaTENLHOM TPOrpaMMBbl.

2. TEXHOJIOIT'HYECKASA KAPTA JOCTHKEHUA NHAUKATOPOB
KOMITIETEHIIMI 1 UX OIITEHUBAHMUS



Ilepeyennb Buabl yueoHo @DopMbI KOHTPOJISI U OLIEHOYHbIE CPeICTBA Bbajuibl
HHIUKATOPOB padoThI
KOMIIeTEeHIHIT
Cemectp 1
NYK—1.2 CeMuHapckue Bormpocs! 1 3aanus k ceMuHapckuM 3aaatusiM - | 20
NYK—1.3 3aHATHSA TecToBbIC 3amaHus 10
NYK—44
NOIIK — 3.3
HNOIIK — 8.1
NIIK — 3.3
NYK—6.1
NYK —6.3
NYK—14 KonTponbHbIi TecToBbI€ 3a0aHUS 10
NOIIK — 5.1 |cpe3 KonTponbhas pabota 20
NIIK — 3.2
NYK —6.3
NYK—1.2 CamoctosTenbHa |IIpoekT (TpynmoBoi 1 MHIUBUIYaTIbHBIHN ) 20
NYK—1.3 s paboTa
NOIIK — 8.1
NYK—6.1
NYK —6.3
NyK-1.1 DK3aMeH Bormpocs! k 3k3aMeny 20
NYK-1.2
NYK-1.3
NYK-14
NYK-6.1
NYK-6.2
NYK-6.3
NYK-3.3
NYK-5.1
NYK-8.1
NyK-3.1
NYK-3.2
NYK -3.3
Bcero 100
Cemectp 2
NYK—1.2 CemuHapckue Bomnpoce u 3a1anus k ceMuHapckum 3aHsatusm | 20
NYK—1.3 3aHATHUS TecroBbie 3a1aHUS 10
YK —4.4
HNOIIK — 3.3
HNOIIK — 8.1
HIIK — 3.3
NYK—6.1
NYK—6.3
NYK—14 KonTponbabrit TecToBbIe 3amanus 10
HNOIIK —5.1 (cpe3 KonTponbhas pabota 30
HIIK — 3.2
NYK—6.3
NYK—1.2 CamocrositenbHa |[IpoexT (rpynmoBoi ¥ WHAMBHUTYaTbHBII) 10
NYK—1.3 s paboTa
HNOIIK — 8.1

NYK —6.1




NYK —6.3

NnyK-11
NYK-1.2
NYK-1.3
NYK-14
NYK-6.1
NYK-6.2
NYK-6.3
NYK-3.3
NYK-5.1
NYK-8.1
NYK-3.1
NYK -3.2
NVYK - 3.3

3a4éT ¢ OLlEHKOH

Bomnpocs! k 3a4€Ty ¢ OlIeHKOH

20

Bcero

100

Cemectp 3

NYK—1.2
NYK —1.3
NYK—44
NOIIK — 3.3
NOIIK — 8.1
NIIK — 3.3
NYK —6.1
NYK —6.3

CeMuHapcKHe
3aHATHUS

BOHDOCBI H 3aaHusg K CCMUHApCKHUM 3aHATUAM

20

NYK—14
NOIIK — 5.1
NIIK — 3.2

NYK —6.3

KoHTpoabHbIH
cpes

TecToBbI€ 3a1aHUS
KonTtposbHas padora Nel
Konrponbnas pabota Ne2

10
20
20

NYK—1.2
NYK—1.3
NOIIK — 8.1
NYK—6.1

NYK —6.3

CamocrosiTenbHa
sl paboTa

[IpoekT (rpynmnoBoil ¥ MHIUBHIYaIbHBIH)

20

nyK-11
NYK-1.2
NyK-1.3
NYK-14
NYK-6.1
NYK-6.2
NYK-6.3
NYK-3.3
NyK-51
NYyK-8.1
NyK-3.1
NYK-3.2
NYK - 3.3

3auer

Bompocs! k 3auery

10

Bcero

100

Cemectp 4

NYK—1.2
NYK—1.3

CemuHapckue
3aHATHUS

BOITpOCBI U 3a1aHuA K CCMUHAPCKHUM 3aHATUAM

20




NYK—4.4

HOIIK — 3.3

HOIIK — 8.1

HIIK — 3.3

YK —6.1

NYK —6.3

NYK—14 KonTponbHbIi TecToBbIe 3a0aHUS 20
NOIIK — 5.1 |cpe3 KonTponbhas pabota 20
HIIK — 3.2

YK —6.3

NYK—1.2 Camocrositensaa | [IpoexT (rpynmnoBoi ¥ MHAUBHIYaAILHBIN) 20
NYK—1.3 s paboTa

HOIIK — 8.1

YK —6.1

NYK —6.3

HNYyK-1.1 DK3aMeH Bomnpocs! Kk 3k3amMeny 20
NYK-1.2

NYK-1.3

NYK-14

Bcero 100

3. ®OPMbI KOHTPOJIAA U OHEHOYHBIE CPEJACTBA

3.1. Bonpocsl 1 3a1aHNsl K CEMUHAPCKUM 3aHATHUSIM (IpUMepbI):
Tema: MHoxkecTBa 1 onepanuu HaX HUMH. CI0co0bI 32JaHUSA MHOKECTB.
OTHOLIEHNS MeKIAy MHOKeCTBaMU
UTo NOHUMAIOT MO MHOXKECTBOM, 3JIEMEHTOM MHOXeCTBa?
UTO 3HAUYUT «KMHOKECTBO 33J1aHO»?
MOoO3KHO 71 CUUTaTh MHOKECTBO A 3a/laHHBIM, €CJIM U3BECTHO, YTO B U € €r0 JIEMEHTHI?
Kakumu crioco6amu 3a1atotcss MHOKECTBA?
MOXHO 1 OZTHO U TO K€ MHOXKECTBO 33JaTh Pa3IuuHbIMU criocobamu? [Ipusenute
MIPUMEPHI.
Korga rosopsit, uto MHOXkecTBa A u B nepecekaroTcsi, He nepeceKkaroTcs?
Uro 3HauuT MHOKECTBO B sBisieTCs MOgMHOXKECTBOM A?
Bepuo mu, uto G c A, Ac J, A c A?
Kakue nBa MHOXXeCTBa Ha3bIBAIOTCS PABHBIMU?

IS

©oo N

Tema: Onepanuu HaJx MHOKeCTBaMH (Nepecevyenne, 00beIMHeHNe, BLIYUTAHNE)

1. Kak onpenenstoTcss mnepecedeHne, oObeIWHEHHE, pa3HOCTH MHOXecTB? Kax
3amucatb ATH OINpeNeNieHHss B cuMBoJnueckoi ¢opme? Kak mnpencraBuTh mnepeceveHue,
00BbETMHEHNE U PA3HOCTh JBYX MHOXecTB rpaduuecku? Kak Ha3pIBaeTcs neiicTBUE PU MTOMOIIU
KOTOpOTr0 HaxoJiT nepeceueHue MHoxkecTB? Oobenunenne? PasHocTs?

2. Kak cnemyer HaxoauTh mnepecedyeHue, OOBEIMHEHUE, Pa3HOCTb 2-X MHOXKECTB,
€CJIM: a) DJIEMEHTbl MHOXECTB IE€pPEUHCIeHbl; ©0) MHOXECTBAa 3aJaHbl MpPU MOMOILU
XapaKTePUCTUYECKUX CBOMCTB UX 3JIEMEHTOB?

3. U3BectHO, uTo B — A. Kakum Oyzer B 3TOM citydae nepecedeHne, 00beIMHEHUE U
pa3HoCcTh MHOXECTB A u B?

Tema: PazoOuenne MHOKeCTBA HA KJIACCHI

1. B kakoMm ciy4ae CYMTArOT, YTO MHOXKECTBO X pa30UTO Ha Kiacchl X1, X2, ..., Xn?

[TpuBenuTe MpUMEpPHI TPABUIIBHO BHITIOJIHEHHOTO Pa30MeHUsT MHOKECTBA Ha Ki1acchl. Tema:
Bricka3piBaHMs C KBAHTOPAMH U UX OTPULIAHUS



2. Kaxkue crmoBa Ha3pIBaloT B Jioruke kBaHTopamu? KakoBo nx HazHauenue? [IpuBennre
MIPUMEPHI BHICKA3bIBAaHUM ¢ KBAHTOpPAMHU OOIIHOCTH U CYILIECTBOBAHMUS.

3. Kax moxHo npountats 3anucu (VxeX) A(x), (IxeX) A(x)? Uto npeacTaBiseT B 3TUX
MpEeAJIOKEHUAX 3anuch A(X)?

4. Kak cTposT OTpUIlaHMsl BHICKa3bIBAHUH C KBAHTOpaMH (yKa3aTh Pa3JIMIHbIE CITIOCOOBI)

5. Kak ycraHaBnuBaioT 3Ha4eHHE UCTUHHOCTH BBICKA3bIBaHUS C KBAHTOpaMu?

Tema: Boicka3bIBaAaHUA U NnpeaAuKaThbl. KOH'I)IOHKIII/IH, AUIBIOHKIHUA U OTPULIAHUE
BBICKA3bIBAHUI 1 NpEeAUKaTOB

1. Kak onpenensitoT moHsATHs «BbICKa3bIBAaHUE» U «BbICKa3bIBaTeNbHAs (hopMan?

2. B 4yeM oTiMure cocTaBHOTO BBHICKA3bIBAHUS OT 3JIEMEHTAPHOTO?

3. Kaxk onpenensitoT KOHBIOHKIINIO, JTU3BIOHKIIUIO U OTPULIAHUE DJIEMEHTAPHBIX
BbICKa3bIBaHMI? Kak MOXXHO HaliTH 3HaYEHUS! HCTUHHOCTH COCTaBHBIX BBICKA3bIBAaHUN?

4, Kax onpenensitoT KOHBIOHKIUIO, TU3BIOHKIINIO U OTpHIlaHue npeaukaToB? Kak
HaXOJAT MHOXKECTBA HCTHHHOCTH KOHBIOHKIMH, TU3BIOHKIIUH, OTPULIAHHS MIPEIHUKATOB?

5. KakuMm 00pazom CTposIT OTpHLIaHHE BHICKa3bIBAHHUMA U MPEINKATOB, MMEIOLIIX

Pa3IMYHYIO CTPYKTYPY (YKa3aTh pa3audHbIe CIIOCOOBI)?
Tema: Boicka3pIBaHUsl ¢ KBAHTOPAMH M UX OTPULAHUS

1. Kaxkue cnoBa Ha3piBatoT B jjoruke kBaHTopamu? KakoBo ux Ha3zHaueHue?
[IpuBenuTe mpuMepsl BRICKa3bIBAHUN C KBAHTOPAMH OOIIIHOCTH U CYIIECTBOBAHHUSI.

2. Kax moxxHO mpounTats 3amucu (VxeX) A(x), (IxeX) A(x)? Uto npeacraBiseT B
ATUX NPEUIOKESHHUIX 3aruch A(x)?

3. Kak cTposT oTpuiiaHusi BBICKAa3bIBAaHUN C KBAaHTOpaMHU (yKaszaTb pa3IMYHbBIE
C1ocoOsbI)?

4. Kak ycTaHaB/inBarT 3Ha4Y€HHE NCTUHHOCTH BBICKA3bIBAHUS C KBAaHTOpaMu?

Tema: OTHOLIEHME JIOTHYECKOT0 C/1eI0BaHUs U paBHOCHIbHOCTH. HeoOxoaumbie
A0CTAaTOYHbIe yca0BHsA. TeopeMbl. 3aKOH KOHTPANO3ULUH

1. [Ipu xakoM yCJIOBHM MOXHO YTBEPKIaTb, YTO MpeAsiokeHue B cienyer us
npeaioxeHus: A?

2. B xakoM OTHOIIIEHUU HaXOJSATCS MHOKECTBA UICTUHHOCTH IIpeaukaToB A u B, eciu
M3BECTHO , 4TO B cnenyer u3 A? Ilpuseaure npumep.

3. Kakue 2 npeayioskeHus: CYUATAIOT paBHOCWIBHBIMU? [IpuBeaure nmpumep.

4. B xakoM OTHOIIIEHUU HaXOJSTCS MHOKECTBA UICTUHHOCTH IIpeaukaToB A u B, eciu
W3BECTHO , YTO A paBHOCWIBHO B?

5. KakoB cMbICTT IOHATHI «HEOOXOIMMOE YCIOBHEY, «IOCTATOYHOE YCIOBUE)?

6. KaxkoBa noruueckasi CTpyKTypa T€OpEMBbI?

Tema: /lenyKTHBHBIE YMO3aKJIIOYECHUS

1. Kakyto JIoruuecKkyro onepamuio Ha3bpiBaloT ymo3akitoueHuem? [IpuBeaure nmpumep.

2.Ha kakue rpynmsl MOKHO pa3eNiuTh YMO3AKITIOUSHHS, €CIIH B OCHOBE KJIaccu(UKaImm
OyZeT JeXaTh OTHOIIICHUE JIOTUYECKOTO CIIeIOBAHUS?

3.Kakue BBIIEISIOT CXeMBI IeTyKTHBHBIX (HEACTYKTHBHBIX) YMO3AKIIOUCHN? 3arummre
WX, UCTIOJIb3YSl CUMBOJIBI.

4. Kax mpu moMomIy KpyroB Disiepa yOeIuThCS B ICTHHHOCTH TIPABIJIT 3aKITFOUCHHS,
OTpUILIAHMA U CHWIIIoru3Ma’?

Tema: Henosnasi uHaykuus u anajaorusi. Cnoco0bl MaTeMaTH4Ye€CKOr0 10Ka3aTeIbCTBA

1. KakoB normdeckuii CMBICH JOKa3aTeJILCTBA?

2. Kakwe criocoOsl MaTeEMaTHUECKUX JOKA3aTEIBCTB BAM 3HAKOMBI?

3. UTo MOHUMAIOT MO/ UHYKTUBHBIMUA YMO3AKIIOUCHUSIMHA U YMO3AKIIOUCHUSIMH 10
agajgorun?

4. Kakoe yMo03akiitoueHe Ha3bIBAIOT HEMOIHON MHIyKIUEH?

5. BCCFI[a JIKX BBIBOJADBI, TOJIYYCHHBIC IIPHU ITOMOIITH HEMOJIHOM WHAYKIWU, ABIAIOTCA



BEpHBIMU?
Tema : [lonssTie oTHOMIeHUsI. Crioco0BI 3a1aHNsl OTHOLIEHHUI HA MHOKeCTBe.
CBojicTBa OTHOLIEHUIT
1. Cdopmynupyiite onpeeneHre NOHATHS OTHOIECHHS, 3aIUIINTE €T0 UCIOIb3Ys
MaTEMaTHYECKYI0 CUMBOJIUKY.
2. Kakue criocoObl 3a1aHKs OTHOIICHUH BaM u3BecTHBI? [lepeunciuTe ux u npuBeauTe
MIPUMEDPBL.
Tema: CooTBeTCTBUSI MEKAY 3JIeMEHTAMM IBYX MHOKEeCTB

1. Cdopmynupyiite onpeseneHue MOHATHS COOTBETCTBUS MEXKITY SJIEMEHTaMU JABYX
MHOecTB. [IpuBenuTe npumepsl.

2. Kaxk nzo0pakaercs COOTBETCTBHUS MEXAY DJIEMEHTaMH JIByX MHOXKECTB Ha rpade?
[IpuBeguTe MpuMepHI.

3. Chopmynupyiite onpeesieHue MOHATHS B3aUMHOOIHO3HAYHOTO COOTBETCTBHSL.
[IpuBeguTe mpuMepHI.

4, Kak m300pakaeTcsi B3aMMHOOIHO3HAYHOE COOTBETCTBHE MEXKTY SJICMEHTAMH JBYX

MHOXecTB Ha rpage? [IpuBeaure npumepsi.

Tema: UncJioBble paBeHCTBA H HEPABEHCTBA

1. Kaxkwue cBolicTBa 4MCIOBBIX PABEHCTB M HEPABEHCTB BaM U3BeCTHBI? Chopmynupyiite
U IOKQKUTE UX.

2. Kak 000CHOBBIBA€TCSI HCTUHHOCTh YHCJIOBBIX PABEHCTB U HEPABEHCTB.

TeMma: YpaBHeHMS U HEPABEHCTBA € OJIHOM NepeMeHHO

1. Coopmynupyiite onpenenenue ypasueHus. [IpuBeaure npumepsi.

2. Yto Ha3bIBAIOT 00JIACTHIO ONPEIEICHHUS YPAaBHEHHUS U MHOXKECTBOM JIOIYCTUMBIX
3Ha4eHUH ypaBHEHUs?
3. Kakue criocoOsl pemieHust ypaBHeHui BaMm u3BecTHbI? [IpuBeaure npumepsl.
4. ChopmynupyiiTe onpezaeneHue HepaBeHcTBa. [Ipuseaure npumepsl.
5. Kakue criocoOsl pelieHns HepaBeHCTB BaM U3BecTHBI? [IpuBenuTe mpumMepsl.
Tema: AkcuoMaTH4ecKoe OCTPOCHHE CHCTEMbI HATYPAJIBHBIX YHces. MeTox
MaTeMaTH4eCKOH MHAYKIUH
1. PackpoiiTe cyTh aKCHOMATHIECKOTO TTOIX0/Ia K TOCTPOCHHIO CUCTEMBI HATYPAIbHBIX YHCEI
2.KaxoBbl OCHOBHbIE ITOHATHS, UCTIONIb3yeMble B akcoMaTHke [leano?
3.Kakum TpeOoBaHMsAM 10JKHA YJIOBIETBOPATH CUCTEMA AKCHOM.
4.B yeM 3akiro4aeTcs CyTh METO/Ia MaTEeMAaTHIEeCKON HHAYKIH?
Tema: TeopeTHKO-MHOKeCTBEHHbIN MOAX0/ K IIOCTPOCHHIO MHOKECTBA
LeJIbIX HEOTPHIATEIbHBIX YHCel.
1. B uem 3akimouaercs TEOPETUKO-MHOKECTBEHHBIM CMBICII HATYPAJIbHBIX YHCE,
OTHOLIEHUH «MEHBIIEY, «OO0JIbLIEY, KPABHON?
2. ChopmynupyiiTe TEOPETUKO-MHOKECTBEHHBIH CMBICII CIIOKEHUS HATyPaJIbHBIX YUCETL.
3. Chopmynupyiite TEOPETUKO-MHOKECTBEHHBIN CMBICI BHIYUTAHUS HATYPAJIbHBIX YUCEII.
4. ChopmynupyiTe TEOPETUKO-MHOXKECTBEHHBINH CMBICII YMHOXXEHHUSI HATYPAJIbHBIX YUCEI.
5. ChopmynupyiiTe TEOPETUKO-MHOKECTBEHHBIN CMBICI JI€IEHEHs] HATYpaIbHbIX YUCEIL.
Tema: HaTypajbHoe YHC/I0 KaK Pe3yJbTaT H3MEPEeHUs] BeJIHYHUHbI
1. JlaifTe onpenenenHus qeHCTBUSM Ha OTPe3KaMHu
2. CopmynupyiiTe CMBICI HATYpalIbHOTO YUCIIA, TIOJYYSCHHOTO B PE3yJIbTaTe
U3MEpEHUS BEJIINYUHBI.
3. CopmynupyiTe CMBICH CIOKEHUS U BBIUUTAHHS HATYyPaIbHBIX YHCE,
MIOJIyYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEIUUNHBL.
4. ChopmynupyiiTe CMBICT YMHOXKEHHSI HATYPaJIbHbBIX YHCEI, IIOJTy4YCeHHbIX B
pe3yJIbTaTe U3MEPEHUS BEIIUYUHBI.



5. ChopmynupyiiTe CMBICI ACJICHUS HATYPATbHBIX YUCEN, MOTYICHHBIX B
pe3yibTaTe U3MEPEHHUS BETUINHBI.
Tema: CucTeMBI CUHCJICHUS

1. JaiiTe onpeneneHne MOHATHIO «CUCTEMa CUHCICHUSDY
2. JlaiiTe onpeneneHrue MO3UIMOHHBIM U HETIO3UIIMOHHBIM CUCTEMaM CUHCIICHUS
3. KaK BbI CHUTACTEC, IIOHATHA «YHCIIO0» U «LH/I(I)pa» ABJIAKOTCA TOXKIACCTBCHHBIMU UJIN

HeT. OTBeT 000CHYMTE.

Tema: [lonsiTue 06BLIKHOBEHHOI IPOOH

Uto Ha3BIBalOT OOBIKHOBEHHOH Ip0OBIO?

Kaxkue 3aj1aun npuBen K BOSHUKHOBEHHIO TIOHATHSI Ipoou?

Kakue nmpoOu Ha3bIBaIOTCSI paBHBIMU?

Kakue npo6u Ha3bIBalOTCS MPAaBUILHBIMU?

Kakue nmpoOu Ha3pIBaIOTCSl HETPABUIHHBIMU?

ChopmMynupyiiTe OCHOBHOE CBOMCTBO ipoOH. JlokaknuTe OCHOBHOE CBOMCTBO JIPOOH.
Kakue npo6u Ha3bIBalOTCSl COKPATUMBIMU?

Kakue 1po6u Ha3bIBalOTCS HECOKPATUMbBIMU?

. Uro takoe nomna?

Tema: IloHsiTHE I0JIOKUTEIBHOI0 PALMOHAJBHOIO YHCJIA

1. Jlaiite onpeeneHue paquoHaIbHOIO YHUCIa.

2. Cdopmynupyiite onpeaeneHrne OTHOIIEHHS «O0IbINe» IS MOJIOKUTETbHBIX
paIoOHATBHBIX YUCEI U TOKAXXHUTE, 9YTO OHO TPAH3UTHUBHO.

3. Cdopmynupyiite onpeaeneHrne OTHOMICHUS «MEHbBILIEY IS TTOJIOKUTETbHBIX
paIoHATBHBIX YUCEI U TOKAXXHUTE, 9YTO OHO TPAH3UTHUBHO.

4. Cdhopmynupyiite onpeaeneHre OTHOMICHUS «O0IbIIe» IS MOJI0KHUTEITbHBIX
paLMOHANbHBIX YUCEI U TOKAXKHUTE, YTO OHO aHTUCUMMETPHYHO.

5. Cdhopmynupyiite onpeaeneHne OTHOMICHUS «MEHBIIE) JUTS MOJIOKUTEIHHBIX
paLMOHAIBHBIX YUCEI U TOKAXKHUTE, YTO OHO aHTUCUMMETPHYHO.

6. Jloka)kxuTe KOMMYTATUBHBIN 3aKOH CIIOKEHMS IOJOKUTENIbHBIX pPalMOHAIbHBIX
quced.

7. YeM oTiIMYaeTCs €ro JOKa3aTeNbCTBO OT JI0Ka3aTeIbCTBA aCCOIIMATUBHOIO 3aKOHA?

Tema: 3anuch MOJIOKUTENbHBIX PAMOHAIBHBIX YKMCeJ B BH/e 1eCAITHYHBIX Apodeit

1. Kakue npoOu Ha3bIBalOTCS AECATUYHBIMU?

2. 3auem ObUIM BBEJCHBI B MATEMATHKY JIeCATUYHBIC Ipoou? Uem oHM ynoOHEee
OOBIKHOBEHHBIX JpO0OCii?

3. OO6s13aTeNBbHO JIM IPU CPABHEHUH JECSITUYHBIX IPOOEl TPUBOIUTH UX K ACCATUIHOMY
3HameHareno? Kak cpaBHUTH JieCITUYHBIC APOOH, HE IPUBOAS UX K 00IIeMy 3HaMEHATENI0?

4. CdopmynupyiiTe npaBuio npeoOpa3oBaHHs KOHEUYHON ECATUYHOM Ipodu B
OOBIKHOBEHHYIO JJPOOB.

5. llpuBemute mnpUMephl KOHEYHBIX JECATHYHBIX NpoOei. 3amumuTe WX B BHIE
HECOKPAaTUMBIX OOBIKHOBEHHBIX Apobei. Kakum cBoiicTBOM 0071a/1a10T 3HAMEHATENN TTOTyYEeHHBIX
OOBIKHOBEHHBIX Jpo0Oeii?

6. Kakue npobu Ha3pIBatoTCs nepuoaudeckumu? HazoBure BHIIBI MEPUOIUYECKUX APOOECH.

7. YTto Ha3BIBAETCS METON YacThI0 OECKOHEUHOU JeCITHIHON ApoOn?

8. Uto HazbIBaeTcs LU(poii TpeThero paspsaa 0eCKOHEUHOM JECATUYHOU npobu?
IIpuBenure mpumep.

9. 3anumuTe YNCTO-TIEPHOAMUYECKYIO M CMEIIAaHHO- TIEPUOIUIECKYIO Ap0o0b, HaliiuTe
HECKOJIBKO Pa3HbIX ()OPM 3aITMCH BEIOPAHHBIX YHCEIL.

10. ChopmynupyiiTe npaBuia oOpaiieHus IepuoInIecKiX Apodeli B 0OBIKHOBEHHBIE.

11. Yem moxosxu npaBuiia npeodpa3zoBaHusi OECKOHEYHOM NECITUIHON CMEIaHHO
NEPUOTUYECKON U YUCTO-TIEPUOANIECKOil 1poleii? UeM oHU OTIHYaOTCS?

CoNOA~E WNE



12. TlonOepure HECKOIBKO MPUMEPOB JIJISl OTPAOOTKU YMEHUH MPeoOpa3oBaHUs
JECATUYHBIX Ipo0el pa3HbIX BUIOB B OOBIKHOBEHHBIE IPOOH.

13. IlpuBenure mpuMepsl 3aJaHUNA Ha ONpeJesieHHe BUAA JECATUYHON Apodu,
COOTBETCTBYIOIIEH MaHHOW OOBIKHOBEHHOW ApOOU; BBHIMOJIHHUTE MOAPOOHBIC 3aIMCH, BBIICIAS
Iary ajaropurMa?

Tema: OTHOIIEHHE JeTUMOCTH HA MHOKeCTBE HATYPAJIbHBIX YHceJl, ero CBoicTBa

1.Chopmynupyiite onpeneaeHre OTHOIICHUS JEIMMOCTH.

2.Kaxnmu cBoiicTBamMu 00J1agaeT OTHOLIEHHUE IEIMMOCTH?

3.3anummure, HUCMONAB3YyS MaTeMaTHYeCKHe CHMBOJBI, CBOMCTBa pPEe(IECKTUBHOCTH,
AHTUCUMMETPUYHOCTH W TPAH3UTUBHOCTU OTHOIICHHUS ICIMMOCTH, 33JaHHOTO Ha MHOXECTBE
HATYypaJIbHBIX YHCEN U TIOKAKUTE UX.

TeMa: AIIUTUBHO - CKAJISIPHAS BeJIUYHHA U ee CBoiicTBa. I3MepeHne BeJIMYNHBI.
JeiicTBUS HAJ OTHOPOAHBIMH BeJIMYNHAMM.

1. JTaiiTe akcuoMaTUYeCKOe ONpeaAeTICHHE MOJIOKUTEIbHON CKAISIPHOIN BETMYHHBI.

2.Kakue BeMIMHBI HA3BIBAIOTCS OAHOPOIHBIMU?

3. Kakue BenmMunHbI Ha3bIBAIOTCS CKASIPHBIMU?

4.YT0 3HAYUT U3MEPUTH BEIHUNHY?

5. Kakue neiicTBus HaJl OJHOPOJAHBIMU BEIMYMHAMH MOKHO BBITTOJTHSATH?

6. Kakumu cBoiicTBaMu 00J1a1a10T OTHOPOTHBIE BETUYNHBI?

Tema: /luinHa oTpe3Ka U ee U3MepeHHe

1. Jaiite onpeneneHne IIUHBI.

2. Yro 3HaYUT U3MEPUTH JUINHY OoTpe3ka? HazoBuTe cTaHnapTHBIE €AMHULIBI JUIHHBIL.
KakoBo cooTHOIIEHHE MEXKITY HUMU?

3. Pemenne kakux NpakTHYECKUX 3a1a4 NIPUBEIO K BOSHUKHOBEHUIO OHATHS JUIMHA?

4. Kak MOKHO CpaBHHUTb AJUHBI, HE TpuOeras K u3MepeHusM?

Tema: O0beM Tesla M €ro U3MepeHue

1. [laiite onpenenenue oobema Tena.

2. Yro 3HauuT n3Meputh oobeM? HazoBure cranzapTHble eMHUIBI 00beMa. KakoBo
COOTHOIIIEHHE MEXTy HUMH?

3. Pemenne kaknux IMPaKTUYCCKUX 3aaa4 IPUBECIJIO K BOSBHUKHOBCHUIO MOHATUA 00Bem?

4. Kak MOXXHO CpaBHUTb 00BbEMBI, HE TpUOETast K U3MEPEHUSIM?

Tema: Macca TeJia u eé u3mMepeHue

1. JaiiTe onpeneneHre Macchl.

2. UYro 3HaunT n3meputh Maccy? Ha3oBute ctangapTHble eqUHULBI Macchl. KakoBo
COOTHOILLIEHHUE MEKAY HUMU?

3. Penienne kakux NpakTUYECKUX 3a/1a4 PUBENIO K BOZHUKHOBEHHIO MOHATHUS Macca?

4. Kak MOKHO CpaBHUTBH Macchl, He puderas K U3MepeHusIm?

Tema: Bpems u ero usmepenue

S. Jaiite onpezneneHne BpeMEHH.

6. Yo 3HAUUT U3MEPUTH IPOMEKYTOK BpeMeHn? HazoBuTe cTaHIapTHBIE €INHULIBI
BpemeHH. KakoBo COOTHOLIEHHE MEX 1y HUMU?

7. Penienne kakux NpakTHYECKUX 3a]1a4 IPUBEJIO K BOSHUKHOBEHUIO ITOHATHS BpeMs?

8. Kak MOKHO CpaBHUTH IPOMEKYTKH BPEMEHH, HE IpUOeTras K U3MEpPEeHUsIM?

Tema: 3aBHCMMOCTb Me /Iy HEOHOPOAHBIMH BeJMYUHaAMU. [lelicTBusI HAZX
HEOHOPOIHBIMH BeJIMYUHAMH

6. Kaxue BenmmurHbI Ha3bIBAIOTCSI HEOJAHOPOAHBIMU?
7. Kaxue neficTBus HaJl HEOQHOPOAHBIMU BETMUMHAMH MOKHO BBIIIOJIHATH?
8. Kakue 3aBucMMOCTH MeKAy HEOJTHOPOJHBIMY BETMYMHAMU ObIBAIOT?

3.2. IIpumepbl TECTOBBIX 3aJaHUI:



TecTt mo Teme «MHOKECTBO»
1. YcraHOBUTE COOTBETCTBHE MEXIy MHOKECTBOM H €TI0 0003HAYCHUEM.

MHuoxecTBa O6o3HaveHus
1. MHOX€eCTBO HATypaJIbHBIX YUCET 1) =t

2. MHOKeCTBO IeTIbIX HEOTPHUIATEIEHBIX YHCEI 2) Z

3. MHOKECTBO HETBIX TOJIOKUTEINBHBIX YHACEIT 3) o,

4. MHO0XeCTBO EJBIX YUCET 4) N

5. MHOKeCTBO HEIBIX OTPUIATEIILHBIX YHUCET 5) 2y

6. MHOXECTBO paliMOHAIBHBIX TTOJIOKUTEIIBHBIX YHCET 6) Z

2. Bribepute npaBuIbHBINA BapUaHT OTBETA
Ecnu P - MHOXecTBO Tpaneuuit; Q - MHOXKECTBO YETHIPEXYTOJIbHUKOB, UMEIOIINX MPSIMOi

B=PUQ\M

YTOoJI; M - MHOKECTBO KBaaApaTOB, TO MHOXXECTBO 3al0TPUXOBAHO HA PUCYHKE:

0)

B)
5. BriGepu Bce npaBuIiIbHBIE BApUAHTHI OTBETOB
Ecnu Ha MHOXECTBE CTYIGHTOB TPYIIIBI pacCMaTPUBATh JBa CBOWCTBA: "OBITh OTIIMYHUKOM"
1 "OBITH CIIOpTCMEHOM", TO pa30MeHNe MPOU30IIeT Ha KIIACChI:
a) OJMHOXKECTBO CTYAECHTOB I'PYIIIIBI, IBIAIOLUIMXCS U OTIMYHUKAMHM, U CIOPTCMEHAMHU
0) IOAMHOKECTBO CTYI€HTOB I'PYIIIBI, SBISIOMIUXCS OTINYHUKAMH
B) IOJMHOKECTBO CIIOPTCMEHOB I'PYIIIbI, HE ABJISIOLMIMXCS OTIMYHUKAMU
I') IOJIMHOKECTBO CTY/I€HTOB IPYIIIbI, IBJISIOIIMXCS CIOPTCMEHAMU
1) HOJMHOKE€CTBO OTIIMYHHUKOB I'PYIIIBI, HE SBIISIONIUXCS CIIOPTCMEHAMHU
€) OJMHOXKECTBO CTYJIEHTOB I'PYIIIbl, HE SBJISIFOIIUXCS HU OTJIMYHUKAMH, HU CIOPTCMEHAMU
Tect mo Teme «Uncaosbie GyHKIIUN»
1

1. Haiimure o6acth onpeneneHus QyHKIUN: Y= x +2-3
A) x<-

3B)-3

C)* x<-3; -3um

D) x>1,

E) x=-z

2. Haiinure oGmacte onpenenceHust yHKIUU: y= f2r5



A) (-2;2)

B) (-1;2]

C)*[0; 4]

D) [0; 5]

E) [-2; 0]

3. Haiinure Touku nepecevenus rpaduka GyHKIMH ¢ OCbIO abcuucc: y=x2-3x+2
A) (15 1) (05 0)

B)(1; 1) (2:2)

C) (1;0) (0; 0)

D) (1,0) (2 1)

E)* (15 0) (2; 0)

4. Haiingute KOOpAMHATHI TOUEK MepeceueHus rpaduka ¢ OCbl0 OpAMHAT. =X +X-2
A) (0; 0)

B) (0; 1)

O @ 1)

D)(5;0)

E)*(0;-2)

5. BIurcIIuTE KOOPIAMHATHI TOUEK MEPECEUYEHHUsI TPAPHUKOB (PyHKIIUH: oz
A)*(5; 1) (-1; -

5)B) (4;2) (-2;

4O (1; D (-1,

2) D) (0; 1)(2; 3)

E)(1:2) 5: D)

1
)

1
6. Haiinnte KOOpIMHATEI TOUEK MepecedeHusI rpauKOB QYHKIMU. Y=-4X+3 U y= 7 =xa

A) (0;2)
B) (1;2)
C)(2;3)
D)* (0; 3)
E) (0; 4)

-

7. yKa)KI/ITF o0acTh 3HaYeHNUH QyHKINH y= -2X -5X-2
A)*(-27)

B)(- 12)

C) (-5 -2)

D) (5; 2)

E)(0;+)-

8. Haiinure Hynu QpyHkuuu: y=3x2-x-2
A)x=7 ; x=0

B)* x=-2§; x=1

C) x=1

D) x=0



E) x=3; x=2

Tect no Teme «HatypajibHOe YHCJI0 KAK Mepa BeJJMYUHBD
1. Ecniu oTpe3ok a = 6e, a ei= 2e, Toraa m el (a)=...
1) 4, 2) 2; 3) 3; 4) 5.
2. OTpe30K a U3MEpeH Npu MOMOIIH eAUHUIIBI €. Eciu e yBenuuuts B 2 pasa, To Mepa
OTpe3Ka a...
1) yBenuuutcst Ha 2; 2) yMEHBIIUTCS B 2 pa3a; 3) ocTaHETCs MpekHel; 4) yBeTuuuTcs B

2 paza.

3. Ecnu Mepa oTpe3ka a mpH eAMHUIIE €1 paBHa 12, a Mepa oTpe3Ka a Ipy eIUHULIE € PaBHA
24, o e1 paBHO: 1) 2e; 2) 4e; 3) 6e; 4) 8e.

4. OTpe30k a U3MepeH MpHu MOMOIIY €AUHULBI €. Eciiu € yMeHbIIuTh B 3 pasa, ToO Mepa
OTpe3Ka a...

1) ymenbiutcst Ha 3; 2) yBenuuutcs B 3 pasza; 3) ocTaHeTCs IPEKHEH; 4) YMEHBIIIUTCS B
9 pas.

5. [lomugops! 1Oposke OrypIiOB B 2 pa3a. Pedb uaeT o BenuymHe. . ..

1) macca; 2) 1ieHa; 3) croumocth;  4) Bec.

6. 3a GaHaHBI M areJIbCHHBI 3aIUIaTIIIH 62 pyOIIst, 6aHaHbI cTOST 25 pyoOseii. CKOJIBKO

CTOSIT areJIbCUHbI?

B 3amaue unet peus o Benmunne: 1) 1eHa; 2) CTOUMOCT®; 3) py6uu; 4)
Macca.

7. C mepBoii IpsIKU coOpasiv 5 KT KIIYOHUKH, a cO BTOpoit 3 Kr. CKOJIBKO KHJIOTpaMM
KITyOHUKH cOOpaliv C IBYX TPSIOK?

B 3amaue un€r peus o Benmuunne: 1) o0b€M;  2) mmuHa;  3) Macca;  4) KWIorpamm.

8. YcraHoBUTE COOTBETCTBHSI MEXY NPEATIOKCHUSIMHU M BETHYHHAMHU.

[Ipennoxxenus Bennuunbl
a) Y Mumu 8 KkopaOIuKoB. 1) 00BéM;
0) B oxHo# Kop3uHe 3 KT 010K, a B 2) KOJIMYECTBO;
JPYroil 2 Kr anejabCHHOB.
B) [lama crapmie mambl Ha 7 JIeT. 3) Bo3pacr;
r) ['myOuna oBpara 3 metpa. 4) mona;
5) minHa;
6) macca.
9. YCTaHOBUTE COOTBETCTBHUS MKy BEJIMYMHAMU U CIMHUIIAMU H3MEPCHUSI.
Benuunnbl EauHuis1 namepeHust
a) 00BEM; 1) 1 cotka;
0) Macca; 2) 1 py6ib;
B) IUIOIIA; b, 3) 1 meTp;
I') CTOMMOCTb. 4) 1 mryka,
5) 1 nutp;
6) 1 kr.

Tect no Teme «Ilimanumerpus»
1. Jlnuna ogHOTO M3 KateToB Oosnbiie Apyroro Ha 10 cM, HO MeHbIIE TUIOTeHY3bI Ha 10
cM. Haiiagure miimHy THITOTEHY3HI.
A)80cm; Bb)50cm; B) 100 cm; 1) 20 oM.
2. B TpeyronpHHKEe OCHOBaHHE Ha 4 CM MEHBUIE JJTMHBI BHICOTHI, a IUIOIIAAb TOr0
TpeyrojibHUKa paBHa 96 cm?. HaliiuTe ATMHBI OCHOBAHUS U BBICOTHI TPEYTOJIbHUKA.
A) llem; 15¢em; B) 12em; 16em; B) 13cem; 17em; T) 14em; 18cm.



3. Haiinure cMeXHBIE yIJIbl, €CJIM OJMH U3 HUX B 3 pa3a MEHbIIE IPYroro.

A) 90°% 90° b) 135°%45°  B) 100°% 80°  TI') 120°% 60°.

4. Ecnu kBazmpat uMeeT riomaab 49 cM?, TO ero epuMeTp PaBeH:

A)2lcm;  B)S6cem; B) 14 cwm; ') 28 cm.

5. Ecnm B paBHOOSIPEHHOM TPEYTOJILHUKE YTOJI IPpH BepiinHe coaepkuT 108°, To mepa
yrIja Ipu OCHOBaHHWHU PaBHA:

A)72°% Bb)54°%  B)42°% T)36°.

6. MoxeT 71 B TpEYroJbHUKE ObITh J1Ba TYIbIX yria?

A) na; B)Her; B)koraa oH onucheIBaeT OKPYKHOCTh; [) 3aBUCHT OT MOCTPOCHUSI.

7. BokOBBIE CTOPOHBI MPSMOYTOJIBHOM Tpaneruu paBHbI 15 cm u 17 cm. Bomnbiiee
ocHOBaHHe paBHO 18 cM. Beruncnure cpeHIO0 JTUHUIO TPATCIUH.

A)25cm; B)9cem; B) 14 cm; T') 40 cm.

3.3. IIpumepHbIe 3aJaHNSI KOHTPOJBbHBIX padoT:

KounTtpoabnasi padora mo teme «MHOkecTBa»
Bapuanr 1

1. Jlanbl MHOXKeECTBa: A - MHOXECTBO HATYPAJIbHBIX JBY3HAYHbIX YETHBIX YUCEII,
KpaTHBIX 7; B - MHOKECTBO HEUETHBIX HATypaJbHBIX YHCEN, OONIBIIHX 95.

a) OmnpenenuTe BUJ TaHHBIX MHOXECTB.

0) 3anumuTe, UCIONb3YsI CHMBOJIBI, XapaKTEPUCTHYECKOE CBOWCTBO TaHHBIX
MHOYECTB (BBIIIOJIHHUTE 3a/IaHKE ABYMS CIIOCOOAMHU).

B) IIEPEUYMCIUTE IJIEMEHTbI KOHEYHOI'O MHOKECTBA.

T') UCTIONIB3YS 3HAKU € U ¢, 3anuimTte 10 BEpHBIX yTBEPKICHUH.

2. N3BecTHO, uTO A - MHOXECTBO Jenuteneld yucia 18, B - MHOXECTBO HpPOCTBIX
yucen, MeHbuX 20, C - MHOXECTBO YETHBIX YHCEJ, MEHbIIUX 25. 3alMIIuTe 3JIEMEHTbI
creayromux Muoxects: A, B, C, AnC, AUC, AUB, A\C, C\B, AnBNC, AUBUC.

3. Jansl MHOXecTBa: Y - MHOXKECTBO BCEX TPEYrOJIbHHMKOB IUIOCKOCTH, P —
MHOKECTBO OCTPOYTOJIBHBIX TPEYTOJIBHUKOB, X — MHOKECTBO PaBHOOEIPEHHBIX TPEYTOJIHHUKOB,
C — MHO€ECTBO TPSMOYTOJBHBIX TPEYTOIHLHUKOB.

a) Hauepture kpyru Diinepa mis mHOkecTB Y, P, X, C u 3amrpuxyiite 061acTs,
n300paxaroiyro MHOKecTBO B=(P\X)UC.

0) Chopmynupyiite XapaKTepUCTUIECKOE CBOMCTBO MHOXecTBa B.

B) M300pa3ute nBe hurypsl mpuHauIekame MHOKeCTBY B u 1Be Gurypsr He
MIPUHA]ICKAIINE MHOKECTBY B.

4. Pa30eiiTe MHOXXECTBO HAMYPAIbHbIX Yicel HA KIACCHl TPU MOMOILIU CBOMCTB: «OBITh
KpaTHbIM 3» U «OBITb KpaTHBIM 27». YKaXUTE XapaKTEPUCTUUYECKOE CBOMCTBO 3JIEMEHTOB
Ka)KJI0T0 KJlacca MU Ha30BUTE I10 JIBA YKMCJIA - IPEICTABUTEINS ITUX KIJIACCOB.

KonTtpoasnasi padora no teme «TeopeTuko-MHOKeCTBEHHBIH MOIX01»

1. B uem 3akio4aeTcss TEOPETHKO-MHOKECTBEHHBIW CMBICI CYMMBI HATypalbHBIX
YHCell.

2. B dem 3akiro4aeTcsi TEOPETUKO-MHOKECTBEHHBIN CMBICI YaCTHOTO (2 ciryyast).

3. Hcrosnb3yst COOTBETCTBYIOIINE TEOPETUYCCKHUE MTOJIOKEHUS, 000CHYHTE HCTUHHOCTh
CIIEYIOIINX YTBEPIKICHUIA: a)7-2=5; 0) 4<10; B)5-3=15.

4. Hcnonp3yst TEOpEeTHKO-MHOXKECTBEHHBIHN MOIX0, 000CHYHTE BEIOOp ACUCTBUS IIPU

pElIeHNH CIeAYIOUMX 3a7ad: a) Y IMIKoJbl mocaawin 8 Oepés, a KIEHOB B 2 paza Oosblie.
CkoabKO nmocaamiv KJIEHOB y mKoAbI? 0) M3 kopoOKku B3suiM 8 KpacHBIX KapaHAalle, a 3eJ1eHbIX
Ha 3 mesble. CKOJIBKO 3€JIEHBIX KapaHjauiend B3siu u3 kopoOku? B) U3 15 po3 cocraBunm 5
OJIMHAKOBBIX OyKeToB. CKOJIBKO P03 B KaX1I0M OykeTe?
5. 3anmmuTe, UCMOB3YST CHMBOJIBI, IPABHIIO BEIYUTAHUS CYMMBI U3 YUCIIA U TAHTE €T0
TEOPETUKO-MHOKECTBEHHOE UCTOJIKOBAHUE.
KonTposbhas padora no teMe «CucTeMbI CUHCTEHUSD)



Bapuant Ne 1

1. Ilepeectu unciao 1001112 B AECATUUHYIO CHCTEMY CUHCIICHUS.

2. ITepeBenute nenbie yrcya 51310 u 700010 B ABOMYHYIO CHCTEMY CUHUCIICHUSI.

3. IlepeBenute memnpie unciaa 870010 u 930010 B BOCBMUPHUYIHYIO CUCTEMY CUHCIICHHS.

4. TlepeBenute 1embie yncia 28710 u 102310 B meCTHAAMATHPUIHYIO CUCTEMY CUUCIICHHUSL.

5. IlepeBectu 1BOMYHBIE YUCIA B BOCBMUPHYHYIO U IIECTHAANATHPUIHYIO
cuctembl cuucienus 1010001001011 u 1011001101111.

6.[lepeBenute uncna 2668 1 2A1916 B IBOMYHYIO CUCTEMY CUHCIICHHUSL.

7. [lanbl n1Ba uncna 29 u 17. IlepeBecT UX B IBOMYHYIO CUCTEMY CUMCIICHUS, B
KOTOPOM BBIIIOJHUTDH CIOXKEHHUE, BBIUUTAHUE U YMHOKEHHE ITHUX YHCEI.

Bapuant Ne 2

1. IlepeBectu uncio 1435118 B AeCATHYHYIO CUCTEMY CUHCIICHHSL.

2. IlepeBenute memnpie unciaa 60010 u 230410 B ABOUYHYIO CUCTEMY CUHCIICHUS.

3. IlepeBenuTe memnpie unciaa 888810 n 293610 B BOCBMUPHUIHYIO CUCTEMY CUHCIICHHS.

4. TlepeBenute 1embie yucia 26610 u 128010 B meCTHAAIIATUPUIHYIO CUCTEMY CUUCIICHHUSI.

5. IlepeBecTu NBOMYHBIE YKCIIa B BOCBMUPUYHYIO U IIECTHAALATUPUYHYIO
cuctemsbl cuncienust 110001000100 u 101000100101.

6.1TepeBenute uncia 12708 1 26616 B TBOMYHYIO CHCTEMY CUHCICHHUS.

7. Nanwl nBa uncna 27 u 14. [lepeBecTy ux B IBOUYHYIO CUCTEMY CUUCIICHUS, B
KOTOPOW BBITIOJTHUTD CJIOKEHHE, BEBIUNTAHUE U YMHOKECHHUE ATHX YHUCEI.

KonTpoabnas padora: «IIpsiMmasi 1 00paTHAsi 3aBUCHMOCTH MeKAY BeJMYUHAMM.

1. Pemuth ¢ moMoIipto NponopLuuy ypaBHeHus: a) X : 25 =3 1/5:1,6; 6) 0,7/x=5,6/10

2. OmnpenienuTe 3aBUCUMOCTh MEX/ly BeJIMYMHAMU: 00OCHYITe CBOI OTBET

a) 3aBUCUMOCTb MEKy CTOPOHOI MPSMOYTOJIbHUKA U €T0 TUIOIA/IbIO;

0) 3aBHCUMOCTb MEXIY CKOPOCThIO MOTOLIMKIIMCTA U BPEMEHEM €T0 JABWKCHUS;

B) 3aBUCUMOCTb MEX/1y KOJMYECTBOM TOBapa, KYIUIEHHOIO Ha OMPEIEIIEHHYIO CYMMY
JICHET, 1 €ro LEHOM.

I') 3aBUCUMOCTb MEKy CTOUMOCTbBIO TOBapa, KyIJIEHHOTO 110 OJHOM IIEHE, U €ro
KOJMYECTBOM

1) 3aBUCUMOCTb MEKy BPEMEHEM, 3aTPauye€HHOE Ha MMPOXOXKACHHUE ONPEAEIEHHOI0 yTH, U

CKOPOCTbI0, C KOTOPOU 3TOT MyTh ObUI IPOHICH;

€) 3aBUCHUMOCTb, IPU OJMHAKOBON MPOU3BOAUTEIBHOCTH TPYAA, MEXKIY KOJTNIECTBOM

paboYrX, BHIMOJHSIONIUX OMPEACIICHHYI0 paboTy, M BpEeMEHEM BBITTOJIHEHHUS TOM

paboThI; 3) 3aBUCUMOCTb MEX/1y IEPUMETPOM KBaJpaTa U €ro CTOPOHOI;

3. Kak n3menurcs momaap npsiMOyroibHHUKa, €CIIU €To

JUIMHY : a) YBeIUuuTh B 1,7 paza? 6) yMeHbLIUTH B 2,5 pa3za?

3anummte GpopMyiry, KOTOpOi yI00HO TOIB30BaThCS It 000CHOBAHHUS CBOETO OTBETA.

4. ITnomans npsimoyroiabHuka 120 cM2. Kak u3MEHUTCS IUPUHA MPSIMOYTOJIbHUKA, €CITH

€ro JUIMHY: a) YBeIW4YUTh B 3 paza?; 0) yMEeHbIINUTH B 2,5 paza?

anumute Gopmyity, KOTOpOH yI00HO MOJIb30BaThCA AJ1i 000OCHOBAHUS CBOETO OTBETA.

5.IIpu cmeHe BoabI B OacceitHe Kaxaple 2 MUH B Hero noctymaet S0, Kakoit o0bem

BOJIbI IOCTYMHT B OaccelH yepe3 19 mun?

6. PaccTositHre Mexay AByms ropojamMu Ha kapTte 9cM. Kakoro paccTosiHue Mexy

STHMH TOPOJIaMH Ha MECTHOCTH, eciu MaciuTad 1 : 3 000 000?

7.0auH pabounii 3a yac o0padaTeIBaeT 25 meTaneil u BHIIONHSAET BeCh 3aKa3 3a 124. 3a
CKOJIBKO YacOB BBITIOJHUT 3TOT K€ 3aKa3 JPyroi pabo4mii, €CIM 3a 4ac OH BBIMOJHSET Ha 5
nerainei 6osprre?

8.I1pu naBnenuu, paBHOM 18 atmMmocdepam, rasz 3annmaet o0beM 35cm3. Kakoit 00bem
JOJKEH



3aHMMAaTh TOT K€ ra3 Npu AaBiieHuu 28 atmochep?
9. Camorner, ckopocTb KOTOporo 550 KM/4, MpoJieTaeT pacCTOSTHUE MEXKIy TOpoJaMHt 3a
44. 3a CKOJIBKO 9acOB MPOMJIET ATO K€ PAaCCTOSHHE MOE3]], €CIIH ero CKOpocTh S0 km/4?

3.4. IIpumep npoekTa (rpynmnoBoro 1 HHANBUIYAJIbHOI0):

1. Coznanue npe3eHTanuu 1no TeMe «BrICKa3bpIBaHUA U IPEIUKATHD).

2. Haiigure B yueOHMKAX JIsl HAYAJIBHOM IIKOJIbI IPUMEPHI BHICKA3bIBAaHHUM ¢ KBAHTOPAMHU.
Kax yuammecs ycraHaBnuBaroT 3HadeHMs uX ucTuHHOCTU? OtTBeT obOocHyiite. [IpencraBbre
pe3yJIbTaThl B BUJE IPE3CHTALUH.

3. CoznaiiTe mpe3eHTanuio no TeMe «YucioBble paBeHCTBA M HEPABEHCTBAY.

4. Kak peanusyercsi TEOPETUKO-MHOKECTBEHHBIH TOAXOJ K BBEIEHUIO MOHATHUS
HATypaJIbHOTO YKCJIa U HyJs B HAa4aubHOU mmKose. Kak BBOASATCS NOHATUS HATYpPaJIbHOIO YHCIA U
HyJIsl, OTHOLICHHSI «pPaBHO», «MEHBIIE» M «OOJbIIE» HAa MHOXKECTBE B HayaJbHOM Kypce
matemaTtuku? IlperncraBpTe B BHAE CpPaBHUTENBHOM TaOMWIBI peajU3alMI0  TEOPETUKO-
MHOKECTBEHHOI0 IOAXOJa K BBEACHUIO IIOHATHUS HATypaJbHOro uuciaa u Hyias B YMK
«"apmonus» H.b. Mcromunoit u YMK «llIkona Poccun» M.H. Mopo.

5. Coznanue npeseHTanuu no teme «CUCcTeMbl CUMCIICHUS.

6. BeimonmHUTE HMCCIEIOBATENBCKOE 3aJaHMe: KaK M3Y4aeTcsl CMBICT OTHOIICHHH
«OoIpIIIe», «MEHBIIIEY, «PABHO» JJISl HATYPAJIbHBIX YHCEN, OJyYEeHHBIX B pe3yJbTaTe U3MEPEHUS
BennuuH. lIpuBenure npumeps! ynpaxsaeHudl u3 HKM, B KOTOpBIX HCIIONIB3YETCS 3TOT MOAXOA.
Odopmure pe3ynbTar B BUIE TAOIHIIBL.

7. Coznaiite npe3eHTanuo 1o TeMe «OTHOIIEHHE JeTUMOCTH Ha MHOYKECTBE HaTypaIbHbIX
YuCell, Er0 CBOMCTBAY.

8. BrImomHHUTE HCCIEI0BATENFCKOE 3aaHNe: H3YyYeHNEe HAUMEHBIIETO OOIIero KpaTHOTO U
HauOosbIero obmiero nenurens yncen B HKM va npumepe YMK «"apmonus» H.b. Mctomunoi#t 1
YMK «IIkona Poccun» M.1. Mopo. Ux ocHOBHBIE cBoiicTBaA. [IpuBeanTe mpuMepsl yIpaKHEHHUI
HA4YaJIbHOTO Kypca MaTeMaTHKH, B KOTOPBIX HESIBHO UCIOJIB3YIOTCS 3TH 3HAHUS.

3.5. Bonipocsl k IK3aMeHy:

1. IlonsiTHE MHOKECTBA, JNIeMEeHTa MHOKecTBa. [TycToe MHOXkecTBO. CriocoOb! 3a1aHus
MHOXECTB.

2. OTHOIIEHMS MEXIYy MHOKECTBaMH, UX H300pakeHHE C MOMOIIBI0 KpYyroB Oiinepa.
[Tpumeps! ynpakHEHNH U3 HAYaJIbHOTO Kypca MaTEMAaTUKH, B KOTOPBIX BCTPEYAIOTCS pa3IUYHbIE
CTIOCOOBI 33/1aHUSI MHOKECTB, BbIJICJIEHHSI TOJIMHOKECTB.

3. Omnepauun O0ObEJUHEHHMS M NEPECEUEHUs MHOXKECTB, 3aKOHBI 3THX omepauuil (c
JI0Ka3aTesnbCcTBOM). [IprMeps! yIpakHEHNH U3 Ha4aJIbHOTO Kypca MaTeMAaTHKH, ITPU BBITIOJIHEHUH
KOTOPBIX BCTPEYAIOTCS ONepali 00beIUHEHUS U IEPECCUEHHs] MHOKECTB.

4. Pa3HOCTP MHOXECTB, JIONIOJHEHHE K MOJMHOXXECTBY. 3aKOHbI 1e Moprana. [Ipumepst
yIpaXKHEHUH U3 HAYaJIbHOTO Kypca MaTeMaTHKH, B KOTOPBIX BCTPEUYAETCS PA3HOCTh MHOXKECTB,
JIONIOJTHEHUE K ITOJIMHOXKECTBY.

5. [NonsaTne knaccudukanum. PazoreHne MHOXKECTB Ha KJIACCHI IPH TIOMOIIN CBOMCTB.
Bunpl 3a1anuii Ha Kiaccu(pUKANUIO B HAYAIbHOM Kypce MaTeMaTHKH.

6. IlonsiTne ynopsaO4eHHOW Mapbl, AEKapTOBA MPOM3BEACHUS ABYX MHOKeCTB. CBoiicTBa
JIeKapTOBa YMHOXKEHUS JIBYX MHOXecTB. [IprMmeps! 3a1anuii, B KOTOPBIX yYaluecss BCTPEUArOTCS
C KOPTEXKAMH.

7. MaremaTudeckue MOHATHSA, UX 0COOCHHOCTH. OOBEM U COJEpIKAHHE TTOHSTHS.

8. OrHomeHus Mexay NOHATUAMH. I[Ipumepsl ympaXHEHHH W3 HadaJIbHOTO Kypca
MaTeMaTHKH, HANPABJICHHBIX HA PAacKpbITHE 00bEMa M COAEp)KaHHS IMOHATHS M POAO-BUIOBBIX
OTHOUICHUH MEX1y MOHATUSIMH.



9. Ompenenenue nousaTHsa. Buapl onpenenenuii. TpeOoBaHMS K ONPEAETICHUIO TOHATHH.
Onpenenenus NOHATUN B HAYAJIbHOM Kypce MaTeMaTHKH.

10. Onpenenenne nousTus. CTpyKTypa ONpeAeIeHHs OHATHS Yepe3 POl M BHIOBOE OTIIMYHE.

11. Pemenue 3a1a4 Ha pacro3HaBaHUE TI0 ONPEACIICHUSIM PA3InYHON CTPYKTYphl. [Ipumepsr
3aJJaHU{ Ha PACIIO3HABAHUE U3 HAYaJIbHOIO Kypca MaTeMaTHUKH.

12. lonsiTve BbICKa3bIBaHUS. DJIEMEHTApHBIE U COCTaBHBIE BHICKA3bIBAHUSI.

13. KoOHBIOHKIMS W JU3BIOHKIUS BBICKA3bIBAaHWH, 3aKOHBI JTHX omepanuid (¢
JI0Ka3aTeNbCTBOM). [IpuMmepbl 31eMEeHTapHbIX BBICKA3bIBAHWN, KOHBIOHKIHMHM M JIU3BIOHKIUHU
BBICKA3bIBAaHUI U3 HAYAJIILHOTO Kypca MaTeMaTUKH.

14. Orpumanue BbICKa3bIBaHUWA. 3aKOHBI OTpulaHus. OTpHIlaHWE KOHBIOHKIUH H
JU3BIOHKINN (C ToKa3zarenbcTBOM). [Ipumepsl oTpuiaHuil BBICKAa3bIBAHUN M3 HAYAJILHOIO Kypca
MaTEeMaTHKH.

15. INonsiTHe IpenuKara, ero 00JaCTH ONPEICIICHUST 1 MHOKECTBA HCTUHHOCTH.

16. KoHblOHKIMS IPEAUKATOB, TEOPEMa O MHOXKECTBE HCTHHHOCTH KOHBIOHKIHU
MIPEINKATOB (C JOKa3aTeabCTBOM). [IpruMepsl npeuKaToB U3 HAYaJIBHOTO Kypca MaTEMaTUKU.

17. Ju3broHKIms nmpeaukaToB. [IpuMepsl npeinkaToB U3 HauaJIbHOTO Kypca MaTeMaTHKU.

18. Teopema 0 MHOXECTBE UCTUHHOCTH TU3BIOHKIINH MTPEINKATOB (C JOKA3aTEILCTBOM).
ITpumeps! npenukaros u3 HKM.

19. TIlonsTre npeaukara, ero 00JIaCTb ONPEIEIEHUs] U MHOXKECTBA HICTUHHOCTH.

20.0O1punanue npeguKaToB, TEOPEMa O MHOKECTBE, HCTUHHOCTH OTPHULIAHUS ITPETUKATOB (C
nokasaresnbcTBoM). [Ipumepst npeaukatoB 3 HKM.

21. Bricka3pIBaHUS C KBAHTOPAMH, UX JIOTHUECKas CTpyKTypa. IIpumeps! BbIcka3bIBaHUM ©
kBaHTtopamu 3 HKM u ciocoObl ycTaHOBJICHHSI 3HAUEHUS] ©X UCTHHHOCTH.

22.Crioco0bl yCTaHOBIICHUS 3HAYEHUS] HCTUHHOCTH BBICKA3bIBAHUI ¢ KBAaHTOpaMHU (C
000CHOBaHUEM).

23. Bricka3biBaHUsI ¢ KBAaHTOPAMU, UX JIOrHYecKast CTpyKTypa. OTpHlLiaHie BRICKa3bIBAaHHIH C
kBaHTOpamu. [Iprmepsl Bricka3biBaHul ¢ kBaHTOpaMu n3 HKM.

24. OTHOIIEHHUE JOTMYECKOT0 CIIEI0OBAHUS 1 PABHOCHILHOCTH MEXy IPEAUKATAMH.

25. Heob6xonumble U OCTaTOYHbIE yCoBHA. [Ipumepsl npeioskeHnii HauyalbHOTO Kypca
MaTeMaTHKH, KOTOPbIE MOHO c(hopMynupoBaTh Co caoBamu: " ecii ..., To...", " Heooxoaumo", "
JIOCTAaTO4YHO ".

26. [Toustust Teopembl. CTpyKTypa TeopeMbl. Bubl TeOpeM, CBSI3b MEXKLy HUMH.

27. 3aKOH KOHTPANO3UIIUH, €T0 WLTIOCTpays Ha npuMepax. CopMynupyite TeopeMsl,
NIPEJICTABJICHUS O KOTOPBIX JIAeTCS B HAYAJIbHOM KypCce MaTeMaTHKH.

28. llonsaTHsa yMO3aKIIOUEHUs, paccyxaeHus. JleqykTuBHble ymo3akitoueHus. [Ipumepst
JIelyKTUBHBIX YMO3AKJIIOUEHUH U3 HAaYaJIbHOTO Kypca MaTEeMaTHKH.

29. [lonATus yMO3aKIIIOYeHHUs, paccyXeHus. He ne1yKTHBHbBIE yMO3aKITIOUSHHS.
ITpumepsl He NEeAYKTUBHBIX YMO3AKIIOUEHHH U3 HAYAJIBHOTO Kypca MaTeMaTHKH.

30. Ilonstue mokazatenbcTBa. CrIOCOOBI T0Ka3aTeNbCTBO. [IpuMeEpsI 10Ka3aTenbCTB U3
HA4aJIbHOTO Kypca MaTeMaTHKH.

Bonpocel K 3a4eTy ¢ OlleHKOM:

1. TloHsATHE COOTBETCTBUS MEXIy OdJIEMEHTaMH 2-X MHOXecTB. CrocoObl 3amaHus
COOTBETCTBHUS. B3aMMHO OJHO3HAYHBIE COOTBETCTBHA. PaBHOMOIIHBIE MHOXECTBa. lIpumepsl
COOTBETCTBHM, paccMarpuBaeMbix B HKM.

2. IlonsTne OMHAPHOTO OTHOIIEHMS MEXIY AJIEMEHTaMH OJHOTr0 MHOXKecTBa. CrocoObl
3aJaHus OMHAPHBIX OTHOIIEHWH. IIpumepsl OMHAPHBIX OTHOIIEHUH, C KOTOPBIMH BCTPEUYAIOTCS
y4alpecst Ha4ajabHbIX KIIACCOB.

3. llonatme oTHOmIEHHMsT Ha MHOXecTBe. CBOWCTBA OTHOLICHUI: pe(pIEKCHBHOCTS,
CUMMETPUYHOCTb, TPAH3UTUBHOCTh. OTHOIIEHNE KBHBAJEHTHOCTH M €TI0 CB3b C pa3dueHueM



MHOKECTBa Ha Kiacchl. llpuMepbl OTHOIIEHHH SKBHBAJEHTHOCTH, KOTOPHIE H3Y4YalOTCS B
Ha4YaJIbHOM Kypce MaTeMaTHKH.

4. Tlonsthe OTHOLICHHS HAa MHO)KecTBe. CBONCTBA OTHOILIEHHWH: aHTHUCUMMETPUYHOCTD,
TPaH3UTUBHOCTh, peQieKCUBHOCTb. OTHOIIEHWE TOPSAAKA, YIOPAJOYEHHOCTh MHOXKECTBA.
[Ipumeps! OTHOIIEHHS MTOPSAIKA B HAYAILHOM Kypce MaTeMaTUKH.

5. Onpenenenrie uncinoBout pyHkuu. CriocooOsl 3apanus GyHkiuu. JInaeHnas GyHkous, eé
cBoiicTBa u rpaduk. [IyTu ocymiecTBaeHUs MPONEAEeBTUKY NOHATHS (YHKIIUU B HAYAIBHOM Kypce
MaTeMaTHKH.

6. Onpenenenue yucioBor GyHKIMH. [Ipsmast MPOMOPIHUOHANTBEHOCTE, €€ CBOMCTBA U TpaduK.

[TyTu ocymiecTBieHUs MPONEIEBTUKY MOHATUS (PYHKIIUN B HAYAJIIBHOM KypCe MaTeMaTUKH.

7. Omnpeznenenue ynucnoBoil Gpynkuuu. OOpaTHas NPOMOPIHOHATIHLHOCTD, €€ CBOUCTBA U rpaduK.
[TyTn ocymiecTBICHUS MPOTIEAEBTHKY MOHATHS (GYHKIMU B HAYAJIbHOM Kypce MaTeMaTHKH.

8. Ilonsarue anredbpamveckoit onepanuu. 3aKoHbI anredpandyeckux onepamuii. [Ipumepsr
anredpanvecKux ornepaluii, pacCMaTpUBAaEMbIX B Ha4aJIbHOM Kypce MaTeMaTUKH.

9. TlonsTHe anreOpamyeckoi omepanuu. HeWTpalbHBIA, MOTIOMIAIONINA, CUMMETPUIHBIN
aneMmeHThl. [lpumepsl anreOpanueckux oOIepamuid, paccMaTpUBaeMbIX B HaudaJbHOM Kypce
MaTeMaTHKH.

10. PaznuuHbIe OIXOABI K TOCTPOSHUIO apU(pMETHIECKN HATYpaIbHBIX uncel. [lonsaTie 00
AKCUOMaTH4YeCKOM METOJIe TIOCTPOCHUs TeoprH. TpeGoBaHMs, IPEAbABIsIEMbIE K CHCTEME aKCHOM.

11.  AxcuomaTHuyecKoe OIpelejeHHe HaTypaldbHOro uyucia. OCHOBHbIE NOHATUSA U
oTHOIIEHUs, akcuoMbl [leano. CBOHCTBa OTHOLIEHUS «HEMOCPEACTBEHHO CJEN0BaTh 3a»,
M3y4aeMble B HAYaJIbHOM KypCce MaTeMaTHKHU.

12. Ompenenenue cnoxenus. Ero cymiecTBOBaHNE W €MUHCTBEHHOCTh. TabHIIa CIIOKEHUSI.
Hcnonb3oBaHre akCHOMAaTHYECKOTO MOX0/1a K CJI0KEHHUIO B HAYAIbHOM Kypce MaTeMaTHKH.

13. Onpenenenue cnoxeHus. 3aKOHbI CI0KEHUS HATYPaJIbHBIX YHCEIN (C JOKAa3aTeIIbCTBOM).
Kaxue 3aK0oHbI CII0’KEHUS U3y4alOTCsl B HA4aIbHOM Kypce MaTeMaTUKH?

14. Ompenenenne ymHOXkeHus. Ero cymecTBoBaHHEe M €IMHCTBEHHOCTb. TaOiuia
YMHOX€eHHUsI. VIconap30BaHNe aKCHOMATHYECKOTO MOAXO0/Ja K YMHOKEHHIO B HAaYaJIbHOM Kypce
MaTeMaTHKH.

15. Onpenenenre yMHOKEHHUS. 3aKOHBI YMHOKCHHS HATypaIbHBIX YHCE (C
JI0Ka3aTeNnbCcTBOM). Kakue 3aKOHbI YMHOKEHUS H3y4YalOTCsl B HAYAIHbHOM KypCe MaTeMaTHuKu?

16. OmnpeneneHre BBHIYUTAHUS HATYpPaJbHBIX YHCEN. YCJIOBHE CYIIECTBOBAHHS PA3HOCTH,
€ro eIUHCTBEHHOCTH (C JOKa3aTeNbCTBOM). [IpuBecTH mpuMepsl yrpakHEHU HA4aJIbHOTO Kypca
MaTEeMaTHKH, B KOTOPHIX BEIYUTAHHE PACCMATPUBACTCA KaK IEHCTBHE 0OOPATHOE CIOKEHHIO.

17. Onpenenenue aenaeHusl HaTYpPaJbHBIX YMCEN. Y CIOBUE CYILECTBOBAHMS YaCTHOTO, €r0
€IMHCTBEHHOCTh (C J0Ka3aTeabCcTBOM). IlpuBecTu mpumepbl ynpaKHEHHM HauyaldbHOIO Kypca
MaTeMaTHKH, B KOTOPHIX JICJICHHE pacCMaTPUBACTCS KaK IEHCTBUE 00OpAaTHOE YMHOKECHHIO.

18. HeBO3MOXHOCTH neNeHHS Ha HyJIb (C J0Ka3aTeabCcTBOM). [leneHue ¢ OCTaTKOM.
[IpuBecTn mpumepsl 3amaHUil M3 HAYAJILHOTO Kypca MaTeMaTHKH, TIPHU BBITTOJHEHUH KOTOPBIX
yyalirecs BBIIOJHSIOT I€JIE€HHE C OCTaTKOM.

19. VYmnopsao4eHHOCTh W Jpyrue CBOMCTBA MHOMKECTBA LIEJIBIX HEOTPHUIIATEIBHBIX YHCEIL
[IpuBecTu npumepsl ynpaKHEHUH U3 HA4YaIbHOIO Kypca MaTeMaTHKH, IPU BBIMOJIHEHUH KOTOPBIX
yuyaliyecss HESBHO HCHOJb3YIOT OMNpPEJEICHUsS OTHOLICHUH «OOJbILIe», «MEHbIIE», CBOMCTBA
MHO’KECTBa HAaTYPaJIbHBIX YUCEL.

20. Meto MaTeMaTHYECKOM UHIYKIIUH.

21. Kpatkue cBeneHHs O BO3HMKHOBCHUHW TIOHATHS HATYpalbHOTO 4YHUCIA M HYJIS.
Pa3znuynble MoAX0/bl K MOCTPOCHUIO MHOXECTBA LIEJIBIX HEOTPULATEIbHBIX 4YHCeN. TeopeTHko-
MHOKECTBEHHBIM MOJXO0J K BBEJICHHUIO MOHATUS HATYypaJbHOro 4uciaa M Hymad. OTHOLIEHHS
«paBHOY», «MEHbILIE» U «OO0JbIIE) HA MHOXKECTBE LEIbIX HEOTPUIATEIbHBIX ynced. Kak BBOAATCA
MOHATHS HATYpaJbHOTO YHCIAa W HYJSA, OTHOUICHHS «PaBHO», «MEHBIIE» M «OoIbIIe» Ha
MHOECTBE B HAYAJIbLHOM Kypce MaTeMaTHKU.



22. TeopeTHKO-MHOXECTBEHHBI CMBICII CyMMBI HEJBIX HEOTPHULATEIBHBIX YHCEI, €€
CYUIECTBOBAHHWE M €JIMHCTBEHHOCTb. T€0pEeTUKO-MHOXKECTBEHHBIM CMBICT 3aKOHOB CIOMCHHS.
JlaiiTe TEOpPETHKO-MHOKECTBEHHOE OOOCHOBAaHUE BBEACHUS MOHATUN CIOKEHHS U CYMMBI B
Ha4YaJIbHOM Kypce MaTeMaTHKH.

23.  TeopeTHKO-MHOXXECTBEHHBIH CMBICI Pa3HOCTH IIETBIX HEOTPHUIATEIBHBIX YHCEIL.
TeopeTuKO-MHOKECTBEHHBIN CMBICII IIPABHJI BBIYUTAHMS YMCIA U3 CYMMBl M CYMMBl M3 YHCIA.
JlaiiTe TEOpETHUKO-MHOKECTBEHHOE OOOCHOBAHWE BBEICHMS MOHSTHS BBIYMTAHUS U PAa3HOCTH B
HavyaJlbHOM Kypce maTteMmatuku. [IpuBenurte mpuMepbl BBIYMCIUTEIBHBIX MPUEMOB, B KOTOPBIX
MIPUMEHSIOTCS IPaBUJIa BEIUNTAHUSI YUCIIA U3 CYMMBI M CYMMBI U3 YHCJIA.

24.  TeopeTHMKO-MHO>KECTBEHHBIN CMBICI IPOU3BEACHHUS LENIBIX HEOTPULATEIbHBIX YUCEIL.

25. TeopeTHMKO-MHOKECTBEHHBII ~ CMBICI  3aKOHOB  yMHOxeHus.  OrmnpexneneHue
IIpou3BeIeHUs yepe3 cyMMy. Ha ocHOBE Kakoro onpeaeneHust U3y4aroTcsl HOHATUS YMHOXKEHMS U
MpOM3BEJICHNs B HaydalbHOM Kypce MareMatuku? Kak wu3ydalorcsi 3aKOHbI YMHOMKEHHS?
[IpuBenuTe nprMepsl BEIYUCIUTENBHBIX IPUEMOB, B KOTOPBIX OHH IPUMEHSFOTCSL.

25. TeopeTHKO-MHOXKECTBCHHBIH CMBIC] YaCTHOTO IIEJIOT0 HEOTPHUIATENFHOTO YHCIIA |
HaTypaJbHOI'O 4YHuCa. TeOpCTHKO'MHO)KeCTBCHHLIﬁ CMBICJT IpaBUJI ACJICHUA CyYMMbl U ITPOU3BECACHUA
Ha uHucno. JlaiiTe TEOpeTHKO-MHOKECTBEHHOE OOOCHOBAaHME H3YYCHHs B HAYaJlbHOM Kypce
MaTeMaTHUKH TMOHSITUH JACJICHUA M 4YaCTHOI'O. HpI/IBCI[I/ITe MOPUMCPLI BBIYUCIUTCIBHBIX IIPUCMOB, B
KOTOPBIX IPHUMEHSIOTCS IIPaBHJIa AETCHHU CYMMBI U TPOU3BEACHHS Ha YHCIIO.

26. Omnpenenenue ypaBHeHUs ¢ oAHON nepeMeHHoW. Kopenb ypaBHeHMs. MHOXeCTBO
KOpHeH ypaBHeHMs. PaBHOCuibHbIE ypaBHEHHs. Teopembl O PaBHOCWIJIBHOCTH YypaBHEHHMH (C
J0Ka3aTeNbCcTBOM). Kak TpakTyeTcs MOHSTHE YpaBHEHHMS B HAYaJbHOM Kypce MaTeMaTUKH?
KakoBbI crioco0b! perieHus: ypaBHEHHNA?

27. Onpenenenne HepaBeHCTBA ¢ IepeMeHHOM. Pemenre HepaBeHCcTBa. MHOXECTBO
peuieHuit

HEpaBeHCTBA. PaBHOCHUIIbHBIE HEpaBEHCTBA. T€OpeMBbl O PaBHOCHIIBHOCTH HEPABEHCTB (C
JoKa3aTenbCcTBOM). OCyIecTBICHHE TPOIMEAEBTUKN TOHATHS HEPaBEHCTBA C MEPEMEHHOW B
HaYaJIbHOM Kypce MaTeMaTHKH.

BonpocsI k 3a4ery:

1. Cmblic HaTYypaIbHOTO YHCIIA, OJTYYEHHOTO B pE3yIbTaTe U3MEPEHHs BETUYHH.
IIpuBenure npumeps! ynpaxsaenuit u3 HKM, B KOTOpBIX UCIONB3YeTCS ATOT MOAXOA.

2. CMBICH CI0KEHUS] HATYpaJIbHBIX YHUCEII, TIOTYYE€HHBIX B PE3YJIbTaTe U3MEPEHHsI BEJTUUNH.
IIpusenure npumeps! ynpaxsaenuit u3 HKM, B KOTOpBIX UCIONB3yeTCS ATOT MOAXOA.

3. CMbICIT BBIYMTAHHS HATYPaJIbHBIX YHCEI, TOJIyYEHHBIX B pe3yIbTaTe U3MEPEHHUS
BenuuuH. [Ipusenure npumeps! ynpaxsenuid u3 HKM, B KOTOPBIX HCIIOJIB3YETCS 3TOT MOAXON.

4. CMbICII YMHOXEHHUS HATYpAJIbHBIX YHCEJl, TOJIy4YeHHBIX B pe3yIbTaTe U3MEPEHHUS
BenuuuH. [Ipusenure npumeps! ynpaxsenuid u3 HKM, B KOTOpBIX HCIIOJIB3YETCS 3TOT MOAXON.

5. CwmbICn AeneHNs] HATypaJIbHBIX YUCEI, TOJYYEHHBIX B PE3YJIbTaTe N3MEPEHUS BEITUUUH.
IIpuBenure npumeps! ynpaxsaenuit u3 HKM, B KOTOpBIX UCTIONB3yeTCSA ITOT MOAXOA.

6. CMBICJI OTHOLIEHUS «OONbLIE» JUIS HAaTYPalbHBIX YUCEN, MOJYYEHHBIX B pe3yibTaTe
u3Mepenus BennuuH. I[Ipuenure mpumeps! ynpakHeHuil 3 HKM, B KOTOpBIX HCHONIB3yeTCS
9TOT MOJIXOJ.

7. CMBICT OTHOLICHHS «MEHbIIE» Ui HAaTypaJbHBIX YHCEN, MOJYYEHHBIX B pe3yibTare
n3Mepenus BennuuH. I[Ipuenure mpumeps! ynpaxkHeHuil 3 HKM, B KOTOpBIX HCHONIB3YyeTCS
9TOT MOJXOJ

8. CMbICT OTHOIIEHHS «paBHO» IJISi HATypajbHBIX YHCEN, TMOJyYEHHBIX B pe3yjbTaTe
u3Mepenus BennuuH. I[Ipuenure mpumeps!l ynpaxkHeHuil 3 HKM, B KOTOpBIX HCHONIB3yeTCS
9TOT MOJXOJ

9. IlonsaTue cuctemsl curciaeHus. Hermo3uunonHble U MO3UIIMOHHBIE CUCTEMBI CUHCIICHUS.

10. 3anuch 1 Ha3BaHHME YUCET B AECATUIHON CHCTEME CUHCIICHHS.



11. [aiiTe TeopeTndeckoe 000CHOBaHHME U3YYCHHUIO HYMEPAIllu B HAYAIBHOM Kypce
MaTeMaTHKH.

12. AAroput™m CIOXEHMsI  LEJbIX HEOTPULATEIBHBIX YHCENl B JECSITHUYHON CHCTEME
cuncienus. I[lpaBuna BBHIMOMHEHHWS  CJIOKEHHS MHOTO3HAUHBIX YHUCENI B HAYaJIbHOM Kypce
MaTeMaTHKH, UX 000CHOBAaHHE.

13. Anroput™M BBIYUTAHHUSA LEJIBIX HEOTPUIATEIBHBIX YHUCENI B JACCITUYHOW CHCTEME
CUHCJICHHUS.

14. TlpaBuna BBINOJIHEHHS BBIYUTAHUS MHOTO3HAYHBIX YHCEN B HAa4aJlbHOM Kypce
MAaTEMAaTHUKHU, UX 00OCHOBaHME.

15. AnropuTmbl YMHOKEHHSI MHOTO3HAYHBIX YHUCENl B JECATUYHON CUCTEME CUUCICHHS.
[IpaBuiia yMHOKE€HHSI MHOTO3HAYHBIX YHCEJ B HAYAIbHOM Kypce MaTeMaTUKH, MX 000OCHOBaHUE.

16. Jlenenue ¢ 0CTaTKOM.

17.AnropuTM AelieHrs LEIbIX HEOTPULATEIbHBIX YUCEIl B JECATUYHON CUCTEME CUMCIICHMUS.

18. IlpaBuna pgeneHUss MHOTO3HAYHBIX YHCEI B HAa4yaJIbHOM Kypce€ MaTeMAaTUKH, HUX
000CHOBaHUE.

19. [lo3uIMOHHBIE CHCTEMBbI CUWCIICHHUS, OTIUYHBIE OT JCCATHYHOW: 3alKiCh YHUCE,
apudmeTnyeckue 1eHCTBUS.

20. IIpumeHeHne TBOMYHON CUCTEMbI CUMCIICHHUS.

Bonpocsl k 3Kk3ameny.

1. 3agaua pacmupeHus MHOKECTBA HaTypasbHbIX uncen. [lonstue qpodu.

2.0cHOBHOE CBOKCTBO JipoOu. KakoB cMBICI MOHSTHS TpoOU B HAYATILHOM Kypce MaTeMaTHKu?
[IpuBenuTe MpUMEPHI YIPAKHEHUH, C TIOMOIIBIO KOTOPHIX (POPMHUPYETCS HOHATHE JPOOH.

3. OcHoBHOe cBoOMcTBO JnpoOu. [loHATHME TONOXKUTENBHOTO PAlMOHAJIBHOTO YHCIIA.
IIpuBenure mnpuMepbl yNPaXHEHWM HAYaJbHOIO Kypca MAaTEMaTUKH, B KOTOPBIX HESIBHO
YUHUTBHIBA€TCS OCHOBHOE CBOMCTBO Jpo0u.

4. OTHOIIeHNE paBeHCTBA HAa MHOKecTBe. CBolcTBa MHOXKecTBa. Kak cpaBHUBatoTCs ApoOu
B HA4YaJIbHOM Kypce MaTtemaTuku? [IpuBeaure npuMeps! yrpaxHEHUN.

5. OtHowenue nopsaka Ha MHOkecTBe. CBoiicTBa MHOXKecTBa. Kak cpaBHUBarOTCS Apo0H B
HA4YaJIbHOM Kypce MaTteMaTuku? [Ipusenure npuMeps! yrpaxHEHUH.

6. OnpeneneHne CyMMBI TIOJIOKUTENIBHBIX PALIMOHAIBHBIX YMCeN. 3aKOHbI CI0KEHHs (OAUH
C JnokazaTenbcTBOM). Kak TpakTyercst cioxeHue ApoOeil B HadajabHOM Kypce MaTeMaTHKHU?
IIpuBeaure npumepsl.

7. OnpeneneHne MPOU3BEACHUS MOJOXKHUTENIbHBIX PAlMOHAIBHBIX YUCEN. 3aKOHbI
YMHOE€HHs (OAMH C J0Ka3aTrenabcTBOM). Kakue ymnpakHEHHs HAayallbHOIO Kypca MaTeMaTHUKU
(bopMupyIOT NpeCTaBIeHNe 00 YMHOXKEHUH Apo0eii?

8. Ompenenenne pa3HOCTH MOJOKUTEIBHBIX PALMOHATBHBIX Yncell. [IpaBuio HaxoKaeHUs
pasHocTH (¢ BbIBOOM). Kak TpakTyeTcs BblUMTaHME ApPOOEH B HadalbHOM Kypce MaTeMaTHKH?
IIpuBeaure npumepsl.

9. OmnpeneneHye YaCTHOTO MOJOXKUTEIbHBIX PALMOHATIBHBIX dyncel. [IpaBuio HaXoKaeHUs
gacTHOro (¢ BbIBoAOM). Kakue ynpaKHEHUs Ha4yalbHOIO Kypca MaTeMaTHUKU (QOPMUPYIOT Y
MJIaJIINX HIKOJIbHUKOB MPEACTABICHHUE O JEJICHUU APOOeit?

10. 3anuch MONOXKUTENBHBIX PALIMOHAIBHBIX YHCEN B BUJE IECATUYHBIX ApoOeil. [lonsaTue
JECATUIHOU IpoOH.

11. Heobxonumoe u 10cTaTOYHOE YCIIOBHE MPEACTAaBICHUsT OOBIKHOBEHHOH IpoOu B BUie
KOHEUHOM JecsaTMuHOM. Kak mNoOHHMMaTh yTBEp)KACHUE «AecATHYHAs (opMa 3amucu sBIsETCS
paclIMpeHreM BIPaBO» JECATUYHON CUCTEMbI CUMCIICHHUS AJIs1 HATypaJIbHBIX YMCen?

12. TIpexacraBieHue palMOHAILHBIX YHUCEN B BUJC OCCKOHEUHBIX MEPUOIMUCCKUX JECATHUHBIX
npo6eii. [lpaBuia 3anmucy 6€CKOHEYHBIX AECATUYHBIX ApoOel B BUIe OOBIKHOBEHHOU. [Ipumepsl.



13.  HeoO0x0auMOoCTh pacHIMPEHUS] MHOXKECTBA MOJIOKUTEIBHBIX PAIUOHAIBHBIX YHCEI.
Cy1ecTBOBaHUE YUCEII, OTIMYHBIX OT PAlMOHATBHBIX.

14. TlonsTue uppaunoHagbHOro yKcia. [I[puBecTu mpuMepsl A1eCATUUHBIX APOOeid,
SIBIISFOIIUXCS PAIlIOHATIBHBIMHU YHCIIAMHU.

15. OnpeneneHne OTHOUICHHUS IETMMOCTH Ha MHOKECTBE LIEJIBIX HEOTPUIATEIbHBIX YUCEIL.
CBoiicTBa OTHOIIEHUS IETUMOCTH.

16. JIenuMOCTbh CyMMBI LEJIBIX HEOTPUIATEIBHBIX YHCE.

17. lenuMOCTh pa3HOCTH LIEIBIX HEOTPUIATENBHBIX YHCEI.

18. JlenuMoCTh MPOU3BEACHHUS LENIbIX HEOTPULIATETIBHBIX YUCEIT

19. IlpwsHaku nmenmmocTH Ha 2, 3, 4. IlpuBemuTe MpUMephl yIpaKHEHUH W3 HAYAIBLHOTO
Kypca MaTeMaTHKH, B KOTOPBIX HCIIOJIB3YIOTCS MOHATHE JEJIMMOCTH, CBOMCTBA OTHOLIEHMS
JEJIMMOCTH, TEOPEMBI IETUMOCTH.

20. Ilpum3Haku menmmocTH Ha 5, 9, 25. IlpuBenuTe NMpuUMepsl yIpa)KHEHUH W3 HAYaJIBHOTO
Kypca MaTeMaTHKH, B KOTOPBIX HCIIOJIB3YIOTCSI NOHATHE JAEIUMOCTH, CBOWCTBA OTHOIICHUS
JEJIMMOCTH, TEOPEMBI IETUMOCTH.

21. TlpocTeie U cocTaBHbBIE YKcia. Pemero DpaTocdena. beckoHeuHOCTh MHOKECTBA MTPOCTHIX
yucena. MoKHO JIM 5TH 3HaHUS MCIIOJIL30BaTh B O6y‘-ICHI/II/I MaTEMATUKE MJIaalInux IIKOJBHUKOB?

22. Hammenblee o0iee KpaTHOE W HaWOOJBIIMKA OOIIWK JenuTenb yuced. VX ocCHOBHBIE
cBoiictBa. Ilpu3Hak neauMMocTH Ha cocTtaBHO€ uucio. llpuBeaure mNpuUMephl yNpaKHEHUN
HA4YaJIbHOTO Kypca MaTeMaTHKH, B KOTOPBIX HESIBHO UCIOJIB3YOTCS 3TU 3HAHUS.

23. AJropuTMBI HaX0XKJICHHS HAMMEHBINEro oomero kpatHoro. Kakue 3HaHus 1 yMeHUs
MJIaIIIUX HIKOJIBHUKOB TOTOBAT UX K U3YYEHHIO JTaHHOU TeMbI B 5-6 Kinaccax?

24. AnropuTMmbl HaXOXKJIEeHUS HanOoJbIIero oomero aenurens. Kakue 3HaHUS 1 yMEHHS
MJIAJIIMX IIKOJIBHUKOB TOTOBSIT UX K U3YUYEHUIO TaHHOM TeMBbI B 5-6 kiaccax?

25. CranaapTHble €IMHUIBI JUTMHBI, OTHOIICHUS MEX Ty HUMU. Kak TpakTyeTcs MOHsITHE
JUITMHBI B HAYaJIbHOM Kypce MateMaTuku? Kakue e JMHULBI JUTMHBI B HEM paccMaTpUBAIOTCS?

26. ITnomanp miockoi ¢purypsl. CriocoObl u3MepeHust iomaaen puryp.

27. PaBHOBeNIMKHE U paBHOCOCTaBlIeHHbIE pUrypbl. Kak TpakTyercs u3sMepeHue IIomaam B
HAa4YaJIbHOM KypCe MaTEMaTHKH?

28. ITnomanap miockoii ¢purypsl. Kakue criocoObl n3MepeHus MI0aa paccCMaTpUBAIOTCS B
HA4YaJIbHOM KypCe MaTEMaTHKH?

29. TlpubnmkeHHOE U3MEPEeHHUE TUIONIaIu KpUBOIMHEHOW Gurypsl. Kakue crocoOsr
M3MEpEHUS MJIOLAAN PACCMAaTPUBAIOTCS B HAYAJIIbHOM KypCe MaTeMaTUKU?

30. TInomrane mmockoit purypsl. [Inomans npsiMoyronbHuKa (¢ oKazaTenbCcTBOM). Kak
00OCHOBBIBAETCSI BBIYHMCIICHUE TUIONIAIU MPSIMOYTOJIbHUKA B HAYAIIBHOM KypCe MaTeMaTUKHU?

31. Ilnomanp miockoi ¢urypel. [lnomans mapamienorpaMMa, TPEYrOJIbHUKA U JIPYTHX
¢uryp (c nokazarenscTBoM). Kak 000CHOBBIBaeTCS BBIYMCICHHE TUIONIAIN KBA/IpaTa B HAYaIbHOM
Kypce MaTeMaTHKH?

32. TInomaap mwiockoi ¢purypsl. [Lnomans kpyra (¢ moka3zaTesbcTBoM). Kak
00OCHOBBIBAETCSI BBIYHMCIICHHUE IIJIONIAU Kpyra B HAa4aJIbHOM Kypce MaTeMaTHKH?

33. Tlmomans kpuBouHEWHOU purypsl. [Lnomans kpyra. [IpubamkeHHOEe H3MEepeHHE
IUIONIAIM KPUBOJUHEHHON (PUTypHI.

23. PaBHOBenukue U paBHOCOCTaBJIeHHbIE (Gurypsl. [Inomans npsiMoyronbHukKa,
napajuiesiorpaMma, TpeyroJibHUKaA.

24. OObem Tena, ero OCHOBHBIE CBolicTBa. M3mepenne oopema. Enuaniier oobema,
OTHOIIIEHNE MEeX Ty HUMHU. DOpMyITbl 00bEMOB HEKOTOPBIX TEI.

25. Macca tena - e€ u3mepenune. Kakne eTMHUIIBI, CBOMCTBA U ICUCTBUS HAJI ATOU
BEJTMYMHON PacCMAaTPUBAIOTCS B HAYAIBHOM KypCe MaTeMaTHUKN?

26. Macca Tena - e€ usamepenne. Kak popmupyrorcs npencraBieHus 00 3TOW BEIHIUHE B
HAaYaJIbHOM KypCe MaTEeMaTHKH?



27. O6wem Tena - ero m3mepenue. Kak popMupyroTcs npeacraBieHus: 00 STOW BETMYMHE B
Ha4YaJIbHOM Kypce MaTeMaTHKH?

28. O0bem Tena - ero m3mepeHue. Kakue equHUIBI, CBOWCTBA U JEHCTBUS HAJl 3TON
BEJINYMHOM paccMaTpUBAOTCS B HAYaJIbHOM Kypce MaTeMaTUKH?

29. 3aBUCHUMOCTHM MEXIy BEJIUYMHAMHU: CKOPOCTHIO, BPEMEHEM U PACCTOSHUEM MpU
paBHOMEpHOM JBIKeHMH. Kakue 3aBHCHMMOCTH paccMaTpUBAarOTCSI B HA4YalbHOM Kypce
MaTeMaTUKH?

30. 3aBHCHMOCTH MEX]y BeIMYMHAMU: IIEHOW, KOJIMYECTBOM M CTOUMOCTHIO. Kakue
3aBHCHUMOCTH pPacCCMaTPUBAIOTCS B HAYAJIBHOM KypCce MaTeMaTUKu?

4. OEHKA PE3YJIbTATOB OBYYEHUSA B COOTBETCTBUMU C
UHIUKATOPAMM JOCTUKEHUS KOMIIETEHIIAM

NYK - 1.1. CtaBUT ¥ aHATM3UPYET 3a/1a4y, BRI €€ 0a30BbIe COCTABIISOIINE
VYK - 1.2. OcymiectBisieT NoUckK, 00paboTKy, aHAJIN3 U CUHTE3 MH(DOpMALIUU IJIs PEILICHUS
MOCTaBJICHHBIX 3a/1a4
NVYK - 1.3. PaccmaTpuBaeT pa3auyHble BAPUAHTBI PELICHHSI TIOCTABJIEHHBIX 33a4 Ha
OCHOBE CUCTEMHOT0 MOJX0/a, HAYYHBIX METOJIOB U JOCTUKEHUHN
NVYK - 1.4. IlporHo3upyeT NpakTHYECKHE MOCIEACTBUS PA3ITUUHBIX CIIOCOOOB PEIICHHS
MOCTABJICHHBIX 3a/1a4
NVYK - 4.4. IIpumensieT ”HPOPMALTMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH JUTS PELICHUS
Pa3IMYHBIX KOMMYHUKAaTUBHBIX 33724
NVYK - 6.1. Onpenenser 3aga4u ¥ TPa€KTOPUIO CAMOPA3BUTHUS B KOHTEKCTE
npoQecCuoHaNbHOM AESATENbHOCTH Ha KPATKOCPOUHYIO U JOJITOCPOUYHYHO MEPCIIEKTUBBI
NVYK - 6.2. OcozHaeT BO3MOXHOCTH HENPEPHIBHOTO 00pPa30BaHUs U PEANTU3YET UX C
YYETOM JINYHBIX MOTPEOHOCTEN 1 TpeOOBaHHI TPOPECCHOHATBHOTO PHIHKA TPYAA
NVYK - 6.3. Peasin3yeT NPUHIIUIIBI CAMOOPTraHU3aIUH B TUYHOCTHOM U TTPOGECCHOHATBHOM
pa3BUTHHI
NOIIK - 3.3. Ucnonbk3yeT npuemsl pa3BUTHSI MOTUBALIMKM 00YYarOIIUXCS K COBMECTHOM U
WHIMBUAYAbHON Y4eOHOW M BOCTIMTATENILHON e TETbHOCTH
HOIIK - 5.1. OcymiecTisieT KOHTPOJIb ¥ OLIEHKY PE3YJITATOB O0Y4EHHsI B COOTBETCTBHU C
YCTQHOBJICHHBIMU TPEOOBAaHUSIMU K 00pa30BaTEIbHBIM pe3yIbTaTaM 00yUJaromIuXCs
NOIIK — 8.1. IeMOHCTpUpYET clieliMalIbHbIE HAYYHbIE 3HAHUS B M1E€JarOrHYECKOM
JESATEIBHOCTH
HUIIK - 3.1. Bnazmeer conepkaHueM NPENOIaBAEMbIX MPEAMETOB B COOTBETCTBHH C
TpeOoBaHUsIMH (peZiepalIbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U
OCHOBHO#1 00111€00pa30BaTeIbHON POTPAMMBbI
HIIK - 3.2. Ucnoas3yeT cuctemMy 0a30BbIX HAYYHO-TEOPETHUECKUX 3HAHUH U
MPAKTHYECKUX YMEHH B mpodeccronanbroit nestenbrocTr UIIK - 3.3. Peanusyer
coJiepykaHue y4eOHBIX PEIMETOB B COOTBETCTBUH € TPeOOBaHUAMHU (heepaIbHbIX
rOCyIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M OCHOBHOI 00111€00pa3oBaTeIbHOM
MPOTPaMMBI

HeynosJi.: He TOCTUTHYT

Ynosia. [loporoBslii ypoBeHb: 3HaeT: 0a30BbIC COCTABISIONINE 33/1a4H, KAK OCYIIECTBUTH,
MMOMCK, 00pabOTKy, aHalIW3 M CUHTE3 WHGOpPMAIMHM JJIs PEIICHUS IMOCTABJICHHBIX 3ajad
pa3IM4Hble BAapUAHTHI PEIIEHUS MOCTABJIEHHBIX 3a/Jlad Ha OCHOBE CHCTEMHOIO MOAXO0/a,
HAay4YHbIX METOJIOB U JOCTHKeHUU. Paznuunbie coBpemeHnHble MKT-TexHONIOrMU co3/lanHus,
0o0paboTku u mepenaun HHGOpPMAIMK. TEOPEeTHYECKUE OCHOBBI IIPUEMOB Pa3BUTHUS
MOTHUBAIINK OOYYAIOIIUXCS K COBMECTHON M WHAMBUIAYaTbHON y4eOHON M BOCIHUTATEIHLHOMN



NEeSITETBHOCTA HAa  YpPOKaX MAaTeMaTHUKH; TEOPETHYECKHE OCHOBBI  BO3MOXHOCTEH
OCYIIECTBIICHUSI KOHTPOJISI M OLICHKH Pe3yJIbTaTOB OOYYCHUS] MaTEMAaTHKE B COOTBETCTBHU C
YCTaHOBJICHHBIMU TPEOOBAaHUSIMH K 00pa30BaTENbHBIM PE3yJIbTaTaM MIQINIMX NIKOJIbHUKOB.
Teoperudeckue OCHOBBI CIICIMATbHBIC HAYYHbIC 3HAHHS B TIEArOTHYCCKON JEATCILHOCTH B
KOHTEKCTE OpraHu3allid MaTeMaTHueckod moarotoBku. ColepkaHue HAYalbHOTO Kypca
MaTeMaTHKH B  cooTBerctBUM ¢  TpeboBammamu DPIOCHOO w  ocHOBHOM
00111e00pa3oBaTeIbHON MPOrPAMMBI.

Xopomo. ba3oBblii ypoBeHnb: 3HaeT: 0a30Bble COCTaBISIONIAE 33/1a9d, KaK OCYIIECTBHUTb,
MOoWCcK, 00pabOTKy, aHanW3 W CHHTE3 WH(OPMAIMH [JIs PEIICHUS ITOCTABICHHBIX 3a1ad
pa3nuYHble BapUAHThHl PEIICHHS IOCTABICHHBIX 3aJad HAa OCHOBE CHCTEMHOIO IOIXO[a,
Hay4YHBIX METOAOB W AoCTHxkeHui. Pazmuunble coBpeMeHHble MKT-TexHOMOrMM CcO3MaHMs,
00paboTku u mepeaaun UHPopManuu. TeopeTHYecKHe OCHOBHI IPHEMOB Pa3BUTHUS
MOTHBAIMK OOYYAIOMIMXCSI K COBMECTHOM M MHAMBUAYaJbHOW Y4eOHOM M BOCIUTATENbHOU
NESITeTPHOCTH HAa  ypOKax MaTeMaTHKH;, TEOPETHYECKHE OCHOBBI  BO3MOKHOCTEH
OCYIIECTBJICHUSI KOHTPOJISL M OLIGHKU Pe3ylbTaToB 00OyUCHHs MaTeMaTHKE B COOTBETCTBHU C
YCTaHOBJICHHBIMU TPeOOBAaHUSIMH K 00pa30BaTEIbHBIM PE3yJIbTaTaM MJaIIINX MIKOJIbHUKOB.
Teoperuueckue OCHOBBI CHIELUAIBHBIC HAYYHbBIE 3HAHHUS B NIEAArOrMYECKO JEATENBHOCTH B
KOHTEKCTE OpraHM3aluu MaTeMaTuieckoil moaroroBku. Coaep:kaHue HayalbHOro Kypca
MareMatTuku B cooTBerctBuu ¢ TpeboBanusMu DI'OC HOO wu  ocHOBHOU
001e00pa3oBaTeIbHON MPOrPaMMBI.

YMeeT: CTaBUTh M aHAJIM3UPOBATH 3aJady, BBIIEISS €€ 0a30Bble COCTaBIISIIOIINE,
paccMaTpuBaTh pa3jIM4HbIC BapUaHThl PEIICHMs IIOCTABJICHHBIX 3alad Ha OCHOBE
CHUCTEMHOTO ITOIX0/1a, HAYYHBIX METOJOB U JOCTHKEHUH, IPOTHO3UPOBATH PAKTHUECKUE
MOCJECTBUS PA3IMYHBIX CIOCOOOB peIIeHWs TOCTAaBICHHBIX 3a7a4 U3  chepsl
MaTeMaTHueckoro oOpasoBanusa. [IpuMeHsTh HHPOPMAIMOHHO-KOMMYHHKAIIIOHHBIC
TEXHOJIOTUM CO3JaHus, 00paboTKH, mepepayn MHGOpMALMU JUIsl PEeIIeHUs Pa3IuuHBIX
KOMMYHUKATHBHBIX 3a/1a4. Vcronb30BaTh MpreMbl Pa3BUTHS MOTHUBALMU O0YyYaIOLIUXCS
K COBMECTHOW U MHAMBUAYaJIbHON yueOHOM M BOCIIMTATENLHON JESTEIbHOCTH Ha YPOKax
MaTEMaTHKH; OCYIIECTBIISATh KOHTPOJISI U OLICHKH PE3yJbTaTOB OOyYeHHUS MaTeMaTHUKE B
COOTBETCTBHHM C YCTAHOBJICHHBIMH TPEOOBAHHSIMH K OOpa30BaTEIBbHBIM pe3ylibTaTaM
MJIAJIIMX [IKOJBbHUKOB; JI€MOHCTPUPOBATH CII€MaJbHblE HAay4YHbIE 3HAHHUS B
[E€JarOTUYECKOM JESITEIbHOCTH B KOHTEKCTE OpPTaHU3al[ii MaTEMaTHYECKOM MOArOTOBKHY;
peann30BBIBaTh COJEPKAHNE MaTeMaTUKN B cOOTBeTcTBUU ¢ TpeboBanusimu OI'OC HOO
W OCHOBHOW 00111€00pa30oBaTeIbHON MPOTPaMMbl; OPTraHU30BBIBATH CAMOCTOSITEIBHYIO
JEeSITeBHOCTh 00yUaromUXCs 10 MaTeMaTHKEe; aHATM3UPOBaTh y4eOHYI0 M BHEYYEOHYIO
NEeSTeNIbHOCTh O0YYaroIIMXCsl [0 MaTeMaTHKe W KOPPEKTHpPOBaTh 0Opa30BaTEIbHbBIN
MpOLIECC C LENbI0 TOBBIIEHUS JHUYHOCTHBIX, MHPEAMETHBIX W METANPEAMETHBIX
pe3yJbTaTOB 00YUYEHHUS.

Brnaneer: HaBbIKaMH TOCTaHOBKHM W aHAM3a 3ajladyM, BBIACTS ee 0a30BbIe COCTABIISAIONINE,
paccMaTpuBaTh PA3JIMYHBIC BaApUAaHThI pCUHICHUA IMMOCTABJICHHBIX 3aa4 Ha OCHOBE CUCTEMHOI'O
MOJIX0/1a, HAYYHBIX METOJIOB M JOCTKCHUH, IPOTHO3UPOBAHUS MPAKTHYECKHUX TOCIIEICTBUI
Pa3NUYHBIX CIIOCOOOB peIIeHHS MOCTAaBICHHBIX 3anad U3 cQepsl MaTeMaTH4ecKOro
06pa30BaHI/I$[. HaBpikamMu ncnosib30BaHUS IIPUEMOB pa3BUTHUA MOTUBALIUH o6yqa}01m/1xc;{ K
COBMECTHOW M HWHAWBHIYaJbHOW Y4eOHOM W BOCHHTATENbHON NESTENPHOCTH Ha YPOKax
MaTeMaTHKH. HaBbIkaMH OCYILECTBIICHHMS KOHTPOJII M OLIEHKU pe3yJbTaToB OOy4deHHs
MaTeMaTHKe B COOTBETCTBHM C YCTaHOBJIEHHBIMH TpPeOOBaHMAMU K 0Opa30BaTEIbHBIM
pe3yiabTaTaM MJIaJIUINX HIKOJBbHUKOB.

OtanyHo. Beicokuii ypoBeHb: 3HaeT: 6a30BbIe COCTABISIONINE 3a]a4l, KaK OCYIIECCTBUTS,
MOUCK, 00pabOTKy, aHaNW3 W CHHTE3 WH(POPMALMHU JJS PEUIeHHs MOCTABJICHHBIX 3aJlad



pa3nuYHble BapUaHThl PEIICHHs IIOCTABIEHHBIX 3a/Jad HAa OCHOBE CHUCTEMHOIO IOJXO[a,
Hay4YHBIX METOJOB M JocTikeHui. Pasnuunbie coBpemeHHble MKT-TexHONOrMU cO3/1aHus,
00paboTku u mepeaaun UHPopManuu. TeopeTHYecKHe OCHOBBI IPHEMOB PAa3BHTHUS
MOTHBAIIMX O0YYAIOIINXCS K COBMECTHOW M MHAWBUAYAIbHON yIeOHOM

W BOCIUTATEIbHOW NEATEIBHOCTH Ha YPOKAaX MAaTEMAaTHKH; TEOPETUYECKHUE OCHOBBI
BO3MOYKHOCTEH OCYILECTBIICHHUS] KOHTPOJIS U OIICHKU Pe3yJIbTaTOB 0Oy4YeHHUs] MaTeMaTHKe
B COOTBETCTBUH C YCTAHOBIICHHBIMH TPEeOOBaHUSIMHM K OOpa3oBaTENbHBIM pE3yJbTaTaM
MJIQJIINX IIKOJBHHUKOB. TEOpETHYECKHE OCHOBHI CHELUAIBHBIC HAyYHBIE 3HAHUS B
IIEJarOTUYECKOM AESTENIBHOCTH B KOHTEKCTE OPraHU3all MaTEMAaTHIECKON ITOATOTOBKHU.
ConepxaHue Ha4yagbHOTO Kypca MaTeMaTHKH B COOTBETCTBUHM C TPeOOBaHUSIMHU
®I'OCHOO u ocHOBHOM 00111€00pa30BaTEIIBHON MPOTPAMMEI.

YMeeT: CTaBUTh M aHAJIM3UPOBATH 3ajady, BBIIEsS ee 0a30Bble COCTaBISIIOIINE,
paccMaTpuBaTh pa3IWYHBIC BapUaHTHl PEIICHMs IIOCTAaBICHHBIX 3aJad Ha OCHOBE
CHUCTEMHOTO ITOIX0/1a, HAYYHBIX METOJOB U JOCTHKEHUMN, IPOrHO3UPOBATH PAKTUIECKUE
MOCTENCTBUS PA3IMYHBIX CIOCOOOB peIIeHHs MOCTAaBIECHHBIX 3a7ad U3  cepsl
MaTeMaTHueckoro ooOpasoBanus. [IpuMeHSITH WHPOPMALMOHHO-KOMMYHUKAIIMOHHEIE
TEXHOJIOTUH CO3JaHus, 00paboTKH, mepepayr MHGOPMAIMK JUIS PEIICHUS Pa3TUYHBIX
KOMMYHHKATHUBHBIX 33/1a4. VICIOIb30BaTh MPUEMbI Pa3BUTHS MOTHUBAIMH O0YyYaIOMIUXCS
K COBMECTHOM M MHJMBUAYaJIbHON y4eOHON U BOCIIUTATEIBbHON IE€ATEIILHOCTH HAa YPOKax
MaTEeMaTHKH; OCYILECTBIIATh KOHTPOJS U OLIEHKH pe3yJIbTaTOB OOy4eHUs] MaTeMaTHUKE B
COOTBETCTBHHM C YCTAHOBIICHHBIMH TpeOOBaHHMAIMH K OOpa30BaTEIbHBIM pe3yibTaTaM
MJIAJIINX IIKOJBHHUKOB; JIE€MOHCTPUPOBATH CIIELHAJIbHbIE HAay4YHbIE 3HAHMS B
[EeJarOTHYECKOM AESITEeIbHOCTH B KOHTEKCTE OpraHrU3al[ii MaTeEMaTHYeCKOM OArOTOBKHY;
peaNn30BbIBaTh COEPIKaHNE MaTEMaTHKU B COOTBETCTBUH ¢ TpeboBanusmMu GI'OCHOO
U OCHOBHOH 00111€00pa30BaTeNIbHON MPOTpaMMbl; OPraHM30BBIBATH CAMOCTOSITEIBHYIO
NeSTeNIbHOCTh O0YYarOIMMUXCs TI0 MaTeMaTUKe; aHaJU3UPOBaTh YUeOHYI0 M BHEYYEOHYIO
NeSTeNIbHOCTh O0YYaroMMXCsl M0 MaTeMaTHKe W KOPPEKTHPOBAaTh 0Opa30BaTeIbHBIN
MpoLlecC C UENbI0 TMOBBILICHUS JIMYHOCTHBIX, MPEAMETHBIX W METalpeaMETHBIX
pe3yIbTaTOB O0YUYECHHS.

Brnaneer: HaBbIKaMM NMOCTAHOBKM M aHANM3a 3a]laud, BBIAENSAS ee 0a30BbIE COCTaBIISIOLINE,
paccMaTpuBaTh Pa3iUYHbIC BAPUAHTHI PELLICHUS IIOCTABJICHHBIX 33/1a4 HA OCHOBE CHCTEMHOTO
nmoaxonaa, HaAy4HbIX ME€TOJO0B U ):[OCTI/I)KGHI/II‘/'I, IIPOrHO3MPOBAHUA TPAKTUYCCKUX HOCJIGI[CTBI/II\/'I
Pa3IMYHBIX CHOCO6OB peuI€HUA TIIOCTAaBJICHHBIX 3aJda4 U3 C(’pepm MaTEMATHUYCCKOI'O
obpazoBanus. HaBeikaMu pa3paboTKH COOCTBEHHBIX IM(POBBIX 00pa30BaTEIbHBIX PECYPCOB
o MatemMaruke. HaBblkaMu MCIIONIB30BaHMs IPUEMOB Pa3BUTHSI MOTUBALMN O0YYArOIINUXCS K
COBMECTHOM M WHAMBHIYAJIbHOW y4eOHOM M BOCHMTATEIbHOH AEATENBHOCTH HA YPOKax
MaTeMaTuku. HaBbikamu OCYHICCTBJICHUA KOHTPOJA U OLCHKHW PE3YJIbTAaTOB O6y‘-IeHI/IH
MAaT€MAaTUKE B COOTBETCTBHMM C YCTAaHOBJICHHBIMUA Tpe6OBaHI/IHMI/I K O6pa30BaTe.HBHBIM
pesyibpTaTaM MJAAIIMX INKOJBHUKOB. HaBblkaMu AeMOHCTpaluM clielMalbHble HAy4HbIE
3HAaHUsI B IIE€JarorMYeCcKOd NEesTeIbHOCTH B KOHTEKCTE OpraHU3allMd MaTeMaTHYeCKOH
noAroToBku. llpmemaMu peanusanuy MaTeMaTH4ecKOro oOpa3oBaHUS B COOTBETCTBHU C
tpedoBanusimMu ®I'OCHOO

U OCHOBHOM 001e00pa30oBaTebHON MNPOrpaMMbl, OpraHU3alUU CaMOCTOSTEIbHON
NeSTEILHOCTA O0YyJaroIUXCsl TI0 MaTEMAaTHKE; aHAJIM3UPOBAaTh YUeOHYI0 M BHEYYEOHYIO
NeSTeNILHOCTh O0YyYaloMMXCsl M0 MaTeMaTHKe W KOPPEKTHPOBAaTh 00pa30BaTEIbHBIN
MPOIIECC C UENbI0 TOBBIIICHUS JIMYHOCTHBIX, MPEAMETHBIX W METalpPEAMETHBIX
pe3ybTaTOB 00YUYEHHUS.
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