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1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 | obecrieuenrie TOTOBHOCTH CTYACHTA K YCBOCHHIO TCOPETUUCCKHUX OCHOB HAYaJIbHOT'O KypCa MaTEMAaTHUKU,

1.1.2 | popmupoBaHue KOMIETEHIUN, HEOOXOTUMBIX ISl TPO(ECCHOHATBHOM ASSITENbHOCTH U CBSI3aHHBIX C OBJIaICHIEM
CHUCTEMOM 3HAHWU ¥ YMEHUH, COCTaBJIAIOMNX HAYIHYIO OCHOBY MATEMAaTHYECKOTO 00pa30BaHMsI M IIINX INKOJIbHUKOB H
00eCTIeYrBAIONTYI0 BOBMOXKHOCTH UX Pa3BUTHS CPEACTBAMH MAaTEMATHKH.

1.2. 3AJAYHN OCBOEHUA TUCHUITJIMHBI (MO YJIS)

1.2.1]- (I)OpMI/IpOBaTI) MNPEACTABJICHUSA O COUUAIIBHBIX, KYJIIbTYPHBIX U HCTOPUYCCKUX (baKTOan CTaHOBJICHUA MaTCMaTUKU,

1.2.2]- (I)OpMI/IpOBaTI: OCHOBBI JIOTUYCECKOI'0, aJITOPUTMHUYCCKOI'0O U MATEMATHYCCKOI'O MBIIIJICHU A

1.2.3 | - bopMupoBaTh yMEHHS IPUMEHATH MOTYICHHBIC 3HAHMUS MIPU PEIICHIH PA3INIHBIX 33/1a9, B TOM UHCIIe
npo¢eccuoHabHbIX;

1.2.4 | - bopMupoBaTh IpeaCTaBICHNS O MaTEMaTHKE KaK 9aCTH O0IEUeTI0BEUECKOH KYIIbTYPhI, YHUBEPCAIEHOM SI3BIKE HAYKH,
MO3BOJIAIOLIEM OIUCBIBATh U U3Y4aTh PEAIbHBIC IIPOLECCH U SIBICHUS.

2. MECTO JUCIAIIVIMHBI MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Huka (paznen) OIT: | K.M.07

2.1 | TpeGoBaHus K npeaBapUTeJbHOI HOATOTOBKE 00y4Yalolerocs:

2.1.1 | st ocBOEHHS AUCIUILTHHEL «MaTtemaTikay 00ydaronmecs HCIOIb3YIOT 3HAHUS, YMEHNS,

2.1.2 | crtoco6mr ACATCIIBHOCTU U YCTAHOBKH, C(I)OpMI/IpOBaHHBIC B X01€ N3YUCHUA KypCa MaTEMAaTHKU

2.1.3 | (anrebpa 1 Havama aHAIN3a, TEOMETPHS) B CpefHer 00meoOpa3oBaTeIbHOIl MIKoITe.

2.2 | AucuMnauHbl (MOAYJIN) M MPAKTUKH, 1JIS1 KOTOPbIX OCBOECHHE JAHHOI JTUCIUILTHHBI (MOIYJIs1) HEOOX0AUMO KAK
npeanecTByIomee:

2.2.1 | 3ydeHne AUCIUTUTIHEL SBIIASTCS HEOOX0IUMOM OCHOBOM TSI MOCIIETYIOIIETO M3YICHUS

2.2.2 | yueOHOM AMCHUIIINHEI - «MeTonKa NpenogaBaHusi MaTeMaTHKK, YCTICIIHOTO MPOXOKICHHS

2.2.3 | memarorngeckoil MpakTHKY, HAMCAHNSA U 3aIIUTHI BEIIYCKHOH KBaTH()UKAIIMOHHON pabOTHI.

3. KOMIIETEHIIMY OB YYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOZAYJIA)

IIK-1.1: 3HaeT CTPYKTYPY, COCTAB U AMJAAKTHYECKHE eUHULBI MPEAMETHOI 001acTH (MpenoaaBaeMoro npeaMera).

IMK-1.2: YMeeT OoCYyHIECTBJISATH OTOOP Y4eOHOrO COXEP:KAHMS JIsi €r0 peajnu3alii B Pa3JHYHBIX (opmax o0ydeHHs B
cootrBeTcTBUM ¢ TpedoBanusimu ®I'OC OO.

OIIK-8.1: IlpumeHsieT MeTOObl AaHAIM3A MeEAArOrHYecKoil cutyauuu, npodeccuoHAILHON peduiekcud Ha OCHOBe
cIenHalbHbIX HAYYHBIX 3HAHMIA, B TOM YHCJIe B IPeJIMeTHOI 00/1acTH.

OIIK-8.2: TIpoexkTHpyeT M OCYHIeCTBJISIET Y4eOHO-BOCHUTATEJIbLHBbIH mpolecc ¢ ONMOpPoil Ha 3HAHUS NpeIMeTHOH 00.J1acTH,
TCHXO0JIOrO-NleJarornyecKue 3HaHUsA U HAYYHO-000CHOBAHHbIE 3AKOHOMEPHOCTH OPraHU3alu 00pa3oBaTe/ILHOI0 Npouecca.

OIIK-5.1: OcyumecrBisieT BbIOOP coOAep:KaHMsA, MeTOJA0B, INPHEMOB OPraHM3alMU KOHTPOJIS M OLEHKH, B TOM YHCIE C
HCIOJIb30BaHMeM HHGOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTMii, B COOTBETCTBMH € YCTAHOBJIEHHBIMH TpPeOOBAHMSAMU
K 00pa3oBaTeIbHBIM pe3yJibTaTaM 00y4YarouXcsl.

OIIK-5.2: OcymiecTBisieT KOHTPOJIL M OLIEHKY 00pa3oBaTelbHbIX Pe3yJbTATOB HA OCHOBE NPUHIHIOB O0BLEKTHBHOCTH M
JAOCTOBEPHOCTH.

VYK-1.1: [leMoHCTpHpPYeT 3HaHMe OCOOEHHOCTeii CHCTEMHOr0 M KPUTHYECKOI0 MBIILIEHHS, apIyMEHTHPOBaHHO (opMuUpyeT
co0CTBEeHHOE Cy:KIeHHe H OLleHKY HH(opMAauy, NPHHUMAaeT 000CHOBAHHOE pellleHne.

YK-1.2: IlpumeHsieT Joruyeckne ¢(GopmMbl M NpoHeIypbl, cHOCO0eH K pedekcHH MO MNOBOAY COOCTBEHHOH W 4YyixKoW
MBIC/IMTEJIbHOMH e TeIbHOCTH.

VK-1.3: AHanu3upyer HCTOYHUKHM HH(pOpPMAMU ¢ NeJbI0 BbIABJEHHS HX MPOTHUBOPeYMii M TOHUCKA [0CTOBEPHBIX
CYXKAeHM.

B pe3ysibTare ocBOeHUS AUCHMILIMHBI (MOAYJIs) 00yUYAOUIUIICHA N0/KEH

3.1 |3HaTn:

3.1.1 | - 6a3oBBIC COCTaBJIAIONIUEC 3a/1a4U, KaK OCYIIICCTBUTD, ITOUCK, O6p360TKy, aHaJIu3 U CUHTE3 I/IH(I)OpMaL[PII/I A peIICHUA
TIOCTABJICHHBIX 3a/1a4 PA3JIMYHBIC BAPDUAHTHI PCIICHUA ITOCTABJICHHBIX 3a/1a4 HA OCHOBE CUCTEMHOTO

3.1.2 | mogxoia, HAYYHBIX METOJIOB M JIOCTHXKEHHIA;

3.1.3 | - pasnuunsie coBpeMmennbie UK T-Texnonoruu co3nanus, 06paboTku 1 nepeqauu MHGOPMAIHK B IPOLIECCE YCBOCHUS
MaTeMaTHYECKUX AUCLHUILINH.

3.14]- TECOPETUYCCKHUEC OCHOBBI IIPUEMOB PAa3BUTHUS MOTHBALIUN 06yqa}ou_u/1xc51 K COBMECTHOI U HHI[PIBHZ[yaJ'IBHOﬁ yLI66H017[ n
BOCITHTATEIbLHOMN JACATCIIBHOCTH,




3.1.5 | - TeopeTHYeCcKHEe OCHOBBI BO3MOXKHOCTEH OCYIIECTBICHUS! KOHTPOJIS M OLICHKH PE3yJIbTaTOB O0YICHHS B COOTBETCTBHH C
YCTaHOBJIEHHBIMHU TPeOOBAHMSAMH K 00pa30BaTENbEHBIM Pe3ylnbTaTaM 00yJaronxCs;
3.1.6|-
3.2 | Ymers:
3.2.1 |- cTaBUTH U aHATU3UPOBATH 33ady, BEIICISS €e 0a30BbIe COCTABIISAIONINE, PACCMATPHBATh PA3IHYHbIC BAPHAHTHI PELICHHS
MIOCTABJICHHBIX 337124 HA OCHOBE CUCTEMHOTO ITOJIX0/1a, HAYYHBIX METOAOB M JIOCTIIKCHHIH,
3.2.2 | nporHO3UPOBATH MPAKTUYECKUE TIOCIEICTBHS PA3IUUHBIX CIIOCOOOB PELIEHHUS MOCTAaBICHHBIX 3a1a4 U3 chephl
MaTEeMaTHIECKOTO 00pa30BaHMUs;
3.2.3 | - npuMeHsTh HHPOPMATHOHHO-KOMMYHHUKAIIHOHHBIC TEXHOJIOTHHU CO3JaHUs, 00pabOTKH, epeaadr HHOPMAIHH s
penIeHus pa3IMIHBIX KOMMYHHKATHBHBIX 3a]1a4 B IPOIlECCe YCBOCHHS MaTeMaTHYECKUX JUCIUILINH.
3.2.4 | - ocyIIEeCTBIATD KOHTPOJIS U OLICHKH PE3yNBTaTOB 00YUCHHUS B COOTBETCTBUH C YCTaHOBJICHHBIMU TPEOOBAHUSIMHI K
00pa3oBaTeNFHBIM Pe3ylIbTaTaM 00YUaroIIXCs;
3.2.5 | - peann30BBIBATh COJCPIKAHNE MIPEIIOIaBaeMOT0 IIPEIMETa B COOTBETCTBHIH C TPEOOBaHMAMH (herepabHBIX
TOCYZIapCTBEHHBIX 00pa30BaTENBHBIX CTAHAAPTOB M OCHOBHOH 00111e00pa3oBaTeIbHOM MPOTPaMMEI,
3.3 | Baaners:
3.3.1 | - HaBBIKaMH TIOCTAHOBKH W aHAJIN3A 3a][a4, pacCMaTpUBaTh pa3INYHBIC BApHAHTHI PEIICHNUS ITOCTABICHHBIX 3a7a4 Ha
OCHOBE CHCTEMHOTO ITOJIX0/]a, HAYIHBIX METOIOB U TOCTHKEHHUH, IPOTHO3UPOBAHNS MPAKTHIECKIX
3.3.2 | moceicTBH pa3IMYHBIX CIIOCOOO0B PEIICHHMS ITOCTABICHHBIX 3a1a4 U3 Chepbl MaTeMaTHIECKOTO 00pa30BaHHI.
3.3.3 | - HaBBIKAMU HCIIOJB30BAHUS IPUEMOB PA3BUTHS MOTHBAIMY OOYJAIONIMXCS K COBMECTHOM U MHAUBHIYaJIbHOW YUeOHOI 1
BOCITUTATEIBHON JICSTEIFHOCTH.
3.3.4 | - HaBBIKAMU OCYIIECTBICHHS KOHTPOJIS U OIICHKH PE3yNETaTOB O0YUCHHUS B COOTBETCTBUY C YCTaHOBICHHBIMU
TpeOOBaHMAMH K 00pa30BaTENbHBIM Pe3ylIbTaTaM 00yJaromuXCs.
3.3.5| - npueMaMu peasu3au CoAaepKaHus
3.3.6 | npenogaBaeMoro npeaMeTa COOTBETCTBHHU C TPeOOBaHUAMH (eepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX
CTaHAapPTOB U OCHOBHOM 00Ic00pa30BaTEILHOM MTPOTPAMMEL.
4. CTPYKTYPA U COAEP KAHUE TUCIUIIJIMHBI (MO YJIS)
Kon HaumenoBanne pasnenoB u teM /Bua | Cemectp / | YacoB | Kommneren- Jluteparypa
3aHATUS 3aHATHS/ Kypc IHH
Pazgen 1. 1 cemecTp
1.1 MHo>xecTBa 1 onepariy HaJ HUMHA /JIex/ 1 2 YK-1.1 VK- JI1.1J12.2
1.2 VK-1.3
1.2 MHoxecTBa 1 onepauuu Hag Humu /Cp/ 1 24 YK-1.1 VK- JI1.1 J11.2J12.2J13.1
1.2 YK-1.3
1.3 Bricka3bpIBaHUS U JIOTUUECKHE 1 2 YK-1.1 VK- JI1.2J12.1
onepauuu HaJ HuMU. [Ipeauxatsl u 1.2 VK-1.3
JoTUYecKue onepanuy Hag HuMu. /I1p/
1.4 Bricka3biBaHUs U JIOTUYECKHE 1 18 YK-1.1 VK- JI1.2
onepanuu Ha HUMH. [Ipenukartel u 1.2 VK-1.3
JIOTHYeCKHe orepariu Haa Humu. /Cp/
1.5 Ymo3zaxmouenus. Paccyxnenust. /JIex/ 1 2 VK-1.1 YK- J1.2
1.2 VK-1.3
1.6 Ymo3zaxmouenus. Paccyxnenus. /Cp/ 1 24 VK-1.1 YK- JI1.2
1.2 YK-1.3
1.7 Co0TBeTCTBHA, 1 6 VK-1.1 VK- JI1.2J12.1
otHomrenwus /T1p/ 1.2 VK-1.3
1.8 CooTtBercTBUA, 1 21 VYK-1.1 VK- JI1.2J12.1
otHomenus /Cp/ 1.2 VK-1.3
1.9 /Ox3amen/ 1 9 OIlK-5.1 JI1.2J12.1
OI1K-5.2
OI1K-8.1
OIlK-8.2
IK-1.1 IK-
1.2
Paznen 2. 2 cemecTp
2.1 DNeMeHThI 1 4 OIIK-5.1 JI1.2J12.1
anreopsr /TIp/ OIIK-5.2
2.2 DneMeHThI 1 28 OIK-5.1 JI1.2
anredpsl /Cp/ OIIK-5.2




2.3 AKCHOMaTHYeCKOE MOCTPOCHHE 2 OIIK-5.1 JI1.2
MHOKECTBA IEJIbIX OIIK-5.2
HEOTpHLATEeNbHBIX yucen. /JIek/
2.4 AKCHOMAaTHYECKOE TIOCTPOEHHUE 28 OIIK-5.1 1.2
MHOECTBA IEJIbIX OIIK-5.2
HEOTpHIATEeNbHBIX uncen. /Cp/
2.5 TeopeTuko-MHOKEeCTBEHHBII 2 OIIK-5.1 JI1.2
MOJIX0/1 K IOCTPOCHUIO MHOYKECTBA OIIK-5.2
LIeJIBIX HEOTPULATEIbHbIX YU CEeN U
nericreuii Hag HUMH. /JIex/
2.6 TeopeTuko-MHOKECTBEHHBII 2 OIIK-5.1 JI1.2J12.1
MOAX0J K TOCTPOEHUIO MHOXECTBa OIIK-5.2
LIeJIBIX HEOTPULATEIbHBIX YHCEN U
neticruit Hax HAMH. /TIp/
2.7 TeopeTnko-MHOKECTBEHHBII 14 OIIK-5.1 JI1.2
MOAX0J K IOCTPOEHUIO MHOXKECTBA OIIK-5.2
LIEJIBIX HEOTPHUIATEIbHBIX YHCET U OIIK-8.1
nevictBui Haa HUMH. /Cp/
2.8 HarypanbHoe uncio xkak mepa 22 OIIK-5.1 JI1.2J12.1
BenmauHbL. /Cp/ OIIK-5.2
OIIK-8.1
2.9 /3auérCOY/ 4 VK-1.1 IIK-
1.2
Pazgen 3. 3 cemecTp
3.1 Cucremsl 2 OIIK-8.1 JI1.2
cuucnenns /Jlex/ OIIK-8.2
[K-1.1 K-
1.2
32 Cucremsl 2 OIIK-8.1 JI1.2J12.1
cuucnenns /TTp/ OIIK-8.2
33 Cucremsr 30 OIIK-8.1 J1.2
cuucienus /Cp/ OI1K-8.2
IK-1.1
34 TekcToBast 3a1aua ¥ Mpoiecc ee 2 OIIK-5.1 JI1.2 JI1.3
pemenus /JIex/ OIIK-5.2
OIIK-8.1
35 TekcToBast 3a1a4a 1 MpoIecc ee 2 OIIK-5.1 JI1.2 JI1.3J12.1
pemenus /TIp/ OIIK-5.2
OINK-8.1
3.6 TekcToBast 3a1a4ya U Mpolecc ee 30 OIIK-5.1 JI1.2 JI1.3
pewenus /Cp/ OIIK-5.2
OIIK-8.1
3.7 Pactmpenus 2 VK-1.3 JI1.2J12.1
noustus uucina /IIp/ OIIK-5.1
OIIK-8.1
3.8 Pacumpenus 34 | VK-1.2 VK- JI1.2
nousTus uncna /Cp/ 1.3
3.9 /3auérCOn/ 4 YK-1.1 VK-
1.2 VK-1.3
OIIK-5.1
OIIK-5.2
OI1K-8.1
OIIK-8.2
MK-1.1 IIK-
1.2
Paznen 4. 4 cemecTp
4.1 OCHOBBI TEOpUHU 2 OIIK-5.2 JI1.2
nenuMocTH /J1ex/ OIIK-8.1
4.2 OCHOBBI TEOpPHH 2 OIIK-5.2 JI1.2
nemumoctu /TIp/ OIIK-8.1

TIK-1.1




4.3 OCHOBBI TEOpUU 2 30 OIIK-8.1 JI1.2
nemamocta /Cp/ MK-1.2
4.4 DJIeMEHTHI 2 2 OIIK-8.2 JI1.2
reometpuu /IIp/ [K-1.1 K-
1.2
4.5 DIeMeHThI 2 32 OIIK-8.2 J1.2
reomerpuu /Cp/ MK-1.1 K-
1.2
4.6 Benuuunb 1 ux 2 2 OIK-8.1 JI1.2
n3Mepenue /JIex/ OIIK-8.2
IK-1.1 IIK-
1.2
4.7 BenuuuHb 1 ux 2 2 ITK-1.1 IK- JI1.2
n3mepenue /TIp/ 1.2
4.8 Benuunns! u ux 2 25 OIIK-8.1 JI1.2
n3mepenne /Cp/ OIlK-8.2
IK-1.1 IIK-
1.2
4.9 /OK3amen/ 2 9 OI1K-8.1 J1.2
OI1K-8.2
IK-1.1 IIK-
1.2

5. ®OHJ OIEHOYHbBIX CPEJCTB

5.1. IlepeyeHb HHANKATOPOB JOCTHKCHUSI KOMIIeTeHIMIA, OPM KOHTPO./I M OLECHOYHBIX CPEACTB

YK-1: CrtocobeH OCyIecTBIATh TIOUCK, KPUTHIESCKUH aHaIi3 U CHHTE3 HH(POPMAIINH, PUMEHSITh CUCTEMHBIH TOJIXO0T JIJIsS
pelleHuns TOCTaBISHHBIX 331249

VYK-1.1: leMoHCTpHpYeT 3HaHHUE 0COOCHHOCTEH CHCTEMHOTO U KPUTUYECKOTO MBIIIICHHS, apTYMEHTUPOBAaHHO (popMHpYeT
COOCTBEHHOE CYXKIICHHE U OIICHKY HH(OpManuy, IpHHAMaeT 000CHOBAaHHOE PEIICHHE.

VYK-1.2: [Ipumensiet noruueckue GOpMBI U IPOIISTYPHI, CIIOCOOEH K peQIIEKCHH IO TTIOBOAY COOCTBEHHOH M TyXKOH MBICITUTEIBHOM
JIeSATSIIbHOCTH.

VYK-1.3: AHanm3upyeT UCTOYHUKH HH(POPMAIIHH C IIENBI0 BBISBICHHS HX IPOTUBOPEYHUI U IIOMCKA TOCTOBEPHBIX CYXKICHUIA.
OIIK-5: Crioco6eH oCyIecTBIATh KOHTPOJIb U OLIEHKY GOpPMUPOBAHHS PE3YITATOB 00pa30BaHUs OOYUAIONIMXCS, BEISIBIISATE H
KOPPEKTHPOBATh TPYIHOCTH B 00ydIeHUH

OI1K-5.1: OcymiecTBisieT BEIOOP COACPIKaHMUS, METOIOB, IPUEMOB OpraHU3AIMH KOHTPOJIS U OL[CHKH, B TOM YHCIIE C
WCIIOJIb30BaHUEM HH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, B COOTBETCTBUH C YCTAHOBJICHHBIMH TPEOOBAHUSIMH K
00pa30BaTeNbHBIM pe3ylIbTaTaM 00yJatOIIXCS.

OI1K-5.2: OcymiecTBIsieT KOHTPOJIb U OLIEHKY 00pa30BaTeIbHBIX PE3yAbTaTOB HA OCHOBE IPHHITUIIOB 00BEKTHBHOCTH U
JIOCTOBEPHOCTH.

OI1K-5.3: BeIBIIsIET 1 KOPPEKTUPYET TPYAHOCTH B O0YIECHNH, pa3padaThIBaeT MPEATI0KEHHS 10 COBEPIIIEHCTBOBAHHIO
00pa3zoBaTEIBPHOTO IPOIEcCa.

OITK-8: CriocoOeH OCYLIECTBIATh EIATOTHYECKYIO IEITeIbHOCTh HA OCHOBE CIICHUANIBHBIX HAYYHBIX 3HAHUI

OIIK-8.1: [IpuMeHsieT METOIbI aHATN3a TIeIArOrHIeCKOi CUTYAITuH, TPOPEeCCHOHANTBHOM pedIeKCHU Ha OCHOBE CIICITHATTLHBIX
HAYYHBIX 3HAHHI, B TOM YHCIIE B IPEIMETHON 001aCTH.

OI1K-8.2: [IpoeKkTupyeT U OCYLIECTBISIET y1eOHO-BOCIIUTATEIBHBIH MPOLIecC ¢ OMOPOil Ha 3HAHHA IPeAMETHOI obnacTy,
MICHXOJIOTO-TIeJarOTUYECKHE 3HAHHS F HAyYHO-000CHOBaHHBIC 3aKOHOMEPHOCTH OpraHU3allK 00pa30BaTEeIBHOTO IPOIIecca.
ITK-1: Crioco6eH ocBanBaTh M UCTOJIB30BATh TCOPESTUICCKUE 3HAHUS M IPAKTUICSCKUE YMEHHUS M HABBIKH B TIPEIMETHOM 00J1acTH
MIPU pelIeHNH MPOGECCHOHANBHBIX 3a1a4

TIK-1.1: 3HaeT cTpyKTYypy, COCTaB M JUIAKTHUECKHE €ANHHLIBI TPeIMETHON 00nacTu (IpernoaaBaeMoro npeaMera).

ITK-1.2: YMeer ocymiecTBIsATE 0TOOP YIEOHOTO COMepyKaHMs U eT0 PeaH3alliy B pasIHIHbIX (PopMax 0OYdCHUS B COOTBETCTBUH
¢ tpedosarmsamMu ®I'OC OO.

5.2. TexHojoruueckas KapTa 10CTUKCeHU S UHIUKATOPOB

1 cemectp

CeMuHapCKHe 3aHATHS

Bormpocs! n 3aanus kK ceMuHapckuM 3aHATHsAM 10 Oaytos
TecroBsle 3amanns 20 OayuioB

KonTpoubhslii cpe3

TecroBole 3aganus 10 GayuioB

KonrponsHas padora 20 OamioB

CamocrosTensHa s paborta

IIpoexT (rpynmoBoit 1 HHAWBUAYAIbHBIH) 20 6anioB
Ox3zamen 20 6amioB

UTOTO 100 GaymoB




2 cemectp

CeMMHapCKHe 3aHATHA

Bompocs! 1 3aaHus K ceMUHapCKuM 3aHATHAM 10 OamioB
TecroBble 3aganns 20 Gamios

KonTpoubhslii cpes

TecroBble 3aganus 10 OayuioB

KontpomnpHas pabora 30 Gamios

CamocrosTensHa 5 pabora

IIpoexkT (rpynoBoit 1 HAWBUAYaIbHEIH) 10 GannoB
3ager 20 6amnoB

HUTOTO 100 GaymoB

3 cemecTp

CeMuHApCKHE 3aHATHA

Bomnpocs! u 3a1aHus K ceMHHApCKUM 3aHATHAM 10 GanioB
TecroBble 3aganus 20 OayuioB

KonTponbHsli cpe3

Konrponsnas pabota 1 20 6Gammos

Konrponsras pabora2 20 Gammos
CamocrosiTenbHa s paboTa

ITpoekT (rpynmoBoi 1 UHIUBUAYTEHBIH) 20 6aioB
3ager 10 GamroB

UTOTO 100 6anmnoB

4 cemectp

CeMHHapCKHE 3aHATHS

Bompocs! 1 3agaHus K ceMUHapcKuM 3aHatusiM 20 6amioB
KoHnTpomnbHbIi cpes

TecroBsie 3amannss 20 Gamios

Kontponsnas pabora 20 Gamios

CamocrosiTenbHa st padoTta

IMpoexT (rpynmoBoit u HHAUBUAYaNbHEIH) 20 6amioB
Ox3zamen 20 6annoB

UTOTO 100 6annoB

5.3. ®opMbI KOHTPOJISI H OLIEHOYHbIE CPEACTBA

CEMECTP 1

3.1. Bonpocel o TeMaM CeMUHAPCKHUX 3aHATHIA:

Tema: MHOecTBa U oneparuy Haxl HUMUA. CIocoOBI 3a1aHUsT MHOKECTB. OTHOIICHHSI MEXY MHOXKECTBAMH

. UTO MOHMMAIOT TI0J] MHOKECTBOM, DJIEMEHTOM MHOXeCTBa?

. UTO 3HAUUT «KMHOXECTBO 3a7aHO»?

. MOHO JTi CYMTATh MHOXKECTBO A 3aJ]aHHBIM, €CIIM U3BECTHO, YTO B U C €TO DJIEMEHTHI?

. Kaknmu criocobamu 3amatorcst MHOKeCTBa?

. MOHO JI1 OJTHO ¥ TO %€ MHOXECTBO 3a7aTh pa3IMuHbIMU criocobamu? [IpuBeaure npuMepsl.

. Korna rosopst, uro MHOXecTBa A 1 B nepecekatorcsi, He nepecekarorcs?

. Uro 3HaunT MHOXECTBO B siBiiseTcst mogMHo)KecTBOM A?

. Bepno mu, uro [ [1 A, A D [0, AT A?

. Kakue n1Ba MHOeCTBa Ha3bIBalOTCS PAaBHBIMU?

Tema: Onepanny Hat MHOKECTBaMH (TIepecedeHre, 00beANHEHNE, BEIYUTAHNE)

1. Kak ompenenstorcst mepeceueHne, 00beIMHeHne, pa3HOCTh MHOXecTB? Kak 3amucarhb 3Tu onpeeneHns B CHMBOJIMYECKON
(hopme? Kak mpencraBuTh nepecedeHue, 00beJMHEHNE U Pa3HOCTh IBYX MHOKECTB rpaduuecku? Kax Ha3piBaeTcs neiicTBue npu
MIOMOIIH KOTOPOTO HAXOIAT IepecedeHrne MHOxecTB? O0bennHenune? PasHOCTE?

2. Kak cremyer HaXOIUTh IIepecedeHne, 00beANHEHNE, Pa3HOCTh 2-X MHOKECTB, €CIIH: a) JJIEMEHTHI MHOXKECTB ITEPEUHCIICHE]; 0)
MHOYKECTBA 3aJIaHbl IIPU MIOMOLIH XapaKTEPUCTHUECKUX CBOUCTB UX 2JIEMEHTOB?

3. U3BectHO, uTo B [] A. Kakum OyneT B 3TOM ciydae nepecevueHue, 00beqMHEHHe U pa3HOCTh MHOXKeCTB A 1 B?

Tema: PazOueHne MHOKECTBA Ha KJIACCHI

1. B kakoM citydae CUMTaroT, YTO MHOXKECTBO X pa3duTo Ha kimaccel X1, X2, ..., Xn?

2. [lpuBeauTe MpUMeEpHI MPABUIBHO BBHITIOJIHEHHOTO pa30MEeHMs] MHOKECTBA HA KIIACCHI.

Tema: Bricka3biBanus U nnpeguKkaTsl. KOHBIOHKIMS, AU3BIOHKIMS U OTPULIAaHUE BBICKA3bIBAHUH U IIPEANKATOB

1. Kak ompenenstor MOHSATHS «BBICKA3bIBAHNE» M «BBICKa3bIBaTENbHAS (popmar?

2. B ueM oTiI4Me COCTaBHOTO BHICKA3bIBAHMS OT DJIEMEHTApHOTO?

3. Kak onpenensitor KOHbIOHKIIHIO, TU3BIOHKIUIO U OTPULIAHHUE 3JIEMEHTAPHBIX BbICKa3bIBaHUI? Kak MOKHO HailTu 3HaueHus
WUCTUHHOCTH COCTaBHBIX BHICKA3bIBAHUI?

4. Kak onpenenstor KOHBIOHKITUIO, TU3BIOHKIINIO U OTpULIaHKe TpeankaToB? Kak HaXoIsT MHOKECTBA HICTHHHOCTH KOHBIOHKIINH,
JTU3BIOHKIUH, OTPULIAHUS IPETUKATOB?

5. Kakum 06pa3oM cTpoST OTpHIIaHHUE BHICKAa3bIBAHUI M IPEITUKATOB, MIMCIOMINX Pa3INIHYIO CTPYKTYpPY (YKa3aTh pa3inuaHbIe
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Croco0mbI)?

Tema: Beicka3blBaHMS C KBAHTOPAaMH U UX OTPULIAHUS

1. Kakue cioBa Ha3bIBaIOT B JIoTHKe kBaHTopamu? KakoBo nx HasHauenue? [IpuBeanuTe npuMephl BHICKa3bIBAaHUH C KBAHTOPAMHU
OOIHOCTH U CYIIECTBOBAHMSI.

2. Kax moxHo npounTtats 3amucu ([1x[1X) A(x), ([1x[1X) A(x)? UTo npeacTapiseT B 3TUX NPEATI0KEHHAX 3arich A(X)?

3. Kak cTposT OTpHIaHHs BBICKA3bIBAHUH C KBAaHTOpaMH (YKa3aTh Pa3IHIHbIE CIOCOOBI)?

4. Kak ycTaHaBiIMBaIOT 3HaYEHNUE HCTUHHOCTH BBICKAa3bIBAaHUSI C KBAHTOpaMu?

Tema: OTHOIIEHHUE JIOTHYECKOTO CIEI0BaHMS 1 paBHOCHIbHOCTH. HeoOXonuMele 1 focTaTouHble ycaoBus. TeopeMbl. 3akoH
KOHTPATIO3UINN

1. ITpu xakoM yCIIOBHM MOXHO YTBEPKAaTh, UTO MpeioxkeHne B cnenyer u3 npennoxenus A?

2. B KakoM OTHOIIIEHHH HaXOAATCs MHOXKECTBA HCTUHHOCTHU NpeaukaToB A u B, ecnu u3BectHo, uto B cnenyer n3 A? Ilpusennte
puMep.

3. Kaxkwue 2 npeayioxKeHus CUNTAIOT paBHOCUIbHBIME? [IpuBenuTe mpumep.

4. B KakOM OTHOIIEHWHU HAXOJASATCSI MHOKECTBA HCTUHHOCTH MpenuKkaToB A u B, ecnu u3BectHo, uto A paBHOCUIBHO B?

5. KakoB cMBICT MOHATHI «HEOOXOMMOE YCIIOBHEY, «IOCTATOYHOE YCIOBUE)?

6. KakoBa jioruueckast CTpyKTypa T€OpeMbI?

Tema: JlenyKTHUBHbBIE YMO3aKIIIOUEHHUS

1. Kakyo norudeckyro oneparnyio Ha3pIBaloT yMmo3akiaroueHuem? IIpuBeanTe npumep.

2. Ha xakue Tpymnimsl MOKHO Pa3eiIuTh YMO3AKITIOUSHHUS, €CIIM B OCHOBE KITACCH(HUKAIINH OyIeT JekKaTh OTHOIIEHHE JIOTHIECKOTO
cIeaoBaHusa?

3. Kakue BbLAEISIOT CXeMbI IeAYKTUBHBIX (HEACIYKTUBHBIX) YMO3aKIIOUEHUI? 3aUIINTE UX, UCTIOb3YsI CHMBOJIBIL.

4. Kak npu momo1u Kpyro Dityiepa yOenuThCSl B MCTHHHOCTH TIPABHJI 3aKIIFOUEHUS, OTPUIIAHUS U CHIIJIOTH3Ma?

Tema: Hermonmnast maayknust u ananorus. CriocoOsI MATEeMaTHIECKOTO JIOKA3aTeIbCTBA

1. KakoB JIorM4ecKuii CMBICI JOKa3aTeIbLCTBA?

2. Kakue criocoObl MaTeMaTHYECKHX JOKA3aTebCTB BaM 3HAKOMBI?

3. Uto MOHMMAIOT O MHIYKTUBHBIMA YMO3AKIIOUCHISIMU W YMO3aKITIOYCHISIMH 110 aHAJIOTHH?

4. Kakoe yMO3aKIIIO9€HIE HA3bIBAIOT HEIOIHON HHAYKITHEH?

5. Beerna nu BBIBOJIBI, TOTYYEHHBIE IPU MOMOIIY HEMOTHON HHIYKLUH, SIBISIOTCA BEPHBIMU?

Tewma: [TonsTne otHOmeHus. CocoOBI 3aJaHMs OTHOLICHHI HA MHOKECTBE.

1. Chopmymupyiite onpeneneHne MOHATHS OTHOIICHHMS, 3aIIHIINTE €0 MCHOIb3Ys MaTEMaTHIECKYIO CHMBOJIHUKY.

2. Kaxwue crioco0sl 3aJaHus] OTHOIIEHUH BaM U3BeCTHBI? [lepedncinre ux U IpUBEAUTE IPUMEPHL.

Tema: CoOTBETCTBUS MEKIY FNEMEHTAMH JBYX MHOXKECTB

1. Chopmymupyiite onpeneneHne MOHATHS COOTBETCTBUS MEK/Ty JIEMEHTaMH JIBYX MHOKECTB. [IprBeaANTE IPHMEPHI.

2. Kak m300paxaeTcss COOTBETCTBHUS MKy JIEMEHTaMH JBYX MHOXeCTB Ha rpade? ITpuBeaure mpumepsl.

3. Cchopmynupyiite orpeseseHle MOHITHs B3aMMHOOIHO3HAYHOTO COOTBETCTBHUS. [IpuBeuTe IPUMEPBIL.

4. Kak m300paxkaercs B3aMMHOOJHO3HAYHOE COOTBETCTBUE MEXTY JIEMEHTAMH JIBYX MHOXeCTB Ha rpade? [IpuBeante npumeps.
3.2. [TpuMepsl TECTOBBIX 3aJaHUMH:

BriGepu Bce IpaBUIbHBIEC BAPUAHTEI OTBETOB

Ecnu Ha MHOYECTBE CTYACHTOB IPYIIIIBI PACCMATPUBATH J1BA CBOMCTBA: "OBITH OTIIMYHUKOM"  "OBITH CIIOPTCMEHOM", TO pa30ueHHe
TPOM30MIET Ha KIIACCHI:

a) IOJIMHOXECTBO CTYJCHTOB TPYIITHI, ABJIAIONINXCSA M OTIMYHIKAMH, U CHOPTCMEHAMH 0) HOAMHOXECTBO CTYAECHTOB IPYIIIIHI,
SBJISIOIUXCS OTIMYHUKAMU

B) OJMHOKECTBO CHOPTCMEHOB IPYIIIBI, HE ABJIAIOIIMXCS OTIMYHUKAMH T') TOJMHOKECTBO CTYEHTOB TPYIIIBI, ABISIOMUXCS
CIIOPTCMEHAMH

J) HIOAMHOXECTBO OTIMYHUKOB TPYMIIBI, HE SIBISIOIIUXCS CIIOPTCMEHAMHU

€) IOAMHOXECTBO CTYAEHTOB IPYIIIbI, HE SBJISIOMIUXCS HU OTJIMYHUKAMHU, HU CHOPTCMEHAMU

3.3. IIpumMepHbIe 3a1aHUI KOHTPOJIBHBIX PaboT:

KontponsHas pabota no Teme «MHOXecTBa» Bapuanr 1

1. JlaHbI MHOXKECTBA: A - MHO’KECTBO HAaTypaJIbHBIX JBY3HAUHBIX YETHBIX YHCEN, KPAaTHBIX 7; B - MHOXKECTBO HEUETHBIX
HaATypaJbHBIX YHCEN, OOIBIINX 95.

a) OmnpenenuTe BUI JTAHHBIX MHOXECTB.

6) 3anuImuTe, UCIOJIB3YS CHMBOIIBI, XapaKTEPUCTUIECKOE CBOMCTBO JAHHBIX MHOXECTB (BBIIIOIHUTE 33JaHHE JIBYMs CIIOCO0aMN).
B) MEPEYHCIIUTE DTEMEHTHI KOHEYHOTO MHOKECTBA.

T) HCHONB3Ys 3HakU [ 1 [, 3ammmmTe 10 BepHBIX YTBEpKACHHIH.

2. UzBecTHO, 4TO A - MHOKECTBO JenuTeneit uncna 18, B - MHOKecTBO MPOCThIX yrcen, MeHbInX 20, C - MHOYKECTBO YETHBIX
YHCes, MEHBIIHX 25. 3anuIInTe 3IeMEHTHI caeayomux MaoxkecTB: A, B, C, ALIC, A[IC, ALIB, A\C, C\B, ALIBLIC, ALIBLIC.
3. JlaHBI MHOKECTBA: Y - MHOYKECTBO BCEX TPEYrOJIBHUKOB INIOCKOCTH, P — MHOKECTBO OCTPOYTrOJIBHBIX TPEYTOJBHUKOB, X —
MHOKECTBO PaBHOOEAPEHHBIX TPEYTOIFHIKOB, C — MHOKECTBO NMPSIMOYTOJIBHBIX TPEYTOJIEHUKOB.

a) HauepTute kpyru Diinepa g maoxects Y, P, X, C u 3amTpuxyiite 061acTh, n300pakaromyro MEoxkecTBo B=(P\X)[IC.

6) CchopmynupyiiTe XapakTepHCTHUECKOE CBOHCTBO MHOXKECTBA B.

B) M300pazute nBe GUrypsl MprHaISKAIINe MHOKECTBY B 1 1Be GuTypHI He MpHHATeKaIIe MHOKECTBY B.

4. Pa36eliTe MHOKECTBO HATYpPaIbHBIX YHCENT Ha KIACCHI IIPU IIOMOIIM CBONUCTB: «OBITh KPATHBIM 3» U «OBITH KPaTHBIM 27».
YKa)kKuTe XapaKTepUCTHUECKOE CBOMCTBO 2JIEMEHTOB KaXkKI0TO KJIacca M Ha30BHUTE 110 JBA YUCIA - IPEACTABUTENS ATUX KIIACCOB.
5. M3006pa3uTe Ha KOOPIUHATHOM TUIOCKOCTH AJIEMEHTHI JICKapTOBa MPOU3BEICHUS MHOKECTB X B Y, ecnu: X= {x /x[1 Z,-5 [1 x []
2}, Y =[0;5).

3.4. IIpumep npoekTa (TPyHIOBOTO U HHIUBUAYAIBHOTO):




1. Co3nanue npe3eHTanuy 1o TeMe «BbIcka3pIBaHMS M MPETUKATED».

2. HaiinuTe B yaeOHMKAX JJIs HA9AIbHOH IIKOJIBI IPUMEpPHI BEICKa3bIBaHMH ¢ KBaHTOpaMu. Kak ygammecs ycTaHaBIHBArOT
3HaueHue ux ucTuHHOocTU? OTBET 0b0CHYMTe. [IpencraBpTe Baly pe3ynbTaThl B BUJE IPE3EHTAIHH.

3.5. Bonpocel K 3K3aMeRy:

1. TloHsATHE MHOXECTBA, DIIEMEHTa MHOKecTBa. [TycToe MHOKecTBO. CITOCOOKI 3aJaHHSI MHOMKECTB.

2. OTHOIICHUS MEX/Ty MHOXKECTBAMH, X H300pa’keHHe C MOMOIIBIO KpyroB Diinepa. [Ipumeps! ynpakHeHHH 13 HA4aIbHOTO Kypca
MaTeMAaTHUKH, B KOTOPBIX BCTPEUAIOTCS Pa3IMYHbIE CIOCOOBI 33 JaHUSI MHOXKECTB, BBIIEIEHUS OJMHOKECTB.

3. Omnepanuu 00bETUHEHHUS U TIEPECEUCHISI MHOXKECTB, 3aKOHBI ATHX ONepanuii (¢ Joka3aTeabcTBOM). [IpruMephl yrpakHEHHH 13
HAYaJIBHOTO Kypca MaTeMaTHKH, TIPH BEIITOJTHEHUN KOTOPBIX BCTPEYAIOTCS OTIEPAIH OOBEIMHEHHS 1 IEPECCUCHISI MHOYKECTB.

4. Pa3HOCTh MHOKECTB, JIONOJTHEHNE K OAMHOXECTBY. 3aKOHbI Jie MopraHa. [Ipumeps! yrpaXHEHUH U3 Ha4aIbHOTO Kypca
MaTEeMaTUKH, B KOTOPBIX BCTPEYAETCsl pa3HOCTh MHOXKECTB, TOMOIHEHHE K TOJMHOKECTBY.

5. IlonsTre xnaccudukarym. Pa3dneHne MHOXKECTB Ha KJIACCHI IIPH IIOMOIIN CBOWCTB. BHIBI 3a1aHnit Ha KilacCH(UKAIHIO B
HAYaJIbHOM KypCe MaTeMAaTHKH.

6. ITonsATHe ynopsn0UeHHON Mapsl, IeKapToBa MPOU3BEACHH ABYX MHOXeCTB. CBOIICTBa AeKapTOBa YMHOXKEHHUS IBYX MHOXKECTB.
ITpumepsl 3a1aHmi, B KOTOPBIX YJalIHeCs BCTPEUAIOTCS ¢ KOPTEKAMHU.

7. MaTtemaTn4eckue MOHATHA, UX ocoOeHHOCTH. O0BeM U cofiepkaHne NOHATHA. OTHOIICHNS MEXTy MOHATHSIMU. [Tprmepsr
yHpa)kKHEHUH U3 Ha4aJIbHOTO Kypca MaTeMaTHUKH, HANIPABIECHHBIX HA PACKPBITHE 00beMa U COJAEePIKaHUS MMOHATHS U POAO-BUAOBBIX
OTHOUIEHUH MEXy TOHATUSIMU.

8. Onpexnenenne nmoHaTHA. Buns! onpenenenmii. TpeboBaHMS K onpeneneHuio MOoHATHI. OnpeeNieHns MOHATHH B Ha9aJIbHOM Kypce
MaTEMaTHKH.

9. Onpenenenne nouarus. CTpyKTypa onpeeNeHus MOHATHS Yepe3 poj U BUA0Boe oTauyne. PereHne 3a1a4 Ha pacrio3HaBaHUE 10
OMpEEIEHHAM Pa3INYHON CTPYKTYphL. IIprMeps! 3a1aHnil Ha pacliO3HABaHUE U3 HAYaJIbHOTO Kypca MaTEMaTHKH.

10. ITonsiTHE BBICKa3bIBAaHUS. DJIEMEHTAPHBIE U COCTABHBIC BHICKA3bIBAHUSL.

11. KoHbIOHKIUS ¥ AU3BIOHKINS BBICKA3bIBAHUH, 3aKOHBI ATHUX OTNepaluil (¢ Joka3arenbcTBOM). [IpuMephl aeMeHTapHBIX
BBICKa3bIBAaHUH, KOHBIOHKIIU U AU3BIOHKIIMY BBICKA3bIBAHUN M3 HAYAJIBHOTO Kypca MaTEMaTHKH.

12. Orpunanue BbICKa3blBaHUN. 3aKOHBI OTpulaHus. OTpullaHie KOHBIOHKLIUY U AU3BIOHKINN (C 10Ka3aTenbCTBOM). IIpumepst
OTpHUIIAHMH BBICKA3bIBAHHI W3 HAYAJIBHOTO Kypca MaTEMATHKH.

13. [lonsTHe npeaukara, ero 00IacTH ONpeNeIeHUsI U MHOYKECTBa UCTUHHOCTH. KOHBIOHKLINS MPEINKAaTOB, TEOPEMa O MHOXKECTBE
UCTUHHOCTH KOHBIOHKIIMHU MPEAUKATOB (C J0Ka3aTeNbCTBOM). [IprMepsI MPeANKaTOB U3 HAYaJIbHOTO Kypca MaTEMAaTHKH.

14. IonsTHe mpenuKarta, ero 00IacTH OIpeeNICHUsI 1 MHOXECTBA HCTHHHOCTH. J{M3BIOHKINS MPEAUKAaTOB. TeopemMa 0 MHOXKECTBE
WCTUHHOCTH JU3BIOHKIMH MPEAUKATOB (C JoKa3aTenabcTBoM). [IpumMepsl npeaukatoB u3 HKM.

15. TlonsTHE NpeanKara, ero 001acTh ONpeAeNeHHs U MHOXECTBA HICTHHHOCTH. OTpHIIaHUE IPEANKATOB, TEOPEeMa O MHOKECTBE,
WCTUHHOCTH OTPHUIAHUS MIPEANKATOB (C NoKazaTenbcTBoM). [Iprmeps! mpeankaToB n3 HKM.

16. Bricka3pIBaHMsI ¢ KBAHTOPAMH, UX JIOTHYECKAs CTPYKTYpa.

17. Cioco6bl ycTaHOBJIEHUS 3HaYSHUSI HCTUHHOCTH BBICKA3bIBAaHUHM ¢ KBaHTOpaMH (¢ o0ocHoBaHueM). [IpuMepsl BoICKa3bIBaHUi ©
kBaHTOpamu 13 HKM 1 crioco0bl ycTaHOBIIEHNS 3HAUESHHS UX HCTHUHHOCTH.

18. BeIcKka3bpIBaHUs ¢ KBAHTOPAMU, UX JIOTUYECKas CTpyKTypa. OTpHUllaHuE BBICKa3bIBaHUM ¢ kBaHTOpaMu. IIpuMepsl BbICKa3bIBaHUN
¢ kBanTopamu u3 HKM.

19. OTHOIIEHUE TOTHYECKOTO CIEI0BAaHUSA U PABHOCUIBHOCTH MEX Ty npenukatamu. HeoOXoquMble U TOCTATOYHBIE YCIOBHS.
[TpuMeps! peATIoKeHNH HaYalbHOTO Kypca MaTeMaTHKH, KOTOPBIE MOXHO c(hOpMYITUPOBATh CO CIOBaMH: " €CI ..., TO...", "
HeoOxoaumo", "' mocTaTo4HO".

20. Ionstust Teopemsbl. CTpyKTypa TeopeMbl. Buabl TeopeM, CBsI3b MEXIY HUMH.

21. 3aKOH KOHTPAIO3UIINY, €T0 WILTIOCTpanys Ha npuMepax. ChopMymupylTe TeopeMsl, IPEICTABICHNS O KOTOPBIX AACTCS B
HAYaJIFHOM Kypce MaTeMaTHKH.

22. TloHsTHSI YMO3AKIIIOUEHUS, pacCyKaeHus. JleNyKTUBHbBIE YMO3aKItoueHus1. [IpuMepsl NeTyKTUBHBIX YMO3aKITIOUEHUH 13
HAuaJIbHOTO Kypca MaTeMaTHKH.

23. IToHATHS YMO3aKIIOUEHHs, paccyxaeHus. He nenykTuBHBIC yMo3aKkmodeHus. [IpuMeps! He TeTyKTHBHBIX YMO3aKIIIOUeHUH 13
HAYaJIBHOTO Kypca MaTEMaTHKH.

24. Tlonstue noxazatenbcTBa. CiocoObl 10Ka3aTenbcTBO. [IpuMephl J0Ka3aTeNnbCTB U3 Ha4albHOTO Kypca MaTeMaTHKH.

25. TloHATHE COOTBETCTBUS MEXIY IEMEHTaMH 2-X MHOKeCTB. CIOCOOBI 3aJaHHs COOTBETCTBHUSL. B3anuMHO ogHO3HAYHBIE
cOOTBeTCTBUA. PaBHOMOIIIHBIE MHOXeECTBA. IIpuMepsl cooTBEeTCTBUM, paccmaTrpuBaeMblx B HKM.

26. [TonsiTve OMHAPHOTO OTHOLICHUS] MEXKIY dJIEMEHTaMHU OJAHOTO MHOKecTBa. CriocoObl 3a1aHusI OMHAPHBIX OTHOLIEHHUH.
ITpumepb! GMHAPHBIX OTHOLIEHHH, C KOTOPBIMH BCTPEYAIOTCSl yUaIlUECs] HAUaIbHBIX KJIACCOB.

27. IloHsATHE OTHOLIEHHS Ha MHOXKecTBe. CBOICTBA OTHONICHHH: pedIIeKCHBHOCT, CHMMETPUYHOCTD, TPAH3UTHBHOCTb.

28. OTHOIIeHHE SKBUBAJICHTHOCTH U €T0 CBSI3b C pa30MEHNEM MHOXKECTBA Ha KJIACCHL. [IprMeps! OTHOIIECHUH SKBHBAIEHTHOCTH,
KOTOPBIE U3y4alOTCsl B HAYaIbHOM KypCce MaTEMaTHKU.

29. TlonsTne OoTHOWEHNS HA MHOXKeCTBE. CBOIICTBA OTHOIICHNUIT: aHTHCHMMETPUYHOCTh, TPAH3UTUBHOCTD, PEIICKCHBHOCTb.
30. OTHOIICHNE TOPS/IKA, YIOPSATOUCHHOCTh MHOXKECTBA. [IpIMeph! OTHOIICHHMS ITOPS/IKAa B HAYAIEHOM Kypce MaTEMaTHKH.
CEMECTP 2

3.1. Bonpocel 0 TeMaM CEMHHAPCKHUX 3aHATHIH:

Tema: UucnoBble paBeHCTBAa U HEPABEHCTBA

1. Kaxue cBOMCTBA YMCIIOBBIX PaBEHCTB M HEPABEHCTB BaM M3BecTHHI? ChopMynupyiiTe 1 JOKaXKHUTE UX.

2. Kak 000CHOBBIBAETCS HCTUHHOCTD YHCIIOBBIX PABEHCTB M HEPABEHCTB.

Tema: YpaBHEHHS 1 HEPABEHCTBA C OJJHON MEPEeMEHHON

1. ChopmymupyiiTe onpenenenne ypaBHeHus. [IpuBeanTte npuMepsl.

2. Uto Ha3BIBAIOT 00TACTHIO OMPEAeTICHNUs ypaBHEHHUS M MHOKECTBOM JOITYCTUMBIX 3HAUCHUH ypaBHEHHA?




3. Kakue crmocoObl pemeHns ypaBHeHU# BaM u3BecTHBI? [IpuBenute npumepsl. 4.ChopMynupyiiTe onpeaeacHie HepaBeHCTBa.
IIpuBenure npuMepsl.

5.Kakue crocoObl penieHns: HepaBeHCTB BaM H3BeCcTHBI? [IpuBeauTe mpruMepshl.

Tema: AkcoMaTHYECKOE TOCTPOSHUE CUCTEMBI HAaTypallbHBIX uncel. MeToa MaTeMaTHYeCKON UHIYKIIMU

1. PackpoiiTe CyTh aKCHOMAaTHYECKOTO TIOAXO0/1a K ITOCTPOCHHIO CHCTEMBI HaTYpabHBIX

qrcen

2. KakoBbI OCHOBHBIE IOHATHSI, UCTIONB3yeMble B akcuoMaThke [leano? 3. Kakum TpeGoBaHUAM JODKHA YAOBIETBOPATH CUCTEMA
AKCHOM.

4. B yeM 3aKkiro4aercs CyTb METO1a MaTEMaTUUECKON MHIYKIIUN?

Tema: TeopeTuko-MHOXKECTBEHHBIN MOIX0/] K TOCTPOSHUIO MHOYKECTBA 1IEJIBIX

HEOTpULATEIbHBIX YUCEN U IeHCTBUI HaJ HUMHI

1. B geM 3axiioyaeTcs TeOPETUKO-MHOKECTBEHHBIH CMBICI HATYPaJIbHBIX YHCENT M OTHOUICHIH «MEHBINE», «OOJBIIe», «paBHO»?
2. ChopmynupyiiTe TEOpPETHKO-MHOKECTBCHHBIN CMBICT CIIOKECHUS HATYPaIbHBIX YHCEIL.

3. ChopMynupyiitTe TEOPETUKO-MHOKECTBCHHBIII CMBICIT BBIYUTAHUS HATYPAJIbHBIX YUCEIL.

4. ChopmynupyiiTe TEOPETHKO-MHOKECTBCHHBIN CMBICT YMHOKCHHUS HATYpaIbHBIX JHCEI.

5. ChopmynupyiTe TEOPETHKO-MHOKECTBEHHBIH CMBICIT IEJICHNS HATYPaJIbHBIX YHCEL.

Tema: HatypanbHOE YHCTIO KaK pe3yAbTaT H3MEPEHUS BETHYMHBI

1. Maiite onpeneneHus NeHCTBUSIM HaJl OTPE3KAMU.

2. ChopmMynmupyiiTe CMBICT HATYpaIEHOTO YHCIIA, TOTYICHHOTO B Pe3YIbTaTe H3MEPEHUS BEITHINHEI.

3. ChopmynmupyiTe CMBICHT CIOKEHHS 1 BEIMUTaHNS HATYPaIbHBIX YHCEIN, IIOJ[yICHHBIX B PE3YJIbTATE N3MEPEHHS BEITMYMHBL

4. ChopmynupyiiTe CMBICT YMHOXKCHHUS HATYPAIbHBIX YUCEI, TOJYYCHHBIX B PE3YAbTAaTC H3MEPCHHUS BEITUIHUHBI.

5. ChopMymHpyHTE CMBICI ICIICHNS HATYPAJIbHBIX YUCEI, IIOYICHHBIX B PE3yNIbTaTe U3MEPEHHS BEJIMUHMHBL

3.2. [TpuMepsl TECTOBBIX 3aJaHUMH:

Tect o Teme «HaTtypanpHoe 4yMCIO0 KaK Mepa BETUUYHUHBDY

1. Ecnm otpesok a = 6e, a el=2e, Torma m el (a)=... 1) 4;2) 2; 3) 3;4) 5.

2. OTpe3ok a u3MepeH IpH IIOMOIIH eANHUIE! €. Eciti e yBenmuuuTh B 2 pasa, To Mepa OTpe3Ka a. ..

1) yBenmmuuTes Ha 2; 2) yMEHBIIUTCS B 2 pa3a; 3) OCTaHETCs MPEXHEH; 4) YBEIUIHUTCS B

2 pa3za.

3. Ecnu mepa oTpeska a nipu equnuie el paBHa 12, a Mepa oTpeska a Ipu eJUHHIIE €

paBHa 24, To el paBHo: 1) 2¢; 2) 4e; 3) 6¢; 4) 8e.

4. OTpe3ok a U3MEpEH NP MOMOUIH eAuHUIEI €. Eciiu e ymenpmuTh B 3 pasa, ToO Mepa OTpe3ka a...

1) ymenbinTcs Ha 3; 2) yBenuuutcs B 3 pa3a; 3) octaHeTcs pekHel; 4) yMeHbIIUTCS B 9 pas.

5. Ilomuzopsl JOpoOXke OrypLOB B 2 pa3a. Peub uner o BenuuuHe. ...

1) macca; 2) uena; 3) cTouMOCTb; 4) Bec.

6. 3a 6GaHaHBI U aNeJbCUHBI 3aIIaTIWIN 62 py0sst, 6aHaHbl CTOAT 25 pydsei. CKOJIBKO CTOSIT aneabCUHbI?

B 3agade uaer pevsb o BenuuuHe: 1) 1ieHa; 2) CTOUMOCTb; 3) pyouu; 4)

Macca.

7. C nepBoii rpsaKu codpany 5 Kr KIIyOHHUKH, a cO BTOpoi 3 Kr. CKONBKO KHIOTpaMM

KIYOHUKH cOOpalii ¢ ABYX TPSI0K?

B 3angaue unér peds o BemuuHe: 1) 006EM; 2) uinHa; 3) Macca; 4) KUIoTpaMM.

3.3. IIpumepHbIe 3a1aHUS KOHTPOJIBHBIX PaboT:

KonTponsHas paboTa mo teme « TeopeTHKO-MHOKECTBEHHBIH OX01»

1. B uem 3aknodaeTcs TEOPETUKO-MHOXKECTBEHHBIH CMBICT CyMMBI HaTypalbHbIX

2. B 1em 3akimrodaeTcs TEOpETHKO-MHOXKECTBEHHBI CMBICI YaCTHOTO (2 cirydast).

3. Mcnionb3yst COOTBETCTBYIOIINE TEOPETHUECKHE TTOJ0XKEHHUS, 000CHYHTE UCTUHHOCTD

CJICAYIONINX YTBepkKIeHui: a) 7 —2 = 5; 6) 4<10;B) 5 - 3 =15.

4. Ucrionp3ys TeOPETHKO-MHOKECTBEHHBIN IT0/IX0]T, 000CHYHTE BEIOOP NEHCTBHS NIPH PEIICHUH CIICTYIOMNX 3a1a4: a) Y IIKOJIBI
nocaauny § 6epés, a KIEHOB B 2 pa3a 6osnbirre. CKOJIIBKO MOCAIUIN KIEHOB y IIKONBI? 0) M3 KOpoOKH B3smn 8 KPaCHBIX
KapaHJaiueii, a 3eeHbIX Ha 3 MeHblIe. CKOJIBKO 3eNeHbIX KapaHaaliel B3suid u3 kopooku? B) M3 15 po3 cocTaBuim 5 oAMHAKOBBIX
OykeToB. CKOJBKO P03 B KOXKIOM OykeTe?

5. 3anmmuTe, NCTIONB3YS CUMBOJIBI, IPaBHUJIO BEIYUTAHIS CYMMBI M3 NCIIA U TAWTE €ro TeOPETUKO-MHOKECTBEHHOE HCTOJIKOBAHME.
3.4. IIpumep npoekTa (TPyHIOBOTO U HHIUBUAYAIBHOTO):

1. Co3nanue npe3eHTauuu 1o reme «HatypaabHOe YHCIO KaK pe3yabTaT U3MEPEHUS BETUUUHbBDY.

2. HaifinuTe B yaeOHUKAX IS HAYAIBHOH IIKOJIBI IPUMEPHI 3aJaHUH 10 TeMe « TeopeTnKo- MHOXKECTBEHHBIH ITOIX0]] K TOCTPOCHHIO
MHO>KECTBA LEIIBIX HEOTPUIIATEIBHBIX Yncem». IIpeicTaBpTe BaM pe3y/IbTaThl B BH/E TAOJHUIIBI, YKAXKHUTE KIACC U aBTOPA
ydeOHHKA.

3.5. Bompocs! k 3a4ery:

1. IToHATHE COOTBETCTBUS MEX/TY IIEMEHTAMH 2-X MHOeCTB. CIIOCOOBI 3a1aHMsI COOTBETCTBHS. B3anMHO 01HO3HAUHBIE
cooTBeTcTBUA. PaBHOMOIIHBIE MHOXkeCTBA. IIpumeps! cooTBeTCTBUM, paccmarpuBaeMblx B HKM.

2. IloHsATHE OMHAPHOTO OTHOILIEHHS MEXAY JIEMEHTaMU OJTHOTO MHOecTBa. CriocoObl 3a7jaHnsl OMHAPHBIX OTHOILEHUH. [IpruMepbl
OWHApPHBIX OTHOUICHHH, C KOTOPBIMH BCTPEYAIOTCS yUalfecs] HadalbHBIX KJIACCOB.

3. ITonsTHe OTHOIICHUS HA MHOXecTBe. CBOMCTBA OTHOIMICHHI: pehIeKCHBHOCTD, CHMMETPHUYHOCTD, TPAH3UTUBHOCTE. OTHOIICHNE
9KBHBAJIEHTHOCTH U €T0 CBA3b C pa30MeHNeM MHOXKECTBA Ha Kiacchl. [IpuMephl OTHOIIEHHUH SKBUBAJICHTHOCTH, KOTOPBIE
U3y4aloTcs B HAYaJIbHOM Kypce MaTEeMaTHKU.

4. [ousaTre OTHOIICHNS HA MHOXKeCTBe. CBOHCTBA OTHOIIIEHHUI: aHTUCUMMETPUIHOCTh, TPAH3UTUBHOCTD, Pe(hICKCHBHOCTD.
OrHoIeHNe TOPSIIKA, YIOPATOUYCHHOCTh MHOXKECTBA. [IpiMephl OTHOIICHHUS MTOPSAAKA B HA4aIbHOM Kypce MaTeMaTUKH.




5. Onpenenenue yncnoBoi ¢pyHkimn. CrocoObl 3a1anus GyHkuu. JlnneitHnas GyHkiwst, e€ cBoricTBa u rpaduk. [Tytn
OCYIIECTBICHNUS MTPOTIEACBTHKHU ITOHATHS (DYHKIIMH B HA9aTHHOM KypCce MaTeMaTHKH.

6. Onpenenenue unciaoBoit GyHkmu. [Ipsmast mponopIMoOHaNbHOCTS, €€ cBoMcTBa U rpaduk. [IyTu ocymecTBiIeHNs MPONEeeBTHKH
HOHATHS (YHKIUH B HA4aJIbHOM Kypce MAaTEMaTHKH.

7. Onpenenenue ynciaoBoit Gyakiuu. O0paTHas TPOTOPIIHOHALHOCTD, €€ CBOWCTBA U Tpaduk. [IyTH ocymecTBIIeHHs
HPOTIEACBTUKY MOHATHA (HYHKIINH B HAYaTbHOM KypCce MaTEMaTHKU.

8. IlonsTre anredpanyueckoil onepanuy. 3akoHbI anredpanyeckux onepauuil. [Ipumeps! anredbpandeckux onepamui,
paccMaTpUBAEMBIX B HAUAJIbHOM Kypce MaTEMAaTHKH.

9. Ilonstue anredpamdeckoil oneparmu. HedTpansHEIH, TOTIOMAIOMNH, CHMMETPHYHEIH 3JIeMeHTHI. [IprMeps! anredpandecKux
oreparuii, pacCMaTpHUBAaeMbIX B HAYaJIbHOM KypCe MaTeMaTHKH.

10. PazniynbIe OAXO0BI K HOCTPOCHUIO apu()METHIECKU HaTypalubHbIX Yncen. [IoHsTHe 00 aKCHOMAaTHYECKOM METO/Ie HOCTPOSHHUS
Teopru. TpeOoBaHMS, MPEABIBIAEMBIE K CHCTEME aKCHOM.

11. AkcrnoMaTH4ecKoe onpeesieHre HaTypaabHoTo ynciia. OCHOBHBIE ITOHATHS U OTHOIICHUS, akcnoMel [leaHo. CBoiicTBa
OTHOUIEHHS «HETIOCPEACTBEHHO CIE0BATh 3a», U3yJaeMble B HAYaJIbHOM Kypce MaTeMaTHKH.

12. Onpenenenue cnoxenns. Ero cymecTBoBaHye 1 eANHCTBEHHOCTh. Tabmmia cinoxxenus. Mcrnonp30BaHne akCHOMaTHIECKOTO
MOJIX0/1a K CII0’KCHUIO B HAYaTbHOM KypCce MaTEeMaTHKH.

13. Onpenenenue cnoxeHus. 3aKOHBI CI0KEHUS HATYPAIbHBIX YUCEN (C 10Ka3aTenbcTBOM). Kakue 3aKoHBI CII0KEHUS U3ydaloTCsl B
HayaJlbHOM Kypce MaTeMaTHKH?

14. Onpenenenne ymMHOXeHH. Ero cymecTBoBaHMe M eAMHCTBEHHOCTD. Tabimia yMHOKeHUS. Mcronp30Banne akCHOMAaTHYECKOTO
MOJX0a K YMHOKEHHIO B HAYaJIbHOM KypCe MaTeMaTHKH.

15. Onpenenenrie yMHOKEHHS. 3aKOHBI YMHOKEHHUS HATYpaJIbHBIX YUcen (C JoKa3aTenbcTBOM). Kakue 3aKOHbI yMHOKEHUS
U3Yy4aroTCs B HA4YaJIbHOM KypCce MaTEMaTHUKHU?

16. Onpenenenue BEIYATAHNS HATYPAIbHBIX YHCEII. Y CIIOBHE CYIIECTBOBAHUS Pa3HOCTH, €T0 €ANHCTBEHHOCTS (C
JI0Ka3aTeIbCTBOM). [IpruBeCcTH MpUMeEpHI yIpaKHEHUH Ha9aIbHOTO Kypca MaTEMaTHKHU, B KOTOPBIX BEIUUTAHHE PACCMATPUBACTCA
Kak JieiicTBHe 00paTHOE CIOKEHUIO.

17. OnpeneneHue AeNeHNs HATYPaJIbHBIX YHCEN. Y CIIOBHE CYIIECTBOBAHMUS YaCTHOTO, €70 SANHCTBEHHOCTS (C TOKA3aTEIHCTBOM).
[IpuBecTn npuMeps! yIpa>KHEHHUI HA9aIbHOTO Kypca MaTEMaTHKH, B KOTOPBIX JeJICHHE pacCMaTPUBACTCs Kak AeiicTBHe oOpaTHOE
YMHOKEHHUIO.

18. HeBo3MoKHOCTD ieneHus Ha HYIb (C loKa3aTenbcTBoM). JleneHue ¢ ocratkoM. [IpuBecTr mpuMeps! 3alaHuil U3 HAYaIbHOTO
Kypca MaTeMaTHKH, TIPH BEIMTOJTHEHUN KOTOPBIX yJaIHecs BEIITOIHSIOT ACIEHHE C OCTATKOM.

19. YopsiioueHHOCTD U pYyTHe CBOWCTBAa MHOXKECTBA IIENIbIX HEOTPHULATENbHBIX urcel. [IpuBecTu mpuMeps! yrpaxHeHui u3
HA4YaJIbHOTO Kypca MaTeMAaTUKH, TIPH BBIMOTHEHHU KOTOPBIX yJalllUecs] HESIBHO UCIIOJIb3YIOT ONIPEAENIEHNsI OTHOIIEHUI «O0bIIeY,
«MEHBIIIe», CBOWCTBa MHOYKECTBA HATYPAJILHBIX YHCET.

20. Kpatkue cBefieHHs 0 BOSHUKHOBEHHH MTOHATHS HATYPAILHOTO YHCIIA U HyNs. Pa3nudHble MOAX0ABI K HOCTPOCHUIO MHOXKECTBA
LETIBIX HEOTPULATENbHBIX YUCEN. TeopeTHKo- MHOKECTBEHHBIH MOAX0 K BBEICHHIO IOHATHS HATYpalbHOTO YHCIIA U HYIIS.
OrHoweHus

«PaBHOY», KMEHBIIE» M «OOJBIIE) HAa MHOXKECTBE IeJIBIX HEOTPUIATEIbHBIX UnceNl. Kak BBOAATCS MOHATHSA HATYPAIBLHOTO YHCIA U
HYJIISI, OTHOIIEHHS «PAaBHOY», MEHBINIE» U «OOJBIIIE» Ha MHOKECTBE B HAYAIbHOM Kypce MaTEMaTHUKH.

21. TeopeTHKO-MHOKECTBEHHBIH CMBICII CyMMBI LIETIBIX HEOTPULIATENbHBIX YUCEN, €€ CYIIECTBOBAHUE U €AMHCTBEHHOCTb.
TeopeTnKo-MHOKECTBEHHBIH CMBICI 3aKOHOB CIIOXKEHHA. JlaliTe TeOpeTHKO-MHOKECTBEHHOE 000CHOBAHHE BBEACHHS IIOHITHI
CIIOXKEHUS U CyMMBI B HA49aJIbHOM Kypce MaTeMaTHKH.

22. TeopeTHKO-MHOKECTBEHHBIH CMBICI Pa3HOCTHU LIENBIX HEOTPUIATENBHBIX YHCceN. TeopeTHKO-MHOKECTBEHHBIH CMBICIT IPABUIT
BBIYMTAHMS YHCIIA U3 CYMMBI 1 CyMMBI U3 4ncia. JlaiiTe TeopeTHKO-MHOXXECTBEHHOE 000CHOBAHUE BBEICHUS IOHATHS BEIYMTAHUS U
Pa3sHOCTH B HAYaJIBHOM Kypce MaTeMaTHKH. [IpuBeuTe mpuMeps! BEIYUCIUTEIBHBIX IIPHEMOB, B KOTOPBIX IPUMEHSIOTCS IPaBIIIa
BBIYUTAHUS YHCIA U3 CYMMBI H CYMMBI U3 YHCTIA.

23. TeopeTHKO-MHOKECTBEHHBIH CMBICII IPOU3BEICHUS LEIbIX HEOTPULIATENBHBIX YUCEN. TEOPeTHKO-MHOKECTBEHHBII CMBICT
3aKOHOB YMHOKeHHs. OIpeieieHne Mpou3BeAeHHs uepe3 cyMMy. Ha 0CHOBe Kakoro OIpe/iesieHns H3yqatoTCs OHATHS
YMHOXXEHHUS Y IIPOU3BEICHUS B HAYaJIbHOM Kypce MaTeMaTHku? Kax n3ydarorcs 3akoHbI yMHOXeHHA? [IpuBenuTe nmpumMepst
BBIYHUCITUTENBHBIX IPUEMOB, B KOTOPBIX OHU IIPUMEHSIOTCSL.

24. TeopeTHKO-MHOKECTBEHHBIH CMBICII YACTHOT'O LEJIOT0 HEOTPULATEIBHOTO YUCIa U HATYPalIbHOIO YKcna. TeopeTnko-
MHO>KECTBEHHBIH CMBICT MPaBIJI JeTICHISI CYMMBI M TIPOM3BEICHUS Ha 9Hcio. J[aiiTe TeopeTHKO-MHOXKECTBEHHOE 000CHOBAHHUE
U3Yy4eHUs B HAYaJIbHOM Kypce MaTeMaTHKH IOHITHI feneHus U 9acTHoro. [IpuBeuTe mpuMepsl BEIYUCIUTENbHBIX IPUEMOB, B
KOTOPBIX IIPUMEHSAIOTCS [IPaBUIIA JEJIEHUS CYMMBI M IPOU3BEICHUS HA YHUCIIO.

25. Ompenenenue ypaBHeHUs ¢ 01HOM nepemMeHHoN. Kopens ypaBHeHus1. MHOXeCTBO KOpHEH ypaBHeHHs. PaBHOCHITEHBIE
ypaBHeHUs. TeopeMsl 0 paBHOCHIBHOCTH YpaBHEHHUH (C JOKa3aTenbCcTBOM). Kak TpakTyercs MOHATHE ypaBHEHHUS B HAYaIbHOM
Kypce matemMaTtukn? KakoBbl criocoObl peleHus: ypaBHEeHU?

26. OrpeneneHne HeEpaBEHCTBA ¢ TIepeMeHHOH. PerieHrne HepaBeHCTBa. MHOXECTBO pellleHHi HepaBeHCTBa. PaBHOCHIIBHBIE
HepaBeHCTBA. TEOpeMbl O PAaBHOCHIBHOCTH HEPABEHCTB (C T0Ka3aTeabcTBOM). OCYIIECTBICHHE TTPOTICACBTUKH ITOHSTHS
HEepaBeHCTBA C IEPEeMEHHON B HA4aIbHOM Kypce MaTeMaTUKH.

27. CMbICI HATYpaJIbHOTO YHCIA, IOJYYEHHOTO B Pe3ynbTaTe usMepeHus BenuduH. [Ipusenure npumeps! ynpaskaenuit us HKM, B
KOTOPBIX HCHOJIB3YeTCS STOT MOIXO.

28. CMBICIT CTI0KEHHS ¥ BBIYUTAHUS HATyPaIbHBIX YHCEN, MOTYIEHHBIX B pe3yIbTaTe H3MepeHus BennurH. [Ipuseanurte npuMeps
yipaxsaeHuit n3 HKM, B KOTOPBIX HCIONB3YeTCS 3TOT MOAXO.

29. CMbICIT yMHOKEHHUST HATYPAJIbHBIX YUCEI, TOJY4EHHBIX B Pe3ylbTaTe U3MepeHHs BeanduH. [Ipusenure mpumepsl ynpakHeHHN
n3 HKM, B KOTOpBIX UCIONB3YETCSI 9TOT MOAXO.

30. CMbICH JeTIeHNUsI HATypalbHBIX YHCEN, MOTYIEHHbIX B pe3ylabTaTe H3MepeHus BenuuuH. [IpuBeanTe npuMeps! yIpaKHEHUH U3




HKM, B KOTOpBIX UCIOJIB3YETCS 3TOT IMOJXOI.

CEMECTP 3

3.1. Bonpockl 1o TeMaM CeMUHAPCKUX 3aHITHA:

Tema: Cucrema cuucieHus

1. Maiite onpenencHre MOHITHIO KCUCTEMA CUUCIICHHSD.

2. JlaiiTe onpeneneHust HO3UIMOHHBIM U HEMO3UIIMOHHBIM CUCTEMaM CUUCIICHHUS.

3. Kak BbI CUHTACTE MOHSATHS «YHCIIOY, IU(PPay SBISIOTCS TOXKICCTBEHHBIMU Wik HeT? OTBEeT 000CHYHTE.

4. Kak MO>XHO CpaBHUTH IIPOMEKYTKH BPEMEHH, He IpuOerast K M3MepeHHsIM?

Tema: [ToHsITHE OOBIKHOBEHHOM MpoOu

. UTo Ha3bIBaIOT OOBIKHOBEHHOH IPOOBIO?

. Kakue 3amaun npuBenu k BOSHUKHOBEHHIO MOHATHS 1poOu?

. Kakue npo6u Ha3pIBatoTcst paBHBIMH?

. Kakue npo6u Ha3bIBatOTCS MPaBIIBHEIMU?

. Kakue npobu Ha3pIBaloTCS HETIPaBUIbHBIMU?

. ChopmynupyiiTe OCHOBHOE CBOMCTBO MpoOH. JJoKaKUTe OCHOBHOE CBOMCTBO APOOH.

. Kakue npo6u Ha3bIBatOTCSl COKPATUMBIMU?

. Kakue npo6u Ha3pIBatOTCA HECOKPATUMBIMU?

. Yro Taxoe moius?

Tema: IloHATHE TOJIOKUTENHEHOTO PAITMOHAILHOTO YUCIIA

1. TaiiTe onpeneneHte paluOHaIbHOTO YHUCIIA.

2. Chopmynupyiite onpeeneHie OTHOMCHUS «OO0JIbIIE» IS MOJIOKUTEIBHBIX PAlIMOHATBHBIX YHCE U JOKAXKHUTE, YTO OHO
TPaH3UTUBHO.

3. ChopmynupyiiTe onpeneieHre OTHOIICHUST «MEHBIIE» IS IOJIOKUTENBHBIX PAIMOHATBHBIX YHCENT U TOKAKUTE, YTO OHO
TPaH3UTUBHO.

4. Chopmynupyiite onpeaercHIe OTHOIICHUS «OO0IBILIe) IS MTOJIOKUTEIBHBIX PAlOHATIBHBIX YUCENT U JJOKAXKUTE, YTO OHO
AHTHCUMMETPUIHO.

5. Chopmynupyiite ornpeneneHrne OTHOMICHHUS] «MEHBIIIE) IS TIOJ0KUTENBHBIX PAIHOHAIBHBIX YACEN U JJOKAXKHUTE, YTO OHO
AHTHCUMMETPUYHO.

6. JlokaxuTe KOMMYTaTUBHBIN 3aKOH CJIOKEHHUS MOJI0KUTENIBHBIX PALMOHATBHBIX

qHCcel.

7. UeM oTIMYAETCS €T0 JOKA3aTENbCTBO OT J0KA3aTeNbCTBA aCCOLIMAaTUBHOTO 3aKOHA?

Tema: 3amuch MOIOKUTENBHBIX PAlIOHATIBHBIX YUCEN B BUIC NECATHYHBIX APOOeit

1. Kakue npoOu Ha3bIBAIOTCS ACCATHIHBIMU?

2. 3auem ObUIH BBEICHBI B MATEMATUKY JeCSITUYHBIE ApoOu? Uem oHU ynoOHee

0OBIKHOBEHHBIX JIpoOeii?

3. O0s13aTEIBHO JIM TIPH CPABHEHHUH JIECATHIHBIX IPOOEH MPUBOJNUTE UX K IECITHIHOMY 3HaMeHaTeno? Kak CpaBHUTD IeCATHIHEIC
IpoOw, He TIPUBO/IS UX K 00IIeMy 3HAMEHATEN0?

4. Chopmynupyiite npaBuio mpeodpa3oBaHUs KOHEUHOH JeCITUIHON IpoOu B 0OBIKHOBEHHYIO APOOB.

5. IlpuBeuTe npuMephl KOHEUHBIX JECATUUHBIX ApoOeil. 3amuinTe uX B BUJe HECOKPATUMBIX OOBIKHOBEHHBIX Apobeil. Kakum
CBOWCTBOM 00JIaAf0T 3HAMEHATEIH MOJTYISHHBIX OOBIKHOBEHHBIX IPOOEH?

6. Kaxue npobu HazeBarorcs nepuogundeckumu? HazoBuTte BUABI HEPHOIMUSCKUX JPOOCH.

7. Yto Ha3bIBaeTCs LEJON 4acTbi0 OECKOHEUHOU JAecATHUHON ApooH?

8. Uto Ha3bIBaeTcs udpoii TpeThero paspsaa OeCKOHEUHOU AecaTHIHON npoou? [IpuBennTe mpumep.

9. 3anumuTe YNCTO-NEPHOTUUECKYIO  CMEIIaHHO- IEPHOIHIECKYIO IPO0b, HalINTEe HECKOIBKO Pa3HBIX ()OPM 3aIMCH BEIOPAHHBIX
YHCell.

10. ChopmymnupyiiTe npaBuia oOpaileHus MePUOIHIECKUX Apo0eit B 0OBIKHOBEHHBIE.

11. YeMm moxosxu mpaBuiia npeodpa3oBaHusi OSCKOHESYHOW JACCATHYHON CMEIIaAHHO MEPUOTUIECKON M YHUCTO-TIEPUOTTISCKON
npobeii? UeM oHU OTIIMUAIOTCS?

12. [TonGepute HECKOJIBKO MPUMEPOB ATl OTPAOOTKH YMEHHI peoOpa3oBaHus JeCATHUHBIX APOOe pa3HbIX BUIOB B
O0OBIKHOBEHHBIE APOOH.

13. [puBeauTe MpUMEpHI 3aIaHUI HA ONIPEACTICHUE BUA JECATHIHON APOOH, COOTBETCTBYIOIIEH TaHHON OOBIKHOBEHHOH IpO0OH;
BBITOJIHUTE TOPOOHBIE 3aIIMCH, BBIIEISS ATy alropuTMa?
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3.3. IIpumMepHbIe 3a1aHUI KOHTPOJIBHBIX PaboT:

1. BmecTo 3Be3104eK MOCTaBbTe IU(PHI TAK, YTOOBI YHUCIIO

1) 261*6 nenunock Ha 4

2) 2314* nenmnoch Ha 6

3) 24*139 nenmock Ha 11

2. C nomoursto anropurma Esxiuna Haiinure HOJ uncen 42628 n 33124

3. Kakue u3 crnenyromux BeICKa3piBaHUM HCTUHHBI? HoMepa 3anuiunTe B MOpsiiKe BO3pacTaHHs 0e3 3aMaThIX U APYrux
JIOTIOTTHATEIBHBIX CHMBOJIOB.

1) Ecnut mpousBeeHne IBYX HATYpaJIbHBIX YHCEN JEIUTCS Ha 5, TO XOTS ObI OJJMH U3 MHOXHUTENEH JeTTUTCs Ha 5.

2) Ecau HY 0AHO U3 HATYpaJIbHBIX YMCEN HE AENUTCS Ha 36, TO M UX IPOU3BEACHUE HE IeNUTCs Ha 36.

3) Ecin mpon3BeieHHe HECKONBKUX HATYPAIbHBIX YHCEI IETUTCS Ha 12, TO XOTs ObI OJMH MHOKHTEIb JASITUTCSA HA 3 U XOTS OBl
OJIUH U3 MHOKUTENEH YETHBIN.

5. Pemure 3anauy




12 genoBek HecyT 12 xme60B. Kaxaplii MyxxunHa HeceT 2 xe0a, Kaxaas xeHmuHa — 0.5 xyeda, a peOeHOK — 1o YeTBepTH xieha.
CKOJIBKO OBUTO MYXKYHH, JKSHIINH, AeTei?

3.4. ITpumep npoekTa (TPyNIOBOTO U MHAUBUIYAIBHOTO):

1. Co3nanue npeseHTanuy 1o TeMe «IIoHsTHE 0OBIKHOBEHHON JpOOM».

2. BrINoNHUTE HCCIEI0BATENBCKOE 3aJaHue 10 TeMe « CHCTeMBI CUUCIIeHIs». JlaiiTe onpeenieH s MO3HUIIHOHHBIM H
HETIO3UIIHOHHBIM CHCTEMaM CUHCIICHHUS.

3.5. Bonpocsl k 3a4€ry:

1. 3agava pacimpeHs MHOXECTBA HaTypalbHbIX ducel. [lonsTue apoou.

2. OcHOBHOE CBOMCTBO JIpoOu. KakoB cMbICH OHATHS poOH B HAYaIFHOM Kypce MaTeMaTHku? [IpuBenuTe npuMeps!
YIPaXXHEHHUH, C MOMOIIBIO KOTOPHIX (POPMUPYETCS IOHITHE IPOOH.

3. OcHoBHOE cBOCTBO ApoOH. [IoHATHE MOJIOKUTEIBHOTO PalMOHAIBHOTO Yncia. [IpuBeanTe npuMeps! ynpaKHeHUH Ha4aIbHOTO
Kypca MaTeMaTHKH, B KOTOPBIX HEIBHO YIHTHIBACTCSI OCHOBHOE CBOMCTBO JPOOH.

4. OrHOIICHNE PaBEHCTBA HA MHOXKecTBe. CBolicTBa MHOKecTBa. Kak cpaBHUBArOTCS IpoOH B HAYATBHOM Kypce MaTeMaTHKH?
IIpuBeaure npuMepsl yrpaxHEHUH.

5. OrHouIeHKe NopsiAKa Ha MHOXKecTBe. CBoiicTBa MHOXKecTBa. Kak cpaBHMBAIOTCS ApoOH B HA4aJIbHOM Kypce MaTeMaTHKH?
IIpuBenure npuMeps! yIpaKHEHUH.

6. OnpeneneHue CyMMbI MOJT0KUTENBHBIX PALIMOHANBHBIX YHCel. 3aKOHBI CIOXKEHH (OAMH ¢ JoKa3aTenbcTBOM). Kak TpakTyercs
CIIOKeHHe po0eil B HadaabHOM Kypce MaTeMaTuku? [IpuBenure npumepsl.

7. OnpeneneHue MPON3BEICHIUS MTOJI0KUTEIBHBIX PAaIlHOHANBHBIX YHCcell. 3aKOHBI YMHOKEHHS (OIMH C JT0Ka3aTenscTBOM). Kakue
yHpaKHEHHUSI HA4aJIbHOTO Kypca MaTeMaTHKH (JOPMHUPYIOT MPEACTaBIeHNE 00 YMHOXKCHUH Ipo0eii?

8. Onpenenenue pa3HOCTH MOJIOKUTENBHBIX PAalMOHANBHBIX Yncell. [IpaBuiio HaxoxkaAeHus pa3HOCTH (¢ BbIBoAoM). Kak TpakTyercs
BBIYHTAaHUE JpoOell B HaUaIbHOM Kypce MaTeMaTtuku? IIpuBeaure npuMepsl.

9. Ompezenenre 4acTHOTO TOJOXKHUTENFHBIX PAlHOHANTBHBIX YHCell. [IpaBiiio HaXoKAeHHs YacTHOTO (¢ BBIBOJIOM). Kakue
yHpa)kKHEHHUs HA4alIbHOTO Kypca MaTeMaTHUKH (JOPMUPYIOT Y MIAAMINX IIKOJBHUKOB IPECTaBICHNE O JeTIeHHH Apobeii?

10. 3anuck NOJIOXKUTEIBHBIX PALIMOHAIBHBIX YHCEN B BUJIE IECATHUHBIX Apobeii. [lonsTne necatnuHoi apodu.

11. HeoGxomumoe 1 JOCTaTOYHOE YCIIOBUE NMPECTABICHUS OOBIKHOBEHHOM APOOH B BUJIC KOHEUHOH NecaTHIHOMW. Kak moHNMaTh
YTBEPKICHUE «JIecATHIHAS (popMa 3aIliCH SIBISIETCS PaCIINPEHIEM BIPABOY» JECATUIHON CHCTEMBI CUUCIICHUS IS HATYPATbHBIX
qucen?

12. IIpencraBneHue paioHANBHBIX YHCEN B BUAE OECKOHEUHBIX NEPUOINIECKUX IEeCATHIHBIX apobeii. [IpaBuna 3anucn
OECKOHEYHBIX IEeCATUIHBIX IpoOel B BUIE 0OBIKHOBEHHOH. [Tprmepsr.

13. Heo0x0AuMOCTh PAaCIIUPEHUs] MHOXKECTBA IOJIOKHUTEIBHBIX PAI[HOHATBHBIX Uuce. CyIecTBOBaHUE YUCEIN, OTIHYHBIX OT
palUOHANIBHBIX.

14. ITonsATHE NPPAIIOHATIFHOTO YKCa. [IprHBecTH MpUMeEpHI NECATHIHBIX APOOEH, SBISIOMMXCS PAlOHATILHEIMHI YHCITaMH.
CEMECTP 4

3.1. Bonpockl 1o TeMaM CeMUHAPCKUX 3aHITH:

Tema: OTHOIIEHHE JETMMOCTH Ha MHOKECTBE HaTypaJIbHBIX YHCET, ETO CBOMCTBA

1. ChopmynupyiiTe onpeneneHne OTHOMIECHHUS ISTMMOCTH.

2. Kakumu cBoiicTBaMu 00s1a1a€T OTHOLIEHHUE AETUMOCTH?

3. 3anmuuuTe, NCHONB3Yst MATEMaTHYECKHE CUMBOJIBL, CBOIMCTBA pehIICKTUBHOCTH, aHTUCUMMETPHUYHOCTH ¥ TPAH3UTHBHOCTH
OTHOIIECHHS JCIUMOCTH, 33JaHHOTO Ha MHOYKECTBE HATyPATbHBIX YHCEN U JTOKAKHUTE HX.

4. OTHOIICHNE AETUMOCTH, 3aJJAHHOE HA MHOXXECTBE HATYPAIbHBI YNCE, SIBIISIETCS OTHOIICHHEM YKBHBAIEHTHOCTH MIIH MOPSIIKa?
Orset obocHyiiTe.

Tewma: [IpusHaku aenumocTu. JleNMMOCTb CyMMBI, PA3HOCTH, TPOM3BEACHH.

JlemuMOoCTh Ha COCTaBHOE YUCIIO

1. Chopmynupyiite U TOKaXUTE IPU3HAKU JESTUMOCTH CYMMBI, Pa3HOCTH, Ipou3BeeHus. [IpuBeauTe COOTBETCTBYIOMINE TPUMEPEI.
2. ChopMynmupyiTe U TOKaKUTE MPU3HAKU IEIUMOCTH Ha 2, 4, 5, 3,9, 11. [IpuBeanTe COOTBETCTBYIOIINE MIPHUMEPHI.

3. ChopmymupyiiTe 1 TOKaXHUTE IPU3HAK ACITUMOCTH HA COCTAaBHOE YNCI0. [IprBeuTe COOTBETCTBYIOMINE IIPHMEPHI.

4. Kak uCIOIb3YIOTCA METOABI IIOJIHOW U MaTEMATUUYECKOM MHIYKIUY JUI 10KA3aTEbCTBA AEIUMOCTHU BBIPAXKEHUH C
HaTypaJbHBIMH HEPEMEHHBIMH Ha YHUCIIO?

Tema: 'eomMeTpudeckre NocTpoeHus. 3aa4y Ha IOCTPOEHUE C MOMOLIBIO IUPKYIIA ¥ TUHEWKH

1. Chopmymupyiite 0cOOCHHOCTH pEIICHUs 3a7a4 Ha TOCTPOCHHE.

2. Ilepeuncnure BO3MOXKHOCTH HCIOIB30BAHUS IIPU PELICHUH 3a/1a4 Ha TOCTPOCHNUE OCHOBHBIX UEPTEXKHBIX HHCTPYMEHTOB
(IMpKyIb, IMHEHKA).

3. Kakwue 31eMeHTapHbIe 3a/1a91 HA IIOCTPOCHIE BaM M3BECTHBI. BEITOITHITE COOTBETCTBYIONIHE IIOCTPOCHHS C ITOMOIIIBIO IIUPKYIIS
U JINHEHKU.

4. KakoBbI OCHOBHBIE 3Talbl peLIeHHUs 3a1a4 Ha IOCTPOeHue?

5. ChopmynupyiiTe 3a1a4i Ha HOCTPOEHUE, KOTOPBIE HE Pa3peIINMBbI C IOMOIIBIO IUPKYIIS M JINHEHKH.

Tema: ALJUTUBHO - CKaJsIpHAs BEIMYUHA U €€ CBOMCTBA. I13MepeHue BeInYMHEL.

JeiicTBUs HaJy OTHOPOAHBIMH BETUYHHAMU.

1. JlaliTe akCHOMAaTHYECKOE OIPE/IEIICHNE MOT0KUTENBHON CKaIIPHON BETMYHMHBL.

2. Kakue Benmu4MHbBI Ha3bIBAIOTCS] OJJTHOPOAHBIMH?

3. Kaxue BeTMIMHBI HA3bIBAIOTCS CKAJIIPHBIMU?

4. Yto 3HaYUT U3MEPHUTDH BEINUHHY?

5. Kakue nelicTBusi Hai OJHOPOIHBIMU BETMIMHAMU MOKHO BBITIOJIHSTH?

6. Kaxumu cBoficTBaMu 00J1a1af0T OJJHOPOTHBIC BETTMIMHBI?

Tema: JInrHa oTpe3ka U ee U3MepeHue




1. Maiite onpeaeneHne JIMHBIL.

2. Yro 3HAaUYMUT U3MEPUTH JUIMHY oTpe3ka? HazoBure crangapTHbIe eAMHULIBI JUTHHBI. KakoBO COOTHOIIEHHE MEXTY HUMU?

3. Pemenne kakux MpakTHUECKUX 3aa4 IPUBENIO K BOSHUKHOBEHUIO IOHTHUS [UTHHA?

4. Kak MO>XHO CpaBHUTH [UIMHBI, HE IpHoOeras K n3MepeHusiM?

Tema: O0beM Tea U ero U3MepeHne

1. JlaiiTe onpeneneHne oobeMa Tena.

2. Yto 3HauuT U3MepuTh 00beM? HazoBute cranaapTHble eAMHUIBI 00beMa. KakoBO COOTHOIIEHHE MEKAY HUMU?

3. Penrenne kakux MpakTHYECKUX 3a7a4 IIPUBEIIO K BOSHUKHOBEHUIO MOHATHS 00beM?

4. Kak MO>XHO CPaBHUTH 00BEMBI, HE IpHOerast K H3MEpeHUsIM?

Tema: Macca Tena u e€ uamMepeHue

1. Maiite onpeneneHne Macchl.

2. Uro 3HaunT M3MepuTh Maccy? Ha3oBure cTanmapTHBIC eIMHHIBI MacCchl. KakoBO COOTHOIIEHHE MEXTy HIMH?

3. Pemenne Kakux MpaKTHUECKUX 3aa4 IPUBEJIO K BOSHUKHOBCHUIO IIOHSTHS Macca?

4. Kak MO>XHO CpaBHUTb Macchl, He puderas K u3MepeHusm?

Tema: Bpems u ero usmepenue

1. aiiTe onpeneneHre BpeMEHU.

2. Uto 3HAYUT U3MEPUTH IPOMEXKYTOK BpeMeHH? Ha3zoBuTe cTaHIapTHBIE €UHULEI BpeMeHH. KakoBo cOOTHOLIEHHE MEXTY HUMH?
3. PemieHne kakux MpakTHYECKUX 3aa4 MIPUBENIO K BOSHUKHOBEHUIO TIOHSTUS BpeMs?

4. Kak MO>XHO CPaBHUTBH IIPOMEKYTKH BPEMEHH, He Iproerast K M3MepeHHusIM?

Tema: 3aBUCHMOCTB MEXy HCOAHOPOIHBIMHU BEIMUUHAMU. J{eHCTBHS HAJl HEOAHOPOIHBIMHU BEINYHHAMU

1. Kakue BeTMYMHBI HAa3bIBAIOTCSI HEOJHOPOAHBIMU?

2. Kakue neficTBHs HaJ HEOAHOPOAHBIMH BETMYMHAMH MOYKHO BBITOTHATH?

3. Kaxwue 3aBHCHMOCTH MEXy HEOHOPOAHBIMH BEIMIHHAMH OBIBAIOT?

3.2. [TpuMepsl TECTOBBIX 3aIaHHIA:

Tect o teme «IIlnanumerpus»

1. JInnHa oxHOTO M3 KaTeToB OoJbire fpyroro Ha 10 cM, HO MeHbIIIe THoTeHy3s! Ha 10 cm. HalianTe minHy THIOTEHY3HI.

A) 80 cm; B) 50 cm; B) 100 cm; 1) 20 cm.

2. B TpeyronpHuKe OCHOBaHUE HA 4 CM MEHbIIIE JJIMHBI BHICOTHI, a IUIOIIAL 3TOrO TPEyroibHUKa paBHa 96 cm?. Haiiaure uinHbI
OCHOBAaHHMS ¥ BBICOTHI TPEYTOIBHUKA.

A) 1lem; 15¢em; B) 12¢em; 16¢em; B) 13em; 17em; T) 14cem; 18cm.

3. HaiinmuTe cMexXHbIE YIIIbI, €CIIM OAWH U3 HUX B 3 pa3a MeHsble apyroro. A) 90°% 90° B) 1359 45° B) 100°; 80° I') 120°; 60°.
4. Ecnu kBaapat uMmeet 1uiomians 49 cm?, To ero nepumetp paseH: A) 21 cm; B) 56 cm; B) 14 em; ) 28 cm.

5. Ecniit B paBHOOGIPEHHOM TpPEYTOJIEHHUKE YIOJI IIPH BepIIHHE colep kUt 108°, To Mepa yriia mpu OCHOBaHHH paBHA!

A) 72° B) 54° B) 42° T') 36°.

6. MoXeT JIu B TpEyroJibHUKE OBITh 1B TYMBIX yriia?

A) na; b) Het; B) xorna oH OIMUCHIBAET OKPY)KHOCTD; ') 3aBHCHT OT MOCTPOCHUS.

7. BOKOBBIE CTOPOHBI IIPSIMOYIOJIBHOM Tpanenuu paBHsl 15 cM u 17 cM. bonbiiee ocHoBanue paBHO 18 cM. Boruucnure cpenHio
JIMHUIO TPalelyu.

A) 25 cm; B) 9cm; B) 14 cm; T) 40 cwm.

3.3. IIpumMepHbIe 3a1aHUI KOHTPOJIBHBIX PaboT:

KontponsHas pabota: «IIpsmast u o6paTHast 3aBUCHMOCTH MEXTY BETHINHAMI.

Pemuth ¢ MOMOILBIO IPOMIOPLIXH ypaBHEHUsL: a) X : 25 =3 1/5:1,6; 6) 0,7/x=5,6/10 2 Onpeaenute 3aBUCHMOCTh MEKITY
BeJIMYMHAMU: 00OCHYWHTE CBOW OTBET

a) 3aBUCHMOCTB MEXIy CTOPOHOH NPSIMOYTOJIFHUKA ¥ €r0 TUIOMIABIO;

6) 3aBHCHMOCTb MKy CKOPOCTBIO MOTOLIMKIIMCTA H BPEMEHEM €0 JIBIDKECHUS ;

B) ) 3aBUCHMOCTb MEXy KOJIMUECTBOM TOBapa, KYIJIEHHOTO Ha ONPEAEIEHHYIO CyMMY J€HET, U

€ro LIEHOH.

T) 3aBHCHMOCTB MEX/Ty CTOMMOCTBIO TOBapa, KyIJICHHOTO 110 OJHOH [IeHE, U €r0 KOJIMYECTBOM

J) 3aBHCUMOCTb MEXy BpEMEHEM, 3aTPaueHHOE Ha MIPOXOKICHUE ONPEAETIEHHOTO MyTH, 1 CKOPOCTBIO, C KOTOPOH 3TOT ITyTh OBLI
MIPOM/IEH;

€) 3aBHCHUMOCTH, IPH OANHAKOBON IIPOU3BOUTEIIFHOCTH TPY/A, MEXK/TY KOIMIECTBOM pab0OUHX, BEIIOIHSIONINX OMPEIEICHHYIO
paboTy, ¥ BpeMeHEeM BBITIOIHEHHUS 3TOH paboThl; 3) 3aBUCUMOCTh MEXIY IIEPUMETPOM KBaJpaTa U ero CTOPOHOIi;

3. Kax u3MeHuTCS MIoIaab NpsiMOYroJIbHUKA, €CITH €ro ATHHY :

a) yBenw4uTh B 1,7 paza? 6) yMeHBIINTE B 2,5 pa3za?

3ammmmre GopMyITy, KOTOPOH yIoOHO IMOJIB30BaThCA I 0OOCHOBAHUS CBOETO OTBETA.

4. Inomans npsimoyroasHuka 120 cm2. Kak U3MEHUTCS MUPHHA TIPSMOYTOJIbHUKA, €CIIN

€ero

JUTMHY: a) YBETHYHTH B 3 paza?; 0) yMEHbIIUTH B 2,5 pa3a?

3amummre GopMyiIy, KOTOPOH ynoOHO 1MOJIB30BaThCA I 000CHOBaHUS cBoero oreera. 5.I1pu cmeHe BojbI B GacceliHe KaXkable 2
MuH B Hero noctymnaet 50i. Kakoi o6beM BoibI mocTynuT B Oaccein yepe3 19 mun?

6. PaccrosiHme Mexy AByMs TopogaMu Ha kapTe 9cM. Kakoro paccrossHue MeXIy STHMH TOPOIaMH HAa MECTHOCTH, €CIM MacIiTad
1:3 000 000?

7. OnuH pabounii 3a yac obpabartbiBaeT 25 neraneil U BBIOJIHSAET BeCh 3aka3 3a 124. 3a

CKOJIBKO

4acoB BBIIIOJTHUT ITOT Ke 3aKa3 APYroil paboumii, eciy 3a 4ac OH BEHIOJIHACT HA 5 neraneif 6ombie?

8. IIpu naBnenuu, paBHOM 18 aTmocdepam, ra3 3arnMaer o6veM 35cm3. Kakoit 00beM qomkeH




3aHUMATh TOT K€ Ta3 MpH naieHun 28 atmochep?

9. Camorter, cKOpocTh KOTOPOro 550 KM/d, IPOJIeTaeT pacCTOSHIE MEXIY TOPOAaMH 3a 4.

3a

CKOJIBKO YacoB MPOMJET 3TO XKe PACCTOSHUE TOE3, ECIIH ero cKopocTh 50 km/4?

3.4. IIpumep mipoekTa (TPYIIIOBOTO M HHIWBHIYAIBHOTO):

1. HaiinuTe B yueOHUKAX AJIs1 HAUAIBHOHN IIKOJBI IPUMEPHI 3aaHUH 10 TeMe « OTHOIICHHE JeTMMOCTH Ha MHOXKECTBE
HaTypalbHBIX YHCE». YKaXUTe KJIacC U aBTOpa ydeOHUKA.

2. Co3paiiTe ¥ IpeNCTaBbTE MIPE3CHTALINIO TT0 OJJHOH 13 TeM: «OOBEM Tela U eTo H3MEpeHue», «JJInHa oTpeska u ee U3MEpeHHey,
«Bpems u ero uzmepenuey, «Macca Tena u e€ U3MepeHue».

3.5. Bonpockl Kk 9K3aMeHy:

1. Bo3HUKHOBEHHUE U Pa3BUTHE FeOMETPUH. AKCHOMAaTUYECKUI METO B reoMeTpuu. OTKpHITHE T€OMETPUH, OTINYHBIX OT EBKNNAA.
2. AKCMOMAaTHKa IIKOJIBHOTO Kypca TNIaHUMETPHH.

3. CoxeprkaHue MIKOJIBHOTO Kypca IutaHuMerpuu. OmpesesieHne, CBOMCTBA, H300paxeHHe HEKOTOPBIX INTOCKUX TeOMETPHIECKUX
¢uryp. IlocnenoBaTeTbHOCTD UX U3YUCHUSI.

4. Buzpl reOMETPUIECKUX 33124 1 OCOOCHHOCTH X PEIICHUS.

5. Conmepxanne crepeomerpun. OnpeneneHne, CBOHCTBA, N300pakeHNe HEKOTOPIX HIPOCTPAHCTBEHHBIX TEOMETPHIECKHUX (DHUTYP.
IlocnenoBaTenbHOCTh UX U3YYEHUSL.

6. XapaKTepHCTHKa FeOMETPUYECKHUX MOHATUI HAauaIbHOTO Kypca MaTeMAaTUKH: TOUKa, IpsMasi, OTPe30K (TEPMUH, BUJ
OTIpeZIeIIeHHsI, CROMCTBA M CTIOCO0 MX M3YdEHUS, BUBI 3aJaHMUIT).

7. XapaKkTepuCcTHKa TeOMETPUIECKHUX ITOHITHH HAYaJIbHOTO Kypca MaTEMATHKH: JIyd, YLOJI, IPIMOHN yroJi (TepMHH, BU
ompeesieHHs, CBOMCTBA U croco0 X U3ydEHUs], BUIbI 3a1aHU).

8. XapakTepHCTHKa T€OMETPUYECKUX MMOHATHH HaYaJIbHOIO Kypca MaTEMaTHKH: MHOTOYTOJIBbHUK, TPEYTOJIbHUK (TEPMHH, BUJ
OTIpeZIeIeHNsI, CROHCTBA U CTIOCO0 MX M3YdEHHS, BU/BI 3aJaHMUIT).

9. XapakTepHCcTHKa TeOMETPUIECKHUX OHITUI HAUaIbHOTO Kypca MaTeMAaTHUKH: TPEYTOJIbHUK, YeThIPEXyrOIbHUK (TEPMUH, BUJ
OIIpeieTIeHHs], CBOMCTBA U CIOCOO MX M3y4CHUS, BUIBI 3aJaHHUMN).

10. XapaxTepucTiKa reOMeTPHYECKIX MOHATHI HA4albHOTO Kypca MaTEMaTHKH: IIPIMOYTOJIBHUK, KBaJpaT, IapajuIeIIeITUITe T
(TepMuH, BUA ONIpEIEIeHHs, CRBONCTBA U CIIOCO0 MX M3YUCHUS, BU/BI 3aJaHNUIT).

11. OrpaskeHue cBOICTB peaIbHOTO MHUpa uepe3 MOHATHE BeNUUnHbl. OCHOBHBIE CBOWCTBA CKAISIPHBIX BEJIMUMH, aKCHOMATHYECKOE
OMpe/ieTIeHHE BENNYHHBI.

12. U3mepenue BenuuuH. Cucrema enqunun CH.

13. InuHa oTpe3ka, ee OCHOBHBIE CBOIiCTBA. M3MepeHue AMUHBI OTpe3Ka.

14. CrangapTHble €AMHULBI JUTMHBI, OTHOLIEHH MeX Iy HUMHU. Kak TpakTyeTcs NOHATHE IJIMHBI HAYallbHOM Kypce MaTeMaTHKH?
Kakne enuHAIB! JUTMHBI B HEM paccMaTpUBAIOTCA?

15. Mnomans mnockoit purypsl. CriocoObl n3MepeHUst UIoIaael Guryp.

16. PaBHOBeNMKHUE U PABHOCOCTABJICHHBIC (PUryphl. Kak TpakTyeTcs H3MepeHue IUIOMAny B HaYalIlbHOM Kypce MaTeMaTHKH?

17. Ilnomans miockoi ¢purypsl. Kakue criocoObl n3MepeHus IIIOIMAIN PacCMaTPHBAIOTCS B HAYAIEHOM Kypce MaTeMaTHKH?

18. IIpubmmkxeHHOE H3MEpeHNe TUTOIIA I KPHBOJIMHEITHOH (urypsl. Kakuie crmocoOs! m3MepeHns IO pacCMaTPpHUBAIOTCS B
HaYaJbHOM Kypce MaTeMaTHKH?

19. Inomanp mockoi ¢purypst. [lnomans npsmMoyroiabHUKa (¢ JoKa3aTeabcTBOM). Kak 000CHOBBIBaETCS BEIYMCICHHE TUIOMAAN
TPSMOYTOJbHUKA B HAYAIBHOM Kypce MaTeMaTHKH?

20. Mnomans mrockoit ¢urypsl. [Inomans napanmnenorpaMma, TpeyroabHUKA U Apyrux Guryp (¢ qokaszatenscTBoM). Kax
000CHOBBIBAETCSI BEIYMCIICHUE ILIONAIU KBaJpaTa B HA4aIbHOM Kypce MaTeMaTUKu?

21. Inomans mnocko#t urypel. [Tnomans kpyra (¢ tokaszaTeabcTBOM). Kak 000CHOBBIBACTCS BRIYMCICHHE TUTOMAAN Kpyra B
HAYaJIFHOM Kypce MaTeMaTHKH?

22. [nomans kpuBonuHeHoH ¢urypsl. Ilnomanp kpyra. [pubnmkeHHOEe H3MEpEHHE IO KPUBOJIMHEWHOM (DUTYPHL.

23. PaBHOBeJIMKHE U PaBHOCOCTaBJIEHHBIC (GUTypsl. [101mans mpsMoyrobHUKa, NapauiesiorpaMMa, TPEyroJbHIKa.

24. O6beM Tena, ero OCHOBHEIE cBOHCTBa. M3mepenne oovema. ExuHAIEI 00BeMa, OTHOLIEHHE MeX Ty HUMHU. DopMyIs! 00BeMOB
HEKOTOPBIX TeI.

25. Macca Tena - e€ usmepenue. Kak ¢popmupyrorces npezcrapieHus 00 3TOH BEIUYMHE B HAYaIbHOM KYpCe MaTEMATHUKHU?

26. Macca Tena - e€ usmepenue. Kakue equHuUIBI, CBOICTBA U JEWCTBUS HaJ 3TOHW BETMYMHON pacCMAaTPUBAIOTCA B HAYaIbHOM
Kypce MaTeMaTUKu?

27. ObwveM Tena - ero m3Mepenue. Kak Gpopmupyrorces npeactapiaeHust 00 3Toi BeNMYMHE B HAYaIbHOM Kypce MaTeMaTUKu?

28. O6beM Tena - ero u3MepeHue. Kakue enuHuIbL, CBOMCTBA M ICHCTBHS HaJ 3TOM BEIMYMHON pacCMaTpHBAIOTCS B HAYAIEHOM
Kypce MaTeMaTuKu?

29. 3aBUCHMOCTH MEX/y BETMIMHAMH: CKOPOCTBIO, BDEMEHEM U PacCTOSHUEM IIPH PaBHOMEPHOM JBIDKeHHH. Kakue 3aBucumocTtn
paccMaTpUBAIOTCS B HAUaJIbHOM Kypce MaTeMaTUKH?

30. 3aBUCHMOCTH MEXIy BETMYMHAMHU: [IEHOH, KOJIMYECTBOM U CTOMMOCTBI0. Kakie 3aBHCHMOCTH PacCMaTPUBAIOTCS B HAYAJIbHOM
Kypce MaTeMaTUKu?

5.4. Ouenka pe3yJabTaToB oﬁyqemm B COOTBETCTBUHU C MHAUKATOPAMH TOCTHKECHUSA KOMIIeTeHIH i

Heynosi.: He nocTurayt

Y nosi. I[Toporosslii ypoBeHb: 3HaeT: 6a30BbIe COCTABIIOMINE 3a1a4H1, KaK OCYIECTBUTH, OUCK, 00pabOTKy, aHAIIM3 U CHHTE3
UH(OPMaNUK TS PELICHNS TOCTABICHHBIX 3a/1a4d Pa3INYHbIC BAPUAHTHI PEIICHUS IIOCTaBICHHBIX 33124 Ha OCHOBE CHCTEMHOTO
MI0JIX0/1a, HAYIHBIX METOJIOB M JOCTIOKeHNH. Pasnunasie coBpemennsle MK T-TexHomornu co3aanus, 00paboTKH U mepeaayun
uapopmanuu. TeopeTHnueckne OCHOBBI IPHEMOB Pa3BUTUS MOTUBAINH 00yJaIOMNXCS K COBMECTHON M MHAUBHUAYAIbHON ydeOHOU
Y BOCIIUTATENBHO AEATENbHOCTH Ha YPOKaX MAaTEMATHKH; TEOPETHYECKNE OCHOBBI BO3MOKHOCTEH OCYILECTBIICHNS! KOHTPOJIS U
OLICHKH PEe3yJIbTaTOB O0yUYCHUSI MATEMaTHKE B COOTBETCTBHH C YCTAHOBICHHBIMH TPeOOBaHUAMHU K 00pa30BaTEIbHBIM Pe3yIbTaTaM




MIIQJIIMX IIKOJBHUKOB. TeopeTHyeckne OCHOBBI ClIENNANIbHbIE HaydHBIE 3HAHUS B IENAarOrH4eCKOl JeATeIbHOCTH B KOHTEKCTE
OpTaHM3aIMH MaTeMaTHIeCKOH moaroToBku. ComepixaHue Ha4aJIbHOTO Kypca MaTeMaTHKH B COOTBETCTBHH C TPEOOBAHMSIMHU
OI'OCHOO u ocHOBHOM 00111€00pa30BaTENbHOM MPOTPAMMBI.

Xopomo. ba3oBslil ypoBeHb: 3HaeT: 6a30BbIe COCTaBISIONIME 331241, KaK OCYIIECTBUTH, IOMCK, 00pabOTKY, aHalIU3 ¥ CHHTE3
nH(pOpManNY IS perIeHns TOCTAaBICHHBIX 33/1a4 PAa3IMYHbIC BAPHAHTHI PEIICHNS ITOCTABJICHHBIX 33a]]ad HA OCHOBE CHCTEMHOTO
MOJX0/1a, HAyIHBIX METOJIOB U JOCTIKeHnH. Pasnunsie coBpemennsie MK T-Texnonorun co3aanus, 00paboTKH U mepeaadn
uHdopmanuu. TeopeTHueckue OCHOBBI IPHEMOB Pa3BUTUSI MOTUBALIUHU 00YJaIOMIUXCS K COBMECTHON ¥ MHAUBUAYaIbHON ydeOHOM
Y BOCITUTATENBHON AEATENBHOCTH Ha YPOKaX MaTEMaTHKU; TEOPETHYECKHE OCHOBBI BOBMOKHOCTEN OCYIIECTBIECHHS KOHTPOJIS U
OIIEHKH Pe3yIbTaTOB O0YIEHHI MaTeMaTHKE B COOTBETCTBHH C YCTAHOBICHHBIMH TPEOOBAaHUAMH K 00pa30BaTEIIHHBIM Pe3yabTaTaM
MIIQIIIMX IIKOJIBHUKOB. TeopeTHueckie OCHOBBI ClieNalbHbIC HAydHBIC 3HAHUS B [IEarOTHYECKOl eI TeIbHOCTH B KOHTEKCTE
OpraHH3alM1 MaTeMaTH4ecKoH moarotoBky. CozeprkaHie HaYaJIbHOTO Kypca MaTeMaTHKH B COOTBETCTBHH ¢ TpeboBanmsiMu OT'OC
HOO u ocHOBHOI1 00111€00pa30BaTETHHON IPOTPAMMBEI.

YMeer: CTaBUTh U aHATH3UPOBATH 3a/[ady, BRIAENIASA e¢ 0a30BbIe COCTABIIOMINE, PACCMATPUBATD PA3IMYHBIC BAPUAHTHI PEIICHUS
MOCTaBJIEHHBIX 33124 HA OCHOBE CUCTEMHOT'O MTOJX0/Ia, HAYYHBIX METO0B U JOCTHKEHHUH, TPOTHO3UPOBATH IPAKTHUECKUE
MOCIIEACTBUS Pa3INIHBIX CIIOCOOO0B PEIIeHHs TOCTABICHHBIX 33/1a4 U3 c(hepbl MaTeMaTHIECKOro o0pa3oBaHus. [IpuMeHATH
nH(pOPMANNOHHO-KOMMYHUKAIIMOHHEBIE TEXHOJIOTHH CO3MaHus, 00paboTKy, epegadn nHGpOpMAaNH IS pEIIeHHs Pa3THIHBIX
KOMMYHHUKATHBHBIX 3a/a4. VICIIOIB30BaTh MPUEMBI PA3BUTUS MOTUBAIIMU OOYJaAIOMIUXCSI K COBMECTHON M MHAUBHIAYaIbHON
y4eOHOM 1 BOCIMTATENBHOM AESITEIbHOCTH Ha YPOKAaX MaTEMaTHKH; OCYIIECTBILTh KOHTPOJIS M OLCHKH PE3Y/IbTaTOB 00ydCHUs
MaTEeMaTHKE B COOTBETCTBUH C YCTAHOBICHHBIMH TPEOOBAHUSAMHU K 00pa30BaTEFHBIM Pe3ylIbTaTaM MIIA/IIINX IIKOJIHHUKOB;
JIEMOHCTPHPOBATh CIICIHAIBHBIC HAYIHBIC 3HAHUS B I1€IaTOTHYECKOH IEITEIPHOCTH B KOHTEKCTE OPTaHU3aINH MaTeMaTHIecKoit
MOJITOTOBKHU; PEAIN30BBIBAThH COJIEPKAHNE MaTEMAaTUKU B cooTBeTcTBUH ¢ TpeboBanusmMu @I'OC HOO u ocHOBHOIA
0011e00pa30BaTENbHON TPOrPAMMBL; OPraHU30BEIBATE CAMOCTOSTENIBHYIO JIEATENEHOCTh 00YHaIOMMXCs IO MaTEMaTHKE;
aHAJM3UPOBATh YICOHYIO U BHEYIEOHYIO IEATEIBHOCTh 00YJaIOUXCS [0 MATEMAaTHKE U KOPPEKTUPOBATH 00pa30BaTEILHBIN
MPOLIECC C IIENbI0 MOBBIIIEHHS JINYHOCTHBIX, IPEAMETHBIX 1 METalpeIMETHBIX Pe3yIbTaTOB O0yIEHHS.

Brageer: HaBbIKaMM ITOCTAaHOBKY M aHAJIN3a 33/1a4H, BBLICISI €¢ 0a30BbIe COCTABIISIONINE, PACCMATPUBATD Pa3JIMYHbIC BAPHAHTEI
peIIeHNs TTOCTABICHHBIX 33/1a4 Ha OCHOBE CHCTEMHOTO MOX0/1a, HAYYHBIX METOIOB U TOCTHKECHHH, IPOTHO3MPOBAHHUS
MPaKTHYECKUX MOCIEACTBUH PA3IHIHBIX CIIOCOOOB PEIICHHUS TOCTABICHHBIX 33aa4 U3 Chepbl MATEeMaTHIECKOTO 00pa30BaHHUSI.
HaBbIkamMu HCIIOIB30BaHUS IPUEMOB Pa3BUTH MOTHBAILIMH 00YJArOIUXCS K COBMECTHOI U MHAWBUIYaIbHON yueOHOI 1
BOCIIUTATENBHOM AESTENBHOCTH Ha ypOKaxX MaTeMaTHKH. HaBbIKaMyU OCYIIIECTBIICHUSI KOHTPOJISL M OLICHKH PE3yNIbTaTOB 00ydEeHHs
MaTEeMAaTHKE B COOTBETCTBUH C YCTAaHOBJICHHBIMH TPEOOBAaHMSMHU K 00pa30BaTEIFHBIM Pe3yIbTaTaM MIIaJIMINX ITKOJTBHUKOB.
OrnnuHo. Beicokuii ypoBeHb: 3HaeT: 6a30BbIe COCTABISIONINE 33/1a4H1, KaK OCYIECTBUTH, IOUCK, 00pabOTKy, aHAIIH3 U CHHTE3
HUH(OPMaLUK IS PELICHNS TOCTABICHHBIX 3a/1a4 Pa3INYHbIC BAPUAHTHI PEIICHUS IIOCTABICHHBIX 33124 Ha OCHOBE CHCTEMHOTO
M0JIX0/1a, HAYIHBIX METOJIOB M JOCTIOKeHNH. Pasmrunabie coBpemernsie MK T- TexHOMOTHH CO3maHms, 00pabOTKH U Iepenadn
uapopmanuu. TeopeTrnuecknue OCHOBBI IPHEMOB Pa3BUTUS MOTUBAIINH 00YJaIOMNXCS K COBMECTHON M MHAUBHUAYAIbHOH ydeOHOU
U BOCITUTATEIbHON AEATENBHOCTH HAa YPOKaX MaTEMaTHKHU; TEOPETHUECKHE OCHOBBI BOZMOXHOCTEN OCYIIECTBIEHHS KOHTPOIIS U
OLICHKH PEe3yJIbTaTOB O0yUYEHHUSI MATEMaTHKE B COOTBETCTBHH C YCTAHOBICHHBIMH TPeOOBaHUAMHU K 00pa30BaTE/IbHBIM pPe3yIbTaTaM
MITQIIIHX ITKOJIFHUKOB. TeopeTnuecKkie OCHOBHI ClIeNHAbHbIC HAyIHBIC 3HAHNS B MIEJarOTHYECKOi eI TeIbHOCTH B KOHTEKCTE
OpraHM3aIMy MaTeMaTH4ecKoi moaroroBku. ComepixaHue HAYaIbHOTO Kypca MaTeMaTHKH B COOTBETCTBHH C TPEOOBaHHSIMU
®OI'OCHOO 1 ocHOBHO# 00111€00pa30BaTeIbHON MPOrPAMMBIL.

YMeer: CTaBUTh U aHAJM3UPOBATH 3a/1ady, BEIAEISI ee 0a30BbIe COCTABIIIOMINE,

paccMaTpUBATh Pa3IMYHBIC BAPUAHTHI PEIICHUS TOCTABIEHHBIX 33124 HA OCHOBE CHCTEMHOTO MOJIX0/]a, HAYIHBIX METONOB U
JOCTHKEHHH, MPOTHO3HUPOBATh MPAaKTUYECKHUE TTOCIECTBHS PA3IUYHBIX CIIOCOOOB PEIICHNUS TOCTABIEHHBIX 3a7a4 U3 cepsl
MaTeMaTH4ecKoro oopasoBanus. [IpuMeHATs HHPOPMAIMOHHO-KOMMYHUKAIMOHHBIC TEXHOJIOTUH CO3/1aHus, 00paboTKH, mepenadn
uH(pOpMAINH IS pelIeH:s PAa3THIHBIX KOMMYHHKATHBHBIX 3a7a4. McIioap30BaTh IPHEMBI pa3BUTHS MOTHBAIINH O0YJarOINXCS K
COBMECTHOM U MHIUBHIYalbHON yd4eOHOH U BOCIUTATEIBHON AESITENFHOCTH HA YPOKAaX MATEMATUKH; OCYIIECTBISATh KOHTPOJIS U
OLICHKH PEe3yJbTaTOB O0Yy4YCHHUSI MaTEMaTHKE B COOTBETCTBHH C YCTAHOBJIEHHBIMH TPeOOBaHUAMHU K 00pa30BaTe/IbHBIM pe3yIbTaTaM
MITQIIIHX ITKOJIBHUKOB; JEMOHCTPHUPOBATE CHIEIHANIbHBIC HAyIHBIC 3HAHNS B MIEJarOTHIECKOi IeATeIHOCTH B KOHTEKCTE
OpTaHM3aIMH MaTeMaTHIECKOH IMOJATOTOBKH; PEaTN30BEIBATh COAEPKAHNE MATEMATHKH B COOTBETCTBHHU C TPEOOBAHUAMU
OI'OCHOO 1 ocHOBHOI1 00111€00pa30BaTENbHON MPOTPAMMBL; OPIraHU30BBIBATh CAMOCTOSATENBHYIO 1€ TEIbHOCTD 00YJaIOIIUXCS
110 MaTEMaTHKE; aHAIN3HPOBATh yIeOHYIO 1 BHEYIEOHYIO AESTEbHOCTD 00YJarOIIIXCs 0 MaTEMaTHKE U KOPPEKTUPOBATh
00pa3zoBaTEIBHBINA MPOIECC C ETBIO ITOBBIICHNS IMYHOCTHBIX, IPEIMETHBIX M METAIIPEIMETHBIX PE3yNbTaTOB 00ydCHNS.
Brnaneer: HaBBIKaMM TIOCTAaHOBKH M aHANIN3a 3a]]a4H, BBLAENSASA e 0a30BbIe COCTABILIOIINE, PACCMATPUBATh PA3INYHbIC BAPUAHTEI
pelIeHNs OCTaBIEHHBIX 33/1a4 Ha OCHOBE CHCTEMHOI'O MOJX0/1a, HAyYHBIX METOJI0B U JOCTUKEHUH, MPOTHO3UPOBAHUS
MPAKTHYECKUX MOCIIEICTBUI Pa3IMYHBIX CIIOCOOOB PEIICHNS ITOCTaBICHHBIX 3aa4 U3 Chepbl MaTeMaTHIeCKOTO 00pa30BaHMI.
Hagssikamu pa3paboTKH COOCTBEHHBIX HU(PPOBEIX 00pa30BaTEIBHBIX PECYPCOB IO MaTeMaTnke. HaBbIKaMu HCIIOJIB30BAHUS
MPUEMOB Pa3BUTHS MOTHUBAIMU OOYYAIOMIUXCS K COBMECTHOM M MHIUBHIYalbHON ydeOHOH U BOCIUTATENBHON ESTEIbHOCTH Ha
ypoKax MaTeMaTHKU. HaBbIkaMy OCYIIECTBIICHUSI KOHTPOJISL M OLICHKH PE3YNIBTaTOB 0OyJEHHS MaTEMATHKE B COOTBETCTBUH C
YCTaHOBJIEHHBIMHU TPEeOOBaHMAMH K 00pa30BaTENbHBIM Pe3ylIbTaTaM MIIAAIINX IIKOJFHUKOB. HaBEIKaMU TeMOHCTpanuy
CIIeIMabHbIC HAyIHbIE 3HAHUS B II€1aTOTHYECKON IESTEIFHOCTH B KOHTEKCTE OPTaHM3aI[MU MaTEMaTHIECKOH ITOTOTOBKH.
[Tpuemamu peann3anuy MaTeMaTHYECKOro o0pa3oBanus B cooTBercTBrH ¢ TpeboBanusiMu GI'OCHOO u ocHoBHOM
001meo0pa3oBaTeNbHON IIPOTPaMMBI, OPTAaHU3AIMN CAMOCTOSTEIFHOM NeITeTbHOCTH 00yJaromuXxcs 10 MaTeMaTHKE;
AHATM3UPOBATh YIEOHYIO U BHEYIEOHYIO ISSATEIFHOCTh OOYJAIOMIXCS IT0 MaTeMaTHKE U KOPPEKTUPOBATh 00pa30BaTEIbHbIH
HPOLIECC C IIENbI0 MOBBIIIEHHS JINYHOCTHBIX, IPEAMETHBIX 1 METaNpeMETHBIX Pe3yIbTaTOB O0ydEHHS.




6. YAEBHO-METO/UMYECKOE U THO®OPMAINIMOHHOE OBECIIEYEHHME /IUCIUITJIMHBI (MO YJISA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JuTEparypa

ABTOpBI, COCTAaBUTENN W3nanue DK3.
JI1.1 |JI. II. CroiinoBa MatemaTuka: yueOHHUK JUIsl CTYACHTOB M€arorn4eckKux By30B — MOCKBa : 143
Axagemus, 2005
JI1.2 | JL 1. CroiinoBa MaremaTHKa: y9eOHHK [JJ1s1 CTYIEHTOB YUPEXKICHUH BBICIIETO MPOPECCHOHAIEHOTO 90
obpaszoBanusi| — MockBa : Akagemus, 2013
JI1.3 |T. A. baknanosa ; TeopeTnueckre OCHOBHI PEIICHNST TEKCTOBBIX 3a/1a4: yueOHoe mocooue — bapnay : 9999
AdnTaiickuit AntI'ITY, 2021 — URL: http://library.altspu.ru/dc/pdf/baklanova.pdf
rOCyJlapCTBEHHBIH
TIearoTH4eCKui
YHHBEPCHUTET
6.1.2. lonoHUTe/ILHAS JUTEpaTypa
ABTOpBI, COCTaBUTENHU W3nanue DK3.
JI2.1 |[JI. II. CroitnoBa u Marematuxka: cOOpHHK 33124 : ydeOHOE TOCOOHE [T CTyAEHTOB yUpeKaeHUN 20
Ip.] BBICIIEro mpodeccruoHanbHOro oopazoBanus| — Mocksa : Akaaemust, 2013
JI2.2 |T. A. baknanosa ; MareMaTHKa: 3JIEeMEHTBI TEOPHU MHOYKECTB: yI€OHO-METOJUUECKOE MTOCoOre — 9999
AdnTaiickuii Bapnayn : Antl'TIV, 2021 — URL: http://library.altspu.ru/dc/pdf/baklanoval.pdf
rOCY1apCTBEHHBIN
MearornIecKui
VHUBEPCHTET

6.1.3. MeTtonnyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH Wznanue OK3.
JI3.1 |T. A. baknanoga, E. TecroBble 3ananus o Teme "MHOXKeCTBa U oTiepaliui HaJl HUMH'" [DIEeKTpOHHBIN 10000

W. I'pumenko, A. FO. | pecypc]: mms opraHu3aIiiu CaMOKOHTPOJIS CTYICHTOB (haKyIbTeTa HadaIbHBIX

TumouIeHKo ; kaaccoB — [baprayn, 2006] — URL: http://abs.uni-

BapHaynabckuii altai.ru/unibook/baklanova/index.html

rOCY/1apCTBEHHBIN

Tearoru4eckui

YHHBEPCHTET

6.2. Ilepeuens pecypcoB HHPpOPMAMOHHO-TEIEeKOMMYHUKAIMOHHOI ceTn ""UHTepHeT"

€|

6.3.1 IlepeyeHb MPOrpaMMHOro odecrneyeHust

6.3.1.1 [ ITaker LibreOffice

6.3.1.2 | ITaker OpenOffice.org

6.3.1.3 | urepuet Opayszep

6.3.1.4 | IIporpaMma Ut IPOCMOTPA SIEKTPOHHBIX JOKYMEHTOB popmarta pdf, djvu

6.3.2 Ilepeuens MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | CereBas aneKTpoHHasi OMOIMOTEKA MEAATOTHIECKUX BY30B // DIeKTpOHHO-O0nbaroTeyHas cucrema Jlanp / M3natenscTBo
Jlanb

6.3.2.2 | OnextponHas 6ubnroreka HIIb / Anraiickuii rocynapCTBEHHBIN IeIarOTHYECKUI yHUBepcUuTeT, HaydHo-nenarornueckas
oubmoTeka

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIA)

7.1 | 1. ObopynoBaHHbIC Y4COHBIC ayAUTOPHUH, B TOM YHCIIE C UCIIOJIF30BaHHEM BHAACOMPOCKTOPA U MOAKIFOUYCHIEM K CETH
«HTEpHET» M JOCTYIIOM B DJICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIFHYIO Cpely Y HUBEpCHTETA.

7.2 |2. AynuTopuu Ui caMOCTOSITENIFHOM paboTHI ¢ TIOAKIIIOYEHHEM K ceTH «IHTepHET» U JOCTYIOM B DIICKTPOHHYIO
nHGOPMaAMOHHO-00pa30BaTEIBHYIO Cpeay Y HUBEPCUTETA.

7.3 | 3. KoMIbIOTepHBIH KJ1acc ¢ MOAKIIOYEeHHEM K ceTH «IHTepHeT» M JOCTYIIOM B 3JICKTPOHHYIO HH)OPMATHOHHO-
00pa3oBaTeNBHYIO Cpey Y HUBEpCHUTETA.

7.4 |4. Ayauo, -Bueoanmnaparypa.

8. METOJUYECKUE YKA3AHNS /151 OB YUAIOIINXCSI IO OCBOEHUIO JUCOUILINHBI (MOIYJIST)

Jucuunnuna «MaTemMaTukay sSBJsieTcs] BaXKHEHIIeH B podecCHOHANbHOM MOATOTOBKE
y4UTENs] HAYalIbHbIX KJIaCCOB B PAMKAaX COOTBETCTBYIOLIEH MPOrPaMMBbl, OTpaXaromen




Coziep>KaHUE TOCYAapPCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTA BBICIIETO MPO(ECCHOHAILHOTO
oOpaszoBanusi. OCHOBHOM LIENBI0 H3YUCHUS TUCIIUTUIMHBI SBIISIETCS - 00ECIeYeHne TOTOBHOCTH
CTYJICHTa K YCBOCHHIO TEOPETHUYECKUX OCHOB HayaJbHOIO Kypca MaTEMaTHKU.

OCHOBHBIMH BU/IaMU y4eOHOM paOOTHI SBIISIIOTCS JICKLMN U IpaKTHUYecKue 3aHsaThs. Ha
JICKIUAX paCKPbIBAKOTCSA OCHOBHBIC TCOPETUUCCKHUC IMOJIOXKCHUA U q)OpMyHpr[OTCH
OIMpEeACICHUA OCHOBHBIX MMOHSTHIA Kypca, 0OTMEYAIOTCA COBPEMEHHBIC ITOAXObI K PEITa€MbIM
npobaemam. [IpakTruueckue 3aHsATHS OPUEHTUPOBAHBI HA OBJIa/IEHHE CTyACHTaMH YMEHUSIMH,
CBSI3aHHBIMH C PELICHHEM Y4eOHO-IIPO(ecCHOHANBHBIX 3a1a4:

* PacKpBITh CTyIEHTaM MUPOBO33pEHUECKOE 3HAUCHUE MATEMATHKH, YIITYOUTh UX
NpEJCTaBICHNE O POJIM M MECTE MaTEMAaTHKH B U3Y4EHUH OKPYXKAIOIIEro MUpa;

* IaTh CTYJICHTaM HEe0OX0AMMbIE MaTeMaTH4ECKUE 3HAHHs1, HA OCHOBE KOTOPBIX CTPOHUTCS
HavaJIbHBIH KypC MaTCMAaTHKH,

copMHUPOBATH YMEHHS AJIS TTyOOKOTO OBJIAJICHHS €T0 COCP KaHHEM;

* CITI0COOCTBOBATE Pa3sBUTHIO MBIIUJICHU S

* pa3BUBATh YMCHHS CAMOCTOSITENFHOH pabOTHI ¢ y4eOHBIMHU MOCOOUSIMU U IPYroi
MaTeMaTH4eCKOH INTepaTypou.

HpI/I TOATOTOBKE K MPAKTUYCCKUM 3aHATHUAM MOKHO HCIIOJIb30BATH CICAYIONINEC
PEKOMEHIAIINH:

1. HpquTaﬁTe BHHUMATCJIbHO 3aJaHUA K JAHHOMY 3aHSATHUIO U CITMCOK pCKOMeHIIOBaHHOfI
JIATEPaTypEI.

2. V3yunTe MaTepual mno yaeOHbIM MOCOOHSIM, MOHOTPA(QHSM, IEPHOIUICCKAM

U3JIaHUSIM, IPOaHATN3UPYHTE yIeOHNKH IJIsl HAYaIbHOH IIKOTIBIL.

3. 3aKOHCTIEKTHPYHTE HEOOXOIUMYIO INTEPATyPy IO YKa3aHHIO TPEHIOAaBATEIS.

4. BoInoHUTE MPAKTUYECKUE 3aJaHHS M0 YKAa3aHUIO MPENOoJaBaTes.

5. IlpoBepbTe cebdst o BOIpOcaM JUlsi CaMOKOHTPOJIS M IEPEYHIO BOIIPOCOB K 3aHSTHIO.
Brimonnenune MPAKTUYICCKUX BaﬂaHI/Iﬁ K KaXXIOMY 3aHATHUIO ITO3BOJISACT YCIICIIHO
IMOATOTOBUTHCA K OK3aMEHY U 3a4€TY U OBJIAZICTH HpO(I)eCCI/IOHaHBHBIMI/I YMEHUAMU,
HEOOXOMMBIMH B XOJI€ MEIarOTUUYeCKON NPAKTUKH.

CamocrosTenbHas paboTa SBISETCS OJHUM U3 OCHOBHBIX BUJIOB Y4eOHOH paboThI 1

Hapsangy ¢ HOI[FOTOBKOI71 K MPAKTUICCKUM 3aHATUAM MPCATIOIAracT. BbIITOJIHCHNUC U aHAJIN3
MaTeMaTHYECKUX 3aJJaHUI U yIpaKHEeHUH U1l MIaAIuX KOJbHUKOB, IPOEKTUPOBAHUE
CII0c000B JEATENLHOCTH YJaIIUXCs B IIPOIIECCE X PELICHHMS; U3TOTOBJICHUE HANISTHBIX TOCOOMH, OPHEHTHPOBAHHBIX Ha YCBOCHHE
MaTCMAaTUICCKOIo COACPIKAHNA HAYaJIbHOI'O KypcCa

MaTEeMAaTHKH; HaMCAaHUe pedepaToB U MOATOTOBKY JOKIAIO0B, CIIOCOOCTBYIOMUX YIITyOJICHHOMY
W3Y4YEHUIO OTAETbHBIX TeM Y4eOHON TUCUUIUIMHBL «MaTeMaTHKa.

Kpome Toro, Bo3MO>kHa MOJATOTOBKA HHANBHAYAIbHBIX 3aJaHUI U IPOCKTOB 110

AKTYyaJIbHBIM HpO6HeMaM Kypca, BBIITOJTHEHUE NCCIIEIOBATEIILCKIUX Ba,Z[aHI/Iﬁ B paMKax Hay9HO-
UCCTIeOBATENBCKUX TeM Kadeaphl U MpernoaaBaTencii.

Jnst u3ydeHns JMCUUIUINHBI IPEJIaraeTcst CIICOK OCHOBHOM M JOIIOJIHUTENIBHOM
nutepatypbl. OCHOBHAS JUTEpaTypa MpeaHasHaueHa JUIs 00s3aTeIbHOTO H3YdeHUs,
JOIIOJIHUTCIIbHAA — IIOMOXKECT Ooiee FJ'IyGOKO OCBOUTH OTACIBHBIC BOIIPOCHI, IOATOTOBUTH
UCCIIeI0BATENIbCKUE 3aJaHHS U BBITIOJIHUTE 3a/1aHUs U CAMOCTOSTENIbHON paboOTHI U T. 1.

B cirygae nporrycka IpakTHYECKOTO 3aHATHUS CTYICHT MOXKET BOCIOJIb30BaThCS

COZIEpKAHUEM Pa3INIHBIX OJIOKOB yIeOHO- METOJMYECKOTO KOMILIEKca (JIEKIHH, TPAaKTHIECKIe
3aHATUS, KOHTPOJBbHBIC BOIIPOCHI U TCCTI:I) JJIL CAMOIIOATOTOBKH M1 OCBOCHUSA TEMBI.

J131st CaMOKOHTPOJISE MOYKHO HCIIOJIB30BaTh BOIPOCHI, MpeularaeMble K NPaKTHYECKHM
3aHATHAM, a TAKXKC IIPUMCPHBIC BAPUAHTBI TCCTOBBIX SaZ[aHI/Iﬁ (HeanHBIﬁ u BHCKTpOHHBIfI
BapuanTsl). [Ipu pabote ¢ TectoBoii cucremoit ACT HeoOX0AMMO BHIMATENbHO IPOYUTATh
MHCTPYKLHIO, 00paTUTh BHUMaHHE Ha BpeMsi TeCTUpoBaHus. Ha BOIPOCH MOXHO OTBEUYaTh B
Tr000H MOCIIeI0BATENIbHOCTH, BO3BPAILAsiCh K BOIPOCAM, BHI3BABIINM 3aTpyAHEHHE. Pe3ynbTaTsl
TECTa 6y}IyT BBIBCJICHBI HA DKPAaH MOCJIC HAXKATHUA KHOITKN <<3aBeleII/ITI) TECTUPOBAHUEC) . TTocne
HIPOXOXKAEHHUS IPOOHOTO TeCTa HEOOXOIUMO BEPHYThCA K pa3ziesiaM U TeMaM, MPOLEHT
BBITIOJIHEHHMS 3aJaHUH B KOTOPBIX OBbUT HEIOCTATOYHBIM.

Meroamueckue peKoOMEHIanNN 00yJaroUMCs C OTPAHUIEHHBIMH BO3MOXKHOCTSIMHU

3n0poBbs (OB3)

Criernanbhblie yermoBus o0ydenust B Antl TIY onpenenensl «IlomoxxeHnem 06

MHKITIO3NBHOM 00pa3oBaHMM» (YTBEPXKICHO MPUKA30M pekropa oT 25.12.2015 r. Ne 312/1m).
Janabvm «[TomoxeHreM» IPETyCMOTPEHO 3aNI0OTHEHNE CTYACHTOM IIPH 3a4YHCICHUH B
YHHUBEPCHUTET aHKeThl «OnpezeneHue notpedHocTeil 00ydaromuxcs B CO31aHNH ClIeNUATbHBIX
ycIoBuit 00ydeHns», B KOTOPOH YKa3bIBAIOTCS MOTPEOHOCTH JINIIA B OPTraHU3aNH JOCTYITHOH
COITATBHO-00Pa30BaTEIBHON CPEIBI M TIOMOIIN B OCBOEHHH 00pa30BaTEIbHON IIPOTPAMMEL.
IMox cniennanbHBIMU YCIOBHSMM JUIS ITOJy4eHUS] 00pa30BaHuUs 00YJaIOIUMUCS C
OTpaHHYECHHBIMH BO3MOXKHOCTSIMHU 3[JOPOBBS IOHMMAIOTCS! YCIIOBHS OOYUEHHS, BOCIIUTAHHS U
Pa3BUTHSL, BKJIIOYAOIMINE B ce0s MCIONB30BAHUE CIIEIMANBHBIX 00pa30BaTeIbHBIX IPOTPaMM 1
METOJIOB OOYYEHUsI U BOCITUTAHHS, CIICHUABHBIX yueOHHKOB, yaeOHBIX TOCOOUH 1




JUIAKTHYECKUX MaTepHAaIOB, CHEUAIBHBIX TEXHUUECKHX CPEZICTB 00YICHHS KOIIIEKTHBHOTO U
WHIIBHIYATEHOTO ITOJIH30BaHHUS.

IocTpoenne 06pa30BaTENBHOrO MIPOIECcca OPUCHTHPOBAHO HA YUEeT MHANBUIYaIbHBIX
BO3PACTHBIX, IICUXO()U3HIECKNX 0COOCHHOCTEH 00YJalOMuXCsl, B YaCTHOCTH IIPEeAIIoIaraeTcst
BO3MOJKHOCTB pa3pabOTKH MHANBHAYAIBHBIX yIeOHBIX ITAHOB.

Peanm3arist ”HAUBHATYaIbHBIX YI€OHBIX IITAHOB COIPOBOXKAACTCS MOAEPKKOI THIOTOPA
(ponuTens, B3sBIIETO Ha ceOsl THIOTOPCKHE (GYHKIMHU B TIpoLiecce 0OydeHus], BOJIOHTEPA).
O6yuaromuecs ¢ OB3, kak H BCe OCTANIBbHBIC CTYACHTHI, MOTYT 00y4aThCsI MO
WHIVBHIYaTbHOMY yaeOHOMY IUTaHY B YCTaHOBJIEHHBIE CPOKHU C YHETOM HHIWBUIYaBHBIX
0COOEHHOCTE! U crielnanbHBIX 00pa30BaTENbHBIX TOTPEOHOCTEH KOHKPETHOTO 00YUYaIOmIerocsl.
Cpok noIydeHus BBICIIEro 00pa3oBaHus U 00ydEeHHH [0 HHANBHAYaIbHOMY yUEOHOMY IIaHY
JUTSL JIAIT C OTPAaHWYEHHBIMU BO3MOXKHOCTSIMHU 3I0POBBSI MOKET OBITh ITPH HEOOXOANMOCTH
YBEITHUEH, HO He 0oJiee 4eM Ha rof.

IIpu cocraBneHny HHIUBUIYaIbHOTO Tpadurka oOydeHus s ul ¢ OB3 BO3MOKHBI
pas3IU4YHbIE BAPUAHTHI IPOBEACHUS 3aHATUIN: MPOBEICHIE HHANBUIYaIbHbIX UIIH FPYIIIOBBIX
3aHATHH C IENBI0 YCTPAHEHHS CIIOKHOCTEH B YCBOCHUH JICKI[HOHHOTO MaTepHaia, IIOATOTOBKE K
CEeMUHAPCKUM 3aHSTHUSM, BBIMIOJIHEHHIO 33/1aHUi 110 camocToaTensHoi padore. st mun ¢ OB3,
0 UX NTPOCkOe, MOTYT OBITh aAaNTUPOBAHBI KaK CaMH 33/IaHUs, TaK U ()OPMBI UX BBITIOJHEHHUSI.
OCHOBHBIM JTOCTOMHCTBOM JHCTaHIMOHHOTO 00ydeHus s i ¢ OB3 sBisercs To, 9To

OHO IT03BOJISICT TIOJTHOCTBIO HHANBHIYaTH3UPOBATE COJICPIKaHHUE, METOBI, (POPMBI U TEMITBI
y4eOHOH IesSTeIbHOCTH HHBAIHMIA, CIECIUTD 32 KOKIBIM €ro JIeHCTBUEM U omepalueil mpu
pEIICHNH KOHKPETHBIX 3a/1a4; BHOCUTh BOBPEMs HEOOXOANMBIE KOPPEKINH KaK B JICITEIEHOCTh
CTyAEHTa-WHBAJN/IA, TAK U B JIEATEIBHOCTH MperoaaBares. JJUCTaHIMOHHOE 00yIeHHe TakxKe
MO03BOJISIET 00ECIeunBaTh BOSMOKHOCTH KOMMYHHKAIHH HE TOJIBKO C IIPENoAaBaTeneM, HO U C
JPYruMH 00y4aeMbIMHU, COTPYAHHYECTBO B IIPOLIECCE TO3HABATENBHOM ASSATENBHOCTH ((OopyM,
BeOMHap, skype-koHCYmbTHpOoBaHUE). DD PEKTHUBHOM (OpMOT poBeneHNS OHIIAH-3aHATHIA
SBJISIOTCS BEOWHAPHI, KOTOPBIE MOTYT OBITh UCTIOIB30BAHBI IS IIPOBEICHUS BUPTYAIbHBIX
JIEKLUH ¢ BO3MOXKHOCTBIO CETEBOTO B3aUMO/IEHCTBUS BCEX yIaCTHUKOB AUCTAHLIMOHHOTO
00yIeHMsI.

Jlnist ocyIiecTBIIGHHS IPOIEAYP TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH M IPOMEXKYTOUHOMH
aTTeCTalluy MPENoaBaTeI!, B COOTBETCTBUU C IOTPEOHOCTSMHU CTY/I€HTa, OTMEUEHHBIMHU B
aHKeTe, U PEKOMEH/IAINSMU CIELHAICTOB Ae(EeKTOIOTHIecKoro npoduis, pa3pabaTeiBact
(hOHIBI OIIEHOYHBIX CPEICTB, aTaNTHPOBAHHBIE IS JIUI] C OTPAHNIECHHBIMHI BO3MOXKHOCTSIMH
3I0POBBS U TTO3BOJISIONINE OLCHUTH JOCTIKCHHE MU 3aIJIAHUPOBAHHBIX B OCHOBHOI
o0Opa3oBaTeNbHON porpaMMe pe3yabTaToB 00y4eHHs U YPOBEHb C(POPMUPOBAHHOCTH BCEX
KOMIIETECHIINH, 3asBIICHHBIX B 00pa30BaTEJIbHON IIpoTrpaMMe.

®dopma npoBeieHHs TEKYLEH aTTecTaluu Uil cTyaeHToB ¢ OB3 ycraHaBnuBaeTcs ¢

Y4EeTOM WHAWBUAYATBHBIX MCUXO(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare,
NHUCBMEHHO Ha KOMIIbIOTEpE, B (hopMe TeCTHpOBaHus U T.11.). [Ipu HeoOxonumocty auam ¢ OB3
MOXeT OBITh IIPEIOCTABIEHO JOTIOIHUTEIFHOE BPEMsI IJIs TOJATOTOBKH K OTBETY HA 3a4eTe HIIH
9K3aMeHe, BBITIOHCHNUS 3aJaHUS [I0 CAMOCTOSATEIbHON pabore.
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