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IHHOACHUTEJIBHAA 3AIIUCKA

[IpropuTeTHBIMU LIETAMU O0yUEHUSI MaTEMAaTHUKE B 5 KJlaccax SBISIOTCS:

e rmpojoiKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTeMaTUYECKUX MOHATUH (4uCIo,
BEJIMYMHA, TeoMmeTpuyeckas ¢urypa), 00ecrneynuBalOUMX [PEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00Yy4aIOIIUXCS;

® pa3BUTHE WHTEJUIEKTYalIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0y4arommxcs,
MM03HABATEIBLHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUN, HHTEpECa K U3YUCHUIO
MaTeMAaTHKH;

e [ojBeleHHE OOy4yalouMxcs Ha JOCTYIHOM Uil HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTeMaTUKH U OKPYKAIOIIET0 MUPA;

e (opmupoBanue (QYHKIMOHATHHOH MATEMAaTHYCCKOW T'PAMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTH4YEeCKHE OOBEKThl B PEANbHBIX KU3HEHHBIX CHUTYAIlHsX,
MIPUMEHSTh OCBOCHHBIE YMEHHMsI JUIsl pEIIeHUs PAKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
WUHTEPIPETUPOBATh TMOIYYECHHBIE PE3YyNbTaThl U OIICHMBATh WX HAa COOTBETCTBHUE
MIPAKTUYECKON CUTYaIUH.

OCHOBHBIE JIMHUU COACPpIKaHUA KypCa MAaTCMATHUKU B 5 KJaccax — apI/I(l)MCTI/I‘-ICCKaSI u
reoOMCTpHUYICCKas, KOTOPBIC PA3BUBAIOTCA MapalJICIbHO, Kaxaad B COOTBCTCTBHU C
COOCTBEHHOM JIOTHMKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYroid, a B TECHOM KOHTAaKTE H
BSaHMOHeﬁCTBHH. Takxe B KypCc€ MAaTCMAaTUKH IMPOHUCXOJUT 3HAKOMCTBO C JBJICMCHTAMU
anreOpsl U OMUCATEIHbHONU CTAaTUCTUKH.

N3ydenne apumMeTHuecKoro MaTepuana HaUMHAETCS CO CUCTeMAaTHU3allMi U Pa3BUTHUS
3HAHUN O HATYpPaJbHBIX YUCIAX, MOJYUEHHBIX HA YPOBHE HauyajIbHOTO OOIIero oopazoBaHusl.
[Ipn STOM COBEpIICHCTBOBAHME BBIUMCIUTENFHON TEXHUKHM U (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHHM COUETACTCS C PA3BUTUEM BBIUMCIUTEIBLHON KYIbTYPhI, B YACTHOCTH C
oOyuyeHHUEeM MpOoCTEHIIUM TMpuéMaM NPUKUAKA U OLIEHKH pEe3yJIbTaTOB BBIYMCICHUM.
N3ydyeHne HaTypalbHBIX YHCENl TPOJODKAeTCs B 6 Kilacce 3HAKOMCTBOM C HadaJIbHBIMHU
IMOHATUAMU TCOPUU NCITIUMOCTHU.

Hauano u3ydenus 0OBIKHOBEHHBIX W JIECATUYHBIX JIPoOel OTHECEHO K 5 Kiaccy. DTo
MEPBBINA 3Tall B OCBOCHUM JpOOEi, KOrja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSMU,
MOHATHSIMH TeMbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX Ipo0eil B MOITHOM 00BEME
MPEIECTBYET U3YUYEHHUIO IECATUYHBIX APOOEH, Y4TO IeNeco00pa3sHo ¢ TOYKU 3PEHUS JTIOTHKU
W3II0KEHUST YMCIIOBOW JIMHUM, KOTJa MpaBWiIa JEHCTBHHA C JECATUYHBIMU APOOSIMH MOXKHO
000CHOBATH YK€ HU3BCCTHBIMU aJITOPUTMaMH BBITTIOJTHCHUA )IeI\;ICTBHI;'I ¢ OOBIKHOBEHHBIMH
,Hp06SIMI/I. 3HaKOMCTBO C ACCATUYHBIMN )IpO65IMI/I paciiipuT BO3MOXHOCTH AJId ITOHUMAaHUA
00y4aroIUMUCs MPUKIATHOTO MPUMEHEHNS HOBOW 3allMCH IPU U3YYEHUHU JPYTUX MPEIMETOB
" IpU IPaKTUICCKOM HCIIOJIBb30BaAHUM.

[Ipu oOydeHMHM peEIIeHHWI0 TEKCTOBBIX 3adad B S5 KIaccax MCIOJIb3YIOTCS
apupmeTnueckue npuémsl pemeHns. Ilpu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5 KJIaccax
paccMaTpruBaAOTCA TCKCTOBBIC 3aa4U CICAYIONUX BUAOB: 3a/la4M HA ABMKCHUC, HA YaCTHU, HA
IOKYIIKHU, Ha pa60Ty U ONpPOU3BOAUTCIBHOCTL, HA MPOLUCHTHI, HA OTHOUICHUA W IPOIOPIIHH.
OObyuaromuecs 3HaKOMATCA ¢ IpUEMaMu peleHus 3a7ad nepebopoM BO3MOKHBIX BApUAHTOB,
y4arcsi paboTath ¢ HH(GOPMAIHEH, MPeCTaBICHHON B (hOpMe TaOIHI] WIIH JUATPAMM.



B mnporpamme yudebHOro kypca «MaremaTHKa» HpeayCMOTPEHO (OpMHUpPOBaAHUE
IIPONEIEBTUUECKUX areOpandyecKkux npejacraBieHuil. bykBa kak cHMBOJI HEKOTOPOI'O YMCIIa
B 3aBHCHUMOCTH OT MAaTe€MaTU4YeCKOro KOHTEKCTa BBOAMTCSA IIOCTENEHHO. bykBeHHas
CHMBOJIMKA HIMPOKO HMCIOJB3YETCS TMPEXKIE BCEro JUIA 3alUCH OOLIMX YTBEPXKACHUU H
NpeUIoKeHUH, (OpMyJa, B YACTHOCTM IS BBIYMCICHHUS T'€OMETPHUECKUX BEIMYUH, B
KAaueCTBE «3aMECTUTEIS» YHUCIIA.

B mporpamme yuebHoro kypca «MaTemaTuka» NpeACTaBICHA HATJsAHAs T€OMETpus,
HalpaBjIeHHAas Ha pa3BUTHE OOPAa3HOIO MBIIUICHHS, IPOCTPAHCTBEHHOIO BOOOpa)keHUs,
n300pa3sUTENbHBIX YMEHHUH. OTO BaXHBIM 3Tall B H3Y4EHUM TIEOMETPUH, KOTOPBIH
OCYILLIECTBISCTCS Ha HAIVIAJHO-IPAKTUYECKOM YPOBHE, OIMPAETCs Ha HarjsiHO-0Opa3Hoe
MblILIUIEHHE 00yyaromuxcs. bosbias poib OTBOAUTCS NPAKTUUYECKON NEesTEIbHOCTH, OIBITY,
9KCIIEPUMEHTY, MoJeiupoBaHuto. OOyyaromiyecss 3HAKOMATCA C TE€OMETPUYECKUMU
¢durypamu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHITNMH KOH(PHUTYPALUIMH, YIaTCs
n300pakaTh WX HAa HEJIMHOBAHHOW W KJIETYAaTOW Oymare, pacCMaTpHUBAIOT MX MPOCTEUIIHE
cBoiictBa. B mpoumecce wu3yueHUs HASIAHOM TE€OMETPUM  3HAHUS, IOJTYYEHHbIE
o0yJaroIMMHUCST Ha YPOBHE HA4aJbHOrO OOLIero oOpa3oBaHMs, CHUCTEMATU3UPYIOTCS U
paclmpsoTCs.

CornacHo yueOHOMY IuUlaHy B 5 KJlaccax M3y4yaeTcss HHTETPUPOBAHHBIN IMpenMeT
«MatemaTnKkay, KOTOpPbI BKIIIOYaeT apu(pMETUYECKU MaTepral U HarsIHYyI0 T€OMETpPHUIO,
a TakKe IMpOINEJeBTUUYECKHE CBEIEHUS M3 aireOpbl, 3JIEMEHThl JIOTMKA U Haudaia
ONMCATENIBHON CTaTUCTUKH.

Ha u3yuenne yueOHOTO Kypca «Matemaruka» otBoautcs 340 gacos: B 5 ximacce — 170
4acoB (5 4yacoB B HEZEIIO).



COJEPKAHUE OBYYEHUA

HartypaJbHble 4ynucCiIa U HYJIb

Hatypanbnoe uucno. Psn HatypanbHbix uncen. Yucno 0. M300paxkeHne HaTypaabHbIX
qycell TOYKaMU Ha KOOPAWHATHOW (YMCIIOBOM) IIPSMOIA.

ITo3unmonHas cucrema cuucieHus. PUMckas Hymepanus Kak IpuMep HENO3UIMOHHON
CUCTEMBI cunciieHus. JlecaiTuyHas cCucTeMa CYUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YMCEJ, CPAaBHEHHE HATypalbHBIX uuces ¢ HynéM. CrocoOsl
cpaBHeHHsA. OKpyTJIeHHE HAaTypaJIbHbIX YUCEIL.

Crno)xeHue HaTypaJbHBIX 4YHCEJ, CBOMCTBO HYJsSI IIPU CIIOXKCHMH. BplunmTaHue Kak
neiictBue, oOpaTHOE CIOKEHHIO. YMHOXEHUE HaTypallbHbIX 4YHCEd, CBOWCTBA HYJIS U
€IMHULIBI NIPH YMHOKeHUU. [leneHue kak neiicTBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTHI
necTBuil, cBsA3p MexAy HuUMU. [IpoBepka pesynbrara apuPMETHUECKOro JCHCTBUS.
[lepemecTuTenbHOE M COYETATEIBHOE CBOWMCTBA (3aKOHBI) CIIOXKEHHS W YMHOXKEHUS,
pacnpeennuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OykB /1151 0003HaUEHHsI HEM3BECTHOTO KOMIIOHEHTA U 3aIIUCH CBOWCTB
apu(pMETUYECKHUX JEHCTBUMN.

JlenuTenu M KpaTHBIE YUCIA, PA3JIOKEHHE HAa MHOXUTENU. [IpocTble M cocTaBHbIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJbHBIM IOKa3aTejeM. 3amuch 4YMciIa B BUAE CYMMBI pa3psaHBIX
CJIaraeMblIX.

UucnoBoe BbIpa)keHHE. BplUnCIeHWE 3HAYEHWHW YHUCIIOBBIX BBIPAKECHHUM, IOPSIAOK
BBINIOJTHEHUST JAeWcTBUM. lcmonb3oBaHME TpU  BBIUMCICHMSIX MEPEMECTUTENBHOIO U
COYETATEeIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHHUS M YMHOXEHHS, PpaclpeleIuTeIbHOro
CBOMCTBAa YMHOKEHHUS.

JApoon

IIpencraBnenne o apodu kak crnocoOe 3amucu 4acTd BeMMYUHBI. OOBIKHOBEHHBIE
npobu. IlpaBunbHble M HempaBuwibHble ApoOu. CwmemiaHHas JApoOb, MpPEICTaBICHHE
CMEILIaHHOM NpoOM B BHJIE€ HENPAaBWIBHOM IpOOM M BBIJIEICHHME LIEJIOW YacTU YHUCIIa W3
HenpaBWIbHON 1pobu. M3o0paxenue apobeil ToukaMu Ha 4HUCIOBOM mpsimoid. OCHOBHOE
cBoiictBo npobu. Coxkpamienue npoOeii. [IpuBeneHwe apoOM K HOBOMY 3HAMEHATEIIO.
CpaBHeHue 1pooeit.

CrnoxeHue U BbIUMTaHME IpoOel. YMHOXKEHUE U JiefieHne IpoOeid, B3aMMHO 0OpaTHbIE
npoOu. Haxoxnenne yacTu 1es0ro U 1eJI0ro Mo ero 4acTH.

Hecatuunas 3amuch aApoOeil. IlpencraBneHue npecsaiTMUHOW Jpobu B BHJIE
OOBbIKHOBEHHOH. M300pa’keHHe MAeCATHUHBIX JpoOeil TOYKaMH Ha YHCIOBOW MPSMOM.
CpaBHEHHE ECATHYHBIX TPOOCH.

Apudmernueckue IEHCTBUS C JAECATUYHBIMU Jpo0siMu. OKpyriieHue JecSITUYHBIX
TpoOei.

Pemienne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3a7a4u apudMeTHuecKkuM criocoOoM. Perienne oruyeckux 3anad.
Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapHaHTOB. Vcrosib30BaHME MpU pELICHUH
3a/1a4 TaOJIUI] U CXEM.



Pemenne 3amau, coiepkamiyx 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIUYHMHBI: CKOPOCTb,
BpEMsi, pacCTOsIHUE, 1I€HA, KOJUYECTBO, CTOUMOCTh. EJIMHUIIBI U3MEPEHHUs: Macchl, 00bEMa,
LEHBI, PAaCCTOSHUS, BPEMEHH, CKOpOCTU. CBSA3b MEXAY EIWHUIAMU H3MEpPEHHUs KaxIoi
BEJIMYMHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUATPAMM.

Haruasignasi reomerpust

Harnsnaeie npeacraBieHuss o purypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJi, JIOMaHasi, MHOTOYIOJIbHUK, OKPYXHOCTb, Kpyr. Yroiu. Ilpsmoii, ocTpeiii, Tynoud u
Pa3BEPHYTHIN YIIIbI.

JlivHa oTpe3ka, METpUYECKHME eIWHULBI JUIMHBL. J[IuHa JOMaHO#, mepuMerp
MHOTOYyrojbHUKa. M3MepeHue u nocTpoeHre yrioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harmsimaeie  mpencraBneHust o (urypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIBHUK, KBaJpaT, TPEYTOJILHUK, O PABEHCTBE (pUTyp.

N3obpaxkenue guryp, B ToMm yuciie Ha kietdator Oymare. [loctpoenne xondurypanuit
W3 YacTted mpsIMOW, OKPY>KHOCTH Ha HEJIMHOBaHHOW M kier4yatoi Oymare. Vcmosibp3oBaHue
CBOMCTB CTOPOH H YTJIOB MPSMOYTOJIbHUKA, KBapaTa.

[Tnomane NpsIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTaBIICHHBIX u3
MPSIMOYTOJILHUKOB, B TOM 4ucie (Uryp, n3o0pak€HHbIX Ha KierdaTod Oymare. EaunHuiibr
M3MEpEeHUs IUIOMIA N,

Harnsingaele mnpeicTaBieHuss O TNPOCTPAHCTBEHHBIX (Urypax: MpsIMOYTOJIbHBIN
napajuiefnenunesn, Ky0, MHOTrorpaHHUKd. M3o0pakeHue MNpoCTEHIINX MHOIOTPAHHUKOB.
Pa3BépTku kyba u mapamnenenunena. CosnaHue mojeseil MHOTOTpaHHMKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB).

O0BEM MPsIMOYTOIBHOTO Mapajuienenuneaa, kyoa. Equauiel nuamepenus oobéma.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INTPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTAThl OCBOCHUS MNpPOrpaMMbl yuyeOHOTo Kypca «MaTemaTukay
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCNIUTAHME:

MPOSIBJICHUEM HWHTEpeca K TMPONUIOMY M HACTOAIIEMY POCCHMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JIOCTHKEHHUSM POCCHUMUCKMX MAaTEMATHKOB M POCCUHCKOM
MaTeMaTUYeCKOW IIKOJbI, K WCIOJIB30BAHUIO AITUX JOCTKEHWW B JAPYTHMX HayKax H
MPUKIIATHBIX chepax;

2) rpaxIaHCKoe H yXOBHO-HPABCTBEHHOE BOCIIUTaHHUeE:

TOTOBHOCTBIO K BBHITIOJHEHHIO OOS3aHHOCTEH TpaKJaHWMHA W peaHu3allil ero IMpas,
MPEJICTABJICHHEM O MaTEeMaTHYeCKHX OCHOBaX ()YHKIIMOHHPOBAHHS PA3IHUYHBIX CTPYKTYD,
SIBIIGHUH, TIPOTIETyp TPakKAaHCKOT0 00IIecTBa (HalpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTHIO K



00CYXJIEHUIO 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JTOCTHUIKEHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOIO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE Y4acTHE€ B PELIEHUHU NPAKTHUUECKUX 3a7ad MaTeMaTHYeCKOM
HaIpaBJICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MATEMAaTHYECKOro 0Opa3oBaHMs HA MPOTSHKECHUU
BCEH JKM3HU /ISl YCTIEUTHON MPO(EeCcCHOHANBHON NESITETbHOCTH U PA3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAHHBIM BEIOOPOM M NMOCTPOSHUEM MHMBHIyaTbHON TPACKTOPHH 00pa30BaHUs
Y J)KU3HEHHBIX [UIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTaHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
O0BEKTOB, 3ajay, pelIeHUH, pacCyXJeHuil, yMEHUI0 BHJETb MaTeMaTHYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUSA:

OpHEHTAIMel B ICATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTaBICHUHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPHUPOAbI M OOIIECTBA, MOHUMAaHHEM
MaTeMaTHYeCKOM HayKu Kak cgepbl YelOBEYECKOH AEATeNbHOCTH, ITANOB €€ pa3BUTUS U
3HAYUMOCTH JJI  Pa3BUTHUs LUBUJIM3ALUHM, OBJIAJCHUEM S3bIKOM MAaTEMaTUKH U
MaTEMaTHUYECKON KYJIbTYpPOH KaK CpPEICTBOM IIO3HAHUS MHpaA, OBJIAJACHUEM NPOCTEUIIUMU
HaBBIKaMU MCCIIE0BATEIbCKOMN EATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opmMuUpoBaHHe KYJAbLTYPbl 3A0POBbS M
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TFOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKUE 3HAHMUS B HHTEpPEcax CBOEro 3/10pOBbS,
BEJICHUS 3/10pOBOT0 00pa3a >KU3HHU (310pOBOE NMUTaHKE, COATaHCUPOBAHHBIN PEXXUM 3aHATUN
U OT/AbIXa, peryisipHas pu3nyecKas akTUBHOCTh), COPMUPOBAHHOCTbIO HaBbIKa pedIeKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOIO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K010THYECKOE BOCTIHTAHHE:

OpHeHTaIel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAaHUM JUI pelIeHns 3aa4d B 00JIacTH
COXPAaHHOCTH OKDPYXKAIOIIEW Cpelbl, IUIAHUPOBAHUS IOCTYIKOB M OLICHKH HX BO3MOXHBIX
MOCIEACTBUM  JUIsl  OKpYXKarolled  cpenpl, OCO3HaHMEM TIJI0O0AJBbHOIO  XapakTepa
9KOJIOTMUECKUX MPOOJIEM U MyTEeH UX pEeIIeHHUS,;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUSAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWCTBUSM B YCIOBHUAX HEONPENCIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO AESITEIbHOCTD, B TOM YHUCJIE YMEHUE YUUTHCS y
Apyrux JroAel, npuoOperaTb B COBMECTHOM JEATEJbHOCTH HOBBIE 3HAHMS, HABBIKM U
KOMIIETEHIIY U3 OIbITA APYTHUX;

HE00XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWUK, B TOM YHUCIIEe (OPMYIUPOBATH
UJeH, MOHSITHS, THIMOTE3bl 00 OOBEKTaX M SIBICHUAX, B TOM YHUCIIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh AEPUIMTHl COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IUIaHUPOBAaTh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBAaTh CTPECCOBYIKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U
neicTBus, GOopMyIupoOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METANIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBu:

BBISIBJIATh U XapaKTepU30BaTh CYILECTBEHHbIE IPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOUIEHUH MEXIY MOHATUSAMH, (GOPMYJINPOBATH ONpPE/EIEeHUs TOHATUH,
YCTAHABIMBATh CYIIECTBEHHBIH MpHU3HAK KJIACCU(PUKALMK, OCHOBAaHUS UL
0000I1IeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIMPOBATH U NMPEOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJIAITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOPEUHs B
(dakTax, JaHHBIX, HAOJMIOACHUAX U YTBEPKACHUAX, Ipe/ularatb KpUTEPUU JUIS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

JIeJ1aTh BBIBOJBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHHUH 110 aHAJIOTUH;

pa3buparh [1OKa3aTeNbCTBA MATEMATUYECKHX YTBEPXKICHHWHA (IpSAMblE H  OT
IIPOTUBHOI0),  MPOBOJUTH  CAMOCTOSITEIbHO  HECJOXKHBIE  JIOKA3aTelbCTBa
MaTeMaTHYecKuX (HakToOB, BBICTPAWBaTh apryMEHTAIMIO, IPUBOAUTH IMPUMEPHI U
KOHTpIpUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh Croco0 pemeHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbBIOMpaTh Haumbonee MOAXOMAMIMH C  y4E€TOM  CaMOCTOSITEIbHO
BBI/ICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciieroBaTeLCKHE TelCTBUA.

WCIIONB30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIIbCKUW  HMHCTPYMEHT  TTO3HAHMS,
dbopMynupoBath BOTIPOCHI, ¢bukcupymomue MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIFHO yCTaHAaBIMBAaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH MO CAMOCTOSITEIHHO COCTaBJIEHHOMY IUIAHY HECIOKHBIA SKCIIEPUMEHT,
HEOOJBIIOE UCCIEOBAHUE [0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOATENbHO  (OPMYIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pe3yabTaTaM
MPOBEAEHHOTO  HAONIONEHUS,  WCCIEJOBaHUS,  OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 00OOIICHHUI;

MMPOTHO3MPOBATh  BO3MOXHOE  pa3BUTHE TMpoIlecca, a TakKe  BBIIBUTATH
MIPEIIOJIOKEHUS O €TO PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAITUH, JaHHBIX, HEOOXOTMMBIX
JUIsL peLIeHus 3a1a4H;

BBIOMPATh, aHAIM3UPOBAThH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh WHPOPMAIIHIO
Pa3INYHBIX BUAOB U ()OPM IPE/ICTABICHNUS;

BbIOMpaTh (opMy mpexacraBieHuss WHGOPMALMKM W WIUTIOCTPUPOBATH pEIIaeMbIe
3a7a4M CXeMaMu, JruarpaMMaMy, HHOM rpauKoil 1 X KOMOWHALIUSMH;

OLIEHUBATh HAAEKHOCTh MH(POPMALUHU 1O KPUTEPUAM, NPEIIOKECHHBIM YUHUTEIEM
Wi chopMyIHPOBAHHBIM CAMOCTOSTEIIHHO.



KoMMyHMKaTHBHBbIE YHMBeEpPCaJIbHbIE y4eOHbIe 1eiicTBUS:

BOCIIPUHUMATh W (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHHM C YCIOBUSMH H
LEeISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCbMEHHBIX TEKCTaX, JlaBaTh IMIOSICHEHUS IO XOAY pelIeHus 3a/aayd,
KOMMEHTHUPOBATh MOJy4YE€HHBINH Pe3yIbTaT;

B Xoae OOCYXIEHHUs 3a/laBaTh BONPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JIeMbl, pelaeMoi 3a/1auk, BICKa3bIBaTh UJI€U, HAIIEJICHHbIE Ha TIOUCK PELICHHUS,
COIMOCTABJIATh CBOM CYXJACHUA C CYXACHUAMHU JPYTUX YYaCTHHUKOB JHUAJIOra,
oOHapyXHBaThb pa3idyhMe M CXOJCTBO TO3MIMHA, B KOppekTHOH (opme
(hopMyIIMPOBaTh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPEJCTaBIATh Ppe3yibTaThl pELICHUS 3aJaud, OHKCIEPHUMEHTa, HCCIEIOBAHMUS,
MPOEKTa, CaMOCTOSITENILHO BBIOMpPATh (GopMaT BBICTYIUICHUS C YYE€TOM 3ajad
MIpe3eHTAIMH U OCOOCHHOCTEH ayAuTOpUH;

MMOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYaTbHOU PabOThI
MIPH PEIICHUN y4eOHBIX MaTeMaTHUECKHUX 33/1a4;

MPUHUMATh 1I€1b COBMECTHOM  JIEATENIbHOCTH, IUIAHUPOBATh  OPTraHMU3AIUIO
COBMECTHON paboThl, pacHpeneNiarTh BHIbI paboOT, JOroBapHBaThCs, OOCYXKIATh
MIPOLIECC U PE3yNIbTAT pabOoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykaeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThI U KOOPAWHHUPOBATH
CBOM JCHCTBUA C IPYTMMHU YJ€HAMU KOMAaH/Ibl, OLICHUBAaTh Kau€CTBO CBOErO BKJIAJa B
o0mMii  WPOAYKT MO  KpUTepUsM,  CHOPMYIHUPOBAHHBIM  y4aCTHUKAMHU
B3aUMO/ICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JelcTBUA

Camoopranu3anusi:

CaMOCTOSITENTFHO COCTABJIATH IUJIaH, AITOPUTM pEUIeHHs 3aJayd (MU €ero 4acTh),
BBIOMpPATh CIOCOO pEIIeHUs] ¢ Y4ETOM HMEIOIINXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BApUAHThI PELICHUH ¢ Y4ETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIAJIETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJSI TIpollecca W pe3ylibTaTa
pelIeHrs MaTeMaTHYeCKOH 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUH 33/1a4U, BHOCUTH
KOPPEKTHUBLI B ACATCIIBHOCTE HA OCHOBC HOBBIX O6CTO$[TGJ'H)CTB, HaﬁHeHHBIX OHH/I6OK,
BBISIBJIEHHBIX TPYJIHOCTENH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa JEATEIHHOCTH TIOCTABICHHOM LEMH |
YCIIOBUAM, 00BACHSTH MNPUYUHBI JOCTHXXCHUA WM HCAOCTVIKCHUSA ILCJIH, HAXOAUTH
omuOKYy, 1aBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI



K koniy oOyueHuss B 5 kiiacce oOydaromuiics MOJYYUT CIEIYIOIIME IpPEeIMETHBIE
PE3yNbTaThI:

Yuciia 1 BbIYMCICHUS

[ToruMmarh ¥ TPABWIBHO YHOTPEOISATH TEPMHUHBI, CBS3aHHBIE C HATYpaIbHBIMU
YHCIIaMU, OOBIKHOBEHHBIMH U JICCSITHYHBIMH JTPOOSIMH.

CpaBHHMBaTh M YHOPSAIOYMBATH HATypajbHbIE YHCIIA, CPaBHUBATH B MPOCTEUIINX
cirydasix OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

CoOTHOCHTHh TOUYKY HAa KOOPJAWHATHOHM (YHUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €
YHCIIOM U W300paXkaTh HaTypajbHbIC YHCIIA TOYKAMU Ha KOOPAUHATHOW (UMCIOBOM) MPSMOIi.

Bommonusate  apudmernyeckue — ACWCTBUA € HATYpPaJbHBIMM  YUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CITydasix.

BrInonHsaTe TpOBEpPKY, MPUKUIIKY PE3YJIbTATa BHIYUCIICHUH.

OxpyrisiTh HaTypaibHbIC YHUCIIA.

Pemienne TekcToBBIX 32124

Pemrate  TekcTOBBIE 3amauM  apU(PMETHYECKHMM CIIOCOOOM ¥ C  TIOMOIIBIO
OpPraHU30BAaHHOTO KOHEYHOTO mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3amaum, copepxkaiide 3aBHUCHMOCTH, CBS3BIBAIOIINE BEIHYMHBI: CKOPOCTb,
BpEMSi, paCCTOSIHUE, 1IeHa, KOJTHYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbI, TAOIUIbI, 0003HAUYCHHUS [IPH PEIICHUH 3a]1a4.

[Tonb30BaTbcsl OCHOBHBIMHM E€IUHUIAMH M3MEpPEHUs: LEHbl, MAaccChl, PAaCCTOSHUSA,
BPEMEHHU, CKOPOCTH, BBIpAXKAaTh OJTHU €IUHUIIBI BEJIMUYUHBI Yepe3 JIpyTrHe.

W3Bnekarb, aHanM3upoOBaTh, OLIEHWBATHh WH(OPMALINIO, MPEACTABICHHYIO B TaONHIIE,
Ha CTOJIOYATON AMarpaMMe, WHTEPIPETHUPOBATH IPEICTaBICHHbIE JaHHbIE, HCIOJIb30BaTh
JTaHHbIE TIPY PELLIEHUH 33/1a4.

Harusanas reomerpus

[Tonb30BaTbcsl T€OMETPUUECKUMHU TMOHATHUSAMHU: TOYKA, IpsiMasi, OTPE30K, JIyd, YroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE MpUMEpPHI 0OBEKTOB OKPY)KAIOIIET0 MUPA, UMEIOIMUX (OpPMY H3YUEHHBIX
reOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C YIVIAMU: BEpLIMHA, CTOPOHA, C
MHOTOYIOJIbHUKAMU: YIoJj, BEpIIMHA, CTOPOHA, IUAroHalb, C OKPYKHOCTBIO: paaHYC,
IaMeTp, LEeHTP.

N300paxaTh M3y4eHHBIE TeOMEeTpUYeckre (PUrypbl Ha HEIMHOBAHHOW M KJIETYATON
OyMmare ¢ TOMOIIBIO ITUPKYJIIS ¥ TUHEHKU.

Haxoauth IiuHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOUIBI0 JTUHEUKH,
CTPOUTDH OTPE3KH 3aJaHHOM JITMHBI; CTPOUThH OKPYKHOCTh 33JJaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYIOJbHUKA, KBajpara JUIsl HX
MIOCTPOEHHS, BHIUUCIICHUS IIOMIAAN U IEPUMETpa.

Brruucnsate mepuMeTp u mII0MAAL KBajipaTa, MPSIMOYTOJIbHUKA, PUTYP, COCTABICHHBIX
13 MPSIMOYTOJILHUKOB, B TOM 4HCIIe (pUTyp, M300pakEHHBIX HA KIJIETYATOW Oymare.

[Tonb30BaTbCcsi OCHOBHBIMUA METPUUYECKUMH €IMHUIIAMH U3MEPEHUS JUTUHBI, IUIOIIA N,
BBIPAXXaTh OJJHU €AUHUIIBI BEJIMUYMHBI Uepe3 JIpyTHe.

Pacnio3naBate napamienenumnen, Ky0, UCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, PeOpo,
rpaHb, U3MEPECHHUSI, HAXOAUTh U3MEPEHUS Mapajuieenurena, Kyoa.



Boeruuciats 006EM Ky0a, mapasiesenurnena mo 3alaHHbIM U3MEPEHUSIM, TT0JIb30BaThCS
eAMHUIIAMU U3MEPEHHS 00BhEMa.

Pemate HeciiokHBIE 3a1a4l HA U3MEPEHUE TCOMETPUUYECKUX BEJIMUMH B MTPAKTUUECKHUX
CUTYaIHsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KITIACC
HaunmenoBanmue KoumnuecTBo yacos
Ne n/m pa3esioB U TeM B JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI
cero
NPOrpaMmblI

Harypanbnsle uncia.

1 HeticTBus ¢ 43 bubnuoteka L{OK https://m.edsoo.ru/7f4131ce
HaTypaJbHBIMU YHCJIaMHU

Harnsanas reoMeTpu.

2 12 bu6mmoreka LIOK https://m.edsoo.ru/7f4131ce
JIMHNY HA IIIOCKOCTH

3 OOBIKHOBEHHBIE APOOH 48 bu6mmoreka LIOK https://m.edsoo.ru/7f4131ce
H .

4 ArJIAIHas reoMeTpuA 10 bu6mmoreka IIOK https://m.edsoo.ru/7f4131ce
MHOroyronbHuK#

5 Hecstuunbie 1podu 38 bubnuoteka [{OK https://m.edsoo.ru/7f4131ce
Harnsignas reometpust.

6 Tena u ¢puryps! B 9 bubnuoreka LIOK https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
IT

7 OBTOpEIHE A 10 bubmuoreka I{OK https://m.edsoo.ru/7f4131ce
00001eHNe

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170
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