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COJAEP)KAHUE YYEBHOI'O IIPEIMETA

HartypaJjbHble 4ucIa U HYJIb
Hatypanbnoe uucino. Pan narypansasix yucen. Yucino 0. M306paxeHne HaTypallbHbIX YHCeI TOUKaMH

Ha KOOpAMHATHOW (uucioBoil) mpsmoi. [lo3unmonHas cucrema cuucieHus. Pumckas Hymepanus Kak
npuUMEp HEMO3UIIMOHHOM cucTeMbl cuucieHus. Jlecsatuunas cucrema cuucieHusa. CpaBHEHUE
HATYpaJIbHBIX YHCEJ, CPaBHCHHE HATYpalbHBIX uncen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyTricHHE
HaTypaidbHbIX uynced. CloXKEeHUeHATypadbHbIX YUCEN; CBOMCTBO HYJISI MPHU CIOKEHUU. BblunmTaHue kak
JIeCTBHE, 0OpAaTHOE CIIOKEHUIO.

YMHOKEHUE HATypaJbHbIX YHUCEJ; CBOWMCTBA HYJ W E€OUHHUIIBI IIPU yYMHOXXEHUU. JleneHue Kak
nencTBre, oOpaTHOe yMHOKeHHIO. KOMIIOHEHTHI NeicTBUM, CBs3b MeXay HUMHU. [IpoBepka pesynbrara
apudmernueckoro aeiictBus. [lepeMecTHTEeNIbHOE M COYETATEIILHOE CBOWMCTBA (3aKOHBI) CIIOKCHUS U
YMHOXEHHUS, PaCIIPEICIIUTEILHOE CBOUCTBO (3aKOH) YMHOKEHHUS. Vcrioib30Banne OYKB JIJisi 0003HAYCHHUS
HEU3BECTHOTO KOMITOHCHTA M 3aIlTUCH CBOMCTB apu(METHICCKHUX JNEeHCTBUHN. JlenmuTen U KpaTHBIC YUCIIa,
pasnoxeHue Ha MHOxuTenu. [IpocTeie u cocraBHbie uncina. [Ipusnaku penumoctu Ha 2, 5, 10, 3, 9.
Henennec ocrtatkoM. CTeneHb ¢ HaTypalbHbIM IOKa3aTelieM. 3alluCh YKCIa B BUAE CYMMbI Pa3psAHBIX
cllaraeMaIX.

UucnoBoe BbIpakeHUE. BbluucieHrWe 3HAYEHUN YHUCIOBBIX BBIPAXKEHUM; MOPSJIOK BBIMOJHEHUS
nercTBuid. Mcnosib30BaHuE IPH BEIYUCICHUSX MTEPEMECTUTEIBLHOTO U COYETATEIILHOTO CBOWCTB (3aKOHOB)
CJI0KE€HHUS NYMHOXKEHHUS, paclpeeIUTEIbHOIO CBOMCTBA YMHOKEHHUSI.

Jpoou
[IpencraBienue o 1poOu kak criocoOe 3anuck 4yactu BennyuHbl. OObIKHOBEHHBIE IpoOu. [IpaBuiibHbIe

U HenpaBuibHble Apodu. CMemanHasi 1poOb; MPEACTaBI€HNE CMEIIaHHOW JpoOU B BUJIE HEMPaBUIbLHOU
IpoOWU BBIIETICHUE IEJIOW YacTH 4YWcia M3 HENmpaBWIbHOM apodu. M3o0pakenue npolel Toukamu Ha
yuciaoBoi mpsimoir. OcHOBHOE cBOMCTBO npobu. Cokpaimienue npodeit. Ilpusenenne apodu K HOBOMY
3HaMEHATeNIo.

CpaBneHue npobeii. CriokeHHe U BbIUMTaHHE ApoOei. YMHOXKEHUE U JiesieHue Jpobei; B3auMHO-
oOpatHsble 1pobu. HaxokaeHue yacTu LEJI0ro M IeJIoro Mo ero 4actu. JlecsTUdHas 3amuch JIpoOei.
[IpencraBieHue AecATUUHON 1poOU B BUJIE OOBIKHOBEHHOM. M300pakeHue ECATUYHBIX IpoOel TOUuKaMu
Ha 4yucloBOM mpsMoil. CpaBHEHHE AECATUYHBIX ApoOeil. Apupmernueckue NEHCTBHUS C AECATUUHBIMU
IpOOsIMHU.

OxkpyrieHue AecITUYHBIX Ipo0eit.

Pemienune TeKcTOBBIX 32124
Pemienne TekcTOBBIX 3a1ay apupMeTHUEeCKHM crocoboM. Pemienue normdeckux 3amad. Pemenue

3aa4nepedopoM BCeX BO3MOXKHBIX BapHaHTOB. VCMoOnb30BaHUE MPHU PEUICHUH 33/1a4 TAOIHIl U CXEM.
Pemenuesanay, conepamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSHHUE;
1leHa, KOJMYECTBO, CTOUMOCTh. ENMHMIIBI M3MEpEHUs: Macchl, 00bEMa, IEHBI; PACCTOSHMS, BPEMEHH,
ckopocTh.CBsI3b MEXKy SIUHUIIAMHA U3MEPEHUS KaXK0W BEIMUMHBI. PerieHrne OCHOBHBIX 3a7a4 Ha JApOOH.

HpeI[CTaBJIeHI/IG JaHHBIX B BUJC TaGHI/IL{, CTOJI0YATBIX AuarpamMm.

Haruasianas reomerpust
Harmsinaple npeacTaBieHus o purypax Ha IJIOCKOCTH: TOYKA, IpsAMasi, OTPE30K, Jyd, yroJ, JJOMaHasil,

MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT. YTou. [TpsiMoii, ocTphIil, Tynoi U pa3BEpHYTHIN yIiibl. [[TuHa oTpeska,
METPUYECKUE EAVHMIIBI JUIMHBL. J{JIMHA JIoMaHOM, IEpUMETP MHOIOYTOJIbHUKA. VI3MepeHne n nocTpoeHue
YTJIOB € MOMOIIBIO TpaHCTIOpTUpa. Harnsaueie npeacTaBieHus o Gurypax Ha INIOCKOCTH: MHOTOYTOJIbHUK;
OpSMOYTOJIbHUK, KBaJpaT; TPEyrojbHHUK, O paBeHCTBE ¢uryp. M3obpaxenue ¢uryp, B TOM 4HCle Ha
kieryaroil Oymare. [Toctpoenune xoHdurypanuii u3 yacreid npsMol, OKPY>KHOCTH Ha HEJIMHOBAHHOW H



KJeTyaroil Oymare. Vcrosib30BaHNe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBajpaTa. [nomanp

NPSAMOYTOJIBHUKA U MHOTOYT'OJIbBHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJbHUKOB, B TOM uucie (uryp,
n300pakEHHBIX Ha KieTdyaTod Oymare. ExauHunsl usmepenus miomiaau. HarmsaHele npeactaBieHus o
IPOCTPAHCTBEHHBIX (DUrypax: MPsAMOYroJbHBINM Napaienenune], Kyo, MHororpaHHUkH. V300pakeHue
IOPOCTEHIIMX MHOTOrpaHHUKOB. Pa3épTkm kyba u napamnenenunena. CozgaHue  Mozeneit
MHOI'OI'paHHUKOB(M3 OyMaru, poBOJIOKH, IJIACTUIMHA U Jp.). O0BEM NPAMOYToJIbHOIO Napasliesenunena,
KkyOa. EnuHuimpl n3mepennst oobEma.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yibTaThl OCBOGHMS IMpOrpaMMbl  ydeOHoro mpeamera «MaremaTHka»
XapaKTepU3yIOTCSL:

IIaTpuoTNyeckoe BOCIUTAHME:

IPOSIBJIEHUEM HHTEpeca K IMPOLUIOMY M HACTOSILIEMY pPOCCHUICKOM MaTeMaTUKH, LEHHOCTHBIM

OTHOUIIEHUEM K JOCTH)KEHUSAM POCCUHUCKUX MATEMaTUKOB M POCCHUHCKOM MAaTeMaTUYECKOW WIIKOJbI, K
UCIIOJIb30BAaHUIO ATUXIOCTHKEHUH B IPYTrUX HAyKaxX W MPHUKIATHBIX cPepax.

Fpamancxoe H TYXOBHO-HPABCTBCHHO€ BOCIIUTAHUE:
TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpaxaiaivHa 1 pcaJin3alliu €ro mpas, IpCACTABIICHUEM O

MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH, IPOIIETyp TPaXIaHCKOTO
oOmiecTBa (BbIOOPHI, ONIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYKIACHHIO 3THYECKHUX MPOOIEeM, CBA3aHHBIX C MPAKTUYECKHM NPUMEHEHUEM
JOCTH)KEHUH HayKH, OCO3HAHNWEM BaYKHOCTH MOPAJIbHO-3THUECKUX IMPUHIIMIIOB B AEATEIBHOCTH YUEHOTO.

TpyaoBoe BocniuTanue:
yCTaHOBKOI\/'I Ha aKTUBHOC YYaCTUC B PCIICHHM HPAKTHYCCKHUX 3aaad MaTeMaTHYECKOM

HaIPaBJICHHOCTH,0CO3HAHNEM BaKHOCTH MaTeMaTHUeCKOr0 00pa30BaHMs Ha MPOTSHKEHUHU BCEH KU3HU N5
yCHEMHOW TPO(EeCCHOHATBFHON JeATEIPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUW; OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAMBHUIYaTbHON TPACKTOPHUHU OOpPA30BAHUS W KU3HEHHBIX IJIAHOB C YUYETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTH4YecKoe BOCIIUTAHME:
CIOCOOHOCTHIO K IMOIIMOHATTEHOMY U ACTETHUECKOMY BOCIIPHIITHIO MAaTEMaTHYECKUX OOBEKTOB, 3a71a4,

pCI.HCHPIﬁ, paCCYX(HCHHﬁ; YMCHUIO BUACTH MATCMATHYCCKUC 3aKOHOMCPHOCTU B UCKYCCTBC.

I_IeHHOCTI/I HAYYHOI'O MO3HAHUA:
OpHCHTaHHCﬁ B JCATCIBHOCTU HAa COBPCMCHHYIO CHUCTCMY HAYYHBIX Hpe)lCTaBHCHI/Iﬁ 00 OCHOBHBIX

3aKOHOMCPHOCTAX pa3BUTUSA YCIIOBCKA, IIPUPOABLI U 06H_[CCTBa, IMOHUMaHHEM MaTeMaTHYECKOMN HAyKH KaK
C(I)epLI YeJIOBEYECKOM ACATCIIbHOCTH, 3TAaIlOB ec Pa3sBUTHUA U 3HAUUMOCTU IJId pa3BUTHUA LIUBUIIU3AILUU;
OBJIAJICHHEM SI3BIKOM MaT€MaTUKH M MaTeMaTH4YeCKOM KYJIBTypOI‘;I Kak CpCACTBOM IIO3HAHUA MHUPA,
OBJIaICHUEM HpOCTGﬁIHHMH HaBBIKAMH HCCJIEOBATEIbCKOM AeSITEeIbHOCTH.

®dusznyeckoe BoOCNUTaHWe, (opMUpOBaHHEe KYJAbTYPbl 3A0POBbS M JIMOLHMOHAJBLHOIO
OJ1aronoJyyms:
TOTOBHOCTLIO ITPUMCHATH MATCMATUYICCKHEC 3HAHUA B UHTCPECAX CBOCTO 3J0POBbA, BEACHHUA 3[JOPOBOTO

oOpaza Xu3HH (30POBOC IUTAHHWE, COAIAHCHPOBAHHBIA PEXHM 3aHATHH W OTIBIXA, pEryJspHas
¢du3nYecKas akTUBHOCTb); C(HOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCHUU, TPHU3HAHWEM CBOEro IpaBa Ha
OIMOKY M TAaKOTO YETpaBa IPYroro 4yeIoBeKa.

IKOJOrn4YecKoe BOCIUTAHME:
OpHEHTAIIMCH Ha MPUMCHCHHE MaTeMaTHYCeCKUX 3HAHUH IS PEIICHUS 33]1a4 B 00JIACTH COXPAHHOCTH

Opr}Ka}OH_Ief/'I Cp€anl, ININIAHUPOBAHUA IIOCTYIIKOB H OHLCHKH HWX BO3MOXHBIX HOCHG,Z[CTBPIP'I JIA



OKpYKaroIIelcpeIbl; 0CO3HAHUEM TTI00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOIIeM U ITyTel UX pelieHus.

JInuHOCTHBIE pe3yabTaThl, 00ecneYHBAKIIUE ATANTANUIO 00y4aKOLIErocsi K M3MEeHSI0IHMCS
YCJOBHUSIM COUMAJBLHOM ¥ IPUPOJIHOM Cpebl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHYEPEe3 MPAKTHUYECKYIO IEATEIbHOCTh, B TOM YMCJIE YMEHHE YUUTHCSA Yy JIPYTUX JIOJACH,
npuoOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBbIE 3HAHMSI, HABBIKUA U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEO0OXOUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHW, B TOM 4Hclie (OpMYIHpOBaTh UACH, MOHATHS,
TUNOTe3bl 00 OO0BEeKTaxX M SABICHUSAX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HaBaTh Je(UIUTHI
COOCTBEHHBIX3HAHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUs U IeHCTBUS, (POPMYIUPOBATH U
OILICHUBATbPUCKHU U TIOCIIEACTBUSA, (HOPMUPOBATDH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaqMeTHbIe pe3y/bTaThl OCBOCHHS NPOTpaMMbl  yueOHOTo mpenmera «MaTemaTuka
XapaKTEPUBYIOTCS OBJIAJICHUEM VHUBEPCANbHLIMU HO3ZHABAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATbHIMU PeYAAMUBHBIMU OCUCMBUSMUL.

1) Vuueepcanvnvie nosnasamenvhwvie Oeticmeusi  obecnewusarom — Gopmuposanue  6a306bix
KOZHUMUBHBIXNPOYECCO8 00YUAOWUXCsl (0CBOEHUE MEMOO08 NO3HAHUSL OKPYIICAIOWe20 MUpa, npumMeHeHue
JIO2UYECKUX, UCCTIe008aMeNbCKUX ONepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBble Jornueckune geiicTBuA:
—  BBIABJIATH U XapaKTepI/I3OBaTI) CYHIGCTBGHHI)IC HpI/I3HaKI/I MaATEMATHUYCCKUX O6”I)€KTOB, HOHﬂTHﬁ,

OTHOUIEHUN MEXKIY NOHATHIMU;

— (opmynupoBaTh  ompeAeNieHUs ~ TOHATHH;  yCTaHABIWBAaTh  CYIIECTBEHHBIA  MPU3HAK
KJIacCU(PUKaIUK,0CHOBAHUS ISl 000OIIEHUS U CPaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

— BOCIpPUHUMATh, (HOPMYIHpPOBaTH H MPeOOpPa3OBBIBATh CYXKACHUS: YTBEpAUTENbHbIE U
OTpUIaTeNbHbIE, MHIYHbIC, YACTHBIE U 00IIHE;

— YCIIOBHBIC; BBIABIISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEYUs B
dakTax,1aHHBIX, HAOTIOACHUSIX U YTBEPKICHUSX;

— npeajiaratb KpUTCpUuu AJId BbISABICHUA 3aKOHOMepHOCTCﬁ u HpOTHBOpG‘-IPIfI;
— JACJaTb BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTUBHBIX

YMO3aKJIIOYEHUH, yMO3aKIIIOUEHHUH 10 aHAJIOTHH;

— pa3bupaTh J0OKa3aTeNbCTBA MaTEMAaTHMUECKUX YTBEPKACHUNH (MpsiMble U OT MPOTHUBHOIO),
IIPOBOJIUTh CAMOCTOSITEIFHO HECIO)KHBIE JIOKA3aTeNbCTBA MAaTEMaTHYeCKHUX (PAKTOB, BBICTPAWBATh
apryMEHTaLHI0, IPUBOIUTH [IPUMEPBI U KOHTPIIPUMEPHI;

— O0OOCHOBBIBaTh COOCTBEHHBIE pacCyXJEHHUs; BBIOMpaTh CHOCOO peleHus ydeOHOW 3ajauu
(cpaBHMBaTh HECKOJBKO BAPHMAHTOB pEIICHUs, BBIOMpaTh HauboJee MOAXOJAMMUNH C  y4eToM
CaMOCTOSITENIbHO BbIJIETIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTeIbCKHE 1eiiCTBHSA:
—  HCIOJB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT TIO3HAHUS;
— ¢opMyIUpoBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTHBOpPEYHE, MPOOJIIEMYy, CaMOCTOSTEIHHO

yCTaHABIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,

— apryMEHTHPOBAThb CBOIO MTO3UIIMIO, MHEHUE;
— TPOBOJUTH IO CAMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECJIOKHBIA SKCIEPUMEHT, HEOOJIbIIOEe

UCCJICJIOBAHKME 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YecKOro OO0BhEeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy COOO0M;
—  CaMOCTOSATEIbHO (HOPMYIMPOBaTH OOOOIICHHWS W BBIBOABI IO PE3yJIbTaTaM IPOBEAEHHOTO



HAOMIO/IEHUsI, WCCIICIOBAHMSI, OIEHUBATh JOCTOBEPHOCTHh TIOMYYEHHBIX pPE3yabTaTOB, BBIBOJOB H
0000111eHI; MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTaTh MPEATOI0KEHHS OETO
pPa3BUTUU B HOBBIX YCIOBHUSX.

Pabora c unpopmanueii:
— BBIABIIATH HEAOCTATOYHOCTH U I/IBGBITO‘IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMLIX JJISL

peleHHsI3a/1a4H;

— BBIOMpAaTh, aHATTM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(POPMAITUIO PA3THUHBIX
BUJIOB M (pOpM IpeACTaBICHUS;

— BBIOMpaTh GOpMY MpecTaBIeHUs HHPOPMALUY U HIUTIOCTPUPOBATH pEIIaeMble 33/1a4l CXeMaMH,
IrarpaMMamMu, HHOU TpauKoi M UX KOMOMHAIUSMH;

— OIICHMBATh HAAE&KHOCT HMH(POPMAIMK 1O KPUTEPHUSAM, MPEUIOKEHHBIM YUHUTEIEM MU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIHHO.

2) Yuusepcanvhvie KOMMyHUKamueHbwle Oeticmaus 06ecneyusarom c@hopmupo8aHHoOCms COYUATLHBIX
HABLIKOB 00YYAIOUUXCAL.

Oo01menue:
— BOCHpI/IHI/IMaTL )41 q)OpMy.IH/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBUU C yCJIOBI/IﬂMI/I u nejrsiMu O6HICHI/I$I;
—  SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, J1aBaTh

MOSICHCHUA 110 XOAYy pCHICHUA 3adavl, KOMMCHTHPOBATH HOHy‘ICHHHﬁ pe3yiibTar; B X04C 06CY)KI[€HI/I${
3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6JI€MLI, pemaeMoﬁ 3aJa4yu, BBICKa3bIBaTb UJCH,
HaCJICHHBIC HA ITOMUCK PCILICHUA,

— COIIOCTAaBJIAITb CBOU CYXIACHHA C CYXKACHUAMHU JAPYIruX YYACTHHUKOB JUajiora, 06Hapy>KI/IBaTB
pa3iniue u CXoACTBO HO3HI.IPII>1;

— B KOPpEeKTHOH (opme popMynHpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHMS,;
— TPEICTaBJIATH PE3yJbTaThl PELICHUS 3aJa4ul, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA;
—  €caMOCTOATENbHO BEIOMPATh (POPMAT BHICTYIUICHHS C YUETOM 3a]1a4 MPE3eHTAlMU U OCOOCHHOCTEH

ayJUTOpPUH.

CoTpyanunuectBo:
— TIOHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOM W WHIMBUIYaJbHOW pPalbOTHI INpHU

peLIeHNNY4eOHbIX MaTEeMAaTHUECKUX 3a/1a4;

— TPUHHUMATh L€JIb COBMECTHOM AEATENbHOCTH, IIJIAHUPOBATh OPraHU3aIIUI0 COBMECTHON paboTHI,
pacrpenensTs BUabl padoT, 10roBapuBaThCs, 00CYk/1aTh MPOLIECC U PE3YNIbTAT paboThI;

— 0000maTh MHEHHMS HECKOJNBbKUX JIIOJeH; ydYacTBOBaTb B TIPYMIOBBIX (opmax paboThI
(o6cyxneHns,00MeH MHEHUSIMH, MO3TOBBIE IITYPMBI U Jp.);

— BBINOJHATH CBOIO YacTb Pa0OThl M KOOPAWHUPOBATH CBOU JEHCTBHS C APYTUMH UYJICHAMHU
KOMaH/1bl;
— OIICHMBATh KAa4yeCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM, cHOPMYTUPOBAHHBIM

y4aCTHUKAMU B3aHMOJICHCTBHSL.
3) Vhusepcanvhvie pecynsamusnsie Oeticmaus 0becnedusaiom Gopmuposanue CMulCl08biX YCMAHOB0K
UDICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:
— CaMOCTOSITETTbHO COCTaBIIATH IUIAH, AJITOPUTM peIIeHHs 3ajadu (WM €ro 4acTb), BHIOMpATh

CHOCOOpelIeHHs ¢ Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:
— BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTaTa pelieHUs

MaTeMaTHYEeCKOH 3aJ1auH;
— TpeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPH PEIICHWH 3aJladyd, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWICHHBIX OIMMOOK, BBISBICHHBIX



TPYIHOCTEH;
—  OLICHMBATh COOTBETCTBUE PE3YNbTaTa AEATEIbHOCTU TOCTABICHHOM LIEH U YCIOBUSAM, OOBACHATh
IPUYMHBI JTOCTUKEHUS WIM HEJOCTHKEHUS 1IeJIM, HaXOAUTh OIIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY

OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

Yucya ¥ BLIYUCJICHUSA
[loHnMaTh ¥ TPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBS3aHHBIE C HATypPAIbHBIMU YHCIAMH,

OOBIKHOBEHHBIMUH JICCITUYHBIMH IPOOSIMH.

CpaBHUBaTh M YHOpSAOYMBATH HAaTypajlbHbIE YHUCIA, CpPaBHUBAThb B IPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIEAPOOH, ECATUIHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YHMCIIOBOM) MpsSMOIl C COOTBETCTBYIOIIMM €M 4YMCIOM U
n300paxkaTbHATYpaJbHbIE YMCIIa TOYKAMU HAa KOOPJAUHATHOM (YMCIIOBOM) PSAMON.

Bemonsate apupmMeTnueckue IelcTBUS C HATYpPaTbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU JAPOOSMH B
IIPOCTEUIINX CIIyqasiX.

BoinonHATe NpoBepKy, NPUKKUIKY pe3yibTaTa BeIYMCICHUNH. OKpYTIsaTh HATypajabHbIEe YHUCIIA.

PenmieHue TeKCTOBBIX 3a1a4
Pemath TekCcTOBEIC 3324 apI/I(i)MCTI/I‘leCKI/IM CII0cOOOM U C IIOMOINBIO OPraHU30BaHHOT'O KOHCYHOI'O

nepedbopa BceX BO3MOKHBIX BAPUAHTOB.

Pemats 3amaun, copepkaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMUYUHBL: CKOPOCTh, BPEMsI, PACCTOSTHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKUe 3aMyCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHHS TIPU perieHuu 3aaa4. [lonp3oBaTecs
OCHOBHBIMH CIMHHULIAMHU U3MCPCHUA: LICHBI, MACCBI; paCCTOSAHUSA, BDEMCHH, CKOPOCTH;,

BBIpAXKAaTb OAHU CAUHUILIBI BCJIN- YAHBI YEPE3 APYTUC.
I/I3BJ'I6K8.TB, AHAJIU3UPOBATh, OLICHHUBATDH I/IH(l)OpMaI_II/IIO, MNpEaACTaBJIICHHYIO B Ta6n1/1ue, Ha CTOJ0YaTOU

AuarpaMme, MHTEPIPETUPOBATHL NPECACTABICHHBIC JAHHBIC, UCITOJIb30BATh JAaHHBIC ITPU PCIICHWUH 3a/1a4.

Harasaanas reoMmerpust
ITons3oBaThCs TCOMCTPUICCKUMU NNOHATUAMU: TOUKA, IIPpAMad, OTPE30K, JIyd, YyIroJl, MHOI'OYT'OJIbHUK,

OKPY>KHOCTb, KPYT.

[TpuBOANTE TPUMEPHI 00BEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIMINX (POPMY U3YUEHHBIX T€OMETPHUECKUX
buryp.

M cnonb30BaTh TEPMUHOIIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yToJ,
BEpIINHA, CTOPOHA, AUArOHAJIb; C OKPY)KHOCTBIO: Paluyc, TUaMeTp, LEHTP.

N300pakaTh HM3y4eHHbIE TIeoMeTpuueckue (UTrypbl Ha HEIMHOBAaHHOM M KieTdyaTtoi Oymare c
HNOMOILBIOLUPKYJIS U JIMHEHKY.

HaxoauTe JyIHHBI OTPE3KOB HETIOCPEACTBEHHBIM H3MEPEHUEM C IIOMOIIBIO TMHEHKHU, CTPOUTH OTPE3KH
3aJJaHHOH JUITMHBI; CTPOUTH OKPY>KHOCTh 33/IaHHOTO pajiyca.

Hcrnonb3oBaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYIOJIBHMKA, KBajgpara Uil UX IIOCTPOCHHS,
BBIYMCIICHHS

IJIOLIAAU ¥ IIEpUMETpa.

Bbluncnare nepuMerp W IUIOMIAJL KBajgpaTa, NPSMOYTOJIbHUKA, (UTYp, COCTaBIEHHBIX U3

MPSIMOYTOJIBHUKOB, B TOM unciie GUTYyp, M300paKEHHBIX HA KJIETUYaTOi Oymare.

[Tonp30BaThCss OCHOBHBIMU METPUYECKUMU €IMHUTIAMH H3MEPEHHUS [UTHHBI, TUTOIIA I ; BBIPAYKATh OTHH
€IMHUIIBI BEIIMYMHBI Yepe3 APYyTHe.

Pacrnio3HaBaTh mapaiuienenwuries, KyO, HCIIONB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpO TpaHb,
U3MEPEHUS;HaXOIUTh M3MEPECHHUS Mapajuiesienurnesna, Kyoa.

Beraucnate 006EM KyOa, mapaysienenunea mo 3a1aHHbIM W3MEPEHHUSIM, TI0Jh30BAThCS SAMHUALIAMHE



U3MepeHus 00bEMa.

Pemarts HecnoKHBIC 3ala4i Ha USMCPCHHUC T'COMCTPUUCCKUX BCINYNH B ITPAKTUYCCKUX CUTYyaAlIHUAX.



TEMATHYECKOE IINTAHUPOBAHUE

n/n

HaumeHoBaHUe pa3/iesioB U TEM
NMpPOrpamMmbl

KoanuecTBoO
YacoB
BCEro

JJIeKTPOHHBbIE
(uudposbie)
oOpa3oBaTe/IbHbIE

pecypchbl

Paznen 1. HatypauabHble yncJia. [lelicTBUs ¢ HATYPAJIbHBIMH YH CJI

aMu

1.1. | JecsaruuHas cucteMa CYUCIICHUSI. 2 https://uchi.ru

1.2. | Psjg HaTypaJIbHBIX YHCEIL. 1 https:uchi.ru

1.3. | HarypanbHblii psi. 1 https:uchi.ru

https:vpr.sdamgia.ru

1.4. | Yucno O. 1 https:uchi.ru

https:vpr.sdamgia.ru

1.5. | HarypanbHble ynciia Ha KOOPAUHATHON 3 https:uchi.ru
IIPSIMOIA. https:vpr.sdamgia.ru

1.6. | CpaBHeHmHe, OKpYyTIIEHHUE HATYPAITbHBIX YUCETT. 4 https:uchi.ru

https:vpr.sdamgia.ru

1.7. | Apudmerndeckre NeHCTBUS C HATYPaIbHBIMH 5 https:uchi.ru
YHCIIAMHU. https:vpr.sdamgia.ru

1.8. | CgoiicTBa HyJIS IPU CITOKCHUU U 1 https:uchi.ru
YMHOKCHUH, CBOMCTBA €IMHUIIbI [TPU https:vpr.sdamgia.ru
YMHOKEHHHU.

1.9. | INepemecTUTEIHHOE U COYETATEIHLHOEC 3 https:uchi.ru
CBOMCTBA CIIOKCHUS U YMHOXCHHUS, https:vpr.sdamgia.ru
pachpeeTuTeIbHOE CBOMCTBO YMHOKEHUSI.

1.10. | JenuTenu U KpaTHbIC YUCIIA, PA3IOKEHUE 3 https:uchi.ru
YHCIIa HA MHOKHUTEITH. https:vpr.sdamgia.ru
1.11. | [eneHue c OCTaTKOM. 2 https:uchi.ru
https:vpr.sdamgia.ru
1.12. | IIpocThie 1 COCTaBHBIE YHCIIA. 2 https:uchi.ru
https:vpr.sdamgia.ru
1.13. | IIpusnHaku geaumocTu Ha 2, 5, 10, 3, 9. 4 https:uchi.ru
https:vpr.sdamgia.ru
1.14. | CreneHb ¢ HATYPAIBHBIM ITOKA3aTEIICM. 2 https:uchi.ru
https:vpr.sdamgia.ru
1.15. | YucnoBble BEIpaXeHUS; TTOPSIAOK IEHCTBHIA. 4 https:uchi.ru
https:vpr.sdamgia.ru
1.16. | Perrenue TEKCTOBBIX 3a/1a4 Ha BCE 5 https:uchi.ru
apudmeTndeckue IeiCTBUS, Ha JBUKEHUE U https:vpr.sdamgia.ru
MTOKYTIKH
Paznen 2. Harasinasi reomerpusi. JINHUM HA MJIOCKOCTH
2.1. | Touka, mpsimasi, OTPE30K, JIyH. 1 https:uchi.ru
https:vpr.sda
mgia.ru
2.2. | Jlomanas. 1 https:uchi.ru
https:vpr.sda
mgia.ru

2.3. | 3mepenue JUIMHBI OTpE3Ka, METPUUYECKHE 2 https:uchi.ru
CAUHUIBI K3MEPEHUS IJTHHBI. https:vpr.sda

mgia.ru

2.4. | OKpYKHOCTb U KPYT. 1 https:uchi.ru

https:vpr.sda
mgia.ru




2.5. | Ilpaktuueckas padota «Iloctpoenue y3opa u3 1 https:uchi.ru
OKPY KHOCTEH». https:vpr.sda
mgia.ru
2.6. | Yrom. 1 https:uchi.ru
https:vpr.sda
mgia.ru
2.7. | TIpssmoii, OCTpPBIi, TyIIO# M pa3BEPHYTHII 1 https:uchi.ru
YTJIBL. https:vpr.sda
mgia.ru
2.8. | Usmepenue yrios. 2 https:uchi.ru
https:vpr.sda
mgia.ru
2.9. | Ilpaktrueckas pabora «IlocTpoeHHE yTIIOB)» 2 https:uchi.ru
[Tpaktryeckas padora «IlocTpoeHue yriosy» https:vpr.sda
mgia.ru
Paznen 3. O0bIKHOBEeHHBIE APOOH
3.1. | JpoOs. 4 https:uchi.ru
https:vpr.sda
mgia.ru
3.2. | IlpaBuibHBIC M HEMIPABHIIbHBIE APOOH. 2 https:uchi.ru
https:vpr.sda
mgia.ru
3.3. | OcHOBHOE CBOWCTBO JIpOOH. 7 https:uchi.ru
https:vpr.sda
mgia.ru
3.4. | CpaBHenue apobeii. 1 https:uchi.ru
https:vpr.sda
mgia.ru
3.5. | CrnoxeHnue v BBIMUTAHHUE 3 https:uchi.ru
OOBIKHOBEHHBIX APOOCH. https:vpr.sda
mgia.ru
3.6. | CwmemanHas 1po0b. 4 https:uchi.ru
https:vpr.sda
mgia.ru
3.7. | YMHOXEHHE U JieJIeHHEe OOBIKHOBESHHBIX 10 https:uchi.ru
JpoOeii; B3auMHO-00paTHBIE IPOOH. https:vpr.sda
mgia.ru
3.8. | Pemienne TeKCTOBBIX 3a1a4, CO 12 https:uchi.ru
JIeprKaInx Ipoowu. https:vpr.sda
mgia.ru
3.9. | OcHoOBHBbIC 3a TaYH HA APOOH. 3 https:uchi.ru
https:vpr.sda
mgia.ru
3.10. | ITpumenenue OyKB AJIs 3aMIUCH 2 https:uchi.ru
MaT€MAaTUYE€CKUX BBIPAXKECHUN U https:vpr.sda
MIPEeITI0KEHUM mgia.ru
Paznen 4. Harnsianasi reomeTpusi. MHOToyroJibHUKHU
4.1. | MHOTOYrOJbHHKHU. 1 https:uchi.ru
https:vpr.sda
mgia.ru
4.2. | YerbIp€XyrojbHUK, MPSIMOYTOJIbHHK, 1 https:uchi.ru

KBaJpar.

https:vpr.sda
mgia.ru




4.3. | Ilpakruueckas padota «Iloctpoenue 2 https:uchi.ru
PSIMOYTOJIbLHUKA C 3aJaHHBIMH CTOPOHAMH Ha https:vpr.sda
HEJIMHOBAHHOM OymMarey. mgia.ru

4.4. | TpeyroibHUK. 2 https:uchi.ru
https:vpr.sda
mgia.ru

4.5. | Tlnomanp u MEpUMETpP NPSIMOYTOTLHUKA U 2 https:uchi.ru
MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 https:vpr.sda
MPSIMOYTOJILHUKOB, SIUHUIIBI H3MEPCHHS mgia.ru
IUTOIIA/IH.

4.6. | IlepumeTp MHOTO yrOJbHHKA. 2 https:uchi.ru
https:vpr.sda
mgia.ru

Paznen 5./lecsaTuuHbIE APOOH

5.1. | JlecstuuHas 3ammch Qpooei. 3 https:uchi.ru
https:vpr.sda
mgia.ru

5.2. | CpaBHEeHHE IECATHYHBIX JPOOCH. 2 https:uchi.ru
https:vpr.sda
mgia.ru

5.3. | HeiicTBus C NeCATUIHBIMHA JPOOSIMH. 20 https:uchi.ru
https:vpr.sda
mgia.ru

.5.4. | OkpyrieHue IecATUIHBIX POoOeii. 3 https:uchi.ru
https:vpr.sda
mgia.ru

5.5. | Pemenue TeKCTOBBIX 3a/1a4, 5 https:uchi.ru
CoJIepIKaIluX JApOoOH. https:vpr.sda

mgia.ru

5.6. | OcHoOBHBIC 3a Jauu Ha JPOOH. 5 https:uchi.ru
https:vpr.sda
mgia.ru

Pa3znen 6. Harasignas reomerpusi. Tesa u ¢purypsi B
NMPOCTPAHCTBE

6.1. | MHOTOrpaHHUKH. 1 https:uchi.ru
https:vpr.sda
mgia.ru

6.2. | M306paskeHre MHOTOTpaHHUKOB. 1 https:uchi.ru
https:vpr.sda
mgia.ru

6.3. | Momenu mpoCcTpaHCTBEHHBIX TEIL. 1 https:uchi.ru
https:vpr.sda
mgia.ru

6.4. | [IpsMoyroabpHBIH apauIeaenumne, Kyo. 2 https:uchi.ru
https:vpr.sda
mgia.ru

6.5. | Pa3BépTku kyba u nmapanenenumnesa. 1 https:uchi.ru
https:vpr.sda
mgia.ru

6.6.. | IIpakTuueckas pabora «Pa3BépTkaKyOay. 1 https:uchi.ru

https:vpr.sda
mgia.ru




6.7. | O6BEM KyOa, MPSIMOYTOITBLHOTO 2 https:uchi.ru
napaJsuiesieruIea https:vpr.sda
mgia.ru
Paznen 7. IlloBTOopenue u 06001eHue
7.1. | IloBTOpEeHNE OCHOBHBIX MOHSATHI U METOJIOB 10 https:uchi.ru
Kypca 5 kimacca, 0000IeHIE 3HAHUIMA https:vpr.sda
mgia.ru
OBIIEE KOJIMYECTBO YHACOB I1O 170

ITPOI'PAMME
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