AHHOTauMs K padoyeii nporpamme npeamera «MaTeMaTHKa»

Pabouas mporpamma yuebHoro mnpenmera «MaremaTHKa» Ha YpPOBHE OCHOBHOIO OOIIETO
0o0pa3oBaHUsl COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSAMH, YTBEPKAEHHBIMU DenepaabHBIM

rOCY/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTI'O OOIIEro 00pa3oBaHMUs.

Pabouas mporpamma ydeOHOro mpenmera «Marematwka» Ui ydammxcs 5-9  kiaccos

pa3paboTaHa Ha OCHOBAaHUHU CIIEAYIONIUX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB M MaTEPHUAJIOB:

denepanproro 3akoHa "OO obpazoBanuu B Poccmiickoit denepanuu” ot 29.12.2013 Ne
273-03 (1.6 ct.28);

(benepasbHOr0 TrOCyJapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
obOpazoBanus (nmpuka3z MunucrepcTBa npocemenus Poccuiickoit @enepamuu Ne287 ot
31.05.2021);

MpUMEpHOH pabodueld TporpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
obOpazoBanus 11 5-9 Ki1accoB 00111€00pa30BaATENBHBIX OPraHU3AIINT;

nporpaMmMbl  «Marematuka» s odydaronuxest 5-11 kimaccoB 001eo0pa3zoBaTeIbHBIX
mkoJ aBTopoB: A. I'. Mep3nsk, B. b. ITononckuii, M. C. fxup, 1.A. Homuposckuii E.
B. byuko.

Iesan oOydeHust MaTeMaTUKH:

(¢bopMHpOBaHHE ILIEHTPAJIbHBIX MaTeMaTHYECKUX TMOHATUH  (YMCIO, BEIWYHHA,
reoMerpuueckas (Qurypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIHS), 0OecreynBaIONINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00y4arOLINXCS;
M0JIBEICHUE 00yJaroIuxcsa Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSA3H
MaTEeMAaTUKU M OKPYKAIOIIEro MHUpPA, TMOHUMAaHUE MAaTeMaTHMKM KaK 4YacTu oOIei
KYJIBTYpBbI 4EJIOBEYECTBA;

pa3sBUTHE  MHTEUICKTYaJbHBIX W TBOPYECKMX CHOCOOHOCTEH  OOywarommxcs,
[I03HABATEIbHON AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHM, KPUTHUYHOCTH MBILIUICHUS,
UHTEpeca K N3y4EeHUIO MaTeMaTUKH;

¢dopmupoBaHue  (QYHKIMOHAIBHOM  MaTeMaTHMYeCKOW  TPaMOTHOCTH:  yMEHMs
pacrio3HaBaTh MPOSBICHUS MaTeMaTHYECKUX HMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX WM IpPU H3YYEHUM JPYTruX Y4eOHbBIX IPEeIMETOB,
IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyaupoBaTb HMX Ha s3bIKE
MaTeMaTUKU M CO3JaBaTb MaTeMaTUYeCKHe MOJENIH, IPUMEHSITh OCBOCHHBIN
MaTeMaTH4YeCKui  ammapar Julsl  pelleHus MPaKTUKO-OPUEHTHPOBAHHBIX  3ajady,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

copmupoBaTh y oOyyaromuxcs GyHKIHOHAIBHYIO IPAMOTHOCTb, BKIIIOUYAIOIIYIO B ce0s
B KayeCcTBE HEOTHEMJIEMOW COCTABIIAIOUIEH yMEHHE BOCIPUHUMATh WU KPUTHYECKU
aHAJIM3UpPOBaTh MHGPOPMALIMIO, MPEACTABICHHYI0 B pa3iMyHbIX (opMmax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX peaJIbHBIX IPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH
IIPOCTENIINE BEPOSITHOCTHBIE PACUYETBHI.

I/ISYLIGHI/IC MaTEMAaTHUKH HAIIPaBJICHO Ha pCaln3aluio CICAYIOIHNX 3aJ4aY.

CUCTCMATUYCCKOC PA3BUTHUC IOHATUSA 4YHUCIIA, BBIpa6OTKa YMeHI/Iﬁ BBIIIOJHATE YCTHO H
IIUCBMCHHO apI/I(l)MeTI/I‘-IeCKI/Ie JEeNCTBUSA Hajg qucilaMu, IECPEBOAUTH IIPAKTHYCCKUC
3aJa4i Ha A3bIK MaTCMATHUKH,

OBJAJICHUE CHUCTEMOM MaTeMaTUYECKUX 3HaHUU H YMeHHﬁ, HCO6XOI[I/IMBIX JJIA
INPpUMCHCHUSA B HpaKTH‘{CCKOﬁ ACATCIIbBHOCTHU, HU3YUYCHUSA CMCIKHBIX JUCHUILINH,
MMPOAOJIKCHUA O6pa30BaHI/I}I;

HUHTCJUICKTYAJIbHOC Pa3BUTUC, (I)OpMI/IpOBaHI/Ie Ka4ueCTB JIMYHOCTH, HeO6XO,Z[I/IMLIX
YCJIOBCKY JIA IMOJIHOIIGHHON KHW3HH B COBpPEMCHHOM O6H_ICCTBC, CBOMCTBEHHBIX
MaTeMaTUYECKOM JESATEIbHOCTH: SCHOCTM M  TOYHOCTH MBICJIIM, KPUTHYHOCTHU



MBIIJICHHUA, HWHTYULUHU, JIOTUYCCKOI0 MbINIJIICHHA, JJICMCHTOB aJIFOPI/ITMPI‘IGCKOfI
KYJIbTYpBl, TPOCTPAHCTBEHHBIX IMPEACTABICHUIH, CHOCOOHOCTH K TMPEOJIOJICHHIO
TPYIHOCTEN;

e (opmupoBaHue MpenCTaBICHUI 00 HIEAX U METOJaX MaTEeMATHUKU KaK YHUBEPCAIHLHOTO
SI3bIKA HAYKU U TEXHUKHU, CPEACTBA MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB;
BOCIIMTAHUC KYJIbBTYPbl JIMYHOCTH, OTHOLICHUA K MATCMATHKEC KaK K YaCTU
00IIeYeTI0BEUECKON KYIbTYPHhI, UTPAIOIIEH 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHU

C yuérom mporpamMmbl BOCHHTAHHUS HIKOJIBI, B MPOrpaMMe OTPAKACTCS pean3anus
BOCIHMTATENIFHOTO MOTEHIMAa YPOKa MaTEMATHKH, KOTOPBIM IPEaroiaraeT uCIoIb30BaHUEe
pa3NUYHBIX BUAOB U (POPM IEATEIBHOCTH, OPHEHTHPOBAHHOW Ha IEJIEBbIC MPUOPHUTETHI,
CBSI3aHHbIE C BO3PACTHBIMU OCOOEHHOCTSIMU 00yJarOIINXCS:

MpUBJICYEHUE BHUMAHUs OOy4AarOIIUXCS K HEHHOCTHOMY AaCHeKTy HM3y4aeMbIX Ha ypOKe
SIBIIGHUH, OpraHu3aluio HUX pabdoThl C MOJydaeMON Ha YpOKE COLMAIbHO 3HAYUMOU
nHpopmanyeld — HHUIUUPOBaHUE €€ O0OCYXAEHHUS, BHICKAa3bIBAHUSA O0Y4aIOIIUMHUCA CBOETO
MHEHHSI 10 €€ TOBOTy, BBIPa0OTKa CBOETO K HEl OTHOIICHUS;

JEMOHCTpAIMIO O0YyJaroIUMCsl MPUMEPOB OTBETCTBEHHOTO, T'PaKIAHCKOTO TIOBEACHUS,
MIPOSIBJICHUST YEJOBEKOIIOOMS W JO0OpPOCEPIEYHOCTH, UYepe3 IMOJ00p COOTBETCTBYIOIIETO
Matepuana ajs paboThl Ha ypoKe, MPOOIEMHBIX CUTyallui Ui 00CYKJIEHHS B KJIacce;
NpPUMEHEHHE Ha  YpOKE HUHTEPAaKTUBHBIX GopM  paboTel ¢  OOydYaroUUMUCS:
MHTEIUICKTYaJIbHBIX TP, CTHMYJIHPYIOIINX TO3HABATEILHYIO MOTHBAIHIO OOyYaroIInXcs,
TMTAKTHYECKOTO TeaTpa, I/ie MOJTyIeHHbBIE Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TE€ATPATLHBIX
MIOCTAHOBKAX; AUCKYCCHUH, KOTOPbIE JAIOT 00yJaroIMMCS BO3MOXKHOCTb NPHOOPECTH OTBIT
BEJICHNUS KOHCTPYKTUBHOI'O JMAJIora; rpyHrnoBoil paboTsl WM paboThl B Iapax, KOTOpPbIE
ydar 00yJaromuxcsi KOMaHIHOK paboTe M B3aMMOICHCTBHIO C APYTUMH O00yUJarOIIMMHUCS;
VMHUIMMPOBAHUE U MOJAIEPIKKA UCCIEI0BATEIbCKON IEATEIbHOCTH 00y4aloUXCs B paMKax
peanu3any MU MHIUBHUIYAIbHBIX U IPYNIOBBIX MCCIEI0BATENbCKUX IPOEKTOB, YTO JACT
oOyJaromuMcsi  BO3MOXKHOCTb ~ IPUOOPECTH  HABBIK  CAMOCTOSITEIBHOTO  PEIIECHUs
TEOPETUUYECKOM MpOoOJaeMbl, HAaBbIK T€HEPUpPOBaHUA U OGOpPMIIEHUS COOCTBEHHBIX HJEH,
HaBBbIK YBAXUTEJIBHOI'O OTHOIIEHUS K YYKUM HAEAM, O0QOPMIIEHHBIM B paboTax Ipyrux
uccieioBaTeleil, HaBbIK yOJIMYHOIO BBICTYIIJICHUS IIEpe]] ayIMTOPUEH, apryMEeHTUPOBAHUHU
OTCTauBaHUs CBOEH TOUKH 3PEHUSL.

VY4eOHbIM IJIAHOM Ha U3y4eHue npeameTa « Maremaruka» orBogutcs 850 yacos.
[Iporpamma peanusyercs:

- 11 5 knacca B 00beMe 170 4acoB B roj1, 5 4acoB B HENIEIIO;

- 11 6 Kiacca B 00beMe 170 4acoB B roj1, 5 4acoB B HENIEIIO;

- st 7-8 xitaccoB B 00beMe 170 4acoB B rofl, 5 4acoB B HENEIO™;

- 11 9 knacca B 00beMe 170 4acoB B rofl, 5 4acoB B HENEIIO.

*B 7-9 xnaccax Monyib «Anredpa» - B 00béMme 2 yaca, Moaynb «I'eomeTpusi»- B 00bEMe 2
qaca, MOAYJb « BeposTHOCTB U cTaTHCTHKa»- B 00bEMe 1 yac.

HporpaMMa OPHUCHTHPOBAHA HA UCIIOJIb30BAHUC y‘le6HO'MeTOI[I/I‘l€CKOFO KOMILJICKCA:

oukrwbdE

A.T'. Mep3sisik, B.b. ITononckuit, M.C. Sxup. Matemaruka 5 kinace.M. :Benrana-I"pad
A.T'. Mep3sinsik, B.b. ITononckuit, M.C. Sxup. Matemaruka 6 kinace. M. :Benrtana-I'pag
A.T'. Mep3isik, B.b. Tlononckuit, M.C. Sxup. Anrebpa 7 kiacc. M. :Benrana-I"pad
A.T'. Mep3sisik, B.b. ITononckuit, M.C. Sxup. Anrebpa 8 xinacc. M. :Benrana - ['pag
A.T'. Mep3isik, B.b. Iononckuii, M.C. Sxup. Anredpa 9 xiacc. M. :Benrana — I'pad
1. T'eomerpust. 7-9 xnaccol: yueb. ans obieoOpazosar. opranm3anwii / [JI.C. AranacsH,
B.®. Byry3os, C.b. Kagomues u np.]. — 3-e uzn. — M.: IlpocBenienue.



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

JIMYHOCTHBIE pe3yJbTaThbl:

IIarpuoTHyecKkoe BOCHMTAHUE: IPOSBICHUEM MHTEpeca K IPOLIJIOMY M HACTOSLIEMY
POCCUMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUSAM POCCHUCKUX
MaT€MAaTUKOB M POCCUMCKOM MAaTE€MaTU4YECKOM IIKOJIbI, K MCIOJIb30BAHUIO JTHUX
JOCTIKEHHUH B IPYrUX HayKax U MPUKIAIHBIX chepax.

I'paiknanckoe U TyXOBHO-HPAaBCTBEHHOE BOCIHUTAHME: TOTOBHOCTBIO K BBIINOJHEHUIO
00s3aHHOCTEN  TpaXJaHMHA W  peaju3allud €ro ImpaB, MPEACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLEayp TpaxJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl U IIp.); TOTOBHOCTBIO K
OOCY)KJIEHHIO 3TUYECKHMX NpoOJIeM, CBSA3aHHBIX C MPaKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKH, OCO3HAaHHEM Ba)XHOCTH MOPAIBHO-ITUYECKUX IPUHIUIOB B
JEITETbHOCTH YYEHOTO.

TpyaoBoe BocnMTaHME: YCTAHOBKOW Ha aKTUBHOE YYAaCTHE B PEIICHMM IMPAKTUYECKHUX
3a/1a4 MaTEeMaTUYECKOM HAlpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEM KU3HM I yCHEeUHOW mpodeccuoHanIbHOM
NEeSTeIbHOCTH W pa3BUTHEM HEOOXOIUMMBIX YMEHHI; OCO3HaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHJMBUIYATbHOW TpPAeKTOpUU OOpa30BaHMs M >KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKO0e BOCNMTAHME: CIIOCOOHOCTHIO K AMOLMOHAIBHOMY U A3CTETHUYECKOMY
BOCIIPUSITUIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, pPEUICHHH, pacCyXACHUN; YMEHHIO
BHUJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAyY4YHOr0 MO3HAHMA: OPUCHTALMEH B NEATEIBHOCTH Ha COBPEMEHHYIO
CHCTEMY HAYYHBIX MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA,
IPUPOJBI U OOILIECTBA, TIOHUMAHUEM MATEMaTHUYECKON HAYKH KakK c(epbl YeTOBEUECKOH
NESATEIBHOCTH, JTaloB €€ pa3BUTUA M 3HAYMMOCTH JUIA PAa3BUTHS LUBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKM W MaTEMaTHYECKOM KyIbTypOll Kak CpeICTBOM
MIO3HAHUS MHpA; OBJIAJECHUEM MPOCTEHIIMMHM  HaBbIKAMM  HCCIIEJOBATEIbCKON
JESITEIbHOCTH.

Pu3nyeckoe BOCIUTAHUE, GOPMHPOBAHHME KYJIbTYPbI 310POBbS U IMOLHOHAIBHOIO
0J1aronoJIy4usi: TOTOBHOCTBIO IIPUMEHATH MATEMAaTU4YECKUE 3HAHUS B MHTEPECAX CBOETO
3JI0pOBbsl, BEIECHUS 3/I0pOBOro o0pa3a *U3HH (340pOBOE MHUTaHUE, cOANaHCUPOBAHHBIN
peXUM 3aHATHN " OT/IbIXa, peryispHas ¢busnyeckas aKTHUBHOCTD);
C(OPMHUPOBAHHOCTBIOHABBIKA PE(IEKCUM, NPU3HAHHMEM CBOErO IpaBa Ha OIIMOKY U
TAKOI'0 K€ [TpaBa JAPYroro 4ejaoBeKa.

JIKOJIOrHYeCKoe BOCIIMTAHME: OPUEHTALMEN Ha IPUMEHEHNE MAaTeMaTU4eCKUX 3HaHUU
JUI pelleHus 3a7ady B 00JacTH COXPAHHOCTHU OKpYXKAWoLIEH cpelbl, IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKM HX BO3MOXXHBIX IIOCIEICTBUN IJIsl OKPYXKAlOIIEW Cpenbl;
0CO3HaHMEM TJI00AILHOIO XapaKTepa SKOJIOTUYECKUX TPOOIIEeM U ITyTeH UX pereHus .
JInyHOCTHBIE Ppe3y/abTaThl, OOeCHeYMBAIOIIHE AJANTALUIO O0y4Yaromerocss K
U3MEHAIOIMMCH YCJIOBHAM COLHMANBHON M NPHPOAHOM Ccpeldbl: T'OTOBHOCTBIO K
JNEUCTBUAM B YCIOBHUAX  HEONPEACIEHHOCTH, IOBBIIEHUID  YPOBHA  CBOEH
KOMIIETCHTHOCTH 4epe3 MPAKTUYECKYIO NEATEIIBHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS Y
JApYrux JoAed, mpuoOpeTraTh B COBMECTHON JEATENbHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMIETEHIIMHN M3 OMbITAa JAPYIHX;HEOOXOIUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B
TOM 4Hcie GOPMYITUPOBATh MJIEH, MOHATHUS, TUTIOTE3bl 00 00BEKTAX U SBICHUSX, B TOM
qucie paHee HEe W3BECTHBIX, OCO3HABAaTh JE(PUUUTHI COOCTBEHHBIX 3HAHUHA H
KOMIETEHTHOCTE!, INIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO
CUTYallHIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAI[MIO KaK BBI30B, TPEOYIOIIUN KOHTpMED,
KOPPEKTHPOBaTh MPUHUMAEMble pPELICHUS U AEUCTBHs, (OPMYIUPOBATH U OLIEHUBAThH
PHUCKH U TIOCIEACTBHSL, (GOPMHUPOBATH OTIBIT.



MeTtanpeaMeTHbIe pe3yJIbTAThHI:

S kiace

1) Yuusepcanvuvie noznasamensnuie oeticmsus obecneuusaiom opmuposganue 6a3o6vix
KOCHUMUBHBIX NPOYECCO8 00yUaroWuxcs (0C80eHUe Memo008 NOZHAHUSL OKPYHCAIOU,e20 MUpa,
npuMeHenUe 102UYeCKUX, UCCIe008AmeNbCKUX Onepayull, yMeHuti pabomams ¢ uH@opmayuel).

Ba3oBble JJoruuecKue JeiicTBHs:

BBISABJIATE H XapaKTepI/ISOBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEeMAaTUYCCKUX O6”I)GKTOB,
MOHATUH, OTHOIICHWH MEXIy NOHATUSAMH; (OPMYIUPOBATH OIPEICICHUS TOHSITHIA;
yCTaHABIIUBATh CYIICCTBCHHBIN NMPU3HAK KIACCH(PHUKAIIUU, OCHOBAHUS JIJIsi 000OIICHHS 1
CpaBHEHMUS;

BOCTIPUHUMATh, (POPMYIHPOBATH U TPEOOPA30BBIBAT CYXKICHUS:

BBISIBJISITH MAaTEMATHUUYCCKHUC SaKOHOMepHOCTI/I, B3aUMOCBA3U U HpOTHBOpqu/ISI B (baKTaX,
JaHHBbIX, Ha6JHO)1€HI/I$[X n YTBep)KIleHI/ISIX;

J€JIaTh BBIBOABI C UCIIOJIb30BAHHNEM 3aKOHOB JIOT'MKH, WO?;&KJ'IIO‘IGHHﬁ 10 aHaJIOT'uH,
HpOBO)II/ITB CaMOCTOJSTCIIBHO HECJIOXHBIC I0KAa3aTCJIbCTBA MATECMATHUYCCKUX q)aKTOB,
MIPUBOIUTH PUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
Ba3oBble ncciieioBare/ibCKue AeHCTBUA:

WCIIOJIb30BaTh  BONPOCHI  KaK  WCCIICOBATCNbCKUA ~ MHCTPYMEHT  TIO3HAHWS;
(hopMynupoBaTh BOMIPOCHI, apr'yMEHTHPOBATh CBOIO MO3UIMI0, MHEHHUE;

MPOBOJUTH IO CaMOCTOSTEIIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIM HKCIECPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEN MAaTeMaTHIeCKOro 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO0O01;

PadoTa ¢ undopmanmueii:

BBIOMpATh, AHATU3UPOBATh, CHUCTEMATHU3MPOBATh W WHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB B (hOPM MPEICTABICHHUS;

BBIOMpATh (OPMY MpeACTaBICHUS HH(DOPMAIMK U WUTIOCTPUPOBATH PEIIacMbIC 3a1a4M
CXEMaMH;

OIICHUBATh HAJIEKHOCTH HH(POPMAIIMH IT0 KPUTEPHSM, MPEIOKESHHBIM YUUTEIICM.

2) Vuueepcanvhvie KOMMYHUKAmMUGHbBlEe Oelicmeus obecneuusaiom copmMuposaHHocs
COYUANBHBIX HABLIKOB 00YUaAOUUXCAL.

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIHPOBATH CY)XKJICHHUS B COOTBETCTBHH C YCIOBHSIMHU U LEISIMH
OOIeHHs; $CHO, TOYHO, T'PaMOTHO BBIPAXATh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, J[aBaTh MOSCHEHHUS MO XOIY PELICHUs 3aa4d, KOMMEHTHPOBAThH
MOJIyYCHHBIH Pe3yJbTaT;

B X0Jie 00CYX/IEHHS 33a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOW TEMBI, TIPOOJIEMBI,
penraeMoii 3aaa4M, BHICKa3bIBaTh WJIEH, HAIIEJICHHBIC HA TOMCK PELICHUS; COMOCTAaBIISATH
CBOU CYX/ICHHS C CY)KACHHUSIMU JIPYTUX YYaCTHUKOB JIHAJIOTa;

MPEACTABIATh PE3YJIbTATHI PEIICHUS 3aJa4H.

CoTpyaHnuecTBo:

pacmpenenaTs BUIbI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOLECC U PE3yIbTaT PadOTHI;
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBAaTh B I'PYIIOBBIX (hopMax paboThl (00CykaAeHUs, 0OMEH MHEHUSMH, MO3TOBBIE
IITYPMBI U JIp.).

3) Vuueepcanvuvie pezynamuenvie oelicmsus obecneuugarom Gopmuposanue cmvlClo8blX
YCMAHOB0K U JHCUSHEHHbIX HABbIKOE TUYHOCTU.

Camoopranm3anus:

CaMOCTOSITENIFHO COCTaBJIATh IUIaH, aJTOPUTM pelIeHus 3agaud (WIM €ero 4Yacth),
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4ETOM HOBOM MH(OpPMAIHH.
CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IMpOLEcca U pe3yiabTaTra pelieHHs
MaTeMaTH4eCcKOH 3a/1auu;



OIICHUBATh COOTBETCTBUE PE3ybTaTa ICSITEILHOCTH MOCTABICHHON IIENIM U YCIOBHSIM,
HaXOJUTh OITUOKY.

6 xacc

1) Yuusepcanvuvie noznasamensnuie oeticmsus obecneuusaiom opmupoganue 6azoevix
KOCHUMUBHBIX NPOYECCO8 00yUaromuxcs (0ceoeHue Memo008 NOZHAHU OKPYHCAIOUe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMeHuti pabomams ¢ uH@opmayuel).

Ba3oBble JJoruyecKue JeiicTBHs:

BBISIBIISITh M XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKK MAaTEMaTHYCCKHUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIy MOHATHSIMH, (POPMYITHPOBATH OMPEICIICHUS IOHATHI;
yCTaHABIIMBATh CYIICCTBCHHBIN NMPU3HAK KIACCH(HKAIIUU, OCHOBAHUS Il 000OIICHHS 1
CpaBHCHHS,

BOCIIPHHUMATH, (JOPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHHUS:

BBISIBJISITH MAaTEMaTHICCKIE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEUNs B (haKTax,
JAHHBIX, HAOJTFOJICHUSX U YTBEPKICHUSX;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, YMO3AKIIFOUSHUH 110 aHAJIOTHU;
MIPOBOJIUTH CAMOCTOSITEIIPHO HECIIOKHBIC JIOKA3aTeIbCTBA MAaTEeMaTHYEeCKHX (aKTOB,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;
Ba3oBble ncciienoBare/ibcKue AeHCTBUA:

WCIIOJIb30BaTh  BONPOCHI  KaK  HCCIICIOBATCNbCKUA ~ MHCTPYMEHT  TIO3HAHWS;
(dhopMynupoBaTh BOIPOCH], PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMy, apryMEHTUPOBATh
CBOIO TTO3MIMIO, MHEHHE;

MPOBOJMTH IO CaMOCTOSTEIIEHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM HKCIECPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEN MAaTeMaTHIeCKOro 0OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO0O01;

Pa6ora ¢ undopmanmeii:

BBIOMpaTh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OpPMAIHIO
pPa3IUYHBIX BUIOB U (DOPM MpEICTABIICHNUS,

BBIOMpaTh (HopMy MpeACcTaBiICHUS MHPOPMAIUA U WILTIOCTPUPOBATh pellaeMble 3a1aun
CXEMaMHU;

OIIEHUBATh HAJIEKHOCTH MH(POPMAIIMH 110 KPUTEPHSIM, TTPEITI0KCHHBIM YUHUTEIIEM.

2) VHuueepcanvhvie KOMMYHUKAmMUGHbBlE Oelicmeus obecnedusaom copmMuposaHHocns
COYUANBHBIX HABLIKO8 00YUaAOUUXCAL.

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIHPOBATH CY)KJICHUS B COOTBETCTBHH C YCIOBHSIMHU U LEISIMH
OOIIEHHs; $ICHO, TOYHO, T'PaMOTHO BBIPAXATh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOAY PELICHUs 3aJadd, KOMMEHTHPOBAThH
MIOJTyYeHHBIH Pe3yJbTaT;

B X0Jie 00CYX/IEHHS 33a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAaeMOW TEMBI, TIPOOJIEMBI,
penraeMoii 3aaa4M, BHICKa3bIBaTh WJIEH, HAIlEICHHBIC HA TOMCK PELICHUS; COMOCTAaBIISATH
CBOU CYX/ICHHS C CY)KICHUSMH JAPYIUX YYACTHUKOB JIHAJIOTA;

MPEACTABISATH PE3YJIbTATHI PEIICHUS 3aJa4H.

CoTpyaHnuecTBo:

pacrpenesiaTh BUIbl paboT, JOrOBapUBaThCs, 00OCYkIAaTh MPOLIECC U pe3ybTaT paboThl;
0000111aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBAaTh B I'PYIIOBBIX opMax paboThl (00CykAeHUs, 0OMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI U JIp.).

3) Vuueepcanvuvie pezynamuenvie oeiicmsus obecneuugarom Gopmuposanue cmvlClo8blX
YCMAHOB0K U JHCUSHEHHbIX HABbIKOE TUYHOCTU.

Camoopranmn3anus:
CaMOCTOSITENILHO COCTABJISITh IUJIaH, AJITOPUTM peHIeHHs 3anayn (WM €ro 4YacTh),
BBIOMpATh CMOCO0 pemieHusl ¢ Y4ETOM HUMEIOUIUXCS PECYypcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C y4E€TOM
HOBOM HH(OpMALIHH.



CaMOKOHTPOJIb:

e BIAJCTH CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSI MpOIlEcca W pe3yiabTaTa pPelieHUs

MaTeMaTUYEeCKOM 3ada9Hu;
OLCHUBATbL COOTBCTCTBHUC PC3YyJIbTaTa ACATCILHOCTH OCTaBJICHHOU oejmm u yCIIOBUSM,
OG'LHCHHTB IMPUYUHBI JOCTHXXCHUA UM HC JOCTUKCHHUA LCJIN, HAXOAUTH OIJ_II/I6Ky
7 kyacc
1) Yuusepcanvuvie noznasamenshnuie oeticmsus obecneuusaiom opmuposanue 6azoevix
KOZHUMUBHBIX NPOYECCO8 00Y4aowuxcs (0ceoeHue Memooo8 NO3SHAHUS OKPYHCAIOUIe20 MUpa;
npuUMeHeHUe 102UYeCKUX, UCCLe008AMeNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuetr).
Ba3oBble Jornyeckue aeicTBUs:

L BBIABJIAAITD U XapPaKTCPHU30BATh CYIICCTBCHHBIC IMPU3HAKKM MATCMATUUYCCKHUX 06’[)€KTOB,
MOHATUH, OTHOIICHWH MEXIy NOHATUSAMH; (OPMYIUPOBATH OIPEICICHUS TOHSITHIA;
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUSA JJis1 0000IICHUS U
CPaBHCHHUSI, KpUTEPUU TIPOBOJIUMOTO aHAIIN3A,

®  BOCHPHUHHUMATH, (OPMYIUPOBATh U IMPEOOPa30BHIBATH CYXKACHHUS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG; YCJIIOBHBIC;

o BBIABJIAATD MATEMATUYCCKNUE 3aKOHOMCPHOCTHU, B3AMMOCBA3U U IMIPOTUBOPCHUS B (baKTaX,
JaHHBbIX, H&6JHO)I€HI/I$IX N YTBCPKIACHUAX,

L4 ACJIaTb BBIBOJABLI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKITIOUCHHUH, YMO3AKITFOUCHUH 110 aHAIOTHH;

e  pa30upaTh JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIPSIMbIE U OT IPOTHUBHOTO),
MIPOBOAUTE CaAMOCTOATCIIBHO HCECIOXKHBIC J0Ka3aTCJIbCTBA MAaTEMATHYCCKUX q)aKTOB,
BBICTPAaNBaTh apryMEHTAIMI0, NMPUBOJAUTH NMPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATh
cOOCTBEHHBIE PaCCYKJICHUS;

e BpIOMpaTh croco0® pereHus ydyeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojiee MOIXOSAIIMNA C YYETOM CaMOCTOSITENIBHO BbIAEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

® WCIIOJIb30BAaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUS;
dhopmyaupOBaTh BOMPOCH], (PUKCHUPYIOMKUE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHaBIMBaTh MCKOMOE M JaHHOEe, (OPMHUpPOBATH TUIIOTE3Yy, ApryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHUE;

® [POBOJUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM SKCIIEPHUMEHT,
HEeOOJIBIIOE UCCIIeIOBAaHKE 0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTO 0OBEKTa,
3aBUCHUMOCTEH 00BbEKTOB MEX Y CO00Ii;

® caMoCTOATENbHO  (opMynupoBaTb O00OOIIEHHS W  BBIBOABI MO  pe3ylbTaTam
MPOBEIEHHOTO0 HAOIIOJCHMSI, MCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTHh MOJYYCHHBIX
PE3yNbTaToB, BHIBOJOB U 0000IIEHU;

Pa6ora ¢ undopmanmeii:

e BbIOMpaTh, AHANU3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETHUPOBATH HHQPOPMAIIIIO
Pa3IUYHBIX BUJIOB U JOPM MPEACTABICHUS;

e BbIOMpaTh (GopMy MHpeacTaBieHUs UHPOPMAIMKU U WIUTFOCTPUPOBATH pelllaeMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAILIUSAMU;

®  OIICHUBATh HAIEKHOCTh MHGOPMALMU TIO KPUTEPUSAM, MPEAJIOKEHHBIM YUUTEIEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

2) VYuueepcanvnvie KomMyHuKamuenwvle Oelicmeus 0becneyusarom chopmMuUposaHHOCmy
COUUAIbHBIX HABLIKO6 06yqai0w;uxc;z.
OO0menne:

®  BOCHPHHUMATH M (HOPMYIUPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBHUSMH U LIEISIMU
oOIIeHNs; SCHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS MO XOAY peIIeHHs 3a/adi, KOMMEHTHPOBATh
MOJTy4YEHHBIH pe3yNbTarT;



B X0JIe 00CYXIEHHUs 3a7aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMBbI, TPOOIEMBI,
pelaeMon 3ajauu, BbICKa3bIBaTh MJIEU, HAllEJIEHHbIE HA MOUCK PEIICHMS]; CONIOCTABIISATh
CBOHM CYXJICHUS C CY)KICHUSMU APYrHX YIaCTHUKOB JUAIOTA, OOHAPY)KUBATh Pa3Ininue U
CXOJICTBO TO3MIMK; B KOPPEeKTHOW ¢(opme (HopMyTupoBaTh pa3HOTIIACUS, CBOH
BO3PaXKECHMUS;

MIPECTABIATh PE3YNbTAThl PELIECHUS 3aJaul, SKCIIEPUMEHTA, UCCIENOBAHUS, IPOEKTA;
CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHunuecrso:

MOHUMATh M MCIIOJIb30BATh MPEUMYIIECTBAa KOMAHJHON U WHAMBUIYAIBHON pabOTHI MIpH
pemieHNH  y4eOHBIX ~ MaTeMaTHYECKMX  33Jady; TNPUHUMATh IIeJb  COBMECTHOM
NESITeIbHOCTH, paclpeieisaTh BUAbl padOT, JAOroBapuBaThCs, OOCYXAaThb HpoOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOIEH;

y4acTBOBATh B TPYIIOBBIX (popmax paboThl (00CykIeHUsI, 0OMEH MHEHUSMH, MO3TOBBIE
IITYPMBI U JIp.); BBITIOJHITH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JIEHCTBHSA C
JPYTMMHU 4jieHaMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa B OOIIMM MPOAYKT MO
KpUTEPHSIM, CHOPMYTHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYwuueepcanvuvie pecynamuenwvie Oeiicmsus obdecneyusarom @opmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

CaMOCTOSITENIbHO COCTABJISITh IUJIaH, AJITOPUTM peHIeHHs] 3ajayu (WM €ro 4YacTh),
BBIOMpATh CHOco0 pemeHus ¢ Y4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN € y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISL MpoLEecca U pe3yiabTaTra PelIeHHs
MaTeMaTUYeCKOH 3a1aui;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIbHOCTH IOCTABIECHHOM LENHU M YCIOBUSAM,
OOBSICHATH MPUUYUHBI JOCTHKEHHSI WIIM HE JOCTHXEHHUS LIEIH, HAaXOAUTh OIINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

8 kuiace

1) Vhusepcanvnole nosnasamenwvhvle oeticmeusi obecneuusarom Gopmuposanue 6a3o6vix
KOZHUMUBHBIX NPOYECCo8 00yUaromuxcs (0C8oeHUe Memo008 NOZHAHUSL OKPYHCAIOU,e20 Mupa,
npUMeHeHUe T02UeCKUX, UCCAeO008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

Ba3oBble jJornueckue neiicTBusA:

BBISBJIATH M XapaKTEPU30BaTh CYIICCTBEHHbIE NMPHU3HAKH MATEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUI MEXIy MNOHATUAMU;, (POPMYITHPOBATH OMpEICNICHUs TOHATHIA;
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PHUKAIIUU, OCHOBAHUA 7151 0000IICHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCHPHUHUMATh, (OPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNbHbIE, eAUHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBJIAITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B (haKTax,
TAHHBIX, HAOMIOACHMSX W YTBEPKACHUSAX; TMpeajaratb KPUTEPUU IS BBHISBICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEUUH;

JIeNaTh BBIBOJBI C MCMOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

pa3bupath JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUHN (IIPSIMbIE U OT MTPOTHUBHOTO),
MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JI0Ka3aTelbCTBA MaTeMaTUYeCKUX (HaKTOB,
BBICTPAaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh crmoco0 pemieHuss y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BApUAHTOB
pelieHus, BeIOMpaTh HanOoJliee MOAXOSAIINNA C YIETOM CaMOCTOSTEIBHO BBIJEICHHBIX
kputepueB). bazoBble uccieq0BaTeIbCKUE AeliCTBUS:



® JCNOJIb30BaTh  BONPOCHl  KaK  HMCCIENOBATEIbCKHA  WHCTPYMEHT  IO3HAHHS;
(hopMyITUpOBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIIMBaTh MCKOMOE M JaHHOE, (pOopMUpOBaTh THIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHEHHUE;
® TPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY HECIOKHBIM 3KCIIEPUMEHT,
HEeOOoJIBIIIOE UCCIIEI0OBAHKE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTo 0OBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy COOOI;
®  CaMOCTOATENBHO  (OpMyTUpOBaTh OOOOIMICHHWS W  BBIBOJBI 10  pe3yiabTaTam
MPOBEAEHHOTO HAOIIOJCHUS, WCCIIECAOBAHMS, OIECHUBATH JOCTOBEPHOCTH IOIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;
®  TIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOLECCA, & TAK)KE BBIJBUTATH IPEAIOIOKCHHS
0 €ro pPa3BUTUU B HOBBIX YCIIOBHSIX.
Pa6ora ¢ undopmanmueii:
®  BBISABIATH HEJIOCTATOYHOCTH M M30BITOYHOCTh MH(POPMAIINH, TAHHBIX, HEOOXOUMBIX IS
peleHus 3a/1a9u;
e  BBIOMpATh, AHATU3UPOBATH, CUCTEMATH3MPOBATh M HHTEPIPETHUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJIOB B (POPM MPE/ICTABICHHUS;
e  BbIOMpaTh (opMy IpeACTaBIeHNs UHPOPMAIMKU U WIUTFOCTPUPOBAThH pelllaeMble 3aa4u
CXeMaMHU, JHuarpaMMaMHu, HHOW rpauKoi U MX KOMOWHAIIUSIMH;
e  OICHMBATh HAJIEKHOCTH WHPOPMAIIUU TIO0 KPUTEPUSM, MPEIIOKESHHBIM YIUTEIIEM HITH
cOPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.
2) VYuusepcanvnvie KoMMyHuKamueHwvle Oelicmeus 00ecnequsarom chopmuposaHHOCmy
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
OO0uenne:
®  BOCIPHHUMATH U (POPMYIHPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBHSMHU U LEISIMH
OOIIEeHUs; $ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pPEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHUS 10 XOAY PEIICHHs 3aJaud, KOMMEHTHPOBAThH
MOJIYYCHHBIN Pe3yJIbTaT;
® B X0JI¢ 0OCYKJCHHS 33J1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOM TEMBI, MPOOIEMEI,
pemaeMoi 3a7auu, BRICKa3bIBaTh HMJICH, HAICIICHHBIC HA MOWUCK PEIICHHS; COTIOCTABIISTh
CBOHM CYXJICHUS C CY)KICHUSMH JPYrUX Y4aCTHUKOB JAHMAJIOTa, OOHAPYKHBATh pa3jiniue U
CXOJICTBO TO3HWIMK; B KOPPEKTHOW (opme (GOpMyIHpOBaTh pPa3HOTIACHS, CBOHU
BO3PAKCHHS,
®  TPEACTaBISATH PE3yIbTaThl PEIICHHs 3a/1a4M, YKCICPUMEHTa, MCCICIOBAHUS, MPOCKTA;
CaMOCTOSITEJIEHO BBIOMpATh (OpMAT BBICTYIUIGHHS C YY4ETOM 3agad TPE3CHTAMUA |
0COOEHHOCTEH ayJJUTOPHH.
CoTpyaHnuecTBo:
® TIOHUMATh M HCIIOJIL30BATh MPEUMYILECTBA KOMAHIHON U WHAUBUIYAILHON pabOThI IIPH
peiieHNMr  y4eOHBIX ~ MaTeMaTHYSCKMX  3aJad; MPUHUMATh IIeJb  COBMECTHOM
JeATEIbHOCTH, IUIAHMPOBATh OPraHU3AlMI0 COBMECTHOM pPalOThI, paclpeieisTh BUJIbI
paboT, noroBapuBathcs, 00CYXKIATh MPOIECC U PEe3yabTaT paboThl; 0000IMIaTh MHEHUS
HECKOJIbKUX JIFOJICH;
®  y4acTBOBAaTh B I'PYNIOBBIX opMax pabOThl (00CYXkaeHUs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U JIp.); BBITOJHATH CBOIO YacTh pabOThl U KOOPAWHHPOBATH CBOU JCHCTBHS C
JIPYTMMHU 4JieHAaMH KOMaH/Ibl; OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO
KpUTEpUsIM, cHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.
3) Vuueepcanvuvie pecynamuensie Oeticmsus odecneyugarom @opmuposarue CmblC108bIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOB TUYHOCTIU.
Camoopranmn3anus:
®  CaMOCTOATENBHO COCTaBIATh IUIAH, aNTOPUTM pEIICHUs 3aJayd (MU €ro 4YacTh),
BBIOMpATh CMOCOO pemeHus C Y4ETOM MMEIOMIMXCS PECYpCcOB U COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAapUAHTHI PEIICHUN C y4ETOM
HOBOM HH}OpMALIHH.



CaMOKOHTPOJIb:

® BIAJCTHh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTaTra peuieHHs
MaTeMaTUYEeCKOM 3ada9Hu;

® MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH PEIICHUM 337a4d, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

®  OIICHMBATb COOTBETCTBUE pe3yJbTaTa JESATEIbHOCTH MOCTABJIEHHOM LENU U YCIOBUSM,
OOBSCHATH MPUYHHBI JOCTH)KCHUS WJIM HE TOCTHKCHHUS 1EJTH, HAXOIUTh OIIHUOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

9 ki1acc

1) Yuusepcanvuvie noznasamenshnuie oeticmsus obecneuusaiom opmuposanue 6azoevix

KOZHUMUBHBIX NPOYECCO8 00Y4aOwuUxcs (0ce0eHue Memooo8 NO3HAHUS OKPYHCAIOUIe20 MUPa,

npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueti).
Ba3oBble 1ornyeckue geiicTBus:

® BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MaTEMAaTHUYECKHX OOBEKTOB,
MOHSATUN, OTHOUICHUM MEXIYy TMOHIATHAMHU; (POPMYIUPOBATH OMNpPEACIICHUsS TOHSITHI;
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIIUU, OCHOBAHUA 1Js1 0000IIEHUS U
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHANIN3A;

®  BOCHpPHHHUMATh, (GOPMYIHPOBATH M TPEOOPA3OBBIBATH CYKJEHUS: YTBEPAUTEIHHBIC H
OTpuLaTeNbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

®  BBIABJINTH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3HM M MPOTHBOPEUNs B (pakTax,
JTAHHBIX, HAOMIONEHUSAX W YTBEPKACHHSAX; TMpeJyiaraTh KPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN U MTPOTHUBOPEUUN;

e Jle7aTh BBIBOJBI C HWCIOJIB30BAHWEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e  pa3dupaTh I0Ka3aTENbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIPSIMbIE U OT IPOTHUBHOTO),
MPOBOJUTH CAaMOCTOSATEIbHO HECIIOKHbBIE JI0KA3aTeNbCTBA MaTeMaTHYEeCKUX (HaKToB,
BBICTPAaNWBaTh apryMEHTAIUI0, NMPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBAThH
COOCTBEHHBIE PACCYXK/ICHNUS,

e BpIOMpaTh croco0® perieHUs ydyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOAIIMNA C Y4ETOM CaMOCTOSITENIBHO BbIICICHHBIX
kputepuen). ba3oBble uccieaoBaTeibCKue AeHCTBUA:

® WCIIOJIb30BAaTh  BOMPOCHI  KaK  MCCJIENOBATEIbCKHM ~ MHCTPYMEHT  ITO3HAHUS;
(dbopMynupoBaTh BOIPOCHL, (UKCUPYIOUIUE MPOTHUBOpPEUHE, MPOOIEMY, CaMOCTOSTEIbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOEe, (OpMUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® [POBOJUTH IO CAMOCTOSATENBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIM SKCIIEPHUMEHT,
HEOOJBIIOE UCCIIeIOBAaHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Y CO0OI;

®  CcaMOCTOATENbHO  (OpMynupoBaTh OO0OOIIEHHS W  BBIBOABI 1O  pe3yabTaTam
MPOBEIEHHOTO0 HAOMIOJCHMSI, MCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTHh MOJYYCHHBIX
PEe3yNIbTaTOB, BHIBOJAOB U 0000IIECHUI;

® [POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEANOI0KEHHS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

®  BBISABIATH HEJOCTATOYHOCTH M M30BITOYHOCTh MH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1auu;

e BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

e  BbIOMpaTh (GopMy MpeacTaBlIeHUs HHPOPMAIMKA U WIUTFOCTPUPOBATH pelllaeMble 3a1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSAMU;

e  OIICHHBATh HAAEKHOCTh MHPOPMAIUU TIO KPUTEPUSM, MPEATOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIBHO.



2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeusi 00ecneuusaom copmuposaHHocms
COYUATBLHBIX HABLIKOE 00YUAIOUWUXCHL.
Oo0menne:
®  BOCIPHHUMATH U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBHM C YCJIOBUSMHU U IEISIMHU
oOIIeHus; $CHO, TOYHO, TPAMOTHO BBIP@KAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IIUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHMS IO XOAY PELICHMs 3a/1adl, KOMMEHTHPOBATh
IIOJTY4EHHBIN pe3ysbTarT;
e B X0j€ 00CYXIEHHs 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIa€MOW TEMBI, IPOOIIEMBI,
pelaeMon 3ajauu, BbICKA3bIBaTh MJIEU, HAllEJIEHHbIE HA MOUCK PEIIEHMS]; CONIOCTABIATh
CBOM CY)KJIEHUS C CYXACHUSAMM JIPYIrMX YYaCTHUKOB JHajiora, OOHApYKUBaTh pa3nuue u
CXOJICTBO TO3WIMK; B KOPPEKTHOW ¢opme (OpMyIHpOBaTh pa3HOTIACHS, CBOU
BO3paKEHMUS;
® [IPE/ACTaBIATh PE3ylbTAThl PEIICHUs 3a/adyM, 3KCIIEpUMEHTa, HCCIEA0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBHICTYIUIEHHUS € Y4YETOM 3a/ad IPE3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyannuecTBo:
® [IOHMMAaTh ¥ UCHOJB30BaTh MPEUMYILECTBA KOMAHIHON ¥ MHAUBUAYAIbHON pabOTHI IPU
pelieHnd  y4yeOHbIX  MaTeMaTMYecKuX  3a7ady; [pUHUMATh 1eJb  COBMECTHOMU
JeSITeNIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pPabOThI, paclpeaeisiTh BHJIbI
paboT, MOTOBAapUBATHCS, OOCYKAATh MPOIECC U pe3yabTaT paboThl; 00001mAaTh MHEHHS
HECKOIBKHUX JIFOJIEH;
®  y4YacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYkIeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOTBHl U KOOPAMHUPOBATH CBOM JECUCTBHUS C
JPYTMMHU 4JieHaMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO
KpUTEpUsIM, cHOpMyJIHPOBAaHHBIM YYACTHUKAMH B3aUMOIEHCTBUSI.
3) Yuueepcanvuvie pecynamuensvie Oeiicmsus odecneyusarom @opmuposaHue CmMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:
®  CaMOCTOATENBHO COCTaBJATh IUIAH, aJrOPUTM pELIEHUS 3aAayd (MJIU €ro 4YacTb),
BBIOMpAaTh CHOCOO pEIIeHHs ¢ YY4E€TOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOM HHpOpMaLIUU.
CaMOKOHTPOJIb:
e BIAJETh CrOCO0AMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS MpoIllecca U pe3yabTaTa perieHHs
MaTeMaTH4eCcKOM 3aauu;
® [pEeABHUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEHICHUU 3a/layd, BHOCUTh
KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HAMJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
®  OIICHMBAThb COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOM LENH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HE JTOCTIKEHHS 1EIH, HAXOIUTh OIUOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.
IIpenmeTHble pe3yabTaThl:
S kuaace
Apupmernka. Uncsa v BbIYMCICHUSA
e [loHumaTh ¥ MPaBUIBHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMHU.
e CpaBHUBAaTh M YIOPSJIOYMBATH HATYypalbHbIE UHWCIA, CPAaBHHUBATh B MPOCTEHIINX
cilyyastx OObIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.
e CoOOTHOCUTH TOUYKY Ha KOOPJMHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €if
YHUCIOM M HM300pa)kaTh HaTypaJibHble YHCIa TOYKAMH Ha KOOPAMHATHOM (YHMCIOBOIN)
MIPSIMOM.



BeimonHsaTe apudmMeTHdeckue NeHCTBUS ¢ HATYPATbHBIMU YUCIIAMH, ¢ OOBIKHOBEHHBIMH
Ipo0sIMM B TMPOCTEUIMX ciiydasx. 6 BBINONHATH TPOBEPKY, MPUKHUIKY pe3yibTara
BBEIYHMCIICHUH.

OKpyrisiTh HaTypajJbHbIE YHUCIIA.

PemieHne TeKCTOBBIX 3a1a4

Pemarp TekcTOBBIE 3amaun  apUPMETHYECKUM  CIHOCOOOM H € TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaum, conepramiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYHUHBI: CKOPOCT,
BpEMs1, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCT.

Hcnonbs3oBath KpaTKue 3amucu, CXeMbl, TaOIHIIbI, 0003HAUCHUS MPU PEIICHUH 3a/1a4.
[Tosb30BaTbCsi OCHOBHBIMH €IMHULAMH HM3MEPEHUS: LIEHBbI, MAacChl; PacCTOSHUS,
BPEMEHH, CKOPOCTH; BBIPAXKATh OJHH €IMHUIIBI BETUYHHBI Yepe3 APyTHeE.

N3Bnekarp, aHAMM3UPOBaTh, OIIEHWBATH WH(OPMAIINIO, TIPE/ICTABIICHHYIO B TaOIuIlEe, HA
CTOJIOYATOM JMarpamMme, MHTEPIPETUPOBATH MPEJACTABICHHBIC JaHHbBIE, MCIOJb30BaTh
JTAHHBIC MPH PELICHUH 33]1a4.

Harasignas reomMeTpusi

[Tonp30BaThbCsl T€OMETPUYECKMMH TOHATHSAMU: TOYKA, IpsiMas, OTPE30K, JIyd, Yrodi,
MHOT'OYTOJIbHHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTE MpUMepbl O0BEKTOB OKPYKAIOIIET0 MHUPA, UMEMUX (GOpMY H3yde€HHBIX
reOMETPUUECKUX QUTyp.

Hcnonp30BaTe  TEPMHHOJIOTHIO, CBS3aHHYIO C yIJIAMH: BEpHIMHA CTOPOHA; C
MHOTOYTI'OJIbBHUKAMH: YroOJI, BEpPIIMHA, CTOPOHA, AMArOHalb; C OKPYKHOCTBIO: Paauyc,
JUaMeTp, LEHTP.

N300paxaTh W3ydeHHblE Te€OMETpHUUYecKHe (QUIypbl Ha HEITMHOBAHHOW M KJIETYaTOM
Oymare ¢ MOMOIIBIO UPKYJIS U INHEHKH.

Haxomuts UIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHUEM C MOMOINBIO JTMHEUKH,
CTPOUTB OTPE3KU 3aJaHHOMU JUINHBI, CTPOUTH OKPY>KHOCTB 3aJaHHOTO paauyca.
Hcnonp30BaTe CBOWCTBA CTOPOH W YIVIOB NPAMOYIOJIBHHMKA, KBajpara Uil HX
IIOCTPOCHHUSI, BBIYMCIICHNS IUIOIIAAHN U IEPUMETPA.

Bbruucnare nepumeTp M IIIOMIAgb KBaapaTa, NPsAMOYTOJIbBHUKA, QUTYp, COCTaBIEHHBIX
U3 MPSIMOYTOJIbHUKOB, B TOM 4Hcie (GUTyp, N300pakEHHBIX Ha KJIeTYaTON Oymare.
Ilonb30BaTbCcss OCHOBHBIMU METPUYECKMMH €IMHULAMH M3MEPEHHUs [UIMHBI, IJIOLIANN;
BBIPAYKATh OJTHU €IMHUILIBI BEJIMYUHBI YEPE3 APYTrHeE.

Pacnio3naBate nmapauienenunen, KyO, MCIOJIb30BaTh TEPMUHOJIOIHIO: BEPIIUHA, peOpo
I'paHb, U3MEPEHUs; HAXOIUTh U3MEPEHNUs Mapauleenumnesaa, Kyoa.

Bbruucnare 066éM Kyba, mapajuienenunena no 3aJaHHbIM MU3MEPEeHHsIM, M0JIb30BaThCs
eIMHUIIAMU U3MepeHus 00béMa.

PemaTp Hecno)KHBIE 3a1a4l HA U3MEPEHUE T€OMETPUUYECKUX BEIMYMH B MPAKTUYECKUX
CUTYaLUsIX.

6 KJjacc
Yuciaa v BLIYUCIECHUSA

3HaTh ¥ IOHUMAaTh TEPMHUHBI, CBA3aHHBIE C PA3TUYHBIMUA BUJJAMU YUCE U CIIOCOOaAMH UX
3aIUCH, EPEXOANUTH (€CIIM ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3aIIMCH YK CIIa K IPYroil.
CpaBHMBATh W YNOPSIOYMBATH II€JIble YUCIA, OOBIKHOBEHHbIE M JAECATHYHBIE IPOOH,
CPaBHUBAThH YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coderass yCTHbIE W NMUCbMEHHBbIE NMPUEMBI, apudMeTHyecKue IeHCTBUS ¢
HaTYpalbHBIMH U MLEJIbIMH YHCIAaMM, OOBIKHOBEHHBIMH M JAECATUYHBIMHU APOOSMH,
IIOJIOKUTEIILHBIMU U OTPULATEIbHBIMUA YUCIIAMHU.

BbluncnsaTe 3Ha4YEHHMS YHUCIIOBBIX BBIPAKCHUM, BBINOJIHATH IPUKUAKY U OLICHKY
pe3yabTaTta BBIYMCICHUHN; BBINOJHATH IPEOOpa30BaHUs UHUCIOBBIX BBIPOKEHUH Ha
OCHOBE CBOICTB apu(pMeTHUECKUX ACUCTBUI.



e COOTHOCUTh TOYKY Ha KOOPJMHATHOM MpSMOW C COOTBETCTBYIOLUIUM €W YHUCIOM U
M300paxkaTh YMCIa TOYKAMHU Ha KOOPJIMHATHOHN MPSMOM, HAXOUTh MOTYJIh YMCIIA.

e (CoOOTHOCUTH TOYKH B IMPSMOYIOJIbHOW CHCTEME KOOpPAMHAT C KOOpAMHATAMHU 3TOMU
TOYKHU.

e  OKpyraaTh IeIbIe YUCHA U ACCATUIHBIC IPOOU, HAXOIUTh TPUOTUIKCHHS YUCEIL.

YucsioBble U OyKBEHHbIE BbIPAKEHUS

e [lonumarh u ynmoTpeOIsITh TEPMUHBI, CBSI3aHHBIC C 3aMMCHIO CTEIICHW YWCIIA, HAXOIHUTh
KBaJ[paT M KyO 4HCIA, BBIYMCIATH 3HAYCHUS YHCIOBBIX BBIPOKCHHIA, COJCPIKANIUX
CTEIEHHU.

e [losb30BaThCs MPU3HAKAMU JCIIUMOCTH, PACKIAIbIBATh HATYypaJIbHBIC YKCIIa HA TIPOCTHIE
MHOHUTEIIH.

e [lonb3oBarbest MacITaboOM, COCTABIIATH IPONOPLUUU U OTHOLIEHHUS.

e lcnonb3oBath OykBbI 11 00O3HAYEHWsS YHCEN TIPH 3alUCH  MaTeMaTHYECKHX
BBIPAKEHUHN, COCTABJISITh OYKBEHHBIC BBIP@XKEHUS U (POPMYIIbI, HAXOIUTh 3HAUYCHHS
OYKBEHHBIX BBIPAXXEHUM, OCYIIECTBIISISI HEOOXOAMMBIE MOJICTAHOBKH U MTPeoOpa3OBaHMs.

e HaxoauTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 32124

e PemaTh MHOTOIIArOBbIE TEKCTOBBIE 33]a4K apU(PMETHUECKIM CIIOCOOOM.

e Pemare 3amaud, CBS3aHHBIE C OTHOIIEHHWEM, TPOMOPIIMOHATHLHOCTHIO BEJIUYHH,
MPOIICHTaMU; PEIaTh TP OCHOBHBIE 3a/1a4M Ha APOOH U MPOIICHTHI.

e Pemare 3amaum, cojepiKaliie 3aBUCUMOCTH, CBS3BIBAIOIINE BEIHMYHUHBI. CKOPOCTD,
BpeMsl, PACCTOSIHHE, II€Ha, KOJUYECTBO, CTOMMOCTH, IPOU3BOIUTEIHHOCTh, BpEMH,
00béMa paboThl, HCMONB3YyS apudMETHUYECKUE ICHCTBUS, OIEHKY, MPUKHUIKY;
MOJIb30BATHCS €IMHUIIAMH U3MEPEHUSI COOTBETCTBYIOIINX BEJIMYHH.

e CocraBisTh OyKBEHHBIE BHIPAKEHHUS MO YCIOBUIO 33a4H.

e l3Binekath wHGOPMAIMIO, TPEICTABICHHYI0 B TaOJWIaX, Ha JIMHEHHOM, cToiO4YaTOi
WIM  KpYroBoil  auarpammax, HMHTEpPIPETUPOBATh  IPEJICTaBICHHbIE  JIAHHBIC;
WCII0JIb30BATh JaHHBIE MPU PEUICHUH 3a/1a4.

e [IpencraBnars HHGOPMAIUIO C TIOMOIIHIO TAOIHII, TUHEHHOMN M CTOJI0YATOM TUarpaMM.

Harasignasi reomerpus

e [IpuBoauth mnpumepbl 0OBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMHNX (HOpMY H3yUEHHBIX
FeOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UIYp, TNpPUMEpPHl pPaBHBIX U
CUMMETPUYHBIX QUTYP.

e U3oOpaxkaTh C MOMOIIBIO LHPKYJS, JIMHEWKH, TPAHCIOPTHpPAa HAa HEITMHOBAHHON H
KJIeT4aTol Oymare M3ydeHHbIE IUIOCKHE reoMeTpuueckue (Gpurypsl U KoHUrypauw,
CUMMETpUYHbIE (UTYPHI.

e [lonb3oBaTbCsi TEOMETPUYECKHUMH TOHATUSMU: PABEHCTBO (UIYp, CHUMMETpHS;
WCII0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETpUEH: OCh CHUMMETpPHUH, IICHTP
CUMMETpPHUH.

e HaxoauTh BETUYMHBI YIJIOB M3MEPEHHEM C TOMOIIBIO TPAHCIOPTUPA, CTPOUTH YTIIBI
3aJJaHHOM BEJIMYMHBI, MOJB30BATHCS MPH PEIIEHUU 3aJad TIpaayCHON Mepol YIJOB;
pacrno3HaBaTh Ha YepTekax OCTPBIN, MPSAMOM, pa3BEPHYTHIN U TYION YIIIbI.

e  BpuucaATh JUIMHY JIOMaHOM, NMEPUMETP MHOTOYTOJIbHUKA, TOJIb30BaThCs €IWHHUIIAMHU
W3MEPEHUS JJIUHBI, BBIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUE.

e HaxoauTh, UCTIONB3YS YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY ABYMs TOUKAMH,
OT TOYKH JI0 MPSAMOM, JJIMHY IYTH Ha KBAJAPAaTHOU CETKE.

e Brouncnare miomans (GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, HCIOIb30BaTh
pazOueHne Ha TPSAMOYTOJIbHUKMA, Ha paBHbBIE (UTYpHI, JOCTpaWBaHHWE [0
MPSIMOYrOJIbHUKA; TOJb30BaThbCS OCHOBHBIMM €IMHHUIIAMU HW3MEPEHUs IUIOLIA/IH;
BbIpaXKaTh OJIHU €UHUIBI U3MEPEHUS TJIOLIAIN Yepe3 IpYyTrue.

e Pacmo3HaBaTh Ha MOJIENSIX U U300paKEHHUSIX MUPAMUTY, KOHYC, [IMITUH/IP, UCIIOTH30BATh
TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHHE, pa3BEPTKA.



e U3oOpaxkaTh Ha KJIETYATOM OyMare MpsMOYTOJIbHBIN MapajuIeIeuIIe].

e Bpuucnate 00bEM  NPSAMOYroiJbHOTO — Mapajuienenunena, Kyba, IOJIb30BaThCA
OCHOBHBIMH €JIMHUIIAMH H3MepeHHs] 00bEMa; BBIpaXaTh OJHHM EIUHHIBI U3MEPEHUs
00BEMa uepes apyrue.

e PemaTth HECJIOXKHBIE 331241 HA HAXOXKACHNUE T€OMETPUYECKUX BEIMYMH B MMPAKTHYECKUX
CUTYalHsX.

Auredpa 7-9 kiaacce

Apudmernka

Yuawuiica nayuumcs:

* TOHMMAaTh OCOOCHHOCTH JICCATHYHON CHCTEMBI CUHUCIICHUS;

* BBIpAXaTh YWCJIAa B OKBUBAJCHTHBIX (opMax, BBHIOMpas HambOoyee TMOAXOIAMYI0O B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIlUH;

*  BBITOJHATH BBIYUCIICHUS C OOBIKHOBEHHBIMH W JIECITUYHBIMHU JPOOSMH, COYeTasi YCTHBIE H
MUCHMEHHBIE TPUEMBI BEIYUCIICHHIA;

* WCTOJB30BAaTh TOHSATHS W yMEHHS, CBSI3aHHBIE C TMPOILEHTAMH, B XOJI€ pEIICHUS
MaTeMaTHYeCKUX 3aJad W 3a7ad M3 CMEXKHBIX TIPEIMETOB, BBINMOJHATh HECIOKHbIE
MIPAKTUYECKUE PACUETHI,

* aHATM3UPOBaTh TpauKH 3aBUCUMOCTEH MEXIy BeIWYMHAMHU (pacCTOSHHE, BpeMs,
TeMIeparypa u T. II.).

*  WCNOJB30BATh MOHATHS, CBA3aHHBIE C IEIMMOCTBIO HATYPAIbHBIX YHCEIT;

* CpaBHHUBATh H YIIOPAIOYUBATH PAlMOHAIHHBIC YHCTIA,

*  BBHINOJHATh BBIYHCICHUS C PAIMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE W TIHChMEHHBIE
MPUEMBI BEIYUCIICHUH, TPUMEHSTH KaJIbKYIISTOD;

* WCNOJB30BAaTh TMOHATHS ¥ YMEHUS, CBS3aHHBIE C MPONOPIMOHAIHFHOCTHIO BEIHYHH,
NPOLIEHTaMH, B XOJI€ PEIICHHS MAaTEeMaTHUECKHX 3a/1ad M 3a7ad M3 CMEXHBIX IPEIMETOB,
BBITOJTHATH HECIIOKHBIE TPAKTUIECKUE PACUETHI;

Yuawuiicsa nonyuum 603M0x4CHOCMb HAYYUMBCA.

* T03HAaKOMUTBHCS C MO3UIIMOHHBIMU CHUCTEMAMM CUMCIICHHUS C OCHOBAHMUSIMU, OTIMYHBIMU OT
10;

*  yrayOuTh U pa3BUTh NPEACTABICHUS O HATYPaJTbHbIX YHCIIAX;

* Hay4UThCS UCIOJIb30BATh MPUEMBI, PAlMOHATU3UPYIOIINE BHIYMCIICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMPast MOAXOIALINI 711 CUTYalluU CIOCO0.

YucnoBble 1 OyKBeHHbIE BIPAKEHUS

Yuawuucsa nayyumces.

*  BBINOJIHATH OTEPALH C YUCIOBBIMU BBHIPAKEHUSIMU;

* BBINOJIHATH MpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHUN (PACKpBITHE CKOOOK, MpPUBEICHHE
MOJOOHBIX CIaracMbIX);

* peuiarh JUHEHHbIE YPaBHEHHUSI, pEIIaTh TEKCTOBbBIC 3aa4l aIreOpandeckKuM METOA0M.

Yuawuiicsa nonyuum 603M04CHOCMb HAYYUMBCA.

*  pa3BUTH MPEACTABICHUSI O OYKBEHHBIX BHIPAKEHUSAX U UX MPEOOPa30BAHUIX;

*  OBIAJETh CHEIHUAIBHBIMU NMPUEMAMH PEIICHUs] YPAaBHEHUM, IPUMEHATH anmnapaT ypaBHEHHA
JUIS PEIIeHUs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

YucaoBble MHOKECTBA.

Yuawuiica nayuumcs:

* TOHUMaTh TEPMHUHOJIOTHIO U CHUMBOJUKY, CBS3aHHbIE C MOHSTHEM MHOXKECTBA, BBIMOIHSITH
oTiepauy HaJl MHOXKECTBaMU;

*  HCIOJIb30BaTh HaYallbHBIE MPEACTABICHUS O MHOKECTBE JICHCTBUTEIHHBIX YUCEIL.

Yuawuiicsa nonyuum 603M04CHOCMb HAYYUMbCA.

*  pa3BHBaTh MPEACTABICHUE O MHOXKECTBAX;

* pa3BHBaTh MNPEJCTABICHHWE O YHCIE U YHCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JNEVUCTBUTENBHBIX YHCEN; O POJIH BHIYMCICHUH B MPAKTUKE;

*  Ppa3BUThH U YIIyOUTh 3HAHUS O ACCATUYHOU 3alHMCH JACHCTBUTEIBHBIX YHCEN (MIEPUOTUNIECCKIE
U HeTleproAuYecKre apodn).



AJiredpanyeckue BbIpaKeHUsI

Yuawuiicsa nayyumcs:

* ONEpUpPOBAaTh TMOHATUAMHU «TOXKJIECTBO», «TOXIECTBEHHOE MpeoOpa3oBaHuE», pemaTh
3aJauu, coAepikaire OyKBeHHbBIE TaHHbBIE, paboTaTh ¢ (hopMynaMu;

* BBINOJHATH MpeoOpa3oBaHWE BBIPAKEHUH, COAEP)KAIIMX CTENEHH C HaTypaJIbHBIMH
II0Ka3aTesiMu;

* BBINOJIHATH TOXJAECTBEHHbIE MPEOOpa30BaHUs pPALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBuJI ACUCTBUI HAJ MHOTOYJICHAMH;

*  BBINOJIHATh Pa3jI0KEHUE MHOTOYJICHOB Ha MHOKUTEIIH.

* BBINOJIHATH MHOTOIIATOBBIE MPEOOpPa30OBaHUsl PAIMOHAIBHBIX BBIPAKEHUN, TPUMEHSS
HMIMPOKHA HAOOp cIOCOOOB U MPUEMOB;

* [PUMEHATh TOXKIECTBEHHbIE NPe0oOpa3oBaHus Ui PELICHUs 3a/1ad U3 pa3IMuYHbIX pa3zesioB
Kypca.oTlepupOBaTh MOHSATHEM «KBAJIPATHBIM KOPEHbY, TPUMEHSTH €r0 B BHIYUCICHUSX;

*  BBINOJIHATH NIPEOOPa30BaHNUE BHIPAKEHUHN, COJEPIKAIINX CTENEHH C LEJIBIMU TOKa3aTeNIIMU U
KBaJpaTHHIE KOPHU;

*  BBINOJIHATH TOXJECTBEHHbIE INpeoOpa30oBaHUs PAlMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE
MpaBWJI JEHCTBUIM HAaJl MHOTOWIEHAMU U alnreOpanyecKuMu JpoosiMu;

Yuawuiica nonyuum 803mM0dCcHOCMb HAYUUMBCA

* BBINOJIHATH MHOTOIIArOBbIE MPEoOpa30BaHMs PAINMOHAIBHBIX BBIPAKCHUN, MPUMEHSIS
IIMPOKUN HAOOP crIOCOO0B U MPUEMOB;

* TNPUMEHATH TOXKIAECTBEHHbIE MpeoOpa3oBaHUs A pEeUIeHUs 3a7a4 U3 Pa3IMuHBIX Pa3/esioB
Kypca.

YpaBHeHust

Yuawuucsa nayyumces:

* pemiaTh JMHEWHBIE YpaBHEHUS C OJTHOM NMEPEMEHHOM, CUCTEMBI JBYX YpPaBHEHUW C JIBYMs
[IEPEMEHHBIMU;

* TIOHMMAaTh YPAaBHEHHE KaK BA)KHEHIIIYI0O MAaTEMATHYECKYIO MOJIENb JUIsl OUCAHUS U U3YYECHHS
pa3HoOOpa3HbIX pealbHbIX CHUTYyallMif, pelaTh TEKCTOBbIE 3aJaud alredpanvyeckum
METOJIOM;

* TNpUMEHATH rpaduuecKkue MpeACTaBICHUs IS MCCIEeOBAaHUSl YpPaBHEHUU, MCCIECAOBAHUS U
peuieHuss CUCTEM YPAaBHEHUW C JIByMs II€PEMEHHBIMHU.PEIIaThb OCHOBHBIE BHU/bI
palMOHANBHBIX YPaBHEHHM C OJHOM NEPEMEHHOW, CUCTEMBbI JIBYX YpPaBHEHUH C JByMs
[IEPEMEHHBIMU;

* NpPUMEHATH rpaduuecKkue MpeAcTaBlIeHUs IJs MCCIEeIOBAaHUS YPaBHEHUU, MCCIIECAOBAHUS U
pelIeHusl CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMH.

Yuawuiicsa nonyuum 803mM0ocHOCMb HAYUUMBCA!

* OBJAJETH CIELHAIBHBIMU IIPUEMAMHU PEIICHUS] YPABHEHHUM M CHUCTEM YPABHEHUU; YBEPEHHO
MPUMEHATh amnapar ypaBHEHUW Ui pelIeHds pa3HOOOpa3HbIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, IPAKTUKU;

* TpUMEHATh TrpaduuecKkue TMpeACTaBICHUS s HCCIENIOBaHUSA YPaBHEHHM, CHCTEM
ypaBHEHUH, coaepKaINX OYKBeHHbIE KOY(PPUIIMEHTHI.

HepagBencrBa

Yuawuiicsa nayuumcs:

* TOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;

* pelaTth JUHEHHbIE HEPABEHCTBA C OJHOU MEPEMEHHOM U MX CUCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPO Ha TpadUUecKHe MPEJACTABICHHUS,

* NPUMEHSATH anmnapaT HEPAaBEHCTB JJIsl PEIICHUS 3a]a4 U3 Pa3IMYHbIX pa3/IesoB Kypca.

Yuawuiics nonyuyum 603modcHocms Hay4umsca.

* OBIAJAETh Pa3HOOOpa3HBIMU MPUEMAMU JOKA3aTELCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH
anmapaT HEpPaBeHCTB JUIsl PEIICHHS pPa3HOOOpa3HBIX MaTeMaTHUYeCKUX 3aday, 3afad u3
CMEXHBIX MMPEAMETOB U MPAKTUKH;



* M[pUMEHATh TpaduyecKue TNPEACTABICHUS Ui HCCICIOBAaHUS HEPAaBEHCTB, CHUCTEM
HEPaBEHCTB, COJIEpKAIUX OyKBEHHBIE KO3()(DUITUCHTHI.

DyHKIUH.

Yuawuiica nayyumcs:

* T[IOHUMAaTh W HUCIOJB30BaTh (DYHKIMOHAIBHBIE TIOHSATHUS, S3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HaYCHHS);

* CTpOUTHh TrpadUKd JMHEHHOW (YHKIMN, WCCIIEOBaTh CBOMCTBA YMCIOBBIX (YHKIUH Ha
OCHOBE M3YUYCHUS TTOBEJICHUS UX TPAPUKOB;

* TIOHMMATh (PYHKIUIO KaK BOKHEUIITYIO MATEMATHYECKYIO MOJIEIh IS OMMCAHUS MTPOILIECCOB U
SBJICHUW OKPYXKAIOIIET0 MHUpPA, NPUMEHATh (DYHKIIMOHANBHBIA SI3BIK JUIS OINUCAHUS U
WCCIICTIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NICCKIMU BEIIMUYNHAMM;

* TPHUMEHATH (POPMYIIBI, CBSI3aHHBIC ¢ ApU(PMETHICCKONH U F€OMETPHYECKON MPOTPecCUusIMu, 1
anmnapar, c()OpMUPOBAHHBIM MPU U3YUEHUM IPYTHX pPa3/lesioB Kypca, K PELIEHUIO 3aj]ad, B
TOM YHCJIE€ C KOHTEKCTOM U3 pEaJIbHOM JKU3HH.

Yuawuiica nonyuum 803mM0dCcHOCMb HAYYUMBCA

* MPOBOJUTH HCCIEIOBAaHUS, CBA3aHHbIE C W3YYEHHEM CBOWCTB (YHKUHHA, B TOM YHCIE C
WCIIOJIb30BAHUEM KOMITHIOTEpA; HA OCHOBE TpaUKOB M3y4EHHBIX (YHKIUNA CTPOUTH 00JIe
ClI0XHbIE TpaduKH (KyCOYHO-3aJJaHHBIE, C «BBIKOJIOTHIMUY» TOUKAMH U T. I1.);

* WCIOJB30BaTh (YHKIMOHAJIBHBIC TPEACTABICHUS M CBOWCTBA (YHKIUNA [JIS PEIICHHS
MaTeMaTHUYeCKUX 3a7a4 U3 pa3IMuHbIX pPa3/eioB Kypca.

JIeMEeHTbI CTATUCTHUKH

Yuawuucsa nayyumces:

*  HCIOJIb30BaTh MPOCTEUIINE CIIOCOOBI MPEJICTABICHUS U aHAIN3a CTATUCTUYECKUX JTaHHBIX;

* pematb KOMOMHATOPHBIE 337a4l HA HAXOXKJECHHE KOJIMYeCTBa 00BEKTOB HJIM KOMOUHALIUH.

Yuawuiica nonyuum 803moocHocms HAYUUMbCA

* npuoOpecTy MepBOHAYAIBHBIN OMBIT OpraHu3aluu cOopa JaHHBIX IMPU MPOBEAECHUU OIpoca
OOLIECTBEHHOTO MHEHHS, OCYIIECTBIATh MX aHAIM3, MPEICTAaBISATh PE3YyJIbTaThl OMpoca B
BHJIE TAaOIHIIBI, AUATPAMMBI;

*  Hay4UThCS HEKOTOPBIM CIIEIUANBHBIM MpUEMaM pelIeHHs] KOMOMHATOPHBIX 3a/1a4.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU

Yuawuicsa nayyumces:

* HCHOJIb30BaTh B XOJE PEIICHHs 3a7ad JJIEMEHTapHbIE IIPEJICTABIICHUS, CBA3aHHBIE C
NpUOIMHKEHHBIMHU 3HAUEHUSAMU BEJIHYNH;

*  HCIOJIb30BaTh MPOCTEHININE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX TaHHBIX;

*  HaxOJUTh OTHOCHUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIy4aifHOTO COOBITHS;

* pematb KOMOMHATOPHBIE 337a4U HA HAXOXKJICHUE YUClia 00bEKTOB M1 KOMOMHALIUH.

Yuawuiicsa nonyuum 603M0dCHOCMb HAYUUMBCA!

* TMOHATh, YTO YHUCIIOBBIE JAHHBIE, KOTOPBIC HCIIOJIB3YIOTCA Ml XapaKTEPUCTHKU OOBEKTOB
OKPY)KAIOIIET0 MUpA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMMHKEHHBIMHU, 4YTO IO 3alUCH
NpUOMIHKEHHBIX 3HAYCHUN, COAepXkKalluxcs B HMH(MOPMAIMOHHBIX HCTOYHUKAX, MOKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,

* TOHATh, 4YTO TMOTPEIIHOCTh pE3ylbTaTa BBIYUCIECHUN JOJDKHA OBITH COM3MEpPUMA C
MOTPEIIHOCTHIO UCXOIHBIX JAHHBIX;

* npuoOpecTy MepBOHAYANBHBIN OMBIT OpPraHu3aluu cOopa JaHHBIX TPU MPOBEACHUHU ONpoca
OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIATh MX aHAIM3, MPEICTABIATh PE3YyJIbTaThl OMpoca B
BHJIE TAOIHIIBI, AUATPAMMBI;

* MpuOOpecTH OMBIT MPOBEACHUS CIYyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIBIO
KOMIIBIOTEPHOTO MOJIETUPOBAHUS, UHTEPIPETALUU UX PE3YIbTATOB;

*  Hay4UTHCS HEKOTOPHIM CIIEIUATBHBIM MpUEMaM peleHus] KOMOMHATOPHBIX 3a/1a4.

AJiredpa B HCTOPHYECKOM PA3BUTHH.
Yuawuiics nonyuum 603mMoxicHOCHb!



MMO3HAKOMUTKCS C UCTOPUEH (HOPMUPOBAHHSI MATEMATHIECKOTO S3bIKA, 3aPOXKICHHUE alTeOpHl,
C KHUT'OM O BOCCTAaHOBJIEHUH M MPOTHUBONOCTaBICHNH MyxaMmmeza anb-X0ope3Mu.

y3HaTh Kak 3apoawiachk uaes koopaunar (®. Buer, P. Jlekapr);

y3HaTh CTapUHHBIC MEPbI JUIMHBI, BBEJICHUE METpa KaK EIUHHUIIBI JIUTUHBI, METPHUYECKYIO
cucremy mep B Poccun, B EBpore.

y3HaTh OTKPBITHE HWPPAIMOHATBHOCTH, HCTOPHUIO BO3HHUKHOBEHHUS (DOPMYN Uil peIieHUs
ypaBHeHU# 3-i1 u 4-i1 cTeneHeil.
3HaTh MPUMEPHl MATEMATUUYECKHX OTKPBHITUA M WX aBTOPOB B CBSI3U C OTEYECTBEHHOW W
BCEMUPHOU UCTOPUEH;
MMOHMMATh POJIb MAaTEMATHKHU B pa3BuTun Poccun.

I'eomerpus 7-9 kiaace
I'eomeTpuueckne Gpurypsi

MOJTB30BAThCS SI3BIKOM T€OMETPUU ISl ONHMCAHUS IMPEAMETOB OKPYKAIOIMIETO0 MHpa M UX
B3aMMHOTO PACTIOJIOXKEHHUS;

pacmo3HaBaTh M HM300pakaTh Ha YepTekax W PHCYHKAX TeOMETpUYecKhue (UTYPBI U WX
KOMOMWHAIINK;

KJIACCHU(UITUPOBATH TEOMETPUUICCKUE PUTYPHI;

HaXOJUTh 3HAYCHUS JUTMH JTUHCHHBIX DJIEMEHTOB (PUTYp M UX OTHOIICHHS, TPATYCHYIO MEPY
yriioB ot 0° 1o 180;

JTOKa3bIBaTh TEOPEMEI;

pelraTh 3a/1a49M Ha J0Ka3aTeIbCTBO, ONMUPAsCh HAa M3ydEeHHBIC CBOWCTBA (PUTYp U OTHOIICHHIA
MEXTy HUMH U PAUMEHSIS H3yICHHBIE METOIbI IOKA3aTeIIbCTB;

pelraTh HeCIOXKHBIC 337a4d Ha IMOCTPOCHHE, TPUMEHSISI OCHOBHBIC aJITOPUTMBI IIOCTPOCHUS C
TTOMOIIBIO IUPKYIIS ¥ IMHEHKU;

pemarh MnpocTeiiine MIaHUMETPUYECKUE 3aJaud.paclio3HaBaTh Ha dYepTekax, PUCYHKax,
MOJENSAX U B OKPY>KAIOLIEM MUPE IIOCKUE U MPOCTPAHCTBEHHBIE FreOMeTpUUIecKue GUrypsl u
WX 3JIEMEHTHI;

CTPOUTH YTJIbl, OIIPEIENIATh UX IPATYCHYIO MEPY;

pacmo3HaBaTh U H300paxkaTh pPa3BEPTKM KyOa, MNPSMOYTOJIBHOTO Mapaliesenurena,
MPaBUJILHON TUPAMUJIBL;

OTpENeNATh MO JHMHEWHBIM pa3MepaM pa3BEPTKH (QUIyphl JHHEHHBIE pa3Mepbl camoiu
(urypsl 1 Ha000POT;

BBIYHCISATH 00BEM MPSAMOYTOIHHOTO Mapasiiesenunena u Kyoa.

OBJIaJIETh METOJAaMH pEIIeHHs 3aJay Ha BBIUMCICHHE U JI0KA3aTEIbCTBO: METOJIOM OT
MPOTUBHOTO, METOJAOM  I[OJ00MS, METOoJOM TMmepedopa BapUMaHTOB M METOAOM
r€OMETPHUUECKUX MECT TOUEK;

OBJIAJIETh TPAJAULIMOHHON CXEMOU pelleHusl 3a7ady Ha MOCTPOCHUE C MOMOUIbIO IHUPKYIS U
JTUHENKU: aHAIN3, TIOCTPOCHHE, JOKA3aTeIbCTBO U UCCIIEIOBAHME,

HAay4YUThCS pelIaTh 3aJadyd Ha MOCTPOCHHE METOJOM T€OMETPUYECKUX MECT TOYEK U
METO/IOM MOJ00us;

HAYYUTHCS BBIUUCIATH 00BbEM MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTYpP, COCTaBICHHBIX
U3 MPSAMOYTOJIBHBIX MapaJIeNeUIIe/IOB;

yrayOUTh M PAa3BUTh MPEICTABICHUSI O POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaX;
HAyYUTHCS MPUMEHATDH MOHITHE Pa3BEPTKU /7S BHIIOJHEHHUS IPAKTHUECKUX PACUETOB.

I/I3Mepeﬂne TreOMETPUICCKHUX BECJIUINH

HCII0Jb30BaTh CBOMCTBA HU3MCPCHUS IJIVH, yrﬂOB,rpaﬂYCHOﬁ MCDPBI yIjia,

peuiath IMPAKTHUYCCKUC 3aJadd, CBA3AHHBIC C HAXOXKIACHHUEM TCOMCETPHUUYCCKUX BCINYUH
(I/ICHOJ'ILByH npu HCO6XOI[I/IMOCTI/I CIIPAaBOYHUKU U TEXHUYCCKHUC CpCI[CTBa).

BBIYUCIIATE IJIOIIaAX (I)I/Il"yp, COCTABJICHHBIX M3 [JBYX WU Ooiee MMpsAMOYI'OJIbHUKOB,
napajijieJiorpaMmMoB, TPCYrOJIbHUKOB,

BexTopbl



OIIEPUPOBATh IOHATUSAMM: BEKTOP, CyMMa BEKTOPOB, KOOPAMHATHI Ha IUIOCKOCTH,
KOOPAMHATHI BEKTOPA;
OIMCBIBATBIIOHATHUS BEKTOPHBIX U CKAJSIPHBIX BEJIMUMH. MIIIIIOCTpUpOBaTh OHATHE BEKTOPA.
@OopMyJIMpOBATH ONIPEAEICHUSA. MOJIYJIs BEKTOpa, KOJUIMHEApPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB, KOOPJIMHAT BEKTOPA, CyMMBbI BEKTOPOB, PA3HOCTU BEKTOPOB, IIPOTHUBOIIOJIOKHBIX
BEKTOPOB, YMHOKECHHUS BEKTOpPa HA YUCIIO, CKAIIPHOTO IIPOU3BEICHUS BEKTOPOB; CBOMCTBA!
PaBHBIX BEKTOPOB, KOOPJAMHAT PABHBIX BEKTOPOB, CIIOXKEHUS BEKTOPOB, KOOPAMHAT BEKTOPA
CYMMBI ¥ BEKTOPA PA3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHsI BEKTOpA
Ha YUCJIO, CKAJSIPHOTO IIPOU3BEACHUS ABYX BEKTOPOB, IEPIECHANKYIIAPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAXOKJICHUN KOOPAUHAT BEKTOPA, O KOOPAUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 yCIOBUU KOJUIMHEAPHOCTHU JABYX BEKTOPOB, O HAX0XIACHUN
CKaJISIPHOTO IIPOM3BE/ICHUS IBYX BEKTOPOB, 00 YCIOBUU MEPIEHAUKYISIPHOCTH.
HAaxOJIUTh KOCUHYC yIJla MEXAY ABYMs BEKTOPAMH.
MPUMEHSTh U3YyUEHHBIE OTIPEACTICHUS, TEOPEMBI U (POPMYIIBI K PELIEHUIO 3a/1a4
HCIIOJIb30BAaTh BEKTOPBI Il PELICHHs] IMPOCTEMINMX 3aad Ha OIpPENEIICHUE CKOPOCTH
OTHOCHTEIIHOTO JIBUKEHUS;
MIPUMEHSTHh U3YyUEHHBIE ONpEeAETICHHS, TEOPEMBI U (POPMYIIBI K PELLICHUIO 3a/1aY;
OBJIAJCTh BEKTOPHBIM METOJOM JUISl PELICHU 3a7a4 Ha BBIYHMCIICHUE U JJOKA3aTEIbCTBO;

* IpUOOPECTH OMBIT BBHIMNOJIHEHUs MPOEKTOB Ha TeMy «lIpuMeHeHrne BEKTOpPHOTO MeToja

IIpY PELICHNH 3a/1a4 Ha BBIYHMCIICHHE U JOKA3aTeIbCTBOY.

BeposiTHOCTB M cTaTHcTHKA 7-9 Ki1acce

* UsBnekats M TpeoOpa3oBbIBaTh HHGOPMAIHMIO, TPEACTABICHHYIO B BHUJIC TaOJHII,
nyarpamm, rpauKoB; MPEACTaBIIATh JaHHbBIE B BUIE TAOIUI, AUarpaMm, rpadukoB.

* OmnuceIBaTh JaHHBIE C MOMOUIbIO CTATUCTUYECKUX IMOKAa3aTelei: CPpeHUX 3HAUCHUU U
Mep paccerBaHus (pa3Max, TUCIEPCUs U CTAHIaPTHOE OTKIOHEHUE).

* HaxomuTh 4YacTOTHl YHMCIOBBIX 3HAYEHUH M YAaCTOTHI COOBITUH, B TOM YHCIE IO
pe3yibTaTaM U3MEpEeHHI U HAOIIOACHUM.

* HaxomuTh BEpOSTHOCTH CIIy9alHBIX COOBITHH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH.

* MHcnonb3oBarh rpadguueckue MOAETH: JAEPEBO CIYYalHOIO SKCIIEPHUMEHTA, JUarpaMmmbl
Dilnepa, ynucioBas npsimas.

* OmnepupoBaTh MOHSATHSIMHU: MHOYECTBO, IOJMHOECTBO; BBINOJHATH OINEpaldyd HaJ
MHO)KE€CTBaMU: OOBEAMHEHUE, IepeceuyeHre, IOMOJHEHHUE; IEePEUUCIsITh SJIEMEHThI
MHO>KECTB; IPUMEHSTh CBOMCTBA MHOXECTB.

* MHcnonb3oBarh Tpaduyeckoe MpPEACTaBICHUE MHOXKECTB M CBSI3€H MEXIy HUMH IS
OTIMCAaHHUS MPOIIECCOB U SBJICHUI, B TOM YHCIIE NPH PEIICHUU 3a/1a4 U3 APYruX y4eOHbIX
MPEIMETOB U KYyPCOB.

* Pemars 3agaun OpraHu30BaHHBIM MEpeOOPOM BAapHUAHTOB, a TAKXKE C HCIOJb30BaHHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

* lcnonb3oBaTh ONMMcaTeabHbIE XapPAKTEPUCTUKH ISl MACCUBOB YHCJIOBBIX JJAHHBIX, B TOM
YHUCJIe CPEHUE 3HAUCHUS U MEPhI pacCerBaHUsI.

* Haxomute 4dacTOTHl 3HAa4YeHWH W YacTOTHI COOBITHSA, B TOM 4YHCIE TIOJB3YAChH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUI U HaOII0ICHUH.

Haxonuth BepoATHOCTH CIy4ailHBIX COOBITHI B M3Y4EHHBIX OMBITaX, B TOM YHCIE B
OTIBITaX C PaBHOBO3MOYKHBIMU 3JIE€MEHTAPHBIMU COOBITHSIMH, B CEPHUSIX HUCIBITAHUNA [0
MEPBOro ycrexa, B cepusx ucnbeiTanuii bepuymnu.

* merh npeacTaBieHue O CAy4ailHON BEIMUYMHE U O PACTIPEACIICHUH BEPOATHOCTEM.

* Hmeth mpeacTaBieHne O 3aKOHE OOJIBIITNX YKCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTU B
CIIydaifHOM M3MEHYMBOCTH M O POJIH 3aKOHA OOJBIIKUX YKCEN B MPUPOJE U OOIIECTBE.

MoanucaHo LrppoBoI NOANNCHIO:
BnaceHnkosa J1.A.
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