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INOACHUTEJIBHASA3SAIINCKA

PaGouas mporpamma mo yueOHOMY Kypcy «Maremarudeckas TpaMOTHOCTEY ISl 7-9 KIIacCOB COCTaBIieHA C
yuetrom ®I'OC BTOpPOro moKoieHuUs.

IIporpamma 1npeamnosnaraer IO3TallHOE Pa3BUTHE  PaA3JIMYHBIX YMEHMM, COCTAaBIAIOIIUX OCHOBY
MaTeMaTHYecKol rpaMoTHOCTU. [IpoOneMbl, KOTOpble YYEHMKY HEOOXOJMMO NpOaHaIUW3UpOBaTh U
CUHTE3UPOBATh BEAUHYIO KapTUHY, MOTYT UMETh KaK JIMYHBINA, MECTHBIM, TaK U HALlMOHAJIbHBIEIJIO0AIbHBIE
acriekTel. OOydarolyecs IODKHBI 007aJaTh yHMBEpPCAJIbHBIMU CIIOCOOAMM aHalu3a MHMOpPMALUU U ee
MHTETpalui B €IUHOE Liesioe. B TakoM KOHTEKCcTe MaTeMaThdeckas IpaMOTHOCTb BBICTYNAeT KaK CIoco0
COLMAJIbHOW OPHUEHTALlUU JIMYHOCTH, MHTEIPUPYIOILEH CBA3b 00pa3oBaHMs, B MEPBYIO ouepeab OOILero, ¢
MHOT'OIUIAHOBOM Y€JIOBEYECKOU JESITEIBHOCTBIO.

BOCHOByMaTeMaTI/IquKOfIIpaMOTHOCTI/IHOJIO)KeHBITpI/IHepeCGKaIOH.II/IXCSI aCIICKTa:

® MATEMATHUYCCKOCCOACPKAHUEC,KOTOPOCUCIIOIB3YCTCABTECCTOBBIX3aAaHUAX;

L4 KOHTGKCT,BKOTOpOMHpe)ICTaBJ'IeHaHpO6J'IeM8.;

o MaTeMaTI/I‘IeCKI/ICMBICJII/ITCJIBHBIGHpOL[eCCLI,KOTOpBIeOHI/ICLIBaIOT,‘ITOI[GJ'IaeTy‘{eHI/IK,‘{TO6LICB$I321TI>
9TOT KOHTCKCT C MaTCMaTHKOﬁ, HCO6XOﬂHMOﬁ JJI1 pCIICHUS IMOCTaBJICHHON Hp06.]'IeMBI.

Huskmit YPOBCHb MaTeMaTUIeCKOMN rpaMOTHOCTH MOAPACTAIOUICTO IMOKOJICHUSA 3aTPYAHACT UX aJallTalluio 1
corpanu3anuio B coruyMe. COBpEMEHHOMY POCCHHCKOMY OOIIECTBY HYXKHBI A(P(PEKTHBHBIC TpaxKIaHe,
CIOCOOHBIE MaKCMMAJIbHO  PEaJM30BaTh CBOM  IOTEHIHAJIbHBIE BO3MOKHOCTH B TpPYIOBOH H
HpO(i)GCCHOHaHLHOﬁ ACATCIIBHOCTH, U TCM CaMbIM IMPHUHCCTHU I10JIb3Y O6HICCTBy, CII0CcOOCTBOBATH Pa3BUTHIO
CTpaHbl. DTUM OOBICHSETCS aKTyaJbHOCTh MPOOJIEMBl PAa3BUTUS MaTeMaTHYeCKOW TPAMOTHOCTH Y
IOKOJIbBHUKOB Ha YPOBHC O6HI€CTB3,. JIro00#i IMIKOIBLHUK XOYET OBITH CoMaJibHO YCIICHIHBIM, €0 pOAUTECIIN
TaK)K€ HAACIOTCS Ha BBICOKHUN YpOBEHb OJIaromoiy4us CBOEro pebeHKa BO B3pocioi >ku3HH. [loaTomy
AKTYAJIbHOCTb PA3BUTHA MaTeMaTHYEeCKOH rpaMOTHOCTH obocHOBaHa Clme U TEM, UYUTO CY6'I>GKTI>I
06pa30BaTeJ'II)HOFO nmponecca 3aMHTCPECOBAHLI B BBICOKHUX AKAACMHUYCCKUX M COUNHUAIBHBIX JOCTHKCHUAX
oOyuyaroluxcsi, 4eMy CocoOCTBYeT UX MaTeMaTUyecKas IpaMOTHOCTb.

HOCKOJ’II)Ky MaTe€MaThuiyCCKasa TIPaMOTHOCTb TIOHHMMACTCA KaK COBOKYIIHOCTDH 3HAHUM | YMCHPIfI,
O6€CH€‘II/IB3IOH_[I/IX ITOJIHOLICHHOC (bYHKHHOHHpOBaHHe YCJIOBCKAa B COBPECMCHHOM O6H.I€CTBC, €C pa3sBUTUC Y
IMKOJBbHHUKOB HeO6XOI[I/IMO HC TOJIBKO JIsI MOBBIIICHHUA PE3YJIbTATOB MOHHUTOpPHUHIA PISA, KaK Q)aKTa
A0Ka3aTCJIbCTBA BBITTOJITHCHHUA HpaBI/ITCHLCTBOM P® mnocraBiaeHHBIX nepea Hum Hpe3I/I)leHTOM 3aga4, HO "
IJIL pa3BUTUA pOCCHﬁCKOFO O6H.I€CTB8. B IICJIOM.

Jlannast paboyasi mporpaMma OpPHEHTHPOBAaHAa Ha ydammuxcs 7-9 kiaccoB. B mporpamme yduTBHIBarOTCS
BO3PACTHBIE U TMICUXOJIOTUYECKHE OCOOCHHOCTH IIKOJIFHUKOB JJAHHOTO BO3pacTa, 00YJAIOIIUXCS HA CTYyeHH
OCHOBHOTO 00111eT0 00pa30BaHMs.

IIporpamMmapaccuntana Ha34uacaBroj(l4yacBHenento).

Llesas mporpaMMel: pa3BUTHE CIIOCOOHOCTH ydauierocs (popMyIupoBaTh, IPUMEHITh U HHTEPIPETUPOBATH
MaTeMaTHKy B pa3HOOOpa3HBIX KOHTEKCTaxX. JTa CHOCOOHOCTh BKIJIIOYAET MAaTeMaTHYECKHE PACCYKACHU,
UCMOJb30BAaHUE MAaTEeMAaTUYECKUX IOHATHH, mpoueayp, (akToB W HMHCTPYMEHTOB, YTOOBI OMHCATh,
OOBSICHUTH U Npe/IcKa3ath siBjeHuss. OHa MOMOTaeT MOHATh POJb MATEMAaTUKH B MUPE, BHICKa3bIBATHXOPOILIO
000CHOBaHHbIE CYXJACHUS U TPUHUMAThH PEIICHUs, KOTOpble HEOOXOAMMbI KOHCTPYKTUBHOMY, aKTUBHOMY U
Pa3MBIIUISIONIEMY TpaXIaHUHY .

3amaum:

® pacrmo3HaBaTh MPOOIEMBI, BO3HUKAIOIINE B OKPYKAOIIEH AeHCTBUTEIHLHOCTH, KOTOPHIE MOTYT OBITh
pEIICHBI CPEeICTBAMU MAaTEMATHKH;

e (bopmMynupOBaTEITUIPOOIEMBIHAS3BIKE MATEMATHKH;

®  PEHIaTHITHIPOOIIEMBL,UCTIONB3yIMAaTEMATHIECKUE(DAKTHI METOIBL;



®  AHAJIU3UPOBATHUCIIOIB30BAHHBIEMETOABIPELICHNS;
® UHTEPHPETHPOBATHIIONYUYCHHBIEPE3YIbTATHICYY€TOMIIOCTABICHHONIIPOOIEMBI.

[Ipu npoBeneHnyn 3aHATUH MpeIaratoTcs cieayomue GopMbl paboThI:

® [IOCTPOCHUEAITOPUTMAICHCTBUM;

e (poHTaNIBHAS,KOIIayYCHUKMPAOOTAIOTCHHXPOHHOIIO Iy IPaBI€HUEM YU TEIS;

e paboTraBnapax, B3aUMOIIPOBEPKa;

®  CaMOCTOSATENbHAS,KOI 1Ay YCHUKU BBIIIOIHOTHH INBH Ty AJIbHBIE3a 1aHUABTCUCHUC 3aHATHS,
® [I0CTaHOBKAINPOOJIEMHON3aauNCOBMECTHOECEEPELLIEHUE;

e 00CyX/eHUEepEeLIeHUHBIPYIIax,B3auMOIPOBEPKABIPYIIIAX.

Conep:xxanueyuye0HOroKypca
7 knace

HpI/IMeHeHI/Ie YucCcll 1 ﬂeﬁCTBHﬁ Haa HUMH. Cyer n JCCATHYHAaA CUCTCEMaA CUUCICHUA. CroKeTHBIE 3aJa4u,
peumacMbIC C KOHIIA.

3anaun Ha nepenuBaHue (3anava Ilyaccona) u B3BemuBanue. Jlornueckuesagauu: 3a1a4u 0 «MyJIpeLax», o
JOKEIaxX U Te€X, KTO BCEr/la TOBOPUT MPaBy.

[lepBbie maru B reomerpuu. [Ipocreiimue reomerpuueckue urypbsl. Harmsinnas reomerpus. 3agauu Ha
paspe3aHue U mnepekpauBanue. Pazonenne oObeKTa Ha YacTU M COCTaBJIEHUE MOjenU. Pasmepsl 00bEKTOB
OKpY’Karolero Mupa (0T 3JIEMEHTapHbIX 4acTHIl 10 BCeneHHOH) JUINTENBbHOCTh IPOLIECCOB OKPYIKAIOLIETO
MHpa.

KomOuHnaTopHble3aiauu.
IIpencraBneHneaHHBIXBBUIETAOIUI, IUArpaMM, TPa(QUKOB.
ApudpmernueckruenanredpanyecKueBbIpaKeHNs:CBOMCTBAONIEPALlUHUITPUHSTHIX COTTIAIICHHI.

MopenupoBanrue M3MEHEHUM OKPYIKAIOIIEr0 MHUpa C MOMOIIbIO JMHEWHOW (PYHKIMHU. 3aadud MPAKTHKO-
OPUEHTHUPOBAHHOTO CO/ICPIKAHUS: HA JBUKEHHE, HA COBMECTHYIO paboTy.

FCOMeTpI/IHGCKI/Ie 3ala4yi Ha TIOCTPOCHHA U Ha HU3YUYCHUC CBONCTB (I)I/Il"yp, BO3HUKAKOINHUX B CUTyallUAX
MMOBCEIHEBHOM JKU3HH, 3a1a9 IIPAKTUICCKOr0 COACPIKAHUA.

Pemienne 3amad Ha BEPOATHOCTDH COOBITHII B peanLHoﬁ JKH3HU. OJIEMCHTBI TCOPHUU MHOKECTB Kak
O6’[>€I[I/IH$IIOH_ICC OCHOBAHHUC MHOTI'UX HaHpaBJ’ICHI/Iﬁ MaTCMaTHKHU. CTraTucTHYECKHE SIBJICHUA,
MMpEACTAaBJICHHLIC B pa3J'IH‘lH0fI q)opMe: TCKCT, Ta6nnua, cToj0YaTele W JIMHEHHBIC AuarpamMmel,
TUCTOTrpaAMMBI.

PemennereomeTpruiecknx3aiaqrcciae10BaTeIbCKOT0OXapaKkTepa.
8 kiacce

Pabora ¢ undopmarmeit, npeacraBieHHol B GpopMe Tabiull, JUarpaMM CTOJIOYATOW UM KPYroBOM, CXEM.
Bbruncnenue paccTosHUM HAa MECTHOCTH B CTaHJApTHBIX CHUTyalUsX M TNpUMEHEHHEe QopMysn B
MOBCEeIHEBHOM »kU3HU. KBasipaTHble ypaBHEHUS, aHATUTHYECKHUE U HEAHATUTUUECKHE METO bl PEIICHHUS.

Anrebpanyeckue CBSI3U MEXIY diieMeHTaMu Quryp: teopema [ludaropa, cooTHOIIEHUS MEXKTYy CTOPOHAMHU
TPEYrOJbHUKA), OTHOCUTENBHOE PACIIOJIOKEHNE, PABEHCTBO.

MatemaTuueckoe OMHMCcaHrue 3aBUCUMOCTH MEXAY IePEMEHHBIMU B pa3UYHbBIX Ipoleccax. MHTepnperanus
TPEXMEPHBIX U300pKEHUM, TTOCTPOSHUE DUTYD.

OnpeneneHneomnOKUU3MepeHus,onpeeIeHIEeIIaHCOBHACTYIUIEHUATOT OMIIMUHOTO COOBITHSL.



PemenneTHIIMYHBIXMaTEMaTHYCCKUX3a/1a4, TPEOY FOIIUXITIPOX 0K ICHU I TAIIAMOICITUPOBAHHSL.

9 kinacce

Hpe[[CTaBJICHI/IGI[aHHBIXBBI/II[CTa6HI/H_[.HpOCTBIGI/ICJIO)KHBIGBOHPOCBI.
HOCTpOCHI/ICMYJILTI/IHHI/IKaTI/IBHOfIMOI[CJIHCTpCMHCOCTaBJISIIOH_[I/IMI/I.3aI[aI-II/ICJII/IH_IHI/IMI/II[aHHbIMI/I.

PemeHne TUNMYHBIX 3a7a4 4Yepe3 CHUCTEMY JIMHEWHBIX ypaBHEHMM. KoymMuecTBeHHBIE pacCyKICHHs,
CBSI3aHHBIE CO CMBICIIOM 4YHCJIA, Pa3JIMYHBIMM IPEICTABICHUAMH YHUCEN, H3SIIECTBOM BBIYHUCICHUM,
BBIYHCJICHUSIMU B YM€E, OLIEHKON Pa3yMHOCTH PE3YJIbTaTOB.

PemennecrepeoMmerpuueckux3agay.

BeposTHOCTHBIE,CTATUCTUYECKUESBICHUAN3aBUCUMOCTH.

IIpakTHKO-OpUEHTHPOBAHHbBIE3aJaHH :MAaTEMATHYECKUEMOIEIIMBIIOBCEIHEBHOMKM3HU. [1nomanu
¢buryp. PeanpHast miaHumMeTpusi.

Br100pBEepHBIXYTBEPIKACHUIA.

3ajaun MPaKTUKO-OPUEHTHPOBAHHOTO COJCPKAHUs: HA JBH)KCHHE, HA COBMECTHYIO paboTy. Berumcienue
paccTosHUN Ha MECTHOCTH B CTAaHAAPTHBIX CUTYAlUsX U IPUMEHEeHHEe (JOpMYJI B TOBCETHEBHOM JKHU3HH.

AnreOpanueckue CBs3U MEXIy dneMeHTaMu ¢uryp: teopema [ludaropa, coOoTHOIIEHHUS MEXTy CTOPOHAMHU
TPEYroJbHUKA), OTHOCUTEIBHOE PACIIONIOKEHHE, PABEHCTBO.

Pemenue TCOMCTPHUUCCKUX 3aaad HCCICAOBATCILCKOI'O  XapaKTepa. MaremaTuyeckoe OIMCaHHE
3aBUCUMOCTH MCIKAY IICPEMCHHBIMU B PA3JIMYHBIX ITPOLIECCAX.

Paboracundopmariyeii,npeacraBieHHOMBPOPMETaOIUIL, TUAr pAMMCTOI0YaTONMITMKPYTOBOM, CXEM.
IInanupyemMbliepe3yibTaThI
Jluunocmmuuiepezynomamaol

FpaofcdaHCKoeeocnumaHue

® TOTOBHOCTHKBBIIOJHEHUIOO0S3aHHOCTEUTpaKJTaHMHA UpeaIn3alMUeronpas,yBaXxeHue 1pas, cB0001
1 3aKOHHBIX UHTEPECOB JIPYTUX JIFOEH;

® AKTUBHOEYYacTHEBX H3HHCEMbU.OpraHnu3aluu,MeCTHOrOCO00IIECTBA,POTHOTOKPAsH CTPAHBL;

¢ [IOHMMaHUEPOIUPAIUYHBIXCOLMAIBHBIXUHCTUTYTOBB)KM3HNYEIIOBEKA,

® [pEJCTaBICHHEOO OCHOBHBIX MpaBax,CBO00axX HOOS3aHHOCTIX IPaXkJaHUHA, COLMAIBHBIX HOpMax U
[IpaBUiIaxX MEXKIUYHOCTHBIX OTHOILIEHUN B [IOJIUKYJIETYPHOM u
MHOT'OKOH(EHCCHOHATbHOMOOIIIECTBE;

® TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOI ACATCIBHOCTH, CTPEMJICHUC K B3aUMOIIOHMMAHUIO U
B3aMMOIIOMOIIHU, AKTUBHOC Y4aCTHEC B IKOJIBHOM CaMOYITPAaBJICHUH.

Hampuomul{eCKoeeocnumaHue

® OCO3HaHHUE POCCHICKON IPaKIaHCKOU UJIEHTUYHOCTH B MOJIMKYJIBTYPHOM u
MHOTOKOH(ECCHOHAIbHOM OOIECTBE, MPOSBIECHUE UHTEpEca K TTO3HAHUIO POJHOTO SI3bIKA, HCTOPHUH,
KynbeTypbl PO, cBOETO Kpas, Hapoaos Poccuu;

e IIEHHOCTHOE OTHOLIEHWE K JOCTHXEHMAM cBoed PonuHbl- Poccun, K Hayke, UCKYCCTBY, CIIOPTY,
TEXHOJIOTUSIM, OOEBBIM MOJIBUTAM M TPYAOBBIM JOCTHKEHHUIM HapOaa;

e yBaXCHUE K cuUMBoiaM Poccuu, rocyapCTBEHHBIM IIpa3JHUKAaM, UCTOPUUYECKOMY U IPUPOJHOMY
HACJICIUIO U TaMATHUKAM, TPaIULHAAM Pa3HbIX HAPOJIOB, IPOKUBAIOIINX B POJHOM CTpaHE.

ﬂyxoeno-npaecm6eHHOeeocnumaHue



OpHUEHTAIMIHAMOPAJIbHBIELIEHHOCTHHOPMBIBCUTYALIUSIXHPABCTBEHHOT'O BBIOOPA;
TOTOBHOCTHOIIEHUBATHCBOCTIOBEICHUEUTIOCTYIIKH,[I0BEICHUEUTIOCTY KU IPYTUXTIOJEHC TO3UIIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM C yUETOM OCO3HAHHUSI MOCIIEICTBUN TOCTYIKOB;

AaKTUBHOE HETIPHUATHE ACOIUAIbHBIX TOCTYIKOB, CBOOO/Ia M OTBETCTBEHHOCTh JIMYHOCTU B YCIOBUSIX
WHIUBUAYATHHOTO U OOIIECTBEHHOTO MPOCTPAHCTBRA.

Dememuueckoesocnumanue

BOCIIPUUMYHUBOCTEKPA3ZHBIMBUAAMUCKYCCTBA, TPAAULTUAMUTBOPYCCTBYCBOCTONAPYTUX HAPOOOB,
IMMOHUMAaHHE YMOIIMOHAILHOT'O BO3ICHICTBU HCKYCCTBA,
OC03HaHI/IeBa)KHOCTI/IX}’I[O)KCCTBCHHOfIKy.]'IBTypBIKaKCpe,I[CTBaKOMMYHI/IKaHI/II/II/ICaMOBBIan(CHI/IH;
IMIOHUMaHUCUCHHOCTHUOTCUECTBCHHOIOMMUPOBOI'OUCKYCCTBA,POJTUITHNUYCCKUXKYJIBTYPHBIX Tpa,I[I/II_[I/Iﬁ
HAapOJHOI'0 TBOPUYECTBA,

CTPEMIICHUCKBBIPA)KCHUIOBPA3HBIXBUJAXUCKYCCTBA.

Dusuueckoesocnumarue

OCO3HAHHMEILIEHHOCTHKU3HU;
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0POBbIO U YCTAaHOBKA Ha 3/I0POBBIA 00pa3 KHU3HU (310pOBOE
MUTaHUE, COOJIOJCHNEC TUTHCHWYCCKUX IPaBWI, COATAaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHast pu3nUecKasi aKTHBHOCTH );

OCO3HAHUE MOCIICACTBUI M HETPUATHE BPEIHBIX MPUBBIUEK M HHBIX (OPM Bpena Jisi PU3HIECKOTO U
MICUXHYECKOTO 30POBbS;

coOJroJieHre TpaBwil O0€30MaCHOCTH, B TOM YHCJIC HAaBBIKM OE€30I1aCHOTO IOBEJCHUS B MHTEPHET-
cpene;

CIIOCOOHOCTh ~ QIANTUPOBATBHCSI K CTPECCOBBIM CHTYaIlMsIM W MEHSIONIUMCS  COLMATBHBIM,
MH()OPMAIMOHHBIM W TIPUPOJHBIM YCJIOBHSIM, B TOM YHCIICE OCMBICISAS COOCTBEHHBIA ONBIT U
BBICTpAaMBaHUE NAJIbHENIIEH LIENH;

YMEHUETIPUHUMATHCEOSHUYKUX,HEOCYKIasl;

yYMEHHE OCO3HABaTh SMOIIMOHAIBHOE COCTOSIHUE Ce0sl U JAPYTUX, YMEHHUE YIPABIATh COOCTBEHHBIM
SMOIIUOHATBEHEIM COCTOSIHUEM

c(hOpMHUPOBAHHOCTH HaBbIKa pe(ICKCUH, MPU3HAHNWE CBOETO MpaBa Ha OMMOKUA W TaKOTO Ke MpaBa
JIPYroro 4ejoBeKa.

Tpyoosoesocnumanue

YCTAHOBKA Ha aKTUBHOE YYacCTHE B PELICHUE MPAKTUYECKUX 3a7a4 TEXHOJOTUYECKON U COLMAIbHOU
HaMpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH,INIAHUPOBATh U CAMOCTOSTEIILHO BBIMOJIHATH TAKOTO
pona neATeIbHOCTD;

MHTEPECKIPAKTUIECKOMYHU3YUEHUIONPOPecCUuHNTpy 1apa3InuHOropo/ia,BTOMUUCIIEHA0CHOBE
IIPUMEHEHHUs] U3y4aeMOro MPeAMETHOTO 3HAHHUS;

OCO3HaHHE Ba)XHOCTH OOYyYEHHs Ha NMPOTSHKEHUU BCEW KM3HU U YCHEIIHOM mpodeccnoHanbHOM
NesITeIbHOCTH U pa3BUTHE HEOOXOAUMBIX YMEHH JJIsl 3TOTO;
TrOTOBHOCThAJANITUPOBATHCIBIPO(EeCCHOHATIbHOMCpEE;

YBAKEHUEKTPYyUPE3yJIbTaTaMTPyI0BOM JAESTEIbHOCTH;

OCO3HAHHBII BHIOOp M TMOCTPOCHHE HWHIMBUAYAILHOW TPAaEeKTOPHUH OOpa30BaHUS M HKU3HEHHBIX
IJTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

JKonoeuveckoesocnumanue

OpHEHTAIMsl Ha IPUMEHEHNUE 3HAHUM U3 COLMAIbHBIX U €CTECTBEHHBIX HAayK Ul PELICHMs 3a]ad B
00JIaCTH OKpYKAIOLIEH CpeIbl;
MOBBIIIEHUE YPOBHS 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa 3KOJIOrMYECKUX
Ipo0JIeM U IyTel UX pelleHus;



AKTUBHOCHENPUATUEICHUCTBUM, IPUHOCAITUXCPEAOKPYKAIOLIEHCPEE;
0CO3HAaHMECBOCHPOIMKAKI PaKJAHUHAUTIOTPEOUTEISIBY CIIOBUSXB3aMMOCBSI3UTIPUPOIHOI,
TEXHOJOTUYECKON U COLMAIIBHOM Cpelie;
rOTOBHOCTHKYYaCTHIOBIIPAKTHUECKONH A TENbHOCTUIKOIOTMUEeCKOHHAIPAaBICHHOCTH.

HeHHOCWluHayLIHOZOI’IOB’HClHu}Z

OpHEHTAlUsl B AEATEJBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX IPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTIXPA3BUTHAYEIIOBEKA, IPUPOABINOOIIECTBA, B3aUMOCBS3IXUEI0BEKACTIPUPOHON u
COLMAJIbHOW CpEeNIo;

OBJIAJICHUESI3bIKOBOMNYUTATEIILCKONKYIIbTYPOMKAKCPEICTBOMIIO3HAHUMUPA,;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMH HCCIIEAOBATEIbCKON NEATEIBHOCTH, YCTAHOBKA HA OCMBICIICHHE
OIbITa, HAONIOJCHUNA, TOCTYIKOB M CTPEMJICHHE COBEPIIEHCTBOBATH IIyTH JOCTHXKEHUS
WH/IMBUYaIbHOTO U KOJUIEKTUBHOTO OJIaronoyyusl.

Memanpeomemmuviepesyiomamol

Yyebnwvienosnasamenvuvieoericmeus

1) ba30oBbIeIOrHYECKUEAECHCTBHS:

BBISIBJIIThUXaPAKTEPH30BATHCYIIIECTBEHHBICIIPU3HAKUOOBEKTOB(SBIICHUA );

yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS JIJIsl 000OIICHUS U CPAaBHEHUS,
KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

C Y4eTOM IPEJIOKEHHOM 3a/1a4K BBISBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUUS B pACCMaTPUBAEMBIX
(hakTax, TaHHBIX U HAOIIOJCHUSX;
MpeIIaraTbKpUTEPUUISIBBIBICHUA3aKOHOMEPHOCTCHHTTIPOTUBOPEIHNIA;
BBISIBJISAThAC(PUIIMTHIMH(POPMALHH, TAHHBIX, HEOOX O IMMBIX IIPEIICHUATIOCTABICHHON 38144 H;
BBISBIISTHIIPHIUHHO-CIIC/ICTBEHHBICCBSI3UTIPHHU3YYCHU U BJICHHUHUIIPOIIECCOB;

JenaTb  BBIBOJBI C  HWCIOJB30BAHWEM  JIEAYKTUBHBIX M HWHAYKTHUBHBIX  YMO3AKIIIOUEHHH,
YMO3aKTIOUeHUN TI0 aHATIOTHH, (POPMYTUPOBATH TUIIOTE3BI O B3aUMOCBSI3H;

CaMOCTOSITENIbHO BBIOUPATh CIIOCOOBI pelIeHus 3a/1a4 (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEIICHUs,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

2) bazoBrienccienoBaTenbCKUEASHCTBUS:

MCII0JIh30BaThBOIPOCHIKAKUCCIIEI0BATEILCKUHMHCTPYMEHTIIO3HAHUS;

(bopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE PA3PhIB MEXKIYy PEabHBIM M JKEJIATEIIbHBIM COCTOSTHUEM
CUTYyaIllH, 00bEKTa, CAMOCTOSTEIIBHO YCTAHABIMBATh UCKOMOE U JIAHHOE;

dbopmupoBaTh TUNOTE3y 00 WMCTUHHOCTH COOCTBEHHBIX CYXKICHUW W CYXJACHUH JpPyrux,
apryMEHTHPOBATh CBOIO TO3HIINIO, MHCHUE;

MTPOBOIMTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY TUTAHY OTIBIT, HECIIOKHBIM 3KCIIEPUMEHT,He0O0JIbIITOe
UCCIIC/IOBAHKE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH OOBEKTa HM3YUYCHHS, MPUYUHHO- CIICIACTBEHHBIX
CBSI3€H U 3aBHCUMOCTEH 00bEKTOB MKy COOOM;

OILIEHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIIMH, MTOJYUYCHHON B XOJ€ MCCIIeIOBAHUS
(3KCTIEpUMEHTA);

CaMOCTOSITENTILHO  (DOPMYITHPOBaTh OOOOIIEHUST W BBIBOJALI IO pe3ysbTaTaM IPOBEICHHOTO
HaOJTI0ICHUS, OTTBITA, HCCIICIOBAHUS, BIAICThHHCTPYMEHTAMHOIIEHKHAIOCTOBEPHOCTHIIONYYCHHBIX
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3MPOBATh BO3MOXKHOE JANbHEHINEE pPa3BUTHE IMPOIECCOB, COOBITUH W WX IOCICIACTBUS B
AQHAJIOTHYHBIX WJIM CXOJHBIX CHUTYAIlMsIX, BBIIBUTATH MPEAMOIOKEHHS 00 MX Pa3BUTHH B HOBBIX
YCIIOBHSIX 1 KOHTEKCTAX;

3) Paboracundopmarueii:



MPUMEHSTH Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOMCKE U 0TOOpE MHPOPMALIUU HITH
JTAHHBIX U3 HICTOYHUKOB C YYETOM IPEJIOKEHHOW yueOHOM 3a1auu 1 3alaHHBIX KPUTEPHEB;
BBIOMPATH,aHATTM3UPOBATH,CUCTEMATH3UPOBATbUNHTEPIPETUPOBATEUH(OPMALIUIOPA3TUYHBIX BUOB
1 (hopM Ipe/ICTaBICHNUS;
HAXOJUTHCXOAHbIEAPTYMEHTHI(ITOATBEPK 10U EUITHOIIPOBEPTaAIOIIUEOTHYUTYKEHICI0, BEPCHIO) B
pa3IMYHbIX HH(GOPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO OPMY IpeICcTaBICHH HHPOPMALIMK U WLTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOH rpadukoil 1 1X KOMOMHALIUAMU;
OLICHMBAaTh HAAEKHOCTb MH(POPMALUH IO KPUTEPUSAM, MPEIJIOKEHHBIM  I€1arOTHYECKUM
paboTHUKOM UK CHOPMYITUPOBAHHBIM CAMOCTOATEIILHO;

3¢ (heKTUBHO3aMOMUHATHHCUCTEMATU3UPOBATHHH(POPMAITHIO.

VuueepcanvnvieyuebHvleKOMMYHUKAMUBHBIEOCUCMBU.!

1) O6uienue:

BOCIPUHUMATh U (POPMYJIMPOBATH CY>KIEHHUS, BbIpaXKaTb 3MOLMU B COOTBETCTBUU C LEISMU U
YCIOBUSMU OOIEHUS;

BbIpakaTbCceOs (CBOIOTOUYKY3PEHUS )BY CTHBIXUITUCBMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEpOAIbHBIECPEACTBAOOIIEHNUS, TOHUMATh3HAYCHUECOMAIbHBIX 3HAKOB, 3HATHU
pacro3HaBaTh MPEAIOCHUIKNA KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI;
[IOHMMaTb HAaMEpPEeHMs JAPYTHX, IPOSBIATh YBAXKHUTEIbHOE OTHOIIEHHWE K COOECeAHMKY M B
KOPPEKTHOH Gopme (HOopMyITHPOBATH CBOU BO3PAKECHUS;

B XOj€ aAMajora U (WiM) JUCKYCCHM 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl U
BBICKa3bIBaTh MJIEW, HALIEJICHHBbIE Ha pEIIEHUE 3aJauyd M IOojJIep)KaHue OJaroxenaTesIbHOCTH
o0IIeHYS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHHUAMHU JPYIMX YYaCTHUKOB JHaliora, OOHapy»XuUBaTh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

MyOJUYHO TPEJACTAaBISATh PE3YJNbTaThl BBIOJHEHHOTO OIbITa (IKCIEPUMEHTa, HCCIEJOBaHMS,
MIPOEKTA);

CaMOCTOATENIHO BbIOMpATh (hOopMaT BBICTYIUICHHS C YYETOM 3ajJiay MPE3EHTAIMd U OCOOCHHOCTEH
ayJIMTOPUHU U B COOTBETCTBUHU C HUM COCTABJISITh YCTHBIE U MHCbMEHHBIE TEKCTHI C HCIIOIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEPHAJIOB;

2) CoBMeCTHasIIEATEIBHOCTb:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYAIbHON pabOTHI MPHU pElICHUU
KOHKpeTHOW mpoOiemMbl, OOOCHOBBIBAaTh HEOOXOIMMOCTh TPUMEHEHUs TPYNIOBBIX (HopM
B3aUMO/JICVCTBUS TP PEIICHUU TOCTABJICHHOW 3a1a4u;

NPUHUMATH 11€JIb COBMECTHOU NIE€STEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIECUCTBUSA MO €€ JTOCTHUKEHUIO:
pacrmpenensaTh poJjid, JOTOBAPUBATHCS, 00CYKIATh TIPOIIECC U PE3YIhTAT COBMECTHON PabOTHI;

yMeTh 0000IIaTh MHEHUsI HECKOJBKUX JIOJCH, MPOSBIATH TOTOBHOCTH PYKOBOIHTH, BBITIONHSTH
MOPYYECHUS, TIOTUUHATHCS;

MJIAHUPOBATh OPTaHU3AITUI0 COBMECTHOW PabOThI, OMPEEATh CBOIO POJIb (C yU€TOM MPEATOYTCHHMA
U BO3MOXXHOCTEH BCEX YYACTHUKOB B3aWMOJECHCTBHUA), pacHpelessiTh 3aJaud MEX]Iy 4WICHaMU
KOMaH/Ibl, Y4acTBOBaTh B TPYMIOBLIX (hopMax paboTsl (00CyxkaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBD) U UHBIE);

BBITIOJTHATH CBOKO YacTh PaOOTHI, JOCTUTATh KAYECTBEHHOTO pe3yJibTaTa IO CBOEMY HAIMPABICHUIO U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMU KOMaH/bI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OONMHA TPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO
chopMyITUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS,



CpaBHHUBATL PC3YJIbTATHI C HCXOI[HOP'I 38.,[[21‘16171 1 BKJIAaJ KaXAO0ro 4ji€Ha KOMaHAbl B JOCTHUXCHUC
PE3YyJIbTAaTOB, PA3ACIATH C(pepy OTBCTCTBCHHOCTU W IIPOSBJIATH T'OTOBHOCTHL K MPCAOCTABJICHUIO
oT4eTa nepes rpymnmoun.

3) YHuBepcanbHbIeyYeOHbICPETy I TUBHBICACHCTBUSL:

CaMOOpraHu3aLus:

BBISBJIATHIPOOIEMBLISIPELIEHUSIBXKU3HEHHBIXU YUEOHBIX CUTYallUsX;

OPUEHTUPOBATbCSI B PAa3IMYHBIX MOJAXOAAX MPHUHATUSA pELIeHUH (MHIUBUIYalbHOE, NPHUHSITHE
pellieHns B Ipynie, NPpUHIATHE PELLICHUN TPYyNIoN);

CaMOCTOSITEJIbHO COCTaBJISATh aJITOPUTM peIIeHHs 3ajadd (WIM €ro 4acTh), BbIOMpaTh crocod
pemieHust y4eOHOW 3aJaud C yYeTOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIPEIaraéMble BAPUAHTBI PEILICHUN;
COCTaBJIAThIUIAHACHCTBUI(ITaHpeaI3allMMHaMeUYeHHOT 0JITOPUTMAPELICHNUS ), KOPPEKTUPOBATh
IIPEI0KEHHBIN AITOPUTM C YUETOM IOTYUYEHHsI HOBBIX 3HaHUN 00 N3y4aeMOM OOBEKTE;
JeaTbBBIOOPUOPATHOTBETCTBEHHOCTH3APEILICHUE;

CaMOKOHTPOJIb!
BJIaJI€THCIIOCOOAMUCAMOKOHTPOJIS,CAaMO-MOTHBALIUNU PE(DICKCHN; 1aBaThaIeKBATHYIOOLICHKY
CUTyalluu Y NpeaJiararh IjlaH €€ U3MEHEHUS;
YYUTBHIBATbKOHTEKCTUIIPEABHICTHTPY THOCTH,KOTOPHIEMOTY TBO3HUKHY THIIPUPEIICHUN Y4eOHOH
3aJ1a4uM, aanTUPOBaTh PEIIEHNE K MEHSIOLIUMCS OOCTOATEILCTBAM;
O0BSICHATEIIPUYMHBIIOCTHKEHU A (HETOCTH)KEHUS ) pe3yIbTaTOBAEATEIbHOCTH,1aBaThOLIEHKY
IPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh IIO3UTUBHOE B MPOMU30LIE/IIEH CUTYallUH;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, H3MEHHUBILUXCS CUTYaLUMH,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATbCOOTBETCTBUEPE3YJIbTATALICIINN YCIOBUAM;

SMOLMOHAIbHBIMUHTEIIEKT:
pa3nuyaTh,Ha3bIBATbUYTIPABIATECOOCTBEHHBIMUAMOLUAMUUAIMOLUSIMUAPYTHX; BEISIBIATEU
aHAJIN3UPOBATh PUYMHBI SMOLUI;

CTaBUTHCEOSHAMECTO/IPYTOr04eI0BEeKa, TIOHUMAaTbMOTUBBIMHAMEPEHUS IPYTOr0;
PEryIupoBaThCIOCOOBBIPAKEHUAIMOLIHIA;

MPUHATHECEOAUPYTUX:

OCO3HaHHO OTHOCHUTBCS K APYTOMY UYEJIOBEKY, €r0 MHEHHIO; IPU3HABaTh CBOE MIPABO HA OLIMOKY
UTAKOE K€ PaBO JPyroro; NpUHUMaTh ce0s U APYTUX, HE OCYKJas;

OTKPBITOCThCEOEU JPYTUM;

0CO3HaBaTbHEBO3MOKHOCTBKOHTPOJIIMPOBATEBCEBOKPYT.

Ilpeomemmnviepesynomamaol

7 kJjace

1) ymeHune cBOOOIHO ONEpPUPOBATh MOHATHIMHU: MHOXKECTBO, ITOJIMHOXKECTBO, OTIEPALIMH HAJl MHOYKECTBAMH;
yYMEHHE HCIONIb30BaTh rpaduyecKkoe MpeACTaBICHUE MHOXECTB JUIsl OMUCAHHUS pealbHBIX IPOLIECCOB U
SIBIIGHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

2) YMCHUC CBO60,Z[HO ONCpHUpOBaTh MOHATUAMU: ONPCACICHUC, AKCHOMA, TCOpPEMaA, MAO0KA3aTCIbLCTBO,
PaBHOCHUJIBHLIC (I)OpMyJII/IpOBKI/I YTBep)KHCHHﬁ, 06paTHoe U TIPOTHUBOIOJJOXHOC YTBCPKACHUC, YMCHHUC
MNPUBOJAUTHL NPUMEPBI U KOHTPIIPUMCPBI; YMCHUC BBIBOAUTH (I)OpMy.TIBI U MMPUBOJUTH NOKa3aTCIILCTBA, B TOM
YHUCJIC MCTOAOM «OT MMPOTUBHOI'0» U METOAOM MaTeMaTH4eCKOi HWHAYKIWUH,

3) ymenue CBOOOTHO OMEPUPOBATh MOHATHIMHU: HATYPaIbHOE YHCIIO, MIPOCTOE U COCTABHOE YHCIIO, IENI0C
YUCJIO,MOAYJIb  YHCIIA,00bIKHOBEHHASAIPOOb U JECATUYHASIPOOB,CTaHIAPTHRIMBHUIUNCIIA, PAIIMOHATIEHOE
WUPPAIMOHAILHBICYHCIIa;MHOKECTBAHATY PATbHBIX, IIEJTBIX,PAIIMOHATILHBIX, IEHCTBUTEIIbHBIX



(BELLIECTBEHHBIX) 4YHCEI, YMEHHE CpaBHMBATh M YIOPSJOYMBATh YWCIA, MPEIACTAaBIATh 4YHCIa Ha
KOOPJAMHATHOM NPAMOM, OKPYIJISITh YNCIIA, AEaTh IPUKHUIKY U OLEHKY pe3y/ibTaTa BEIUMCICHU;

4) yMmeHue I0Ka3bpIBaTh M HCIOJIB30BATh NMPU3HAKK AeauMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusnaku
JETMMOCTH CyMMBI U TIPOM3BEIICHUS IEIBIX YHUCEN NP PEHICHUH 3a7a4;, YMEHHUE HAXOJIUTh HAMOOJIBIITHI
oOIIMi IeNUTeNIb U HAMMEHbIIIEE 00IIIee KPaTHOE YUCEN M MCIIOJIb30BaTh UX MPHU PEIICHUH 3a1a49, IPUMEHSATh
anroput™M EBKIWaa; ymMmeHue CBOOOIHO OINEPUPOBATHh MOHATHEM OCTaTKa IO MOAYJ0, HaXOJUTh OCTaTKH
CyMMBI M TIPOM3BEIICHUS 10 JAaHHOMY MOJYJIIO; YMEHHUE 3alUChIBaTh HATYpaJbHBIC UWCIA B PA3TMYHBIX
MO3UITMOHHBIX CHCTEMaxX CYHCIICHHS, NMPEeoOpa3oBHIBATh 3aMHCh YWCIA U3 OJHOW CHCTEMBI CUHCICHUS B

APYTYIO;

8 Kiacc

1) ymeHue cBOOOIHO ONMEPUPOBATH MOHATHSIMU: YHCIOBOE M alreOpandecKoe BhIpaKEHHE, aareopandeckas
Ipo0Ob, CTETEHb C LEJIBbIM MOKa3aTelieM, apu(pMETHICCKH KBaJpPaTHBIH KOPEHb, OJHOYJICH, MHOTOYJICH;
YMEHHE BBITIOJIHATH MPeoOpa3oBaHusi MHOTOWICHOB, B TOM YHCIIE Pa3NIoKeHUE HA MHOXKUTEIH;

2) yMeHHue CBOOOJHO OIEPHPOBaTh MOHSATHSIMHU: TOXKIECTBO, TOXKICCTBEHHOE MPeoOpa3oBaHUE, YHCIOBOC
PaBEHCTBO, ypaBHEHHE C OJIHOM [IEPEMEHHOM, JTMHEMHOE ypaBHEHUE, KBAJAPAaTHOE YpaBHEHUE, HEPABEHCTBO;
yYMEHHE pelllaTh JMHEWHbIE U KBaIpaTHbIC YPaBHEHUS;

3) ymeHue CBOOOJHO ONEPUPOBATH IMOHATHSIMHU: 3aBUCUMOCTb, (PYHKIMs, rpaduk (QYHKIHHU, BBIIOIHATH
uccieoBanne (GpyHKIUHM, YMEHHE CTPOHUTH rpaduku (pyHKIUMHA, BBIIONHATH NMpeoOpa3oBaHUsl TpaguKoB
(GyHKUMH; yMEHUE HCIOIb30BaTh I'papUKH JUIsl UCCIIEA0BAHMS TPOLIECCOB U 3aBUCUMOCTEH;

4) yMeHHe peliaTh 3aa4d pa3HbIX THIIOB, B TOM YHCIIC HA MPOLEHTHI, 0 U YacTH, IBHKEHHE, paboTy,
I[EHy TOBapOB U CTOMMOCTh MOKYNOK W YCIyT, HAJOTH, 33/Ja4yd M3 00JacTh yHpaBliEHUS JUYHBIMH U
ceMeMHbIMU (PUHAHCAMU; YMEHHE COCTABJISATH BBIPAKCHUS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI IIO
YCIIOBUIO 3a/1ayM, MCCJEN0BaTh IOJYUYEHHOE pEIIeHWE W OLIEHMBATh IPaBAONOJ00HOCTh MOTYyYEHHBIX
pe3yJIbTaTOB;

5) ymeHue cBOOOHO ONEPUPOBATH MOHATHIMHU: CTOJIOMKOBBIC H KPYTrOBBIC JUArPAMMBbI, TaOJHUIIbI, CPEIHEE
3HaueHWe, MeJuaHa, HauOoJblllee U HaUMEHblllee 3HAUYEHHME, pAacCEeMBaHUE, pa3Max, JUCHEepcUs u
CTaHJIapTHOE OTKJIOHEHHE YHUCIIOBOTO Habopa, CTATUCTUYECKHE JIaHHBIE, CTaTUCTHYECKas yCTOMYHBOCTb,
IPYNIUPOBKA JAHHBIX; 3HAKOMCTBO CO CIy4yailHOW HM3MEHYHMBOCTBIO B NPUPOJIe U OOLIECTBE, yMEHHE
BbIOMpaTh CHOCOO TMpeAcTaBieHUs HWH(OPMALMK, COOTBETCTBYIOIIMN MPHUPOAE JAaHHBIX U LEJISIM
HCCIIEIOBaHMs; aHAJIM3UPOBAaTh U CPaBHUBATh CTATHCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX MEepeOOpoB, B
TOM YHCJIe ITPH PELICHUHU 3ajay U3 IPYTUX YUeOHBIX TPEIMETOB;

6) yMmeHHe CBOOOTHO OIEPHUPOBATH MOHATHSAMH: TOYKA, MPsMas, OTPE30K, JIyd, yroji, AJIHHA OTPEe3Ka,
NapajyieIbHOCTh M NEepHeHIUKYJISAPHOCTh MNPSAMBIX, OTHOIIEHHE <JIeKAaTh MEXIy», IPOeKLus,
NEPIEHINKYIISAp U HAKIIOHHAS; YMEHUE CBOOOHO ONEPUPOBATH MOHATHSIMU: TPEYTOJIbHUK,PABHOOEPEHHBII
TPEYTOJIbHUK, DPAaBHOCTOPOHHUM (NMPaBWIBHBIA) TPEYroJbHUK, MPSAMOYTOJbHBI TPEYroJbHUK, YToj
TPEyroJIbHUKa, BHEIIHUN yrojl TPeyrojibHUKa, MeluaHa, BBICOTA, OMCCEKTpUCA TPEYroJibHUKA, JIOMaHasi,
MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, HapajienorpaMM, poM0O, MpsIMOYTOJbHUK, Tparenus, OKpy>KHOCTb U
KpYT, HEHTPaJIbHBIA YTroJ, BOMCAHHBINA YTroJl, BIMCAHHAs B MHOTOYTOJBHUK OKPYKHOCTb, OITUCAHHAS OKOJIO
MHOT'OYT'OJIbHUKA OKPYXHOCTB, KacaTelIbHasl K OKPYXHOCTH;

7) yMeHue cBOOOJHO ONEpHPOBATh MOHATHSIMHU: paBHbIC (QUTYPHI, PABHbIC OTPE3KH, PABHbBIC YIJIbI, PAaBHbBIC
TPEYroJIbHUKK, IIPU3HAKA  PABEHCTBA  TPEYrOJbHHUKOB, IIPU3HAKM  PAaBEHCTBA  IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB;

8) ymeHue CBOOOJHO ONMEPHPOBATH MOHATHUAMH: JIMHA JIMHUHM, BEIWYHMHA yTIjia, TPUTOHOMETPHUECKHUE
(GyHKIUU YTJIOB TPEYrojibHUKA, IUIOUIaAb (UIypbl; YMEHHE BBIBOAUTH W HCIIOJIB30BAaTh (POPMYJBI IS
HaXOXJCHUA JJIMH, IUIoUiaJed M BEJIMYMH YIJIOB; YMEHHE CBOOOJIHO OmepupoBath GopMmyiamu,
BBIPXKAIOIIMMICBOWCTBAN3YYECHHBIXQUTYDP;YMEHUEUCTIOIb30BaTHCBOICTBAPABHOBEIMKUX I



PaBHOCOCTaBJICHHBIX (puryp, Teopemy Iludaropa, TeopemMbl KOCHHYCOB U CHHYCOB, TEOPEMY O BIIMCAHHOM
yriie, CBOMCTBA KacaTeNbHBIX U CEKYIIMX K OKPYKHOCTH, (POPMYJIbI IIOMAAN TPEYTOIbHUKA, CYMMBI YTJIOB
MHOTOYTOJIbHUKA TPU PEHICHUH 3aJ]]a4; YMEHUE BBINOJIHITh U3MEPEHHUs], BBIUMCICHUSI U CPaBHEHUS JUIMH,
paccTosiHuM, YIJIOB, IUIOMIAJCH; yMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPYIKAIOIIEM MUPE;

9) yMeHue BHIOMpATh MOJAXOASAIIMN METOJ Ul PELICHHs 3aaud, MPHBOIUTH MPUMEPHl MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIC M OOIIECTBEHHOMN JKM3HHU, PAclio3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B
HCKYCCTBE; YMEHHE OINMCBIBATH OTACIIbHBIC BBIJAIOIIMECS PE3yJIbTaThbl, IIOJyYCHHBIE B XOJE pa3BUTUSA
MAaTE€MaTUKHU KaK HayKH; IPUBOJUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHONHU
BCEMHUPHOM UCTOPHH.

9 kJaacce

1) YMCHHC CBO6OI[HO OIICpHUPOBATH IIOHATUAMMU: BbBICKA3bIBAHUC, HCTUHHOCTb U JIOXKHOCTH BBICKaSBIBaHI/Iﬁ,
Ooncpanv Haa BbICKA3bIBAHUAMU, Ta6J'II/II_II)I HUCTHUHHOCTH,; YMEHUC CTPOUTH BBICKA3bIBAHUA U PACCYXKICHHUAHA
OCHOBC JIOTUYCCKHUX IIPABHJII, PCHIATDH JIOTUYCCKUEC 3ada4M;

2) yMeHue CBOOOTHO OIEPUPOBATH IMOHITUSMH: YHCIOBOE M aIreOpanyecKoe BBIPAKEHHE, KOPCHb
HATYpaJbHON CTENEHH OOJBIIE €MHMIIBI, CTETIEHb C PAMOHAIBHBIM MTOKa3aTeJIeM, OJHOUYICH, MHOTOUJICH;
YMEHHUEBBINOJHATHPACYETHITOPOPMYIIaM, IPe00Pa30BaHUAIICIBIX, TPOOHO-PAIIOHATEHBIXBBIPAKECHHIN
BBIPA)KEHUI C KOPHSAMM;

3) YMCHUC CBO6OI[HO OIICpUPOBATh NOHATUAMU: YMCHUC PCIIATH JIMHEWHBIE U KBaApPATHBIC YpPaBHCHU,
,Z[pO6HO-paHI/IOHaHI>HbIC YpaBHCHUS C OJIHOM HepeMeHHOﬁ, CHCTCMbI ypaBHeHHﬁ, J'IPIHeﬁHBIe, KBaJApaTHLIC U
,Z[pO6HO-paHI/IOHaHI>HbIC HCPaBCHCTBA C OJIHOM HCpCMeHHOﬁ U UX CUCTEMbI, 3HAKOMCTBO C YPABHCHUAMU U
HCPABCHCTBAMMU C IIAPaAMCTPOM;

4) ymeHue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: yMEHHE CBOOOJHO OIEPUPOBATH MOHATHAMH: IpsMast
IPONOPLMOHANIBHOCTh, JHHEWHas (QYHKUUsA, KBajapaTuyHas (yHKIUsS, oOpaTHas NpPONOPLUOHATBHOCTD,
napabouia, runepoosa, KyCouHo-3aJaHHast GyHKIUS; IPH PELLIEHUH 33aa4 U3 IPYruX y4eOHBIX MIPEIMETOB U
peasbHOM JKU3HU; YMEHHUE BbIpa)kaTh (POpPMyJIaMU 3aBUCUMOCTH MEXKIY BETUYUHAMU;

5) ymenue cBOOOIHO ONEPUPOBATh MOHATHIMHU: ITOCIEI0BATEILHOCTh, OrpaHHUEHHAS TTOCIIEA0BATEILHOCTD,
MOHOTOHHO BoO3pacTaromas (yObIBaromias) MOCIe0BaTeIbHOCTh, apudMeTnueckass M TeOMeTpUYecKas
MMpOrpeCCUuu; YMCHUCOMMNCBIBATbU3aaBATHIIOCIICA0BATCIIbHOCTHU,BTOMYHCIICCIIOMOIIBIOPECKYPPCHTHBIX
(dbopMyI1; yMEHHE UCIOJIB30BaTh CBOMCTBA MOCIEA0BATENbHOCTEN, (OPMYJIBI CYMMBI U OOLIET0 4jieHa IpH
pEe€IICHUU 3a/la4, B TOM YHUCIIC 3aa4 U3 APYrux yqe6H},1x npeaAMETOB U peanLHoﬁ KHU3HHU,; 3HAKOMCTBO CO
CXOAMMOCTBIO MOCIIEOBATEILHOCTEN; YMEHHE CyMMHpOBaTh OECKOHEYHO YOBIBAIOIIME T€OMETPHUYECKHE
IIPOIPECCUN;

6) yMmeHue CBOOOJHO OIEPUPOBATH MOHATHSIMH: JJIMHA JHHUH, BEIMYMHA YT, TPUTOHOMETPHUYECKHE
(GYHKIMU YTJIOB TpPEyrojbHHKA, IJIOMIAAb (UTYphl; YMEHHE BBIBOJUTH U HCHOJIB30BATH (HOPMYJIBI IS
HaXOXJEHHUA JUIMH, IUIOMIAJe M BEJWYMH YIJIOB, yMEHHE CBOOOJHO OHepupoBaTh (opMyJaMH,
BBIPQKAIOUIMMH CBOWCTBA W3YYEHHBIX (UTYyp; YMEHHE UCIOJb30BaTh CBONCTBA pPAaBHOBEIUKUX U
PaBHOCOCTaBIIEHHBIX GUryp, Teopemy [ludaropa, TeopeMbl KOCHHYCOB M CUHYCOB, TEOPEMY O BIHCAHHOM
yriie, CBOMCTBA KacaTelbHbBIX U CEKYIIUX K OKPYKHOCTH, (POPMYJIbI TUIONIAAN TPEYTOIbHUKA, CyMMBbI YTJIOB
MHOT'OYT'OJIbHUKA TIPU PEUICHUM 33]a4; YMEHHE BBINOIHATh U3MEPEHUS, BBIUUCICHUS U CPAaBHEHUS JJIUH,
paccTosiHuM, YIJIOB, IUIOMIAJeH; yMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPYKAIOILIEM MUPE;

7) yMmeHne CBOOOJHO OINEPUPOBATH IMOHATHUSMH: IBM)KEHHE HA IUIOCKOCTH, IMapaulebHBI MepeHoc,
CUMMETpHSI, TTOBOPOT, MpeoOpa3zoBaHue MOA00us, moaodue (Guryp; pacrno3HaBaTh paBHbIE W TMOJAOOHBIE
(burypsl, B TOM 4uciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE U CPEId MPEIMETOB OKpYKaroleld 00CTaHOBKH,
yMEHHE HUCII0JIb30BaTh F€OMETPUUECKHE OTHOIICHUS [Tl PEIICHU 3a/1a4, BOZHUKAIOIINUX B pealbHONKU3HU;



8) yMeHne cBOOOIHO OMEPUPOBATH CBOMCTBAMU F€OMETPUYECKHUX (DUTYP, CAMOCTOSTEIBHO (OPMYIHPOBATH
OTIpEIeJICHUS] U3y4aeMbIX (DUTYD, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPHUYECKHUX (puryp,
00OCHOBBIBATh WJIM OMNPOBEPraTh HX; YMEHHE IPOBOAWUTH KIACCH(PHUKANNIO (GHUTYp IO Pa3TUIHBIM
MPHU3HAKAM; YMEHUE BBITIOJIHITh HEOOXOIUMBIC JIOTIOHUTEIIBHBIC TIOCTPOCHHUS, UCCIIEI0BATh BO3MOXHOCTb
MPUMEHEHHS TeOpeM U GOPMYJI JJIsl pEIICHUs 3a/1a4;

9) yMeHue BBIOMPATh MOAXOASAIIMI METOJ JUIsl PELICHHs 3aJa4yd, MPUBOJUTH MPUMEPhl MATEMATHYCCKHX
3aKOHOMEPHOCTEH B MPHPOJIE U OOIIECTBEHHOHN XKU3HU, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB MaTEMAaTHKH B
HCKYCCTBE; YMEHHE OIMCBIBATH OTACIBHBIC BBIIAIOIIMECS PE3YJIbTaThl, IOJYYECHHBICE B XOJIE DPa3BUTHS
MAaTE€MaTUKU KaK HayKH; [IPUBOJUTH IPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHONHU
BCEMHUPHOM UCTOPHH.



TeMaTn4yeckoeIaHMPOBAHUE

Ne Tema Koa- HMara DJIeKTPOHHbBIE
BO (undposbie)
1aco 00pa3oBaTe/bHbIe
B pecypesl
1. | IlpumeHeHue YKcea U JCHCTBUI HaJ 1 https://demo.mcko.ru/test
ogin=test mqgch-
6 2021 2

2. Cuer 1 JgecaTUYHas CUCTEMA 1 https://ent-
CUHCJICHHUS. test.online/ru/single/

3. CroeTHbI€ 3a/1a4M, PEIIAEMBbIE C 1 https://eqovreader.kz/te
KOHIa sty-ent-po-

matematicheskoj-
gramotnosti/

4. | 3ajauu Ha HepenUBaHKE 1 https://egovreader.kz/te
(3agaua Ilyaccona) u sty-ent-po-
B3BEILINBAHUE matematicheskoj-

gramotnosti/

5. Jlornueckue 3aauu: 3aga4u O 1 https: /lent-
«MyZzpenax», O JDKeUax u Tex, test.online/ru/single/http
KTO BCCIr/JIa TOBOPHT IIPABIY s://demo.mcko.ru/test/?l

ogin=test mqch-
6 2021 2

6. | IlepBbie maru B reoMETpHH 1 https://resh.edu.ru/

7. | I[IpocTelimme reoMeTpU4IECKHe 1 https://demo.mcko.ru/te
(urypsr st/?login=test mgch-

6 2021 2

8. | HarmsmHas reoMeTpus. 1 https://resh.edu.ru/

9. | 3amauu Ha paspeszanue u 1 https://eqovreader.kz/te
NEpCKpanBaHuc St‘ f'ent'QO'

matematicheskoj-
gramotnosti/

10. | Pa3Ouenue 06bEKTa Ha YACTH H 1 https://eqovreader.kz/te
COCTAaBJICHUE MOJCIIH. sty-ent-po-

matematicheskoj-
gramotnosti/

11. Pazmepbl 00BEKTOB 1 https://resh.edu.ru/

OKpY>Karolero mupa (ot
3JIEMEHTAPHBIX YaCTHII 10
BcenenHnoit) nauTensHOCTb
MPOIIECCOB OKPYKAIOIIET0 MHUPA.
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12. | KomOunatopHbie 3a1a4m. https://ent-

test.online/ru/single/

13. | KomOunaropusie 3amaun

14. | IpencrapiaeHne TaHHBIX B https://egovreader.kz/test
BU/JIC TAOJIUII, JUATPAMM, y-
rpaduKoB. ent-po- . _

matematicheskoj-
gramotnosti/

15. | Apudmernueckue u https://demo.mcko.ru/te
alreOpanvecKue BhIPasKCHU: st/?login=test_mqch-
CaoiicTBa onepanuil 1 IPUHATBIX 6 2021 2
COTJIAILICHUM.

16. | IIpoBepounas pabora: «Pemnienue https://ent-
3amay anreOpanvyecKuM METOIOM test.online/ru/single/

17. | MonenupoBanue n3MeHeHHit https://resh.edu.ru/
OKpY>KaroIIero Mupa ¢ OMOIIIbI0
JIuneiiHoM QyHKIMH.

18. | MoxaenupoBaHHe W3MEHEHHIA https://resh.edu.ru/
OKpy Karomero Mupa ¢ TOMOIIIBIO
JUHENHON QYHKIUH.

19. | 3ajauu nMpakTUKO- https://ent-
OPHCHTHPOBAHHOTO test.online/ru/single/
COJICp)KaHUs: Ha JIBIDKCHUE, HA
COBMECTHYIO paloTy.

20. | [TpoBepounas paboTa: https://egovreader.kz/te
«3a1a4uu TPaKTUKO- sty-ent-po-
OPUEHTHUPOBAHHOTO matematicheskoj-
CoJIep KaHMs :Ha gramotnosti/
JBUKCHHE, Ha
COBMECTHYIOPAOOTY.

21. | T'eoMeTpHUecKHE 3312491 HA https://demo.mcko.ru/te
MOCTPOCHUS U Ha U3YUYCHHE st/?login=test_mgch-
CBOMCTB ¢uryp, 6_2021 2
BO3HHUKAOIINX B CUTyaIHsIX
MMOBCEIHEBHOM KM3HH, 3a1a4
[TpakTHYECKOTO COJCPKAHMSL.

22. | TeomeTpruecKkre 3a1a9n Ha https://ent-
MOCTPOCHUS U Ha U3yUYECHHE test.online/ru/single/
CBOMCTB ¢uryp,

BO3HUKAOIINX B CUTYyaIHsIX
MMOBCEIHEBHOM KU3HU, 3a71a4
[TpaKTHYECKOTO COJICpIKAHHSI

23. | Perienue 3aa4 Ha BEPOSTHOCTD https://resh.edu.ru/
COOBITHIA
BpEaJbHOM YKM3HH.

24. https://ent-

DNeMeHTHI TCOPHUH MHOKCCTB KaK

00BEIUHSIOIIEE OCHOBAHUE MHOTHX

HanpaBneHuii MaTeMaTHKHU.

test.online/ru/single/
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25. | DeMEHTBI TEOPUH MHOKECTB KaK 1
00BbEIMHSIONIEe OCHOBAHIE MHOT'HX
HanpaBneHuii MaTeMaTHKHU.

26. | CraTucthyeckue sBICHUS, 1 https://demo.mcko.ru/te
IPEICTaBICHHBIC B Pa3IUIHOMN st/?login=test_mgch-
dbopme: TekcT, Tabiuiia, 6_2021 2
CTOJI0YAThIE U
JIuHeliHbIE TUAarpaMMsl,

TMCTOIPAMMBI.

27. | CTaTuCTHYECKHE SBIICHUS, 1
IIPEACTABICHHBIE B PA3JINYHON
dbopme: TekcT, TabmuIIa,

CTOJI0YAThIE U
JIuHelinbIE TUarpaMMsl,
THCTOTPAMMEI.

28. | PerieHne reoMeTpHUYSCKUX 3a]1a4 1 https://uchi.ru/
HccnenoBaTenbCcKoro xapakrepa.

29. | PemreHne reoMeTpUYSCKHX 3314 1 https://uchi.ru/
HccenenoBareibcKoro xapakrepa.

30. | ObobwIeHNer cHCTeMaTH3ALHs 1
3HAHUMI

31. O6061HGHHGH CHUCTEMAaTH3aIHs 1
3HAHUH

32. | UToroBeIii TECT 1

33. | Pemenue 3a1a4 U3 OTKPHITOrO 1 http://skiv.instrao.ru/ba
OaHKa 3aJaHuil nk-

zadaniy/matematichesk
aya-
gramotnost/

34. | Pemenne 3a1a4 U3 OTKPBITOTO 1 http://skiv.instrao.ru/ba
OaHKa 3aJaHuil nk-

zadaniy/matematichesk
aya-

gramotnost/
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