AHHOTAUNMA K padoyeii nporpaMmme y4e0HOro npeamera
«Adaredpa» 1 odydarommxcs /-9 Kjiaccon

Pabouas mporpamma no anrebpe Ha YpoBHE OCHOBHOTO OOIIero oOpa3oBaHUsI COCTABICHA HA OCHOBE
TpeboBanuii k pe3ynpTaTaM OCBOCHHs 00pa3oBaTeIbHONW IMpPOrpaMMbl OCHOBHOI'O 00IIero odpa3zoBaHUS,
npejcTaBieHHbIX B DefepanbHOM TOCYJAapCTBEHHOM OOpa3oBaTENbHOM CTaHAAPTE OCHOBHOIO OOIIEro
obpazoBanus u dexepanbHoOil paboyeil mporpaMMe 1Mo yueOHOMY IpeaMeTy «Anredpay, a TakKe Ha OCHOBE
XapaKTePUCTUKU IUIAHUPYEMBIX pPE3YJbTAaTOB JyXOBHO-HPAaBCTBEHHOTO pAa3BUTHUS, BOCIHUTAaHUSA U
collMaIn3auu o0yJaronuxcs, IpecTaBlIeHHOH B penepanbHoil paboueil mporpaMme BOCITUTAHUS.

[Iporpamma 1o anredpe oOTpakaeT OCHOBHbIe TpeboBanus @DenepalbHOTO TOCYIaPCTBEHHOIO
00pa3oBaTENbHOIO CTAaHAApPTa OCHOBHOTO OOIIEro O0pa3oBaHMs K JUYHOCTHBIM, METAlpEeJIMETHBIM U
NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS 00pa30BaTENbHBIX MPOIPAaMM M COCTaBJIECHA C HCIIOJIb30BaHUEM
MaTepuajIoB MPUMEPHOI MporpamMmbl 1o airedpe i 7-9 KjIaccoB OCHOBHOM 1IKOJIbI, mporpaMmbl o YMK
«Aunrebpa. 7 kiaccey, «Anredpa. 8 kimacey, «Anredpa. 9 kimace» FO. H. MaxkapeiueBa, H. I'. Munmiok, K. U.
Hemxoga, C. b. CyBopoBoii noj pegaxuueit C. A. TensskoBcKoro.

Pabouas mporpamma aét npencTaBieHUE O LENIX 00yYeHHs, BOCIIUTAHUS U Pa3BUTHSA 00YJaOLIHXCS
cpeacTBaMu y4eOHOTO mpeameTa «Anredpa»; ompeaenseT BO3MOXKHOCTHU MpeaMeTa Ajs pealu3aluu
TpeOoBaHUN K pe3yabTaTaM OCBOCHHS MPOTpaMM OCHOBHOTO 0OIIero o0Opa3oBaHus, TpeOOBaHUU K
pe3ysibTaTaM o0yueHusl, a TAKKE€ OCHOBHBIX BUJIOB JIEATEIIBHOCTH 00yJaroIINXCS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJIMETA «AJI'EBPA»

[IpakTrdeckasi 3HAYMMOCTH IIKOJIBLHOTO Kypca anreOpsl 00yCIIOBICHA TEM, YTO €€ 00bEKTOM SBIISIOTCS
KOJIMYCCTBCHHBIC OTHOILICHUSA HeﬁCTBHTCHBHOFO MHpa. Maremarudeckast IIOATr0OTOBKA HCO6XOI[I/IM8. JJISL
MOHUMAaHMsI TIPUHIUIIOB YCTPOMCTBA M WCIOJIB30BAHUS COBPEMEHHOW TEXHHMKH, BOCIPHATUS HAYYHBIX U
TEXHUYECKUX TOHATHH W ujed. MaTemartuka sBISETCS S3bIKOM Hayku U TeXHHKH. C e€ MOMOUIbIO
MOACIIMPYIOTCA U U3YYAKOTCA ABJICHUA U ITPOLUECCHI, MPOUCXOAAIINE B IIPUPOAL.

N3ydyenne anreOpbl oOecriedMBaeT pa3BUTHE YMEHUs HAONOJATh, CpaBHUBATh, HAaXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBLIBATH
CBOM JCWCTBHS W BBIBOABI, (hopmymnupoBaTh yTBepxkaeHus. OcBoeHHE Kypca anreOpbl oOecreunBaeT
Pa3BUTHUEC JIOTHUYCCKOI'0 MBIIIJICHUA 06yqa10m1/1xcs[: OHU HCIOJIB3YIOT ACAYKTHBHBIC W HHAYKTUBHBIC
paccyxienusi, 0000IIeHNEe U KOHKPETU3aI1I0, aOCTparupoBaHUE M aHAJIOTHIO.

HEJIN U3YYEHHUSA YYEBHOI'O ITIPEJIMETA «AJITEBPA»

Anrebpa sBIsSETCS OAHUM U3 OIIOPHBIX KYPCOB OCHOBHOM IIKOJIbI: OHAa 00ECIIEUNBAET U3YUEHUE IPYTUX
JMCLUIUIMH, KaK €CTeCTBEHHOHAYYHOT0, TaK M T'YMAaHHUTapHOTO LMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
MIPOOIKEHHSI 00pa30BaHMA U B IOBCEAHEBHOM KM3HU. PazBuTHe y 00yyarommxcsi Hay4HbIX MPEICTaBICHUN
O TIPOUCXOXKIEHHH W CYINTHOCTH alreOpandeckux aOCTpaKIMi, CIOco0e OTPaXEHHS MaTeMaTHYeCKON
HayKOH SIBIEHUW U TIPOIIECCOB B IPUPOJIE M OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJISTTUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KAYECTB MBIIIJICHHUS,
HEOOXOAUMBIX ISl aJanTalud B COBpPEMEHHOM IH(poBoM obiecTBe. V3yueHune aaredpsl eCTeCTBEHHBIM
o0Opa3oMm obOecrieuynBaeT pa3BUTUE YMEHHUs Ha0II0/1aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIJICHUA, CHOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBLIBATHL CBOU ﬂeﬁCTBHH U BBIBOJbI,
¢dbopmynupoBath yTBepkAeHHsI. OCBOCHUE Kypca alre0pbl 00ecriedrBaeT pa3BUTHE JIOTHUECKOTO MBIIUTICHUS
o0yJaroIuxcs: OHU HCHIOJNB3YIOT JEeIyKTHBHbIE M HWHAYKTHBHBIE pPAacCyXAeHus, oO0oOIIeHne u
KOHKPETH3aIlMI0, abCTparupoBaHue u aHajgoruto. O0yueHnue anredpe mpearnoaracT 3HaYUTEIbHBIA 00BEM



CaMOCTOSITENIbHON JIESITEIbHOCTH 00YUaIOIIUXCsl, TOATOMY CaMOCTOATENBHOE PELICHUE 3a/]ay €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3aliei JesiTeIbHOCTHOTO MPUHLIUIIA 00ydYeHUs.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE

CormacHo yueOHOMY IUIaHy B 7—9 Kiiaccax u3ydaercst yueOHbIN Kypc «Anredpay, KOTOPbIA BKIIOYACT
CIIEAYIOIINE OCHOBHBIE Pa3JieNbl coaepkaHus: «Uucaa U BBIYUCICHUSNY, «ANTeOpandecKkue BhIPaKEHUS,
«YpaBHEHHS U HEPABEHCTBa», «DyHKIIUU». YUEeOHBIN TUTaH HAa U3y4eHUe anreopsl B 7—9 Kit1accax OTBOJIUT
3 yueOGHBIX Yaca B HEJIENI0 B TEUEHUE KaXKIOTO T0/1a 00y4eHus, BCET0 3a TpH roaa o0yuenuss —306 yueOHbIX
9acoB.

JlanHas mporpaMMa npeHa3HayeHa /i yuuTene marematuku, padoratonmx B MBOY Jlunee Ne35 B
2023-2024 yuebHOM romy.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTAaThl OCBOGHHUS MPOrpaMMbl  y4eOHOro Kypca «Amnredpa»
XapaKTepU3yIOTCS:

1) naTpuoTnyeckoe BoCIUTAHUE:

MIPOSIBIICHUEM MHTEpeca K MPOIUIOMY U HACTOSALIEMY POCCUHUCKON MaTEeMaTHKH, [IEHHOCTHBIM
OTHOIICHHUEM K JIOCTHXKEHUSIM POCCUMCKMX MAaTeMaTUKOB M POCCUHCKON MaTeMaTHUeCKOM LIKOJbI, K
WCIIOJIB30BAHUIO ITUX JOCTHKEHUH B IPYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpaxIaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA M peaju3alMd ero Ipas,
NIPEJCTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHU,
MpoLEaYyp TpakJaHCKOTO O0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JOCTIKEHHH HAayKH, OCO3HAaHUEM
BaXHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE Yy4YacTHE B pEIICHWH NPAaKTUYECKUX 337ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro O0pa30BaHMsI HAa MPOTSKEHUH Bcel
KHU3HHM JUISL YCIIEUIHOM NpO(ecCHOHANbHOM NeATeNTbHOCTH M pa3BUTHEM HEOOXOAWMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U NOCTPOEHUEM HHJUBUAYATbHONW TPAEKTOpUU OOpa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIOCOOHOCTHIO K AMOIIMOHAILHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MaTEMAaTHUYECKUX O0BEKTOB,
3ajay, pelieHuil, paccyKAeHU|, YMEHHIO BUJETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIel B JESITETHbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TIPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS UEJIOBEKa, MPHUPOJABl W OOIIECTBa, MOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak chepbl UelnoBeUecKoil 1esITeTbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTH
IUTSL Pa3BUTHS [TUBWIIN3AIINH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTHKHA U MaTeMaTHYeCKOW KYJIbTYpOH Kak
CPEACTBOM TIO3HAHWS MHpA, OBJAJACHUEM MPOCTCUIIMMH HABBIKAMH  HCCIIEIOBATEILCKOM
NesITeNbHOCTH;



6) ¢usnueckoe BocnuTaHUe, (POPMUPOBAHME KYJHTYPHI 310POBbSI U IMOLMOHAJIBLHOIO
Oslaromosty4us:

FOTOBHOCTHIO NPUMEHSTh MAaTEMaTUYECKHE 3HAHMUS B MHTEpPECaX CBOETO 3/I0POBbs, BEACHUS
310poBOro o0Opa3a U3HU (310pOBOE NMHUTaHHME, COAIAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas Qu3nyeckas aKTHUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKAa pediexcuu, NpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpUEHTallel Ha NpPUMEHEHHWE MaTeMaTH4YeCKUX 3HAHWW JUId pelleHus 3agad B 00JacTu
COXPAHHOCTH OKpYXKalolleil cpeapl, IUIAHUPOBAHUS IIOCTYNIKOB M OIEHKM HMX BO3MOXKHBIX
MOCIEACTBUM JUIsl OKPYXKAIOMIeH Cpelbl, OCO3HAHWEM TJ00aThbHOrO XapaKTepa SKOJOTHYECKHX
npoOJIeM U yTeH UX perieHus;

8) ajanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUAX HEOIPEIEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO IS TEIIbHOCTD, B TOM YHCJIE YMEHUE YUUTHCA y APYTHX JIIOACH,
PUOOpPETaTh B COBMECTHOMU JCSITEILHOCTA HOBBIC 3HAHMSI, HABBIKU W KOMIICTCHIIMH U3 OIBITA APYTUX;

HE00X0IUMOCTbIO B (DOPMUPOBAHMM HOBBIX 3HAHWUN, B TOM 4Hcie (OPMYyIUPOBATH HJIEH,
MOHATHSI, TUMOTE3bl 00 OOBEKTaX M SABICHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATH
neunuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATEL CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpeOyromMii KOHTpMEp, KOPPEKTUPOBAaTh MPUHUMAEMble pEUICHUS W JIeHCTBUS,
(GbopMyIHUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBrble JJornueckue AeMcCTBHSA:

® BbBIBJIATH MW XapPAaKTCPU30BATh CYHICCTBCHHLIC IMMPHU3HAKH MAaTCMAaTUUYCCKUX O6’B€KTOB,
MOHATUM, OTHOUIEHMH MEXAY MOHATHAMH, (QOPMYIUPOBATH OINpEACIEHUS MOHSITUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIM NMPHU3HAK KJIACCHU(PHUKAILMK, OCHOBAHUS A 000OLICHUS U
CPaBHEHUsI, KPUTEPUU IIPOBOJUMOTIO aHAJIN3A;

® BOCIPUHMMATh, (POPMYIUPOBaTH M IPeoOpPa3OBBIBATh CYXICHMS: YTBEpAMUTEIbHbIE W
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIIBIISITh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W INPOTHUBOpeuus B (hakrax,
JaHHBbIX, H&6J’IIO}1€HI/I$[X U YTBCPXKACHUAX, IMpeajaratb KpUTCPUU [JIA BBIABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JCJIaTb BBIBOABI C HCIIOJIB3OBAHHUEM 3aKOHOB JIOTMKH, AJCAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKI4YEeHAN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa3buparh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (MpsSMblE U OT MPOTHUBHOIO),
MPOBOAUTH CaMOCTOSITEIbHO HECIIOKHbIE JIOKa3aTeNbCTBA MaTeMaTH4eCKUX (DaKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOAUTH HPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpATH CIIOCOO perIeHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS,
BbIOMpaTh HanboJiee MOIXOAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBUA:



MCIOJIb30BaTh BOMPOCKHI KaK MCCIENOBATEIbCKIUI MHCTPYMEHT MMO3HAHUA, (hOPMYIUPOBATH
BOIIPOCHI, (UKCHPYIOIIHE IPOTHBOPEYHE, IMPOOJIEMy, CaMOCTOSATEIBHO YCTaHABIUBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE,
MPOBOJUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHy HECJIOXHBIM OKCICPHUMEHT,
HEOOJBIIIOe WCCIIEAOBAHNE MO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXIY COOOI;

CaMOCTOSITENTLHO (HOPMYIHPOBATH 00O0OIIEHUS ¥ BBIBOJIBI MO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOIIIOJICHUsI, HCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX pPE3y/IbTaTOB,
BBIBOJIOB M 00OOILIEHUI;

MIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATH MPETIOI0KEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTb M M30BITOYHOCTh MH(OpMAIUM, JAaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTb M HMHTEPIPETUPOBATH HHGPOPMALUIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs HMHPOPMALMU M WUIIOCTPUPOBATh pellaeMble 3aladyu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh WH(POPMAIMU TI0 KPUTEPHUSAM, IMPEIUIOKEHHBIM YUYUTEIEM WIN
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHUMATh M (HOPMYIHPOBATH CYKACHUS B COOTBETCTBHH C YCJIOBUSMHU M LEISIMHU
o0111eHus, SICHO, TOYHO, IPAaMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHCbMEHHBIX
TEKCTaX, /1aBaTh IOSICHEHUS [0 XOJy PELIeHUs 3a7ayd, KOMMEHTUPOBATh IOJY4YEHHBIH
pe3yJnbTarT;

B X0Jle¢ 00CYXKJEHHUs 3a/aBaTh BOINPOCHI MO CYIIECTBY 0OCYXIaeMoil TeMbl, IpoOIeMbl,
pelaeMoil 3a1auu, BbICKa3bIBATh UJ1€U, HAIIEJIEHHbIE Ha TIOUCK PELICHHS], COITOCTABIISATh CBOU
CYXJEHHUSI C CYXKICHHSMH APYTUX Y4YaCTHUKOB JHaliora, OOHapy>KMBaTh pa3iuuue U
CXOJICTBO MO3MIIUH, B KOPPEKTHOH (popMe popMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MIPEJICTaBIATh PE3yJabTaThl pEIICHUs 3aJaud, SKCIIEPUMEHTA, MCCIEI0BaHUsS, IMPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3agad IMpe3eHTaluu WU
0COOEHHOCTEN ayIUTOpPUH;

MIOHMMAaTh U UCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW M MHIUBUAYaJIbHOW PabOTHl IpU
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 33/1a4;

IPUHUMATh IIeJIb COBMECTHOM JAEATeNbHOCTH, IUIAHWPOBATh OPTaHU3ALMUI0 COBMECTHOM
paboThl, pacnpeaensiTh BHAbI pabOT, JOTrOBapUBaThCs, 0OCYXKIaTh MPOLECC U PE3yJbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CyXkeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI ¥ PYTHUE), BBIIOIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JECUCTBUS C
JAPYTUMH YJIeHAaMHU KOMaHJbl, OIICHWBAaTh KayeCTBO CBOETO BKJaja B OOLIMHA MPOXYKT MO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISTh IJIaH, aJITOPUTM peLIeHUs 3a/1a4u (MM €ro 4acTh), BRIOUPATh
Croco0 pemeHus ¢ y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(pOpMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:



e BJaIeTh crnoco0aMM CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca W pe3yiabTaTra pPelIeHUs
MaTeMaTU4ecKON 3a/1a4H;

® [penBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PEIICHWU 3a7a4dd, BHOCHUTb
KOPPEKTUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAWJAECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pPE3yJIbTaTa AEATEILHOCTH IOCTABICHHOW LENU M YCIIOBHSM,
OOBSICHATh NMPUYHMHBI JOCTHXKEHUS WM HEJOCTHIKEHHS LI, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K koHIy 00y4enus B 7 Kjiacce 00yJarOIIUACS MOTYYUT CICAYIONINE TPESIMETHBIC PE3yIbTAThI:

Yuciia 1 BbIYMCICHUS

BbinmonHATe, coueTas ycTHble M IHUCbMEHHblE HpPUEMBI, apUpMETHUYEeCKHe MACUCTBUS C
palOHAIBHBIMU YHCIAMU.

HaxoauTp 3HaueHHs YMCIOBBIX BBIPAKEHUH, TPUMEHSITH Pa3sHOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

IlepexoauTh OT OAHOM (OPMBI 3aIIUCH YUCEN K Jpyroi (IIpeoOpa3oBbIBaTh JECATUYHYIO JpoOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO JPOOBb).

CpaBHUBaTh U YHIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUIKY M OLEHKY pe3yJIbTaTa BBIYMCICHHH, OLIEHKY 3HAYEHMHM YHMCIIOBBIX
BBIPA)KCHUI. BBINOIHATE NENCTBUS CO CTENEHSAMHU C HaTypaJIbHBIMU IIOKA3aTEISIMMU.

[IpuMeHATh NpU3HAKK JENMMOCTH, Pa3JIOKEHUE HA MHOKUATEIN HATypaIbHbIX YUCEL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOLICHMEM BEJIMYUH,
MIPONOPLUOHAIBHOCTBIO BEINYMH, IPOLCHTAMU, UHTEPIPETUPOBATh PE3YJIBTATHl PELICHUs 3a7a4d C
y4€TOM OIpaHUYEHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBarh anredpanvyeckyro TEPMHUHOJIOTHIO M CHUMBOJMKY, NMPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHATe mpeoOpa3oBaHUs LIEJIOTO BBIPAKEHHS B MHOTOWIEH MPHUBEACHHEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OAHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOTOWIEH, IPUMEHSATh
(dhopMyIibl KBaZpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3iokKeHHEe MHOTOUJIEHOB Ha MHOXHUTENN C IMOMOIIBI0 BHIHECEHMSI 3a CKOOKHU
00I11er0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHHs (hOpMYI COKPALIEHHOTO YMHOXKEHUS.

[TpumensaTh MpeoOpa3oBaHKsi MHOTOUWICHOB JJISl PEUICHUs PAa3JIMYHbIX 33a]a4 U3 MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEW € HATypajJbHBIMU IOKa3aTeJsIMM Uil IpeoOpazoBaHUs
BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nMHEVHBIE ypaBHEHHsS C OJHOW IIEPEMEHHOM, INPUMEHsS IIpaBWia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepATh, SABISETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbl P PEIICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGuparh nmpuMepsl Hap 4MCel, SBJSIOIIUXCS PEelICHHEM JMHEHHOro ypaBHEHMS C ABYMS
IIEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOM INIOCKOCTH I'paMK JMHEHHOTO YpaBHEHHs C JBYMs MEPEMEHHBIMU,
MOJIB3YSICh TpaKOM, IPUBOANUTH PUMEPHI PELICHUS YPABHEHUSI.

Pemate cucremMbl ABYX JMHEWHBIX YPaBHEHUH C JBYMsI TIEPEMEHHBIMH, B TOM YHCIIE
rpauIeCKU.

CocTaBisTh U pelaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPABHEHUH IO YCIOBHIO
3aJ]auu, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M MOJTyYCHHBIH pe3yibTar.

DyHKUNH

N300pakaTh Ha KOOPIAMHATHON HPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YUCIIOBBIE IPOMEXKYTKU Ha alnredpanueckoM s3bIKe.

OTMeyaTh B KOOPIUHATHOM TUIOCKOCTH TOYKHU IO 33/IaHHBIM KOOPJIUHATaM, CTPOUTH I'paduKu
TuHEeWHBIX QyHKIU. CTpouTs rpaduk GyHKImMU Y = [X|.

OnuceiBaTh ¢ MOMOLIBIO (DYHKIUI M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMH: CKOPOCTH,
BpEMsl, PaCCTOSIHUE, 1IEHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM padoThI.

HaxonuTs 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[lonumatp rpaduyeckuii crmocod MpencTaBieHUs] W aHanMW3a HWH(GOpPMAIMK, HU3BJIEKATh WU
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPa(QUKOB peanbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 kiacce oOyqaronuiics MOJIyIUT CIASAYIOIINE MPEIMETHBIE PE3yJIbTaThI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCET IS
CpPaBHEHMsI, OKPYIJIEHHS U BBIUUCICHUM, W300pakaTh JAEHCTBUTEIbHBIE YHCIIA TOYKAMH Ha
KOOPIMHATHOMU IIPSIMOA.

[TpumMeHsATh MOHATHE APUPMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBAJpaTHBIE KOPHH,
UCHOJNb3ys MNpU HEOOXOAUMOCTH KaIbKYJIATOpP, BBIIOJIHATE HpeoOpa3oBaHMs  BbIpAKEHU,
COJIeprKaluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBONCTBA KOPHEH.

Wcnonb3oBath 3anucu OOJBLIINX U MaJIbIX YHCEI C IOMOIIBIO JECITUUHBIX Ap0oOel U creneHei
gucna 10.

AuaredpanyecKkue BbIpaKeHHUA

[TpuMeHATH NOHATHE CTENEHH C LIEJIBIM II0Ka3aTeNIeM, BBIITOIHATH IPEe0Opa30BaHMs BBIPAKEHHH,
COJIEprKallNX CTENEHH C LENIbIM [OKa3aTeJIEM.

BbINONMHATE TOXAECTBEHHBIE TPEOOPAa30BAHUS PALlMOHATIBHBIX BBIPAKEHUN HA OCHOBE IPAaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMu JpoOsMu.

PackianpiBaTh KBafpaTHbIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHHUM AJIs pElIeHUs pa3IMYHBbIX 3a/lad U3 MaTeMaTHKW,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemars nnHElHbIE, KBaJpaTHBIE YPAaBHEHUS U PAllMOHAJIBHBIE YPABHEHMSI, CBOJAIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMs [I€PEMEHHBIMHU.

[IpoBoaNTE NpoOCTEMIINE WCCIENOBAHUS YPAaBHEHHM M CUCTEM YPAaBHEHHU, B TOM YHUCIE C
pPUMEHEHHEM TpaUuecKuX IMpeJCTaBIeHU (yCTaHABIUBaTh, UMEET JM YpaBHEHHE WM CHUCTEMa
YpaBHEHMI pELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuth OT cia0BECHOH (HOPMYIUPOBKH 33/1a4H K €€ anredpandeckoi MOJENIN C TOMOIIbIO
COCTaBJICHUS YPaBHEHHUS WJIM CUCTEMbI YPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYEHHBII pe3yJbTar.

IIpuMeHsTh CBOWMCTBAa YHMCIIOBBIX HEPABEHCTB ISl CPAaBHEHH, OLICHKH, pElIaTh JIMHEHHBIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHON M UX CHCTEMBI, AaBaTh IpadUyuECKyI0 WIUTIOCTPALIMI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUMH



[ToHnMaTh ¥ KUCHONB30BaTh (YHKIIMOHATIBHBIC TOHSATHS W SI3BIK (TEPMUHBI, CHMBOJINYECCKHE
0003HAYCHHUS), OMpPENesaTh 3HaUeHHWE (YHKIMHM MO 3HAYEHHUIO apryMeHTa, OIpEAeisaTh CBOWCTBA
¢byHKIMY 0 e€ rpaduKy.

Ctpoutb rpaduKu 3JIEMEHTApHBIX QYHKIUH BHUIA:

y=k/X,y=x2,y =x3,y = |X|, y = VX, OIICBIBaTH CBONCTBA YHCIOBOIT (YHKIIHH 110 €& rpaduKy.

K koHIy o0yuenus B 9 kiaacce 00y4aronuiics MOMyYHT CIEAYIONINE TPEAMETHBIE PE3YIbTaThI:

Yuciia 1 BbIYUCICHUSA

CpaBHUBaTh U yNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIILHBIC YHCIIA.

BeimonuATe apudmernyeckue IEHCTBUS C PALMOHAIBHBIMM YHUCIAMHU, COYETas YCTHBbIE U
IIACbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HayeHus CTENEHEW C LEIbIMU IIOKa3aTelIMM M KOPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPA)KCHUH.

OKpyIJIATh NEHCTBUTENbHBIC YKCIIA, BBINOIHATh IPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLEHKY
YHUCJIOBBIX BBIPAKECHU.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHElHbIE U KBaJlpaTHbIE YPABHEHHUs, YPAaBHEHMS, CBOAAIIUECS K HUM, IPOCTEHUILINE
IpOoOHO-paLlMOHAIbHbBIC YPABHEHHUS.

Pemate cuctempl OBYX JIMHEHHBIX YPAaBHEHHMU C JIBYMsl IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBIISICTCS JIMHEHHBIM.

Pemiate TekcTOBBIE 33Jauu alreOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUSl YpaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBOANTH NpOCTEMIINE HCCIENOBAHUS YPAaBHEHHM M CUCTEM YPAaBHEHHU, B TOM YHUCIE C
IIPUMEHEHUEM IpauuecKux NpeCTaBICHUN (yCTaHABIMBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pemiate nuHeiiHbIe HEpaBEHCTBA, KBa/IpaTHbIE HEPABEHCTBA, N300pakaTh pellleHue HEPABEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTembl JIMHEVHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYANOIIME KBAaJpPaTHOE
HEpaBEHCTBO, HM300pa)kaTb pEIIEHHE CHUCTEeMbl HEPaBEHCTB HA YHCIOBOH MNpsAMOMN, 3amUCHIBATh
pelIeHre ¢ IOMOIIBI0 CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA NPH PELIEHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

Pacnio3HaBath (pyHKIIMM M3yyeHHBIX BUAOB. [loka3biBaTh CXEMaTHYECKU pACIOIIOKEHUE Ha

KOOPIMUHATHOM MI0CKOCTH rpadukoB GyHKiwid Buaa: Yy = kx, y = kx + b,y =k/x,y =ax2 + bx + c, y
=x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HaUeHHH K03(PHIIHEHTOB, OMICHBATE CBONCTBA (YHKIHMIL.

Crpouts 1 U300pakaTh CXeMaTUYECKU IpaUKU KBaIpaTUUHBIX (PYHKINN, OMCHIBATh CBOMCTBA
KBaJpaTUYHBIX (PYHKLUH 110 UX rpadukam.

Pacnio3HaBaTh KBajpaTHYHYIO (DYHKIHIO 1O (GopMyle, IPUBOIUTH MPUMEPHI KBAIPATUUHBIX
GyHKIUH U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

YuciaoBble N0OC/1€10BaTEILHOCTH U POrpeccuu

Pacnio3HaBaTh apu(pMETHYECKyl0 M TE€OMETPUYECKYI0 NpPOTPECCMU IMPH Pas3HBIX Crocodax
3aJlaHusl.

BrImoHATE BBIUKCICHUS C HMCHOJBb30BaHWEM GOpMyl N-TO uieHa apuMeTHdeckor u
r€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.



Pemarp 3amaum, cBA3aHHBIE C YUCIIOBBIMM IIOCJIEOBATEIBHOCTSAMHU, B TOM YHCJIE 3ala4d W3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).
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