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Pabouast nporpamMmma no ajredope B 8 Kj1accoB cOCTABJIEHA HA OCHOBE CJIEAYIOIIMX HOPMAMUGHBIX OOKYMEHIN 0
1. 3akon «00 obpa3zoBanuu B Poccuiickoit deneparum» (0T 29.12.2012 1. Ne273-d3) (pen. Ot 04.08.2023);
2.®enepanbHBI TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO 0O0ImIero oOpa3oBaHus (YTBEp)KICH NMpHKa3oM MuHHCTEpCTBa 00pa3oBaHHsS M HAYKU
Poccuiickoit @eaeparuu ot 17.12.2010r. Ne 1897 (pemakius ot 7 mexabpst 2022 r. Ne 568);
3.DenepanbHas 00pazoBaTebHasl IporpamMma OCHOBHOTO obrmiero oopaszoBanus (IIpuka3 MunucrtepcTBa npocBenieHus: Poccuiickoit @enepanuu ot 18.05.2023 Ne
370"06 YTBEPKICHUH beneparbHOU 00pa3oBaTeIbHON IPOTPaMMBI OCHOBHOTO o0mrero obOpa3oBanus";
4.DenepanbHple  paboume mporpammbl BoctiuTanus. [Ipuka3z MunncreperBa npocBenienns Poccuiickoit @epepannu ot 18.05.2023 Ne 370 «O06 yTrBepkKIeHUH
benepanbHON 00pa3oBaTENFHON MPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa30BaHMsDY
5. «CaHUTapHO-3UJIEMHOJIOTHYECKHUE TPEOOBAHUS K OpPraHHW3aIUsM BOCIIHTAHUS M OOYUEHUs, OTIbIXa W O370pOBIICHUsS jaeredl u mononexm». CIT 2.4.3648-20,
yTBepkaeHHbIe [locTaHoBiIcHHEM I J1aBHOrO TroCyIapCTBEHHOTO caHUTapHOro Bpaua Poccuiickoir ®emepamum ot 28.09.2020 Ne28; CanlluH 1.2.3685-21
"T'urueHnvyecKkne HOpMATHBEI U TPEOOBaHUS K 0OecTieueHn0 0e30MacHOCTH U (W) O€3BPEeIHOCTH sl YesioBeka (hakTopoB cpenbl ooutanus" (yrB. [loctanoBiennem
I'maBHOTO rocynapcTBeHHOr0 canutapHoro Bpada P® ot 28.01.2021N2);
6.0OcHoBHast oOpazoBarenbHas mporpaMMma oCHOBHOTO o01iero oopazoanusi MbOY CII Ne52 umenn ['epost Poccniickoit @eneparuu [umkosa A.B.;
7. Pabouas mporpamma Bociutanust MBOY CII Ne 52 (mpoTtoxost oT 26.08.2022 Ne 1 Tlegarorudeckoro Cosera);
8. Yuebnsiii rutan MBOY CIII Ne52 umenu I'epost Poccuiickoit @enepannu lnmkosa A.B.;
9. YueOnsrii kanenaapHslil rpapux MBOY CIHI Ne 52 umenu I'epost Poccuiickoit @enepanuu lumkosa A.B. Ha Tekymuii yueOHbIH TO;
10. Anrebpa. COopHHK pabovux porpammM. 7-9 KiIaccel: yaeOHOe IocoOue I 001eo0pa3oBaTeIbHbIX

opranuzaruii / [coct. T.A.Bypmuctpona ]-3-e uzn. — M.: [Ipocsemnienue, 2018.
11. denepanbHbIl TepedeHb YYCOHMKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K HWCIOJB30BAHUI0 B 00pa30oBaTEIbHOM JEATEILHOCTH B OpraHU3AIlHsX,
OCYILIECTBIISIONINX 00pa30BaTEIbHYIO AEATEIbHOCTb.

Pabouaa npozpamma no anzeope 6 8 knacce paccuumana na 34 yueonwvie nedenu.

Konuuecmeo uacoe 6 neoenro — 4 ( luac oobasnen uz uacmu, hopmupyemoii yuacmuukamu oo0pazoeamenbHvlxX OMHoOueHuIl)
Konuuecmeo uacoe na yueonwiit 200 — 130.
Konuuecmeo konmponvuvix paoom -8.
Peanuzanus paboueit mporpaMmbl OCYIIECTBIISICTCS C UCIIOIb30BAHHEM YUCOHHKA!
Anzebpa. 8 knacc: yueob. ona ooueoopazoeamenvhuvix opzanuzayuii /' [C.M.Hukonvckuii, M.K.Ilomanoe, H.H.Peuuemnuxos, A.B.1lleexunf, 8-e uzo. — M.:
Ilpoceewenue. 2021

1.IlnaHupyembie pe3yJbTaThl



N3ydeHne MaTeMaTUKX HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HAMPaBIECHO Ha JOCTIKEHHE O0yUJaIONIMMUCS JIMYHOCTHBIX, METAIIPEMETHBIX U MPEAMETH bIX
00pa3oBaTeNbHBIX PE3yIbTATOB OCBOCHUS Y4EOHOTO IPEAMETA.

JInyHOCTHBIE PE3yabTaThl OCBOEHUS IIPOrPAMMBI [0 MATEMATHUKE XapaKTEPU3YIOTCS:

1) narpuoTHyecKoe BOCIIUTaAHME!

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTEMaTUKH, HIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUICKON
MaTEeMaTHYECKOH IIKOJIBI, K HCIIOJIb30BAaHHIO STHX IOCTHKEHUH B IPYTUX HAyKax M MPHUKIAJHBIX cepax;

2) rpasIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEH rpakJaHUHA U PeasIU3alliu €ro MpaB, MPeICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYD, SIBJICHUH, IPOLIETYp TPAXKIAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI ), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX TTPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JIOCTKEHUN HAYKH, OCO3HAHWEM BaXKHOCTH MOPATLHO-3TUYECKUX MPUHIIUIIOB B ICITEIILHOCTH YUEHOTO;

3) TPy/10BO€ BOCIIMTAHME: YCTAHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUICCKUX 3a/1a4 MATEMATHIECKOW HAITPAaBICHHOCTH, OCO3HAHHEM BaXKHOCTH
MaTeMaTH4eCcKOro o0pa3oBaHus HA MPOTSKEHUH BCEH KU3HU JJISl YCIEIIHON PO (ecCHOHaIbHON AESITENbHOCTH U pa3BUTHEM HEOOXOAUMBIX YMEHHH, 0CO3HAHHBIM
BBIOOPOM U TIOCTPOEHUEM MHIMBUYaTbHONW TPAEKTOPUH 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPE OHOCTEH;

4) acTeTH4ecKoe BOCIUTAHNE: CTIOCOOHOCTHIO K SMOLIMOHAILHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTeMaTUYECKUX 00OBEKTOB, 3a]a4, PEeLIEHUI, pacCcyXIeHuH,
YMEHHIO BUAECTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOIr0 MO3HAHUS: OPUEHTALIMEH B IEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HaYYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
4esl0BeKa, IPUPOJIbl U 00LIECTBA, MOHUMAHUEM MaTeMaTHYeCKON HayKu Kak c(pephl YeIOBEUECKOH ESTEIbHOCTH, ITANoB €€ Pa3BUTHS U 3HAUMMOCTH JJIsl Pa3BUTHS
LUMBUIIU3AIUH, OBJIA/ICHUEM S3bIKOM MaT€MaTUKHU U MaTEMaTHUECKOM KyJIbTYypOl KaK CpEACTBOM MO3HAHUS MUPA, OBJIaICHUEM MPOCTEUITUMHI HaBBIKAMHU
HCCIIEIOBATENIbCKON AEITEIbHOCTH;

6) dpusnueckoe BocnnTanue, GopMUpPoBaHHE KYJbTYPHI 310POBbSI H AIMOIMOHAJIBLHOT0 0JIArONOJIYYH sl : TOTOBHOCTHIO IPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpECcax CBOETO 3/I0POBBs, BEACHUS 3I0POBOTO 00pa3a KU3HHU (3A0POBOE MUTaHKE, COATaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PErysipHas puznueckas
aKTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa JPYroro 4eJ0BeKa;

7) IKO0JO0Irn4eCcKoe BOCIIMTAHHEC: OpHeHTaHHCﬁ Ha MIPUMCHCHUC MATCMATUYICCKUX 3HAHUM JJIs PCLICHUA 3a1a4 B oOnactu COXpPaHHOCTH 01<py>KaI0meﬁ CpEabI,
IUTaHUPOBAHUS ITOCTYIIKOB U OIICHKU UX BO3MOXKHBIX HOCJ'IGI[CTBPIIZ JJIA Opr>KaI-OI_I_[eI71 cpeabl, OCO3HAHUEM rI100aJIbHOTO XapaKTepa S3KOJOIrn4CCKUuxX HpO6J’I€M n Hy’Teﬁ
HUX PCHICHUA;

8) ajantanvsa K USMCHAIIIUMCH YCJIOBUAM COIMAIbHOM U l'lpHpO}.]HOﬁ Cpeabl: TOTOBHOCTHIO K JICCTBUSIM B YCIOBUAX HeOHpeI[eJ'IéHHOCTI/I, IOBBIIICHHIO
YPOBHA CBOEM KOMIIETEHTHOCTHU 4UCpe3 MPAKTUICCKYIO ACATCIIBHOCTD, B TOM YHUCJIC YMCHHUC YUUTLHCA Y APYTIUX J'IIO,[[GI\/'I, HpI/IO6peTaTB B COBMECTHOH JIeSITEeIbHOCTU
HOBBIC 3HAHUS, HABBIKW 1 KOMIICTCHI WA W3 OIIbITA APYTUX; HCO6XOI[I/IMOCTLIO B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SIBJICHUAX, B TOM YUCJIC PAHCC HC U3BCCTHBIX, OCO3HABATh I[e(I)I/ILII/ITBI COOCTBEHHBIX 3HAHUU H KOMHCTCHTHOCTGI\/’I, IJIaHUPOBATH CBOE



pa3BUTHE; CHOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOUINI KOHTPMED, KOPPEKTUPOBATH
MPUHUMAEMBbIE PEIICHHs U ACUCTBUS, (GOPMYITHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe 0CBOCHHUS MPOrpaMMBI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 0011er0o 00pa3oBaHus y o0y4datonierocst 0yayT copMHpOBaHBI METAIIP €AMETHBIC
pe3yJbTaThl, XapaKTEPU3YIOIIHUECS OBJIAJIECHUEM YHUBEPCAIbHBIMY [1I03HABATEIbHBIMU AEHCTBUSIMU, YHUBEPCAIIBHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSAMHU U
YHUBEPCAIbHBIMU PETYISATUBHBIMU JIEHCTBUSAMU.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBbIC yqeﬁm,le neicTBusa ba3oBble Jornyeckue aeicTBUA:

BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTUYECKUX 0OBEKTOB, MOHATUM, OTHOLIEHUHN MEX Iy MOHATUAMHU, GOPMYIUPOBATH OTIPEAEIIC HUS
MOHSTHM, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK WM OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE; BBISBIATH MATEMAaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3U U MPOTUBOPEUNs B (haKkTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKACHUSX, peJiaraTb KPUTEPUN IS BBISIBIICHUS] 3aKOHOMEPHOCTEN U MIPOTHBOPEUUN;
JieNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, A€TYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHHH, yMO3aKIIIOUEHUH 110 aHAJIOTHUH; pa30oupaTh 10Ka3aTelbCTBa
MaTeMaTHYECKUX YTBEPKJIEHUH (MpsAMbIE U OT MPOTUBHOTO), IPOBOAUTH CAMOCTOSTEIBHO HECIIOKHBIE I0KA3aTeIbCTBA MATEMAaTHYECKUX (DaKTOB, BHICTPAUBATD
apryMeHTaluI0, IPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCyXACHUS; BEIOUpATh CIIOCO0 penieHus yueOHOM 3a1aun (CpaBHUBATh
HECKOJIbKO BapUaHTOB peIlIeHNs, BEIOMpaTh Hanbosee MoaxXoAsuil ¢ yu€TOM CaMOCTOSITENTLHO BBIACTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKHe IeHCTBHS: MCIIOJIF30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HAHMSI, (JOPMYIIUPOBATH BOMIPOCHI, (PUKCHPYIOIIHE
MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITETPHO YCTaHABIMBATH UICKOMOE U IaHHOE, (JOPMUPOBATH TUTIOTE3Y, ApTYMEHTHPOBAThH CBOIO TIO3HIINIO, MHEHHE; TPOBOIUTH IO
CaMOCTOSITEIIEHO COCTABICHHOMY TUTAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOIIBIIIOE NCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOSHHOCTE MaTeMaTHIECKOTO 00BEKTa,
3aBUCUMOCTEH 0O0BEKTOB MKy CO00H; caMOCTOATEIHLHO (hOPMYIMPOBATH 00OOIIEHHUS U BHIBOIBI IO pe3yiibTaTaM MPOBEAECHHOTO HAOTIOIEHNUS, UC CIIC0BaHMUS,
OILICHUBATh JJOCTOBEPHOCTb MOJYYCHHBIX PE3yJbTaTOB, BBIBOJIOB U 000OIIEHHIT; TPOTHO3UPOBATH BO3MOXHOE Pa3BUTHUE MPOIECCa, a TAKXKE BBIJIBUTaTh
MIPEJIITOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaboTta ¢ uH(popmanmeii: BHIABIATE HEIOCTATOYHOCTH M U30BITOYHOCTH UH(POPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl PEellIeHus 3ajauu; BbIOUpaTh, aHATM3UPOBATh,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUAOB U (OPM MPECTABICHUS; BEIOUPATh GOpMY IpeACTaBIeHU HHpOpMALIUK U
WUTIOCTPUPOBATH peliaeMble 3a7]aud CXeMaMu, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALMAMU; OLIEHUBATh HAJEKHOCTh MH(DOPM ALK IO KPUTEPHUSM,
MPeI0KEHHBIM YYUTeNeM WK chOpMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHI/IKaTI/IBHbIe YuuBepcCajadbHbIC yqeﬁm,le I[ei/‘lCTBI/IHI BOCIIPHHUMATL U (bOpMyJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECIIAMU 06H_IGHI/I$I, SICHO,
TOYHO, 'PaMOTHO BbIPAXKATh CBOKO TOUKY 3PpCHUS B YCTHBIX U [TMCbMCHHBIX TCKCTAX, AABATh NOACHCHUA 110 XOAY PCIICHUS 3a1a4u, KOMMCHTHPOBATDH l'IOJ'Iy‘IGHHBIfI
pe3yibTaT; B XO0AC 06CY)K,I[6HI/I$I 3a1aBaTb BOIIPOCHI IO CYIICCTBY 06CY)I(I[8.€MOI>'I TCMBI, HpO6J’ICMLI, pemaeMoﬁ 3aJa4Hu, BbICKA3bIBaTh UACHU, HALICJICHHBIC HA IIOMCK
peuieHusd, COIMMOCTABJIATH CBOU CYXKJICHHUA C CYXKACHUAMU NAPYI'UX YUACTHUKOB JUajiora, 06Hapy>KI/IBaTL pa3ianiynue u CXO0ACTBO HO3PII.IPII>1, B KOppeKTHOﬁ (I)opMe
(I)OpMyJ'II/IpOBaTB pa3Horiacus, CBOU BO3PaKCHUSA,; IIPCACTABIIATE PE3YIIbTATHI PCIICHUSA 3ala4U, SKCIICPUMEHTA, UCCIICAOBAHUA, ITPOCKTA, CaMO CTOATCIIBHO BBI6I/IpaTB
(I)OpMaT BBICTYILJICHUSA C y‘léTOM 3ala4 NpC3CHTAllNN U 0COOCHHOCTEH AYAUTOPUHN; IOHUMATDh U UCIIOJIB30BATh IPECUMYIICCTBA KOMaHJIHOH 1 HHZ[HBHHyaHBHOﬁ
pa6OTBI IIpUu pCUHICHUHA y‘lC6HBIX MAaTEMAaTUYCCKUX 3a/la4, IPUHHUMATH LCJIb COBMECTHOM ACATCIIbHOCTH, INITAHUPOBATH OpraHn3 aliluio COBMECTHOM pa6OTBI,
pacnpeaciiaTb BUbI pa60T, A0roBapuBaThLCA, OGCY)K,Z[aTL mponecc u pe3yyjabTar pa60TBI, 06061].[8.TB MHCHHUSA HECKOJBbKHNX Jno,ueﬁ; Y4aCTBOBATHL B I'PYIITIOBBIX (bopMax



paboTsI (00CyXx1eHus,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTUE), BHIMOJIHATH CBOIO YaCTh pabOThI M KOOPIAMHUPOBATH CBOU JCHCTBUA C APYTUMU YIICHAMU
KOMaH/Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YJaCTHUKAMH B3aUMO ICHCTBHSL.

PeryisitTuBHbIe YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

CaMoopranmu3anus: CaMOCTOSTEIIbHO COCTABIIATh IUIaH, aITOPUTM PEIICHHUS 3a7a4ull (MM €ro 4acTh), BRIOMPATh CIIOCO0 pEemIeHHs ¢ YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb: BJIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U pe3yibTaTa peleHUs MaTeMaTHUECKON 3a/1auu; NPEeIBUIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTH IIPH PELIEHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pPE3y/lbTaTa JEATEJIbHOCTH IMOCTABJIEHHOM 1€ M YCIOBMSIM, OOBSICHATh HMPUYUHBI JTOCTHXKEHUS WM HENOCTHKEHHUS LIeTH, HAXOAMUTh
OLIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHI
Yucijia 1 BLIYUCJICHUSA

HCHOJ’IBSOB&TB Ha4YaJIbHBIC Hp@I{CTaBHeHHﬂ O MHO>XECTBEC HGfICTBI/IT@J'IBHBIX HqUuCeII OJid CpaBHeHI/ISI, OprrJ'IeHI/ISI 158 BI)I'-H/ICJ'IGHI/II\/’I, I/I306pa)KaTI) I[CI\/'ICTBI/ITGJ'H)HI)IC quciia
TOYKaMH Ha KOOpAUHATHOU NpsMoil. [IpuMeHsATh MoHsATHE apu(METHUECKOTO KBaIpaTHOIO KOPHSI, HAXOAUTh KBaJpaTHbIe KOPHU, UCTIONb3Ys TPU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBITIOJIHATH TPe0Opa30BaHusl BRIPAKCHUH, COIEP)KAIIUX KBaIpaTHBIE KOPHU, UCIIONIB3Ys CBOMCTBA KOpHEH. VConb30BaTh 3amucy OOJIBIINX U MaJTbIX
YHUCEJT C MIOMOIIBIO JECATUIHBIX APOOEH u cTenenei uncia 10.

AsredOpanyeckue BbIpasKeHU s

[IpyMeHSTh MOHATHE CTENEHU C LIEJIbIM MOKa3aTeNeM, BBIMOIHITh IPe00pa30BaHus BEIPAKEHUH, COAepPKAIIMX CTENIEHH C LIEeJIbIM MToKa3aTeneM. BhIomHATh
TOKJIECTBEHHBIE ITPEOOPa30BaHUs PAllMOHAIBHBIX BEIPAKEHUI HA OCHOBE MPaBWJI ACMCTBUI HaJl MHOTOWIEHaMU U alreOpandeckuMu apoosimu. PacknanpiBaTh
KBaJIpaTHBIN TPEXUJIeH Ha MHOXKUTENH. [IpuMeHsITh npeoOpa3oBaHusl BIpAKEHUHN 711 peICHUS pa3IMUHbIX 33/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEJIM €TOB, U3
pealbHOM MPAKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pemarsn J'II/IHCI‘/’IHBIC, KBaApPATHBIC YPABHCHUS U pallMOHAJILHBIC YPABHCHU A, CBOAAIIUCCA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU. HpOBOI[I/ITb
HpOCTCﬁHIHC HCCIICIOBAaHUA ypaBHeHI/Iﬁ 1 CUCTEM ypaBHeHPIﬁ, B TOM 4YHUCJIC C IPUMCHCHHUEM rpa(bI/ILICCKI/IX HpCI[CTaBJ'ICHI/Iﬁ (y'CTaHaBJ'II/IBaTL, HUMECT JIX YPABHCHUC
NI CUCTEMA ypaBHeHI/Iﬁ peuiceHus, €CJIin UMECT, TO CKOJIBKO, U Hpoqee). HepeXOI[I/ITB OT CIIOBECHOM q)OpMy.TII/IpOBKI/I 3aJ1a4M K e€ anre6pa1/1quK017I MOACIH C
MMOMOIIIBIO COCTABJICHUA YPABHCHUS NI CUCTCMBI ypaBHeHHﬁ, HHTCPIIPETUPOBATH B COOTBETCTBHUHU C KOHTCKCTOM 3aJiavun HOJ'Iy‘IeHHHﬁ pe3yJIbTarT. HpI/IMeHHTB
CBOMCTBA YHUCJIOBBIX HCPAaBCHCTB IJId CpaBHCHUS, OLICHKH, PCIIATH JIMHEWHEIE HCEpPAaBCHCTBA C OJTHOM nepeMeHHoﬁ N UX CUCTCMBI, 1aBaTb rpa(pnqecxylo HIJUTFOCTPALIUIO
MHOXKCCTBaA peH_IeHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB .

DyHKUUH



[ToHMMAaTh ¥ UCTIONB30BaTh (PYHKIIMOHAIBbHBIE IOHSATHS U SA3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHUS ), ONPEACTATh 3HaYeHUE (PYHKIIUH 110 3HAUYCHHIO
apryMeHTa, OIPe/IeIIsTh CBOICTBA (DYHKIHH 0 68 rpaduky. CTPOHTh rpaduKy dIeMeHTapHBIX GYHKIMA Biga: y = £ x,y=x2,y=x3,y="x, y =|x],
OTIMCHIBATh CBOMCTBA YHCIOBOW (DYHKIHH 110 €€ rpaduKy.

2. Conep:kanue yueOHOIro nmpeamera
IIpocreiimme pyHkuuu U rpagpuku

UYucnosele HepaBeHcTBa. KoopaunatHast ock. Moaynp umcna JlekapToBbl KoopauHaThl Ha IuiockocTH. [lonstue ¢yHxmuu. CrnocoObl 3agaHus (yHKLIMN:
. . . 1 .
aHATNTHYECKHH, TpadudecKuii, Tabnuunbli. ['paduk dyHxrmu. 3HaueHne QyHKIME B Touke. DyHKIMM y=X, y=x’, y=— M HX CBOHCTBA: 00IaCTh ONpeIENeHNs,
X

MHO>KECTBO 3HAUEHUH, HYJIH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, YETHOCTh — HEUYETHOCTb, MPOMEXKYTKH BO3pACTaHUS U yObIBaHUS, HauOoOJbLIee W HAUMEHbLIEE
3HaueHus. MccnenoBanue ¢pyHkuuu mno e€ rpaduky.

JIuHeliHasi, KBAAPATUYHAS U IPOOHO — JIMHEeHAsA PYHKIMHU

[Ipsimast pomopuroHaabHOCTh. ['paduk ¢yukimu y=KX. Jluneiinas ynxkuyus Y=Kx+b, eé cpoiictBa u rpaduk. 3aBUCHMOCTH PACIOJOXKCHHS Trpaduka
JTUHEWHON (QYyHKIMU OT e€ yrioBoro ko3dduimenta u cBoboanoro wieHa. Haxoxaenne korhdureHToB TUHEHHON (QyHKIIMM 1O 3aJaHHBIM YCIOBUsAM. [ 'paduk
paBHOMEpPHOTO ABMKeHUS. DyHKIusa y= |X|.

CgoiictBa u rpaduk keadpamuynou ¢ynkyuu (napadossl). I[loctpoenue rpaduka mo ToukaM, ¢ BEHIYUCICHHEM KOOPAMHAT BepIIMHBI apadoubl. [loctpoenue
rpaduka GyHKIHU y=(X-X0)’+Yo TpeobpazoBaHueM rpaduxa QyHKIHN Y=X7.

k .
Oopamnasa nponopyUOHAILHOCH b y=, , TOCTpOeHHE rpaduka QyHkouu 10 TOoukaMm (tumepbOoisa), . IlpeoOpasoBanume rpaduka o0OpaTHOU

. K , .
MPONMOPLUUOHAIBHOCTH. JIpoOHO — nuHeHas QyHKIUs Y= Yo €€ rpaduk u cBOHCTBA.

KBagpatnbie kopHu

Parmonansaeie uncia. [lonsatue 06 uppannoHanbHbIX yuciaax. O0mue cBeIeHHs 0 1eHCTBUTENBHBIX YHCIIaX.
KBaspaTHblil KopeHb. ApudMeTHUecKHil KBaApaTHBIN KOpeHb. YpaBHeHHE BUAa x° = a. Haxosk[aeHue IMpHOIMKEHHBIX 3HAYEHUH KBAJPATHOTO KOPHS.

CsoiicTBa apH(pMeTI/I‘IeCKOFO KBaApaATHOT'O KOPHA: KOPCHb U3 IMPOU3BCACHUA, YaCTHOTO, CTCIICHU. ToxnaecTBa (\/5)2 =a, TOe a = 0, va2 = | a |
HpI/IMeHeHI/Ie CBOICTB apI/I(I)MeTI/IIIGCKI/IX KBaJApaTHBIX KOpHGfI K Hp606p3.30BaHI/II-O YHUCIOBBIX BLIpa)I(eHPIfI " K BBIYUCJIICHUSM.

KBanpatHbie ypaBHeHust



KBagparubiii TpexuieH. Pa3joxkeHue KBagpaTHOrO TpexX4dieHa Ha JIMHEWHbIe MHOXuTenu. KBagpatHoe ypaBHeHHe. HenoJiHble KBajgpaTHbIE ypaBHCHHUS.
JIMCKpUMHHAHT KBaApaTHOro ypaBHeHMs. DOpMyiibl KOpPHEH KBaJpaTHOTO ypaBHEHHMs. KoimuecTBO KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Teopema,
obOparHas TeopeMe Buera.

Pemrenne 3aga4d ¢ MOMOIIBIO KBAIPAaTHBIX YPABHEHUM.

PaunonajbHbIe ypaBHeHHUS
PanmonansHo€e ypaBHeHue. bukBanpaTtHoe ypaBHeHHE. Pacniagaronieecs ypaBHEHHUE.
Pemenue panmoHanbHbIX ypaBHEHUH. Perienne nmpocrelmnx 1poOHO- pallMOHAIbHBIX YpaBHEHUH. MeTo1 3aMeHbl TEpEMEHHO.
Pemenue 3a1a4 ¢ mOMOIIBIO pallMOHATIBHBIX YPABHEHUM.
CucreMbl palMOHAJIbHBIX YPABHEHUI
VYpaBHeHue ¢ nByMs mnepeMeHHbIMH. CHCTEMBI pallMOHAIBHBIX ypaBHEHUW. PemieHue cucrembl ypaBHEHUM. MeToabl pElIeHUsT CUCTEM pPaIMOHATBHBIX
YpaBHEHUM: METO/I CJIOKEHUSI, METOJI MOJCTAHOBKH, Tpa(uuecKii.

Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM PAIMOHATBHBIX YPABHEHUN.

I'paduyecknii cnocod pemieHnsi cucTeM ypaBHeHHM

I'padmyeckuii ciocoO peleHus CUCTEM ABYX YpaBHEHUI MEPBOil CTENEHU C IByMsI HEU3BECTHBIMU U UCCIIEOBAHUS CUCTEMBI IBYX YpaBHEHUI MEePBO CTEIECHH C
JBYMsI HEU3BECTHBIMU. PellleHne cucreM ypaBHEHUH U ypaBHEHU rpaduyueckuM crocodboM. Perienne ypaBHEHHI B LENbIX YUCTaX.



3. TemaTnueckoe JIAHUPOBAHHME

Ne /it Tema ypoxka KosmyecTBo 4yacos

Hoemopenue OCHOBHBIX HOHAMUIL U MM 00086

Kypca anzedpwl 7 Knacca. 4

L Iloemopenue. DOpMyIIbl COKPAILIEHHOTO YMHOXKEHHUS 1
2. Ilosmopenue. Tlpeobpa3zoBanue areOpandecKuX BhIPAKCHHIA 1
3. Iloemopenue. Perienne ypaBHEHHUI U CUCTEM YPABHEHUU 1
4. Iloemopenue. Pemienne TEKCTOBBIX 3a/1a4 1
I'naesa 1. llpocmeiimue ghynkyuu. Keaopammuwvie kopnuu. 31

YHucnoBble HEpABEHCTBA

Koopannarnas ock.

MHoecTBa YUCE

5
6
7. KontpoJubHas padora Nel « BxoaHoi KOHTPOJIbY»
8
9

JlexapToBa cuctemMa KOOpJIMHAT Ha IJIOCKOCTH

10. [TonsiTe pyHkuuu

11. [Tonsarue rpaduka GyHKIIMHA

12, OyHKIUA y= X U €€ rpaduk

13. DOyHKIHA y=x7

14, I'padux GyHKIHN Y= X°

15. OyHKIUA y = i

16. I'pBduk GyHKIMN Yy = i

RRRRPR N RRRR N PR RIN RN R RN

17. Ypoxk 060111eHHOr0 MOBTOPEHUS 110 TeMe : « [IpocTeitmme GyHKImm
18. KonTpoabHas padoraNe?2. [Ipocreiimme GpyHKoum .
19. Pemenne 3aaa4 mo teme : « [Ipocreiimme GpyHKIuN»
20. [ToHsaTHE KBAAPATHOTO KOPHS
21. ApudMeTHYECKHI KBaIpaTHBIN KOPEHB
22. CpoiicTBa apuMeTHUYeCKUX KBaIPaTHBIX KOPHEH
23. KBanpaTHblii KOpEHb U3 HATYPAJIBHOTO YHCIIA
24. Ypoxk o0o11eHHOro MOBTOpEHuUs o TeMe :« KBagpaTHble KOpHID)
25. KonTpoabHas padora Ne3. KBagpaTHble KOPHHU.
26. Pemenne 3aga4 mo teme : « KBagparubie KOpHI»
I'nasa 2. Keaopammnvle u payuonanvHvie ypagHeHus 34
217. KBazpatsblil TpEéXuseH 3
28. IloHsiTHE KBaAPAaTHOTO YpaBHEHUS 2




29. HenoJiHOE KBagpaTHOE ypaBHEHUE 2
30. | Pemenue KBapaTHOTO ypaBHEHHs OOIIET0 BUAA 4
31. [IpuBei€HHOE KBaipaTHOE YPAaBHEHHE 1
32. Teopema Buera 2
33. | Konmponvnas paboma 3a 1 nonyzooue. 1
34. [IpumeHeHne KBapaTHBIX YPAaBHEHUHN K PEIICHHUIO 3314 2
35. | Ypox obomieHHOro MOBTOpEHUs 1o TeMe: « KBajpaTHble ypaBHEHHD) 1
36. KonTposabHas padora Ned. KBaapaTHble ypaBHeHHUS. 1
37. Pemienue 3aaau no teMe : « KBagparHnbie ypaBHeHHS » 1
38. | [loHsiTHE palOHAIEHOTO YPaBHEHUS 1
39. | bukBanparHoe ypaBHEHHE 2
40. Pacrnagaroreecs: ypaBHeHHE 2
41. | YpaBHeHUe, 0JIHA YAaCTh KOTOPOTO anredpandeckas Apo0k, a Apyroe- HyIlb 2
42. Pemnenne panmoHaabHbIX YpaBHEHUN 2
43. Pemenue 3a1a4y npy NOMOIIM pallMOHAIbHBIX YPAaBHEHUN 2
44, Ypok 06011eHHOr0 MOBTOPEHMs 0 TeMe: « PannoHanbHble ypaBHEHUS» 1
45, KonTposbHas padora Ne5. PaninoHajbHbIe ypaBHEeHHS 1
46. Pemenue 3a1a4 no teme : « PanimoHanbHble ypaBHEHUsI » 1

I'naea 3. /luneiinas, keadpamuynas u OpooOHO- TUHEUHAA PYHKYUU. 32
47. [IpsiMast mponopIMOHATBEHOCTh 2
48. | I'padux dynkimu y= kx 2
49, Jlunetinas Gynkums u e€ rpaduk 3
50. PaBHOMEpHOE NBHKEHHE 1
51. | ®yukuus y=|x| u eé rpadux 2
52. ®ynxmms y=ax? (a > 0) 2
53. | ®ynkuus y=ax® (a # 0) 2
54. | I'paduk GyHKIHH y=(X - x0)> +)0 3
55. KBanparuunas ¢yHkius u e€ rpadux 3
56. OO6paTHas NPONOPIUOHATBEHOCTh 1
57. OyHKIMA Y =§ (k>0) 2

k

58. OyHKIMA Y :; (k= 0) 2
59. JpoOHo- nuHeiHas GyHKuus u e€ rpaguk 4
60. | Ypox 06001meHHOr0 NOBTOPEHH MO TeMe : « DyHKIMM U X TpapuKm» 1




61. KonTpoabHas padora Ne6. @yHKuuu 1 ux rpadpukm. 1
62. Pemenue 3a1a4 no teMe : « OyHKUMH M MX TPAQUKH » 1
I'nasa 4. Cucmemul payuonaibHbIX YyPaAGHEHUIL. 24
63. [loHsiTHE cCcTEMBI pallMOHAIbHBIX YPAaBHEHUN 2
64. Pemenune cucrem pannoHaIBHBIX YPaBHEHUH CIIOCOOOM TOACTaHOBKH 2
65. Pemienune cucrem panMoHaIbHBIX YpaBHEHUN APYTHMH CIOCOOAMHU 2
66. | Pemenue 3a1a4 mpyu MOMOIIM CHCTEM PAIIHOHAIBHBIX YPaBHEHHN 4
67, I'pacdmyeckuii cnoco® perieHus: CUCTEMBI IByX YPaBHEHUN NEPBOM CTENIEHU C 3
JIBYMSI HEM3BECTHBIMHU
68. I'paduueckuit cnoco® ruccaea0BaHUs CUCTEMBI IBYX YPaBHEHUM MEpBOU 3
CTETIEHH C JIBYMS] HEM3BECTHBIMU
69. Pemenue cucreM ypaBHeHHI epBOil U BTOPOH CTeNeHH IpaduuecKkum 3
croco6om
70. [Ipumeps! perieHns ypaBHeHU# rpaduyeckiuM crnocoOom 2
71, Ypok O60§III€HHOFO MOBTOPEHHUS 110 TeMe : « CHUCTeMBbI pallMOHATIBHBIX 1
YpaBHEHHID
72. KonTposabHas padora Ne7. CHCTeMBbI pAallHOHAJIbHBIX YPABHEHIA. 1
73. Pemenue 3a1a4 no teme : « CHCTeMBI PAIIHOHATBbHBIX YPABHEHHIA » 1
Iloemopenue. 11
74. [ToBTOpenue. Ilpocmetiwue ¢hynkyuu. KBanpaTHeie KOPHHU. 1
75. [ToBTOpenue. KBanpaTHbie 1 parinoHaIbHBIC YPAaBHEHUS. 1
76. [ToBTOpenue. JInneitHas KBampaTHdHAs GYHKIHH . 1
7. [ToBTOpenwue. J{poObHO-nuHEHAS HYHKIUSA 1
78. [ToBTOpenue. CucteMbl pallMOHAIBHBIX YPABHEHUI 1
79. KonrtpoJsbHas padora Ne 8 (uTorosas) 1
80 | O6oOmIeHre 3HaHUM 3a Kypc 8 Kiacca 1
81 | OboOmIeHne 3HaHUU 3a Kypc 8 Kiacca 1
82 | O6oOmieHre 3HaHUU 3a Kypc 8 Kiacca 1
83 | OOoOIeHne 3HaHMH 3a Kypc 8§ Kilacca 1
84 | OOoOueHne 3HaHMH 3a Kypc 8 Kiacca 1
85 Hmoozo : 136
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