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2022-2023 yueOHbIl 1O
ITosicHUTEIbHASA 3aNMUCKA
PabGouyas nporpamma mno ajnredpe aJis 7r KJ1acca COCTaBJI€Ha Ha OCHOBE:
— ®@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoannu B Poccuiickoit @enepanmu

(nanee - PO)y;

— Ilpukaza MunuctepctBa npocsemenus Poccuiickoit ®eneparun ot 31.05.2021 Ne 286 «O06

yTBepXkKaeHHH (eepaTbHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa HA4YaJIbHOTO OOIIETOo
o0pa3oBaHUs;

— Ilpukaza Munnpocsemennss Poccun ot 20 mas 2020 r. Ne 254 «O ¢denepanbHOM IepedHe

y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPH peau3allid HMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEeNbHBIX MPOTPaAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemaHero

00

mero o0pasoBaHus»,

[MTucema MunucrepcTBa npocsemienust Poccuiickoit denepammu_ot 15.02.2022 A3-113/03 «O
HaAIpaBJIEHUH METOJMYECKUX peKkoMeHaaimit» (Bmecte ¢ «MHbopMalMOHHO-METOINYECKUM
MUCHMOM O BBEJCHUU (eiepalibHBIX TOCYIapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB HAYATBHOTO
00111ero 1 OCHOBHOTO 00IIIero 00pa3oBaHUs»);

[Topsiaka opraHM3alid M OCYIIECTBJICHUS O0OpPa30BaTENbHOW JAEATENbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOorpaMMaM — 00pa30BaTEIbHBIM IMPOTPaMMaM HayajdbHOTO OOIIETO,
OCHOBHOT'O OOILET0O U CPEeAHEro O0IIero 00pa3oBaHMs, YTBEPKICHHOTO MpHUKa3oM MHHHCTEpCTBA
npocsemenus: Poccuiickoit @eneparu ot 28.08.2020 Nod42;

[Topsiaka opraHM3alid M OCYIIECTBICHUS O0OpPa30BaTENbHOW JAEATENBHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM TMPOTPaMMaM - 00pa30BaTEIBHBIM TMPOrpaMMaM HadaJbHOTO OOIIETO,
OCHOBHOTO OOILETO M CpPeIHEero oomiero oopa3oBaHusi, yTBEpkKIEHHOIO MPUKa30M MHHHUCTEPCTBA
npocsemenus: Poccuiickoit ®enepamuu ot 22.03.2021 r. Ne 115;

denepanbHOTO NepevHs Y4eOHHUKOB, JOMYIIEHHBIX K HUCIIOIBb30BaHHUIO MIPU PeaIM3alui UMEIOIINX
rOCy/IapCTBEHHYIO aTTECTalMI0 00pa3oBaTENbHBIX MPOTrpamMM HAYaJbHOTO OOLIEro, OCHOBHOTO
ob1ero, cpegHero oomero o0pa3oBaHUsl OPraHU3aLUSAMU, OCYILECTBIISIONIUME 00pa30BaTEIbHYIO
NEATEIIbHOCTh, YTBEPKACHHOTO nMprka3zomM Murnpocsemenus: Poccun ot 20.05.2020 No254;
[lepeuns opraHu3amii, OCYIIECTBISIONIMX BBITYCK y4eOHBIX MOCOOUHM, KOTOpPBIE MOMYCKAIOTCA K
MCIOJIb30BAHUIO TIPU peaTn3alii UMEIOLIUX TOCYJapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTeIbHbIX
mporpaMM HAudalbHOTO OOIIEro, OCHOBHOTO 00IIero, cpeaHero oO0mero o0Opa3oBaHUS,
YTBEP)KICHHOTO Mpruka3zoM MuHucrepctBa oopazoanus u Hayku PD ot 09.06.2016 Ne 699;
Canurapubix mnpaBun  CII  2.4.3648-20 «CaHUTapHO-3MUAEMUOIOTHUECKUE TpPeOOBaHUS K
OpraHM3ali BOCTHUTAaHUS W OOY4YEeHMs, OTAbIXa M O3J0POBICHHUS JeTed U MOJIOACKN,
YTBEPKJICHHBIX IIOCTAaHOBJIEHUEM [JIaBHOrO rocyJapCTBEHHOI'O CaHUTAapHOro Bpada Poccuiickoin
Oenepanuu ot 28.09.2020 Ne28;

Canurapubsix npasui 1 HopMm Canllun 1.2.3685-21 «'urueHnyeckiue HOPMATUBBI M TPEOOBAHUS K
obecrieueHnI0 0€30MacHOCTH M (W) OE3BPEIHOCTH ISl YeJoBeka (haKTOPOB Cpebl OOUTAHUS,
YTBEPKJICHHBIX [TOCTAHOBJICHUEM I'OCYAAPCTBEHHOIO CaHUTAapHOro Bpadya Pocculickon denepanuu
ot 28.01.2021 Ne2;

Pacnopsoxkenust Komurera mo obOpaszoBanmio ot 14.04.2022 Ne 801-p «O dopmupoBanuu
KaJIeHJAApHBIX Y4eOHBIX TpaUKOB TOCYIapCTBEHHBIX 00pa3oBaTelbHBIX yupexaeHuil CaHKT-
[TerepOypra, peanu3yoIIUX OCHOBHBIE 00IIe0Opa3oBaTeNbHble Tporpammbr, Ha 2022/2023
Y4EeOHBIN TOY;

Pacniopspxenust KomuteTa mo oobpazoBanuto ot 26.04.2022 Ne 883-p «O06 opranuzanuu paboThI 10
MOJATOTOBKE CUCTEMBI oOpa3oBaHus Cankr-IlerepOypra K nepexony
Ha OOHOBJIEHHbIE (enepanbHble TOCyIapCTBEHHBbIE O00pa3oBaTelbHbIE CTAHAAPTHl HAYATBHOTO
o01mero u ocHOBHOTO 00111eT0 00pazoBanus ¢ 01.09.2022;

OcHoBHOW 00pa30BaTENbLHOM MpOrpaMMbl HayaJlbHOro oOmero oopasoBanust Ha 2022-2023
y4eOHBId TO0J, TPHUHATOW TMemarormdeckuM coBeTtoM (mpotokon Nel2 ot 01.06.2022),
yTBEpXKIEHHOM npuka3zoM aupekropa Nel45 ot 02.06.2022;

— VYuyebnoro mnana ['bOY Jluneit Nel79 Kammaunckoro paitona Cankt- Iletepbypra na 2021-

2022 y4eOHBIl TOI;



— Ilonoxenus o cucTeMe OIEHHWBaHHUS OOpa30BaTEIbHBIX PE3yNbTaToB, oOydarommuxcs ['BOY
munei 179 Kanuaunackoro paiiona Cankr-IlerepOypra;

— Ilonoxenust o ponae oueHounsix cpeacts 'bOY nmunei 179 Kanunuuckoro paitona CaHKT-
[TetepOypra;

— Anrebpa. COOpHHMK TpPHMEPHBIX pabodyux mporpamm. 7-9 Kiacchl: cocTaBUTENb: T.A.
Bypmuctpoa. — M.: IIpocsemenne, 2020. — 112 c.

MecTo 1 poJib NpeaMeTa B y4eOHOM IJIaHe

Cornacao yae6HOMY 1utany ['BOY nwuieit Nel79 Ha uzydyenue anreOpsl B 7 kiacce oTBoauTcs 4
yaca B Hejenmo, 136 Jaca B o, U3 HUX Ha UTOroBOoe moBTopeHue (peseps) 11 gacoB. KoHTponpHBIX
pabot — 10.



Nudopmanusi 0 BHECEHHbIX U3MEHEHM X

Komnuects | KonuuecTtso
Ne 0 4acoB I10 4acoB,
Tema ABTOPCKOM COIJIACHO
IporpaMMe | BHECEHHBIM
U3MEHEHUSIM
1 | BelpaxkeHus1, TOXKAECCTBA, YPABHEHUS 26 26
2 DyHKIUU 14 18
3 | Crenens ¢ HaTypaJIbHBIM MTOKA3aTEIEM 15 18
4 | MHOrouneHsl 22 23
5 | ®opMysbl COKPAIEHHOTO YMHOKEHHUS 23 23
6 | Cucrembl TMHEWHBIX YpaBHEHUN 17 17
7 HTorosoe noBTopeHue 19 11
HTroro 136 136

Buecenue JaHHBIX U3MEHEHUI MO3BOJIUT OXBAaTUTH BECh H3y‘laeMLIﬁ Marcpuall 1o nporpaMmme,
MTOBBICUTH YPOBEHb OOYUYEHHOCTH YYAIIUXCS MO MPEIMETY, a Takxke Oojee 3PPEeKTUBHO OCYIIECTBUTH
HHI[HBPII[yaJIBHLIﬁ IIoaxoa K O6y‘-IaIOH_II/IMC5I.

PaGouasi nporpaMma BBITIOJIHAIET /IB€ OCHOBHbIE QYHKIIUM:

— HNudpopmanunonHo-mMeToguyeckasi QyHKIHs MMO3BOJSET BCEM YYaCTHHKaM 00pa30BaTeIbHOTO
mpolecca NoJyuyuTh NMPeACTaBIeHUE O 1IeJIAX, COlep’KaHuu, 001Iel cTpaTeruu o0y4eHus, BOCIIUTaHUS
Y Pa3BUTHUS YYALIUXCS CPEACTBAMH JAHHOTO Y4eOHOI0 IIpeaMeTa.

— OpraanzaunmoHHO-IJIAHUPYIOLIAsl QYHKIMS MPeayCMaTpUBAeT BbIACIIEHUE ATAOB 00YUEeHHUS,
CTPYKTypUpOBaHHE Yy4yeOHOro MaTepuaina, OINpeAesieHHE €ro KOJIMYECTBEHHBIX M KaueCTBEHHBIX
XAapPaKTCPUCTUK HaA KaXJIOM H3 3TAallOB, B TOM HYHCIC I COACPKATCIBHOIO HAIOJIHCHUSA
MIPOMEXKYTOUHOM aTTeCTallMi Y4aluXcsl.

Ienn u3yvenus anredpsl B 7 Kiacce:

— OBJIaJleHMe CHCTEMOM MaTeMaTH4eCKUX 3HAHUN M YMEHHM, HeOOXOIUMBIX AJisl MPUMEHEHUs B
MPAKTUUYECKOU AESITEIbHOCTH, U3YUEHHUSI CMEXXHBIX TUCIUILINH, IPOAOKEHUsT 00pa30BaHMUs;

— HHTE/UIEKTyaJlbHOe pa3BUTHE, (OPMUPOBAHUE KAUECTB JTUYHOCTH, HEOOXOIMMBIX YEIOBEKY
JUIS TIOJIHOLICHHOW JKU3HM B COBPEMEHHOM OOILECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHUHOCTD
MBIIJICHUA, HUHTYHUL A, JIOTUYCCKOEC MBIIIJICHHUC, JJIEMCHTbBI aHFOpI/ITMH‘ICCKOﬁ KYJIbTYPBHI,
MIPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTh K IPEOA0ICHUIO TPYTHOCTEH;

— (opmupoBaHHe mNpeACTaBIeHHI 00 WACSIX W METOAaX MAaTEMAaTHKH KaK YHHBEPCAIbLHOTO
sA3bIKa HAYKU U TCXHUKHU, CPCACTBA MOJACTIUPOBAHUA SIBJICHUU U Ipo1ECCCOB;

— BOCHHUTAHHUeE KYJIbTYPbl JUYHOCTH, OTHOILIEHUSI K MaTeMaTHKE KaK K 4acTH 00IIedeI0BeuecKoi
KYJIbTYpPbl, IOHUMaHUE 3HAYMMOCTH MaTeMaTUKH ISl HAYYHO-TEXHUYECKOI0 Iporpecca;

— pa3BHTHe BBHIUYUCIUTEIBHBIX U (OPMATIBLHO-ONEPATUBHBIX aJIreOpanuecKux YMEHUH 10 YpOBHS,
MO3BOJIAIOIICTO YBCPCHHO UCIIOJIB30BATh UX MPU PCHICHUHA 3aAa4 MAaTCMATUKU U CMCIKHBIX ITPEAMCTOB
(¢pusmka, XuMHUA, OCHOBBI HH(POPMATUKM W BBIYUCIUTEIBHOW TEXHHMKH), YCBOCHHE armapara
YPAaBHEHUN M HEPABEHCTB KaK OCHOBHOI'O CPEACTBAa MAaTEMaTUYECKOr0 MOJAEIUPOBAHUS IPUKIIAIHBIX
3aj1a4, ocyllecTBieHue (YHKIIMOHAIbHOW MOATOTOBKM UIKOJBHUKOB. B Xoae wu3ydeHus Kypca,
ydaluuecs OBJIaJIeBAIOT IPUEMAaMU BBIYUCICHUN HA KAJIBKYJIISATOPE.

BocnuTaT/IbHBII KOMIIOHEHT pado4eil MporpaMMbl
Peanusanus nmegaroraMu BOCIMTATENBHOTO MIOTEHIMAIA YPOKA MPEIIONaraeT ciaeaylolee:

— YCTaHOBJICHHWE JIOBEPUTEJIBHBIX OTHOIICHHH MEXAy y4YuTelIeM M €ero Y4YeHHKaMH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO YUYAIIMUMHUCS TpPeOOBAaHMM M TNPOCKO  yduTels,
NPUBJICYCHUIO WX BHHMaHHMA K OOCyXTaeMoil Ha ypoke HWHQOpPManuM, aKTUBU3AIUU UX
MO3HABATEIBHOM NEATETLHOCTH;



— noOyXJieHue IMIKOJIbHUKOB COOJII0/IaTh HAa YPOKE OOLENPUHSTHIE HOPMBbI TIOBEICHUS, TPaBUiIa
oOmmeHus co crapmuMH (YYUTEIsIMH) W CBEPCTHUKAMHU (IIKOJbHUKAMH), TPUHIUIB y4eOHOM
AUCHUIUIMHBL U CAMOOPTaHU3allnN,

— MpUBJICYEHHE BHUMAaHMS IIKOJIBHUKOB K IIEHHOCTHOMY AacHeKTy H3y4aeMblX Ha YpOKax
SIBJICHWM, OpraHU3amus WX pabOThl C MOJy4yaeMON Ha YpPOKE COIMaJbHO 3HAYUMOW HH(POpPMAIHEH,
HWHULIUUPOBAHUEC CC O6cy)KI[eHI/IH, BBICKA3bIBAHUA YyYalllUMUCA CBOCIrO MHCHHA IO €C IIOBOAY,
BBIPaOOTKH CBOETO K HEl OTHOIICHHUS;

— HCIOJIb30BaHHE BOCIUTATEIBLHBIX BO3MOXKHOCTEH COJAEpKaHHUS Y4eOHOTrO IMpeaMera uepes
ACMOHCTpaluil0  ACTAM THNPUMCPOB OTBCTCTBCHHOI'O, TIPaXXJAAHCKOIO TMOBCIACHUSA, TIIPOABJICHUA
YeJI0BEKOII00Us U 100pOoCcCepAeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB Ui YTEHHUS, 3a7a4
IUISL pELIeHUs, TPOOJIEMHBIX CUTYAIMH I 00CYXIeHUS B KJIacce,

— MpPUMEHEHHE Ha YpOKE HMHTEPAKTUBHBIX (opM pabOThl ydalllUXCs: MHTEUIEKTYyaJIbHBIX WID,
CTUMYJIMPYIOIIMX MO3HABATEIbHYI0 MOTHUBAIUIO IIKOJbHUKOB; AUCKYCCUH, KOTOPBIE JAIOT yJalluMcs
BO3MOYKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO [MAJIOTa; TIPYNIOBOW paboThl Win
paboThl B Mapax, KOTOpble y4yaT HIKOJBHUKOB KOMaHIHOI pa0oTe M B3aMMOJICHCTBHUIO C JIPYTHMH
JCTbMU;

— BKJIIOYEHHUE B YPOK UTPOBBIX MPOLETYP, KOTOPHIE OMOTAIOT MOJAEPKATh MOTUBALIMIO AETEN K
MOJIYUYEHUIO 3HAHUM, HaJa)KUBAHUIO TO3UTUBHBIX MEKIMUYHOCTHBIX OTHOILIEHUH B KJlacce, TOMOTAIOT
YCTaHOBJICHHUIO JOOpOKeNaTeIbHOM aTMOoc(hephl BO BpeMsl ypOKa;

— oOpraHu3anusi HACTaBHUYECTBA MOTHBUPOBAHHBIX M JSPYIAUPOBAHHBIX YYallUXCsl HAJ HX
HEYCIMEBAIOIIMMH  OJAHOKJIACCHUKAaMH, JAlolIero IIKOJIbHMKAM COLMAIbHO 3HAYHUMBIM  OIBIT
COTPYJHHUYECTBA U B3aUMHOM ITOMOLIH;

— UHUIUUPOBAHUE M TOJICPKKA HCCIEAOBATEIbCKON IEATENbHOCTH HIKOJbHUKOB B paMKax
peamm3aniuin MUMHU HWHIAUBUAYAJIBbHBIX W TPYHNIIOBBIX HCCICAOBATCIILCKUX IIPOCKTOB, YTO HACT
IIKOJIbBHUKAM BO3MOXKHOCTh MPHOOPECTH HAaBBIK CAMOCTOSITEILHOTO PEIICHHUS TEOPETUYECKOM
npoOJeMbl, HaBBIK TE€HEPUPOBaHHUA M O(OPMIICHUS COOCTBEHHBIX HJCH, HABBIK YBAXHTEIHHOTO
OTHONICHHUS K UYKUM HesIM, 0QOpMIICHHBIM B paboTax APYrux UccienoBaTesieil, HaBbIK MMyOJIUYHOTO
BBICTYIUICHHUS IIEpE]l ayIUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUSA CBOEH TOUYKU 3PCHUS.

— ucnons3oBanne WMKT w  aucTtaHIMOHHBIX 00pa30BAaTENbHBIX  TEXHOJOTHH  OOyYCHHS:
MpPOrpaMMbl — TPEHAXKEPhl, TECThI, 3a4eThl B DJEKTPOHHBIX MPUIOKEHUSIX, MYIbTUMEIUNUHBIE
NPE3CHTAIlNM, HAyYHO-TIONYJIApHBIE Tepeaayd, (uiabMbl, OOydYaromue CalThl, YpPOKH-OHJIAH,
BUJICOJIEKLINH, OHJIAITH-KOH(EPEHIINH U p.

Cucrema ypokoB
OcHoBHas popma opraHuzalui 00pa3oBaTEIbHOTO MPOLECCa — KIIACCHO-YPOYHasi CHCTEMa.
[TpenycmaTpuBaeTcs NpUMEHEHNE CIEAYIOIIHUX TEXHOIOTUI 00ydeHu:
- TpaAMLIMOHHAs KJIACCHO-YPOYHasl;
- UTPOBBIE TEXHOJIOTUH;
- BJIEMEHTHI MPOOIEMHOT0 00yUeHUS;
- TEXHOJIOTUH YpOBHEBOU nudepeHIraim;
- 3JI0POBbE COEpEraroIne TeXHOJIOTHH;
- UKT.
Buael ypoxkos
Ypok — nexyusa. Ilpeanonaratorcsi COBMECTHBIE YCHIIUSI YUMUTENsS U YYCHHMKOB Ul PELICHUS
obmieit mpoOIeMHOM Mo3HaBaTeNbHOHN 3a1a4un. Ha TakoM ypoke HCIONb3yeTcsl JeMOHCTpAIllMOHHBIN
MaTepHall Ha KOMIbIOTEPE, Pa3paOOTaHHBIM yUUTENIEM UM YYEHHUKAaMH, MyJIbTUMEIUHHbBIE TPOAYKTHI.
Ypoxk — npakxmuxym. Ha ypoke ydwammecs paOOTalOT HaJ pa3iUYHBIMH 3aJaHUSIMU B
3aBHCUMOCTH OT CBOEH MOATrOTOBIEHHOCTU. Buibl paboT MOTyT OBITH CaMbIMHU Pa3HbIMU: TUCbMEHHBIE
MCCIICIOBAHMSI, PELLICHUE PA3IMYHBIX 3a/1a4, U3YYEHHUE CBOWCTB PA3NUYHBIX (DYHKIHH, MPaKTHUECKOE
IIPUMEHEHHME Pa3InYHbIX METOAOB pelleHus 3a1ad. KoMmmploTep Ha TaKuX ypoKaxX HCIOJb3YeTCsl Kak
AJIEKTPOHHBIA KaJIbKYJIATOpP, TPEHAXEP YCTHOTO CcueTa, BUpPTyajbHas JabopaTOpHsi, HCTOYHHUK
CIIpaBOYHOM WH(OpMAIUH.



Ypok — wuccneoosanue. Ha ypoke ydHammecs pemiarOT NPOOSIEMHYIO  3a7ady
HCCIEA0BATENIbCKOTO  XapaKTepa aHAJIMTUYECKMM METOJOM U C IOMONIbIO KOMIbIOTEpa C
MCIOJIb30BAaHUEM PA3JINYHBIX JTAOOPATOPHIA.

Komoéunuposannslit ypox npeArnonaraeT BEIIOJIHEHNE PadOT U 3aJaHUIl pa3HOTO BUA.

Ypox pewenuna 3a0au. BripaGaThiBaloTcs y ydauiuxcs yMEHHsI M HaBBIKM peLICHHs 3a7ad Ha
ypOBHE 00s3aTeNbHOW H BO3MOXXHOW mMOATrOoTOBKe. JIF0OOW ydamuiicss MOXKET WCIOIb30BaTh
KOMITBIOTEPHYI0O MHGOPMAIMOHHYIO 0a3y MO METOJaM peIllIeHHs pPa3W4HbIX 3a/ady, MO CBOMCTBaM
ANIEMEHTAPHBIX PYHKIHH U T.1I.

Ypox — mecm. TectupoBaHue NPOBOJUTCS C LENBIO TUATHOCTUKHU MPOOETOB 3HAHUI, KOHTPOJIS
ypOBHSI OOYYEHHOCTH Y4YalIUXCs, TPEHUPOBKU TEXHUKE TECTHPOBaHHs. TecTbl MpeliaraioTcs Kak B
MeYaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTe. [IpyueM B KOMIIBIOTEPHOM BapUaHTE BCEraa cC
OrpaHUYEHUEM BPEMEHHU.

Ypok — 3auem. YcTHBI ONpoc ydyamuxcs MO 3apaHee COCTABJIEHHBIM BOIIPOCaM, a TAKKE
penieHune 3a1a4 pa3Horo ypoBHs 110 U3y4EHHOU TEME.

Ypox — camocmoamenvnasn paboma. Ilpennaraiorcs pa3Hbie BUIbI CAMOCTOSITEIBHBIX PaboT:
JIBYXYPOBHEBAs — YyPOBEHb 0053aTEIILHON TTOATOTOBKH - «3%», YPOBEHb BO3MOXHOM MOJTOTOBKH - «4» 1
«5»; OONBIION CHHCOK 3aJaHUil Pa3sHOrO YPOBHs, M3 KOTOPOIO YYaIIMHCs peIlaeT UX IO CBOEMY
BBIOODPY. Ps10M € y4eHHKOM Ha TaKUX YPOKaX — BKJIFOUEHHBIM KOMITBIOTEP, KOTOPHIH OH UCIOJb3YET
110 CBOEMY YCMOTPEHHIO.

Ypoxk — kommponvnasa paboma. IlpoBoauTcs Ha ABYX YpPOBHSAX: YPOBEHb 0053aTEIbHON
MOATOTOBKH - «3» U YPOBEHb BO3MOKHOM MOJITOTOBKH - «4» 1 «5».

KomnbrotepHoe obecnieyeHue ypoKkoB
B pasnene paboueit nmporpammel «KoMIproTepHOE 00€CTICUCHHE» CINIAHUPOBAHO MPUMECHEHHE
HMCIOIUXCS KOMIIBIOTCPHBIX IMPOAYKTOB: IICMOHCTpaLII/IOHHblﬁ Marcpuall, 3aaaHusa JId YCTHOI'O
OTIpoca yyaluxcs, TPEHUPOBOYHbBIE YIIPAXKHEHHUS, a TAK)KE Pa3IMUHbIE 3JIEKTPOHHBIE YUEOHUKH.

JleMOHCTPAaUMOHHBIH MaTepuaJl (cJaaiabl)

Co3maercss c wenblo oOecnedeHus HArIAJHOCTH TMPH  M3YYEHHH HOBOTO MaTepuaa,
WCIIONB30BaHUS IIPU OTBeTax ydamumxcsa. [IpuMeHeHwe aHMMalMM TMpU  CO3JaHUHM  TaKOIo
KOMIIBIOTEPHOTO IPOAYKTa IIO3BOJIIET paccMaTpuBaTh BOIPOCHI MAaTEMaTUYECKOW TEOpUU B
IBUKEHUH, 00eCTieunBaeT IPYrod Moaxoa K M3YyYeHHIO HOBOTO MaTepuaia, BBI3BIBAET MOBBIIIEHHOE
BHUMAaHHE U UHTEPEC Y yUaIIUXCH.

N3yueHne MHOIMX TE€M B MaTeMaTUKE CBS3aHO C 3HAHUEM W IIOHUMAHUEM CBOWCTB
JJIEMEHTApHBIX (QYHKIUH. PemeHue ypaBHEHHH, HEpPaBEHCTB, Pa3IUYHBIX 3ajad Mpearojaraet
riy0oKkoe 3HaHHE IMOBEACHUSA AJIeMeHTapHbIX (yHKuui. Hayuntbes pacrnoszHaBaTh rpaduku Takux
(byHKIHH, CyMeTh paccka3aTh 00 MX CBOMCTBAaX MOMOTAlOT KOMIBIOTEPHBIE CIAM/IbI.

[Tpu pemenun 0OBIX 3a/1a4 UCIOJIb30BaHUE IpadUUEcKO MHTEpPIIpEeTaluy YCIOBUS 3a/1ayH,
ee peUIeHHs TMO3BOJSET YYallMMCs MOHSATh MaTeMaTH4yecKylo HJEI0 pelleHus, Oojee TIyOOKO
OCMBICJIUTh TEOPETUYECKUN MaTepHUall 10 JAHHOU TEME.

3agaHus A9 yCTHOTO cYeTa
OTH 3a1aHusl AAal0T BO3MOXXKHOCTh B YCTHOM BapHaHTE OTpabaThIBaTh pa3iMyHbIC BOMPOCHI
TEOPUU U NMPAKTUKHU, IPUMEHSS MPUHLIUIBI HATTIIIHOCTH, TOCTYIHOCTU. MIX MOYKHO MCIIOJIB30BaTh Ha
T000M ypOKe B peXHMME YUYHUTENIb — YYCHHK, B3aUMOIIPOBEPKH, a TaKKe€ B BHUJEC TPEHUPOBOYHBIX
3aHATUMN.

TpeHupoBoYHbIE YIPasKHEHUS
Brmrowaror B cebsi 3amaHusi ¢ BOMPOCAMH M HATJISIIHBIMH OTBETAMH, COCTABJICHHBIMHU C
MOMOIIbI0 aHuMaluu. OHU MO3BOJISIIOT YYEHUKY CAMOCTOATEIBHO OTpadaThIBaTh pa3inyHbIe BOIPOCHI
MaTeMaTHYECKON TEOPUH U MPAKTUKHU.

DJIEKTPOHHbIE Y4eOHUKHU
OHM UCHONB3YIOTCSl B KaueCTBE BUPTYaIbHbIX JJAOOPAaTOPHH IPU MPOBEAECHUN NMPAKTUYECKUX
3aHATHUI, YPOKOB BBEJCHHS HOBBIX 3HaHWNA. B HuX 3axitoueH OOJBIION TEOpETHUYECKHI MaTepua,
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MHOI'O TPEHaXEpPOB, NPAKTUYECKUX M MCCIEAOBATENbCKUX 3aJaHUM, CIPaBOYHOro Marepuana. Ha
T000M U3 YPOKOB BO3MOXKHO HCIIOJIb30BaHME KOMITBIOTEPHBIX YCTHBIX YIpPaKHEHHH, NMPUMEHEHHE
TPEHa)Kepa YCTHOI'O CYETa, YTO AKTUBU3UPYET MBICIUTENbHYIO ACATEIbHOCTh YyYalIUXCs, Pa3BUBACT
BBIYHCIIUTENbHBIE HABBIKU, TaK KaK [103BOJISIET OCYIIECTBUTh MHOM MOJAXOA K U3y4aeMOl TEME.

Hcnonp30BaHne KOMIIBIOTEPHBIX TEXHOJIOTMM B NPENOJABAHUM MATEMAaTHKH I103BOJISET
HETPEPbIBHO MEHATH (OpPMBI PadOTHI HAa YpPOKE, MOCTOSHHO YEpelOBaTh YCTHBIE W MUCHMEHHBIC
YIPaXHEHUS, OCYLIECTBIIATh Pa3HbIe MOAXOAbI K PELHICHUIO MaTEMaTUYECKHUX 3a4ad, a 3TO IIOCTOSHHO
CO3JIaeT U MOAJCPKHUBAET UHTEIUICKTYaJIbHOE HANPSHKEHUE yJyalmxcs, GOpMHUPYET Y HUX YCTOWYHMBBIN
MHTEPEC K U3YYCHHIO TAHHOTO NPEAMETA.

Buabl 1 popMbI IPOMEKYTOYHON M UTOTOBOM aTTECTALlUH
[TpomesxyTouHas aTTecTalnys MPOBOAUTCS B (POPME TECTOB, KOHTPOJIBbHBIX, CAMOCTOSATEIBHBIX
pabot. ToroBas arrecranus npeaycMOTpeHa B BUJE aIMUHUCTPATUBHONW KOHTPOJIBHOM paboTHI.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH OBYUYAIOIIIUXCSA
B pe3ynomame uzyuenus Kypca anzeopul 7 Kiacca 00yuarouiuecs 00aNMHCHbl:
3HATH/MIOHMMATh:

— CYUIECTBO MOHSTHSI MATEMaTHYECKOTO JOKA3aTEIbCTBA; IPUMEPHI I0Ka3aTEIbCTB;

— CYIIECTBO MOHSITHSI allTOPUTMA; IPUMEPHI AITOPUTMOB;

— Kak HUCIOJB3YIOTCS MaTeMaTrhdeckue (GopMymbl, ypaBHEHHsS] M HEPaBEHCTBA;, NPHUMEPHI UX
MPUMEHEHHUS [T PEIICHUSI MAaTEMAaTHUECKUX U MPAKTUYSCKUX 3a]1a4;

— Kak MaTeMaTHuYecKd OIpejAeNieHHble (YHKIIMM MOTYT OINMCHIBATh pealbHbIE 3aBUCUMOCTU;
MPUBOJIUTH MPUMEPHI TAKOTO OMUCAHUS;

— Kak NoTpeOHOCTH MPAKTUKHU MPUBEIN MaTEMATHUECKYIO0 HAYKY K HEOOXOIMMOCTH PaCIIUPCHHS
TIOHSITHSI YUCIIA;

— BEPOSTHOCTHBIN XapakTep MHOTHUX 3aKOHOMEpPHOCTEH OKPYXKAIOUIETO MHpa; MHPHUMEpPHI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

— KakuM o00pa3oM TeOMETpHs BO3HHKJIA M3 MPAKTUYECKUX 3a7ad 3eMIIEMEpHs; MPUMEPHI
reOMETPUUYECKUX OOBEKTOB U YTBEPKACHUN O HUX, BOXKHBIX U1 IPAKTUKU;

— CMBICJI HJCAIH3alMM, TMO3BOIOLIECH pemarh 3aJayd  peajlbHOM  JEHCTBUTEIBHOCTH
MaTeMaTHYECKUMH METOJIaMH, TIPUMEPHI OINOO0K, BOSHUKAIOIINX TIPU UACATU3AIINN;

yMeThb:

— COCTaBIISITh OYKBEHHBIC BBIpAXKECHHS W (OPMYIBI MO YCIOBHAM 3374, OCYIIECTBISTH B
BBIPOKEHUSAX U (HOPMYJIaX YHUCIIOBBIC TOJCTAHOBKH U BBIMOIHATH COOTBETCTBYIOIINE BBIUMCIICHHS,
OCYILIECTBIISTh MOACTAHOBKY OJHOTO BBIpAXKEHHsSI B APYTo€; BhIpaXKaTh U3 (HOpPMYN OJIHY MEPEMEHHYIO
4yepe3 OCTANIbHBIE;

— BBINOJHATH OCHOBHBIE JEMCTBHS CO CTEMEHSMU C HATypajbHBIMU IOKa3aTelsiMU, C
MHOTOYJIEHAMH; BBIMOJIHATH PA3JI0KEHHE MHOTOWIEHOB HAa MHOKUTENH; BBIMOIHSITH TOX/JIECTBEHHBIE
peoOpa3oBaHUs PAIlIOHATBHBIX BBIPAKEHUN;

— pemaTh JUHEIHbIe YpaBHEHMsI pelllaTh JUHEHHbIE pellaTh TEKCTOBbIE 3ajaul alredpandeckum
METOJIOM, HWHTEPIIPETUPOBATh IOJYYEHHBIH pe3ylbTaT, MPOBOIUTH OTOOp pELIECHUH, UCXOAS U3
(bOopMyYITMPOBKH 3a/1a4H;

— n300paxkaTh YKCIIa TOYKAaMU Ha KOOPJIMHATHOMN TIPSIMOI;

— OMpeeNaTh KOOPAUHATH TOYKHU IUIOCKOCTH, CTPOUTH TOUYKH C 331aHHBIMU KOOPIMHATAMU;

— HaxXOAWTh 3HaUeHUs (PYHKIWH, 3alaHHON (HOopMyJoH, Tabmuiel, rpadukoM IO €€ apryMEeHTY;
HaXOJUTh 3HAUEHHE apryMeHTa [0 3HAYCHUIO (PYHKINH, 3aJaHHOM rpa)uKoM WIIH TaOIHLeH;

— MPUMEHSTH rpapuuecKre MpeICTaBiIeHNs PU PEIIeHUH YPaBHEHUN, CUCTEM, HEPABEHCTB;

— ONHCHIBATH CBOMCTBA M3ydeHHBIX QyHKIMi (Y=KX, The K= 0, y=kx+b, y=x?, y=x°), CTpOHTbH UX
rpaduku.

HCMOJb30BATh NMPUOOPETEHHbIE 3HAHUS M YMEHHS B MNPAKTHYECKON IesiTeJJbHOCTH H
MOBCEAHEBHOM KM3HHU JJIS1:

— BBINIOJTHEHUS PacueToB MO QopmynaMm, COCTaBIeHUS (HOPMYyI, BBIPAKAOIIUX 3aBHCHMOCTH

MEXy pealbHBIMU BETHUYNHAMU; HAX0XKICHUS HY>KHOW (POPMYIBI B CIPABOYHBIX MaTepHalIax;



— MOJETMPOBAHUS TMPAKTUYECKUX CHUTyallud M UCCIEJOBAHUM IIOCTPOCHHBIX MOJENeH C
MCIIOJI30BaHUEM ammapara anreOpbl;

— OMHCAaHUS 3aBUCUMOCTEH MKy PU3NYECKUMHU BETUYMHAMH COOTBETCTBYIOIIUMU (POpMYIaMu
P UCCTICIOBAHUU HECIIOKHBIX TPAKTUYECKUX CUTYAIUi;

— HUHTepHpeTanuu rpa@uKoB peaibHbIX 3aBUCUMOCTEN MEXIy BEIMUYNHAMHU.

B xone mpenonaBanus anreOpsl B 7 Kiacce, paboThl Hal (GOPMHPOBAHUEM Y OOYUAFOIIMXCS
MIEPEUUCIICHHBIX B MpOrpaMMe 3HAHWW W YMEHUH cieayeT oOpamiaTh BHUMAHUE Ha TO, YTOOBI OHH
OBJIAJICBAIM YMEHHUSAIMH 001Iey4e0HOT0 XapaKTepa, pa3HOOOPa3HBIMHU CHOCOOAMU /AeATeIbHOCTH,
IpUOOpETAIH OMBIT:

— TUIAHUPOBAHHUS U OCYILIECTBJICHUS aJTOPUTMUYECKON NEATEIbHOCTH, BBIMOIHEHUSI 3a/laHHBIX U
KOHCTPYHPOBaHUS HOBBIX aJIFTOPUTMOB;

— peuieHHs pa3HOOOpa3HBIX KIACCOB 3aJla4 U3 PA3IUYHBIX Pa3/eioB Kypca, B TOM YHCIE 3a1ad,
TpeOYIOMINX MOKUCKA ITYTH B CIIOCOOOB PEIICHNUS;

— HCCIIEZI0BATEIbCKOM AEITETbHOCTH, PA3BUTHUS UJIEH, POBEICHUS SKCIIEPUMEHTOB, 0000IIeHMS,
MMOCTAaHOBKH U (hOPMYIIMPOBAHMS HOBBIX 33]1aY;

— SICHOTO, TOYHOTO, IPaMOTHOTO H3JI0’KEHHUSI CBOMX MBICJIIEM B YCTHOH M NMHCHBMEHHOW peyH,
WCIOJIb30BAaHUS DPA3JIMYHBIX SI3BIKOB MAaTEMaTUKU (CIOBECHOTO, CHMBOJIMYECKOTO, rpaduyueckoro),
CBOOOHOTO MEPEeX0/ia ¢ OJHOTO S3bIKA HA IPYTON ISl HILTFOCTPALIMU, HHTEPIIPETAlUH, apTyMEHTAIIUN
U I0Ka3aTeNIbCTBA;

— TIPOBEACHMS JIOKA3aTEeNbHBIX PACCYKICHHUH, apryMEHTAIlMH, BBIIBIDKCHUS THUIOTE3 U UX
000CHOBaHUS;

— TIOMCKa, CHUCTeMaTu3aliM, aHanu3a U Kiaccupukauuu uHGOPMAIMU, HCIOIb30BaHUS
pa3zHooOpa3HbIX HMH(OPMALMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYI0 M CIPAaBOYHYIO JIUTEPATypy,
COBpeMEHHBIC WH()OPMAIIMOHHBIEC TEXHOJIOTUH.

®opmupoBanue YY/I:

PerynastuBubie YY/I:

—  OIpEeAeNATh 1elb AeSITeIbHOCTH Ha YPOKE C MOMOIIBIO YUUTENS U CAMOCTOSITENIbHO;

—  YYHUTHCS COBMECTHO C YUHUTEJIEM OOHApYXKUBATh U (POPMyIUpOBaTH yUeOHYIO MPOOIEMY;

—  YYUTbHCS IJIAHUPOBATH YUEOHYIO NEATENILHOCTh HAa YPOKE;

—  BBICKa3bIBaTh CBOIO BEPCHIO, MBITAThCS MpenjaraTh crnoco0 e€ mpoBepKH (Ha OCHOBE Mpo-
IOYKTUBHBIX 33JaHUN B y4eOHUKE);

— paborasg 1O TPEIIOKEHHOMY IUIaHY, HCIOJb30BaTh HEOOXOMUMBIC cpeacTBa (y4eOHUK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);

—  OIpEAENsTh YCIEIIHOCTh BHIMIOTHEHUS CBOETO 3aJJaHMsl B IMAJIOTE C YUUTEIIEM.

CpenctBoM (OpMHUPOBAHHS PETYISTHUBHBIX JCHCTBUN CIIy)KaT TEXHOJOTHS TPOOIEMHOTO
IMaliora Ha JTale H3Y4YeHHsl HOBOIO MaTepuana M TEXHOJIOTHUS OLEHUBaHUSA 00pa30BaTeIbHBIX
TOCTIKEHUH (y4eOHBIX YCIIEXOB).

ITo3znaBarenbHbie YY :

—  OpHUCHTHPOBATHCS B CBOCH CHCTeME 3HAHWI: MOHMMAaTh, YTO HY)KHA JOIMOJHUTEIbHAS WH-
dbopMmartus (3HaHUS) IS pEIICHUs YIeOHOM 3a/1a4¥l B OJVH IIIaT;

—  JIenaTh npeABapuTeIbHbIA 0TOOp UCTOYHUKOB MH(OpPMALIUK [Tl pelIeHns yueOHO! 3a1auH;

— 1oObIBaTh HOBBIC 3HAHUS: HAXOJUTh HEoOXoauMylo WH(OpMaIMio, Kak B Y4eOHUKE, TaK U B
MPEJIOKEHHBIX YUUTENEM CIIOBapsIX, CIPAaBOYHUKAX U UHTEPHET-pecypcax;

— 100bIBaTh HOBBIC 3HAHUS: HM3BIEKaTh HH(OpPMAIHIO, MPEACTABICHHYIO B pa3HBIX (opMax
(Tekcrt, TabnuIa, cXxema, WILTIOCTPAIUs U Ip. );

— mepepabaThiBaTh MOJYYEHHYI0 HMH(MOpMAIMIO: HAOM0gaTh M JenaThb CaMOCTOSTENIbHBIC
BBIBO/JIBI.

CpenctBoM (GopMHUpOBaHUS TO3HABATEIBHBIX JEHCTBUM CIIYKUT YYCOHBIA MaTepHal |
3aJjaHNs yueOHUKa, 00eCIIeYNBAIOIIIE MIEPBYIO JIMHUIO PA3BUTHUS - YMEHUE OOBACHATH MUP.

KommynukatuBubie YY/:



— JIOHOCHUTH CBOIO TIO3HIIMIO JI0 APYTHX: O()OPMIIATH CBOIO MBICIh B YCTHOW M TTHCHMEHHON peuun
(Ha YpOBHE TPEITIOKECHHS WIIH HEOOIBIIIOTO TEKCTA);

— CIyLIAaTh YU IOHUMATh PE€Yb IPYIUX;

— BBIPA3UTCIIbHO YUTATh U ICPCCKA3BIBATH TCKCT,

— BCTyHaTh B Oecely Ha YpOKe U B KH3HH,

— COBMCCTHO JOr0OBapuBATLCA O MpaBUjIax OGH.[GHI/ISI U IIOBCACHUA B IIKOJIC U CJIICA0OBATH UM,

— YUYUTBCS BBIIOIHATH PA3IUYHbIE POJIU B Ipymnne (JIMAEpa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM (hopMUpOBaHUS KOMMYHHKATHBHBIX JNEHCTBUH CITy’KaT TEXHOJOTHS MPOOJIEMHOTO

nuanora (moOyXIOalolmuid W MOABOMAIINA JMUAJOr), TEXHOJOTHS TMPOJYKTUBHOTO YTCHUS W
opraHu3aisi paboThl B MAJIBIX TpyIIax.

YyeOHo-TeMaTHYeCKH I IJIaH

Ne Tema KounyectBo | KOHTPOIBLHBIX padoT
4acoB
1 | BelpaxeHnus, TOKJ1€CTBA, ypaBHEHUS 26 2
2 | OyHKIMU 18 1
3 | Crenessb ¢ HATYpAJIBHBIM [TOKA3aTEIEM 18 1
4 | MHOrouieHsl 23 2
5 | ®opmyIibl COKPAIIEHHOTO YMHOKEHHMS 23 2
6 | CrucreMbl IMHENHBIX YPABHEHUN 17 1
7 | Utorosoe noBropeHue 11 1
(amMUHHUCTpAaTUBHAS
KOHTpOJIbHAsI paboTa)
HWtoro 136 11

COJEP)KAHUE TEM YYEBHOI'O KYPCA

1. BeipaskeHusi, TOK1eCTBA, YPaBHeHH (264)

UYucnoBble BBIpaXEHHS C TepeMeHHbIMU. [IpocTeiimme npeoOpa3oBaHUs BBIPAKEHHM.
VYpaBHeHUEe, KOpeHb ypaBHEHUs. JINHEHHOE ypaBHEHHE C OJTHOM MEpEeMEHHOH. PelieHne TeKCTOBBIX
3a/1a4 METOJIOM COCTaBJIeHUs1 ypaBHEHUH. CTaTUCTUYECKUE XaPaKTEPUCTUKH.

Hean: cucremaru3upoBaTh M OOOOIIUTH CBEICHHUS O MPEOOpPA3OBAHUAX aNreOpanvdecKux
BBIPAKCHUI U PELICHUN YPAaBHEHUH C OJTHON IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kiacca SIBJISIETCS CBA3YIOIIMM 3BEHOM MEXIY KypcoM MaTeMaTHUKH 5S—o6
KJIACCOB U KypCOM anreOpbl. B Heli 3akperisioTcsi BBIYUCIUTEIbHBIC HABBIKH, CUCTEMATU3UPYIOTCS
00001Iar0TCs CBEZIEHUS 0 IPEOOPA30BAHUSAX BHIPAKCHUM M PEIICHUN YPAaBHEHHI.

3HaTh:

— Kakue 4Hcia SBISIOTCA LEIbIMHU, JIpPOOHBIMHU, palMOHAIbHBIMHU, MOJOKUTEIbHBIMH,
OTPULIATENLHBIMU U JP.;

— CBOICTBA JIeHCTBUI HAJ YHUCIaMU;

— 3HaTh W TIOHUMAaTh TEPMHUHBI «UHUCIOBOE BBIPAXKEHUE)», «BBIPAKEHUE C TEPEMEHHBIMUY,
«3HAYCHUE BBIPAKCHUS», TOKIAECTBO, KTOKICCTBCHHBIC IPEOOPA3OBAHUS Y.

Ymers @

— OCYIICCTBIISAITh B OYKBEHHBIX BBIPDAKEHHUSX UYHCIOBBIC IIOJCTAHOBKA U  BBITIOJIHSATH
COOTBETCTBYIOIIIME BBIUNCIICHUS;

— CpaBHHBATh 3HA4YCHHs] OYKBEHHBIX BBIPAKECHUN TMPH 3aJaHHBIX 3HAYCHUAX BXOJSIINX B HHUX
MEPEMEHHBIX;

— NOPUMEHSTh CBOWCTBAa JEUCTBUM HAJ YHCIAMU MPU HAXOXKICHHM 3HAYEHUN YHCIOBBIX
BBIPAKCHHIA.

HaxoxaeHne 3Ha4eHUI YUCTIOBBIX U OYKBEHHBIX BBIPAXKECHUMN J1a€T BO3MOXKHOCTh TTOBTOPUTH C
yUalUMUCS MpaBuiia JACMCTBUIA C pallMOHATbHBIMU YUCJIAMU. YMEHUS BBINOJHATH apu(MeTHYecKue
NEUCTBUS C pallMOHANBLHBIMH YHCIIAMH SIBIISIOTCS OMOPHBIMHU ISl Bcero Kypca anreOpsl. Cremyer
BBISICHUTH, HACKOJIBKO MPOYHO OBJIAJIENM UMM YyYalluecs, U B cilydae HEOOXOIMMOCTH OpraHH30BaTh
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MOBTOPEHHE C LENbIO JUKBUIAINH BbISIBICHHBIX MPo0eoB. Pa3BUTHIO HABBIKOB BBIYUCICHUN JTOJKHO
YAETSATHCS CEPbe3HOE BHUMAHUE M B TAJTbHEHUIIIEM MPU U3YUYCHUU APYTUX TeM Kypca ainreOpshl.

B cBs3u ¢ paccMOTpeHHEM BOMpOca O CPaBHEHUM 3HAYECHHUM BBIPAXKEHHUM PaCIIUPSIOTCS
CBEJICHHS O HEPABEHCTBAX: BBOAATCS 3HAKHU > U <, 1a€TCS TIOHATHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun mnpeoOpa3oBaHUN  BBIpAXKEHHH  (OPMAIBHO-OTICPATUBHBIE  YMEHHSI
OCTaloTCA Ha TOM JK€ ypOBHE, ydalluecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJAJICHUU TEOPHEH.
BBoasiTCS TMOHATHS  «TOXIECTBEHHO PAaBHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXKIECTBEHHOE
peoOpa3oBaHue BBIPAXKEHUIY, COJEpIKaHUE KOTOPBIX OYIET MOCTOSTHHO PACKPBIBATHCS U YIITYOIAThCS
IpU U3Yy4YEeHUU MpeoOpa3oBaHUIl pa3nUyHBIX ajredpandeckux BblpaxeHuil. lloguepkuBaercs, 4To
OCHOBY TOKJIECTBEHHBIX ITPEOOpPa30BaHU COCTABIISIOT CBOMCTBA ICUCTBUI HAJ YUCIAMHU.

VYcunuBaercsd posib TEOPETHUYECKUX CBEAEHUM IpHU paccMOTpeHUM ypaBHeHUM. C ILEnbio
o0OecrieueHrss OCO3HAHHOTO BOCHPUATHS YYalllUMHUCSA aJTOPUTMOB DELICHUS YpaBHEHUU BBOAUTCS
BCIIOMOTATENIbHOE TMOHSATHE PAaBHOCHIBLHOCTU YypaBHEHUH, (DOPMYIHPYIOTCS W Pa3bsICHIIOTCS Ha
KOHKPETHBIX TpUMEpax CBOWCTBA pPAaBHOCWIBHOCTH. [la€rcsi MOHSATHE JIMHEHHOrO ypaBHEHUS H
HCCIIeyeTCs BOIPOC O YHCIe ero KopHeil. B cucreme ympakHeHMH 0co00€ BHUMaHHE YAETSICTCS
pElIeHUI0 ypaBHeHWM BHJa ax = b TpW pasnuyHbIX 3HaueHUsXx a u b. IIpomomkaercs pabora 1o
(OPMHUPOBAHUIO Y YYAILTUXCSI YMEHHSI UCIIOJIb30BATh ammapaT YPaBHEHUN KaK CPEICTBO ISl PEIICHUS
TEKCTOBBIX 33Ja4. YPOBEHb CI0XHOCTH 3aJa4 3/IeCh OCTaeTCsl TAKUM K€, Kak B 6 Kiacce.

N3ydenne TeMbl 3aBepIacTcs O3HAKOMIICHUEM YUYaIIUXCsl ¢ MPOCTEHIIMMU CTATHCTHYECKUMH
XapaKTePUCTUKAMU: CPEIHUM apuPMETHUECKUM, MOJON, MEIMAHOM, pa3MaxoM. Yyalliuecs JOJKHBI
YMETh UCIIOJIB30BATh 3TH XapaKTEPUCTUKH ISl aHATH3a PSJIa TaHHBIX B HECJIOXKHBIX CUTYAIIHSX.

Leab: MO3HAKOMUTH C OCHOBHBIMU CTaTHCTHUYECKMMHU XapaKTEPUCTHKAMHU: MOJa, pa3Mmax
YHUCIOBOTO  psijfia, cpeaHee apupMeTHyeckoe, MeIuaHa. W3ydeHne TeMbl 3aBepIaeTcs
03HAKOMJIEHHEM YYalllUXCs C MPOCTEUITUMH CTATUCTUYECKUMH XapaKTepPUCTUKAMU: CPeTHUM apudme-
THUYECKUM, MOJOW, MEIMAHOM, pa3MaxoM. Yyammecs JIOKHbI YMEThb HCIIOJIb30BaTh 3TH
XapaKTePUCTHUKU JJISl aHAJIM3a PsAAa JaHHBIX B HECTIOKHBIX CUTYaAIUSX.

YV

KomMMmyHukaTtuBHbIE:

[IpencraBnsaTh KOHKPETHOE COJIEPKAHHUE U COOOIIATh €r0 B MUCbMEHHOM U YCTHOM (opme;

YMerp (MM pa3BUBATh CIIOCOOHOCTH) C IOMOIIBIO BOIPOCOB J0OBIBATH HEIOCTAIOIIYIO
UH(pOpMaLHIO.

PeryasitTuBHble:

CraBuTh yueOHYIO 33a4y HA OCHOBE COOTHECEHHS TOT0, UTO yXe M3BECTHO, YCBOEHO, U TOTO,
4TO elé HEM3BECTHO; CAMOCTOSITENIbHO (POPMYIMPOBATH MO3HABATEILHYIO 1I€JIb U CTPOUTH JIEHCTBUS B
COOTBETCTBHUU C HEW.

Ilo3naBaTenbHbIE:

[IpoBouTH aHANMM3 CITIOCOOOB peIICHUS 3a/1a4.

2. Dynkuuu (18 4)

Oynkius, obnacte onpeaeneHus GyHkuuu, CrnocoObl 3amanus QyHKuuu. I'paduk yHKIHM.
Oyukiusa y=kx+b u e€ rpadpux. ynkmus y=kx u e€ rpaduk.

Ieab: MO3HAKOMHUTH YYaIIUXCS C OCHOBHBIMH (DYHKIIMOHATHHBIMU MOHITHIMH U € Tpadukamu
byakumii y=kx+b, y=kx.

3HaTh:

— ompeaeneHus QyHKIUUA, oOJacTH ompeneneHus (QyHKIUH, O0JIaCTH 3HAYEHUH, YTO TaKoe
apryMeHT, Kakas IepeMeHHasi Ha3bIBa€TCs 3aBUCUMOM, Kakas He3aBHCUMOM;

— TOHHMATh, YTO (PYHKIIHS — 3TO MaTeMaTHUeCKasi MOJIENb, TIO3BOJISIONIAs] OMMCHIBATh U U3yYaTh
pa3HOOOpa3HbIe 3aBUCHUMOCTH MEXKIY PEATbHBIMU BEIMYMHAMHU, YTO KOHKPETHBIE THITBI (DYHKIUH
(npsimast w oOpaTHas TPOMOPIMOHAILHOCTH, JWHEHHAs) OIMMCHIBAIOT OOJIBIIOE pPa3HOOOpa3ue
peanbHbIX 3aBUCUMOCTEN.

Ymersn:

— TPaBWIBHO YNOTPEOJATh (PYHKIMOHAIBHYIO TEPMHHOJIOTHIO (3HaueHHE (YHKLUHU, apTyMEHT,
rpaduk QyHKIUH, 00JaCTh ONpeiesicHre, 00JacTh 3HAYCHU ), TOHUMATh €€ B TEKCTE, B peUr YUUTEII,
B (hOpMYJIMPOBKE 3a/1a4;

— HaxXOAWTh 3HaueHUs (YHKIIUN, 3aJaHHBIX (HOPMYIIOH, TabauIeH, rpadukoM; pemarb oOpaTHYIO
3a/1ady; CTpOUTh TpaduKku JHWHEWHOW (QYHKIHH, NPSAMOW U OOpPaTHOH MPOMOPIIMOHAIBHOCTH;
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MHTEPIPETUPOBATh B HECIOXKHBIX CIIydasx TpaduKy peabHbIX 3aBUCHMOCTEH MEXAy BEIUYMHAMH,
OTBEYasi Ha MOCTABJICHHBIE BOIIPOCHI.

JlanHast TemMa ABIISE€TCS HaYaJIbHBIM 3TAllOM B CUCTEMATHYECKON (DYHKIIMOHAIBLHOM MOJArOTOBKE
ydammxcs. 31ech BBOASATCS TaKUe MOHATHUS, Kak (QYHKIUS, apTyMEHT, 00J1acTh omnpeeeHus QyHKIUH,
rpaduk pyHKuH. OYHKIUS TPAKTYeTCS KaK 3aBUCUMOCTb OJIHOM IMEPEMEHHON OT JAPYrou. Yuyariuecs
MOJTy4aroT MepBOe MpEeCTaBICHHE O criocobax 3ananus GpyHkuu. B nanHoi Teme HaunHaetcs pabora
1o (OPMUPOBAHUIO y YHALIUXCSI YMEHHM HaXOIuTh MO ¢opMysie 3HaueHHe (PyHKIHUU MO W3BECTHOMY
3HAUEHUIO apTryMEHTa, BHIIIOIHSTH TY XK€ 3a7a4y 1o TpaduKy U peniars 1o rpaguky oopaTHyro 3aaaqy.

OYHKIMOHATbHBIE TOHATUS TIOMY4YalOT CBOIO KOHKPETHU3AIMIO TPU HM3yYEHUH JIMHEHHOM
(GyHKIIUM U €€ YaCTHOTO BHJIa — MPSMOI IPONOPIUOHATLHOCTUA. Y MEHUSI CTPOUTH U YUTATh TpaduKku
3TUX (YHKIMHA IIMPOKO MCIOIB3YIOTCS KaK B CaMOM Kypce anreOpbl, TaK M B KypcaX T'€OMETpUU H
¢bu3ukyu. Yyamuecs AOKHBI MOHUMAaTh, KaK BIMSET 3HaK KOX(QQUIMEHTa Ha pACIOJIOKEHHE B
KOOPJAMHATHOM IJIOCKOCTU Tpaduka QyHKIuM y = kx, rae k # 0, Kak 3aBHCHUT OT 3HaueHW k u b
B3aMMHOE pacroyiokeHue rpadukoB nByX GyHKIMH Bumga y = kx + b. DopMmupoBaHHE BCEX
(YHKIIMOHATPHBIX TIOHATUH W BBIPA0OTKA COOTBETCTBYIOIIMX HABHIKOB, a TakkKe W3YYCHHE
KOHKPETHBIX (DYHKIUI COMPOBOXKIAIOTCS PACCMOTPEHHEM MPUMEPOB pealbHBIX 3aBUCUMOCTEH MEXITy
BEJIMYMHAMU, YTO CTIIOCOOCTBYET YCHIICHHUIO MIPHUKIIATHON HAIIPABICHHOCTH Kypca anreOpehl.

YV

KomMmyHnkaTuBHbBIC:

CrnymaTh ¥ TOHUMATh pedb IPYTHX; JOHOCUTH CBOIO MO3UIMIO A0 APYTUX: 0GOPMISTH CBOIO
MBICJIb B YCTHON U ITIUCBMEHHOU PEYH.

PeryasitTuBHble:

Yuutecs TUTAHUPOBATH Y4eOHYIO JIEATENBHOCTh Ha YpPOKE; ONPEAENSATh YCHEIIHOCTh
BBITIOJTHEHUS CBOETO 3aJIaHUS B AMAJIOTE C YUUTEJIEM.

IHo3HaBaTeabHBIC:

JloObIBaTh HOBBIE 3HAHUSA: uU3grekams WHGOPMAIMIO, MPEACTABICHHYI0 B pPa3HBIX (opmax
(Texct, Tabmuia, cxema, WIIIOCTpalus W Jp.); TepepabaThiBaTh IOJYYCHHYIO HH(POPMAIHIO:
HaOJI0/1aTh U JIeJaTh CaMOCTOSITEIbHbBIE BBIBOIBI.

3. CTeneHb ¢ HATYPAJbHBLIM NOKa3aTesaeM (18 1)

CreneHb ¢ HATypaJIbHBIM MOKa3aTenaeM U €€ cBoiicTBa. OTHOUJIEH.

Heab:  BbIpaboTaTh YMEHUE BBITIONHATH JEHUCTBUS HAJl CTENEHSMU C HATYpaTbHBIMH
MOKa3aTeJsIMU.

3HaTh: ompeseNcHUe CTENEeHU, OJHOWIEHA, MHOTOUICHA; CBOMCTBA CTEIEHU C HATYPaJbHBIM
MOKa3aTeseM.

YMeTh: BBITIONHATH JEHCTBHS CO CTEMEHSIMU C HATYypaJIbHBIM TOKa3aTeleM; IpeoOpa3oBhIBATH
BBIPXKEHUS, COJAEpXkAllUe CTENeHH C HaTypalbHBIM IIOKa3aTelieM; MPUBOJIUTh OJHOUYJIEH K
CTaH/IaPTHOMY BHIY.

B nmaHHOW Teme Jnaercs OmpenesieHHe CTENEHW C HaTypalbHBIM IMOKazarenemM. B kypce
MaTeMaTHKU 6 Kjacca ydalruecsl Y)Ke BCTPEYaIuCh ¢ MpUMEpaMu BO3BEICHHS UYMCEN B CTENCHb. B
CBSI3U C BBIYHCIICHUEM 3HAUEHUI CTENEHU B 7 Kjlacce JaeTcs MPEeCTaBlIeHNEe O HAXOKICHUH 3HAaUCHUN
CTEIIEHH C TIOMOIIbI0 KaNbKynsiTopa. PaccMaTpuBarOTCS CBOICTBAa CTENEHH C HATypalTbHBIM
nokasarenem. Ha npumepe nokaszarenscrsa cBOUCTB a” - a"=a™ " ", a" : a" = a™", rne m > n,

(@™)y'=a™, (ab)" = a"b" yuamuecs BepBbIe 3HAKOMSTCS C JOKA3aTEIbCTBAMH, MPOBOIUMBIMH
Ha anredpanvyeckoM MarepHalie. YKa3aHHbIE CBOMCTBA CTENEHU C HATYPAJbHBIM IOKa3aTeeM HaXOAsT
IPUMEHEHHE TIPU YMHOXXEHUH OJHOWICHOB M BO3BEJICHHH OJHOWIECHOB B CTeNeHb. [Ipu HaXoxXIeHUN
3HaYeHUI BBIPAXKEHUI, COJEp)KAlIMX CTENEeHH, 0co00€ BHMMAHUE CJelyeT OOpaTUTh Ha MOPSAOK
JEACTBUU.

PaccmoTpenne GyHKIM y = x%, y = x° M0O3BOJAET MPOJOIKUTL PaboTy 10 (HOPMHPOBAHHIO
YMEHUH CTpOUTh M uMTaTh rpaduku ¢QyHkimid. BakHo o0paTuTh BHUMAaHHE Y4YalIUXCS Ha
0coOeHHOCTH rpaduka QYHKIMH y = X°: rpauK MPOXOIUT Yepe3 Hayalo KOOPAMHAT, ock Oy SBIseTCs
€ro OCbI0 CUMMETPHH, I'paUK PACIOJIOKEH B BEPXHEH MOTYIIIOCKOCTH.

YMenue cTpouTh rpadpuku QyHKUMA y = x> U y = Xx° HCHONb3yeTcs i O3HAKOMJIEHHS
yUaIumxcst ¢ rpaduuecKuM CrocoOOM pelIeHus] ypaBHEHUH.

YV

KomMmyHnkaTuBHbIC:

3
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JIOHOCHUTBH CBOIO MO3UIHUIO 0 APYTUX: OQPOPMIIATH CBOIO MBICTH B YCTHOM U MHCbMEHHOM peyu;

PerynstuBHbIe:

Ornpenensars yCIemHOCTh BBIIOJHEHHS CBOETO 3aJaHusl B IUAJIOTe C YUUTEIEM;

Ilo3HaBaTenbHbBIE:

[lepepabarbiBaTh TONYYCHHYIO WH(pOpMAIMIO: HAOMIOAAaTh W JIeJIaTh CaMOCTOSTEIbHBIC
BBIBOJIBI.

4. MHOrouwieHsbl (23 4)

MHuorounen. CnoxeHue, BBIUNTAaHUE U YMHOXKEHHUE MHOTOWIEHOB. Pa3nojkeHue MHOrodjgeHa
Ha MEOXHTETH. DOPMYIE (@+b) =a* £2ab+b*. (a—b)a=b)=a’ b, [(atb)a’ Fab+b")]
[Tpumenenue hopmMys COKpAIEHHOTO YMHOXKEHHUS K PA3I0KEHHIO Ha MHOKHUTEIH.

eab: BoIpabOTaTh yMEHHE BBINOJHATH CIOKEHHUE, BHIYUTAHHE, YMHOKEHHE MHOTOUYIEHOB U
pa3oXeHue MHOTOWIEHOB Ha MHOXHTEJH, BHIPA0OTaTh YMEHHUE MPHUMEHATh B HECIOXKHBIX CIIydasx
(bopMyIbl COKPAIIEHHOTO YMHOXKEHHUS JUIsl TPeoOpa3oBaHusl 1ENbIX BHIPAXKEHUH B MHOTOUJICHBI U IS
pa3IoKEeHUsI MHOTOUIEHOB HA MHOXHUTEIIN.

3HaTh:

— OIpeJesieHue MHOTOWICHa, MOHUMAaTh (OPMYIHPOBKY 3alaHHUM: «yNPOCTUTH BbIpaKEHUEY,
«pa3JIO0XKUTh HA MHOXKUTEIIN.

— (opMyNbl COKpAIIEHHOTO YMHOMKEHHUS: KBaJIpaToB CYMMbI U Pa3HOCTH JIBYX BBIpaKCHHIA;
pa3IMyYHbIe CTIOCOOBI Pa3I0KEHUSI MHOTOYWICHOB HA MHOXKHUTEIH.

Ymersn:

— MPUBOJIUTH MHOTOWIEH K CTAaHAAPTHOMY BUAY,

— BBINOJHATH ACHUCTBUSA C OHOYIEHOM U MHOTOUYJIEHOM;

— BBINOJHATH Pa3I0KEHNE MHOTOUYJIEHAa BHIHECEHUEM OOIIEro MHOXKHUTEIS 32 CKOOKU;

— YMHO>XaTh MHOTOYJIEH Ha MHOTOUJIEH,

— packJaablBaTh MHOTOWIEH Ha MHOXKHTEIN CIOCOOOM IpyNITUPOBKH,

— JIOKa3bIBaTh TOXKAECTBA, YUTATH (POPMYIIbI COKPAIIEHHOTO YMHOXEHHUS,

— BBINOJIHATH NPE0Opa30BaHKE BBIPAKCHUN MPUMEHEHHEM (OPMYI COKpPAIIEHHOTO YMHOKEHHUS:
KBaJjpaTa CyMMbl M Pa3HOCTH JABYX BBIPAXKEHHME, YMHOXXEHHUS DPA3HOCTU [BYX BBIPDAKEHUH Ha HX
CYMMY; BBIIIOJHATh Pa3I0KEHUE PA3HOCTU KBAJPATOB JBYX BBIPAKEHUN HA MHOKUTEIIN;

— TPUMEHSTH Pa3InYHbIe CIIOCOOBI Pa3JI0KEHUSI MHOTOUICHOB HA MHOXHTEJIH;

— TpeoOpa30BbIBATH IENIbIC BEIPAKECHUS;

— TPUMEHSTH IPeoOpa30BaHUE IETIBIX BHIPAKECHUH MPHU PEIICHUH 3a/1a4.

Jlannass tema wurpaer (yHIZaMEHTaJIbHYIO pOJIb B (OPMUPOBAHWU YMEHHUS BBIMOJIHATH
TOKIECTBEHHBIE TpeoOpa3oBaHusi anreOpandeckux BblpakeHuil. dopmupyemsle 37ech (popManbHO-
orepaTUBHbIE YMEHHUS SIBISIOTCS OMOPHBIMHU MPHU U3YYEHHH JEHCTBHUI ¢ pallMOHAIBHBIMHU IPOOSIMH,
KOPHSIMH, CTEIIEHSIMU C PAllMOHAJIbHBIMU [TOKA3aTEISIMHU.

N3yueHne TeMbl HAYMHAETCS C BBEACHUS MOHATHM MHOTOWIECHA, CTAHJAPTHOTO BHAA
MHOIO4JI€Ha, CTENEHN MHOrowieHa. OCHOBHOE MECTO B 3TOM T€ME 3aHMMAIOT AJITOPUTMBI IEUCTBHI €
MHOTOYJIEHAMH - CJIOKEHHE, BBIYUTAHUE M YMHOXKEHHE. YUaluecsl AODKHBI TOHMMATh, YTO CYMMY,
Pa3HOCTh, IPOU3BEACHUE MHOIOUYIEHOB BCErJa MOYKHO INPEICTAaBUTh B BUAE MHOrouwieHa. JleicTBus
CIIO)KCHMSI, BBIUMTAHUS U YMHOXKEHUS MHOIOWIEHOB BBICTYNAIOT KaK COCTaBHOM KOMIIOHEHT B
3alaHusX Ha MpeoOpa3oBaHMs IeNbIX BbIpaxkeHUil. [loaToMy Helenecoobpa3HO NEPEXOaUTh K
KOMOWHUPOBAHHBIM 33/IaHUSM IIPEKE, YeEM YCBOCHBI OCHOBHBIE aITOPUTMBI.

Cepbe3HOoe BHUMaHHE B 3TOH TeMe YIESAETCs Pa30oKEHHI0 MHOIOYWIEHOB HA MHOYKHTEIHU C
MIOMOIIBI0O  BBIHECEHUSI 32 CKOOKM OOLIEro MHOXHTEISI M C TOMOIIBIO TPYIIHPOBKH.
CootBercTBylOmIME MpeoOpazoBaHUs HAXOAT IIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak U B
MOCTIEeIYIOIUX KypcaxX, 0COOEHHO B IEUCTBUSX C pallMOHATILHBIMU JIPOOSMH.

B naHHOW TeMe ydamipecss BCTPEYAIOTCS C IMPUMEpPaMHU HUCIIOJIB30BAaHUS PAaCCMaTPUBAEMBIX
npeoOpa3oBaHUil NpU pPEelIeHUH pa3HOOOpa3HbIX 3a/1a4, B YACTHOCTU INPH PEIICHUH YpaBHEHUU. DTO
MO3BOJISIET B XOJA€ HU3YyYEHHUS TEeMbl MPOAOIDKUTH paboTy 1o (HOPMHUPOBAHHMIO YMEHHS peliaTh
YpPaBHEHHUs, a TaKXKe pelarb 3aJa4d METOAOM COCTaBJICHUs ypaBHEHMH. B uucio ynpakHeHHU
BKJIFOYAIOTCS HECIIOKHBIE 33/IaHNs HA JI0KA3aTeIbCTBO TOXK/IECTBA.

YYI

KomMMmyHukaTuBHbIE:
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[IpeacTaBisITh KOHKPETHOE COJIEp)KaHUE M COOOIIATh €r0 B MUCbMEHHOU U YCTHOU (hopme;

YMmerb (MM pa3BUBATh CIIOCOOHOCTH) C TIOMOIIBIO BOIIPOCOB J0OBIBATH HEIOCTAIOIIYIO
nH(popManuo.

PerynsiTuBHbIe:

CraButh yueOHYIO 3aJjauy Ha OCHOBE COOTHECEHHS TOr0, YTO YK€ U3BECTHO, YCBOEHO, U TOTO,
9TO emé HEM3BECTHO; CAMOCTOSITENILHO (POPMYIUPOBATH MMO3HABATEILHYIO I1€JIb U CTPOUTH JICHCTBUS B
COOTBETCTBHUH C HEM.

Ilo3HaBaTeabHBIC:

[IpoBoauTh aHanu3 cnocoOOB pemieHus 3aAady; A00bIBaTh HOBBIE 3HAHUA: HAXOIUTh
HeoOXxonuMyl0 HH(OpMAIMI0 Kak B y4yeOHHMKE, TaK U B NPEJIOKEHHBIX YUHUTEJIEM CJIOBapsAX H
SHIMKIIONEANX;  IepepadarbiBaTh  IMOJNyYeHHYIO  MHpopMmanuio:  HabmogaTb W JejiaTh
CaMOCTOSATEIIbHBIE BBIBOJIBI.

5. ®opMyJIbl COKPALIEHHOT0 YMHOkKeHH (23 4)

®opmymsl (a+b)? =a’+2ab+b% (axb)’ =a’+3a’b+3ab’ b,

(a £ b) (a> T ab + b?) = a® + b’. [Ipumenenne GopMyn COKPALIEHHOTO YMHOMKEHHS B
npeoOpa3oBaHUIX BBIPAKECHUH.

Heab: BbIpabOTATh YMEHUE MPUMEHATH (QOPMYIBI COKPAIICHHOTO yMHOXCHHS B
MpeoOpa30BaHUAX IIENIbIX BBIPAKEHHUI B MHOTOWIEHBI U B Pa3JI0KEHUH MHOTOYJIEHOB HA MHOKUTEJIH.

B nanno#i Teme mpojomkaercs paboTta mo GOPMHUPOBAHUIO Y YYAIIUXCS YMEHHS BBITIOJTHSTH
TOXKJIECTBEHHbIE MpeoOpa3oBaHUs LENbIX BbIpakeHUH. OCHOBHOE BHUMAaHHE B TeME YIEseTcs
dopmynam (a - b) (a+b) =a? - b% (a+b)? =a’+2ab+ b

VYyamuecss JOMKHBI 3HATh 3TH (OPMYJIbI M COOTBETCTBYIOIINE CJIOBECHBIE (OPMYIHUPOBKH,
YMeTh [IPUMEHATh UX KaK «CJIEBA HAMPABO», TAK U «CIIPaBA HAJIEBOY.

Hapsiny ¢ yka3aHHBIMU paccMaTpUBAIOTCS Takke HOPMYIIbI

(a+b)=2a’+3a% + 3ab> £ b’, a’+b’> = (a+b)(a®+ ab + b?). Ognako oHM HAXOIAT
MEHbIIIEE TNPUMEHEHUE B Kypce, IO3TOMY HE CIEIYyeT H3JIMIIHE YBJIEKAThCS BBINOJTHEHUEM
YIOpaKHEHUI Ha UX UCIIOJIb30BAHUE.

B 3akirouuTeNBHOM YacTH TEMbl PAaCCMATPUBAETCS NPUMEHEHUE pa3JIMYHBIX IPHUEMOB
pa3NOKEHUsT MHOTOWICHOB HA MHOXHTENIH, a TakKe HCIONb30BaHUE MPEOOpa3OBaHUN IIETIBIX
BBIPAXCHU IS PEIICHMS] IIUPOKOI0 Kpyra 3aaad.

YYI

KomMMmyHukaTuBHbIE:

JIOHOCUTH CBOIO MO3UIIMIO JI0 IPYTUX: O)OPMIISITH CBOIO MBICIIb B YCTHOM M MMCHMEHHOM peuu;
CIIylIaTh U IOHUMATh PeYb OPYrUX;

PerynsiTuBHbIe:

Onpenensars yCIemHOCTh BBIIOJHEHHS CBOETO 3aJaHusl B IMAJIOTE C YUUTEIEM;

Ilo3HaBaTeabHBIC:

Jlenate npeaBapUTeNbHbI 0TOOP HCTOYHUKOB MH(GOPMAIUU 7S peuieHus yueOHo 3a1aun.

6. CucTemMbl JIMHEHHBIX YPaBHeHu (17 1)

Cucrema ypaBHEHU ¢ IByMsI MEpEeMEHHbIMU. Perenrne cucteM ABYX JIMHEHMHBIX YpaBHEHUH C
NBYMs IEpEMEHHBIMU. Perienne 3aja4 METOJOM COCTABIICHUSI CUCTEM YPaBHEHUM.

[eab: MO3HAKOMHUTH yYaIlIUXCS CO CIOCOOAMU PEIICHUS CHCTEM JIMHCWHBIX YpPaBHEHHH C
IBYyMsI TIGpEMEHHBIMH, BBIPa0OTAaTh YMEHHE pelaTh CHUCTEMBl ypaBHEHHUW W TPMEHITh HX IMPH
pELIEHNH TEKCTOBBIX 3a4a4.

3HaTh, YTO TaKO€ JIMHEHHOE ypaBHEHHE C JBYMs MEPEMEHHBIMU, CHCTEMa ypaBHEHUH, 3HATh
pa3iIuyYHble CHOCOOBI PEIIeHUs CHCTEM YPAaBHEHHM C JBYMsI NEPEMEHHBIMH: CIOCOO MOJICTaHOBKH,
Ccroco0 CNOXKEHWS; TOHMMAaTh, 4YTO ypaBHEHHE — OTO MaTEeMaTHUYECKUU ammapar pelieHus
pa3zHoOOpa3HbIX 337a4 U3 MAaTEMAaTHUKH, CMEXHBIX 00sacTell 3HaHUM, MPAKTUKHU.

YMeThb NpaBUIBHO YINOTPEOISITh TEPMHUHBI: «ypaBHEHHUE C IBYMS IEPEMEHHBIMIUY», «CHCTEMay;
MOHUMAaTh UX B TEKCTE, B PEUYU YUUTENs, MOHUMATh (DOPMYIHMPOBKY 3alayll «PEUIUTh CHUCTEMY
YpaBHEHHI C JBYMS TIEPEMEHHBIMHY»; CTPOUTh HEKOTOpble TpaduKH YpaBHEHHS C JBYMS
MEPEMEHHBIMH; pellaTh CUCTEMbI YPAaBHEHUH C IBYMS IEPEMEHHBIMH Pa3IMYHBIMU CIIOCO0aMHU.

N3ydyenue cuctem ypaBHEHMH paclpeaeinsercss Mexay Kypcamu 7 m 9 knaccoB. B 7 kiacce
BBOJIUTCSA ITOHATHE CUCTEMBI M PACCMATPU-BAOTCS CUCTEMBI INHEUHBIX YPABHEHH.
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WznoxxeHne HayMHAeTCs C BBEACHMS IOHATUSA <«JIMHEWHOE ypaBHE-HHUE C JBYMs
NepeMEHHBIMIY. B cuctemMy ynpaKHEeHHH BKIIIOYAIOTCS HECTIOXKHBIC 3a/laHUsl HAa PEILIeHHUE JIMHEHHBIX
yYpaBHEHUH C JBYMs IEPEMEHHBIMH B IIeNbIX yuciax. DopMmMHpyeTcss yMEHHE CTPOUTh rpadukx
ypaBHeHUs a + by = ¢, rie

a# 0 wm b # 0, mpu pa3TUYHBIX 3HAYCHHUSIX a, b, c. BBenenue rpa-puueckux obpa3oB maet
BO3MOKHOCTh HAIJISITHO UCCIIEAOBATh BOIIPOC O YHCIE PEIICHUI CHCTEMBI ABYX JTMHEHHBIX ypaBHEHUN
C IByMSI IIe-pEMEHHBIMHU.

OCHOBHOE MECTO B JTaHHOM TE€ME 3aHMMAaeT M3y4YCHHE aJTOPUTMOB PEIICHUS CHUCTEM JABYX
JUHENHBIX ypaBHEHUN C JABYMS IEPEMEHHBIMH CIOCOOOM TMOJCTAHOBKH U CIIOCOOOM CIOXEHHS.
BBenenue cucteM NO3BOJIET 3HAYUTENBHO PACHIMPUTH KPYr TEKCTOBBIX 3a/ay, pelIaeMbIX C
MOMOIIBIO anmnapara anredpsl. [IpuMeHeHne cucTem ynporaer npo—Hecc nepeBoja JaHHBIX 3aJlau ¢
OOBIYHOTO SI3bIKA Ha SI3bIK YPABHEHMIA.

YV

KomMmyHukaTuBHbIE:

ApPryMEeHTHpPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTH U OTCTAUBATh CBOIO MO3UIMIO HEBPAXKIACOHBIM
JUI ONIOHEHTOB 00pa3oM; pa3BUBaTh YMEHHS MHTETPUPOBATHCS B IPYMIY CBEPCTHUKOB U CTPOHTH
MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH.

PeryasitTuBHble:

BHocuth HE0OXOJMMBbIE JOTOJIHEHUS U KOPPEKTHBBI B IUIAH U CHOcO0 NEHCTBHSA B cilydae
pacxokJIeHus ATAJIOHA, PEaTbHOTO IEHCTBUS U €ro pe3yJibTaTa.

Ilo3HaBaTenbHbBIE:

Ocy1ecTBISITh CpaBHEHUE U KJIacCU(UKALIUIO 110 33JJaHHBIM KPUTEPHUSIM.

7. llosTopenue. Pemenue 3agay (11 4)

3akperyieHle 3HaHUi, yMEHUI 1 HaBBIKOB, MOJYYEHHBIX HA ypOKaXxX IO JaHHBIM TeMaM (Kypc
anreOpbl 7 Kiacca).

YV

KomMmyHnkaTuBHbIC:

JIOHOCUTH CBOIO MO3UIIMIO 10 APYTUX: OPOPMIISITH CBOIO MBICIIb B YCTHOM M MHUCHbMEHHOMN peuu;
CIIyIIaTh U IOHUMATh PEYb IPYTUX.

PeryasiTuBHble:

OnpenensaTs yCIEUTHOCTh BBHITIOJIHEHUS CBOETO 3a/1aHUS B THAJIOTE C YUUTEIIEM.

Ilo3naBaTenbHbIE:

Jlenath mpeaBapuTeNbHBIA OTOOP MCTOYHMKOB MH(OpMAIMM IJIsi pelIeHUs] y4eOHOH 3a1auu.
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HemxoBa, C. b. CyBopoBoii — aBT.-cocot. T.}O. [romuna, A.A. Maxonuna. — Bonrorpan: Yuurens,
2016.

3. Pypykun A.H. IToypounsie pa3paboTku o anredpe. 7 kinacc. — M.: BAKO, 2016.

4. Anrebpa: [umaktudyeckue Marepuanbl. 7 kiacc: yueOH. IlocobGme st obmieoOpazoBar.
opranuzarmii / JI. W. 3BaBuy, JI. B. Ky3nernona, C. b, CyBopoBa. — M.: IIpocsemienue, 2016.

5. Epmosa A.Il., I'ono6oponsko B.B., EpmoBa A.C. CamocTosiTebHBIE U KOHTPOJIBbHBIE PaOOTHI
o anredpe u reomerpun s 7 kinacca. UJIEKCA, - 2016.

6. Amnrebpa. 7 kmacc. Jlumakthueckue Martepuanbl. Mertonudeckue pekomenmanuu / HW.E.
®eokTrcToB. — M.: MEeMo3uHa, 2013.

NuTepHeT-pecypcenl:
www.edu.ru (caiitr MOuH P®).
www.school.edu.ru (Poccuiickuit 001meo6pa3oBaTenbHbINA TOPTA).
www.pedsovet.org (Bcepoccuiickuit THTepHET-11€ICOBET).
www.fipi.ru (caiiT DefepaqTbHOT0 HHCTUTYTA TIEarOTHUeCKIUX H3MEPEHUH ).
www.math.ru (MHTepHeT-IOAAepKKA YUUTEIEH MAaTEMaTHKH).
. wWww.mccme.ru (callT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MaTEMAaTHYECKOTO
o0pa3zoBaHus).

7. Www.it-n.ru (C€Th TBOPUYECKUX YUUTEIICH).

8.  www.som.fsio.ru (cereBoe 00beIUHEHNE METOTUCTOB).

9. http:// mat.1september.ru (caiiT razetsl «MaTemMaTHKa»).

10. http:// festival.1september.ru (ectuBans nenarornueckux uuaeit «OTkpoIThIA ypok» («IlepBoe
CEHTAOPS»)).

11. www.eidos.ru/ gournal/content.htm (MuTEepHET - )KypHAT «IUAOCH).

12. www.exponenta.ru (00pa3oBaTeIbHbII MAaTEMaTHYCCKUIN CaNT).

13. kvant.mccme.ru (37eKTpoHHAs Bepcus xypHana «KBaHT».

14. www.math.ru/lib (3;mekTpoHHass Maremaruueckas OuOIHOTEKA).

15. http:/school.collection.informika.ru (eaunas xoyuteKuus MUPPOBBIX 00Pa30BATEIBHBIX
pecypcoB).

16. www.kokch kts.ru (on-line TectupoBanme 5-11 kiaccer).

17. http://teacher.fio.ru (megaroruueckas Mactepckasi, ypoku B UHTepHeTe u apyroe).

18. www.uic.ssu.samara.ru (ImyreBoauTelb «B Mupe Hayku» JUIst HIKOJILHUKOB).

19. http://mega.km.ru (Merasuuuxnonenus Kupunna u Medonus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « DHIUKIOTIECAMII).
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KanennapHo-temaTndeckoe iiaHUpOBaHMe 110 ajaredpe 7 Kiaacca
4 yaca B Hezemto, Bcero 136 4

Ne Tema Hara OcBoeHuE MPEIMETHBIX 3HAHUM YV Buger n
YpOKa (bopMBI
KOHTPOJIA
I'nasa 1. Buipascenue, moscoecmeo, ypasuenus (26u)
1 UucnoBble BBIpaXKEHUS BBINOJHATH 3IEMEHTapHBIE 3HAKOBO- PeryasiTuBHbIe: CII, BII
2 qI/ICJIOBBIe BBIpa)KeHI/Iﬂ CHMBOJIMYCCKHEC ﬂeﬁCTBHHZ NPUMCHATH 6yKBBI OLICHMBATH IIPaBUJIIBHOCThH CH, BH, YO
3 BBIpaeHHsI ¢ [IePEeMCHHBIMU JUISL O603Ha‘{?HI/IH YHCe, U 3aICH 00X BBIIIOJIHEHUS I[el\/'ICTUBI/II\/'I Ha [ CP, PK
4 BBIpa)KeHI/IH c HepeMeHHBIMI/I YTBEPKACHUH, COCTABJIATD 6YKBCHHBIC BbIpa- YPOBHE aI[eKBaTHf)H CH, BH, VO
JKCHUS IO YCJIOBUSAM, 3a/TaHHBIM CJIOBCCHO, PETPOCIICKTHBHOU OLICHKU.
> Brrpakers ¢ [ICPCMCHHBIMI PUCYHKOM HJIH Y€PTEXKOM; Mpeodpa3oBbiBaTh | [lo3HaBaTebHBIE: 0, T
6 CpaBHeHHe 3Ha4CHHH BBIpa}KeHHH aﬂre6panqec1<ne CYMMBI U TIPOU3BECACHUA CTPOUTH PCUCBOC CH’ BIl
7 CpaBHeHHE 3HAYCHHIT BBIPXKCHUN (BBINOJIHSATD NPHBEICHAE [IOTO0HBIX ciarac- | BhickassiBanue B yeruoii n | CIL BII, YO
8 CBolicTBa JICUCTBUN HAJ| YUCIIAMU MBIX, PACKPBITHE CKOOOK, YIIPOILEHUE NHCBMEHHOH (hopMe. CII, BII, YO
9 CBolCTBa AESUCTBUH HaJ YHUCIAMHA MIPOU3BEICHIHN). KoMMyHHKATHBHBIE: CIl, BIIL, YO
10 TO)KI[CCTBa. TO)KI[CCTBCHHBIC HpeO6pa3OBaHI/I$I BuIUnCIATE YHCI0BOE 3HAUCHHUE 6YKBCHHOFO KOHTPOJHPOBATH ﬂeﬁCTBHH CH’ BH’ YO
BLIp@KEHHIT BBIPAKCHHS; HAXOUTH 001aCTh IOMYCTHMBIX | MAPTHEpA.
11 Toxnectsa. ToxnecTBeHHbIE TPeoOpa3z0OBaHUs SHAMCHHH TICPEMCHHDIX B BLIPAMKCHHIH PeryasTuHbie: CII, BII, YO
e i e | s o
12 | Koumponvnas paboma Ne 1 na memy: yPABHCHHI, CBOJI ;Imnyepc 0K HHM;’ Pemars IIaHMPOBAHUH H KOHTPOJIC [ 13y
«Boipadicenus TEKCTOBBIC 331a4H ANreOpanieckum criocoda peter,
13 | VpaBHeHHeE U €ro KOpHU CII0COGOM: IIEPEXOUTh OT CIIOBECHOI pasnMdaTh crocod u CII1, BII
14 | YpaBHEHUE U €r0 KOPHU (hOpMYITHPOBKHY YCIIOBHS 3a0a9H K pe3ybTaT NeHCTBHS. CII, BIT, YO
15 Jlunelinoe ypaBHEHHE ¢ OHOM NMEPEMEHHON anreGpaudeckoil Mozien myteM coctapienus | [lo3naBaTenbHbIe: YO, T, CII
16 HHHeﬁHOC ypaBHeHI/Ie C O,Z[HOﬁ HepeMeHHOﬁ YpaBHCHUA, pCIIATh COCTABICHHOC YPABHCHUEC, | OPUCHTUPOBATHCS B CH’ BH’ YO
17 JIuneliHOE ypaBHEHHE C OAHOW IEPEMEHHOMN MHTEPIPETHPOBATE pesy IbTat pa3sHo0Opa3uy crocobos YO, CP
18 Pemrenue 3a1a4u ¢ TOMOIIBIO YpaBHEHUS pelIeHus 3a1ad. CII, BIL, YO
19 Pemienue 3aga4 ¢ moMoIbO ypaBHEHUS KoMMyHHKATHBHBIE: YO
20 Pemenue 3a1a4u ¢ ToMoIIbIO YpaBHEHUM YYHTBIBATh pa3Hbie MHCHUS | CIT, BII, YO
21 Pemenue 3aga4 ¢ mOMOIIBIO YpaBHEHHI U CTPEMUTHCS K VO, CP
22 | CTaTUCTHYECKUE XaPAKTEPUCTUKHI KoopauHaIuu paznmuuneix | CIT, BIT, YO
23 CTaTuCTUYECKUE XapaKTEePUCTUKHI HO3ULUH B CII, BIL, YO
24 | CraTuCTUYECKUE XapaKTePUCTUKH @O, CII, T
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25 | CTaTUCTHYECKUE XapPAKTEPUCTUKHU COTPYIHHUYECTBE, CII, BII, YO

26 | Koumponvnas paboma Ne 2 na memy: KOHTpOJMpoBath neiicteus | K3Y
«Ypasnenus» napTHepa

I'naea 2. @ynkyuu (18 u)

27 | Yro Takoe (pyHKuMs. Beruucnenue 3HaueHun 3HaTh: PeryjasiTuBHBIE: CII, BII
dbyHkumun o popmyie. - onpejeneHns GpyHKuuy, obnactu BHOCHTbH HEOOXOMMBIE

28 | Uro Takoe QpyHKIHs. Brrancinenue 3HaueHui onpeieneHus QyHKIMH, 001aCTH 3HAUCHN, KOPPEKTHBBI B JIEUCTBHE CIIL, BIT
DYHKLMH 110 HOpMYIIE. YTO TaKOE apryMEHT, I(vaI(a}I rnepeMeHHas § HOC/IC 6T 3ABEPIICHNS Ha

29 Uro Takoe pyHKIMs. Beraucnenue 3HaueHU N HA3bIBACTCA 3aBUCHMOH, Kakai HE3aBHCHMOM, OCHOBE ydeTa XapaKkTepa CII, BII, YO

- IOHUMAThb, 4YTO q)YHKL[I/IH — 9TO

GyHKIuK Mo Gopmyse. MaTeMaTHYeCKasi MOJIEIb, TIO3BOJISIONIAst CICJIAHHBIX OUTHOOK.

30 | I'padux pynkuuu. Berunciaenue 3HaueHHH OTHCHIBATD U H3Y4aTh PA3HOOOPA3HbIE IMo3HABATEILHbIE: CI1, BI1, YO
yskIMH 110 popmyie. 3aBUCHMOCTH MEXIY peabHBIMU MPOBOJIUTH CPAaBHEHHE,

31 I'padux pyHKIUN BEJIMYHUHAMM, YTO KOHKPETHBIE TUIIBI ()yHKIHI CepHaLHIo U CIL, BII

32 | I'padux dynxumu [psmas (Hp;ﬂ\fa;[ 1 00paTHas IPONOPLMOHAIBHOCTH, KIacCHHKALIHIO 110 CII, BII
IIPONOPLUOHAIBHOCTD J'II/IHCI/IH6a$I) OIHKCHIBAIOT OOJIBIIOE ) T —

33 HpHMf.SI IPONIOPIUOHATLHOCTE 1;7211\34222- pasue pealbHbIX 3aBUCUMOCTEH. KoMMyHHKATHBHbIE: CII, BIT, YO

34 | JIuneiinas Qpynkuus u € rpadux. [Ipamas  HpaBMIBHO YHOTpEGATE dyHKIMONATEHyI0 | YTHTBIBATS Pa3HbIC MHCHI CII, BII, YO
[POTIOPUHOHA/TLHOCTD TEPMUHOJIOTHIO (3HaYCHUE (PyHKIMN 1 CTPEMHTBCA K

» " )

35 | Jluneninas pynkuus u e€ rpaduk. [Ipsmast APryMeHT, rpaduk hYHKIHH, 061aCTb KOOP/IMHALIMH PA3THHHBIX YO, CP
HPOTOPLIMOHATPHOCTD ompenesieHne, 061acTh 3HAYCHNIT), ToHuMaTp | TOSHHHMHI B COTPYZHIUCCTBC

36 JIuneinas pyHKIMs U €€ rpaguk ee B TeKCTe, B pEUM YUUTEIA, B (OPMYITHUPOBKE CII, BII

37 | Jluneitnas ¢pyHKuMs u e€ rpadux 3a/1ay; CII, BII

38 | Jluneninas pynkuus u e€ rpaduk - HaXO/IUTh 3HAYCHUs. QYHKLMM, 3aAaHHBIX VO, CP

39 | B3auMHOe pacrosoxeHue rpaKoB JIMHEHHBIX bopmy1oii, TabmueH, rpaduKom; permath CII, BIT
yHKLM 06pa{Hy}(v) 3a/a4y; CTPOUTH Epa(l)I/IKI/I §

40 | B3zaumHOe pacnosioxkeHue TpaduKoB JIMHEHHBIX AMHEHHOM (yHKIIMY, H_pHMOH u obpatHoi CII, BIL, YO
dyHETH MPOTIOPIIMOHAIBHOCTH; HHTEPIIPETUPOBATH B

- HECJIOXKHBIX CITy4asix rpaduKy peabHbIX

41 B3anmMuoe pacnonoxeHue rpad)uKoB JIMHEHHBIX 3aBHCHMOCTEl MEKTy BeTHIHHAMIL, OTBEast CII, BIL, YO
yHKIHi Ha TOCTaBJIEHHBIE BOIIPOCHI.

42 | B3aumHOeE pacrnoiokeHue TpaduKoB JIMHEHHBIX YO, T
byHKIUH

43 | B3zaumHOe pacnoioxkeHue Tpad)uKoB JIMHEHHBIX CII, BIL, YO
byHKIUH

44 | Koumponvras paboma Ne 3 na memy: K3y
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| «Dynxyus»

I'nasa 3. Cmenens ¢ namypanvhvim nokazamenem (18 uacoe)

45 OnpeneneHre CTENEHNU C HATYPATbHBIM 3HATh: OMpe/e/CHUE CTETICHHU, OTHOUJICHA, PeryasiTuBHbIE: CII, BIT
IIOKa3aTeJIeM MHOTOYICHA; CBOWCTBA CTCNICHH C pa3nuyartb cIroco0 5

46 | OnpenerneHne CTENEHH C HATYPATbHBIM HaTypaJIbHBIM IOKA3ATCIICM. pe3yIbTaT neHCTBHS. CI1, BII, YO
oKazareyieM YMeTh: BEINOIHATH JEUCTBUA CO gTCHeHﬂMI/I C IMo3HABATEIbLHbIE:

HaTypaJIbHBIM I10KAa3aTCJIEM, IIPCOOPA30BbIBATH
sl g:ﬁaiiigigﬁe CTCICHH C HATYpalbHEIM BBIp};IzKeHI/I}I, coJieprKalme CTCIII)GHI/IpC BIQJICTb OGIIMM MpHEMOM ®0, CP
HATypaJbHBIM [T0Ka3aTeleM; IIPUBOIUTE PCIICHHA 3a1a1H.

48 | YMHOXKEHUE U JEIICHUE CTENECHEN OJIHOUJIEH K CTAHIAPTHOMY BHTY. KOMMyHHKATHBHbIE: CI1, BI1, YO

49 | YMHOXEHHE U JACJIEHUE CTEIICHEN JI0TOBApPUBATLCA U CII, BIL, YO

50 | YMHOXXEHUE U AeIICHUE CTEIeHEH HPUXOIUTH K 00IIEeMy CI1, BIL, YO,

PEIIEHUIO B COBMECTHOM CP

51 | Bo3BeneHue B CTeNeHb MPOU3BEICHUS U AesTeNnbHOCTH, B ToM uncie | CII, BIT
CTETICHU B CUTYaIlM{ CTOJKHOBEHHS

52 | Bo3BejeHue B CTENEHD IPOU3BENECHUS U HHTCPCCOB. CII, BII, YO
CTETICHH

53 Bo3Benenue B creneHb NpOU3BEICHUS U CII, BII, YO
CTETICHU

54 Bo3Benenue B creneHb NpOU3BEICHUS U @O, CP
CTETICHH

55 OJHOWIEH U €ro CTaHAAPTHBIN BU]T CII, BIT

56 VYMHOXKEHUE 0qHOWIEHOB. Bo3Benenue CII, BII, YO
OJTHOYJICHA B CTEIICHb

57 VYMHOXKEHNE 0qHOWIEHOB. Bo3Benenne CII, BII, YO
OJTHOYJICHA B CTETIICHb

58 VYMHOXKEHUE 0JHOWIEHOB. Bo3Benenne VO, CP
OJTHOYJICHA B CTEIICHb

59 | OyHkMA y=x2, y=X> U UX rpaduKu CII, BII

60 | ®yHKIUY Y=X?, Y=X> U UX TpaQuKH CII, BII, YO

61 DyHKIUU y=X?, y=X> 1 UX TpauKu CII, BIL, YO

62 | Koumpoavnas paboma Ne 4 na memy: K3V
«CmeneHnb ¢ HAMYpPaAIbHLIM NOKA3ATENEM»

I'nasa 4. Muozounenwt (23 u)
63 | MHOrOUIEH ¥ €ro CTaHAPTHEIH BHJT | | 3natn: PeryasituBnbie: CIl, BII
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64 | MHOrOuYJIEH U €r0 CTaHJAPTHBIN BU]T - OTIpeICIICHUEe MHOTOWICHA, TOHUMATh YUUTHIBATh MIPABUIIO B CII, BII, YO,
(opmyIMpOBKY 3a1@HUH: «YTIPOCTHTH miannpoBanuu u kourpoie | CP
65 Cnoxxenue ¥ BEBIYUTaHHE MHOTOYJIEHOB BBIPAXKECHHEY, «PA3JIOKUTh HA MHOYKHTCITHY. croco6a peleHs, CI1, BII, YO
66 | CnoxeHue ¥ BBIYNTAHHE MHOTOYJIEHOB - OpMyJTBI COKPAILIEHHOr0 YMHOMKCHHS: pPa3IMYATE CTIOCO0 1 CI1, BI1, YO
67 | YMHOXEHHE OJHOWICHA HA MHOTOUYJICH KBaZpaTOB CyMMbI 1 PasHOCTH ABYX pESYIBTAT NeHCTRH. CI1, BII
68 YMHO}KeHI/Ie OJIHOYJICHA HA MHOTOYJICH BBIPpaXXCHHU, PA3JIMIHBIC CIOCOOBI Pa3I0OKCHUA T CH, BH, yo’
MHOTOYJICHOB Ha MHOXXUTCIINU. . CP
69 VMHOKEHUE OJHOUWIEHA HA MHOTOUJIEH Ywmers: OPHEHTHPOBATLCA Ha CII, BII, YO
- IPUBOANUTH MHOTOYWICH K CTaHAaPTHOMY p33H006pa3He crmoco0oB
70 VYMHOXEHHE 0JHOYJICHA HA MHOTOWICH BILTY, - @O, CP
71 | BolHeceHHe 00LIEr0 MHOKHUTENS 32 CKOOKH - BBITOJHATD JCHCTBUS C OHOWICHOM ¥ KoMMyHHKATHEHBIC: CI1, BII
72 BriHEeCceHHE 00IIETO MHOKHUTES 32 CKOOKH MHOTOYJICHOM; JUHTHBATH pa3HbIC M}.ICHI/ISI CII, BII, YO
73 Brigecenune o01ero MHOXHUTENA 32 CKOOKH - BBITIOJIHATE Pa3lIoKEHNE MHOTOUJIEHA W CTPEMUTHCS K CII, BII, YO
74 Konumponvnas paboma Ne 5 na memy: BBIHECCHHUEM O0LIETO MHOKUTES 32 CKOOKH; KOODIHHAIIHH PA3THYHBIX K3y
((MHOZO’L]ZeHbl» - YMHOXXaTb MHOT'OYJICH HA MHOI'OYJICH, HO3I/ILII/II>'I B
75 | YMHOKEHHE MHOTOUJIEHA HA MHOTOUJIEH - PaCKIa/IpIBATE MHOTOHICH Ha MHOMKHTCIIH COTpPYIHHYECTBE, CII, BII
76 VYMHOKEHIEe MHOTOWJIEHa Ha MHOTOYJICH fnz(;:;ggxg; y:;;jpg::fé e — KOHTPOIIMPOBATh AeicTBua | CII, BII, ®O
77 YMHOKEHHE MHOrO4IeHa Ha MHOTO1JIEeH cé[KpaLu CHHOTO YMII[—I oK CH,I/I}I, pMY ImapTHepa YO, CP
78 | Pa3noxeHne MHOTO4WIEHa HA MHOXKUTEIN - BBITIOJHSATD IPE0GPa30BAHNIE BEIPAXKEHHIA CII, BIT
CIIoco00M IpyNIUPOBKH MpUMEHEHUEM (POPMYII COKPALIEHHOTO
79 Paznoxxenne MHOTO4IEeHA HA MHOKUTEIU YMHOXEHHUSI: KBaJpaTa CyMMbI U pa3HOCTH CII, BIL, YO
CHOCO6OM prnHI/IpOBKI/I JABYX BBIPAXXCHUEC, YMHOXKXCHUA Pa3HOCTH ABYX
80 Pasnosxkenne MHOro4JieHa Ha MHOKHTEIN BBIPA;KCHUI HA MX CYMMY; BBINOIHATH CIL, BIL, YO
CHOCO6OM FPYHHHPOBKI/I pa3J'I0)K€HI/IuC Pa3HOCTH KBAaApPATOB ABYX
81 Paznoxxenne MHOro4jaeHa Ha MHOKUTEIU BBIPKCHII Ha MHOKITCIIH, CII, BII, YO
- IPUMCHSATL PA3JIMIHLIC CII0COOBI
CHOCO6OM prHHHPOBKH PAa3JI0KCHNUA MHOTOWICHOB Ha MHOKUTCIIN,
82 Paznoxxenne MHOro4jaeHa Ha MHOKUTEIU - [PEOGPA3OBHIBATE [IE/THIE BHPAKCHIS, ®O, CP
CII0COOOM TPYNIUPOBKH - IPUMEHSTh TIPEoOpa3oBaHuUE IIEIBIX
83 ILOKaBaTCJ'IBCTBO TOXKICCTB BBIpa)KCHI/Iﬁ MpY PELIECHUH 3aa4. CH, BII
84 JlokazaTeabCTBO TOXK/IECTB CII, BII, YO
85 | Kommpoavuas paboma Ne 6 na memy: K3y
«Mnozounenvi»
I'naea 5. @opmynvt cokpauiénno2o ymuoxcenusn (23 yacos)
86 | Bo3BeneHue B KBaJpaT CyMMBI U pa3HOCTH JIBYX Vuamuecs JOKHBI 3HATh 3TH HOPMYIIBI U PeryasiTuBHbIe: CII, BII
B[,Ipa}l(eH]/[f/'I COOTBCTCTBYIOIIIHUC CIIOBCCHBIC YUUTHIBATH IIpaBUJIO B
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87 | Bo3Benenue B KBaApaT CYMMBI M pa3HOCTH JIBYX
BBIPAKCHUI

88 | Bo3BeneHue B KBaApaT CYMMBI M pa3HOCTH JIBYX
BBIPAKCHUI

&9 Paznoxxenne Ha MHOKUTEIH C IIOMOIIBIO
dbopMyI KBaJipaTa CyMMBI U Pa3HOCTH

90 Pa3noxxenne Ha MHOKUTEIH C IIOMOIIBIO
dbopMyI KBaJipaTa CyMMBI U Pa3HOCTH

91 Paznoxxenne Ha MHOKUTEIH C IIOMOIIBIO
dbopMyI KBaJipaTa CyMMBI U Pa3HOCTH

92 | YMHOXEHHE pa3HOCTH JIBYX BbIpaXKEHUI HA UX
CyMMY

93 | YMHOXEHHE Pa3HOCTH ABYX BBIpa)KEHUI Ha UX
CyMMY

94 | Pa3noxeHue pa3HOCTH KBaJpaTOB Ha
MHOXHUTEIN

95 | Pa3noxeHue pa3HOCTH KBaJpaToOB Ha
MHOXHUTEIN

96 | Pa3noxeHue pa3HOCTH KBaJpaTOB Ha
MHOXHUTEIN

97 | Pa3znoxeHue pa3HOCTH KBaJpaTOB Ha
MHOXHUTEIN

98 | Koumpoavnas paboma Ne T na memy:
«Ksaopam cymmsl u pasnocmuy

99 | Pa3znoxxeHre Ha MHOYKUATEIIM CYMMBbI U Pa3HOCTH
KyOOB

100 | PaznoxxeHne Ha MHOXUTEIU CYMMBI U Pa3HOCTH
KyOOB

101 | IIpeoOGpa3zoBaHuE 1IETOTO BHIPAKESHUS B
MHOT'OUJIEH

102 | IIpeoOGpa3zoBaHue LETOTO BHIPAKESHUS B
MHOT'OUJIEH

103 | [IpumeHeHne pa3IMIHBIX CTIOCOOOB ISt

Pa3JI0KCHUA HAa MHOXUTCIIN

(hOpMyIIMPOBKY, YMETh MPUMEHSTh HX KaK
«CTIEBa HAMIPaBO», TAK U «CIIpaBa HAJIEBOY.

TUTAHUPOBAHUW U KOHTPOJIC
crocoba pereHus,
paznnyaTh croco0 u
pe3ynbTaT NeHCTBUSL.

ITo3HaBaTeJbHBIE:
OPHEHTHPOBATHCS Ha
pasHooOpazue  crmocoOoB
peuIeHus 3a1a4.
KoMMyHHKAaTHBHBIE:

YUYUTHIBATH Pa3HbIC MHEHUS
U CTPEMUTHCS K
KOOPIMHAIINY Pa3TUIHBIX
[O3ULUI B
COTPYIHUYECTBE,
KOHTPOJUPOBAThH JEUCTBUS
nmapTHepa

CIL, BIL, YO

®0, CP

CIL, BIL, YO

CIL, BIL, YO

®0, CP

CII, BII

CII, BII, YO,
CP

CII, BIL, YO

CII, BIL, YO

DO, T

CII, BIL, YO

K3y

CII, BII

CII, BIL, YO,
CP

CII, BII

CII, BII, YO,
CP

CIL, BIL, YO
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104 | IIpumeHeHne pa3IMIHBIX CTIOCOOOB ISt CII, BII, YO
pa3IoKEeHUs] HA MHOXKHUTEIN

105 | IIpumeHeHne pa3IMIHBIX CTIOCOOOB ISt CII, BII, YO,
Pa3I0KEHHsT Ha MHOXHTEIIH CP

106 | IIpumeHeHne pa3IMIHBIX CTIOCOOOB ISt CII, BII, YO
pa3IoKEeHUs] HA MHOXKHUTEIN

107 | IlpumeHeHne pa3IMIHBIX CTIOCOOOB ISt CII, BII, YO
pa3IoKEeHUs] HA MHOXKHUTEIN

108 | Kommpoavuas paboma Ne 8 na memy: K3y
"Dopmynvl cokpawénnozo ymHoxcenus"

I'nasa 6. Cucmemul nuneitnvix ypasnenuii (17 uacos)

109 | JIuneitHble ypaBHEHUS C ABYMS IEPEMEHHBIMU 3HaTh, YTO TAKOE JIMHEHHOE YpaBHEHHE C PeryasiTuBHbIE: CI1, BIT

110 | JIuneitHble ypaBHEHUS C ABYMSI IEPEMEHHBIMU JBYMs TIEPEMEHHBIMH, CHCTEMA YPaBHEHHU, OLIEHUBATh IPAaBUIBLHOCTh CII, BIL, YO

1 1 1 .Fpa(bI/IK HHHCﬁHOFO ypaBHeHI/IH C JIBYMSI 3HaThb pa3JlI’I/I‘{HBI€ CII0COOBI peuicHuA CUCTEM BBIIOJTHEHUS ,Z[CﬁCTBI/I}I Ha CH, BH, VO
HepeMeHHBIMI/I YpaBHCHUU C ABYM: IICPECMCHHBIMMU: croco0 YpOBHE aI[eKBaTHOI;'I

= IOJICTAaHOBKH, CIIOCO0 CJIO)KEHUS; TIOHUMATh, N

112 | I'paduk TMHEHHOTO YpaBHEHHSI C IBYMS 9TO YPABHEENE — 510 MATCMATHTECKEH perpocnektusHoi onenku. | CII, BIL, YO,
HCPCMCHHBIMU anmapaTt pelIeHHs pa3HOOOpa3HbIX 33/1a4 U3 MoznabaTesnbuble: cP

113 | Cucrembl TMHEHHBIX yPaBHEHUH C ABYMS MaTeMaTHKH, CMEXHBIX o0JlacTell 3HaHWH, Bragers o6wmm npuemom | CII, BIT
HepeMeHHBIMI/I IIPAKTHKH. peuICHus:A 3aaa4.

114 | CucteMbl TMHENHHBIX YPAaBHEHHUH C IBYMs KoMMYHHUKATHBHbIE: CII, BII, YO
HepeMeHHBIMI/I Ymern IMpaBUJIbLHO yrIOTpe6J'IHTB TCPMUHBL: JIOTOBapUBaThCs U

1 15 CHOC06 HOJACTAaHOBKH «YpaBHCHHUEC C IBYMs NIEPEMEHHBIMNY, NPUXOIUTH K 06]J.IGMy CH, BH, VO

1 16 CHOCO6 MOJICTAHOBKH «CUCTEMay, IOHUMATh X B TEKCTE, B pCUU pELICHUIO B COBMECTHOUN CH, BH, VO

117 | Cnocob moacTaHOBKU zggf;f; g;gfg\g}rbyigg }igf;; ZB;gyifjaqH ACATCIBHOCTH, B TOM 9UCIC | O, CP

118 | Criocob citoxkenns MIEPEMEHHBIMI»; CTPOUTH HEKOTOPbIC IpaduKU E;fgg:;iﬂ CTOMIHOBEHIBE | cr, BII

119 | Crocob crnoxenns ypaBHEHHS C AByMsI IEPEMEHHBIMU; pELIaTh CII, BIT, YO

120 | Cnocob crnoxeHus CUCTEMBI YpaBHEHHH C IByMS IEPEMEHHBIMU @0, CP

121 | Pemenue 3a1a4 ¢ HOMOIIIBIO CUCTEM YPaBHEHUH Pa3IMYHBIMU CIIOCOOAMM. CII, BII

122 | Pemenue 3a/1a4y ¢ MOMOIIBIO CHCTEM YpaBHEHUM CII, BII, YO

123 | Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM YpaBHEHUH CII, BII, YO

124 | Pemenue 3a/1a4y ¢ MOMOIIBIO CUCTEM YpaBHEHUM CII, BII, YO

125 | Kommpoavuas paboma Ne 9 na memy: K3y

«Cucmembvry
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Hmozo6oe noemopenue (11 u)

126 | OGoOmaromee HTOroBOe MOBTOPEHUE Kypca
127 | O6o0maromee HTOroBoe MOBTOPEHUE Kypca
128 | OGo0marolee HTOroBoe MOBTOPEHUE Kypca
129 | O600maromee HTOroBoe MOBTOPEHUE Kypca
130 | O6o0mIaromee HTOroBoe MOBTOPEHUE Kypca
131 | OGo0maromee HTOroBOe MOBTOPEHUE Kypca
132 | O6o0mIaromee HTOroBoe MOBTOPEHUE Kypca
133 | AOmunucmpamusnas KoHmpovHas paboma
134 | Ananu3 KOHTPOJIBHOU PabOThI

135 | IloBTOpUTETHHO-0000IAIONIHNN YPOK

136 | [ToBTOpUTETHEHO-0000IIAIOIIHNIA YPOK

K3y

K3V — xoHTpoOss 3HaHMI 1 yMeHUI
T —Tect

CII — camomnpoBepka

BII — B3aumornpoBepka

CP — camocTtosaTensHas paboTa

PK — pa6ora o kapToukam

@O — dhpoHTaTBHBIIN OITPOC

YO — ycTHBIH onpoc

[TP — mpoBepouHas pabota

3 —3ayer

22




23



		2022-10-31T11:58:44+0300
	Батова Людмила Анатольевна




