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1.ITosacHUuTE/IBbHAA 3aNMCKA

Pabouasi mporpamMma 10 MaTeMaTHKe /s 5-9 KjaccoB pa3paboTaHa Ha OCHOBe
denepanbHOTO 3aK0Ha Poccuiickoit Pepepariun «O6 obpazoBanuu B Poccutickoit denepariyin»
oT 21.12.2012r. Ne273-P3.

- @egepanbHbIi  TOCYAApPCTBEHHBIM  00pa3oBaTebHBIM  CTaHZAPT OCHOBHOTO  0O0I[ero
obpa3oBanust (06a30BbI YPOBEHb), YTBEP)KAEHHBIM TPUKa3oM MuHHCTepCTBa 00pa3oBaHUs U
Hayku Poccuiickoii @epepariu ot 17 gekabps 2012 r. Nel897, (manmee- ®T'OC OOO) c
n3MeHeHUsIMH, TTpyKa3 Nel577 ot 311ekabpst 2015 r.

Pabouasi mporpamma 1o mMatemaTHke //is1 oOyuaroiuxcsi 5—9 kaccoB pa3paboraHa Ha OCHOBe
dezepanbHOTO  TOCYZaPCTBEHHOTO  00pa3oBaTeslbHOTO — CTaHapTa OCHOBHOTO  001jero
oOpa3oBaHMss C YuYéTOM U COBpPEMEHHBIX MMPOBBIX TpeOOBaHUH, TpegbsB/AsSEMBIX K
MaremMaTUyeckoMy 00pa3oBaHMIO, Y TpaJULMi POCCHICKOTO 00pa3oBaHMs, KOTOpbIE
obecrieurBarOT OBJIa/leHHe K/IFOUeBBIMU KOMITETEHL[USIMHM, COCTaB/SIFOIIMMU  OCHOBY /ISt
HerpepbpIBHOTO 00pa30BaHMS M CAaMOPA3BUTHS, a TaKKe IIeJIOCTHOCTb OOIIeKy/IbTypHOTO,
JIMYHOCTHOTO U MO3HaBaTeIbHOTO Pa3BUTHsL 00yyaroluxcsi. B paboueii mporpamme yurteHbl Hieu
1 nioniokeHus1 KoHIenmmy pa3BuTHs MaTeMaTiHueckoro obpa3oBanus B Poccuiickoii deseparyu.
B snoxy tmdpoBoii TpaHcdopmaluu Bcex cdep uesioBeueCckoi JesiTeTbHOCTH HEBO3MOXKHO CTaTh
00Opa3oBaHHBIM COBpEMeHHBIM UYeloBeKOM 0Oe3 0a30BOI MaTeMaTHUeCKOM TIOATOTOBKU. YK€ B
IIKOJIe MaTeMaTHKa CJTy>KUT OMOPHBIM TIPeZMeTOM IJisi U3yueHUs] CMeXXHbIX JUCLIUIUIVH, a TIoc/e
IIKOJTbI  peasibHOW HeoOXOAMMOCTBI0 CTAaHOBUTCSI HerpepbiBHOe oOpa3oBaHHe, UTO TpeldyeT
TIOJTHOLIeHHOM 6a30Boii 0011je00pa3oBaTeslbHOM TMOJATOTOBKH, B TOM UHKC/Ie M MaTeMaThueCKOH.
OT0 00yC/OBME€HO TeM, UYTO B Halld [JHA PpacTéT 4YMIo TpodeccHid, CBSI3aHHBIX C
HerocpeJCTBeHHbIM TIpUMeHeHWeM MareMaTHMKU: U B cdepe SKOHOMUKU, U B Ou3Hece, U B
TEXHOJIOTMUeCKNX 00/acTsiX, W Jake B TyMaHWTapHbIX cdepax. Takum ob6pasom, Kpyr
IIKOJIbHUKOB, [I/Isi KOTOPBIX MaTeMaTHKa MOXXeT CTaTh 3HAUMMbIM TIPeZMeTOM, pPacIIupPsIeTCsl.
[TpakTHueckasi I0e3HOCTh MaTeMaTHKH OO0yC/ioBjileHa TeM, YTO e€ TpPeAMEeTOM SIBJISTFOTCS
¢dbyHIaMeHTa/lbHbIe CTPYKTYphl Halller0 MHpa: MPOCTPaHCTBeHHbIe (OPMbI U KOJIMUeCTBEHHbIe
OTHOLIEHHSI OT TPOCTEHIINX, YCBaUBaeMbIX B HENOCPEeJCTBEHHOM OIIbITe, [0 [OCTaTOUHO
CJIOXKHBIX, HEOOXOAWMBIX [J/Isi pa3BUTHSI HAyUHbIX U TIPUK/IAAHBbIX H7el. be3 KOHKpeTHbIX
MaTeMaTHyeCKMX 3HAHWM 3aTpyJHEHO TMOHMMaHWe MPUHLIUIIOB YCTPOWCTBA M HCIOIb30BaHUS
COBPEMEHHOW TeXHWKH, BOCIIpUSITME U HWHTepripeTalus pa3HooOpa3HOW  CoIMaabHOM,
5KOHOMMUECKOH, MOJMTUYeCKON HMH(popMaLyy, Mano3gQeKTrBHa MOBCeJHEBHAas MpaKTUuecKas
JesTenbHOCTh. KakioMy uesioBeKy B CBOeN JKW3HU TIPUXOAUTCS BBITIOJMHATH DPACUeThl U
COCTaB/IATh aJTOPUTMbI, HAXOJUTb U NIPUMEHSITb (POPMYJIbl, BlaJieTh MpaKTUUeCKUMHU MpUéMamMu
reOMeTPUUECKHUX W3MepeHHH U TIOCTPOeHUM, uuTaTh MH(OPMALMio, Mpe/CTaB/leHHYI0 B BUjE
Tabmur, pAuarpaMM W rpadMKOB, JKUTh B YC/IOBUSIX HEOTPeJe/EHHOCTH U TIOHUMAarTh
BePOSITHOCTHBIN XapaKTep C/IyuaiiHbIX COOBITHIA.

OJHOBpEeMeHHO C paclIrpeHreM cdep MpUMeHeHHss MaTeMaTHKH B COBPEMEeHHOM 0011jeCTBe BCé
Ooslee Ba)KHBIM CTAHOBUTCS MaTeMaTUUYeCKWM CTW/Ib MBILUIEHUs, TIPOSIB/ISIOLIUICS B
orpeZie/IEHHBIX YMCTBEHHbIX HaBblKax. B mporecce n3yueHus: MaTeMaTUKU B apceHas PUEMOB U
METO/IOB MBIIILJIEHHsI YesioBeKa eCTeCTBeHHbIM 00pa3oM BKIIIOYAIOTCS WHAYKLUS U JeAyKLus,
00o01ieHre W KOHKpeTW3alis, aHa/lu3 M CHUHTe3, KiaccupuKalys W CHCTeMaTh3alus,
abcrparupoBaHve u aHanorus. OOBeKTbl MaTeMaTHYeCKMX yMO3aK/IHOUeHWH, TpaBUIa UX
KOHCTPYMPOBaHHS PAaCKPBHIBAlOT MEXaHM3M JIOTHYeCKHX TIOCTPOEHHH, CII0COOCTBYIOT BBIpabOTKe
ymeHusi (popMynMpoBaTb, OOOCHOBBIBaTb M [OKa3bIBaThb CY)KJEHHUS, TeM CaMbIM pa3BHBAIOT
JIoTUUecKoe MblluleHWe. Befyiasgs ponb NpUHAJIEXUT MaTeMaTke U B (POPMUPOBaHUU
aJITOPUTMHUECKOM KOMTIOHEHTHI MBILLIJIeHHsI ¥ BOCITUTAaHUMA YMEeHUH [1efiCTBOBATh 10 3aJJaHHBIM
aJIrOpYUTMaM, COBepLIEHCTBOBATh M3BECTHbIe M KOHCTPYMpOBaTh HOBble. B mpoliecce perieHus
3a/lay — OCHOBOW yueOHOW JieTelTbHOCTM Ha YpOKaX MaTeMaTWKd — pa3BHUBAIOTCS TakKkKe
TBOpUeCKasi U MPUK/IaZiHasi CTOPOHbI MbIILIJIEHHSI.

OO6yueHue MaTeMaTHKe 1aéT BO3MO)KHOCTb Pa3BUBaTh y 00yYaroIMXCS TOUHYHO, paljiOHa/IbHYHO



¥ MH(GOPMATHBHYIO Peub, YMeHHe 0TOMpaTh Haubosiee MOAXOAsIINe SI3bIKOBbIe, CHMBOTMYECKHE,
rpaduyeckuie Cpe/iCTBa /ISl BEIDAYKEHUS CY)KA€HUI U HaIVISIIHOTO MX TIPe/CTaB/IeHMSI.
Heo0X0oq¥MBbIM KOMITOHEHTOM OOIIeli Ky/lbTypbl B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00lIjee
3HAKOMCTBO C METO/|aMU TI03HaHUsI JIeCTBUTETBHOCTH, MPeJCTaBlIeHUe O TIPeIMeTe U MEeTo/ax
MaTeMaTHKH, WX OTJIMYMN OT METOJOB JPYTMX eCTeCTBEHHBIX M TyMaHWUTAPHBIX HayK, 00
0COOEHHOCTSIX TIPUMEHEHHsI MaTeMaTHKK [Jisl PeIeHHsT HayuHbIX W TMPUK/IAAHBIX 3a/a4. Takum
obpa3om, MaTeMaThueCKoe 0Opa3oBaHMe BHOCUT CBOH BK/a/ B opMUpOBaHME OOIIei Ky/IbTyphbI
yesioBeKa.

W3yueHre MaTeMaTHKU TakXKe CIIOCOOCTBYeT 3CTETUYECKOMY BOCIHUTAHUIO  UeJIOBEKa,
TMOHUMAaHWI0  KpPacOThl W M3SIecTBa MaTeMaTH4eCKUX PACCY)KIEHUH,  BOCIIPUSATHIO
reoMeTprUUeCcKuX OpM, YCBOEHHUIO H/|eM CUMMETPHH.

MECTO YYEBHOT'O ITPEIMETA «<MATEMATUKA» B YYEBHOM IIVIAHE

B cootBetcTBUM ¢ PefepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTe/lbHBIM CTaHAAPTOM OCHOBHOTO
obrmiero obpa3oBaHMsI MaTeMaTHWKa SIBJISIETCS 00s3aTe/IbHbIM TPEJMETOM Ha JAHHOM YDPOBHE
obpa3oBanus. B 5—9 kmaccax yueOHbI mipeMeT «MaTeMaThKa» TPAJUI[MOHHO H3yuyaeTcs B

paMKax C/IeAyroumMx yueOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9
K/laccax — KypCcOB «Anrebpa» (BK/IrOUasi 371eMeHTbl CTaTUCTUKU U TEOPUM BEPOSITHOCTeN) U
«l'eomeTpus».

Hacrosiijedi miporpammoili mpefycMaTpUBaeTCsl Bbiie/ieHHe B y4yeOHOM TlaHe Ha W3ydeHue
MaTeMaTHUKU B 5—6 Kaccax 4 yueOHBIX uaca B HeZIeJTIO B TeUeHHWEe KaXX/[0ro rojja o0yueHus, B 7-
8 kaccax 4 yueOHBIX Yaca B HeZIeJlF0 B TeUeHHe KaXKJoro roja oOyueHusi, B 9 Kiacce 5 yacoB B
Hezlemto, Bcero 714 yueOHBIX yaca.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYEBHOI'O TIIPEJMETA
«MATEMATUKA» HA YPOBHE OCHOBHOTI'O OFIIEI'O OBPA3OBAHUSA

OcBoenue yuebHoro mpeamera «MaTemaTrKa» JO/DKHO obecrieurBaTh OCTKEHUE Ha YPOBHe
OCHOBHOTO 00111ero 00pa30oBaHUs C/IEAYIOMIUX JTUUHOCTHBIX, MEeTarpeJMeTHbIX U TPeJMeTHBIX
oOpa3oBare/bHbIX pe3y/bTaToB:

JIMYHOCTHALIE PE3YJIBTATHI

JINUHOCTHBIE ~ pe3y/bTaTbl OCBOEHHWS TpOrpamMMmbl yueOHOTo TipeaMera «Maremaruka»
XapaKTepu3yoTCs:

ITaTproTHueckoe BOCTIUTaHUE:

MpOsiBJIeHWeM WHTepeca K TPOIIOMY U HACTOAIEMY POCCUMCKOM MaTeMaTWKH, 1[eHHOCTHBIM
OTHOIIIEeHWeM K [JOCTH)KeHMSIM DPOCCHUMCKUX MaTeMaTUKOB W POCCUMCKOM MareMaTHyeCKOu
IITKOJTbI, K UCTTO/Ib30BaHUIO 3TUX JOCTWKEHUM B IPYyTUX HayKaxX U TIPUK/IAJHBIX cdepax.
I'paxkaaHCcKoe U yXOBHO-HPAaBCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHWIO 00s3aHHOCTeM TpakJaHWHAa W peanu3aliid ero Iipas,
rpe/iCTaB/ieHWeM O MareMaTUyeCKUX OCHOBAaX (DYHKLMOHUPOBAHUSI DPA3IUUHBIX CTPYKTYP,
SIBJIEHUH, TIPOIelyp TPakJaHCKOro o0mjecTBa (BBIOOpPBI, OMPOCHI W TMp.); TOTOBHOCTBIO K
00CY)KIIEHUI0 3TUUeCKUX TIpobsieM, CBS3aHHBIX C TPAKTHUECKUM TMPUMEHEHHEeM 0CTHKeHHUM
HayK{, 0CO3HaHWEM Ba)KHOCTU MOPaTbHO-3TUUe CKUX TIPUHLIUTIOB B eSITeTbHOCTUA YUEHOTO.
TpyznoBoe BocriuTaHue:

YCTAaHOBKOM Ha aKTHBHOe YyyacThe B pellleHWd TMpPaKTUYeCKUX 3ajlad MaTeMaThueCKOM
HarpaB/IeHHOCTH, OCO3HaHHWEM BaXHOCTH MaTeMaThyeckoro 00pa30BaHMs Ha MPOTSKEHUM BCeH
JKU3HU JIJIs1 YCIelHoM npodeCCHOHA/BHOM [esiTe/TbHOCTH U Pa3BUTHEM HeOOXOAUMBIX YMeHUH;
OCO3HaHHBIM BBIOODOM U TOCTPOEHWEM WHUBUAYa/JbHOW TpaeKTOpUd 00pa3oBaHUs U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX UHTEPECOB U 00I1[eCTBEHHBIX TTOTPeOHOCTEMH.
JcTeTUYeCKoe BOCIIUTaHKe:



CIMOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTeTHUECKOMY BOCIIPUSATHIO MaTeMaTHueCKNX 0OBeKTOB,
3a/jay, pelleHWud, pacCy)KJeHWd; YMeHWI0 BH/eTb MaTeMaThuyeckue 3aKOHOMEpPHOCTH B
HCKYCCTBe.

LleHHOCTH Hay4YHOTrO MO3HAHUS:

OpUeHTalLMell B [leiTebHOCTH Ha COBPEMEHHYIO CHCTeMy Hay4HbIX TIpeficTaB/ieHUid 00
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTHs Ue/ioBeKa, TMPHUPOAbI U 00IIecTBa, TOHUMaHUEM
MaTeMaTHyeCcKOM HayKd KakK cgepbl uesioBeueckoill JesTe/bHOCTH, 3TAllOB €€ pas3BUTUS U
3HAUMMOCTH /I Pa3BUTHS LIMBUIM3ALIMY; OB/aJeHreM S3bIKOM MaTeMaTHKU U MaTeMaThuyeCKOon
Ky/IbTYpOM KakK CpeJCTBOM [I03HaHWs MUpa; OBJaJleHWeM IIPOCTeMIIMMU HaBbIKaMHU
UCCJIe[J0BaTe/IbCKOM [ieTe/IbHOCTH.

dusnueckoe BOcCnUTaHUe, (GOpPMHUpPOBaHME KY/IbTYPbl  3[I0POBbS U SMOLIMOHAIbHOIO
Gnaromonyuus:

TOTOBHOCTBIO TIPUMEHSITb MaTeMaTUuyeCKue 3HaHWs B WHTepecax CBOEro 3[0POBbsl, Be/leHUs
310pOBOro 0bOpa3a >KWU3HU (30pOBOe MUTaHWe, COATaHCUPOBAHHBINA PEXKUM 3aHSITUN U OTABIXA,
pery/sipHasi pu3nyeckasi akTUBHOCTh); C(hOPMHUPOBAHHOCThIO HaBblKa pediieKCHu, NpU3HaHUeM
CBOETO TIpaBa Ha OIIMOKY M TaKOro ke TipaBa JPYroro YeoBeka.

OKo/iorhuyeckKoe BOCIUTaHUE:

OpUeHTalMell Ha TpUMeHeHHe MaTeMaTUuecKMX 3HaHWM [/ pelleHWs 33lau B 00sacTu
COXPaHHOCTU OKpY)Karolllel cpefibl, IUIAHUPOBAHUSI TOCTYIIKOB M OL[EHKUM KX BO3MOXKHBIX
TIOC/TIeZICTBUM [I/11 OKPY’KaroIllel Cpefibl; 0CO3HaHWeM I/I00a/bHOTO XapaKTepa KOJI0THYeCKHX
npo0/IeM U My Tel UX pelleHusl.

JINYHOCTHBIE pe3ysbTaThl, obecreunBarolliye ajanTaluio o0yuarolerocss K H3MeHSIOLIMCS
YCJIOBUSIM COLIMA/IbHOW Y PUPOJHOM Cpe/ibl:

TOTOBHOCTBIO K [IeMICTBUSIM B YCJIOBUSX HeOINpe/le/IéHHOCTH, TOBBILIEHHWIO YPOBHSI CBOEH
KOMIIETEHTHOCTH uepe3 MpaKTUUeCKyH [esiTe/IbHOCTb, B TOM UMC/e YMeHHe YUUTbCS Y JIPYTUx
nrofed, pruobpeTaTth B COBMECTHOM JleATe/IbHOCTA HOBble 3HaHWS], HaBbIKM U KOMITETeHLUU U3
OTIbITA APYTUX;

HeoOXoAUMOCTEI0 B ()OPMUPOBAaHMM HOBLIX 3HaHWW, B TOM 4ucie (OPMYIUPOBaTh H7EH,
TIOHSITUSI, TUTIOTe3bl 00 00beKTax W SIBeHUSIX, B TOM UHC/e paHee He M3BECTHBIX, 0CO3HABaTh
JneuIUTh COOCTBEHHBIX 3HAHUH Y KOMITETEHTHOCTEH, MIaHUPOBaTh CBOE pa3BUTHE;
CroCcOOHOCTBI0 0CO3HABaTh CTPECCOBYH) CUTYaL[MI0, BOCIIPUHUMATh CTPECCOBYIO CHUTYaLMI0 Kak
BbI30B, TpeOyIolMii KOHTpPMEp, KOpPPeKTHpOBaTh IPUHUMaeMble pelleHusi U [leHCTBUs,
(hopMy/IMpOBaTh U OLleHMBaTh PUCKU U MOCIe[CTBUS, (POPMUPOBATH OIBIT.



METAIIPEAMETHBIE PE3YJIBTATBI

MertarnpeMeTHbIe pe3y/abTaThl OCBOEHHWSI TIPOTpaMMbl ydyeOHOro ripeaMeTa «MaremaTrKa»
XapaKTepU3yloTCs  OB/aJieHWeM  YHUBePCA/JbHBIMM  TI03HaBaTe/lbHBIMH  /1eliCTBUSIMH,
YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMH JEMCTBUSIMH U YHUBEPCAJTbHBIMU DEery/IATUBHBIMU
JeUCTBUSMHU.

1) YHMBepca/ibHbIe TIO3HABaTe/bHbIE [eHCTBUsS o0becreunBaroT (opMHpoBaHHEe 06a30BBIX
KOTHUTHBHBIX TIPOLIECCOB OOyuaromuxcst (OCBOEHHEe MeTOZIOB TO3HAHUS OKPY’KaroIllero MHpa;
TpUMeHeHHe JIorueCKUX, UCC/IeloBaTe/IbCKUX Ofeparivii, ymeHuid paborarsk ¢ nHdopmariyeii).

ba3oBble oruueckue 1elCTBUS:

- BBISIB/IITh M XapaKTepU30BaTh CyIlleCTBEHHbIe NTPU3HAKK MaTeMaTUyeCKUX 00BeKTOB, TIOHSTHH,
OTHOLIEHWN MeX/y TMOHATHSAMY; (OpMyIMpOBaTh OMpefieNleHusl TOHATHM; YCTaHaBIMBATh
CyIlleCTBEeHHbIN MPU3HAK K1acCUpUKALMK, OCHOBaHUs [yt 000011IeHrsI U CPaBHEHUs], KpUTePUU
NIPOBOAMMOTIO aHa/In3a;

- BOCIIpUHUMAaTb, (QOPMY/IMPOBaTh U TPeoOpa30BBIBATh CY)KAEHWS: YTBepAWUTE/NbHbIE U
OTpULiaTe/IbHbIe, eJUHAYHbIE, YaCTHBIE U 00II[He; YCIOBHbIE;

- BBLISB/ISATH MaTeMaTHUecKue 3aKOHOMEPHOCTU, B3aMMOCBS3M W TMPOTHUBOpeuus B (hakrax,
JlAaHHBIX, HaOMIONEHUSIX W  YTBEP)KAEHUsX; TMpeAJaraTb KPUTEPUM [Jid  BBISB/I€HUS
3aKOHOMEPHOCTeN U TMPOTUBOPEUUA;

- JleflaThb BBIBOABI C WCIIO/Ib30BaHUEM 3aKOHOB JIOTWKW, [eAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aK/TFOueH!H, yMO3aK/TFOUeHUH 110 aHaJIOTHH;

- pa3bupaTh [OKa3aTelbCTBA MaTeMaTHUeCKWX YTBEP)KAeHWH (TpsiMble W OT TPOTHUBHOTO),
NIPOBOJUTh ~ CaMOCTOSITe/IbHO ~ HeC/O)KHble  /loKas3aTesjbCTBa  MareMaTUyecKUX  (hakToB,
BbICTpauBaTh apryMeHTaljulo, TPUBOAUTb TMpHUMepbl M KOHTPIIpPHMMephl; 00O0CHOBBIBATh
COOCTBEHHBIE PACCYXK/€HUS;

- BbIOMpaTh Crocob pereHuss yueOHOW 3afiaun (CpaBHUBATh HECKOJBKO BAPHUAHTOB PeIIeHUS,
BbIOMpATh HanuboJiee TIOAXOASIIHIA C YUETOM CaMOCTOSITE/TbHO BbIZIeJIEHHBIX KDUTEPHUER).
Ba3oBrble nccefoBarTenbCKye AeHCTBUS:

- WCIIO/b30BaTh BOMPOCHI KAaK MCC/e[0BaTe/lIbCKUM MHCTPYMEHT T[03HaHUs; (hOpMYyIMpOBaTh
BOIIPOCHI, (PUKCHUPYIOIIIYe TPOTUBOpeUre, MPobaeMy, CaMOCTOSATE/IbHO YCTaHAB/IMBATh UCKOMOE U
JaHHOe, GOPMHUPOBAaTh THUTIOTe3Y, apIYMEHTHPOBATh CBOIO TTO3ULIUI0, MHEHUE;

- TIPOBO/JJUITH TI0 CaMOCTOSITe/TbHO COCTAaB/IeHHOMY TUIaHY HeCJIOXKHBIN 3KCTIepUMeHT, HeOoJIbIIIoe
UCC/IeIOBaHUEe TI0 YCTAHOBJIEHUIO OCOOEHHOCTeH MaTeMaTH4ecKoro OOBeKTa, 3aBUCUMOCTeH
00BbeKTOB MeX Ty CO0O0I;

- CaMOCTOSITe/TIbHO (OPMY/IMPOBaTh 00OOIIEHNWS M BBIBOJBI 10 pe3y/bTaTaM IPOBeAEHHOIO
Ha0JTFO/IeH s1, WCC/Ie[JOBAHKSI, OL[eHUBATh J0CTOBEPHOCTD TIOJIYUEHHBIX Pe3y/IbTaToOB, BHIBOAOB U
0000111eHMH;

- IIPOIrHO3MPOBATH BO3MOJXHO€ pa3BUTHE TIpOLeCCa, 4 TAKXKe BbIABUIdTb IPEAIO/I0KEHHA O ero
Pa3BUTHH B HOBBIX yC/IOBUAX.



Pabora c uadpopmarmei:

- BBISB/IITh HEJOCTAaTOYHOCTb M H30BITOYHOCTH WMHGMOPMALMH, [JAaHHBIX, HEOOXOAMMBIX /IS
pelleHust 3aJauu;

- BbIOWpaTh, aHAIM3WPOBATh, CUCTEMATU3UPOBaThb W WHTEPIIPETUPOBAaTh HWH(OPMAIHUIO
pa3UUHBIX BUZOB U (DOpM Mpe/iCTaB/IeHus;

- BbIOMpaTh (hopMy TipeAcTaB/ieHUss WHGOPMALMM W WITIOCTPUPOBATh pelllaeMble 3aJauu
CXeMaMH, TuarpaMMaMu, UHOH rpaMKoi U UX KOMOWHALIUSIMU;

- OLleHMBaThb HaJ&KHOCTb UHQOpPMALMA 10 KPUTEpUsiM, TMpeJI0KeHHbIM yuWuTereM WU
c(hopMyIMPOBaHHBIM CaMOCTOSITE/IBHO.

2) YHMBepca/ibHble KOMMYHUKATHBHBIE JIeHCTBUS 00ecrieurBalOT CHOPMHUPOBAHHOCTH
COI[MA/IbHBIX HaBbIKOB 00yYarOIMXCS.

OO0r1enue:

- BOCIIpUHUMATL U (1)0pMy']'II/IPOBaTb CyXJeHHsd B COOTBETCTBMH C YC/IOBUAMU U LE/IAMU
O6H.[EHI/I$[; SICHO, TOYHO, I'PAMOTHO BbIPpa>KdaTb CBOIO TOUKY 3p€HHA B YCTHBIX W IMHMCbMEHHbIX
TEKCTaX, AdBaTb MMOACHEHHUA 110 XO4y pelieHrs 3a4d4, KOMMEHTHUPOBATb HOHy‘—IEHHbIﬁ pe3yJbTarT,

- B Xofie OOCYX/IeHWs 3aZiaBaTb BOIIPOCHI TIO CYIIECTBY OOCY>KZaeMol TeMbl, TMpobiemsbl,
pelllaeMOM 3a/laud, BbICKa3bIBaTh HZeU, HalleJieHHble Ha TIOUCK peIlleHUs]; COTIOCTAB/ISATh CBOU
CY)KJIeHUsI C CY)KIEeHHUSIMH APYTUX YYaCTHUKOB [Wajiora, 0OHapy)KWBaThb pa3/iuuve U CXO[CTBO
MO3ULMI; B KODPEKTHOU opMe (hOpMyTMpOBaTh pa3HOI/IACHs, CBOU BO3Pa)KeHHSI;

- TIPeACTaB/ATh pe3y/bTaThl pelleHus 3aJaud, JKCIepuMeHTa, WCC/Ie[oBaHus, TIPOeKTa;
CaMOCTOSITE/IbHO  BbIOMpaTh (OpPMaT BBICTYIUIEHHUS C Y4YETOM 3a7lad Tpe3eHTalud |
0CobeHHOCTel ayIUuTOPUH.

CoTpyJHUUECTBO:

- TIOHMMaTb W WCIIO/Ib30BaTh IPEUMYIIeCTBA KOMaHAHOW W WHAWBHAYaTbHOM pabOThI TpU
pellleHuH y4eOHbIX MaTeMaTUUYeCKUX 3a/au; TMPUHMMATh 1[eJlb COBMECTHOW [IesTeIbHOCTH,
M/IaHUPOBATh OPTraHM3al[{I0 COBMECTHOM paboThI, pacripe/iesiaTh BUZBI PabOT, JOrOBapyUBaThCS,
00Cy>XaTh TIPOLIECC U pe3y/bTaT paboThl; 0000111aTh MHEHHS HE CKOJTbKUX JTIOfIeH;

- yuyacTBOBaThb B TpYIIOBBIX (opmax pabotbl (0OCykaeHUs, OOMeH MHEHHUSIMH, MO3TOBbIE
IITYPMBI U /IP.); BBITIOJTHATH CBOIO YacTh PabOThI M KOODJUHUPOBATh CBOU JIEHCTBUS C PYTUMHU
YIeHaMU KOMaH/Ibl; OlLIEHWBATh KaueCTBO CBOETO BK/ajia B OOIIMH TMPOAYKT MO KPUTEPHUSM,
chopMyIMpPOBaHHBIM yUaCTHUKaMU B3aUMO/IeHCTBUSI.

3) YHUBepca/ibHbIe Dery/siTUBHbIE [eHCTBUsS obecrieunBarOT (OPMUPOBaHHUE CMbBICTIOBBIX
YCTaHOBOK U >KW3HEHHbIX HAaBbIKOB JTMUHOCTH.

CamoopraHu3anus:

- CaMOCTOSITeTbHO COCTaB/ISATh TJIaH, aArOPUTM pelleHus 3a7audl (WK ero uyacTh), BbIOMpATh
crocob pelieHHss C YYETOM MMEIOLIMXCS pPecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPeKTUPOBaTh BapUAHThI PellleHHH C yU8TOM HOBOW MH(OPMALUH.

CaMOKOHTPO/Ib:



- BJaJeTb criocobamMy CaMOTIPOBEPKH, CAMOKOHTPOJIST TIpolLlecca W pe3ysibraTa  pellieHus
MaTreMaTU4yeCKo 3a/iauu;

- npeaBujeTb TPYAHOCTH, KOTOpble MOI'YT BO3HUKHYTb IIpU Ppe€lieHWHu 3a/4d4d, BHOCHUTHb
KODpPEKTHBbI B [OedATe/IbHOCTb Hd OCHOBE€ HOBBIX O6CTOHT€]’II)CTB, Haﬁ,ELEHHbIX O]_HI/I6OK,
BBISABJ/IEHHBIX TPYAHO cTed 5

- OIleHMBaTb COOTBETCTBUE pe3y/bTaTa [esiTeIbHOCTH TIOCTABJIEHHOW L&l U YC/IOBUSIM,
OOBSACHATH TIPUUMHBI JIOCTHXKEHUS WU HEJJOCTH)KEHUS 11e/T, HaXOUTh OIIMOKY, /laBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INPEOIMETHBIE PE3YJ/IETATBI

[TpenmeTHble pe3ynbraThl OCBoeHMsi IlpumepHoil pabouyeli mnporpamMmbl 10 MaremaTHKe
TIpe/ICTaBJIeHBI 110 rofjaM o0y4yeHus: B CAeYIOIIMX pa3zesiaX MporpaMMbl B paMKax OT/e/TbHbBIX
KypcoB: B 5—6 Kmaccax — Kypca «Marematuka», B 7—9 Kmaccax — KypcoB «Anrebpa»,
«l'eomeTpusi».

Pa3BuTHe TOrMUYeCcKUX TMpeCTaB/IeHUH U HaBbIKOB JIOTHUECKOTO MBIIIJIEHUS OCYII[eCTBIISeTCS Ha
NIPOTSDKEHWH BCeX JjieT oOyueHWss B OCHOBHOM IIIKOJie B paMKaxX BCeX Ha3BaHHBIX KYpPCOB.
[peamosiaraeTcsi, YTo BBIMTYCKHUK OCHOBHOM IIKOJBI CMOXXET CTPOWTH BbICKAa3bIBaHUS U
OTPULIAHUS BBICKA3bIBAHUM, pPaCro3HaBaTh WCTUHHBIE W JIOKHBIE BbICKA3bIBaHMs, TMPUBOJUTH
NIPUMEpPbI W KOHTPIIPUMEPBI, OBJIa/Ie€T TOHATUSAMU: OIMpe/ie/ieHde, aKCHOMa, TeopeMa,
JIOKa3aTe/IbCTBO — W HAYUYMTCS MCII0/Ib30BaTh WX TPU BBINTOJIHEHWH YUeOHBIX U BHEYUeOHBIX
3a/1au.

PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA «MaTeMaTHKa» 5-6 Kaacc

Pabouasi mporpamMMa 1o maremaruke A7si 5,6 KIaccoB cocTtarsieHa ¢ yuétom [Ipumepnoii OOTI
OOO 2020 r. u KoHuyenuuu Kypca, IpeJCTaBJIeHHOM B IporpaMMe I10 MaTeMaTHKe ISt
o6111eo0pa3oBaTeNbHBIX yupeXKAeHuii. ABTOpbI MporpaMMel: Matematuka 5-7 A. I. Mep3nsik, B.
b. TTononckuii, M. C. fIkup, E. B. byniko — pegnakropsl: E. B. Byuko, B. b. [Tononckuii, M. C.
Skup, — M.: Benrana-I'pad, 2017, cocraButenu: A. I'. Mep3nsik, B. b. [Tononckuii, M. C. SIkup,
E. B. byuko peanu3syercsi Ha OCHOBe yueOHO-MeToiuueckoro komruiekca A. I. Mep3nsik, u fip.
2020 ropa.

IE/IN N3YUYEHUSA YYEBHOI'O KYPCA

ITpuopuTeTHBIMHU Lie/IIMH OOyUeHMsI MaTeMaTHKe B 5-6 Kjlaccax SIB/SIFOTCS:

- mpoAo/bKeHHe (OpPMHUPOBAHUSI OCHOBHBIX MaTeMaTHYeCKUX TOHSITHM (YUCIIo,
BeJIMUMHA, reoMeTpuueckasi gurypa), obecrieunBarolUx MMPeeMCTBeHHOCTbh U
MepCcreKTUBHOCTb MaTeMaTuueCcKoro 00 pa3oBaHHUsi 00y4JaroImxcsi;

- pa3BUTHE WHTE/UIEKTya/JbHBIX W TBOPUYECKHX CIOCOOHOCTer 00yJaromuxcs,
I103HaBaTe/IbHOW AaKTHBHOCTH, WCC/Ie[0oBaTe/IbCKUX YMEHUH, HWHTepeca K
U3yUeHUIO0 MaTeMaTUKU;

- IIogBsegeHune O6yan-OH_[I/IXCH Ha AOCTYIIHOM [Jid HUX YPOBHE€ K OCO3HAHHIO
B3aMMOCBA3HU MaTeMAaTHUKHW M OKPY>Karoljero Mmpa,

- dopmupoBaHre (yHKIIMOHAJTbHOU MaTeMaThUueCKOol TpPaMOTHOCTH: YMeHUS
pacrio3HaBaTb MaTeMaTudeckve OOBEKThl B  peajbHBbIX >KHU3HEHHBIX



CUTyalludX, TIIPUMEeHATb OCBO€HHbIe YMEHHWA [OJid pelleHHudaA IIPAKTHUKO-
OPHUEHTHUPOBAHHBIX 3a4d4, HWHTEPIIpeTHupPOBAThb I1I0/JIYyU€HHbIe Ppe3yJ/ibTaTbl H
OLIeHMBATh MX Had COOTBeTCTBHE HpaKTHHECKOﬁ CUTyallhH.

OCHOBHBIE JIMHUU COJep)KaHUsl Kypca MareMaTuku B 5-6 Kjaccax -
apudmMeTnueckKasi W TreoMeTpUuecKasi, KOTOpble pa3BUBAIOTCS TapasijiesibHo,
Ka)kZ]asi B COOTBETCTBUM C COOCTBEHHOU JIOTUKOM, OHAKO, He He3aBHUCHMO O/IHA
OT ZIPyr'OM, a B TECHOM KOHTaKTe U B3auMOJeHNCTBHUHU. TakKe B Kypce MPOUCXOAUT
3HAaKOMCTBO C jIeMeHTaMM anreOpbl U onucaTe/lbHOW CTaTUCTUKU.

N3yueHue apudMeTUueCcKoro maTepuasia HauuMHaeTCsi CO CHUCTeMaTu3aluu U
pa3BUTHS 3HAaHUW O HaTypaJbHBIX UMUC/IaX, MOJyYeHHBIX B Hauva/JIbHOMW IIKOJIe.
I[Ipy 3TOM COBeplIEHCTBOBaHUWE BBIUUC/IWTE/IBHOU TEXHUKU U (POpPMUPOBaHUE
HOBBIX TeOpeTUUeCKUX 3HaHUU coueTaeTcsi C pa3BUTHUEM BbIUMCIUTENbHOU
Ky/JbTYypbl, B 4YaCTHOCTH C OOyuyeHHeM TIPOCTEeUIlUM TIpUéMaM MPUKUIKU U
OLleHKHM  pe3y/IbTaTOB  BbIUMC/IEHWM. lVI3yueHue  HaTypa/IbHbIX  4MCeN
rpojo/pkaeTcss B 6 Kjlacce 3HAaKOMCTBOM C Haya/lbHbIMH TIOHATUSMU TeOPHUH
[eTUMOCTH.

Jpyroit KpyrnHBIU O/10K B Cofiep>KaHuU apudMeTUueCKOW JIMHUU — 3TO ZIpo0u.
Hauasio n3yueHusi 0OIKHOBEHHBIX U JeCATHYHBIX ApobOei OTHeCeHO K 5 Kjaccy.
OTO TepBbIM H3Tall B OCBOEHUU [Apo0ei, Korjia TMPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU UEesIMU, TOHATUSIMU

Tembl. IIpy 3TOM paccMoTpeHHe OOBLIKHOBEHHBIX ApoOeill B TIOTHOM OOBEMeE
npeecTByeT W3y4YeHUIO [eCATUYHBIX Apo0el, UuTo 1ie/iecooOpa3HO C TOUYKHU
3peHHsI JIOTUKU W3JIOKeHUsI UMCJOBOM JIMHWU, KOTJla TMpaBwWla JAeWCTBUU C
IeCATUUHBIMU ZIPOOSIMM MO>KHO OOOCHOBaThb YK€ W3BECTHBIMH a/ITOPUTMaMU
BBITIO/THEHUSI  JIEICTBUH C OOBIKHOBEHHBIMHM  JApO0OAMH. 3HAKOMCTBO C
AeCATUUYHBIMM  ZIpOOSIMM ~ pacCIIUPUT  BO3MOXKHOCTH  [jId  TTOHUMaHUS
00yUJaronUMHCs TTPUK/IaJHOTO TPUMEHEeHHsI HOBOU 3armvCH TIPU U3YUYeHUHU JPYTHUX
rpeAMeTOB U MPU TPaKTHUeCKOM MCIoJb30oBaHUU. K 6 KjlacCcy OTHECEH BTOPOM
oTanl B M3yuyeHUM [JIpoOeli, TIAe TMPOUCXOAUT COBEPIIEeHCTBOBAHWE HAaBBIKOB
CpaBHeHUs1 U TipeoOpa3oBaHHsi [APOOel, OCBOEHHEe HOBBIX BbIUWCIUTEIbHBIX
QJITOPUTMOB, OTTAauUMBaHHEe TEXHUKU BbIUHMC/IEHUH, B TOM UHC/Ie 3HAUYeHUH
BbID@)KEHUH, cojep>KallluX ¢ OObIKHOBEHHbIe, W [AdeCSTHUYHble Jpoowu,
yCTaHOBJIEHHE CBsi3eM MeXX/ly HUMU, paCCMOTPeHUe MPUEMOB peIlleHHs 3a7au Ha
apobu.

Ocob6eHHOCTBIO U3yUeHHMs TI0JIOKUTETbHBIX U OTPULIATe/IbHBIX YHCe/ SIBIISIEeTCS
TO, YTO OHM TakK)Xe MOTYT pacCMaTpUBaTbCsl B HECKOJIbLKO 3TanoB. B 6 kKiacce B
Hauasie wu3yuyeHust TeMbl «[lono)kuTenbHble W OTpULIATE/IBHbIE  UYMCJIa»
BbIZlesisieTCsl moaTeMa «llenble 4uc/ia», B paMKaX KOTOPOM 3HAKOMCTBO C
OTpULiaTe/JbHbIMM  UMC/JaMU W JeUCTBUSIMM C  [OJIOKUTE/IbHBIMA U
OTpULIaTe/JIbHBIMU UMC/IaMH TIPOUCXOAUT Ha OCHOBE COZep KaTesbHOIo Mozaxoza.
OTO MO3BOJIsIeT Ha JOCTYIIHOM YPOBHE IO3HAaKOMMThH y4dall[uXCs TPakKTUYeCKH CO
BCEMU OCHOBHBIMU MMOHATHUAMH T€MBbI, B TOM UMCJ/le U C IpaBWaMU 3HAaKOB IIPU
BBITIOJIHEHUU apU(MeTHUYeCKUX JeWCTBUU. VI3yueHHe pallMOHa/IbHbIX YHCesl Ha
5TOM He 3aKOHUMTCs, a OyZleT TIpoJo/DKeHO B Kypce anreOpbl 7 Kjacca, 4To
CTaHeT CJeAYHOLMM IPOXOAO0M BCeX TMPHUHLIMIIUAJIbHBIX BOIMPOCOB, TeM CaMbIM
paszesieHre TPYAHOCTeM obsieryaeT BOCIIpUSATHE MaTepuasia, a pacrpezejieHrue BO
BpPEMEHU CITOCOOCTBYeT MPOYHOCTU MPUOOpeTaeMbIX HAaBbIKOB.



ITpu oOyueHUU peINIeHHI0 TEeKCTOBBIX 3a7lad B 5-6 Kjlaccax WCHOJIb3YHOTCSI
apudmMmeTHUecKre TIPpUEMBI pellleHUs. TeKCTOBble 3aJauu, pellaemMble TIpU
OTpabOTKe BBIUMC/IMTETbHBIX HaBBIKOB B 5-6 Kjlaccax, paCCMaTPUBAIOTCS 3a7aud
C/IeyIOLIMX BH/JOB: 33/laud Ha JBWJKEHHMe, Ha UacTH, Ha TOKYIKH, Ha paboTy u
IIPOU3BOAUTE/IBHOCTD, Ha IPOLIeHTHI, Ha OTHOILIeHus U nponopuuu. Kpome Toro,
oOyuaroluecs 3HaKOMSITCSI C TIpUéMaMHM pelleHus 3a/ad 1mepebopoM BO3MOKHBIX
BapUaHTOB, yuarcsi paborarb c wHOpMalLMel, TMpeJcTaBIeHHOW B ¢opme
TAOIUL] WU AHUarpaMM.

B TIlpumepHoii pabodeii mporpaMme MpeAyCMOTPeHO  (opMUpOBaHMe
TpONeIeBTUUECKUX  ajireOpavyecKuX  TIpe/icTaB/ieHHi. ByKBa Kak CUMBOJI
HEKOTOPOT0 UMC/la B 3aBUCHMMOCTH OT MaTeMaTUUeCKOTO KOHTEeKCTa BBOJUTCS
rocrerieHHO. ByKBeHHasi CUMBOJIUKA IIUPOKO HCIIOJIb3yeTCsl TIpeyKAe BCero Js
3aMmMcyu  OOIMUX YTBEP)KAEHUW W TIpefJioKeHui, ¢GopMys, B YaCTHOCTH [JIS
BBIUMC/IEHUSI TeOMEeTPUUeCKUX BeJIMUYUH, B KaueCTBe «3aMeCTUTesIs» 4JucJa.

B kypce «Marematuku» 5-6 K/laCcCOB IpejCTaB/ieHa HalvisijHasi reoOMeTpus,
HaripaB/ieHHasiT Ha pa3BUTUe 00pa3HOro MbIIJIeHHs, ITPOCTPAaHCTBEHHOTO
BOOOpa)keHUs1, M300pa3vTe/ibHbIX yYMEeHHM. OTO Ba)KHbIM 3Tar B H3yUeHUU
reoMeTpHH, KOTOPbIM OCYIECTBJ/SIeTCS Ha HaIVIsIAHO-TIPAaKTUYEeCKOM YPOBHE,
OIIMpaeTCsl Ha HarJIsiIHO-00- pasHoe MbIlllJIeHWe oOyuaroiuxcs. bosblias posb
OTBOJAMWTCH NpakTHUyeCcKOu AesTeIbHOCTH, OIIBITY, SKCIIepUMEHTY,
Moz enupoBaHuto. Obyuarolyecsi 3HaKOMSITCSI C TeoMeTpUueCKUMH (pUrypamMu Ha
IJIOCKOCTU U B MPOCTPAHCTBE, C UX MPOCTEUILINMH KOH(pUTypaLHMsIMH, y4daTcst
n3obpaykarb UX Ha HEJIMHOBAHHOM M KJjleTuaTol Oymare, pacCMaTpUBarOT HX
IpocTelinve cBoMcTBa. B mporjecce n3yuyeHus1 Har/isiAHOU reoMeTpUX 3HaHMS,
roslyyeHHble OOydYaroIUMHCS B Hayda/IbHOM IIIKOJle, CHUCTEeMAaTHU3UPYIOTCA U
pPacCLINPSIOTCS.

MECTO YUYEBHOI'O KYPCA B YYEGEHOM IIJTAHE

CoracHo yuebHOMy TwlaHy B 5-6 Kjaccax M3ydaeTcsi WHTETPDUPOBAHHBIM — MpeiMeT
«MareMaTHKa», KOTOpbIM BK/IOUaeT apudMeTHueCKHU MaTepuas W Har/IsiJHYH TeOMeTpHIo, a
TaK)Ke TPOMe/eBTUUeCKHe CBeZIeHUsT U3 aireOpbl, 37eMeHThI JIOTUKH M Hauajia OINMCaTeTbHON
CTaTHUCTUKU.

YueOHbIN T/IaH Ha U3yUyeHHe MaTeMaTHUKU B 5-6 Kjaccax OTBOAUT 4 yueOHBIX uaca B HeZIeJTiO B
TeyeHHe KaX/|0ro rozia obyueHusi, Bcero 272 y4eOHBIX yaca.

COJAEPXAHUE YYEBHOI'O KYPCA 5 KJ/IACCA

HatypanbHble uMc/ia U Hy/b
HarypanbHoe uwmcno. Psim HarypanbHbIXx uucen. Ywucino 0. V3ob6pakeHue
HaTypaJibHbIX YHCeJl TOUKaMU Ha KOOPAWHATHOM (UMC/IOBOM) MPSIMOM.

I[To3umoHHast cucrtemMa cuyuc/jaeHUsi. PuMmckass HyMmepalusi Kak [pumep
HEero3WLIMOHHOW CUCTEeMbI CUrc/ieHus. [lecaTuuHast cucreMa CUUC/IeHUs.

CpaBHeHHMe HaTypa/lbHbIX UMCeJl, CpaBHEHHWe HaTypa/ibHbIX 4YHCesl C HYIEM.
Crioco6n1 cpaBHeHUs1. OKpyIyieHHe HaTypalbHbIX UMCEeJI.



CnoxkeHue HaTypajibHBIX UWCeN; CBOMCTBO HYJ/sS TIPU C/IOKeHWU. BbluMTaHUe Kak JeicTBuUe,
oOpaTHOe C/IOKEeHUI0. YMHO)KeHHe HaTypajbHBIX YMCe/; CBONCTBA HY/IS W €AUHHULBI TIpU
YMHOKeHUH. lesieHWe Kak JeliCTBHe, 0OpaTHOe YMHO)XeHHI0. KOMIOHEHTHI JeMCTBUH, CBSI3b
MeXXqy HuAMU. [IpoBepka pe3ysbraTa apudMeThyeckoro eictus. I[lepeMecTuTenbHOe U
coyeTareslbHOe CBOMCTBAa (3aKOHbI) C/IOKEHUSI MU YMHOXKEHWUs, pacripefenuTenbHOe CBONCTBO
(3aKOH) YMHOKEHHUSI.

Wcnonb3oBanve OykB st 0003HaueHWss HEW3BECTHOTO KOMIIOHEHTa U 3allMCH  CBOMCTB
apudMeTUYeCKuX JelCTBUIL.

Henvirenn ¥ KpaTHble 4uC/a, pas3/iokeHWe Ha MHOXuTenu. [IpocTble W COCTaBHbIe 4YMCIIA.
[Tpu3Haku genuMocCTy Ha 2, 5, 10, 3, 9. [leneHue C 0CTaTKOM.

CreneHs C HaTypaJ/IbHBIM IMOKa3aTe/ieM. 3anmch ymcia B BUe CYMMBI pa3psaaHbIX C/Iara€MbIX.

UucnoBoe BblpakeHHe. BbluncieHWe 3HaueHUI UMCIOBBIX BbIpaXKeHUM; TOPSJOK BbIIOTHEHUS
JevictBuil. Mcrnonb3oBaHWe MPY BBIYUC/IEHUSIX TIepeMeCTUTEeIbHOTO U COueTaTe/lbHOTO CBOMCTB
(3aKOHOB) CJIO’KEHHSI U YMHOKEHUS1, PaCpeJie/IMTe/IbHOrO CBOMCTBA YMHOXKEHUSI.

Jpoou

[MpencTaBnenre o 7ApoOM Kak criocobe 3amvcy 4yacTd BemnuyuHbl. OOBIKHOBEHHBIE JPOOH.
[TpaBUbHBIE M HeMIpaBU/IbHBIE 1poOu. CMelllaHHasi Apo0b; TIpe/icTaB/eHre CMelllaHHOH Ipoou B
BU/Ie HENMpaBWU/IbHOW JpoOM W BbIe/IeHWe IIeJI0H YaCTH YWC/Ia W3 HENpaBUIbHOW APOOH.
M300paxkeHne gpobeii TOUKaMU Ha UKCI0BOM npsiMoii. OCHOBHOe CBOMCTBO Apo6u. CokpalljeHue
npobeii. [TpuBeaeHue ApobU K HOBOMY 3HameHarem0. CpaBHeHUe [po0et.

CnoxxeHre U BblUMTaHWe Jpobeli. YMHOXeHUe U flefieHre Apobeii; B3auMHO-00paTHbIe ApoOu.
HaxoskzeHre 4acTH 1]eJ10T0 U 11eJI0r0 T0 ero YacTH.

HecsatruHas 3amuch ApoGeit. TlpencraBieHwe [gecsiTUUHOW ApoOW B BUJEe OOBIKHOBEHHOM.
M300pakeHre [ecATUUHBIX Apo0eil TOUKaMu Ha YMC/IOBOM mpsiMoil. CpaBHEHHE [eCSTHUHBIX
ZIpo0eit.

ApudmeTtrueckue AeHCTBUS C AeCITUUHBIMH ApobsiMu. OKpyI/ieHue [eCITUUHBIX Jpo0et.
PenlieHne TEeKCTOBBIX 3ajjay

PermieHrie TeKCTOBBIX 3ajau apudmMeTrueCcKUM criocobom. PelieHre noruueckux 3azad. PeiiieHue
3a/jau TiepeOOpPOM BCeX BO3MOXKHBIX BapUAHTOB. VICIo/ib30BaHWe TPY PellieHuH 3a/iad Tabsul] v
cxeM. PerieHue 3ajjau, cofepskaliux 3aBUCUMOCTHU, CBSI3bIBAlOIIMe BeJIMUKHBI: CKOPOCTb, BPeMs,
paccTosiHUe; 1jeHa, KOJMYeCTBO, CTOMMOCTh. EAWHUWIBI W3MepeHus: MacChl, 00béMa, IieHbI;
paccCTosHUSA, BpeMeHU, CKOpPOCTU. CBsi3b MeX/y eIMHULIAMU U3MepeHUs1 KaXKJ0W BeJTMUKHBI.

PeliieHre OCHOBHBIX 3a/iau Ha JIpoOu.
[pencTaBneHye JaHHBIX B BU/e TaO/IMLI, CTO/IOUATBIX JUArPAMM.
Harnsignas reomerpus

Harnsanele npezcraBneHuss o ¢urypax Ha IJIOCKOCTH: TOUKa, MpsiMasi, OTPe30K, Jiyd, Yrol,
JIOMaHasi, MHOTOYTO/IbHUK, OKPY>KHOCTb, KpYT. Yro. IIpsiMoii, OCTpbIi, TyIol M pa3BEépPHYTHIU
YIJIBL

IlvHa oTpe3Ka, MeTpUUYEeCKHe eVHUIIbI JJIUHBL. JITMHA JIOMaHOH, MepUMeTP MHOTOYTO/IbHUKA.
Vi3mepeHue 1 TIOCTPOEHUE YIJIOB C TIOMOLI[bI0 TPAHCIIOPTHPA.

Harnsigaele mnpejcTaB/ieHUss O (Urypax Ha IIJIOCKOCTH: MHOTOYTOJbHUK; TPSIMOYTOJIbHUK,



KBa/jpaT; TPeyrojbHUK, O paBeHCTBe (Uryp.

N306pakenne ¢uryp, B ToM uucie Ha KieTuatod Oymare. ITocTpoeHue KoHbuUrypauuii u3
yacTel MpsIMOM, OKPY)KHOCTH Ha HeJTMHOBAHHOM U KijieTdaToi Oymare. Vcrosib30BaHMe CBOWCTB
CTOPOH U YIVIOB NPSIMOYTO/bHKKA, KBaJipara.

[Tnomasb NpsIMOYTo/bHMKA M MHOTOYTOJIbHUKOB, COCTaB/€HHbIX U3 MPSMOYTOJIbHUKOB, B TOM
yricie GpUryp, n300pa’k€éHHBIX Ha KieTuator Oymare. EQUHULBI M3MepeHUs TUIOLa/iu.

HarnsigHble ripeicTaB/ieHust O IPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTO/IbHBIM Mapasiieienure],
KyO, MHOrOrpaHHUKH. M300pa’keHHe TMPOCTEMIINX MHOTOTPAaHHUKOB. Pa3BEpTKM Kyba W
napasinenenunena. Co3maHue Mogieneli MHOTOPaHHUKOB (13 Oymard, pOBOJIOKH, TJIACTUIMHA U

Ap.).

O6BéM NPSIMOYTOJIBHOTO Tapasienenuresa, Kyba. EquHuibr usmepenus o6bema.

6 KJacc
HarypanbHbie uncia

ApupmeTnueckrde [eHCTBUS C MHOIO3HAUHbIMU HAaTypa/JbHbIMU uuC/IaMHU. YuC/IOBble
BBID@KEHUS], TIOPSZIOK AEWCTBUM, WCIOb30BaHKe CKOOOK. VIcrmosib30BaHWe TPU BBIUMC/IEHUSIX
repeMecTUTeIbHOTO M COYeTaTe/IbHOTO CBOMCTB C/IOXKEHHUSI U YMHOXKEHHUs], pacIipe/e/iuTe/IbHOro
CBOIMCTBa yMHOXXeHUsl. OKpyITIeHe HaTypa/lbHbIX YKCeJl.

HenuTenu U KpaTHble 4Kc/ia; HauOOJBIIMI OOLMM AemuTeNh U HauMeHblllee o0Iee KpaTHOe.
[enrMoCTb CyMMBI U TIpOM3Be/leHus1. [lefieHre C 0CTaTKOM.

Jipoou

OObIKHOBeHHasi /IpoOb, OCHOBHOE CBOWCTBO Jpo0Ou, cokpaileHue apobeii. CpaBHeHHE U
ynopsijourBaHue Apobei. PellleHue 3alau Ha HaXOXKIEHHWE YaCTU OT I1[eJIOTO M IIeJIOr0 IO €ro
yactu. JIpoOHOe uMC/I0 Kak pe3y/nbraT fAeneHus. [IpeicraBieHue gecITUUHON ApobOu B BHUie
OOBIKHOBEHHON JpoOM W BO3MOKHOCTb TIPeACTaB/IeHUsT OOBIKHOBEHHOM /pobu B BHJE
JecaTUUHOM. [lecATHuHbIe ApoOU U MeTpUuecKasi cucreMa mMep. ApudMeThyeckue eHUCTBUS U
YKC/IOBbIE BhIPAXXeHUS C 0OBLIKHOBEHHBIMH U IeCITUUHBIMU JPOOSMHU.

OtHortierre. /lesileHre B JAHHOM OTHOIIeHWH. MacinTab, mporoprus. ITprMeHeHre MPOMOPLHA
TIpU peLleHnH 3a/1a4.

ITonsatue IMMpOLIeHTAa. Brruricienue MpoLeHTa OT Be€/JMYWMHBI W BE€/JIUMYHWHBI I10 eé MPpOLIEHTY.
BBIpa)KEHI/Ie MpPOLIEHTOB OeCATUYHBIMU APOGSIMI/I. Peitrenue 3a4d4 Ha TIPOLEHTHI. BBIDH)KEHI/IE
OTHOIII€HWA BE/IMUWH B IIPOLIEHTAX.

IMonoxurenbHbIE U OTpUuLiaTe/IbHbIE€ UNCJ/Id

[TonoxxuTtenbHble W OTpULIaTeNbHble uWcrna. Llenble uucna. Mogaynb 4yucria, reoMeTpuyecKast
WHTepIipeTanys Mofy/is uvcia. Vi3obpaxkeHuwe uvcesl Ha KOOPAMHATHOW TIpsiMoii. Uuc/ioBbIe
npoMexXyTkd. CpaBHeHuWe uucen. ApudmMeTuueckde [eMCTBUS C TOJNIOKUTETbHBIMU U
OTpULIATeTbHBIMHU UMC/IaMHU.

[IpsimoyrosibHasi CHCTeMa KOOpJAWHAT Ha TJIOCKOCTH. KoOpguHAThl TOYKM Ha TIJIOCKOCTH,
abcuucca v opauHara. IToctpoenye Touek U GUryp Ha KOOpAUHATHOM MIOCKOCTH.

ByKBeHHbIe BbIpa)XKeHUsl



[Tpumenenne OyKB [/s 3alMCH MaTeMaTHUeCKWX BBbIpDaKeHWH M mpeasyiokeHud. CBOMCTBa
apu(mMeTHUeCKUX [elCTBUM. byKBeHHble BbIpakeHHWs M UMCJIOBbIe TOJCTAaHOBKU. ByKBeHHbIe
paBeHCTBa, Ha- XOXK/JEHWEe HeW3BeCTHOrO0 KOMIIOHeHTa. Dopmysbl; (OpMysbl Mepu- MeTpa U
TUIOLIA 1M TIPSIMOYTO/IbHUKA, KBa/[paTa, 00béMa rnapasuienenuresia v Kyoa.

PellleHne TeKCTOBBIX 3aa4

PelieHrie TEKCTOBBIX 33/jau aprudmeTruecknM criocobom. Perrenue mornyeckux 3azau. Perenue
3a71au iepebOpPOM BCeX BO3MO)KHBIX BapHaHTOB.

Pemenvie 3azau, cofeprKaliMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJMYMHBI: CKOPOCTb, BpeMs,
paccTosiHve; 1ieHa, KOJIMYeCTBO, CTOMMOCTb; TIPOM3BOJUTENBHOCTb, BpeMsi, 00bEM pPabOTHI.
EpunHuiel M3MepeHus: MacChbl, CTOMMOCTH; pPacCTOSIHUSI, BpeMeHH, CKOpOCTH. CBs3b MeXAy
eJMHULIAMU M3MepeHUsI KaXK/J0M Be/TMUMHBI.

PemieHvie 3aziau, CBSI3aHHBIX C OTHOILIEHHEM, TPOMOPLIMOHANTbHOCTBIO BeWUWH, TIPOL€HTaMUy;
pellieHrie OCHOBHBIX 3a/]au Ha POOH U TIPOLIEHTHI.

OueHKa W TIPUKHU/KA, OKpyIyieHHWe pe3ysnbrata. CocraBjieHue OyKBeHHBIX BBIPaKEHUM TI0
YCJIOBUIO 3a/JjauM.

Hpe,[[CTanIEHI/Ie AdHHBIX C MMOMOLIBIO Ta6JII/IL[ U JuarpamMmm. Cronbuarsie AWdarpaMMbIL. UyTeHHue "
MMOCTpOEHHUE. YreHue KPYT'OBBIX JHUAlrPpAMM.

Harnsnas reomerpus

Harnsigaele npeacTtaBneHusi 0 (uUrypax Ha IJIOCKOCTM: TOYKa, MpsiMasi, OTpPe3O0K, Jyu, YroJ,
JIoMaHasi, MHOTOyTOJIbHUK, YeTbIPEX- YTO/IbHUK, TPEYTO/IbHUK, OKPY>KHOCTb, KPYT.

B3auMHOe pacrioniokeHWe —[BYX TIPSIMBIX Ha TUIOCKOCTH, TapajuleibHble  TpsIMbIeE,
rieprieH/IVKy/sipHble TIpsiMble. VI3MepeHUe pacCTOSIHUM: MeXXAy AByMsi TOUKaMH, OT TOUKH [0
TNIPSIMOM; [/TMHA MaplLpyTa Ha KBa/IpaTHOM CeTKe.

W3mepeHre U TIOCTpOEHHE VYITIOB C TIOMOIIBIO TPAHCTIOPTUpPA. BUABI TpPeyroJbHUKOB:
OCTDPOYTOJIbHBIM, TIPSMOYTOJIbHBIM,  TYTOYTOJbHBIM; paBHOOe[pPeHHbIN, PaBHOCTOPOHHUIA.
YeThIPEXYTO/BHUK, TPUMEPhl YeThIPEXYTOMBHUKOB. [IPSIMOYTO/IBHUK, KBaJpaT: MCIIO/Ib30BaHKE
CBOWCTB CTOPOH, YIJIOB, JuaroHanei. M3o00paxeHue reoMeTpuueckux (GUryp Ha HeJTMHOBAaHHOM
Oymare C WCIOMb30BaHWEM LIMPKY/IsA, JIMHEHKH, YTOJIbHHUKA, TpaHCIOpTHpa. IlocTpoeHus Ha
K/IeTuaToi Oymare.

[TepumeTp MHoOroyroibHUKa. [loHsTMe mnowagu GUrypel; eAVHHULBl HM3MepeHUus IUIoLaJiu.
[MpubmkéHHOe W3MepeHHWe TUIOW@AAW ¢GuUryp, B TOM UKMCIe Ha KBaJpaTHOW CeTKe.
[MpubmKEHHOE U3MepeHHe AJTMHBI OKPY)KHOCTH, T/IOMIAAN KpyTa.

CuMMeTpus: LieHTpasibHasl, 0ceBasi M 3epKaJjibHasi CHMMETPUHU.
[TocTpoeHne CUMMeTPUYHBIX (PUTYP.

HarnisigHble mipefcTaB/ieHWss O MPOCTPAHCTBEHHBIX (DUTypax: Mapasuiesnernures, Ky0, Tpu3Ma,
MUpaMK/ia, KOHYC, I[WIUH/P, ap U cdepa. Vi3o6pakeHre poCTpaHCTBeHHBIX (uryp. [TpumMepbl
pa3- BEPTOK MHOTOTPAHHUKOB, LIWIMHApPa U KoHyca. Co3jaHue Mopfesieill MpOCTPaHCTBEHHBIX
¢uryp (u3 Oymaru, IpPOBOJIOKH, TJIACTWIKMHA U [JIp.).

[TonsiTe 00béMa; eauHULIBI M3MepeHUs: 00béMa. OOBEM TPSMOYTOIBLHOTO Tapasiesienumesa,
KyOa.



[IJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIBTATEI OCBOEHUS IIPUMEPHOM PABOUEN
I[TPOI'PAMMBI KYPCA

OcBoenne yueOHOro kypca «MaTemMaTWka» B 5-6 Kjgaccax OCHOBHOM IIKOJIBI JJO/DKHO
obecrieunBaTh JOCTIDKEHHE CIEYIOIIUX TTPeMETHBIX 00pa30BaTe/IbHBIX Pe3Y/IbTaTOB:

5 kacc
Yucia ¥ BLIYUCTICHUA

-IloHumare u MMpaBHU/IBHO yrIOTpe6fI$ITB TEPMUHBI, CBA3dHHbIE€ C HATypd/IbHBIMU YHWC/IaMU,
0OBIKHOBEHHBIMHU U AeCATUYHBIMHA ,ZLPOGHMI/I.

- CpaBHUBaTh U YTOPS/IOYMBATE HATypa/ibHbIe UKC/Ia, CPAaBHMBATh B TIPOCTEMIIMX CTydasx
00OBIKHOBEHHbIe Ap00H, /IeCITUUHBIE IPOOH.

- COOTHOCHTh TOUKY Ha KOOpPAWHATHOW (UMCI0BOM) MPSIMOM C COOTBETCTBYIOLUM €il UMC/IOM U
n300pakaTh HaTypasibHbIe YHC/Ia TOYKAaMK Ha KOOPAMHATHOM (UMC/IOBOM) TIPSIMOM.

- BomonHaTe apudmMeTHueckve AeWCTBUS C HaTypaJbHbIMU YHMCIaMU, C OOBIKHOBEHHBIMU
JpobsSIMU B MPOCTEHILINX CTyYasix.

- BeInosHATE NpOBepKY, NPUKU/KY pe3y/bTaTra BbIYUCIeHUN.
-OKpyI/IATh HaTypasbHble YMC/Ia.
PelnieHne TeKCTOBBIX 3a/ia4

- Pemate TekcToBble 3a/jaud apudMETUYECKHUM CIIOCOO0OM M C TIOMOIIBI0 OPraHKW30BAaHHOTO
KOHEYHOTo Tiepebopa BceX BO3MOXKHBIX BapUAHTOB.

-Pemiate 3ajauM, cojep)Kaljde 3aBUCUMOCTH, CBS3bIBAIOIIME BeJIMUMHBI: CKOPOCTh, BpEMS,
paccTosiHue; 1jeHa, KOJTMUeCTBO, CTOUMOCTb.

- Ucrnionib30BaTh KpdTKHE 3aIlliCH, CXeMBbI, Ta6J'II/ILU:I, 0003HaueHUs TIpy pelieHnr 3aa4.

-ITons30BaThbCsi OCHOBHBLIMU €JUHUIlaMU H3MEPEHHUA: LEeHbl, MdCCbl; PACCTOAHWA, BPEMEHH,
CKOPOCTH; BbIpa>KaTb OAHU €JWHUIIbI BeJIMUYWHBI Uepe3 Apyrue.

- W3Bnekarb, aHaIM3UPOBATh, OLIEHWBATh WH(GOPMALMIO, TIPeJCTaB/leHHyI0 B Talsuie, Ha
cTosibuaTol AuarpaMme, WHTEPIIPETUPOBATh TIPeZCTaB/eHHbIe JaHHbIe, WCTOIb30BaTh JJaHHbIE
TIpU pellieHrH 3a/iau.

Hal"f[ﬂ]:[l-[aﬂ reomeTrpus

- Tlonb3oBaTbcs reoOMeTpu4eCKMMHM T[IOHATHUAMU: TOUKA, IIpsAMad, OTpPe30K, Jiyd, VYIoJi,
MHOI'OYT'OJIbHUK, OKPY>XHOCTb, KPYT.

- IlpuBomuTh TIpUMepsl OOBEKTOB OKPYKAIOIETO0 MHpa, UMeHMX (opMy H3ydeHHbIX
reoMeTpUUeCcKUX (Uryp.

- Hcnons3o0Bathb TEPDMHWHOJIOTUIO, CBA3dHHYHO C y[VIaMH: BepIIMHA CTOPOH4; C
MHOTI'OyroJiIbHUKaMM: yroJi, BeplirHd, CTOPOHAa, AHUdIOHd/Ib; C OKPY>KHOCTBKO: paAnyC, JUAMETD,

L[EeHTP.

- M306paxars M3yueHHble TeoMeTpuyeckre (Urypbl Ha HeJTMHOBAaHHOM M KjeTyaToil Oymare c
TIOMOLLbIO LIUPKYJIS Y JINHEUKHU.



- Haxopguth [/iMHBI OTPE3KOB HEMOCPeACTBEHHBIM M3MepeHHeM C TMOMOIIbI0 JTUHEeWKU, CTPOUTh
OTpe3KH 3a/laHHOM J/IMHbI; CTPOUTh OKPY>KHOCTb 3aZJaHHOTO pajuyca.

- Wcnonb3oBaTth CBOWCTBAa CTOPOH M YIVIOB MPSIMOYTO/bHUKA, KBaJpara [/s WX TOCTPOEeHUs,
BBIUMCJ/IEHUS TUIOLAIU U TTepuMeTpa.

- BplunciaTe nepumeTp M MOLIa/b KBajpara, MPsIMOYTObHWKA, (PUIYp, COCTaBIE€HHBIX W3
TIPSIMOYTOJIBHUKOB, B TOM 4HC/ie (GUryp, n300paXéHHbIX Ha KeT4yaToi Oymare.

- Tlonb30oBaTbCsI OCHOBHBIMM METpU4YeCKUMHU €JWHULIaMWU HW3MEDPEHUS [AJIMHbI, IJI0a[Au;
BbIDaXaTb OAHU €AWMHULIbI BeJIMYHUHEBI Uepe3 Apyrue.

- Pacnio3HaBark mapasuiesienvriesi, Ky0, WCMO/Ib30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo IpaHb,
M3MepeHUsi; Hax0JUThb W3MepeHus Mapajiiesenuriesia, Kyoa.

-Boiuriciate  00b6M  KyOa, Mapasienenvnesa IO 3aJaHHBIM  W3MEPEHHsIM, T10/Ib30BaThbCsl
eIMHULIAMU U3MepeHUst 00bEMa.

- Pemnate Hec/I0)KHBIE 3ad4M Ha HW3MepeHHe TeOMETPHUYEeCKHX BEJIMYHWH B IIPAKTHYE€CKUX
CUTyalluAaXx.

6 K/1acc
Yucsa ¥ BBIYMC/IEHUSA

- 3HaTb W TIOHUMAaTb TE€PMUHBI, CBSI3aHHBbIE C pa3/IMUHBIMH BUJAMU UHCE/ U CIIOCO0AMHM MX
3arMcH, epexouTh (eC/iu 3T0 BO3MOXKHO) OT OZIHOM (POPMBI 3aITMCH UKCIIa K IpyToi.

- CpaBHMBaTh W YTODPS/OYMBATE Ile/ible UKMC/Ia, OOBIKHOBEHHbIE W JIeCSATUYHbIe ApoOwH,
CpaBHUBATh YMCJIa OIHOTO U Pa3HbIX 3HAKOB.

- BbImonHATb, coueTass YCTHble U THMCbMeHHble TPUEMBI, apU(MeTUuecKue [eWUCTBUS C
HaTypaJbHBIMA M IIeJIbIMA  UYUC/IaMH, OOBIKHOBEHHBIMU M JIECATUYHBIMU  JIPOOSIMHU,
TOJIOKUTE/IbHBIMU Y OTPULIaTeIbHBIMU UMCIaMHU.

- BbluncnsTh 3HaueHUsl UKCIOBBIX BbIpaXKeHWM, BBITIO/NHATh MPUKUAKY U OLIEHKY pe3ysbTara
BBIUMCJ/IEHUM; BBIMOJMHATh TIpeoOpa30BaHUsl UKMC/IOBLIX BBIDAKEHW Ha OCHOBe CBOWCTB
apu(pMeTHUYeCKUX JeHCTBUM.

- COOTHOCUTh TOUKY Ha KOODJMHATHOM MPSIMOM C COOTBETCTBYIOIIMM el UMC/IOM W M300pakaThb
yKc/ia TOYKaMU Ha KOOPAMHATHOM MPSIMOM, HaX0/[UTh MOAY/Ib UUCJIa.

- COOTHOCHUTD TOUKHU B HpHMOYFOJIBHOﬁ CrucTeMe KOOpAWHAaT C KOOpAWHATaMU 9TOM TOUKH.
- OprTJ'IHTL neJsible 4YnMcia U aeCATUYHbIe 'Z[pO6I/I, HaXOIWTb HpI/I6J'II/I)KeHI/IH yurceJsI.
YucioBble U ﬁyKBEHHbIe BbBIDA)K€eHUA

- Ilonumars u YHOTPE6JIHTB TE€PMUHLI, CBA3aHHbIE C 3alMMCBI0 CTEIIeHN YKMC/ld, HaXOAUTh KBaJpdT
n Ky'6 UKMCia, BBIUUC/IATH 3HAY€HHA UM C/TOBBIX Bpra)KEHHﬁ, CoAep KdlUX CTereHu.

- Ilonw3oBatbCs IMPpU3HAKAMU [e/TUMOCTH, PaCK/Id[ibIBATh HATypad/IbHbI€ YKC/Id HA IPOCTLIE
MHOXXHUTEJIN.

- [Tonb30BaThCa MaCH_ITa6OM, COCTAaBJIATE IIPOIIOPUHHK M OTHOILIEHMS.

- Hcnons3oBath OyKBBI /11 0003HAUEHHWsS] UMCes TIPH 3alMCH MaTeMaTHUeCKUX BBIPayKeHUH,
COCTaB/ISATh OyKBEHHbIe BbIpa)KEHUS] U (OPMYJIbl, HAXOJUTh 3HaueHUs OyKBEHHBIX BbIpaXKeHWH,
OCyl1leCTB/IsIs He0OX0/iMMBble MO/ICTaHOBKHY U IIpeobpa3oBaHMsl.



-HaxoauTh Her3BeCTHbINM KOMIIOHEHT PaBeHCTBa.
PenlieHne TEeKCTOBBIX 3ajjay
- Pemmiath MHOTOITIArOBbIE TEKCTOBBIE 3a7lauu apu(MeTHUeCKUM CII0COO0M.

- Pemarp 3amaun, CBsi3aHHbIE C OTHOLIEHWEM, MPOMOPLMOHAIBLHOCTBIO BeJIMUMH, MPOLIeHTaMu;
pelliaTh TPY OCHOBHBIE 33/lau Ha APOOU U TIPOLIEHTHI.

- Pemate 3ajjaum, cofiepkalide 3aBUCHMOCTH, CBSI3bIBAOL[e BeJWYMHBL: CKOPOCTb, BpeMms,
paccrosiHue, lieHa, KOIMYecTBO, CTOMMOCTb; TPOM3BOJUTE/NBLHOCTb, BpeMs, 00bEéMa paboThbl,
UCTO/b3ys apu(mMeTHueckKue [eHCTBUS, OLIEHKY, NPUKWJIKY; TO0/Ib30BaTbCsl eJUHULIaMU
M3MepeHUs] COOTBETCTBYIOLMX Be/TMUMH.

- CocTaBasiTh 6YKBEHHBIE BbIPpa’>KE€HUA 10 YC/IOBUIO 3ad4H.

- W3Bnekarp wH(MOpMaIMIO, TMpeACTaBlIeHHYI0 B Tabnvijax, Ha JIMHEHHOM, cTonbuarod wiu
KPYrOBOM [uarpaMMax, WHTEepIpeTUpOBaTh Mpe/JCTaB/IeHHble [aHHble; MCIOMb30BaTh [aHHbIE
TIpU pellieHrH 3a/iau.

- [IpexcTapasTh MHGOPMALIUIO C TIOMOILILIO TaO/IHLI, TUHEHHOM 1 CTO/I0UaTol AUarpamMm.
HarnsgHnasa reomerpus

- IlpuBoauTe mnpuMepbl OOBEKTOB OKpY)KAlOILlero Mupa, HMeHIUX (OopMy H3ydeHHBIX
reOMeTpPUUECKUX TUIOCKHUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMephbl PaBHBIX U CUMMeTPUUHBIX

¢buryp.

- M306pakaTh C MOMOILBIO LIMPKY/IS, IMHEHKH, TPAHCIIOPTHUPA Ha HEMHOBAHHOW U KJIeTYaToN
Oymare wu3ydyeHHble TUJIOCKHMe TeoMeTpuueckue (Urypsl U KOHGUrypaluu, CUMMeTPUYHbIe

¢burypsl.

- Ilonb3oBarbcs reoMeTpu4eCKrMMHU TMOHATHUAMU: PABEHCTBO Cl)I/Ipr, CUMMeETDUS; HWCII0/Ib30BdTh
TEPMHUHOJIOTHIO, CBA3dHHYHO C CHMMETPHEﬁZ O0Cb CUMMETDUH, LIEHTP CUMMETDHUMU.

-HaxoguTh BeMUMHBI YITIOB M3MepeHUeM C TMOMOILbI0 TPaHCIIOPTHUPA, CTPOUTH YIVIbl 3aJlaHHOU
Be/IMUMHBI, TI0/b30BaThbCsl MPU pelleHWy 3ajau rpaZlyCHOM Mepoi YIVIOB; pacrio3HaBaTh Ha
yepTe)Kax OCTPhIN, IPSIMOM, pa3BEPHYTHIN U TYTIOW YIVIbI.

- Brrumcngarts AJIUHY J'IOMEIHOI‘/JI, nepyuMeTp MHOIOYIrOJ/IbHUKA, I10/Ib30BATHCA €JWMHHULaMA
H3MepeHud OJ/IMHbI, BbIpa>KaTb OAHKW € JUHUIIbI U3MepeHHs AJIMHBI Uepe3 Apyrue.

- Haxomuth, ncronb3ys uepTéxHble UHCTPYMEHTBI, PaCCTOSIHUS: MEXJy [BYMsI TOYKaMH, OT
TOYKU /10 IPSIMOM, [/INHY IIyTH Ha KBaIpaTHOM CeTKe.

- BeluncnsTh mioniage GUryp, COCTaBAEHHBIX M3 MPSIMOYTObHUKOB, UCTO/Ib30BaTh pa3dueHue
Ha TPSMOYTO/JIbHUKM, Ha paBHble (PUIyphl, JOCTpavBaHHe [0 TpPSIMOYTOIbHUKA; TO/Ib30BaThCs
OCHOBHBIMM €[JUHULIaMU W3MepeHUsl TUIOIIai1; BbIpaXkaTb OJHU eJUHULIbl U3MepeHUs II0L[au
yepes JipyTue.

- Pacrnio3HaBaThb Ha MOJENsIX W M300paKeHUSX MHpPaMHIY, KOHYC, LIAIMHAP, WCIOIb30BaTh
TEePMUHOJIOTHIO: BepIlvHa, peOpo, rpaHb, OCHOBaHHUe, Pa3BEPTKA.

- V306paxkaTb Ha K/ieTyaTtoii Gymare mpsiMOyTO/bHBIN TTapasuie/ienuie].

- Bbrumncnaste 00bEM TPSAMOYTO/IBHOTO Tapasesnenunesa, Kyba, T0/b30BaTbCs OCHOBHBIMHU
eJUHUL[AM{ 3MepeHusi 00bEéMa; BbIpa)kaTh OfIHU eMHULIbI H3MepeHust 00béMa uepes Apyrue.



- Pemarb Hec/iOKHBIE 3aJjlaud Ha HaXOXKJeHWe TeoMeTPUUYeCKHMX BeMUMH B TPaKTHUUeCKUX
CUTyaLUsIX.

TemaTuueckoe IVIdHUPOBAHHUE

5 kiacc (136 uacoB)

Ne Tembl [Ha3BaHue TeMbl Kosn-Bo yvacos ([IpumepHsle cpoku [Komn-Bo K. p.
1 HarypasnbHble uncia 16 2-29.09 1
’ CrnokeHre ¥ BBIUUTaHUE 75 30.09-17.11 ?
HaTypaJIbHbIX YHCes
3 YMHOXeHVe U [jefieHne 31 18.11-20.01 2
HaTypasbHbIX YUCe
4 OOBIKHOBEHHBIE APOOU 16 21.01-17.02 1
5 [ecstuuHbie [pobu 37 18.02-5.05 3
6 [ToBTOpEHMe U cUCTeMaTH3aLus 1 6.05-25.05 1
yueOHOro MaTepHasa
NTOI'O: 136 10+1 kp B 1u
6 kmacc(136 yacoB)
Ne Kosn-Bo [IpumepHbIe Kosi-Bo k.
HasBaHue Tembl
TeMbI yacoB CPOKH p.
1 [ToBTOpEHUe 1 1.09
2 JEJIMMOCTDB HATYPAJIBHBIX UM CEJI 13 2-29.09 1
3 OBBIKHOBEHHGIE TPOEU 32 30.09-17.11 3
4 OTHOILUEHWA U ITPOITOPLINN 25 18.11-20.01 2
PAIIMMOHAJIBHBIE UNCJIA U IEVCTBUA
5 HAJT HAMI 58 21.01-17.02 5
6 [ToBTOpEHME U cUCTeMaTH3aLus - 6.05-25.05 1
yueOHOTO MaTepuana
NTOI'O: 136 12




KanendapHo-memamuueckoe niaHupoeaHue 6 6 kaacce.
«Mamemamuka 6 kaacc» Aem. yueoHuka A.I. Mep3ask, B.B. ITonouckuti, M.C. SIkup.
H30ameabcmeo M.: Benmana-I pagp
4 yaca e Hedemo, 136 uacoe



Nen.n | /lama npoeedeHusi Tema pazdena,ypoka
ITnan Dakm

1 1.09 1.09 INIOBTOPEHME KYPCA MATEMATHWKMU 5 K/TACCA (19)

AEJIUMOCTb HATYPAJIBHBIX YUCEJI (13 4)
XapakTepuCcTHKAa OCHOBHBIX BH/IOB /IeAATe/IbHOCTH YUeHHKA (Ha YPOBHe y4eOHbBIX AeHCTBHI):

dopmynupoeamb orpe/ieNIeHUs TIOHATUN: [ieJTUTe b, KpaTHOe, TTPOCTOe UUC/I0, COCTABHOE UHCIIO, OOIIHIA e/ TUTe b, HAauOO/IbINI OOIIUH 1eUTeb,
B3aMMHO TIPOCThIe UKC/ia, 00Iriee KpaTHOe, HAaMMeHbIIlee 00IIlee KpaTHOE W MPU3HAKK JIeTMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

Onucbigamp TIpaBWIa HaxoXKAeHus1 Haubosbiero obiiero aenurens (HO/I), Haumenbiero obiriero kpatHoro (HOK) HeCKOMBKUX UKCe, Pa3/ioyKeH s
HaTypaJIbHOTO YKMCJIa Ha MPOCTble MHOXKUTETH.

ITIpedmemHble: chopMHUPOBaTh: yMeHHe BBISB/IATH 0COOEHHOCTH (KauecTBa, MPHU3HAKKM) Pa3HBbIX 00BHEKTOB (UMCesT) B TPOL[ecCe MX pacCMaTpPUBaHHUS
e TIOHATHS: YETHbIE U HEUETHbIE YKUCJIA, «TIPU3HAKY JeTUMOCTH YUCEe»
* yMeHHe IPUMEHSATH NpY3HaKy gesmmocty Ha 10, Ha S5u Ha 2,Ha 3 U 9.

JIuyHoCcmHble:

BbI3BaTh 3aMHTEPeCOBAHHOCTb B U3yUeHWH MaTeMaTUKH, KOHKPeTHO JaHHOW TeMbl, (P OpMHPOBaTh HaBBIKM CaMOOLIEHKU pe3y/IbTaTOB CBOE

[lesiTeIbHOCTH, B3aUMOIIPOBEPKHU.

MemanpeomemHble:

pa3BUBaThb yMEeHUEe OMNpeJeisTh MOHSITHUS,

co37aBathk 000011IeHNs, KITacCU(PULIIPOBATh.

IaaHupyemble pe3yabmambl: yuaujuecsi Hay4yaTcsi:

K/IacCU(ULMPOBATh YKCJ/Ia 0 NMPU3HAKaAM HX [IeTMMOCTH,

OTepupOBaTh MOHATHSIMU KpaTHOEe YUCJIO, Je/IUTeb,

HaxOJUTb KpaTHbIe UMCIIa, Je/IUTeNy,

pack/iajbIBaTh HaTypasbHble YKUC/ia Ha MPOCTble MHOXKUTE/H, ONIepPUPOBATh MOHATUSMMU: IIPOCTOE U COCTAaBHOE YKC/I0, (HOPMY/IUPOBATh NPU3HAKU

JemuMocTy Ha 10, Ha 5 Ha 2, Ha 3 1 9.

02.09 02.09 | lenuTenu U KpaTHbIE OMKpbIMue HO8bIX3HAHULI)
3 06.09 6.09 [Henvtenu u KpaTHbIe (3akpenaeHue 3HaHUll)
4 7.09 7.09 [TpusHaku AenmumMocty Ha 10, Ha 5 1 Ha 2(omKpbimue HO8bIX3HAHULL)
5 8.09 8.09 [Tpu3Haku genumocTy Ha 10, Ha 5 1 Ha 23akpen/ieHue 3HaHuil)
6 09.09 9.09 [Tpu3Haku AieMMoCTy Ha 91 Ha 3(omKpbimue HO8bIX3HAHULL)
7 13.09 13.09 | TIpu3Haku JenMMOCTH Ha 9 u Ha 3(3akpensieHue 3HaHuil)
14.09 14.09 [TpocThie U cocTaBHbIE UKCIa (OMKpbiMue HOB8bIX3HAHULL)
15.09 15.09 | Haubonbiuii oOIMiA JeTUTe b, (OMKpblmue HO8bIX3HAHULL)
10 16.09 16.09 | HaubosbImii 001U Ae/TUTe b, (3aKkpenieHue 3HaHull)
11 20.09 30.09 | HaumeHsbliee o01riee KpaTHOe(OMKpbliMuUe HOBbIX3HAHULL)
12 21.09 4.10 HaumeHsI1iee o011iee KpaTHOe(3aKpenieHue 3HaHutl)
13 22.09 5.10 [ToBTOpEHUMEe U cHCcTeMaTU3alMsl yueOHOro MaTepHrasa 1o TeMe: «JleTMMOCTh HaTypa/lbHBIX UHCe/T»
1A 7D NO ~ 1N Y7 T L R i




1. MaTeMaTHKa: 6 Kacc: yueOHUK /7151 yUaluxcsi o01jeo0bpa3oBaTebHbIX yupexxaenuit / A.I'. Mep3nsik, B.b. ITononckuii, M.C. fIkup. — M.: Benrana-I'pad,
2020.

2. MaremaTtuka: 6 Kiacc: AUJaKTUUeCKrue MaTepyasibl: IoCcoOue yist yuaruxcst obiieobpa3oBareibHbIX opranu3saimii / A.I'. Mep3nsik, B.b. ITooHckui,
E.M. PabunoBuu, M.C. fIkup. — M.: Benrana-I'pad, 2019.

3. Matematuka: 6 knacc: pabouast Terpazb Nel, No2, Ne3 / A.T'. Mep3nsik, B.B. ITonorckuii, M.C. Ikup. — M.: Benrana-I'pad, 2019.

4. MaremaTuka: 6 Kiacc: Metoguueckoe rocobue / A.I'. Mep3nsik, B.B. ITononckuii, M.C. fIlkup. — M.: Benrana-I"'pacd, 2019.

«Asredopa» 7-9 Kaacchl
OEJIN N3YUEHWA YYEBHOI'O KYPCA

Anrebpa siBNsieTCSi OIHUM W3 OTOPHBIX KYPCOB OCHOBHOW IIIKOJIbI: OHa 0O0ecreurBaeT W3yueHHWe APYIMX JUCLAIUIMH, KaK eCTeCTBeHHOHAy4YHOTO, TaK M
rYMaHUTapHOTO IIMKJ/IOB, eé OCBOeHHe HeoO0XOAWMO /s TMPOJO/DKeHUs 00pa3oBaHUs U B TOBCeJHEBHOW >XM3HU. Pa3Butue y 00yuaromuxcs HayuHBIX
TIpe/ICTaB/IeHN O TIPOMCXOKIEHHUHU U CYI[HOCTH a/ireOpandecKrux abCTpakiyi, crocobe oTpakeHHs MaTeMaTUUeCKOW HayKOH sIBJIEHUH U TIPOLIECCOB B TPUPO/IE
1 00111ecTBe, poJii MaTeMaTHUYeCKOT0 MO/Ie/IMPOBAHUSI B HAYYHOM TI03HAHUU U B TIPAKTHKe CIIOCOOCTBYeT (hOpMHUPOBAHMIO HAYYHOTO MHUPOBO33PeHHS U KaueCTB
MBIIIEHNs], HeOOXOJUMBIX /IJIs1 afianTaliid B COBpeMeHHOM IudpoBoM obiectBe. V3yueHue anreOpbl ecTeCTBeHHbIM 00pa3oM obecrieurBaeT pa3BUTHE
yMeHHUs1 Hab/oJaTh, CPaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH MBIIIJIEHUS,, CIIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBBIBATh CBOM
JIeNCTBUSL U BBIBOZBI, (hOpMY/IMpPOBaTh yTBep)kKAeHUs. OcBoeHWe Kypca aireOpbl oOecrieurBaeT pa3BUTHe JIOTMUECKOTO MBILIUIEHUS OOYYaroluXcsi: OHU
HCTO/B3YIOT eYKTUBHbIE U UHAYKTHUBHBIE pacCy»XeHHs, 0000IIeHrne 1 KOHKpeTh3aluio, abcTparupoBaHye U aHajaoruio. O0yueHue anredpe rperosaraer
3HAUMTE/IbHbIA 00BEM CAMOCTOSITESTBHON [1esiTe/IbHOCTH OOYYaroIuXcsi, MO3TOMY CaMOCTOSITe/IbHOe pellleHHe 3a/lad eCTeCTBeHHbIM 00pa3oM SIB/sieTCs
peanu3ariyeli 1eATelbHOCTHOTO TIPUHIUIA 00yUeHHs.

B cTpykType mporpammbl yueOHOTO Kypca «AsireOpa» OCHOBHOM IIIKOJIbI OCHOBHOE MECTO 3aHHUMAKOT COZiep)KaTelbHO-MeToAuuecKue TUHUM: «Uucia u
BLIUKCJ/IEHUSI»; «AnreOpanuecKye BbIpayKeHUs»;

«YpaBHeHMs U HepaBeHCTBa»; «DyHKIun». Kazaas U3 3TUX cofjeprkaTelbHO-MeTOAUUeCKUX JIMHUM pa3BUBAeTCs Ha MPOTSDKEHUH TPEX JIeT U3yueHUs Kypca,
ecTeCTBeHHbIM 00pa3oM IepemieTasiCcb W B3aUMOJIEHCTBYSI C JIDYTMMH €ero JUHUsSMH. B Xoze u3yueHMs Kypca OOyuyaroLUMCsl TIPUXOJUTCS JIOTHUECKU



pacCy>KJaTh, WCMOIb30BaTh TEOPETHKO-MHOKECTBEHHBIA s3bIK. B CBA3M C 3THM Liesieco00pa3HO BK/IHOUMTH B TIPOTPAMMY HEKOTOPbIe OCHOBBI JIOTWKH,
MIPOHM3BIBAIOIIE BCE OCHOBHBIE pa3fie/lbl MaTeMaTHueckoro o0pa3oBaHUS M CIOCOOCTBYHOL[WE OB/IaZieHHUIO OOYYarOIIMMKCS OCHOB YHHMBEPCATbHOTO
MaTeMaTUUecKoro si3bika. TakiM 00pa3oM, MOXKHO yTBepXK[aTh, UTO CO/iep’KaTe/JbHOW M CTPYKTYpHOM 0COOEHHOCTBhIO Kypca «AsireOpa» sIB/ISIETCS €ro
WHTerpUPOBaHHbIN XapaKTep.

Copepxanvie JHUM «UWCna W BBIUMCIEHUs» CIY>KAT OCHOBOWM /1Sl AajbHEMIero W3yuyeHUss MaTeMaTUKH, CIIOCOOCTBYeT pa3BUTHIO y OOyUaroIIuXCs
JIOTUYECKOTO MBbIIIIeHHsi, (JOPMUPOBAHUIO YMEeHMs TIO/b30BaThCSl arOPUTMaMH, a TakKe TMPUOOpPeTeHHI0 TMpaKTUUeCKWX HaBLIKOB, HEOOXOAUMBIX [IIs
MOBCEJHEBHOM >KW3HU. Pa3BUTHe TMOHATHS O UYWC/Ie B OCHOBHOW IIKOJie CBSI3aHO C pal[MOHA/JIbHBIMKA W WPPALMOHAIBHBIMHM UYWC/IaMH, (OpPMHUPOBaHHEM
ripeJiCcTaB/eHUi O JIelCTBUTE/IbHOM UrcIie. 3aBeplieHre 0CBOeHUsI YMCI0BOM JIMHUM OTHECEHO K CTapliiieMy 3BeHy o011iero oo6pa3oBaHUs.

Cogepxanue [AByX anreOpanyeckux JMHUM — «AsreOpanyeckrie BBIP@KeHWs» U «YpaBHEHUs] W HePaBeHCTBa» CrOCOOCTByeT (HOPMHDOBaHHIO Yy
00yuaroImyxcss MaTeMaTUUeCKoro arnrapara, Heo0X0oUMOoro /ijisi pellieHrs 3a/lad MaTeMaTHKH, CMeXKHBIX TIPeJJMEeTOB U MPAKTUKO-OPHEHTHUPOBAHHBIX 3a/iau. B
OCHOBHOM I1IKOJIe yueOHBIM MaTepuas TPYMIMPYeTCs BOKPYT paljMiOHa/IbHBIX BbIpakKeHUH. Asrebpa ZIeMOHCTPUPYET 3HaueHWe MaTeMaTHKW KakK si3blKa JIJIst
MOCTPOEHUS MaTeMaTUYeCKUX Mo/leiel, OrMCaHusl TIPOLIeCCOB U SIBJIeHWH peaslbHOTO MHpa. B 3afaun oOyueHus anrebpe BXOAST TakKe AajbHelilllee pa3BUTHe
JITOPUTMUYECKOTO MBIILJIeHNsI, He0OX0UMOro, B YaCTHOCTH, [Jisi OCBOEHHs Kypca MH(MOPMAaTWKW, W OBJajieHHe HaBbIKaMH [IeAYKTUBHBIX PacCyXeHHM.
[Tpeobpa3oBaHue CUMBOJILHBIX (POPM BHOCHT CBO¥A CrieljuruecKuii BK1aj B pa3BUTHe BOOOpaXkKeHHs], CIOCOOHOCTel K MaTeMaTUueCKOMY TBOPYECTBY.

Copep>xaHue (PyHKIIMOHA/IBHO-TPaUUeCcKol JTMHAK HalleJIeHO Ha ToJiyueHre IIKOJbHUKaMU 3HaHUM 0 QYHKIUSAX KaK BakKHelilleli MaTeMaTUYeCKOW MoJend
JUTST OTIMCAHUsI M WCC/IeJOBaHUSI Pa3HOOOpA3HBIX TIPOIIECCOB W sIBJIEHW B TPHUPOJie W o0ijecTBe. V3yueHWe 3TOro MaTepuasa CIIOCOOCTBYeT pa3BUTHIO Y
00yuaroImuxcst yMeHHsI UCIT0/Ib30BaTh Pa3/IMUHbIe BBIPA3UTE/IbHBIE CPE/ICTBA SI3bIKa MaTEMAaTHKH — CIOBECHBIE, CUMBO/IMUECKUe, rpadudecKre, BHOCHUT BK/Iaj
B (hopMHpoBaHUe MpeCTaBIeHU 0 PO/ MaTeMaTUKY B Pa3BUTUM LIMBUIN3ALIMU U KY/IbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY T1aHy B 7-9 Kaccax M3y4aeTcsl yueOHbIM Kypc «Anrebpa», KOTOPBIM BK/IIOUAeT C/IeyIOIe OCHOBHBIE Pa3/esibl Cofiep)KaHus: «Uucaa u
BLIUHC/IEHUS», « AnreOpanuecKre BbIpaKeHUs», « Y paBHEHHsI U HEPABEHCTBa», « DYHKIIUN».

YueOHBIH I71aH Ha U3yueHHe anrebpbl B 7-8 Kjlaccax OTBOJWT 2 y4eOHBIX UacOB B HeJIE/I0 B TeueHHe KaKZoro rofa odyueHus, B 9 kacce 3 yaca B HeJIe0
BCET0 3a TpH rojia 00yueHus — 238 yueOHBIX daca.

COJEPXXAHUE YUEBHOI'O KYPCA
7 KJj1acc
Yuc/ia 1 BHIUUC/TICHUSA

ParonanbHbIe uncia



Ilpobu OOLIKHOBEHHBbIE U [IeCSATHUHBIE, TIepexoji OT ofAHOW (opmbl 3amucu Apobei K Apyroi. IToHsITHE palMOHA/JLHOTO YKC/A, 3alkCh, CpPaBHEHUE,
yIOpsiJOYMBAHKE PALIMOHANBHBIX uKcesn. ApudMeTHuecKue AeHCTBUs C palMOHA/bHBIMM UMC/IaMU. PellleHWe 3a7au W3 peaybHOM TPAaKTHKW Ha YacTH, Ha
ZIpo0Owu.

CreneHb C HaTypa/lbHBIM TIOKa3aTesieM: omnpezesieHue, rpeobpa3oBaHre BhIpaKeHHH Ha OCHOBe Orpejie/leHus], 3aruch O0ombLIMX uuces. [IpoLieHTkl, 3armch
MIPOLIEHTOB B BH/Ie IpoOU 1 IpoOU B BHJie TIPOLIeHTOB. Tpy OCHOBHBIE 33/jauy Ha MPOLIEHTHI, PellieHre 3aiau 13

peaslbHOU NPaKTHKU.

[IprMeHeHMe MPU3HAKOB [I&TMMOCTH, Pa3/IOXKEHHe Ha MHOXKUTE A HaTypabHbIX UKCeJI.
PeaibHble 3aBUCUMOCTH, B TOM UKCJIe TIpsiMasi ¥ 0OpaTHasi MpOTrOpIMOHATLHOCTH.
Anredpanyeckue BbIPaKeHUsI

[TepemeHHBIe, UKMC/I0BOe 3HaUeHHe BbIpaKeHUs C IepeMeHHOW. [JomyCTuMble 3HaueHMs IepeMeHHBbIX. IIpe/icTaB/ieHye 3aBUCMMOCTH MeX[y BeIMUMHaMU B
Buzie hopmysbl. BeruncieHus o ¢popmysiam. [Ipeobpa3oBaHre OYKBEHHBIX BhIpa’KeHUH, TOXKIECTBEHHO paBHbIe BbIDaKEeHUs], MPaBU/ia Mpeobpa3oBaHusl CyMM
Y TIPOM3Be/IeHNH, TTPaBU/Ia PACKPBITHSI CKOOOK U TIpHBe/IeHNsI TIOA00HBIX ClaraeMbiX.

CBolicTBa CTereHu C HaTypa/IbHBIM I10Kd3aTeJ/IeM.

OpHouneHsl ¥ MHOrowieHel. CteneHb MHorouseHa. Cjo)keHue, BbIUMTaHWe, YMHOXXeHHe MHOrouseHoB. POpMysbl COKPALLEHHOTO yYMHOXXEHMS: KBajpaT
CYMMBbI U KBaZipaT pa3sHocTu. PopMya pa3HOCTH KBaZipaToB. Pa3ioykeHre MHOTOUIEHOB Ha MHOXKUTEJTH.

YpaBHeHust
YpaBHeHHe, KOpeHb YpaBHEHMs], TIpaBU/Ia peoOpa3oBaHusl YpaBHEHUS, paBHOCHU/ILHOCTb YPaBHEHHH.

JIuHeliHOe ypaBHEHHe C OJHOM IepeMeHHOM, YUC/I0 KOPHel JMHEMHOIr0 ypaBHeHUs, pelleHre JTMHEeNHbIX ypaBHeHWW. CocTaB/ieHre YpaBHEHHWM M0 YC/I0BUIO
3aziaum. PelleHre TeKCTOBBIX 3a/jau C [IOMOLLbIO YPaBHEHUM.

JIuHeliHOe ypaBHeHHe C ABYMs TNepeMeHHbIMU U ero rpaguk. CucreMa ABYX JIMHEWHBbIX YpaBHEHMIl C [IByMs MepeMeHHbIMU. PellleHWe cuCTeM ypaBHEHUM
crioco6oM TI0iCTaHOBKU. [IpriMephl pellieHuns1 TEKCTOBBIX 3a/jau C TIOMOIIbI0 CHUCTeM ypaBHEHUH.

Koopaunartsl u rpaduku. @yHKun
Koopaunara Touku Ha nipssMoii. Unc/ioBele IpoMe)xXyTKU. PaccTosiHre Mexy ABYMsI TOUKAMU KOOPAWHATHOM MPSIMOM.

[IpsiMmoyronbHasi cucreMa KoopuHat, ocu Ox u Oy. AGciucca ¥ opjuHaTa TOUYKK Ha KOOPJUHATHOM TMI0CKOCTH. [Ipumepsl rpadvKoB, 3a/laHHbIX OpMyIaMu.
Urenue rpavKoB peasnbHbIX 3aBucumocTei. [Tonsatue dyHkiuu. I'paduk pyHkuyu. CBorictBa dhyHKUuiA. JInHeliHas dyHKLus, eé rpaduk. ['padvk QyHKLMU y
= I x I. I'padguueckoe perieHre NUHEWHBIX ypaBHEHUM U CUCTEM JIMHEWHBIX ypaBHEHWM.



8 KJj1acc
Yucia 1 BBIYUC/IEHUSA

KBazpaTHbiii KopeHb U3 uncsia. [loHATHEe 00 MppalyoHa/bHOM uYucsie. [lecaTUuHble TPUOMVKEeHUs] UppaljMOHanbHbIX uncen. CBOMCTBA apU(MeTHUeCKUX
KBAaJIpaTHBIX KOPHEH 1 MX NpUMeHeHHe K IpeoOpa30BaHMI0 YMCIOBBIX BHIPAKEHWH U BBIYUCTEHUSM. [lelfiCTBUTe/IbHBIE UKCIa.

CreneHs c Lie/bIM [10Ka3aTtesieM U eé cBorcTBa. CTaHzapTHas 3alMCh YMC/Ia.
Anrebpanyeckue BbIpa)KeHUsI
KBagpaTHblii TpEXusieH; pasnoykeHre KBaIpaTHOTO TPEXUsieHa Ha MHOXKUTE/IH.

Anrebpanueckas podb. OCHOBHOe CBOMCTBO anreOpanueckout gpoou. CrokeHre, BBIUUTaHWe, YMHOXKEHHe, Jie/ieHre anrebpanueckux Apobei. PaijpoHanbHbIe
BBIPa)KEHHUsI ¥ UX TIpeobpa3oBaHHe.

YP dBHEHHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmy/aa KOpHeil KBajpaTHOro ypaBHeHUs. Teopema Buera. PelieHue ypaBHeHMM, CBOZASILMXCS K JIMHEMHBIM W KBa/PaTHBIM.
I[Tpocreiinme 1po6HO-paljOHaIbHbEIE YPaBHEHMSI.

I'paduueckasi MHTepripeTaLusi YpaBHeHUI C [IByMsi IepeMeHHbIMU M CHUCTeM JIMHEMHBbIX ypaBHEHWM C /IByMsi MlepeMeHHbIMU. [IpyMepnl pellieHusi CUCTeM
HeJIMHeMHbIX ypaBHEHU! C [JByMs [lepeMeHHbIMH.

PerrieHrie TeKCTOBBIX 3aZiau ajrebpanyeckuM CIiocobom.

YucoBble HEPAaBeHCTBA M WX CBoicTBa. HepaBeHCTBO C ofHOU mepeMeHHOW. PaBHOCHM/ILHOCTE HepaBeHCTB. JIWHelHbIe HepaBeHCTBA C O/IHOM TepeMeHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OZJHOW TepeMeHHO}.

DyHKIMH
[MousiTve GyHKIMU. O6/1aCTh ONpe/ie/IeHHsI U MHOYKeCTBO 3HaueHHH GyHKIU. CriocoObl 3ajaHusT PyHKIUH.
I'paduk GyHkiumn. UTeHre cBOMCTB GyHKLMY M0 eé rpaduky. [Iprmepsl rpadvKoB QyHKLUHI, OTPa)karoIUX peasibHble TPOLIeCChl.

@OyHKIMY, OMMCHIBAIOIIME MTPSIMYI0 U 00paTHYIO MPOMOPLMOHAIbHbIE  3aBUCHUMOCTH, WX rpaduku. PyHkqum y = x2, y = x3,y = x, y = IxL
I'padrueckoe pellleHHe YypaBHEHHMM M CHCTeM YpaBHEHMM.

9 k1acc
Yucia ¥ BLIYHC/ICHUA

[eticTBUTETEHBIE UKC/IA



PaI_[I/IOHaJ'II:HI:Ie Uuncia, MppalliOHa/IbHbIe YKMC/id, KOHEUYHbIE 1 OecKoHeuHbIe AeCATHUYHBbIe ,qu6I/I. MHOXeCcTBO ,ZIEI‘/JICTBI/ITEJH:HBIX yHcels, ,E[el‘;ICTBI/ITEIIBHbIe qucia
KaK OeCKOHeUHbIe AeCATHYHEbIe ,E[pO6I/I BzaumHo OJHO3HAYHO€ COOTBETCTBHE MEXQY MHOXE€CTBOM I,Z[eI‘/JICTBI/ITeJ'IbHI:IX yucen u KOOP,E[I/IH&THOﬁ HpHMOﬁ.

CpaBHeHUe [1eliCTBUTE/bHBIX UKcesl, apudMeTHyeckue 1efCTBUS C 1eHCTBUTeIbHBIMU UMCIaMU.

Vi3mepenwusi, TpUOIKeHHsI, OLeHKH

Pa3Mepbl 00beKTOB OKPY>Karol[ero MUpa, AJUTebHOCTD MPOLIECCOB B OKPY KatoIl[eM MHUPe.

[MpubnmxEéHHOe 3HaUeHHe BeJTMUKHbBI, TOUHOCTh TIpUO/keHusi. OKpyrieHue uuces. [IpyUkuKa U oljeHKa pe3y/bTaTOB BbIUUCIeHUH.
YpaBHeHNs U HepPaBeHCTBa

YpaBHeHHs1 C OAHOW TTepeMeHHOMN

JIuneiiHoe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASLMXCS K JIMHENHBIM.

KBazpaTHoe ypaBHeHue. PellieHue ypaBHeHWH, CBOASIIMXCS K KBaJlpaTHbIM. BUkBazipaTHOe ypaBHeHue. [IpuMepsl pellieHUs] ypaBHeHWM TPeThell U UeTBEPTOM
CTerieHell pa3sioyKeHreM Ha MHO>KUTEJH.

Pemienrie 1poOHO-palOHAIbHBIX YpaBHEeHHWH. PellieHrie TeKCTOBBIX 3a/jau anrebpanyecKiM MeTOZOM.
CucTeMbl ypaBHeHUM

YpaBHeHUe C AByMsi TlepeMeHHbIMU U ero rpaduk. PellieHue cu- cteM ABYX JIMHEMHBIX YpaBHEHUH C IByMsl lepeMeHHbIMU. PellieHue cucTeM ABYX YpaBHEHUM,
0/THO U3 KOTOPBIX JIMHEMHOe, a Ipyroe — BTOPOM cTereHu. ['padrueckass MHTepHpeTalysi CUCTeMbl YpaBHe- HUM C IByMsI TepeMeHHBIMHU.

PerrieHre TeKCTOBBIX 3aZiau ajireOpanyeckrM CIIoco00M.

HepaBseHncrtBa

YuncnoBble HepaBeHCTBA U UX CBOMCTBA.

PemeHne nMMHelHBIX HEPaBEHCTB C OIHOM IlepeMeHHOU. PellleHre cHCTeM JIMHENHBIX HepaBeHCTB C OHOM nepeMeHHOU. KBazipaTHbIe
HepaBeHCTBa. ['paduueckas MHTepIipeTaljisi HEPABEHCTB U CUCTEM HepaBeHCTB C /IByMsl IepeMeHHbIMHU.

DyHKIMU

KBazpatuuHas ¢yHkuus, eé rpaduk U1 cBoiictBa. [lapabosa, Ko- OpiHATHI BepIIMHbI 1apabosibl, 0Cb CUMMETPUH apaborbl.
Ipaduku ¢yukumii: y=kx, y=kx+b, y=k\x,y=x3,y= x,y=1x1Iuux colictBa.

YucioBbie nmoc/jieA0BaTe/IbHOCTH



Onpezenenye U CriocoObl 3a/jJaHKST YMCIOBBIX TIOC/IeJOBAaTeIbHOCTEeH

[ToHsiTHe YK C/IOBOM MOC/IeZI0BAaTeIbHOCTH. 3aZjaHue 10C/ie[j0BaTe/IbHOCTH PeKYPPeHTHOU GopmyJioi 1 ¢opMyJioi n-ro ujeHa.

ApudmeTrueckast U reoMeTpUUeCcKasi porpeccuu

ApudmeTrueckast U reoMeTpuuecKas iporpeccuu. PopMyiibl n-To uieHa apudMeTHUeCKol U reOMeTprUUeCcKoi TIPOrpeccuii, CYMMbI TTePBBIX N UJI€HOB.

N306pakeHre 4eHOB apu(MeTHUYeCcKod M reoMeTpUYeCcKOW MPOrpeccuil TOUKaMHM Ha KOOP/AWHATHOW TUIOCKOCTH. JIMHEeWHBIH M 3KCIIOHEeHLMAaIbHBIA POCT.
Cro>kHble MPOL|eHTHI.

[IJIAHMPYEMBIE IIPEMETHBIE PE3YJIbTATHI OCBOEHMA ITPMMEPHOM PABOYEN ITPOI'PAMMEI KYPCA .

OcBoenmne yueOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO 00iiero oOpa3oBaHHs [O/DKHO 0O0ecrieurBaTh AOCTVKEHHWe CreyHOIUX TpeJMeTHBIX
oOpa3oBaTesibHbIX Pe3y/IbTaTOB:

7 KJ1acc
Yucia 1 BEIYUC/IEHUSA
- BBIMOJIHATB, coyeTast yCTHbIE U MUCbMeHHbIe PUEMBI, apU(pMeTHUeCcKre JeHCTBYS C paljioHa/IbHBIMUA UYMCIaMM.

- HaxouTh 3HaueHHs1 YMCIOBBIX BbIPA)KEHHH; MPUMEHATh Pa3HOOOpa3Hble CIIOCOObI M MPUEMBI BHIUMC/IEHMS] 3HAUEHUH APOOHBIX BBIP@KEHUH, COZeprKaIliix
O0OBIKHOBEHHBIE U [IeCSITUUHbIE IPOOH.

- IlepexoauTh OT ofHOW (POPMBI 3amMCU YMCes K APYrou (mpeoOpa3oBhIBaTh JECSATUUYHYHO [p00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B /IECSITUUHYIO, B
YaCTHOCTH B OECKOHEUHYIO [IeCATUUHYIO APO0b).

- CpaBHHMBATh U YIOPSI0YMBATh PAljMOHA/IbHbBIE YUCIA.

- OKpyr/sTh UKnCa.

- BbINonHATH NPUKUKY U OLIEHKY pe3y/ibTaTa BbIUMC/IeHUH, OLeHKY 3HaueHHH YMC/IOBBIX BbIpaKEHUH.
- BBINOJIHATE [1eHCTBUS CO CTeTeHsIMU C HaTypa/IbHbIMU MTOKa3aTe/IsIMU.

- [IpyMeHsITh IPU3HAKU /1€JTUMOCTH, Pa3/ioKeHHue Ha MHOXKUTE/IM HaTypa/bHbIX Unces.

- Pematsb MMPaKTHUKO-OpPHMEeHTHPOBAHHLIE 3d[1d4YM, CBA3dHHbIE C OTHOIIeHHEM BeJIMYWH, IIPOIIOPIHWOHA/IBHOCTBIO BEe/IMYKMH, IIPOL€HTaMHK; HHTEPIPETHPOBATH
pe3y/abTdaThl pelieHrnd 3a/4au C y‘-IéTOM OFpaHI/IquHﬁ, CBSI3aHHBIX CO CBOMCTBAMH pPaCCMaTpUBAE€MBIX 00BEKTOB.

Anredpanyeckue BbIPa)KeHUS



- Vicrionp3oBatk anrebpanyeckyro TEPMHUHOIOTHIO U CUMBOJIMKY, TIPDUMEHSITh eé B TIpOLiecce OCBOeHUsT yueOHOro MaTepHara.

- Haxoauth 3HaueHusi OyKBeHHBIX BbIPa)KeHUH T1PU 3a[JaHHBIX 3HAUEeHUSX TTepeMeHHBbIX.

- BbInonHATE mpeoOpa3oBaHMs 11€710T0 BEIPAXKEHUs B MHOTOWIEH TTPUBeIeHUEM TI0/J00HBIX ClaraeMbIX, pAaCKPbITHEM CKOOOK.

- BhinonHATE yMHOKeHMe OZJHOU/IeHa Ha MHOTOWIeH ¥ MHOTOU/IeHa Ha MHOTOU/IeH, MPUMeHSITh (OpMYyJibl KBaZipaTa CYMMBbI U KBaZipaTa pa3HOCTHU.

- OcCy11ecTBsSTh pPa3/io’keHre MHOTOUWIEHOB Ha MHOKUTE/TH C TIOMOIIbIO BBIHECEHUS 3a CKOOKM 0O0IIlero MHOXXHTESIsI, TPYIIITUPOBKHU CjlaraeMbIX, IPUMeHeHUs
(hopMys1 COKpPAIIIEHHOTO YMHOXEHHUSI.

- [IpumensTh peobpa3oBaHKsi MHOTOU/IEHOB [I/IsI PeIIeHHs Pa3/IMUHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXXHBIX IPeJMeTOB, U3 pealbHOU TIPaKTUKH.
- Vicionib30Bath CBOMCTBA CTeleHel ¢ HaTypabHBIMU MTOKa3aTesIsMu [1jist TIpeoOpa30BaHUst BEIPAyKEHHH.
YpaBHeHMsI 1 HepaBeHCTBA

- Pemath nuHeliHbIe ypaBHEHUsI C OJHOW MepeMeHHOM, MpUMeHsisl paBr/a Nepexo/ja OT UCXOAHOT0 YpaBHEHUsI K PaBHOCHUIbHOMY eMy. [IpoBepsiTh, siBlsieTCs
JIU YUCJIO KOPHEM ypaBHEeHWUSI.

- [IpumeHsiTE rpadryeckrie METOABI MPH PEIIeHUN TUHEHHBIX YPaBHEHUM U UX CUCTEM.
- [Top6upaTh MpUMepHI TIap UKCeJl, SIBJISIOIUXCS pellieHueM TMHeHHOTo ypaBHeHusI C IByMs TlepeMeHHbIMHU.

- CTpouTh B KOOPJMUHATHOW TJIOCKOCTH TpPadUK JIMHEMHOro ypaBHEHWs C ABYMsl TlepeMeHHBIMU; T0JIb3ysiCh rpaduKoM, TPUBOAUTL TIPUMEPHI pelleHUs
ypaBHEHUSI.

- PeliaTh cuCTeMBI IBYX JIMHEMHBIX YPaBHEHU! C ABYMs [IePEMEeHHBIMU, B TOM UKCJle rpa(uuecKy.

- CocTaBasTh U pelarh JUHEWHOe YpaBHEHHe WM CUCTeMY JIMHEHMHBbIX YpaBHEHMM M0 yCJIOBHIO 3a7jaud, MHTepPIIPeTHPOBAaTh B COOTBETCTBUM C KOHTEKCTOM
3a/jauy NOJIyYeHHbIN pe3ysbTarT.

Koopaunars! u rpaduku. @yHKIUK

- N306pakaTh Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAWHATAM, JIYUH, OTPe3KH, MHTepPBaJIbl; 3aMMChIBAaTh UHUC/IOBbIE TPOMEXKYTKH
Ha anrebpanvecKkoM si3bIKe.

- OT™MeuaTh B KOOPAMHATHOM MJIOCKOCTU TOUKH 110 33/laHHbIM KO- OpAMHAaTaM; CTPOUTh rpaduKu MHeNHbIX GyHKUMN. CTpouTs rpaduk GyHkummn y =[x L.

- OmuchiBaTh C TOMOIBIO (DYHKIMM W3BECTHbIE 3aBUCUMOCTH MEXIY BeJMUYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOsIHWE; IIeHa, KOJWYeCTBO, CTOUMOCT;
TIPOU3BOAUTENTBHOCTD, BpeMs, 00bEM paboThI.

- HaxopuTe 3HaueHne (PyHKLMM 10 3HaYEeHHUIO eé apryMeHTa.



- Ilormmarb rpaduueckuii criocob mMpezcTaB/ieHUs W aHanM3a WHGOpPMALMK; W3B/eKaTb W WHTEPIIPeTUpPOBaTh WHGOpPMAI[U0 U3 TpadHKOB peabHbIX
MPOLIECCOB U 3aBUCHMOCTE}A.

8 Ki1acc
Yucia 1 BEIYUC/IEHUSA

- cnonb30BaTh HauaabHbIE rnpeacTaB/I€eHHUs O MHOXXeCTBe ,ZLEI;’ICTBI/ITEJ'IBHBIX uuces 4jid CpaBHEHUA, OKPYTJIEHUA U BI::I‘-II/ICJ'IEHI/II‘/JI; I/I306pa)KaTI:> AeﬁCTBHTEHBHbIe
UrC/ida TOUKAMHU Hd KOOP,E[HH&THOﬁ HpHMOI‘;I.

- TIpuMeHATh TIOHSITHE apUPMETHUEeCKOTO KBaZpaTHOTO KOPHS; HAXOJUTh KBa/lpaTHble KODHU, WCIIOJIb3Ysl TIPU HEOOXOAWMOCTH KalbKYJSITOD; BBIMIOTHATH
ripeoOpa30BaHysl BEIDAKEHUH, COZiep KallliX KBaZipaTHbie KOPHU, UCTIO/B3YSI CBOMCTBA KOPHEM.

- Wicionib30Bath 3anvcy OOMBIINMX 1 MasIbIX YKCes C TIOMOIIBIO IeCITUYHBIX pobeii u crerieHeit uncna 10.

Anredpanyeckue BbIPa)KeHUS

- [IpyMeHsITL MOHSTHE CTeTeHHU C 1ieJIbIM TToKa3aTesieM, BBITIOIHSATH TTpeobpa3oBaHus BbIDAKEHU, COZePXKaIUX CTeTeHU C 11e/IbIM TToKa3aTeseM.

- BBIMOMHATE TOX/JeCTBeHHbIe TIpeoOpa30BaHus paljMOHa/ILHBIX BbIDaXKEHHU Ha OCHOBE MPaBU/I AeWCTBUM HaJi MHOTOWIeHaMU U a/ireOpanyeCKUMH IPOOSIMH.
- PacknazipiBaTh KBaJpaTHbIN TPEXU/IEH Ha MHOXKUTEIH.

- TlpumeHsiTh TpeoOpa30BaHMsl BLIPAYKEHUH /I/IsI PellleH s pa3/IMuHbIX 3a/lay U3 MaTeMaTHKH, CMe)KHBIX TIPeIMETOB, U3 peabHOM MPAKTHUKH.

YpaBHeHMsI 1 HepaBeHCTBA

-PelliaTh MHeliHbIe, KBaipaTHble YpPaBHEHUS U paljMOHa/IbHble ypaBHEHUs], CBO/SIINeCS K HUM, CUCTeMbI IBYX YPaBHEHUM C BYMsl lepeMeHHbIMHU.

- IIpoBoaUTH MpoOCTeMile WCCaeJOBaHUSI YPAaBHEHUH M CUCTEM ypaBHEHHI, B TOM UHMC/e C NpUMeHeHHeM rpauyeckux MpezcraBiieHui (yCcTaHaB/IMBaTh,
VIMeeT /I ypaBHeHUe WY CUCTeMa ypaBHEeHWH pelleHus], eC/IM UMeeT, TO CKOJIBKO, U TIp.).

- TlepexomuTh OT C/IOBeCHOM (OPMY/IMPOBKM 3alaul K eé anreOpandyeckoil MoJie/id C TIOMOLIbH0 COCTAaB/IEHUs] YpaBHEHHsI WM CHUCTeMbl YDaBHEHHH,
HWHTepIpeTUPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aZlau MOTyUeHHbIM pe3yJ/ibTar.

-IIpuMeHATL CBOMCTBA YMC/IOBBIX HEpaBEHCTB [I/I1 CPaBHEHMs, OLIEHKH; pelllaTh JIMHelHble HepaBeHCTBA C OZHOM IepeMeHHONM M KX CUCTeMbl; [aBaTb
rpaduuecKyro WITIOCTPALMI0 MHOKeCTBa pellleH!i HepaBeHCTBa, CUCTeMbl HePaBeHCTB.

DyHKIMHU

- TloHnMaTh ¥ UCI0/H30BaTh (PYHKIMOHAbHBIE TIOHSATUS U SI3bIK (TEPMUHBI, CIMBOJ/IMUECKre 0003HaueHus1); OmpeessiTh 3HaueHHe (QYHKIUK TI0 3HAUeHHIO
apryMeHTa; ornpe/esisiTh CBOMCTBA (PYHKLIUH IO eé rpaduKy.



- CTpouth rpadMKu 37eMeHTapHbIX QYHKLMI BUAay = XK,y =x2,y = X3, y =VX, y = I x [; onuceiBaTh CBOMCTBA UYMCIOBOW (YHKIMU TI0 eé rpaduKy.
9 k1acc

Yucia ¥ BBIYUC/IEHUA

- CpaBHMBATb Y YIOPSI0UMBAThH paljiOHa/IbHbIe U UppaL{MOHa/IbHbIe YUCIa.

- BhInomHATE apI/ICl)METI/II—IECKI/Ie ,Z[EI)’ICTBHH C PpadlHMOHa/IbHBIMM 4YHC/IaMH, COY€Tasd YCTHble W TMHMCbMEHHbIE HPI/IéMbI, BBITIO/IHATH BbBIUMC/I€HUA C
HppaljuOHA/IbHBIMU UK C/IdMHU.

- HaxoauTh 3HaueHus cTereHel C Lie/IbIMU MOKa3aTesIMUA ¥ KOPHeM; BBIYUC/IAT 3HAaUeHUsT YUC/IOBBIX BbIpaXKeHUM.

- OKpyT/siTh A€MCTBUTEIbHBIE UKC/IA, BBITIOIHATh IPUKU/IKY pe3y/bTaTa BbIUMC/IEHUM, OLIeHKY UKMC/I0BBIX BBIDA’KEHUM.

YpaBHeHMsI 1 HepaBeHCTBA

- Pemmate uHelHbIe ¥ KBaJpaTHbIE YDABHEHUSs], ypaBHEHHUS], CBO/SIIMECS K HUM, TIPOCTeHILNe POOHO-paljoHa/IbHbIe YPaBHEHUSI.

- Pemmath cucTeMbl IByX JIMHEWHBIX YPaBHEHUM C ABYMSI TIePEMEHHBIMU U CUCTEMBI [IBYX YpaBHEHUM, B KOTOPBIX OJJHO YpaBHeHUe He SIB/ISIeTCS IMHEUHBIM.
- Pemmath TEKCTOBBIE 3a/lauu aareOpanvyecKuM Croco00M C TMTOMOIIIBbI0 COCTaB/IeHHsT YPAaBHEHHST WM CUCTEMBI IByX YPaBHEHUH C IByMsI Te€PEMEHHBIMHU.

- [IpoBoguTh MpOCTellIMe UCCIe0BaHUsl YpaBHEHHWM U CUCTeM YpaBHEHWi, B TOM uuc/ie C IpUMeHeHUeM rpaduyeckyx IpeJcTaB/ieHUl (yCTaHaB/IMBATh,
VMeeT /11 ypaBHeHHe WM CUCTeMa ypaBHeHU pelleHus], eC/ii UMeeT, TO CKOJIBKO, U TIp.).

- Pemars /mHeliHbIE HEpPaBE€HCTBA, KBd/IpaTHbIE HEDABEHCTBA, 1/1306pa>1<aTb pellleHre HepaBeHCTB Ha UKCI0BOM HpHMOfI, 3dIIMCBhIBATh pelllieHre C MMOMOIbIO
CHMMBOJIOB.

- Pemmath cucTeMbl JIMHEHHBIX HEPABEHCTB, CCTEMbl HEPABEHCTB, BK/IFOUYAIOIIME KBA/IpaTHOE HEpaBeHCTBO; M300paXkaTh pelleHre CHUCTeMbl HEepaBeHCTB Ha
YMCJIOBOU TPSIMOM, 3aIlMChIBaTh pellleHre C IOMOIIBI0 CUMBOJIOB.

- Vcnosib30BaTh HEpaBeHCTBA IIPU PeLleHry Pa3/IMYHbIX 3a7au.
DyHKIMU
- Pacrio3HaBaTh (hyHKI[MM U3yueHHBIX BUIOB. [ToKa3bIBaTh CXeMaTUUeCKU pacriosioykeHre Ha KOOPJAWHATHOM MJI0CKOCTH rpaUkoB

¢byskumii Buga: y = kx, y=kx +b,y=k,y=ax2 +bx + ¢,y =x3,y =x,y = x | B 3aBUCUMOCTH OT 3HaueHU KO3(p(PULMEHTOB; OMUCHIBATh CBOMCTBA
GyHKLMM.

- CtpouTh 1 n300pakaTh CXeMaTHueCKy rpayku KBaIpaTUYHbIX (DYHKLIMM, ONUCHIBAaTh CBOMCTBA KBaZpaTUUHBIX (PYHKLMM 110 UX rpaduKam.

- Pacrio3HaBath KBaZipaTUUHYIO (QyHKLMIO 110 (popMyJie, TPUBOAUTE NIPUMePbI KBa/IpaTUUHBIX (YHKLIMI U3 peasbHOW XKU3HU, GU3UKHU, TeOMEeTPUH.



Apudmernyeckas U reoMeTpUUeCcKas MPOrpeccuu

- Pacnio3HaBath apuMeTHUecKyro U reoMeTpUUYecKyto TIPOTrPecCHy MPH pa3HbIX criocobax 3a/aHus.

- BBITIONHATDL BBIUKC/IEHHS C UCITO/Ib30BaHUeM (hOPMYJI N-TO WieHa apuMeTHUeCKON U TeOMEeTPUUECKON TIPOTPeCCHH, CyMMBI ITEPBBIX N UIE€HOB.
- N306pakaTh usieHbI 1MOC/Ie/j0BaTe/TbHOCTH TOUKaMH Ha KOOPAMHATHOM MIOCKOCTH.

- PemaTh 3a/1auM, CBSI3aHHBIE C YMC/IOBBIMH MOC/I€Z0BATE/ILHOCTSIMH, B TOM UKCJ/Ie 3a/laui U3 peasibHOU KU3HU (C UCTI0/Th30BaHMEM KasbKY/ISITOpPa, U(PPOBBIX
TeXHOJIOTUM).

HQI/IMEQHOE TEMATUYECKOE TII/IAHUPOBAHUE.

2 yaca B HeJle/it0, Bcero 68 uaca;

: :
=% '% v 2
S & 6 s 9 XapakTepyCTHKa OCHOBHBIX BH/IOB /leATe/IbHOCTH yYeHUKa
g = Copepxanue yyeOHOro maTepuasna S 6 < <
= (Ha ypoBHe y4yeOHbIX JeUCTBHI)
o 2 S o
= <
I'naea 1 v
JInHeliHOe ypaBHeHHe C 0/JHOH nepeMeHHOM
1 BBenenue B anrebpy 1 Pacno3Hagamb 4nC/i0BbIe BBIPa)KEHHUSI U BbIDAXKEHUSI C IepeMeHHbIMU, JTMHEeHbIe
N N ypaBHeHUs1. [IpUBoguTh NpUMephI BbIpaXKeHUH C TIepeMeHHBbIMU, TMHEWHBIX ypaBHEeHUH.
2 JInHeNHOE ypaBHEHNe C O/HON 2 COCTaB/IAITh BbIPAKEHHE C MepeMeHHbLIMH 10 YC/IOBUIO 3a/iaui. BBIMOIHATE
TEpEMEHHON ripeobpa30BaHus BbIPa’KeHU: TPUBOAUTE TIOJJ00HbIE C/laraeMble, paCKpbIBaTh CKOOKH.
3 PeltieHye 33/ C IOMOLLBIO yPaBHeHuik Y) Haxoauts 3HaueHue BbIpakKeHUs C IlePeMeHHBIMU I1PU 33/JaHHBIX 3HAUeHUSIX
niepeMeHHbIX. KnaccuduipoBars anredparyeckue BbIpa)keHusi. OMUCHIBATh Liesbie
[ToBTOpPEHME U CcUCTeMAaTH3aLMA 1 BbIpa)KeHHUsI.
yueOHOTO MaTepHasna dopmyauposamb oripefiesieHe TMHENHOTO ypaBHeHUsl. PelllaTh IMHeNHOe ypaBHEHUeE B
o61jem Buzie. VIHTeprpeTHpOBaTh YypaBHEHWEe KaK MaTeMaTHUeCKyI0 MO/Ie/b PeasbHON
KonTtposnbHast pabora Ne 1 1 " ..
cutyauuu. OnucbIBaTh CXeMy pellleHrs TeKCTOBOW 3a/lauM, IPUMEHSITh eé€ [Jisl pelleHust
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naparpada

Copep:xaHue yueOHOro MaTepuasa

KomuecTB
0 4YacoB

XapakTepHCTHKAa OCHOBHBIX BH/IOB /leATe/IbHOCTH YUeHHKA
(Ha ypoBHe yueOHBIX /|eliCTBUI)

3aja4
I'naea 2
Ie/ble BbIpaKeHUs 35
4 TokaecTBeHHO paBHbIE BbIPAXKEHUS. 2 Dopmynuposamn:
Toxpectsa onpeode/ieHUs1: TOXKJ,eCTBEHHO PaBHBIX BbIPayK€HUM, TOXK/IeCTBA, CTEIeHU C HaTypabHbIM
roKasareseM, OJHOWIeHa, CTaHZAPTHOrO BU/la O/IHOU/IeHa, Ko3(durLieHTa OHOUJIeHa,
5 Crerenb C HaTypa/bHBIM M10Ka3aTe/1eM 2 CTeIleHH O/JJHOU/IeHa, MHOTOU/IeHa, CTelleHd MHOTOU/IeHa;
6 CBOHCTBA CTeleHu C HaTypalbHbIM y) ceolicmea: CTereHu C HaTypaJibHbIM T0Ka3aTesieM, 3HaKa CTereHu;
[HOKa3aTeaem npasuaa: foKasaresbCTBa TOXAECTB, YMHOXKEHUs OZJHOU/IeHa HA MHOI'OY/IeH, YMHOKeHUs
MHOT'O4/IEHOB.
7 OpHouseHsl 1 /Jloka3zbieamb CBOMCTBA CTEIEeHYU C HaTypa/bHbIM MOKa3areseM. 3anuchbiBaTh U
Jl0Ka3bIBaTh (POPMYJIbI: POU3BEZEHHs CyMMbI M Pa3HOCTH /IBYX BbIDa)KeHUH, pa3HOCTH
8 Muorounenbr 1 KBa/IpaToOB [IBYX BbIp&)KEHUU, KBajipaTa CyMMBI 1 KBaJipaTa pa3sHOCTH JBYX BbIpaKeHWUH,
9 CrioxeHUe U BblUMTaHVe MHOIOUY/IeHOB 2 CyMMBI KyOOB 1 pa3HOCTH Ky0OOB /JBYX BbID&KeHHIA.
Bblyucnsamp 3HaueHne BbIpaXKeHN! C IlepeMeHHbIMU. [IpMeHsATh CBOMCTBA CTeeHu /IS
KonTtposbHas pabora Ne 2 1 ripeobpa3oBaHus BbIpa’KeHUN. BBIMOIHATE YMHOKeHe 0JHOU/IEHOB U BO3Be/leHHe
O/IHOW/IeHaA B CTerneHb. IIpUBOAUTE OZHOU/IEH K CTaHAAPTHOMY BUAY. 3allMCbIBaTh
10 YMHOKeHHe OfjHOU/IeHa Ha MHOTOuJleH 2
MHOTOU/IeH B CTaH/[JapTHOM BH/Ie, OTIpe/ieNiATh CTeleHb MHOrousieHa. [Ipeobpa3oBbiBaTh
11 YV MHOMKeHIe MHOTrOu/IeHa Ha 2 Npor3Be/leHre OJHOY/IeHa U MHOTO4/IeHa; CYMMBI, Pa3HOCTH, IIPOM3BEJIeHUs IBYX
MHOTOU/IeH MHOI'OWIeHOB B MHOI'OY/IeH. BBITIO/IHATH pa3/iokeHrne MHOTrO4/leHa Ha MHOXKUTEIN
CriocoO0M BbIHECEHHSI 00ITI[ero MHOYKUTEJIS 3a CKOOKH, CTTI0COO0OM TPYMITUPOBKH, 110
12 PasnoyxeHre MHOrOU/IEHOB Ha 2 (hopMysiaM COKpAILIEHHOTO0 YMHOXKEHUSI U C TIPUMeHeHHeM HeCKOJIbKUX CII0OCOOOB.
MHOXXHUTeNH. BeiHeceHwe 001iiero Hcronp30BaTh yKa3aHHbIe TIpe0Opa30BaHUsI B TIPOL{eCCe pellieHs] YPaBHeHUH,
MHOXKHUTEJIsI 38 CKOOKU JloKasaTenbCTBa yTBEPKJEHUM, PelleHUs] TEKCTOBBIX 3a/ja4
13 PasnorkeHve MHOrousIeHOB Ha 2
MHOXUTeNU. MeToz rpyIriupoBKU
KonTtposnbHast pabota Ne 3 1
14 [IpousBesieHre pa3HOCTY U CyMMBI 2
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JIBYX BbIp@)Ke€HUH

Pa3HoCTb KBaJpaToOB JIBYX BbIpa)KeHUH

16

KBazpar cymMbI 1 KBaZipaT pasHOCTU
[IByX BbIp&)KeHUU

17

[Tpeobpa3oBaHue MHOrou/IeHa B
KBa/JpaT CyMMbI /1M Pa3HOCTH /IBYX
BbIDa)KEHUM

KontponbHast paborta Ne 4

18

CymMma u pasHOCTh KyOOB IByX
BbIpayKeHUM

19

[TpumeHeHMe pa3IMYHBIX CITIOCOO0B
pasJioyKeHUs: MHOTOU/IeHa Ha
MHO)KUTe/H

HOBTOPEHI/IE M CHUCTeMaTHu3alusi
y‘-IeﬁHOFO MaTepHaJjia

KonTtposnbHast pabota Ne 5

I'naea 3
DOyHKIUH

20

Css3u Mexay BemurHamMu. OyHKIUA

21

Crioco6sI 3aaHust QyHKIMM

22

I'paduik pyHKLIMN

NN N

23

JIuneliHas QyHKLMs, eé rpaduk u

ITpueodumb TiprMepkl 3aBUCKMOCTeN MeX/ly BeJTMuMHaMy. Pasnuuatek cpeau
3aBUCUMOCTel (QyHKIIMOHAIbHbIE 3aBUCUMOCTH.

Onucblieamb noHsAMuUsA: 3aBUCUMOM U He3aBUCUMOM NepeMeHHbIX, (YHKLIMHM, apryMeHTa
¢byHKUMY; criocoObl 3afaHus GyHKUMK. POpMyYIMPOBATh OTpe/iesieHusi: 0061acTu
orpeiesieHUs1 GyHKLWH, 06/1acTH 3HaUeHUH QyHKIMH, Tpaduika QYHKIMH, TUHEHHON
(yHKL[MM, TPSMOU MPOTOPLIMOHA/IBHOCTH.




Homep
naparpada

Copep:xaHue yueOHOro MaTepuasa

KomuecTB
0 4YacoB

XapakTepHCTHKAa OCHOBHBIX BH/IOB /leATe/IbHOCTH YUeHHKA
(Ha ypoBHe yueOHBIX /|eliCTBUI)

CBOWCTBA Bbiuucasamp 3HaueHre (PyHKLIMM 10 33/laHHOMY 3HaueHHto apryMmeHTa. CocTaB/siTh
TabmmLbl 3HaueHU GyHKIMUA. CTpoUTh TpaduK GyHKLMH, 3a/jaHHOM TabinuHo. [To
IlopTopeHue 1 CCTEMaTH3ALWS 1 rpaduKy QYHKLMH, BSOS MO/Ie/bI0 peabHOro MpoLecca, orpe/ieisaTh
yuebHOro Matepuana XapaKTepUCTUKM 3TOro nporecca. CTpouts rpadvk JUHENHON (QyHKLMHU U MTPSIMOU
KouTponbHas pabora Ne 6 1 MPOMNOPLIMOHAIBHOCTU. OMUCHIBaTh CBOMCTBA 3TUX (DYHKLIUN
I'naea 4
Cucrembl IMHEHHbIX YPaBHeHHU C JByMsI 11
nepeMeHHbIMU
24 YpaBHeHus1 C AByMsI IlepPeMeHHBIMU 2 IIpueodumb npumepbl: ypaBHeHUsI C ABYMs [TlePEMEHHBIMU; JIMHEHHOTO YpaBHEHUSI C
- [IByMsI IlepeMeHHbIMU; CUCTEeMBI [IBYX JIMHENHBIX YpaBHEHHUH C IByMsl [TlepeMeHHbIMHY;
25 JluHentoe ypaBHeHne ¢ AByMA 1 peasibHBIX MPOLECCOB, /i1 KOTOPhIX YpaBHEHUE C BYMsI [lepeMeHHbIMU WU CUCTeMa
repeMeHHBIMH 1 ero rpaguk YpaBHeHUiA C IByMsi TlepeMeHHbIMH SB/IAFOTCS MaTeMaTHueCKUMHU MOJIe/IIMM.
26 CHCTeMbl ypaBHeHwil C ByMst y) OnpefensTh, SBASETCS /I Nlapa YiCce/ pelleHreM [JaHHOTO yYpaBHEHUs C ABYMs
riepeMeHHbIMHU. ['padrueckuii MeTog [IEPEMEHHBIMH.
pelIeHNs] CUCTEMBI IBYX JIMHEHHBIX Popmyauposams:
yDpaBHeHuii C /IByMs TepeMeHHbIMY onpede/ieHus1: pellleHUs ypaBHeHUs C IBYMsi [lepeMeHHbIMH; UTO 3HaYUT PeLIUTh
ypaBHeHHUe C IByMsl llepeMeHHbIMU; rpadvika ypaBHeHusI C IByMsl TlepeMeHHbIMHU;
27 Peltienue cructeM TMHEWHBIX 1 JIMHENHOT0 ypaBHEHHsI C IByMs [lepeMeHHbIMU; pellieHHs] CUCTeMbl YpaBHEHUM C IByMsI
ypaBHEeHU MeTO/I0M I0/ICTaHOBKH repeMeHHbIMU;
- ceolicmeda ypaBHEeHUH C IByMsI TlepeMeHHbIMHU.
28 Pemenne CUCTEM JIMHEMHBIX 1 Onucbleamb: cBoMcTBa rpayKa TMHEWHOT0 YpaBHEHUS B 3aBUCUMOCTH OT 3HaU€HUI
YPABHEHII METO/OM CIIOKEHNH K03 duLeHToB, rpaduueckrii MeTo/, pellieHUs CUCTeMbl IByX YPaBHEHUH C IByMsi
g PelueHrie 3334 C IOMOLLBIO CHCTEM 1 nepeMeHHbIMH, METO/, IO/ICTAHOBKM 1 METO/, CIOXKEHHsl /s pellleHHst CUCTeMbl /IByX
JIMHeHBIX yPaBHEeHuit JIMHENHbIX ypaBHEHUH C IByMsI lepeMeHHbIMHU.
Cmpoumb rpaduK TUHEWHOT0 YpaBHEHUS C IByMs lepeMeHHbIMU. Pemath crucTembl
[ToBTOpEHNE M CHCTEMATU3AL[US 1 [IBYX JIMHEMHBIX YpaBHEHUH C JByMs [lepeMeHHbIMH.
yuebHOro mMarepuana Pewampb TekcToBbIe 3a/jauy, B KOTOPBIX CUCTEMa /IBYX JIMHEHHBIX YPaBHEHUM C JBYMsI
KoHTpobHas paGota Ne 7 1 repeMeHHbIMHU SBJISIeTCS MaTeMaTHUeCKON MO/le/bi0 peaibHOro Tmpotiecca, U

HWHTEPIPETUPOBATH PE3yJ/IbTaT pelleHUA CUCTeMbI




Homep
naparpada

Copep:xaHue yueOHOro MaTepuasa

KomuecTB

0 4YacCoB

XapakTepHCTHKAa OCHOBHBIX BH/IOB /leATe/IbHOCTH YUeHHKA
(Ha ypoBHe yueOHBIX /|eliCTBUI)

HOBTOPEHI/IE H cucTeéMaTu3ainuda
yqeﬁnoro MdTepHa/ia

YripaxHeHUs [1Jis1 IOBTOPeHUsI Kypca 7 KJacca

WToroBasi KOHTpO/IbHAsI paboTa

KAJIEHOAPHO-TEMATUYECKUN NJAH

Homep
napar
pada

Howmep
ypoKa

Ha3Banue naparpada

Konuu
ecTBO
4YyacoB

MnaH | PaKT
Uu.

I'naea 1/IuHeliHOe ypaBHeHHe C O/JHOM nepeMeHHOH (7)

HQEQMETHBIEZ yUalquxcs IO3HAKOMATCS C BBIPa>KE€HUAMMU C IIepeMEHHBIMU,

aJ'II"EGPaI/I‘JECKI/IMI/I BbIDa’K€HUSMH, LieJIbIMU BBIPAXKEHUAMU, 3dKPEIIAT HABBIKW BBIYHUC/I€HHUSA
3HAUEeHUI UKMC/IOBBIX BI:IPEDKEHHIZ. HayanCH HaXO4WTh 3HAUE€HHE BbIDAXKeHUA C
HepeMEHHOﬁ IMpo 3a/IaHHOM 3Hd4Y€HUU HGPEMEHHOﬁ. ITo3HaKOMUTH ydalqrXxcs C MMOHATHEM




JIMHEeNHOT0 ypaBHeHHs, )OPMUPOBATh HABBIKY PeLleHus! IMHEMHOr0 ypaBHeHUS.
O600IUTL ¥ CUCTEMAaTHU3UPOBaTh 3HAHHUS M HaBbIKU pellieHUs] TUHeWHBIX YDaBHEeHUM.
@®opMHpoBaTh HaBLIKM pellleHHs 3a/jau C OMOLbI0 YPaBHEHUIA.

JInuyHoCTHBIE: (POPMUPOBATH 11€JI0CTHOE MUPOBO33peHHe, COOTBETCTBYIOLI[ee
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH OOIIeCTBeHHOM MPAKTUKHU, UHTEPeC K N3yYeHHIO
TeMbI U JKeJlaHue TTPUMEeHSITh PU0OpeTEHHbIe 3HaHUS U yMeHusi. PopMHUpOBaTh yMeHHe
KOHTPOJ/IMPOBATh NPOLIeCC U pe3y/IbTaT MaTeMaTUUeCcKou JiesTelbHOCTH, MJIaHUPOBaTh
CBOU JIeHCTBUS B COOTBETCTBHU C yueOHbIM 3a/jaHieM. Pa3BUBaTh 103HaBaTe IbHBIM
WHTEepeC K MaTeMaTHKe, HaBbIKA CAMOCTOSITe/TbHOM paboThI, aHa/M3a CBOei paboThI.
¢dbopMHpOBaTh OTBETCTBEHHOE OTHOLIIEHHe K 00yueHHUI0, TOTOBHOCTb K CAMOPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTHUBALMY K 00YUeHHIO 1 M03HaHUI0. POPMHUPOBATh
OTBETCTBEHHOE OTHOIIIeHHe K 00yueHHI0, TOTOBHOCTb K CAaMOPAa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTUBALX K 00YUYeHHIO 1 TIO3HAHUIO.

MertanpegmeTHble: (HOpMUPOBaTh YMeHHe UCII0/Ib30BaTh MPUOOPETEHHbIe 3HAHUS B
TIPaKTUUeCKOH [1esITeTbHOCTH, CAMOCTOSITE/TFHO OTIPe/IeNATh LIed CBOero 00yueHus,
CpaBHUBAaTb, aHAJIM3UPOBaTh, 0000IIaTh O pa3HbIM TTOKa3aTessiM, MO/Ie/IMPOBaTh BLIOOD
criocoboB feiicTBrid. POPpMUPOBATh YMEHNE BBIIBUTATh THUIIOTE3bI MDY PeIlleHUH 3a/1aui 1
TIOHMMaHKe HeoOX0TUMOCTH UX MPoBepKu. POPMHUPOBATh YMeHHe OCYIIeCTBISITh
KOHTPOJ/Ib CBOEH [1esTe/IbHOCTU B TIPOLiecce AOCTWKEeHHUsl pe3ysbTaTa

1 1 Bee/eHue B anrebpy 1 1.09 |1.09
2 2-3 JIvHelHOe ypaBHEHHe C OJHOI ITepeMeHHOM 2 6,09 |6,09
8,09 (8.09
3 4-5 PeliieHuye 3a/jau C MOMOILI[bIO YPaBHEHUH 2 13,09(13.09
15,09|15.09
6 [ToBTOpEHME U CHCTeMaTHU3alUsl YueOHOTro 1 20.0914.10
Marepuasa
7 KontpospHast pabota Ne 1 1 22,09(6.10

I'naea 2 Tlenbie BoipaXkenus (35)

[1- BBECTH MOHSATHE TOXK/IECTBA,HAYUUTh MCITO/Ib30BaTh TOXK/eCTBEHHbIE TTPeoOpa3oBaHus
J/Is1 IOKa3aTebCTBa TOX/eCTB. BBeCTH MOHSATHE CTeNeHu C HaTypasbHbIM MOKa3aTesieM,
cchopMHUpOBaTh yMeHHe BbITIO/HAThL BO3BeleHre B cTereHb. ChopMupoBaTh
TIpe/ICTaB/IeHHe yJyaluxcst 00 OZ/HOU/IeHaX, HAYUYUTh PACIIO3HABATh O/HOUWIEHBI,




3anucbIiBaTh OZHOU/IEHBI B CTaHapTHOM BU/e, OTIpe/ieNiaTh KO3(p(pULIMEeHT U cTeneHb
ogHouseHa. ChopMUpOBaTh Tpe/iCTaB/IeHNe yUualllixcsi 0 MHOTOWIeHaX, HayUnuTh
pacrio3HaBaTh MHOTOU/IeHbI, 3alMChIBAaTh MHOTOU/IEH B CTaHJJAPTHOM BU/le, OTIpeJiesisiTh
CTereHb MHOTOUJIEHa, YMeHUe CK/1aJblBaTh U BLIUNTATh MHOTOU/IeHbl. POpMUPOBaTh
yMeHHe YMHO)KaTb O/IHOU/IEH Ha MHOT'OU/IEH.

[To3HaKOMUTD YUaIIUXCs C orlepalyeii pasfioyKeHHs MHOTOU/IeHa Ha MHOXKHTEJIH,
(opMHpOBaTh YMeHe BbIHECEHHs 001[ero MHOXKUTEJISI 32 CKOOKH , pacK/Ia/IbIBaTh
MHOTOY/IeH Ha MHOXKUTEeTA MeTOZ0M IPyINMUpPoBKU. POPMHUPOBATh YMeHHe TTPaBUIO
TIPOM3Be/IeHUs] Pa3HOCTU U CyMMBI [IByX BbIpa’KeHUH, (POpMUPOBATh yMeHUe

TIpUMeHSITb (hOpMy/Ty Pa3HOCTU KBa/[PaTOB /IBYX BhIpa’keHU. ®OpPMUPOBaTh yMeHMe
JI0Ka3bIBaTh U IPUMeEHSTh (hOpMyJIbl KBaJjpaTa CyMMbI U (hopMyJia KBajipaTta pasHOCTH
JBYX BbIpaKeHU. ®@opMHpOBaTh yMeHHe Tpeo0pa30BbIBaTh MHOTOU/IEH B KBa/[paT CyMMbI
u (popMysia KBaJjpaTa pa3HOCTH [IByX BbIpaskeHU. @OopMUpOBaTh YMeHUe [J0Ka3bIBaTh U
TIPUMeEHSITb (POPMYJIbI CYMMBI M Pa3HOCTH KyOOB /IByX BbIpa’KeHUIM

JI- popMupOBaTH YMeHNe IJIAaHUPOBATh CBOM AeHCTBUSI B COOTBETCTBUM C yueOHBIM
3a/laHreM, COOTHOCHUTD TOJTyUeHHbIH pe3y/bTaT C MOCTaB/IeHHOH Liebio. PopMUpoBaTh
1|e/IOCTHOe MUPOBO33p€eHHe, COOTBETCTBYIOILlee COBPEMEHHOMY YPOBHIO pPa3BUTHSI HayKU
00111eCTBEeHHOM MPaKTUKU. POPMUPOBATH OTBETCTBEHHOE OTHOIIIeHHe K 00yUeHH!o,
TOTOBHOCTb K CAMOPA3BUTHIO ¥ CaMOOOPa30BaHHIO HAa OCHOBE MOTHBALIMH K 00yUeHHI0 1
To3HaHUI0. Pa3BuBaTh M03HaBaTe/bHBIN HHTEpeC K MaTeMaTHKe, HaBbIKH
CaMOCTOSITe/TbHOM PaboThI, aHa/mu3a cBoel paboTel. @OpMHUPOBATH yMeHHe
dbopmynrpoBaTh COOCTBEHHOE MHeHHe, KPUTUYHOCTh MBILLIIEHHS, UHULIUATHBY,
HaXO/JYMBOCTb, aKTUBHOCTb MPU pellieHUH MaTeMaTUuecKux 3ajau. @opMUpoBaTh
CTMOCOOHOCTDH YYaIIUXCsl K OCYIIeCTB/IEHHUIO TIPOLie[ypbl KOHTPOJISI; CIIOCOOHOCTH
yUaluXcs K BbISIB/IEHUIO TIPUUMH 3aTPyJHEHHI COOCTBEHHO [1esITeTbHOCTH

M- pa3BHUBaTh NMOHMMaHHWe CYILTHOCTH aArOPUTMUYECKUX TIPeANCaHUi B COOTBETCTBUU C
TIpe/l/I0’KeHHBIM a/ITOPUTMOM, (hOPMHPOBaTh YyMeHHe CaMOCTOSITe/TbHO OTIpeieNIATh e/l
cBoero o0yueHusi, yMeHHe CTPOUTD JIOTUYeCcKoe paccyx/ieHre, yMO3aK/IroueHue
(MHAYKTUBHOE,e[YKTHBHOE U 110 aHa/I0TUX) U [ie/1aTh BbIBO/bl. POPMUPOBaTh yMeHMe
COOTHOCHUTH CBOM JIEUCTBUS C TUIAaHUPYEeMbIMU pe3y/ibTaTaMU, OCYILeCTB/ISATh KOHTPOJIb
CBOEM ZieATeTbHOCTH B MPOLeCCe JOCTWKEHHs pe3y/bTaTa, ONpe/ieNaTh CIIoCO0bI AeHCTBHUS
B PaMKax Ipe//I0XKeHHBIX YCIOBUM 1 TpeboBaHU KOPPEKTUPOBATh CBOM JIeHCTBUS B
COOTBETCTBUM C U3MEHSIOLLeiics cuTyalueil. @opMUpoBaTh YMeHHUe HCI0Ib30BaTh
niprobpeTeHHbIe 3HAHUS B TIPAKTUUECKOM JIesITe/TbHOCTH, OCYIeCTB/ISITh KOHTPOJIb CBOeH
JlesITeNIbHOCTU B TIpoLiecce IOCTH)KEeHHs pe3yibTaTa

4 8-9 ToXXIeCTBEHHO PaBHbIE BBIDAKEHUS. 2 27.09(11.10
Tox1ecTBa




29.09|13.10
5 10-11 |CremneHb C HaTypaJbHLIM TTOKa3aTeaeM 4.10 [18.10
6.10 |18.10
6 12-13 |CBoiicTBa CTeneHU C HaTypalbHbIM 11,09|20.10
rokKasaTejiemMm
13.09|20.10
7 14 O/IHOU/IeHEI 18.10(22.10
8 15 MHorouJsieHsl 20.10(25.10
9 16-17 |CJioyKeHMe U BEIYUTAHUE MHOTOWIEHOB 25.101(27.10
27.10(27.10
18 KontponbHas pabora Ne 2 8.11 |28.10
10 19-20 |YMHOXeHHe OIHOU/IeHa Ha MHOI'OU/IeH 10.11
15.11
11 21-22 | YMHOKeHHe MHOTOuYJIeHa Ha MHOTOWIeH 17.11
22.11
12 23-24 |Pa3noykeHue MHOTOWIPHOB Ha MHOMKUTEJIH. 24.11
BoiHeceHue 06111ero MHOKHTEISI 3a CKOOKHU
29.11
13 25-26 |Pa3sioskeHMe MHOTOWICHOB HAa MHOKUTEJTH. 1.12
Merto/, rpyIupoBKU
6.12
27 KontposbHas pabora Ne 3 8.12




14 28-29 |TIpou3BefieHre Pa3HOCTH U CyMMBI IBYX 2 13.12
BbIDa’KeHUM
15.12
15 30-31 |Pa3HOCTh KBaJJpaTOB /IByX BbIPAKEHUI 2 20.12
22.12
16 32-33 |KBagpaT cyMMBI ¥ KBaJIpaT Pa3HOCTH JBYX 2 27.12
BbIp&KEHUU
29.12
17 34-35 |IIpeobpa3oBaHye MHOTOU/IEHA B KBaZIpaT 2 10.01
CYMMBI WM Pa3HOCTH [JBYX BbIpaKeHUH
12.01
36 KonTtposnbHast paborta Ne 4 1 17.01
18 37-38 |CymMma 1 pa3HOCTb KyOOB JIBYX BbIPa>KEHHUH 2 19.01
24.01
19 39-40 |[IpuMeHeHMe Pa3/TUUHBIX CIIOCOOOB 2 26.01
Pa3/I0KeHHs] MHOTOU/IeHA HAa MHOXKUTETH
31.01
41 [ToBTOpEHHE U CHCTEMATH3alKs Y4eOHOro 1 2.02
Marepuasa
42 KontposbHas pabora Ne5 1 7.02

Fnasa 3. PyHKUUMK.(8)

[1- BBecTH MOHSITHE PYHKIMU U HYHKIUU U QPYHKIIMOHA/IEHOM 3aBUCUMOCTH.
dhopMHpOBaTh HaBLIKK PaboThI C rpadukoM HYHKIHMH, TTO3HAKOMUTD YUaIUXCs CO
criocobamu 3ajjaHust QYHKIMU: OTMCATeTbHBIM, C TIOMOIIBIO (DOPMYJIbI, TAaOTUUHBIM.
BBeCTH MOHsATHUe rpadrka QyHKI[MU. BBecTu noHsThe TMHEeMHON (DYHKLIMU U MPSIMOM
TMIPOTOPLMOHAILHOCTH, TTI03HAKOMUTD YUAII[UXCsl CO CBOMCTBAaMU JIMHEeHHOU (PyHKLIWH,
chopMHpOBaTh HaBbIK MOCTPOeHUs TpadrKa TMHEeMHOM (PYHKLIUU

JI- popmupoBaTh MpeficTaB/ieHHe 0 MaTeMaTUUeCKOUW HayKe Kak cepe MaTeMaTUUeCKOU
JIesITeNTbHOCTH, O ee 3HAUeHUH /Il Pa3BUTHH LIMBUIM3aLMU. DOPMUPOBATH 11eJI0CTHOE




MHPOBO33peHHe, COOTBETCTBYHOIIlee COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
00111eCTBeHHOM MPakTUKU. @OPMUPOBATh UHTEPEC K U3yUeHUIO TeMbl U JKeJlaHHe
TIPUMEHSITh TIPUOOPEeTEHHBIE 3HAHUS U YMeHHUsl. (HOPMUPOBaTh YMeHHe TJIaHUPOBATh CBOU
JIeVCTBUSI B COOTBETCTBUU C YUeOHBIM 3a/laHHEM , COOTHOCUTD TIOJTyYeHHBI pe3y/bTar C
MOCTaB/IEHHOU LIeJIbI0

M- dhopMupoBaTh yMeHHe BU/IeTh MaTeMaTHUeCKYH0 3alauy B KOHTeKCTe MpobsieMHOMN
CUTYaLUM B APYTUX AUCLUIUIMHAX, B OKpPY>KaroLlek >Xu3Hu. POpMHUpPOBaTh yMeHHe
TIOHKUMATb Y UCI0JIb30BaTh MaTeMaTHUyeCcKye CpeZicTBa HarasifHOCTH(rpadyKy, TabIULbI) .
dopMUpoBaTh MepBOHAvaIbHbIe TTPeCTaBaeHus 00 Uesx U MeTo/lax MaTeMaTHKH Kak
yHUBepCaabHOM $13bIKe HayKU U TeXHUKH, O CPeJCTBE MO/ eIMPOBAHUS SIBJIEHUN U
TIPOL[eCCOB.

dopMrpoBaTh yMeHHe CTaBUTh U (hOpMyTUpOBaTh [jisi cebsi HOBbIe 3a/jauu B yuéoe ,

pa3BHBaTh MOTHBbI U UHTEPeChl CBOel M03HaBaTelbHOM AesaTebHOCTH. PopMHpOBaTh
yMeHHe OCYIeCTB/ISITb KOHTPOJIb CBOeH JiesiTe/TbHOCTU B TIpoLjecce JOCTUKeHUs

pe3synbTaTa
20 43-44 |Casi3u Mexxly BeluuMHaMu. PYyHKIWS 2 9.02

14.02

21 45-46 |Crioco0Obl 3a/jaHust QYHKLMN 2 16.02

21.02

22 47 I'paduk GyHKIIH 1 28.02
2.03
23 48 JlvneliHas GyHKIus, eé rpadMK ¥ CBOHCTBA 1 2.03
49 [ToBTOpEHME 1 CHCTeMaTHU3aL[Usl YueOHOro 1 14.0

Marepuasa
50 KourposnbHast paboTa Ne 6 1 16.03

I'naBa 4. CucreMbl IMHEHHBIX YPaBHEHUH C ABYMs NepeMeHHbIMH (12)

[1- BBeCTH MOHSATHSL ypaBHEHUsI C IByMsl IepeMeHHbIMU U ero rpaduka, HayuuThb
NIPYMeHSTh CBOMCTBA YpaBHEHUM C JBYMsl lepeMeHHbIMUA. BBecTy NOHATHS JIMHEWHOr 0




ypaBHeHUs C IByMsI lepeMeHHbIMU U ero rpaduka, (GopMUpoBaTh HaBbIK TOCTPOEHUS
rpayka JMHENHOr0 ypaBHeHHsI C IByMs [lepeMeHHbIMU. BBeCTH MOHATHS CUCTeMBI
ypaBHeHHH, CUCTeMa JBYX JIMHEHHBIX YPaBHEHUM C IBYMS [IlepeMeHHBbIMU 1 PelleHUs]
CHCTeMBI /IBYX JIMHeHHbIX YpaBHEHUH C IByMs [TlepeMeHHbIMU . [T03HaKOMUTB yyarmxcs ¢
rpauecKuM MeTO/IOM pelleHHs CUCTeMbI BYX JIMHEMHBIX YPaBHEHUI C ABYMS
nepemeHHbIMU. C(hOpMUPOBaTh yMeHMe OIpe/ie/siTh KOJTMUeCTBO PelleHUu CUCTeMBI IBYX
JIMHEUHBIX YpaBHEHUH C IByMs ITlepeMeHHbIMU. BBeCTn airoput™ peleHyst CUCTeMBI JBYX
JIMHeNHBbIX YpaBHEHUN MeTO/,0M MO/ CTaHOBKH, (DOPMUPOBATh HAaBbIKKU pellleHHs TeKCTOBBIX
3a/ja4 Ha IIPOLIeHTHI ¥ YaCTH, B KOTOPBIX UCII0JIb3YIOT CUCTEMBI JBYX JIMHEHMHBIX
ypaBHeHHU! C [JByMsl [TlepeMeHHbIMU KaK MaTeMaTh4yeCKre MOJie/Id peasbHbIX CUTYaLUi.

JI- popMupoOBaTH MHTEpEC K U3YUEHHUIO TeMbI 1 KeJlaHHe TTPUMEeHSITh TPUoOpeTéHHbIe
3HaHUS U yMeHUs, yMeHe TJIaHMPOBaTh CBOM [JeMCTBUSI B COOTBETCTBUU C YUeOHBIM
3asanueM . PopMUpOBaTh YMeHHe NIPe/iCTaB/IATh pe3yibTaThbl CBOeH esATebHOCTH,
00BeKTUBHO OLleHMBATh CBOM TPYZ (OPMUPOBATh YMeHUe MPe/iCTaB/IsATh pe3y/bTaThl
CBOEU J1esITeIbHOCTH

M- dopmrpoBath ymMeHre (popMUpOBaTh MOHATHS, CO3ZlaBaTh 000011leHNs], yCTaHaB/IUBaTh
aHaJIOTUHU. Yyaluecs Hay4arcss NIPUBOJUTH PUMePhl YPaBHEHUU C ByMsI [lepeMeHHbIMHY,
OTIpeJiesIsATh SIBJISIeTCS JIM [1apa YMce pellleHeM JaHHOro ypaBHeHUs. PopMHUpOoBaTh
yMeHHe COOTHOCUTH CBOM JIeUCTBUS C TUVIAHUPYEMBbIMU pe3ysibTaTaMu, OCYyLL{eCTB/IATh
KOHTPOJ/Ib CBOEU J1eTe/IbHOCTH B IIpoLiecce J0CTYKeHuUs pe3ysibTaTa. @opMUpoBaTh
yMeHHe UCII0/Ib30BaTh MPUOOpeTeHHbIe 3HAHUS B MTPAKTHUECKOH /1esITeTbHOCTH.
@®opMHpoBaTh YMeHHe COOTHOCHUTh CBOY JIeHCTBUS C TJIaHUPYEeMbIMU pe3y/ibTaTaMy,
OTIpeZieNsITh CII0COOBI IeHCTBYS B paMKax Ipe/JI0yKeHHBIX YCI0BUI 1 TpeOOBaHU,
KOPPeKTUPOBaTh CBOY /IeHCTBUS B COOTBETCTBUM C U3MEHSIOILIeCs CUTyalel, pa3BUBaTh
NOHMMaHYe CYIL[HOCTH aArOpUTMUYeCKUX NIpeJIIMCaHui U YMeHHe [1eCTBOBATh B
COOTBETCTBUH C MPe/iJIO’KeHHBIM arOPUTMOM, (POPMUPOBATh YMeHHe OCYLeCTB/IATh
KOHTPOJIb CBOEM JleATelIbHOCTH B MPOLiecce NOCTYKeHUs pe3yJsbTara

24 51-52 |YpaBHeHusi C ABYMs IepeMeHHBIMU 2 28.03
30.03
25 53- 54 |J/IvHeiHOe ypaBHeHHe C JBYMsI [IepeMeHHBIMHI 2 4.04
U ero rpagmk
26 55-56 |CucTeMbl ypaBHEHUH C IByMsl IePeMEHHBIMHU. 2 6.04
I"pahuuecKuit MeTO/| peItieHnsi CACTEMBI [IBYX




JIMHEVHBIX YpaBHEHUH C IByMs [TlepeMeHHbIMU

11.04

27 57 PellieHre CUCTeM JIMHEWHBIX YPaBHEHHI 18.04
METO/IOM TIO/ICTAHOBKHU
28 58 PellieHre CUCTeM JIMHEeHHBIX YPaBHEeHUIH 20.04
METOZIOM CJIOXKEHHUSI
29 59-60 |Perenue 3aj1ay C IOMOILLIO CHCTEM 25.04
JIMHEMHBIX YpaBHEHUH
61 [ToBTOpEHMe U crcTeMaTH3aLyst yuebHOTro 27.04
Marepuasa
62 KonrposnbHast pabota Ne 7 4.05
IToBTOpEeHUe U ccTeMaTH3anuA yueOHoro Mmarepuasa (6)
63-65 |I[ToBTOpeHuUe U cuCTeMaTH3alus yueOHOro 11.05
MarepHasa 3a Kypc MaTeMaTUKH 7 KJjacca
16.05
18.05
66 WToroBast KOHTpOJbHAst paboTa Ne 12 o 23.05
TIOBTOPEHHIO.
67-68 |IToBTOpeHUe U CUCTeMaTH3alUs y4eOHOro
MarepHasa 3a Kypc MaTeMaTUKH 7 KJlacca
25.05

27.05




KaeHjJapHO-TeMaTHUYeCKoe IIAaHUPOBaHNe
Anredpa, 9 K1acc
2021 / 2022 yueOHBII TOJ

Nerm.m Jara npoBesenuss | Tema pa3pesna, ypoka
I1nan ®dakT

1 1.09 1.09 BBojHoe noBTOpeHue

KBagpaTnunas pyHkiusa (24 yacoB)
ChywmaTh ¥ CbILaTh APYT APYra; MpeACTaB/ssTh KOHKPETHOe COZiepyKaHKe M Co00IIaTh ero B MMCbMEHHOU U yCTHOW dopme. [IprHIMaTh 1103HaBaTeTbHYO
1]eJTb, COXPaAHSTh €€ TIPU BLITIOJIHEHWH YUeOHBIX [IeMCTBHM, PEry/TMpPOBaTh BeCh MPOLECC UX BBIMOTHEHHUS U YETKO BBITIOHATL TPeOOBaHMs TT03HABaTeIbHON

3aJjauu.
BbIBOAWTE C/1eCTBUSI M3 UMEIOLIMXCS B YCJIOBUM 33/1auM JIaHHBIX; yCTaHAB/IMBaTh NPUYMHHO-C/IeJCTBEHHbIE CBSI3U.

2 3.09 3.09 @DYHKLWU U UX rpadUKH.

3 6.09 6.09 O6/1acTh oripesiesieHNst ¥ 06/1aCTh 3HAUEHUH

4 8.09 8.09 CaoticTBa hyHKIMIA.

5 10.09 10.09 CpoiicTBa (hyHKIIUH.

6 13.09 13.09 CaoiicTBa GHyHKLHUH.

7 15.09 15.09 KBagjpaTHbIl TpexusieH U ero KOpHU.

8 17.09 17.09 KBazipaTHbIl Tpexu/ieH U ero KOpHHU.

9 20.09 1.10 Pa3yio)keHre KBaJ[paTHOTO TpeXujieHa Ha MHOXKUTEJTH.

10 22.09 4.10 Pa3zno)xeHre KBaJ[paTHOTO TpexujieHa Ha MHOKUTEJIN.

11 24.09 6.10 KonTtposbHas pa6ota Nel no reme «PyHKI[UM U UX CBOWCTBA.

KBazipaTHbIl TpexusieH»

12 27.09 8.10 ®dyHKIMA y=ax’ , ee rpad¥K U CBOMCTBA.

13 29.09 11.10 dyHKLMs y=ax2 , ee rpaduk ¥ CBONCTBA.

14 | 1.10 13.10 I'paduku GyHKUMI y=ax’+ n, y=a(x-m).

15 4.10 15.10 I'padviku PyHKUME y=ax2+ n, y=a(x-m)2.

16 6.10 18.10 ITocTpoeHue rpadrka KBagpaTUUHOM (HYHKLIUU.

17 8.10 20.10 [TocTpoeHue rpaduka KBaipaTUYHON QYHKLMU.

18 11.10 22.10 [TocTtpoeHue rpadvka KBaZjpaTUUHOM (QYHKIMU.

19 13.10 25.10 KoHTponbHas paborta 3aluer

20 15.10 27.10 DOyHKIMA y=X".

21 18.10 29.10 KopeHb n-oii cremneHu.

22 20.10 8.11 KopeHb 1-0M1 CTerneHu.

23 22.10 Ipo6HOo-MHetiHast GYHKIMS U ee TpaduK.




24 25.10 CreneHb C pallMOHa/IbHBIM IT0KAa3aTe/eM.

25 27.10 KoHnTtposibHas pa6ota Ne2 1o teme «KBagpaTruHasi pyHKIHs»

YPABHEHUWS 1 HEPABEHCTBA C O/THOV ITIEPEMEHHOM (15 u)
Chnymiarte ¥ CbIIIATE APYT APYTa; NPeCTaB/IsITh KOHKPeTHOe Co/iepyKaHre U co001[aTh ero B MMCbMEeHHOM U yCTHOM (opme.
[TpyHMMAaTh TI03HABATE/IBHYIO 1ie/Tb, COXPAHSATH €€ TIPH BIITOJTHEHUH yueOHBIX JeliCTBUM, pery/IMpoBaTh BeCh MPOLIECC WX BBITIOJTHEHHS U UETKO BBITIOTHSTh
TpebGoBaHUsI MI03HaBaTeIbHOMN 3a/1auM.
BBIBOAUTB C/1e/ICTBHSI M3 MMEIOLLIMXCS1 B YCIIOBUM 33/]auM [IAHHBIX; YCTaHaB/AMBATh IPUYMHHO-C/Ie/JICTBEHHBbIE CBSI3U.

26 29.10 [lesioe ypaBHEHHE M €r0 KOPHH.
27 8.11 [lesioe ypaBHeHHEe M er0 KOPHU
28 10.11 [lesioe ypaBHEHHE M €r0 KODHU
29 12.11 [pobHble paljoHa/ibHbIe ypaBHEHHSI.
30 15.11 [pobHbie paijMoHa/IbHbIe YpaBHEHUSI.
31 17.11 [pobHble paljMoHaibHbIe ypaBHEHUs
32 19.11 [pobHbIe palMoHaIbHbIe YPaBHEHUS
33 22.11 PellleHrie HepaBeHCTB BTOPOMU CTeleHU C OJHOM MepeMeHHOM.
34 2411 PellieHre HepaBeHCTB BTOPOM CTeNEeHU C OJHOU MepeMeHHOM.
35 26.11 PerieHrie HepaBeHCTB BTOPOM CTeMeHU C O/HOU MepeMeHHOM.
36 29.11 PellleHvie HepaBeHCTB MeTO0M UHTEPBAJIOB.
37 1.12 PelieHne HepaBeHCTB METO/I0M UHTEPBAJIOB.
38 3.12 PellieHre HepaBeHCTB METO/IOM UHTEPBAJIOB.
39 6.12 PelieHne HepaBeHCTB METO0OM UHTEPBAJIOB.
40 8.12 KonTposibHas pabora Ne3 110 TeMe «YpaBHEHHUS] M HEPABEHCTBA C OIHOH MlepeMeHHOM»

YPABHEHNS 1 HEPABEHCTBA C IBYMS IIEPEMEHHbBIMU (17 yacoB)
[TpeacTaBasSTh KOHKPETHOE COJiepyKaHKe W CO00I[aTh ero B MMCbMEHHOM U yCTHOU (hopMe;
YMeTh (WK pa3BUBATh CII0COOHOCTB) C TIOMOIIIBIO BOTIPOCOB /100BIBaTh HEIOCTAIOLYI0 HH(OpMALIUIO.
CraBuTh yueOHY!O 3alauy Ha OCHOBE COOTHECEHHs TOTO, UTO y’Ke U3BECTHO, YCBOEHO, U TOTO, UTO eIllé HeU3BeCTHO; CaMOCTOSATeTbHO (POPMYJ/IHPOBaTh
T03HaBaTe/NbHYIO 1]e/Tb U CTPOUTH /IeHCTBHUSI B COOTBETCTBUU C He.
[TpoBOUTH aHa/N3 CIOCO0O0B pellieHNs 3a/jau

41 10.12 YpaBHeHue C ABYMsI [TIePEMEHHBIMU U ero rpaguk.
42 13.12 YpaBHeHue C ABYMsl IlePeMeHHbIMU U ero rpaduk.
43 15.12 I'pacdrueckuii criocob pellieHUs] CUCTEM YPaBHEHUM.
44 17.12 I'padrueckuii criocob pelieHys CUCTeM YPaBHEHUH
45 20.12 PellleHre crcTeM ypaBHeHUM BTOPOM CTeTeHH.

46 22.12 Pemienne crcremM ypaBHEHUM BTOPOW CTENEHHU.
47 24.12 KD
48 27.12 PellieHre crcTeM ypaBHeHUM BTOPOM CTeTeHHU.




49 29.12 PerieHuie 3a/1a4 C MOMOLIBI0 YpPaBHEHUH BTOPOU CTeIeHMU.

50 10.01 Pemienue 3az1au C NOMOLBI0 YpaBHEHUM BTOPOU CTETEHMU.

51 12.01 PelueHue 3a1au ¢ MOMOLBI0 YPAaBHEHU BTOPOU CTENEHH.

52 14.01 PellieHure 3a/1au ¢ MOMOII[BI0 YPaBHEHU BTOPOM CTereHMU.

53 17.01 HepaBseHcTBa ¢ AByMsl lepeMeHHbIMH.

54 19.01 HepaBeHcTBa C IByMsi IepeMeHHBIMH.

55 21.01 CucTeMbl HEPaBeHCTB C /IByMsl lepeMeHHbIMU.

56 24.01 CucremMbl HepaBeHCTB C [BYMs lepeMeHHbIMH.

57 26.01 KonTposbHas padora Ned 1o TeMe «YpaBHeHUs Y HepaBeHCTBA C /IBYMsl TlepeMeHHbIMI»

APUOMETUYECKAA UTEOMETPUUYECKAS ITPOI'PECCHUMU (17 uacoB)
OOMeHUBaTbCSI MHEHUSIMH, TIOHUMATh TIO3UL[MI0 TIApTHEPA, B TOM UKCJIe U OTJIMYHYIO OT CBOEH; 3a/laBaTh BOTIPOCHI, CYIIaTh U OTBeUaTh Ha BOTIPOCHI APYTHX,
(hopMyIMpOBaTh COOCTBEHHBIE MBIC/IU, BBICKA3bIBaTh 1 000CHOBHIBATh CBOIO TOUKY 3PEHHUSI.
[TnaHupoBaTh (B COTPY/JHUUECTBE C yUUTeeM U OJJHOK/IaCCHUKaMU UJTH CaMOCTOSITe/TbHO) Heo0X0/iMMble eHCTBUS, OTlepaliiy, 1efiCTBOBaTh I10 I/IaHY;
CaMOCTOSITe/ILHO TTAHUPOBAaTh HEOOXOIUMbIE ZIEUCTBUS, OTIepaIiUH.
AHanu3MpoBaTh YC/I0BUs U TpeOOBaHUs 3a/lau; TTPOBOUTh aHA/IN3 CIIOCOOO0B pellieHHs 33/lauy C TOUKU 3peHUs X PallMOHaIM3alMyd U SKOHOMHUYHOCTH.

58 28.01 [TocsegoBaTeIbHOCTH.
59 31.01 OrnipesiesieHre apudmMeTruecKom rporpeccuu. @opMysia n-ro ujieHa apudmMeTrUueCcKou Mporpeccuu.
60 2.02 Onpepenenve apudmeTrueckoi nporpeccut. Popmyra n-ro ujieHa apudMeTHUeCKON MPOrpeccuu.
61 4.02 Omnpenenenve apudmeTrueckoi nporpeccud. @opmysia n-ro ysieHa apudMeTHyeckoi Mporpeccuu.
62 7.02 dopmyJsia CyMMBI N IEPBbIX YWIEHOB api(MeTHYeCKOW MPOrpeccuu.
63 9.02 dopmyJsia CYMMBI n TIepBbIX WieHOB apri(MeTHUeCcKOo MPOrpeccuu.
64 11.02 dopMya CYMMBbI N MepBbIX U/IeHOB apU(phMeTHUeCKOM MTPOrPeCcCUu.
65 14.02 dopmysia CyMMBbI N NepBbIX 4eHOB apuMeThYeCcKol MpOrpecCcui.

66 16.02 KonTposibHas padora Neb 110 TeMe «AprdMeTHyecKasi IPOrPeCcCHsi»
67 18.02 OrnipesiesieHre reoMeTpUUYeCcKom riporpeccuu. @opmyiia n-ro 4jieHa reoMeTpuuYecKolr porpeccum.
68 21.02 OrnipesiesieHre reoMeTpUYeCKOW rporpeccuu. @opmyiia n-ro 4jieHa reOMeTpuyYeCcKOor Nporpeccum.
69 25.02 OripefiesieHre reoMeTpUUYeCKoM riporpeccuu. @opmyiia M-ro ujeHa reoMeTpUuecKou Mporpeccuu.
70 28.02 PopMysia CyMMBbI N MePBbIX WIEHOB TeOMeTPUUYECKOM TTPOrPeCcCHM.
71 2.03 dopMyra CYMMBbI N MePBbIX YJIEHOB TeOMeTPHUUEeCKOM TTPOrpecCcui.
72 4.03 dopmyJsia CyMMBI N IEPBbIX YIEHOB FeOMEeTPUYeCKOW NMPOrpecCrHy.
73 9.03 @PopMysia CYMMBI N MePBbIX YWIEHOB TeOMeTPUUYECKOM TTPOrPeCcCHH.
74 11.03 KonTposbHas pabora Ne6 1o Teme «['eomeTprueckasi porpeccusi»

3JIEMEHTHI KOMBUHATOPHKUN 1 TEOPUU BEPOSITHOCTEJ. (18 uacoB)
YcraHaBnvBaTh pabourie oTHOLIeHUsT; 3¢ GeKTUBHO COTPYAHUYATh U CIIOCOOCTBOBATH TIPOAYKTUBHOM KOOTIepaLiiy.
CocCTaB/gTh TJIaH U MOC/Ie/I0BaTeTbHOCTD [IeMCTBUIN; BHOCUTh KOPPEKTHUBBI U [IOTIOJIHEHHSI B COCTaB/IEHHbBIE TUIAHbI.
Bribupate Haubosee 3¢ deKTrBHbIE CIIOCOObI pellieHus 3a/jJauy B 3aBUCMMOCTU OT KOHKPETHBIX YCJIOBUM; TTPOBO/IMTh aHa/IM3 CIIOCO00B pellieHHs 3a/1ay;




BOCCTaHaB/IMBaTh MPeJAMETHYIO CUTYaLMIO, ONMCAaHHYI0 B 3ajiaue, MyTéM repedopMyIMpoBaHusi, ©300pa)kaTh Ha CXeMe TOIbKO CYIL[eCTBEHHYIO
WH(OpPMaIMIO; aHAaIM3UPOBATh 00BEKT, BhIJE/Isis CYL[eCTBEHHbIE M HECYIIIeCTBeHHbIe MTPU3HAKH.

75 14.03 [TpuMepbl KOMOMHATOPHBIX 3a/au.
76 16.03 [TprMepbl KOMOMHATOPHBIX 3a/au.
77 18.03 ITepecTaHOBKHU.
78 28.03 [TepecTaHOBKH.
79 30.03 [TepecTaHOBKH.
80 Pa3wmeltienus
1.04 )
81 4.04 Pasmelnenus.
82 6.04 Pasmenienus.
83 8.04 CoueTanusl.
84 11.04 CoueraHusl.
85 13.04 CoueTtaHusl.
86 15.04 OTHOCHTe/TbHASI YaCTOTa CJTYYalHOTO COOBITHSI.
87 18.04 OTHOCHUTe/IbHAs YaCTOTa CJIYYalHOTO COOBITHSI.
88 20.04 BeposiTHOCTh paBHOBO3MOKHBIX COOBITHH.
89 22.04 BeposSITHOCTh paBHOBO3MO>KHBIX COOBITHIA.
90 25.04 CroxxeHre U YMHOXKEHHE BePOSITHOCTEN.
91 27.04 Cio)xkeHre M YMHOYKeHHe BePOSITHOCTEH.
92 29.04 KoHTtposibHast padota Ne7 1o TeMe «3yieMeHThl KOMOMHATOPUKHN U TEOPUH BEPOSITHOCTEH»

NTOTI'OBOE ITIOBTOPEHME. PEIIIEHUE 3A/JAY I10 KYPCY VII - IX KJTIACCOB( 10 u)
AprymMeHTHpPOBaTh CBOK) TOUKY 3pPEHUs], CTIOPUTh U OTCTaMBaTh CBOO MMO3ULIMIO HEBPaXKA€OHBIM /I/Isl OTIIIOHEHTOB 00pa30M; pa3BUBaTh YMEHUSs
VHTEerpUPOBAaThCS B TPYMIY CBEPCTHUKOB M CTPOUTD MPOyKTUBHOE B3aUMO/IeHCTBUE CO CBEPCTHUKAMU U B3POC/IBIMU.
BHOCUTH HEOOXO/AMMBIE [JOTIOJTHEHUS U KOPPEKTUBHI B TUIaH U CII0Cco0 /1eMCTBUS B C/Tyuae PaCXOXKIEeHUs 3Ta/IOHa, PeasibHOTO [IeMCTBUS U ero pe3ysibTarta.
OcyliecTBAATb CpaBHEHUE U K/1acCUGMUKALIMIO T10 3alaHHBIM KPUTEPUSIM.

93 4.05 BeoinosiHenue 3asaHuii B popmare OI'D.
94 6.05 BoinosiHeHue 3as1anuii B dopmate OI'D.
95 11.05 BrinonHenue 3aganuii B hopmate OI'D.
96 13.05 BrinonHenue 3aauuii B gopmate OI'D.
97 16.05 BoinosiHenue 3a1aduii B dopmate OI'D.
98 18.05 BeinosiHenue 3asaHuii B popmare OI'D.
99 20.05 HroroBasi KOHTposibHasi pabora Ne8.
100 23.05 BoinonHenue 3aganuii B hopmate OI'D.
101 25..05 BrirmonHenue 3aganuii B dopmate OI'D.
102 27.05 BrinonHenue 3aganuii B hopmate OI'D.




YueOHO-MeTOJUUECKOE o0ecrieueHue

[Tporpamma Matemartuka: 5 — 11 knaccel / A.I'. Mep3nsik, B.b. TTononckuii, M.C. fIkup, E.B.By1iko — M.: Benrana-rpad, 2019. — 152 c.

Byuko E.B. Asrebpa: 7 knacc : metopuueckoe nocobue / E.B. Byiko, A.I. Mep3nsik, B.B.ITononckuii, M.C.fkup. — 2-eu3z.,crepeoTturt. — M.:
BenTana-I'pad, 2019.- 184 c. : un. — (Poccuiickuii yueOHUK).

Mep3nsk A.I.  Anrebpa: 7 KjlacC : caMOCTOsITe/IbHbIe M KOHTPOJIbHBIE PabOThI: TocoOue i/1sl yuanmxcs obieobpa3oBaTe/ibHBIX OpraHU3aluu /
A.T'Mep3nsik, B.b.ITonouckuii, E,M, PabuHoBuu u ap. — M.: BeHrana-I'pad, 2019.- 96 c. : w.

ABTOpCcKasi mporpamma Tio anrebpe 8 kmacc. ABropel  HO.H. MakapeiueB u p. M.: «IIpocBemenue», 2019 . CoopHuK «IIporpamMmel
o0111e00pa3oBaTe/ibHBIX yupexkaeHui. Anredpa. 7-9 kiaccel. (6a3oBbiii ypoBeHb)». CoctaButenb bypmuctpoBa T.A.- M: «IIpocgemienue», 2019r..

Yuebuuk. «Anrebpa 8 kinacce» Aprop FO.H. MakaperueB u ap.. M.; "TIpocsemjenne” - 2019 rog.

Anrebpa . 8 K/acc: moypouHble iaHsl 110 yuebuuky HO.H. MakapeiueBa u fjp. ABTopbi-coctaBuTend T.J1. AdaHackeBa, JI.A.TanuimHa,
Bosrorpag; Yuutens ,2019r

ImakTHuecKre MaTepuabl 1o aaredpe st 8 kiacca / B./. JKoxos, FO.H. Makapsrues, H.I. Munztok. — M.: TTpoceeijenue, 2020. — 144 c.



FO.H. Makapsiues, H.I. Munztok, K./. Hemkos, C.b. CyBopoBa. Anrebpa. YuebHuk /st 9 Kinacca o01jeo0pa3oBaTe/ibHbIX YUPeXKIeHUd. —
M.: ITpocsemenue, 2019 . — 272 c.

FO.H. Makapsrue, H.I. Munztok, C.b. CyBopoBa. M3yuenue anrebpsi B 7-9 knaccax. Meroguueckoe ocobue. — M.: TIpocgenjenue, 2019.

FO.H. MakapsrueB, H.I. Munztok JI.M. KopoTkoBa. [InjakTiuecKye MaTepuaisl 1o anredpe, 9 knacc. — M: TIpoceeijenne, 2019 — 160c.
.http://school-collection.edu.ru/ — emquHast Koniekius dpoBbIX 00pa3oBaTeTbHBIX PeCYypPCOB.

Kypc «I'eomerpusa» 7-9kaacc

LEJIN N3YYEHNA YYEEHOI'O KYPCA

«MareMaTurKy y>ke 3aTeM YUUTb Ha/l0, YTO OHA YM B TIOPSIIOK TIPUBOAMT», — TIMCAJI BeJIMKUI pyCcCKuil yueHblid Muxaun BacunbeBuu JlomoHocoB. U B 3TOM
COCTOUT OfIHA U3 /IBYX LieJielt 00yueHusi reOMeTPUM KaK COCTaBHOM YaCTH MaTeMaTHKH B IIKOJie. DTOM Lie/ld COOTBETCTBYET Ji0Ka3aTe/ibHasi IMHUS
niperno/iaBanusi reometpun. Crieysi pecTaB/eHHON paboueit mporpaMme, HauMHasi C CeJbMOT0 Kjlacca Ha YpOKax reoMeTpUH 00yUaroIuics yUuTcst
TIPOBO/IUTH l0Ka3aTe/ibHble PACCy’KeHUs], CTDOUTh JIOTUUeCKUe YMO3aK/IIoueHUsl, J0Ka3bIBaTb NCTUHHbIE YTBEPXK/I€HHUSI U CTPOUTb KOHTPIIPUMEPHI K JIOKHBIM,
TIPOBOJIUTH PACCY>KIEHUS «OT IMPOTUBHOTO», OT/IMYaTh CBOWCTBA OT IPU3HAKOB, (HOPMY/IMPOBaTh 0OpaTHbIE YTBEP)KAEHUs. Y UeHUK, OB/IaZleBIINI UCKYCCTBOM
paccykaath, OyzeT IpUMeHSITh ero U B OKpy»Karotweit sxu3nu. Kak mican reometp u niefaror Virope @egoposuu lapeirvH, «/H0apMU, TOHUMAIOLIMU, UTO
TaKoe [|0Ka3aTe/bCTBO, TPYHO U [ja)Ke HEBO3MOXXHO MaHUITY/IMPOBaTh». V1 B 3TOM COCTOUT BayKHOEe BOCITUTATe/IbHOE 3HaueHUe M3yueHHsl FeOMEeTpUH, NpUcylijee
MMEeHHO OTeueCTBeHHOM MaTeMaTHyeCKoM I11Kosie. BMecTe ¢ TeM aBTOpBI IPOrPaMMBI TTPeJ0CTEPeratoT YUuTe st OT U3JHUILHEro (opMasin3Ma, 0COOeHHO B
OTHOILIEHVY Havya/l ¥ OCHOBaHUM reoMetpuu. dpanily3ckuit MmareMatvk JKaH /IbeJOHHe 1T0 3TOMY MOBO/ly BbICKa3ascs Tak: «YTo KacaeTcsl fe/IMKaTHON
rpo6sieMbl BBeZIEHHS «aKCHOM», TO MHe K)KeTCsI, UTO Ha TIepBBIX TTOpax HY>KHO BOOOIIie n30erarb MPOM3HOCUTEL CaMO 3TO C10BO. C APYTOii JKe CTOPOHBI, He
C/leflyeT yrycKaTb HU OJJHOM BO3MOYKHOCTH /laBaTh MPUMePHI JIOTHUe CKUX 3aK/IF0UeHHH, KOTophie Kyza B Oosibllieli Mepe, ueM Hziest aKCUOM, SIBJISTFOTCS
WCTUHHBIMU Y €JUHCTBEHHBIM /IBUTATEJISIMUA MaTeMaThue CKOTO MbIIILJIEHUsD».



BTopoii Liesiblo M3yueHusi TeOMEeTPHU SIB/SIETCS UCII0/Ib30BaHKe e€é KaK MHCTPYMEeHTa NPY pellieHn KaK MaTeMaTHiyeCKuX, Tak M MPaKTUUeCKUX 3a7iay,
BCTPEYAIOL[UXCS B peaibHOU >Xu3HU. OKOHUMBIINN KypC TeOMETPHH IITKOJIbHUK J0/KEH ObITh B COCTOSIHUM OTIPe/e/TUTh FfeOMEeTPUUECKYI0 (UTypY, OITUCATh
CJIOBAMU JIAHHBINA YePTEX UM PUCYHOK, HAUTH TUIOIIA/Ib 3€MeJIbHOTO YYaCcTKa, paCCUMTATh HEOOXOAMMYIO /I/TMHY OMTOBOJIOKOHHOTO Kabesst uiu TpedyeMble
pa3Mephbl rapaska Jijisi aBTOMOOU/Isl. DTOMY COOTBETCTBYeT BTOPasi, BLIUUC/IUTe IbHAs JIMHUS B U3yUeHUH reOMeTPUHU B I1IKoJle. [laHHasi paKTHuecKas JIMHUS
ABJISIETCS] He MeHee BakHOM, ueM miepBast. Eiié ITnaToH ripenuckiBasi, uToObl «TpakaHe IIpekpacHOro ropofia HY B KOeM C/Tydae He OCTaBJIS/TH TeOMEeTPHIO,
Be/lb HEMAJIOBa)KHO ZiaXke 1T0OOUHOE eé TTpUMeHeHre — B BOEHHOM /leJie /la, BIPOYeM, U BO BCeX HayKax — ZIJIsl JIyUIllero UX YCBOeHUs: Mbl Be/Ib 3HaeM, Kakasi
OeckoHeuHasi pa3HUIlA CYI[eCTBYeT MEXKY Ye/I0BEKOM MPUUACTHBIM K TeOMETPUH U HENPUUACTHBIM». [[7Ish 3TOT0 yunTe/ 0 PeKOMeHAyeTCst TIoA0upaTh 3ajauu
MpaKTUUYeCKOro XapakTepa /Jisi pacCMaTpPUBaeMbIX Te€M, YUUTh JeTell CTPOUTh MaTeMaTUueCKre MO/ie/id PeaslbHbIX XKU3HEeHHbIX CUTYyal[|ui, MPOBOAUTD
BBIUMC/IEHUS U OLIeHUBATh a/]eKBaTHOCTb MMOTyUeHHOT0 pe3ysbrara. KpaliHe BayKHO MOAUEPKUBATh CBSI3W FeOMeTPHUH C APYTUMHU MpeaMeTaMy, MOTUBHMPOBATh
WCI0JTb30BaTh OMpe/ie/ieHrsl TeOMeTpUUYeCKUX (QUTyp U MOHATHH, 1eMOHCTPHUPOBATh MpUMeHeHH e MOoTy4YeHHbIX yMeHU B (JU3UKe U TeXHUKe. JTHU CBSI3U
HauboJiee sIpKO BU/IHBI B TeMax «BeKTopbl», « [pUTOHOMeTpUUeCKre COOTHOIIeHUs», «MeTos KoopauHaTt» U «Teopema I[Tudaropa».

MECTO YUEBHOI'O KYPCA B YYEBHOM ITJTAHE

CornacHo yueOHOMY TIaHY B 7-9 Kjlaccax u3ydaetcsi yueOHbIN Kypc «[eoMeTpusi», KOTOPBIN BKIFOYAeT C/IeYIOIIe OCHOBHBIE Pa3fieNibl CO/eprKaHus:
«[eomeTpuueckre GpUrypsl U UX CBOWCTBa», «/3MepeHre reoOMeTpUUYeCKUX BeIMUMH», a TaKKe «/]eKapTOBbI KOOPJUHATHI Ha MIOCKOCTH», « BeKTOpbI»,
«[IBWKeHUs TIII0CKOCTH» U «[Ipeobpa3oBaHus mogo0usi».

YueOHBIN I/1aH TIpelyCMaTprBaeT U3ydeHre reoMeTpun Ha 0a30BoM ypoBHe, 68 yueOHBIX uacoB B yueOHOM rofly, BCero 3a Tpu roga ooyuenust — 204 gacos.

COLJEP)XAHUE YUEBHOI'O KYPCA
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HauanbHble HOHATHS reoMeTpHu. Tqua, npsmMasi, OTpe30K, JIy4d. yron. BI/I,[LLI YIJ10B. BepTI/IKaJ'IbeIe " CMEXHbI€ YTIJIbI. BI/ICCEKTPI/ICa yria. .HOMaHaH,
MHOTI'OYT'OJ/IbHHUK. HapaJIJIeJILHOCTL " NIeprieH AUKYJ/IIPHOCTD IPAMBIX.

CummeTtpuuHsble ¢purypbl. OCHOBHBIE CBOWCTBA 0CEBOW CUMMeTpUU. [Ipumepsl CMMMeTPUM B OKpY KatollleM MUpe.
OCHOBHBIe TIOCTPOEHHS C TIOMOIIIBIO [IUPKY/IS U IMHeWKU. TpeyronbHUK. BricoTa, MeanaHa, OMcceKTpuca, UX CBOKCTBA.
PaBHOOe/ipeHHBII 1 paBHOCTOPOHHUM TPEYTro/MbHUKA. HepaBeHCTBO TpeyrobHHUKa.

CBoiicTBa 1 NMPU3HAKU paBHOOepeHHOro TpeyroabHUKa. [Ipr3HaKky paBeHCTBA TPeyrolbHUKOB.

CBolicTBa U NPU3HAaKU Napaslie/bHbIX NpsMblx. CymMMa yIJioB TpeyrojibHUKa. BHelHre yIiibl TpeyrobHUKaA.

[TpsimoyronbHbIN TpeyroabHUK. CBOMCTBO Me/iMaHbl MPSIMOYTO/IbHOTO TPEYTo/IbHMKA, IPOBeIEHHOM K TUIoTeHy3e. [Ipr3Haku paBeHCTBa NPSIMOYTO/IbHBIX
TPeyro/IbHUKOB. [IpsIMOYTO/IbHBIN TPEeyro/IbHUK C YIIoM B 30°.



HepaBeHcTBa B reoMeTpru: HEPaBEHCTBO TPEYTO/bHMKA, HEPAaBEeHCTBO O JI/IMHE JIOMAHOMW, TeopeMa 0 OosbliieM yrye 1 Oobliiell CTOpOHe TPeyrobHYKa.
[TepnieHAUKY/IIP U HAK/IOHHAS.

FEOMETPI/I‘—IECKOE MeCTO TOUeK. BI/ICCEKTPPIC& yria u Cepe,qI/IHHbII‘/JI rneprneHguKyJ/Idap K OTPe3KYy KdK reOMeTpruiyeCKre MeCTa TOUEeK.

OKPY)KHOCTB " KPYT, X0pJdad U JUaAMETP, UX cBolicTBa. B3anmHoe pacIiojioKeHrne OKpy>KHOCTH U HpHMOﬁ. KacarenbHas u CeKyllad K OKPpY>KHOCTH. OKPY)KHOCTL,
BITMCaHHAA B yT'OJI. BrrcanHasi u onvcaHHas OKPY>KHOCTH TPE€YyTro/IbHUKd.
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YeTbIpéxyrombHUKY. [TapasiesiorpaMm, ero Mpu3Haky v CBOMCTBA. YacTHBIE C/Tydyau TIapasiieiorpaMMOoB (TIPSIMOYTO/IBHUK, POMO, KBaZIpaT), MX MPU3HAKU U
cBoiicTBa. Tparerusi, paBHOOOKast TpareLysi, eé CBOWCTBa U Npr3HaKku. [IpsMoyrosbHas Tparewysi.

Mertop, yaBoenuss MefuvaHbl. LleHTpanbHas cuMMerpus. Teopema Pasneca ¥ TeopeMa O IPOIOPLIMOHA/IBHBIX OTPe3Kax.
CpeziHre TMHNAY TPeyroJibHUKa U Tpaneluu. LleHTp Macc TpeyrojibHUKa.
[Tomobue TpeyrombHUKOB, KO3 dureHT rogobus. [Tpr3Haku rnogobus TpeyronbHUKOB. [IprmMeHeHVe 0001s TTPY pellieHnHy MPaKTHYeCKUX 3azad.

CaoticTBa Tuioiajeil reomeTpruueckux ¢uryp. @opmysisl 715 IIOLA[U TPEYTOILHUKA, TapasuiesiorpaMmma, pomba v Tpaneruu. OTHOLIeHHe T101aiei
nozfo6HBIX GuUryp.

Brruncienue mioiazieil TpeyroJibHUKOB M MHOTOYTOIbHUKOB Ha KyleTuaToid Oymare.
Teopema ITudaropa. [IpumeHenne Teopemsl [1ndaropa npu perieHUM NpakTUYeCKUX 3azad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIJia MPSIMOYTOJbHOIO TpeyroibHUKa. OCHOBHOe TPUTOHOMETPUUYECKOe TOXKAeCTBO. TpuroHomerpryeckre GyHKLMU YIJIOB B
30°, 45° u 60°.

BrivicaHHbIe U LIeHTpa/IbHbIE YIJIbI, YTOJI MEXK/Y KacaTe/lbHOM U XOPAOU. YT/Ibl MEX/Y XOpJaMU M CEeKYyIIMMU. BriucaHHbIe ¥ OMTMCAaHHbIE YeThIPEXYTOTbHUKH.
B3anMHoe pacrniosiokeHre JByX oKpyxHocTeill. Kacanue okpyskHocTell. O61ijiie KacaTenbHbIe K IBYM OKPY>KHOCTSIM.
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CuHyc, KOCUHYC, TaHreHC yrioB oT 0 70 180°. OCHOBHOe TPUrOHOMETPUYECKOe TOXKIeCTBO. POPMYJIbI ITPHBEIEHUS.

PeliieHre TpeyrobHUKOB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. PellleHre MpakTHUeCKUX 3a7iau C UCIT0/Ib30BAHUEM TeOPEMbI KOCHHYCOB U TEOPEMBI
CHHYCOB.

ITpeo6pa3oBanue moo6wus. [TogoOre COOTBETCTBEHHBIX 3/IEMEHTOB.
Teopema 0 TIPOU3BEJIEHUH OTPE3KOB XOP/], TEOPEMBI O TIPOM3BEIEHUM OTPE3KOB CEKYIIMX, TeOpeMa O KBajjpare KacaTe/IbHOM.

BEKTOp, AJINHA (MO,E[YJ'IB) BEKTOpA4, COHAIllpaB/IeHHbI€ BEKTOPLI, IIPOTHUBOII0/I0KHO HAIlpaB/I€EHHbIE BEKTOPEI, KOJVIMHEeAPDHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,



orepaluu HaJ| BeKTopaMu. Pa3no)keHre BeKTOpa Mo [ByM HeKo/lJIMHeapHbIM BeKTopaMm. KoopavHaTel BekTopa. CKansipHOe pou3Be/ieHre BEKTOPOB,
TIpUMeHEeHHe [J/1s1 HAX0XKJeHUs JJIUH U YIJIOB.

[lexkapToBBI KOOPJMHATHI Ha IJIOCKOCTU. YpaBHEHUSs MPSIMOM U OKPY>KHOCTU B KOOP/IMHATaX, [lepeceyeHrie OKPY>KHOCTeH U MpsIMbIX. MeTo/ KOOpAUHAT U ero
NpYMeHeHue.

[TpaBuibHBIE MHOTOYTO/ILHUKU. [l/TMHA OKpY>KHOCTU. ['pasycHas v pajuaHHast Mepa yIyia, BbIYMC/IeHue JIJIMH LyT OKpy>KHocTel. [1owmaas Kpyra, ceKkTopa,
cerMeHra.

JIBI>KeHUs TIJIOCKOCTH U BHYTPeHHWe CUMMeTpuu ¢uryp (sreMeHTapHble nipefictaBieHust). [1apanienbHelid nepeHoc. IToBOpOT.

[IJIAHMPYEMBIE ITPEJIMETHEIE PE3Y/IETATBI OCBOEHNM S ITIPUMEPHONM PABOUEN ITPOI'PAMMEI KYPCA

OcBoenue yue6HOTO0 Kypca «I'eoMeTpusi» Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHuUs JO/HKHO 00ecTieunBaTh JOCTKEHHe CIeyHOIUX TTPeMeTHBIX
obpa3oBare/bHbIX Pe3y/IbTaToB:
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-Pacno3HaBark v3yueHHbIe reoMeTpUUeckre GUryphl, OTIPeJesisiTh X B3aMHOe PacrioyioykeHHe, 1300pakaTh reoMeTpuyeckre (GUrypbl; BBIMOTHITH UePTEXKU
T10 YC/IOBHIO 33/laud. VI3MepsTh JIMHelHbIe U YITIOBbIe BeJIMUMHBI. PelllaTh 3aiauy Ha BbIUKC/IeHNe JJIMH OTPe3KOB U BeJIMYUH YIVIOB.

- Oenatb rpyOyto OLeHKY JTMHEHHBIX 1 YIJIOBbIX BeJIMUMH MPeIMEeTOB B peaslbHOM KU3HH, pa3MepOB MPUPOAHBIX 00beKTOB. Pa3muath pa3Mepsl 3THX 00bEKTOB
T0 TIOPSIJIKY BEe/TUUUHBI.

- CTpOI/ITb yepTexxu K reOMeTpruueCKUM 3a/id4dM.
- [lonw3oBaTbCs MMPpHU3HAKAMU PABEHCTBA TPEYT'OJIbHMKOB, MCII0/Ib30BATh MMPU3HAKH U CBOICTBa paBHO6E,E[pEHHbIX TPeyroJIbHUKOB IIpH pellleHWH 3a4a4.
- HpOBO,[[I/ITb JIOTUUeCKHe paCCy>XaeHus C UCITI0/Ib30BaHHUEM I'eOMETPHUUECKHX TE€OpEM.

- [lonb3oBaTbCs TMPpHU3HAKaMHW DABEHCTBA IPAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM Me/laHbI, HpOBe'E[éHHOﬁ K TUTOTEHY3€ IPpAMOYT'O/IbHOT'O TPEYTOJIbHUKA, B
pemieHr reoOMeTpuuyeCKux 3a/aud.

- OnpesieniATh NMapaieTbHOCTD TIPSIMBIX C TIOMOLIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH ceKyijasi. OrpeiesisiTb TapasiiebHOCTh MPSIMBIX C TIOMOIIBIO PaBeHCTBa
PacCTOSTHUM OT TOYEK OLHOU IPsi- MOM 10 TOUEeK JPyroU MPsIMOU.

- Pemiate 3a71aum Ha KieTyaroii Oymare.

- [IpoBOAWTH BBIUKC/IEHUS] Y HAXOJWUTH UYMC/IOBbIE M OyKBEHHbIe 3HAUeHHs YIVIOB B TeOMeTPUYeCKUX 3aJadax C UCIOIb30BaHHEM CYMMBI YIJIOB TPEYTObHHUKOB 1
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHbIX TIPH MepeCeueHrH JBYX Mapaslie/IbHbIX MPSMBIX CeKylel. PeliaTh pakTHUeCcKre 3a/laud Ha HaXOX/eHe
YITIOB.



-BnagieTb NoHsAATHEM TeOMeTPUUeCKOTO MeCcTa ToueK. YMeThb Orpe/iesisiTh OMCCeKTPUCY YITia U CepeIMHHbIN MMePIeHUKY/ISP K OTPe3Ky Kak reoMeTpruyecKue
MeCTa TOYeK.

- ®OpMy/IMPOBAaTh OMpe/ie/ieHrsl OKPY>KHOCTH U KPyTa, XOp/ibl ¥ ItaMeTpa OKPY)KHOCTH, T0JIb30BaThCSl UX CBOWCTBaMH. YMeTh IIPUMEHSTh 3TH CBOWCTBA TIPH
peleHuH 3a7ad.

- ByiaieTh OHSATHEM OIMMCAHHOHN OKOJIO TPEYTO/IbHUKA OKPY>KHOCTU, YMETh HaXOAWUTh €€ 1jeHTP. [10/1b30BaThCst hakKTaMu O TOM, UTO OMCCEKTPHUCHI YIJIOB
TpeyroJibHYKa NepeceKkaroTcsl B OJHOM TOUKe, ¥ O TOM, UTO Cepe/IMHHbIe MepreH/IUKY/Ispbl K CTOPOHAM TPeyro/ibHUKa MepeceKaroTcsi B OHOM TOUKe.

- Bnagets noHATHEM KacaTe/IbHOM K OKPY>KHOCTH, T0JIb30BaThbCsl TEOPEMOU O NepPHeHAUKY/ISPHOCTH KacaTe/IbHOW U Painyca, MPOBEeIEHHOIO K TOUKe KaCaHUsl.
- [Tosib30BaThCs MPOCTEUIIIMMU TeOMeTpUUeCKUMU HepaBeHCTBaMM, MTOHUMATh WX MPaKTUUeCKU CMBICT.

- IIpoBOAUTHE OCHOBHBIE TeOMeTPUYeCKHe MOCTPOEHUS C TTIOMOLLBIO LIUPKYJIS U TMHEHKH.
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- Pacrio3HaBaTh OCHOBHBIE BU/bI YETHIPEXYTOJIbBHUKOB, UX 3JIEMEHTHI, [0/Ib30BaThCsl KX CBOMCTBAMU TIPU peLleHUH TeOMeTPUYeCKUX 3a/ad.

- [IpuMeHsITh CBOMCTBA TOUKM MepecedyeHrst Me[jiaH TPeyroyibHUKa (LjeHTpa MaccC) B pellieHrH 3a/iau.

- Bnagets noHsATHEM CpefiHel JIMHUU TPEYToJibHUKA U TpareLyy, TPUMEHSITh UX CBOMCTBA MPU pPellleHUuH reoMeTpuuecKux 3azau. [10/1b30BaTbCs TeOpemMoi
dasieca ¥ TeOpemMoOi 0 MPOMOPLIMOHAIBHBIX OTPe3KaXx, IPUMEHSTb KX [I/Is1 pellleHHs MPaKTUUeCKuX 3a/au.

- [IpuMeHsATh NpU3HAKK 1O00USI TPEYTOBHUKOB B PellieHHH reOMeTPUYeCKHX 3a7ad.

- [Tonb3oBarbcst Teopemoii [Tudaropa A5 pellieHusi reOMeTpUUYECKHX U MTPaKTUUeCcKUX 3a7au. CTPOMTh MaTeMaTUUeCKy0 MO/ieJib B TPaKTUUeCKUX 3a/jauax,
CaMOCTOSITE/IbHO JleflaTh YepTEX 1 Ha- XOAWUTb COOTBETCTBYIOLIUE [JTUHBI.

- BJ'[EIAETB MOHATHUAMHK CHMHYCd, KOCUHYCd U TaHI'€HCa OCTPOTO yIJia MPAMOYT'OJIbHOI'O TPEYIrOJ/IbHUKA. ITonb30BaThbCSl 3STUMU TMOHSATHSI- MU AJI pelieHud
MPpakKTUUeCKUX 3d/ay.

- Borumcath (pa3mMuHbIMU CIIOCOOAMM) TIUIONA/Ib TPEYTOIbHUKA M TI/IOIIAZI MHOTOYTO/IBHBIX (Uryp (Momb3ysich, Tie He0OX0AUMO, Ka/IbKY/IITOPOM).
[IpyuMeHSITh Mo/lyYeHHbIe YMeHUsI B TPaKTUUe CKUX 3a/iayax.

- BsiafieTh MOHATUAMY BITMCAHHOTO U LIEHTPaIbHOIO YIJIa, UCI0/Ib30BaTh TEOPEMbI O BITMCAHHBIX YITIAX, yIVIaX MEXY XOpZiaMH (CEeKYLMMU) U YITie MeXIY
KacaresJIbHOM U XOPZI0U IIPU peLlleHNH reOMeTpUYeCKUX 3azad.

- BnageTs NOHSATHEM OMKMCAaHHOTO YeThbIPEXYTO/IbHUKA, TPUMEHSTh CBOMCTBA OMMCAHHOTO YeThIPEXYT0/IbHUKA TIPU pPellieHrH 3a/iau.

- HpI/IMEHHTL Mo/TydyeHHbI€ 3HAdHHWA Ha ITPAKTHUKE — CTPOUTHL MdTeMaTHU4YeCKHe MOJe/In OJid 3a/id4 peaHLHOﬁ JKM3HHU U IIPOBOJWTH COOTBETCTBYHOIIHE
BbBIYHMCJ/IEHHS C IIPpUMEHEHHEM HOAO6I/I$I U TPUTOHOMETPUU (HOJIB3y51Cb, rae HEO6XO,Z[I/IMO, KaJ'Ibe']'IHTOpOM).
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- 3HaTb TPUTOHOMETpUYECKHe (DYHKIIMM OCTPBIX YIVIOB, HAXOAUTh C MX MOMOLLbIO Pa3/IMUHbIe 3/1eMeHThI NPSIMOYTO/IbHOTO TPEYTo/IbHUKA («peLleHre
TMIPSIMOYTOJTbHBIX TPEYTObHUKOB» ). HaXoAWTh (C TIOMOLIbIO Ka/IbKY/SITOpa) JJIMHBL U YIJIbI [/ HeTaO/IWYHbIX 3HauUeHUH.

- [lonb3oBaTbCs Cl)OpMYJ'IaMI/I rnpuBeAeHUs 1 OCHOBHBIM TPUT'OHOMETPHUYECKUM TOXAECTBOM [AJIA HAXOXKAEHUA COOTHOIIIeHU MEXAy TPUTOHOMETPpUUECKUMHU
Be/IMUYNHaAMMU.

- Wicnionb3oBaTh TeopeMbl CUHYCOB M KOCUHYCOB /IJIs1 HAXOXK/,eHHs1 Pa3/IMUHbIX 37IeMEeHTOB TPeYro/lbHUKaA («pelleHue TPeyrojJbHUKOB» ), IPUMEHSITh UX IPU
pelleHNY TeOMeTpUYeCcKuX 3azay.

- Briapets noHsiTvsiMU TipeoOpa3oBaHUs 110j00HsI, COOTBETCTBEHHBIX 3/IEMEHTOB MoJ00HBIX (uryp. ITomb30BaThCst CBOMCTBAMHU 000U TPOM3BOIBHBIX (PUTYD,
YMeTb BBIUMC/ISITh [JIMHBI M HAXOJUTb YIJIbI y TI0A00HBIX (uryp. I[IpumMeHsITh CBOWCTBA 1MO[00KST B MPAKTUUECKUX 3a7ladaX. YMeTb IPUBOUTE PUMephI
MoZI00HBIX (DUTYP B OKPYIKAIOIIIEM MUPe.

ITonb3oBaTbCs TeopeMaMHu O IIpOu3BeleHHUK OTPE3KOB XOPJ, O IpOoru3BejeHNKU OTPE3KOB CEKYLIUX, O KBaJpaTe Kacare/lbHOM.

- [lonb3oBaTbCs BEKTOPdMH, TTOHUMATh UX FeOMETpI/I‘-IeCKI/Iﬁ n d)HBquCKI/Iﬁ CMBICJI, IIPUMEHATHL UX B PEIIEHHUU I'eOMEeTPUUYECKUX U CbI/IBI/IIIECKI/IX 3aa4.
HpI/IMeHHTb CKaJ/IIpHOE MMPpOHr3BeAeHEe BEKTOPOB [AJId HAXO0XXAEHUA OJIMH U YIJIOB.

- ITonb3oBarbLCs METOA0OM KOOPAWHAT Ha IVIOCKOCTH, TIPUMEHATH €ro B pellieHrUH reOMeTPUUYeCKUX U INTPaKTUYeCKHUX 3d/1a4.

- BJIaAETb MOHATHUAMMU IIPABUJIBHOT'O MHOI'OYT'OJIbHUKA, AJIMHBI OKPY>KHOCTH, AJIMHbLI AYTYU OKPY>KHOCTHU U pa,I[I/IaHHOI\/JI Mep&I yIJla, YMETb BBIUUC/IATH IJIOLdAb
Kpyra " ero yacTe. HPI/IMEHHTB Mo/siydyeHHbI€ YMEHUA B MPAKTUUECKUX 3aJdddX.

- Haxoputb ocu (WM LIeHTPbl) CUMMeTpUU GUTYD, IPUMEHSITb ABVXKeHUs TJIOCKOCTH B TIPOCTEMIIINX CTyuasix.

- [IpyuMeHsITh OMy4YeHHbIe 3HAHUS Ha MPaKTHUKe — CTPOUTb MaTeMaThyecKre MOJeH AJisl 3a/jau peajbHOU )KU3HU U POBOJUTH COOTBETCTBYIOIIIME
BLIUMCJIEHUS C TIPUMeHeHreM Moi00usi ¥ TPUroHOMeTpruUeCcKuX (yHKLUH (TT0b3YsCh, Te Heo0X0AUMO, KalbKy/ISITOPOM).

TemaTuueckoe MylaHUpOBaHUe 10 TeOMEeTPUH
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Pa3pen

Tema, ocHOBHOe coaep>XaHue 1Mo TeMaM

KosmmuecTtB
0 YacoB




I'nasa I. HayanbHbIe reoMeTpHUUYeCcKHe CBe/JeHUs
1. Tlpsimas u otpe3ok. JIyu u yron

1. 2. CpaBHeHUe OTPe3KOB U YIJIOB 11
3. U3mepeHue oTpe3koB. I3mepeHue yrios
4. IleprieHuKy/IsIpHbIE NIPSIMbIe
I'nasa II. TpeyronbHuKuU 18
2.1 Ilpu3HaKu paBeHCTBA TPeyro/ibHUKOB
1. IlepBeIiA, BTOPOU U TPeTUM NIPU3HAK PaBEHCTBA TPeYTrO/IbHUKOB 11
2. 2. MepuaHbl, OMCCEKTPUCHI U BBICOThI TPEYTroJbHUKA
2.2. PemieHwue 3aga4
1. PeweHue 3a7jau Ha TTIOCTPOEHUE 7
2. PereHue 3a/au Ha NpYUMeHeHUe NIPU3HAKOB PaBeHCTBA TPeYrO/IbHUKOB
I'nasa III. Ilapa/ie/sibHbIe IpSAIMBbIe 13
3.1 IIpu3HaAKyU napaiie/IbHOCTH MPAMBIX

3. 1. IlpusHaku napasie/IbHOCTH NIPSMBIX JBYX IPSMbIX 7

2. AKcuoMma napasuie/IbHOCTY NPSAMBIX
3.2. Perenue 3azau 6
I'naBa IV. CooTHOLIEeHUsI MeXAy CTOPOHAMH U yIr/laMH TPeyrojibHUKa 20

4.1 CooTHOLIEHUA MeXAY CTOPOHAMM U yI/IaMH TPeyroJibHHKa
1. CyMMa yrJI0B TpeyroJibHUKa

4. 2. CooTHo1IeHYsI MeXly CTOPOHaMU U YIJIaMU TPeyro/IbHUKa 10

3. [IpsimoyrosibHBIE TPEYTrO/IbHUKU

4.2 PeueHue 3a7jay Ha TIOCTPOEHUE
1.ITocTpoeHue Tpeyro/jbHUKA 10 TPEM 3/1eMeHTam 10

2. PellieHue 3a/1a4

5. IToBTOpenue. Pemienue 3apau 6

1. TloBTopeHnue 110 TeMe "HauasbHble reOMeTpUYECKHe CBeleHns "

2. TloBTtopenwue 1o Teme "TIpr3HaKy paBeHCTBA TPEYroJbHUKOB. PaBHOOeApEHHBIN TPeyro/bHUK '




3. Ilosropenue 1o Teme "[lapasiesnbHble TIpsaMble”
4. IloBropeHue 1o TeMe "COOTHOLIEHUSI MeXKy CTOPDOHAMU U yIJlaMU TPeyro/IbHUKa
5. IloBTopeHue 1o Teme "3azauu Ha OCTpOeHUe"

NTOIo 68

9 kj1acc

Pazgen

Tema

KommuecTBO
4acoB

BBopaHoOe noBTOpEeHME

2

I'nasa IX. BekTopsbl
1. TlonsiThe BekTOpa
2. CroxeHHe U BblUMTaHUE BEKTOPOB
3. YMHOXeHHe BeKTOpa Ha YMCiIo.
4. IlpyMeHeHHe BEeKTOPOB K pelleHUIO 3aau

12

I'naBa X. Metop KoopjuHaT
1. KoopauHatbl BeKTOpa
2. Tlpocrelilive 3a1auM B KOOpAUHATaX
3. YpaBHeHUsI OKPYKHOCTU

10

I'nasa XI. CooTHOLIEHHA MeXAY CTOPOHAMH M yI/IaMH Tpeyro/ibHUKa. CKa/isipHoe NIpou3Be/jeHre BeKTOPOB
1. CuHyC, KOCUHYC, TAaHT€HC, KOTaHI'eHC yrJia
2. CooTHOLIEeHUs MeXXJy CTOPOHaMU U yT/laMH TPeyroJIbHUKa
3. CkasisipHOe Npou3BeJeHe BeKTOPOB
4. Pemenve 3a7a4

14




I/ Tema ypoka [ata 1o riany DaKkTUUeCKU

I'naBa 1. HauyanbHble reomerpuueckue csejenns (11 4)

@®opmy/MpoBaTh OIpeie/leHns U WUTIOCTPUPOBAaTh NOHATUS OTpe3Ka, Jy4a; YIJa, IpSIMOrO,

OCTpOTrO, TYTOTO U Pa3BepHYTOr'0 YI/IOB; BEPTHUKA/JLHBIX U CMEXHBIX YIJIOB; OMCCEKTPUCHI

yrJjia, CepeiuHbI orpe3ka. OObACHUTE Kakue (PUTypbl Ha3bIBAIOTCSI PABHBIMHU. dopMmyMpoBaTh 1
[l0Ka3blBaTb  TeOpeMbl, BbIpaKarollye CBOMCTBA BePTUKAbHBIX U CMEXHBIX YTI0B. OOBSICHUTh KaKue
TIpsIMble Ha3bIBAOTCS TepIIeHNKY/IIPHBIMY;

(opMyiMpoBaTh ¥ 0OOCHOBBIBATb YTBEPXK/JEHUE O CBOWCTBE  [IBYX IPSIMBIX, TIePIIEHAUKYJISPHBIX K
TpeTbel. Pemmats 3a1aun, CBA3aHHbIE C 3TUMM IPOCTEHIINMU

¢urypamu.  PerynatvBHBIE: OLleHMBaTh NPaBUIbHOCTD BBIMIOJTHEHUS [IeICTBUII Ha YPOBHE

aZleKBaTHOW  PeTPOCIeKTUBHOM OLleHKU. [103HaBaTenbHble: CTPOMTh  peuyeBOe BbICKa3blBaHUe

YCTHOM M MMCbMEHHOU (popMe. KoMMyHHUKaTUBHBIE: KOHTPOIMPOBATH [1eHCTBUS NapTHepa.

12

I'naBa X1V. Haua/nbHbIe CBeJeHUS U3 C’][‘?SgMETpI/II/I
[Ipsimast v OTpe3oK .

1. MHOrorpaHHuKY
JIy4 u yron 2. Tena v noBepxHOCTH Bpauierif

CpaBHeHue OTpe3KOB U YIJIOB 9.09

ViamepeHre OTpPe3KOB 14.09

PeluieHue 3az1au 1o teme “M3MEPEW5§_EAW 16.09

V3mepeHue yrioB 21.09

CwmerxHble ¥ BepTHKa/ibHbIe yIibl IloBTOpenue. Pemenue 3agau23.09

Tlepren AHKsz&)Hb%hmf‘éIFOHLHHKOB 3ameuaTe/bHbIE TMHUY & (JQUKU TPeYro/IbHUKa

O (N [UN|WIN| -

Peuteryte 3aa4. 1104r0TOBKA K KOHTPOMRHOM pabote “o . 130.09 ° 7 77
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I'nasa I1. Tpeyronbuuku (18 u)

OOBSCHSATD, Kakasi pUrypa Ha3bIBaeTCst TPeyroIbHUKOM, YTO TaKOe BepIWHBI, CTOPOHBI, YTJIbl U

riepumMeTp TPeyTroJibHUKa, KaKO# Tpeyro/ibHUK Ha3bIBaeTC paBHOOEIpeHHbIM, H300paXkaThb

pacIio3HaBaTh Ha YEPTeXe TPEYTOJbHUKU U UX 3/1eMeHThbl .O0BSICHUT KaKHe OTPe3KH Ha3bIBAHOTCS

MeZIMaHOM, OMCCEeKTPUCON U BBICOTOM TpPeyrojbHUKA. V300paskaTh MPSMOYTOJIbHBIM, OCTPOYTO/IBHBIH,

TYIIOYTO/IbHBIN, paBHOOEZIPEHHBIN, PABHOCTOPOHHUI TPEYTOJIbHUKH; BBICOTY, MeIUaHy, OUCCEKTpUCY

TPeyTroJibHUKa. dopmyMpoBaTh oripejie/ieHle paBHbBIX TPEyTOJIbHUKOB.

dopmynupoBaTh Y I0Ka3bIBaTh TeOpeMbl O TIPU3HAKaX paBeHCTBA TPEYTO/IbHUKOB.

dopMyTUpoBaTh Y I0Ka3bIBaTh TEOPEMBI 0 CBOMCTBaxX paBHOOePeHHOT0 TPeyrobHUKA.

dopmynupoBaTh oripejie/ieHHe OKPY)KHOCTU; 00BSICHUTD, UTO TaKO€ LIEHTP, pPajInyC, XOpZAa W JUAMETD
OKPY’KHOCTH; pelllaTh MPOCTeHIIIie 3a/jauld Ha MocTpoeHue. PeliaTh 3aJjauu Ha

TOCTPOEHNUe, 0Ka3aTe/TbCTBO Y BbIUMC/IeHUs. BblenaTs B yC/IOBUM 3a/jaud yC/IOBHEM 3aK/toUyeHue.

Omnumpasicb Ha yCJI0BHe 3a/1auM,lIPOBOIUTh HeOOXOANMbIe OoKa3aTelbHble  paccykiaeHus. CorocTaB/siTh

TeMdTnueckKoe
KJ/1dCC




KaneHaapHoO-TeMaTU4YeCckoe niaHnpoBaHne 9 Knacc

Ne /it Tema ypoka




[Hara o daKkTUYeCcKu

I/1aHY
BegoodHoe nosmopeHue (2u)

1 BsogHoe noBTopeHue. TpeyrojsHUKU 2.09

2 YeTbIpexyroJbHUKU. 7.09

Bexkmopbi (12u)
@®opMHpoBaTh OnpeZie/ieHNst ¥ WITIOCTPUPOBATh MOHATHE BEKTOpa, JJ/IMHbI (MOZAY/Is1) BEKTOpa,
KOJ/IMHeapHbIX BEKTOPOB, PaBHbIX BEKTOPOB.
BhINOMHATE onepanuu Hajl BEKTOpaMHu.
@DopMy/IMpOBaTh U J0Ka3bIBaTb CpeHEN JIMHUM TpamneLy.
Pematk 3a1au Ha IOCTPOeHMe, [10Ka3aTe/bCTBO U BBIUMC/IEHUS.
BBINOTHATE NPOEKTHI 10 TeMaM MCII0/Ib30BaHUsI BEKTOPHOT'O MeTO/a MPU peLleHnH 3a/a4 Ha
BBIUMCJIEHUS U [l0Ka3aTe/bCTBa.
BblzienTh B yC/10BUY 33/la4M YC/IOBYE U 3aK/IIOUeHMUe.
MogenvpoBaTh yC/I0BHe 3a/jauul C IOMOILBIO YepTeka U PUCYHKA, IPOBO/IUTh [IOTIO/IHUTE/IbHbIe
TIOCTPOEHHUS B X0/le pellieHusi. BriiesiATh Ha uepTe)ke KOHPUTypaLu, HeoOX0oAuMble Jist
NpoBeJieHrs1 000CHOBAHMM JIOTMYeCKUX I11aroB pellieHusi. VIHTeprnpeTHpoBaTh MO/TyYeHHbIN
pe3y/bTaT U COMOCTAaB/IATh €ro C yCJI0BUeM 3a/auul.
Bocnpon3BoaUTh 1 UCII0/1b30BaTh (POPMYJ/IUPOBKY OIpe/ie/leH|H, KOHCTPYHMPOBaTh HEeC/I0KHBIe
orpe/ie/IeHUs1 CAMOCTOSITe/IbHO

3 ' ITonsaTre BekTOpa. PaBeHCTBO BEKTOPOB 9.09
4 . OTKn1a/ibIBaHKe BeKTOpa OT IaHHOM TOYKU 14.09
5 CymMa JIBYX BEKTOPOB. 3aKOHbI CJIOJKEHUsI BEKTOPOB. 16.09
6 CyMMa HeCcKOJIbKUX BeKTOPOB 21.09
7 ' Borunuranue BeKTOpOB 23.09
8 Pemenne 3amau o teme «CiioyKeHre U BbIYUTaHUE 28.09
‘ | BeKTOPOB».
9 ' IIpousBegeHre BeKTOpa Ha 4MCIIO. 30.09
10 ' IIpousBegeHre BeKTOpa Ha 4MCIIO. 5.10
11 ' [IpriMeHeHKe BEKTOPOB K PeLIeHHI0 3aau 7.10
12 CpepHsist TMHUS Tparnenuu 12.10
13 IToArOTOBKA K KOHTPOIBHOM paboTe 1o TeMe «BeKTopbI» 14.10
14 KonTposbHas pabota Ne 1 110 TeMe «BeKTOpbI» 19.10

Memoo koopounam (10u)




OOBSICHITb ¥ WITFOCTPUPOBATH TIOHSITHE ZIeKapTOBOM CUCTEMbI KOOD/UHAT.

BbIBOgUTD ¥ UCI10/1b30BaTh (POPMYJIbI KOOPAUHAT CepeJUHbI OTPe3Ka, PACCTOSIHUSI MEXY BYMsI
TOUKAMH TJIOCKOCTH, YPaBHEHUsI MPSIMOU U OKPY>KHOCTH.

BBINOTHATE POEKTHI 110 TEMaM MCI0/Ib30BaHUsl KOOPAUHATHOTO MeTO/a MPH pelleHnH 3a/ja4 Ha
BBIUKC/IEHUS U [J0Ka3aTelbCTBa.

BobiuncnsTe A/iMHY ¥ KOOpAUHAThI BEKTOPA.

Pemath 3a1aum Ha MOCTPOEHUe, [J0KA3aTeIbCTBO U BbIYMC/IEHUS.

BbiiesiITh B yC/IOBUM 33/lauM YC/I0BHE U 3aK/IIOUEHHe

MogenupoBaTh YC/I0BUe 33/jJaui C TIOMOIIbIO YepTeyka U PUCYHKa, POBOJUTH JOMOTHUTE/IbHbIE
TIOCTPOEHMS B X0/le pellieHusi. BuiiesiATh Ha uepTe)ke KOHPUTypaLu, HeoOX0AuMbIe JJist
TIpOBe/ieHNs1 000CHOBAHMM JIOTHUECKUX I1aroB pellieHus. VIHTeprpeTUpoBaTh MOyYeHHbINA
pe3yJIbTaT U COMOCTaB/IATh ero C yCJIOBUEM 3a/lauM.

Bocrnpon3BoguTh U MCI0/1b30BaTh (HOPMYIUPOBKY OTpefie/ieH!i, KOHCTPYHPOBATh HeCI0XHbIe
oripejie/ieHUsi CaMOCTOSITeNTbHO. Bocripon3BoguTh GOpMyIMPOBKY U [J0Ka3aTebCTBA N3yUeHHbIX
TeopeM, TIPOBO/IUTH HEC/IO)KHbBIE I0Ka3aTe/TbCTBa CaMOCTOSATETbHO, CChIIAaThCS B X0/le 000CHOBAHUH
Ha Orpe/ie/ieHus], TeOpeMbl, aKCOMBI

1.

15 Pabora Haz ombkamu. Pa3sioykeHre BEKTOPOB TI0 IBYM 21.10
HEeKOJI/IMHeapHbIM BeKTOpaM

16 KoopauHatel BeKTOpa. 26.10

17-18 | Ilpocreimme 3aau B KOOpAHATaxX 28.10

9.11

19 Peluienue 3a:au MeTo10M KOOPMHAT 11.11

20 YpaBHeHUe OKPYKHOCTU 16.11

21 YpaBHeHue npsiMon 18.11

22 Pemenue 3amay 1o temMe «YpaBHeHUE OKPYKHOCTH U 23.11
TIPSIMOM»

23 [ToAroToBKa K KOHTPO/IbHOM paboTe 110 TeMe «MeTof 25.11
KOOD/ZIMHAT»

24 KonTposnbHas pabota Ne 2 110 TeMe «Metoa KoopauHat». | 30.11

CooTHo1IeHHe MeXAY CTOPOHAMH U yIjlaMH TpeyrojbHUKa. CKalfgpHoe Npou3Be/eHue
BeKTOpoB (14 1)
@®opMUpoBaTh ONpejie/ieHNst ¥ WITFOCTPUPOBATh MIOHATUS CUHYCa, KOCUHYCA, TaHIeHCa ¥ KOTaHTeHca
octporo yrja. ®opMynrpoBaTh U JOKa3bIBaTb TEOPEMbI CUHYCOB U KOCHHYCOB.
HaxoauTe yron Mexx1y BeKTOpamH.




dopMmyIMpoBaTh OrpefiesieHue CpefiHel TMHUU TPeyrobHUKA, CpeJiHel IMHUM TpareLyy,
pacrio3HaBaTh U U300pakaTh UX Ha UepTeXKax U PUCYHKaX.

Pemath 3ajaun Ha IpUMeHeHHe, 10Ka3aTe/IbCTBO U BBIYMC/IeHUs. MozeMpoBaTh yC/I0BHUe 3a/iauk C
MOMOLIbIO YepTeXKa U PUCYHKa, POBOJIUThH JOIOJ/IHUTE/IbHbIE IOCTPOEHUS B X0/ie

perieHust. BeigensiTb Ha uepTexxe KOH(GUTyparuy, HeoOX0JUMbIe /IS TPOBe/ieHNst 000CHOBaHUH
JIOTUUeCKUX 111aroB pellieHus. VIHTepripeTUpOBaTh MOTy4YeHHbIN pe3y/bTaT U COTOCTABIISATh €0 C
yCJIOBHEM 33/lauMl.

Bocrnpon3BoauTh U MCI0/1b30BaTh (HOPMYIUPOBKY OTpe/ie/ieHi, KOHCTPYHPOBATh HeCI0XHbIe
oripe/iesieHUs1 CaMOCTOSITeNIbHO. Bocripon3BoguTh GOpMY/IMPOBKY U [J0Ka3aTebCTBA N3yUeHHbIX
TeopeM, TIPOBOJUTH HEC/IOXKHbBIe I0Ka3aTe/TbCTBa CaMOCTOSATEIbHO, CChIIAaThCS B X0/le 000CHOBAHU
Ha Orpe/ie/ieHus], TeOpeMbl, aKCOMBI

25-27 | Pabota Haj ommbkamu. CUHYC, KOCUHYC, TaHTeHC, 2.12
KOTaHI'eHC yrJjia 7.12
9.12
28 Teopema 0 1710111811 TPEYTrOJIbHUKA. 14.12
29 TeopeMbl CHHYCOB U KOCUHYCOB. 16.12
30-31 | Pemenue TpeyrojibHUKOB 21.12
23.12
32 Vi3mepuTe/ibHbIE pabOTHI. 28.12
33 O606mmenne no Teme «CoOTHOIIEHUSI MeXAy cTopoHamu U1 | 11.01
yIJIaMU TPEYToJIbHUKa»
34 CkansipHOe IpOU3Be/ileHNe BEKTOPOB 13.01
35 CkaJisipHOe TpOoM3Be/ieHre B KOOPAMHATax 18.01
36 [IpriMeHeHVe CKaISIpHOTO MPOKM3BejeHNs] BEKTOPOB K 20.01
peLIeHuIo 3a/1au
37 [ToAroToBKa K KOHTPO/IbHOM paboTe 110 TeMe 25.01

«CoOTHOLIeHHe MeXy CTOPOHaMU U YIJlaMU
TpeyroyibHUKa. CKa/sipHOe NPou3Be/ieHre BeKTOPOB»

38 KontponbHas pabora Ne 3 1o Teme «CooTHomeHue Mexay | 27.01
CTOPOHAMHU U yrjlaMu TpeyroJibHUKa. CKassipHoe
TIpOr3Be/leHre BeKTOPOB».

J/IMHA OKPYXHOCTH M IUIOINA/AbL Kpyra (124)
PacriosHaBaTh MHOTOYrO/bHUKY,  (QOPMYJMpOBaTh  OMpejie/ieHue W TNPUBOUTH  MPUMEPHI
MHOT'OYT'OJIbHUKOB. ©OpMy/IMPOBaTh OIpeie/IeHUs] [IOHSTHM, CBSI3aHHBIX C OKPY>KHOCTBIO.




UccnepoBaTh CBOMCTBA MHOTOYTO/TBHUKOB C TTOMOILbE) KOMITBIOTEPHBIX IPOTPaMM.

N306paskaTh 1 (hOpMYIMPOBATH OTIPe/ieIeH s BIMCAHHBIX U OMHMCAHHBIX MHOTOYT'OJTbHUKOB.
®opMyMpOBaTh U [J0Ka3biBaTh TEOPEMbI O BIIMCAHHOW Y OMMCAHHOW OKPY>XHOCTA MHOT'OYTOJIbHHKA.
WccnenoBaTh cBoMCTBa KOHGUIypalLvid, CBSI3aHHBIX C OKPY’KHOCTBIO, C TIOMOILbI0 KOMITbIOTEPHBIX
Mporpamm.

Pemath 3alaun Ha NMpUMeHeHUe, [0Ka3aTe/lbCTBO U BbluMC/IeHusl. Mo/jenMpoBaTh yCI0BUe 3aJjaud C
MOMOIIbI0  YepTeka W PUCYHKA, IPOBOAUTH AOTMOJHUTE/IbHbIE  TIOCTPOEHUsI B XOfe
peliieHys. BoijiesiATh Ha YepTexke KOHGUryparuu, HeoOXoAuMble Jisi MPOBeJeHUsi 000CHOBaHUI
JIOTUYECKUX I11aroB pellieHus. VIHTepripeTUpOBaTh MOJyUeHHbI pe3y/bTaT U COMOCTaB/ATH €ro C
yCJ/IOBUEM 3a/lauM.

Bocrnipon3BoguTh U MCI0JIb30BaTh (DOPMYUPOBKH  OTpefie/ieHui, KOHCTPYHPOBATh HeCIOXKHbIe
orpefieJieHUs1 CaMOCTOsITe/IbHO. Bocripou3BoauTh (OPMy/IMPOBKM W [J0KAa3aTe/lbCTBA M3yUeHHbIX
TeopeM, MPOBOAUTE HECJIO)KHbIE JI0Ka3aTelbCTBA CAMOCTOSITE/TBHO, CChIIATHCS B X0/ie 000CHOBaHUMN
Ha oripe/ie/ieHus], TeOpeMbl, aKCOMBI

39 Pabora Haz ombkamu. IIpaBrsibHbIE MHOTOYTOJIbHUKH. 1.02

40 OKpY’>KHOCTb, OIUCAHHast OKOJIO IPaBU/IbHOTO 3.02
MHOT'OYTO/IbHUKA M BIIMCAHHAs B NTPaBUIbHBIN
MHOT'OYT'OJIbHUK

41 DopMyibl AJ1s1 BBIUMC/I€HUS TI/I0Laju [IPaBU/IBHOTO 8.02
MHOT'OYT'0JIbHUKA, €r0 CTOPOHBI U PaJilyCa BIIMCAaHHOU
OKDPY>KHOCTH

42 Perienue 3azau o teme «IIpaBuibHble MHOTOYTOIBHUKW» | 10.02

43 [nviHa OKpY>KHOCTH 15.02

44 PerteHue 3az1au 1o TeMe «/ljiiHa OKpY>XKHOCTH» 17.02

45 [1yomaap Kpyra ¥ KpyroBoro cekropa 22.02

46 Perienue 3az1au ro teMe «Ilnomjages Kpyra ¥ KpyroBoro 24.02
CEeKTOpa».

47 O060611eHue 110 TeMe «/IMHa OKpY>XHOCTH. [Loijazb 1.03
Kpyra»

48 Perienue 3azau o teme «/nvHa okpykHocty. [nomaaes | 3.03
Kpyra»

49 [ToAroToBKa K KOHTPO/IBHOM paboTe 110 TeMe «/[mMHa 10.03
OKpy>XHOCTH. ILy10111a4p Kpyra»

50 KontponbHas pabora Ne 4 o Teme: «/InmvHa okpyxHoct. | 15.03

[1omaze Kpyra».




JABmxenue (6 u)
[TonsiTHe ABYKEHUS1. TTapaslie/lbHbIA IepeHoC U NoBOpoT. PellieHure 3azau.
CTpouThb paBHbIe U CUMMeTPUUHbIe PUTYPHI, BBITIO/IHATE Tlapasuie/bHbINA TTePeHOC U TIOBOPOT.
WccnenoBaTh CBOWCTBA ABMXKEHHS C TIOMOILbIO KOMIIBbIOTEPHBIX TIPOrPaMM.
BBITIOMHATL TIPOEKTHI 110 TEMaM reoMeTPUYeCKUX MpeoOpa3oBaHUi Ha MIOCKOCTH.

PeliaTh 3a/1auy Ha JJ0Ka3aTebCTBO U BLIUMC/IEHUS] BhIZIe/SITh B YC/IOBUH 3a/jau YC/IOBUE U
3ak/moueHre. OnUpasich Ha YC/IOBHE 3a/iauu, TPOBOJUTL HEOOXO/IMMbIe [J0Ka3aTe/TbHbIe
paccy>KieHusl.

MopenvpoBaTh yC/IOBUe 3a/laud C TIOMOLLBIO UepTeXka U pUCYHKA, POBOJUTD [IOTIOJIHUTETbHbIE
MOCTPOEHHSI B XO/[e PelleHMUs.

Bocnpon3BoaUTh 1 UCI0/1b30BaTh (POPMYJ/TUPOBKY OTpe/ie/IeH|, KOHCTPYHPOBaTh HECI0XKHBIe
oIpe/ie/IeHUs1 CAaMOCTOSTeIbHO. BocriponsBojuTh (POPMYIMPOBKHY U [JOKa3aTe/IbCTBA U3yUeHHbIX
TeopeM, ITPOBO/IUTH HEeC/IOXKHBIe /J0Ka3aTelbCTBa CaMOCTOSATEIbHO, CChIIAaThCsl B X0Zie 000CHOBaHUIM
Ha OIpe/ieJIeHNs], TeOPeMbl, aKCUOMBI

51 PaboTa Haz ommbkamu. [ToHSITHE ABU)KEHUS. 17.03

52 [TapasienbHBIN epeHocC. 2903

53 [ToBopOT. 31.03

54 Pertienue 3a/1au 1o TeMe «[lapaienbHbIi MepeHocC. 5.04
[ToBopoT»

55 [ToaroToBKa K KOHTPOJILHOM paboTe 1o Teme «/IBrxkeHue» | 7.04

56 KontpospHast pabota Ne 5 o Teme: «/IBrkeHMe». 12.04

HauanbHble cBeieHus U3 cTepeomerpuu (4 4)
Ky0, napannenenuries, mpu3ma, nupamuia. [Ipumepsl ceuenuid. [1pumepsl
pa3BepToK. O6beMbl TeJl.
MmHororpaHHuKu. Tea v TIOBEPXHOCTH Bpall[eHUs
BBINOTHATE IPOEKTHI TI0 TeMaM TeOMeTPHUUeCKHX Mpeobpa3oBaHUi Ha TVIOCKOCTH.
Peruate 3a1aum Ha Zl0Ka3aTebCTBO M BIUUC/IEHUsI BoilesiiTh B yC/I0BUM 3a/,a4uU
yC/I0BHe U 3ak/toyeHre. Onypasich Ha yC/IOBUE 3a/jauu, TPOBOJUTL HE0OXO[UMbIe
JlOKa3aTe/IbHble PaCCy K eHUsl.
Bocnpor3BoauTh 1 UCI0/b30BaTh (hOPMYJTUPOBKU
orpeiesieHUH, KOHCTPYHMPOBATh HeC/I0XKHbIe OTpezie/ieHUs] CAMOCTOSITETbHO.



57 Pab6oTa Haz ommbkamu. TIpeiMeT CTepeoMeTpHH. 14.04
MHuororpansuk. [Ipusma.

58 [Mapannenenunen. O6bem Tesna. [Tupamuza 19.04
59 LWauHAp U KOHYC 21.04
60 Cdepa u 1miap 26.04
AKCHOMBI IIVIAHUMeTPHH (24)
61-62  O6 akcroMax reoMeTpur 28.04
5.05

HToroBoe noBTopeHue (6 1)
IToBTOpenune. HauanbHble reoMeTpruuecKkre cBefieHurs. [1apasienbHble psamble.
OKpy>KHOCTB.
HauanbHble reometprueckue csefienys. [lapaniensHblie ripsmele. TpeyroyibHUK.
YeTblpexyrojbHUKU. BeKTopkl.
Perate 3a1aum Ha Zl0Ka3aTebCTBO M BbIUKUC/IEHUsI BoizlesiiTh B yC/I0BUM 3a7,a4uU
yC/I0BHe U 3aktoyeHre. Onypasich Ha yC/IOBUE 3a/jauv, TPOBOJUTL HE0OXO[UMbIe
JlOKa3aTe/IbHble PaCCy K[ eHUsl.
Bocnpor3BoauTh 1 UCI0/b30BaTh (HOPMYJTUPOBKU
orpeiesieH!H, KOHCTPYHMPOBATh HeC/I0XHbIe OTpezie/ieHUs] CAMOCTOSITETbHO.
MopenvpoBaTh yC/I0BUe 3a/iaui C ITIOMOLLBIO YepTexa 1
PUCYHKa, IPOBOJUTH JOTIO/THUTEIbHbIE TTOCTPOEHUS B X0/l pelleHus!.

63 IToBTOpeHue 1o Teme «HayasbHble reoMeTpuyecKye 10.05
cBeZieHUs1», «[lapaienbHble NpsiMbie»

64 [ToBTOpeHue no teme «TpeyrosbHUKU» 12.05

65 [ToBTOpeHUe 1o TeMe «YeTbIpexyrobHUKN» 17.05

66 IToBTOpeHue no teme «OKpPYKHOCTb», «Ilnoianb», 19.05
«BekTopel. MeTog KOOpAUHAT»

67 [IpomexxyTouHas arTecTaLys 24.05

68 O06o01aroIIMH YPOK 26.05

Teometpust 7 — 9. YueOHUK /7151 0011je00pa3oBarenbHbIX yupexxaenuid. / JI.C. AtanacsiH, B.®. Byty3os, C.b. Kagomues, O.I.ITo3usk, M.U. FOguHa. /
M.: ITpocsemenue, 2019.

[Iporpammel no reometpuu A1 7 — 9 kiacca. Asrop JI.C. AraHacsH.



AtaHacsH, JI.C. VI3yueHue reoMeTpud B 7-9 Kil.: MeToguueCcKre pekoMeHauuu A yuuress / JI.C. Aranacss, B.®. bytysos, FO.A. I'naskoB u p. —M..:
IIpocsemenue, 2019.

TeomeTpust: pabouast TeTpab: 7 Ki. /J1.C.AtaHacsiH, B.®.Byty308, FO.A.I'na3koB, N.1.FOauna. — M.: TIpocBeirienue, 2019.

IwupakTrueckurie MaTepHasbl TI0 TeOMeTpUH: 7 Kiacc: K yueOHUKy JI.C. AtaHacsiHa u Ap. «I'eometpus 7 — 9 Knaccel» / H.B. MenbHuKOBa, I A. 3axapoBa. —
M.: N3paTenbCcTBO «IDK3aMeH», 2019

3BaBuy, JI.W. TecTsl 110 reoMeTpuu. 7 kiacc : K yue6Huky JI.C.AtaHacsiHa, B.®.byTy30Ba, C.b.KagomiieBa u ap. «I'eometpusi.7-9 knaccoi»/J1.11.3BaBuY,
E.B.ITotockyeB. — 2-e u3g.,nepepab.u gor. — M.: N3aarenbctBo «Ok3amen»,2019.-95,[1]c. (Cepusi «YueOHO-MeTOANYECKUI KOMIT/IEKT» )

3uB B.I'. ['eomeTpus. [lunakrnueckue Matepuansl. 7 Ki1. / B.I.3uB, B.M.Melinep. — 16-e usa. - M.: Ilpocsemenue, 2020. -127 c.: ui.
3uB b. I, Meiinep B. M. [lujakTiuecKre MaTepuasbl o reoMeTpuu 3a 9 kiacc. — M.: [IpocBeitrienue, 2019.

MensHukoBa H.B. TemaTtnueckuii KOHTPOJIb TI0 TeOMETPUU. 9 Kacc.

Maremarudeckuie Tabmuiisl bpazuca.

C6opHuK 3a7au 110 reomeTpuu 7 knacc / B.A. T'yceB. — M.: 3aarenscTBo «OK3aMeH», 2019

TeomeTtpusi: pabouasi Tetpazgp: 7 k. /J1.C.AtanacsiH, B.®.ByTy308B, F0.A.I'na3kos, U.M.FOguna. — M.: [IpocBewienne, 2019.

Pabouas TeTpa/ib 1o reoMeTpuu: 7 Kaacc: K yuebHuky JI.C. AraHacsiHa v fip. «'eomeTpusi 7 — 9 knaccel» / FO.A. I'naskos, I[1.M. Kamaes. — M.:
N3parenbcTBo «JK3aMeH», 2019

TecTsl M0 reomeTpun: 7 Kinacc: K yueoHuky JI1.C. AtanacsiHa u ap. «'eomerpust 7 — 9 knacce» / A.B. ®apkoB. — M.: M3aarenscTBo «OK3amen», 2019

dapkoB A.B. KoHTponbHbIe paboThI 110 TeoMeTpun: 7-9 Kiacchl: K yue6HUKY JI.C.AtaHacsiHa u fp. «I'eometpusi. 7-9 knacce» PI'OC(K HOBOMY yueOHUKY)/
A.B.®apkoB. — M.: N3marenbcTBO «OK3amMeH», 2022.-95,[1] c. (Cepust «YueOHO-MeTouue CKUM KOMILIEKT )



	​ МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	​ Метапредметные результаты освоения программы учебного предмета «Математика» характеризуются овладением универсальными познавательными действиями, универсальными коммуникативными действиями и универсальными регулятивными действиями.
	​ 1) Универсальные познавательные действия обеспечивают формирование базовых когнитивных процессов обучающихся (освоение методов познания окружающего мира; применение логических, исследовательских операций, умений работать с информацией).
	​ Базовые логические действия:
	​ - выявлять и характеризовать существенные признаки математических объектов, понятий, отношений между понятиями; формулировать определения понятий; устанавливать существенный признак классификации, основания для обобщения и сравнения, критерии проводимого анализа;
	​ - воспринимать, формулировать и преобразовывать суждения: утвердительные и отрицательные, единичные, частные и общие; условные;
	​ - выявлять математические закономерности, взаимосвязи и противоречия в фактах, данных, наблюдениях и утверждениях; предлагать критерии для выявления закономерностей и противоречий;
	​ - делать выводы с использованием законов логики, дедуктивных и индуктивных умозаключений, умозаключений по аналогии;
	​ - разбирать доказательства математических утверждений (прямые и от противного), проводить самостоятельно несложные доказательства математических фактов, выстраивать аргументацию, приводить примеры и контрпримеры; обосновывать собственные рассуждения;
	​ Работа с информацией:
	​ - выявлять недостаточность и избыточность информации, данных, необходимых для решения задачи;
	​ - выбирать, анализировать, систематизировать и интерпретировать информацию различных видов и форм представления;
	​ - выбирать форму представления информации и иллюстрировать решаемые задачи схемами, диаграммами, иной графикой и их комбинациями;
	​ - оценивать надёжность информации по критериям, предложенным учителем или сформулированным самостоятельно.
	​ 2) Универсальные коммуникативные действия обеспечивают сформированность социальных навыков обучающихся.
	​ Общение:
	​ - воспринимать и формулировать суждения в соответствии с условиями и целями общения; ясно, точно, грамотно выражать свою точку зрения в устных и письменных текстах, давать пояснения по ходу решения задачи, комментировать полученный результат;
	​ - в ходе обсуждения задавать вопросы по существу обсуждаемой темы, проблемы, решаемой задачи, высказывать идеи, нацеленные на поиск решения; сопоставлять свои суждения с суждениями других участников диалога, обнаруживать различие и сходство позиций; в корректной форме формулировать разногласия, свои возражения;
	​ - представлять результаты решения задачи, эксперимента, исследования, проекта; самостоятельно выбирать формат выступления с учётом задач презентации и особенностей аудитории.
	​ Сотрудничество:
	​ - понимать и использовать преимущества командной и индивидуальной работы при решении учебных математических задач; принимать цель совместной деятельности, планировать организацию совместной работы, распределять виды работ, договариваться, обсуждать процесс и результат работы; обобщать мнения нескольких людей;
	​ - участвовать в групповых формах работы (обсуждения, обмен мнениями, мозговые штурмы и др.); выполнять свою часть работы и координировать свои действия с другими членами команды; оценивать качество своего вклада в общий продукт по критериям, сформулированным участниками взаимодействия.
	​ 3) Универсальные регулятивные действия обеспечивают формирование смысловых установок и жизненных навыков личности.
	​ Самоорганизация:
	​ - самостоятельно составлять план, алгоритм решения задачи (или его часть), выбирать способ решения с учётом имеющихся ресурсов и собственных возможностей, аргументировать и корректировать варианты решений с учётом новой информации.
	​ Самоконтроль:
	​ - владеть способами самопроверки, самоконтроля процесса и результата решения математической задачи;
	​ - предвидеть трудности, которые могут возникнуть при решении задачи, вносить коррективы в деятельность на основе новых обстоятельств, найденных ошибок, выявленных трудностей;
	​ - оценивать соответствие результата деятельности поставленной цели и условиям, объяснять причины достижения или недостижения цели, находить ошибку, давать оценку приобретённому опыту.
	​ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	​ Предметные результаты освоения Примерной рабочей программы по математике представлены по годам обучения в следующих разделах программы в рамках отдельных курсов: в 5—6 классах — курса «Математика», в 7—9 классах — курсов «Алгебра», «Геометрия».
	​ Развитие логических представлений и навыков логического мышления осуществляется на протяжении всех лет обучения в основной школе в рамках всех названных курсов. Предполагается, что выпускник основной школы сможет строить высказывания и отрицания высказываний, распознавать истинные и ложные высказывания, приводить примеры и контрпримеры, овладеет понятиями: определение, аксиома, теорема, доказательство — и научится использовать их при выполнении учебных и внеучебных задач.
	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «математика» 5-6 класс
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	​ СОДЕРЖАНИЕ УЧЕБНОГО КУРСА 5 КЛАССА
	​ Натуральные числа и нуль
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