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INOACHUTEJIbBHAS 3AIINCKA

AjanTupoBaHHas paboyas nporpaMma A5 00y4aroLmnxcs ¢ 3a4epXKKOoM NCUXMYECKOro
pa3BuTUA NO y4ebHOMY npeameTy «Anrebpax» paspaboTaHa Ha OCHOBe C/leAyHLWmnX JOKYMEHTOB:
-thefepaibHbIA TOCYAapCTBEHHbI 06pa3oBaTe/ibHbIA CTaH4APT OCHOBHOroO 06Llero o6pasoBaHus,
YTBEPXKAEHHbIA npukasom MuHnpocseleHns Poccum ot 31.05.2021 Ne 287 (C M3MEHEHUAMM,
BHECeHHbIMU npukasom MuHnpocselleHns Poccum ot 18.07.2022 Ne568);

-(hefepanibHas afanTupoBaHHas 0bpasoBaTe/ibHasd NporpaMmma OCHOBHOMO 06LLEero obpasoBaHus 414
obyyvalolmxca € OrpaHMYeHHbIMU  BO3MOXHOCTSIMW  3[0POBbS,  YTBEPXKAEHHas MPUKA30M
MwuHnpoceeLleHna Poccum ot 24.11.2022 Ne 1025;

-aflanTMpoBaHHasa OCHOBHaA 00Lleobpa3oBaTe/ibHas MporpaMmma OCHOBHOrO 06LLero o6pasoBaHus
AN 06y4aroLLMXCS C 3aAePXKKOM NCUXmnyeckoro passntna MbOY «J/ICOLL»

Peanusauns  nporpaMMbl  06ecreyvBaeTcs  Cefyowum  y4ebHO-METOANYECKUM
KomnnekToMm: Mep3nsak A.l'., TMonoHckuii B6.B.n ap. «Anrebpa», 8 Knacc, «M3aaTenbCKUin LEHTP
BEHTAHA-TPAD»

MMpegmeTOoM MaTemaTUKM SBAAKOTCA (PyHAAMEeHTa/lbHble CTPYKTYPbl Hallero mupa —
MPOCTPAHCTBEHHbIE (DOPMbl N KONMMYECTBEHHbIE OTHOLUEHUS (OT MPOCTEMLNX, YCBaMBaeMbIX B
HenocpeACTBEHHOM OMbITe, A0 AOCTATOYHO C/OXHbIX, HEOOXOAMMbIX ANA Pa3BUTUA HAYUHbIX U
NPUKNagHbIX naein). MatemaTyeckme 3HaHUS 06ecrneynBaloT MOHMMaHWeE MPUHLUMMNOB YCTPOCTBA
M WCMNOMb30BaHWS COBPEMEHHOM TEXHWKW, BOCMPUATME W WHTEPNpeTaumio  COLUabHOM,
9KOHOMMWYECKOW, MOMNTMYECKOW WHDOpMaUMK, Aal0T BO3MOXHOCTb BbIMNOMHATL PacyéTbl U
COCTaBNATb aITOPUTMbI, HaXOAUTb M MPUMEHATb (HOPMYrbl, BNafeTb MPaKTUYECKUMK MpUEMaMm
reoOMeTPUYECKMUX W3MEPEHWUIA W MOCTPOEHWI, YUTaTb MH(OPMaLMIO, MNPeACTaB/eHHYH B BUfe
Tabnuy, guarpaMmm nrpatmKoB, XXUTb B YCIOBUAX HEONPEAENEHHOCTU U NMOHUMATb BEPOSATHOCTHbIN
XapakTep C/y4YalHbIX COObITUIA.

O6wmmn ansa Bcex obyyatowmxcs ¢ 3MP SBASKOTCA TPYAHOCTM NPOM3BOLHON CaMOpPErynauum,
3aMef/IeHHbIA TemMn UM HepaBHOMEPHOE KayecTBO CTaHOB/MEHMS BbICLUMX MCUXUYECKUX (PYHKLWIA,
MOTMBALMOHHBIX W KOTHUTMBHbLIX  COCTaBMSIOLMX  NO3HABATE/IbHOW  AedATenbHOCTW.  [Nd
3HAYMTENbHON YacTy obydaromxcs ¢ 3P TunuyeH AeuumMT He TOMbKO NO3HABATE/IbHbIX, HO Y
COLMaNbHO-MEPLENTMBHBIX N KOMMYHUKATUBHbIX CNOCOBHOCTEN.

Mpn opraHu3aumMm o06yyYeHUS Ha YPOBHE OCHOBHOIO 00Wero o06pa3oBaHMA Y4YMTbIBAKOTCA
0COGEHHOCTU  MO03HaBaTe/lbHOro  PasBUTKS, 3MOLMOHA/IbHO-BOMEBOA W JIMYHOCTHOM  C(pepbl
obyvatomxca ¢ 3MMP, cneyndrky ycBoeHUs UMK y4ebHOro matepuana.

Ans obyvatowmxcs ¢ 3MP  ucnonb3yoT AndepeHUMPOBaHHbIA NOAX04 K OT6opy
COAepXKaHWs nporpaMm y4e6HOro npegmera ¢ y4eTOM 0COObIX 06pa3oBaTe/ibHbIX MOTPEBHOCTEN U
BO3MOXHOCTEN obyyatolerocsd. O6beM 3HaHWUIA U YMEHUIA MO YY4eOHbIM NPeaMeTam HeCyLLeCTBEHHO
COKpaLlaeTca 3a CYET YCTPaHEHUsi M3ObITOYHbIX MO OTHOLUEHWIO K OCHOBHOMY COAepXXaHWHo
Tpe60oBaHWiA.

N3yueHre MaTeMaTMkyM (opMupyeT Yy 0Oyyatowmxcs MaTemMaTUYecKuiA CTWb  MbILIEHMS,
NPOABAAIOWMIACA B ONPeAenEHHbIX YMCTBEHHbIX HaBblkax. OOyuvarolimecs OCBavBalOT Takue
NPYEMbI Y METOAb! MbILLIEHNS, KaK UHAYKLMA U AefyKLmMs, 0606LeHMe N KOHKPeTU3aLms, aHain3
W CWUHTe3, Knaccuukaums U cucTemaTmsauums, abcTparmpoBaHne W aHasorus. OOBeKTbl
MaTeMaTUyeCKMX YMO3aK/IlOYEeHWI, MpaBuna WX KOHCTPYMPOBAHWA PacKpbiBalOT  MeXaHWn3m
NOTNYECKUX MOCTPOEHWUIA, CMOCOOGCTBYHOT BbIPabOTKE YMeHUsi (hOpMynMpoBaTb, 0OOCHOBbLIBATL U



[0Ka3blBaTb CYXKAEHWS, TEM CaMbIM Pa3BMBAIOT JIOrMYECKOE MbIleHUe. V3yyeHne mMaTemMaTuku
obecrieymBaeT (HOPMUPOBaHME a/ITOPUTMUYECKO KOMMOHEHTbI MbILLJIEHUS U BOCMUTAHUE YMEHWIA
[elicTBOBaTb MO 33flaHHbIM a/IrTOPUTMaM, COBEPLLEHCTBOBATL M3BECTHbIE U KOHCTPYMPOBATb HOBbIE.
B npouecce pelleHns 3aady — OCHOBON Y4ebHOWN [eATeNIbHOCTM Ha YpoKax MaTeMaTuKuh —
pa3BMBalOTCA TBOPYECKas 1 NpUKNagHas CTOPOHbI MbILLIEHUS.

O6y4eHVe MaTeMaTUKe [aéT BO3MOXHOCTb pa3BmBaTh Y 00yYatOLLMXCA TOUHYHO, paLMOHaNbHYO U
MH(OPMATMBHYIO peyb, YMeHue OT6upaTb Hambonee MOAXOAALLME SA3bIKOBblE, CUMBO/IMYECKMUE,
rpagmyeckmne cpecTsa 419 BbIPKEHUS CY)XKAEHUA N HArNsgHOro MX NpeacTaBneHus.

Mpy M3y4yeHWM MaTemMaTUKM OCYLLECTB/SETCA 0OLlee 3HAaKOMCTBO C MeTofamu MO3HaHuA
[eACTBUTENIbHOCTW, MNPeACTaBNEHUAMU O MpeaMeTe M MeTofax MaremaTuku, MX OT/MYUM OT
METOAOB [APYrMX eCTECTBEHHbIX W TyMaHUTapHbIX HayK, 06 OCOGEHHOCTAX MpPUMEHEHUA
MaTeMaTUKN ANS PELLEHNS HAYUHbIX U MPUKIaAHbIX 3a4ay.

I[IpuopuTeTHHIMU LEJAMH 00yUeHHsI MaTeMaTHKe B 5-9 Kiaccax siBJISIIOTCS:

(hopMMpPOBaHME LIEHTPabHbIX MaTeMaTUUYeCKUX MOHSATUIA (YMCNo, BeNMYMHA, reoMeTpuyecKas
(mrypa, nepeMeHHasi, BEPOSTHOCTb, (YHKLMSA), 0O6EecneuMBaloWMX MPEeMCTBEHHOCTb 1
NepcneKkTUBHOCTb MaTeEMATUYECKOr0 06pa30BaHyst 06yYatoLLMXCS;

nofBefeHne 0O0yvaroWmMXcs Ha [OCTYMHOM [N HUWX YPOBHE K OCO3HaHUIO B3aMMOCBA3N
MaTeMaTVKM WM OKPYXKAIOLLEro Mupa, MOHMMaHWe MaTeMaTUKM Kak 4acTu O6Leil KynbTypbl
4e/i0BeYeCTBa,;

pasBuUTNE WHTENNEKTYa/lbHbIX W TBOPYECKMX CMNOCOOGHOCTEN 06y4aroLmxcs, Mo3HaBaTe/IbHOM
aKTMBHOCTMW, WUCCMELO0BaTeNbCKUX YMEHWUA, KPUTUYHOCTU MbILUIEHNUS, WHTEpeca K WU3YYeHuto
MaTeMaTUKW;

(hopmupoBaH/e  (PYHKLUMOHAIbHON  MaTeMaTU4eCcKO  rpamMOTHOCTM:  YMEHUs  pacrno3HaBaTb
MPOSIB/IEHNA MATEMATUYECKMUX MOHATUNA, OOBLEKTOB M 3aKOHOMEPHOCTEN B peasibHbIX YXU3HEHHbIX
cUTYyauusax wM Npu  U3yYeHUU [Lpyrux Yy4dyebHbIX MpegMeToB, MPOSABIEHUA 3aBUCUMOCTEA 1
3aKOHOMEPHOCTEN, (hOpMYy/IMpOBaTb MX Ha fA3blKe MaTeMaTMKM W CcOo3[aBaTb MaTemaTuyeckue
MOZeNnn, MNPUMEHATb OCBOEHHbIN  MaTeMaTM4ecKWin  annmapar A0S pPelleHns  npakTUKo-
OPUEHTMPOBaHHbIX 3a4a4, UHTEPMPETMPOBATL U OLIEHNBATL MOYyYEHHbIe PesynbTarhl.

OcHOBHbIE JMHHMHU COJdEpPKAHUS TporpaMmbl M0 Matematuke B 5-9 Knaccax: «Yucna wu
BbIUNC/IEHNSA», «Anrebpa» («Anrebpanyeckme BbIPXXEHUSA, «YpaBHeHMS 7
HepaBeHCTBa»),«PyHKUMM», «eomeTpusi»  («eomeTpuyeckne QUrypbl M WX  CBOWCTBa»,
«/13MepeHre TEeOMETPUYECKUX BeMUYUH»), «BeposaTHOCTb U CTaTUCTUKa». J[laHHble JIMHUK
pa3BMBAlOTCA Mapa/lfiefibHO, KaXkaas B COOTBETCTBUMM C COOGCTBEHHOW /IOrMKOW, OAHAKO He
He3aBMCVMO OfjHa OT APYroi, a B TECHOM KOHTaKTe 1 B3aMMOAENCTBUN.

CofepXaHue NporpaMMbl MO  MaTeMaTuke, pacnpefienéHHoe Mo rogam  0GYyueHus,
CTPYKTYPUPOBAHO TaKMM 006pa3oM, UTOBbl KO BCEM OCHOBHbIM, MPUHLMMMANLHBIM BOMPOCaM
o6yuatoLmecs 06pallaiMcb HEOAHOKPATHO, YTOGbl OBMAfEHNE MaTeMaTUUYECKUMMU MOHATUAMU U
HaBbIKaMW OCYLLECTBAANOCL MOCNeA0BaTeNlbHO 1 MOCTYNaTeNlbHO, C COGMOAEHVEM MpUHLMNA
MPEeMCTBEHHOCTM, @ HOBble 3HaHUs BK/IKYaINCb B O6LUYID CUACTEMY MaTeMaTUuecKnx
npeacTaBneHniA 06y4atoLLIMXCS, paclumpss U yriy6nss eé, 06pasys NPOUYHble MHOXECTBEHHbIE CBS3M.

Anrebpa sBNSeTCS OAHMM M3 ONOPHbLIX KYPCOB OCHOBHOIO 06LLEro o6pasoBaHuns: oHa obecneymBaeTt
N3yyeHne APYruUX AUCUMMNANH, KaK eCTeCTBEHHO-Hay4yHOro, TaK WM FyMaHMTapHOro LMKIOB, eé



OCBOEHME HeobXo4UMO AN MPOLO/MKEHMS 06pa30BaHMS U B MOBCEAHEBHOMN XM3HW. PasButue y
06yyaloLMXCA Hay4HbIX MPeLCTaBNeHUA O MPOUCXOXKAEHUM U CYWHOCTU  anrebpanyeckmx
abCcTpakuuii, cnocobe OTpaXkeHWUs MaTeMaTMUeCKO HayKOW SBMEHWA WM MPOLECCOB B Npupoge v
o6LLecTBe, POAM MaTeMaTU4YeCKOro MOAENMPOBaHUSA B Hay4yHOM MO3HAHUM W B MNpaKTUKe
CNoco6CTBYET POPMMPOBAHMIO HAYHYHOrO MUPOBO33PEHUS U KAYECTB MbILL/IEHNS, HEOOXOAMMbIX A5
ajantaumMnm B COBpPeMeHHOM UMpoBOM obulecTBe. M3yuyeHne anrebpbl obecneynBaeT pasBuTHe
YMeHWsi Habntofatb, CpaBHMBATb, HaXO4UTb 3aKOHOMEPHOCTW, TPebyeT KPUTUUYHOCTU MbILLIEHNS,
CMOCOBHOCTM aprymMeHTMPOBaHHO 06OCHOBbLIBaTb CBOM [AENCTBMA U BbIBOABI, (HOPMY/MPOBaThH
yTBepXxaeHns. OcBoeHMe Kypca anrebpbl obecrieumBaeT pasBUTME JIOTMYECKOr0  MbILL/IEHNS
06yyaloLMXCa: OHWM UCMONb3YIT AeAYyKTMBHbIE U WHAYKTUBHbIE PaCcCYyXAeHus, 0606LieHne u©
KOHKpeTu3aumto, abcTparmpoBaHme 1 aHanoruto. O6ydeHne anrebpe npegnonaraeT 3Ha4YMTENbHbIN
06BEM CaMOCTOATE/IbHOW [eATeNIbHOCTM 00YyYatoLLMXCA, MOITOMY CaMOCTOSATE/IbHOE peLleHue 3ajau
ABNAETCA peanm3aumelt AesTeNbHOCTHOMO NPUHLMNA 06yYeHNs.

B CTpyKType nporpamMmbl y4yebHOro kKypca «Anrebpa» Ans OCHOBHOrO 00LIero o6pa3oBaHus
OCHOBHOE MeCTO 3aHMMalOT COAepXKaTeNlbHO-METOAUYECKME NUHUK: «YuUCna U BbIYUCNEHUS»,
«Anrebpanyeckne BbIpKEHUSA», «YPaBHEHUS W HepaBeHCTBa», «PyHKUMU». Kaxgas u3 3Tux
COAepXKaTe/lbHO-MEeTOANYECKUX IMHUIA Pa3BMBAETCA Ha MPOTSHXKEHUM TPEX NET U3Y4YeHUs Kypca,
B3aMMOAENCTBYS C APYTrMMU ero NMHWAMW. B Xxofe u3ydeHus yyebHOro Kypca obyuvarowmmcs
MPUXOANTCS NOTMYECKM pacCyXAaTb, MUCMO/b30BaTb TEOPETUKO-MHOXECTBEHHbIN S3blK. B cBA3M C
3TUM B nporpaMMmy Yy4yebHOro Kypca «Anrebpa» BK/IOYEHbl HEKOTOPble OCHOBbI JIOTUKW,
npeAcTaBNeHHble BO BCEX OCHOBHbIX pasfjenax MaTteMaTuyeckoro o6pasoBaHus 1 CrOCO6CTBYHOLLME
OB/aZieHNI0 06YYaIOLLMMMNCA OCHOB YHMBEPCA/IbHOTO MaTeMaTMyeckoro Asbika. CogepkateNibHOW 1
CTPYKTYPHON 0COGEHHOCTbIO Y4eOGHOro Kypca «Anredpa» SBNSETCS ero WHTerpuMpoBaHHbIN
XapakTep.

CoaepXaHue nMHUKM «Yucna W BbIYUCIEHWUS» CNY)XUT OCHOBOW A/ AafbHENLLEro W3y4YeHus
MaTeMaTuKK, CNOCOOCTBYET PasBUTUIO Y 00YYatOLLMXCS NIOFMYECKOrO MbILWEHWS, (HOPMMPOBaHUIO
YMEHWSI  M0Mb30BaTbCH  anropUuTMaMi, a Takke MpPUOBPETEHNIO NPaKTUYECKUX HaBbIKOB,
Heo6X0AMMBIX ANS NOBCEAHEBHOM XM3HWU. Pa3BuTVE NOHATASA O YMC/Ie HA YPOBHE OCHOBHOIO 06LLEro
06pa3oBaHMsi CBA3aHO C pPauMOHaIbHbIMKA U MpPaLMOHa/IbHLIMU - YuciaMu, (POPMUPOBaHMEM
NPeACcTaBNeHNA O AEeCTBUTENIbHOM YKCNe. 3aBepLUEHMEe OCBOEHMSI YWCMOBOM JIMHUN OTHECEHO K
cpeaHeMy 06L1emMy 06pa30BaHNIO.

CopepxxaHne ABYX anredbpanyeckMx NMHUIA — «Anrebpanyeckne BbIPaXKEHUS» U «YPaBHEHUS ”
HepaBeHCTBa» CMNOCOOGCTBYET (HOPMMPOBAHMIO Yy OO6YyYaloOLMXCAa MaTeMaTU4yecKoro arnnapata,
Heo6X0AMMOro [ANA  peleHns 3agady  MaTeMaTWKW, CMEeXHbIX MpeagMETOB W MPaKTUKO-
OPVEHTMPOBAHHbLIX 3aday. Ha ypoBHe OCHOBHOrO 06LEero 06pa3oBaHMsi Y4YeOHbIA MaTepuan
rPynNNMpyeTca BOKPYF paLyoHabHbIX BblpaXKeHWn. Anrebpa AEMOHCTPUPYET 3HaYeHNe MaTeMaTUKM
KakK f3blKa N5 NOCTPOEHUA MaTeMaTUUECKMX MOAENEN, onncaHns NpoLLECCOB U SBMEHWIA peasibHOro
Mupa. B 3agaum 00yuyeHus anrebpe BXOAAT Takke [afbHelillee pa3BuUTUE anropuTMUYECKOro
MbILLNEHNS, HEOOXOAMMOro, B YaCTHOCTW, AN OCBOEHWA Kypca MH(OPMAaTWKW, W OBNajeHue
HaBblKaMN [efYKTUBHbIX pacCyXaeHui. [Mpeobpa3oBaHne CUMBOJbHLIX (DOPM  CrocobCTByeT
pa3BUTUIO BOOOPaXKEHNS, CNOCOOHOCTEN K MaTeMaTUyYeCKOMy TBOPYECTBY.

CopgepXXaHue (YHKLUMOHANbHO-TPaUUECKOn JIMHUM HaLeNeHO Ha Mony4veHne 06ydvaroLwmmmcs
3HaHWM 0 (DYHKUMAX KaK BaXKHEMLIEen maTemaTUyeckorm Mogenu Ans OnucaHus U UCCnefoBaHus
pa3Ho06pa3HbIX MPOLECCOB M ABMEHWI B Npupoae 1 obLecTse. V3yyeHne maTepumana cnocobcTeyeT
pasBUTUIO Yy 06YYaKOLMXCA YMEHMSi UCMO/b30BaTb Pas/IMuHble BblpasuTe/lbHble CPEeACTBA A3blKa



MaTeMaTUKN — CNOBECHble, CUMBO/IMYECKMe, Tpauyueckne, BHOCUT BKNaj B (POpmupoBaHue
NpeLCTaBIeHNA O PO MaTeMaTUKN B Pa3BUTUM LMBUAU3ALMUN N KYNbTYPbI.

CornacHo y4yebHOMY nniaHy B 7-9 Kfaccax M3yvaetcsi y4yeGHbIM Kypc «Asnrebpa», KOTOpbIN
BK/IOUAET CNeayHoLLmMe OCHOBHbIE pasfenibl CoaepXKaHns: «Hucna n BblMMCNeHNs», «Anrebpanyeckme
BbIPaXKeHUA», «YpaBHEHUS N HepaBeHCTBa», «DYHKLUN».

Ha mn3yueHne yyebHoro kypca «Anrebpa» orsogmtca 306 yacos: B 7 Knacce — 102 yaca (3 vaca B
Hefento), B 8 knacce — 102 yaca (3 yaca B Hefiento), B 9 knacce — 102 yaca (3 vaca B HefleNto).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucjia v BbIYMCIEHUS

[pobu 06bIKHOBEHHbIE W [ECATMYHbIE, Mepexod OT OAHOM (hopMbl 3anucu Apobein K Apyroi.
[MoHATME pauMOHANbHOrO 4ucna, 3anucb, CPaBHeHWe, YMOpAA0UMBAHME PaLMOHANIbHLIX YUCEN.
ApudmeTnyeckmne AencTeus ¢ paumoHanbHbIMU Ycnamu. PelleHre 3agay U3 peasibHOM NpakTUKK Ha
4yacTu, Ha apoow.

CTeneHb C HaTypa/lbHbIM MOKa3aTeneM: onpefenieHne, npeobpasoBaHMe BbIPAKEHWIA Ha OCHOBe
onpefeneHuns, 3anncb 60nbLLMX Yncen. MPoLeHTbI, 3anuchb NPOLEHTOB B BUAE APo6u 1 Apobun B BUAE
MPOLEHTOB. TPy OCHOBHbIE 3a8Ja4K Ha NMPOLEHTbI, peLleHne 3aa4 U3 peasibHON NPaKTUKK.
MprYMeHeHWe NPU3HAKOB AeNIMMOCTH, Pa3/oXKeHNe Ha MHOXMTENN HaTypa/ibHbIX YMCen.

PeasibHble 3aBUCMMOCTH, B TOM YMC/ie NpsMas U 06paTHas MpPonopLMOoHabHOCTY.

Auredpanyeckue BbIpaKeHHUs

MepeMeHHbIe, YCI0BOE 3HAYEHMe BbIPXKEHNS C MepeMeHHON. JonycTuMble 3Ha4eHUA NepeMeHHbIX.
MpeacTaBieHye 3aBUCUMOCTI MeXAY BeNnYnMHaMu B Bue hopmysbl. BbluncneHus no opmynam.
Mpeobpa3oBaHe OYKBEHHbLIX BbIPWKEHWUW, TOXAECTBEHHO paBHblE  BbIPAXKEHWUSA, Npasuia
npeobpa3oBaHns CyMM U NPOW3BEAEHWI, MpaBuia PackpbiTUS CKOOGOK M NPUBEAEHUS MOLO6HbLIX
caraembix.

CBoliCTBa CTeNEHW C HaTypasibHbIM MOKa3aTeseM.

OfHOYNeHbl U  MHOrouneHbl. CTeneHb MHorouvneHa. CroXeHWe, BblUMTaHWE, YMHOXEHWE
MHOrou4siIeHOB. POpPMYy/ibl  COKPALLEHHONO YMHOXEeHMWs: KBafpaT CYMMbl W KBagpaT pasHOCTW.
dopmMyna pasHOCTM KBaapaToB. PasnoXeHne MHOro4IeHOB Ha MHOXUTENN.

YpaBHeHHUs] M HEPABEHCTBA

YpaBHeHUe, KOpeHb YpaBHEHWS, Mpasuia NpeobpasoBaHns ypaBHEHNS, PABHOCU/IbHOCTb YPaBHEHUM.
JInHeliHOe ypaBHeHWe C OLHOM MNepeMEeHHOM, YMCNO KOPHEN JIMHEMHOro YpaBHEHWs, peLleHue
NIMHeVHbIX ypaBHeHW. CocTaB/ieHWe YpaBHEHUIA MO YC/IOBUIO 3afayu. PelleHne TEKCTOBbIX 3a4ad ¢
MOMOLLbHO YPaBHEHWIA,

JlInHeiHOe ypaBHEHWE C ABYMSA MepeMeHHbIMU U ero rpaguk. Cuctema AByX JIMHENHbIX YPaBHEHWI C
[BYMS MepeMeHHbIMW. PelleHne CUCTEM YpaBHEHWIn CNOCOOOM MOACTAHOBKW. MpuMepbl peLueHns
TEKCTOBbIX 33/1a4 C MNOMOLLH0 CUCTEM YPaBHEHWIA.

DOyHKIUH

KoopanHata TOYKM Ha NpsMO. YMCnoBble MPOMEXYTKU. PacCTosHME MexXay [ABYMA TO4Kamu
KOOPAMHATHOM MPSIMOIA.

MpsMoyronbHasa cuctema KoopauHart, ocum Ox n Oy. Abcumcca 1 opAmHaTa TOYKU Ha KOOPAMHATHOW
nnockocTn. [pumepbl  rpankoB, 3afaHHbIX opmynamn. YTeHue rpaiMKoB peasibHbIX
3aBucUMOCTei. MoHaThe PyHKUMK. paduk dyHKuMK. CBOMCTBA (hYHKUMIA. JInHEHas (yHKUWS, eé
rpaguk. paguk QyHKuMK y = |X|. Fpanueckoe pelleHWe JIMHENHbIX YpPaBHEHWIA W CUCTEM
NNHEAHBIX YPaBHEHWA,

8 KIIACC

Yuciaa 1 BLIYMCIEHUS

KBagpaTHbIii KopeHb 13 uncna. MoHaTne 06 mppaumoHanbHOM uYncne. [ecaTudHble NpUOvMXeHns
MppaunoHa/ibHbIX ymncen. CBOMCTBA apuU(IMETUYECKUX KBaApaTHbIX KOPHEN M MX MpUMEHeHWe K
Npeo6pa3oBaHMI0 YNCIOBbLIX BbIPAXKEHWI 1 BbIYMCIEHUAM. [eCTBUTENbHbIE YMCHA.



CTeneHb C Le/bIM Nokasartenem u eé ceoicTea. CTaHAapTHas 3anuch Yncna.

Auaredpanyeckue BbIpaKeHHUs

KBagpaTHbI TPEXUIEH, pa3/IoXKeHNe KBALPATHOrO TPEXUieHa Ha MHOXMUTESN,

Anrebpavyeckas apobb. OCHOBHOE CBOWCTBO anrebpavyeckoil Apo6u. CroXeHue, BblYATaHUE,
YMHOXeHWe, fieneHune anrebpavyeckmx apobeid. PaLuyoHaibHble BbIPXKEHUA U MX NpeobpasoBaHme.
ypaBHeHI/IH H HEPABCHCTBA

KBagpaTHOe ypaBHeHWe, (hopmyna KOpHel KBaapaTHOro ypaBHeHWs. Teopema Bwuerta. PelleHue
ypaBHeHWI, CBOLALMXCA K NMHelWHbIM W KBajpaTHbIM. [pocTeiwve Apo6HO-paumoHasIbHble
ypaBHEHMS.

["pacmueckas UHTepnpeTaLns ypaBHeHUiA ¢ ABYMS NEePEMEHHbLIMM U CUCTEM NINHEWHbBIX YPaBHEHWIA C
[BYMS NepeMeHHbIMU. [puUMepbI PeLLEHNS CUCTEM HEeNMHEHbLIX YPaBHEHWUIA C ABYMS NepPeMeHHbIMU.
PeLLeHVe TEKCTOBbIX 3a4ay anrebpanyeckvm crnocobom.

UuncnoBble HepaBeHCTBa M MX CBOWCTBA. HepaBeHCTBO C OAHOM NepemMeHHOW. PaBHOCUNLHOCTb
HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OLHON NepeMeHHON. CUCTeMbl NIMHEWHbIX HEPaBeHCTB C
O/HOW NepemMeHHOIA.

DOyHKIUH

MoHAaTMe (yHKUMK. O6nacTb OnpefeneHns U MHOXECTBO 3HauYeHWn PyHKuunu. Cnocobbl 3afaHus
(hYHKLMIA.

padmK (yHKUMKM. YTeHne CBOMCTB (DyHKUMM NO eé rpaduky. Mpumepbl rpamkoB ¢yHKUUNA,
OTPaXKatoLLMX peasibHble MPOLiecchbl.

PYHKLUMM, ONMCbIBaIOLLME MPAMYIO 1 06PaTHYIO NPOMOPLMOHa/IbHbIE 3aBUCUMOCTM, UX FpaduKm.
OYHKUMM Y = X2, Yy = X3, Y = VX, y=|x|. Fpathyeckoe peLLeHne ypaBHEHUIA 1 CUCTEM YPaBHEHWIA.

9 KJIACC

Yuciia v BEIYMCICHUAS

PauuoHa/ibHble yncna, MppauyoHaibHble Yucna, KOHeyHble M GeCKOHEeYHble AeCATUYHble Apobu.
MHOXeCTBO [eNCTBUTE/bHBIX YMCeS, AeNCTBUTE/bHBIE YMCa KaK 6ECKOHEYHbIEe AeCATUYHbIE Lpo6u.
B3aMMHO 0HO3HaYHOE COOTBETCTBUE MEX/LY MHOXECTBOM [elCTBUTE/IbHbIX YNCEN U KOOPAUHATHOM
MPAMON.

CpaBHeHVe Le/ACTBUTENbHbIX Yncen, apuiMeTUYECKME JeACTBUA C LeACTBUTENbHBIMU YACIaMMU.
Pa3Mepbl 06BEKTOB OKPY>KAOLLLEro M1pa, ANUTeNbHOCTb NPOLLECCOB B OKPYXKAIOLLLEM MUpe.
MpnOAMXKEHHOE 3HAYeHWe BefIMYMHBI, TOYHOCTb NPUbAMKeHUs. OKpyrneHne uncen. Mpukuaka v
OLleHKa pe3y/bTaToB BblYMC/IEHNIA.

YpaBHeHHUsS M HEPABEHCTBA

JInHeliHoe ypaBHeHMe. PeLleHve ypaBHEHWIA, CBOAALLMXCA K NMMHENHbIM.

KBagpaTHOe ypaBHeHWe. PelleHMe ypaBHEHWIA, CBOJALWMXCA K KBafpaTHbIM. BuksagpaTHoe
ypaBHeHue. [puMepbl pelleHnst YpaBHEHWIA TpeTbeld M YETBEPTOW CTereHeil pasfoXeHnem Ha
MHOXMWTENN.

PelleHve [po6HO-pauMOHaNbHbIX YpaBHEHWI. PelleHne TeKCTOBbIX 3afady  anrebpavyeckum
METOLOM.

YpaBHeHVe C [BYMSA MEPEMEHHbIMW U ero rpauk. PellueHne CUCTEM [ABYX JIMHENHbLIX YpaBHEHWUN C
[BYMS MepemMeHHbIMU. PelleHne CUCTEM ABYX YpaBHEHWI, OQHO U3 KOTOPbIX IMHENHOE, a apyroe —
BTOPOW cTeneHu. ['patmyeckas MHTEPNpeTaLns CUCTEMbI YPaBHEHUIA C ABYMSA NepeMeHHbIMU.
PeLLieHVe TEKCTOBbIX 3a4ay4 anrebpanyeckm crnocobom.

YuncnoBsble HepaBeHCTBa M UX CBOWCTBA.



PelueHVe NNHEAHbIX HePaBEHCTB C OAHOM NepeMeHHON. PelleHne cUCTeM SIMHENHBIX HEPaBEHCTB C
OAHOW nepeMeHHOW. KBagpaTHble HepaBeHCTBa. [paguyeckas NHTeprnpeTawmsa HepaBeHCTB U CUCTEM
HEpPaBeHCTB C ABYMS NepeMeHHbIMU.

DOyHKIUHA

KBagpatuuHas yHKuus, eé rpadmk 1 cBolicTea. MNapabona, KOOpAMHATLI BEPLUMHBI Napabosibl, 0Cb
CYMMeTPUK Napabosbl.

pachmku pyHKUMIA: y = kx, y = kx + b, y = k/X, y = X3, y = VX, ¥ = |X| 1 ux cBOIiCTBa.

YuciaoBrble mocJIe10BaTC/JIbHOCTH U IIPOrpecCum

MoHATMe YMCNOBON NOCNeA0BaTENbHOCTU. 3afaHne NOCNe0BaTelbHOCTU PEKYPPEHTHOW (hopMyol
1 (hopMY/ION N-ro YneHa.

ApumeTnyeckas M reometpuyeckas nporpeccun. Popmynbl N-ro 4sieHa apuPMeTUyeckom wu
reoMeTpUYecKOoil NPOrpeccuii, CyMMbl NMepBbIX N YSIEHOB.

306pakeHne YneHoB apuPMETUYECKOW 1 TeOMETPUYECKOI NPOrpPeccuin ToUKaMmm Ha KOOpAMHATHOM
MA0CKOCTU. JINHENHBIV 1 3KCNOHeHUMabHbIA PocT. CNOXHbIe NPOLEHTI.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yJIbTaThl 0OCBOEHUSA MPOrpaMMbl y4ebHOro Kypca «Anrebpa» xapakrepusyrTcs:
1) naTpuoTHYECKOE BOCIIUTAHME:

MPosB/IEHMEM MWHTepeca K MNPOLIIOMY U HaCTOSILLEMY POCCMIACKOA MaTemaTWKW, LEeHHOCTHbLIM
OTHOLLEHMEM K JOCTVXXEHUAM POCCUMICKMX MaTeMaTUKOB MU POCCUIACKON MaTeMaTUYeCKO LUKONbI, K
MCNOMb30BaHMIO 3TUX JOCTMXKEHWI B APYTUX HAyKaxX U NpUKNagHbIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTbHIO K BbIMO/IHEHWIO 0653aHHOCTEN rpaXkJaHnHa 1 peanu3alum ero rnpas, NpescTaB/ieHneM
0 MaTeMaTU4eCKMX OCHOBaX (YHKLMOHUPOBAHUA pPa3/IMYHbIX CTPYKTYP, SBMEHWA, npoueayp
rpaxgaHckoro obuectsa (Hanpumep, BbIGOPbI, ONPOCHI), TOTOBHOCTbI K OOCY)KAEHUIO 3TUYECKNX
npo6nem, CBA3aHHbIX C MPAKTUYECKUM NMPUMEHEHNEM AOCTUXKEHWIA HayKW, OCO3HAHWEM BaXXHOCTU
MOPa/IbHO-3TMYECKUX MPUHLIUMOB B A€ATE/IbHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAQHOBKOM HA aKTMBHOE YyyaCTWe B PpeLleHUM MpaKTUYeCKUX 3afad  MaTemaTuyecKou
HanpaB/NeHHOCTW, OCO3HaHWEM BaXXHOCTW MaTemaTU4yecKoro 06pa3oBaHWs Ha MPOTSHXKEHWUMU BCeW
XWU3HU [N18 yCnewHoW NpotecCUOHa/IbHON [eATeNIbHOCTU U Pa3BUTUEM HEOOXOAMMBIX YMEHWN,
0CO3HaHHbIM BbIGOPOM ¥ MOCTPOEHVEM WHAMBUAYATbHON TPAEKTOPUM 06Pa30BaHUS U XXMU3HEHHbIX
NNaHOB C YYETOM JIMYHbIX MHTEPECOB N 0OLLIECTBEHHbIX NOTPEOHOCTENR;

4) 3cTeTHYECKOE BOCTIMTAHME:

CMOCOOHOCTLIO K 3MOLMOHa/IbHOMY WM 3CTETUYECKOMY BOCMPUATUIO MaTemaTUYecKux OObEeKTOB,
3a/iay, peLUeHniA, pacCy>XAeHWNin, yMeHUIO BULETb MaTeMaTUYeCKne 3aKkOHOMEPHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpvieHTauVel B AeATe/IbHOCTU Ha COBPEMEHHYIO CUCTEMY HayUHbIX MPeLCTaB/ieHWn 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUSA YesloBeKa, NPMPOAbL! U 06LLECTBA, MOHUMaHEM MaTeMaTUYECKOW HayKu
KaK cepbl 4enoBevyecKon AeATeNlbHOCTW, 3TanoB eé pasBUTUA W 3HAYMMOCTU [ANS Pas3BUTUA
UMBUN3aLMA, OBNAfEHNEM A3bIKOM MaTeMaTUKW MU MaTeMaTMYecKoW Ky/bTYpOn Kak CpeACTBOM
MO3HaHWsA MMPa, OBNaJeHNeM MPOCTENLLMMI HaBbIKaMy UCCeL0BaTEIbCKOM AeATeIbHOCTHY;

6) ¢usnyeckoe BocnuraHue, GopMHpPOBaAHHME KYJAbTYPbI 310POBbS W JIMOLHUOHAJIBHOIO
Osaromosy4usi:

rOTOBHOCTHHO MPUMEHATL MaTeMaTUYeCKMe 3HaHUA B MHTEepecax CBOero 3[0pO0Bbf, BeleHUA
340pPOBOro 06pasa >XM3HM (340POBOE MUTaHWe, COANaHCUPOBAHHBIA PEXUM 3aHATUIA WU OTAbIXA,
perynspHas (u3nyeckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBblKa peqnekcun, MnpusHaHuem
CBOEro npasa Ha OLMOKY 1 TaKOro »e npasa ApYroro YenoBeka;

7) 3Ko0JIOTMYeCKOe BOCIIUTAHUE:

OpvieHTaLMel Ha NPUMEHEHNe MaTeMaTUYECKNX 3HAHWI 415 peLleHuns 3aaad B 061acT COXPaHHOCTU
OKpY>XatoLLelt cpefbl, MNaHUPOBaHWS MOCTYMKOB M OLEHKU WX BO3MOXHbLIX MOCNEACTBUN Ans
OKpY>KatoLLel cpefbl, OCO3HaHMEM rN106abHOr0 XapakTepa 3KOOrMyYeckux npobsnem u nyrteid ux
peLueHns;

8) apanTanus K U3MEHAKOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

FOTOBHOCTbIO K [AENCTBMAM B YC/MOBUAX HEONPeAenéHHOCTW, MOBLILIEHUKO YPOBHSI CBOEN
KOMMETEHTHOCTM Yepe3 MPaKTUYEeCKyt0 [eATeNIbHOCTb, B TOM UWUC/IE YMEHME YUYUTbCA Y APYrux



Ntofei, NprobpeTaTb B COBMECTHOI AEATENbHOCTY HOBbIE 3HaHWS, HaBbIKW 1 KOMMETEHLMN 13 OMbITa
ApPYyrnx;

HE06XOAMMOCTbI0 B (DOPMMPOBAHUM HOBbIX 3HaHWIA, B TOM Yucne (hOpMynnpoBaTh UAeW, NOHATMS,
rMnotesbl 06 06bLEKTAX W SIBNIEHUSX, B TOM YWCNE paHee HEU3BECTHbIX, OCO3HaBaTb Ae(ULMTHI
COOCTBEHHbIX 3HAHWIA 1 KOMMETEHTHOCTEN, NJIaHNPOBATb CBOE Pa3BUTHE;

CMOCOGHOCTLH 0OCO3HaBaTb CTPECCOBYH) CUTYaLMIO, BOCMPUHMMATb CTPECCOBYHD CUTYaLMiO Kak
BbI30B, TPeOYOWMIA KOHTPMEP, KOPPEKTUPOBaTb MNPUHWMAaEMble PELUEHUS U AeACTBuS,
(hopMynMpoBaTh 1 OLEHMBATL PUCKM U MOCNEACTBYS, (DOPMMPOBATL OMbIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC y'leﬁﬂble JeHCTBUS

Ba3oBble Jjornueckue aeiicTBuA:

e  BbISBNATb U XapaKTepu3oBaTb CYLLECTBEHHbIE NPU3HAKN MaTeMaTUYeCKUX 06bLEKTOB, MOHATUA,
OTHOLLEHWIA  MeXAy MOHATMAMK, (POPMYNMPOBaTb  OMpPeAeneHns MOHATWIA,  yCTaHaB/IMBaTb
CYLLECTBEHHbIA MPU3HaK KnacCcuuKaummn, OCHOBaHUA [/19 OO0OLLEHUA U CpaBHEHWUS, KpUTepuu
MPOBOAMMOr0 aHan3a;

e  BOCMPUHMMATb, (HOPMY/NMPOBaTb W  MNPeobpa3oBbiBaTb  CYXKAEHWUSA:  YTBEPAUTE/IbHbIE U
oTpuuaTenbHble, eJMHNYHbIE, YAaCTHbIe 1 06LLMe, YCNOBHbIE;

e  BbISBNATb MaTeMaTUYeCKME 3aKOHOMEPHOCTM, B3aMOCBA3M U NPOTUBOPEYUMS B (haKTax, AaHHbIX,
HabMOAEHNAX W YTBEPXAEHUAX, Npepfiaratb KPUTEPUU [NA  BbISBEHWUS 3aKOHOMEPHOCTEA W
NPOTMBOPEYNIA;

e [leflaTb BbIBOAbI C WCMOMb30BAaHWEM 3aKOHOB /OMMKW, [AEAYKTMBHbIX W WUHAYKTUBHbIX
YMO3aK/OUEHWNIA, YMO3aK/THOUEHWIA N0 aHaorum;

e pa3bupaTb [OKa3aTenbCTBa MaTemaTU4ecKUX YTBepXKAeHWN (npsMble W OT MPOTUMBHOCO),
MPOBOANTL CaMOCTOSATENbHO HECNOXHblE [OKa3aTenbCTBa MaTemaThyeckmx (hakToB, BbICTpavBaTb
apryMeHTaumto, NpMBOAMTb NPUMEPbI 1 KOHTPNPUMEPbI, 060CHOBbLIBAaTL COOCTBEHHbIE PACCYXXAEHNS;
e BblOMpaTb CNOCO6 peLlleHMs y4yebHON 3agayn (CpaBHMBATb HECKOMbKO BapUaHTOB PELLEHNS,
BblOUpaTh Hanbonee NoAXoAALLMIA C YYETOM CaMOCTOATE/IbHO BbIfENEHHbIX KPUTEPUEB).

ba3zoBble HccjaeaoBaTeJIbCKUue )ICi/iCTBI/IHZ

e  1ACMOMb30BaTb BOMPOCbI KaK WCCMef0BaTeNbCKUn MHCTPYMEHT MO3HaHMS, (OpMy/nMpoBaThb
BOMpPOCHI, (hMKCHpYIOLLMe NPOTUBOpeYre, Npobemy, CamMOCTOATE/IbHO YCTaHaBIMBaTb MCKOMOE U
AaHHOe, PopMMUPOBaTb MMMOTE3Y, apryMeHTMPOBATb CBOK MO3NLNIO, MHEHWE;

e [POBOAMTb MO CAMOCTOSATE/IbHO COCTaBMIEHHOMY M/1aHy HEC/OXHbINA 3KCNEePUMEHT, HebonbLUIOoe
nccnefoBaHMe MO YCTaHOB/EHUKO OCOGEHHOCTElN MaTemaTuyeckoro 0O6bekTa, 3aBMCMMOCTEN
06bEKTOB MeXAY COOOM;

e  CamMOCTOATENbHO (OpMy/nMpoBaTb 000OLLIEHNA M BbIBOAbI MO pe3ynbTaTamM MPOBEAEHHOrO
HabeHNA, UCCNefoBaHUsA, OLEeHMBATb [OCTOBEPHOCTb MOJMyUYEHHbIX pe3y/bTaToB, BbIBOAOB W
00600LLIEHNIA;

e [POrHO3MpoBaTb BO3MOXHOE pa3BMTME MpoLecca, a TakKe BblABUTaTb MPEAMNOSIOXEHNA O ero
pa3BUTUN B HOBbIX YCNOBUSAX.

Pabora ¢ nnopmanmeii:

e BbIBNATb HELOCTAaTOYHOCTb W M3ObITOYHOCTb MH(OPMaLUK, [aHHbIX, HEOOXO4UMbIX AN
peLLeHns 3agauu;



e  BblGMpaTh, aHaIM3MPOBATb, CUCTEMATU3NPOBATL Y MHTEPNPETMPOBATL MHPOPMALMIO Pa3/INYHbIX
BMA0B 1 (hOPM MpeACTaBIEHNS;

e BblOMpaTb (opMy MpeAcTaBNeHUs WHGOPMaUMM U WANKOCTPUPOBATL  peLlaemble  3af4aun
cxemamu, auarpaMmamMu, UHOW rpaginkoii N X KOMOUHaLMAMK;

e OUeHMBaTb HaAEXHOCTb WHMOPMAaLMM MO KPUTEPUSM, MPEASIOKEHHBIM  YYUTENEM WK
ChopMyMPOBaHHBLIM CAMOCTOSATE/BHO.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC y‘leﬁHLIe I[efICTBHﬂ:

e  BOCMPUHMMATbL U POPMYIMPOBATL CYXXEHMS B COOTBETCTBUM C YC/IOBUAMMW U LENSMU OBLLEHNS,
SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TeKCcTaX, AaBaTb
MOACHEHWSA N0 XOA4Y PeLUeHNs 3a4a4n, KOMMEHTMPOBATb NOYYeHHbIN pe3ynbTarT;

e B X0fe 06Cyx[eHVs 3adaBaTb BOMPOCbI MO CYLIECTBY O0OCY)KAaeMOW TeMbl, MPO6IemMbI,
pellaeMoin 3afauun, BbICKasblBaTb WAEW, HalefeHHble Ha MOUCK peLUeHusi, COMoCTaBfsTb CBOU
CYXXAEHUA C CY)XXOEHMAMM APYrMX YYaCTHWKOB [AMasiora, OOHapy)XuBaTb passiMume U CXOLCTBO
MO3U1LMIA, B KOPPEKTHOM thopMe (hopMynMpoBaTb PasHOr1acus, CBON BO3PaXKEHUS;

e MpeACTaBNATb pe3ynbTaTbl pPeLIeHWs 3afayn, 3SKCMepUMEHTa, WCCeAoBaHUs, MPOeKTa,
CaMOCTOATE/IbHO BbIOMPaTL (opMaT BbICTYM/EHWUSA C YY4ETOM 3a4ay NpeseHTauuyM 1 0cobeHHOCTe
ayauTopuu;

e OHMMATb M MCMOMb30BaTb MpPEMMYLLECTBA KOMaHAHOW W WHAMBUAYaNbHON paboTbl Mpwu
peLleHnN YYebHbIX MaTeMaTUUeCcKnX 3agad;

e MPUHMMATb Lie/lb COBMECTHOWM [AesATeNbHOCTU, NaHNPOBaTh OpraHu3auuio COBMECTHOM paboThl,
pacnpefensTb BUAbl paboT, AOroBapMBaTbCs, 06CYXKAaTb MPOLECC M pe3ynbTaT paboThbl, 0606WaTh
MHEHMS HECKONbKNX NOAEN;

e y4yacTBOBaTb B TIPYMMoBbIX (opmax paboTbl (06CYXAEHWS, O0OMEH MHEHWUSAMMW, MO3rOBble
LWUTYPMbI U APYTUe), BbINOAHATL CBOK YacTb paboThbl M KOOPAUHMPOBATL CBOW AEWCTBUS C ApYrMMM
yfeHamy KOMaHfbl, OLEHMBaTb KayecTBO CBOEro BKMaga B OOLWMIUA MPOAYKT MO KPUTEPUAM,
ChopMyNMpPOBaHHbLIM Y4aCTHUKaMW B3aUMOAENCTBMS.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUA

Camoopranmn3anus:

e  CaMOCTOATENbHO COCTaBMsTb MAaH, anroOpuTM peLleHns 3agadun (MM ero YacTb), BbIGMpaTb
Cnocob6 peleHns € Yy4eTOM  MMEIOLLMXCH PecypcoB U COOCTBEHHbLIX  BO3MOXHOCTEN,
aprymeHTUpOBaTb M KOPPEKTUPOBATb BapMaHTbl PELLEHWIA C YYETOM HOBOI MH(OPMaLN.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

e BnafeTb crnocobamy CaMOMNPOBEPKM, CAaMOKOHTPONSA npouecca M pe3ynbraTa  peLleHus
MaTeMaTU4YeCKOoii 3afaum;

e MpeABWAETb TPYAHOCTM, KOTOPblE MOrYT BO3HUKHYTb MNPV pelleHnun 3agadu, BHOCUTb
KOPPEKTUBbI B AEATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENLCTB, HAAEHHbIX OLLUMOOK, BbISBAEHHbIX
TPYOHOCTEMN;

e OUEeHMBaTb COOTBETCTBME pe3ynbTata AeATeNbHOCTW MOCTaBMEHHOW LEM U YCNOBUAM,
00OBACHATb MPUYMHBLI AOCTVKEHUA WM HELOCTVDKEHWUS LeNN, HaxoauTb OWKOGKY, AaBaTb OLEHKY
NPUOBPETEHHOMY ONbITY.

INPEJIMETHBIE PE3YJIBTATDBI

K KoHLYy 00y4eHus B 7 kiracce 00yUatoLLMACA MONYYMT cregytoLime NpeaMeTHble pesynbTaThbl:
Yucia 1 BBIYUCICHHUS



BbINONHATb, coyeTas YCTHble W MWUCbMEHHble MpUéMbI, apuMeTUyeckne [LeicTBus ¢
pauMoHaIbHbIMK YMCamu.

HaxoguTb 3Ha4YeHUSi YMCNOBbIX BbIPKEHWIA, NPUMEHATL pasHOobOpasHble Cnocobbl U MPUEMBI
BbIUMC/IEHWNSA 3HAYEHWUIA APOBHBIX BbIPXKEHWIA, COLePXKaLLMX 0ObIKHOBEHHbIE W [eCATUYHbIE LpO6N.
MepexoanTb OT OAHON (hOpPMbI 3anucK uucen K Apyrol (npeobpas3oBbiBaTb AeCATUYHYHO Ap06b B
06bIKHOBEHHYHO, 0OLIKHOBEHHYHO B JECATUYHYIO, B YHaCTHOCTU B BECKOHEYHYHO AECATUYHYIO ApO6b).
CpaBHUBaTb 1 YrnopsAo4MBaTh paunoHabHbIe Ynchna.

OKpyrnaTb yncna.

BbINONHATL NPUKNAKY Y OLEHKY pe3ynbTaTa BblYMCIEHWNIA, OLLEHKY 3HAYEHWIA YNC/IOBbIX BbIPAXKEHNIA.
BbINOMHATL AEACTBUSA CO CTEMEHSAMW C HATYPa/IbHbIMU MOKa3aTeNsMu.

MpUMeHSATL NPU3HAKK AeNIMMOCTH, Pas/oKeHNe Ha MHOXMUTENN HaTypaibHbIX YnCen.

Pewarb  MpaKTMKO-OPUEHTUPOBaHHble  3adayn, CBA3aHHble C  OTHOLUEHMEM  BENNYUH,
MPONOPLUMOHAILHOCTBIO BE/IMYMH, NPOLIEHTaMKW, UHTEPNPETUPOBaTL Pe3yNbTaTbl PeLueHns 3agad C
YUYETOM OrpaHnyeHunin, CBA3aHHbIX CO CBOMCTBaMM pacCMaTpuBaeMbIX 06BHEKTOB.

Auaredpanyeckue BbIpaKeHHUs

cnonb3oBaTb anrebpanyeckyto TEPMUHOMOTUIO U CUMBOJIUKY, NMPUMEHSATb eé B NMPOLECcCce 0CBOEHMS
y4yebHOro martepuana.

HaxoguTb 3Ha4yeHNs 6YKBEHHbIX BbIPXXEHWIA NPU 3afaHHbIX 3HAYEHWNAX MEPEMEHHbIX.

BbIiNnonHATL Npeobpa3oBaHNA  LEMOr0 BbIPAKEHUS B MHOTFQYIeH nNpuBefeHWeM MOAO0OHbIX
craraemblX, pacKpbITNUEM CKOOOK.

BbINOMHATD YMHOXEHWE OfHOY/IEHA Ha MHOMOYeH W MHOrOY/IeHa Ha MHOrO4Y/ieH, NMPUMEHATb
(hopmy/bl KBagpaTa CyMMbl U KBafpaTta pasHOCTU.

OCyLLECTBNATL Pa3/OXeHNe MHOrOYNeHOB Ha MHOXWTENM C MOMOLLBIO BbIHECEHUA 3a CKOOKU
06LLEro MHOXWTENA, FPYNMUPOBKA CaraembiX, MPUMEHeHNS (POPMY/ COKPaLLEHHOIO YMHOXEHUS.
MpyMeHATL npeobpa3oBaHWs MHOTOYIEHOB N1 PELUEHUs PasMYHbIX 3afa4y M3 MaTemMaTuKw,
CMEXHbIX NPeaMeTOB, U3 peaslbHOW NPaKTUKN.

cnonb3oBaTb CBOWCTBA CTEMEHeil C HaTypa/lbHbIMKM  NOKasaTensmy  And  npeobpasoBaHus
BbIPaXKEHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pewatb NIMHeliHbIe YpaBHEHUA C OAHOW MEepeMEHHON, NPUMEHSS NpaBuia nepexoga 0T UCXOAHOMO
YPaBHEHUSA K paBHOCW/IbHOMY eMy. [poBepsTb, ABASETCA M YNC/IO KOPHEM YPaBHEHNS.

MpyMeHATL rpanuyeckne MeTobl NPU peLleHUn MHENHBIX YPaBHEHNI U NX CUCTEM.

MofbvpaTe NpUMEPbl Map uncesn, SABNAAIOWMXCS pPeLleHVeM JIMHEMHOro YpaBHEHUS C  [BYMS
nepeMeHHbIMU.

CTpouTb B KOOPAMHATHOM MNMOCKOCTM rpauK MHENHOro YpaBHEHWA C ABYMS NEepPeMEHHbIMM,
NoJb3yAChb rpatiMkoM, MPUBOAUTL MPUMEPDI PELLEHNS YPaBHEHNS.

PeLlaTtb CUCTEMbI ABYX JIMHEWHbIX YPaBHEHWIA C ABYMS MePeMEHHBbIMU, B TOM YunC/ie rpadnmyecku.
CocTaBnsiTb M pelaTb NMHEAHOE YpaBHEHME WAW CUCTEMY JIMHEMHBLIX YPaBHEHWI MO YC/OBUIO
3afia4un, MHTEPNPETUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3afaqu MOTyHYeHHbIN pesy/bTar.
DOyHKIUH

306paxkaTb Ha KOOPAMHATHOM NPSIMO TOYKM, COOTBETCTBYIOLLME 3a3faHHbIM KOOPAMHATaM, /yuu,
OTPEe3KW, NHTEePBaSIb, 3aMMCbIBATb YMC/IOBbIE NPOMEXYTKN Ha alirebpanyeckoM A3bIKe.

OTMmeyaTb B KOOPAMHATHOM MIOCKOCTM TOYKM MO 3afaHHbIM KOOpAMHATaM, CTPOWUTL rpaduku
NNHERHBIX PYHKUMIA. CTPOUTb rpadmK yHKUNK Y = [X].

OnucbiBaTb C NOMOLLBIO (DYHKLMIA M3BECTHbLIE 3aBUCUMOCTN MEXAY BEMYMHAMU: CKOPOCTb, BPeMS,
paccTosiHMe, LeHa, KOSIMYeCcTBO, CTOMMOCTb, MPOU3BOAUTE/ILHOCTL, BPeMsi, 00bEM paboThl.



Haxof4unTb 3HaYeHve PYHKLUMM MO 3HAYEHUIO eé aprymMeHTa.

MoHMMaTb rpadmyecknii  cnocob npefcTaBNeHUs U aHaamMsa WHopMauun, WK3Bnekatb U
WHTepnpeTUpoBaTh MH(POPMaLMIO U3 rPaKoB peasibHbIX NPOLLECCOB U 3aBUCUMOCTENA.

K koHLYy 00yyeHus B 8 kiracce 00YUatOLLMIACA MONYYMT CiefytoLume NpeaMeTHble pesynbTaThbl:
Yucsia v BbIYUCITICHUSA

cnonb3oBaTb HavasibHble MPELCTaBMEHNS O MHOXECTBE [eNCTBUTENIbHbIX YMCEN NS CPaBHEHWS,
OKPYI/NIEHNS N BbIYUCNIEHWUIA, M300paXxaTb [AeNCTBUTENbHbIE 4YMCNa TOUYKAMW Ha KOOPAMHATHON
NPAMOIA.

MpYMeHATL MOHATUE apUPMETUYECKOTO KBAAPAaTHOrO KOPHS, HaxOAWTb KBajpaTHble KOpPHMU,
ncnonb3ys Npu  HeobXOAMMOCTW  KaslbKyNATOpP, BbIMOMHATL  NPeobpa3oBaHNs  BbIpaXXeHW,
coflepxallmx KBafpaTHbIe KOPHW, NCNO/b3Yys CBOWCTBA KOPHEN.

cnonb3oBaTb 3anmncn 60MbLUNX U MasTbIX YMCEN C MOMOLLbIO AeCATUYHbIX Ap06ei 1 cTeneHein ynucna
10.

Auaredpanyeckue BbIpaKeHHUs

MPUMEHATb MOHATME CTEMNEHW C Le/bIM MOKas3aTesieM, BbIMOMHATL NPeo6pa3oBaHns BbIPXKEHUN,
COAEepKaLLMX CTENEHW C Lie/ibIM MOoKa3aTeseM.

BbINOMHATE  TOXAECTBEHHbIE MpPeobpa3oBaHUsA pPauMOHA/IbHBIX BbIPEXXEHWIA Ha OCHOBE MpPaBwJI
[ENCTBUIA HaJ, MHOro4/IleHamy 1 anirebpanmyeckmMmn apobsmu.

PacknafiblBaTb KBafpaTHbIN TPEXUNIEH HA MHOXMUTENN.

MprMeHATL NPeobpasoBaHNA BbIPXKEHWI 419 peLLeHNs pasIMYHbIX 3a4a4 U3 MaTeMaTUKM, CMEXHbIX
NpesMeToB, U3 peaslbHOW NPaKTUKW.

YPaBHeHI/lﬂ H HEPABCHCTBA

PelwaTb /IMHeliHble, KBafpaTHble YPaBHEHUS W pauMOHaNbHbIE YPaBHEHWS, CBOLALLMECH K HUM,
CUCTEMbI BYX YPaBHEHWIA C iBYMS NePEMEHHBIMMU.

MpoBOANTL NPOCTELINE WUCCNEefOBaHUA YPaBHEHW W CUCTEM YpaBHEHWA, B TOM 4ucrie C
NMpYMeHeHVEM rpauyecKknx NpeLcTasB/eHnin (ycTaHaBNMBaTb, UMEET NN YpaBHEHWE UM cUcTeMa
YPaBHEHWI PeLLEHNS, eC/IN UMEET, TO CKOJIbKO, U NPoYee).

Mepexo4nTb OT CMOBECHOM (hOPMYNIMPOBKM 3afadn K eé anrebpanyeckord MoAeny ¢ MOMOLLbHO
COCTaBNIEHUS1 YpPaBHEHWA WAN CUCTEMbl YPaBHEHW, WHTEPNpPeTMpoBaTb B COOTBETCTBUM C
KOHTEKCTOM 3a/la4u NoJyYeHHbIn pe3ynbTar.

MPUMEHATb CBOWCTBA UWUC/IOBbIX HEPaBEHCTB [AJ11 CPaBHEHMUS, OLEHKW, pellaTb JIMHEHbIe
HepaBeHCTBa C OfHOW MepeMeHHOM U UX CUCTEMbI, AaBaTb rpauyecKyto UIMKCTPaLMI0 MHOXECTBA
peLUeHni HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

MoHMMaTb W UCMOMb30BaTb (PYHKLMOHAIbHbIE MOHATUA W A3blK  (TEPMWHbI, CUMBOJIMYECKME
0603Ha4eHNns), onpenensTb 3HavyeHWe (PYHKUMM MO 3HAYEHWUO aprymeHTa, OnpefensTb CBOWCTBA
(MYHKLMKM NO eé rpaduky.

CTpouTb rpatnkm anemMeHTapHbIX (YHKLMUIA BMaa:

y =k/x,y=x2,y=x3,y = [X|, y = VX, onucbIBaTb CBOICTBA YMCIOBOI (PYHKLMM NO eé rpadnky.

K koHLYy 00y4eHus B 9 kiracce 00YUatOLLMIACA MONYYUT CrefytoLime NpeaMeTHble pe3ynbTaThbl:
Yuciia v BEIYMCIEHUS

CpaBHMBaTL 1 YNopsaL04mMBaTh pauvoHasibHbIe U ppaLMOoHasIbHble Yncha.

BbINONHATL  apUPMETUUECKME [EWCTBMS C  PauUOHa/IbHBIMKA - YMCiaMK, CcoyeTas YCTHble U
MUCbMEHHbIE MPUEMBI, BbIMOHATb BbIYWUC/IEHNSA C MPPALMOHAIbHBIMU YXCTaMMU.

HaxoauTb 3HayeHuUs cTeneHei C LenbiMy NokasaTensMm 1 KOPHEN, BbIYUCIATb 3HAYEHNSA YMCI0BbIX
BbIPaXXEHNIA.



OKpyrniaTb [elCTBUTENbHbIE YMCNa, BLINOMHATL MPUKWUAKY pe3ynbTaTta BblYUCIEHWUN, OLEHKY
YMCNOBbIX BbIPAXKEHWIA.

YPaBHeHI/IH H HEPABCHCTBA

PeluaTtb NMHelNHbIE U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOAALLIMECS K HUM, NpOCTeliLumne Apo6HO-
pauMoHasbHbIE YPaBHEHNS.

PeluaTb CUCTEMbI ABYX JIMHENHBIX YPaBHEHWI C ABYMS NepeMEHHbIMU U CUCTEMbI [IBYX YPaBHEHUN, B
KOTOPbIX O4HO YpaBHEHWe He ABMISETCA IMHEHbIM.

PeluaTb TEKCTOBble 3afayn anrebpanmyeckvM CrnocoboM C MOMOLLBK COCTAaBNEHUS YPaBHEHUA WU
CUCTEMbI IBYX YPaBHEHWIA C ABYMS NepeMeHHbIMM.

MpoBOAUTL NPOCTENLUNE WUCCNELOBaHUA YpPaBHEHWA W CUCTEM YpaBHEHWA, B TOM u4ucne C
MpYMeHeHVEM rpaMyecKnx NpeLcTas/eHnin (ycTaHaBNMBaTb, UMEET NN ypaBHEHWe UM cucTema
YPaBHEHWIA PELLIEHNS, ECNIN UMEET, TO CKOJIbKO, 1 NPOYee).

PelwaTb NMHENHbIE HEpaBeHCTBA, KBajpaTHble HepaBeHCTBa, M300paxaTb pelLleHne HepaBeHCTB Ha
4MCNOBOIN NMPSMOINA, 3aMNMCbIBaTh PELLEHVE C MOMOLLBI0 CUMBOJIOB.

PelwsaTb CUCTEMbl JIMHEAHbIX HepPaBeHCTB, CUCTEMbl HEPaBEHCTB, BK/OYalOLLME KBajpaTHoe
HepaBeHCTBO, M300paXaTb pPeLleHWe CUCTEMbl HEPABEHCTB Ha YMC/OBOW MPAMOW, 3anucbiBaTb
peLleHne C NOMOLLbIO CUMBOJIOB.

cnonb3oBaTb HepaBeHCTBa NPY PeLLEHNIN Pa3INYHbIX 3a4au.

DOyHKUUHA

PacnosHaBaTb (YHKLUMM W3YyYeHHbIX BWAOB. [1OKa3blBaTb CXeMaTW4eCKn pPacriofioXeHne Ha

KOOPAWHATHOW NMI0CKOCTK rpadnkoB PYyHKUNA BUaa: y = kx, y = kx + b,y =k/x,y =ax2 + bx + ¢, y
=x3, Yy =VX, Yy = |X|, B 3aBUCMMOCTM OT 3HAYEHMIA KOIDHULMEHTOB, OMMUCHIBATL CBONCTBA PYHKLMIA.

CTpoutb M n306paKaTb CXemMaTUyeCcKn rpauky KBagpaTUUHbIX (DYHKLWIA, ONWCbIBaTb CBOMCTBA
KBaZpaTUYHbIX PYHKLMIA NO MX rpadnmkKam.

Pacro3HaBaTb KBafpaTW4HYO (YHKUMIO MO opmyse, NpUBOAWUTL MPUMEPbl  KBaApaTUYHbIX
(DYHKLMI N3 peaibHOM YXN3HW, (IU3NKK, TeOMETPUN.

YuciaoBble MmocCJIeA0BATEC/JILHOCTH U IIPOrpeccum

Pacro3HaBaTb apu(METUYECKYHO 1 FTEOMETPUYECKYHO NPOrpeccuu Npu pasHbix cnocobax 3afaHus.
BbINOMHATL  BbIYWC/EHUS C  WUCMOMb30BaHWEM (HOPMY/T  N-Fr0  YjneHa apuMeTUYecKon U
reoMeTpUYeCKoi Nporpeccuii, CyMmbl NepBbIX N Y1EHOB.

N306paxkaTb YneHbl Noc/ef0BaTeIbHOCTM TOUKaMW Ha KOOPAMHATHOM M0CKOCTU.

Peluath 3a7a4m, CBA3aHHbIE C YNCNOBLIMU NOCNEA0BATEIbHOCTAMM, B TOM YKC/e 33a4u U3 peasibHOM
XMN3HW (c 1CNONb30BaHNEM KalbKynsTopa, LMPpPoBbIX TEXHOMOTUIA).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB u (undposbie)
n/m KonrtpoJubnsiellpakrnyeckne
TEM NMPOrpaMMbl Bcero 06pa30BaTeJ’lebIe
padoThI padoThI
pecypcbl
Yuncna 1 BblYUCNEHNS. o5 1 ynnoTeka LLIOK
PaunoHanbHble Yyncna )s://m.edso0.ru/7f415b90
ynnoTeka LLIOK
Anrebpanyeckue BblpaxkeHns = 27 1 s-//m.edsoo.ru/7§415h90
ynnoTeka LIOK
YPaBHEHWA 11 HepaseHcTsa 20 1 )s://m.edso0.ru/7f415b90
KoopanHatbl 1 rpatmku. 24 1 ynnoTeka LLOK
@yHKUUN )s://m.edso0.ru/7f415b90
ynnoTeka LIOK
roeToperye u 060bujenne 0 1 )s://m.edso0.ru/7f415b90
OBLLEE KONMMYECTBO YACOB 102 5 0
Mo NMPOrPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHBbIE
No 11/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
nporpamMmbl Bcero K/P /P o0pa3oBaTejibHbIE
pecypcsl
Yucna 1 BblumcneHus. KeagpaTHble bubnunoteka LIOK
1 15
KOpHU https://m.edsoo.ru/7f417ai
) Yucna v BblumcneHus. CteneHb C 7 bnbnmoteka LLOK
LleNbIM noKasaTesiem https://m.edsoo.ru/7f417al
3 Anrebpanyeckme BblpaXKeHus. 5 1 bubnnoteka LIOK
KBagpaTHbIiA TpéxuneH https://m.edsoo.ru/7f417ai
4 Anrebpanyeckme BblpaXkeHus. 15 1 bubnunoteka LIOK
Anrebpanyeckas pobb https://m.edsoo.ru/7f417al
YpaBHeHNA 1 HepaBeHCTBa. bubnnoteka LIOK
5 15 1
KBagpaTHble ypaBHeHUS https://m.edsoo.ru/7f417ai
6 YpaBHeHNs 1 HepaBeHCTBa. 13 Bubnnoteka LIOK
CucTteMbl ypaBHeHNI https://m.edsoo.ru/7f417ai
7 YpaBHEHUA N HepPaBEHCTBA. 12 1 bubnunoteka LIOK
HepaBseHcTBa https://m.edsoo.ru/7f417al
Bnbnmoteka LLOK
8 PYHKUAM. OCHOBHbIE NOHATWA > https://m.edsoo.ru/7f417ai
bubnunoteka LIOK
o PyHKUMA. HUCAOBBIE DYHKLUY o https://m.edsoo.ru/7f417ai
bubnunoteka LIOK
10 rosToperve 1 06o0uenve 0 1 https://m.edsoo.ru/7f417al
OBLLEE KOJIMYECTBO YACOB MO 102 5
NMPOrPAMME


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue

Ne (undposbie)
pa3aesioB U TeM KonrTpoabubie IIpakruyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmmal padoThI paboTnI

pecypcbl
| | |
https://m.edso0.ru/7f419d08
ymcna
YpaBHEHMUA U

5 HepaBeHCTBa. 14 1 Bubnmnoteka LLOK
YpaBHeHUs C 04HOM https://m.edsoo.ru/7f419d08
nepemMeHHoM

3 :/: aaBB:ZZIATZ: 14 1 bubnmorexa LIOK

P ' o https://m.edso00.ru/7f419d08
CucTeMbl ypaBHEHU
¢ | vpamencras 16 1 Euinnorers LIOK
P ' https://m.edso0.ru/7f419d08
HepaBeHcTBa
Bubnunoteka LLOK
1 1

> PyHKuAY 6 https://m.edso0.ru/7f419d08

5 Uuncnosble 15 1 Bubnunoteka LLOK
nocneaoBaTe/lbHOCTU https://m.edsoo.ru/7f419d08
NoBTOpEHwME,

7 0606LLeHMe, 18 1 Bubnnoteka LLOK
cucTemartmsauma https://m.edso00.ru/7f419d08
3HaHWM

OBLUEE KOJTMYECTBO 102 6 0

YACOB MO NPOrPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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