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IIOACHUTEJ/IbBHASA 3AITMCKA

Anrebpa sBAsieTCSl OZHMM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Ijero obpa3oBaHUs: OHa
obecrieunBaeT U3y4yeHue APYrUX AUCLUIUINH, KaK eCTeCTBeHHO-HayuHOT0, TaK ¥ T'YMaHHUTapHOTO
IIMKJ/IOB, €€ OCBOEHHe HeoOXOAMMO AJIsl TIPO/IO/DKeHUs] 00pa30BaHMsl U B TIOBCEJHEBHOMW >KU3HHU.
Pa3BuTtre y 0OyvarOUMXCS HAyuyHbIX TIPEACTaB/IeHUH O TPOUCXOKIEHUH U CYLIHOCTH
anrebpanueckix abcTpakuuii, criocobe OTpakeHWs MaTeMaTUYeCKOM HayKol siBleHUH U
NIPOLIeCCOB B TpUpOJie W 0OljecTBe, poad MaTeMaTH4ecKoro MOJeIUpOBaHUs B Hay4HOM
MO3HAaHWM U B TPaKTHKe CrocobCTByeT (hOPpMUPOBAHMIO HayyHOTO MHPOBO33DeHUs] U KauyeCTB
MBIIIJIEHUs], HeOOXOAUMBIX [/ afilanTaliil B COBpeMeHHOM Lv¢poBoM obijecte. V3yueHne
anreOprl obecrieurBaeT pa3BUTHE YMeHHUs1 HabmoaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUHOCTA MBIIIIEHHs], CIIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBLIBATH CBOM
JIeWiCTBUSL U BBIBOIBI, (DOPMYJIMPOBATh yTBepxJeHus. OcBoeHre Kypca anreOpbl obecrieurBaeTt
pa3BUTHE JIOTUUECKOTO MBbIILIJIeHHs O00yuarouxcsi: OHM  HWCTOMb3YIOT —[JleIVKTUBHbIE U
WH/IYKTUBHBIE DAcCy)KAeHusi, 0000IIeHne U KOHKpeTH3aluio, abcTparvupoBaHue M aHaJIOTHIO.
OOyuenue anrebpe mpejmnonaraeT 3HauYWTE/NbHbI O0BEM CaMOCTOSITE/ILHOM JlesTe/TbHOCTH
oOyyaroImyxcsi, TI03TOMYy CaMOCTOSITeNIbHOe —pellleHWe 33a7lauy  sIB/SeTCS — peanu3arjueid
JieaTeIbHOCTHOTO TIPUHLIMIIA 00yUeHusl.

B ctpykrype mnporpammel y4yeOHOro Kypca «Anrebpa» [ OCHOBHOTO 0O0II[ero
oOpa3oBaHMsI OCHOBHOE MeCTO 3aHMMAIOT COjlep)KaTesJIbHO-MeToAnuYeckie JuHud: «Uucma u
BBIUHC/IEHUS», «AJreOpanueckre BbIpaXEHUs», «YpaBHEHWs M HepaBeHCTBa», «DYHKIUN».
Kaxzasi u3 3TuX cojiep)KaTebHO-MeTOIUUeCKUX JIMHUI Pa3BUBaeTCsl Ha MPOTSDKeHUM TPEX JieT
U3yuyeHus Kypca, B3aUMO/|eMCTBYsI C JpPYTMMHU ero JMHUSAMU. B xoze nsyueHus: yuebHoro Kypca
00yyaroImyMcs PUXOAUTCS JIOTUUEeCKU PacCy’KAaTh, MCII0/Ib30BaTh TEOPETUKO-MHOKeCTBEHHBIN
s3bIK. B CBSI3U C 3TUM B Mporpammy yueOHOTo Kypca «Anrebpa» BKIFOUeHbI HEKOTOPbIe OCHOBBI
JIOTYKY, TIpeJiCTaB/leHHble BO BCEX OCHOBHBIX pasfiesiax MaTeMaTHuecKoro o0pa3oBaHusl U
CIIOCOOCTBYIOIIME OBJIA/IEHUI0 OOYYAIOIIMMKCS OCHOB YHHBEPCA/TBHOTO MaTeMaTH4ecKoro
s3biKa. CoJiep>KaTesTbHOM M CTPYKTYPHON OCOOEHHOCTBIO Y4eOHOTo Kypca «Anrebpa» sBseTCs
ero WHTerpupoOBaHHbIN XapaKTep.

CopepkaHve muHUM «YWcna ¥ BBIYUCIAEHUs» CAY)KUT OCHOBOW JJisi JlajbHeMIero
U3yuyeHUs MaTeMaTUK{, CIIOCOOCTBYeT pasBUTHIO Yy 00yuaroluXCsl JIOTMYECKOTO MBbIILIIEHUS],
(OpMHPOBaHKIO YMeHUsl T0/Ib30BaThbCsl alrOPUTMaMH, a TakKe NPUOOpeTeHHI0 MPaKTUYeCKUX
HaBBIKOB, HEOOXOJUMBIX //Isi TIOBCeJHEBHOW >XM3HU. Pa3sBuTHe TOHSATHS O UMC/ie Ha YPOBHe
OCHOBHOTO 00111ero o6pa3oBaHMsl CBSI3aHO C paLMOHAJBHBIMU U HMPPALMOHATBHBIMU UHCIaMH,
¢opmMHpoBaHreM IpeJCTaB/leHUH O [eliCTBUTE/ILHOM Uuc/le. 3aBeplieHre OCBOEHHUsSl YMC/I0BOM
JIMHUY OTHECEHO K cpeiHeMy 0011ieMy 06pa30BaHUIo.

CogepkaHve [BYX anrebpanueckux JIMHUM — «AJireOpanyeckve BBIDOKEHHS» WU
«YpaBHeHUsI M  HepaBeHCTBa»  crocobcTByeT  (opMupoBaHMIO y  OOyYaroIUXcCs
MaTeMaTH4ecKoro arirapara, HeoOXOJUMOro JJsi pelleHus 3aJay MaTeMaTUK{, CMEeXKHbIX
TpeIMETOB Y MPAKTHKO-OPHEeHTUPOBaHHbIX 3ajau. Ha ypoBHe ocHOBHOro obiriero ob6pasoBaHus
yueOHBIE ~ Marepuas  TpYINIMPYeTCs BOKPYr  paLMOHANbHBIX  BbIpakeHUH. Asrebpa
JleMOHCTpUpYyeT 3HaueHue MaTeMaTHKU Kak f3bIKa /ISl TIOCTPOeHUs] MaTeMaTUyeCKUX MoJesel,
OTHCaHUS TIPOLIeCCOB U SIBJIEHUM peanbHOrO Mupa. B 3asaun obyueHust anrebpe BXOASAT TakkKe
JasbHelIee pa3BUTHE aArOPUTMHUECKOTO MBbIIIIeHUs, Heo0XOJUMOro, B UYaCTHOCTH, [JIs
OCBOEHUsI Kypca HWH(POPMATHK{, U OBJaJleHue HaBblKaMU [IeYKTUBHBIX DPaCcCy’KIeHHUH.



[Tpeobpa3oBaHre CMMBOJBHBIX (DOPM CTIOCOOCTBYET Pa3BUTHIO BOOOpaXkeHHUs, CTIOCOOHOCTEH K
MaTeMaTHUYeCKOMY TBOPUECTBY.

CopepxaHve  QyHKUMOHaAbHO-rpaUueckoll  JIMHUM  HalleJleHO Ha  TOJlyueHHe
00y4JaroIyMHCs 3HAHUHN 0 (QYHKLUSIX KaK Ba)KHEWIeld MaTeMaTHUeCKON MOZe/H /IJisi OTTMCAHUS
W UCCe[JOBaHWs pa3HOOOpa3HBIX TPOLIECCOB W SIBJIEHWM B MpHUpoZe U oOiectBe. V3yueHue
MaTepHuasia CrIOCOOCTBYeT pa3BUTHIO Yy OOydaromMXcsi YMeHHMsl MCII0/1b30BaTh pa3/MyHble
BbIpa3uTe/ibHbIe CPEe/ICTBA si3blka MaTeMaTUKW — CJIOBeCHble, CUMBOJIMUECKUe, rpaduueckue,
BHOCHUT BKJIaZi B OpMHUPOBaHUe TIPe/CTaB/ieHnid O POJIM MaTeMaTUKHU B Pa3BUTHH LIUBU/IH3aAL[UN
Y KYJIbTYDBI.

CornacHo yuebHOMYy TulaHy B 7-9 KjaccaXx wu3ydaeTcsi yueOHbIM Kypc «Asrebpa»,
KOTODbIM BK/IIOYaeT CJie/lylollide OCHOBHbIe pasfiesibl cofepkaHusi: «Yuciaa U BbIUMC/IEHUS»,
«Anrebpanueckue BbIpaXEHHUs», « Y PABHEHUSI M HEPABEHCTBa», « DYHKIIUN».

Ha u3yuenue yue6HOro Kypca «Asredpa» orBogurcst 306 uacos: B 7 kinacce — 102 vaca (3
yaca B Hejle/t0), B 8 knacce — 102 uaca (3 yaca B Hejiento), B 9 kiacce — 102 yaca (3 yaca B
HeJieio).



COJEPXAHUE OBYYEHUSA
7 KITACC

Yucia ¥ BBIYUC/IEHUSA

IIpobu 0OBIKHOBEHHBIE U JIeCITUYHBIE, MEPEeX0f OT OAHOW (opMbI 3amvcu Apobeid K
Apyrou. IToHsiTHe paljMoHaIBLHOrO YMC/Ia, 3alMUCh, CPABHEHHUE, YIIOPsJ0UrMBaHKe palMOHA/IbHBIX
ynces. AprudmMeTryeckue eMCTBUSI C PaLMOHA/TIbHBIMU urciaMy. PelieHue 3aau U3 peasbHOU
NIPAaKTHUKY Ha 4acTH, Ha ApoOwu.

CrernieHb C HaTypa/JbHBIM TIOKa3aTesieM: OmpefiesieHre, TpeoOpa3oBaHUe BhIpAKEHUN Ha
OCHOBe OTpe/ie/IeHus], 3aMUCh OOJBIMX unces1. [IpoLeHTHI, 3aMich MPOLEHTOB B BHUje APOOH U
pobu B BHJe TPOLIEHTOB. TPy OCHOBHBIE 3a/laud Ha IPOLIEHTHI, pellieHre 3a7ay U3 peaybHOM
TIPaKTHKU.

[TprMeHeHMe TIPHU3HAKOB /1e/TMMOCTH, pa3/ioXKeHre Ha MHOXKUTe/I HaTyPabHbIX YMCe.

PeasibHble 3aBUCUMOCTH, B TOM UHCJIe TIpsiMasi U 0OpaTHasi MPOIOpLMOHaIbHOCTH.

Anredpanuyeckue BbIpa)KeHHA

[TepeMeHHbIe, UKCI0BOE 3HAuU€HUE BLIPAKEHUSI C TepeMeHHOH. [lomycThMble 3HaueHUs
nepeMeHHbIX. [lpeAcTaBfieHMe 3aBUCMMOCTU MeX]y BeJlMUMHaAMU B BuAe (HOPMYJIBI.
Bbruncienus o ¢popmynam. [Tpeobpa3oBaHre OyKBeHHBIX BBIPDA’KEHHM, TOXK/[ECTBEHHO PaBHbIE
BBID&)KEHHSs], TIpaBU/a 1peobpa3oBaHysi CYyMM W TPOM3Be/IeHHI, TIpaBU/ia PaCKpPhITUSI CKOOOK U
TIpUBe/IeHNsI TIOA0OHBIX CIaraeMbiX.

CBoiicTBa CTereHu C HaTypasbHbIM M0Ka3aTesieM.

OpHouneHbl U MHOrowieHsl. CTerneHb MHOrousieHa. Cro)keHue, BbIYMTAHHE, YMHOXKEHUEe
MHOrou/ieHOB. POpMy/ibl COKpAILlEHHOTO YMHOKEHMS: KBaZpaT CyMMbl U KBaJpaT pa3HOCTH.
dopmysia pa3HOCTU KBaZipaToB. Pa3no)keHrie MHOTOU/IEHOB HA MHOYKHTEH.

YpaBHeHMs1 U HepaBeHCTBA

YpaBHeHHWe, KOPeHb YpaBHEHUs, TIpaBUia MpeoOpa3oBaHUs YPaBHEHUS, PABHOCUIBLHOCTh
yPaBHEHUH.

JInHeliHOe ypaBHEHHe C OJHOMW IepeMeHHOM, UMC/I0 KOpHeH JIMHeHHOro ypaBHeHWs,
pellleHHe JIMHEMHbIX ypaBHeHWil. CocTaBjeHWe YpaBHEHHH M0 yC/IOBUIO 3ajaud. PerieHue
TEKCTOBBIX 3a/jau C IOMOILbI0 YPaBHEHUM.

JIuHeliHOe ypaBHeHUe C ABYMs MepeMeHHbIMU M ero rpaguk. CucreMa [BYX JIMHEHWHBIX
ypaBHEHWI C AByMsi TepeMeHHbIMH. PellleHre cHCTeM YpaBHEHHI CrOCO00OM TO/[CTAHOBKHU.
[TpumepsI pellieHysI TEKCTOBBIX 3aZlau C OMOILBIO CUCTeM YpaBHEHUIA.

DOyHKIUH

KoopzavHaTta Touku Ha mpsMoil. UMC/IOBble MPOMEXYTKU. PaccTosiHue Mexay [ByMs
TOYKaMH KOOPJAUHATHOM TIPSIMOM.

[IpsiMmoyronbHasi crucTemMa KoopauHaT, ocu Ox u Oy. Abcuucca ¥ opAuHaTa TOYKM Ha
KOOpAMHATHOM TIOCKOCTHU. [Ipumepsl rpadukoB, 3ajaHHbIX (opmynamu. UteHue rpa@ukos
peanbHbIX 3aBUCUMOCTel. Ilonsitne ¢yHkuMu. I'paduk ¢yHKuMU. CBoWCTBa (PYHKIUH.
JluneiiHas QyHkUus, eé rpaguk. I'paduk pyHkumu y = |x|. I'paduueckoe pelieHue TUHEHHBIX
YPaBHEHHUH U CUCTeM JIMHEeWHBIX ypPaBHEHUN.

8 KVIACC

Yucia ¥ BHIYHC/I€HUSA



KBagpartHeiii KOopeHh W3 uuncia. [loHsiTie 00 wWppanyoHa/bHOM uHcse. [lecSTUYHbIe
TIpUOJIKEeHUsT MPPAlMOHABbHBIX urcesl. CBOWCTBA apu)MeTHUeCKUX KBa/IPATHBIX KOPHEH U UX
NpUMeHeHre K TpeoOpa30BaHUI0 UMC/IOBBIX BBIDAKEHUH W BBIYUCIEHUSM. [lefiCTBUTEIbHbIE
yucha.

CrerneHb C Lie/IbIM 1T0Ka3aTesieM U eé cBoiicTBa. CTaHjapTHasi 3aMych UMCa.

Anredpanueckue BbIpa)KeHUA

KBagpatHbiii TpéxusieH, pa3/ioykeHHe KBa/[paTHOTO TPEXUsieHa Ha MHOYKUTETH.

Anrebpanueckass apoOb. OCHOBHOe CBOWMCTBO anrebpandeckoii apobu. CrioxkeHue,
BbIUMTAHNE, YMHOXKEHHe, JlefieHre anreObpanueckux Apobeil. PaivoHanbHbIE BBIDAKEHUSI U UX
npeoOpa3oBaHue.

YpaBHeHus ¥ HepaBeHCTBA

KBagparHoe ypaBHeHue, ¢opmy/aa KOpHell KBajpaTHOro ypaBHeHHs. Teopema Buerta.
PelleHue ypaBHeHHUH, CBOZSILMXCS K JIMHEMHbIM W KBajpaTHbIM. IIpocrefimive apobHO-
palLMOHa/IbHbIe YpaBHEHUS.

I'paduueckasi ©HTepIIpeTal[usi YpPaBHEeHUM C ABYMsI TlepeMeHHbIMA M CHUCTEM JIMHEeWHBIX
ypaBHEHWU C ABYMsi repeMeHHbIMU. [IpyvMepbl pellleHUsi CUCTeM HeJIMHEWMHbIX YPaBHEHUM C
JBYMsI TiepeMeHHBIMH.

PerieHre TeKCTOBBIX 33/jau anrebpanyeckum crocobom.

UucioBble HepaBeHCTBA W HUX CBOMCTBA. HepaBeHCTBO C OJHOW TepeMeHHOM.
PaBHOCHMIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBAa C OJHON mepeMeHHOH. CHCTeMbl
JIMHeWHBIX HePABEHCTB C O/IHOW TlepeMeHHOI.

DyHKIUHU

[Moustne pyHkuuu. O6MacTk orpejesieHUss 1 MHOXKeCTBO 3HaueHUH (yHKLIMUA. CriocoObI
3a/laHus] PYHKIUH.

I'padvik dynkumu. UteHue cBoMCTB QyHKUMU 10 eé rpaduky. [Ipumepbl rpapukoB
(bYHKILIMH, OTpaXkalol[uX peasbHbIe MPOIeCChI.

dyHKUWY, OMUCHIBAIOIIME TIPSIMYI0 M 0OpaTHYIO TPOIMOPLMOHAbHbBIE 3aBUCHMOCTH, WX
rpaduku. @yHkImK y = x2, y = x3, y = VX, y=|x|. ['paduueckoe peleHre ypaBHeHUI U CUCTEM
yPaBHEHHUH.

9 K/IACC

Uncia ¥ BBIYMCTIEHUS

ParioHanbHble ync/ia, MppaljioHa bHble YKC/la, KOHeUHble U OeCKOHeUHble [ieCSTUUHbIe
Apobu. MHOXeCTBO [1eMCTBUTENbHBIX UHCes, JeHCTBUTeNbHble uHuCla Kak OeCKOHeyHble
JecsiTUuHble  7pobu. Bs3aMHO  O/HO3HAYHOEe  COOTBETCTBUE  MEXAY  MHOYKECTBOM
JleICTBUTEJIbHBIX YHCe/1 U KOOPAUHATHOM NPSMOM.

CpaBHeHUe [IeHCTBUTENbHBIX uuces, apupMeThuyecKue [eiCTBUS C [1eMCTBUTE/bHBIMU
YHUC/IaMU.

Pa3meppl OOBEKTOB OKDPY’KaloOIlero MHpA, AJUTETbHOCTh IPOLIECCOB B OKPY’KaroI[eM
MUpe.

[TpubmpKkéHHOe 3HayeHUe BeJUUMHBI, TOYHOCTb NpUOMDKeHUs. OKpyTr/eHHe uuces.
[TpyknjKa U oLleHKa pe3y/IbTaTOB BbIUMC/IEHUM.

YpaBHeHus 1 HepaBeHCTBa

JIuneliHoe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASAILMXCS K JIMHEUHBIM.



KBazpatHoe ypaBHeHue. PellleHMe ypaBHeHWM, CBOJALIMXCS K  KBa/paTHbBIM.
bukBaspaTHOe ypaBHeHMe. [Ipumepnl pellleHMs ypaBHEHWM TpeTbel W 4YeTBEPTOU CTereHeun
pasyio’keHrueM Ha MHO>KUTEJIH.

PemneHre  ApOOHO-pallMOHA/NBHBIX  ypaBHeHWH.  PellleHMe — TEeKCTOBBIX  3a7iad
anrebpanyecKuM MeTOZIOM.

YpaBHeHUWe C /IByMsi TilepeMeHHbIMU U ero rpaduk. PeliieHue cucTeM [BYX JIMHEMHBIX
ypaBHeHHI C [ByMsl MepeMeHHbIMU. PellleHue cucTeM [BYyX ypaBHEHUMW, OJHO U3 KOTOPbIX
JIMHeliHOoe, a JIpyroe — BTOPOM cTereHU. ['padrueckasi MHTepripeTalusi CUCTeMbl YpaBHEHUM C
JIByMsI TlepeMeHHbIMHU.

PerieHrie TeKCTOBBIX 33/jau anrebpanyeckum Crocobom.

YucnoBble HepaBeHCTBA U UX CBOMCTBA.

PellleHue /MHEMHbIX HEPAaBEHCTB C OJHOW TlepeMeHHOH. PellleHue cucteM JIMHEWHBIX
HepaBeHCTB C O/IHOW mepemMeHHOW. KBazipaTHble HepaBeHCTBa. ['pacmueckasi MHTepIripeTaLjusi
HepaBeHCTB M CHCTeM HepPaBeHCTB C JBYMsl TlepeMeHHbIMHU.

DyHKIUHU

KeagpatnuHasi ¢yHKIus, eé rpaduk W cBoiicTBa. Ilapaboia, KOOpPAWHATHI BEpIIMHbI
napabosIbl, 0Cb CHMMETPHH 1apadosibl.

I'paduiku pyHkmit: y = kx,y = kx + b,y = k/x, y = X3, y = VX, ¥ = |x| ¥ X CBOMCTBa.

Unc/ioBbIe NOC/IEA0BAaTe/TbHOCTH M IPOrPeccuu

[ToHsATHE YKMCIOBOM MOC/Ie[0BaTeIbHOCTH. 3aJjlaHKe TMO0C/e[0BaTe/IbHOCTH PeKYPPeHTHOM
dbopmyioit u popmyioii n-ro usieHa.

Apudmernueckass U reomeTpuueckas —nporpeccur. DopMmynbl  n-ro  ujeHa
apyu(MeTHYECKOU U TeOMeTpUUeCKOU MPOrpecCcuid, CyMMBbI MIEPBBIX 1 U/I€HOB.

N300pakeHrie 4ieHOB apuU(MeTUUeCKOW W TreoMeTPUUeCKOH Iporpeccuii TOYKaMH Ha
KOODP/IMHATHOM TIJIOCKOCTHU. JIMHeNHBIN U 3KCTIOHeHI[MaIbHbIA poCT. C10KHbIe IMPOLIeHThI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA IIPOI'PAMMbBLI YUYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/JbTaTbl OCBOEHUs TpPOrpamMMbl ydeOHOro Kypca «Aurebpa»
XapaKTepU3yHOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

MpOsIB/IeHWEM MHTepeca K TIPOLUUIOMY W HACTOSILeMy POCCUMCKOW MaTeMaTHKH,
LIEHHOCTHbIM OTHOLIEHVWeM K [JOCTWKEHUSM DPOCCUKWCKUX MaTeMaTMKOB M POCCHUKMCKOU
MaTeMaTUUeCKOU 1IKOJIbl, K MCI0/Ib30BaHHUIO 3TUX [JOCTKEHUM B IPYTUX HayKax U MPUK/IaJHbIX
cdepax;

2) rpa)k/laHCKoOe U AYXOBHO-HPAaBCTBeHHOE BOCIIHTaHHeE:

TOTOBHOCTBIO K BBIMIOIHEHWIO 00513aHHOCTEM Tpak[JaHWHA W peaju3allid ero Ipas,
rpeJiCTaB/ieHWeM O MaTeMaTHUeCKUX OCHOBax (DyHKL[MOHWPOBAHUS Pa3/WYHbIX CTPYKTYP,
sIBJIEHUH, TIPOLIeyp TPakJaHCKOTO 00iecTBa (Harpumep, BLIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)X/IeHHIO 3THUeCKUX TpobsieM, CBSI3aHHBIX C TIPAKTUYeCKUM TIPUMEHEHHEeM [OCTH)KeHHUM
HayKH, 0CO3HaHUEM Ba)KHOCTU MOPaTbHO-3TUUECKUX MPUHLUIIOB B /leATe/IlbHOCTH YYEHOTrO;

3) TpyAOBOe BoCIMTaHHe:

YCTAaHOBKOW Ha aKTWUBHOE ydacTHe B pelleHUM TPaKTUYeCKUX 3aJjay MaTeMaThuueCKou
HaTpaB/IeHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTHuyecKoro ob6pa3oBaHUs Ha MPOTSDKEHUH BCeM
YKU3HU [IJIs1 YCIIeIHOW MpodeCcCHOHaMbHOM AeITe/IbHOCTA U Pa3BUTHEM HEOOXOUMBIX YMEHUH,
OCO3HAaHHBIM BBLIOODOM U TIOCTPOEHHEM WHAWBUYaAbHOM TpaeKTOpMU o00Opa3oBaHUs U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMUHBIX MHTEPECOB U 0011[eCTBeHHBIX MMOTPeOHOCTel;

4) 3cTeTHYeCKOe BOCITUTAHHE:

CIIOCOOHOCTRIO K IMOIL[MOHAJILHOMY M 3CTETHUECKOMY BOCIIPUSATHIO MaTeMaTHUeCKUX
00BEKTOB, 33/1a4, PeIlleHNH, pacCy>KJeHU, YMEHHIO BUJIeTh MaTeMaTHUeCKre 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IeHHOCTH HAyYHOI'0 MO3HAHUA:

OopHeHTallell B [leATebHOCTH Ha COBPEMEHHYIO CHCTeMY HayuHbBIX TIpeJCTaBjieHHd 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Da3BUTHsI uYe/ioBeKa, IPUpPOJbl W 00IecTBa, TOHUMaHHWEM
MaTreMaTUueCKod HaykKu Kak cdepbl 4e/ioBeueCKOW [leATe/IbHOCTH, 3TAarioB €€ pa3BUTUS U
3HAUMMOCTH [i/Isl Pa3BUTUSI LIUBU/IU3aL[MM, OBJIaZleHUeM SI3bIKOM MaTeMaTHKU U MaTeMaTH4YecKou
KyJbTypOM Kak CpeJCTBOM [I03HAHUSI MHpa, OBJaJileHWeM TPOCTeMIIMMY HaBbIKAMU
WCCie[JOBaTe/IbCKOM /leaTeTbHOCTH;

6) ¢usnueckoe Bocnuranue, ¢opMHPOBaHHEe KYJAbTYpPbl  3A0POBbA H
IMOIL[HOHA/ILHOTO 0/1arono/Tyuus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHueCcKhe 3HaHUs B UHTepecax CBOETO 3/I0POBbS,
BeJleHHs1 3J0pPOBOT0 0Opasa >KW3HHU (340pOBOe TMUTaHKe, cOa/laHCUPOBAHHBIA Pe)KUM 3aHATHN U
OT[bIXa, peryysipHas (u3nueckass aKTMBHOCTh), C(OPMHUPOBAHHOCTbIO HaBbIKa peduieKCuH,
TIpM3HaHKEM CBOEro IpaBa Ha OMIMOKY U TaKOT'o »Ke TpaBa IPyTroro ueioBekKa;

7) 3K0/1I0rU4YecKoe BOCIUTaHKe:

OpHWeHTalvield Ha TIPUMeHeHre MaTeMaTUYeCKUX 3HaHWM [jis pelieHus 3a/au B 00/acTu
COXPAHHOCTU OKpY>Karolllell cpefibl, TIAHWPOBAHUSI TIOCTYNKOB U OLIEHKHM HX BO3MOXKHBIX
TIOCTIeICTBUM /IJI1 OKpY’Karolllel Cpe/ibl, 0CO3HAHWEM TJI00a/IbHOIO XapaKTepa 3KOJIOTHYeCKUX
npo0J/ieM U MyTeH UX pelleHus;



8) ajanTanus K U3MEHAIIINMCS YCIOBHAM COI{HA/IBHOW U PUPOJHOI CpeAbI:

TOTOBHOCTBIO K JIEHICTBUSIM B YCJIOBUSIX HEOTMpe/ie/IEHHOCTH, TOBBILLIEHUIO YPOBHS CBOeM
KOMIIETEHTHOCTH uYepe3 MPakTUUeCKyH AesaTe/lbHOCTb, B TOM YMC/Ie yMEeHHe YUYUThCS y JPYIuX
NIoIel, pruobpeTaTh B COBMECTHOM JIeATe/TbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMITETEHLIMU U3
OTbITa JPYTUX;

HeoOX0/IMMOCThIO0 B ()OPMUPOBAHMHU HOBBIX 3HAHWM, B TOM uuciie (GOpPMYIUPOBaTh UleH,
TIOHATHSI, TUIOTe3bl 00 0OBEKTaxX W sIBJIEHUsIX, B TOM UHCJIe paHee HEW3BeCTHbIX, OCO3HaBaTh
JeduLnThl COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTe!, TVIaHUPOBATh CBOE PAa3BUTHE;

CTIIOCOOHOCTBIO  OCO3HABATH CTPECCOBYHD CHUTYyallMiO, BOCIIPUHUMAaTh CTPECCOBYIO
CUTyallul0 KakK BbI30B, TPeOYHIUl KOHTPMep, KOPPEKTHPOBaTh TPHWHUMAeMble peIeHus |
JiecTBus, GOpPMy/IMPOBaTh U OLIEHUBATh PUCKU U TIOC/IeACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAIMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/1bHbIE YHUB€pPCA/IbHbIE y‘IEGHbIe AEﬁCTBHH

Ba3oBble ioruyeckue JAeiCcTBUsL:

® BBIB/ISATh U XapaKTepH30BaTh CYI[eCTBEHHbIe MPU3HAKKW MaTeMaTHYeCKUX OOBLEKTOB,
TIOHSATHM, OTHOIIEHUNA MeXAy TOHATUSMH, (HOPMYJUPOBATh OIIpeieIeHUs] TIOHSTHH,
yCTaHaB/IMBATh CYI[eCTBEHHBIM MPU3HAK KIacCU(PUKALMK, OCHOBaHUS /111 000011IeHus
Y CpaBHeHUs, KpUTEPUH TIPOBOAMMOTO aHA/IN3a;

® BOCIPUHUMaTb, (OPMY/IMPOBATh U MPeoOpa30BbIBaTh CY>KIEHUS: YTBEPAUTE/bHBIE U
OTpHULIaTe/IbHbIE, e JUHUUHbBIE, YaCTHBIE U 00II[He, YC/IOBHBIE;

®  BbBISIB/ISITh MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U TTPOTUBOPeuns B (pakrax,
JAHHBbIX, HAOMIOIeHUsIX W YTBeP)KAEHUsX, TpeJjiaraTb KPUTEPUU [ijisi BbISBIEHUS
3aKOHOMEpPHOCTel ¥ MPOTHBOPeUUi;

® fe/laTh BBIBO/BI C WCIO/Ib30BaHHWEM 3aKOHOB JIOTHKH, AeNYKTUBHBIX U MHYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IFOUeHUM 10 aHa/I0THH;

® pa3bupaTh [OKa3aTe/bCTBA MaTeMaTUYeCKMX YTBEPXKAEHWH (TpsiMble ¥ OT
TIPOTHBHOTO), MPOBO/IUTH ~ CAMOCTOSITEJILHO ~ HECJIO)KHbIe  Jl0Ka3aTesbCTBa
MaTeMaTHUeCKHUX (PaKTOB, BBICTpAaWBaTh ApPryMEHTAl[Ui0, TMPUBOJUTH TPUMEPbl U
KOHTpIpHMephl, 000CHOBBIBaTh COOCTBEHHbIE PACCY KeHMUS;

e BuIOUMpaTh criocob peleHUs yueOHOH 3afjaur (CpaBHMBATb HECKOTIBKO BapHaHTOB
pellieHus1, BBIOMpaTh Haubosiee MOAXOJAMIMN C yUETOM CAMOCTOSITE/TBHO BbI/e/IeHHBIX
KPUTEpHEB).

Ba3oBble HCC/IeJ0BaTe/IbCKHE JeHCTBUA:

® HCIIO/Ib30BaTh  BOMPOCHI  KaK  MCC/Ae0BATeNIbCKUM  MHCTPYMEHT  TTO3HaHMS,
bopmyrpoBaTh BOTIPOCHI, duKcupyromye MPOTHUBOpeune, npobemy,
CaMOCTOSITE/IbHO ~yCTAaHAB/IMBATh WMCKOMOE U JaHHOe, ()OPMUPOBAThb THUIIOTeE3Y,
apryMeHTHPOBaTh CBOIO TIO3ULIMIO, MHEHHE;

® T[POBOAUTH IO CAMOCTOSITEJILHO COCTAB/IEHHOMY IJIaHy HEeCJIOKHBIA SKCIIepUMeHT,
HeOoJIbIlIoe  UCC/Te[iOBaHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTeM MaTeMaTHuecKoro
00beKTa, 3aBUCUMOCTeN 00BEKTOB MeXXy CO00i;

® CaMOCTOSTeTbHO  (JOpMy/MpOBaTh 0000IeHWssT W BBIBOJBI TI0  pe3yJibTaTaM
NpoBeJéHHOTO HaOMI0IeHNs], UCCIe0BaHusl, OL[eHUBaTh [JOCTOBEPHOCTh TOTyUeHHBIX
pe3y/bTaToB, BLIBOZOB U 000011eHNUI;



MPOrHO3UPOBaTh BO3MOKHOE pa3BUTHeE TIPOL[eCCa, a TaK)Ke BbIJBUraTh MPeATIOI0KeHUs
0 ero pa3BUTHU B HOBBIX yC/IOBUSIX.

Pabora c undopmariueii:

BBISIB/IATh HEJOCTaTOYHOCTb M W30BITOYHOCTh MHGMOPMAIIWHU, JaHHBIX, HEOOXOAUMBIX
JIJIs pellieHus 3a/lauu;

BbIOMpaTh, aHA/M3UPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETHPOBAThH MH(OPMAIUIO
Pa3/IMYHbIX BUIOB U (hOPM TIpe/iCTaB/IeHuS;

BbIOMpaTh (hopMy TipeicTaB/ieHNst UHGOPMALMK U WTFOCTPUPOBATh pelllaeMbie 3aZiaui
cXeMaMH, iMarpaMMaMi, HHOM TpadrKol M MX KOMOUHAIUSIMU;

OLIEHWBATb HAZIEXKHOCTh MH(MOPMAIMK 10 KPUTEPHUSIM, TIPe/JIOXKEHHBIM YUUTEIeM WU
chopMy/IMPOBAHHBIM CAMOCTOSTEBHO.

KOMMYHI/IKHTI/IBHBIE YHUB€pPCA/IbHbIE yq86HBIe ]J[EI‘/’ICTBI/IH:

BOCITPUHUMATh U (POPMY/IMPOBaTh CYXK/|€HUSI B COOTBETCTBUU C YCJIOBUSMH U LIeISIMU
00L[eHHUs, SICHO, TOYHO, I'DaMOTHO BBID@XATh CBOI) TOYKY 3DEHUS B YCTHBIX H
MTMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHSI TI0 XOAY PeIIeHHs 3a/jaud, KOMMEHTHUPOBAaTh
TIO/TyYe€HHBIM pe3yJibTar;

B X0/ie 00CY>X/IeHHs 3a/laBaTh BOTPOCHI MO CYIIeCTBY 00CyX/1aeMoi TeMbl, TIPOOIeMbI,
pelllaeMoi  3ajjaud, BbICKA3blBaTh WJI€H, HalleJIeHHble Ha T[IOWCK PpeIleHws,
COTIOCTAB/SATh CBOM CYXKJAEHWS C CYXAEHUsMH [JPYruX YYaCTHUKOB [Majora,
00OHapy>KvBaTb pa3/iMuve U CXOZCTBO MO3ULIMH, B KOPPEKTHOU opme (hopMyMpoBaTh
Pa3HOIJIacHsi, CBOM BO3PaXKeHUs;

TIPe/ICTaB/ISITh Pe3y/IbTaThl PelleHus 3a/jauu, SKCIIepUMeHTa, UCC/IeI0BaHuS, TTPOEKTa,
CaMOCTOAITE/TbHO BbIOMpaTh (pOpMaT BBICTYIUIEHUs C YUYETOM 3ajau Tpe3eHTalu |
0COOEHHOCTEH ayZINTOPUH;

MOHUMAaTh M WCIO/b30BaTh MPEUMYIIECTBA KOMAHAHOW M WHUBHYalbHOW PabOThHI
TIpH pellieHnd yueOHbIX MaTeMaTUUeCKUX 3a7iay;

NIPUHUMATH LIe/lb COBMECTHOM [1eSITe/TbHOCTH, TI/IAaHUPOBATh OPraHU3aL[UI0 COBMECTHOMN
paboThl, pacrpefensTh BHUAbI PabOT, /I0rOBapuBaThCs, OOCYXJaTb TMpoIecC U
pe3ysibTat paboThl, 060011[aTh MHEHUSI HECKOTbKUX JTHO/IeH;

y4aCTBOBAaTh B TPYIIOBLIX (opMax paboTbl (00CyXaeHusi, 0OMeH MHEHUSIMY,
MO3rOBbI€ IITYPMbI U JIDYTHE), BBITIOJHATH CBOK) YacThb pabOThI U KOOPAWHUPOBAThH
CBOM [JIEMCTBUS C PYTUMM WieHaMH KOMaH/bI, OLleHMBaTh KAUeCTBO CBOErO BK/aja B
o011 MPOYKT 10 KPUTEepPHUsiM, C(hOPMYTMPOBAHHBIM yUaCTHUKAMHU B3aUMO/IEMCTBUSI.

PeryisTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe JefiCTBUS
Camoopranu3anus:

CaMOCTOSITe/IbHO COCTaB/ISATh T7IaH, ajrOPUTM pellleHusl 3aZiaud (WM ero 4acTh),
BbIOMpaTh CrocoO pellleHHsI C YU8TOM UMEIOIIUXCS PeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBAaTh BapHaHThI PelleHHH C Y4ETOM
HOBOM UHbOpPMaLUH.

CaMOKOHTPOJIb, 3M01[HOH&JIBHBII‘/’I HHTEJ/IJIeKT:

B/IQ/IeTh CII0COOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLiecca W pe3ysbTaTa pelieHust
MaTemMaTHUYeCKOU 3a/lauu;
npeABUEeTh TPYJHOCTH, KOTOPble MOTYT BO3HUKHYTb TPHU PEIIeHUM 3a/laud, BHOCUTh
KOPPEKTHBBI B /IeATEIbHOCT HAa OCHOBE HOBBIX OOCTOSITE/ILCTB, HAalIEHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;



® OlLIeHMBaTb COOTBETCTBUE pe3yJibTaTa [esiTe/IbHOCTU MOCTaB/I€HHOU 1e/Id U YC/I0BUSIM,
OOBSICHATh TIPUUMHBI [JOCTYDKEHUSI WM HEJOCTKEHUs 1Ie/IM, HaXO[AWTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

INPEIMETHBIE PE3YJ/IbTATBI

K koniy obOyueHuss B 7 Kjacce oOyuaromuiics TIOAYYMUT Crefyrolue IpeJMeTHbIe
pe3y/bTaThl:

Yucna ¥ BBIYUCTICHUA

BbInosiHATE, coueTasi yCTHble U THCbMEeHHble MpPUEMBI, apudMeTHUecKue AelCTBUS C
paLMOHaTbHBIMU UHMCIaMU.

Haxoauth 3HaueHWs] UYKMCIOBBIX BBIPDAKEHHUH, TIPUMEHSTb pa3HOOOpa3Hble CriocoObl M
NpPUEMBI  BBIUKMC/IEHUS] 3HAYeHWH [APOOHBIX BLIPA)KEHWH, CO/epXKalluX OOBIKHOBEHHbIE U
JeCTUUHBIE POOH.

[TepexoauTtb OT OfHOM (OpPMBI 3aMyCH Yucesn K Apyroi (rpeobpa3oBbIBaTh JeCATUUHYIO
IpoOb B OOLIKHOBEHHYI0, OOBLIKHOBEHHYIO B [JECSATUYHYI0, B YAaCTHOCTM B OECKOHEUHYIO
JeCITUYHYIO IpOOBb).

CpaBHUBATh U yIOPSJ0UMBATh pallMOHA/IbHbIE YMCIA.

OKpyr/aTh uuca.

BbINOSHATE NPUKKAKY U OLIEHKY pe3yJsbTaTa BBIYWC/IEHUM, OL[eHKY 3HaueHWMU YHC/I0BBIX
BbIp&)KeHUU. BBINIO/IHATE AelCTBUS CO CTeNeHsIMU C HaTypaibHbIMU MTOKa3aTeIsIMHU.

[TpuMeHATH NPU3HAKHU [,e/IMMOCTH, Pa3/I0KeHre Ha MHO)KUTE/M HaTypa/lbHbIX YHCe/l.

PemaTh NpakTUKO-OpPMEHTUPOBaHHbIE 33/laud, CBs3aHHble C OTHOLUEHWEM BeIUUMH,
MIPOMNOPLIMOHA/ILHOCTBIO BeIMUMH, POL|eHTaMU, UHTePIPeTUPOBaTh Pe3y/IbTaThl pellleHus 3a1au
C y46TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAEMbIX 0OBEKTOB.

Asnredpanuyeckue BbIpa)KeHHSA

Vicnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSITh €€ B Tpoliecce
0CBOeHMs yueOHOTro Marepuara.

Haxoauth 3HaueHus1 OyKBeHHBIX BBIPDA)KEHWH MPU 3alaHHBIX 3HAUEHUSIX TTepeMeHHbIX.

BrbinonHsATs npeoOpa3oBaHUs L1e/I0r0 BbIpa)KEHUsI B MHOT'OU/IeH MpUBeieHHUeM TM0J00HBIX
CJlaraeMbIX, PaCKphITHEM CKOOOK.

BbINOSHATE YMHOXKEHHEe OJHOu/leHa Ha MHOrOYIeH Y MHOrouJleHa Ha MHOTOY/IEeH,
NIPUMeHATh (DOpPMYJIibl KBa/ipaTa CyMMbI M KBaJjpaTa pa3HOCTH.

Ocy1ecTBiATh pa3noXKeHre MHOTOU/IeHOB Ha MHOXKUTE/NX C TOMOLbI0 BbIHECEHHUs 3a
CKOOKM 00IIIero MHOYKHTEJs], TPYMITMPOBKUA CjlaraeMbIX, TIPpUMeHeHus1 (GopMy/T COKPAI[EHHOTO
YMHOXXeHHUSI.

[TpumeHsiTH MpeoOpa3oBaHMsl MHOTOUIEHOB [/l PpeIleHWs pPa3/JuuHbIX 3a7auy W3
MaTeMaTUKH, CMe)XHbBIX [IPeJJMETOB, U3 PeaJbHOW MPaKTHKU.

Vicnionb3oBaTh CBOWCTBA CTereHel C HaTypabHBIMU TOKa3aTessiMU [jisi TipeoOpa3oBaHust
BbIpa>KeHU.

YpaBHeHMs 1 HepaBeHCTBa

Periate MHelHble ypaBHeHUs! C OJHOM IepeMeHHOM, NPUMEeHssl MpaBu/ia Iepexoja OT
WCXOAHOTO YypaBHEHUSI K paBHOCUIbHOMY eMy. [IpoBepsiTb, SIB/sSIeTCS JIM UMC/IO KOpPHEM
ypaBHEHUs.

[TpumeHsTh rpadyueckrie MeTO/Ibl IPU pelleHUH JTUHeHHbIX ypaBHEeHUH U UX CUCTEM.



[TogOupaTh IpUMeEPHI Iap YKMCeJI, SBJSIOIIUXCS pellieHreM JTMHEeHHOTO YPaBHEeHHSI C IBYMsI
repeMeHHbIMMU.

CTpouTh B KOOpDAMHATHOM TJIOCKOCTA TpaduK JIMHEMHOrO0 ypaBHeHUs C JABYMs
riepeMeHHbIMH, T10J1b3YsICh IPaUKOM, TIPUBOJUTH MPUMEPHI PellieHUs] YPaBHEeHMUs.

Peliath cucTtembl ABYX JIMHEWHBIX ypaBHEHWM C ABYMsI NepeMeHHbIMH, B TOM YMCJIe
rpayyecku.

CocTaBniATh W pelllaTh JWHEWHOEe YypaBHEHWE WM CUCTEMY JIMHEWHbIX ypaBHEHWH IO
YCJIOBUIO 33/lauM, WHTEpPIIPeTUpPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud TM0JyUYeHHBIU
pe3ynbTar.

DOyHKINH

M300pa>kaTh Ha KOODJWHATHOM TIPSMOW TOUYKHW, COOTBETCTBYIOIIME 3a/[aHHBIM
KOOpJWHATaM, Jiyud, OTPe3KH, WHTepBa/bl, 3alyCbiBaTb UWC/AOBble TPOMEXYTKM Ha
anreOpanueckoMm si3bIKe.

OTMeuaTh B KOOpDJWHATHOM TJIOCKOCTA TOUKM M0 3a/JaHHbIM KOOp/JWHATaM, CTPOWTHb
rpaduky muHeNRHbIX QyHKIMH. CTpouTh rpadvK PyHKIUU Y = |X|.

OnuceiBaTh C TMOMOLBI0 (YHKLMNA U3BECTHble 3aBUCHMOCTU MeXAY BeJIUYMHAMMU:
CKOPOCTb, BpeMs, PacCTOsIHUe, LleHa, KOJMYeCTBO, CTOMMOCTb, MPOM3BOJUTENBbHOCTh, BpPEMS,
00BbéM paboThI.

Haxoauth 3HaueHre (GyHKIUU 110 3HAUEHUIO eé apryMeHTa.

[ToHumaTh Tpaduueckuii criocod mpejicTaBlAeHUs] U aHaau3a WHGOpPMAIUU, U3B/IEKATh U
VHTepNpeTUpOBaTh MH(OPMaLKIO U3 TPa)UKOB peasibHbIX MPOLeCCOB U 3aBUCUMOCTEN.

K konny obyuenuss B 8 ksacce oOyuaromuiics TOAYYMUT Crefyrolue TpeJMeTHbIe
pe3y/bTaThl:

Yucna ¥ BBIYUCTICHUA

Wcrnonb30BaTh HavajbHble TPEJCTaB/le€HHS O MHOXXECTBe [1eHCTBUTE/IbHBIX UWCeN [
CpaBHEHWs], OKDYIJIEHHUS W BBIUMC/JIEHUN, M300pa)kaTh [eMCTBUTE/IbHbIE UYHC/Ia TOYKAMU Ha
KOOpPZMHAaTHOM NPSIMOM.

[MpumeHsITb TIOHATHE apyU(MeTHUYecKOro KBaJ[paTHOTO KOPHS, HAaXOJUTh KBafpaTHbIe
KODHU, UCTIOJTb3Y$ TIPU He0OX0JUMOCTH KaIbKYJISTOP, BBITIOIHATE MpeoOpa3oBaHUs BbIpayKeHHH,
coiep>KalliuX KBaZipaTHble KOPHU, UCII0/Tb3ysl CBOKMCTBA KOPHEH.

Vcnonb3oBath 3amucy OOMBIIMX W MajbiX YWCeN C TMOMOIIbI0 AeCATUUHBIX pobed U
creneHei yucia 10.

Asnredpanuyeckue BbIpa)KeHHA

[TpUMeHSITh TIOHATHE CTereHd C IieJIbIM TI0Ka3aTeleM, BBITIONHATh MpPeoOpa30BaHMUS
BBID&KEHUH, COZlepKalliuX CTeIeHU C Lie/IbIM [T0Ka3aTesleM.

BhITIONTHATE TOXK/IeCTBEeHHbIe TIpeobpa3oBaHusl pal[MOHAIBHBIX BbIPDA)KEHUN Ha OCHOBE
TIpaBWI AIEMCTBUM HaJl MHOTOWIeHaMH U ajirebpanuecKuMu ApooOsiMu.

PacknazbiBaTh KBaJpaTHbIM TPEXUIEH HA MHOXKUTE/TH.

[MpumeHsiTh TIpeoOpa30BaHUs BBIDAKEHWM [T pelleHus pa3/InyHbIX 3ajau U3
MaTeMaTUKH, CME)XHbIX MPeJMEeTOB, U3 PeaJbHOW MPaKTHKH.

YpaBHeHMs 1 HepaBeHCTBa

Perate nuHelHbIe, KBaJpaTHble YPaBHEHUS] M pallMOHA/IbHbIE YPaBHEHHs, CBOJSALIMECS K
HHM, CUCTeMBI IByX YPaBHEHUM C IByMsl [IepeMeHHbIMU.

[TpoBoAWTH MpOCTeMllIie UCCAeA0BaHUSI YPaBHEHUM U CUCTeM YpaBHEHWM, B TOM UUCJie C
ripuMeHeHreM Trpaduueckux TMpe/CTaB/eHdl (yCTaHaB/lMBaTb, WMeeT JId YypaBHEHUe WU
CUCTeMa ypaBHEHHWH pelLleHus], eC/I1 UMeeT, TO CKOJIbKO, U pouee).



[TepexoauTb OT COBeCHOW (HOPMY/TUPOBKM 3a/laud K eé anreOpanveckor Mojend C
TIOMOLL[bI0  COCTaB/IeHWSl ypaBHEHWs WIM CUCTeMbl YpaBHEHWM, WHTeplpeTHpoBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/jauul M0/IyUYeHHbI! pe3y/bTarT.

[TprMeHsTh CBOWMCTBA YMCJIOBBIX HEPaBEHCTB /i/Isl CPaBHEHUS], OLIeHKH, pellaThb JIMHeHbIe
HepaBeHCTBa C OJHOM TepeMeHHOW M UX CHUCTeMbl, JaBaTh rpaduuecKyr WIIHOCTPALUIO
MHOKeCTBa pellleHHi HepaBeHCTBa, CUCTeMbl HEPaBEeHCTB.

DyHKIUHU

[ToHnmMaTh M HWCHOABL30BaTh  (DYHKLMOHA/IbHble TIOHATHS U A3bIK  (TEpPMUHBI,
CUMBOJIMUECKHe 0003HaueHWs1), OIpefesisiTb 3HaueHWe (YHKIMMA TI0 3HAYEHHIO0 apryMeHTa,
oTipeJiesiATh CBOMCTBA (PYHKLMU IO eé rpaduky.

Crpoutb rpadMKu 3/1eMeHTapHbIX (PYHKLMI BUJA:

y =k/x, y = x2,y = x3,y = |x|, y = VX, ONiCbIBaTh CBONCTBA YMC/IOBOW (DYHKIUHM T10 e
rpaduky.

K koHiy oOyuenusi B 9 kjacce oOyuyarOU[WiiCs TIOMYyUUT CeAyHOIIMe IpeJMeTHbIe
pe3y/bTaThl:

Yucsia ¥ BBIYUC/IEHUSA

CpaBHHMBaTh U yNOPs/|0UMBaTh palliOHa/IbHbIE U UPPaLlMOHAa/IbHbIE UMC/Ia.

BbimonHATe apupMeTHuecKue eMCTBUs C pallMOHaIbHBIMM UMC/IaMM, COueTasi YCTHbIe U
NMCbMeHHbIe NIPUEMBI, BBITIOJHATH BEIUMC/IEHUS C MPPALIMOHAIbHBIMU UMC/IaMH.

HaxoauTh 3HaueHUs CTereHel C LieJbIMU [0Ka3aTe/ls MU U KOPHeH, BBIUMC/IATh 3HaUeHUsI
YKC/IOBBIX BbIPA’KEHUM.

OKpyrisiTh [JleHCTBUTE/bHbIE YKMC/Ia, BBIMOMHATh TPUKUJKY pe3yJ/bTaTa BbIUMC/IEHUH,
OLI€HKY YMCJIOBBIX BbIPa)KeHUIA.

YpaBHeHus M HepaBeHCTBA

Pemate /MHelHble W KBa/lpaTHble YpaBHEHWs, YypaBHEHUsl, CBOJSIIMeCS K HUM,
npocTeiiye pobHO-paljioHaIbHbIe YPaBHEHMSI.

Pemiate cucTeMsbl IBYX JIMHEMHBIX YpPaBHEHMM C ZIByMsl [lepPeMeHHbIMU U CUCTEMBI /IBYX
yPaBHEHUI, B KOTOPBIX OZJHO YPaBHEHUE He SIB/ISIeTCS IMHEeUHBIM.

PemaTh TeKCTOBbIe 3a/@auu anreOpanueckuM CriocOO0M C TIOMOIIBIO COCTaBJIEHUS
ypaBHEeHUsI WK CUCTeMbI JIBYX YpPaBHEHUM C IByMsl lepeMeHHbIMHU.

[TpoBoUTH TIpOCTeMiIINe UCCIeJOBaHMsl YPAaBHEHHI U CUCTeM ypaBHEHW, B TOM YHC/ie C
npuMeHeHWeM TpadHuuecKux Ipe/CTaB/ieHui (ycTaHaBlIMBaTh, MMeeT JId ypaBHEHWe WU
cucTeMa ypaBHeHMi pellleHus], eC/TU UMeeT, TO CKOIbKO, U TIpoyee).

PemiaTh J/iMHeliHble HepaBeHCTBA, KBaZlpaTHble HePaBeHCTBA, H300pakaTh pelleHue
HepaBeHCTB Ha YMC/IOBOW NPSIMOM, 3alTMChIBaTh pellleHHe C [IOMOLbI0 CIMBOJIOB.

Pemate cucTeMbl J/IMHEHHBIX HepPaBeHCTB, CHUCTEMbl HEPABEHCTB, BK/IIOYAOLUe
KBaZIpaTHOe HEPAaBEHCTBO, M300pa)kaTh pelleHHe CHCTeMbl HEepaBeHCTB Ha UMC/IOBOW TPSIMOM,
3aMuChbIBaTh pellieHre C TTOMOLbI0 CMBOJIOB.

Vicnonb3oBaTh HepaBeHCTBa MPH PellieHruH pa3/IMuHbIX 3a/au.

DyHKIUHU

Pacnio3HaBaTh (PyHKLMM H3y4yeHHBIX BUO0B. [ToKa3bpIBaTh cXxeMaTH4yeCcKH pacrioyloykeHue Ha

KOOPAWHATHOM MJI0CKOCTU rpaukoB QpyHKUMM BUja: y = kx,y = kx + b,y = k/x,y = ax2 + bx +
¢,y =x3,y=VX,y = |x|, B 3aBUCUMOCTH OT 3HaueHHI KO3()PULIMEHTOB, ONUCLIBATL CBOMCTBA

GyHKLM.



Ctpouth M n300pakaTh CXeMaTHUeCKH rpauKy KBaJpaTHUUHbIX (YHKIMH, OMUCHIBATH
CBOWMCTBA KBa/IpaTUYHbIX (DYHKLIUK M0 UX TpapuKam.

Pacnio3HaBaTh  KBajpaTWyHyr0 (yHKUMIO 10  ¢opMmy/e, TMPUBOJUTH IPUMeEpbI
KBa/JpaTUUHBIX (QYHKLMI U3 pealbHOM >KHU3HHU, PU3UKH, TeOMETPHH.

YucoBble N0C/1e/[0BaTe/IbHOCTH U MPOrPeccuu

Pacrnio3HaBaTh apuMeTUUYecKyro U reoMeTpUUeCKyr0 TPOTrpecCHu MpHU Pa3HbIX criocobax
3a/laHusl.

BBINOHATE BBIUKC/IEHHSI C UCIIO/b30BaHUEM (OpPMYJ N-TO 4ieHa apudmMeTnyeckou u
reoMeTpUUeCKOM MPOrpecCcuii, CyMMbI MIEPBLIX N U/I€HOB.

V300pa>kaTh usieHbI 110C/IeJ0BaTe/TIbHOCTH TOUKaMH Ha KOODJMHATHOM MIOCKOCTH.

Pemiath 3azjauu, CBsi3aHHbIE C UMC/IOBBIMU T0C/€[0BaTebHOCTSMH, B TOM UMCJ/Ie 33/lauM
13 peasibHOM )KM3HU (C UCII0/Ib30BaHUEM KalbKYJ/STOPa, LIU(POBLIX TEXHOIOTUA).



TEMATHUYECKOE INTAHUPOBAHUE

7 KITIACC
N HavimenoBanu | KosimuecTBO uacoB J/IeKTPOHHBbIE
| epa3genoBu (uudposbie)
o/ Bcer KontposibHel | IIpakTHueck
TeM o0Opa3oBaTe/bHbIE
n 0 € paboThI He padoThbI
MPOrpaMMbI pecypchl
q
neian bubmoreka LIOK
BBIUMCJIEHUS.
PatponanbHbIe 25 1 it
A s://m.edsoo.ru/7f415b90
yncsia
bub OK
Anrebpanueck nomiorexa L
1e BbIpaKeHUsI 27 1 it
P s://m.edsoo.ru/7f415b90
bub6 OK
YpaBHeHus U nomiotexa L
HepaBeHCTBa 20 1 bl
P s://m.edsoo.ru/7f415b90
Koopaunatsl u Bubmioreka IIOK
rpauKy. 24 1 http
OyHKLUU s://m.edsoo0.ru/7f415b90
bub6 OK
[ToBTOpEHUE U nomiotexa L
0600111eHIEe 6 1 it
H s://m.eds00.ru/7£415b90
OBIIEE
KO/JIMYECTBO
YACOB IIO 102 > 0

ITPOI'PAMME




8 KITACC

N HaumeHoBaHu KoaunuecTBo yacos JJ/IeKTPOHHBbIE
. e pa3je/ioB U (uudposbie)
o/ Bcer | KonTponbnsbl | IIpakTHuecKu
TeM oOpa3oBaTe/bHbIE
n 0 e padoThI e padoThI
MporpaMmsbI pecypchl
q
neian bubmioreka LIOK
BBIUKC/IEHUSI.
1 KBaapaTHble 15 futtp
AP s://m.edsoo.ru/7f417af8
KOpHU
Yuicna u
BBIUMC/IEHUS. bubmioreka LJOK
2 CrerieHs C 7 http
11eJIbIM s://m.edsoo.ru/7f417af8
ToKa3aTeyiemMm
Anreb
JIFEOPArHeECic bubmoreka LJOK
vie BhIpaXKeHMUsl.
3 KBagpatHbiii > 1 atp
{LP s://m.edsoo.ru/7f417af8
TpEXusieH
Anreb
Hen;z 121?}14:;1:: bubmoreka IIOK
4 Anre6p aI/IquKE.l 15 1 hutp
P s://m.edsoo.ru/7f417af8
51 1Ipo0Ob
N
Hfa::eeﬂ}::liz; bubmoreka [IOK
> K]_E THbIe. 15 1 hutp
aApa s://m.edsoo.ru/7f417af8
ypaBHeHUs
y
papHerA 1 bubmoreka LIOK
HepaBeHCTBa.
6 Cucremsl 13 =
o s://m.edsoo.ru/7f417af8
ypaBHeHUM
YpaBHeHus U bubmoteka LIOK
7 HepaBeHCTBa. 12 1 http
HepaBeHcTBa s://m.edsoo.ru/7f417af8
OYHKIHN. bubmioTteka LIOK
8 OCHOBHbBIE 5 http
TIOHATHS s://m.edsoo.ru/7f417af8
DYHKLUU. bubmioreka LJOK
9 YucsoBble 9 http
byHKLMU s://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 1 bubnuoreka LIOK




http
0bobuwere s://m.edsoo.ru/7f417af8
OBIIEE
KO/JIMYECTBO 102
YACOBIIO

ITPOI'PAMME




9 K/TACC

KonnuecTBo uacoB O/eKTpOHHbIEe
No HaumeHoBaHue
(uudpossbie)
1/ | PpasjesoB U TeM Bcer | Kourponbn | IIpakTHueck
o0Opa3oBaTe/bHbIE
n NMporpaMmsl 0 ble padoThI He padoThI
pecypchbl
q
neian Bbubmmoreka LIOK
BBIUMC/IEHUS.
1 [HelicTBUTE/TbHBIE 9 it
s://m.edso00.ru/7f419d08
yucia
YpaBHeHus u
HepaBeHCTBa. bubmmoreka LIOK
2 YpaBHeHus C 14 1 http
OJIHOM s://m.edsoo.ru/7f419d08
riepeMeHHOMN
Y
" ep a:}:iﬁi: bubmmoreka IIOK
3 CI/IpCTeMLI . 14 1 hilp
N s://m.edso0.ru/7f419d08
ypaBHeHUH
YpaBHenus u Bubmioreka IIOK
4 HepaBeHCTBa. 16 1 http
HepaseHctBa s://m.edsoo.ru/7f419d08
Bbubmmoreka IIOK
5 OyHKIMN 16 1 http
s://m.edso0.ru/7f419d08
YucnoBsie bubmmoreka LIOK
6 1I0C/IeI0BATe/TbHO 15 1 http
CTH s://m.edso0.ru/7f419d08
1
OBTOpEHHE, Bubmoreka IIOK
0bo0111eHMe,
7 cucTeMaTU3aLus 18 1 hutp
N 5 s://m.edso00.ru/7f419d08
3HaHUU
OBILIEE
KOJIMYECTBO
102 6 0
YACOBIIO

INTPOI'PAMME
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