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[NOACHUTEJIbBHAS 3AIIUCKA

Anrebpa sBAfeTCS OJHMUM M3 OIMOPHBIX KypCOB OCHOBHOIO O0OMIEro
00pa3oBaHus: OHa obecrnevyuBaeT 3ydeHHe IPyrux JAMCLMILUINH, KaK eCTECTBEHHO-
Hay4yHOro, TaK M TYMaHWTApHOrO IMKIOB, €€ OCBOEGHHE Heo0X0auMO JiIs
MpOIOJIKEHUs: 00pa3oBaHus U B [IOBCEHEBHOM kH3HU. PazBuTtre y obyuarommxcs
HayuHBIX [PEJICTABJIEHUH O T[POUCXOKIEHMH M CYIIHOCTH airedpanyeckux
abcrpakiui, crnocode oTpakeHHsi MaTEeMAaTHYECKOI HayKOM ABIEHHH U IPOLIECCOB
B [pUpojle M OOLIeCTBE, POJIM MAaTeMaTHYeCKOIrO MO/ICJHPOBAHKMS B HAYYHOM
[MO3HAHHMHU W B [PAKTHKE CrIOCOOCTBYET (JOPMHUPOBAHHIO HAYYHOI'O MUPOBO33PEHHS
M KaueCTB MbILUICHHs, HEOOXOAUMBIX [UIsi a/lalTalli B COBPEMEHHOM LU(PPOBOM
obutectse. M3yyenne anrebpel obecrieunBaeT pa3BUTHE yMEHHs HabII0/ATh,
CpaBHMBATh, HAXOOUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILLICHHS,
CIIOCOOHOCTH apryMeHTHPOBaHHO OOGOCHOBBIBATH CBOM JEHCTBHS M  BBIBOJIBI,
(opmynuposath yTBepikaeHus. OcBoeHue Kypcea airebpbl obecrneynBaeT pa3BUTHE
JIOTHYECKOr0 MBILIJICHHST 00y4YarolMXCs: OHM  HCTOJNB3YIOT JeNYKTHBHBIE W
MHIYKTHBHbIC pacCyKIeHHUs, 00001IeHne U KOHKPETH3aLKIO, abCcTparupoBanue M
aHanoruto.  OOyyenue  anrebpe  npejnonaraeT  3HAYMTENBHBIA  00BEM
CaMOCTOSITe/IbHON  JIEATEJbHOCTH 0OO0y4alolIuXCsl, IM03TOMY CaMOCTOSTENbHOE
pellIeHune 3a/1a4 SIBJISACTCS peann3allieit 1esTe/IbHOCTHOrO MPUHLUIIA 00yYeHus.

B crpyktype nporpammbl yueGHOro Kypca «Asredpa» a8 OCHOBHOIO
obuiero o6pa3oBaHKUs OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOLHYECKHE
JIMHAK: «Yucla ¥ BBIYMCIIEHH», «AlreOpanyecKie BhIpaKeHUs», «YpaBHeHUs U
HepaBeHCTBa», «Dynkumm». Kakpas W3 5THX copepKaTelbHO-METONMYECKHUX
JIMHUH Pa3BUBAETCS HA NPOTSHKEHUU TPEX JIET U3yUYeHUs Kypca, B3auMOJIEHCTBYs ¢
JAPYrHMH ero JuHMAMH. B Xxosme wu3yuenuss ydyeGHoro kypca obydaromumcs
IIPUXOAMUTCA JIOTHYECKH pacCy’JaTh, MCIOIb30BaTh TEOPETHKO-MHOMXKECTBEHHBIN
s3bIK. B CBA3M ¢ 3TMM B mporpammy yueGHOro Kypca «Anre6pa» BKJIKOUYEHBI
HEKOTOPbI€ OCHOBBI JIOTHKH, [IPEJCTABJICHHbIE BO BCEX OCHOBHBIX pasjesax
MaTeMaTH4eCKOro o0pa3oBaHus U CIIOCOOCTBYIOIINE OBIAJEHHIO 00YYarOLMMHCS
OCHOB  YHMBEPCAallBHOTO  MaTemaTHyeckoro ss3pika. CoaepkaTesibHOH U
CTPYKTYPHOH ~ OCOOEHHOCThIO yueOHOro Kypca «AnreGpa» sBIsSeTcs ero
MHTErPUPOBAHHBINA XapaKTep.

Cosepixanne nuHMM «UWcia M BBIYMCIEHMS» CIY)KUT OCHOBOM s
JIAJTbHEHILIETO U3YYEHUS MAaTeMaTHKH, CIOCOOCTBYET Pa3sBUTUIO Y OOYUAIOIIMXCS
JIOPMYECKOro MBILIIEHHs, GOPMUPOBAHUIO YMEHHS MTOJb30BATLCS aJIrOPUTMAaMHU, a
TaKk)Ke MPUOOPETEHHIO MPAKTHYECKHX HABBIKOB, HEOOXOAMMBIX JUIS TIOBCEIHEBHOM
KU3HW. Pa3BHTHE MOHATHS O YMCJe HAa YPOBHE OCHOBHOIO 00LIero oOpa3zoBaHus
CBA3aHO C paUMOHAIBHBIMM M HpPpalMOHAIBHBIMU YHUCIaMH, (HPOPMUPOBAHHEM
MPEJCTaBICHUH O IEHCTBUTENBHOM YHCIe. 3aBeplieHHe OCBOEHHMS YHMCIIOBOI
JIMHUU OTHECEHO K cpe/iHeMy 0011ieMy 00pa30BaHHIo.



Coaepxkanue AByX anreOpanyecKux JIMHUN — « AJiredpanuecKie BhIpaKeHUs
1 «YpaBHEHUS] U HEpaBEHCTBA» CrocodCTBYeT (HOPMHUPOBAHUIO Y O0yYaKOILIMXCS
MaTeMaTHYECKOro arnapara, HeoOXOJAMMOro JUisi pelleHHMsl 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB MW [PAaKTHKO-OPMEHTHpPOBaHHBIX 3anady. Ha yposue
OCHOBHOTO 0011Iero obpa3oBaHus yueOHBIH MaTepHal TpYIIIHPYETCs BOKPYT
palMOHaIbHBIX BhIpaXKeHHH. Anrebpa J1eMOHCTpUpPYET 3HAaYeHHe MaTeMaTHKH Kak
SI3bIKA  JUISL TOCTPOEHHs MaTEeMaTHYECKMX MOJeei, ONUCAaHUsl TPOLECCOB H
SBJICHWH  peasbHOro Mupa. B 3amaunm  oOydyeHuss anreGpe BXOIAT TakKe
JalibHeHIlee  pasBUTHE  aIrOPUTMHUYECKOrO  MbIIUIEHHS, HeoOXOAMMOro, B
YaCTHOCTH, JUISi OCBOEHMsl Kypca MH(POPMAaTHKH, M OBJIaJIcCHHEe HaBbIKAMH
JIeIYKTUBHBIX paccyxienuii. IIpeobpasoBaHue cHMBOJIBHBIX (POPM CIIOCOOCTBYET
PasBUTHIO BOOOpaXKeHus, CrlocoOHOCTEl K MaTeMaTHUYeCKOMY TBOPYECTBY.

Coacpkanue GyHKIMOHANIBHO-Ipadu4ecKoil IMHUKA HALEIEeHO Ha TOIyYeHHe
00yyalolMMHCs 3HAHUI 0 QYHKUMAX Kak BayKHeMIed MaTeMaTHYecKOW MOJesu
JUIs ONTUCAHUS M MCCIIEIOBaHUS pa3HOOOpa3HBIX MIPOLIECCOB U SBICHUH B MPUPOIE
W obwecrse. M3ydyenne marepuana crocoOCTBYeT pPa3BUTHUIO Yy OOydYaroLIMXCH
YMEHHS MCI0JIb30BaTh Pa3/IMYHbIE BbIpa3UTEIIbHbIE CPECTBA A3bIKa MATEMATHKH —
CJIOBECHbIEe, CHMBOJIMYECKHE, TIpaduueckyie, BHOCHT BKJIaJ B (OPMHpPOBaHUE
[PeJICTABIICHUH O POJIM MaTeMaTHKU B Pa3BUTHH LIMBUIIM3A[UH U KYJIBTYPBIL.

CornacHo yuebHomy maHy B 7-9 kiaccax H3y4aercss y4eOHBIH Kypc
«AnreOpa», KOTOpbIH BKIIOYAET CJEYIOLIHe OCHOBHBIE pasfielibl COIEpIHKaHHS:
«Uucna u  BBIYMCIEHUS», «AnreOpanvuecKkue BbIpaKeHHUs», «YpaBHEHHS U
HepaBeHCTBa», «DYHKIHHY.

Ha n3yuyenne yyebGHoOro Kypca «AnreGpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henemwo), B 8 kiacce — 102 uaca (3uaca B Hexemo), B 9
kinacce — 102 yaca (3 vaca B Heelo).



COJAEPKAHUE OBYUYEHUS
7 KIIACC

Yucsia 1 BEIYHCICHHSA

JIpoOu OOBIKHOBEHHbIC M JeCATHYHbBIE, NMEPEXO] OT OAHON (GOPMBI 3anucH
npobeit K apyroit. TloHsiTMe palMOHAJIBHOrO YMCJA, 3allMCh, CpaBHEHHE,
YNOps/IOYMBaHUE  pallMOHAIBHBIX  4Hcel. ApudMeTHYecKHe OeHCTBHS ¢
palMOHAJIbHBIMK YHCIamMu. Pelienue 3agad M3 peaqbHOM NMPAKTUKH HA YacTH, Ha
1podwu.

Crenenb ¢ HaTypaJbHBIM [OKa3aTelleM: OIpe/elieHre, NpeodpazoBaHue
BbIP@KEHUH HA OCHOBE ONpejeeHus, 3anuch 0oJbiux ynucest. [IpouenTsl, 3amnuch
[IPOLIEHTOB B BHE JPOOH U 1po0H B BUJE MpolieHTOB. Tpu OCHOBHEIE 3a1auM Ha
[MPOLEHTBI, PELLIEHUE 3a/1a4 U3 pealbHOM MPaKTHKH.

[IpmeHenne  MpPU3HAKOB  JICIMMOCTH,  pa3OKEHHME Ha  MHOKHTEIH
HaTypaJbHbIX YHUCEIL.

Peanbubie  3aBMCMMOCTM, B TOM  uucie mOpsMas M oOparHas
[POMOPLHOHAIILHOCTH.

AnredpanyecKkHe BbIpaKeHHSs

[lepeMeHHble, YHCI0BOE 3HAYEHUE BBIPAXKEHHs C MepeMeHHOM. JlomycTumble
3HA4YeHHUs NepeMeHHbIX. [Ipe/cTaBieHre 3aBUCUMOCTH MeX/1y BeJIMYMHAMH B BUJIE
(opmyer. Beraucnenus no ¢popmynam. [IpeoGpasoBanne GyKBEHHBIX BBIpaKeHMIl,
TOJK/ICCTBEHHO  paBHBIE€ BBIDAXKEHUs, TIpaBHiIa [peoOpa3oBaHUA CyMM H
[MPOU3BE/IEHUH, NIPABUJIA PACKPLITHS CKOOOK U NMPUBEAEHHS MOAOOHBIX CllaraeMblX.

CBolicTBa CTeNeHH ¢ HaTypaJibHBIM [TOKa3aTelIeM.

Onnounensl U MHorouieHsl. Crenenb MHorounena. CioxeHue, BhIYUTAHKE,
YMHOJKCHHE MHOrowIeHOB. MopMyiibl COKpallEHHOrO YMHOMKEHHs: KBajapar
CyMMbl M KBaapaT pasHocTH. (Popmyna pa3HOCTH KBaaparoB. Pasnoxkenue
MHOT'O4JICHOB Ha MHOYKHUTEJIH.

YpaBHeHHS H HepaBeHCTBAa

YpaBHeHHE, KOpPeHb YPaBHEHHMs, I[paBWia [peoOpa3oBaHUsl YpaBHEHMS,
PaBHOCHJILHOCTD YpaBHEHUH.

JluHeliHOe ypaBHeHHMe C OJHOW MepeMEeHHOMN, YMCJIO KOpHEH JHMHeHHOro
YPaBHEHHMs, pelIeHHe JIMHEHHBIX ypaBHeHHH. CocTaBieHHe YpaBHEHHH I10
YCJIOBHIO 3a/1a4H. PellleHne TeKCTOBBIX 3aa4 ¢ TIOMOILBI0 ypaBHEHHIA.

Jlunelinoe ypaBHenue ¢ 1AByMs nepeMeHHBIMH U ero rpaduk. Cucrema aByX
JMHEHHBIX ypaBHEHMH C JABYMS IEpeMeHHbIMH. PellleHHe CHCTeM ypaBHEeHMId
crnocoboM mnojacTtaHoBKH. [Ipumepsl pellieHHs TEKCTOBBIX 3aJad € [MOMOIIBIO
CHCTEM YpaBHEHHH.

DOyHKUHH



Koopaunara Touku Ha npsmoid. Yuciiossle npomexyTku. Paccrosnue mMexy
JIBYMS| TOUKaMH KOOPIMHATHOM IPSIMOIA.

[IpsMoyronbHas cucrema koopaunat, ocu Ox u Oy. AbGcuucca U opauMHaTa
TOYKH Ha KOOPJIMHATHOM 11ockocTy. [Ipumeps! rpadgukoB, 3agaHHbIX GopMyiaMu.
Yrenune rpadukoB peanbHbIX 3aBucumoctei. Ilonstue ¢ynkumu. ['padux
(pynkunu. CeokictBa dynkuuid. Jluneitnas ¢pynkuus, eé rpaduk. ['paduk GyHkimu
y = [x|. I'paduueckoe pelueHue JIMHEHHBIX YpPAaBHEHMH M CHUCTEM JIMHEHHbBIX
ypaBHEHUH.

8 KIIACC

Yuciia H BbIYHC/ICHHS

KBajipaTHbiii kopeHb M3 4yucna. [loHaTHe 00 HpPpaLMOHAIBHOM YHCIIE.
Hecarnuniple npubaMKeHHsa HppaluuoHaibHbIX 4yrcesn. CBOHCTBAa apupMeTHYECKHX
KBa/IpaTHBIX KOPHEH U UX NMPUMEHEHHUE K MpeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHHI
¥ BBIYUCIEHUSAM. JleHCTBUTEIbHBIE YHCIIA.

CreneHs ¢ LesbIM NokazareseM U eé cBoiictBa. CTaHAapTHAS 3alIMCh YKCIA.

Anrebpanueckue BblpaxkeHHsAJrebpanyecKte BbIpasKeHHUsl

KBagpaTubeiii  TpéxueH, pas/iokeHHe KBAJparHOro TpéxulieHa Ha
MHOKHMTEIH.

AunreOpanyeckas 1po0Ob. OcCHOBHOe CBOMCTBO asireOpanueckoil  apoGH.
Crnoxenue, BblYMTaHHME, YMHOXEHHe, JelleHHe anrebpanuyeckux apobeii.
PannonanbHbie BBIpaXKEeHHs H HX NpeoOpa3zoBaHue.

YpaBHEHHsl U HepaBeHCTBaY paBHEHHS H HEPABEHCTBA

KajpatHoe ypasHenue, ¢opmyna KopHel KBaJpaTHOrO ypaBHEHHS.
Teopema Buera. Pewenne ypaBHeHHH, CBOAALIMXCA K JIMHENHBIM M KBaJPATHBIM.
[Tpocreiime 1poOHO-paLlHOHAIBHEIE YPABHEHHUSI.

['papuueckas nnTepnperanus ypaBHeHHI ¢ AByMs IEPEMEHHBIMH U CHCTEM
JIMHEHHBIX YpPaBHEHMH C JByMSI IepeMeHHbIMH. [IpuMephl pelleHHs CHCTeM
HEJIMHEHHBIX YPABHEHUH C BYMSI [IepEMEHHBIMH.

Pelenne TekcToBbIX 3a1a4 anrebpanyeckum crnocobom.

YucnoBele HepaBeHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ O/1HOM MepeMeHHOI.
PaBHOCHIILHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHON MepeMEHHOIL.
CHcTeMbl IMHEHHBIX HEPABEHCTB ¢ OJHOM MepeMeHHOI.

OyHkunn@YyHKUHH

[lonsitne ¢ynkuun. OOnmacTh oOnpeneneHUss W MHOKECTBO 3HAYCHHIA
Gynxnun. Criocobsl 3amanus GyHKIHI.

['papux dynkumn. Yrenne coicTB (yHKuuu 1o eé rpapuky. IIpumeps
rpaduKoB (pYHKUMHA, OTpa)KaroIMX peaibHble MPOLIECCHI.



DYHKLMK, ONHMCHIBAIOIINE TPsSMyI0 M OOpaTHyIO MpPONOPHHOHAILHBIC
3aBUCHMOCTH, MX rpapuku. OyHkimmn y =x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellieHre ypaBHEHUH U CHCTEM ypaBHEHHH.

9 KJIACC

Yucia 1 BbIYHCIEHHS

PaiMoHa bHble YMCIA, HPPAlMOHAJIbHbIE YHCIIa, KOHEYHbIe ¥ OECKOHEUHbIe
jlecsITHUHBIe 1poOu. MHOKeCTBO JIeficTBUTEIbHbBIX YUCE]], ICHCTBUTE/IbHbIC YHCIIa
Kak OeCKOHeuHble JecsTUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
ME3K/TY MHOJKECTBOM JIEHCTBUTENIBHBIX YUCENT U KOOPJAMHATHOM IPAMOHM.

CpaBHeHWe JICHCTBUTENBHBIX 4Yuces, apudMeTHUyecKHe JIEHCTBUS ¢
J1eHCTBUTEIIbHBIMHM YHUCIIAMH.

Pazmepsl OOBEKTOB OKpYKAIOLIEro Mupa, JUIMTEIBLHOCThH IPOLECCOB B
OKpY’KalolleM MHUpe.

[TpubnmkéHHOE 3HaYeHHE BEIHYMHBI, TOYHOCTH NpubImkenus. Okpyrienue
unces. [Ipukuaka v oueHka pe3yabTaToB BEIYMCIEHHH.

YpaBHenusi H HepaBeHCTBa

JluneitHoe ypaBHeHMe. Pelllenue ypaBHeHH, CBOJSLIMXCS K JIMHEHHBIM.

KBajparHoe ypaBHeHue. PeleHue ypaBHEHHH, CBOIALLMXCA K KBaJpPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumeps! peliieHusi ypaBHEHHH TpeTbed W YETBEPTOM
CTerneHeH pa3jioKeHHEM Ha MHOKHUTEIIH.

Peuienue apoOHO-palMOHaNbHBIX ypaBHeHHMi. PelleHue TEKCTOBBIX 3aj1a4
airedpanyeckuM MeTOJIOM.

YpaBHeHHe ¢ JIByMs NlepeMeHHbIMM M ero rpaduk. Pemenue cucrem JByX
JTMHEHHBIX YPABHEHHUH ¢ ABYyMs nepeMeHHbIMU. Pelllenre cuctem ABYX ypaBHEHHH,
OHO M3 KOTOpBIX JIMHEHHoe, a Japyroe — BTOpo# creneHu. ['paduueckas
MHTEpIpEeTalMsi CACTEMbI YPAaBHEHUH C JBYMS [IEPEMEHHBIMH.

Pelienne TekcToBBIX 3a7a4 anredpandyeckum crocobom.

YHuciioBble HepaBeHCTBA M X CBOMCTBA.

Pelienne JMHEHHBIX HEpaBeHCTB ¢ OAHOH mepeMeHHOH. PeleHue cucrem
JIMHEHHBIX HEpaBeHCTB ¢ OAHOW nepeMeHHoi. KBaapaTHble HepaBeHCTBa.
['paduyeckas WHTepnpeTalms HEpaBEHCTB M CHUCTEM HEpPaBeHCTB C JIByMs
epeMEHHBIMH.

OyHKUHHDPYHKIHH

KBagpartuunas ¢ysnkuus, e€ rpadguxk u cpoiictBa. [lapabona, KoopauHaTh
BEpUIMHBI Mapaboibl, 0OCb CHMMETPHH 11apabobl.

I'paduku bynkumii: y =kx, y=kx+b,y=k/x, y=x3,y=Vx, y = x| , u ux
CBOJCTBA.

Yucnosele  mocnenoBaTelbHOCTUHYUHC/I0BBIE  MOC/IE0BATE/ILHOCTH M
NPOrpeccHH



[ToHsiTHe YMCIIOBOI [MOCJE/I0BATEIBHOCTH. 3ajaHue Tocie/0BaTeIbHOCTH
peKyppeHTHOM (opMyI10¥i U GOPMYIIOH /-TO UYNIeHA.

ApudmeTndeckas ¥ reoMeTpudeckas nporpeccud. PopMylibl n-ro wieHa
apudMeTHIeCKOil U reOMEeTPUYECKON NPOrpeccrii, CyMMBI NEPBBIX 77 1IEHOB.

M3o6pakenue 4TeHOB apM(METHYECKOH M TIeOMETPHYECKOH Mporpeccui
TOYKAMM Ha KOOPJMHATHOH MIOCKOCTH. JIMHEHHbIH ¥ 9KCIOHEHIMAJbHBIH POCT.
CJ10KHbBIE TPOLICHTBHI.



IINIAHUPYEMBIE  PE3VYJIBTATbBI OCBOEHHUSI TITPOI'PAMMBI
YHEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OGPA30OBAHMUS

JJMHHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE  pe3y/bTaThl OCBOEHHMs IpOrpaMMmbl  ydeOHOro Kypca
«Anre0Opa» XxapakTepu3yloTcs:

1) narpuoTHYecKkoe BOCIHTAHHUE:

NposBJICHUEM MHTEpeca K [pOLNIOMY W  HACTOSIUEMY POCCHUHCKOM
MaTeMaTHKH, 1EHHOCTHBIM  OTHOILUEHHEM K  JOCTHXKEHUAM  PpPOCCHHCKHUX
MaTeMaTUKOB M POCCHHMCKON MaTeMaTHMYeCKOH IIKOJIbI, K MCIOJb30BAHHIO 3THX
JOCTHKEHHH B IPYTUX HayKaxX W NMPUKJIAAHBIX cdepax;

2) rpazkaaHCcKoOe H 1YXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBINOJIHEHHUIO 00s3aHHOCTEH I'pakJaHWHA W peallu3alfi ero
[paB, [peJICTaBJICHUEM O MaTeMaTHUYeCKMX OCHOBaxX (PYHKUHMOHHPOBAHMS
pasIMYHBIX CTPYKTYp, SABJICHHH, NPOLEAYp rpa’kAaHCcKoro obuiecTBa (Harmpumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYIKIEHUIO 3THUECKUX 1TPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM TMPHMEHEHHEM JIOCTH)KEHMH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPalbHO-3TUYECKHX IPUHILIUIIOB B JIeATEIbHOCTH YUYEHOI0;

3) TpyA0BOe BOCIHTAHHE:

YCTAHOBKOM Ha aKTMBHOE Y4acTHe B peIIeHHH [PAKTHYECKHX 3a/au
MaTeMaTH4eCKOW HAlpaBAEHHOCTH, OCO3HAHHEM BAKHOCTH MaTE€MaTHYECKOro
00pa3oBaHus Ha TPOTSKCHWH BCEH KH3HH Ul YCIEUIHONW MpoQecCHOHATLHOI
AEATeIbHOCTH M Pa3sBUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAaHHBIM BLIOOPOM H
MOCTpPOCHUEM UHAUBU/IYaJIbHON TPAeKTOPUU 00pa3zoBaHusl U )KM3HEHHBIX IJIAHOB C
YHYETOM JIMYHBIX HHTEPECOB U 0011IECTBEHHBIX MTOTPeOHOCTEH;

4) scTeTHYECKOe BOCIIHTAHUE:

CIIOCOOHOCTBIO K 5MOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3ajay, peLIeHHH, pacCcykIeHHH, YMEHHIO BHJETh
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHHUA:

OpHMeHTAaLed B JIEATEJLHOCTH HA COBPEMEHHYK) CHCTEMY Hay4HBIX
[pe/ICTaBIeHHHM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeOBEKA, IPUPOJIbI 1
oOllecTBa, NMOHMMaHHEM MaTeMaTHYeCKOM HayKM Kak cQepbl 4YeloBeyecKoil
JCATCIBHOCTH, 3TANOB €€ pasBUTHSA U 3HAYUMOCTH Ul Pa3BUTHUS LIMBHIIM3ALNH,
OBJIAJICHUEM $3bIKOM MAaTeMaTHKH M MaTeMaTH4YeCKOW KyJbTYpPOH Kak CpelICTBOM
[IO3HAaHUs MHpa, OBJIAJIECHHEM [IPOCTEHLIMMM HABBIKAMH HCCIIEIOBATENLCKOM
JIeSITeNIbHOCTH;

6) ¢usnyeckoe BocnHTaHHe, (POPMHPOBAHHE KYJIBTYPbl 310POBbS H
IMOUHOHAIBLHOIO 0JIAroNnoayYHs:




rOTOBHOCTBIO MPUMEHAThL MaTeMaTH4YeCKHe 3HaHUs B HHTEpecax CBOCro
370pOBbs,  BeJEHUS  370poBOoro  obpa3za KM3HM  (340pPOBOE  MHTaHHe,
cOaaHCUPOBAHHBIM PEKUM  3aHSTHH M OT/BIXA, peryjspHas (Qu3nyeckas
AKTMBHOCTB), C(HOPMHPOBAHHOCTBIO HaBblKa pe(IIeKCHH, NPU3HAHHUEM CBOCTO
rnpasa Ha OIIMOKY M TAKOI'o JKe MpaBa JApyroro 4ejoBekKa;

7) 2K0JIOrHYeCKOoe BOCIIHTAHHE!

OpHEHTallMel Ha NMpUMEHEeHHe MaTeMaTHYeCKMX 3HAHWM /I pelleHus 3a1a4
B 00/1aCTH COXPAaHHOCTH OKpY’KaloUleH cpelbl, [IAHMPOBaHHs [OCTYNKOB H
OIIEHKH KX BO3MOXKHBIX TMOCJEACTBUN JUIs OKpY’Kalolled cpejibl, O0CO3HaHHEM
ri100aqpHOr0 XapaKkTepa dKOJOTHYeCKUX MpobsieM U 1yTel UX peleHus;

8) ajanTauus K U3MEHSIOUHMCS YCJIOBHSIM COUHAJLHOH H NPHPOAHOM
cpeasbl:

FOTOBHOCTBK) K JIEMCTBUSAM B YCJIOBHSAX HEONpPEAEIEHHOCTH, ITOBBILICHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepes3 MNPaKTHYECKYIO AEATeIbHOCTh, B TOM YHUCJIe
YMEHHE YUMTbCS Yy JIpYTHX JloAei, npuoOperarb B COBMECTHOM [EATEIbHOCTH
HOBBIE 3HAHUS, HABBIKKH U KOMIIETEHLIMH U3 ONbITA APYTHX;

HeOOXOMUMOCTBIO B (OPMHPOBAaHMM HOBBIX 3HAHUH, B TOM 4HC/Ie
dhopMyJIHMPOBATH UJIEH, TOHATHS, IMIIOTE3bl 00 00bEKTaX U SBJICHUAX, B TOM YHCIIe
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(GUIMTEI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, IJIAHUPOBAThL CBOE pa3sBUTHE;

CIIOCOOHOCTBKD ~ OCO3HABAaTh  CTPECCOBYI0  CHTyallMIO, BOCIIPUHHMMATH
CTPECCOBYIO CHUTYyalMIO Kak BbI30B, TpeOYIOUIMH KOHTpPMEpP, KOPPEKTHpPOBAThH
[IPUHUMAEMBbIe pELIeHUs U AEWCTBUs, (POpPMYJIMpPOBaTb M OLEHUBATHL PUCKU U
MocJye/ICTBUSA, GOPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

[losnaBaTe/ibHble YHHBEpPCaJIbHbIe Y4eOHbIe 1eHCTBHSA

ba3oBble JJoruyecKkHe 1eHCTBHSA:

* BBISABIIATE M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKM MaTeMaTHYECKHUX
OOBEKTOB, IMOHATUH, OTHOLIEHHH MEXKIy MOHATUAMH, (OPMYJIMPOBATH
omnpenesieHHs  MOHATWHM, YyCTaHaBJIMBaTh  CYIUIECTBEHHBIM  MpH3HAK
KiaccH(MKallMK, OCHOBaHMS 1A OOOOLIEHHS W CpaBHEHHUS, KPUTEPUH
IIPOBOIMMOrO aHalIu3a;

e BOCIIPUHUMATb,  (OPMYJIUPOBaTh W  MpeoOpa3oBBIBATh  CYKIEHHS:
YTBEpAMTE/IbHBIE U OTpHULATelIbHble, €IMHUYHbIe, YacTHble W oOlLIue,
YCJIOBHBIE;

¢ BBISBIISATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H H
NpOTUBOpeuHsi B (akTax, JAaHHbIX, HAOMIOAEHHUSX W YTBEPKIEHHUSX,
npejyiaraTb  KpUTEPUH  JUIsl  BbIABJICHMS  3aKOHOMEPHOCTEH U
[IPOTHUBOPEYHH;



ejl€IaTh BBIBOJIBI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUEHH, yMO3aKIIOUEeHUI 110 aHAJIOTHH;

e pa3Ouparh JI0Ka3aTelbCcTBA MaTeMaTHYeCKUX YTBEPXKIEHHH (NpsMble U OT
MIPOTHBHOI0), MPOBOJAUTH CAMOCTOSATENILHO HEC/IOXKHBIE J0Ka3zaTeabCTBa
mMareMaTH4yecKux (haKkTOB, BBICTpaMBaTh AapryMeHTallHi0, TMPUBOJIWTD
TIpUMEpPBl U KOHTPIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHHUS;

« BEIOMpaTh crnoco® peuieHus y4yeOHOM 3ajaud (CpaBHMBATh HECKOJILKO
BapHaHTOB pellieHus, BbIOMparh Haubojee MOAXOAAUIMH ¢ YYETOM
CaMOCTOSITE/IbHO BbIJI€JICHHBIX KPUTEPHEB).

ba3zoBble Heesleq0BaTe/IbCKHE /1eHCTBHSA:

* UCIOJIb30BaTh BOINPOCHl KaK MCCIIeJ0BATEIbCKMA HMHCTPYMEHT I[103HaHMs,
dbopMynHpoBaThL BOMPOCHl, (UKCHPYIOIIME TMPOTUBOpeuHre, Mpobiemy,
CaMOCTOSTEJIbHO yCTaHaBJIMBaTh HCKOMOE M JaHHoe, (opMHpOBATH
rUII0TE3y, apryMEHTHPOBATh CBOIO MO3UILIMIO, MHEHHE;

* [IPOBOJIMTHL [10 CaMOCTOSITEJILHO COCTaBJIEHHOMY [UJIaHY HECJIOXKHbIN
IKCIIEPUMEHT, HeboJbllIoe  HCCIed0BaHUE MO0  yYCTaHOBJICHUIO
ocoOeHHOCTEM MaTemaTuyeckoro o0O0beKkTa, 3aBHCHMOCTENH 00BEKTOB
Mex Iy co0oi;

* CAMOCTOATENBHO (OPMYJIUPOBATL 0000ILEHHS U BBIBOJBI 1O pe3ysbTaTaM
NPOBEIEHHOIO HAOMIOAEHHUS, HCCIIeIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIy4YEHHBIX pe3yJIbTaTOB, BbIBOJIOB U 00001IEHHH;

* [IPOrHO3MPOBATh BO3MOJKHOE pa3BUTHE IIpolecca, a TakXe BBbIJABUraTh
MPEATNOIOKEHHUS O €r0 pa3BUTHH B HOBBIX YCJIOBHSX.

Pabdora ¢ undopmaumneii:

* BLISABJIATE HENOCTATOYHOCTh W M30BITOYHOCTH HMH(POPMALMH, JaHHBIX,
HEOOXOAUMBIX JUIS peLIeHUs 3a1a4H;

 BbIOMpaTh, AaHaIM3MPOBATH, CHCTEMATH3MPOBATh W HMHTEPIPETHPOBATH
MH(QOPMaLUIO Pa3IMYHbIX BUIOB U (HOPM IPEACTABIICHUS;

«BbIOMpaTh GopMy npejcraBieHus HWHOOPMALMH W HIUIHOCTPHPOBATEH
peuiaemMble 3aJa4yd CXe€MaMM, JMarpaMMamu, HWHOH rpaduKo H HX
KOMOMHALIUSAMU;

* OLICHHBATh HAJE&KHOCTL MHPOPMALMH MO KPUTEPHSIM, MPeIOKEHHBIM
YUHTEJIEM UIIU CPOPMYJIMPOBAaHHBIM CAMOCTOSATEIBHO.

KomMmyHnukaTHBHBIE YyHHBepca/IbHbIe YueOHbIe AeiiCTBHA:

* BOCIIPUHUMATE U (POPMYJIMPOBATh CYXkJIEHHS B COOTBETCTBHH C YCIOBHSAMH
M HeIsIMH OOLIEeHHs, SICHO, TOYHO, IPAMOTHO BBIP@XKATh CBOK TOYKY
3pEHHs] B YCTHBIX M ITMCbMEHHBIX TEeKCTaX, AaBaTh MOSCHEHHS IO XOIY
pelieHus 3a1a4i, KOMMEHTHPOBATh MOJTYUYEHHBIH pe3ybTarT;

B X0Jle 00CY’KIeHHs 3a/laBaTh BOMPOCHI [0 CYLIECTBY 06CYK/AaeMOil TeMbl,
npobJieMbl, pelaeMoit 3aa4uu, BhICKA3bIBaTh HJIEH, HalleJeHHEBIE Ha [TOMCK
pelleHHsl, COIMOCTABISATE CBOM CYKIEHHUS C CYXIEHUSIMH JPYTHX



YYaCTHUKOB JAuajiora, o0HapyKHBaTh Pa3lMyve M CXOJACTBO TMO3ULMH, B
KOppeKTHOH dopme (opMyJIMpoBaTh pa3HOTJIACHS, CBOM BO3PAXKEHHUS;

o IPE/ICTAB/ISATH Pe3yJIbTaThl PeLICHUS 3a7a4M, YKCIIEPUMEHTa, UCCIIe/I0BaHu,
MPOEKTa, CaMOCTOSATEJIbHO BbIOMpATh (GopMaT BBICTYIUIEHHS C YYETOM
3a/1a4 [pe3eHTaluu U 0COOEHHOCTEH ayIMTOPHH;

¢ IOHMMATh M HMCIIOJIB30BATH PEUMYILECTBA KOMAHAHON ¥ MHIMBHIYalbHOH
paboThI MPU pelIeHnH y4eOHbIX MaTeMaTHYECKUX 3a/1a4,

« IPUHUMATH 1I€J1b COBMECTHOW JIeATe/IbHOCTH, IUIAHUPOBATh OPraHu3aluio
COBMeCTHOH paloTbl, pacrpejiensTb BHIbl pabOT, [10roBapHBaThHCS,
o0cy’KaTh Mpoliece ¥ pe3yabTaT paboTsl, 0000111aTh MHEHHSA HECKOJIBKHX
JIOJ1eH;

e y4aCcTBOBAaTh B TIpynmnoBbix ¢opmax paborbl (00cyxkaeHus, oOMeH
MHEHUSAMM, MO3I'0Bble LUTYPMbl W JPYyrHe), BBINNOJHATE CBOK 4YacCTh
paboThl U KOOPAUMHUPOBATH CBOU ICHCTBUS C APYTUMH YiIeHAMH KOMaH/1bl,
OlIEHMBAaTh KayecTBO CBOEro BKJala B OOLIMH MPOAYKT IO KPUTEPHUSM,
c(hopMyIMPOBAHHBIM Y4aCTHUKAMU B3aUMO/I€CTBHS.

Pery/siTHBHbIE YHHBepca/IbHbIe YYeOHble 1eHCTBHSA
Camoopranusaunms:

¢ CAMOCTOSITEJIbBHO COCTAaBJISITh IIJIaH, aliTOPUTM peLIeHHs 3adadyd (Mid ero
4acTh), BBIOMpaTh crocod peleHus ¢ yuyéTOM HMMEIOLIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUPOBaTb M KOPPEKTHPOBAaTh
BapUaHTBI pelleHUH ¢ y4€ToM HOBOM MH(OpMALIUH.

CaMOKOHTPO./1b, IMOIIHOHAIbHbIH HHTE/LJIEKT:

* BJIaJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS [1poliecca U pesylibrarta
peLIeHHs] MaTeMaTHYeCKOH 3a1a4H;

o [IPEJIBUJETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh NIPH PELIEHHH 3a/1ayH,
BHOCHUTb KOPPEKTHUBBI B AESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalI€HHBIX OLIMOOK, BbISBICHHBIX TPYIHOCTEH;

* OIIEHUBATh COOTBETCTBUE pe3yJibTara JesTeJbHOCTH IOCTaBJIEHHOH Leilu U
YCIIOBUSIM, OOBACHATH NMPUYMUHBI JOCTHIKEHUS WM HEIOCTHIKEHUS LIeJH,
HAXOIUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI

K konny oOydeHus B 7 kJiacce OOyYarolIMHCS TONYYHMT ClEIYIOIIHE
[peJIMETHBIE PE3YJIbTAThI:

Yucna 1 BbIYHCIEHUS

BeinonuaTe, coveras ycTHble M MHCbMEHHbIE TPUEMBI, apupmeTHUecKHe
JEHCTBUS C pallHOHATIBHBIMU YHCIAMH.



HaxoquTh 3HAUEHMs] YMCIIOBLIX BBIP@KEHHH, NPHUMEHATh pa3HOOOpa3sHbIe
crocoObl ¥ MPUEMBI BLIYKCICHHS 3HA4YE€HHMH JPOOHBIX BBIPAXEHHH, COlEpIKalMX
0OBIKHOBEHHBIE U JECATHYHbIE POOH.

[lepexoauTh OT OJHOM (OPMBI 3aMCH YUCeN K ApYroi (rmpeobpa3oBbiBaTh
JIeCATHYHYIO JApo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IeCATHUHYIO J1po0b).

CpaBHHMBATH M YNOPAA0YMBAThH pallMOHAJIbHbIE YHCIIA.

OKpyrasiTh yucna.

BBINOJIHATE MPUKKHAKY W OLIEHKY pe3yJsibTaTa BbIYUCIEHHH, OLIEHKY 3HaYeHHH
YMUCJIOBBIX BBIPAKEHUH. BBINONHATL JeHCTBHS CO CTENeHsAMHM C HaTypaJbHbIMH
rokasareisiMHu.

[IpuMeHsATE MPU3HAKK JIEIMMOCTH, pa3jloKeHUe Ha MHOXKHMTEIN HAaTypalbHbIX
YHCEIL.

Peiiate INpakTHKO-OPHEHTUPOBAHHbIE 3aJauM, CBA3aHHBIE C OTHOLUEHHEM
BEJIMYMH, TMPONOPUHOHAILHOCTBIO BEJIIMUKH, TPOLEHTAMH, WHTEpIPEeTHPOBAaTh
pe3yJibTaThl pelIeHUs 3a7a4 ¢ Y4€TOM OTpaHHUYEHHi, CBA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyvecKkue BblpaKeHUs!

Mcrionb3oBaTh ajiredpanyeckyto TepMUHOJIOTHIO U CUMBOJIMKY, NPUMEHSThH
eé B rpolecce 0CBOeHHs yueOHOro maTepHana.

HaxoauTte 3HaueHMss OyKBEHHBIX BBIPa)KEHUH IIPH 3aJlaHHBIX 3HAYEHHUAX
epeMeHHBIX.

BeimoniHaTe  npeoOpa3oBaHMs — LEJOr0  BBIPAKEHMST B MHOTOYJIEH
NIPUBEJICHUEM MTOJOOHBIX CllIaraéMbIX, PaCKpbITHEM CKOOOK.

BEINOAHATE yMHOXEHHe OJIHOYJIeHa Ha MHOTO4YWIeH W MHOrodjeHa Ha
MHOIOYJIEH, IIPUMEHATH (OPMYJIbl KBaJipaTa CyMMbI H KBaJipaTa pa3HOCTH.

OcymecTBlIATh  pa3/loKEHHE MHOIOYICHOB Ha MHOXKHMTEIHM C [OMOIIBIO
BBIHECEHHMSI 32 CKOOKM 0O0llero MHOXHUTells, TpYNIHUPOBKU CllaraeMsblX,
npUMeHeHus: (opMys1 COKPALIEHHOIO YMHOMKEHHUS.

[IpumensTes npeodpa3oBaHUs MHOTOUJIEHOB JUIS PEIIEHUs Pa3JIMYHBIX 3a/1ay
M3 MaTeMaTHKH, CMEXKHBIX NPEIMETOB, U3 pealbHON PaAKTHKH.

Hcnonb30BaTh CBOHCTBa cTeneHed ¢ HaTypaJbHBIMHM II0Ka3aTelissMU JUls
rnpeodpa3oBaHMsl BBIpAKEHHUH.

YpaBHeHHs H HepaBeHCTBA

Pemate jMHelHble ypaBHeHHs C OJHOW TepeMEeHHOH, NMpPUMEHss MpaBua
nepexojia OT MCXOJHOI0 ypaBHEHHS K paBHOCU/IBLHOMY emy. IIpoBepsTs, sBiseTcs
JI YUCIIO KOPHEM ypaBHEHHSI.

[TpuMeHsATE rpaduyecKie METO/b! IPH pellleHUH JTUHEeHHbIX ypaBHEeHUH U UX
CHUCTEM.

[Tonbupare npumepsl nap 4Yuces, SBISIOUIMXCS peLIeHHEM JIMHEHHOro
YpaBHEHHUS C JIByMS [IepeMeHHbIMH.



YpaBHeHHs1 H HEPaBeHCTBA

Peath J1HMHeiHbIe, KBaJpaTHble YPaBHEHMs WU palMOHaJIbHbIE ypaBHECHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C JIBYMsl [I€PEMEHHbBIMH.

[TpoBOMUTE pOCTEMIINE MCCIIe/I0BaHUs YPABHEHUH M CUCTEM ypaBHEHHH, B
TOM 4HCIIe ¢ IIPUMEHEeHHeM rpaduueckux rnpeacTaBIeHul (yCTaHaB/IMBaTh, MMEET
JU ypaBHEHHE MJIM CHCTeMa YpaBHEHUH peIleHMs, €CJIM MMEeT, TO CKOJBKO, H
npouee).

[lepexoauTh OT CJIOBECHOH (GOPMYIHPOBKM 3anauyd K e€ anrebpanyeckou
MOZIEJIM  C TIOMOILIBIO COCTABJICHHMs YpaBHEHHMs WJIH CHCTEMbl YpPaBHEHHH,
HHTEPIPETHPOBATH B COOTBETCTBUHU ¢ KOHTEKCTOM 3a/1a4M MOJIyYE€HHBIH pe3y/ibTaT.

[lpumeHsATL CBOWCTBA YMCIIOBBLIX HEPABEHCTB JUISl CPaBHEHMS, OLIEHKH,
pelaTh JIMHEHHble HEepaBeHCTBA C OJIHOM MepeMeHHOW M MX CHCTEMBI, J1aBaTh
rpa)MuecKyr0 MJUIFOCTPAllMI0 MHOMKECTBAa peLIeHWH HepaBeHCTBa, CHCTEMBI
HEpaBeHCTB.

PDYyHKUHH

[ToHUMAaTh ¥ UCNOJIBL30BaTh (DYHKUMOHATbHBIE MMOHATHS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE 00O03HAUeHHs ), onpeiessTh 3HaueHHe (QYHKLUMH [0 3HAYEHMIO
aprymeHTa, orpezessiTh CBOHCTBa GYyHKLIUHU MO e€ rpaduKy.

Ctpouth rpauku 31eMeHTapHbIX (YHKLUMH BU/A:

y=kix,y=x2,y=x3y=1x, y = \/x, OIHKCHIBAaTh CBOMCTBA YMCJIOBOM
GyHKUHH 110 e€ rpaduKy.

K koHuy oOyueHus B 9 kiacce oOydvarouiuics TOJYYHUT ClELYOLIHE
Mpe/IMETHBIE pe3yJIbTaThl:

Yucs1a v BbIYHC/I€HUA

CpaBHHBATh U YIIOPS10YMBATh pallMOHAIbHBIE U MPPAaLMOHAJIBHBIE YKCIIA.

Bemmonnsate apudmeTHueckne JAEHCTBHSA C palUMOHAIbHBIMHM  YHCIaMH,
coueras YCTHBIE W TMHCbMEHHBbIE TPHUEMBI, BBINOJHATH BBIUMCIECHHUS C
MppallOHaIbHBIMH YU CIIaMHU.

HaxoauThe 3HayeHus cTeneHedl ¢ LeJbIMM [IOKa3aTeIIMM W KOpHEH,
BBIYMCIIATH 3HAYEHHUS YUCIIOBBIX BbIPAKEHUH.

OKpyriaTh JeHCTBUTENbHBIE YMC/IA, BBINOJIHATE TPUKUAKY pe3ylibrara
BBIYMCIIEHHH, OLIEHKY YUCJIOBBIX BbIpaKeHHH.

YpaBHeHHs H HEpaBeHCTBA

Pemate nuHelHble M KBaJpaTHble YPaBHEHMs, YpaBHEHMs, CBOJSILHECS K
HHUM, [IpoCTeHIIne JPOOHO-palliOHaIbHbIC YPABHEHHS.

Pemate cHCTeMbI JIBYX JMHEHHBIX ypaBHEHUH C JBYMSI IEpeMEHHBIMM U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX O/IHO YpaBHEHHE HE SIBJAETCS JIMHEHHBIM.

Pewate TekcToBble 3anaud  anreOpaMyecKMM CIOCOOOM C  IMOMOLIbIO
COCTaBJICHHUs] yPABHEHHS MJIM CUCTEMBI [IBYX YPaBHEHHH C ABYMs [1€PEMEHHBIMHU.

[IpoBoauTe npocTeiiine vccie 0BaHUsl YpaBHEHUH U CHUCTEM YpaBHEHMId, B
TOM YHCJIe ¢ IPUMEHEHHEM rpaguyecKuX NpeacTaB/ieH|H (ycTaHaBIUBAaTh, UMEET



JId YpaBHEHHWE WJIM CHCTEMa YpaBHEHHWI pellueHMs, €CJId UMEET, TO CKOJIbKO, U
npoyee).

PemiaTh JMHelHble HepaBEHCTBA, KBaJpaTHble HEpPaBEHCTBA, HM300paxkath
pelleHrHe HepaBeHCTB HAa YMCIOBOH MPsIMOM, 3alMCBHIBATH pPELICHHEe C TOMOUIbIO
CUMBOJIOB.

Pewlare  cucremMbl  JIMHEHWHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEpPaBEHCTBO, H300paxarTb peELIEHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3allMChIBaTh pellIeHHE ¢ IIOMOIIbIO CHMBOJIOB.

Mcnonb3oBaTh HEpaBeHCTBA MPU pPelIeHUH Pa3IMYHbIX 3a]1a4.

DOYyHKUHH

Pacno3snaBate (QyHKUMH M3y4yeHHBIX BHI0B. [loka3piBaTh CXeMaTH4eCKH

pacIiojOKeHHe Ha KOOPAMHATHOH I1ocKoCcTH rpadukoB GyHKUMH BUaa: y = kx, y
=kx + b y=kix,y=ax2+ bx +c y=x3y=Vx y = |x|, B 3aBHCHMOCTH OT
3HauYeHUH K02 PUIMEHTOB, OIIUCHIBATL CBOMCTBA (YHKIHA.

Crtpouth U u300pakaTh cxeMaTH4eCKH rpadUKH KBaApaTHYHBIX (DYHKIIMH,
OIMCBIBATH CBOMCTBA KBAAPAaTUUYHBIX (YHKIIMI 110 X rpaduKam.

PacnosnaBaTh KBaapaTHUHYIO (GYHKLHIO 110 GopMyIie, NIPUBOIUTH TPHUMEPDI
KBaJpaTHYHBIX (QYHKUMH U3 peambHOM XKU3HU, PU3MKH, TeOMETPHH.

Yuci10BbIe N0CI€10BATEILHOCTH H NPOTrPECCHH

PacrioznaBaTh apu(METHYECKYl0 M TIeOMETPHYECKYI) [IPOrPecCHH Ipu
pa3HbIX criocobax 3aaaHusl.

BbINOAHATE  BBIYMCIGHHS ¢ HUCHOJb30BaHHEM (OPMYNI N-ro 4ieHa
apu(MeTH4ecKoi 1 reoOMeTPHUYECKO MPOrpecCHii, CyMMbI MEPBBIX N YJIEHOB.

M3o0paxkaTe wileHbl MOCIeJOBATEIbHOCTH TOYKAMH Ha KOOPAHHATHOM
MJIOCKOCTH.

Pemare 3ajjauM, CBs3aHHBIE C YMCJIOBBIMH I10CJI€IOBATEILHOCTAMH, B TOM

HHCJIC 3a/1a49H U3 pealibHOM JKHU3HH (C MCIOJIb30BAHUEM KaJlbKYJSTOpa, LU(PPOBbIX
TEeXHOJIOTHH ).



YYEBHO-METOJWYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOTI'O IIPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHHUKA

« Marematuka. AnreGpa: 7-it kiacc: 6a30Bblii ypoBeHb: y4eOHHUK, 7 Kiacc/
Makapsbiues FO.H., Munmrox H.I'., Hemkos K.M. u n1pyrue; noa pen.
Tenskosckoro C.A., AkuroHepHoe o01iecTBo «M3narensctBo «lIpocBelienne»
» Maremartuka. Anredpa: 8-if kiacc: 6a30Bblii ypoBeHb: yueOHHUK, 8 Kiacc/
Makapsrues 10.H., Munarok H.I'., Hemikos K.M. u apyrue; nox pen.
Tenskosckoro C.A., AkunoHepHoe obmectBo «M3narenscTBo «IIpocseiienne»
» Marematuka. Anrebpa: 9-it knacc: 6a30BbIi YpOBeHb: yueOHHK, 9 Kiacc/
MakapsiueB FO.H., Munaiok H.I'., Hemkos K.H. u apyrue; nox pexn.
Tenskosckoro C.A., AkunoHepHoe obmectBo «M3narensctBo «IIpocsemenner

Jlunaktuueckuid marepuail 1o anredpe 7

METOANYECKHE MATEPHAJIBI U151 YYUTEJIA

MeToau4deckoe rocodoue s YUHTECIIA

IHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Sxnacce, skaysmart



CTpouTh B KOOPJMHATHOH IIOCKOCTH TIpaduK JMHEHHOro YpaBHEHHs C
JIBYMSI TI€pEMEHHBIMH, TMOJIB3YSCh I'paMKOM, MPUBOJUTE [PUMEPBI PELICHHs
ypaBHEHHSL.

Pewath cucTeMbl IBYX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€pEMEHHBIMH, B TOM
yuce rpadguyeckm.

CocTaBisiTb M pemiarh JMHEHHOE YpaBHEHHE HWIM CHCTEMY JIMHEHHBIX
ypaBHEHHWH 110 YCJIOBHMIO 3a/a4M, HHTEpPIPETHpOBaTh B COOTBETCTBHH C
KOHTEKCTOM 3aJla4M MMOJIYYEeHHBIH pe3ysbTar.

DOyHKUHH

M300pakats Ha KOOPAMHATHOM MPSIMOK TOYKH, COOTBETCTBYIOLLHE 3a/laHHBIM
KOOpJMHATaM, JIydd, OTPe3KH, HHTEPBaJIbl, 3alIUChIBATh YUCIIOBbIE IIPOMEXKYTKH Ha
aredpanvecKkoM si3blKe.

OTrmevarb B KOOPAMHATHOHM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauku TUHEHHBIX QyHKUKHA. CTpouTh rpaduk GYHKUHH Y = [X].

OnuceiBaTh ¢ NOMOLIBIO (YHKUWE M3BECTHbIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpeMsi, pacCTOsIHHUE, LeHa, KOJIMYECTBO, CTOMMOCTD,
MPOU3BOUTENIBHOCTD, BpeMsl, 00bEM paboThl.

HaxoauTe 3HaYeHHe (YHKLMH 110 3HAUYEHHUIO e€ apryMeHTa.

[Toaumate rpaduyeckuil crniocod npejcrabieHuss M aHaln3a MUHQOPMAaLMH,
M3BJIEKaTh U MHTEPIIPETUPOBaTh HHGOPMALIMIO U3 rPaUKOB pealibHbIX MPOLIECCOB
1 3aBUCUMOCTEH.

K koHuy oOydenuss B 8 kuacce oOy4aroUIMiCs MOIYYHUT CleAyIOLIHe
npe/IMEeTHbIEe pe3yJIbTaThl:

Yucia 1 BbIYHC/IEHHS

HMcnonp3oBaTe HavangbHbIE NpeJCTaBIEHHS O MHOMXKECTBE JAEHCTBHUTEIbHbBIX
YMCeJI JUISl CPAaBHEHHS, OKPYIJIEHHs] M BbIYMCIICHUH, U300pakaTb AEHCTBUTENbHbIC
4Kclia TOYKaMH Ha KOOpAWHATHOM MPsSMOH.

[TpumensaTe noHATHE apudMETHUECKOro KBaJPaTHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOIB3YSl MPU HEOOXOAMMOCTH KalbKYJATOP, BBIMOJHATH
rnpeodpa3oBaHUs BBIPAKEHH, COJEpKAIIUX KBaJApaTHbIE KOPHH, HCIIONbL3YS
CBOWCTBA KOPHEH.

HMcnonp3oBate 3anucu OGONbIIMX M MajbIX YMCEI C MOMOIIBIO AECITHYHBIX
npodeii u crenexei yucna 10.

AniredOpanyecKkHne BoIpaKeHHs

[IpuMeHsATE TOHATHE CTeNEeHW C LeJibIM II0Ka3aTejeM, BBITOJIHSATh
npeodpa3oBaHKs BEIPAKEHHI, COIepKAIINX CTETIEHH C LIEJIbIM TT0Ka3aTejleM.

BeinonuaTe ToXk/IeCTBEHHblE NpPeodpa3OBaHUsl PALMOHAIBHBIX BhIPAXKEHU
Ha OCHOBE IPaBWJI I€HCTBUHI HaJl MHOIOUYJIeHAMH U airedpaniyecKuMu Ipo0siMu.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKHTEIH.

IIprMeHsATh npeoOpa3oBaHus BbIPaKEHUH 1JIs pelleHHs pa3IMuHbIX 3a/1a4 U3
MaTEeMaTHKH, CMEKHBIX IIPEJIMETOB, U3 pealbHON NMPAKTHKH.



