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NNOSACHUTEJIBHAS 3AIITMCKA

Anrebpa sBIsfeTCs OJHMM M3 OINOPHBIX KypCOB OCHOBHOrO 001ero
oOpa3oBaHus: OHa obecrievyuBaeT U3yyeHHe JPYTHX AMCLMILINH, KaK eCTECTBEHHO-
Hay4yHOro, TaK M TyMaHHTapHOIO LHMKJIOB, €€ OCBOGHHE HEOOXOOUMO IS
MpOAOIDKeHUs: 00pa30BaHMs U B NOBCEAHEBHOMW XU3HU. Pa3BuTue y oOyuarommxcs
Hay4YHBIX MpPEACTAaBIeHUH O IMPOUCXOXKAEHHH M CYIIHOCTH airedpanyecKux
abcrpakuuii, cnocobe oTpaXKeHUsi MaTeMaTU4YeCKOH HayKOM sSBJIEHUI M MPOLIECCOB
B IpUpoje M obuiecTse, poJM MaTeMaTHYECKOr0 MOJEJIMPOBAHHUS B HAYYHOM
MO3HAaHWH M B NPaKTHKe criocoOcTBYeT (GJOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
M KayecTB MBILUIEHUS, HEOOXOAMMBIX IS aJanTaliy B COBPEMEHHOM LIH(POBOM
obmecrBe. M3yuenue anreOpnl obecrieynBaeT pa3BHUTHE YMEHHS HaOOaTh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILLICHHS,
CMOCOOHOCTH apryMeHTHPOBaHHO OOOCHOBBIBATh CBOM JEHCTBMS M BBIBOJIBI,
¢dopmynupoBatsk yrBepkaeHHs. OcBoeHHE Kypca anreOphl obecriednBaeT pa3BUTHE
JIOTMYECKOr0 MBILUIEHUS] O0y4YarolUXCs: OHM MCIOJB3YIOT JeAyKTHUBHBIE H
HHIYKTHBHBIE PacCyXAeHHsA, 0000IIeHHe H KOHKpEeTH3alHuIo, abcTparupoBaHue
agasiornto. OOydenue anrebpe mnpeanonaraeT  3HAYUTENbHbIH  O0BEM
CaMOCTOSTEJIbHOH JeATeNbHOCTH OOydarolmuxcsi, I03TOMY CaMOCTOSTENbHOE
pelIeHue 3a/1a4 SB/ISETCS peain3alue NesTeTbHOCTHOrO PHUHLMIA 00y YeHHUS.

B crpyktype nporpammel y4ebHOro kypca «Aurebpa» ajis OCHOBHOIO
obmero obpa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEePKaTebHO-METOAUYECKHE
nuHUK: «Yucna u BeIYHCIEHHUS», «Anrebpauyeckie BhIpaXEHUs», «YpaBHEHHS U
HepaBeHCTBa», «@Dynkumm». Kaxkpas M3 3TUX colepKaTelbHO-METOAHYECKHX
JIMHUN pa3BUBAETCS Ha MPOTSHKEHUHU TPEX JIET U3y4YeHHs Kypca, B3aUMOAEHUCTBYS C
APYTHMH ero IuHusAMH. B xozme wusydenus ydyeOHOro kypca oOydaroummmcs
NPUXOAMTCS JIOTMYECKH pacCyk/aaTh, MCIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIM
A3pIK. B cBA3M ¢ 3THM B mporpamMmy y4eGHOro kKypca «Asrebpa» BKIOYEHBI
HEKOTOpbI€ OCHOBBI JIOTMKH, IpPEJCTaBIE€HHbIE BO BCEX OCHOBHBIX pa3jesax
MaTeMaTH4ecKoro ob6pa3oBaHus ¥ CIOCOOCTBYIOIINE OBJAJEHUIO 00Y4YarOIIUMHUCH
OCHOB  YHHUBEpPCAIbHOIO MaremaTuyeckoro s3bika. CojepkaTelbHOM M
CTPYKTYpHOH OCOOEHHOCTBIO y4yeOHOro Kypca «Anrebpa» sBIsSeTCs €ro
MHTErpUpPOBaHHBIN XapakTep.

Copmepxanne nUHUM «Yucna M BBIYMCIEHHS» CHOYXHT OCHOBOW ISt
NajgbHENIero U3yuyeHHss MaTeMaTHKH, CIIOCOOCTBYeT Pa3BUTHIO y OOYYalOLIMXCs
JIOTHYeCKOro MbIIILIeHHS, GOPMHUPOBAHUIO YMEHHUS MOJIb30BaThCA AJIMOPUTMAMH, a
TaK)Ke MPUOOPETEHHIO NMPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX IS ITOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHSA O YHMCIE HA YPOBHE OCHOBHOIO ofiiero obpa3zoBaHus
CBA3aHO C pALMOHAIBHBIMH H HPPALHOHAIBHBIMH 4YHCIaMH, (HOPMHpPOBaAHHEM
NpeACTaBIeHUH O [EHCTBUTEJIBHOM 4YHCe. 3aBepLICHHE OCBOEHHS YHCIIOBOMA
JTMHHM OTHECEHO K cpeiHeMy o01ieMy 0O6pa3oBaHHIo.



Conepxxanue 1ByX anreOpanyuecKux JHHHM — « AlreOpandeckue BRIPaKEHHs»
M «YpaBHEHHs] M HEPaBEHCTBA» CIOCOOCTBYET (pOPMHPOBAHHIO y OOYYarOIHXCS
MaTeMaTH4YeCKOro arnmnapara, HeoOXOAMMOro Ui pellleHHs 3a/a4 MaTeMaTHKH,
CMEXHBIX TpEJIMETOB M IPaKTHKO-OPHEHTHPOBaHHbIX 3amady. Ha ypoBHe
OCHOBHOro o01mero oOpa3oBaHMs y4eOHBIH MaTepuan TpYNIHPYETCS BOKpPYT
palMOHAJIBHBIX BhIpaXXEHHUH. Anredpa 1eMOHCTPUPYET 3HAaYeHHEe MAaTEMATUKH Kak
A3bIKa JUIS TIOCTPOEHHS MaTeMaTHYeCKHWX Mozesied, ONMUCaHHWA TpPOLECCOB H
ABJIEHWH pealbHOro wmupa. B 3amaunm oOyueHus anrebpe BXOAAT TaKXKe
JajbHEWINee pa3sBUTHE AQJFOPUTMHYECKOrO MBIIUICHHS, HEOoOXOJUMOro, B
YaCTHOCTH, JUIA OCBOEGHMA Kypca HH(GOPMAaTHKH, ¥ OBJAJEHHE HaBbIKAMH
NeIyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBONBHBIX (opM criocoGCTBYeET
Pa3BUTHIO BOOOpaXkeHHsl, CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxxanne QyHKIUHOHAIBHO-rpaU4eCcKOi IMHHKE HALIEJIEHO Ha TOJy4YeHHue
00yyaromMMHCs 3HaHUH O (QYHKUMAX KaK BaKHEHMIEH MaTeMaTHYecKoi Mojenu
JUIsl OTTUCAHMs ¥ MCCJIEIOBAaHUS Pa3sHOOOPa3HBIX MPOLIECCOB U ABJIEHUN B MPUpPOJIE
u obmectBe. M3ydyenne MaTepuasa CrocoOCTBYeT PasBHTHIO y OOydYaroImuxcs
YMEHHS HCNOJIb30BaTh Pa3/IMYHbIe BhIPA3UTEIbHbIE CPEICTBA A3bIKa MATEMATHKH —
CIIOBECHBIE, CHMBOJIMYECKHE, rpauuecKkhe, BHOCUT BKJIaJ B (OPMHUpOBaHHE
NpeACTaBJIeHUH O POJIM MATEMATUKH B Pa3BUTHH LIMBUIIM3ALUHU H KYJIBTYPBI.

CornacHo yyebHomy muaHy B 7-9 kiaccax wu3ydaercss y4eOHBIH Kypc
«Aunrebpa», KOTOpPBI BKJIKOYAeT CleIYIOIIHe OCHOBHBIE pa3felibl COJAEpPKaAHMS:
«Yucna W BBIYHMCIEHHA», «AnreOpaudeckue BBIpaXEHHSN», «YpaBHEHHS U
HepaBeHCTBa», «DyHKIHMWY.

Ha wu3yuyenue ydebHOro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4aca B Hezemo), B 8 kinacce — 102 4gaca (3 yaca B Heznemo), B 9
knacce — 102 gaca (3 4aca B Hezeo).
COJAEP)XAHUE OBYUYEHUS

7 KJIACC

Yucsa 1 BbIYHCICHHS

Jpobu OOBIKHOBEHHBIE H JEeCATHYHbIE, MEepexo] OT OAHON (OpMBI 3aIMCH
npober k apyroi. IloHsTHe palMOHANBHOrO 4YHCja, 3alUCh, CPaBHEHHE,
YNOPSAZOYMBAHHE  pPAallMOHAIBbHBIX 4YHcel. Apudmerudeckue NeHCTBHA C
palHOHAJIbHBIMH 4HClaMH. PellleHue 3ana4q U3 peanbHOH MPAaKTHKH HA 4acTH, Ha
Apobwu.

Crenenp ¢ HaTypajJbHBIM IIOKa3aTeleM: OINpejeeHue, Npeobpa3oBaHue
BBIDQKEHUH HA OCHOBE OIpEJIeIeHHUs, 3anuch Oonbmux yucen. [IpouenTsl, 3anuck
MPOLIEHTOB B BUJE JpoOH U ApoOu B BHE NPOLEHTOB. TpH OCHOBHBIE 3a/1a4M Ha
NPOLIEHTHI, PeLIEHHE 3a7a4 U3 peallbHOM NMPaKTHKH.



[IpuMeHeHHe TPU3HAKOB JEIMMOCTH, pasokeHHe Ha MHOXXHTEIH
HATypaJbHbIX YHCEel.

PeanbHbie  3aBHCHMOCTH, B TOM 4ucie npsmas M oOpaTHas
MPOTNIOPLIMOHAIBHOCTH.

AarebpanyecKkne BbIpakeHHs

I[lepeMeHHBIE, YHCIOBOE 3HAYE€HHE BBIPAKEHHA C nepeMeHHOMH. [lomycTuMbIe
3HaueHus nepeMeHHbIX. [IpecTaBeHue 3aBHCHMOCTH MEX/y BeIHIHHAMH B BUAC
dopmynbl. Berauciaenus rno popMynam. [IpeoGpasoBanue OyKBEHHBIX BBIPAKEHHH,
TOXJIECTBEHHO paBHble BbIpQKEHHWs, MpaBuia npeoOpa3oBaHusi CyMM H
NpoM3BeeHUH, PaBHiIa PACKPhITHS cKOOOK ¥ MpUBEICHUS MOJOOHBIX CllaraeMbiX.

CBoOJ#CTBa CTENEHH C HAaTyPaJIbHBIM [10Ka3aTEJIEM.

OnuouneHsl ¥ MHOrowieHsl. CTeneHb MHOrO4ICHa. CrnoxxeHue, BbIYMTAHHE,
YMHOKEHHE MHOrOWwIeHOB. DOopMyJibl COKpal€HHOr0 YMHOXEHMs: KBaJapar
CyMMbl M KBajgpaT pa3HoCTH. QopMysia PpasHOCTH KBajApaToB. PasnoxxeHune
MHOT'O4YJIEHOB Ha MHOXKHTEJIH.

VpaBHeHHs H HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHsd, MpaBHIIA npeobpa3oBaHUsi YpaBHEHMS,
PaBHOCHJIBHOCTh YPaBHEHHH.

JIuneiiHOe ypaBHEHHE C OJ[HOH TIEpeMEeHHOH, 4YHCIIO KOpHEH JTUHEHHOTO
ypaBHEHHUs, PElIeHHe JHHEeHHbBIX ypapuenuii. CocTaBleHMe YpaBHEHWH 110
YCIIOBHIO 3a1a4H. PereHne TeKCTOBbIX 327124 € OMOIIBIO ypaBHEHHUH.

JluHeliHOe ypaBHEHHE C IByMs EPEMEHHBIMU U €ro rpaduk. CrucreMa AByX
JMHEeHHBIX YpaBHEHWH ¢ IBYMs NEPEMEHHBIMH. PemeHne cHCTeM YpaBHEHHH
crioco6oM TMOACTAHOBKU. IIpuMepbl pelleHHs TEKCTOBBIX 331a4 C TOMOIIBIO
CHCTEM ypaBHEHHM.

OyHKUHH

KoopauHaTa TOUYKH Ha MpAMOM. HHCIOBEIE IPOMEXYTKH. PaccrosiHue Mexay
JBYMSI TOYKaMH KOOPJHHATHOH MPSMOH.

[IpsiMOyTroJibHAsi CHCTeMa KOOPIMHAT, OCH Ox n Oy. Abcuucca U opauHaTa
TOYKM HA KOOPAMHATHOM MIOCKOCTH. [TprMepsI rpaduKOB, 3aJaHHBIX HOPMYJIaMH.
Urenne rpaduKoB peaybHBIX 3aBUCHMOCTEH. [Tousitue Gynkuuu. I'paduk
dynknun. CoiicTBa QyHKUMA. JIMHEHHAS dynkuus, eé rpapuk. I'padpux GyHkimu
y = |[x|. I'papuueckoe pemeHne JIMHEWHBIX YPaBHEHMH M CHCTEM JIMHEHHBIX
ypaBHEHHH.

8 KJIACC

Yuciia B BbIYHCIEHHSA

KBampaTHblif KopeHb W3 uucia. [lomsTue 006 HppalMOHAIbHOM YHCIE.
JlecATHYHBIE MPUOIMKEHHs UPPALMOHATIBHBIX YHCEIL. CpoiicTBa apu(pMETHYECKHX
KBa/IpaTHBIX KOPHEH 1 HX MPUMEHEHHE K npeoGpa3oBaHMIO YMCIOBBIX BBIPAXKEHHH
¥ BeIYMCICHUsIM. JleHiCTBUTEIbHBIC YHCIA.



CreneHsb ¢ uenbM nokasareneM U e€ cBoiicrsa. CTaHAapTHas 3aMUCh YHCIA.
AnreOpanyeckHne BbipazKeHHs

KBangparneiii  TpéxuneH, pa3lokeHHe KBaJApaTHOrO TpéX4yieHa Ha
MHOXXHTEJIH.

Anrebpanueckas JpoOb. OcHOBHOe CBOWCTBO anreOpanveckodl IpoOu.
Cnoxenue, BbIYMTaHHE, YMHOXEHHe, JelNeHHe anreOpanueckux Apobeid.
PanuonasbHbIe BRIpaXXEHUS U MX ITpeodpa3oBaHue.

YpaBHeHHS H HEPABEHCTBA

KBanparHoe ypaBHeHHe, ¢QopMyra KOpHEH KBaJIpaTHOrO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHHH, CBOASIIMXCA K JTMHEHHBIM ¥ KBaJPAaTHBIM.
[IpocTeiiue 1poOHO-pallMOHANIBHBIE YPaBHEHHUS.

['pauueckas uHTEpripeTalys ypaBHEHUH C ABYMS NEPEMEHHBIMH H CHCTEM
JMHEHHBIX YpaBHEHHUH C JAByMs IepeMeHHbIMH. [IpuMepsl pelueHHs cucTEM
HEJIMHEHHBIX YPaBHEHHH C IBYMs [epeMeHHbIMH.

Pelenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM crnocooom.

YucnoBele HEpaBEHCTBA M UX CBOHMCTBAa. HepaBeHCTBO ¢ OHOMN MepeMeHHOH.
PaBHOCHIBHOCTE HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OAHOW IEpeMEHHOM.
CucTeMbl THHEHHBIX HEPABEHCTB C OJJHOM NepeMeHHOH.

PyHKUHH

[Tonsatue ¢yskuuu. OO6nacTe omnpejeneHuss W MHOXECTBO 3HAYEeHHH
¢ynkuun. CriocoOsl 3aaaHus GyHKIHHA.

['papux ¢yHkumu. Yrenue cBoiicTB QyHkuum no e€ rpadpuxy. [Ipumeps
rpapukoB QyHKLHUH, OTPaKaAIOIIKX pealbHbIE IPOLIECCHI.

@OyHKUMH, ONUCHIBAIOIIME TMPAMYI0 M OOpaTHYK NPONOPLUOHAIBHEIE
3aBUCHMOCTH, MX rpapuku. @ynkuuu y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelleHre ypaBHEHUH U CUCTEM YpaBHEHHH.

9 KJIACC

Yucsia ¥ BbIYHCICHHA

PaumoHaneHble YKcna, MppallMOHANIbHEIE YHC/Ia, KOHEYHBbIE H OECKOHEYHBIe
AeCATUYHBIE ApoOH. MHOXECTBO AeHCTBUTEIBHBIX YHCEJl, AeHCTBUTEIBHBIE YHC/IA
KaKk OeckoHe4yHble HecsATHYHBIe ApoOH. B3aMMHO OJHO3HA4YHOE COOTBETCTBHE
MEXy MHOXECTBOM JIEHCTBUTEIBHBIX YHCENl U KOOPAUHATHOU MPSMOIA.

CpaBHeHHe NEHCTBUTENBHBIX 4YHCel, apupMeTHYeCKHe JeHCTBHSA C
JEUCTBUTEIbHBIMH YUCIAMH.

Pa3mepsl OOBEKTOB OKpYXAIOWIEr0 MHpPa, UIMTENBHOCTh ITPOLECCOB B
OKpYXKaloIlleM MHUpe.

ITpubnmxénHoe 3HaUeHHe BeNWYHHBI, TOYHOCTH Mpubmmkenus. OKpyrieHue
yuces. [Ipukuka ¥ oueHKa pe3ybTaTOB BEIYMCICHHHA.

YpaBHeHHs H HEpaBEeHCTBa



Jlunelinoe ypaBHeHHe. PenieHne ypaBHeHUH, CBOASIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Peienne ypaBHeHUH, CBOAAIIMXCS K KBaIPaTHBIM.
bukBanpatHoe ypaBHeHHe. [IpuMepsl pellleHHs ypaBHEHWH TpeThel W 4eTBEPTOM
CTerneHel pa3oKeHHeM Ha MHOKHUTEITH.

Pemenne ApoOHO-paliMOHANBHBIX ypaBHeHHWH. PelieHue TeKCTOBBIX 3amay
anredbpandecKuM METOAOM.

YpaBHeHHe ¢ ByMs NepeMeHHbIMH U ero rpaduk. Pemenue cucrem aByX
JIMHEHHBIX YPaBHEHHUH C IByMs IepeMeHHbIMU. PeleHue cucreM AByX ypaBHEHHUH,
OHO H3 KOTOpBIX JIMHEHHOEe, a JApyroe — BTOpoH cremeHu. [ 'padpuueckas
UHTEpIpeTalus CUCTEMbl YPAaBHEHHH C IByMs NepeMEHHBIMH.

Pemenue TeKCTOBBIX 3aa4 alreOpandeckKum crocobom.

Yucnossle HEPaBEHCTBA M UX CBOMCTBA.

Pemenve nMHEHHBIX HEpaBEHCTB C OAHOH NepeMeHHOM. PelleHue cucreM
JMHEHHBIX HEpPaBeHCTB C OJHOW mnepemeHHOHW. KBangpaTHele HepaBeHCTBa.
I'padmueckass HMHTEprpeTalusi HEPaBEeHCTB W CHCTEM HEPAaBEHCTB C [ABYMs
nepeMeHHBIMHU.

POYyHKUHH

KBajgparnunas Qynkuus, e€ rpadpuk u cpoiictBa. [lapaGona, xoopauHaThl
BEPIIMHBI apaboJibl, OCh CHMMETPUH Mapabobl.

Ipaduku pynxumit: y =kx,y =kx+b,y=k/x,y=x3,y=Vx,y = |x| , 1 ux
CBOMCTBA.

YuciioBble N0C/1€10BaTE/IbHOCTH H NIPOrPeCcCHH

[ToHsTHEe 4YHMCIOBOH IOCIENOBAaTENBHOCTH. 3aJlaHUE IMOCIEN0BATENLHOCTH
peKyppeHTHO# Gopmynoit u hopmyIioi #-ro YieHa.

Apudmernyeckas ¥ reomerpudeckas nporpeccud. PopMmyssl n-ro 4ieHa
apu(QMeTHYEeCKOH H reOMeTPUYECKOI POrpecCHii, CyMMBI TEPBLIX 72 YIECHOB.

H3obpakeHne 4ieHOB apupMeTHYeCKOH M TIeOMEeTPHYECKOM Mporpeccuit
TOYKAMH Ha KOOP/IMHATHOM IUIOCKOCTH. JIMHEHHBIH ¥ 3KCIOHEHLHANIbHBIH POCT.
CnoXxHbl€ MPOLIEHTHI.



IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSI TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

JJIMHHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE pe3yJbTaThl OCBOGHHS IpOrpamMmbl y4eOHOro Kypca
«Anrebpa» XapaKTepUu3yIoTCs:

1) naTpHOTHYECKOEe BOCIHTAHHE:

NpOsBICHHEM MHTepeca K TMpPOLUIOMY M HacTOSALIEMY POCCHHCKOMN
MaTeMaTUKH, LEHHOCTHbIM OTHOIUEHWEM K JOCTHXEHHSAM POCCHHCKHX
MAaTeMaTUKOB M POCCHUMCKONW MaTeMaTW4eCKOH WIKOJbI, K HCIOJIb30BaHHIO 3THX
JNOCTUXXEHHWH B IPYTHX HayKaX U NPUKIATHBIX chepax;

2) rpaxaaHCcKoe H AYXOBHO-HPABCTBEeHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBITIOJTHEHUIO O05S3aHHOCTEH rpaXklaHuHa U peajiu3allid ero
npas, I[IPEeJCTaBJIEHHEM O MaTeMaTH4YeCKUX OCHOBaX ()yHKUHOHHUPOBAHHUS
pa3M4YHBIX CTPYKTYp, SBJIEHHH, NpoLELyp rpaXaaHcKoro obuiectBa (Hampumep,
BBIOODBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIAEHHUIO ITHYECKUX MPOoOIIeM, CBI3aHHBIX
C MPaKTHYECKUM IIPUMEHEHHEM JOCTH)XKEHHH HayKH, OCO3HaHHEM Ba)XHOCTH
MOpPaJIbHO-3TUYECKUX MIPUHLIUIIOB B JEATEIbHOCTH YYEHOIO;

3) TpyaoBOe BOCIIHTaHHe:

YCTAaHOBKOW Ha AaKTUBHOE Yy4yacTHe B peUIeHHH T[paKTHYeCKUX 3amad
MaTeMaTH4YeCKON HalpaBlIeHHOCTH, OCO3HAHHWEM BAXXHOCTH MaTeMaTHYeCKOro
o0pa3oBaHHs Ha MPOTSIKEHHM BCEH XH3HHU Ul YCIEIHOW MpodecCHOHATBHOM
NESATEebHOCTH W Pa3BHTHEM HEOOXONMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOECHHUEM UHAMBHAYAIBHON TPAEKTOPHH 00pa30BaHUs M )KU3HEHHBIX TUIAHOB C
Yy4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX NOTPeOHOCTEIH;

4) 5cTeTHYeCKOe BOCIIHTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY H  3CTETHYECKOMY BOCHPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/lay, pelleHHH, pacCyXIeHWH, YMEHHIO BHUIETh
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOIrO NMO3HAHMUA:

OpUEHTallMe B JeATENbHOCTH Ha COBPEMEHHYI0 CHCTeMY Hay4YHBIX
NpeAcTaBlIeHuN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTUS YENIOBEKa, NMPUPOJALI H
obmecTBa, NMOHMMAHHEM MAaTeMAaTHYeCKOW HAyKH Kak cdepsl 4YelloBe4ecKoi
JEATENIbHOCTH, 3TaloB €€ pa3BHTHA M 3HAYHMOCTH IS Pa3BUTHA LIMBHIIH3ALHH,
OBJIaZICHUEM SI3BIKOM MAaTeMaTHKH H MaTeMaTH4YeCKOH KyJIbTYpPOH Kak CpeiCTBOM
MO3HAHHUS MHpa, OBJIAJEHUEM NPOCTEHIIMMH HaBBIKAMH HCCIENOBAaTENbCKOM
NEeSTeIbHOCTH;

6) ¢nzuyeckoe BocnuTaHHe, (POPMHPOBaAHHE KYJbTYPbl 310POBbS H
IMOLHOHAJBHOIO G/1aronoJyyus:



rOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKHE 3HAHMSA B HHTEepecax CBOEro
37I0pOBbSi, BENEHHSA 370poBoro obpa3a KM3HM  (310pOBO€  IHUTaHHE,
cOanaHCHPOBAHHBIM pEXUM 3aHATHH W OTHbIXa, peryispHas (Qusnuyeckas
aKTMBHOCTB), C(OPMHPOBAHHOCTBIO HAaBbiKa peQIeKCHH, NPU3HAHWEM CBOETO
npaBa Ha OIIMOKY M TaKOro ke Ipasa Jpyroro 4ejioBeKa;

7) 3K00THYECKOe BOCIIHTAHHE:

OpHeHTalieil Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWH Ui pelleHus 3a1a4q
B 00JaCTH COXPAaHHOCTH OKpY)KaloLIeH Cpebl, IIAHWUPOBAHUS IIOCTYNKOB H
OLIEHKM HMX BO3MOXXHBIX TOCJIEACTBHHA AN OKPYXKAWIEH Cpelibl, OCO3HAHHEM
rino6ajbHOro Xapakrepa 3KOJOrHYecKUX MpodieM M MyTed UX pelieHus;

8) ajanTanMs K H3MEHSIOUHMCS YCJIOBHAM CONHAJIbLHOH H NMPHPOAHOMH
cpeabl:

TFOTOBHOCTBIO K JEWCTBHSM B YCJIOBHSAX HEONPEACIEHHOCTH, MOBBILICHHIO
YPOBHS CBOE KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO AesTeIbHOCTh, B TOM YHUCIIe
YMEHHE YYHTBCS Y APYTHX JIOJeH, nMpuobperaTth B COBMECTHOH AEATENBHOCTH
HOBBI€ 3HAHWS, HABBIKM ¥ KOMIIETEHLIMH K3 ONBITA APYIHX;

HEOOXOJUMOCTEI0 B (OPMHPOBAHMM HOBBIX 3HAHHMH, B TOM 4YHCIE
(opMyIMpoBaTh HIeH, MOHATHS, THNOTE3bI 06 00BEKTaX U SBIEHHUAX, B TOM YHCTIE
paHee HEM3BECTHBIX, OCO3HABaTh JeQMUATHI COOCTBEHHBIX 3HAHMH M
KOMITETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE,

CrocOOHOCTBI0  OCO3HaBaTh CTPECCOBYID  CHUTYalWiO, BOCIPHHHUMATh
CTPECCOBYIO CHTyalHIO KaK BbI30B, TpeOyIOIIMA KOHTpMEp, KOPPEKTHpPOBAaTh
NpPUHUMAEMBble pEleHUs W JAeHCTBUA, (OpMYyIMpOBaTh M OLEHWBATH PHUCKH H
nocyeacTBHs, (GOPMUPOBATH OMBIT.

METAINPEJIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIe YHHBepcaJibHble y4eOHbIe JeHCTBHS

Ba3oBbie JIOTHYeCKHEe 1eHCTBHSA:

e BBISB/IATH M XapaKTepPU30BaTh CYILECTBEHHbIE MPU3HAKHA MAaTEeMaTHYECKHX
00BEKTOB, NMOHATHUN, OTHOLIEHHH MEXIy INOHATHAMH, (OPMYJIHPOBATH
ompeleneHuss TOHATHI, YCTAaHAB/IMBaTh CyLIECTBEHHBIH  NpPHU3HAK
K1acCH(UKALMK, OCHOBaHHs Ui OOOOLIEHHS M CpaBHEHHs, KPUTEPHH
MPOBOAMMOTO aHAJIH3a,

e BOCNPUHHMATH, (OPMYIMpPOBaTH M  MPeoOpa3’oBbIBATH  CYXKICHMS:
yTBEpAMTENbHbIE M OTpHLATeNbHbIE, eWHUYHBIE, YacTHhle W oOuue,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeunsi B (akTax, JAHHBIX, HAOMIONEHUSX H YTBEPXKICHHUSX,
npeajaraTh ~ KPUTEPUH IS BBIABIEHMS  3aKOHOMEpHOCTEH M
POTUBOPEYHH;



JilenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX H
HMHIYKTHBHBIX YMO3aKJIIFOYEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHM;
pa3bupaTh AOKa3aTelbCTBa MaTeMaTHYeCKHX YTBEPXKACHHUH (MpsAMbIe U OT
IIPOTHBHOI'0), NPOBOAUTH CaMOCTOSTENBHO HECJIOXKHBIE J0Ka3aTelbCTBa
MaTeMaTH4YeCKHX (aKTOB, BBICTpPAUBATh apPryMEHTALHIO, IPUBOIUTH
NpUMEpPBl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCyKICHUS;
BbIOMpaTh crioco® pemeHUs y4yeOHOUM 3ajauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pelleHUs, BbIOMpaTh Haubolee MNOAXONALMH C y4€TOM
CaMOCTOSITE/IbHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBbie HCC/IeI0BATe/IbCKHE IeHCTBHA:

MCII0JIB30BaTh BOIIPOCHI KaK HCCIIEN0BATEIbCKMH MHCTPYMEHT MO3HaHUS,
(opMynupoBaTh BONPOCHl, (UKCUPYIOIIHE TNPOTHBOpEYHe, Npobiemy,
CaMOCTOSITE]IbHO YCTaHaBIMBAaTh MCKOMOE M JaHHOe, (OPMHPOBATH
TUINOTe3y, apryMEHTHPOBATh CBOO MO3HIHIO, MHEHHE;

NPOBOAUTE IO CaMOCTOSTENbHO COCTABICHHOMY IUIaHY HECJIOXHBIH
3KCNIEPUMEHT,  HeOONbIIOe  HCClefOBaHHE IO  YCTAHOBJIEHMIO
0coOeHHOCTEH MaTeMaTH4eckoro oOBeKTa, 3aBHCHMOCTEH OOBEKTOB
Mexay coOo¥;

CaMOCTOSATENbHO (POpMyIHPOBaTh 0000LIEHHs: ¥ BBIBOABI 110 pe3yJIbTaTam
NpoBEeJIEHHOr0 HaOMOAEHHs, UCCIIEOBAaHUS, OLEHUBATh NOCTOBEPHOCTH
MOJY4YEHHBIX Pe3yJIbTaTOB, BLIBOJOB H 00001LIEHHIA;

NPOrHO3UpPOBaTh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKkKe BbIJIBHIaTh
NPEeANOoN0XKEeHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSX.

PaGora ¢ undopmanmueii:

BBIABJIATE HENOCTAaTOYHOCTh H H30BITOYHOCTH HHQPOpPMAlLWH, JaHHBIX,
HEOOXOIUMBIX [l peleHHs 3a1a4H;

BbIOMpaTh, aHANU3UPOBAaTh, CHCTEMATH3HMPOBATh M HMHTEPIPETHPOBATH
MH(pOPMALIMIO Pa3IMYHBIX BUAOB U (JOPM NpPEACTABICHHS;

BbIOMpaTh (GoOpMy MpeiacTaBIeHHS HHOOPMAIMM M HIUTFOCTPUPOBAThH
pellaeMble 3a/ladyd CXeMaMH, JMarpaMMaMi, WHOM rpadukod M HX
KOMOMHALIUAMU;

OLIEHMBATh HANAE&XKHOCTb MH(OPMALMM TO KPUTEPHUSM, MNpPEIOKEHHBIM
y4YHuTeNeM HIH CHOpMYTHPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHHBepcaJibHble y4eOHbIe AelCTBHA:

BOCIIDHHMMAaTh H (OPMYJIHPOBATH CYXAEHHS B COOTBETCTBHH C
YCIOBHAMH H UEIAMH OOIIEHHs, SCHO, TOYHO, IPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSl B YCTHBIX M NMHCbMEHHBIX TEKCTaX, NaBaTh MOSCHEHHS IO
X0y peleHus 3aa4i, KOMMEHTHPOBATh MOTy4YeHHbIH pe3ybTarT;

B X0/ie 00Cy)KIEeHMs 3a1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMOM TEMBI,
npoGeMsl, pelnaeMoi 3aja4u, BEICKa3bIBaTh MJIEH, HALlEIEHHBIE HA TTOUCK
pELIeHHs, COMOCTaBIATh CBOM CYXKIEHHS C CYXKIEHHSAMH JpYrHX



YYaCTHUKOB JMalora, oOHapyXUBaTh pa3ziiM4yve U CXOJCTBO IMO3HLIMIMA, B
KOppeKTHOH popMe HopMyIupOBaTh pa3HOIIACHs, CBOH BO3PaXKEHHS,

e IMpPEACTaBIATh  pe3yJbTaThl  pEelIeHHs  3aJa4yd,  OIKCIIepUMEHTa,
UCCIIEIOBaHMUs,  IIPOEKTa,  CaMOCTOSATENbHO  BbiOMpaTh  (opmar
BBICTYIUICHHS C y4€TOM 3a/1a4 Mpe3eHTallMi U 0COOEeHHOCTEH ay IUTOPHH;

e MOHHMATh W  HMCIONB30BaTh  MpPEHUMYLIECTBA  KOMaHOHOH W
MHAMBHyalbHOM paboThl NpH pelmeHHH Y4eOHBIX MaTeMaTHYeCKHX
3aja4;

e IPUHUMAThH LIEJIb COBMECTHOW JEATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aLINIO
COBMECTHOW paboThl, pacnpenensTh BUAbl paboT, IOroBapHUBaThCS,
o0cyxaaTe npouecc U pe3ynbrar paboTel, 00001aTh MHEHHS HECKOJIBKHX
JOaeH;

e ydYacTBOBaTh B rIpynmnoBbiX (opmax paborsl (oOcyxaenus, oOMeH
MHEHHUSIMH, MO3rOBbl€ ILITYPMBI W JpYTrHe), BBIMOJHATH CBOK 4acTh
paboThl ¥ KOOPAMHUPOBATH CBOH JAEHCTBHS C APYTHMH YIeHAMH KOMaH/IbI,
OLICHMBATh Ka4eCTBO CBOEro BKJIaja B OOIIMHA MPOAYKT MO KPHUTEPHUSM,
c(hOpMyJIHPOBAaHHBIM YYaCTHHKaAMH B3aUMO/IEHCTBUS.

PeryisTHBHBIE YHHBepca/ibHble Y4eOHbIEe AeliCTBHS
Camoopranu3auus:

e CaMOCTOATENIBHO COCTABJIATH IJIaH, AJTOPUTM pelleHHs 3aiauu (W ero
4acTh), BBIOMpaTh Cnoco0 pelieHHs ¢ yYETOM HMEIOLIMXCS PecypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaThb M KOPPEKTHPOBATH
BapHaHThI pelIeHUH ¢ y4€TOM HOBOM HHGPOPMALIMH.

CaMOKOHTPO.Ib, 3MOLIHOHAJIbHbIH HHTEJJIEKT:

e BJIaJeTh CHocob0aMH CaMONMPOBEPKH, CAMOKOHTpOJNs Ipolecca H
pe3yJbTaTa pelleHHss MaTeMaTHYeCKOM 3a1auH;

e TMpEABUNETh TPYAHOCTH, KOTOpble MOIYT BO3HMKHYTh MpPH peLICHUH
3aJ]a4d, BHOCHTH KOPPEKTHBbI B JeATENIbHOCTh Ha OCHOBE HOBBIX
0OCTOSTENILCTB, HAWAEHHBIX OLUIMOOK, BHISBIEHHBIX TPYAHOCTENH;

e OLEHHMBaTh COOTBETCTBHE pe3ysibTaTa JAEATeJbHOCTH MOCTABJICHHON LieIu
U YCJIOBHSIM, OOBSACHATH NPUYHHBI JOCTHKECHHUS WIH HEJIOCTHIKEHHS 1LIEJIH,
HAXOJUTh OMHUOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OITBITY.

NPEJIMETHBIE PE3YJIBTATHI

K kxoHimy oOy4yenus B 7 kjacce oOyyaroUIMHCS TNOJYYHT ClEIyIOLHE
npeAMeTHBIE pe3yJIbTaThl:

Yucia ¥ BbIYHC/ICHHS

BeinonHsaTe, coyeras yCTHbie M NHUCbMEHHbIE NpPUEMBI, apU(pMeETHYECKHE
JEeHCTBUS C pallHOHAIBHBIMUA YHCIIAMH.



HaxoauTe 3Ha4eHWS YMCIOBBIX BBIPRXXEHUMH, NMPUMEHATH pa3sHOOOpa3Hbie
crocoObl ¥ NMPUEMBI BBIYUCIIEHHS 3Ha4eHUN ApOOHBIX BBIpAKEHUH, COAepXKalluX
OOBIKHOBEHHBIE U 1€CATUYHBIE APOOH.

[lepexoautb OT OxHOW (OPMBI 3aNMCH 4MceN K Apyroi (rmpeobpa3oBbiBaTh
JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYI0 B J[ECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATHYHYIO IpOOB).

CpaBHHBaATh U yNOPAAOYMBATH PALIMOHATIBHBIEC YHCIIA.

OKpyriaTh YKChA.

BBINONHATE NPUKUIKY U OLICHKY pe3yJibTaTa BhIYUCICHUH, OLIEHKY 3HaYeHHUH
YHUCIIOBBIX BbIpa)KCHWH. BBINOMHATE AEHCTBUA CO CTENEHSMU C HaATypajlbHBIMH
MOKa3aTe/siMH.

[IpuMeHSATP NpPU3HAKH  JEIMMOCTH, pa3lio)kKeHHe Ha  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Pemath npakTUKO-OpHEHTHPOBAHHBIE 3aJa4H, CBS3aHHbIE C OTHOLICHHEM
BEJIMYUH, IPONOPLMUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, HHTEPIIPETHPOBATh
pe3yJbTaThl peLIeHHs 3a/1a4 ¢ y4€TOM OrpaHHYEHHH, CBA3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX O0OBEKTOB.

AnrebpanyeckHe BbIpasKeHHs

Wcnons3oBath anreOpanyeckyid TEPMHHOIOTHIO H CHMBOJIMKY, IPUMEHSATH
e€ B rpoliecce OCBOeHUs yueOHOro Marepuaa.

Haxonute 3HayeHHs OyKBEHHBIX BBIPQXEHHUH MpH 3aJaHHBIX 3HAYCHMSAX
nepeMeHHBIX.

BeinonHaTe  npeoOpa3oBaHMs  LEJOr0  BBIPAKEHHWS B MHOTOWIEH
NpUBeeHHEM MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE YMHOXEHHE OJHOYIEHa Ha MHOINOWIEH M MHOro4ieHa Ha
MHOIO4YIEH, IPUMEHATh POpPMYJIbl KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcyluecTBisTh pa3ioKeHUEe MHOTOWIEHOB HAa MHOXHUTEIM C IIOMOLUBIO
BbIHECEHHUsI 3a CKOOKM OOLero MHOXHUTeNs, TIpYNIUPOBKH ClaraeMsix,
npuMeHeHus: (OpMYyJ COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTs npeobpazoBaHusi MHOTOYJIEHOB JUIS PELICHHs pa3/IM4HbIX 3a1a4
U3 MaTEeMaTHKH, CMEXXHBIX [IPEeIMETOB, U3 peaIbHOM MPaKTHKH.

HUcnons3oBaTh CBOMCTBAa CTENEHEH C HATypaJbHBIMH [IOKa3aTeNsMU [UIs
npeoOpa30BaHUs BbIpaXKEHHIH.

YpaBHeHHS] H HEPaBeHCTBA

Pemate nuHelHble ypaBHEHHS C OJHOW IEpEMEHHOM, NMpPHUMEHss NpaBuia
nepexoja OT HCXOITHOTO YpaBHEHHS K paBHOCHIBHOMY eMy. [IpoBepsaTs, aBiasercs
JIX YUCIIO KOPHEM YPaBHEHHS.

[TpumensaTh rpaduyecKre MeTOAbI IPH PEIIeHUH JIMHEHHBIX YPAaBHEHUNH U UX
CHCTEM.

[TonGuparh npuMepsl MNap YMCeN, SBIAIOIMMXCS pEIIeHHEM JIMHEHHOro
yPaBHEHHS C ABYMS IE€PEMEHHBIMH.
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CtpouTh B KOOpAMHATHOH IUIOCKOCTH rpadHK JIHMHEHHOrO ypaBHEHHS C
OBYMsI TMEPEeMEHHBIMH, IOJIb3YsACh TpaMKOM, NPHBOJUTH IPUMEPHI peLIeHHs
ypaBHEHHUS.

Pernath cucTeMsl AByX JIMHEHHBIX ypaBHEHHH C IByMs IIepeMEHHBIMH, B TOM
qucie rpaduueck.

CoctaBnaTeh M pemarh JHHEHHOE YpaBHEHHE WM CHCTEMY JIHHEHHBIX
YPaBHEHHH MO YCJIOBUIO 3aJa4yM, HWHTEPIPETUPOBaTh B COOTBETCTBHH C
KOHTEKCTOM 3aJ]a4H MOJy4YEHHBIN pe3yabTarT.

OYyHKIHH

N300paxaTs Ha KOOPAMHATHON NPAMO TOYKH, COOTBETCTBYIOILHE 3aaHHBIM
KOOpAHHATaM, JIy4YH, OTPE3KH, HHTEPBaJbl, 3a[IUCHIBATH YUCJIOBbIE MIPOMEXYTKH Ha
anreGpandecKkoMm sI3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpPJAHWHATaMm,
CTPOUTH rpapuKu JUHEeHHbIX QyHKUUHA. CTpouTsh rpaduk GyHKUUU y = |X|.

OnuceiBaTh € MNOMOIIBIO (GYHKUMH M3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMHM: CKOpPOCTb, BpEMS, pPacCTOsHHMEe, LleHa, KOJWYEeCTBO, CTOMMOCTb,
MPOU3BOAHTENLHOCTb, BpeMs, 00bEM paboTEHI.

HaxonuTts 3HaueHue GpyHKIHH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuit crocod® mpeacTaBiIeHHSs M aHANW3a WHOOPMALIMH,
U3BJIEKaTh U HHTEPIIPETUPOBATh HHPOPMALIMIO U3 TPApHUKOB pealbHbIX MMPOLECCOB
¥ 3aBUCUMOCTEH.

K koHumy obyuenus B 8 kjacce oOydalOIMiCSA TONYYHT CIIEAYIOLIHE
[IpeIMETHBIE pe3yIbTaThl:

Yucsia 1 BbIYHCIEHHS

Hcnonp30BaTe HayajlbHbIE NPEJCTABICHUS O MHOXKECTBE NEHCTBHUTEIBHBIX
4HCesl /Il CPaBHEHUs, OKPYIJICHUS U BBIYUCIICHHH, H300paXkaTh JeHCTBUTEIbHBIE
YHCJla TOYKaMU Ha KOOPAWHATHOM MPSMOH.

[IpumeHsAT NOHATHE apU(METHYECKOrO0 KBAJAPATHOIO KOPHS, HaXOAMUTh
KBa/IpaTHbIE€ KOPHHM, MCIIOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHHs BBIPAXEHHH, COAEpXKAIIMX KBaJpaTHble KOPHH, HCIONB3YS
CBOMCTBa KOpHEH.

Hcnonp3oBarh 3anic OOMBIIMX M MaJbIX YHCEN C MOMOLIBIO AECATHYHBIX
apobeii u crenener yucna 10.

Anrebpanyeckue BbipaKeHHs

[IpuMeHATh MNOHSATHE CTENEeHH C LeNbIM I[I0Ka3aTejeM, BBINOJHATh
npeoOpa3oBaHusl BEIPAKEHHH, COASPKALMX CTENEHH C LEJIBIM MTOKa3aTelleM.

BBINONHATE TOXAECTBEHHbIE NMpPeoOpa30BaHMs pPalMOHANBHBIX BbIPAXEHUIH
Ha OCHOBE MpaBWJI ACHCTBUM HAZl MHOIOYWIEHAMH U alreOpandecKuMH IpoOsSMH.

PacknansiBaTh KBaipaTHbIN TPEXUIEH Ha MHOXHTEIIH.

[IpumensTe npeoOpa3oBaHUs BHIPAKEHUN /1 PelIeHUs pa3/IM4HbIX 3a/1a4 U3
MaTeMaTHKH, CMEKHBIX MPEMETOB, U3 PeabHON MTPAKTHKH.
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YpaBHeHHs H HepaBeHCTBA

Pemate nuHelHble, KBagpaTHble YpPaBHEHMS M pallMOHAJIbHbIE YPaBHEHUS,
CBOJSALLMECS K HUM, CHCTEMBI IBYX YPaBHEHHH ¢ ABYyMs NlepeMeHHbIMH.

[IpoBoauTh mMpocTeiiiune uccaei0BaHUs ypaBHEHUH W CHCTEM YpaBHEHHH, B
TOM 4YHCJIe ¢ IPUMEHEHHUEM rpapu4ecKuX npeacTaBieHui (ycTaHaBIMBaTh, UMEET
JI4 ypaBHEHHME HJIM CHUCTEMa YPaBHEHHMH pEIleHHUs, €ClId MMEET, TO CKOJbKO, W
npoyee).

[lepexonuTe OT cioBecHOH (GOPMYJHMPOBKH 3alayM K e€ anreOpanueckoi
MOJEIM C IIOMOINBIO COCTABJIICHMS YPaBHEHUsI WM CHCTeMbl YypaBHEHUH,
HHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4yd NOIy4YEHHBINH pe3ybTar.

IIpMeHsATH CBOMCTBA YHCIOBBIX HEPAaBEHCTB /IS CPaBHEHHWS, OLIEHKH,
pelaTe JIMHEHHbIE HEPaBEHCTBA C OJHON MEpEeMEHHONW M MX CHCTEMBI, 1aBaTh
rpaduyYecKyl0 HUIIOCTPALMI0 MHOXKECTBA peIIeHHH HEepaBeHCTBa, CHCTEMBI
HEPaBEHCTB.

DyHKUHH

[Tonumare ¥ ucnonb3oBaTh (PyHKUHMOHAIbHBIE TIOHATHS W A3BIK (TEPMHHBI,
CHUMBOJIMYECKHE O0O3HA4YeHHUs), OMpeleNaATh 3HayeHWe (QYHKLUHH 10 3HAYEHHIO
apryMeHTa, ONpe/ieasaTh CBOMCTBA QYHKIMH MO e€ rpaduky.

Crpouts rpaguku 37neMeHTapHbIX QYHKLHUA BUaA:

y=k/x,y =x2,y =x3,y = |x|, y = VX, ONHCHIBaTb CBONCTBa 4HCJIOBOIA
¢GyHKUMH 110 €€ rpaduKy.

K xoHumy obydenus B 9 kutacce oOydarouuiics NONMYYHT ClEIYIOLIHE
NpeIMeTHbIE pe3yJIbTaThl:

Yucjia 1 BbIYMHCICHHS

CpaBHHBaTh H YNOpAIOYHBATh PALHOHAIBHEIE H HPPALIHOHAJIbHBIE YHCIIA.

BeimonuaTte apupmerndeckue JEHCTBHA C pPaUMOHAIBHBIMA YHCJIAMH,
codyeras YCTHbIE MW [HCbMEHHBbIE TNPHEMBI, BBIOJHATh BBIYUCICHUS C
UpPaLUOHAIBHBIMH YHUCIIAMH.

Haxonute 3Ha4YeHusi CTeneHeW ¢ LeNbIMH [OKa3aTeNssMH M KOPHEH,
BBIYMCJISATh 3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OkpyrnsaTe NeHCTBUTENbHBIE YHCJA, BBIMOJHATH NPUKUAKY pe3yJbTaTa
BBIYMCIICHUH, OLIEHKY YHMCIIOBBIX BBIPAXKEHHIA.

YpaBHeHHS H HepaBeHCTBa

Pemiate nuHelHbIe W KBaJapaTHbIE ypaBHEHWS, YpaBHEHHs, CBOASALIMECH K
HHMM, NpocTeiye ApoOHO-paLlMOHANIBHbIE YPABHEHHS.

Pemiate cHcTeMBbl ABYX JHHEHHBIX YpaBHEHHH C ABYMSA IMEPEMEHHBIMH H
CUCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJTHO YPaBHEHHUE HE SABJIACTCS JTHHEHHBIM.

Pemate TekcToBBle 3amaud anreOpaudeckuM CrmocoboM C  MOMOULIBIO
COCTaBJICHHMs] YDABHEHHUS WJIM CUCTEMBI ABYX YPaBHEHHI ¢ ABYMS NepeMEeHHBIMH.

IIpoBoauTe npocTeiime UCCIeOBaHUs YPaBHEHUH U CUCTEM ypaBHEHHIA, B
TOM 4YHCJIE C IPUMEHEHHUEM rpadU4ecKuX NpeacTaBlieHui (yCcTaHaBIUBaTh, UMEET
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¥ ypaBHEHHE WJIM CHUCTeMa YpaBHEHHH pelIeHHs, €ClIH UMEET, TO CKOJIBKO, M
npouee).

Pemare snuHelHBIE HEpaBEeHCTBAa, KBAaJpaTHbiE HEPABEHCTBA, W300paXkaTh
pelleHHe HepaBeHCTB Ha YMCIIOBOW NMPAMOM, 3alTUCHIBATh pEIIEHHE C ITOMOIIBIO
CHMBOJIOB.

Pemath  cHCTeMbl JIMHEHHBIX HEPaBEeHCTB, CHCTEMbl HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300paXkaTh pellieHHe CHCTEMBI
HEepaBEHCTB Ha YHUCJIOBOH MPSIMO#, 3aMUCBIBATH PEIIEHHE C TOMOIIBIO CHMBOJIOB.

Hcnons30BaTh HepaBeHCTBA NIPH PELIEHUH Pa3JIMYHBIX 3a/1a4.

DOyHKIHH

Pacno3naBaTh (QyHKUMM W3y4eHHBIX BHIOB. IloKas3wiBaTh CXeMaTHYECKH

pacrnoJioXeHHe Ha KOOPAMHATHOM IJIOCKOCTH rpapukoB QyHKIMHA BUOA: y = kx, y
=kx+b y=kx y=ax2+bx+c y=x3 y=1\x y= x|, B 3aBUuCHMOCTH OT
3Ha4YeHU# K03 (PUIHEHTOB, OMMCHIBATh CBOMCTBA (DYHKIIMIA.

Ctpouts M u300pakaTh cXeMaTHYECKH rpaduKy KBaJPaTHYHBIX (QYHKIHH,
OINHMCHIBATh CBOWCTBA KBAJAPAaTHYHBIX (QYHKILHH MO UX rpadukam.

Pacno3naBare KBagpaTu4Hy0 QYHKLUHIO 1O (opMye, IPUBOAUTH PHMEPEI
KBa/IpaTHYHBIX (yHKUMI U3 peabHOM XKU3HH, (U3UKH, TEOMETPHH.

YucaoBbie Noc/1e10BaTeIbHOCTH H NPOrPeccHH

Pacro3HaBaTh apu(METHYECKYI0 M TI'€OMETPUYECKYI0 IIPOTPECCHH MpH
pa3HbIX criocobax 3anaHusl.

BEINONHATE  BBIYMCIEHHMS C  HCMONb30BaHMEM (opMyl n-ro w4ieHa
apu(pMeTHYeCKOH ¥ reOMeTPHYECKOH POrpeccHii, CyMMBI IEPBBIX N YIECHOB.

M3o0bpaxkaTh 4YiIeHBl MOCIEJOBAaTEIbHOCTH TOYKAMH HA KOOPIAHMHATHOM
MJIOCKOCTH.

Pemare 3a1a4u, CBs3aHHbIE C YHMCJIOBBIMH IOC/I€OBATENLHOCTSIMU, B TOM
YHCJIE 3a/1a4¥ M3 PealbHOM JXKU3HH (C UCIIOJIb30BAHUEM KallbKYJATOpa, HHU(PPOBHIX
TE€XHOJIOTHH ).
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka. AnreGpa: 7-i kiace: 6a3oBbiif ypoBeHs: ydeGnuk, 7 knace/ Makapsiues 10.H.,
Munmok H.I'., Hemxos K.HU. u apyrue; nox pen. TenskoBckoro C.A., AKIIHOHEPHOE
obmectBo «M3narenscTBo «IIpocBemenney

* Maremaruka. Anrebpa: 8-i kiacc: 6a3oBblii ypoBeHb: yueOHHK, 8 kiace/ Makapsiues 10.H.,
Muumok H.I'., Hemxos K.W. u apyrue; nox pexn. Tensikockoro C.A., AKIHOHEpHOE
obmectBo «M3narenberBo «lIpocBemenue»

* Marematnka. Anrebpa: 9-it kiacce: 6a3oBbiii ypoBeHs: yueOnuK, 9 kinacc/ Makapsiues 10.H.,
Munmok H.I'., Hemkos K.W. n apyrue; noxa pen. Tensxosckoro C.A., AKIIHOHEPHOE

obmectBo «M3narensctBo «IIpocBemenne»

METOAUYECKHE MATEPHAJIBI VISl YYUTEJIS
Maremaruka. Y HHBepcalbHbl MHOTOYPOBHEBBIH cOOpHHK 3aja4 1o anreGpe 7-9

knaccel/C.A.lllecrakos, U.B.Slmenko; AxunonepHoe o6mectso "IIpocsemenue”.

[HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbhI CETH HHTEPHET
http://dondublon.chat.ru/math.htm ITonynspras maremaTuka
http://www.college.ru/mathematics/ OtkpbiTas maTematukahttp://ege.yandex.rw/ THA
pedsovet.su MHTepakTHBHBIH TecT-TpeHaXep /Ui noarotoBku K [MA no maremaruke
http://mat.1september.ru - razera «Marematnka» M3narensckoro qoma «Ilepsoe ceHTSOps»
http://www.mathematics.ru - Maremaruka B OTKpPBITOM KOJUIEIDKE

http://www.math.ru - Math.ru: MaremaTuka u o6pa3oBanue

http://www.mcecme.ru - MOCKOBCKHI LIEHTDP HENPePhIBHOTO MaTeMaTH4eCKOro 06pa3oBaHust
http://www.allmath.ru - Allmath.ru - Bcst MaTemaTHKa B OZJTHOM MecTe

http://eqworld.ipmnet.ru - EQWorld: Mup maremaTu4eckux ypaBHeHHH



http://www.exponenta.ru - Exponenta.ru: oGpa3oBate/bHbli MaTeMaTHYeCKHil caiT
http://www.bymath.net - Best anementapras marematuka: CpeiHsisi MaT. HHTEPHET-IIKOJIA
http://graphfunk.narod.ru - I'paduku yHxmit

http://comp-science.narod.ru - JlugakTuyeckue MaTepuaibl o HHGOpMATHKE H MATEMaTHKE
http://rain.ifmo.ru/cat/ - JluckpeTHas MaTeMaTHKa: aJITOPATMBI

http://www.uztest.ru - EI'D no MaremMarike: HOAroTOBKa K TECTHPOBAHHIO
http://tasks.ceemat.ru - 3aga4HuK /U IOATOTOBKH K OJIHMITHAZIAM 10 MaTeMaTHKe
http://www.math-on-line.com - 3aHuMarebHas MATEMATHKA - LIKOJIBHUAKAM (OJIMMITHALIBI,

HI'Pbl, KOHKYPCHI [10 MATEMaTHKE)



