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MOSICHUTEJIbBHAS 3AITNCKA

AnreGpa sBisieTCSs OXHHM H3 OIOPHBIX KypCcOB OCHOBHOro obuiero
o0pa3zoBaHus: OHa 00eCHEYUBAET H3yYCHHE NPYTUX JUCUHUIUINH, KaK €CTeCTBEHHO-
HAay4yHOTo, TaK M T[yMaHUTApHOIO LHKIOB, €& OCBOeHHe HeoOXOoauMo s
NpoJo/KeHns: 00pa30Banys ¥ B MIOBCEAHEBHOM XW3HU. PasButhe y oOydarommxcs
HayuyHbIX MPENCTABJICHHM O MPOMCXOXKACHHH M CYHNIHOCTH airedpanvecKux
abcTpakimii, criocobe OTpaXeHHs: MaTeMaTHIECKOH HAyKOMW SBJICHHIA ¥ MPOLIECCOB
B IpHpoxe W OOIIeCTBe, PONM MAaTEMAaTHYECKOro MOJIEIHPOBaHHSA B Hay4YHOM
NO3HAHWHK ¥ B MPAKTHKE CTIOCOOCTBYeT (JOPMHPOBAaHHIO HAYYHOI'O MHPOBO33PEHHS
¥ KauyecTB MEBIILICHHS, HEOOXOMUMBIX Il a[aNTallid B COBPEMEHHOM LIH(PPOBOM
obmecTtBe. M3yuyeHne anreGpbl oOecreunBaeT pa3BUTHE YMEHHs HaGIIOAaTh,
CpaBHUBATh, HAXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JEWCTBHS H BBIBOZBI,
¢dopmynupoBars yrBepxaenus. OcBoeHue Kypca anre6pbl 00ecreunBaeT pasBUTHe
JIOTHYECKOr0 MBIIUIEHHST OOYJaromMXCS: OHM MCIONB3YIOT NEeAyKTHBHBIE H
MHIYKTHUBHEIE paccyXIeHus, o006IenHre 1 KOHKPETH3aLHIO, abCTparupoBaHue H
aHanormo. OOyyeHwe anreOpe mpeAnoyiiaraeT  3HAYMTENBHBIA  00BEM
CaMOCTOSATENHFHOM JIEATENIbHOCTH OO0ydJaloluxcs, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3aa4 SBISETCS peann3alueil AesTeTbHOCTHOTO NPHHLMIA 00y eHH .

B cTpykType nporpaMMsl y4eGHOTO Kypca «Anre6pay» JUisi OCHOBHOIO 061Iero
00pa3oBaHKs OCHOBHOE MECTO 3aHMMAIOT COJEPKATENbHO-METONUYECKHE JIMHHH!
«Yucna ¥ BBIYHMCIEHUS», «AnreOpaudeckue BBIPAXKEHHUsS», «YPaBHEHHSA W
HepaBeHCTBa», «DyHkium». Kaxzpas u3 3THX COAEPXKATEIbHO-METONMYECKHX
JMHWMA Pa3BUBAETCs HA MPOTHKEHUH TPEX JIET U3yUCHMs Kypca, B3aUMOIEHCTBYS C
ApYyrdMH ero IuHUsMH. B Xozme u3ydeHms ydeGHOro Kypca obydaromumcs
NPUXOAMTCS JIOTHYECKH pacCyKJaTh, HCIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH
A3BIK. B CBA3M ¢ 3THM B mporpammy ydeGHOro Kypca «Anreb6pa» BKIIOYEHBI
HEKOTOPbIE OCHOBHI JIOTHKH, NpPEICTAaBIEHHBIE BO BCEX OCHOBHBIX pasiesnax
MaTeMaTHYeCKOro 06pa30BaHus W CIOCOOCTBYIOIME OBJIAJCHUIO 00y4arolMMHCH
OCHOB YHHMBEpCAIbHOrO MareMatuueckoro s3pika. CopepxarenbHoi |
CTPYKTYpHO# OCOOEHHOCTBIO Yy4eOHOro Kypca «Anrebpa» sBIsSeTCS €ro
HHTETPUPOBaHHBIA XapaKTep.

Conmepxanue IMHUM «UYHCIa W BBIMHCICHHS» CIYXHT OCHOBOH JUIs
AanbHENIIEero U3y4eHuss MaTeMaTHKH, CIIOCOOCTBYeT Pa3sBHTHIO Y OOydYaroLIMXcs
JIOTM4ECKOro MBIIUIEHHS, POPMHPOBAHHIO YMEHHS NOJB30BaThCS AIMOPHTMaMH, a
TaKKe NPHOOPETEHHIO IPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX JUISl IOBCEAHEBHOM
XW3HHU. Pa3BUTHE MOHATHA O YUC/IEe HA YPOBHE OCHOBHOTrO 00miero obpaszoBaHus
CBS33HO C PALMOHAIBHBIMA ¥ HWPPaLOHANBHBIMH YHCIaMH, (opMUpOBaHHEM



NPECTABJICHAH O NeHCTBHTENIHOM YHCIIe. 3aBEPIICHHE OCBOSHUS YUCIIOBOH JIHHUM
OTHECEHO K cpeiHeMy ob1ieMy 00pa3oBaHHIO.

Conepxanue JByX ajreGpandeckux THHUH — « AIreOpandecKue BEIPRKSHUD»
U «YpaBHEHUS ¥ HEPAaBEHCTBA» CIHOCOOCTBYET (OPMHPOBAHHUIO y O0ydarouMXCs
MaTeMaTHYECKOro amnmnaparta, HEOOXOAUMOro Ui pELICHHs 3aJad MaTeMaTHKH,
CMEXHEIX IPEIMETOB U NPaKTHKO-OPHEHTHPOBAaHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o6iiero obpazoBaHus y4eOHBIH MaTepHal IPYINHMPYETCs BOKPYT PalHOHATBHBIX
BeIp@KeHH. Anrebpa JEMOHCTPHpPYET 3HAYEHHME MATEeMaTHKH Kak sA3bIKa s
IOCTPOEHHST MaTeMaTHYeCKHX Mojeniel, ONHCaHMs TPOLECCOB M  SBJICHUIM
peansHOTO MEpa. B 3ana4n 06yueHus anrebpe BXOAAT TaKkKe JaJbHEWIIee pa3BUTHE
AIFOPUTMHYECKOTO MBIIIUIEHHS, HEOOXOAMMOr0, B YaCTHOCTH, Ul OCBOEHHUS Kypca
WHPOPMATHKA, M OBJJE€HHE HAaBBIKAMH JEOYKTHBHBIX  PacCyXICHHH.
[TpeoGpasoBaHue CHMBOJNBHBIX (OPM CIOCOOCTBYET Pa3BHTHIO BOOOpaKeHHSs,
CrIocoGHOCTeM K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue GpyHKIHOHATBHO-TpadUIECKOM JIMHIH HALIEJIEHO Ha MOJy4YeHHe
o0y4aomuMuCs 3HaHUH O QYHKUHMAX KaK BaXHEHIIeH MaTeMaTHIeCKOd Monenu
IUIsL OITMCAHMS ¥ MCCIIeIOBaHUS pa3HOOOpa3HbIX NPOLIECCOB U SABJICHUH B IPUPOJIE U
obuectse. Mi3ydeHue MaTepuaa CriocoOCTBYET Pa3sBUTHIO Y 00y4aroIuXcs yMEHUS
HCIIOJIb30BATh pa3IMYHbie BbIPA3UTENbHbIE CPEACTBA sA3bIKA MATEMATHKH —
CIIOBECHBIC, CHMBOJHYECKHE, rpaduyecKde, BHOCHT BKIan B (opMHPOBaHHE
Npe/CTaBlIeHNM O PO MaTEeMaTHKU B Pa3BHTUH LUBHIM3ALNH U KYJIBTYPBL

CornacHo y4eOHOMy IUlaHy B 7-9 kiaccax M3ydaeTcs y4eOHBIH Kypc
«AnreGpa», KOTOpBI# BKIIOYAeT CIEAYIOIIME OCHOBHBIE DPa3[elibl COAEPIKAHHUA:
«Yncna ¥ BBYHCICHHSD», «AnreOpandecKkue BbIPOKEHHS», «YPaBHEHUA U
HepaBeHCTBa», «DYHKIIMMY.

Ha u3sy4enue yuebHOro Kypca «Anrebpa» orBoautcs 306 yacos: B 7 Kinacce —
102 gaca (3 yaca B Hezemo), B 8 kiacce — 102 yaca (3 4aca B Helemo), B 9 Kiacce
— 102 yaca (3 yaca B HeZieJno).




COJAEP)XAHHUE OBYYEHUSA
7 KJIACC

Ywucna v BIYHC/IEHHS

Jpobu OGBIKHOBEHHBIE M NECATHYHBIC, NEPEXOA OT ONHON (POPMBI 3aIHCH
ApoGedt K apyroi. IToHATHE palMOHANBHOTO 4YMCNA, 3aMHCh, CPaBHEHHE,
yHOpSOYMBaHHE pallMOHAIBHBEIX 4Hcel. ApupMeTHYecKHe JeHCTBHA ¢
palMOHANIbHBIMM YKclamMu. Pemienue 3afau U3 peajibHOM NMPAKTHKK HA 9acTH, Ha
Ipobwu.

Crenenb ¢ HaTypalbHBIM IOKa3aTeleM: OIpeleNeHHe, IpeoOpasoBaHHe
BBIP2XKEHHH Ha OCHOBE OTIPEMIENeHM, 3aIiCh 6oNbmuUX yncell. [IpomeHTsl, 3amuch
NPOLIEHTOB B BHAE Apo6H M Apo6H B BHE MPOLEHTOB. TpH OCHOBHBIE 33auM Ha
NPOLICHTHI, PEIICHHE 3aa4 U3 PeaIbHOM IPAKTHKH.

[lpuMeHeHHe TIPH3HAKOB [ENMMOCTH, pa3jioXKEeHHE Ha MHOXHTENH
HATYPaJIbHBIX YHCEL.

PeanbHbie  3aBHcMMOCTH, B TOM wuHcie mnpsMas W obparHas
[IPONIOPLIMOHATIEHOCTH.

AnrebpanyeckHe BbIPajKeHHs

IlepeMeHHBIe, YHCIIOBOE 3HAYEHHE BHIPAXEHUs C NIEPeMEHHOM. JlomycTHMbIe
3Ha4YeHHs nepeMeHHbIX. [Ipencrapnenne 3aBUCHMOCTH MEX/ly BETMYMHAMH B BUJIE
dopmyisL. Berancnenus no gpopmyinam. [IpeoGpasosanue 6yKBeHHBIX BBIpaXeHHi,
TOXIECTBEHHO paBHBIE BBIDAKEHHs, IpaBWIa NpeoOpa3oBaHUs CYMM W
NPOU3BEICHUH, MpaBHJla PACKPLITHSA CKOOOK M MPUBENEHHUS MOJOOHBIX ClIaraeMBIX.

CaolicTBa CTeNeHH C HaTypaJIbHEIM [TOKa3aTelIeM.

Onuounensl ¥ MHOrowneHsl. Crenens MHOrouieHa. CloXKeHHe, BEIYHTAHHE,
YMHOX€HHE MHOTOWICHOB. POpMyIIEI COKPAIIEHHOTO YMHOXEHHSA: KBAAPAT CyMMBI
1 KBazipat pa3HocTH. DopMya pa3sHOCTH KBaApaToB. Pa3ioxeHne MHOTOWICHOB Ha
MHOJXHTEJIH.

YpaBHeHHS H HePaBeHCTBA

YpaBHeHHe, KOPEHb YpaBHEHWs, MpaBHia NpeoOpa3oBaHMA YpaBHEHWS,
PaBHOCHJILHOCTh YPaBHEHMH.

Jluneiinoe ypaBHeHHE C ONHOH NEPEMEHHOM, YMCIO KOpHeH JIMHeHHOro
YPaBHEHHs, pellleHHe THHEHHBIX ypaBHeH!H. CocTaBleHe ypaBHEHHUI 110 YCIOBHIO
3a/1a4d. PelieHye TeKCTOBBIX 3a/1a4 C MIOMOILBIO YPAaBHEHHH.

JIuneliHoe ypaBHeHueE ¢ IBYMs IlepeMeHHBIMHA U ero rpaduk. CucreMa IByX
NMHEHHBIX YpaBHEHH# C [ByMs NepeMeHHBIMH. PeleHHWe CHCTEM ypaBHEHHi
croco6oM noacTaHOBKH. [IpUMephI pelieHHs TEKCTOBBIX 3312y ¢ IIOMOLIBIO CHCTEM
YPaBHECHHUH.

PDyHKIHH



Koopnunara To4ku Ha npsamoi. Unciossie mpoMexyTku. PaccTosHue Mexay
ABYMS TOYKaMH KOOPAHUHATHOHN MPAMOIA.

IIpsmMoyronbHas cucreMa koopauHar, ocH Ox u Oy. AGcuucca W OpAMHaTa
TOYKH Ha KOOPHHATHOH IIOCKOCTH. [Tpumepsl rpadukoB, 3a1aHHbIX GOpMYIaMy.
Yrenne rpadukoB peanbHbIX 3aBucHMOcTei. [Tonstue Qynkuuu. I'paduk dyHKuuL.
CaotictBa ¢ynxkumii. Jluneiinas Qpynkuus, eé rpadux. I'padux dyHkumy y = [x].
I'padpudeckoe pelenue TUHEHHBIX ypaBHEHHH U CHCTEM TMHEHHBIX YPaBHEHHIA.

8 KJIACC

Yucaa v BbIYHCIACHHS

KBanparueiéi kopenp u3 uucina. [loHsTHe 06 HppalMOHAIFHOM HYHCIE.
JlecsatnyHble NpUGIMKEHHs HppalHOHANBHBIX YKces. CBoicTBa apudMETHYECKHX
KBaJIpaTHBIX KOPHE# ¥ MX NPUMEHEHHE K NPpeoOpa3oBaHMIO YKMCIIOBBIX BhIPAXKEHHIA
1 BBIYUCIICHUSAM. J[eHCTBUTENBHBIE YUCIIA.

Cremnenb ¢ nensiM nokasareneM u eé cBoiictea. CTaHIapTHAs 3alIHCh YUCIIA.

AnreOpanyecKHe BbIPaxeHHs

KBaznparuelii TpéxuiieH, pa3foxeHne KBaJpaTHOTO TPEXWIeHa Ha MHOKHTEIH.

Anrebpanyeckas apo6b. OCHOBHOe CBOWCTBO anreGpamyeckoit mpo6u.
Cnoxenve, BBIMMTaHHE, YMHOXEHHe, JeleHHE anreGpamdecKux Ipobeii.
PauuonansHele BEIpaXKeHHS ¥ UX Ipeobpa3oBaHHe.

YpaBHeHHS H HEPaBeHCTBA

KBaznpatHoe ypasuenue, hopmyna kopHeii kBagpatHOro ypasHenus. Teopema
Buera. Pemenwe ypaBHeHmi, CBOASIMXCS K JIMHEHHBIM M KBAApAaTHBIM.
I[Npocreiimme NpoGHO-paLHOHAIBHEIE YPaBHEHHS.

I'paduyeckas MHTEpHpeTaLus YPaBHEHHH C ABYMs TEPEMEHHBIMH M CHCTEM
JIMHEHHBIX YPaBHEHHWH C JByMs INepeMEeHHBIMM. [IpHMMepHl pelleHHs CHCTEM
HEJIMHEAHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

Penienue TeKCTOBBIX 3a/1a4 alNreGpandeckuM CIioco6oM.

HucnoBble HepaBEeHCTBa M MX CBoiicTBa. HepaseHcTBO ¢ ofHOM mepeMeHHOI.
PaBHOCHIBHOCTS HepaBeHCTB. JIMHeHHBIE HEPaBEHCTBA C ONHOM MepPEeMEHHOM.
CucreMsl THHEHHBIX HEPABEHCTB C OLHOM NEpeMEHHOI.

POyHKIHH

TonsTie GyHKumuu. O6NacTh ONpeeNeH s H MHOXECTBO 3HaYeHHMH QYHKIHH.
Crnoco6sl 3a1aHus QYHKLHIMA.

I'padux Qynkuuu. Yrenwme cpoiicTB (yHKuuMH no eé rpaduxy. Ilpumeps
rpa¢uKoB QYHKIHH, OTPaXKAIOLIMX peabHbIE MPOLECCHI.



DyHKUWM, ONHUCHIBAIOIIME MpPAMYIO H OOpaTHY0 NPONOPLHOHATBHEIE
3aBHCHMOCTH, HX rpaduku. Oynkumn y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellieHHe ypaBHEHU U CUCTEM YPaBHEHMIA.

9 KJIACC

Yuciaa H BbIYHCICHHS

PaunonanbHble YMcia, UppalHOHAIBHBIE YMC/Ia, KOHEYHbIE H GECKOHEYHbIe
AecATHYHbIE APOOH. MHOXKECTBO JeHCTBUTENBHBIX YHCE, ACHCTBATENbHbBIE YHCIIA
KaK OeCKOHEYHble NecATHYHble OpoOW. B3aMMHO OIHO3HAYHOE COOTBETCTBHE
MEeX1y MHOXECTBOM JeHCTBUTEIBHBIX YHCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHWe [eHCTBHTENBHBIX 4YHCEN, apupMeTHdecKHe JeHCTBHS C
JNEeACTBUTEIbHBIMU YHCIIAMH.

Pazmepbl 00BEKTOB OKpYKAIOIIEr0 MHpA, UIMTENBHOCTh IIPOLIECCOB B
OKpY’KaroILeM MHpe.

ITpubmmx€nHoe 3HaYeHNEe BETMYUHBI, TOYHOCTD NpUGTmKenus. OKpyrieHHe
yucen. [Ipukuaxa u oneHka pe3yIsTaToB BEIYHMCIICHUIA.

YpaBHeHHSI H HEPaBEHCTBA

Jluneiinoe ypaBHeHue. Pemienne ypaBHeHuH, CBOAALIMXCS K IHHEHHBIM.

KBanparHoe ypaBHenue. Pemenne ypaBHeHHH, CBOAAIMXCA K KBAJPAaTHBIM.
bukBanpatHoe ypasHenue. [Ipumeps! peiieHus ypaBHeHuil TPETbel M YeTBEPTOI
CTENEHEH pa3ioKEHHEM Ha MHOXKUTEIH.

Penienne npoGHO-pallMOHANBHEIX ypaBHEHMH. PelleHHMe TEeKCTOBBIX 3a1aq
anredpandeckuM METOIOM.

YpaBHeHue ¢ AByMs NEpeMEHHBIMH M ero rpaduk. Pemenue cuctem asyx
JIMHEHHBIX YpaBHEHUH C BYMs NEPEMEHHBIMU. PellleHne cucTeM IBYX ypaBHEHHI,
OJJHO U3 KOTOpBIX JIMHEWHOe, a Apyroe — BTOpoH cremeHd. I'paduyeckas
MHTEpIIpEeTallls CHCTEMB] YPaBHEHHI C IBYMS [T€pEMEHHBIMH.

PelieHne TEKCTOBBIX 3a/1a4 aireOpandeckuM CrocoboM.

YucioBsle HEpaBEeHCTBA M X CBOMCTBA.

Pelienue JMHEHHBIX HEPABEHCTB C ONHOM mMepeMeHHOMH. PelmeHue cucrem
NUHEeHHBIX HEPaBEeHCTB ¢ ONHOH mnepeMeHHOW. KBajpaTHele HepaBeHCTBa.
I'paduyeckas WHTEpnpeTanus HEPAaBEHCTB M CHCTEM HEPABEHCTB C JByMS
IIEPEMEHHBIMH.

DyHKIHH

Keanparuunas ¢ynkums, e€ rpapux u cBoiictea. IlapaGona, KOOpAHHATEI
BEPILMHEI [1apaboIibl, OCh CHMMETPHH Napabobl.

I'paduxn dynkumit: y =kx, y =kx +b,y=k/x,y=x3,y=Vx, y = x|, # ux
CBOMCTBa.

YucaoBbIe N0C/1€J0BATE/ILHOCTH H NPOTrPECCHH



IToHsATHE 4YHMCIOBOM MOCHENOBAaTENBHOCTH. 3afiaHHE IOCIEN0BATEILHOCTH
peKyppeHTHO# GopMynoi u popMyoH 7-ro 4ieHa.

Apudpmerndeckas U reoMerpudeckas nporpeccud. PopMmynsl #-ro 4ieHa
apu(pMeTHIECKOH ¥ NreOMETPHUYECKOHN MMPOrpeCcCHii, CyMMBI IIEPBBIX 77 YIEHOB.

HzobpaxeHne 4WIEHOB apu(PMETHUECKOH M TIeOMETPHYECKOH Nporpeccui
TOYKAMH Ha KOOPIAMHATHOM IUIOCKOCTH. JIMHEHMHBIA M 3KCIIOHEHIMAIBHBIA POCT.
CnoxHsle MPOLEHTHI.



IUVIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSI TNPOI'PAMMBI
YYEBHOI'O KYPCA «AJTEBPA» HA YPOBHE OCHOBHOI'O
OBUIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATHI

JINUHOCTHBIE pe3yJbTATBl OCBOGHHMA MpOrpaMMbl yd4eOHOro Kypca
«Anre0Gpa» XapaKkTepu3yloTCs:

1) naTpHOTHYeCKOe BOCIIUTAHHE:

NposBIEHMEM HHTepeca K MPOIUIOMY M HACTOsIIEMY POCCHHCKOH
MaTeMaTUKH, LEHHOCTHEIM OTHOIIEHHEM K JIOCTHXKEHHAM  POCCHMCKUX
MaTeMaTHKOB M POCCHHCKON MareMaTH4ecKOW IIKOJNBI, K WCIOJIb30BaHUIO 3TUX
IOCTHIKEHMI B APYTHX HAyKax W MPUKIaJHBIX cepax;

2) rpaxaaHCcKoe U AYXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBIIOJTHEHHIO 00sS3aHHOCTEH IpakIaHWHA U Pealu3alliH ero
npaB, MNpEACTaBJIEHMEM O MaTeMAaTHYeCKMX OCHOBaX (YHKIHMOHHPOBaHHSA
Pa3IMYHBIX CTPYKTYp, SBICHHUH, NPOLEAYp IrpaxJaHCKoro obuecTsa (Hampumep,
BBIGOPEI, OMPOCHI), TOTOBHOCTBIO K OOCYK/IEHHIO 3THYECKUX MpobieM, CBA3aHHbIX
C TNpaKTHYECKUM IPUMEHEHHEM MOCTHXKEHMH HayKHd, OCO3HaHHEM BaKHOCTH
MOPaTbHO-3THYECKUX NPHHILIMIIOB B IEATEIBHOCTH YIYEHOTO;

3) TpyaOBOE BOCIIHTAHHE:

YCTAaHOBKOW Ha aKTHBHOE y4YacTHE B pEIICHHM MPaKTUYeCKUX 3ajad
MaTeMaTHYeCKOM HalpaBIeHHOCTH, OCO3HAHHEM BaXXHOCTH MaTeMaTHYeCKOro
006pa3oBaHis Ha NPOTSDKEHHH BCEH JKM3HH VI YCIENIHOH NpOQecCHOHAIBHON
NeATENILHOCTH M pa3sBUTHEM HEOOXONMMBIX YMEHHH, OCO3HAHHBIM BHIOOpOM U
NOCTPOEHHEM WHAMBHYaJIbHON TPaeKTOPHH 00pa30BaHUs ¥ )KU3HEHHBIX IUIAHOB C
YYETOM JINYHBIX HHTEPECE™ Y OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIHTAHHE:

CHOCOOHOCTHI0 K OMOLMOHAIBHOMY H  3CTETHYECKOMY BOCIIPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEIeHHH, pacCyXICHWH, YMEHHIO BHIETh
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOr0 NO3HAHHSA:

OpHEHTalMell B [EATENBHOCTH HAa COBPEMEHHYIO CHCTEMy Hay4YHBIX
npeAcTaBlieHu 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3sBUTHs 4YeSIOBEKa, NPUPOIb U
oOmiecTBa, NOHMMAHMEM MAaTeMaTH4ecKOi HayKW KakK cQephl 4YeJ0BEYECKOi
NeSTeIbHOCTH, JTAloB €€ pasBHUTHS M 3HAUYMMOCTH IS Pa3sBUTHA LMBHIM3ALIUY,
OBJIaJICHHEM S3BIKOM MATEMATHKH M MaTeMaTH4YeCKOH KyJbTypod KaK CpPeACTBOM
MO3HAHHS MHpa, OBJAJICHHEM IMPOCTEHIIMMH HaBBIKAMH HCCIIE0BATEIBCKOM
NeATeNbHOCTH;



6) ¢u3uyeckoe BOCNMHTAHHE, (POPMHPOBAHHE KYJbLTYPhI 310POBbS H
IMONHOHAJILHOrO OJ1aronoJayyHs:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTU4YeCKUEe 3HAHWS B MHTEpecax CBOETo
300pPOBbA, BeIEHHS 340poBoro oOpa3a KHM3HH (310pOBOE€  IHTaHHE,
cOaNaHCHPOBAHHBIM PEXHM 3aHATHM M OTHAbIXa, peryispHas (Qu3uyeckas
AKTHBHOCTS ), CHOPMHPOBAHHOCTBIO HaBbIKa pe(IIeKCHH, IPU3HAHUEM CBOETO ITpaBa
Ha OMIMOKY ¥ TaKOro e Mpasa Jpyroro 4eoBeKa;

7) 3xon0oruvecKoe BOCIIHTAHHNE:

OpHeHTalMell Ha MPUMEeHEeHHe MaTeMaTH4eCKUX 3HaHUH JUId peIieHus 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpY’Kalollel cpelibl, INIAHUPOBAHHUS TIOCTYIIKOB U OLIEHKH
MX BO3MOXHBIX MOCJIEICTBHIA AJIs OKpYXKalomieil cpe/ibl, 0CO3HaHHEM IT106aIbHOrO
XapaKTepa 3KOJIOTHYECKHX MpoOiieM U IyTeH UX pelleHNs;

8) apanTanus K H3MEHAIOMHMCSH YCJOBHSIM CONHAJILHOH H NMPHPOAHOH
cpeabl:

TFOTOBHOCTBIO K JEHCTBHSM B YCIOBHSX HEOIPEACIEHHOCTH, ITOBBILICHHUIO
YPOBHSI CBOe#l KOMIIETEHTHOCTH Yepe3 NPaKTHYECKYIO JeATEIbHOCTh, B TOM YHCIIE
yMEHHE YYMTBCS Yy IPYTHX JOJeH, npuoOperarb B COBMECTHOH [EATEIBHOCTH
HOBEIE 3HAHWS, HABBIKY ¥ KOMITETEHI[MH W3 OMBITa APYTHX;

HeoOXOOMMOCTBI0O B (OPMHPOBaHHM HOBBIX 3HAaHHH, B TOM YHCIE
($hopMyIMpOBaTh WAEH, IOHATHSA, TUNOTE3BI 00 0OBEKTaX U ABJICHHAX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JAe(QHUUUTHl COOCTBEHHBIX 3HAHMH W
KOMIIETEHTHOCTEH, IUIAaHUPOBaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYI0  CHUTYyallMiO, BOCIPHHHMATh
CTPECCOBYIO CHUTYallMIO KaK BbI30B, TpeOyrommii KOHTpMEp, KOPPEKTHPOBAaTh
NpUHAMAaeMble peIleHUs W AeHcTBUA, (OPMYIHpPOBAaTh H OLECHHMBATH PHCKH H
NOCJIeACTBUSA, GOPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATbBI

IMo3unaBaresibHbie YHHBEpcaJibHbie yueOHbIe KeficTBHSA

ba3oBbie Joraueckue AeHCTBHA:

e BBIABISTH W XapaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKH MaTeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOUIEHWH MEXIy MOHATHSAMH, (POPMYIUpPOBAThH
onpezesieHUuss TIOHATHHM, YCTaHaBIMBaTh CYIIECTBEHHBIH IpH3HAK
KIacCH(HKAIMM, OCHOBAHUS AN OOOOLICHHMS H CPaBHEHHA, KPUTEPHH
IIPOBOJMMOTI'O aHAJIN3a;

e BOCNPHHMMAaTh, (OPMYIHPOBaTE M IpeoOpa3oBbIBaTh  CYXICHHMI:
yTBEpAUTENbHEIE H OTPHLATENbHEIE, €IWHHYHBIE, YacTHbie H oOmpwe,
YCIIOBHEIE;



BBISIBIIAITh ~ MaTeMaTH4eCKWe  3aKOHOMEDHOCTH,  B3aMMOCBI3H U
npoTuBope4drss B (akTax, NAHHBIX, HAOMOAEHUAX M YTBEPKACHHSIX,
npeJiaraTh KPUTEpHH 15 BBISBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYNi;
JeNlaTh BBIBOABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKU, AETYKTHBHBIX W
WHAYKTHBHBIX YMO3aK/IIOUEeHHH, yMO3aKIIOUeHHI 110 aHAIOTHY;
pa3bupaTh JOKa3aTebCTBA MATEMaTHYECKUX YTBEPXKAEHHI (IpsMBbIe U OT
IPOTHBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE HOKa3aTe/IbCTBa
MaTeMaTH4ecKuX (aKToB, BHICTPaWBaTh apryMEHTAlMIO, HPUBOIUTH
MpPUMEPHI U KOHTPIPUMEphl, 000CHOBLIBAaTh COOCTBEHHBIE PaCCYKACHUS;
BbIOMpaTh crmoco® pemeHus ydeOHOW 3ajmaud (CpaBHHMBaTh HECKOJBKO
BapHaHTOB peIlIeHUs, BbIOMpaTh Haubonee noaXoAsAIUi ¢ y4ETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHEB).

ba3zoBble HcceaoBaTeabCKHe NeliCTBHS:

HCIIONB30BaTh BOMPOCH! KaK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAaHHUA,
¢GopMynupoBaTh BONPOCH], (GUKCHPYIOIME MPOTHBOpedME, Mpobiemy,
CaMOCTOSITeNIbHO YCTaHaBIIUBaTh MCKOMOE U JaHHOe, (GOpMHUpPOBAThH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHHUE;

IPOBOAMUTH IO CaMOCTOSTENBHO COCTABJIEHHOMY IUIAHY HEeCIOXHBIN
IKCIIEPUMEHT, HeOOJbIIOe HCCIIeIOBaHKE 110 YCTAHOBJIEHUIO 0COOeHHOCTEH
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00beKTOB MeX Iy c0o00ii;
CaMOCTOSATENBHO (pOpMyIHpoBaTh 0000IEHHS U BEIBOJBI 110 pe3ybTaTam
NpPOBEIEHHOTO HAOMIONEHUS, UCCIIENOBaHMA, OLIEHUBATh OCTOBEPHOCTHh
MIOJIy4EHHBIX pe3yJIbTaToOB, BEIBOJIOB U 00001IeHHI];

NPOTHO3MPOBAaTh BO3MOXXKHOE pa3BUTHE Npoliecca, a TaKKe BBIABHIaTh
MIPEATIONIOKEHNUA O €r0 Pa3sBUTHH B HOBBIX YCJIOBHSAX.

Pabota ¢ undopmanmeii:

BBISIBIIAITh HENOCTATOYHOCTh M H30BITOYHOCTH WH(POpMalMH, JaHHBIX,
HEOOXOIUMBIX IS PEIICHHUS 3a/1a4H;

BbIOMpaTh, aHATM3UPOBATh, CHUCTEMAaTH3UPOBaTh M HHTEPIPETHPOBATH
UH(GOPMALIUIO Pa3IHYHBIX BHJOB U ()OPM IMPEICTABICHHS;

BbIOMpaTe (OpMYy NpeACTaBleHHs HWHPOPMALHMH W WLIIOCTPHPOBATH
peliaeMble 3aJayd CXeMaMH, AMarpaMMaMH, HHOM rpadukoif M HX
KOMOMHALIMSIMH;

OLIEHUBATh HAA&KHOCTh MHGOPMALMU IO KPUTEPHUSIM, IpPeIJIOKEHHBIM
yYUTENIEM WIH CHOPMYITHPOBAHHEIM CaMOCTOATENBHO.

KomMMyHHKaTHBHbIE YHHBepCaJIbHbIe yueOHble 1elicTBHA:

BOCIIPHHUMATH ¥ OPMYJIMPOBATh CY>KIAE€HHS B COOTBETCTBUH C YCIOBUSIMH
¥ LeJISIMHU OOILEHHU, SICHO, TOYHO, TPaMOTHO BHIPaXkaTh CBOIO TOYKY 3PEHHUS



B YCTHBIX ¥ MHUCBMEHHBIX TEKCTaX, []aBaTh MOSCHEHHS IO XOAy PELICHH
3a7ja4yi, KOMMEHTHPOBAaTh MONy4YE€HHBIH pe3yIbTarT;

B X0Ze 00Cy>AeHHs 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYXKAaeMO¥ TEMBI,
npo6ieMel, pelaeMoi 3ajauy, BICKa3bIBaTh HJEH, HALICJICHHBIE HA MIOMCK
pellieHus], COIOCTaBIIATh CBOM CYXACGHHUS C CYXAECHHSIMH JpYrHX
YYaCTHHKOB AHMajora, oOHapyXuBaTh pa3iM4dde M CXOACTBO IO3HIHHA, B
KOppeKTHO# popme GpopMyIHpoBaTh pa3HOIIACHs, CBOH BO3PAKECHHUS;
NpEeACTaBIATh  pe3yibTaThl  pEHmeHHs  3aJa4d,  JKCIIEPHMEHTa,
HCCIIeJOBaHMs, IPOEKTa, CAMOCTOSTENIHHO BEIOMpATh (POpMAT BBICTYILUICHHS
¢ y4éToM 3aJay NMpe3eHTalK ¥ 0OCOOEHHOCTEH ayAUTOPHH;

MIOHHUMATh M UCTIONIb30BaTh IPEUMYIIECTBa KOMAHAHON M MHIUBH Y AJIbHON
paboThI NpH pelieHuH Y4eOHBIX MaTeEMAaTHIECKHX 3a/1a4;

NPUHUMATH 1eJIb COBMECTHOM NEeATeIbHOCTH, IUIAHUPOBATh OPraHU3aIHIo
COBMECTHOH paboThl, pacmpenensaTb BHAb paboT, IOroBapUBaThCA,
o0cyXIaTh IpoLece U pe3ysbTaT paboThl, 00061MaTh MHEHHS HECKOJIBKHX
JIoeH;

y4acTBOBaTh B TIpyNIoBHIX ¢opMax paboTel (oOcyxneHus, oOMeH
MHEHHSAMH, MO3T'OBBI€ IITYPMBI H APYTHE), BHIIONHATH CBOIO 4aCTh PabOTHI
U KOOPAWHHPOBATh CBOM [EHCTBHS C APYTHMHM 4YJI€HaMHd KOMaHJEI,
OLICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHSM,
c(hopMynMpOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsTHBHBbIE yHHBEpcaibHbIe Y4eOHbIE JeHCTBHSA
Camoopranuzanus:

CaMOCTOSTENIFHO COCTABIIATH IUIAH, AJITOPUTM pelIeHHs 3aa4d (HIH ero
4acTh), BBIOMpaTh CIOCOO pemieHus ¢ y4€TOM HMEIOIMXCA pecypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpOBaTh M KOPPEKTHPOBAaTh
BapHaHTHI PElIeHHI C y4ETOM HOBOM HH(pOPMAIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJLIEKT:

BJIaJIETh CIIOCO0aMK CaMOITPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3ysbTara
peLIeHus MaTeMaTHYeCKOH 3a1a4m;

IpeIBUIETH TPYAHOCTH, KOTOpPBIE MOT'YT BO3HHKHYTh IIPH PELLICHHH 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIeHHBIX OIIMOOK, BEISIBIEHHBIX TPYIHOCTEH;

OILIEHHBAaTh COOTBETCTBHE Pe3yJIbTaTa AESTEIbHOCTU IIOCTABIEHHOH LIEH 1
YCJIOBHAM, OOBSCHATH IMPUYHHBI JOCTH)KEHHS WM HEJOCTHIKECHHUS LIENH,
HAXOAUTh OMIUOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATHI



K konmy oOydeHus B 7 Kjgacce 0OydarOIIMACS TOMYYUT CIEAyOLue
NpeAMETHBIE PE3y/IbTaThI:

Yucya ¥ BIYHCICHHSA

BBINONHATE, cOodYeTas YCTHBIE M MMCHMEHHBIE IPHEMBI, apUPMETHYECKHE
AEeHCTBUS C pAllMOHAIBHBIMH YHCIIaMH.

HaxonuTh 3HAYEHHS YHCIOBBIX BEIPAXCHHWH, MPUMEHATh Pa3HOOOpa3HbIE
croco6sl ¥ MPUEMBI BEIYKMCIICHHS 3Ha4eHHH NPOOHBIX BHIPAXEHHUM, COAEPKAIIUX
OOGBIKHOBEHHBIE M AECATHYHbIE IPOOH.

Ilepexomuts OT OHHOW (OPMBI 3alUCH YMCEN K JApyro# (Ipeobpa3oBbIBATH
JECATHYHYIO JpO0E B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JECATHYHYIO IpOOBb).

CpaBHHMBaThH M yIIOPSI0YMBATh PallMOHAIBHEIE YHCIIA.

OxpyrisaTh Yucia.

BBINOIHATH NPUKHIKY M OLEHKY pe3yJIbTaTa BRIYMC/ICHHUH, OLIEHKY 3HaYeHHUH
YHCJIOBBIX BBIpaXKeHHWi. BBIMONHATE AEHCTBHA CO CTENEHSAMH C HaTypalbHBIMH
MIOKa3aTeNSMH.

ITpuMeHATH IPU3HAKY IENMMOCTH, Pa3IOXKEeHHe HA MHOXKUTETH HaTypaJIbHbIX
quce.

Pemare NpakTHKO-OPHEHTHPOBAHHBIE 33/1au, CBA3aHHBEIE C OTHOIICHUEM
BEJIMYMH, MPONMOPHHOHAIBHOCTBIO BEIWYMH, IPOLIEHTaMH, HHTEPIPETUPOBATH
pe3y/IbTaThl pelleHns 3a1ad ¢ YIETOM OrpaHMYEHHMH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMBbIX OOBEKTOB.

AJredpanyecKue BblpakeHHs

Hcnonp30Barh aredpandeckyro TEpPMHUHOJIOTHIO B CUMBOJIMKY, IPUMEHSATH €€
B IIPOLIECCE OCBOEHMs y4eOHOro Marepuaa.

Haxonuts 3HavYeHHs OyKBEHHBIX BBIPOXEHHWH NpH BaIlaHHBIX 3HAYEHUAX
IIEpEMEHHBIX.

BeInosHATs NpeoOpa3oBaHus LENOr0 BEIPAXXEHH B MHOTOWIEH NMPUBEICHUEM
NOJOOHEIX CJIaraeéMbIX, PACKPHITHEM CKOOOK.

BBHIMONHATh YMHOXXEHHE OJHOWIEHAa Ha MHONOWIEH M MHOrOwWIeHa Ha
MHOTOWIEH, IPUMEHATH POPMYJIBI KBaipaTa CyMMBI ¥ KBaJpaTa pasHOCTH.

OcCylecTBIATh Pa3jioKeHHEe MHOTOWICHOB HAa MHOXHTENH C MOMOLIBIO
BBIHECEHHUS 332 CKOOKH 00IIEr0 MHOXHUTEIS, TPYIIIIHPOBKH ClIaraéMbIX, IPUMEHEHHU
¢GopMyJ1 COKPaIIEHHOTO YMHOXEHHSI.

IMpuMeHsATs peoGpa3soBaHUs MHOTOWIEHOB JUIsl PeLICHHA Pa3iuYHBbIX 3a/1adq
W3 MaTEMAaTHKH, CMEXXHBIX TIPEIMETOB, U3 PeaJIbHOM MPAKTHKH.

Ucnonp30BaTh CBOMCTBA CTeNeHeH C HATypalbHBIMH IIOKa3aTeNAMH JJIs
1peoOpa3oBaHusl BEIPAXKECHUH.

YpaBHeHHS H HEPaBEHCTBA



Pemiath JIMHEWHBIE YpaBHEHHS C OJHOM NEPEMEHHOH, NMPUMEHsASA MpaBHiIa
nepexojia OT HCXOJHOTO YpaBHEHHUs K paBHOCHIbHOMY eMy. IIpoBepsTs, sBiseTcs
JI¥ YUCJIO KOPHEM YPaBHEHHS.

IIpuMensTh rpaduuecKre METOb! TIPH PELICHNM JIMHEHHBIX YPaBHEHUN H UX
CHCTEM.

[Mon6upars NpUMepsl Map 9YHCeNd, SBIAIOMMXCA DPEIICHHEM JIHHEHHOTOo
ypaBHEHUA C AByMsl IEPEMEHHEIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH rpadMK IMHEHHOTO yPaBHEHHUS C ABYMS
NIEpEMEHHBIMH, TTOJIB3YACh rPadUKOM, IPUBOJAMTH IPUMEPHI PEIIeHUs YPaBHCHHS.

Pemarps CHCTEMBI IByX JTHHEHHBIX YPaBHEHHI C IByMs NIEpEMEHHBIMH, B TOM
quciie rpaduuecKu.

CocTapiiTh M peEllaTh JHMHEHHOE ypaBHEHHE HIHM CHCTEMY JIMHEHHBIX
YpaBHEHHIA 110 YCIIOBHIO 3a/]a49M, HHTEPIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MOJTYy4YEHHBIN pe3ybTar.

@OyHKIHH

N300paxxars Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOPAHHATAM, JIy4H, OTPe3KH, HHTEPBaJIbl, 3alIMCHIBATH YMCIIOBBIE IPOMEXYTKH Ha
anreOpandeckoM sA3bIKE.

OrMeyaTs B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAWHATaM,
CTpOHTH rpaduku JuHeHHbIX QyHKUHH. CTpouTh rpaduk QyHKUMH Yy = [X|.

OnuceiBaTh C TMOMOINBI0 (YHKIMH HM3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, PAaCCTOSHUE, LIE€HA, KOJIMYECTBO, CTOUMOCTD,
POU3BOAUTENLHOCTD, BpeMs, 00bEM paboTHlI.

HaxoauTs 3HauYeHre QyHKLMH 110 3HAYCHHIO €€ apryMeHTa.

ITorumats rpaduyeckuii cocol MpeAcTaBlIeHHsA W aHAIM3a MHGOpMauuH,
M3BJIEKaTh M MHTEPIPETHPOBATh HHPOPMAIIHIO U3 TPahUKOB pealbHBIX MPOLECCOB
Y 3aBUCHUMOCTEH.

K xoHuy obyveHus B 8 kaacce oOydarolmuics MONYYHUT CIeIyrOIHe
npeAMeTHBIE Pe3y/IbTaThl:

Yucia H BbIYHCICHHS

Vcnons30BaTh HayajibHbIE MPEICTABICHHS O MHOXECTBE NCHCTBHTENBHBIX
yyces I CPaBHEHHMS, OKPYTJICHHS ¥ BBIYHMCIIEHUH, H300paxarh NeACTBUTEIbHBIE
YKCJIa TOYKaMHU Ha KOOPAMHATHOM MPSIMOH.

IMpuMeHATs NOHATHE apHU(METHYECKOrO KBAJPAaTHOrO KOpHS, HAXOJUTh
KBaJ[paTHble KOPHH, MCIOJNb3ys NPH HEOOXOAMMOCTH KAaJIBKYJSATOp, BBINOIHATH
npeo6pa3oBaHus BBIPRKEHWH, COIACPXAlMX KBaJpaTHble KOPHM, HCIIOJB3Ys
CBOICTBa KOpPHEH.

Hcronp30BaTh 3aMHCH GOJBIIMX M MAJIBIX YHCENl C MOMOIUBIO ACCATHIHBIX
npo6eii u crenenei yucna 10.



Anre0panveckne BblpakeHHs

[MpyuMeHATh TOHATHE CTENEHH C LeJbIM [OKa3aresieM, BBINOJIHATH
npeoGpa3oBaHus BRIPaXXKEHHH, COAEPKALIMX CTENEHH C LIEJIBIM I10Ka3aTeIeM.

BhINOIHATE TOXKIECTBEHHBIE MPeoOpa3oBaHus pallHOHAILHbIX BEIPAXKECHHN Ha
OCHOBE IpaBUJI JeHCTBHI HaJl MHOrOWIEHAMH H alreGpandecKuMH JpobsMu.

PacknanpiBaTh KBaApaTHBIA TPEXWICH HA MHOXKHTEIIH.

[MpumMensTh peoGpa3oBaHus BRIPaXKEHMH [JIS pellIeHKs] Pa3IMYHbIX 33134 U3
MaTE€MaTHKH, CMEXXHBIX ITPEIMETOB, U3 peajlbHOH NPaKTHKH.

YpaBHeHHSI H HEPaBEeHCTBA

Pemiath NHMHEWHBIe, KBaJpaTHbIE ypaBHEHHWS M DPallMOHAIbHBIE YPaBHEHHS,
CBOIAIIHECS K HUM, CACTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMH.

IpoBoauTh MPOCTEHIIINe UCCITIEAOBAaHUS YPAaBHEHHH M CHCTEM ypaBHEHHH, B
TOM 4HCJIe ¢ IPUMEHEHUEM IrpauuecKuX MpeACTaBleHUH (YCTaHABIHBATh, HMEET
JM ypaBHEHHE WM CHCT€Ma YpPaBHEHHH pEIECHHs, €CIlM MMEET, TO CKOJIBKO, H
npouee).

INepexomuTh OT ClOBeCHON (GOPMYJIMPOBKH 3ahauH K €€ anreOpanveckoi
MOJENM C TOMOINBIO COCTABJICHHS YPaBHEHHS WJIH CHCTEMBl YypPaBHEHMH,
MHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 33J1auM IIOJIyYEeHHBIH pe3ybTar.

ITpUMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /I CPABHEHHs, OLICHKH, pellaTh
JIMHeWHbIE HEPABEHCTBA C OIHOM MEPEMEHHOM U HX CHCTEMBI, IaBaTh IPapuyecKyio
HLTIOCTPALMIO MHOXXECTBA PElleHHH HEpaBeHCTBa, CHCTEMbI HEPaBEHCTB.

PDyHKIHH

IToHMMATh ¥ KCIOJNB30BaTh (YHKIMOHAJIBHbIE MOHATHA M A3bIK (TEPMHHBI,
CHMBOJIHYECKHe OOGO3HAYEeHHUs), ONpeNeNsTh 3HaueHHe (QYHKIMH IO 3HAYECHHIO
apryMeHTa, ONpee/ATh CBOHCTBA (QYHKIMH 1O €€ rpaduKy.

CrpouTth rpaduky deMeHTapHbIX GYHKIMHA BUA:

y=k/x,y=x2,y=x3,y=[x|,y= VX, OIUCHIBATH CBOHCTBA YMCIIOBOM (QyHKLHM
1o e€ rpaduKy.

K xoHuy ofy4eHus B 9 kjaacce oOyJalolMHCs MONYYHT CIEeAyIOLIHe
npeaMeTHBIE pe3yJIbTaThI:

Yuciia ¥ BIYHCIEHHS

CpaBHHBaThH ¥ yIIOPSI0YMBATh PALIMOHAIBHbIE H HPPALMOHAIBHBIE YHCIIA.

BEInoHATh apudMeTHYECKUE JEHCTBHS C pallHOHAIIbHBIMH YHCJIAMH, COYeTas
YCTHbIE ¥ NHCHMEHHbIE NPHEMBI, BBINOJHATL BEMHCIICHHS C MPpalMOHANBHBIMU
9HCIIaMH.

HaxonuTs 3Ha4eHus CTeNeHeH C LeIbIMHU NOKa3aTe/sIMH M KOpPHEH, BEIYUCIIAT
3HAYEHUS YHCIIOBBIX BRIPAXKECHHMN.

OKpyrJiaTh JeHCTBUTENbHbIE YHCIIA, BBINOJIHATH TNPHKUAKY pe3ysbrara
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHHH.




YpaBHeHHS H HEPABEHCTBA

Pemath TuHeHHbIC U KBaJJpaTHbIC YPAaBHEHUS, YPABHEHHS, CBOIAIIHECS K HUM,
npocreiiiye ApoOHO-paliOHAIbHBIC YDaBHEHHS.

Peuiate cHCTeMBI ABYX JHWHEWHBIX YPaBHEHHUH C JBYyMs INEPEMEHHBIMH H
CHCTEMBI JIBYX YpaBHEHHIA, B KOTOPBIX OZIHO YpaBHEHHE HE SABJISAETCSH THHEHHBIM.

Pemate TEKCTOBBIE 3a/layd anreOpanyeckuM CcrocodoM ¢ MOMOIIBIO
COCTABJIEHUS YPAaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHHH C IByMs IIEpEMEHHBIMU.

ITpoBOANTH MPOCTEHINIHE UCCIIEAOBAHUS YPABHEHUH M CHCTEM ypaBHEHHH, B
TOM 4YHCJIE C IPUMEHEHHEM rpaduuecKux npeacTaBieHuH (yCTaHaBIMBaTh, HMEET
JM ypaBHEHWE WM CHCTEMa ypaBHCHH DEINCHHs, €CJIi UMEET, TO CKOJNBKO, U
npoyee).

Pemate nMHelHbie HEPAaBEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, M300paxarh
pellieHHe HEepaBEeHCTB Ha YHCIOBOH NPAMOM, 3alKMCHIBATh PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate CHCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI  HEPaBEHCTB,
BK/IIOYAIOIHE KBAJPaTHOE HEPaBEHCTBO, H300paxarh pEIICHHE CHCTEMBI
HEPaBEHCTB Ha YHCJIOBOH NPAMOH, 3alIHChIBATh PEIIEHHE C IIOMOLIBIO CHMBOJIOB.

Hcrons30BaTh HEpaBeHCTBA MPY pellleH|H Pa3/InIHbIX 33/1a4.

DyHKUHH

Pacrio3HaBath (YHKUMH H3Y4YeHHBIX BHAOB. Iloka3piBaTh CXeMaTHYECKH

PAcIoOKeHHEe HA KOOPAMHATHOM IUIOCKOCTH rpadMKoB QyHKIMM BUaa: y = kx, y =
kx+by=kix,y=ax2+bx+cy=x3y= VX, ¥ = |x|, B 3aBUCHMOCTH OT 3HaYeHHMii
K03(PUIHEHTOB, ONIMCHIBATh CBOMCTBA QYHKIIMIA.

CtpouTh ¥ M300paxarh cxeMaTH4ecKH rpadHKH KBaJpaTHYHBIX (QyHKIWMH,
OIMCHIBATh CBOMCTBA KBaJAPATHYHBIX (PyHKIUH MO MX rpadukam.

Pacnio3HaBaTh KBaJpaTUIHYO0 (QYHKLHUIO MO GOpMyJi€, IPUBOAUTH MIPUMEDHI
KBaJpaTHYHBIX QYHKLHMH U3 peanbHOH KU3HHU, QU3HKH, TEOMETPHH.

YucioBble MOC/I€A0BATEIBHOCTH H NIPOrPECCHH

Pacnio3naBath apu)METHUECKYIO H TEOMETPHUYECKYIO IIPOTPECCHH IIPH Pa3HBIX
crocodbax 3afaHus.

BHINOJHATS BBIYHCIIEHHA C HCHONb30BaHHEM (opMyl n-ro 4ieHa
apu(METHYECKOH ¥ TeOMETPHUUECKOM NMPOrpecCrid, CyMMBI NEPBBIX N YICHOB.

M306paxaTh 4WIEHB IOCIENOBAaTENbHOCTH TOYKAMM Ha KOOPAMHATHOW
IJIOCKOCTH.

Peinate 3ajqaud, CBA3aHHBIE C YHUCJIOBBIMH IIOCIIEOBATENBHOCTAMH, B TOM
qHcie 33J]a49M U3 PEabHOM XHU3HH (C HCIIONBE30BaHUEM KaJbKyIATOPa, IH(MPOBBIX
TEXHOJIOTHIA).
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