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MOACHHUTEJBHAS 3AIIMCKA

Aunrebpa sBIfeTcA OJHMM K3 OIODHBIX KypCOB OCHOBHOTO —OOIEro
06pa3oBaHus: OHA 0becreYnBaeT U3yIeHUE APYTHX IUCHUIIINH, KaK €CTECTBEHHO-
HAYYHOro, TaK ¥ TyMaHWTAPHOIO IMKJIOB, €€ OCBOEHME HEOOXOIMMO A
[IPOIOIDKEHHS 00pa3oBaHMs U B [IOBCEIHEBHOM KU3HY. PasButye y 00ydaromuxcs
HAyYHBIX TPEICTABIEHHUH O NPOUCXOXKICHHE M CYIIHOCTH alredpandecKkux
abCcTpakimii, crocobe OTpaKeHUs MaTeMaTHIECKON HayKOH SIBICHUH U IMPOLECCOB
B IIpUpOJie U OOIIECTBE, PO MATEMaTUYECKOrO0 MOJICTHPOBAHMA B HAYTHOM
MIO3HAHWU U B IIPAKTHKE CIIOCOOCTBYET GOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHU
¥ Ka4ecTB MBIIUIEHHUS, HeoOXOMUMBIX I aJlalTalii B COBPEMEHHOM IH(POBOM
obmectse. M3yueHne anrebpbl OOecrevMBaeT PA3BUTHE YMeHHs HaOIIOIaTh,
CpaBHMBATh, HAXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIIOCOGHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU MASHCTBHSA U BBIBOJIPL
dopmymmupoBaTh yrBepkaeHus. OcBoeHHe Kypca anreOpsl 00ecneunBaeT pasBuTHe
JOTMYECKOTO MBIIIIEHUS OOyJarolIuXcs: OHW MCIIONB3YIOT NeAyKTHBHBIE H
MHIyKTHBHBIE PACCyK/IeHUs, 0000IIeHAe ¥ KOHKPETH3AIlkIO, abCTparupoBaHue u
apajyormio.  O6ydeHme  anrebpe  NpeANONaraeT — 3HAYMTENBHBIA — 00BEM
CaMOCTOSTEIBHON NeSTENLHOCTH OOyUYaroIUXCs, II03TOMY CaMOCTOATEIbHOE
pellleHre 3a/1a4 ABISCTCSA peanu3anueil IesTeIbHOCTHOrO IPUHIHIA o0y4eHus.

B crpyKType mHporpamMmsl ydeOHOro Kypca «Auredpa» JUii OCHOBHOIO
obmero o6pa3oBaHKsi OCHOBHOE MECTO 3aHUMAIOT COLEPKATEIbHO-METOANICCKHE
TuHAN: «U¥cna W BBIUHCICHU», «AlrebpandecKue BEIPOKEHHUA», «YpaBHEHHUS H
HepaBeHCTBa», «DyHkimm». Kaxnas u3 dTHX COJEPXKATENIbHO-METONMYCCKHX
JIMHAHA pa3BUBAETCS HA IPOTSDKEHHUE TPEX JIET U3yYeHHUs Kypca, B3aUMOISHCTBY ¢
IPYTMMH €ro JMHMSAMA. B xome wu3ydenus ydeOHOro Kypca 00y4aroImuMes
IPUXOIUTCS JIOTHUECKH PACCyXIaTh, HCIONb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBS3M C STHM B IporpaMMmy y4eOHOro Kypca «AJredpa» BKIIOUCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEJCTABJEHHbIE BO BCEX OCHOBHBIX pasfienax
MaTeMaTHYECKOr0 06Pa30BaHUs U CIIOCOOCTBYIONIME OBANEHHIO 00ydaroIMHCs
OCHOB  VHMBEpCALHOTO MaTemarudeckoro —sspika. ColepkaTelbHOM M
CTPYKTYpHOH OCOBEHHOCTBIO yd4eOHOTO Kypca «Aurebpa» —ABIAETCS €O
MHTETPUPOBAHHBIA XapaKTep.

Conepkaune nuHME «UwWcia ¥ BBIYHCIEHUS» CIYXKHT OCHOBOH UL
NaNbHEHIIEro W3ydeHrs MATEMAaTHKH, CLIOCOOCTBYET PasBUTHIO Y OOyHaromuxcs
JIOTHYECKOT0 MBIILIEHNS, (POPMUPOBAHUIO YMEHWUS M1OTb30BATECA AITOPUTMaMH, a
TaKKe IPHOOPETEHMIO PAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JUI [TOBCETHEBHOM
KWLy, Pa3BUTHe MOHATHSA O YKCIe HA yPOBHE OCHOBHOIO 00IIero oOpa3oBaHHUA
CBA3aHO C DAlMOHATBHBIME ¥ HPPALMOHATBHBIMU HYHCIAME, (OPMUPOBAHMEM



PEICTAaBIEHHH O NeHCTBUTEIBHOM YHCTE. 3aBEpHICHWE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpefHeMy 00IeMy 00pa30BaHHMIO.

CoiepKaHHue [ByX alreOpantuecKux THHUN — «AJreOpandecKue BEIPAKCHUD)
1 «YpaBHEHHS U HEPaBEHCTBA» CIOCOOCTBYeT (OPMHPOBAHUIO y O0ydarolIUXCs
MaTeMaTH4YeCKOro ammapara, HeoOXOIMMOIo IJjisd pEIIeHHs 3aad MaTeMAaTHKH,
CMEXHBIX NpPEIMETOB U IPaKTHKO-OPUEHTHPOBaHHBIX 3amad. Ha yposHe
OCHOBHOTO 00Iero o6pa3oBaHus y4eOHBIM MaTepHall TPyHIHpPyeTcss BOKPYT
palOHANBHBIX BEIpOKEHUH. AJreOpa IeMOHCTPUPYET 3HaUCHHE MAaTEMATHKK Kak
A3bIKa IUIS TIOCTPOEHHS MaTeMaTUUeCKHMX MOJENeH, OMUCAaHMs IPOLECCOB U
SBICHUI peanbHOrO0 MHUpa. B 3agaunm oOydeHms anreOpe BXOIAT Takxke
najpHellllee pa3BUTHE AITOPUTMUYECKOTO MBINIIEHHS, HEOOXOMMMOro, B
YaCTHOCTH, Ul OCBOEHHS Kypca WH(QOpPMATHKH, K OBJaJCHWE HaBBIKAMH
JeLYKTUBHBIX paccyxkieHuii. [IpeoGpa3oBaHyue CHMBOIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHNUS, CIIOCOOHOCTEN K MATEMaTHIECKOMY TBOPYECTBY.

Copepxanve QyHKIHOHAIBHO-TPa(QUIECKOH JIMHIK HAIETICHO Ha MOJIy4eHNe
00y4aroIMMICs 3HAaHUH O QYHKIMAX KaK BaKHEHIICH MaTeMaTU4YeCKOU MOJENHU
IS OMTMCAHUS ¥ WCCIIeOBaHMs Pa3HOOOpa3HbEIX MPOLECCOB U SBIEHUHM B IPUPOIE
u obmiecTBe. M3ydeHHe MaTepuajia CIOCOOCTBYeT DPasBUTHIO y OOyYarOIIMXCs
YMEHHMS WCIIOJIB30BaTh Pa3INIHbIE BEIPA3UTEbHbIE CPEICTBA A3bIKA MATEMATHKH —
CJIOBECHBIE, CHMBOJIMYECKHe, Ipaduueckde, BHOCHT BKIal B (hOpMHUpOBaHHUE
MpeCTaBIEHUH O PO MATEMAaTHKHU B Pa3BUTHH [IUBUIH3ALUK B KYJIBTYPbI.

CornacHo ydeOHOMy IulaHy B 7-9 Kiaccax H3ydaeTcs y4eOHBIL Kypce
«Anrebpa», KOTOPHIA BKIIFOUAET CJIEAYIOLIME OCHOBHBIC pa3Jelbl CONEPIKAaHM:
«Uhcaa ¥ BLIUKMCIEHUI», «AnrebpawdecKkde BBIPAKEHUA», «YpPaBHEHHI U
HepaBeHCTBaY, K OYHKITUMY.

Ha usydenue yae6HOro Kypca «Aiuredpay» oroaurcs 306 qacos: B 7 Kimacce
— 102 uaca (3 uaca B Hememo), B 8 kmacce — 102 waca (3 4yaca B Henemo), B 9
kiacce — 102 gaca (3 yaca B HEZIEIIIO).

COJEPKAHUE ObYYEHMA
7 KIIACC

Yucsia 1 BHIYHCIEHHSA

Jlpo6bu OGEIKHOBEHHBIE W AECATHYHBIE, IEPEXOJ OT OFHOU (OPMEI 3aIUCcH
npobeit k gapyrodl. IloHATHE palMOHAIBHOTO YHCIA, 3aliCh, CPABHEHHE,
VIOPSIOUMBAHKEE — PALMOHAIBHBIX —YHCEN. ApU(METHYSCKHe NSHCTBUA  C
paIMOHATBHBEIMA YKCIaMy. Pemenne 3anad U3 peanbHOU NPAKTHKW Ha 9acTH, Ha
Tpo0Hu.

CremeHs ¢ HATypambHBIM IIOKa3aTelleM: OIpeleNeHue, MpeodpasoBaHue
BEIP@KEHHIT HAa OCHOBE OTPE/IENICHIs, 3aIMCh OoNMbIMX ducerl. IIponeHTh, 3aruch



IIPOILIEHTOB B BH/e ApoOU U Opobu B BHIE NPOLEHTOB. TpH OCHOBHBIC 33/laU Ha
IIPOIIEHTHI, peIIeHNE 3aa9 U3 PeallbHON PaKTHKH.

[IpuMeHeHre TPU3HAKOB JIEIMMOCTH, pPas3loKEeHHEe Ha  MHOXHUTEIN
HaTypaJlbHbIX YHACEIL.

PeanbHble  3aBHCHMOCTH, B TOM 4Yucie mpsAMas ©  oOpaTHas
TIPOTIOPLIMOHAIIBHOCTH.

Aurebpanyeckne BbIpasKeHHs

I[TepeMeHHEIE, YHCIOBOE 3HAYCHUE BEIPAKEHHUA C IEPEMEHHOM. JlomycTHMbIe
3HaYeHUs epeMeHHbIX. [[peicTaBIeHne 3aBUCHMOCTH MEX 1y BETHHMHAMU B BUZIE
dbopmymsL. Beraucnenus no Gopmyam. IIpeodpasopanue GyKBEHHBIX BRIPKEHHH,
TOXXIECTBEHHO paBHBIE BEID@KEHWS, IpaBUiIa NpeoOpasoBaHuUs CyMM U
IPOU3BEICHUH, TPaBHIIA PACKPBITHS CKOOOK U IIPHBENEH!S MOLOOHBIX ClaragMpIX.

CBoiicTBa CTENEHH ¢ HATYPaJbHBIM IIOKa3aTEIEM.

Onuousensl u MHorowieHsl. Cremeds MHOrowieHa. CloXeHue, BRIYUTAHUE,
yMHOX€EHHE MHOrowIeHoB. POpMyJbl COKpPaIIEHHOTO YMHOXCHHWs: KBaApar
CyMMBI ¥ KBagpaT pasHocTH. QDopMysa pasHOCTH KBaiparoB. Pasjoxenue
MHOTOYJICHOB Ha MHOXXHUTEIIH.

YpaBHeHHS 1 HEpaBeHCTBA

VYpaBHeHHe, KODEHb YpaBHEHHMS, IpaBHia MNpeoOpa3oBaHUs YpaBHEHHS,
PaBHOCUJIBHOCTD ypaBHEHHMH.

JIvHe#iHOe ypaBHEHHE C OJHON I[EPEeMEHHOM, YMCIO KOpHEH JIMHEHHOTO
ypaBHEHHS, pelleHWe JuHeHbx ypaBHeHu#. CocTaBieHHe YpaBHEHHH TIO
YCIIOBHIO 33/1a4K. PelieHne TeKCTOBBIX 3alad ¢ MTOMOIIBI0 YPaBHEHUH.

JIvHelHOe ypaBHEHHUE C JByMsl IepeMEeHHBIME U ero rpaduk. Crncrema IByX
IMHEWHBIX YpaBHEHMH C JByMsi NEpEMEHHBIMU. PelleHne cucreM ypaBHCHHH
CIIocoO0M TIOJCTAHOBKH. IIpWMepsl pelleHHs TEKCTOBBIX 3a7ad C IIOMOIIBIO
CHUCTEM ypaBHEHUH.

DyHKIUH

KoopuHaTa TouKy Ha IpsiMoi. UHCIOBBIE IPOMEXKYTKHU. PaccTOSHIE MEKITY
IBYMS TOUKaMHU KOOPIUHATHOMN IIPSMOH.

[IpsMoyrombHas cucreMa KoopauHat, ock Ox u Oy. Abcmucca U OpUHaTa
TOYKM Ha KOOPIMHATHOM MIIOCKOCTHU. [IpuMepsl TpaduKoB, 3aAaHHbIX GOPMYIaMHy.
Urenne TrpadUKoB pealbHBIX 3aBHCHMOcTed. IlomsaTne QyHKIUH. I'paduxk
¢yuxuun. Ceoiictsa QyHKuui. Jlnnelnas QyHKiwms, e& rpaduk. ['padpux QyHKINHK
y = |x|. I'paduueckoe pelreHre IMHEHHBIX ypaBHEHHH U CHCTEM JTAHEWHBIX
YpaBHEHUH.



8 KIIACC

Yucia 1 BBIYUCTCHHS

KpampaTHeii kopeHb u3 uyucia. [loHATHE 00 MpPpalMOHAIBHOM YHCIC.
JlecaTUYHBIe IPUOIMKEHNS UPPAL[OHATBHBIX Yrcesl. CBoHCTBA apru(h)METHIECKHX
KBaJpaTHBIX KOPHEN U WX MPUMEHEHNE K IPe0OPa30BaHKI0 YHUCTIOBBIX BRIPAKECHUH
1 BBIUHCIICHUSIM. J[eICTBUTEIbHBIE YHCTIA.

CreneHs ¢ LeIBIM II0Ka3aTeleM U e€ cBoiicTBa. CTaHAapTHAas 3aIlMCh YKCIa.

Anrebpanveckue BblpasKeHHs

KBazpaTHblfi  TpEXwWieH, pasloKeHHWe KBAJpaTHOTO  TpEXwieHa  Ha
MHOYHTEIIH.

Anre6panueckas apoOb. OCHOBHOE CBOMCTBO anrebpauveckod apoOw.
CloXeHWe, BLIUMTaHME, YMHOXKEHHe, JeJeHHe anredbpandeckux ApoOer.
PannonanbHbIE BRIPOKEHUS U UX IIPeoOpa3oBaHue.

YpaBHeHHs U HepaBeHCTBA

KBanpaTHoe ypaBHeHHe, (GOpMyna KOpPHEH KBaIpaTHOTO YypaBHCHHI.
Teopema Buera. Pemienue ypaBHeHUH, CBOAAIIUXCS K JTMHEWHBIM U KBaJPaTHBIM.
[IpocTteiimue npoOHO-palliOHATbHEIE YPaBHEHHUS.

['padudeckas HHTEpIpeTalis ypaBHEHUN C IBYMsI ICPEMEHHBIMH U CHCTEM
NIMHEHHBIX ypaBHEHWH ¢ [ByMs IepeMeHHBIMH. [IpuMepsl pelleHHs CHUCTEM
HEJIMHEHHBIX YPaBHEHUHU C IBYMs IIEPEMCHHBIMHU.

PemeHne TeKCTOBBIX 33124 areOpandeckuM CIIOCOOOM.

YucoBble HEPABEHCTBA U WX CBOMCTBA. HepaBeHCTBO ¢ OJJHOM TEpeMEHHON.
PaBHOCHMIIBHOCTh HepaBeHCTB. JIMHeWHble HepaBeHCTBA C OJHOM IMEpEeMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OHOU EPEMEHHOM.

DyHKUHH

[Toustre ¢yskmuu. OOnacTe ONpeleNeHHs M MHOXECTBO 3HAYCHUH
byuknud. CriocoOs! 3a1aHusd QYHKINH.

I'papux Qysknun. UreHuwe cBodcTB (QyHKIMM 1O €€ rpaduky. [Ipumepsl
rpaduKoB QYHKIHH, OTPaKAOIIKX PEabHBIC TPOIIECCHI.

OYHKLIUM, ONMCHIBAIOUIAE IPAMYI0 H OOparHyio IPONOPLUOHANBHEIE
3aBUCUMOCTH, UX rpaduku. OyHKIMKA y = x2, y =x3, y = Vx, y=|x|. I'paduueckoe
pelllenne ypaBHEHUH U CUCTEM ypPaBHEHUH.

9 KJIACC

Yucsa v BbIYHCIEHHS

PanvoHaIbHbIE YHCIa, HPPALMOHANBHbIE YHCTa, KOHEUHBIE W OeCKOHEYHbIe
JeCSITHIHBIE IpoOu. MHOXKECTBO NeHCTBUTENBHBIX YUCENT, IeHCTBUTEIBHBIC THCIIA
KaK OeCKOHEUHbIE [OeCATHYHBIE apoOH. B3amMHO OIHO3HAYHOE COOTBETCTBHE
ME>KTy MHOKECTBOM [€HCTBUTENIBHBIX YHUCENl U KOOPAUHATHOH PSIMOH.



CpaBHeHME EeWCTBUTENBHBIX YHCEI, AapU(QMETHYECKHE IeHCTBUA C
NeACTBUTEIIHBIMU YUCIIAMHU.

Pa3smepbl OOBEKTOB OKpPYXAIOILIEr0 MHpa, IATEIBHOCTH IIPOIECCOB B
OKpY>KaroIllleM MUpE.

[TpubamxEHHOe 3HaYEeHHe BEIMYMHbI, TOYHOCTh NPUOMKeHus. OKpyrieHue
gucen. [IpuKuaKa U OlleHKa pe3yJIbTaTOB BEIUYMCIEHUH.

YpaBHeHHS 1 HEPpaBeHCTBA

JIuneitHoe ypaBHeHUe. Pelnienre ypaBHEHUN, CBOAAIIMXCS K IMHEHHBIM.

KBanmparHoe ypaBHeHMe. PenleHne ypaBHEHUH, CBOASIIMXCS K KBaAPaTHBIM.
BukBagpaTHoe ypaBHeHHe. [IprMepsl peIleHns ypaBHEHUH TPEThed U 4eTBEPTOM
CTeleHel pa3IoKeHUEM Ha MHOXKUTEIIN.

Pemrenue apoOHO-pallOHANIBHBIX ypaBHEHHMH. PelleHue TEKCTOBBIX 3a/1ad
anrebpaniecKuM METOIOM.

VpaBHeHME ¢ IBYMs NEpEeMEHHBIMH U ero rpaguk. Pemenwe cucreM IBYX
NIMHENHBIX YPaBHEHHH C IBYMs IIepeMEHHBIMU. PellleHne CUcTeM IByX ypaBHEHUH,
OHO M3 KOTOPEIX ITMHEWHOe, a IOpyroe — BTOpoHd cremenu. I'paduueckas
HHTEpIIPETAITH CHCTEMbl YPAaBHEHHUH C IBYMS IEPEMEHHBIMHU.

PelleHne TEKCTOBBIX 3a/1ad areOpandeckiM CIIOCOOOM.

YwucrioBbIe HEPABEHCTBA U UX CBOMCTBA.

PellleHre TMHEWHBIX HEPaBEHCTB C ONHOW IepeMeHHOM. Pemmenune cucteMm
NIMHEMHBEIX HEepaBeHCTB C ONHOW TIlepeMeHHOM. KBanpaTHble HEpaBeHCTBaA.
['paduueckass WHTEpIpeTallds HEPaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
MEPEMEHHBIMHU.

DYyHKIHH

Kpanpatuunas GyHkius, eé rpadpux u cBoiictsa. [lapabora, KOOpIMHATEI
BEPIIMHEI T1apaboiibl, 0Cb CUMMETPHH I1apabobl.

I'paduxu byskumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, vy =|x| , 1 X
CBOMCTBA.

YmncJioBbIe MOCTEA0BATEIbHOCTH H IIPOrPeCCHH

[ToHSTHE YHCIOBOM IIOCIENOBATEIHHOCTU. 3afaHMe IIOCIeN0BaTEIbHOCTH
PEKYppEHTHOM (popMyIoH U GopMyIIo# 1-To YiIeHa.

ApudmeTrueckas W reoMeTpudeckas mporpeccud. Q@opMynbl n-ro dieHa
apU(pMeTHIECKON I TeOMETPUIECKOM IIPOrPECCUH, CyMMBI IIEPBBIX 72 4IEHOB.

M306pakeHne 4IeHOB apU()METHUECKOM M TeOMETPUYECKON MPOrpeccui
TOYKAMU Ha KOODAUHATHOM MIOCKOCTH. JIMHEHHBIH M OKCIOHEHIIMATbHBIA POCT.
CnosXHBIE TTPOIICHTEHI.



ILIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS ITPOI'PAMMbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OPA3OBAHMA
JIMUHOCTHBIE PE3YJbTATDHI

JIuuHOCTHBIE pe3yJbTaTbl OCBOCHMS TPOrPaMMEI yuebHOro Kypca
«Anrebpay» xapaKTepU3yIOTCs:

1) naTpuoTHYeCKOe BOCIIUTAHHE:!

MpOsSBIEHHEM HHTEpeca K IIPOLUIOMY M  HACTOALIEMY poCCUUCKOR
MATEMATHKH, [IEHHOCTHBIM OTHONIEHHEM K  JOCTHXKEHUSM  POCCHHCKHX
MATEMaTHKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJBI, K MCIOJB30BAHUIO STHX
JIOCTYDKEHUH B APYTHX HAyKaX ¥ IPUKIaJHBIX chepax;

2) rpaskiancKoe H 1yX0BHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BEITTOTHEHHMIO 00S3aHHOCTEH IpakIaHWHA U peallM3aliu €ro
MpaB, IPeINCTaBICHHEM O MaTeMaTHYeCKuX OCHOBaX (YHKIIMOHUPOBAHUSA
PA3NUYHBEIX CTPYKTYD, SBJIEHUH, IPOLEIYpP IPaXIaHCKOTO ob1irecTBa (HampuUMep,
BBIOOPEI, OMPOCH!), TOTOBHOCTBIO K 0OCYKIEHHUIO STHIECKUX IIPO0OIIeM, CBA3aHHbIX
¢ MPaKTHYeCKMM [PUMEHEHHEM JOCTWKEHHN HAyKH, OCO3HAHWCM BaXHOCTH
MOPAIILHO-3THYECKUX TPUHIIUIIOB B IEATSIbHOCTH yaEHOTO;

3) TpyoBOe BOCIIUTaHHE:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHe B PCIICHHH MPAaKTUICCKMX 3a/ad
MaTeMaTH9IeCKOH HalpaBIEHHOCTH, OCO3HaHMEM BaXXHOCTH MaTeMaTH4eCKOTO
00pa3oBaHusl Ha TPOTKEHWM BCEH JKU3HHU JULA YCIIENTHON TPO(PECCHOHATPHON
JeSTebHOCTH M DPa3BUTHEM HEOOXOJUMBIX YMECHHH, OCO3HAHHBIM BEIOOPOM U
IOCTPOEHUEM WHIUBUIYANBHON TPACKTOPHU 00pa30BaHus U )KU3HEHHBIX [IAHOB C
yuETOM JIMYIHBIX HHTEPECOB ¥ OOIIECTBEHHBIX moTpeOHOCTEH;

4) scTeTHYecKoe BOCIHTAHHE:

CIIOCOOHOCTBIO K OSMOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHSTHIO
MATEMATHUECKUX OOBEKTOB, 3ajad, DEIIeHWH, PacCyKIECHHH, YMEHHIO BHICTH
MaTeMAaTUUeCKUe 3aKOHOMEPHOCTH B MCKYCCTBE;

5) eHHOCTH HAY4YHOI0 NNO3HAHHS:

opueHTallWell B JEATENBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy9IHBIX
IpeACTaBIeHni 06 OCHOBHBIX 3aKOHOMEPHOCTAX PasBUTHSA HC/IOBEKY, IIPUPOIBL U
obIecTBa, MOHMMAaHMEM MaTeMaTHYeCKOW HayKH Kak cepsl  UEIOBEUECKOH
JeSTEBHOCTH, 3TAloB e Pa3sBUTHS M 3HAYMMOCTH [JIA PasBUTHA LMUBUIM3AIMH,
OBJIaJleHAEM SI3BIKOM MAaTEMATHKUA U MaTeMaTHYeCKOH KyJBTYpOH KaK CpPeJICTBOM
[O3HAHMS MHpa, OBJIAJCHUEM IPOCTCHIINMK HaBBIKAMU HCCIIEI0BATEIHLCKON
NEeSITENIbHOCTH;

6) ¢du3uueckoe BOCHHTaHHe, (opmMHpOBaHHE KyJIbTYPbI 310pOBbi H

3MOIMOHAJBHOIO 6narononyqnﬂ:
TOTOBHOCTBIO IIPUMEHSTH MaTeMaTHdecKre 3HaHMS B HHTEpecax CBOCIO

3/0pOBBS, BeleHWS  3I0poBoro  obpasa  IKM3HH (3mopoBOe  ITUTAHWUE,



cOaNaHCUPOBAHHBIA pEXHMM 3aHATHM U OTIbIXa, peryldpHas (QusndecKas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA De(QIIEKCHH, MPU3HAHHEM CBOCTO
IpaBa Ha OMMOKY U TaKOI'o JK€ IIpaBa APYTOro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

opueHTaIel Ha IprMeHEeHHe MaTeMAaTHYECKUX 3HAHUH [JIsT peIeHus 3a/1ad
B 00JIaCTH COXPaHHOCTH OKpPYXKAIOLIeH Cpelbl, INIaHHPOBaHWS TIOCTYIIKOB H
OLIEHKA KX BO3MOYKHBIX IIOCIEACTBUN Ul OKpYyXarolled Cpeabl, OCO3HaHWEM
II00aIBHOrO XapakTepa SKOJIOTHIECKUX IIPOOIIEM U ITyTel UX PELIeHNS;

8) aganTauusi K M3MEHSIIOIHMCS YCJIOBUSM COLHAJIBLHOW M MPHPOAHOH
cpensbl:

FOTOBHOCTBIO K JEMCTBHSIM B YCIOBHSX HEOIPENEIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMITETEHTHOCTH 4Y€pPe3 NPAKTUIECKYIO eATSIBHOCTE, B TOM YHCIIE
yMEHHE YUUTHCSA y APYTUX JIFOAed, IpUOOpeTaTh B COBMECTHOW [NESTCIBHOCTH
HOBBIE 3HAHHS, HABBIKM Y KOMIIETEHIINH U3 OIbITa APYIHUX;

HEOOXONMMOCTEI0 B (OPMHPOBAHMKM HOBBIX 3HAHMM, B TOM HUHUCIE
(GOpMYITUPOBATH HIEH, IOHITHS, THIIOTE3bI 00 00BEKTaX U SIBICHUAX, B TOM HHCTIE
paHee HEU3BECTHBIX, OCO3HABaTh JAS(HUIMTEI COOCTBEHHBIX 3HAHUH |
KOMIIETEHTHOCTEH, IUIaHUPOBATE CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTyalluio, BOCIPUHHMATH
CTPECCOBYIO CHTYallMIO KaK BBI30B, TPEOYHOUIMH KOHTPMEp, KOPPEKTHPOBATH
IpUHAMAaEMbIe peIleHus U JAeHcTBHA, (OpPMYynHpOBaTh U OLEHMBAaTh PHUCKH H
IIOCJIEeACTBUS, GOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IMo3HaBaTeJbHbIE YHHBEPCAJIbHbIE YdeOHbIE NeACTBUSA
Ba3oBble jornueckue AeicTBHUs:

e BBIABIATH U XapaKTEPU30BaTh CyIIECTBEHHBIE MPU3HAKH MAaTEMAaTHIECKHX
0OBEKTOB, TIOHATHH, OTHOLIEHHMH MEXIy IIOHATHAMH, (QOPMYJIHPOBATh
OTpesieNieHus  IOHATHHM, YyCTaHABIMBaTh  CYIIECTBEHHBIM  IPH3HAK
KJIacCH(UKAIMK, OCHOBaHUA Uil OOOOIIEHMSI W CPaBHEHHSA, KPUTEPUH
IIPOBOJVMOI0 aHAJIN3a,

e BOCIpPMHHMATH, (OPMYNHPOBaTH M NPeoOpasoBBIBATE  CY)KACHHUL:
yTBEpIUTENbHEE M OTPULATENbHBIE, CIUHUYHBIE, YacTHBIE M 00IIHe,
YCJIOBHBIE;

e BBIIBIATH  MaTeMaTHUEeCKHE  3aKOHOMEPDHOCTH,  B3aMMOCBA3H  H
MpoTHBOpeYnst B (akTax, AAHHBIX, HAOMIONEHUSIX U YTBEPKICHHAX,
mpejsiaraTh ~ KpPUTEpWM UL BBIABIEHMA  3aKOHOMEPHOCTEH M
IIPOTUBOPEYNH;

e JleNlaTh BBIBOJLI C MCIIOIB30BAaHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBEIX H
MHIYKTUBHBIX YMO3AKJIIOUeHUH, yMO3aKIIOUECHHH 110 aHaJIOT UK

o pa3OUpaTh IOKA3ATENHCTBA MATEMaTHYECKUX YTBEPIKIEHHH (IIPSMEIC U OT
IPOTUBHOIO), MPOBOIUTH CAMOCTOSITENIFHO HECIIOXKHBIC IOKa3aTelbCTBa



MaTeMaTHYeCKuX (aKTOB, BBICTPAaUBaTh AapryMEHTALUIO, IPUBOJHUTH
TIPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BRIOMpaTh CcIoco0 perreHus y4eOHON 3amadd (CpaBHUBATH HECKOJIBKO
BapMAHTOB peIleHMs], BBIOMpaTh Hambolee MOAXOMIIMUN C y4ETOM
CaMOCTOSITETTFHO BBIIEIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTelbCKUe [[eﬁCTBHHI

HCIIOIH30BaTh BOIPOCHl KaK MCCIEHOBATEIbCKUN MHCTPYMEHT IO3HAaHHUS,
(bopMyIMpOBaTh BOIPOCKH], (QUKCHPYIOIIKE IPOTUBOPEUHE, IPOOIIEMY,
CaMOCTOSITENIBHO yCTaHABJIMBAaTh MCKOMOE M JaHHOE, (HOPMHPOBATE
THIIOTE3Y, apTyMEHTHPOBATh CBOIO ITO3UIINI0, MHEHHE;

IIPOBOJUTE IO CaMOCTOSITENIFHO COCTABIEHHOMY IIIaHy HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBaHWE IO  yCTaHOBIIEHHUIO
0COOEHHOCTEH MAaTeMaTHYeCKOro O00BeKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy cOOOH;

CaMOCTOSTEIBHO (HOPMYIUPOBATH 0000IIEHNS U BEIBOABI 110 PE3YJILTATaM
NPOBENEHHOTO HAOJFOICHNS, MCCIECOBAaHUs, OLEHHMBATh JTOCTOBEPHOCTH
IIOJTyYEHHBIX PE3YJIETATOB, BEIBOJOB U 0000IIEHNUN;

IPOTHO3UPOBATh BO3MOYKHOE DPa3BUTHE NPOLECCa, a TaKXKe BBIABHUIATh
MIPEITIONIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

PaGora ¢ nundopmanuei:

BBIBJIATH HENOCTATOYHOCTh M H30BITOYHOCTh MHQOPMAIMH, JaHHBIX,
HeOOXOIUMBIX IS peIlIeHUs 3a1a4H;

BLIOMpATh, AHATM3UPOBATh, CHUCTEMaTH3HUPOBATh M MHTEPIPETHPOBATH
HHOOPMAITUIO Pa3THIHBIX BUIOB U (QOPM IIPECTaBICHNUS,

BEIOMPATh (GOpMY TPEICTaBICHUS MHOOPMALMU U WIUIFOCTPUPOBATH
pelllaeMble 3aaydl CXeMaMHd, [IuarpaMMaMH, HMHOM rpadukod ¥ uX
KOMOWHaIIMSIMU;

OLICHMBATh HANEKHOCTh WHGOPMAIMU II0 KPUTEPHAM, IIPEII0KEHHBIM
YUUTEEM WK CHOPMYIUPOBAHHBIM CaMOCTOSATENBHO.

KoMMyHHKAaTHBHbIE YHUBepCcaJIbHbIE y4eOHbIe JeHCTBUS:

BOCIIpUHMMATh ¥  (OPMYyIHpPOBaTh CYXIEHHS B COOTBETCTBUU C
YCIOBUSMH ¥ LENSIMHU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHMs B YCTHBIX M IHCBMEHHBIX TE€KCTaX, MaBaTh MOSICHEHUS IO
XOJIy PeIleHuns 3aJa4r, KOMMEHTHPOBATh IIOIy4YEHHBIN PE3yNIbTAT;

B XOJIe 0OCYKIEHH S 3a/[aBaTh BOIIPOCKI II0 CYLIECTBY 00CYKIaeMOU TEMBI,
mpoGIIeMBl, pelnaeMoy 3a/1a4, BEICKa3hIBaTh WIEH, HalleIeHHbIe Ha TOUCK
pELIEeHUs,, COTMOCTaBISATh CBOM CYXAEHHS C CYXICHUSIMH [IpPyTUX
YYaCTHUKOB AManora, oOHapy)XHBaTh Pa3iIWdMe M CXOACTBO IO3UIIMH, B
KOPPEKTHO# hopMe HOopMyIHMPOBATh PA3HOTIIACHS, CBOM BO3PAKCHNUS;



e IMPEICTABISITH  pe3ylNbTaThl  pEIIeHHs  3aadl,  OKCIEpPUMCHTa,
WCCIEIOBAHMI,  TPOEKTa,  CAMOCTOSTeIBHO  BBIOMpaTh  (hopmar
BEICTYIIJIEHHS C y9ETOM 3a/1a4 [IPe3eHTAllMK B OCOOEHHOCTEH ayJUTOPUM;

e IOHMMATE ¥  WCIONB30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
MHIUBUIYyaNnbHOM paGoTBl P pEIIeHHH Y4YeOHBIX MaTeMaTHYeCKHX
3a/1a4;

e IPMHUMATH I1€]b COBMECTHOM NEATENBHOCTH, MIAHUPOBATh OPTaHU3AINIO
COBMECTHOH paboThl, pacmpefelsiTh BUABI padoT, [OrOBapHUBaThCH,
06CY’KIaTh IIPOLIECC M Pe3yIbTaT paboThl, 00001aTh MHEHHMs HECKOIBKAX
TIOJIEH;

¢ YyUacTBOBaTH B TPYMIOBEIX (opmax pabotel (0OCYyKmeHwUs, oOMeH
MHEHWSMH, MO3TOBBIE IITYPMBI ¥ JpPYTHE), BBIIOJNHATH CBOXO 4YacTh
paboThl ¥ KOOPAMHUPOBATH CBOM AECUCTBUS C NPYTUMH YIIEHAMA KOMaHAEL,
OIICHUBATh KauecTBO CBOEr0 BKJIaJa B OOIIMH MPOIYKT IO KPUTEPHAM,
c(hOpMyIMPOBAHHBIM Y4aCTHHKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepcadbHble yueOHbIe NeHCTBHS
Camoopranu3anus:

e CAMOCTOSTENBHO COCTABIATH IINAH, ANTOPUTM pEIIeHUs 3aiaduu (WK ero
9acTh), BBIOMPATH CIIOCOO PEIICHMS C Y4€TOM HMEIOIIMXCS PeCypCcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapHAHTEI PEIIEHUH ¢ yIETOM HOBOW MH(POPMAITHHL.

CaMOKOHTPOJIb, JMOIHOHAILHbLIA HHTEJIeKT:

e BIAIeTh CIOCOOAMH CaMOIIPOBEPKHM, CaMOKOHTpOJIA Iporecca U
pe3yJbTara peIleHus MaTeMaTHIeCKOH 3a/1a4H;

e TIpelBHIETH TPYIHOCTH, KOTOpble MOTYT BO3HMKHYTH IIPH PELICHAN
33784, BHOCHUTH KOPPEKTHBBI B JE€ATEIBHOCTE Ha OCHOBE HOBBIX
06CTOSTENBCTB, HAiIEHHBIX OMIMOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIIEHWBATH COOTBETCTBHE PE3yJbTATa [ESTENHHOCTH IOCTABICHHOHN HENH
M yCIIOBHSM, OOBSCHATD IPMIMHBI JOCTIKCHHUS WM HETOCTIDKCHHUA LETIH,
HAXOIWUTh OIITMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJbTATHI

K xoHIy oOydenus B 7 Kiaacce OOYYArOIIMICA IONYYMT CIEIyIOIIHE
TIpeIMETHBIE PE3YIIbTATHI:

YucJia ¥ BbIYHCTICHUS

BAINIOMHSATh, codeTas yYCTHbIE M IHMChMEHHBIE IPUEMBI, apuMeTHIECKue
JeMCTBYS C PallMOHAIBHBIMU YHCIIAMH.

HaxonuTh 3HAUEHHWs YHCIOBBIX BBIPDOKEHWH, NPUMEHATH pa3zHoOOpa3HEIE
CrIocOOB! U TIPUEMBI BBIYHCICHUSA 3HAUCHUH IPOOHBIX BBIPAKEHMH, CONEPXKAIINX
0OBIKHOBEHHBIE M IECATHYHBIC TPOOH.



[TepexoIuTh OT ONHOM (GOPMBI 3aIMCH YMCEI K APYToH (mpeoOpa3oBEIBATH
JECATHUHYI0 JIpobb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
4aCTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHMBaTh U yIOPAN0YMBATE PA[FOHAIIBHBIC YU CTIA.

OKpyTIATh YACIIA.

BEITONHATE IPUKHAAKY W OLIEHKY Pe3ybTaTa BRIYNCICHUH, OLEHKY 3HaYCHUH
YHCIIOBBIX BBIPAKEHWH. BBIIOMHATE NEUCTBUS CO CTENEHAMH C HaTypalbHbIMH
[TOKa3aTeISIMH.

[TpuMeHST,  TPU3HAKH  JIENMMOCTH,  PaslOKEHMe Ha  MHOXUTEIH
HATypaTbHBIX YUCEIL.

PemraTh MPaKkTUKO-OPHEHTUPOBAHHBIE 3aadH, CBA3aHHBIC C OTHOLICHHEM
BEJIMYMH, IPOMOPIMOHATBPHOCTBIO BENWYMH, IIPOLEHTAaMH, WHTEPIPETHPOBATH
pe3yNbTaThl PENIeHUs 3a/ad C y4ETOM OrpaHHUYCHHH, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaeMBbIX 00BEKTOB.

AnrefpauvecKue BbIpaskeHHs

Mcnosb30BaTh anrebpandecKyto TEPMUHOIOIUI0 U CUMBOIMKY, IMPUMCHATH
eé B ITPOLIECCE OCBOCHNUS ydeOHOr0 MaTepuaa.

HaxomauTs 3HAUeHMs OYKBEHHBIX BBIDAKEHHH IIpU 3aJaHHBIX 3HAYCHMAX
IIEpPEMEHHBIX.

BBIOMHATE ~ [IpeoOpa3oBaHUs — LEJIOro  BBIPAXCHWS B MHOIOTWICH
IpHUBEIEHHEM ITOL0OHBIX CllaraeMbIX, PACKPBITHEM CKOOOK.

BBITOMHATE yYMHOXKEHWME OJHOUYNEHAa Ha MHOTOWICH W MHOTOYICHa Ha
MHOTOY/IEH, TPUMEHSTH (OPMYIIBI KBa/ipaTa CyMMBbI ¥ KBaZpaTa pa3sHOCTH.

OCYIIEeCTBIATh PA3IOKEHHE MHOTOYWICHOB Ha MHOXHTEIM C TOMOIIBIO
BLIHECEHHUS 3a CKOOKM oOOIero MHOXHTENs, TpyIIHPOBKHA  CllaracMeIX,
IpUMeHEHUS (POPMYJT COKPAIIEHHOTO YMHOKCHHS.

[IpuMeHATh TPeo0pa3oOBaHksd MHOTOUICHOB JUIS PELICHUA PasiMiHbIX 3a/atd
13 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PeabHON PaKTUKH.

Mcronb30BaTh CBOMCTBA CTEMEHEH ¢ HATypadbHBIMU IIOKa3aTe/IIMU UL
peo6pasoBaHys BEIPAKEHHUN.

YpaBHeHHusI 4 HEpaBeHCTBA

PelaTh NWHEWHBIE YPaBHEHWs C OJHOM IEPEMEHHOH, IPUMEHSL IpaBMia
ITepexojia OT MCXOIHOTO yPaBHEHHs K PABHOCUIIBHOMY €My, IIpoBepsTh, ABIAETCS
JIM YMCIIO KOPHEM yPaBHEHHUS.

[TpumensTh rpadHIecKue METOMBI IIPY PEIICHIH JTVHEWHEIX YpaBHEHUHM U UX
CUCTEM.

[Tog6upaTh NpPUMEPBl Iap YHCeN, SBIAIOMIMXCS pPeIleHHEM JTHHEHHOTO
ypaBHEHNUS C IBYyMs [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IIJIOCKOCTH rpaduK JMHEHHOro YpaBHEHHA C
JBYMSI TIePEMEHHBIMH, IONB3YACh TPA(QUKOM, MNPUBOAUTE TPHUMEPEL pelieHus
ypaBHEHHS.



PemmaTh CUCTEMEBI ABYX JIMHEHHBIX YPaBHEHUH C [BYMs IIEPEMEHHBIMH, B TOM
qucie rpadUaecK.

CocTaBisaTh M pellaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEUHBIX
ypaBHEHHWH 110 YCIOBHIO 3aJa4d, MHTEPIPETHPOBATh B COOTBETCTBHU C
KOHTEKCTOM 3aJIa4dy MTOJTy4€HHBIN pe3ynbTar.

DyHKIHH

N300pakaTh Ha KOOPAMHATHON IPSIMOX TOYKH, COOTBETCTBYIOILME 3aJaHHEIM
KOOpJUHATaM, JTy9H, OTPE3KH, HHTEPBAJIbL, 3alIUCHIBATh YUCIOBEIE IIPOMEKYTKH Ha
anredpanvecKoM S3BIKE.

OTMeYaTs B KOOPJAMHATHOM TUIOCKOCTH TOYKHU II0 33JaHHBEIM KOOPJMHATaM,
CTPOHUTH TpaduKy TUHEHHBIX QyHKIUH. CTpOUTh rpaduk GYHKIHHU y = [X|.

OnuceiBaTh € IIOMOIIBI0 (QYHKLIWWA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCThb, BpEMs, pPAacCTOsSHHE, IL€Ha, KOJIMYECTBO, CTOMMOCT,
IIPOU3BOAUTENBHOCTE, BpeMsl, 00BEM pabOTHL.

HaxomauTh 3Ha4YeHHe (HYyHKIIUU 110 3HAUEHUIO €€ apryMeHTa.

[TonuMaTh rpaduYecKuii Crocod MpencTaBIeHUs U aHanu3a HWH(OPMAIIWH,
W3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAITHIO U3 IPa)uKOB PEATBHBIX IIPOIIECCOB
¥ 3aBUCUMOCTEH.

K xoumy obydeHus B 8 kjacce 0OydYarolIMHCA IIONYYUT CICTYIOIIHE
MpeMETHBIE PE3yJIbTATHI:

Yucsa v BbIYHCIECHUSA

Hcnons30BaTh HadalbHBIE IIPEACTABICHUS O MHOXECTBE JEHMCTBHUTEIBHBIX
yyces JJIs CpaBHEHMs, OKPYTJIEHUS W BBIYMCIECHUH, H300paXkaTh AEHCTBUTEIBHBIC
ypclia TOYKaMH Ha KOOPJAMHATHOU IPSIMOA.

[TpuMeHATh TOHITHE apU(PMETHIECKOro KBAApaTHOrO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, WCIIONB3YS P HEOOXOMMMOCTH KAaJbKYJISTOD, BBIIOIHATH
mpeoOpa3oBaHMs BBIPAKEHUM, COAEPKAIIMX KBaIpaTHBIC KOPHHU, HCIOJIb3Ys
CBOMCTBa KOpPHEH.

Mcnonp30BaTh 3alMCH OONBIIMX W MajbIX YUCEI C IOMOIIBIO ACCATUYHBIX
npobeit u cteneneld aucina 10.

Anredpanyeckne BbIpaKeHHs

[IprMeHsITh TOHSATHE CTENEHH C LEeJbIM II0Ka3aTelieM, BBIIOIHATH
Ipeobpa3oBaHus BRIPAKEHUH, COIEPKAIIMX CTEICHH C IIeTBIM II0Ka3aTeTIeM.

BEITIOMHIT TOXKAECTBEHHEBIE IPeoOpa3oBaHUs DPALMOHATIBHBIX BBIPAXKEHHUN
Ha OCHOBE ITPaBUII IeHCTBUH HaJl MHOTOWICHAMH 1 anredpandecKuMu JPOOsSMH.

PackiaaeIBaTh KBaIpPaTHBEIM TPEXUIECH HA MHOXUTEIIH.

[TpuMeHsATE TpeoOpa3oBaHysl BEIPAXKEHUHN AJIA PEIICHUS Pa3InIHBIX 3a7a4 U3
MaTEMATHKH, CMEKHBIX ITPEIMETOB, U3 PEaIbHOMN IIPAKTHKH.



YpaBHeHHSs U HepaBeHCTBA

Pemmate jnuHeWHEIE, KBaJpaTHbIE YpaBHEHUA M pallMOHAIbHBEIC YpPaBHCHMS,
CBOISIIMECS K HUM, CHCTEMBI JIByX YPaBHEHUU C IBYMS IIEPEMEHHBIMH.

ITpOBOIUTE TPOCTEHIIIe UCCIeIOBaHUs YPaBHEHUM U CUCTEM ypaBHEHHH, B
TOM YHCIIE C IIPUMEHEHHEM TpadUUecKuX NPeACTaBIeHnuH (yCTaHABIMBATh, HMELCT
T ypaBHEHWE WM CUCTEMa YpPaBHEHMU PEIIEHHS, €CIIH MMEET, TO CKOJIBKO, H
mpouee).

[lepexomuTh OT CIIOBECHOW (GOPMYJIHUPOBKU 3alaud K e€ ajreOpamdecKoi
MOJENM C IIOMOIIBIO COCTaBIEHHS YpaBHEHWsS WIM CHUCTEMBl YpaBHEHUH,
HHTEPIIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4M IOy IE€HHBIN pe3yIbTaT.

[IpuMeHSITh CBOMCTBA UUCIOBBIX HEPABEHCTB [UIS CPaBHEHWS, OLCHKH,
peliaTh JUHEWHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOW W WX CHCTEMBI, JaBaTh
rpaduUecKyr0 WUTIOCTPAllI0 MHOXKECTBA DEIIEHHH HEPaBeHCTBA, CHUCTEMBI
HEpPaBEHCTB.

DyHKIHH

[ToHMMaTh U UCIIONB30BaTh (HYHKIIMOHAIBHBIC IOHATHS U A3BIK (TEPMHHBI,
CHMBOJIMUECKHEe 0003HAa4YeHMs), OMPEAeNsaTh 3HadeHHe (QYHKIMU II0 3HAYCHUIO
apryMeHTa, OIPeIeNsTh CBOMCTBA QYHKIMH 10 €€ rpaduKy.

CTpouTh rpaduKe SIeMeHTapHbIX QyHKIUHA BUIa:

y=kix,y=x2,y=x3y =[x,y = VX, ONHCHIBATH CBOWCTBA YMCIOBOM
byHKIwH 110 e€ rpaduKy.

K xonuy obydenuws B 9 kjacce OOyYarOIIMHCS ITOJNyYUT CIIEHYIOIINE
IIpeIMETHBIE PE3YIbTATEL:

Yucsa v BBIYUCICHHS

CpaBHMBATE ¥ yIIOPSI0YUBATh pallMOHAIBHbIE U HPPALMOHAIBHBIE YUCIIA.

BrimonuaTe apudMeTHYecKUe HEHCTBUSA C pPalMOHAIBHBIMU 4YHCIIaMH,
coueras yCTHBIE U IIMCbMEHHBIE IMPUEMBI, BBIIOJNHATH BBIYUCICHHS C
UppallMOHAIBHBIMH YHCIaMHU.

HaxomwuTh 3HAaYeHWs CTENeHed ¢ IeJbIMUA II0Ka3aTeIMH H KODHEH,
BBIYUCIIATE 3HAYEHHUS YACITIOBBIX BEIPAXKEHHUM.

OKpyIasaTh [eHCTBUTENIBHBIE YHCIIA, BBINOJNHATH MNPHUKUAKY pE3yIbTara
BBEIYUCIIEHHH, OI[EHKY YACIOBBIX BBIPAXKEHHM.

YpaBHeHUS U HEpaBeHCTBA

Pemrate nuHeHHBIE M KBaJpaTHbIE YpaBHEHHWs, YpPaBHCHUs, CBOIAIIMECH K
HUM, [TpOCTeHIne qpoOHO-palliOHalbHbIe YPaBHCHMS.

Pemate cucTeMbl ABYX JTHHEWHBIX ypaBHEHHH C JIBYMS IEPEMEHHBIMU H
CHCTEMBI IBYX YPaBHEHHUM, B KOTOPBIX OHO YPaBHEHHE He SIBIAETCS TUHEHHBIM.

PemraTs TEKCTOBBIE 33734y ajreOpadeckuM CIOCOOOM €  ITOMOILBIO
COCTaBJIEHHs YPaBHEHHSI UIIU CUCTEMBI IBYyX YPABHEHUN C ABYMs IIEPEMEHHBIMH.

ITpoBOAUTE MPOCTEHINHE HCCIE0BaHMs YPAaBHEHHH U CHCTEM ypaBHEHUH, B
TOM HHCIIE C IpUMeHeHHneM rpaduvecKux NpecTaBlIeHui (yCTaHaBIUBaTh, UMEeT



¥ ypaBHEHHWE WM CHCTeMa YpPaBHEHHW pEIICHUs, €CIId UMEET, TO CKOJBKO, U
mpodee).

Pemrate JWHENHBIE HEPAaBEHCTBA, KBaJpaTHBIE HEpPaBEHCTBA, M300pakaTh
pelllcHue HEPaBeHCTB Ha YHCIOBOM IPSAMOH, 3alMCBIBATH PEIIEHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemrate  cucTeMbl  JIMHEHHBIX  HEPaBEHCTB, CUCTEMBI  HEPaABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOe HEpPaBEHCTBO, M300pakaTh pEIIEHHE CHCTEMBI
HEPaBEHCTB Ha YHCIOBOM MPAMOMH, 3alIMCHIBATH PEIIEHHE C IIOMOIIBIO CHMBOJIOB.

Hcrmonb30BaTh HEpaBEHCTBA IIPU PELIEHUH Pa3IMYHEIX 3a1a4Y.

DyHKUHH

Pacro3naBaTh GYHKIIMM M3YyUYEHHBIX BUIOB. lIOKa3pIBaTh CXEMATHYECKH

PACIIOJIOKEHHE HA KOOPIHHATHOM IIIOCKOCTH rpaduKoB QYyHKIMA BUIA: y = kX, ¥
=kxtby=kx,y=ax2+bx+cy=x3y= \x, ¥ = |x|, B 3aBHCHMOCTH OT
3HaYeHUN Kod3PPUIIHEHTOB, OITICEIBATH CBOUCTBA (DYHKLIMM.

CTpouTh U H300paKaTh CXEMAaTUYECKU Ipa(uKH KBaJPaTHYHBIX (GYHKIHUH,
OIIMCHIBATh CBOWCTBA KBAAPATUYHBIX (QYHKIIMH 10 UX rpaduKam.

Pacrnio3HaBaTh KBaApaTHUHYIO (QYHKIMIO IO (opMyJe, IPUBOAUTH IPHUMEPHI
KBAJPaTHIHBIX QYHKIUN U3 PeaTbHON KU3HHU, QU3UKU, TEOMETPHUH.

YncaoBble MOCAeI0BaTeIbHOCTH U NPOrPECCHH

PacniozuaBsars apu(METHYeCKyl0 M TEOMETPUYECKYIO MPOrpeccuu IpU
pa3HBIX criocobax 3aJaHus.

BEBIOMHSTL BBUUCIEHUS C HCIOJIB30BaHWEM (QOpMyl n-TO 4ieHa
apU(QMETHIECKON 1 TeOMETPUIECKON IIPOrPECCHi, CYMMBI TIEPBBIX 11 YJICHOB.

M306pakaTh YieHBl IOCIEJOBATCIBHOCTH TOYKAMHM Ha KOOPIMHATHOU
IJIOCKOCTH.

PemaTth 3a1aud, CBS3aHHBIE C YHUCJIOBBIMH IIOCIENOBATEIHHOCTAMHU, B TOM
qHCIIe 3aJaul U3 pealbHOM KU3HHU (C HCIOIb30BAHUEM KalbKyJIATOPa, HH(MPOBBIX
TEXHOJIOTHH).
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