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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBisieTCSs OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO  OOIIEro
o0pa3oBaHUs: OHAa 00ECNEeUnBAET M3yYEHUE APYTUMX IUCLUUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMaHUTApHOTO IUKIOB, €€ OCBOGHHWE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHMS W B MOBCEIHEBHOW >KM3HU. Paszputre y oOydaronmxcs
HAy4YHBIX TMPEACTaBICHUN O MPOUCXOXKJIECHUM U CYIIHOCTH alredpanyeckux
abcTpakiuii, criocode OTpa)KeHUsT MaTEMaTUYECKON HAyKOW SIBIICHUI U TIPOLIECCOB B
MIPUPOIE M OOIIECTBE, POJIN MATEMATHICCKOTO MOJICIMPOBAHUS B HAYYHOM ITO3HAHHUH
M B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB
MBIIIJICHUSI, HEOOXOAUMBIX JJIsl afanTallid B COBPEMEHHOM LU(PPOBOM OOIIIECTBE.
N3yuenue anrebpbl obOecrnieunBaeT pa3BUTHE YMEHHUS HaOII0JaTh, CpPaBHUBATD,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTU
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJABI, (hOPMYIHPOBATH
yTBepKaeHus. OcBoeHUE Kypca aireOphl 0OecreyuMBaeT pPa3BUTUE JIOTUUECKOTO
MBIIIJICHUS OOYYaloIUXCsi: OHM MCIHOJB3YIOT JCNYKTUBHbIE U WHIYKTUBHbBIC
paccyxJieHus, O0OO0OIeHHEe M KOHKPETH3allMi0, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyueHue anreOpe MpeAnoiiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOATEIIHHOU
NEATEeIbHOCTH O0YYalolUXCs, MO3TOMY CAMOCTOSITEIbHOE PEIICHUE 3a7ad SIBJISICTCS
peanuzanuein 1eaTeIbHOCTHOTO MPUHITUIIA 00YUEHHUS.

B crpykrype nporpammel yueOHOTo Kypca «Anredpa» 1jisi OCHOBHOTO OOIIETro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna ®  BBIUKCICHUSN», «ANTEOpandecKue BBIPOKCHHS», «YpaBHEHUS U
HepaBeHCTBa», « DyHknm». Kaxnas u3 3TUX coaepKaTeIbHO-METOIMYSCKUX JIMHHUHA
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUCHUSI Kypca, B3aUMOJICUCTBYS C APYTUMHU
ero JuHusIMH. B Xome wu3ydeHus ydeOHOTO Kypca OOyYaroIIMMCSl MPUXOJIUTCA
JIOTUYECKU PACCYkKAATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsi3HU C
OTUM B TIPOrpamMMy Y4eOHOTo Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pasjieliax MaTeMaTHYeCKOTO
oOpa3oBaHHsI W CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYyYaIOIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaThyeckoro s3bika. CoaepxKaTeNbHOW U CTPYKTYPHOM
OCOOCHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIM
XapakTep.

Conepxanne nWHUM «YWcaa W BBIYHCICHUS» CIY)KHT OCHOBOM  JUIA
TANbHEUIIIET0 M3yYeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyYarOIIMXCS
JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHSI TOJIb30BATHCS QJITOPUTMAMH, a
TaK)Ke TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O 4YMCIE HA YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs
CBSA3aHO C pAlMOHATBHBIMA W HPPAIUOHAIBHBIMU 4YHUCIaMH, (OPMHUPOBAHUEM
MPEJCTABICHUN O JIEUCTBUTEILHOM YHUCIE. 3aBEPIICHUE OCBOCHUSI YUCIOBOW JTMHUU
OTHECEHO K cpeHeMy 001eMy 00pa30BaHHIO.



ConepsxkaHue IByX ainreOpanvecKuX JIMHUN — « ATeOpandecKne BRIPAKEHUSD» U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOyYarOUINXCS
MaTEMaTUYECKOro armapara, HEoOXOIUMOIOo [JIsi pElIeHHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHMs y4eOHBIH MaTepual TPYHIUPYETCS BOKPYT PALMOHAIBHBIX
BbIpaXeHUI. Aurebpa IEMOHCTPUpPYET 3HAUCHHE MATEMaTUKU KakK sI3bIKa IS
MOCTPOCHUS MaTEeMAaTUYECKUX MOJIEJICH, OMMUCaHUs MPOILIECCOB U SIBJICHUI peaabHOTO
mupa. B 3amaum oOyueHusi anreOpe BXOAAT TaKXkKe JalibHEIee pa3BUTHE
AITOPUTMHYECKOTO MBIIICHUS, HEOOXOIUMOI0, B YaCTHOCTH, ISl OCBOCHUSI Kypca
uHPOpPMAaTUKU, W  OBIAJCHHE  HAaBBIKAMH  JCAYKTUBHBIX  PaCCyKICHHI.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIMOCOOCTBYET PAa3BUTHIO BOOOPAKCHHSI,
CIOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue (yHKIMOHAJIbHO-TpaUuecKoil JMHUM HAIEJIEHO Ha IOJy4YeHHE
00y4aroIuMuUCs 3HaHUH O PYHKIMSIX KaK BaKHEHIIEH MaTeMaTU4ecKOl MOIEIu 1is
OMHCaHUsI U MCCIEAOBAHUSA Pa3HOOOPA3HBIX MPOILECCOB M SIBICHUW B MPHUPOIE U
oOmectBe. M3yueHne Marepuana cnocoOCTBYET Pa3BUTHIO Y OOyYAOIIMXCS YMEHHUS
UCIOJb30BaTh pPAa3jMYHbIE BBIPA3UTENIbHBIE CpPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIag B (OpPMUPOBAHUE
MPEICTAaBICHUA O POJIM MAaTEMATUKH B PA3BUTHU [IUBUIN3AIUU U KYJIbTYPBI.

CornacHo y4yeOHOMYy IUIaHy B 7-9 Kiaccax wu3ydaeTrcss Y4eOHBIM Kypc
«AnreOpa», KOTOPBIH BKIIOYACT CJCAYIONINE OCHOBHBIC pa3eibl COJACPKAHUS:
«Yucna ¥ BBIYUCICHUS», «ANreOpandyeckue BBIPDAKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha usyuenue yue6HOro xKypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce —
102 gaca (3 yaca B HEZIEINIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEeXo] OT OAHOW (OPMBI 3alUCH
npobeit k gpyroil. [loHsiTMe palMOHANBHOTO 4YHCHA, 3alKlCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  pallMOHAJBHBIX  4Hcel.  ApudmMeTrudyeckue  JEHCTBUS  C
palMOHAIIBHBIMA YHMCIaMU. PemeHne 3amad u3 peajnbHOM NPAKTUKM HA YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJdbHBIM T[IOKa3aTeleM: OIpeAelieHne, Mpeo0pa3oBaHue
BBIPOKEHHI Ha OCHOBE OIpPEAENICHHUs], 3aUCh O0JbIMX yucen. [IpoueHTsl, 3amuch
MPOLICHTOB B BHUJE JIpoOM M ApoOM B BUIE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
ITPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

IIpuMeHenne  NpPU3HAKOB  JCIMMOCTH,  PAa3J0KEHUE HAa  MHOXKUTEIH
HaTypaJIbHbIX YHCEIL.

PeanbHple  3aBucMMOCTM, B TOM  4uciae mOpsMags M oOpaTHas
MIPONOPLIMOHAIBHOCTH.

Aure0panvecKue BbIPAKCHUSA

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHMS C NEpeMEHHOH. JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. IIpencraBiieHre 3aBUCUMOCTH MEXIy BEIWYMHAMU B BUJIE
dopmynbl. Beruucnenns no ¢gopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO  paBHbIE  BBIPAXKEHHUSA, [paBuUja MOpeoOpa3oBaHUs CyMM U
IPOU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl u MHOTOWIEHBl. CreneHb MHorousjeHa. CIOKEHHE, BBIUMTAHUE,
YMHOKE€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUSI: KBapaT CyMMBbI U
KBagpaT pasHocTH. dDopMyna pa3HOCTH KBaapaTOB. Pa3yiokeHrne MHOIOYJIECHOB Ha
MHOXHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpPaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHeiHOEe ypaBHEHHWE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEMHOIO
ypaBHEHMUS, PEIICHUE JIUHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUI MO YCIOBHUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpPEMEHHbIMU U ero rpadguk. Cucrema ABYX
JIMHENHBIX YPAaBHEHUU C [JBYMs II€pEMEHHbIMHU. PelleHue cucreM ypaBHEHUU
crocoboM mojicTaHOBKH. [IpuMepsl pelieHust TEeKCTOBBIX 33/a4 C MOMOIIbIO CHCTEM
YPaBHEHUN.

DyHKUNHA



Koopaunara touku Ha npsMon. UucioBble NMPOMEXKYTKH. PaccrosHue mexmy
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHar, ocu OX u Oy. AbGcumcca u opauHaTa
TOYKM Ha KOOpAMHATHOW IutockocTH. ITpumepsl rpadukoB, 3a7aHHBIX (POpMyTamH.
Urenue rpa¢ukoB peanbHbIX 3aBucuMocTell. [lonstue Qynkuuu. I'paduk dyHKINN.
CpoiictBa ¢ynkuuid. Jluneiinas ¢ynkmus, e€ rpaduk. ['paduk Gynkuuum y = |X|.
['padmyeckoe penieHne TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KUIACC

Ymncsia v BbIYMCJIEHUS

KBagpatueiii kopenb u3 uwucia. l[loHstue 00 wuppanyMoHAIbLHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPpalMOHATIBHBIX 4YHcesl. CBoiicTBa apuMeTHUeCKuX
KBa/IPATHBIX KOPHEHW U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MICTBUTEIIBHBIC YHCIIA.

CrerneHsb ¢ 1eNbIM MoKa3aTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

Aure0panvecKue BbIPAKCHUSA

KBampaTHbIil TpEXUsiEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWMCTBO alnreOpandyeckod ApoOH.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, [IeJIeHHEe  aireOpandeckux JApooOeit.
ParmonanbHbie BRIpXKEHUS U UX TTpeoOpa3oBaHuUe.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopmysa KOpHEW KBaJpaTHOTO ypaBHEHus. Teopema
Buera. Pemienue ypaBHEHMI, CBOISIIMXCA K JIMHEMHBIM MW KBaJPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPABHEHUS.

['paduueckass mHTEpHIpeTalus ypaBHEHUH C JBYMs TMEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpAaBHEHUM C JAByMs NepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPaBHEHUU C IBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

HucnoBble HEpABEHCTBA U WX CBOMCTBA. HepaBeHCTBO C OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUNHA

[Tonsitue pynkuu. O6acTh ONpeAeieHUs U MHOKECTBO 3HAYEHUN (DYHKIIMH.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkmuu. Utenwe cBoictB dyHKuuu mno e€ rpaduky. I[Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIMINUX PEATbHBIE TPOIECCHI.

OYHKIMK, ONHCHIBAOIINE TMPAMYIO H OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, ux rpadukn. OyHkmun Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHECHUU.

9 KUIIACC



Yucaa 1 BBIYKMCICHUS

PanmonanpHpie 4ncna, UppalMOHATIbHBIE YKCIa, KOHEUHbIE U OECKOHEUHbIE
JecATUYHbIE NpoOu. MHOKECTBO NEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JIeCATUYHbIE poOu. B3aMHO 0IHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHE  JCWUCTBUTENBHBIX  4HCEN, apuU(METHUYECKHEe JECUCTBUA C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3smepsl OOBEKTOB OKpPYXKAIOLIETO MHpA, JJIATEIBHOCTh TIPOILECCOB B
OKpY>KarollleM MHpE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpuONKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpaTtHoe ypaBHeHHe. PenieHue ypaBHEHM, CBOJSIIMXCSA K KBaJpPaTHBIM.
bukBaaparHoe ypaBHeHue. lIpuMepbl pelieHus ypaBHEHHHM TPETbEM M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIH.

Pemenue apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anredpan4eckuM METOI0M.

VYpaBHeHue ¢ ByMsl NEpEeMEHHBIMU M €ro rpaduk. Pemienwe cuctem IByX
JMHEVHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem JByX YpaBHEHUH,
OIHO M3 KOTOpBIX JHHEHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocoOoMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaaparHele HepaBeHCTBA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢yskuus, e€ rpadpuk u cBoictBa. [lapabona, koopAMHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipadukn pynxumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u nx
CBOMCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTHE YHCITIOBOM IOCIIENOBATEIBHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTU
peKyppeHTHOM dhopmyIioii u popmyIoit N-ro uieHa.

Apudmernueckass W reomerpuueckas nporpeccuu. Dopmyabl N-ro  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeccCuii, CyMMbI NIEPBBIX N UJICHOB.

N3o0pakeHrne 4YiIeHOB apu(PMETHUECKOM U TEOMETPUYECKON Mporpeccuit
TOYKAMHA HA KOOPJWHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIOHEHUUAIBHBIA POCT.
CI10HBIE TPOLICHTHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOEHUS IIPOrpaMMbl y4eOHOTo Kypca « Anreopay
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOILJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHHUEM K JIOCTHKEHHUSAM POCCHUUCKUX MATEMATUKOB U POCCUUCKON
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYrMX HAayKax U
MPUKIAAHBIX cepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OO0SI3aHHOCTEW TpakJaHMHA U peallu3allid €ro
paB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBJIICHUH, MPOLEAYp TPaKJAHCKOro oOuiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKHX MpoOJeM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHMM HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE€ B pEIICHUHM MPAKTHUECKUX 3ajad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSIKEHUU BCEM KU3HMU MJIA YCHEMHON MpodecCunoHaIbHON
JESTeIbHOCTY U pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPpOM U
MOCTPOEHUEM MHAMBUIYAIBHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHIOCOOHOCTBIO K  3MOLMOHAIBHOMY M 3CTETHUECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pELIEHUH, pacCyXIACHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalWel B JEATEIbHOCTM HAa COBPEMEHHYID CHUCTEMY Hay4YHBIX
MpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENOBEKa, MPUPOIbI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMUECKOM HayKuM Kak cdepbl 4YeloBeYecKon
NEeSTEIBbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAUYUMOCTU [UJISl Pa3BUTHS LMBHIM3AIUH,
OBJIAJICHUEM SA3BIKOM MAaTeMaTHUKW W MaTEeMaTHYECKON KYyJIbTypoWl KaK CpelCTBOM
[IO3HAHHUS MHpA, OBJAJEHUEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPblI 310POBbS H
IMOLMOHAJIBHOIO 0/1arONOJy YU :



FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUSA B MHTEPECAX CBOETO
3II0POBBS,  BEACHHS  3J0POBOrO  oOpaza  Ku3HH  (3I0pOBOE  THMTaHHE,
cOalaHCUPOBAHHBIM PEXKUM 3aHATHUW W OTAbIXa, peEryjsapHas (Qu3ndecKas
aKTUBHOCTD), C(QOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIMMOKY M TAaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpPUEHTAIIMEN HA NMPUMEHEHUE MAaTEMaTUUYECKUX 3HAHUM I PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpejibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKH MX
BO3MOKHBIX TIOCJIEACTBUN JUIsI OKpPYJKaIOIIEH Cpeapl, OCO3HAHHUEM TJ100aIbHOTO
XapakTepa SKOJOTUUECKUX TIPOOJIEM U Iy TEH UX PEIICHMUS;

8) amanranusi K M3MEHAKWINUMCH YCJIOBHUSAAIM COLHAJIBHOW W NPHUPOAHON
cpeanbl:

FOTOBHOCTBIO K JCWUCTBUSAM B YCIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO JNEATEIBHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y IPYTUX JIIOJACH, TPUOOpETaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJUMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIC
dbopMyIIMpOBaTh WJIEU, TOHATHUSA, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaThb JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATh IPUHHUMAEMBIC
pemieHuss U JAeHCTBHSA, (OpPMYJIHMPOBATH W OICHUBATh PHUCKH M TOCIEICTBUS,
dbopMUpOBaTH OMBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

e BBIBJISATH M XapaKTEPU30BaATh CYLIECTBEHHBIE NPU3HAKUM MATEMATHYECKUX
OOBEKTOB, TMOHATUH, OTHOLIEHUM MEXKIY TMOHITUSAMU, (OPMYJIUPOBATH
ONpPENEIICHUs]  TMOHSTUM,  YCTAHABIMBATH  CYLIECTBEHHBIM  INPU3HAK
KiIaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
IIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH U  TPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTENbHbIE W OTpULATEIbHbIC, €IMHUYHBIE, 4YacTHble M 0OIIue,
YCJIOBHBIE;

e BBIABJSATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHS
B (haKkTax, MaHHBIX, HAOMIOACHUSAX W YTBEPXKIACHUSIX, MPeajiaraTh KPUTEPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYM;



JeNiaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNH TI0 aHAIOTHH;

pa3duparh J10Ka3aTebCTBA MAaTEeMATUYECKUX YTBEPXKICHHH (IIpsIMbIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITENILHO HECIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTHUeCKUX (DaKTOB, BBICTPaWBaTh apPTyMEHTAIMIO, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMOCO0 peleHuss y4eOHOW 3amauu (CpaBHMBATh HECKOJBKO
BAapUAaHTOB pEIIEHUs, BBHIOMpATh HauOoOJee TMOAXOIAMUNA C  YYETOM
CaMOCTOSITEJIEHO BBIJICIICHHBIX KPUTEPHUECB).

ba3oBble nucciiegoBarTe/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHl KAK HCCJENO0BATEIbCKHII HHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOpEUUE, MpodIeEMy,
CaMOCTOSITEJIbHO ~ YCTaHaBJIMBaThb HCKOMOE M JaHHOe, (OpPMHUPOBATH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3ULINIO, MHEHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHNUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0i;
CaMOCTOSITENIBHO (HOPMYIMPOBaTh OOOOIEHUS U BBIBOJBI IO pe3yJbTaTam
IIPOBEAEHHOTO HAOJIIOJIEHUS, MCCIEA0BAaHUSA, OLIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTUE TMPOIECCa, & TAKXKE BBIIBUraTh
IPEAIOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH HENOCTATOYHOCTh M M30BITOUYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4H;

BBIOWpATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

BbIOMpaTh (GoOpMy TpencTaBlieHus UWHOOpPMAIUM U WUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXeMaMmH, JAuarpaMMaMM, HHOM Tpapukod M HX
KOMOMHAIIUSIMU;

OIICHWBATh HANAEKHOCTh HHPOPMAIMH TO KPHUTEPUAM, TPEII0KEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHBeEpPCaIbHbIC y4eOHbIe JeHCTBUS:

BOCIIPUHUMATh U (POPMYTUPOBATH CY>KJE€HUSI B COOTBETCTBUU C YCIOBHUSIMU U
HeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, AAaBaThb MOSCHEHUS IO XOJy pELIEHUs
3aJ1a4l, KOMMEHTHPOBATh MOJYyUYEHHBINA PE3yJIbTaT;

B X0l O0CYXIEHHs 3aaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAaeMOW TEMBI,
npoOsieMbl, pelaeMor 3a/lay, BhICKA3bIBaTh WJIEW, HAICJICHHbIE HA MOMCK
pELIeHMs], COMOCTABIIATh CBOM CYXKIEHUS C CYXKACHUSAMU IPYTUX YYACTHUKOB



auanora, OOHAPYXKMBAaTh Pa3IMYMe U CXOJCTBO MO3UIHUI, B KOPPEKTHOU
dopme hopMyIMpoBaTh pazHOTIACHS, CBOM BO3PAKEHUS;

e TMPEJCTABJIATH PE3YJbTATHI PEIICHUS 3a7aul, SKCIIEPUMEHTa, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (hopMaT BBHICTYIUICHHS C YUETOM 3a/1a4y
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH;

e IIOHMMAaTh U HCIIOJIb30BAaTh NPEUMYILIECTBA KOMAHAHOW M HWHJVBHIYaTbHOU
paboTHI IPH PEIICHNU YUYECOHBIX MaTEMaTHUECKHX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOW JI€ATENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BHABI pabdOT, JOroBapUBAThCA,
o0CyXIaTh MPOIECC U PE3yNbTaT padOThl, 0000IMAaTh MHEHHS HECKOJIBKUX
JIIOACH;

e yYacTBOBaTh B TPyMNIOBbIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JIPYTUMHU WICHAMH KOMAaHJbl, OIICHUBATh
KauecTBO CBOEro BKJIaJa B  OOWMKA MTPOAYKT 1O  KPHUTEPHUSM,
c(hOpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHUBepPCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranusamnus:

e CAMOCTOSITENIBHO COCTAaBJIATh IUIAH, AJITOPUTM pELICHUs 3aJauyd (WM €ro
4acTh), BBIOMPATH CIOCOO pPEIICHHS C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, AapryMEHTHPOBaTb M  KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelieHus: MaTeMaTUYeCKOM 3aauu;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLECHMBATh COOTBETCTBUE pPE3yJibTaTa ACSATEIbHOCTU MOCTABICHHOW LENH U
YCJIOBUSAM, OOBSACHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTIKCHUS LEJH,
HaXOJIUTh OMHOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuyenuss B 7 KJjacce OOydyaroUUiicss MOJYYUT CIEAYIOLIUE
peIMETHBIC PE3YyIbTaThI:

Yuciia ¥ BLIYUCTICHUS

BoinmonHsATe, coderas YCTHblE W INHCbMEHHbIE MPHUEMBI, apupMETHUYECKHE
JEHCTBUS C pallMOHAIBHBIMU YHCIaMH.



HaxoauTh 3HayeHWs YHCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3HOOOpa3HbIe
CrocoObl U TPUEMBI BBIUYMCICHHUS 3HAUYCHUN IPOOHBIX BBIPAKEHUMN, COJEpKaIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuTe OT OQHOW (QOpMBI 3amMcH 4yucen K Apyroil (mpeoOpa3oBbIBATH
JECATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B OECKOHEUYHYIO JCCATUIHYIO IPOOBb).

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE YHCIA.

OxpyrisATh yucna.

BBINOIHATS NPUKUIKY U OLIEHKY pE3yJibTaTa BBIYMCICHUN, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUN. BBITOMHATE AEUCTBHUS CO CTEIEHSIMHU C HATypaJlbHbIMU
ITOKA3aTEIIMHU.

IIprMeHATh NIPU3HAKUA JEITUMOCTH, Pa3IOKECHUE HA MHOXXUTEIU HATypaJIbHBIX
qucel.

Pewlare IpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBJI3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEHIEHUs 3a4a4 C YYETOM OrPAHWYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX OOBEKTOB.

Aure0panvecKue BbIPAKECHUSA

Hcnonb3oBath anreOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

Haxonuth 3HayeHuss OYKBEHHBIX BBIPAKCHUM MNpU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonHsATe npeoOpa3zoBaHUs 1IE€JIOTO BBIPAXKEHUS B MHOTOWIEH NMPUBEICHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHME OJHOWICHA HAa MHOTOYWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSITH (POPMYJIbI KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCy1ecTBIATh  Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXHUTENS, TPYHIUPOBKU CIaraeMbiX, IPUMEHEHUs
bopMyJ1 COKpAIIEHHOTO YMHOXKEHUS.

[IpumeHsATh peoOpa3oBaHUsl MHOTOUYJIEHOB ISl PEIIEHUST PA3IMYHbIX 3a7a4 U3
MAaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypAIbHBIMU I[OKA3aTEIsIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHSs IpaBUIIA
IIepexo0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. IIpoBepsTs, sBisercs iu
YHUCJIO KOPHEM YPABHEHHS.

[IpumeHsaTh rpaduueckue METOIbl MPU PEIICHUU JUHEWHBIX YPaBHEHUW U MX
CUCTEM.

[lonGupate mnpumepbl Map 4YHCEN, SBISIOMUXCS PEUICHHEM JIMHEHHOTO
YPaBHEHMS C ABYMs IIEPEMEHHBIMHU.



CtpouTh B KOOPIMHATHON IJIOCKOCTU TpaduK JTMHEHHOTO YpaBHEHHS C IBYMs
MePEMEHHBIMHU, MOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucTeMbl BYX JIMHEMHBIX YPaBHEHHUI C JBYMs MEPEMEHHBIMHU, B TOM
qucie rpau4ecKu.

CocraBisATh W pemarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBHUIO 33/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pE3ybTarT.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YHCIIOBBIE NMPOMEXKYTKH HA
anreOpandecKoM SI3bIKE.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINN Y = |X|.

OnucelBaTh € TOMOIIbIO (PYHKIMHA HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil crnocod MpPeACTaBlICHUS M aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPa(UKOB peaTbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koniy oOydenuss B 8 kiacce oOydYaromuiicss MOJYYUT CJICIYIOIINE
PEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb3oBaTh HayajdbHbIE NPEICTABIECHUS O MHOXKECTBE JEHCTBUTEIBHBIX
qyuceNn JJIg CpaBHEHUS, OKPYTJEHUS M BBIUMCIECHUHN, M300paxaTrh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAWHATHOMN IIPSMOM.

[IpuMeHATh TOHSATHE AapUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3Yys MPU HEOOXOIMMOCTH KaJbKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COAEpX,AlIMX KBAApPATHbIE KOPHHU, HCIHOJIb3YS
CBOWCTBA KOPHEWN.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHUCEN C MOMOILIBIO JE€CATUYHBIX
npoOeii u creneHeit uucia 10.

AJsire0OpanvecKue BbIPAKEHUA

[IpuMeHATh TMOHATHE CTENEHM C LEeJIbIM  [OKa3aTeJeM, BBINOJIHATh
npeoOpa3zoBaHus BHIPAXKEHHM, COAEpKALIUX CTETIEHU C LEJIbIM IMOKA3aTEIeM.

BrIMONMHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKCHUN HA
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWIECHAMH U aNre0panyecKuMu ApoOsSMHU.

PacxiianpiBaTh KBaaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTs npeoOpa3oBaHUs BBIPAKEHUUN I PEIICHUs Pa3IMYHbIX 3a/1ad U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA



Pewate nuHENHbIE, KBaJpaTHbIE YpPaBHEHUS M pPALMOHAIBHBIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOaUTH TpOCTEMIINE UCCIEAOBAaHUS YPAaBHEHUN M CHCTEM YpaBHEHHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpadUUuecKuX MpeACcTaBiIeHUH (yCTaHABIUBATh, UMEET JIH
YPaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuThs OT cIOBECHOM (QOPMYITUPOBKH 3agaud K €€ anredpanyeckoit
MOJEIM C TIOMOIIbID COCTaBJICHHUS YypPaBHEHUS WA CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPABHEHUS, OLICHKU, PEIIATh
JMHEHbIE HEPABEHCTBA C OJHOW MEPEMEHHON M WX CHCTEMBI, JaBaTh rpaduuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumatrh W HCNONB30BaTh (DYHKUMOHAIBHBIE NMOHATHUA U S3BIK (TEPMMHBI,
CUMBOJIMYECKUE OOO03HAUYEHMsI), ONPENENATh 3HAUY€HHE (PYHKLIHUU 10 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA PYHKIMU N0 €€ rpauKy.

Crpouts rpaduku 3MeMEeHTapHbIX PYHKUNN BUJA:

y = k/x,y =x2,y =x3,y = x|, y = VX, omuchIBaTh CBOICTBA YHCIOBOH (ByHKIMHI
1o e€ rpaduxy.

K xonHmy oOyuenus B 9 kiacce oOyyaromuiicss MNOJYyYUT CIEAYIOLIUE
MIPEAMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHATe apudpmeTHueckue AeHCTBUS C pallMOHAIBHBIMU YHUCIaMH, COYeTast
YCTHBIE M THMCHbMEHHBIE MPUEMBI, BBIOJHITh BBIYUCICHUS C WPPALMOHAIBHBIMU
YUCIIaAMH.

Haxonuth 3HaUY€HUs CTETIEHEN C LENbIMU MOKA3aTENSIMU U KOPHEW, BBIYUCIATD
3HAYEHHUS YUCIIOBBIX BBIPAYKEHU.

OKpyrisiTh  IEWCTBUTENBHBIE YHCIIA, BBINOJHATh IPUKHUIKY pPE3yJbTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewate nuHEHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHMSI, CBOISAIIMECS K HUM,
npocTeiiire ApoOHO-pallnOHANbHbBIE YPaBHEHUS.

Pemate cuctemMpl ABYX JMHEMHBIX YPaBHEHHH C JBYMsI INEPEMEHHBIMU H
CUCTEMBI JIByX YPaBHEHHUI, B KOTOPHIX OJJTHO YPaBHEHHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM  alreOpanvyecKUuM CIIOCOOOM € TIOMOIIbIO
COCTABJICHMS YPABHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMH.

IIpoBOAUTE IIPOCTEMIIME HUCCIEAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHHMH, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX NnpeacTaBieHui (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WIIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).



Pemates nuHEWHBIE HEPABEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, W300paKaTh
pEILICHUE HEPABEHCTB HA YKCJIOBOM NPSMOW, 3aIlMCHIBATH PELMICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTth cucTtemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMbl HEPABCHCTB HAa YHCIIOBOM
MPSAMOM, 3aIUCHIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELICHUU PA3JIAYHBIX 3a7a4.

DOyHKUNHA

PacmosnaBate (yHKIIMM W3ydeHHBIX BUIOB. [loka3pBaTh CXEMaTUYECKU

PacIoJIOKEHUE HA KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIMi Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBECHMOCTH OT 3HAYCHUI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIMA.

Crpouth W un300paxaTb CXEMaTHUYECKH TpaQUKA KBAaIpaTUYHBIX (YHKIIHM,
OINUCHIBATh CBOMCTBA KBAaIPpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTUyHYyIO (QYHKIHMIO TO (popmyse, MPUBOIUTH HMPHUMEPHI
KBaJpPaTUYHBIX (DYHKLMI U3 peabHOM )KU3HU, (PU3HKHU, T€OMETPHH.

YuciioBble MOCTAEA0BATEIbHOCTH U MPOTPecCH

Pacno3naBaTh apu(MeTHUECKYI0O U T€OMETPUUYECKYIO IPOrPECCUM TIPHU PA3HBIX
crioco0ax 3aJaHusl.

BbInonHAT,  BBIYUMCIEHUS C  HMCHOJb30BaHMEM GopMysl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBBIX N YJICHOB.

N300pakaTb 4jieHbl TMOCIEJOBATENIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YUCIOBBIMU NIOCIIEIOBATENBHOCTSIMH, B TOM YHUCJIE
3aJladyd U3 pPEaNbHOM KHU3HU (C MCIOJIb30BAHUEM KaJbKYJIATOpa, LU(PPOBBIX
TEXHOJIOTUH).



Aureopa
TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Yucaa u BeIUKMCIeHU. PallmoHaIbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
AJITCOPAHHCCKHC BLIPAKCHIA 21 1 https://m.edso00.ru/7f415b90
bubmuoreka [JOK
¥PABHEHHS H HEPABEHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
K ) 24 1
0OpHHATSL K rpaguich. DyHicuan https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1
OBTOPCHHE i 0000LICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0
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Aureopa

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbubie IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 4 .K 1
uCa ¥ BeuucieHus. KBajpaTHple KOpHU 5 httos://m.edsoo.ru/7fA17af8
9 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 ) . 5
YHKUHH. OCHOBHBIE [IOHATHS https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 ) 4 9
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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Auare0pa

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne = HaummeHoBaHme
(undposbie)
n/ pa3ieyioB M TeM Bcer  KoHTpOJbH IIpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 bie padoThI ue padoThl
pecypcsl
Yucna u
S — bubmuoreka [JOK
N ' 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIE
dog
qucia
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
YpaBHeHus ¢ 14 1 https://m.edso00.ru/7f419
OJTHOM dos
MePEMEHHOM
YpaBHeHus U
HeDABCHCTED bu6mmoreka [IOK
P ' 14 1 https://m.eds00.ru/7f419
Cucremsl
y dog
ypaBHEHUM
VYpaBHeHus u bubnuotexa [JOK
HEPABCHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBeHnctBa dog
bu6mmoreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
YucioBsie bu6mmoreka [JOK
IIOCJIEI0BATEIILHOC 15 1 https://m.edso00.ru/7f419
TH dos
[ToBTOpEHME,
060G LICHIE bubmuoreka [JOK
R ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus
y dog
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[MTPOT'PAMME
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