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MNOACHUTEJIbHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIero oOpa3oBaHUs: OHA
OGCCHC‘II/IBaeT HU3Yy4YCHHUC OPYrux JUCHUIINIMH, KaK CCTCCTBCHHOHAYYHOTI'O, TdK W T'YMAHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOOUMO JUIs TPOJIOJDKEHUS OOpa3oBaHUS M B IOBCEJHEBHOM KHU3HH.
Pa3BuTHe y oOyuaronuxcss HAy9HBIX MMPEACTABICHUIN O MPOUCXOXKICHUHU U CYIIIHOCTH aJIreOpanvecKux
abcTpakuuii, crocobe OTpa)KeHUsT MATEeMaTHYeCKOW HayKOW SBICHMHA W TPOLECCOB B NPHPOJE U
oOrIecTBe, POl MaTeMAaTHIECKOTO MO/ICITMPOBAHUS B HAYYHOM TIO3HAHUH U B MIPAKTHUKE CLIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'0 MHPOBO33PCHHA M Ka4YCCTB MbIIIJICHUA, H€06XOI[I/IMI>IX U1 aganTaiuu B
coBpeMeHHOM nu(dpoBoM obmiecTBe. M3yuenne anredpsl oOecrieunBaeT pa3BUTHE yMEHUS HAOIIOIaTh,
CpaBHHMBAaTb, HaXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTH  MBIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI M BBIBOJBI, (POPMYIHPOBATH YTBEPIKICHHUSL.
OcBoenne Kypca anreOpbl 00€cleurBacT Pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOY4YaroIIMXCs: OHHU
UCHOJIb3YIOT JIEAYKTUBHbIE UM MHIYKTHBHBIE pAcCyXIEHMs, O0O0OIIEHHEe M KOHKpETH3alHUIo,
abctparupoBanue W aHamoruto. OOyueHue anrebpe MpearnoJiaraeT 3HAYUTENBHBIH  00BEM
CaMOCTOSITEIIbHON JeSITETbHOCTH 00yJaroImnXCsl, TO3TOMY CaMOCTOSITENTFHOE PEIICHUE 3a/1a9 SIBIISICTCS
peanzanuen esTeIbHOCTHOTO IPUHIKIIA O0ydeHUSI.

B crpykType mporpammsl yaeOHOTO Kypca «Anredpa» il OCHOBHOTO oO0Iero oOpazoBaHUs

OCHOBHOE MECTO 3aHHMMAIOT COJEpKATEIbHO-METOINYeCKHe JHHUU: «YHcina ¢ BBIYHCICHUS,
«AnreOpanyecKkue BBIPAKCHHS», «YPaBHEHUS W HepaBeHCTBa», «DyHkumm». Kaxmas w3 atux
COJIEPKATEIBHO-METOAUYECKUX JIMHUM DPAa3BUBACTCSI HA MPOTSDKEHUU TPEX JIET M3Y4YeHHs Kypca,
B3aUMOJICHCTBYS C APYTMMHU €ro JHHHSAMU. B Xoae u3ydeHHs ydeOHOTO Kypca OOyJaronuMmcs
IMPUXOAUTCS JIOTUYCCKU PACCYKIATh, HCIIOJIB30BATh TCOPECTUKO -MHO>KECTBEHHEIN A3BIK. B CBsI3U ¢ > TUM
B [IpOrpaMMy yueOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, PEACTABIEHHBIE BO
BCEX OCHOBHBIX pa3lielax MaTeMaTHYeCKOro O0Opa3oBaHUsS W  CIOCOOCTBYIOIIME OBJIA/ICHHIO
00y4aroUMMUCS OCHOB YHHBEPCAIBHOIO MaTeMaTH4ecKoTo si3bika. CoaepiKaTeabHOM U CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.
Conepxxanve nMHUM «YHcma W BBIYMCICHMS CIY)KUT OCHOBOM JUIsl JAlIbHEHIIEr0 W3y4YEHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JOTHYECKOTO MBILIUICHHUS, (POPMHPOBAHUIO
YMEHHSI TIOJIb30BaThCS aITOPUTMaMHU, a TAK)KE MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX
JUIS TIOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHS O YMCie HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHuUs
CBS3aHO C PAlMOHANBHBIMM W HUpPpAlMOHAJIbHBIMU 4YHCIaMH, (OpMHpOBAHHEM IMPEACTAaBICHUI O
NEUCTBUTENLHOM 4YHCIIE. 3aBepllIeHHe OCBOCHMSI YMCIOBOW JIMHUM OTHECEHO K CpeHeMy oOuemy
00pazoBaHMIO.

CopepxaHue IByX aareOpanyecKkux JIMHUN — «AnreOpanueckre BhIPAKEHUA» U «Y PaBHEHHS U
HEpaBeHCTBa» CMocoOCTBYeT (OPMHUPOBAHUIO Y OOYyYarOIIMXCS MaTeMaTH4YecKoro anmapara,
HE0OX0IMMOTO IS peLISHHS 3a/1a4 MaTeMaTHKH, CMEKHBIX IIPEIMETOB U MPAKTUKO -OPUEHTHUPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro ooOmiero o0Opa3oBaHHs Y4eOHBIM MarepHal TPYINIUPYETCS BOKPYT
paloHaJIbHBIX BbIpaXKeHU. Anrebpa IEeMOHCTpUpPYET 3HAUYEHHE MAaTEeMaTUKUA KakK sI3bIKa s
MOCTPOCHUSI MaTEMaTHYECKUX MOJeNel, ONMCaHUs IIPOIECCOB U SIBJICHUN peanbHOro mupa. B 3amaun
oOyueHusi ainrebpe BXOAAT TaKXKe JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO  MBIILICHUS,
HEO0OXOJIMMOTO, B YAaCTHOCTH, JUIsI OCBOCHMsSI Kypca HWH(OPMATHKH, MU OBJAJCHUE HaBbIKAMU
JNEeNyKTUBHBIX paccyxkaeHuil. [IpeoOpasoBaHue CUMBOJIBHBIX (OpM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Cogepxanne (QpyHKIIMOHATBEHO-TpAadUUECKON JIMHUN HAIEJIEHO Ha TOJNy4YeHHE 00YJaroluMHUCS
3HaHMM O (YHKIUSAX KaK BaKHEUIEH MaTeMaTHUYeCcKOW MOJeNH MAJs OMHCAHHUS M HCCIEAOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB U SBJIECHUH B MpUpoje U obmecTBe. M3ydeHue marepuana crocoOoCcTByeT
Pa3BUTHIO Yy OOYYAIOMIMXCS yMEHHUs HCIOJIb30BaTh PA3MYHBIE BBIPA3UTENbHBIC CPEICTBA S3bIKA
MaTeMaTHUKH — CJOBECHbIE, CHMBOJHWYECKHe, rpaduueckue, BHOCUT BKJIag B (HOpMUPOBaHHE
MIPEJICTaBJICHUI O PO MATEMATHKHU B Pa3BUTHH LIMBUIIU3ALNU U KYIbTYPHI.



CornacHo yuebHOMY TUIaHy B 7-9 Kiaccax u3ydaercst yueOHbIH Kypc «Anredpay, KOTOPBIHA
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coepkanus: «Hucna u BIYUCICHU», «ANredpandeckue
BBIPAXKCHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMUY.

Ha u3ydenue yueOHOTO Kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca
B Heneno), B 8 kiacce — 102 yaca (3 vaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B He/Ieio).



COIJEP KAHUE OBYUYEHUA
7 KJIIACC
Yucsia 1 BBIYUCIEHUS
JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MIEPEX0] OT OJHOU (hOPMBI 3amucu Apodei K APYrou.
[loHsTHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALMOHAIbHBIX YHUCEIL
ApupmeTrueckue AeUCTBUS ¢ pallMOHAILHBIMU YUCIaMU. Pemenne 3a1a4 u3 peaqbHON MPaKTHKH
Ha 4acTH, Ha JIpoOHu.
CreneHpb ¢ HaTypalbHBIM IOKa3aTeJeM: OTpe/eieHue, MpeoOpa3oBaHne BRIPAKEHUN HAa OCHOBE
onpejeNieHus, 3anuch 00bluX yrces. [IporenTsl, 3anuch NPOLEHTOB B BUIE IpoOU U 1poOu B
BHJIE IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKH.
[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypalbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHHs
[TepemenHble, 4YMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C TMEpeMEHHOW. JlomycTuMble 3HAYEHUSA
nepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEX/Ty BETUYMHAMHU B BU€ (opMyJibl. Beruncnenus
o (opmynam. [IpeoOpasoBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BbIPAKEHUS,
IpaBuiia IpeoOpa3oBaHUsl CyMM U NPOU3BEACHMI, MpaBuiIa PACKPHITHS CKOOOK U MpPHUBEIEHUS
MOJIOOHBIX CIIaraeMbIX.
CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.
Opnownensl M MHOrowieHbl. CteneHb MHoOrowieHa. CrokeHUe, BBIYUTAHHE, YMHOXEHHE
MHOTOWIEHOB. DOPMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl U KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJipaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIH.
YpaBHeHHUsI U HEPABEHCTBA
VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBuja NpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTH
YpaBHEHUH.
JIuHeitHOEe ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOrO YpaBHEHUS], PEIICHHUE
JIMHENHBIX ypaBHEeHUM. CoCTaBIE€HNE YPAaBHEHU 10 YCIOBUIO 3a7a4u. Perenne TeKCToBbIX 3a1a4
C MTOMOUIBIO YPAaBHEHUH.
JluneiitHoe ypaBHEHHE C JBYMs TEepeMEHHbIMHM W ero Tpaduk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUN € JIByMs NEpEeMEHHbIMH. PelieHue cucreM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € MOMOILBIO CUCTEM YPaBHEHHUM.
DO yHKUUHA
Koopaunara Toukn Ha npsmoi. YucnoBble TpOMEXYTKU. PaccTosiHue Mexay AByMs TOUKaMU
KOOPJIMHATHOM MPSIMOHA.
[IpsimoyronpHas cucrema koopauHat, ocu OXwu Oy. Abcuucca W opaMHAaTa TOYKM Ha
KOOpIuHATHOU MiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. Utenuwe rpaduxon
peanbHbix 3aBucumocTteil. [lonstue pynkuuu. ['paduk dynkuun. CoiictBa pyHkuumii. JInnelinas
byukuus, e€ rpapuk. I'paduk Gynknuu y = [x|. ['paduueckoe pemieHne TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHWHBIX YPABHEHUN.
8 KUIIACC
Yucsia ¥ BBIYUCTICHUSA
KBanpatuslit kopeHb u3 uncia. [lousarue 06 upparnmoHaibHOM yucie. JlecaTuaHble TpuOIKeHus
UppalMoHaNbHBIX yucel. CBoHCTBA apuMETHUECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHUE K
MpeoOpa30BaHUIO YUCIOBBIX BHIPAKEHHUH M BEIYUCICHUSAM. J[eiCTBUTENbHBIE YHCIA.
Crenenb c 1eNIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHJapTHas 3alKCh YUCa.
AuredpanyecKkue BbIPaKeHH
KBagpatHblii TpEXuiieH, pa3ioKeHUE KBAIPATHOTO TPEXUJIEHA HA MHOKHUTEIIH.
Anrebpanueckast 1po0b. OCHOBHOE CBOWCTBO anredpanueckoi 1podu. CrokeHue, BHIUUTAHUE,
YMHOXEHUE, JIelieHne anredOpandecknx ApoOed. PamuoHanmpHble BBIpaXEHUS H  HX
npeobpa3oBaHue.



YpaBHeHusI 1 HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, hopMyia KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHI, CBOISIIMXCS K JMHEWHBIM M KBaapaTHBIM. lIpocreiimue apoOHO-panmoHaIbHbIE
YPaBHEHUS.

I'paduueckast wHTEpHpeTanus YpaBHEHHH C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IEpeMEHHBIMU. [[puMepsI pelieHus: CHCTEM HEJIMHEMHBIX YPABHEHUH € IBYMS
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a7a4 aNreOpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U UX cBOMcCTBA. HepaBeHCTBO ¢ 0fHOM NepeMeHHOU. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBeHCTBA ¢ OAHOM nepeMeHHOW. CUCTEMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM.

D yHKUUHA

[Tonsarue pynkuun. OGnacTh ONpeAeICHUs] U MHOXKECTBO 3HaueHul GyHKIuU. CriocoObl 3a1anus
(GyHKIMH.

I'paduk ¢ynxuu. Yrenue cBoiictB pyHkuuu no e€ rpadpuky. Ilpumepsl rpagpukoB QyHKIUH,
OTPAKAIOIINX PEATBLHBIE IPOLIECCHI.

OyHKINH, ONUCHIBAIOUINE MPSAMYIO U 0OpPaTHYIO PONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPaQUKH.
Oyuxuan Y = X2, y = X3, y = VX, y=|x|. [padrdeckoe pelreHie ypaBHEHNIH 1 CHCTEM YpaBHEHHA.
9 KITIACC

Yucsa v BbIYUCTICHUSA

PanmonanpHble 4Kcna, uppaMoHaIbHbIE YNCIIA, KOHEYHbIE U OECKOHEUHbIE JIECATUUHbIE JPOOU.
MHOxecTBO JeMCTBUTENbHBIX YHCEN, JACUCTBUTENbHBIE YUCIIa KaK OCCKOHEUHBIE NECATUUYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM JICHCTBUTENBHBIX YHCEN U
KOOPAMHATHOW MPSAMOIA.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(MeTHdecKre IeiCTBUS C IeHCTBUTEIbHBIMU YHCIAMU.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MTPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpubmmkEéHHOE 3HAUEHNE BETUYUHBI, TOYHOCTH Npuoamxenus. Okpyrienue uncen. [Ipukuaka u
OLICHKA PEe3yJIbTATOB BBIUYMCICHUN.

YpaBHeHHUs] U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pemenne ypaBHeHUN, CBOIAIINXCS K TMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMM, CBOIALIIMXCA K KBaJpaTHBIM. bukBanpaTHOE
ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUH TPETbed M 4YETBEPTOM CTENEHEH pa3joKEHHEM Ha
MHOKHUTEJIH.

Pemenne npoOHO-pallMOHAIBHBIX YypaBHEHMH. PelieHue TEKCTOBBIX 3a7ay aiaredpanyecKum
METOJIOM.

VYpaBHeHMe ¢ ABYMS IIEpEMEHHBIMU U ero rpaduk. Penienue cucrem JIByX JIMHEHHBIX ypaBHEHUH
C AByMs IIepeMeHHBIMU. Penienne cucTeM IByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpOH creneHu. I'paduueckas nHTepnpeTanys CUCTEMbl YPABHEHUH C IBYMS IEPEMEHHBIMH.
Pemienune TekcToBBIX 3a1au anredpandyeckuM crnocoOoM. YuciioBble HEpaBEHCTBA M UX CBOMCTBA.
Pelrenne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Pelenne cucTeM JIMHEMHBIX HEPABEHCTB
c onHoi nepemeHHoil. KBanpatHele HepaBeHcTBa. ['paduueckas nHTepHpeTalys HEPaBeHCTB U
CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMHU.

DyHKUUH

KBangpatnunas gynkius, e€ rpaduk u coiictsa. [lapabona, KoopAWHATH BepIIMHBI TapadoJIbl,
0Cb CUMMETpPUHU NapaboJIbl.

I'paduku Gyskmmit: y =kx, y=kx + b, y=k/x, y=x3, y=x, y = |x| , # ux cBoiicraa.
YuciioBble M0CJIEI0BATEILHOCTH U MPOrPECCUH

[lonsTHE YKCIOBOM TNOCIEAOBATENBHOCTU. 3aJaHHE IOCIEI0BATEIBHOCTH PEKYPPEHTHOM
bopmynoit 1 popmysoit N-ro useHa.



Apugpmernueckas U reomeTpuyueckas mnporpeccuu. @opmynsl N-ro YiaeHa apuMeTHueckoi u
F€OMETPUYECKOU NTPOrPECCUi, CYMMBI IIEPBBIX N WICHOB.

N300paxkeHue 4UICHOB apu(METHUECKOW M TEOMETPUYECKOM NpOTrpeccMii TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTU. JINHENHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  Pe3yJbTAThl OCBOCHHS ~ NPOTpaMMbl  y4eOHOTO  Kypca  «AxirebOpay»

XapaKTEepU3YIOTCS:

1) narpuoTnyecKoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKON MaTEMAaTHUKH, [IEHHOCTHBIM

OTHOIIEHUEM K JOCTHKECHUSM POCCUUCKMX MATEMATHKOB M POCCUUCKON MAaTeMaTUYECKOM

IITKOJTBI, K HCIIOJIb30BAHMIO 3TUX JOCTHIKEHHH B IPYTHX HAYKaX M MPUKIIAJIHBIX chepax;

2) Tpa’KIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpakJaHMHA ¢ pealu3allid €ro Ipas,

MPEACTABICHUEM O MAaTeMAaTHYEeCKHMX OCHOBAaX (PYHKIIMOHHUPOBAHUSI PA3JIMYHBIX CTPYKTYP,

SIBJICHUH, MPOTEAYP TPaxIAAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K

O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI

HayKH{, 0CO3HAHHEM BOXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B IEATEIILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTUYeCKOU

HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH

KU3HU JIJIS1 YCTIETHOW Tpo(deccuoHaIbHOM NEeATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHH,

OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHMs |

YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAITBHOMY U ACTETUYECKOMY BOCTIPUATHIO MATEMATUYECKUX OOBEKTOB,

3a/1a4, pelIeHuM, pacCyXI€HUH, YMEHUIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUS:

OpHUEHTAIINeH B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYYHBIX IPEJICTaBICHU 00 OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJII U OOLIECTBA, MOHUMAHUEM MaTeMaTH4YeCKON

HayKH Kak chepbl 4eJT0BeUeCKON eATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYMMOCTH IS Pa3BUTHS

LMBWIN3ALMH, OBJIAJCHUEM A3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYpOil KaK CPEIACTBOM

MMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMH HaBBIKAMH MCCIIEIOBATEIBCKON A TEIbHOCTH;

6) ¢pusnyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3/0POBbS H IMOIHOHAIBLHOIO

0J1aronmoJryymsi:

FOTOBHOCTBIO NPHUMEHSATh MATEMAaTHUUECKHE 3HAHUS B HMHTEpPECax CBOETO 3/I0POBbs, BEACHUS

310pOBOro o0pasza KU3HU (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U OTABIXA,

perynspHas ¢uznueckas aKTUBHOCTbH), c(hOPMHPOBAHHOCTBHIO HaBbIKa peduIeKCHH, MPU3HAHUEM

CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHME:

OpUEHTAIle Ha NpPUMEHEHUWE MaTeMaTHYeCKMX 3HAHWW JUId pelleHus 3agad B oOnactu

COXPaHHOCTH OKpYXKAIOIIEeW cpenabl, IUIAHUPOBAHUS IIOCTYIKOB M OLEHKHM HMX BO3MOXHBIX

MOCJICJICTBUI ISl OKpY>KaIoLIel cpefbl, 0CO3HAaHUEM TJ00aTbHOrO XapaKTepa SKOJIOTHYECKHX

po0JieM U MyTeil uX peuieHus;

8) amanTanys K U3MEHSIONMMCS YCJIOBHSM COIMAILHON M MPUPOIHON Cpeabl:

TFOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEAENEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCII€ YMEHUE YUUTHCS y IPYTUX

TOJIeH, MpuoOpeTaTh B COBMECTHOW JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIETEHIIUU U3

OTBITA IPYTHX;

HE0OX0IMMOCTHIO B (POPMHUPOBAHHUH HOBBIX 3HAHUI, B TOM Uncie GOpMYyIHUPOBATEH UJIEH, TOHATHS,

TUNoTe3bl 00 00BEKTax U SBIEHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH JCPHUIIUTHI

cOOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYALUIO KaK
BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIC pELICHUS W JCHCTBUS,
(dbopMynHpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.
METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcaibHbIE YueOHbIE JelCTBUS

ba3oBrble 1ornyeckue 1eHCTBHA:

. BBISIBJISITh M XapaKT€PU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS IOHATHM,
YCTAaHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIacCU(UKAIMHA, OCHOBAHHS JUII OOOOIIEHHS |
CPaBHEHUs1, KPUTEPUU IIPOBOIUMOTO aHAIN3A;

. BOCIIPUHUMATh, (OpPMYIHpPOBaTh U NpPeoOpa3oBbIBATH CYXKJIEHUS: YTBEPAUTENbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;
. BBISIBJISITh MaTEMaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeUMs B (hakrax,

JaHHBbIX, Ha6J'IIO}ICHI/I$[X n YTBCPKIACHUAX, npeajiaratb KpUTCPpUU JJIsL BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

. JIeNIaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKJIFOYEHHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;
. pa3bupath J0Ka3aTebCTBA MAaTEMATUYECKUX YTBEPXKIACHUM (IPSIMbIE U OT IPOTHUBHOTIO),

MIPOBOJIUTH CAMOCTOSTENIEHO HECIOJKHBIE IOKA3aTeIbCTBA MaTEMaTUUECKHUX (DAKTOB, BEICTPANBATh
apryMEHTaIlMI0, TPHUBOJIUTH TPUMEPHl H KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyxJIeHuUs;

. BBIOMpATh croco0 pemieHrs ydeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pereHusi, BBIOMpaTh HamOoJee TMOAXOIANINN C YU4ETOM CaMOCTOSTEIHHO BBIICIECHHBIX
KpUTEPHUEB).

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

. HCII0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUs, POPMYIUPOBAThH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUYHE, TPOOIEMY, CAMOCTOSITEIbHO YCTaHABIUBATh HCKOMOE U
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

. MPOBOJUTH IO CAaMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBIM SKCIIEpUMEHT,
HeOOJIbIIOE HCCIEAOBAaHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MAaTeMaTUYecKOoro OObBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;

. CaMOCTOSITENIbHO (POPMYIUPOBATH 000OIIEHNUS U BHIBOBI IO pe3yabTaTaM MPOBEAEHHOTO
HaAOJIO/ICHUS], UCCIIeI0OBAaHUs, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMI;

. MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIecca, a TAKXKE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanmeii:

. BBISIBJIATh HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAaHHBIX, HEOOXOAUMBIX AJIS
peleHus 3a/1auu;

. BbIOMpPATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPHIPETUPOBATh HH(OPMAIUIO
pa3UYHbIX BUJOB U (GOPM IPEICTABICHHUS;

. BbIOMpaTh (GopMy MpejcTaBiIeHUs MH(DOPMAIMK M WIIIOCTPUPOBATh pEIIaeMble 3a/1auu
cXeMaMH, AUarpaMMamH, HHOH rpadukoil 1 uX KOMOMHALIUAMU;

. OLICHUBATh HaJI&KHOCTh MH(GOpPMAIMU 1O KPUTEPUSM, IMPEJUIOKEHHBIM YUYHUTEIEM MWIIH

c(OpPMYINPOBAHHBIM CAMOCTOSTENIBHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

. BOCIPUHMMATh M (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBHM C YCIOBHAMM U LEIAMH
oOI1eHus, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIEHMs 3a]1a4l, KOMMEHTHUPOBATH ITOJY4E€HHBIN pe3yibTarT;



. B X0Jie 0OCY)XJIEHHS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI, MPOOIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJEM, HALIEJICHHBIE HA MOMCK PELICHMsS], CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHMSIMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyKMBaTh pa3jMuue U CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHUS;

. IIPEJICTABIIATh PE3yJbTaThl PELICHUS 33Jayd, SKCIIEPUMEHTAa, MCCIEAOBAaHUS, MPOEKTa,
CaMOCTOSITEIIEHO BBIOMPATh (POpMAT BBICTYIICHHS C YIETOM 3aJ1a4 MPE3CHTALNHN U 0COOCHHOCTEH
ayJIUTOpUH;

. [IOHUMAaTh U UCHOJb30BaTh IPEUMYIIECTBA KOMAaHAHOW U UHIUBUAYAIbHON pabOThI IPU
pelIeHnH y4eOHbIX MaTeMaTHYECKUX 3aa4;

. [IPUHUMATh 1I€Jb COBMECTHOH JEATEIbHOCTH, IIAHUPOBATh OpPraHU3alMI0 COBMECTHOM
paboThI, pacTipeieNsiTh BUIBI paboT, JOTOBAPUBATHCS, OOCYKIATh MPOLIECC U PE3yIbTaT PadOTHI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

. y4acTBOBATh B IPYNIOBBIX Gopmax paboThl (00CyXIeHUS, 0OMEH MHEHHUSIMHU, MO3TOBbIE
HITYpMbl M JIpYTHE), BBINOJHATH CBOIO 4acTh paOOThl M KOOPAWHUPOBATH CBOM JIEHCTBUS C
JPYTMMH 4YJI€HaMH KOMaHbl, OLIEHHMBAaTh KayecTBO CBOEro BKJaJa B OOIMIMHA HPOIYKT IO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHbIe AelicTBUS

Camoopranuszauus:

. CaMOCTOSITEJIbHO COCTABIIATH IJIaH, aTOPUTM pElIeHU 3aa4u (WM ero 4acThb), BHIOUpaTh
croco0 pemieHus ¢ Y4E€TOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OpMALIUH.
CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:

o BIIQJIETh CIOCO0AMHU CaMOIPOBEPKU, CAMOKOHTPOJIS TpOIecca U pe3ybTaTa pelIeHUs
MaTeMaTUYeCKOH 3a1aumu;
. MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH INPU PEIICHUH 3aJla4l, BHOCHUTH

KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMJIECHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

. OLIEHUBAaTh COOTBETCTBUE PE3yJbTaTa AEATENIBHOCTH MOCTABICHHOW IIENN U YCIOBHSIM,
OOBSICHATh MPUUYUHBI JOCTHIKEHHSI MJIM HEOCTUIKEHUS LIEIH, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY.

INNPEJMETHBIE PE3YJIbTATbBI

K koH1y 00y4eHus B 7 kjacce o0yqaromuiics MoJIyquT CIeIyOLIIe MPeIMETHbIE Pe3YIbTaThl:
Yucsa 1 BBIYUCITCHUS

BbInonHATE, codeTass yCTHbIE M INUCbMEHHblE NPUEMBI, apUPMETHUYECKUE JEHCTBUS C
panMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs] YUCIOBBIX BBIPAXKEHUI, NPUMEHATh pa3HOOOpa3HbIE CIIOCOObI U IMPUEMBI
BBIUMCIIEHUS] 3HAYEHUH JPOOHBIX BBIPAKEHUM, COAEpKAIIUX OOBIKHOBEHHbIE M JECATUYHBIC
Ipoowu.

IlepexoauThk OT 0AHOM (OPMBI 3aIKCH YKCEN K APYroi (mpeoOpa3oBbIBaTh JECATUUHYIO IpO0b B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSTMYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO
IpoOBb).

CpaBHUBATh U YIOPSAJOYMBATh PALIUOHAIIBHBIE YUCIIA.

OxpyryaTh ynca.

BBINOJIHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHWM, OLIEHKY 3HAYEHMH YHMCIIOBBIX
BBIPAKEHUI. BBINOJIHATE NEMCTBYS CO CTENEHSAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKY JEIMMOCTH, Pa3IoKEHNE Ha MHOKUTEIN HaTypaJIbHbBIX YHCEI.

PemaTte NpakTUKO-OPUEHTUPOBAHHBIE 3a/Jayd, CBSI3aHHbIE C OTHOLICHHEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YIbTAThl PELICHUS 33134
C Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.
AJaredpanyeckue BbIPaKeHHs



Hcnonp3oBarh anreOpanveckyrd TEPMUHOJIOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuania.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUH IPU 3aJaHHBIX 3HAUECHUSX IEPEMEHHBIX.
BbimonHATe mpeoOpa3oBaHUs LEIOTO BBIPAKEHUS B MHOTOWICH IPUBEICHHUEM I10J00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINoJIHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH, IPUMEHSThH
(dbopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh Pa3iokKEeHUE MHOTOUIEHOB HAa MHOXKUTEIM C IMOMOILBIO BBIHECEHUS 32 CKOOKH
o0IIero MHOXHUTENS, TPYIIHPOBKH CIIATAEMBIX, TNPUMEHEHUS (OPMYI COKpAIIEHHOTO
YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHUsl MHOTOYJIEHOB JJISl PELIEHUS Pa3lIMuYHBIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX ITPEJMETOB, U3 pealbHON MPAKTUKH.

Hcnonb3oBaTh CcBOICTBa cTeNeHEH ¢ HaTypalbHBIMU [OKa3aTelsiMU JJisi IpeoOpazoBaHUs
BBIPAXKCHUI.

YpaBHeHus1 U HePaBEeHCTBA

Pemrate muHEHBIE ypaBHEHUS C OJTHOM ITEPEMEHHON, IPUMEHSS PABUIIA IEPEXOAA OT UCXOTHOTO
YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sBiIsieTCs 1 YNUCI0 KOPHEM ypaBHEHUS.
[IpumensTh rpaduueckre MeTo bl IPH PEHICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.
[TonOupats mpumepbl map 4YHcell, SBJISIOMIMXCS PELIEHUEM JIMHEHHOTO YpaBHEHUS C JBYMS
MepEeMEHHbBIMHU.

Crpouth B KOOPAMHATHOHN IJIOCKOCTH T'paduK JMHEHHOTO ypaBHEHHS C JBYMS IE€PEMEHHBIMHU,
MOJIb3YACh TpauKOM, IPUBOIUTH PUMEPHI PEIICHUs YPaBHEHUSI.

Pemath cucteMbl IBYX JIMHEHHBIX YPAaBHEHHUH C IByMs MIEpEMEHHBIMU, B TOM YHCIIE TpapUUEcKu.
CocTaBnaTh U peniath JUHEHHOE YPAaBHEHHUE WJIM CHUCTEMY JIMHEWHBIX YPABHEHHUH IO YCIOBHIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIyYE€HHBIN PE3yNbTar.

D yHKUUHA

N3obpaxaTe Ha KOOPAMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKU Ha aIreOpanveckoM s3bIKe.
OtmeudaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJIWHATaM, CTPOUTH IpaduKu
nuHeWHbIX GyHKIuH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (YHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMH: CKOPOCTH,
BpeMsi, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTEIBHOCTh, BpeMsi, 00bEM paboThI.
Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[lonumarp rpadudeckuii crnoco® MpeacTaBiIeHUs W aHanu3a WHGOpMalWu, U3BIEKaTh U
HMHTEPIPETUPOBATH MHGOPMAIINIO U3 TpahUKOB peaibHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHniy o6y4yenus B 8 kiiacce 00yJaromuiics MoyduT CIEAYIOMINUe PeIMETHbIC PE3yIbTaThl:
Yucsia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayanbHbIE MIPEACTABICHUS O MHOYKECTBE JICHCTBUTENIbHBIX YUCEIN ISl CDAaBHEHMS,
OKPYTJICHUS M BBIYMCIICEHUH, U300pa)KaTh JEHCTBUTENIBHBIE YMCIIA TOUYKAMH Ha KOOPAMHATHOM
MPSIMOM.

[IpumeHsaTh MOHATHE apU(METHYECKOTO KBAJPAaTHOTO KOPHS, HAXOJIUTH KBAJpaTHBIE KOPHH,
UCTOJb3ys TNpPH HEOOXOJUMOCTH KaJbKYJIATOpP, BBINOJIHATH HpeoOpa3oBaHUS BbIpAXXEHU,
COJZIeprKalluX KBaJpaTHbIE KOPHHU, HCIIOJb3Yys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJBLIINX M MajbIX YHCET C TOMOLIbIO AECATHUHBIX Jpo0Oei U creneHei
yucna 10.

AuredpanyecKkue BbIPaKeHH

ITpuMeHsATh NOHATHE CTENEHM C LIEbIM IT0Ka3aTesIeM, BBINOJIHATL TPeoOpa3oBaHus BEIPAXKEHUH,
COJIEpKalIUX CTENEHU C LENBIM TIOKA3aTENIEM.

BBINONHATE TOX/IECTBEHHbIE MPeoOpa30BaHusl PAllMOHAIBHBIX BBHIPAXKEHUH Ha OCHOBE INPaBHII
JeWCTBUH HAJl MHOTOYJICHAMH U alnreOpanyecKuMHU ApoOsSMHU.
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PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTe mpeoOpa3oBaHMs BBIPAKEHUN Ui PELICHHUS Pa3IM4YHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHusI H HEPaBEHCTBA

Pemarp sMHeliHbIE, KBaJpaTHbIE YPaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOJAALIMECS K HUM,
CUCTEMBI JABYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEMIINE HCCIECNOBAHMS YPAaBHEHUN M CHCTEM YpPaBHEHMM, B TOM 4YHUCIE C
IIpUMEHEHHEM I'pauUeCcKUX IPEICTaBICHNN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CUCTEMA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

[lepexonuTh OT CIOBECHOW (OPMYIMPOBKH 3aJaud K €€ anredpandeckoil MOJENIN C IMOMOIIBIO
COCTaBJICHUSl ypaBHEHUS WM CHCTEMbl ypaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJY4eHHbIN pPe3ynbTar.

[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHHUS, OLIGHKH, pEIlaTh JIMHEHHbIE
HEpAaBEHCTBA C OJIHOM MEPEeMEHHONM M HX CHCTEMbl, JaBaTh TI'paUUYECKyl0 WILIIOCTPALNIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[loHumars ¥ HCNONB30BaTh (PYHKIMOHAIbHBIE MOHSTHUS M SI3bIK (TEPMUHBI, CUMBOJIMYECKUE
0003Ha4YeHUsI), ONPEEIATh 3HaUeHHE (PYHKIUU 110 3HAUYEHUIO apryMEeHTa, ONpeeNsiTh CBOWCTBA
¢byakmn o e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=k/ix,y=x2,y=x3,y=[x[,y= VX, OIIICHIBATH CBOICTBA YHCIOBON byHKIMY 110 €€ rpaduKy.
K xonIty 00y4ueHust B 9 kjacce 00yJaronuics MoayIuT CISTYIOIINE PEIMETHBIC PE3YIIbTATHI:
Yucaa v BbIYMCICHUS

CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAIIBHBIC U UPPALIMOHATIbHBIC YHCIIA.

BeimonHATe apudmernyeckue AEHCTBHA C palMOHAIbHBIMHM YHCJIAMH, COYeTas YCTHbIE U
IIMCBMEHHBIC ITPUEMBI, BBITTOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIAMU.

Haxonute 3HaueHMs cTeneHed ¢ LEeNbIMU IOKA3aTeIMA W KOPHEW, BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyrJATh NEHCTBUTEIBHBIC YWCIIA, BBINOJHATH NMPUKUIKY PE3YyJIbTaTa BBIYUCICHHUH, OLEHKY
YHCJIOBBIX BBIPAKCHHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHENHBIE M KBAaJIpAaTHBIC ypaBHEHWS, yPaBHEHUS, CBOJAIIMECS K HUM, IIPOCTEHIINE
IpOOHO-pallMOHATIbHBIE YPABHEHMSL.

Pemare cucteMbl IOBYX JIMHEWHBIX YPABHEHMM C JBYMs IIEPEMEHHBIMH M CHCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIACTCS JIMHEHHBIM.

Pemiare TekcTOBBIE 331a4 aNTreOpandecKuM criocoOOM ¢ MOMOIIBIO COCTaBIEHUS YpaBHEHUS WU
CUCTEMBI JIBYX YPABHEHUU C JBYMs IEPEMEHHBIMU.

[IpoBoauTe mpocTEdIINE MCCIEAOBAHUS YPAaBHEHMM M CHUCTEM YpPAaBHEHUH, B TOM 4HCIE C
IIPUMEHEHHEM IrpapUuecKuX MpeCTaBIeHUH (YyCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMaA
YpaBHEHUH PELIeHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoyee).

Pemare nuHelHbIe HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXaTh pellieHue HEpaBEeHCTB Ha
YHCIIOBOM NMPSAMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pematps cucTemsbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKJIIOYAIOIIME KBAJPATHOE
HEpPaBEHCTBO, M300pakaTh pEIIeHHEe CUCTEMbl HEPAaBEHCTB HA YUCIOBON MPSAMOM, 3alUCBHIBATh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELLIEHUH PA3IMUHBIX 3aa4.

DyHKUUH
PacnioznaBath (GyHKIHH H3y4eHHBIX BHUAOB. [lOKa3bIBaTh CXEMAaTUYECKH PACIIONIOKEHHE Ha
KOOPJIMHATHOMU IJIOCKOCTHU rpadukos byHKIII
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Buga: Yy = kx, y =kx+ b, y=kix,y=ax2 + bx+¢,y=x3,y= Vx,y= |X|, B 3aBHCHMOCTH OT
3Ha4eHUH K03()(UIIMEHTOB, OTIUCHIBATH CBOWCTBA (DYHKIIUHA.

CtpouTth 1 H300pakaTh CXeMaTHUECKU TpadUKu KBaJpAaTHUHBIX (PYHKIMH, ONMCHIBATH CBOWCTBA
KBaJPaTHYHBIX QYHKIUH MO UX rpaduxam.

Pacnio3naBare kBajgpaTHuHylo (yHKOHIO 1O (Qopmylie, MPUBOAUTH MPUMEPHI KBaJPATUUHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKH, TEOMETPUH.

YucoBble NOCI€A0BATEILHOCTH U NPOrPeccuu

PacrnioznaBath apupMeTHUECKYIO U T€OMETPUUECKYIO IPOTPECCUM ITPU Pa3HBIX CIIOCO0aX 3a/1aHusl.
BBIMONHATE BBIYMCIEHUS C HCIOJB30BaHHEM (opMyn n-ro uieHa apu(MeTHYecKoll wu
r€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YMCJIOBBIMU MOCJEIOBATEIBHOCTSIMH, B TOM YHCJE 3aJaud U3
peasibHOM JKHU3HHM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJOTHUIA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N Hammeropanue Kosmectso yacos DaeKkTpoHHbIe (HH(POBLIE)
n/ pa3aesioB U TeM
o0pa3oBaTejbHbIEe PecypChbl
n TpOrpaMmb! B KonrtpoJbHbie
cero
padoTsl
Yucna u bubmnoreka LIOK
1 BBIUHCIICHUSL. o5 1 https://m.edsoo.ru/7f415b90
PanmonanesHbie
qucia
) AnreGpanyeckue 97 1 brbmiorexa LIOK
BBIPAKEHHS https://m.edsoo.ru/7f415b90
5 VpaBHenus 1 2 . bu6mmoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
. KoopauHaTh! i y . bu6moreka [IOK
rpaduki. OYHKIAH https://m.edsoo.ru/7f415b90
; ToBTopenue u 6 . bu6moreka [IOK
0GO6IeHe https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO EuGimorexa ITOK
HACOB 1o | 102 > https://m.edsoo.ru/7f415b90
[TPOI'PAMME T '
8 KIIACC
Ne HaumeHoBaHue KosmnmuecTBo 4yacos JnexTponnbe  (WHBpPOBLIE)
pa3ieioB M TeM
n/n o0pa3oBaTe/ibHbIE pecypchl
TpOrpamMmbl B KonTpoabHbie
cero
padoThbI
Yucna u bu6moreka [IOK
1 BBIUHCIICHUSL. 15 0 https://m.edsoo.ru/7f417af8
KBagparubsle kKopHU
Yucna u bubnuorexa [JOK
) BBIUHCIICHUSL. ; 0 https://m.edsoo.ru/7f417af8
CreneHsb C LeJIbIM
MOKa3aTeleM
AnreOpanyeckue bubnuorexa LIOK
3 BBIPKCHHSI. 5 1 https://m.edsoo.ru/7f417af8
KBagpatusrit
TPEXWIECH
4 Anrebpandeckue 15 1 brbmorexa [IOK
BBIPAKEHISL. https://m.edsoo.ru/7f417af8
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Anrebpanveckas
1po0b
VYpaBHeHus u bubnmnoreka [JOK
5 HEPaBCHCTBA. 15 1 https://m.edsoo.ru/7f417af8
KBagparusie
ypaBHEHUS
YpaBHeHnus u bubnuoteka [JOK
HEPaBCHCTBA. https://m.edsoo.ru/7f417af8
6 13 0
Cucremsl
YpaBHEHUU
VYpaBHeHus u bubnuotexa [JOK
7 HEpPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af8
HepasencrtBa
DynKIwH. bu6mmoreka [IOK
8 | OcHOBHLIC HOHATHA 5 0 https://m.edsoo.ru/7f417af8
DyHKIHH. bubnuoreka [JOK
9 | Yienonie FaR— 9 0 https://m.edsoo.ru/7f417af8
10 TToBTopene i a . bu6moreka [IOK
0Go6IeHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB o | 102 5)
[TPOTPAMME
9 KJIACC
Ne HaumeHoBaHue KoumnuecTBo 4yacos JnexTponnbe  (WHBpPOBLIE)
pa3ieaoB M TeM
n/n o0pa3oBaTe/ibHbIE pecypchl
TpOrpamMmbl B KonTpoabHbie
cero
padoThI
Yucna u bu6moreka [IOK
1 BBIUHCIICHUSL. 9 0 https://m.edsoo.ru/7f419d08
JleiicTBUTENbHBIC
qucna
YpaBHeHusa u bubmuoreka [JOK
) HEPaBEHCTBA. 14 1 https://m.edsoo.ru/7f419d08
YpaBHEHUsI C OTHOU
IIEpEMEHHOM
YpaBHeHUs U bubnuorexa LIOK
HEpaBEHCTBA. https://m.edsoo.ru/7f419d08
3 14 1
Cucremsl
yYpaBHEHUH
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VYpaBHeHus u bubnmnorexka [JOK

4 HEPaBCHCTBA. 16 https://m.edsoo0.ru/7f419d08
HepasencrBa

bubmuorexa IJOK

5 | Oynxuum 16 https://m.edso0.ru/7f419d08
YucnoBele bubmnoreka LIOK

6 MOCJIEI0BATEILHOCT 15 https://m.edsoo.ru/7f419d08
u
[ToBTOpEHME, bubnuoreka [JOK

. 00o01IeHue, 18 https://m.edsoo.ru/7f419d08
cucreMarmu3sanus
3HaHUHI

OBUIEE KOJIMYECTBO

YACOB I10 102

I[MPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
MaremaTuka. Anrebpa: 7-il xiacc: 0a3oBblid ypoBeHb: yueOnuk / FO.H. Makapsiue, H.I'.,
Munmrok, K.W. Hemkos u np./ mox pexn. C.A.TensikoBckoro.- Mocksa: IIpocemenue, 2023
MaremaTnka. Anrebpa: 8- kiacc: 6a3oBwIid ypoBenb: yueOnuk / KO.H. Maxkaperues, H.I'.,
Munmrok, K.W. Hemkos u np./ mox pen. C.A.TensikoBckoro.- Mocksa: IIpocsemienue, 2023
MaremaTuka. Anrebpa: 9-i kmacc: 6a3oBbIid ypoBeHb: yueOHuk / FO.H. Maxkapeues, H.I'.,
Munmrok, K.W. Hemkos u np./ mox pen. C.A.TensikoBckoro.- Mocksa: IIpocsemienue, 2023
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
MaremaTuka. Anrebpa: 7-i kmacc: 06a30BbId ypoBeHb: yueOHuK / FO.H. Maxkaperues, H.I'.,
Munmrok, K.W. Hemkos u np./ mox pea. C.A.TensikoBckoro.- Mocksa: [Ipocsemenue, 2023
MaremaTuka. Anrebpa: 8- kmacc: 6a3oBwIid ypoBeHb: y4eOHuK / FO.H. Maxkapeues, H.T'.,
Munmok, K.W. Hemkos u ap./ mox pea. C.A.TensikoBckoro.- Mocksa: [Ipocserenue, 2023
MaremaTuka. Anrebpa: 9-i kmacc: 6a3oBbId ypoBeHb: y4eOHuK / FO.H. Maxkapeues, H.T'.,
Munmok, K.W. Hemkos u ap./ mox pea. C.A.TensikoBckoro.- Mocksa: [Ipocserenue, 2023
Anrebpa. Meroandeckue peKOMEeHIalny. 7 Kiacc: yaeoHoe rmocobue asis o01eo0pa3oBaTesbHbIX
opranmzaruii / H. I'. Munmrok, . C. lllneikoBa. — Mocksa: [Ipocsemnienue, 2022.
Matremaruka. Anreopa: 7—9-e Kiacchl: 0a30BbIH yPOBEHB: METOIUYECKOE TTOCOOHE K
npeaMeTHOM muHuK yueOHuKoB 1o anredpe 1O. H. Maxkaperuesa, H. I'. Mungiok, K. 1. Hemikoa
u ap./ — Mocksa: IIpocsemenue, 2023.
H. T. Munmrok, U. C. [llnsikoBa Anredpa. Pabouast rerpanp. 7 kiacc. B2 4
H. I'. Munmrok, U. C. llnsikoBa Anre6pa. Pabouas Tetpanp. 8 kinacc. B 2 4
H. T. Munmox, H. C. InsikoBa Anre6pa. PabGowas Terpamp. 9 wmacc. B 2 4
1O. I1. dynuaunsix, B. JI. Kponrays Anre6pa. TemaTudeckue TecThl 7 Kiiace
10. T1. AymauueH, B. JI. Kponrays Anreopa. Temarmdeckue tecThl 9 Kitacc KoxoB
B.1.Ypoku anrebpsr B 7 knacce: kH. s yuutens /B.M.JKoxos, JI.b.KpaiineBa— Mocksa:
[Ipocsemienue, 2022
KoxoB B.M.Ypoxu anreOpbr B 8 kimacce: kH. mis yuutens /B.M.XKoxos, I'.JI.KaprameBa —
Mockaa,lIpocBenienue,2022
KoxoB B.M.Ypoxku anrebper B9 kmacce: kH. miusa yuwrtens /B.M.JKoxos, JI.b.Kpaitnea —
Mockaa: IIpocsemenune,2022
10.H.Makapsrue, H.I'.'Munmiok, C.b.CyBopopa, WN.C.IlInbikoBa M3ydenue anreOpsl B 7-9
kiaccax — Mocksa: [Ipocsemenne,2022
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnunoreka [IOK https://m.edsoo.ru/7f415b90
bubnunoreka LIOK https://m.edsoo.ru/7f417af8
bubnuoreka LIOK https://m.edsoo.ru/7f419d08
http://school-collection.edu.ru Xpanunuine eauHON KOJUIEKIHU HMH(PPOBBIX 00pa30BaTEIbHBIX
pecypcoB
http://window.edu.ru/ DOnexTpoHHas OuOIMOTeKa Y4eOHHKOB M METOAMYECKUX
MaTepHaJIoB 1o aiaredpe.
https://fipi.ru/ ®denepallbHbII HHCTUTYT NIEAArornyeckux u3amepenni. OI'o
u 'BD no maremaruxke.

htj[pj/WindOW-edU-rU/ Karanor Poccuiickoro o6mieo6pasosarensHoro ITopraa mo
window/catalog anre6pe

http://www.school.ed  Karanor «O6pasosarenshbie pecyperr cetn MHTepHeT st
u.ru 001ero 06pa3oBaHusD.

http://catalog.iot.ru Karanor «IlIkosnbHbii STHAEKC» 110 anredpe.
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http://dfiles.ru/files/4l6pusdrp
https://fia.ucoz.net/UMK/algebra-tematich-testy-9kl-dudnicyn-krongauz_2011-.rar
https://fia.ucoz.net/UMK/uroki_algebry_v_8kl-zhokhov_v.i-2011-79s.djvu
https://fia.ucoz.net/UMK/izuchenie_algebry_v_7-9_klassakh_2011g.izd..zip
https://fia.ucoz.net/UMK/izuchenie_algebry_v_7-9_klassakh_2011g.izd..zip
https://fia.ucoz.net/UMK/izuchenie_algebry_v_7-9_klassakh_2011g.izd..zip
https://m.edsoo.ru/7f419d08
http://window.edu.ru/
https://fipi.ru/

https://resh.edu.ru/ab
out

https://mathlesson.ru/
node/890

https://uchi.ru/

http://school-
collection.edu.ru/

https://www.uchporta
L.ru/

https://www.zavuch.r
u/

https://infourok.ru/

http://www.pm298.ru
/

https://www.nehudlit.
ru/books/subcat350.ht
ml
https://nashol.me/kni
gi/
https://interneturok.ru
/

https://may.alleng.org
/edu/math.htm

https://foxford.ru/

locynapcTBennas oOpa3oBaTelbHas margopma
«Poccuiickas 31eKTpOHHAs 1IKOJIA

PelieHns TPEHUPOBOUHBbIX BapuaHToB A. Jlapuna OI'D no
MaTeMaTHuKe.

VYuu.py - oTeuecTBeHHas OHJIalH I1aTopma

Enunast xosmekius LHudposeix 00pa3oBaTebHBIX PECYPCOB
110 MaTeMaTHKe, II0 KiaaccaM, TemaMm 1 Y MK

Kosutekuust aBTOpCKHX NpEe3eHTalUil, YPOKOB U TECTOB,
KOHTPOJIBHBIX pa0OT M padOYMX IMPOTPaMM ISl YIUTEICH 110
MareMmatrke Marepuansl AJis OAr0TOBKH ydamuxcs k OI'D
110 MaTE€MaTHKE.

3aByu. Uudo. CaliT cOaepKUT METOAUYECKUE MaTepUaTbI
JUIS TIPENOIaBaHus aIreOphl.

WNudoypok. — Beaymumii o6pazoBarenbHblil nopTai Poccun.
MareMartuka: cipaBOYHHK (HOpPMYIT o anredpe
NeHudLit. DJIEeKTPOHHBIC KHUTH KaTeropuu

«MareMatuka.

VYuebuuku 1o anredpe 7-9 Kiacchl.

bubnnoTeka BuIe0-ypoKoB 1o anreope.

OO6pazoBarensHbie pecypcbl MHTepHera — Anrebpa 7-9
KJIaCCHI.

Omnnaitn-mkona @okcdoprt.
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https://resh.edu.ru/about
https://resh.edu.ru/about
https://mathlesson.ru/node/890
https://mathlesson.ru/node/890
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.uchportal.ru/
https://www.uchportal.ru/
https://www.zavuch.ru/
https://www.zavuch.ru/
https://infourok.ru/
http://www.pm298.ru/
http://www.pm298.ru/
https://www.nehudlit.ru/books/subcat350.html
https://www.nehudlit.ru/books/subcat350.html
https://www.nehudlit.ru/books/subcat350.html
https://www.nehudlit.ru/
https://nashol.me/knigi/
https://nashol.me/knigi/
https://interneturok.ru/
https://interneturok.ru/
https://may.alleng.org/edu/math.htm
https://may.alleng.org/edu/math.htm
https://foxford.ru/
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