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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POJIOJKEHUS 00pa30BaHUs U B IOBCEAHEBHOM kU3HU. Pa3zButue y oOyvaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MHBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3aINio, abcTparupoBaHue u
ananoruto. OOydeHume  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHue 3aa4 ABJISETCS peaan3aluen e TeIbHOCTHOTO MPUHITUIIA O0OYUECHHS.

[IporpamMmMa pa3paboTaHa B COOTBETCTBUHU C :

° deaepabHBIM -~ 3aKOHOM  oT  29.12.2012  Ne  273-®3  «O06
oOpazoBanuu B Poccuiickoit deneparumy;

o [lopsimkoM opraHW3alid W OCYIIECTBJICHHS 00pa30oBaTEeNbHOM
NESATEIBHOCTH IO OCHOBHBIM O0II€e00pa3oBaTEIbHBIM MPOrpaMMaM —
o0pa3oBaTeIbHBIM IIPOrpaMMaM HAYaJIbHOT'O OOIIETro, OCHOBHOTO OOIIIEro
Y CpeIHero 00IIero oopa3oBaHus;

o dbenepalbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbLHBIM CTAHIAPTOM
OCHOBHOI'0 001Iero oopa3oBaHusi, yTB. IpHKa3oM MuHoOpHayku Poccuun
ot 17.12.2010 Ne 1897 (manmee — ®I'OC OO0);

o dbenepanpHOl 00pa30BaTENIBHON MPOTPAMMON OCHOBHOIO OOIIETO

oOpasoBanusi, yTB. npukazom Munmnpocsemenns Poccun ot 18.05.2023
Ne 370;

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKUE
auHuu: «Hucna v BeIUUCIEHUSN», « AnreOpandeckue BhIpRXEHUs», « Y paBHEHUS U
HEepaBeHCTBa», «DyHkuuny. Kaxnas w3 3THX COJepKaTEIbHO-METOJUYECKUX



JVHUHA pa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJICHCTBYSI C
JpYrUMU ero JuHusiMd. B Xxoxe wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOAUTCS JOTHYECKU PACCYXKJaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHUBEpCAJIBHOTO MaTeMaTHdeckoro s3bika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Copnepxanve JuHUM «Yucina W BBIYHCICHUSD CIYXKUT OCHOBOM IS
JaIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroluxcs
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KWU3HU. PazBuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHUCIaMH, (HOPMHUPOBAHHUEM
IpEICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEpUICHHE OCBOEHHUS UHCIOBOM
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUM — «AJreOpandecKe BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JJIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYyNIUPYeTcs BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HaUYCHUE MAaTEMAaTHUKH Kak
A3bIKa JUISl TIOCTPOCHHUS] MaTeMaTUYeCKUX MOJEJNeH, OIMUCaHUs MPOIECCOB U
SBJIEHUN peampbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOASAT Takxke
JanbHeWIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca WH(GOpPMATUKH, ¥ OBJAJCHHWE HAaBBIKAMU
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CIOCOOHOCTEH K MAaTeMaTUIECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHAIBHO-TpadUUECKON JIMHUU HAIEJICHO Ha MOJyuYeHUe
OOyJaroIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaXKHEHIIEH MaTeMaTHU4eCKOW MOJeTu
JUISL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obumiectBe. M3yueHune martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIH30BATh PA3IMYHBIE BBIPA3UTENIbHBIEC CPEACTBA S3bIKA MATEMATUKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEACTABICHUM O POJIM MAaTEMaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IIaHy B 7-9 kjmaccax w3ydaercs Y4eOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COICpPKAHUS:



«Uucna © BBIUKACIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPaBHEHUS U

HEpaBEHCTBA», « DYHKIIUI.
Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce

— 102 gaca (3 ygaca B Henento), B 8 kimacce — 102 4gaca (3 yaca B Hemento), B 9

kiacce — 102 gaca (3 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMernyeckue JEHUCTBUS €
palMOHAJIBbHBIMU YHCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpelesieHrne, MpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE OIPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. Tpy OCHOBHBIE 3a/1aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycTrmble
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MIPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOTI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHelHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWMHOIO
YpPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHUU. COCTaBIEHHWE YpPABHEHHU IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHOe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU



cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHECHMUII.

DyHKIMHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynkmun. ['padux
dbynkuuu. CroiicTBa pynkuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dyakumu
y = [x|. 'paduueckoe pemieHre JMHEWHBIX YpPaBHEHWW W CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KIIACC

Yuciaa v BBIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUKCJIEHUSM. JIeiCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUs

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHUE, JEJIEHHE alreOpandeckux ApoOei.
PanronanbHbIie BhIpaXXEHHUS U MX TPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEeHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palMOHATEHBIE YPABHEHUS.

['padmyeckas uHTEpIIpeTalvs YpaBHEHUM C JIBYMSI IEPEMEHHBIMH U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEHHBIX YPaBHEHUH C IBYMs II€PEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk Pynkuuu. Yrtenue cpoiictB (yHkumu mo e€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPaBHCHUM.

9 KUIACC

KBaaparuynas pyHkuus

KBanpatuunas ¢yskuus, e€ rpaguk u cBoiictBa. IlapaOosa, KoopauHATHI
BEpIIMHBI MapaloJibl, OChb CUMMETpuM mapabonbl. OOjacTb ompeaeseHus Hu
MHO>KECTBO 3HaUeHU PyHKIMU KBagpaTHbIN TPEXUIIEH, pa3IoKEeHUE KBAIPATHOTO
TPEXWICHA HA MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMmepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW ImepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIMHA

I'padukn Gpyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , u ux
CBONCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U NIPOIPECCHU

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
pekyppeHTHO popMyoit u popmysiol N-To wieHa.



Apudmernueckas u reoMeTpudeckas mporpeccur. PopMynsl N-ro WieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
opaB, IMpPEICTaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJCHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUsI HAa MPOTSHKEHUHM BCEM JKU3HU MJIs yCHEIIHOM NpodeccruoHalbHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHON TPAEKTOPUH 00OpAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CPEICTBOM



MMO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEHUIIMMH HABBIKAMHU HCCJIEA0BATEIbCKON
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  00pa3a JKW3HH  (3J0pOBOE  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa,

7) 3K0JI0rH4YecKoe BOCIIMTAHME:

OpPUCHTAllMEX HA NMTPUMEHEHHE MATEMATUYECCKUX 3HAHUM U1 PEIICHUS 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBHM JIsi OKPYXAIOWIECH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX PelICHHUS;

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMiO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOUUHA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIY TMOHATUIMH, (POPMYIHPOBATH
ONPEAECICHUS] TOHATUM, YCTAHABIMBATHh CYIIECTBEHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUCHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOTI0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTU4YecKuX (PakToOB, BBICTpPaUBaTh APrYMEHTALMIO, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh Ccroco0 pemieHuss y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIICIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUUE, MpoOIemMy,
CaMOCTOSATENILHO YCTAaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECIOKHBIM
AKCTIICPUMEHT, HEOOJIBIIIOE  HMCCIEOBAHUE 110  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEIEHHOTO HAOJIOECHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HU30BITOYHOCTh HH(OpPMalMM, IAHHBIX,
HEOOXOUMBIX JJIsl pEeUICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HHGMOPMALMM U HIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpaMMaMi, HWHOM Trpadukod U uX
KOMOMHAIIMSIMHU;



OLICHWBATh HAAEKHOCTh WH(GOPMALMK TO KPUTEPUSIM, MPEITI0KECHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JUajiora, OOHapy>KMBaTh pa3iMuvMe U CXOJICTBO IO3WIIHM, B
KOPPEKTHOU PopMe (HhopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
NOHMMATh W HUCIOJB30BaTh  MPEUMYIIEeCTBA  KOMaHIHOM U
WHIUBUIYyAIbHOW pabOThl TIPU pelIeHUH YYEeOHBIX MaTeMaTHYEeCKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0CyXIaTh MPOLIECC U pe3yybTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax pabotsl (oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

BJIaJCTh criocobamMu CaMOIIPpOBEPKH, CAMOKOHTpPOJIA  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PEIICHUH
3a7a44, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSM, OOBSCHATh NPUYMHBI JOCTHKEHUS WU HEJOCTHXKECHHUS LIEIIH,
HAXOAWTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 KkJjacce OOydYarolMiiCsi TMOJYYUT CIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYMCICHUS

BbINONHATG, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBUS C PAallMOHATIbHBIMU YUCIIAMU.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh Pa3zHOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpKAILUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMHMCH YUCEN K APYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJIsTh Yuca.

BBINONHATE TPUKUAKY U OLEHKY pE3yJIbTaTa BIUUCICHUN, OLIEHKY 3HAYEHUU
YHUCJIOBBIX BBIPAXEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JECJIMMOCTH, pa3JIO)KEHHWE Ha  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMU, HWHTEPIPETHPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxoauth 3HaueHus OyKBEHHBIX BBIPQKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

Bomonusate  mpeoOpa3oBaHHsl  LIEIOTO  BBIPAKEHUS B MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX CIaraéMbIX, PACKPBHITUEM CKOOOK.



BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IIOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIUPOBKU  CIaraéMsiXx,
npuMeHeHus (POPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB U1l PELICHMS Pa3jNYHbIX 3a]1ad
U3 MAaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
peoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pewats JIMHEWHBIE YypaBHEHUS C OJHOM IIEPEMEHHOMW, NPUMEHsA IIpaBUIIa
IIepexXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. [IpoBepsATs, sABIseTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PEIICHUU JIMHEWHBIX YPABHEHHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YPAaBHEHUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTU TIpadUK JHMHEHHOTrO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, NPHUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHMUS.

Pemats cuctemsl IBYX JINHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CUCTEMY JIMHEMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 I1OJIyYEHHBIN pe3yJIbTar.

DyHKIUU

N300pakath HA KOOPAUHATHON MPSMOI TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YHCIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUU y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJWYECTBO, CTOMMOCTB,
IIPOU3BOJUTENIBHOCTb, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBIECHUS U aHaIu3a UH(poOpMaluH,
U3BJIEKATh U MHTEPIPETUPOBATH MH(POPMALIHIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HayaJdbHBIE IMPEACTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX
Yyucel JJis CPaBHEHUsS, OKPYTJICHHS U BBIUUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YHMCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAJAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEU.

Hcrnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpAKEHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TO0KA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BhITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu JApOOsIMHU.

PacknanpiBaTh KBaJIpaTHBIM TPEXUICH HA MHOKHUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAKESHUM JJIsI PEIICHUST Pa3IMUHbIX 3a/7a4 U3
MAaTEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS U PALMOHAIBHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHNEM TpaduuecKnx mpeIcTaBlieHnil (yCTaHaBIUBaTh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIA C TIOMOIIBK) COCTABJICHUSI YPABHECHUSI WJIM CHUCTEMBl YpPaBHEHMWIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpaUYecKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[loHumaTh ¥ KCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OINpelessITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.



CtpouTts rpaduKy 2JIeMEeHTapHbIX (PYHKIMNA BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  pPalMOHAIBHBIMH —UYHCIAMH,
coueras YCTHbIE W TUCHbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUSA C
UppalMOHATBHBIMU YHCIIAMHU.

Haxonuth 3HadeHHs] CTENEHEW C I1eNbIMU TIOKa3aTels MU U KOpHEH,
BBIYHCIIATH 3HAYCHUS YUCITIOBBIX BRIPAKCHHIM.

OKpyrasiTe JEWCTBUTENbHBIE YHCIA, BBIIOJHIATh MNPUKUIKY pe3yibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHEWHbIE W KBaJpaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOMSIIHUECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIbHBIE YPABHECHHSI.

Pemate cucrempl ABYX JIMHEMHBIX YPaBHEHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpaundeckuM CrHocoO0OM C  MOMOIUIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUN C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPaBEHCTBA, H300paxarh
pelieHrue HEPABEHCTB HAa YHUCIIOBOW MPSIMOM, 3alMChIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIUChIBATh PEILIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPHU PEIICHUN PA3TUYHBIX 3a71a4.

DOyHKIUU

Pacnio3naBaTh (yHKUMH W3y4eHHBIX BUIOB. [loka3biBaThb CXeMaTHUECKH
pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIwmil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3, y=1x, y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.



CtpouTs U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX IpaduKaM.

Pacno3naBaTh kBaJpaTUuHyr0 QYHKIUIO 110 (GOpMYyJie, IPUBOJIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPeCCHU

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOTPEecCUd Npu
pa3HbIX CrIOcO0ax 3aaHus.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyN n-ro 4jeHa
apu(pMeTHyeCcKo U reOMeTpUUYECKON MPOrpecchii, CyMMbI IIEPBHIX N UJIEHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKaMU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pemate 3a7aun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEaIbHOM >KU3HU (C UCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue | KosnuecTBo yacos DJIeKTPOHHbIE
Ne pa3aesioB u (undposbie)
Konrpoabnbie | IlpakTHyeckue
n/m| TeM Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
NPOrpamMMbl pecypchl
IToBTOpEHUE.

1 Bripaxxenusi. 24 1 bubmuorexa [JOK
Toxnectsa. https://m.edsoo0.ru/7f415b90
YpaBHeHus.

bubmnoreka IIOK
2 o 13 1
YHII https://m.edsoo.ru/7f415b90
3 }(Ij:: He:):b;bIM 11 1 bubmmorexa LIOK
P https://m.edsoo0.ru/7f415b90
MOKa3aTeiemM
bubmuorexa [JOK
4 M 17 1
HOTORICHE! https://m.edsoo0.ru/7f415b90

5 Dopmytet 20 1 bubmmorexa [JOK
CORPAIIEHHOTO https://m.edsoo.ru/7f415b90
YMHOXKEHHUS

6 JfI/I;II:TIiII\-I/III:IIX 12 1 bubmmorexa LOK

© N https://m.edsoo.ru/7f415b90
ypaBHEHUH
bu6mmoteka [IOK
! HosToperine > https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pas3je/ioB U TeM Konrpouabnsie | IIpakrnuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMmslI padoThI padoThI
pecypcsl
IToBTOpEHUE.
1 PammonanbsHbIe 26 1 bubmorexa LIOK
B https://m.edsoo.ru/7f417af8
npobu
5 KBanpatubie 18 1 bu6mmoreka [JOK
KOPHH https://m.edsoo.ru/7f417af8
3 KBanpatHbie 29 1 bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
4 YucaoBwle 19 1 bu6mmoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f417af8
Crenens ¢
5 BN 1 1 bubnmuoreka [JOK
He https://m.edsoo.ru/7f417af8
MoKa3aTeseM
6 DIIeMEHTHI 4 1 bubnuotexa [JOK
CTaTHCTUKH https://m.edsoo.ru/7f417af8
10 IToBTOpEHME U 9 bub6nuorexa [IOK
00o01IeHne https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOB IIO 102 0 0
I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmenoBanmue
(undposbie)
n/ | PpasiesioB U TeM Becer | Konrpoasusl | IIpakruyeckn
oOpa3oBaTe/ibHbIE
I NporpamMmmsbl 0 e padoThI e padoThl
pecypcbl
[ToBTOpEeHue n bubmmoreka [IOK
1 KBaJIpaTU4HAs 25 1 https://m.edsoo.ru/7f419d
byHKIHs 08
VYpaBHeHus u bubmuorexa [JOK
2 HEpPaBEHCTBA C 14 1 https://m.edsoo.ru/7f419d
OJIHO IepeMEHHON 08
Y
Hfa;;i{cii;c bubnmnoreka HOK
3 P 16 1 https://m.edsoo.ru/7f419d
JBYMSI
08
MePEMEHHBIMHU
Apudmerndeckas u bubnmnoreka HOK
4 reoMeTpHYecKast 15 1 https://m.edsoo.ru/7f419d
pOrpeccuu 08
YucnoBbie bu6nuoreka [IOK
5 [IOCJIEI0BATEILHOCT 15 1 https://m.edsoo.ru/7f419d
1 08
[ToBTOpEHME,
o6 bubmuoreka [JOK
6 ODODIIEHHE, 17 1 https://m.edsoo.ru/7f419d
CUCTEeMaTH3aIIHs
y 08
3HAHUU
OBILIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
















YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» AnreGpa, 7 knacc/ MakapsriueB FO.H., Munnatok H.I'., Hemmko K.W. u npyrue
2022r, AxunonepHoe oomecTBo «M3narenbctBo «IIpocBemenuey

KVM no anrebpe k yueOnuky Maxkaperuesa FO.H.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
yueOHuKH 1o anredpe 7-9 knaccel MakapsrueB FO.H. 2022r
KWM no anrebpe k yueOnuky Makaperuesa FO.H. 2022r

[Tocobue pist moarotoBku yuanuxcs k OI'D noxa penakiueit Amenko U.B.

2023r

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/

https://nsportal.ru/,

https://infourok.ru/.






