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IHHOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMSA: OHa
o0ecrieynBaeT M3y4eHUE IPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMaHHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO Ui MPOAOJDKEHUS 00pa3oBaHUS U B IMOBCEJHEBHOH KHU3HH.
Pazputue y oOy4aromuxcs HaydHbIX HpPEACTABICHUH O MPOUCXOKIEHHUM M  CYLIHOCTH
asireOpandyeckux abcTpakiyii, cnocode oTpakeHHsI MaTEMaTHUECKON HayKOH SIBIEHUI M MPOLEeCcCOoB
B Ipuposie MU OOIIeCTBE, POJIM MATEMATHYECKOrO MOJEIMPOBAaHUS B HAyYHOM IIO3HAHUU U B
IIPAaKTUKE CHOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KaueCTB MBIIUICHUS,
HEOOXOIMMBIX U aJanTallud B COBpPeMEHHOM nudpoBoM obmectBe. M3ydeHue anreOps
o0ecreynBaeT pa3BUTHUE YMEHHsS HAOIIONATh, CpAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHA M
BBIBOZIBI, (opMynupoBarh yTBepkaAeHusA. OcBoeHHE Kypca anreOpel oOecreyrBaeT pa3BHTHE
JIOTMYECKOTO MBILIUIEHUS] OOYyJarolUXCs: OHM MCIOJIB3YIOT JAEAYKTUBHBIE M HMHIYKTHUBHBIE
paccyxaeHus, 0000I1eHe U KOHKpeTH3aluioo, abcTparupoBanue u aHanoruto. OOydeHue anredpe
IpernonaraeT 3HauYuTeNbHbIH 00BEM CaMOCTOATENBHOM NEATENIbHOCTU OOYYaroLUXCs, MOATOMY
CaMOCTOSITENILHOE PELICHUE 3a/a4 SABJISIETCS peaan3aluell AeaTebHOCTHOIO IPUHLUIA 00yYeHHUS.
B cTpykType mporpammbl yueOHOro Kypca «AnreOpa» il OCHOBHOTO 0OIIero ooOpa3oBaHUS
OCHOBHOE MECTO 3aHHMMAIOT COJIEP)KATEIIbHO-METOANYECKHE JIMHUU: «Yucaa U BBIYUCICHUSY,
«Anredpanyeckue BBIPAXKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuum». Kaxpas uz sTHx
COZIepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAeTCAd Ha MPOTSKEHUU TPEX JIET M3y4eHUs Kypca,
B3aUMOJICHCTBYS C JPYTMMHU €ro JHMHUAMU. B Xone u3yueHHs ydeOHOro Kypca oOydarommmcs
IIPUXOAUTCS JIOTHUECKH PACCYXKIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M C
3TUM B TMporpamMmy y4yeOHOro Kkypca «Anredpa» BKIIOUYEHbl HEKOTOPblE OCHOBBI JIOTHKH,
MIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHueCcKoro o0pa3oBaHus U CIIOCOOCTBYOIINE
OBJIaJIEHUIO 00YYarOIMMUCS OCHOB YHMBEPCAJIBLHOTO MaTeMaTHYeCcKoro sizbika. CoepikaTebHON U
CTPYKTYPHOUM OCOOCHHOCTBIO Yy4eOHOro Kypca <«AJredpa» SBISIETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Conepxanne nMHUM «Yucna U BBIYUCIEHUS» CIY)KUT OCHOBOM Ui JajdbHEHILIEro M3ydyeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y 0OyUYaIOLIUXCS JOTMUYECKOTO MBIIIIEHUS, (OPMUPOBAHUIO
YMEHUSI TI0JIb30BaTbCs AaJIrOpPUTMAMM, a TakkKe TMPHOOPETeHHI0 NPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX JJIsl TIOBCEIHEBHOW >XM3HHU. Pa3BUTHE MOHATUS O YHUCIE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHUs CBA3aHO C PAllMOHATBHBIMU M UPPALIMOHAIBHBIMU YHCIaMU, (POPMUPOBAHUEM
IIPEJICTABICHUNA O NEHCTBUTEIBHOM UMCIIE. 3aBEPIICHUE OCBOEHHUS YHMCIOBOW JMHMM OTHECEHO K
cpenHeMy o01eMy o0pa30BaHUIO.

Conepxanue AByX anreOpanyeckux JIMHUN — «AnreOpandeckue BhIPAXXEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CIIOCOOCTBYeT (POPMHUPOBAHHMIO Yy OOYyYaIOUIMXCS MaTeMaTHYeCcKOro arnmapara,
HEOOXOMUMOro JuIs pelleHus 3aJad MaTeMaTHKH, CMEXHBIX TPEeAMETOB U MPaKTHUKO-
OpPMEHTUPOBaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0Imero oOpa3oBaHHs Yy4eOHBIH Marepuan
IPYNIUPYETCS BOKPYr pPALMOHAJBHBIX BBIpaXEHUH. AnredOpa JAEMOHCTpPUpYET 3Ha4YECHUE
MaTeMaTUKH KakK $3bIKa IS MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH, ONHCAaHUSA IPOLECCOB U
SBJICHUN peajbHOro Mupa. B 3amaum oOyueHus anredOpe BXOAAT TaKkKe AajbHEWIIee pa3BUTHE
QJITOPUTMHUYECKOTO MBIIIJIEHNS, HEOOXOIMMOr0, B YaCTHOCTH, JJIs1 OCBOEHUs Kypca MH(OPMATHKH,
U OBJIQJICHUE HaBBIKAMHU JCOYKTUBHBIX paccyxiaeHuil. IIpeoOpa3oBaHue CHUMBOIBHBIX (OpPM
CroCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CITOCOOHOCTEH K MaTeMaTuueCKOMY TBOPUECTBY.



Conepxanve (QyHKITMOHATBHO-TPAPUUYCCKOM JIMHUM HaIleJIEHO Ha TMOJy4YeHUE OO0YyJarouuMUCS
3HaHUW O (YHKIMSIX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJETH JJisi OMHMCAHHUS W UCCIICIOBAaHUS
pa3sHOOOpa3HBIX TMPOIECCOB M SIBICHHM B Tmpupoie U oOmectBe. M3ydenue marepuana
CIOCOOCTBYET DPAa3BUTHIO y OOyYarOIIMXCS YMEHHUS HCIIONb30BATh PAa3IMYHBbIC BBIPA3HTEIbHbIC
CpeicTBa sI3bIKa MAareMaTUKU — CJIOBECHBIC, CHMBOJIMYECKHE, TpauuecKkue, BHOCUT BKIJIAJ B
dbopMupoBaHue NPEACTABICHUIN O POIM MaTeMATUKU B PA3BUTUU IIUBIIIU3ALMH U KYIbTYPHI.
CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wm3ydaeTcs Y4YeOHBIM Kypc «Anredpay, KOTOPBIH
BKJIIOYAeT  CIEAYIOLIME OCHOBHBIE pa3ienbl  coaepkaHus: «Yucnma W BBIYMCICHUSY,
«AnredpanyecKkue BHIPAKEHUSY, «YPABHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yueOHoro xypca «Anredpa» st yuenuka 8 kiacca J| T'opronosa Jlemuna oTBoauTcs
68 yacoB (2 yaca B HE/IEIIIO).

COAEP)XAHNE OBYUEHNA

Yucna v BbIYMCICHUA

KBanparublii kopenb u3 yucina. [lonsarue 06 uppanuoHanbHoM uucie. JlecsaTuyHble NpUOIMKeHUs
uppalnroHanbHbIX uyucen. CBoiicTBa apu(METHYECKUX KBAJIpaTHBIX KOPHEH M HMX NPUMEHEHHUE K
peoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUH U BBIUMCIICHUAM. JleiCTBUTENbHBIE YUCIIA.

Crenens ¢ enbIM nokaszareneM U €€ cBoiicTBa. CTaHaapTHas 3allUCh YHACHA.

Auredpanyeckue BbIpasKeHHUs

KBanparHblil TpéxuiieH, pa3iokeHne KBapaTHOTo TPEXUJIeHa Ha MHOKUTEIIH.

AnreOpandeckas npoOb. OCHOBHOE CBOMCTBO aireOpamdeckoi npobOu. CroxeHHe, BbIUUTAHHE,
YMHOXXEHHUE, JeJIeHHe anredpanueckux Apooeil. ParrionaabHble BEIpaXKeHUs U UX TpeoOpa3oBaHue.

YpaBHeHUs1 M HepaBeHCTBA

KBanparHoe ypaBHeHHe, GopMyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHMH, CBOJAIIMXCA K JMHEHHBIM M KBaapaTHeIM. [Ipocreiimine apoOHO-palioHalbHBIE
YPaBHEHUS.

I'padmueckas MHTEpIIpeTaLUsl YPAaBHEHUN C AByMs MEPEMEHHBIMU U CHCTEM JIMHEWHBIX ypaBHEHUN
C IByMs TniepeMeHHbIMH. I[lpumMepsl penieHus: CUCTEM HEIMHEMHBIX YypaBHEHUH C JABYyMs
MIEPEMEHHBIMH.

Pemenre TekcTOBBIX 3a/1a4 aredpandeckuM crocoOoMm.

UucnoBble HEpaBEHCTBA M MX CBOWCTBAa. HepaBeHCTBO ¢ OmHONW mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEHbIE HEpaBeHCTBA ¢ OJHOW nepeMeHHON. CHcTeMbl JTUHEHHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHOM.

DyHKIUH

[Tonsarue ¢pynkuuu. OOnacTh onpeneneHuss 1 MHOKECTBO 3HaueHUl (yHKuuu. CrnocoOsl 3a1aHus
GyHKIMH.

I'padpux ¢ynkuuu. Urenue cBoiicTB QyHkuuu no e€ rpaduxy. Ilpumepsl rpapukoB ¢GyHKIMH,
OTPaXKaOIUX peajbHbIe MPOIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPONOPIHOHAIbHbIE 3aBUCUMOCTH, UX T'pa(UKH.
QOyHKIUUA Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA INTPOTPAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJIbTAThl OCBOSHUS IPOrPaMMBbI YIeOHOTO Kypca «Anredpay XapaKkTepu3yroTCs:
1) naTpuoTnvecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaruKH, LIEHHOCTHBIM
OTHOIICHUEM K JOCTH)KEHUSIM POCCUHCKHAX MAaTEeMaTHKOB M POCCUHCKONW MaTeMaTU4eCKOM MIKOJIbI, K
WCIIOJIB30BAaHHIO 3TUX JAOCTIDKEHHUI B APYIHX HAyKax M MPUKIAJIHBIX cepax;

2) rpasKIaHCKOoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHINOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3aldd  ero  IMpa.,
MPEJCTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
MPOLIEAYp TPakIaHCKOro obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ITUYCCKUX HpO6JIeM, CBA3AaHHLIX C NPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KGHI/If/'I HAayKH, OCO3HAHUCM
BAXXHOCTHU MOPAJIbHO-3TUYCCKHUX ITPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) Tpy10BO€ BOCIIMTAHME:

YCTaHOBKOM Ha aKTUBHOE y4yacTHE€ B PCUICHHMHM MPAKTUYCCKUX 3a7a4 MaTeMaTHYeCKON
HAIPaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MAaTEMaTHYECKOrO OOpa3oBaHMs Ha MPOTSHKCHUU BCEH
KHU3HHU JIJIS YCHEIIHOW MPOo(ecCHOHaIbHON JESITEIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHbBIM BI>I60pOM N IMOCTPOCHUCM HHI[HBHI{yaJIBHOﬁ TPAaCKTOPUU 06p3,30BaHI/I$[ U )KU3HCHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTHIO K 3MOLMOHAIBLHOMY M 3CTETHUECKOMY BOCIPHATHIO MAaTeMaTHYECKHX OOBEKTOB,
3a/iau, perieHu, pacCcyKIeHIH, yMEHHUIO BUIETh MaTeMaTHUeCKIe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HIEeHHOCTH HAYYHOIO MO3HAHUS

OpHUEHTAIMEeH B IeATETHbHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, MPHUPOJIbI M O0IIecTBa, MOHMMaHHWEM MaTeMaTH4eCcKOn
HayKd Kak cepbl 4emoBeUeCKO NesSATENbHOCTH, ITAloB €€ Pa3BUTHUS M 3HAYMMOCTHU IS Pa3BUTHS
OUBUIN3alIUN, OBJIIAACHUCM S3BIKOM MAaTr€MaTHUKU N MaTreMaTu4eCcKoi Ky,HI)TypOI‘/’I KaK CpCaACTBOM
IMO3HaHWA MHpPa, OBJIaJICHUEM HpOCTeI\/JIIHI/IMI/I HaBbBIKAMU HCCJ’ICI[OB&TCJ'II)CKOﬁ JACATCIIbHOCTH,

6) puzuyeckoe BOCIUTAHUE, (POPMHUPOBAHHE KYJIBLTYPHl 310POBbSi W IMOIMOHAJIBLHOIO
0J1aroNmoJIyYHus:

TOTOBHOCTBIO TPHUMEHATH MareMaTHuecKHe 3HaHUS B MHTEpecax CBOETO 3/I0POBbs, BEICHUS
3I0pPOBOTO 00Opa3a >KU3HU (3AOPOBOE MHUTAaHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH U OTABIXA,
perynsipast (u3nuUecKkas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO e MpaBa JIPYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHME:

OpHeHTaHHeﬁ Ha TIPUMCHCHHEC MAaTCMaTUYCCKUX 3HaHUHU i1 peUICHUA 3aJda4 B oOacTu
COXPAHHOCTH OKpPYKAIOIIeH Cpeapl, IJIAaHUPOBAHUS TIOCTYIIKOB M OIEHKH HMX BO3MOYKHBIX
MOCTIEICTBUI IS OKPYXKArOIIeH Cpenbl, OCO3HAaHWUEM IJI00ATFHOTO XapaKTepa HSKOJIOTHYECKUX
mpoOsieM U MyTel UX peuIeHus;

8) amanTanus K N3MEHSIIOIIMMCSI YCJIOBHSIM COIHAIbHOI M IPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHSIX HEONMPEISIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTHU YCpPC3 MPAKTUUYCCKYIO ACATCIBHOCTb, B TOM YHCJIIC YMCHHC YYUTHCA Yy APYIrux
JONeH, MpUoOpeTaTb B COBMECTHOW NESITETHLHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMU W3
OTIBITA APYTHX;



HEOOXOIMMOCTBIO B ()OPMHUPOBAHUH HOBBIX 3HaHUI, B TOM uHcie (GOpMYyIUpOBaTh UAEHU, MOHITHS,
runore3sl 00 0O0BEKTax W SABJICHHUAX, B TOM 4YHCJE paHee HEM3BECTHBIX, OCO3HABATh JAC(HUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE pa3BHUTHUE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPHUHHUMATh CTPECCOBYIO CUTYALMIO Kak
BBI30B, TpEOYyIOIMil KOHTPMEp, KOPPEKTHPOBAaTh IPHHUMAeMble pEIICHUS U JCHCTBUA,
(GbopMyIUpOBaTh U OLIEHUBATh PUCKH U MOCIENCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3naBaresbHbIe YHHBepCcaJIbHbIE YUeOHbIe NelCTBUS

Ba3zoBble jornueckue geiicTBuA:

. BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKM MAaTeMaTHUECKUX OOBEKTOB,

MOHATHUHN, OTHOLIEHUH MEX]ly HOHATHAMM, POPMYIUPOBATH ONpPE/ENEeHuUs TOHATUH, yCTaHABIUBATh

CYIIECTBEHHBIN IMpPHU3HAK KiacCU(UKAILMM, OCHOBAHUS i 0OOOILIEHUS U CpaBHEHUS, KPUTEPUU

IPOBOAMMOTO aHAJIN3A;

* BOCIPUHHUMATh, (OPMYJIUPOBaTb U MpPeoOpa3OBHIBATh CYXKJIEHUS: yTBEPAUTEIbHBIE U
OTpHULATEIbHbIE, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHbIE;

* BBIABJISITH MaTeMaTUyeCcKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYUS B (paKTax, JaHHBIX,
HAOMIONCHUAX W YTBEPXKACHUSX, Mpemiararb KPUTEPUW ISl BBISIBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHIA;

* JfenaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

* pa30upaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (TMpsiMblE W OT MPOTHBHOIO),
IPOBOAMTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JIOKa3aTelabCTBa  MaTeMaTHYeCKUX  (hakKToB,
BBICTpaMBaTh AapryMEHTAIlUI0, TMPUBOJAUTH MpPHUMEPHl M KOHTPIpPUMEPBI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh crnoco0® perieHus y4yeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapMAHTOB pEILEHUS,
BbIOMpaTh HanboJee MOAXOAAIIUI C yUETOM CaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3zoBble ucciienoBaresibckme qeicTBUA:

. UCIOJIb30BaTh BOMPOCH KaK HCCIIEA0BATEIbCKUI WHCTPYMEHT MO3HaHUs, (opMynupoBaTh

BOIPOCHI, (PUKCUPYIOIIUE MPOTHBOPEUHE, MPOOIEMY, CAaMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE U

JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHE;

* TPOBOJAUTH IO CAMOCTOSITENILHO COCTaBIEHHOMY IUIAHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOIbIIoe
UCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MareMaTud4eckoro oObeKTa, 3aBHCHUMOCTEN
00BEKTOB MEX1y COOOM;

* CaMOCTOSTEeNIbHO (hOpMyaHpoBaTh OOOOIIEHHS M BBIBOABI IO pe3ylbTaTaM MpPOBEAEHHOTO
HaOJI0/IEHN, UCCIIEJIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJbTAaTOB, BHIBOJIOB U
0000I1IeHMI;

* IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIABUIATH IPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ nndopmanueii:

. BBISIBIISITh HEOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMALUU, AAHHBIX, HEOOXOTUMBIX IS

pelLeHus 3a1a4H;

* BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH HHPOPMALIUIO Pa3IMUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;



* BBIOMpaTh (hopMy MPEACTABICHUS NH(OPMALIUU U UIUTIOCTPUPOBATh PEIIAEMBbIE 3a/1a4l CXEMaMU,
ararpaMMaMu, HTHOM rpadukoi ¥ UX KOMOMHALIUSAMUY;

* OLEHUBATh HAA&KHOCTh HMHMOpPMAIMKM 10 KPUTEPUSAM, TPEATIOKEHHBIM YUYUTEIEM WM
c(OpPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHbIE YHMBepcaJbHble Y4eOHbIe JelcTBHA:

. BOCIIPUHMMATh M (OPMYIUPOBAaTh CYXKACHUS B COOTBETCTBUM C YCIOBHUAMHU U LEIAMHU

0011IeHus, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTAaX,

J1aBaTh MOSICHEHUS 110 XO/ly pellleH s 3a/1aui, KOMMEHTHPOBATh [10JIy4YEHHBIH pe3yibTar;

* B XO0J€ OOCYXKIEHHs 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, MpOOJIEeMBl,
pelaeMoil 3aaa4M, BbICKA3bIBaTh MJIEW, HAllEJIEHHbIE HA IOMCK PEIIEHUs, CONOCTaBIATh CBOU
CY)XKICHHSI C CYXACHUSMHU JIPYTUX YYaCTHHUKOB JHMAajora, OOHapyXXHBaTh pa3jiMyhe U CXOJACTBO
MO3UIINH, B KOPPEKTHOM (hopMe (HOpMYIHpOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS;

* MpPEICTaBISTH pPE3YJIbTaTbl pEIICHUs] 3aJayd, OKCIEPUMEHTa, MHCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHMS C Y4€TOM 3ajJad [pe3eHTalluu |
0COOEHHOCTEH ayTUTOpUH;

* TIOHUMAaThb M MHCIHOJb30BaTh IPEUMYILECTBA KOMAaHAHOM M HHAMBUIYaJbHOM pabOThl IpH
peleHNH y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

* TPUHUMATH LIEJTh COBMECTHOW AEATEIbHOCTH, TNIAHMPOBATh OPTraHU3AIMI0 COBMECTHON paboTHI,
pacnpenensate BUAbl pabOT, IOroBapuBaThbCs, OOCYXAATh MPOLECC U Pe3yabTaT padoThl,
000011aT> MHEHNS HECKOIBKUX JIIOLEH;

* y4yacTBOBaTh B TIPYNNOBBIX Qopmax padoTbl (0OCYxJIeHus, OOMEH MHEHUSIMH, MO3TOBBIE
IITYpMBl M JIpYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH CBOM JIEHCTBHS C
JIPYTUMM 4JI€HAaMH KOMaHbl, OLEHHMBATh KayecTBO CBOEr0 BKJIaja B OOUIMH MPOAYKT IO
KpUTEpHsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOACHCTBUS.

PerynsiTuBHbIe YHUBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranuzanus:

. CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, AJITOPUTM PEIIEHUs 3aJaul (UM ero 4acTb), BBIOUPATh

crocod pemeHuss ¢ Y4€TOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,

apryMeHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yu€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJ/Ib, SMOLMOHAIbHbIN HHTEJIEKT:

. BJIaJIETh CIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3ylnbTara peleHHs

MareMaTH4ecKoi 3a1aum;

* TpeABUACTh TPYIHOCTH, KOTOpble MOTYT BO3HUKHYTh TpH pPELICHUHM 3a7a4d, BHOCHUTD
KOPPEKTUBBl B JEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEHH;

* OIICHMBAaTh COOTBETCTBHE pe3yibTara JeATeIbHOCTH IOCTABIEHHOM LEIM U  YCIOBUSM,
OOBSICHATH MPUUMHBI JOCTHXKEHUS UM HEJOCTHKEHUS LI, HAXOUTh OIINUOKY, AaBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucaa v BbIYMCTIEHUSA

Hcnonp3oBaTh HayajdbHbIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTENIBHBIX YUCEN NI CPAaBHEHUS,
OKPYIJICHUSI W BBIYHCIICHHM, M300pakaTh JEHCTBHUTEIbHBIC YHCIIA TOYKAMHU Ha KOOPAMHATHOU
MPSMOM.



[IpuMeHATh NOHATHE apU(PMETUYECKOTO KBaJIpaTHOIO KOPHS, HAXOOUTh KBaJpaTHbIE KOPHH,
UCTONB3YsI TPH HEOOXOAMMOCTH KaJbKYIATOp, BBINOJIHATH MPeoOpa3oBaHUS  BBIPAKCHHIA,
COJIEpXKalMX KBaJpaTHbIE KOPHHU, UCIIOJb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX M MajbIX YHCEN C MOMOIIBIO JECATUYHBIX APOOEH U cTemeHei
gucina 10.

AsireOpanyecKkue BbIpasKeHU sl

ITpuMeHATh MOHATHE CTENEHH € LENbIM I0Ka3aTeseM, BBIIOIHATH IMPeoOpa3oBaHUs BBIPAKEHUH,
COZCpIKAILUX CTEIEHU C LIEJIbIM [T0OKa3aTeIIEM.

BBINONHATE TOXAECTBEHHBIE MPEOOpPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPABMII
JEHCTBHUI HAJl MHOTOYWJICHAMH U alNreOpandecKuMu APOOsSIMHU.

PacknanpiBarh KBapaTHbIA TPEXWICH HA MHOKHUTEIIH.

[IpumensTb npeoOpa3oBaHMsl BBIPAXKEHUN Uil PEIIEHUs pa3IM4YHBIX 3aJad U3 MaTeMAaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEaIbHON IPAKTUKH.

YpaBHeHNsSI 1 HEPABEHCTBA

Pemare sMHElHbIE, KBaJpaTHbIC YPaBHEHWS W DPALMOHAJIbHBIE YPAaBHEHMS, CBOIALIMECS K HHUM,
CUCTEMBI JIBYyX YPaBHEHUH C IByMsI IEPEMEHHBIMU.

IIpoBonuTh NpOCTEHIINE HCCIENOBAHUSA YPAaBHEHHWH M CHCTEM YpaBHEHUH, B TOM 4YHUCIE C
pPUMEHEHHEM TIpadUUYecKuX MpeAcTaBIeHu (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMa
YpaBHEHUM pEILIEHUs, €CJIM UMEET, TO CKOJIBKO, U IIpouee).

[lepexoquth OT clIOBECHOW (HOPMYIUPOBKU 337a4d K €€ anreOpandeckoil MOJeNu ¢ TOMOUIBIO
COCTaBJICHUSl YpPaBHEHUS WJIM CHUCTEMbl YpaBHEHUI, WHTEPHPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 NIOJYyYEHHBIN pe3yIbTar.

IIpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB MU CPAaBHEHHs, OLIEHKH, pEIlaTh JIMHEHHbIE
HEpPaBEHCTBA C OIHOM MepeMeHHON M X CUCTEMBI, 1aBaTh I'paMuecKyr0 MIUTIOCTPALIMI0 MHOXKECTBA
pELIeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumare W MCHONB30BaTh (YHKIIMOHAJIbHBIE MOHATUS U SA3BIK (TEPMHMHBI, CHUMBOJIMYECKHE
0003HaueHus), ONpeNesITh 3HaueHue (PYHKIUHU 1O 3HAYEHUIO apryMEHTa, ONpEIeNATh CBOMCTBA
¢dbyHkuu 1o e€ rpaduky.

Crpouts rpauku 3IeMEeHTapHbIX PYHKIUN BUA:

y =k/X, y = X2,y = X3,y = [x|, y = VX, OIICHIBATH CBOICTBA YHCIOBOH (BYHKIMH 110 €& rpaduKy.

TEMATHYECKOE IINTAHUPOBAHUE

KoHTtponbHbie JneKTpoHHkbIe (LU(POBbLIE)
Ne HanmeHnoBanue pa3nenoB U TeM Bcero paboThI obpa3oBare/ibHbIe PeCyPChI
i\ IPOrpaMMBbI
I['naBa |.PannonanbHble 1pooun 16 BUBJIMOTEKA IIOK
HTTPS://M.EDSOO.RU/7F415E
2E
ParmonanbHble 1po0u 1 ux 5 BUBJIMOTEKA IIOK
CBOMCTBA HTTPS://M.EDSOO.RU/7F4lgE
CymMma 1 pa3HOCTh apobeit 5 BUBJIMOTEKA 110K
HTTPS://M.EDSOO.RU/7F415E
2E
[Ipoussenenue u yactHoOE Ipodeit 6 BUBJIMOTEKA LIOK
HTTPS://M.EDSOO.RU/7F415E
2E
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I'nasa Il. KBaaparabie kopHu 10 BUBJIMOTEKA TIOK
HTTPS://M.EDSOO.RU/7F415E
2E
4 | JlericTBUTEIbHBIC YHCIA BUBJIMOTEKA 1{OK
HTTPS://M.EDSOO.RU/7F415E
2E
5 | Apudmerndeckuii KBaapaTHBIN BUBJIMOTEKA 1IOK
KOPEHb HTTPS://M.EDSOO.RU/7F415E
2E
6 | CoiicTBa apu(pMETHUECKOTO BUBJIMOTEKA 110K
KBAJ[PATHOTO KOPHS HTTPS://M.EDSOO.RU/7F415E
2E
7 | IlpumeneHune cBONCTB BUBJIMOTEKA LIOK
apr()METHIECKOTO KBaIPAaTHOTO HTTPS://M.EDSOO.RU/7F415E
KOPHSI 2E
I'nasa |1l. KBaagparnble ypaBHeHust 13 BUBJIMOTEKA TIOK
HTTPS://M.EDSOO.RU/7F415E
2E
8 | KBamparHoe ypaBHEHHUE H €r0 BUBJIMOTEKA 110K
KOPHU HTTPS://M.EDSOO.RU/7F415E
2E
9 | ApoOHble parmoHa bHbIE BUBJIMOTEKA 1IOK
ypaBHEHUS HTTPS://M.EDSOO.RU/7F415E
2E
I'naBa IV. HepaBencrBa 12 BUBJIMOTEKA 110K
HTTPS://M.EDSOO.RU/7F415E
2E
10 | YucnoBble HEpaBEHCTBA H UX BUBJIMOTEKA LIOK
CBOMCTBA HTTPS://M.EDSOO.RU/7F415E
2E
11 | HepaBeHcTBa ¢ 0HON IEPEMEHHOM BUBJIMOTEKA ITOK
U UX CUCTEMBI HTTPS://M.EDSOO.RU/7F415E
2E
I'maBa V. CteneHn ¢ ejabIM 10 BUBJIMOTEKA 110K
nokasarejieM. DJIeMEHThbI CTATHCTHKH HTTPS:// M-EDSSO-RU/7F415E
IloBTOpEHUE 7 BUBJIMOTEKA LIOK
HTTPS://M.EDSOO.RU/7F415E
2E
Bcero 68

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI [IJIA YYEHUKA

Maremaruka. Anrebpa :8 kiacc: yueOHMK Ui ydaluxcsi o0meo0pa3oBaTeIbHbIX YUPEKICHUN /

Makaperues HO. H., Munmiok H. I., HemxoB K. U. u np :moxg C.A.TenskoBckoro.-17-e
u3n.,crepeotun.-M.: [lpocsemienne, 2024-319.

METOINYECKUE MATEPUAJIBI VI YUUTEJIA
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1. Maremaruka. AnreOpa :8 Kiacc: Y4eOHMK JUIsl ydYalIMXcs 00IIeo0pa3oBaTebHBIX
yupexaenuii / Makaperaes 0. H., Munatok H. I'., Hemkor K. . u ap :mox C.A.TensikoBckoro.-17-
e m3.,crepeorurt.-M.: [Ipocsemenue, 2024-319.

2. Aunrebpa  :8 kimacc :  JMJAKTHYECKHE MaTepHalbl : I0COOMe Ui ydamuxcs
001e00pa30BaTeIbHBIX YUPEKACHUI

3. KonTpoasHbie paboThl Mo anredpe: 8 kimacc: Kk yueOHuKy Maremaruka. Anredpa :8
Kjacc: y4eOHUK JUIsl ydamuxcs oOmeoOpa3zoBareNlbHbIX yupekaeHuid / Makapeiue HO. H.,
Mungrok H. I., HemkxoB K. WM. m np :mom C.A.TensikoBckoro.-17-e wu3a.,crepeotu.-M.:
[Tpoceemenue, 2024-319.

4, COopHuKH 3a/1a4.

o. COOpHUKH TECTOB.

OUPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU NUHTEPHET

https://nsportal.ru/shkola/matematika/, skysmart.ru, uchi.ru /nomeworks/teacher, id.skyeng.ru,
vpr.sdamgia.ru/, https://m.edsoo.ru/7f415e2e
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