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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIISETCS OJHUM W3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHa
oOecrieunBaeT M3y4EHHUE APYTUX TUCLUIUIMH, KaK €CTECTBEHHO-HAYyYHOr0, TaK U T'yMAaHUTAapHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ui NMPOAOJDKEHHsI 00pa3oBaHMsA U B IOBCEJHEBHOM >KHU3HH.
PazButne y oOyyarommxcs Hay4yHBIX MPEJICTABICHHA O TPOUCXOXKICHHUM U  CYIIHOCTH
asreOpanyeckux abCTpakLuii, ciocobe OTpakeHUs] MaTeMaTUYeCKON HayKOM sIBIICHUH U IPOLIECCOB
B IpHpoJie U OOIIEeCTBE, POJIM MAaTEMAaTUYECKOIO MOJICIMPOBAHUS B HAyYHOM IIO3HAHMHU WU B
IPAaKTUKE CHOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS U KAuyeCTB MBIIUICHUS,
HEOOXOIMMBIX Uil ajanTalud B COBpeMeHHOM mnudpoBom oOmiectBe. M3yuenuwe anreOpbl
o0ecrieunBaeT pa3BUTUE YMEHHUsS HAOIIOAaTh, CPABHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUA U
BBIBOZIbI, (OpMYJMpOBaTh yTBepkAeHUsA. OcBoeHHME Kypca anreOpbl oOecrieuuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYyYaroIIMXCA: OHHM HCIOJIB3YIOT JAEAYKTUBHBIE W WHAYKTUBHBIC
paccyxaeHus, o000IIeHne U KOHKpeTU3aluo, abcTparupoBanue u a"aigoruto. O6ydyenue anredpe
IpeIoiaracT 3HauUUTENbHBIA O0BEM CAMOCTOATEIBHOW JEATEIBHOCTH O0YYarolMXCs, MO3TOMY
CaMOCTOSITENILHOE PELICHUE 331aY SIBJIICTCS peau3alueil 1esTeIbHOCTHOTO MIPUHLUIA 00y4eHUsI.

B ctpykType mporpaMmmel y4eOHOTO Kypca «Aaredpay s OCHOBHOTO 001Iero o0pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEP/KATEIbHO-METOJUYECKUE JIMHUU: «YHcaa ¥ BBIYHACICHUS,
«AnreOpanydecKkue BBIPAKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3THX
COJIEPKaTENbHO-METOAUYECKUX JIMHUI Pa3BUBAETCSA Ha MPOTSDKEHUM TPEX JIET M3YYEHHs Kypca,
B3aMMOJICHCTBYS C JPYTUMHU €ro JUHUSAMH. B xone u3yueHus ydyeOHOro Kypca oOyyaroummcs
IIPUXOJUTCS JOTMYECKH PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN sA3BIK. B CBs3M ¢
3TUM B IMporpaMMy ydeOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHUKH,
IpEe/CTaBICHHbIE BO BCEX OCHOBHBIX Pa3/ielax MaTeMaTHYecKoro 00pa3oBaHuUs M CIIOCOOCTBYOINE
OBJIA/ICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCcKoro s3bika. ConepkaTeTbHON U
CTPYKTYPHOH 0COOEHHOCThIO yueOHOro Kypca «Amnrebpa» SBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Copnepxanne TUHUM «YuUCIa U BBIYNCICHUSD) CIIy>)KMUT OCHOBOM JUISl NajbHEMILEro U3y4eHHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YYaIOLIUXCSl JJIOTMUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUSl TOJb30BaThCsl AJITOPUTMAMHU, a TaKKe MPUOOPETEHUIO NPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX I IOBCEIHEBHOM U3HU. Pa3BUTHE MOHATHS O YUCIE€ HA YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus CBSI3aHO C pallMOHAIILHBIMU M UPPALMOHANIBHBIMU YHCIaMU, (OPMHUPOBAHUEM
MPEJICTAaBICHUA O JIEHCTBUTEIILHOM uHcie. 3aBepUICHHE OCBOCHMS YHMCIIOBOM JMHUM OTHECEHO K
cpenHeMy 001IeMy 00pa3oBaHUIO.

CopepxaHue IByX alreOpandeckux JUHUN — « Aredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHMIO Yy OOYHYAOLIMXCS MaTeMaTHYECKOro armapara,
HEOOXOJUMOro JJisi pelIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX MpPEAMETOB M  IPAKTHKO-
OpPUEHTHPOBAaHHBIX 337a4. Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUs y4eOHBbIM Marepuan
ITpyNOUpPYyeTCsl BOKPYI pAlMOHANBHBIX BbIpaXeHHH. Anredpa JeMOHCTPUPYET 3HAUYEHHE
MaTEMaTUKU KaK S3bIKa JUIsl MOCTPOCHMUS MATEMATHUUYECKUX MOJENEH, ONMMCAHHSA IPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3agaum oOyueHus anreOpe BXOAAT Takke NalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, JUIsI OCBOCHUS Kypca HH(POPMATHKH,
U OBJIaJICHUE HaBbIKaMHU JAEIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJIBHBIX (HoOpM
CHOCOOCTBYET pa3BUTHIO BOOOpaXKEHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne  (GyHKIMOHANBHO-TpAaQUUECKONM  JUHUM  HAIEJIEHO Ha  IOJy4YeHHe
00yyaromuMucs 3HaHUH 0 (PYHKIUAX KaK BaKHEHIIeH mMareMaTndecKod MOJENu JJs ONUCaHUS U
UCCJIEIOBaHMSI Pa3HOOOpa3HbIX TMPOILIECCOB W SABJIEHUM B mpupoje U oOmiectBe. l3yueHue
MaTepuaja CIOCOOCTBYEeT pa3BUTHIO Yy OOYyYaloIMXCs YMEHHUS MCIIOJIb30BaTh pa3jinyHbIe
BbIPA3UTEIbHBIE CPEJICTBA S3bIKa MaTeMAaTUKH — CJIOBECHBbIE, CHUMBOJIMYECKHE, TIpauyuecKue,
BHOCHUT BKJaJl B (JOPMHPOBAHUE MPEICTABICHUI O PO MAaTEeMAaTUKU B PA3BUTUHU LIMBUIIM3ALMU U
KYJIbTYDBI.



CormacHo y4eOHOMY TUIaHy B 7—9 Kilaccax m3ydaeTcs y9eOHBIN Kypc «Anredpa», KOTOPhIT
BKJIFOYACT CJICAyromue OCHOBHBIC pa3aciibl COACPpIKaHUA: «Yucna u BBIYMCIICHUSA,
«AnreOpanyeckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yueOHoro Kypca «Anrebpa» B 8 kimacce orBogutcs 102 yaca (3 yaca B HEAETIO).

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

» AnreOpa, 8 kiacc/ MakapsrueB FO.H., Munnatok H.I'., HemkoB K.U. u npyrue,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1) Metoauueckue pekoMeHaamuu s 7-9 kinaccos /HO.M. Konsrun, M.B.Tkauesa ,
H.E. ®enoposa, M.U. 1labynun
2) VYpoku anreopsl B 8 kiacce. / B.M. )Koxos, JI.b. Kpaitaesa. [Tocobue s
yuuteneit. / M.: Bepoym — M
3) Anre6pa. unaktuyeckue matepuaisl. 8 kiace, /B.1.JKoxos, FO.H.Makapsrues,
H.I''Mungrok.- M.: [IpocBemenue
3) Anre6pa. JInmaktuueckue marepuaisl. 8 kiacc, /M.B.TkaueBa, H.E. ®enopona,
M.N. [llabynuH. u 1p.- M.: [IpocBemienne
4) Tematuueckue Tecthl A § kiaacca/ M.B. Tkauesa - M.: [IpocBemienue
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/
7. http://www.openclass.ru/



COJAEPKAHUE OBYYEHUA
8 KUIACC

Yuciia 1 BbIYMCICHUSA

KBanmpataeiii kopeHb u3 umcna. [loHsTHe 00 wuppanuoHAIEHOM uucie. JlecaTuyHbie
npUOJIMKEHNsT UppPAlMOHAIBHBIX yMcen. CBoHcTBa apu(METHUECKUX KBAJAPaTHBIX KOPHEH M MX
IpUMEHEHHE K TPe00Pa30BaHUIO YUCIOBBIX BBHIPAKECHUHN M BHIYMCICHUSM. JleiCTBUTENbHBIC YUCIIA.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3allKUCh YHCIIA.

Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckast apoO6b. OCHOBHOE CBOWCTBO airedpamueckoil apodu. CroxeHwue,
BbIUUTAHUE, YMHOXCHME, AeJeHHe anreOpandyeckux IpoOeil. PannoHanbHbIE BBIpAKEHHS M HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, ¢opmyiia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHM, cBOASIIMXCA K JIMHEHMHBIM W KBaapaTHbIM. Ilpocreiimme apoOHO-
palOHAJIbHbIE YPAaBHEHUS.

I'paduueckas mHTEepnpeTanus YpaBHEHUH C JIBYMs INEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUH C AByMs NE€peMEHHBIMU. [IpuMepsl peleHns CUCTEM HEIMHEMHBIX YPABHEHHUN C IBYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CrIocCOOOM.

YucnoBsle HepaBEeHCTBA W HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM NTEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢ynkuuu. OOnacTe onpeneneHuss 1 MHOXKECTBO 3HaueHUi ¢(yHkiuu. CrocoOsl
3a1aHus QyHKIIUM.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkimu no e€ rpaduky. [Ipumeps! rpadukoB GpyHKIUA,
OTpakaloIIUX peanbHbIE MPOIECCHI.

@OyHKLIMHU, OMHCHIBAIOIME MPSAMYI0 U OOpaTHYIO TNPOMOPLUOHANBHBIE 3aBUCUMOCTH, WX
rpaduku. Oyukmun Y = X2, y = X3, ¥ = VX, y=|x|. Tpadudeckoe pernenne ypaBHEHHH U CHCTEM
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOCHHS IMPOrpaMMbl  yuyeOHOro Kypca «Anredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBIICHUEM MHTEPECa K MPOIUIOMY M HACTOSAIIEMY POCCUMCKONM MaTEMaTHKU, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHUIUCKUX MATEMATUKOB U POCCUMCKON MaTEMATUYECKOW IIKOJIBI,
K MCIIOJIb30BAHMIO ATUX JOCTHXKCHHUH B APYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMIOJHEHHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3allik €ro IpaB.,
MPEJICTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUIA,
Mporeayp TPaxaaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYK/ICHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKH, OCO3HAHHUEM
BAKHOCTH MOPAJIbHO-3THYECKUX MPUHLHUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyA0oBO€E BOCIMTAHUE:

YCTAHOBKOM HAa AaKTUBHOE YYacTHE B pEUICHUM MPAKTUYECKUX 3a7ad MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOro 0Opa3oBaHHUS HA MPOTKEHUH BCEH
JKU3HU ISl YCTIEUTHOW MPOQECCHOHANBHON NEATENIbHOCTH U Pa3BUTHUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIUBHUAYAJIbHON TPACKTOPUU O0pa30BaHUS U KM3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY U OSCTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1au, pEUICHUM, pacCyXICHUM, YMEHUIO BUJIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS UEJOBEKa, TMPUPOABI U OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKh Kak c@epbl YelOBEYEeCKOW AeAaTeIbHOCTH, JSTamoB €€ pa3BUTUA U
3HAYMMOCTH JIJISl Pa3BUTUSI ITUBUJIN3AIMM, OBIAJCHUEM SI3BIKOM MATEMAaTHKU U MaTeMaTHYECKOU
KyJbTypOH KaK CpEICTBOM TO3HAHMS MHpA, OBJIAJCHUEM MPOCTECHIIMMHU  HABBIKAMU
HCCIICIOBATEIbCKOM JCITCIILHOCTH,

6) ¢pusnyeckoe BocnuTaHue, GopMHpPOBaAHUE KYJIbTYPbI 310POBbSI M IMOUHOHAILHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MIPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEJIEHUS
37I0pOBOT0O 00pa3a >KM3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynspHas (u3udeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pEeQIIEKCHH, MpPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIME Ha TPUMEHEHHWE MaTeMAaTHYEeCKUX 3HAHWKW A pelieHus 3a7ad B 00JacTu
COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCJIC/ICTBUM JIJIT OKPYIKAIOMIEH Cpeibl, OCO3HAHHUEM TJIOOATBHOTO XapakTepa JKOJOTHUECKHUX
npo0JieM U MyTel UX pelieHus;

8) axanTanus K MI3MEHAIOUUMCS YCJI0OBUAM COLMATBHOW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHMCTBUSIM B YCIIOBUSIX HEOMPENENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPAKTHYECKYIO NEATEeIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y APYTHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIIETEHIIMH W3
OTIBITA IPYTHUX;



HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM uucie (HOpMYyIUpPOBATh HJAEH,
MOHSITHSI, TUMOTE3bI 00 OOBEKTaX W SIBICHUSX, B TOM YHCJIEC paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlHMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TpEOYIOUIUMH KOHTPMEp, KOPPEKTHUPOBAaTh MPUHHMAEMbIE pEHICHHs U JEeUCTBUA,
(GbopMyIIMPOBATh U OIICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBbie Jiormyeckue nedcTBUA:

BBISBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHWA MEXIYy NOHATHSAMH, (OPMYIHPOBATH OIPEICICHUS TOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKALMK, OCHOBAHMS Ul 0000LIeHUs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (POpMyIupoBaTh W NpPeoOpa3OBHIBATH CYXKACHUS: YTBEPAUTEIBHBIC W
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U IPOTUBOpEUMs B (hakTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKACHUSX, IMpeangaraTb KpUTEpUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh JoKa3aTeabCTBa MAaTEMAaTUUYECKUX YTBEPXkAECHUH (MpsMble U OT IPOTUBHOIO),
NPOBOJUTH CAMOCTOSITENIFHO HECJIOXKHBIE JIOKA3aTeNIbCTBA MaTeMaTHUECKUX (aKTOB,
BBICTPAaWBaTh apryMEHTAlLlMIO, NPUBOJIUTH NPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXkICHUS;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3adauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOJAIUN ¢ YYETOM CaMOCTOSTENbHO BbIIEICHHBIX
KPUTEPUEB).

Ba3oBbie mcciegoBaTe/LCKHE A€HCTBUA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATeNbCKUI MHCTPYMEHT MO3HAHUS, GOPMYyIHPOBAThH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUYUE, TPOOJIEMY, CaMOCTOSITEILHO YCTaHABIUBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUTAHY HECTOXKHBIM HKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAaHOBJIECHUIO OCOOCHHOCTEH MaTEMaTHYECKOT0 0OBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

CaMOCTOSITENbHO (POPMYTHPOBATH OOOOIIEHHS U BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICJIOBAHMSI, OICHUBATH JOCTOBEPHOCTH TIOJYUYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

MIPOTHO3MPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a1a4H;

BBIOMpATh, AHAIM3HPOBATH, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh (GopMy MpeacTaBieHuss MHGOPMALMU U WILIIOCTPUPOBATh pellaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHSIM, NPEAJIOKEHHBIM YUHUTEIEM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHMBepcaJlbHble Yy4YeOHbIe NelCTBHSA:



BOCIIPUHUMATH U (DOPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMH H IICISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO XOAY PEIIeHUs 3aJa4d, KOMMEHTHPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B XOjl¢ OOCYXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI,
pelaeMoi 3aja4n, BHICKA3bIBATh WJICH, HAILICJICHHBIC HA IOWCK PEIICHHMS, COITOCTABIIATh
CBOM CYXKJCHHS C CYKJICHUSMHU JIPYTHX YYACTHUKOB JHAJora, 0OOHAPYKUBATh Pa3indne U
CXOJICTBO TIO3MIIMIA, B KOPPEeKTHOH (opme (GopMyIHpoBaTh pa3HOINIACHS, CBOU
BO3PaKCHUS;

MPEJICTABISITh PE3yJIbTAThl PEIICHUS 3aJladyd, SKCICPUMEHTA, HMCCICIOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYE€TOM 3aa4 IMPE3CHTAUUU U
O0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U HCIIOJI30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHAWBHIYyAILHOW paOOThI MpH
pCIICHNHN Y4eOHBIX MaTeMaTHYCCKHX 3a71aY;

MPUHUMATDH 11€JIb COBMECTHOM JEATCIIBHOCTH, IUIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM
paboThI, pactpeeNsaTh BUIABI paObOT, JOTOBApUBATHCS, 0OCYXIATh MPOIECC M PE3yIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (00CYKIACHUS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOJHITH CBOIO YaCTh PA0OTH U KOOPAMHUPOBATH CBOM JICHCTBUS C
JNPYTUMU YICHAMH KOMaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIMN MPOAYKT IO
KpUTEpUsIM, CHOPMYJIMPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJdbHble y4eOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, aJTOPUTM pELIeHUs 3ajaud (WIM €ro 4YacTb),
BBIOMpPATh CHOCOO pemlIeHuss C Y4ETOM MMEIOUIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATH BapHaHTHl PEHICHUH € Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, SMOLMOHAIbHbIA HHTEJIEKT:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPH PEILIEHUM 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIESITE€IbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, HallIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa AESITEIbHOCTH MOCTaBICHHOW LIETH U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTUKEHUS WIM HEAOCTHXKEHHS 11€JM, HaXOAUTh OLIMOKY, J1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydeHuss B 8 kJjacce OOy4aromMiCs TMOJMYYUT CIEAYIONIME TPEIMETHBIC
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

BobImonHaTh, coderas YCTHBIE M INHChbMEHHbIE NPUEMBI, apupMeTHUECKHe IeHCTBUA C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, IPUMEHTH pa3HO0Opa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAUEHUI APOOHBIX BhIpAKEHHM, COlepKalIiX OObIKHOBEHHBIE U IECATUYHbBIE IPOOH.
[Tepexoaute OT OAHON (hopMBI 3amucH 4yucen K Apyroil (mpeoOpa3oBBIBATH JAECATHUHYIO
Ipobb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHUYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUNBATH PAIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncnia.



BBINONHAT NPUKUAKY M OLICHKY pE3yJbTaTa BBIYMCIICHUMN, OLIEHKY 3HAYCHWM YHCIIOBBIX
BBIPaXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEIUMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIBHBIX YHCEIL.

Pemwlate NpakTUKO-OPUEHTUPOBAHHBIC 3aJa4yM, CBS3aHHBICE C OTHOLICHUEM BEJIWYHH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYMH, ITPOLIEHTAMU, HHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3a4ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bath anreOpanveckyro TEPMHHOJIOTHIO U CUMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOCHMS yUeOHOT0 MaTepuania.

HaxoauTe 3HaueHus1 OyKBEHHBIX BBIPKEHHUH MPH 33JaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BeinonuATe npeobpazoBaHMs LEJIOT0 BBIPAXKEHUS B MHOTOWIEH NPUBEAECHUEM IOJ0OHBIX
CJIaraeMbIX, PACKPbITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYICHA HAa MHOTOWIEH W MHOIOWIEHAa Ha MHOIOWIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3JI0KEHNE MHOTOUWIEHOB HA MHOXKHTEH C IOMOILBIO BEIHECEHUS 32 CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (DOPMYJT COKPAIEHHOTO YMHOXKCHUS.

[TpumeHsTh peoOpa3oBaHKsi MHOTOUICHOB Ul PEIIEHUs PA3JIMYHbIX 33a]a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAJIbHON ITPAKTUKH.

Mcnonb30BaTh CBOMCTBA CTENEHEH € HaTypaJlbHBIMHU I0Ka3aTeNIsIMU Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemwlate nuHENHBIE ypaBHEHUS C OOHOW IIEPEMEHHOM, IPUMEHss IIpaBWia Iepexoja OT
HCXOZHOI0 YPaBHEHNUs K PaBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN M UX CUCTEM.

[TonGuparh npuMeps! map 4ucell, sSBISIOIINUXCS PEIlIEHUEM JIMHEHHOIo ypaBHEHHUS C JIByMs
IIEPEMEHHBIMM.

Crpoutb B KOOPAMHAaTHOM IUIOCKOCTH TrpaduK JIMHEHMHOrO YypaBHEHHUS C JIByMs
NEePEMEHHBIMHU, MOJIb3YsICh IPaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPABHEHHUS.

Pemarbs cucTeMbl IBYyX JIMHEHHBIX YpaBHEHUN C JByMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiaATh W pelmarb JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHHH IIO
YCIOBHMIO 3aJa4yM, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJYYEHHBIN
pe3yibTar.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOMN NMPSAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOPMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha AIreOpanvdeckoM SI3bIKE.

OTmeuath B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33/laHHBIM KOOpJIMHATaM, CTPOUTh TpapuKH
nuHeHbIX QyHKuMi. CtpouTs rpaduk GyHkunu y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYMHAMU: CKOPOCTh,
BpEMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii crocod TpeacTaBlIeHUs W aHalW3a WH(POpMAIMU, HW3BIEKATh WU
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOydyeHuss B 8 KkJacce OOyYaroOmMACS TMOJMYYUT CIEAYIONIME TPEIMETHBIC
pe3yibTaThl:

Yucia v BbIYUCICHUSA

Hcnonp30BaTh HadalbHbIE INPEACTABIECHUS O MHOMKECTBE JCMCTBUTENBHBIX 4YHCEN IJIA
CPaBHEHHMsI, OKpYTJCHHUs W BBIYMCIEHUH, W300pakaTb JAEWCTBUTENbHBbIE YHCIIa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHsTh MoHATHE apu(pMETHUYECKOTO KBaJIpaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIe KOPHH,
UCTONB3Yysl TpU HEOOXOAWMOCTH KaJbKYJISTOP, BBINOJHATH MpPeoOpa3soBaHUsl BBIPAXKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOIb3Ys CBOMCTBA KOPHEH.



Hcnonp3oBaTe 3amucH OONBIIMX M MajbIX YHUCEI C IOMOINBIO JECSATUYHBIX ApoOed U
crene”el uucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHSATh TOHATHE CTENEHH C UENbIM II0Ka3aTeleM, BBIIOIHATh NPEOOpa3OBaAHUS
BBIPAXCHUI, CONEPIKAIUX CTEIEHU C LIETIbIM ITOKA3aTEIEM.

BbINONHATE TOXKAECTBEHHBIE IpeoOpa3oBaHMs pallMOHAJIbHBIX BBIPAKEHUNH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOYJIEHAMU U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[TpumensaTh npeoOpa3oBaHKs BBIPAKEHUM /ISl PEIICHUs Pa3jIMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 PEATbHON IIPAKTHKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pematps nuHelHble, KBaJpaTHbIE ypaBHEHUS M PALMOHAIBHBIE ypaBHEHHUS, CBOJAIIMECH K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYMS IICPEMEHHBIMH.

IIpoBOANUTE MPOCTEHIINE MCCIECIOBAHUS YPAaBHEHHM M CUCTEM YpPAaBHEHMI, B TOM YHCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHull (yCTaHaBIMBATh, UMEET JIM YPAaBHEHUE WIN CHUCTEMA
YpaBHEHUH pELLIeHUs, €CIIU UMEET, TO CKOJIbKO, U TIpOoYee).

[lepexoaute OT ciOBeCHOM (GOPMYIMPOBKHM 3ajaud K €€ anreOpandeckod MOJeNnu C
IIOMOUIbIO COCTaBJICHUSI YPAaBHEHUS WM CUCTEMBI YPaBHEHUM, HUHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIy4E€HHBII pe3ybTar.

[TpyMeHsTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJI CPaBHEHHS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOH M MX CHUCTEMbl, JaBaTh TIpapUUecKyr0 HIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥ UCHOIB30BaTh (YHKIMOHAJIbHBIE MOHATUS U A3BIK (TEPMUHBI, CUMBOJINYECKUE
0003HaueHMsI), ONpPEENATh 3HauUeHHe (PYHKIMM MO 3HAYEHUIO apryMeHTa, ONpeleNiTh CBOWCTBA
byHKIMY 110 e€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y = kiX, y = X2,y = X3,y = x|, y = VX, OIICBIBaTh CBOICTBA UHCIOBOH (BYHKIHH 110 €&
rpapuky.

K konmy oOydyeHuss B 9 kJjacce O0Oy4aromMiiCsl TOJYYUT CIEAYIONIME TPEIMETHbBIC
pE3yJIbTaThI:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U YIIOPSAIOYNBATH PALlMOHAIBHBIE M HPPALMOHAJIBHBIE YUCIIA.

Boinonuate apudmernyeckue AEHCTBUS C PalMOHAIBHBIMU YHCIAMH, COYETas YCTHbBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIIAMH.

HaxomuTh 3HaueHUs cTeNeHeW C IeNbIMM MOKa3aTeNssMU U KOpPHEH, BBIUUCISTH 3HAYCHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyriasaTh AeMCTBUTEIbHBIEC YUCIIA, BHIIOIHATH NPUKUAKY PE3yJIbTaTa BBIYMCIEHUHN, OLICHKY
YHCIJIOBBIX BBIPAKEHUH.

YpaBHeHUsI M HEPABEHCTBA

PemaTs nuHEHBIE U KBaJlpaTHbIE YPABHEHMSI, YPAaBHEHUS, CBOJAIIMECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cucreMbl OByX JMHEWHBIX YpPaBHEHUH C JByMsl NEPEMEHHBIMH M CHCTEMBI JIByX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemrate TeKCTOBBIE 3a/1a4M aNreOpanueckuM CrocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS
WJIM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

ITpoBOoAMTH MpOCTENIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHHH, B TOM YHUCIE C
IIPUMEHEHHEM IpaHUuecKux MpeJICTaBIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemars nuHeliHble HepaBeHCTBa, KBaJpaTHble HEPAaBEHCTBA, H300pakaTb pelIeHHe
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3alIMCBHIBATH PELLIEHUE C IOMOIIBIO CHMBOJIOB.



Pemrate cucTeMbl IMHEHHBIX HEPABEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIFOYAIONINE KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPAaBEHCTB HAa YHUCIOBOH MPSIMOM, 3amUCHIBATH
pEelIeHHE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MPH PELICHUH PA3JIMYHBIX 33/1a4.

DOyHKIUHA

PacrioznaBate (pyHKIMHU M3ydeHHBIX BUAOB. [10Ka3biBaTh CXEMAaTHYECKH PACHOJIOKEHHE Ha
KOOPAWHATHOH m1ockocTr rpadukoB ¢pyHkuui Buma: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = ||, B 3aBucHMOCTH OT 3HaueHHil KO>((HUINEHTOB, ONKHCHIBATH CBOHCTBA
GyHKIIHA.

Crtpouts W u300pakaTh CXEMaTHYCCKH TpadUKd KBAaJPAaTHYHBIX (YHKLHUH, OIHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA 1O UX TpadrKaMm.

PacrioznaBathe KBajipaTHuHy0 (QYHKUIUIO 110 (POpMYyJie, IPUBOJUTH NPUMEPHI KBAJIPATUUHBIX
(GYHKIUN U3 peallbHOW KHU3HH, GU3UKU, TEOMETPHUH.
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