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AHHOTanus K paboueii mporpaMmme
y4eOHOr0 Kypca «Anredpay
yaeOHoro mpeameTa « MaTemMaTukay
JUTISL OOYYaroIIMXcs ¢ 3aiepKKo reuxudeckoro passutus (3[1P)

PaGouass mporpamma yuyeOHOro Kypca «Anrebpa» yueOHOro mnpeamera «Marematuka» Ui
oOydJaromuxcst ¢ 3aaepkkoil ncuxudeckoro passutusi (3[1P) oOs3aTenbHOl mpenMeTHOW obnacTu
«Maremaruka U uH(popmaruka» paspadoraHa B cooTBeTcTBHHM ¢ MyHKTOM 32.1 ®I'OC OO0, ®AOII
00O mst obyuaromuxcst ¢ OB3, ®PIT yuebnoro npeamera «Maremaruka» u peanusyercs 3 roja ¢ 7 1o
9 kiacc.

PaGouas mporpamma pa3paboTaHa TPYIION yIUTEIeH B COOTBETCTBUU C MOJOXKCHHEM O pabodnx
IporpaMMax M ONpENeNseT OpraHu3aluil0 00pa3oBaTeIbHOW JESATENbHOCTH YYHUTENIEeM B IIKOJIE IO
OTIpeIeIEHHOMY yYE€OHOMY MPEIMETY.

Pabouas mporpamma ydeOHoro mpeamera siBisiercs yactbio AOOIT OOO s oOydaronuxcs ¢
311P, onpenensitonieit:

- COJIepKaHue;

- IJITAHUPYEMBbIE Pe3yJbTaThl (JIMYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC);

- TEMaTHYECKOE TUIAHUPOBAHUE C YKAa3aHWEM KOJIMYECTBA aKaJeMHUYECKHUX YacOB, OTBOIUMBIX Ha
OCBOCHHME KAXKJOW TEMbl U BO3MOXKHOCTh HCIIOJNB30BAHUSA MO ATOH TeME AIIEKTPOHHBIX (LU(POBBIX)
o0pa3oBaTeIbHBIX PECYPCOB.

PaGouass mporpamma yueOHOro mpenMera ¢GoOpMUpYeTCs C y4deToM pabodeld MporpaMMbl
BOCITUTAHUS.

PaGouass mporpamma oOCyXJeHa U TPHUHATA pPEIICHUEM METOAMYECKOro OOBEAMHEHUS U
COTJIacOBaHa 3aMECTHUTENIEM AUPEKTOpa Mo y4deOHo-BocmuTaTenbHOW padore MBOY IlonuTotnensckoii
coll.
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IHHOACHUTEJIBHASA 3ATIMCKA

[Tporpamma mo anre6pe 1st 00yJarouuXcs ¢ 3aePKKOM MCUXu4Ieckoro pa3sutus (nanee — 3I11P)
Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTABICHA HA OCHOBE TPEOOBAHMIA K pe3yIbTaTaM OCBOCHUS
aJlanTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM mporpaMmbl 1yt oOydaromuxcs ¢ 3[1P, mpeacraBieHHBIX B
DI'OC 00O, a Takke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTATOB TyXOBHO-HPABCTBEHHOTO
pa3BUTHsI, BOCHUTAHUSA M COLMAIW3alUK OOydyarollMXcs, MpeACTaBIeHHOW B (enepalbHOW pabouei
IIPOrpaMMe BOCIIUTAHUS.

Vuebubiii mnpeamer «MaTemaTuka» BXOAMT B IpeAMETHYI0 olOmacte «Marematuka u
uHpopmatruka». OH CIIOCOOCTBYET PAa3BUTUIO BBIYHCIUTEIBHON KYJIbTYPHI M JIOTMYECKOTO MBIILJICHHUS,
(OpMHUPOBAHHIO YMEHHUS I0JIb30BAThCSA AJITOPUTMAMH, & TAKXKE MPUOOPETECHUIO NMPAKTUYECKUX HABBIKOB,
HEOOXO/MMBIX B MTOBCETHEBHOM kHU3HH oOydaromuxcs ¢ 3I1P. YueOuslid mpeamMeT pa3BUBaeT MBILIUICHHE,
IIPOCTPAaHCTBEHHOE BOOOpa)K€HHE, (PYHKLMOHAIbHYK) TIPaMOTHOCTb, YMEHHsS BOCHPUHUMATh U
KPUTHYECKH aHATM3UPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B PA3IUYHBIX (OpMax.

OOyuenue MmareMaTHKe JaéT BO3MOXHOCTh pa3BuBaTh y oOyuaromuxcs c¢ 3I[IP Ttounyro,
palMoHaNbHYI0O M HWHPOPMATUBHYIO pE4Yb, YMEHHE OTOHMpaTh HauOoJjiee MOIXOMAIINE S3BIKOBBIC,
CHUMBOJIMUYECKHE, IpadMuecKue CpeICTBA JUIsl BBIPAXKEHUS CYKACHUN U HAIJISIIHOTO UX IPEeACTaBICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOLIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHWUHU SIBISIETCS OOIIee
3HAKOMCTBO € METOJAaMHU IIO3HAHUS [JECHCTBUTEIBHOCTH, IIPEACTABICHUE O IPeAMETe M METONax
MaTeMAaTUKH, UX OTIMYUH OT METOJIOB JPYTHMX €CTECTBEHHBIX M T'YyMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
NPUMEHEHUsS MaTeMaTHKU JUId pELIeHHs Hay4yHbIX M MPUKIAAHBIX 3a7ad. Takum oOpas3oM,
MaTeMaTH4ecKkoeoOpa3oBaHNE BHOCUT CBOH BKJIa/l B JOPMUPOBAHKE OOIIIEH KyJIbTYypPhI YEIOBEKa.

N3yuenne MaTeMaTHKU TaKXkKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, IOHUMAHUIO
KpacoThl M U3SIIECTBA MATEMAaTHUYECKUX PACCYKICHUN, BOCIPUATHIO TECOMETPUIECKUX (POPM, YCBOCHHUIO
UJEU CHMMETPHH.

[Iporpamma oTpakaeT coaepkanue oOydeHus mnpeamery «MareMaTHKa» € Y4eTOM OCOOBIX
oOpasoBarenbHBIX mOTpeOHOCTe oOyuarommxcs ¢ 3[IP. Osnagenune y4eOHBIM  MPEAMETOM
«MatemaTukay MpeiCTaBIIsIeT ONMPENEICHHYIO CI0XKHOCTD It yyamuxcs ¢ 3[IP. ¥ oOyuarommxcst ¢ 3[1P
HauOoJyiee BBIPAXKEHbI OTCTaBaHWS B PA3BUTUU CJIOBECHO-JIOTMYECKMX (OPM MBIIUICHUS, MO3TOMY
aOCTpakTHbIE M OTBJIEUEHHBIE KaTErOpUHM UM TPYAHOJOCTYHHBI. B TO Xe BpeMs INpH CHELHMAIBHOM
o0yueHHH 00ydYaroIuecsi MOTyT BBIIOJHATH 33JaHus Mo anroputMy. OHM BOCIIPHUMMYMBBI K ITOMOIIH,
MOTYT BBINOJIHUTH MEPEHOC Ha AaHAJOTUYHOE 3a/laHue YCBOEHHOIO crocoba pemeHus. CHuxeHHe
Pa3BUTHS MBICIUTENBHBIX ONEPALUN M 3aMEUICHHOE CTAHOBJICHHME JIOTMYECKUX NEHCTBUH NPUBOIAT K
HEJ0CTaTOYHOW OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX AeHCTBHHA. Y oOyuarolmmxcs 3aTpyIHEHBI
CUETHBIC BBIUMCIICHMS, NPOU3BOAUMBIE B yM€. B NHCbMEHHBIX BBIUYMCIIEHHAX OHM MOTYT IPOIYCKaTh
OJIMH M3 POMEXKYTOUHBIX IaroB. [Ipu pabote ¢ YMCIOBBIMM BBIPAKEHUSIMHU, BEIYUCICHUEM UX 3HAUEHUS
MOTYT HE YJep>KUBaTh MPaBUIbHBIA NMOPAAOK AercTBUl. [Ipu ynpoienun, npeodpa3oBaHUU BbIpaKEHUI
yuamecs ¢ 3[IP He MOryT caMOCTOATENbHO NPUHATH PEIIEHHE O IMOCIIEI0BATEIIBHOCTH BBINOIHEHUS
nercTBuil. KOHKPETHOCTh MBINIJIEHUST OCJIOXKHSET YCBOCHMSI HAaBbIKA PELICHUS yPABHEHUH, HEPABEHCTB,
CHCTEMBI ypaBHEeHUN. VM Mao0CTyTHO COBepIIeHHE 00PaTUMBIX OTEpaIHid.

Huzkuil ypoBeHb pa3BUTHSI JIOTUYECKUX OIEpaluii, HeJocTaTouyHasi 0000IEHHOCTh MBIIIJICHUS
3aTPyAHAIOT U3ydyeHHe TeMbl «DyHKIMM»: NpH ONpeAeieHuH (QPYHKIHMOHAIBHOM 3aBUCUMOCTH, HpHU
ONMMCAaHUU TpapUUecKOl CHUTyallud, UCIOJNb3Yys FeOMETpUYEcKHil, anredpandeckuil, GyHKINOHATBHBIN
a3bIkd. Hepenko yuamiuecss He BUISAT Pa3HULBI MEXIY OOJIACThbIO OINpeneieHuss PyHKIUH U 00JacThio
3HA4YCHMI.

Pemienue 3aa4 coOnpsKeHO € TPYIHOCTAMH O(OPMIICHHUS! KPaTKOM 3aliCH, TPOBEACHUS aHATU3a
YCIOBHSI  3a7a4M, BbIACICHUS cymecTBeHHoro. OOydvaromuecss ¢ 3[IP  3arpynHsroTcss caenarthb
YMO3aKJIIOYeHHUE OT OOIIEero K YacTHOMY, HEPEIKO BBHIOMPAIOT HEPAIMOHAIbHBIE CHOCOOBI PELICHHUS,
MHOTJ]a OTPaHNYMBAIOTCS MAaHUITYJISIUAMU C YUCIIAMHU.

[Tpu u3yyeHnn reomerpudeckoro Marepuana odyqaromuecs ¢ 3P crankuBaroTcsi ¢ TPy IHOCTBIO
JIeJIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH MOCIENOBATEIbHBIE pacCyKaeHUsA. Hermpoynble 3HaHUSA OCHOBHBIX
TEOpEeM TE€OMETPUU MPUBOIUT K OIIMOKAM B pEIIEHHH TeoMeTpuyeckux 3anad. OOydvaromumecs MOTYT
MOJIMEHUTh (HPOPMYJTy, HEMPaBWIBHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omMOKaM B pELICHUH 3ajad
MIPUBOJAT HEJOCTATOUYHO Pa3BUTBIE IPOCTPAHCTBEHHBIE MPEACTABIECHUSA. VIM CII0KHO BBIIOJIHUTD YEPTEK
K YCJIOBHIO, B TUCBMEHHBIX pa00OTaXOHU HE MOTYT IPUBECTH OOBSICHEHUE K UEPTEXKY.



ToyHOCTH 3amOMHHAHHMS W BOCIPOU3BEACHHS YyYEOHOrO0 MaTepuaia CHUKEHBI 10 MPHYHUHE
c1ab0CTH MHECTHYECKOW AEeSATEIBHOCTH, Cy)KeHus oObeMa mamsatu. OOyuaromumcst ¢ 3[IP Tpebyercs
0oJIbIIIe BpEMEHH Ha 3aKpeIUICHUEe MaTepualia,akTyalln3alus 3HAaHUIA 110 OMOpe MPU BOCTIPOU3BEICHUH.

Jlns mpeodosieHusl TPyIHOCTeH B M3ydeHMHM ydeOHoro mpenmera «MaTtemaruka» HeoOxoauma
amanrtanus o0beMa M XapakTepa y4eOHOro Marepuaia K IMO3HAaBAaTEIbHBIM BO3MOKHOCTSIM YUAIUXCS
¢ 3IIP. Cnemyer yd4eOHBIH MaTepHall TPEHOJHOCUTh HEOOJBITUMHU TIOPIUSAMH, YCIOXKHSSA €ro
MMOCTETICHHO, W3BICKMBATh CIOCOOBI agalTalMd TPYIHBIX 3aJaHUM, HEKOTOPhIE TEMBI JaBaTh Kak
O3HAKOMHTEJbHBIC, MCKIIOYaTh OTHAEIbHbIE TpPYAHBIE JOKa3aTelIbCTBA; TEOPETUUYECKUN MaTepua
pEKOMEHAyeTCs U3ydyaTh B IMPOIEcce MPAKTHUECKOW NEATENbHOCTH MO pelIeHuto 3anad. OpraHudeckoe
€IMHCTBO MPAKTUYECKON U YMCTBEHHOM JESATENIbHOCTH YYalllUXCsl HA YPOKaxX MaTeMaTUKU CIIOCOOCTBYIOT
MIPOYHOMY ¥ CO3HATEIHLHOMY YCBOCHHIO 0A3MCHBIX MATEMATHUECKUX 3HAHUN U YMCHHIA.

Anrebpa sBisieTCs OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOrO oOmiero oOpa3oBaHHs: OHa
obecrieunBaeT U3y4eHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTaPHOTO ITUKJIOB,
e€ ocBoeHHE HEOOXOAMMO Ui MPOJOJDKEHUS oOpa3oBaHHs M B IOBCEIHEBHOH >xu3HH. Pa3Butne y
00yYaromuxcs HayYHBIX MPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH anreOpandecKux abCTpakiui,
crocobe oTpakeHHsT MaTEMaTHUECKOM HayKOM SBIIEHMH M MPOLECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTH4YEeCKOTO MOJCITUPOBAaHMS B HAYYHOM IO3HAHUHU M B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHHUS W KAaueCTB MBIIUICHUS, HEOOXOAMMBIX MJsl aJanTallid B COBPEMEHHOM
uuppoBoM obmiectBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE yMEHHsI HaOJIOIaTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIIJICHHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBATh CBOW JICHCTBUS M BBIBOJBI, (JOPMYIHUPOBATh yTBepkIeHUs. OCBOEHUE Kypca aireOpsbl
o0OecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYarolMXCs: OHM HCHOJB3YIOT ACIyKTUBHBIE U
WHIYKTUBHBIE paccykIeHus, 0000IIeHne 1 KOHKpEeTU3aluio, abcTparupoBanue u anajgoruo. O0ydyenue
anredpe mpenoaaraeT 3HaYUTEIbHbIA 00BEM CAMOCTOATEIBHON ACSITENTbHOCTH 00YYaIOIIUXCsl, TOITOMY
CaMOCTOSTENIFHOE PELICHUE 33124 SIBIISICTCS pean3aliell AeATeIbHOCTHOTO MIPUHIUIA 00yYeHHS.

B crpykrype mporpammbl yueOHOTo Kypca «Anredpa» sl OCHOBHOTO o00mIero o0Opa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIIbHO-METOJAMUECKHEe JUHUK: «YUucna u  BBIYUCICHUSY,
«AnreOpanueckue BBIpAKEHHSD», «YpaBHEHHS U HepaBeHCTBa», «DyHkium». Kaxmas wu3 3THX
COJIEPIKATEIPHO-METOJIUYECKIX JIMHUH pa3BUBACTCSl HA TPOTSDKCHUM TPEX JIeT HU3YYeHHs Kypca,
B3aMMOJICHCTBYsS C JAPYTMMU €ro JHHUAMHU. B Xome u3ydeHHs ydeOHOro Kypca OOyYaromuMmcs
MIPUXOIUTCS JIOTUIECKH PaCCyKIaTh, HCIIOIH30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B
MporpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO
BCEX OCHOBHBIX paszelax MaTeMaTH4eCKOro OO0pa3oBaHHMs M CIIOCOOCTBYIOIIME  OBJIAJCHUIO
00y4JarolMMHUCS OCHOB YHHMBEpPCAIbHOIO MaTeMaTHuecKoro sizbika. CojaepiKaTelbHOW W CTPYKTYpPHOM
0COOCHHOCTBIO YUeOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanve nuHHHA «Ywcina W BBIYHCICHUS) CIYXXUT OCHOBOW JUIS JAIBHEHIIEro W3ydeHHs
MaTEeMaTHKH, CHOCOOCTBYET pAa3BUTHUIO Yy OOYYAIOIIMUXCS JIOTHUECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHMSI TT0JIb30BAThCS AITOPUTMAMH, a TaKkKe MPUOOPETEHUIO0 MPAKTHUYSCKUX HABBIKOB, HEOOXOIMMBIX
JUISL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHCIE HAa YPOBHE OCHOBHOTO OOIIETO OOpa30OBaHHS
CBS3aHO C PpANWOHAIGHBIMH W HPPANHOHAIBHBIMU YHCIIaMH, (DOPMHpPOBAHUEM IMPEICTABICHUH O
JeMCTBUTENIFHOM 4HCJe. 3aBepllieHHEe OCBOCHHUS YHCIOBOW JIMHHUM OTHECEHO K CpeJHeMy oOliemy
00pa3zoBaHMIo.

Copepxanne ABYX anreOpanuecKux JUHHA — «AnreOpandeckue BhIpaXEHUs» U «YpaBHEHUS H
HEPaBEHCTBA» CIIOCOOCTBYEeT (OPMHUPOBAHWIO Yy OOYYarOIIMXCS MaTeMaTHYeCKOTo  ammapara,
HEO0OXOUMOT0 JIJIsl PEIICHUs 33a]]a4 MaTeMaTUKHU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUECHTHPOBAHHBIX
3amad. Ha ypoBHEe OCHOBHOro o0Imero oOpa3oBaHUS Y4YeOHBIM MaTepHan TPYNIUPYETCS BOKPYT
paIMoHAaIBHBIX BRIpAXKECHUN. Aredpa JeMOHCTPUPYET 3HAYCHHE MaTEeMAaTUKU KaK sI3bIKa JIJIsl TIOCTPOCHUS
MaTeMaTHYeCKUX MOJIeei, OMHCAaHUs IPOLIECCOB M SIBICHUN peanbHOro mupa. B 3amaun oOydeHus
anreOpe BXOIAT TaKXKe [ajbHEWIIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUICHHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJI1 OCBOEHHUS Kypca MH()OPMATHKH, U OBIAJCHHE HABBIKAMHU JIEAYKTHBHBIX PacCykICHUU.
[IpeoOpa3oBanne CUMBOJBHBIX (OPM CIIOCOOCTBYET pPAa3BUTHIO BOOOPaKEHUsS, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanne (hyHKIIMOHAIBHO-TpApUUECKOM JMHUM HALEJICHO Ha TOJy4YeHHE O0YYaroIUMUCS
3HAHUN O QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJICIM JUIsi ONMUCAHWUS W HCCIICIOBAHUS



pPa3HOOOpPa3HBIX MPOIIECCOB W SBICHWH B mpupoje u obmiectBe. M3yueHue martepuana CrocoOCTBYeET
pa3BUTHIO y OOydYaroIlUXcs YMEHMs MCIIOJIb30BaTh pa3IUYHble BBIPA3UTEIbHBIE CpPEACTBA SA3bIKA
MaTeMaTUKH — CIIOBECHbIE, CHMBOJMYECKHE, TpauuecKkue, BHOCHT BKJaX B (OPMHpPOBAHUE
IIPEICTABICHUM O POJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIIN3ALUN U KYJIbTYPHI.

OcobenHocTH 0T0OOpa M ajanTaNUK Y4eOHOr0 MaTepuaJa 1o MaTeMaTHKe

OOyuenue yueOHOMY npeamery «MaremaTuka» CTPOMTCA Ha CO3JaHMM ONTHMAJbHBIX YCIOBHUM
JUIs yCBOSHHS MTPOrpaMMHOTO Matepuaia odydatouumucs ¢ 3I1P. bosnbioe BHUMaHue ynensercs oroopy
y4eOHOro maTepuajga B COOTBETCTBHM C IPUHLUIIOM JOCTYIHOCTH IPH COXPaHEHHM 00Iero 6a3zoBoro
YPOBHSI, KOTOPBIH JOJDKEH IO COJCPKAHUIO U 00beMy OBbITh alalTHPOBAHHBIM JUIst oOydaromuxcs ¢ 3[1P
B COOTBETCTBUU C UX OCOOBIMH 0Opa3oBaTesbHbIMU MOTpeOHOCTAMU. CienyeT oONerdyuTh OBIIAJAECHUE
Matepuaniom oOyvaromumucs ¢ 3[IP mocpeacTBom ero AeTaabHOTO OOBSICHEHUS C CHCTEMAaTHYECKUM
IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKM B INPUMEHEHMM 3HAHUN, MCIOJIb3Ys INPUEMBl aKTyaIH3aluH
(Bu3yanpHas onopa, maMsrTka).

IIporpamma npegycMaTpuBaeT BHECEHHE HEKOTOPBIX H3MEHEHMH: yMEHbIIeHHe oObema
TEOPETHUYECKUX CBEACHMM, BBIHECECHME OTIEIBHBIX TEM WM LEJIbIX pPA3JelIoB B MaTepUaAJIbl I
0030pHOTr0, 03HAKOMUTEIBHOI'O U3YUYECHHUS.

Anzeopa

B 03HaKOMMTEJIBLHOM IUTaHE PEKOMEHYETCS U3y4arhb CIIEIyIOIIHE TEMBI:
«ppaunonanbuble  yucnaa. JlelictBurenbHble  uyucna», «CpaBHEHME JIEWCTBUTENbHBIX  YMCED,
apupMeTHuecKue NeHCTBUSA C JeHCTBUTENBbHBIMU 4ucIaMny, «HaxoxaeHne npuOIMKEHHBIX 3HAYEHUH
KBaJpaTHOro KopHs», «Teopema Buera», «PemeHus ypaBHEHMH TpeTbe M 4YETBEPTOM CTENEHEH
Pa3JI0KCHUEM Ha MHOXUTCIN, «CDyHKLII/ISI yZ\/X n €€ l“pa(bI/IK», <<HOFpeHIHOCTI) HU TOYHOCTb
npubmmkeHns», «HetHsle U nedetHsle GyHKIum», «DyHKIEI y=X"», «DyHKIMA Y= ax’, ee rpaduk u
cBoiicTBa. ['paduku Gpynximii y= ax? + N u y=a(x-m)?, «YpaBHEHHUE C ABYMs [IEpEMEHHBIMHU U €rorpaguk»,
«I"paduuecknii croco6 pelieHus CUCTEMBI YpaBHEHUID», «M300pakenHue
YJIEHOB apU(PMETUYECKOH W TeOMETPUYECKOH mporpeccuii TOYKaMU Ha KOOPAWHATHOHN IJIOCKOCTH.
JInHENHBIN U SKCIOHEHIMAIBHBINA POCT. CII05KHBIE IPOLIEHTHD).

Cnenyer  yMEHBIINTh  KOJMYECTBO  4acOB  HA  M3yYE€HHE  TEM: «Dopmyisl»,
«/lokazarenbcTBO  TOXKAECTB», «JIuHeliHoe ypaBHeHHME C JByMS HeHU3BeCTHbIMU», «['paduk
JUHEHHOTO ypaBHEHHMsS C JBYMs IepeMeHHbIMU», «['paduueckoe perieHue JMHEHHBIX ypaBHEHMHA WU
CHUCTEM JIMHEHHBIX ypaBHEHUN», « CBOMCTBA KBaIPATUIHOW (PYHKITUN.

BricBoOoauBIIMECST Yachl PEKOMEHIYETCsl MCIIONb30BaTh: Ul Jydlledl npopaboTku Haumboiee
BAXKHBIX TeM Kypca: «Pemenne ypaBHeHuin», «Pemienue cucrem ypaBHeHUN», «COBMECTHBIE IEUCTBUS C
npobsimuy, «IlpuMeHeHne cBONCTB apu(METHUECKOro KBAJPAaTHOIO KOPHs»; Ha MOBTOPEHHUE, pELIeHHE
3a/1a4,mpeoOpa3oBaHKe BHIPAKEHUH, a TAKXKE Ha 3aKpeIyIeHHe N3YYeHHOT0 MaTepuana.

IIpumepHbie Buabl AeATeJbHOCTH oOyvarommxcess ¢ 3IIP, oOycioBieHHbIe 0COOBIMH
o0pa3oBaTeIbHBIMHM TOTPEOHOCTAMH U O0ecleYUBAIOIINE OCMBICJEHHOE OCBOEHHE COJAepPKAHUM
o0pazoBaHus o npeamery «MaremaTuka

Conepxxanne BUIOB JesTenbHOCTH oOywatomuxcsi ¢ 3[IP  ompenensercs wux ocoObIMU
oOpa3oBaTenbHbIMU MOTpeOHOCTAMU. [ToMmumo mupoko ucnonszyembix B OOIT OOO o0mmx i Bcex
00y4aromuxcsi BUJOB ACSITEIbHOCTU CIEAYeT YCHINTh BHUBI JESATENbHOCTH CHelM(UUHbIE AJIs TaHHOU
KaTeropuu JieTei, oOecreunBarolie OCMBICIIEHHOE OCBOCHUE COJEpKaHUs 00pa3oBaHUs IO MpeIMeTy:
YCWJIEHHE NPEIMETHO-TIPAKTUYECKON NEATEIbHOCTH ¢ aKTMBU3aLlMEW CEHCOPHBIX CHCTEM; YEPEIOBAHME
BUJIOB JICATEIIBHOCTH, 3aJCHCTBYIOIUX Pa3JIUNYHbIe CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHUalla C OIIOpOi
Ha aJITOPUTM; «IOIIArOBOCTH» B HM3YYEHUHM MaTepUaia; MCIOJIB30BAHHUE JOINOJHUTEIBHON BU3yalbHOU
OTIOpHI (CXEMBI, Ia0JIOHBL, OTIOPHBIE TAOIHUIIBI); PEYEBOM OTUET O MPOLECCEe U pe3yIbTaTe IeATeIbHOCTH;
BBINOJIHEHHUE CHENATBHBIX 3aJaHUH, 00eCTIeUMBAIOIINX KOPPEKIUIO PETyJIALUN y4eOHO-TI03HAaBaTeIbHON
JeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJbTaTa.

[IpumepHas TemaTu4yeckas U TepMHUHOJIOrMYecKas jekcrka coorserctByeT OOIT OOO0.

Jns obywaromuxcs ¢ 3IIP  cymiecTBEHHBIM SIBISIIOTCS TPUEMBl PabOTBl C  JIEKCHUECKUM
MaTepuaioM 1o mnpeamety. IIpoBoauTcs cneuuanbHas paboTa MO BBEIEHUIO B AKTHBHBIM ClIOBapb
00yyaroImuxcs COOTBETCTBYIOIIEH TEPMHHOJIOTUHU. M3ydaemble TEpMUHBI BBOAATCS HA MOJIMCEHCOPHOM
OCHOBE, 00s3aTe/IbHa BU3yaJlbHAs [TOIEPHKKA, AITOPUTMBI padOThI C ONPE/IEIIEHUEM, OITOPHBIE CXEMBI JISI
aKTyaJIn3allud TEPMUHOJIOTHH.



CornacHo yueOHOMY maHy B 7-9 kiaccax u3ydaeTcst y4eOHBIH Kypc «Amnredpa», KOTOPBIH
BKJIIOUAET CJEAYIOUIe OCHOBHBIE pa3lieibl coiepxaHus: «Hucina v BbIUUCICHUS», «AlreOpandeckue
BBIPAXKCHUS», « Y DAaBHEHUSI U HEPABEHCTBAY, «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3 gaca B
HeJneno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B HeZlemio).

COILEPKAHUE OBYYEHUSA

7 KJIACC

Ymncsia 1 BbIYUCIEHUSA

Jpobu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEeXo] OT OJHOHM (opMbl 3amucu ApoOel K ApPYyroil.
[loHsiTE palMOHANBHOIO 4YMHCIA, 3alUCh, CPAaBHEHHUE, YIOPSJAOYMBAHME PpALUOHAIBHBIX YHCEI.
ApudmeTnueckue IEHCTBUS C pallMOHAIBHBIMHM uuciaMu. PemeHue 3afad W3 peanbHON MPAKTHUKU Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM IMOKa3aTelleM: OIpeaesieHre, MpeoOdpa3oBaHue BBIPAXKEHUN Ha OCHOBE
oTpeieNIeHus], 3aITUCh OOJIBIITUX YHUCEIL.

[IpoueHTsl, 3aMCh MPOLEHTOB B BUE APOOU U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4
Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON IPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsSMasi M 0OpaTHast IpOIOPLUOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHHsI

[IepemeHHbIE, YHCIOBOE 3HAYEHHWE BBIPAXKEHHUS C MEPEeMEHHOM. JlomycTumble 3HAa4YEHHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXKIY BEIUYMHAMH B BUAE GopMyiibl. Berunciaenus mo
dhopmyam.

[Ipeobpa3oBanue OyKBEHHBIX BBIPAXKEHUI, TOXKIECTBEHHO paBHBIC BBIPAXKECHHs, IpaBuia
npeoOpa3oBaHusl CyMM U TIPOU3BEICHHI, MpaBWJIa PACKPBITHA CKOOOK M TPUBEACHUS IOJOOHBIX
claraeMblx.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10Ka3aTeleM.

OpnHounensl M MHorowieHsl. CteneHb MHorowieHa. CrokeHHe, BBIUMTAHHE, YMHOXXEHHE
MHOrousieHoB. ®OopMyJibl COKpAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbI U KBajapaT pazHocTH. dDopmyna
Pa3HOCTH KBaApaToB. Pa3noxkeHrne MHOrOYI€HOB HA MHOKUTEH.

YpaBHeHusi 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, IMpaBHiia MPeoOpa3oBaHUs YpPaBHEHHUS, PAaBHOCHIBHOCTh
YPaBHEHUM.

JluneitHoe ypaBHEHUE C OJHOM MEPEMEHHOW, YHMCJIO KOpPHEW JIMHEWHOTO ypaBHEHMS, PEIICHHUE
JUHENHBIX ypaBHeHUH. CoOCTaBJleHHE ypaBHEHUW MO YCIOBMIO 3a7aud. PelieHue TeKCTOBBIX 3ajlay C
MOMOIIBIO YPABHEHHIA.

JluneitHoe ypaBHeHUE C JByMs TepeMeHHbIMH U ero rpaduk. CucreMa ABYX JIMHEHHBIX
ypaBHEHHMH ¢ JBYMs MepeMeHHbIMU. PerieHue cuctem ypaBHEHHI crocoOoM moicTaHoOBKH. [Ipumepbl
pelIeHust TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKUUHA

Koopaunara Toukn Ha npsamoi. UucnoBble npomMexyTku. PaccTosHue Mexay ABYMs TOUYKaMU
KOOPJIMHATHON IIPSIMOIA.

[IpsmoyronpHast cuctema koopauHat, ocu Ox um Oy. AOlcmucca W opaMHATa TOYKH Ha
KOOpAUHATHOM miiockocTu. Ilpumeps! rpadukos, 3agaHHbIX (popmynamu. UTeHue rpapukoB peaabHBIX
3aBUCUMOCTEH.

[Tonstue dynkumu. ['padux ¢ynkuuu. CpoiictBa (ynkiuit. Jlunelinas ¢ynkmus, e€ rpaduk.
I'padpux ¢ynkmum y = |X|. I'paduueckoe pemieHne IHHEHHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
ypaBHEHUH.

8 KJIACC

Yuciia 1 BbIYMCICHUSA

KBanpatsslit kopenb u3 uncina. [lonstue 00 uppanmoHanasHOM ducie. JlecaTHaHbIe MTPUOIMKEHUS
uppauuoHanbHeIX uyHcen. CBoiicTBa apu(MeTHUYECKUX KBaJApPaTHBIX KOpHEH W HMX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUHN U BEIYUCICHUSIM. [[eiiCTBUTENLHBIC YUCIIA.

CreneHsb ¢ 1eNIbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YHCIa.



Auredpanyeckue BbIpasKeHUs

KBanpaTHslil TpEXUIICH, Pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIN.

Anrebpanueckasi a1po6b. OCHOBHOE CBOWCTBO anredpamueckoir apodu. CrokeHue, BHIYUTAHHE,
YMHOXXEHUE, JieJIeHHe anreOpanyeckux Apooeil. PanyionanbHble BIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHUS M HEPABEHCTBA

Ksagpatnoe ypaBHenwue, hopmylia KOpHEH KBagpaTHOro ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHHI, CBOSIIMXCS K JIMHEHHBIM M KBaJIpaTHBIM. [IpocTeiimme 1poOHO-paiioHanbHbIe YpaBHEHUSI.

I'papuueckass uHTEpHpeTanuss ypaBHEHMH C JABYMS HEPEMEHHBIMM M CUCTEM JIMHEHWHBIX
YPAaBHEHUN C JBYMs IE€pEeMEHHBIMH. lIpumepbl perlieHus CUCTEM HEIMHEWHBIX YPaBHEHUH C JIBYMs
IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 anreOpandecKuM CriocoooMm.

UucnoBble HEpaBEHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ 0AHOW NepeMeHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHElHbIe HEPAaBEHCTBA C OAHOM NepeMeHHON. CHUCTEMBl JIMHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

DOyHKUUHA

[Tonsatue ¢pynxkuuu. O61aCTh ONpEAECIICHUs] U MHOXKECTBO 3HaueHu pyHkuu. CriocoObl 3a1aHus
(byHKIHA.

I'padux pynkiuu. Urenne cBoictB yHkmuu 1o e€ rpaduky. [Ipumepsl rpadukoB QyHKINH,
OTPaKAIOILUX peabHbIE MPOLECCHI.

@DyHKIUH, ONMUCHIBAIOLINE NPAMYIO U 00paTHYIO PONOPLMOHANIBHBIE 3aBUCUMOCTH, UX I'paduKu.
Oynkmmn Y = X2, y = X3, y = VX, y=|X|. ['paduaeckoe peleie ypaBHEHHI U CHCTEM yPaBHEHHIA.

9 KJIACC

Yucna v BoIYMCTICHUS

PanmonanbHele yKcia, UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U O€CKOHEUHbIE eCATHYHBIE APOOH.
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIC YHCIa KaK OCCKOHEUHBIE NIECATHYHBIC IPOOH.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOXECTBOM JECHCTBUTEIBHBIX YHMCEI U KOOPAMHATHOU
IPSIMOM.

CpaBHeHue JIeHCTBUTENBHBIX YUCEll, apu(pMEeTUIECKHE ASHCTBUS C JeHCTBUTENbHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIUTEIBHOCTD IIPOLIECCOB B OKPYIKAIOLLEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEIMUYUHBI, TOUHOCTh MpuOimkeHus. Okpyrienue yncen. [Ipukuaka u
OLIEHKA PE3yJIbTaTOB BHIYMCICHUMN.

YpaBHeHMsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienre ypaBHEHUN, CBOIAIINXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHMe. PemieHne ypaBHEHMI, CBOIALIMXCA K KBaApaTHBIM. bukBanpaTtHOe
ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUN TPETbEd U YETBEPTOM CTEIEHEH pAa3jIoKEHHEM Ha
MHOKUTEJH.

Pemenue 1po6HO-paliMOHATBHBIX YPaBHEHHIA.

Pemennie TeKCTOBBIX 3a7a4 aareOpanyeckKuM METOIOM.

VYpaBHeHHeE ¢ IByMS IEPEMEHHBIMU U ero Tpaduk. Penienue cucreM 1ByX JTMHEHHBIX YpaBHEHHH ¢
NBYyMsI TIEpeMEHHbIMH. PerieHue cucrteM JByX YpaBHEHH, OJTHO U3 KOTOpBHIX JIMHEHHOE, a JApyroe —
BTOpO# cTenenu. ['paduueckas HHTEpIpeTaLUs CUCTEMBl YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33724 areOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOW MEepeMEHHOM. Pelenne cucreM JTMHENHBIX HEPABEHCTB
c onHoii mepemeHHoi. KBanparHeie HepaBeHcTBa. [ paduueckas WHTepHpeTaus HEPaBEHCTB M CHCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMH.

DOyHKUUH

KBagparnunas ¢yuknms, e€ rpaduk u cBoiicTBa. [lapabona, KoopauHATHI BEPIIMHBI TTapabOIIbI,
0Chb CUMMETpPUHU TTapaboIbI.

Ipadukn byukmuii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTsa.

YuciaoBblie NOCTEAOBATEIBLHOCTH U NPOrPecCHm

[ToHsiTHE 4YMCIOBOM TMOCIENOBATEIBLHOCTU. 3aJaHuE€ IMOCIEAO0BATEIBHOCTH PEKYPPEHTHOM
¢bopmynoit u popMyItoii N-ro useHa.

Apudmernueckass U reoMeTpudeckas nporpeccuu. @opMynbl N-ro wieHa apuMETHYECKOW W



TEOMETPUUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.
N3o0pakenne uineHOB apu(METHUECKOM UM TEOMETPHYECKOM TMpOrpeccHuil TOYKaMu Ha
KOOpJAMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMATIBHBIN pocT. C10KHbIE TIPOLEHTHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITIPOI'PAMMBI YYUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOEHUS  NporpaMmbl  ydeOHOro  Kypca  «AmnreGpa»
XapaKTepU3yOTC:

1) narpuoTnyeckoe BOCIIMTAHUE:

MPOSIBIICHUEM HHTEpPECa K MPOLUJIOMY M HACTOSILIEMY POCCHUKWCKONM MAaTEMaTHUKH, LUEHHOCTHBIM
OTHOIIEHUEM K JOCTM)KCHHUSM POCCHUHCKUX MAaTEMaTHKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJBI, K
WCTOJIB30BAHUIO 3TUX JOCTHKEHUH B IPYyTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaskIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealu3alldd  ero Ipas,
MIPE/ICTaBJICHUEM O MAaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBIICHUM,
IpoIenyp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
ATHUYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTUYECKHUM IPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HaHHEM
BaA)KHOCTU MOPAJIbHO-3THYCCKUX IIPUHIHUIIOB B ACATCIBHOCTH y‘IéHOFO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3a7a4 MaTeMaTU4eCcKOou
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHUYECKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU
Il yCTIEHIHOM TMpOo(eCcCHOHANBHON NEeSATENbHOCTH M pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOCHHUEM HUHIUBUIAYaJbHOW TpaeKTOpUU oOpa3oBaHUS U KM3HEHHBIX IUIAHOB C y4ETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOITMOHATHFHOMY U 3CTETUYCCKOMY BOCIPHUSATHIO MAaTEMaTHYECKHUX OOBEKTOB,
3a/1a4, pelieHuH, pacCy>KICHHI, YMEHHUIO BUIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHUEHTAIMEH B JAeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MpEACTaBIEeHUN 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHUA YCIIOBCKA, MPUPOALI U O6III€CTB3, MNOHUMAaHUEM MaTeMaTHYECKOU HAayYKH KaK
cdepbl UeTOBEYECKOM JEesSTeNbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JUIsl Pa3BUTHUS IUBHIM3AIINH,
OBJIAJACHHUEM A3BIKOM MATEMATUKU U MaTeMaTHUECKOU Ky.]'H:TypOﬁ KakKk CpCIACTBOM IIO3HAHUA MHpPaA,
OBJIaJICHUEM MPOCTEUIITMH HaBbIKAMU UCCIIEIOBATENLCKOMN 1€ATeIbHOCTH;

6) ¢usuyeckoe BocnmuTaHue, GopMHPOBAHHE KYJLTYPHI 310POBbS M 3MOIUOHAIHLHOIO
Osaronmosyqusi:

TOTOBHOCTHIO TMPUMEHITh MaTeMaTHYeCKHE 3HAHHUS B HMHTEpPEcax CBOETO 3J0POBbs, BEICHUS
3I0pOBOT0 00pa3za >KM3HHM (30pOBOE MNHTaHHE, COATaHCUPOBAHHBIM pPEXHUM 3aHATUH M OTIbIXA,
perymsipHas (pu3nyYecKkas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IEKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOro e MpaBa APyroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHeHTaHHeﬁ Ha TIPUMCHCHUC MAaTEMAaTHYCCKUX 3HAHWH IJid  pCHICHUA 3aJad B o0OJacTu
COXPAHHOCTH OKPYKArOIIeH cpefbl, IUIAHUPOBAHUS MOCTYNKOB U OIEHKHA MX BO3MOXHBIX MOCIEICTBHIA
JUISL OKpY>Karollel cpesbl, 0OCO3HAHHEM IJI00AIbHOTO XapakTepa AKOJIOTMYECKUX MpoOiIeM U MyTed ux
peuieHus;

8) amanTanus K U3MEHSIOIIMMCSI YCJIOBUSIM COI[MAJILHOM M PHPOIHO# Cpeabl:

TOTOBHOCTHHO K ,HGP'ICTBHSIM B YCJIOBHAX HeOHpeI[eHéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBoeit
KOMITETEHTHOCTH 4epe3 MPAKTUYECKYI0 AESITeNbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS y APYTUX JIIOJEH,
HpHOGpeTaTB B COBMECTHOU ACATCIIBHOCTH HOBBIC 3HAHUSA, HABBIKHW 1 KOMIICTCHIIUN U3 ONIbITA APYTHUX;

HE00X0UMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHcCIe (POPMYIHPOBATH UJIEH, IIOHATHUS,
THUIIOTC3bI 06 O6’beKTaX U ABJICHHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABAThb I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIHIO KakK
BBI30B, TPEOYIOMNN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEUIeHHs U IeUCTBUSA, (POPMYIUPOBATH U



OLIEHUBATh PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUSA

Ba3oBrble Jjornyeckue aeiicTBHA:

® BBISIBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTEMaTHYECKIX 0ObEKTOB, MOHATHIH,
OTHOIICHUN MEXAY MOHITHIMH, POPMYITUPOBATEH OTPECIICHUS MTOHITHIA, YCTAHABIUBATH CYIIECTBEHHBIH
MpU3HAK KJacCU(UKaLUU, OCHOBaHUS /17151 0000IICHHS U CPaBHEHHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3A;

® BOCIpPUHUMATh, (POPMYIHpPOBaTH M NPeoOpa3oBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IUHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIBISITH MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpeUHst B (pakrax,
JAHHBIX, HAONIOJICHUAX U YTBEP)KICHUSX, MPEAJaraTb KPUTEPHUH ISl BBIABICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

e JlenaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JEIyKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUN (MPsSMble U OT MPOTUBHOTO),
MIPOBOANTH CaMOCTOSITEIbHO HECJIOKHBIE JI0Ka3aTelbCTBA MaTeMaTH4eCcKuX (DaKTOB, BBICTPAUBAThH
apryMEHTAaLHIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHS;

e BBIOMpaTh Croco0 pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapHAaHTOB PEILCHHS,
BbIOMpaTh HanboJee MOAXOASIMINN C Y4ETOM CaMOCTOSITENILHO BbIJCIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBaTebcKue 1eiCTBUA:

® JCIIONB30BaTh BOMNPOCHI KaK HCCIENOBATEIbCKUI WHCTPYMEHT IO3HAHUS, (HOPMYITHPOBATH
BOMNPOCH], (PUKCHUPYIOIIHE MPOTUBOpEUYUE, MPOOIEeMy, CaMOCTOSATEIbHO YCTAHABIMBATH HCKOMOE H
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIUIO, MHEHHE;

® TIPOBOJAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHy HECIIOKHBINA SKCIIEPUMEHT, HEOOIBIIOE
UCCIIeZIOBAaHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro oOBEeKTa, 3aBUCUMOCTEHl OOBEKTOB
MEXTy CO0O0i;

® CaMOCTOSITETIPHO (OPMYIIHPOBATH OOOOIIEHHSI W BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOACHUS, MCCIEeIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJlbTaTOB, BBIBOJOB U
000011IEeHN;

® TPOTHO3MPOBATH BO3MOXKHOE PA3BHTHE TPOIIECCA, & TAKXKE BBIIBUTATH MPEIIOJIOKEHHUS O €T0
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmanmeii:

® BBISBJSITH HEJAOCTATOYHOCTh M HM30BITOYHOCTh HWH(OPMAIMH, MTAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4H;

e BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM MpeacTaBICHUS;

e BpIOMpaTh GopMy NpEACTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH pellaeMble 3a7adu
cXeMaMH, AuarpaMMaMi, HHOH rpadukoil 1 uX KOMOWHAIMSIMH;

® OICHMBATh HAAEKHOCTH HMHGOPMAIMHM 10 KPUTEPUSAM, TPEAIOKEHHBIM YUHUTEIEM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMyHuUKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE el cTBUA:

e BOCHpUHUMATh M (HOPMYyIUpPOBATH CYXIACHHS B COOTBETCTBUM C YCIOBHAMU M ULEISAMHU
o0IIeHus, SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaXx,
JaBaTh MOSCHEHUS 0 X0y pellleHus 3ajaul, KOMMEHTHPOBATh MOJTYUYEHHBIN pe3ysIbTarT;

e B XOJ¢ OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEMbl, MPOOJIEMBI,
peraeMoi 3a1a4M, BEICKa3bIBaTh UJIEH, HALICIIEHHBIE Ha IMTOMCK PEIIEHUs], COTIOCTABISATH CBOU CY)KJICHHS C
CY)KICHHUSIMH JPYyTUX YYacTHMKOB Juajora, OOHapyXHBaTh pazu4yMe€ M CXOJCTBO TO3UIMHA, B
KOPPEKTHOH Gopme (HopMyITHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

® TMPEJCTAaBIATh pE3YyJNbTaThl pELICHUS 3aJaud, SKCIEPUMEHTa, WCCIEAOBaHMs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad MPE3eHTAluu U OCOOEHHOCTEH
ayJIMTOPUH;

¢ TIOHMMaTh W WCIOJH30BaTh NPEUMYINECTBA KOMAaHIHOW W WHAMBHIYaIIbHON paboThl mpu
pelIeHnr yueOHBIX MaTeMaTHYEeCKUX 3a/1aY;



® [IPUHMMATh LI€JIb COBMECTHOM JESTEIbHOCTH, INIAHMPOBATH OPTaHU3ALMI0 COBMECTHOM padoThI,
pacnpenensiTh BHIBI pabOT, JOTOBapUBATHCS, OOCYXIAThb HPOIECC U pe3ylbTaT paboThl, 0000maTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

® yYacTBOBaTh B TPYIIOBBIX ¢opmax padboThl (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JIPyTHE), BBHIIOJIHITH CBOIO YacTh PaOOThIl M KOOPAMHHPOBATH CBOM NEHCTBHS C IPYTUMHU
YJleHaMM KOMAaHbl, OLIEHUBaThb KadecTBO CBOEr0 BKJIaga B OOMMI MNPOAYKT IO KPHUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe NeliCTBUS

Camoopranusaunus:

® CaMOCTOSITEJIbHO COCTAaBJIATH IUIaH, aIrOPUTM pElIeHUs 3aJayd (WIK €ro 4acTh), BHIOMpATh
CHOCO0 pelIeHus ¢ y4€TOM MMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ y4ETOM HOBOM HHQOPMAIIIH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJIEKT:

® BIAJETh CcHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTara peLIeHUs
MaTeMaTUYEeCKOM 3a1auu;

® INpPEIBUAECTb TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH pPEIIEHWU 3a7aud, BHOCUTH
KOPPEKTHBBI B JESATEIBLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HANJCHHBIX OHIMOOK, BBISBICHHBIX
TPYAHOCTEM;

® OICHMBATh COOTBETCTBHE pe3yJbTaTa JESITEIbHOCTH IIOCTaBIEHHOW L€ U  YCIOBUSM,
OOBSICHATh TPHUYMHBI JTOCTHIKCHUS WM HEJOCTIKCHMS 1€, HAXOIUTh OIIMOKY, aBaTh OLIEHKY
PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 kJjacce oOyuwaromuiics ¢ 3IIP momyuuT crienmyrommue mnpeaMeTHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCICHUS

BrimonHATe, couyeTas yYCTHBIE M TNHCbMEHHBIE MPHUEMBI, apUPMETHYECKHe JEHCTBHS C
palnMoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HAaYeHHMsS YHCIIOBBIX BBIPAXEHHUH, MPUMEHSATH PazHOOOpasHbIE CIIOCOOBI W MPHEMBI
BBIYMCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECSITUYHBIE IPOOH.

[lepexonuTth OT 0JIHOM (POPMBI 3aITUCH YUCEN K APYroi (IIpeoOpa3oBbIBaTh AECATUYHYIO IpO0b B
OOBIKHOBEHHY!O, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECITUYHYIO 1POOB).

CpaBHUBaTh U YIOPSA0YMBATh PALIMOHAIBHBIE YUCIIA.

OKpyrasTh ymcha.

BbINONMHATP NPUKHUIKY M OLIGHKY pe3yJjbTaTa BbIUUCICHHWM, OLIEHKY 3HAYEHMH YHMCIIOBBIX
BbIpa)K€HUH. BBIMONHATE NEHCTBHS CO CTENEHAMHU C HaTYpaJbHBIMU ITOKA3aTENISMU.

[TpuMeHsITh IPU3HAKU JEIUMOCTH, Pa3JI0kKEHHE Ha MHOKUTENIN HATypaIbHbBIX YUCEIL.

Pemate  mpakTUKO-OpMEHTHPOBAaHHBIE  33Jayd, CBA3aHHbIE C  OTHOLIEHWEM  BEJIMYMH,
MIPOMOPLIMOHAIBHOCTbIO BEJIMYMH, HPOLEHTaMH, WHTEPIPETHPOBATh PE3YJIbTAaThl DPELIECHUS 3a4ad C
y4€TOM OI'paHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBath anreOpandyeckyto TEPMHUHOJIOTMIO W CHMBOJHUKY, NPUMEHATH €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxoauTs 3HaueHrs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BeimonuATe npeoOpazoBaHMs IEJOTO BHIPAXKEHHUS B MHOTOWIEH TNPUBEACHUEM IMOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOUYIEHA Ha MHOTOWIEH M MHOTOYJIEHAa HAa MHOTOYJIEH, NMPUMEHSTh
(dopMyJbl KBaApaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIiecTBIATh pa3iokKeHUe MHOTOWICHOB Ha MHOMKHTENIH C MOMOIIBIO BBHIHECEHHUS 33 CKOOKH
00I11er0 MHOXKHTEIS, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHHs! (POPMYJT COKPAILIEHHOTO YMHOXKECHHUS.

[TpumeHsaTh NpeoOpa3oBaHUs MHOTOWIECHOB JUIS PEIICHHs pa3IMYHBIX 3aJad W3 MaTeMaTHKH,
CMEKHBIX NIPEIMETOB, U3 peaIbHON MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU IIOKa3aTeNsIMU Ui TpeoOpa3oBaHUs
BBIPAKECHUIA.

YpaBHeHUS M HEPABEHCTBA



Pemrate nuHENHBIE ypaBHEHUS ¢ OAHOU IIEPEMEHHOM, IIPUMEHSIS IPAaBUJIA IIEPEX01a OT UCXOIHOTO
YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCS 1M YUCIIO KOPHEM YPaBHEHHUS.

[TpumeHsTH rpaduyeckre MeTObI P PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate npuMepbl Nap 4YUCEIN, SBIAIOLIMXCS PEIIEHUEM JIMHEHHOIO YpaBHEHUS C JIByMs
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH Ipa)MK JMHEWHOrO ypaBHEHHs C JBYMs IE€PEMEHHBIMHU,
MOJIB3YSICh TPpaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

Pemate cuctemsl AByX JTMHEHHBIX YPAaBHEHHH C IByMsI IEPEMEHHBIMU, B TOM YHCJIE IpaUUECKH.

CocTaBiaTh U peuiaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHHM 110 YCIOBHIO
3a/1a4¥, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJIyYCHHBIN pe3yibTar.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MNpPSIMON TOYKE, COOTBETCTBYIOLIME 3aJaHHBIM KOOpJIMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIIOBBIC IPOMEKYTKH Ha alreOpandecKoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/JlaHHBIM KOOpAMHATaM, CTPOUTb TpaduKH
auHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKUMH H3BECTHBIE 3aBUCUMOCTH MEX[IY BEJIMYMHAMM: CKOPOCTb,
BpeMsi, PacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM paboThI.

HaxonuTh 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rpaduueckuii Crmoco0 NPEACTABICHUS W aHaiuu3a WHPOpPMAIMU, W3BICKATh U
HMHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kiacce oOyuwarommiicss ¢ 3[IP momyuurt crepyromme mnpeaMeTHbIC
pEe3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HavalbHbBIE IPEACTABICHUS O MHOKECTBE IEMCTBUTEIIBHBIX YNCEN AJIl CPAaBHEHUS,
OKpYIJICHUS U BBIYMCIIEHUH, N300pakaTh AEHCTBUTEIbHBIC YHCIA TOYKAMU Ha KOOPIUHATHON IIPSIMOM.

[TpuMeHsaTh NMOHATHE apUPMETHUYECKOTO KBAJPAaTHOIO KOPHs, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCTIONB3Ys MPH HEOOXOAUMOCTH KaJBbKYJSTOP, BBHIIOJIHATH MPeoOpa3oBaHUs BBIPAXKEHUH, COAEpPIKAIIIX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3anmucu OOJBIINX M MaJbIX YHCET C MOMOIIBIO JIECATHYHBIX ApoOeil u creneHei
gucina 10.

Auredpanyeckue BbIpasKeHUs

ITpuMeHATHh MOHATHE CTENEHU C LIEIbIM IOKa3aTeNleM, BBIIOIHATh NPeoOpa3oBaHMs BbIPAXKEHUH,
COJZIEpKAIIUX CTEIECHHU C LEIbIM ITI0KA3aTEIEM.

BbINONHATE TOXIECTBEHHBIE NPeoOpa30BaHUs palMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE IPABMI
JecTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaThe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHUH JUIsL pEIIeHUs pa3iIMyHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEATTbHON IPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIe, KBagpaTHbIE YPABHEHUS U PAlMOHAIBHBIC YPAaBHEHUS, CBOJSIIMECS K HUM,
CUCTEMBI IByX YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

[IpoBomuTh mpocTENIIME HCCAEAOBAaHUS YPABHEHUNW M CHCTEM YpAaBHEHUM, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX MpeaCTaBIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WIH CUCTEMa
YpaBHEHUI pellIeHus], €ClIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexoauTh OT CIOBECHOUW (HOPMYITUPOBKHU 3a/a4yM K €€ anreOpandeckoil MOJEeNH C MOMOIIbIO
COCTAaBJICHUS YPaBHEHMS MM CHCTEMbl YPaBHEHHH, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4U MTOJIYYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB MJI CPABHECHMs, OLICHKH, pEIIaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, aBaTh IpaQHUUECKyl0 HIUTIOCTPAIMIO MHOXKECTBA
pELICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[ToHnmMaTh M UCHNONB30BaTh (PYHKLUMOHAIbHBIE IMOHATUS M SA3bIK (TEPMHHBI, CHMBOJIUYECKUE
0003HAaYCHHS), OIpPENCNATh 3HAUeHHE (YHKIMUM TO 3HAYCHHIO apryMEHTa, OMNpEIeNsATh CBOWCTBA
¢dbyuknum o e€ rpaduxy.



Ctpoutb rpaduKku 3JIeMEHTapHBIX QYHKLIUH BHJIA:

y=k/x,y=x2,y =x3,y = |X|, y = VX, OIICHIBAaTb CBOWCTBA YHCIOBOI DYHKIMH 11O €& rpaduKy.

K xonmy oOyuenuss B 9 kiacce oOyuwarommiics ¢ 3[IP momyuur crnepyromme mnpeaMeTHbIC
pe3yJIbTATHIL:

Yuciia 1 BBIYUCICHUSA

CpaBHMBATh M yHOPSIOYMBATh PAallMOHATIBHBIE U UPPALIMOHAIbHBIC YHCIIA.

Brmonuate apudmernueckue IEMCTBUS € palMOHAIBHBIMH YHCIAMM, COYeTas YCTHBIE U
MIUCbMEHHBIE IPUEMBI, BBIIOJIHATH BEIUMCIICHUS C UPPALlMOHATIbHBIMU YUCIAMHU.

Haxonuth 3HaueHus cTeneHed ¢ LENbIMU I10Ka3aTelsMU M KOPHEW, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPA)KEHUI.

OKpyrasaTh JAEHCTBUTEIbHBIC YWCIA, BBIMOJHATh HNPUKHUIKY pPE3yJbTaTa BBIYMCICHUN, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHUSs] U HEPABEHCTBA

Pemate snHEiHble M KBaJgpaTHbIE YpPaBHEHHs, YPABHEHUS, CBOJSIIMECS K HUM, NpocTeiiune
JIpOOHO-paLlOHAJIbHBIE YPABHEHMS.

Pemate cucrembl ABYX JMHEHHBIX YpaBHEHMH C JBYyMs IE€PEMEHHBIMH M CHUCTEMbI JBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3a/1a4M anredpandeckuM CrocoOOM C IOMOIIBIO COCTABJICHUS YPAaBHEHUSI WU
CHCTEMBI JABYX YPaBHEHHH ¢ IByMS IIEPEMEHHBIMHU.

IIpoBomuTh mpocTeiline HcClae0BaHUs YpaBHEHMH M CHCTEM YpaBHEHHUH, B TOM YHCIE C
NpUMEHEHHEM TpadUYecKuX MpeACTaBIeHUN (yCTaHABIMBAaTh, MMEET JIM ypaBHEHHE WU CHUCTEMa
YPaBHEHMH PELICHHUs, €CII UMEET, TO CKOJIbKO, U IIpoyYee).

Pemrate nuneiiHble HEpaBEeHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300paXKaTh pellIeHNEe HEPABEHCTB Ha
YHCIIOBOH NMPSIMOH, 3aMUCHIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Pemarp cuctembl JUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBaJpaTHOE
HEpPaBEHCTBO, N300paXkaTh pEIIEHNE CUCTEMbl HEPAaBEHCTB HA YMCIOBOM NPSMOM, 3aIIUCHIBATh PELIEHUE C
MTOMOIIBIO0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHBIX 33]1ad.

DyHKUUH

Pacnio3HaBaTh (yHKIMM H3ydeHHBIX BUAOB. [loKa3pIBaTh CXEMaTHMUYECKH pPAacIOJIOKEHHE Ha
KOOPJIMHATHOH TIIOCKOCTH TpadukoB GyHKiwmii Buga: Y = KX, y = kx + b,y = k/X, y =ax2 + bx + ¢,y =
X3,y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHi1 K0d(()HUIINEHTOB, OMHCHIBATH CBONCTBA ()YHKIIHMIA.

Ctpoutph 1 n300pakaTh CXeMaTU4eCKH rpauKu KBaIpaTUYHBIX (YHKIMH, OMUCHIBATH CBOHWCTBA
KBaJIpaTUYHBIX QYHKLUH 110 UX rpaduxam.

Pacnio3HaBaTh KBaZpaTHUHYI0 (YHKIUIO 1O (opMmyiie, NMPUBOJUTH IMPUMEPHl KBAaJPATUUYHBIX
GyHKIUH U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciaoBbie NOCTEAOBATEIBLHOCTH U NPOrPecCHm

Pacnio3znaBath apuMeTHyeCcKyro 1 TeOMETPUUECKYIO MPOTrPECCUN TIPU Pa3HBIX CIIOCO0ax 3aJaHMs.

BbIMONHATE  BBIYUCIEHHS C HWCHOJb30BaHMEM (OpMynT N-ro wieHa apupMEeTHUYecKod U
T€OMETPHUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOUYKAMH HAa KOOPIUHATHOM MIIOCKOCTH.

Pemarp 3amaun, cBsS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBHOCTSIMH, B TOM YHWCJE 3aJauyd W3
peanbHOMN JKHU3HHU (C UCTIOIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHI).

TEMATHYECKOE IINTAHUPOBAHHUE
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Yyucia U BEIYHCIIEHUS.

1 JlelicTBUTENIbHBIE YHCIIA
YpaBHeHUA U

2 HEpaBEHCTBA. Y paBHEHHS
C OJTHOM MEpPEMEHHOU
YpaBHeHuUs U

3 HepaBeHCcTBa. CHCTEMBI
YpaBHEHUU
YpaBHeHus u

4 HEPaBEHCTBA.
HepaBenctBa

) OyHKIUU

6 Yucnosele
MIOCJIEI0BATEIbHOCTH

7 [ToBTOpEHwE, 0606H1€HI:I€,
cucTeMaTu3anus 3HaHUI

OBUIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME
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