MYHULHUITAJIBHOE BIO/KETHOE OBIEOBPA3OBATEJIBHOE YYPEK/IEHUE
«CPEJHSASA OBIMEOBPA3OBATEJIbHASA HIKOJIA Ne66» r.bPAAHCKA

AHHOTauMs K padoueil mnporpamMmme

yueOHOro nmpeaMera «AJredpay» ais 7-9 kiaccon
Pabouas mporpamma yueOHOTO TIpemMeTa «Anredpa» o00s3aTenbHON TpenMeTHol oOmactn «MaremaTka u
nH(pOPMATHKA» SBISCTCS YacThIO OCHOBHOHM 00pa3oBaTeNbHOW MporpaMMbl OCHOBHOTO 00Imero obpasosanus (OOII
0O00) MBOY COII Ne66 r.bpsiacka, paspabotana B cooTBeTcTBuHM ¢ TyHKTOM 32.1 ®I'OC OOO Ha ocHOBe
QenepanpHO paboueil mporpammbl o anredpe ¢ yuérom Temarmdeckoro tanupoBanns DPIBHY «MucTtuTyT
CTpaTeruu pa3BuTHs o0pa3oBanus» Poccuiickoii akaneMun o0pa3oBaHus U peausyercs 3 roja ¢ 7 mo 9 kiacc.

PaGouas mporpamma pa3paboTaHa yIATEISIMH MaTeMaTHUKHU ITKOJBI ¢ UCONb30BaHNeM «KoHCTpykTOpa padodnx
nporpamMmy caiita «EauHoe copepxanue o0mero oopa3oBaHus» B COOTBETCTBUY ¢ [lonoxkeHneM 0 pabovrx mporpammax
U ONpEeIeNseT OpPraHu3aluio 00pa30BaTEIBLHON JCATEIBHOCTH YUYUTENs B IIKOJE MO mpeaMmeTy «Ausredpay». Pabodas
MporpaMMa COJEPKUT CIETYIOIINE CTPYKTYPHBIE DIIEMEHTHI:

-[IOSICHUTEIILHYIO 3aIIUCKY;

-00IIy 0 XapaKTepUCTHKY YIeOHOTO IpeaMeTa «Anredpay;

-IIeJTM U3YYCHHUS Y4eOHOTO mpeaMeTa «Asredpay;

-MecTO y4eOHOTo npeaMeTa «Anredpa»s y1eOHOM TUTaHe;

-coJiepKaHue yueOHOTo IpeMeTa «Anredpay;

-ITaHUPYEMBIE Pe3yIbTaThl (JIMYHOCTHBIE, METAIIPeIMETHBIE U TIPEIMETHEIE);

-TeMaTU4ecKoe IIaHPOBaHKe, C(HOPMUPOBAHHOE C YUETOM paboyeil mporpaMMbl BOCITUTAHUS H BO3MOXKHOCTBIO
ucnonb3oBanus IOP/ILIOP.

Pabouas mporpamma oOcyxnaeHa Ha 3acemanuu [IIMO yumTeneil MaTeMaTHYeCKOrO IIMKIIA IIKOJBI, MPHHATA
pelieHreM regarorunieckoro cosera (mporokos Nel ot 29.08.2023r.), yrBepxkaeHa mnpukazomM no MBOY COLI Ne66
r.bpsiacka Nel70 ot 29.08.2023r. B kauectBe yacTtu cogepxkanus OOII OO0

Ha ocHoBe manHOW mporpammel yumrtenem paspabarteiBaercs KTII B coorBerctBum ¢ [lomokeHnem o
KaJICHJapHO-TEMaTHYECKOM TUIAHUPOBAaHMH 10 Y4eOHOMY mpeamery, Kypcy, momymo. KTII paccmarpuBaercss Ha
3acemannu LIIMO u cornmacyercs ¢ 3amecturenieM mo YBP.

Bbinucka
U3 OCHOBHOI1 00pa30BaTe/ibHON MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

PABOYASI ITIPOT'PAMMA
yueOHOro npeamera «AJireopa»
1JIs o0ydawmmuxes 7 - 9 kiaccon
(0a30BBIii ypOBEHB)

CPOK peaju3anuu 3 roaa

MHNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma ydeOHOro mnpeamera «Anredpa» (mpeamerHas obiacte «Maremarnka W MHpOpMaTHKa») Ha
YpOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs COCTABICHA Ha OCHOBE Tpe0OBaHMA K pe3yjbTaTaM OCBOCHHUS MPOrPAMMBI
OCHOBHOTO 001Iero oopasoBanus deieparbHOr0 TOCyIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO OOIIETo
obpazoBanus (PI'OC O0O0), DenepanbHoil 00pa3oBaTeIbHON HporpaMMbl 0OCHOBHOTO obmiero obOpaszoBanus (DOII
000), denepanpHOl pabodyeil mporpamMmbl 1o ydeOHOMy mpeamery «Anredpa» (DPII «Anrebpay), a Taxxke
OpPHEHTHPOBAHA Ha IIeJIeBbIC PUOPHUTETHI, chOPMYITHPOBaHHEIEC B efiepalibHON paboyeli mporpaMme BOCTIHTAHHSI.

[Iporpamma mo anrebpe Ha YpOBHE OCHOBHOTO 00Omiero oOpa3zoBaHus pazpaboraHa ¢ yderom Korrenmmu
npenoaaBaHus MaTeMaTtuku B Poccuiickoit denepanuu.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «AJITEBPA»
B cTpykType mporpamMmel yueOHOTO Kypca «Anredpa» Il OCHOBHOTO OOIero oOpa3oBaHHUS OCHOBHOE MECTO

3aHUMAIOT COACPKATCIbHO-MECTOJUUCCKUC JIMHUU! «Uucna wn BBIYHCJIICHUA), «Anre6pa1/1quI<He BBIPAXXCHUS,
«ypaBHCHI/IH U HCPABCHCTBa», «(DyHKLII/II/I». Ka)K)IaH N3 3TUX COACPIKATCIBbHO-MCTOAUYCCKUX JIMHUN Pa3sBUBACTCA Ha
1



MPOTSDKEHUN TPEX JIeT U3yUYEeHHUsl Kypca, B3aMMOJCHCTBYS C IPYTMMH €ro JHHUSAMH. B Xoae u3ydyenus: yueOHOro Kypca
o0y4JaroummMes NPUXOIAUTCS JIOTHYECKU PACCYX1aTh, UCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBA3M ¢ 3TUM B
IporpamMMy y4eOHOTo Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oOpa3oBaHMsA U CIIOCOOCTBYIOLIME OBJIAZCHUIO OOYYaIOLIMMUCS OCHOB YHHBEPCAJIBHOTIO
MaTeMaTH4YecKoro si3bika. ComepikaTedbHONH W CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpay SIBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHHUM «Yncna W BBIYHMCICHUS» CIY>)KUT OCHOBOW JJISl JANbHEHIIEro W3yuyeHHs MaTeMaTHKH,
CIOCOOCTBYET DAa3BUTUIO Yy OOYYAIOLIIMXCSl JIOTHYECKOTO MBIIUICHUS,, (OPMUPOBAHHIO YMEHHUS IOJIb30BATHCS
AITOPUTMAMH, a TAaKKe NMPHOOPETEHUIO NMPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX AJISI MOBCEJHEBHOM ku3HU. Pa3Butue
MOHATHSL O YMCJIE€ HAa YPOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUs CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMU
quciaaMy, (OPMHUPOBAHUEM MPEICTABICHUNA O ACHCTBUTENBHOM 4YHCIE. 3aBEpLICHHE OCBOCHMS YHCIOBOM JHMHUHI
OTHECEHO K CpeHeMy 001eMy 00pa30BaHHIO.

Conepxanue AByX anreOpandeckux JHHUNH — «ANreOpanuecKue BBIPAKEHUs» U «YPaBHEHHS W HEPaBEHCTBA»
crocobcTByeT (OPMHUPOBAHUIO y OOyHYaIOMMXCA MaTeMAaTHYECKOTo armapara, HeoOXOJUMOIo I pPEelIeHHS 3aaad
MaTEMaTHKH, CMEXHBIX IPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHe ocHOBHOrO 0011ero 00pa3oBaHus
y4eOHBI MaTepuall IPyNIUPYyeTCsl BOKPYT PAallMOHAIBHBIX BBIPAXKECHUH. Anredpa IeMOHCTPUPYET 3HAUEHHUE MaTeMaTUKU
KaK sI3bIKa ISl TIOCTPOEHMS MAaTeMaTHYeCKUX MOJENel, OMUCaHus MPOLEcCOB U SBJICHUI peajbHOro mupa. B 3amaum
o0ydeHus: anredpe BXOAAT TAaKKe AajbHEHINEe pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUS, HEOOXOAUMOI0, B YaCTHOCTH,
IUIE OCBOCHMS Kypca HMH(QOPMATHKH, W OBJaJCHHE HaBbIKAMHU JEIyKTHBHBIX paccyxineHud. IIpeoOpasoBanue
CHUMBOJIFHBIX (JOPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMAaTHIECKOMY TBOPYECTBY.

Conepkanre (yHKIMOHAIBLHO-TpA(UISCKON JIMHUU HAILCJICHO Ha TMOJydYeHHe OOYydYalOUUMUCS 3HAHUH O
(GYHKIMSIX KaK BaKHEHIIEH MaTeMaTHMYSCKOW MOJENU JUIsl ONMMCAaHUs U MCCICIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U
SIBIICHUH B mipupojie U obmiectse. M3ydeHue mMaTepuaia CriocoOCTBYET Pa3BUTHIO Y O0YUArOIIMXCSl YMEHHUS UCIIOIb30BaTh
Pa3iIMYHbIC BBIPA3UTCIIbHBIC CPCACTBA A3bIKA MAaTEMATHUKU — CIIOBCCHBIC, CUMBOJIMYECKUC, rpa(bnqecxne, BHOCHUT BKJIaJl B
q)OpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ O pOJIM MAaTEMATUKH B Pa3BUTHU HUBUJIN3AalIUN U KYJIbTYPBL.

HEJU N3YUYEHUSA YYEBHOI'O IIPEIMETA «AJITEBPA»
AnreOpa siBIII€TCSI OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHMsA: OHa OOECIIEUMBAET HU3yUCHHE

JPYTUX JWCIUIUTHH, KaK eCTECTBEHHO-HAYYHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO st
MPOJIOJDKCHUST 00pa3oBaHWs W B TMOBCEIHEBHON >KM3HU. Pa3BuTHe y OOYYarONMXCS HAYYHBIX MPEACTABICHUH O
MPOUCXOXKICHUH U CYINTHOCTH ajredpandeckux aOCTpakIHid, croco0e OTPaKEHUS MATEeMATHISCKON HAyKOW sSBJICHUU U
MPOIIECCOB B MPUPOJAC M OOIIECTBE, POJM MAaTEMATHYECKOTO MOJICIIUPOBAHUS B HAYYHOM IMO3HAHWM W B TPAKTHKE
croco0cTByeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI M KAUECTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJalTalid B
coBpeMeHHOM IH(poBOoM oOIecTBe. M3ydeHue anreOpsl oOecleunBacT pa3BUTHE YMEHHUS HAOINI0JaTh, CPABHHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS M BBIBOJIBI, (POPMYJIHPOBATh yTBepkaeHUI. OCBOGHHE Kypca anreOpbl 00ecIieunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUA 06yqa}01unxcsl: OHU HCIIOJIB3YKOT ACAYKTHUBHBIC W HWHAYKTHBHBIC PACCYXKICHUA, O606HI€HI/I€ u
KOHKpETH3allMio, aOcTparupoBaHue W aHajoruro. OOydyeHue anreOpe mpeanojaracT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITEIIBHOM JICITENFHOCTH O0yJYaroInuXcs, MO3TOMY CaMOCTOSITENIbHOE PEIIeHHEe 3a/lad SIBIISETCS peaiu3amueit
ACATCIIBHOCTHOI'O ITPpUHIMIIA O6yT-IeHI/I$[.

MECTO YYEBHOI'O ITIPEAMETA «AJITEBPA» B YYUEBHOM IIJIAHE
CornacHo yueOHOMY IJIaHy B 79 Kiaccax u3y4aercsi y4eOHbIH Kypc «Anredpay, KOTOPhI BKIIOYAET CIeIyOLIHe
OCHOBHBIE pa3lieNibl coAepkaHus: «Umcna W BBIUMCIEHUS», «ANreOpanyeckue BBIPOKEHHS», «YPaBHEHHS U
HepaBeHCTBay, «DyHkumn». Ha u3ydenue yuebHoro kypca «Anrebpa» orBoautcs 306 wacos: B 7 kiacce — 102 yaca (3
Jaca B Hezieno), B 8 xiacce — 102 vaca (3 yaca B Hezenmio), B 9 kimacce — 102 vaca (3 waca B Heneno).

COJAEPXAHHUE YYEBHOI'O ITIPEAMETA
7 KJIACC
Yuciia 1 BbIYHCICHUSA
JpoOu OOBIKHOBEHHBIE M JAECATHYHBIE, TEpexold OT OAHOH (opmbl 3amucu ApoOeil k apyroil. IlonsTtne
palMOHATIBHOTO 4YHCTa, 3alKCh, CpPAaBHEHHUE, YMOPSAOYMBAHHE DPALMOHANBHBIX 4Hceld. ApupMmeTHdeckue IEHCTBUS C
panroHaJIbHBIMU YKCIIaMU. Pemenne 3a1a4d u3 peaabHOi MPaKTUKK Ha 9acTH, Ha JpoOu.



CreneHp ¢ HaTypalbHBIM IOKa3aTejeM: ONpelesieHHe, MpeoOpa3oBaHHe BHIPAKEHUI Ha OCHOBE OIpEIeIIeHHS,
3anuch 60sbKX yuces. [IpoleHTs!, 3anucy NPOLEHTOB B BUAE APOOH U ApoOU B BUJIE IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a41
Ha MPOLCHTEI, PEIICHUE 3a1a4 U3 PEeaIbHON IPAKTUKH.

[IpuMmeHeHne NpU3HAKOB AETUMOCTH, pa3ioKeHHe Ha MHOKUTENN HAaTYPaJIbHBIX YUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE IPsiMast U oOpaTHas MPONOPLUHUOHAIEHOCTH.

Auaredpanveckue BbIpakeHHSA

[lepemeHHBIE, YUCIOBOE 3HAYEHHE BBIPAXKEHUSA C TepeMeHHOH. JlomycTuMble 3HAa4YeHHA TEPEMEHHBIX.
[IpencraBieHue 3aBUCHUMOCTH MEXAY BeIMYMHAMM B BuAe (Gopmyiibl. Berancnenus mo ¢dopmynam. IlpeobpaszoBanue
OyKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO PaBHBIC BBIPAXKECHUS, IpaBUia IPeoOpa3oBaHus CyMM U IIPOU3BEACHUM, IpaBuiia
PacKpBITUSI CKOOOK U IIPUBECHUS IIOAOOHBIX CIaraeMblx.

CBoliCTBa CTENEHU C HATYPaIbHBIM IT0KA3aTENIEM.

OpHouneHs! 1 MHOTOWIEHBl. CTeneHb MHOrowieHa. CiloxeHne, BEBlUNTaHue, yMHO)KEHHE MHOTOuIeHOB. DopMyIibl
COKpalI€HHOTO YMHO)KEHHS: KBaJpaT CYMMBI M KBajpaT pasHocTd. Dopmyna pa3HOCTH KBaapaToB. PasnoxeHue
MHOT'OYJIEHOB HAa MHOXKHUTENH.

YpaBHeHMs1 1 HEpaABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHUS, IPaBUila IpeoOpa30BaHus ypaBHEHHS, PABHOCHIBHOCTD yPaBHEHUH.

JluneiiHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YWCIO KOPHEH JIMHEWHOIO YPaBHEHHUs, PELICHUE JIMHEHHBIX
ypaBHeHU. CocTaBlieHHe ypaBHEHUH 10 YCIOBUIO 3a7a4uu. PelieHre TeKCTOBBIX 3ajjay ¢ MOMOIIbIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C ABYMS MEpeMEHHBIMH W ero Tpaduk. Cucrema ABYX JMHEHHBIX ypaBHEHHH C JAByMS
NepeMEeHHBIMU. PelieHne cucteM ypaBHEHUH CIOCOOOM MOACTaHOBKH. [IprMephl pemeHns TEKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO
CUCTEM YpaBHEHHM.

DyHKINH

Koopaunara Toukn Ha mpsmoi. YucioBble MPOMEXYTKH. PaccTosHue Mexay ABYyMsI TOUKaMU KOOPIMHATHOMN
psAMON.

[IpsmoyronpHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opIuHaTa TOYKH HA KOOPAMHATHOH IJIOCKOCTH.
[Mpumepsr rpadukos, 3aganHbIX GopmyinaMu. UreHue rpadukoB peaibHbIx 3aBUcuMocTeld. [lonstre dynkuun. I'padux
¢bynkimu. CpoiictBa ¢QyHkuumii. Juneinas ¢ynkuums, e€é rpaduk. ['padux dynkimu y = |X|. [paduueckoe pemienue
JINHEUHBIX YPaBHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KJIACC

Yucsa v BIYUCTIEHUS

Keanpatsbeiii kopeHb u3 wuucia. IloHaTne 00 UWppalMoOHaIbHOM 4YMcie. JlecATHYHbIE MPUOIMKESHUS
WppanuoHanbHbIX uncen. CBoiicTBa apu(METHYECKHX KBAJIPaTHBIX KOPHEW M WX NpHUMEHEHHe K MpeoOpa30BaHHUIO
YHUCJIOBBIX BBIPAXKEHUI U BEIYUCICHUAM. [eicTBUTEIBHBIC YHCIIA.

CreneHs ¢ 1eNIbIM TTOKa3aTenneM U e€ cBoicTBa. CTaHgapTHas 3aIllMCh YHCia.

Aunredpanyeckne BhIpaskeHust

KBanpatHsslil TpéxuiieH, pa3nokeHne KBaApaTHOTO TPEXWIEHa Ha MHOKUTEIH.

Anrebpandeckas apo6s. OCHOBHOE CBOHCTBO anreOpamdeckoi apoou. CioxkeHue, BEIYUTaHUE, YMHOKCHHE,
JieJIeHne anredpandeckux Japooeil. PanmoHampHbIe BRIpaXKEHUS U UX TPeoOpa3oBaHHUe.

YpaBHeHusI M1 HEPABEHCTBA

KsanpatHoe ypaBHeHHe, (hopMyna KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHMH,
CBOSIINXCS K TUHEHHBIM 1 KBaApaTHRIM. [IpocTeiinme npoOHO-parinoHaIbHBIC YPaBHEHUS.

I'padmyeckas uHTEpHIpETANIMS YPAaBHEHH C JIBYMSI MIEPEMEHHBIMH M CUCTEM JIMHEWHBIX YPABHEHUH C JBYMS
nepeMeHHbIMU. [IpuMepsl pelieHnst CUCTeM HETUHEHHBIX YPaBHEHUN ¢ ABYMsI IEPEMEHHBIMU.

Pemrenne TEKCTOBBIX 3a71a9 ANTeOpamdeCcKiM CIIOCOO0OM.

YucnoBble HEPaBEHCTBA M UX CBoOicTBa. HepaBeHCTBO C OIHOHM IepeMeHHOW. PaBHOCWIBHOCTH HEPaBEHCTB.
JIunelinble HepaBeHCTBA ¢ OJJHOM nepeMeHHO. CHUCTEMBI TUHEHHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DYyHKUNHU

[onstre pynkumu. OO1ACTh ONPENEICHUS U MHOXKECTBO 3HaUeHUN (yHKIMU. CriocoObl 3ananus pyHKIUH.

I'paduk dyHkiuu. YreHue cBorCTB GyHKIMHU 110 € rpaduky. [Ipumeps! rpadukoB GYHKIHH, OTPasKarOIUIX
peanbHbIE IPOLIECCHI.

DYHKIMH, ONMUCHIBAIONIHE IIPIMYIO M 0OPATHYIO MPONOPLHOHAIBHBIC 3aBUCHMOCTH, HX rpaduki. OyHKImT Y = X,
y=xy= VX, y=|x|. T'paduueckoe perieHre ypaBHEHHI U CUCTEM YPaBHEHHIA.

9 KJIACC



Yucna v BIYUCICHUSA

PanyonaneHble yKcna, UppalMOHANBHBIE YMCIA, KOHEYHBIE W OECKOHEYHBIE ACCATHYHBIE IpoOU. MHOXKECTBO
NEeUCTBUTEIbHBIX YHCEN, ACHCTBUTENIbHBIE YHMCIa KaK OECKOHEYHble AecATHYHbE IpoOu. B3anmMHO omHO3HauHOE
COOTBETCTBHE MEKIY MHOXKECTBOM JECHCTBUTENBHBIX YACEN H KOOPAWMHATHOW MPSIMOM.

CpaBHeHME JeHCTBUTENBHBIX YUCeN, apu(MeTHIeCKre IEHCTBUS C JEHCTBUTEIbHBIMU YHCIaMHU.

PazmMepbl 00BEKTOB OKPYKAIOLIETO MUPA, ATUTENBHOCTh MPOLIECCOB B OKPYKAIOIIEM MHUPE.

[MpubnmxkénHoe 3HAa4YeHWE BENWYHMHBI, TOYHOCTH NpuOmkeHus. OkpyrieHwe uucen. [lpukuaka W oueHKa
pe3yIbTaTOB BHIYHUCICHUH.

YpaBHeHHs 1 HEPABEHCTBA

JluneiiHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOIAIIUXCS K JINHEWHBIM.

Ksanpatnoe ypaBHenue. Penienue ypaBHeHui, CBOAALINXCS K KBaJpaTHeIM. bukBanpaTHoe ypaBHeHue. [Ipumepsl
peUIeHUs] YpaBHEHUN TPEThe U YETBEPTOU CTEMEHEN PA3JI0KEHUEM HA MHOKUTEH.

Pemenue n1poOHO-paiioHaNbHBIX ypaBHEHUH. PeleHne TekCTOBBIX 3a/1a4 anredpandeckKiuM METOIOM.

VYpaBHeHHE C IBYyMs IMEpPEeMEHHBIMH W ero rpaduk. Pemienue cucTteM OBYX JIMHEWHBIX YpaBHEHHU C JABYMs
nepeMeHHbIMU. PellleHne cuctemM JByX YypaBHEHUM, ONHO W3 KOTOPBIX JIMHEHHOE, a JApPYyroe — BTOPOW CTEINEHH.
I'padmyeckas MHTEpIIPETALNS CUCTEMbI YPAaBHEHUM C IBYMsI ICPEMECHHBIMH.

Pemnenue TeKCTOBBIX 33/1a4 alNreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PewieHrne NHHEWHBIX HEPABEHCTB C OJHOW INEpeMEHHOW. PerieHue cHUCTEM JIMHEWHBIX HEPABEHCTB C OAHOU
nepemenHoi. KBagparHele HepaBeHCTBa. |'paduueckass MHTepHpeTanys HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
NEPpEMCHHBIMH.

DyHKINH

Ksanparnunas ¢ynknus, e€ rpadux u coiictBa. [lapaboma, KoopAMHATH BEPIIUHBI MAPa0OIBI, OCh CHMMETPHH
napaboJIbL.

Ipaduxu ysxmmit: y = kx, y =kx + b, y = k/x, y = x%, y = Vx, y = |X| u ux coiicTea.

YucaoBbie MOCIEA0BATEIbHOCTH U MPOrPecCHH

[onsiTHE YMCIIOBOM MOCIIE0BATEIBHOCTH. 3aJaHKe MTOCIIEA0BATSIILHOCTA PEKYPPEHTHON hopmMyiioit u Gopmynoi
N-TO 4JIeHA.

Apudmernyeckas U reomerpudeckas nporpeccurd. @opmynbl N-ro wieHa apuPMETHUIECKOW U IeOMETPUUYECKOMH
HPOrPECCUl, CYMMBI IIEPBBIX NUIIEHOB.

W3o0paxkeHne 4ieHOB apu(hMETHUECKONH M T€OMETPUIECKON MPOrpeccHii TOUKaMu Ha KOOPAMHATHOM IIIOCKOCTH.
JInHEHHBIN 1 SKCTTOHEHITUATBHEBIN pOCT. CII0KHBIC TIPOIIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHSI POTPaMMBI yUeOHOTO Kypca «Anredpay XapakTepru3yroTcs:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpEeca K MPOILIOMY M HACTOALIEMY POCCUMCKOM MaTEeMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K
JIOCTUKEHUSIM POCCUMCKHUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO 3TUX JOCTHXKEHUI
B JIpYTUX HAayKax W MPUKIATHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peallM3alldd ero NpaB, INPEACTABICHHEM O
MAaTeMaTHYECKUX OCHOBaxX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TPakIaHCKOTO 0OIIecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYXJIEHHIO 3THYECKHMX IPOOJIeM, CBA3aHHBIX C MPAKTHUCCKUM
MIPUMEHEHHUEM JIOCTHKEHUN HAYKH, OCO3HAHHUEM BKHOCTH MOPATHHO-ITHIECKUX MMPUHITUIIOB B IEATETLHOCTH YIEHOTO;

3) TpyI0BO€E BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE€ B pEIICHUU IPAKTUYECKUX 3a/lad MAaTeMaTHUYeCKOW HamlpaBlICHHOCTH,
OCO3HaHHEM BOKHOCTH MaTEeMaTHUECKOT0 00pa30BaHMs Ha TPOTSHKCHUHU BCEW KHM3HU ISl YCIEITHON MPOoQeCcCHOHANBHOM
NEeSTeTbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M TIOCTPOEHHEM WHAWBHIYaIbHOU
TPaeKTOPUH 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;
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4) rcTeTHYECKOEe BOCTTUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHANBHOMY M 3CTETUYECKOMY BOCTIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, pEIICHH,
paccyxIeHul, yMEHHUIO BUAETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 O3HAHUS

OpHEHTAllMed B JAEATEJLHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX DPAa3BUTHUSl UEJIOBEKAa, NPUPOABI M OOIIeCTBA, NMOHMMAaHMEM MAaTEMaTW4eCKOM HayKu Kak cepbl
YeJIOBEUECKOM NESTEIbHOCTH, JTAloB €€ pPa3sBUTHUSA M 3HAUYUMOCTH [UIS PA3BUTUS LIMBUIM3ALUH, OBJIAJACHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTH4eCKOM KyJIbTYpOW KakK CPEACTBOM IIO3HAHMSA MHUpPA, OBJIAJAECHUEM INPOCTEHUIIMMHU HaBBIKAMH
HCCIIEI0BATEIbCKOM NeSITEIbHOCTH;

6) pu3nyeckoe BocnuTanue, GopMHPOBaAHME KYJIbTYPHI 310POBbSI H IMOLIHOHAIBLHOIO 0JIATONOJTYYHsI:

TOTOBHOCTBIO TIPUMEHATh MaTEeMaTHUYECKUE 3HAHUS B MHTEPECAax CBOETO 3/I0POBbs, BEIEHHS 3I0pPOBOr0 o0Opasa
KHU3HH (340pOBOE MHTaHHWE, COAIAHCHPOBAHHBIM PEKUM 3aHATHH W OTABIXA, peryisipHas Qu3uyeckas aKTUBHOCTD),
c(OPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO JKe MpaBa APyroro 4ejJoBeKa;

7) 3K0JI0rM4ecKoe BOCIIUTAHUE:

OpHCHTAllMEl Ha TPUMCHEHHE MaTeMaTHYeCKMX 3HaHWUH /Uil pelIeHus 3aJad B 00JacTH COXPaHHOCTH
OKpYy>Karollel cpeapl, MIAHUPOBAHUSA TOCTYNKOB M OLIEHKH MX BO3MOXKHBIX TOCJIEJACTBHM MJISI OKpY)KarolleH cpesbl,
0CO3HaHUEM TITOOALHOTO XapaKTepa IKOIOTUIECKUX MPOOJIeM U MyTeH MX PeIICHHUS;

8) axanTanus K M3MEHSIIOLIIMMCSI YCJIOBUSIM COLMAJILHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUAM B YCIOBHUSAX HEONPEEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPaKTUYECKYIO JESITEIbHOCTD, B TOM YMCIIE YMEHHE YUUTHCS Y IPYTUX JIO/IeH, MproOpeTaTh B COBMECTHOM JeATEIbHOCTH
HOBBIC 3HAHHS, HABBIKM U KOMIIETCHIIH U3 OMBITA JPYTUX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM uucie GOpMyIUpOBaTh UAEH, IOHATHUS, THIIOTE3bl 00
00bEeKTaXx M SBJICHUSAX, B TOM YHCJIE paHee HEHM3BECTHBIX, OCO3HAaBaTh ACPUIMUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, INIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYalMI0, BOCHPUHMMATh CTPECCOBYIO CUTYallMI0O KakK BBI3OB,
TpeOyroUuii KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUSI U ACUCTBUS, (DOPMYIHPOBATh U OLICHUBATH PUCKU H
MOCJE/ICTBUS, JOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbI
Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIE YUeOHbIe AeiicTBUS
Ba3zoBble jjornueckne aeicTBUA:

® BBUIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MAaTEeMAaTHYECKHX OOBEKTOB, MOHSITHUH, OTHOILCHHUN
MEXJy TOHITUAMH, (OPMYIUPOBATH OMNpEICICHUs] TOHATUH, YCTaHABIMBaTh CYNICCTBEHHBIH MpPU3HAK
KJ1accu(puKaluy, OCHOBaHMS JUIst 0000IIEHNS U CpaBHEHUSI, KPUTEPUX IIPOBOIMMOI0 aHAIIN3a,;

® BOCHpUHHMATh, (OPMYIHPOBATH M MPeoOPa3OBBIBATH CYXIACHUS: YTBEPIUTEIbHBIE W OTPHUIATEILHBIC,
€/IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

® BLISBIATh MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTHBOpEYHMss B (akTax, JaHHBIX,
HAOJIOICHUSIX W YTBEPXKICHHUSAX, TIPE/JIaraTh KPUTEPUU JUIs BBISIBIICHUS 3aKOHOMEPHOCTEH W POTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HWCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKJIIOUeHUH 110 aHAJIOTUH;

e pa3duparb JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKICHHH (IpsIMble W OT HPOTUBHOIO), MPOBOIHUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JIOKA3aTeNhbCTBA MaTreMaTHYecKuX (PAakToB, BBICTpaMBaTh apTyMEHTAIUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

e BEIOMpaTh cmoco0 pemeHus yueOHOW 3amadyn (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHUs, BHIOWpATh
HanOoJee NOAXOIAIIUI ¢ Y4ETOM CaMOCTOSITENILHO BBIIEIEHHBIX KPUTEPHEB).

Ba3zoBble ucciieoBaTeIbCcKUe AeiiCTBUSA:

®  HCIIONIb30BAaTh BONPOCH KaK HCCIEOBATENILCKUI WHCTPYMEHT IO3HAaHUs, (POPMYyIHpPOBATH BOIPOCHI,
(uKcUpyoIye MPOTHBOPEUHE, TPoOIeMy, CAMOCTOSTEIbHO YCTAHABIMBATE UCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

® [POBOJAUTH MO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN SKCIEPUMEHT, HeOOJbIIOE HCCIeJOBAHIE
10 YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOI;

® caMOCTOATENbHO (DOPMYIHpPOBaTh OOOOIIEHHS W BBIBOABI 1O pE3yJbTaTaM MNpPOBEIEHHOTO HAOMIOACHUS,
HCCIIeI0BaHNUs, OLICHUBAThH JOCTOBEPHOCTH MOJyYEHHBIX PE3yIbTaTOB, BEIBOJOB H 0000IIECHHIA;



® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATh MPEAIOJIOKEHHUS O €r0 Pa3BUTHU B
HOBBIX YCIIOBUSX.
PaGoTa ¢ nndopmanueii:

®  BBISBIATH HEAOCTATOYHOCTH M U30BITOYHOCTh MH()OPMALINH, JAHHBIX, HEOOXOAUMBIX IS pelIeHHs 3a1auH;

e  BBIOHMpATh, aHAJTU3UPOBATH, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH NHPOPMALIUIO PA3TIHMYHBIX BHIOB U
(dhopm mpeacTaBICHS;

e BoiOMparh QopMy TpeacTaBieHHs WHGOPMANMKM U WIUIIOCTPUPOBATH pelIaeMble 3aJauyd  CXEMaMH,
JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOMHALMSIMY;

®  OIIEHWBATH HAIEKHOCTH HH(POPMALINY TIO KPUTEPHSM, IIPEITIOKEHHBIM YIUTEIEM Wi C(hOPMYITHPOBAHHBIM
CaMOCTOSITETHHO.

KoMMyHnkaTHBHBIe yHHBepcaJIbHbIe y4eOHbIe el CTBUSA:

e BOCIPUHUMATH M (HOPMYIHUPOBATH CYKIECHHS B COOTBETCTBUH C YCIOBUSMH H IIEIISIMU OOIIEHUS, ICHO, TOYHO,
TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy
pelueHus 3a1a4u, KOMMEHTHPOBATh NOTY4YCHHBIN pe3ybTar;

e B XOJe OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI, PEeIIaeMOi 3aJlauH,
BBICKa3bIBaTh HJICH, HAICJICHHBIC HA MOWCK PEUICHHUS, COMOCTABISATh CBOM CYXKICHHS C CYKACHUSMH JIPYTUX
YYaCTHUKOB Juajiora, 0OHapyXKHBaTh pa3inyle W CXOJCTBO MO3UIMI, B KOPPEKTHOH Qopme GpopMyInpoBarhb
pasHoriacus, CBOM BO3PaKCHUS;

® [PEICTaBISATH PE3YyJIbTAaThl PEIICHHUs 3aJaud, SKCIEPUMEHTa, HWCCIENOBAHHUS, IMPOEKTa, CaMOCTOSTEIbHO
BEIOMpaTh (hOopMAT BRICTYIICHHS C YYETOM 33724 MPE3CHTAIINH U 0COOCHHOCTEH ayAUTOPHU;

® [OHMMAaTh M HMCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW U WHAWBUAYAIHLHONH PaOOTHI NMPH pEIICHHN Y4EOHBIX
MaTeMaTHYECKHX 3a/1a4;

® TIPUHUMATH IEJIb COBMECTHOMN NIEATEIBHOCTH, ITIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOTHI, pacipeneisTh
BHIBI PalOT, ITOTOBApUBATHCS, OOCY)KIATh MPOLECC W PE3ylbTaT padOThI, 0000IMATh MHEHHS HECKOIBKHX
b1 1001 (97 8

® y4YaCTBOBAaTh B TPYMIIOBBIX Gopmax paboTel (00CYXIeHH, 0OOMEH MHEHHSIMH, MO3TOBBIEC IITYPMEI H IpyTHE),
BBITIOJHSATH CBOO YaCTh Pa0OTHI 1 KOOPIUHUPOBATH CBOU JEHCTBHS C IPYTUMH YWICHAMU KOMaH/IbI, OLIEHUBATh
KauecTBO CBOET0 BKJIaga B OONMA MPOAYKT IO KpUTEpUsAM, CQOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3aMMOJICHCTBUSI.

PeryasiTuBHbIe YHMBepcaibHbIe YUeOHbIE 1eiicTBUS
Camoopranusanus:

®  CaMOCTOSITEIILHO COCTABIIATH TUIAH, allTOPUTM PEIlIeHHs 3a]auu (MJIK €ro 4acTh), BEIOMPATh CIIOCO0 peIIeHHs ¢
Y46TOM HUMEIOIINXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapHaHTHI PEIIeHUH ¢ y9éToM HOBOW MH(MOpMAINH.

CaMOKOHTPOJIb, Y)MOLIUOHAJILHBIN HHTEJIEKT:

® BJaJETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpPOIEcca M Pe3yibTaTa PElIeHUs] MaTeMaTHYECKOM
3aJa4u;

® MpenBUAETH TPYAHOCTU, KOTOPBIE MOTYT BOSHUKHYTh TIPH PEIICHUH 331a4K, BHOCUTH KOPPEKTHUBHI B
JIeSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHLCTB, HAWJCHHBIX OMMHOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLCHMBATh COOTBETCTBHE PE3yJbTaTa JESTEIbHOCTH MOCTABICHHON LETH M YCIOBHUSIM, OOBSCHITH MPUYMHBI
JOCTHKEHHUS MITM HEIOCTIKEHUS LIENH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATDI

K xonmy o0yuenus B 7 kjiacce o0yyaromuiicss HOIy4UT CIAEAYIOLIHE IPEIMETHBIE Pe3yIbTaThI:

UYncsia 1 BbIYHCTEHUS

BrimonusaTh, coyerast ycTHbIE U TUCbMEHHBIE TPUEMBL, apH(PMETHUECKUE ISHCTBUS C PAlUOHAIIEHBIMHU YHCIIaMU.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKCHUH, IPUMEHSTH Pa3HOOOpa3Hble CITOCOOBI U MPUEMBI BEIYUCIICHHS

3HAYEHUI JPOOHBIX BRIPAKEHHM, COACPKAIINX OOBIKHOBEHHBIC U JICCATHYHBIE IPOOH.

[epexoauTs OT otHON (HOPMBI 3aITHCH YKCeN K APYroi (Mpeodpa3oBhIBaTh JAECATHUHYIO Jp0o0h B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHIHYIO IPOOB).

CpaBHUBATH U YHOPSIOYUBATH PALlMOHAIBHBIC YUCTIA.

OKpyTIIATE YHCIIA.

BBINONHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUUCICHUM, OIIEHKY 3HAYEHUN YMCIIOBBIX BBIPAKEHUI. BBINOTHATH

JEHCTBUS CO CTENICHIMH C HATYPaIbHBIMHU TTOKA3aTEIISIMH.



[IpuMeHATh IpU3HAKK AETUMOCTH, Pa3ioKeHHE Ha MHOKUTENN HATypaIbHBIX YHCE.

Pemarp npakTHKO-OpHEHTHPOBAaHHBIE 3aJa4M, CBA3aHHBIE C OTHOIIEHHWEM BEIMYUH, MNPONOPLHOHAIBHOCTHIO
BEIMYMH, MpPOLEHTaAMH, HWHTEPIPETHPOBATh pPE3yJAbTAaThl PEIICHUS 3a4ad C y4ETOM OrPaHWYEHHH, CBA3aHHBIX CO
CBOWCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanveckue BbIpakeHUSA

Hcnonb3oBaTh anreOpandecKyro TEPMHUHOJIOTHIO M CHUMBOJIHUKY, MPUMEHSTH €€ B MPOLIECCE OCBOCHUSI YUEOHOTO
MaTtepuana.

Haxonuts 3HaueHNs OyKBEHHBIX BBIPDAKCHUH MPH 33AaHHBIX 3HAUCHHSAX [1€PEMEHHBIX.

BrimonHaTs peoOpa3oBaHus LEeI0ro BEIPaKEHHsI B MHOTOWIEH MPUBEICHUEM MOJTOOHBIX CIIaraeMbIX, PACKPBITHEM
CKOOOK.

BrImonHATE YMHOKEHHE OTHOWICHA HA MHOTOWIEH M MHOTOYJIEHa HA MHOTOWIEH, MPUMEHSTH (popMyIbl KBaapara
CYMMBI U KBajipaTa pa3HOCTH.

OcyIecTBIsATh Pa3ioKeHHE MHOTOWICHOB HA MHOYKUTEH C TIOMOILBIO BBIHECEHUS 38 CKOOKM O0IIEro MHOKHTEIIS,
TPYIITUPOBKH CIaracMbIX, IPUMEHEHHUS POPMYI COKPaIEHHOTO YMHOXKCHUSI.

[TpumensTe mpeoOpa3oBaHKss MHOTOUWICHOB JJISl PEIICHHS Pa3IMYHBIX 33/1a4 U3 MaTeMaTUKU, CMEXHBIX
MIPEeIMETOB, U3 PeabHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEW C HATYpaAIbHBIMH TIOKA3aTEIISIMH JIJIS PE00pa30BaHMUS BEIPAKEHHH.

YpaBHeHNs M HepaBeHCTBA

Pewmate nuHEHbBIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHS NIPABMIIA IEPEX0Ja OT UCXOLHOTO YPaBHEHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBISAETCS JIM YHCIIO KOPHEM YpaBHEHMS.

[IpumensTs rpaduyeckre METOABI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate npuMepsl nap YUCE, SBISFOLINXCS PELICHUEM JTMHEHHOI0 YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOHN TIIOCKOCTH I'padK JIMHEHHOTO YpaBHEHHS C IBYyMs MEPEMEHHBIMHU, MONB3YSICH
rpaduKOM, TPUBOJAUTH IPUMEPHI PEIICHUs ypaBHCHUSI.

Pemate cucteMsl AByX NTMHEHHBIX YpaBHEHUH € IByMS IIEPEMEHHBIMH, B TOM YHCIIE IpaduuecKu.

CocTaBisiTh U peliaTh JMHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPABHEHUW IO YCIOBUIO 3a7a4H,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOIY4YEHHBINH pe3ysbTar.

DyHKINH

N300paxaTb Ha KOOPIAMHATHON NPSMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
WHTEPBAJIB, 3aIIMCHIBATH YUCIIOBBIC IPOMEKYTKH Ha alreOpanyecKoM SI3bIKe.

OTMedaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJAWHATaM, CTPOUTH Ipad)MKH JTHHEHHBIX
¢ynkuuii. Ctpouts rpaduk GyHKIuM Yy = [X|.

OmnuceiBaTh ¢ TOMOIIBIO (DYHKLUI W3BECTHBIE 3aBUCUMOCTH MEXIy BEIMUMHAMHU: CKOPOCTb, BPEMsl, PACCTOSHHE,
LIEHAa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM PaObOTHI.

HaxonuTs 3HaueHue QYHKIUH 10 3HAUYEHHIO e€ apryMeHTa.

[lonumars rpaduyecknii ciocod nmpeacTaBIeHUs U aHAIW3a MH(OpPMALKH, U3BJIEKAaTh U MHTEPIPETUPOBATh
WHPOPMAIUIO U3 TPAPHUKOB PEANbHBIX MTPOIECCOB U 3aBUCHMOCTEH.

K xonmy o0yyenus B 8 kiiacce oOyyaromuiicss HOIy4UT CIAEAYIOLIHE IPEIMETHBIE Pe3yIbTaThI:

Yucna 1 BBIYHCTCHUS

Hcnonp3oBaTh HavalbHbBIE NPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHCEN JUIsl CPABHEHUS, OKPYIVIEHUS U
BBIYUCIICHUH, N300pa’kaTh AEHCTBUTENbHBIC YUCIA TOUKaMU HA KOOPIMHATHOM MPSIMOI.

[IpumensTs MOHATHE apUPMETHUECKOr0 KBaAPAaTHOTO KOPHS, HAXOAWUTh KBAJApaTHBIE KOPHH, HCIOJB3YS MHpU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIOJHSTH MPeoOpa3oBaHMsl BBIPAKEHUH, COAEpKALINX KBaApaTHbIE KOPHH, HCIOJB3Ys
CBOMCTBa KOpPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX U MAJIBIX YUCET C TIOMOIIBIO IECATHUYHBIX ApoOel u cTeneHei uncna 10.

Auredpanveckne BbIpakeHHUSA

[IpuMeHsTh MOHATHE CTENEHU C LIEBIM TO0Ka3aTesieM, BBIMOJHATH MPeoOpa3oBaHMs BBHIPAXKECHUH, COAEPIKAIIUX
CTETEHH C LIEJIBIM IIOKa3aTeIeM.

BrImonHATE TOXACCTBEHHBIE MPeoOpa3oBaHMs PAaLMOHANBHBIX BBIPAKCHWH Ha OCHOBE MpPaBWII JEHCTBUI Hax
MHOTOWICHAMH H AJITeOpandecKuMH JpOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKUTEIIH.

ITpumensTs npeobpa3oBaHus BBIPAXKECHUHN AJIS PELICHUS PAa3IMUHBIX 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IPEIMETOB,
U3 peabHOM MPAKTHUKH.

YpaBHeHHS U HEPaBEHCTBA



Pemarp nuHeliHBIC, KBaJpaTHBIC YPaBHEHUS W PAllMOHATbHBIC YPaBHEHHS, CBOMASAIINECS K HUM, CUCTEMBI JIBYX
YpaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTelne WCCIEeNOBaHUS YPABHCHWH W CHUCTEM YypaBHEHH, B TOM 4YHUCIIC C MPUMCHCHHEM
rpaduUecKuX MpeACcTaBIeHUH (ycTaHaBIUBATh, UMEET JIH YPaBHEHHE WIIM CUCTEMa ypaBHEHUH pelIeHUs, €ClIU UMEET, TO
CKOJIBKO, U TIpOYee).

IlepexonuTs OT ciIOBECHOW (DOPMYIUPOBKH 334a9u K €€ aire0panvdecKoil MOJIENH C TTOMOIIBIO0 COCTABICHHUS
YpaBHEHUS WIIM CUCTEMBI YPaBHEHUH, HHTEPIIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3a[a4H MOTyYeHHBIN pe3ylIbTaT.
IIpumeHsATh CBOMCTBA YNCITOBBIX HEPABEHCTB MIJI1 CPABHEHUS, OIIEHKH, PEIlIaTh JIMHEITHbIE HEPABEHCTBA C OJTHOM

MIEPEeMEHHON M WX CHUCTEMBI, JaBaTh TPaQUUECKy0 HIUTFOCTPAIIO MHOXKECTBA PEIICHUIl HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DYyHKUNHU

[NonnMaTh ¥ UCNOAB30BaTh ()YHKIIMOHAIBHBIC MMOHITHUS U SI3bIK (TSPMHHBI, CHMBOJIMYECKUE 0003HAUCHMUS ),
OIIpeaeNsATh 3HaYeHNe (DYHKINH 110 3HAYCHUIO apTyMEHTa, ONpeelsTh CBOWCTBa QyHKIMHU 10 € rpaduKy.

CrpouTts rpaduku 37eMeHTapHBIX (GYHKIHA BUAA:

y=kix,y = X%y =X’y =|x|, y = VX, OnHCHIBaTh CBONCTBA YHCIOBOI (YHKIHH 110 e& rpaduKy.

K xonIty 00ydenus B 9 kiacce o0ydaronuiics MOIydUT CIeIYIOIINE TPEIMETHbBIE Pe3yIbTaTh:

Yucsa 1 BBIYHCTEHUS

CpaBHUBATH U YIIOPSAAOYNBATH PAIIMOHANBHBIE U HPPANMOHATFHBIC YHCIA.

BrimonHsaTs apudmMeTndeckue ACHCTBUS C PallMOHANBHBIMU YHCIAMH, COYETasl YCTHbIE W MHUCHMECHHBIC MPUEMBI,
BEITIONHSTH BEIYMCIICHUS C UPPAMOHATFHBIMHI YHCITAMHU.

HaXOI[I/ITI) 3HAUCHMS CTETIIEHEH ¢ O EJIBIMHU ITOKA3aTCIsIMU 1 KOpHeﬁ, BbIYUCJIATH 3HAUYCHUA YU CIOBBIX Bblpa)KeHHﬁ.

OprrHSITB HeﬁCTBHTCHBHBIC 4yucia, BBINOJHATH MPUKUAKY PpE3yJibTaTa BBIHHCHCHHﬁ, OIICHKY YMCJIOBBIX
BBIPAKCHUM.

YpaBHeHus1 U HEPABEHCTBA

Pemarp nuHelHbIE W KBaJpaTHBIE YpaBHEHHS, YypaBHEHHs, CBOJSINUECS K HHUM, MpocTeiimme apoOHo-
paIoHaNbHBIE yPaBHEHMS.

Pewmate cucteMbl JBYX JIMHEWHBIX YPAaBHEHHUU C ABYMsI IIEPEMEHHBIMH M CUCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX
OJTHO ypaBHEHHE HE SBIISETCS JINHEHHBIM.

Pemarp TekcTOBBIE 3a/1aUM aNreOpanvdecKuM CIocOOOM C TIOMOIIBI0 COCTABICHHS YPAaBHEHUS WM CUCTEMBI JIBYX
YPaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTelilme WCCIeOBaHUA YPaBHEHWH W CHUCTEM YypaBHEHHW, B TOM 4YHCIIE C TNPUMEHEHHEM
rpadyecKuX mpeacTaBieHnii (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa YPaBHEHUH PelIeHMs], €CITH UMEET, TO
CKOJIBKO, U TIpOYee).

Pemrate nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICEHHWE HEPAaBEHCTB Ha YHUCIOBOM
MPSMOIA, 3aIMCHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucTtemMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIOIINE KBAJ[PATHOE HEPABEHCTBO,
M300paxkaTh peleHne CHCTEMbI HEPABEHCTB Ha YUCIIOBOW MIPSIMOH, 3aIMCHIBATh PEIISHUE C TIOMOIIBI0 CHMBOJIOB.

Ucnonp3oBaTh HEPABCHCTBA ITPH PCIICHHUU PA3JIMYHBIX 3aja4.

DOyHKINH

Pacmo3nasatb (1)YHKIII/II/I HU3YUCHHBIX BHUIOB. IToka3pIBaTh CcXeMaTHYECKH PaCIiOJIOKCHUE Ha KOOp}IHHaTHOfI

iockocTH rpadukoB dyskiuii Buga: Y = kx, y = kx + b,y = k/x, y = ax’ + bx + ¢, y = X%, y = Vx, y = |x|, B 3aBucumocTn
OT 3HaueHHu K03 (HUIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKIINH.

Crpoutb 1 n300paxaTb cXxeMaTHYeCKH rpaduky KBagpaTHYHBIX (PYHKIMH, ONMUCHIBATH CBOMCTBA KBaApaTHYHBIX
¢byHKUUMH 0 uX rpadukam.

PacrniozHaBath kBajpaTHUHYIO QYHKIHIO 110 (hOpMYIIe, IPUBOAMUTE MPUMEPHI KBAIPATUUHBIX (DYHKIUH U3 peabHOI
KHU3HH, PU3UKH, TEOMETPHH.

YucioBble MOCJIE10BATEILHOCTH U IPOrpeccHu

Pacrio3HaBath apu(pMeTHYECKYIO M TEOMETPHUYECKYIO IPOrPECCHH TPH Pa3HBIX CIIOCO0aX 3a/1aHMS.

BBINOMHATS BBIYMCICHHS C HCIOIB30BaHMEM (GOpPMYyT N-TO 4JIeHa apU(PMETHYECKOH M TeOMETPHUYECKOMH
MPOTPECCHUi, CYMMBI TIEPBBIX N UICHOB.

N300paskaTh 4wieHbI MOCIEI0BATEIPHOCTH TOUKaMH Ha KOOPIMHATHON IIJIOCKOCTH.

Pemate 3amaun, cBA3aHHBIE C YHCIOBBIMH IOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIC 3a/1a4d M3 PEalbHON JKU3HHU (C
UCTIONIb30BaHNEM KAJIBKYJISTOPa, U(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

PabGouass mporpamma mo ydeOHOMY mpeaMery «Anaredopa» pa3pabdotana ¢ y4érom paGodeill NpoOrpamMMsl

BOCIIUTAHUSA, YTO OTPAKCHO B JIMYHOCTHBIX ILUIAHHPYEMBLIX pe3yjabTaTax Hu o0ecneynBaeT peaan3anuio

HHBapuaHTHbIX MoayJaeii (MM) nporpaMmsbl «YpodHasi 1eATeIbHOCTbY, «BHeypouHasi 1eATeIbHOCTbY H

«BHelKoJIbLHBIE MEpPONMPUATHSD).

7 KJIACC
KonuuectBouacos DNeKTpOHHBIE IIporpamma BocniuTaHus
Ne  |HammeHOBaHWe pa3ieiioB (uudpoBbie)
/T M TEM IMPOTPaMMBbI Bcero KP IIP | oOpa3oBaTenbHEIC
pecypcel
q bubmnoreka [JOK MM «YpouHasi 1eATeJIbHOCTb».
Hclla M BBIYUCIICHHUS.
25 1 https://m.edsoo.ru/7f415h MaxcnmanbHoe nenonb3oBanme
PaHI/IOHaJ'H)HLIe qucia 90 BOCIIMTATCJIBbHBIX BO3MOXKHOCTCHU
— COJIepaHus YIeOHOTo IpeiMeTa
AsreG bubmnoreka [JOK st OPMHUPOBAHHKS Y
JreOpanvecKUeBhIPaK .
P P 27 1 https:/m.edsoo.ru/7f415h ©OyHarouxes poccuiickux
CHUS 9 0 TPpaAUIIHOHHBIX TYXOBHO-
— HPABCTBCHHBIX U COLMOKYJIbTYPHBIX
Bbu6nmoreka [JOK MEHHOCTEH, POCCHICKOTO
ypaBHeHHH H 20 1 httDSZ//m.edSOO.ru/7f415b MCTOPUYCCKOI'0 CO3HAHUA Ha OCHOBC
HepaBCHCTBa 90 MCTOPUYCCKOI'O IMTPOCBCIICHU S
i o00p COOTBETCTBYIOLIETO
K bubmuoreka [JOK COZIEpKaHUS YPOKOB, 3aaHuH,
OOpJIMHATHI U
P 24 1 https://m.eds00.ru/7f415h [BCIOMOTATEILHRIX MATEPHAIIOB,
rpaduku. OyHKIUN 90 HPOBIIEMHBIX CUTYAIUH JUIs
= 00CyxIeHu
UM «BHeypouHast 1esITeIbHOCTh»
PUYCHUE MHINBUAYAJIbHBIX HOTp€6HOC
XCsl B paMKaX BHIOPaHHBIX MU KypC
3aHATHI
(mo3HaBaTENBbHOM, HAYIHOM,
Bu6 110K KCCJIEIOBATEILCKOM,
HOIMOoTEKA i
HOBTOpeHI/Ie u MPOCBETUTEIILCKON
oGoGueHHe 6 1 https://m.eds00.ru/7f415b |anpasnennocry;)
90 UM «BHemkoabHbIE
MepOonpusTHS
BHenikonsHBIE TEMATHYSCKHE
MEpONPUITHUS BOCIIUTATEIbHOMN
HalpaBJICHHOCTH, OPraHU3yEeMbIC
rneaaroraMu 1o MaT€éMaTmukKe
OBIIEE KOJIMYECTBO 102 5 0
YACOB ITIO ITPOTPAMME
8 KJIACC
N KonmuuectBouacos DIeKTPOHHBIC [Iporpamma BocIuTaHuS
0
/ HawnmMenoBanue paznenoB (uudporsie)
n/n
Y T€M OpOorpamMMbl Bcero KP | IIP o0Opa3oBarelbHbIC
pecypchl
q bubmuoreka IJOK UM «YpouHasi 1eITeILHOCTbY.
HCJla M BBIYUCIICHHUS.
15 https://m.edsoo.ru/7f417af [lpuBneuenye BHUMaHNS
Ksanparusie kopHH 8 00YYaKOIIUXCS K IIEHHOCTHOMY
= aCIEKTy M3y4aeMbIX Ha ypoKax
Yuciia 1 BEIYUCIEHUS. bubnuoreka ITOK IPEIMETOB, SIBICHUH U COOBITHI,
CTreneHsp ¢ LelIbIM 7 https://m.edsoo.ru/7f417af | HWHAUMHUPOBAHNE o0cyskIeHHUi,
8 BBICKA3bIBAaHUHN CBOCTI'O MHCHHMS,
ToKasaTelieM = BBIPAOOTKH CBOETO JTMYHOCTHOTO
Anrebpanyeckue 5 1 bubmoreka [TOK OTHOLICHHUS K U3y4acMbIM
BBIPAKEHHS. https://m.edsoo.ru/7f417af COOBITHAM, SABICHUAM, JTHIAM.
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KsanpaTtasiTpéxuieH 8 [IprMeHeHne HHTEPaKTHBHBIX
¢dopm yueOHOI paboTh —
AnrebpandyecKUEeBBIpaKe bubnunoreka 1HOK HHTCILICKTY QTbHbIX,
4 HUSL. 15 1 https://m.edsoo.ru/7f417af | crumymupyiommx nosnasarenbiyio
AnrebpanyeckasipoOb 8 MOTHBALIUIO, HTPOBBIX METOJIUK,
JIUCKYCCHH, JalomMX BO3MOXKHOCTb
YpaBHeHUS U bu6nmoreka [IOK IPEOBPECTH OIIBIT BEZICHNS
5 HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417af | xoncrpykrusroro amanora;
KBanparusie ypaBHeHUS 8 TPYIITOBO# PaboThI, KOTOPAst YUUT
CTPOUTH OTHOIICHUA U
YpaBHEHUA U bubmmoreka ITOK [IeHCTEOBATD B KOMAHIE,
6 HCPABCHCTBA. CucreMsl 13 httpS//medSOO rU/7f417af CHOCO6CTByeT Pa3BUTHIO
ypaBHEHUI 8 KPUTHUUYECKOTO MBIIIICHUS.
UM «BHeypouHasi 1eATETbHOCTD
YPaBHeHI/Iﬂ a BH6HHOTeKa HOK PUYCHUE MHANBUAYAJIbHBIX HOTpe6HOC
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af XCsl B paMKaX BHIOPAHHBIX HUMH KyPC
Hepasenctpa 8 3aHATHIA
(mo3HaBaTeBbHOM, HAYIHOM,
DdyHKIHY. brbmmorexa LIOK HMCCIIE10BATENBCKOM,
8 o 5 https://m.edsoo.ru/7f417af ppocserurensexoit
CHOBHBICTIOHSTHS g :
o HaHpaBHeHHOCTI/I;
UM «BHelmKoJIbHbIE
bubmunoreka [JOK
DOyHKIHUU. MEPONPHUATHS.
9 IR — 9 https://m.edsoo.ru/7f417af | g o conbmbe TemaTrIeCKHE
§ MEPOIIPUATHA BOCIIUTATEIbHOU
bubmnuoreka LIOK HAMpPAaBJIECHHOCTH, OPraHU3yeMbIE
IToBTOpEHUE U
10 6 1 https://m.edsoo.ru/7f417af | TeAaroramMu o MaTeMaTHKE
00001IIeHNE 3
OBILIEE KOJIMYECTBO 102 5 0
YACOB IIO ITPOI'PAMME
9 KJIACC
KonuuectBouacos DIIEeKTPOHHBIE [Iporpamma BociuTaHust
HaumenoBanue
Ne (undpoBsie)
pa3enoB u TeM
/o Bcero KP IIP | oOpa3oBarenbHEIE
MIPOrpaMMBbl
pecypchl
q Bubmuorexa [IOK AM «YpouHasi AeATETbHOCTb.
WCJIa ¥ BEIYUCIICHHS.
1 . 9 https://m.eds00.ru/7f419d Opranmsaus medcrsa
JleficTBUTEIIbHBIC YHCITa 08 MOTHBHPOBAHHBIX U
— PPYIUPOBAHHBIX O0YYAIOIINXCS HAT
VYpaBHeHUs U bubmuorexa [JOK HEYCIEeBAOLUMH
2 HEepaBeHCTBA. Y PaBHEHUS 14 1 https://m.edsoo.ru/7f419d ©OAHOKIACCHHKaMH, B TOM YHUCIIC C
N N 08 0COOBIME 00pa30BaTEILHBIMU
¢ OZIHON HCPEMCHHOU i OTPeOHOCTSAMHU, TAIOMIETO
VYpaBHeHus n bubnuorexa LJOK 00Y4aIOLIMMCS COLHATBHO
3 HepaBeHCTBa. CHCTEMBI 14 1 https://m.edso00.ru/7f419d PHa1HMBIH OIIBIT COTPYTHUYCCTBA 1
o 08 B3aMMHOMH ITOMOIIIH,
ypaBHeHHH — HULIUUPOBAHUE U MTOAJICPIKKY
YpaBHeHus 1 bubmoreka [TOK MCCIIEI0BATENBCKON IEATEIbHOCTH
4 HEPaBEHCTBA. 16 1 https://m.eds00.ru/7f419d ©0YHAIOLIXCS, ILIAHUPOBAHKE U
H 08 BBITTOJTHECHUEC NHIAWBUAYAJBbHBIX U
CpaBCHCTBA - TPYNIOBBIX IIPOEKTOB
bubmuoreka LJOK BOCIIMTATENILHON HAIIPABIEHHOCTH
5 OyHKIMN 16 1 https://m.edso0.ru/7f419d [AM «Bueypounasi xesrennnocT»
08 PYCHUE MHIUBUIYAJIbHBIX HOTpC6HOC
f— AXCs B paMKax BI)I6paHHI:IX HUMU KYypPC
q bubmuoreka [TOK 3aHSTHIA
HCJIOBBIEIOCTIEI0BATENb o o
6 s 15 1 https:/m.eds00.ru/7f419d (103HaBATEIbHOM, HayHOI,
HOCTHU HMCCJICI0BATCIIbCKOU,
08
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POCBETHTEIHCKOM
HaNpPaBJIEHHOCTH;)
MM «BHelmKoJIbHbIE
TToBTOpeHue, bubnmnorexa [{TOK MepOTPHSITHSI.
7 00001EeHHE, 18 1 https://m.eds00.ru/7f419d |BremikonpHbIE TeMaTHUECKHE
CHCTeMATH3AIUA3HAHHI 08 MEPOTIPHUATHS BOCITUTATEILHOM
HAIPABICHHOCTH, OPTaHU3yEeMBbIC
MearoraMu 1Mo MaTeMaTHKe
OBIIEE KOJIMYECTBO 102 6 0
YACOB IIO ITPOI'PAMME

Brinucka Bepna 29.08.2023r.

JlupexTop 1IIKOJIBI JLA. llleneukwuii
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