MYHHUIIMITAJIBHOE BIO/KETHOE OBIMEOBPA3OBATEJIBHOE YUYPEX/IEHUE
YEPHOOKOBCKAS OCHOBHAS OBIIEOBPA3OBATEJIBHAS IHIIKOJIA

AHHOTauMA K padoueil nporpamme
yueOHoOro npeaMera «AJaredopa» 1js 7-9 kiaccos

Pabouass mporpamma ydeOHOTO TmpeaMera «AusreOpa» 00sS3aTeNbHONW MpeIMETHON obnacTu
«MaremaTka u WH(OPMATUKa» SBISETCS YacThbl0 OCHOBHOW 00pa30BaTeIbHOW MPOTpaMMbl OCHOBHOTO
obmero obpazosanust (OOIT OO0) MBOY Yepnookosckoit OOIL, pa3paboTaHa B COOTBETCTBUU C IMyHKTOM
32.1 ®Ir'OC 000-2021 Ha ocHoBe @®I'OC O0OO0-2010r. u I[MOOIT OOO-2020r. Pabouass mporpamMmma Ho y4eOHOMY
npeaMery «Anrebpa» st 7-9 kmaccoB npuBeneHa B cootBeTcTBue ¢ @OII OO0 u ®PII o anredpe B uvactu
coJiepaHusi OO0YYCHHUS U IJIAHUPYEMBIX PE3YJIBTATOB OCBOEHHS IporpaMMmbl Ha ypoBHe OOO u peanmsyercs 3 rofa c
7 mo 9 xnacc.

IIpn peanuszammu paboyeil mporpaMMmbl HO y4yeOHOMY MpeaMeTy «Anredpa» HCIOIb3YIOTCS YYEOHUKH,
BKitouéHHbIE B [Ipunoxenne Ne2 OITY-2022 (npukaz Munnpocsenienus Poccuu ot 21.09.2022 N 858):

1. Anrebpa. 7 kiacc: yueOHHK i o0rieoOpa3zoBarenbHbix opranuzarmii/ FO.H. Makaperues, H.T'.
Munarok, K.1. Hemkos, C.b. CyBopoBa; o pea. C.A. TensikoBckoro — M.: [IpocBemienue

2. Anrebpa. 8 kitacc: yaeOHUK a1 o0mieo0pa3oBarenbHbix opranuzanmit/FO.H. Makaperues, H.T'.
Munarok, K.M. Hemkos, C.b. CyBoposa; noa pea. C.A. TensakoBckoro — M.:IIpocBenienue

3. Anrebpa. 9 kiacc: yueOHuK A1 o0mieoOpazoBarenbHbix opranuzarmii/FO.H. Makaperaes, H.T'.
Munarok, K.1. Hemkos, C.b. CyBopoBa; mox pea. C.A. TensikoBckoro — M.:IIpocBemienue

Pabouass mporpamma pa3paborana yduTeneM anreOphl ITKOJNBI B COOTBETCTBHU C llomokeHneM o paboumx
TporpamMMax M OTPEeAeIsieT OPTaHu3aIio 00pa30BaTEIHbHON JSSITENFHOCTH YIUTENS B IIKOJIE IO TIPEIMETy «Anredpay.
Pabouas mporpaMMa COIEPKUT CICTYIONINE CTPYKTYPHBIE 3JIEMEHTHI;

-1eJTH U3y4YeHUs y9eOHOTO0 mpeameTa «Anredpay;

-MecTO y4eOHOro npeameTa «Anredbpa» B yaueOHOM TUIaHE;

-coJiepkaHue y4eOHOTro mpenMera «Anredpay;

-TUTAaHUPYEMbIC PE3yIbTaThl (IMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC);

-TeMaTUYECKOE IUJIaHUPOBAaHHE, CPOPMUpPOBAHHOE C Yy4&ToM  pabouell mporpaMMbl BOCHUTAHUS H
BO3MOXKHOCTBIO Hcnojb3oBanus DOP/IIOP.

Paboyas mporpamma o6cyxaeHa Ha 3acemanuu [IIMO yuuteneld MaTeMaTHKH IIKOJIbI, MPUHATA pElICHUEM
negarorudeckoro copeta (mpotokost Ne5 ot 29.08.2023 r.), yrBepxaeHa npukazom o MbOY UepHookoBcko#
OOILII Ne32/1 ot 29.08.2023 r. B kauectBe yactu cojaepxanus OOIT OOO.

Ha ocHoBe nanHOil mporpammel yuuteneM pazpabatsiBaerca KTII B coorBerctBum c¢ llonmoxenuem o
KaJIeHIapHO-TEeMaTUYEeCKOM IJIAHUPOBAHUH MO y4yeOHOMY mpeamery, kypcy, moaymo. KTII paccmatpuBaercs
Ha 3acenanuu [IIMO u cornacyercs ¢ 3amectutenem no YBP.

Beinucka

U3 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

PABOYASA TIPOI'PAMMA
y4eOHoro npeamera «AJaredpa»
AJis1 o0yqarommxcs 7 - 9 kjiaccoB
CPOK peasu3anuu 3 roaa

HEJX U3YYEHUS YYEBHOI'O IPEJMETA «AJIT'EBPA»

Hensmu o0y4yeHunst MmaremMatuke B 7—9 knaccax siBISIOTCA: GOPMUPOBAaHHE LEHTPAJIbHBIX MATEMAaTHYECKUX TTOHATHN
(uucrno, BenMMUMHA, TeOMETpHUEecKas Gurypa, mepeMeHHas, BEpOsITHOCTb, QYHKIHS), 00ECTIEUMBAIONINX PEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTH MAaTEMAaTUYECKOr0 00pa30BaHUs 00yJarOIIUXCs;

MoJBeIeHNE 00YYaIOUINXCSI HA OCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTEMaTHKU M OKPYKAIOIIEro
MUDpa, TIOHUMaHUE MaTEMAaTUKU KaK 4acTH OOLIel KyJIbTYyphl YEJOBEUECTBA;
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pa3BUTHE HHTEIUICKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEH 00yJaromuXcsl, MO3HABATEIbHONW aKTHBHOCTH,
HCCIIEI0BATEIbCKUX YMEHHI, KpUTUIHOCTH MBIIUICHHS, HHTEpeca K N3yYEHUIO MaTeMaTHKH;

¢dopmupoBaHue GYHKINOHATEHONH MaTeMaTHUYECKONH TPAMOTHOCTH: YMEHUS paclio3HaBaTh NPOSBICHUS MaTEMaTHYECKIX
MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEW B PEAIbHBIX KM3HEHHBIX CUTYAIMSIX U IPY U3YUYEHUH JPYTHX YIeOHBIX
MPEAMETOB, POSBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (POPMYITUPOBATh WX Ha A3bIKE MATEMATHKH U CO34aBaTh
MaTeMaTHYECKHE MOJIENH, IPUMEHSTh OCBOSGHHBIH MaTeMaTHYEeCKUI anmapaT Jisl PeleHusl IPaKTUKO-OpH eHTUPOBAHHBIX
3a[a4, HHTEPIPETUPOBATh U OLICHUBATH MOJMYYCHHBIC PE3YIbTATHI.

Uzyuenune anreOpbl oOecrieunBaeT pa3BUTHUE YMEHHsI HaOIrOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTHU MBIIUICHUSA, CHOCO6HOCTI/I ApryMCHTUPOBAHHO 06OCHOBLIBaTb CBOU I[Cf/iCTBPIH " BBIBOJbI, q)OpMYHI/IpOBaTL
yrBepxkaeHus. OcBoeHHe Kypca anreOpbl oOecreduBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOY4YaIOIIMXCS: OHHU
WCTIONB3YIOT JENyKTUBHbIE W WHIYKTUBHBIC PpAcCyKICHHUS, 0000IIeHWE M KOHKpETH3alHio, abCTparupoBaHue H
aHanoruro. OOyuenue anredpe MmpeaAroNaraeT 3HAYUTENbHBIH 00BEM CaAMOCTOATENLHON MEATENFHOCTH O0YYalOLIHXCS,
MOATOMY CaAMOCTOSATENBHOE PElICHNE 3a1a4 SBIISIETCS peann3alnei JesTebHOCTHOTO MTPUHIUIA 00YdEHHMSL.

B crpykrype mporpaMmbl y4eOHOTO Kypca «AnreOpa» Ais OCHOBHOTO oOmIero oOpa3oBaHUSI OCHOBHOE MECTO
3aHUMAIOT COJIepXKATelNbHO-METoAnYecKne JUHUK: «Yucna W BBIYMCIEHUs», «Anredpandyeckue BBIPaXKEHUS,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIHMH». B x01e n3yueHns yueOHOro Kypca o0yJaronuMcsl IPUXOIUTCS JIOTHYECKU
paccykaaTh, HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBSI3M € 3THM B mporpammy y4eOHOro Kypca «Asredpay
BKITIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, IIPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3fieiiax MaTeMaTH4YeCKOro 00pa3oBaHHs U
CIOCOOCTBYIOIIHE OBJIAJIEHUIO O0YYaIOIIMMHUCS OCHOB YHUBEPCAILHOIO MaTeMaTHUecKoro sizbika.  CopepKaTenbHON U
CTPYKTYPHOH OCOOEHHOCTBIO YUEOHOT0 Kypca «Anredpa sSBIsIeTCS ero HHTErpUPOBAaHHBIA XapaKTep.

CozxepmaHI/Ie JUHNA «Yucna M BBIUMCICHHSY CIIYXXUT OCHOBOM JJIsL ,Z[aJ'IBHeﬁHIeFO N3YUCHHUA MATEMAaTUKU,

CIOCOOCTBYET pAa3BUTHIO Y OOYYAIONIMXCS JIOTHYECKOr'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJH30BATHCS
aJIroputMaMm, a TakK¥Xe HpI/IO6pe’TeHI/IIO IMPAKTUYCCKUX HAaBBIKOB, HCOGXO)II/IMI)IX JJIsL HOBCGHHeBHOﬁ JKU3HU. Pa3Butne
MOHSATHS O YHCIIe Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHWs CBA3aHO C PAIMOHAJBHBIMA U HPPAIMOHATBHBIMA
guciamMu, (GOpMUPOBAHHEM TMIPEICTABICHUN O ICHCTBHUTEIIBHOM YHCIE. 3aBEPIICHWE OCBOCHUSI YHCIOBON JIMHHUH
OTHECEHO K CpemHeMy o0IeMy 00pa3oBaHMIo.
Conmepxanve AByX aireOpanyecKuX JUHUN — «AnreOpanyecKkue BBIPAXKEHHA» M «YPaBHEHHS W HEPAaBEHCTBA»
CIIOCOOCTBYET (POPMHUPOBAHHMIO y OOYYAIOIMIMXCS MAaTEMaTHYECKOTo aImapaTa, HeoOXOmWMOTo JUIS peIIeHUs 3aiad
MaTeMaTHKH, CMEXKHBIX MPEJIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX 3ajad. AnreOpa JIEMOHCTPUPYET 3HAYCHHE
MaTeMaTHKH KaK sI3bIKa JUIS IOCTPOCHHS MaTEMaTHYECKUX MOJIEICH, ONMCaHUs MPOIIECCOB U SBIICHUH peanbHOro Mupa. B
3amaun OOy4YeHHs anreOpe BXOIAT TakxkKe JalbHEHIee pa3BUTHE AITOPHTMHUYECKOTO MBINUICHHS, HEOOXOAMMOTro, B
YaCTHOCTH, JUTSI OCBOCHHSI Kypca WHQOPMATHKH, U OBJaJicHUEe HaBBIKAMH JICTYKTHBHBIX paccyxieHuil. [IpeoOpazoBanue
CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CITOCOOHOCTEH K MAaTEMaTHUECKOMY TBOPUECTBY.

Conepxanve (yHKITHOHATHHO-TPpaQUIeCKON JIMHIKM HAIEJIECHO Ha IONIYICHHE OOYJAIONTUMUCS 3HAHWHN O (YHKITHSIX
KaK Ba)KHEUIEH MaTeMaTHYeCKOW MOIENH JUIS OIMCAHWS M HMCCIICAOBAHHUS Pa3HOOOPA3HBIX IMPOIECCOB WM SIBJICHUH B
npupoie M oOmiectBe. IM3ydeHwe wmarepuana CHOCOOCTBYET pa3BUTHIO y OOYYArONMXCS YMEHHUS WCIIOIb30BaTh
pa3UYHbIC BHIPA3UTENBHBIE CPEICTBA S3bIKA MATEMATHKU — CJIOBECHBIC, CHMBOJIMUYECKUE, Tpadiueckue, BHOCUT BKIAJl B
(hopMHpOBaHHUE IPEACTABICHUN O POJIU MATEMATHUKH B PA3BUTUH [IMBUIIN3AIMH U KYJIBTYPHIL.

CornacHo y4yeOHOMY ITaHy B 7-9 Kilaccax u3ydaercsl ydeOHBIH Kypc «AnreOpay», KOTOPBIA BKIIOYAET CIICAYIONIHE
OCHOBHBIC pasfielbl cojaepxanus: «Uucia © BBMHCICHHS», «AJreOpandueckue BBIPAKCHUS», «YPaBHEHHS WU
HEpaBeHCTBAY, «DYHKIHI».

MECTO YYEBHOT O ITPEJMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha m3ydenue yuebHoro kypca «Anredpa» orBogurcs 306 gacoB: B 7 kimacce — 102 gaca (3 waca B Hemeno), B 8 Kiacce —
102 waca (3 gaca B Hemeno), B 9 kiracce — 102 gaca (3 9aca B HEIEIIO).

COJAEPXAHMUE YYEBHOI'O IIPEJIMETA

7 KJIIACC

Yucaa u BbIYUCTEHUS

Hpobu 0OBIKHOBEHHbIE U AECSATHYHBIE, IIEpeXo OT OAHOM (GopMbl 3anucH Ipodeit k apyrod. IlonsTHe panuoHanIbHOrO
YKcia, 3alych, CPaBHEHHE, YIOPAJOYMBAHUE PALMOHAIBHBIX 4YHcel. Apudmernyeckue NEHCTBUS C panrOHAIbHBIMU
yrciaaMy. Perienue 3a1ay u3 peajgbHOM MIPAKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeleM: ONpeneieHue, IpeoOdpa3oBaHue BHIPAKEHUH Ha OCHOBE ONPEAEIECHUS, 3aIlUCh
Oonpimx ymcen. [IpomeHTsl, 3anKich MPOLEHTOB B BUAE APOOH M OpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIEC 3aJaud Ha
MIPOLIEHTBHI, pelICHUE 3a/1a4 U3 PEaIbHOM MPAKTUKH.

[IpumeHenue Npu3HAKOB AEIMMOCTH, Pa3ioKeHNE HA MHOKUTENU HATYPaJIbHBIX YHCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE IpsMasi U 00paTHAs MPOIIOPLIMOHATIBHOCTH.

AuredpanvecKkue BbIpaXeHHs

[lepeMenHBIe, UNCIOBOE 3HAUEHHE BBIPAKEHMS C NMEpeMEHHOH. JlomycTuMele 3HaueHMs nepeMeHHbIX. llpencraBnenne
3aBHCUMOCTH MEXKAY BeNMMUYMHAMU B BuIe (opmynbl. Beruucnenus mo ¢opmynam. Ilpeobpa3oBanne OyKBEHHBIX
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BBIPKEHHI, TOXIECTBEHHO PaBHbIEC BBIpa)KEHHsI, TPaBUIIa MPeoOpa30BaHUs CYMM U MPOU3BEACHUH, MpaBUila PaCKpPBITHS
CKOOOK M TIPUBEJCHUS TIOAOOHBIX CIaracMbiX.

CBoJCTBa CTENEHN C HATYpaJbHBIM MTOKA3aTENEM.

OpHounensl U MHOrouieHsl. CreneHb MHorowieHa. CIlloKeHHE, BBIYUTAHUE, YMHOXKEHHE MHOrOWwIeHOB. DopMyInbl
COKpalIEHHOTO YMHOXKEHHS: KBajapaT CyMMBl M KBaapaT pasHocTH. dDopmyna pasHocTH KBajapaToB. PaznmoxeHue
MHOTOWIEHOB Ha MHOXKUTEIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, PaBHiIa IPeoOpa30BaHUsl ypaBHEHHS, PABHOCHIILHOCTD ypaBHEHUH.

JIuneitHOE ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOrO YpaBHEHMS, PEUICHUE JIMHEHHBIX ypaBHEHHM.
CocraBnenne ypaBHEHHUH 110 YCIOBUIO 3aJaul. Pelienne TeKCTOBBIX 3a/au C MOMOIIBIO YpaBHEHUH.

JluHeiiHOe ypaBHEHHE C JABYMsI TepeMEHHBIMH W ero rpaduk. Cucrema JBYX JHMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHBIMU. Perienne cucreM ypaBHEHUH criocoOoM moacTaHoBKH. [Ipumepsl perieHust TEKCTOBBIX 3a7iad ¢ MOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopannara Touku Ha npsimoii. UrcnoBble MpoMexyTKU. PaccTosiHue Mex Ty IByMs TOYKaMU KOOPAWHATHON TIPSIMOM.
[psmoyronsHas cuctema koopauHat, ocu OxuOy. Abciucca 1 OpAMHATA TOYKH HA KOOPAWHATHOH miockocTu. [Tpumepsl
rpaduKoB, 3a1aHHBIX (opmynamu. UreHne rpadukoB peanbHbIX 3aBucuMocTei. [lonstue QyHknuu. ['paduk GyHKIUH.
CaoiictBa ¢yHkumil. Jluneiinas dynkius, e€ rpaduk. 'padux dynkuum y = [X|. I'paduueckoe peiieHne JTHHEHHBIX
YPaBHEHUI U CUCTEM JIMHEMHBIX YPaBHEHUI.

8 KUIACC

Yucna u BbIYUCIEHUS

KBagpatasrii xopens u3 umucna. llonstue 06 mpparmuoHanbHOM umcie. JlecaTndyaple TpHONMMKEHHUS HUPPaOHATBHBIX
yrcen. CpoiicTBa apu(METHIeCKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K TPeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH U
BBIUUCIICHUSM. JleficTBUTENbHbBIE YUCIIA.

Crenenb c 1ENBIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3allCh YHCTA.

Adare0panyeckue BbIpaKeHHs

KBapatHblil TpEXUIIEH, pas3ioKeHUE KBAJAPAaTHOIO TPEXWIEHA HA MHOKUTEIH.

Anredpandeckas apoOb. OCHOBHOE CBOWCTBO anrebOpawueckor apoou. CIliokeHHe, BBIYMTAHHE, YMHOKCHUE, JCICHHE
anredpanvecKkux JpoOei. PanmonanbHbIe BRIpaXEHUS U UX IPeoOpa3oBaHuUe.

YpaBHeHMsI U HEPaBEHCTBA

KeaapaTtHoe ypaBHeHHe, hopMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Penienue ypaBHEHHI, CBOIAIIMXCS
K JIMHEHHBIM M KBaJpaTHBIM. [IpocTeiimme qpoOHOo-parimoHaIbHBIC YPaBHEHUS.

I'padudeckass wHTEpIpeTanusi YpaBHEHWH ¢ JBYMS TIEPEMEHHBIMH M CHCTEM JIMHCHHBIX YpPaBHEHHH C ABYMS
rnepeMeHHbIMU. [IpuMephl penieHusl CUCTEM HEJTMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a11ad anreOpandeckKiuM CIIoCOO0M.

YucnoBble HepaBEHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ 0fHOM mepeMeHHOW. PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHbIE
HEpaBEHCTBA C OTHOM mepeMeHHOW. CHUCTEMBI TMHEHHBIX HEPABEHCTB C OHOM IIEpEMEHHOI.

DyHKIUU

[onsarue ¢pynxmun. O0MacTh onpeneneHns 1 MHOXKECTBO 3HadeHnH (yHKun. CriocoObl 3a1aHns (GyHKITHA.

I'paduk pynkumu. Urenne cBoiicTB GyHKIMHU 10 e€ rpaduky. Ilpumepsr rpadukoB GyHKIHNA, OTPAKAIONINX peajbHbIS
MPOLIECCHI.

DyHKIMH, ONUCHIBAIONINE OPAMYIO H 00OpPATHYIO IPOIOPLHOHATBHBIE 3aBUCMMOCTH, X rpaduku. OyHkiuu y = X%,y = X°,
y = VX, y=|x|. T'pacduueckoe pelmieHre ypaBHEHNH 1 CHCTEM YpaBHCHHIL.

9 KIIACC

Yucsia 4 BbIYMCTICHUS

PanmonanpHble YHCNa, HWppalMOHANBHBIE YHCIA, KOHEYHBIE W OECKOHEUHBIE NeCATHYHBIE MpoOn. MHOXECTBO
NECTBUTENBHBIX YHCEN, JCHCTBUTENBHBIE 4YHCIa KaKk OECKOHEYHBIe NeCATHYHBIE Ipodu. B3zanMHO omHO3HAYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM JICHCTBUTENIBHBIX YHCEN U KOOPAUHATHON MPSMOM.

CpaBHeHHe AeWCTBUTENBHBIX YHCEI, apu(pMeTHIeCKre JeHCTBHUS C ICHCTBUTEINBHBIMHU YHCIAMU.

Pa3mepnr 00HEKTOB OKPYKAFOIIEr0 MUPA, JIIUTEITHHOCTH IPOIIECCOB B OKPYKAOIIEM MHPE.

[TpubmmkéHHOE 3HAUEHNE BEMYWHBI, TOYHOCTHh NpuOikenns. OxpyrieHne yrcen. [lpukunka u oleHKa pe3ybTaToB
BBIYUCIICHUMN.

YpaBHeHHS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBajpaTHBIM. bukBajpaTHoe ypaBHeHue. [Ipumepsl
pelIeHusl ypaBHEHUH TpeThell U YeTBEPTOH CTENEHEN pa3ioKEHNEM HA MHOXKHUTENH.

Pemenne 1poOHO-panioHaIbHBIX YpaBHEHH. PellieHne TeKCTOBBIX 3a/1a4 aJireOpandecKuM METOIOM.

VYpaBHeHHE C IByMs IEPEMEHHBIMU U ero rpaduk. Perenue cucrem AByX JITMHEHHBIX YpaBHEHHUH ¢ ABYMs ITEPEMEHHBIMHU.
Pemenne cucteM ABYyX ypaBHEHHH, OOHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoi creneHu. ['paduueckas
HMHTEpIpETalys CUCTEMB] YPaBHEHUI C ABYMS IIEpEMEHHBIMHU.

Pemenne TeKcTOBBIX 3a7au anredpanyeckuM CriocoOoM.



UuncnoBble HEpaBEHCTBA U UX CBOWCTBA.

Pelienrie MMHEMHBIX HEPABEHCTB C OJHOW MEpEMEHHOM. Pemenne cucTem JIMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.
KBanpatHsie HepaBeHcTBa. [ paduueckas HHTEpIpeTannus HEPABEHCTB U CUCTEM HEPaBEHCTB C JBYMS IePEMEHHBIMH.
DYyHKINHU

Ksanmpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAMHATHl BEpIIMHBI MapaloOibl, OCb CHMMETPHH
napadoIbL.

I'paduxu dyskimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicTaa.

YucioBble M0CJIeA0BATEILHOCTH U MPOrpeccuu

[loHsTHE YMCIIOBOW TOCIIEIOBATEIBHOCTH. 3aJlaHUE TOCIEA0BATEIILHOCTH PEKYPPEHTHOH (opMyioi u (opmyioi N-ro
YJIeHA.

Apudmerndeckass W TeoMeTpuueckass mnporpeccud. DopMmynsl N-ro uieHa apuPMETHUYECKOH W TeOMETPHUYECKOU
MIPOrPECCHii, CyMMBI IIEPBBIX NUIEHOB.

NzobpakeHre wWieHOB apu(METHUECKOW M TEOMETPUYECKOW IMPOrpecCHi TOYKAMU Ha KOOPJAMHATHOM IIJIOCKOCTH.
JIuHeiHbI U SKCTIOHEHITHATBHBIN POCT. CI0KHBIE IPOIICHTHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOT'PAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU S

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XxapaKTepu3yloTCs:

1) mnatpuoTHYeckoe BOCIUTAHME:

MPOSIBIEHHEM HHTEepeca K TPONUIOMY M HACTOALIEMY POCCHHCKOM MaTEeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JIOCTUKEHUAM POCCUHCKUX MAaTEMATUKOB U POCCUHUCKON MAaTEMaTUUYECKOM IIKOJbI, K UCHOJIb30BAHUIO 3TUX JOCTUKEHUI
B JIPYI'HX HayKax M MPUKIIAHBIX cepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIMTaHHUe:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEN TpaskJaHWHA M peajM3alliyl €ro Mpas, MPEACTaBICHNEM O MaTeMaTHUYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYD, SIBIICHHU, IPOIIEAYP TPAXKIAAHCKOro obIIecTBa (Hanmpumep, BHIOOPEI,
OITPOCHI), TOTOBHOCTBIO K OOCYXKISHHIO 3THYECKHX IMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPHUMEHEHHEM TOCTH)KEHUH
HayKH, 0CO3HAaHWEM Ba)KHOCTH MOPATBbHO-3THYECKUX TPUHITUIIOB B AEATEIBHOCTH yUEHOTO;

3) TpyAoBOe BOCIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYAaCTHE B PELICHWH NPAaKTHYECKHUX 3a7a4 MATEMAaTHU4YECKOM HANPABIECHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTHYecKOoro OOpa3oBaHHWS Ha MPOTSDKEHWH BCeW JKM3HM Ui YCHEmHOW TpodecCHOHAITBHOMN
NEeSITeTPHOCTH M DPa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM HHIUBUAYabHON
TpaeKTopuu 00pa30BaHMS U )KU3HEHHBIX TIIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEIH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYeCKUX OOBEKTOB, 3a/ad, PEelIeHHH,
paccykKIeHul, yMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'O IO3HAHUSL:

OpHeHTalnel B NIESITEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEACTaBICHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS dYeJOBEKa, MPUPOABI W OOIIecTBa, IMOHMMAaHWEM MAaTeMaTHYeCKOW HayKH Kak CQepsl YeloBedecKOH
JEATENBHOCTH, ATANOB €€ Pa3BUTUS M 3HAYUMOCTU JUIS Pa3BUTHUSl LUBHWIM3ALMU, OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKU U
MaTEMaTUYECKOU KyJIbTypOi KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJCHUEM NIPOCTEUIIMMU HABBIKAMH HCCIIEA0OBATENbCKON
JESITEIbHOCTH;

6) ¢pusuyeckoe BocnuTanne, OPMUPOBAHME KYJIbTYPbI 310POBbSI M SMOLUOHAIBHOIO 0JIArONMOIYYHUsi:
TOTOBHOCTBIO NTPUMEHATH MAaTEMaTHYeCKHE 3HAHUS B MHTEpPECcax CBOETO 3/I0POBBS, BEIACHHS 30POBOTO 00pasa >KU3HH
(3mopoBoe TmTHTaHWE, COATAHCHUPOBAHHBIN pPEKUM 3aHATHH ¥ OTAbIXa, pEryisapHas (u3ndeckas aKTHBHOCTD),
chopMUPOBAaHHOCTHIO HaBBIKA peiieKCHH, TPU3HAHUEM CBOETO MTpaBa Ha OIMIMOKY U TaKOT'o JKe IIpaBa JPYroro YelioBeKa;
7) 3K0JI0rHYecKoe BOCIIMTAHKE:

OpHeHTannell Ha MPUMEHEHWE MaTeMaTHYeCKWX 3HAHUU JUIA pemieHus 3amad B OOJacTH COXPAaHHOCTU OKPY)KaroIlei
cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLIGHKHM UX BO3MOXKHBIX IOCIEICTBUNA IJISl OKPYXaloLIEH cpenbl, OCO3HaHHEM
rI00aIHbHOTO XapaKkTepa IKOJOTHUECKUX MPOOIIeM | ITyTel WX pelieHs;

8) apanTanus K U3MEHSIOIIUMCS YCJI0BUSM COUMAJIBHON U NPUPOIHOH Cpeabl:

FOTOBHOCTbIO K JCUCTBHUSIM B YCJIOBUSIX HEONPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3
MPaKTUYECKYIO IeATENFHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOed, TpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHLUU U3 OIBITA IPYIHX;

HEOOXOAMMOCThIO B ()OPMHUPOBAHUHM HOBBIX 3HAHWM, B TOM 4ucie (OPMYITUPOBATh WU, MOHSATHS, THUIOTE3BI 00
o0beKkTax M ABJICHUSX, B TOM YHCJIE€ paHEe HEU3BECTHBIX, OCO3HABaTh JE(MUUIMUTHI COOCTBEHHBIX 3HAaHUHA U
KOMIIETEHTHOCTEH, MIIaHUPOBAaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAILlMIO, BOCIPUHUMATH CTPECCOBYIO CHTYalMI0 KaK BBI30B, TPEOYIOLIMiA
KOHTPMEp, KOPPEKTUPOBATH NIPUHUMAEMble PELICHUS U ASHCTBUS, (POPMYIUPOBaTh U OLEHUBATH PUCKU M MOCIIEACTBUS,
(hOpMHPOBATH OMBIT.

METANPEJIMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHBIC YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA
ba3oBbleoruyeckueneicTeus:

° BBIABJIATH U XapaAKTCPHU30BaATh CYIICCTBCHHBIC IPU3HAKU MATECMATUUCCKUX 06’LGKTOB, HOHﬂTI/Iﬁ,
OTHOIICHUH MCKIY NOHATHUAMMU, (I)OpMy.]'[HpOBaTL onpeacicHus HOHﬂTI/IfI, YCTaHaBJINBATh CyHlCCTBCHHLIfI
MMpU3HAK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBAHUS JJId 0606H16HI/I$I " CPAaBHCHUSA, KPUTCPUU IPOBOJUMOI'O aHAJIN34,

° BOCIIPUHUMATh, (DOPMYJTUPOBATH U MIPEOOPA30BBIBATH CYXJICHUS: YTBEPAUTCIBHBIC U OTPUIIATCIBHBIE,
eMHUYHBIC, YACTHBIC U 0OIIUE, YCIOBHBIE;

. BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEYHS B ()aKTax, JaHHBIX,
HAOJIOICHHSAX W YTBEPIKIICHUSAX, IIPEIJIaraTh KpUTSPHUH sl BRISIBIICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHUH;

o ACIAaTh BBIBObI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX YMO3aKHmHeHHﬁ,
YMO3aKII0YEHUM 110 aHAJIOTUH;

. pa3dupath J0Ka3aTENbCTBA MATEMATHUECKUX YTBEPKIACHHI (TIPSIMBIE U OT MPOTUBHOTO), TPOBOANUTH
CaMOCTOSTEIILHO HECTIOXKHBIE JOKA3aTeIbCTBA MATEMAaTHUECKUX (PAKTOB, BEICTPAUBATh apryMEHTAIIHIO,
MPUBOJINTH MIPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

. BBIOMpATH CIIOco0 peleHust yaeOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PENIeHUs, BRIOUPATh
Han0oJIee MOAXOAAIINI ¢ YUETOM CAMOCTOSATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBbleuccieoBaTebCKHeeHCTBHS .

. HCIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKHI HHCTPYMEHT MTO3HAHUS, (DOPMYIIHPOBAThH BOPOCHI,
(buKcupyrompe MpoTUBOpEUre, MpoOdIeMy, CAaMOCTOSTENIFHO YCTaHABIMBATh HCKOMOE B TAHHOE, (JOPMHPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATH CBOXO MTO3ULIMIO, MHEHHUE;

° MIPOBOIUTH 10 CAMOCTOSTEIBHO COCTABICHHOMY IIAHY HECJIOXKHBIA SKCIIEPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAHKE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHUECKOr0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEK Y
co00ii;

. CaMOCTOATEIHHO (POPMYIUPOBATH OOOOIIICHHS M BBIBOJIBI IO Pe3yiIbTaTaM IIPOBEAEHHOTO HAOIOICHNS,
HCCIIEIOBaHMUS, OIICHUBATH JIOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIHTATOB, BHIBOJOB H 00OOIICHHIA;

° IIPOrHO3UPOBATHE BO3MOXKHOEC PAa3BUTHE ITPOLECCA, a TAKKEC BBIABUI'ATh IIPEAIIOIOXKEHUA O €I'0 pa3BUTUHN B
HOBBIX YCJIOBHAX.

Pa6oTa ¢ nudopmanueii:

BBIABJIATH HCAOCTATOYHOCTD U HM30BITOYHOCTD I/IH(I)OpMaLII/II/I, JaHHBIX, HGO6XO,Z[I/IMLIX IUI pEHICHUS 3a/1a4u,

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUIOB U
(hopM mpencTaBIeHS;

BBIOMpATh (popMy MpeACTaBICHH HHPOPMALINH 1 WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH,
IrarpaMMaMy, HHOM TpauKOi U HX KOMOMHAIHSIMU,

OLIEHMBATDh HaAEKHOCTh HH(POPMALIMH MO0 KPUTEPHUSIM, IPEATI0KEHHBIM YIUTENEM WIH cHOPMYITUPOBAHHBIM
CaMOCTOSATEIBHO.

KoMMyHHKaTHBHBIEYHUBEPCAJbHbIey4YeOHbIe e CTBHS

BOCIIPUHUMATDb U (I)OpMYJ'H/IpOBaTB CYXXICHUSA B COOTBETCTBHUU C YCIIOBUSAMUA U LCIAMU 06H_IGHI/I$I, SICHO, TOYHO,
rpaMOTHO BbIpAaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh MOSACHCHUS 110 X0y
peuieHus 3aaa4u, KOMMCHTUPOBATH HOJ'Iy‘IeHHBIfI PE3YyIbTAaT,

B X071€ 00CYKIeHUs 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBbI, IPOOJIEMbI, pelIaeMoin 3aJau,
BBICKA3bIBaTh UJIEH, HALICJICHHBIE Ha ITOMCK PELIEHMS, COITOCTABIIATE CBOU CYXAEHUS C CYKISHUSIMH JPYTUX
YYaCTHUKOB JIMAJIOra, OOHAPYKUBATh Pa3jIMuue U CXOJACTBO MMO3ULHUH, B KOPPEKTHOH GopmMe POopMyITupoBaTh
pazHoriacusi, CBOM BO3payKEHHUS;



®  TIPEACTaBIATH PE3yJbTaThl PEUICHNS 3a1a4H, IKCIIEPUMEHTA, UCCIIEIOBaHU, IPOEKTa, CAMOCTOSTEIBHO
BBIOMpAThH PopMaT BBICTYIUICHHS ¢ yIETOM 3a7a4 MPE3EHTAIMN 1 OCOOSHHOCTEH ayIuTOpuy;

® [IOHMMATh U HUCII0JIB30BAaTh NPCUMYIICCTBA KOMaH,E[HOfI nu HHI[HBHI[yaHLHOﬁ pa60TI>I IIpu pCIICHUHA y‘Ie6HI)IX
MAaTEMATHYCCKUX 3aJ1a4,

®  TIPUHUMATh IIETb COBMECTHOM JIEATENLHOCTH, INIAHUPOBATH OPraHU3aI[I0 COBMECTHON pabOThI, paclpeeisiTh
BHJIbI paloT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC U Pe3yIbTaT paboThl, 0000IIATh MHEHHUS HECKOIBKUX
JIIOJICH;

®  Y4acTBOBATh B IPYIIOBEIX (hopMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI H JPYTHE),
BBITIOJTHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOH JEHCTBUS C APYTHMMH WiEHAMH KOMaH/bI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIAJ[a B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIIMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJEHCTBUS.

PeryasiTuBHBIe YHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranusanus:
®  CaMOCTOSITENILHO COCTABIISITh TUIAaH, AJITOPUTM peIlieHUs 3aJaur (WU €ro 4acTh), BEIOUPATh CIOCO0 PEIIeHUs C
y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh
BapHAaHTHI PEIEHUH ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPO./1b, IMOUMOHATbHBIHMHTEJIEKT:
®  BJIAJICTh CITIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IpoIecca M pe3yiibTaTa PelIeHUs] MaTeMaTHIeCKON
3a/1a4m;

®  MPEABUAETH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IPH PELICHHUH 3a/1a4d, BHOCUTh KOPPEKTUBHI B
JeATEeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWEHHBIX OIMOOK, BBIABJICHHBIX TPYAHOCTEH;

®  OIICHWBATH COOTBETCTBHE PE3YIIbTATA NIEATEIHLHOCTH MTOCTABJICHHOM IENTA U YCIIOBUAM, OOBSICHATH TPUIUHBI
TOCTIDKCHUS WITH HE TOCTHKEHUS [ETH, HAXOIUTh OIMNOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

K xon1ty o0ydenus B 7 kjacceoOyqaromuiics MOMYIUT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucia 4 BbIYMCTICHUS

BremonsTh, couerast yCTHBIE W MUChMEHHBIE TPUEMBI, apu(MeTHIecKre JeUCTBUS C PalliOHATFHBIMHI YHCIIAMH.
HaxoguTp 3Ha4YeHWs] YMCIOBBIX BBIPAXKEHUH, NMPUMEHSATH Pa3HOOOpPa3HBIE CIIOCOOBI W MPHUEMBI BBHIYHCICHUS 3HAYCHHUN
IPOOHBIX BRIpAKEHUH, COAEPKAIIINX OOBIKHOBEHHBIE H TECATUIHBIC APOOH.

[lepexomuTh OT OmHOH (OPMBI 3amuCcCH 4YuceNl K Apyroi (mpeoOpa3oBBIBATh AECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITHYHYIO JPOOB).

CpaBHUBATH U YIOPAJOYNBATH PAI[HOHATBHBIE YUCIA.

OKpyTasTh YHCa.

BeIMonHATh TPUKHUIKY W OIEHKY pe3yibTaTa BBIYUCICHHUH, OIEHKY 3HAYEHWH YHCIOBBIX BhIpaXKEHWH. BHIMONHATH
JEHCTBUS CO CTEMEHSIMH C HATYPaTbHBIMU TIOKA3aTEISIMH.

[IpuMeHATs TPU3HAKH JIETUMOCTH, PA3JIOKEHHE Ha MHOKHTEIH HATypPaIbHBIX YHCEIL.

Pemate mpaxTHKO-OPUEHTUPOBAHHBIE 33/Iaul, CBS3aHHBIE C OTHOIIEHWEM BEJIMYMH, MPOMOPIHOHAIFHOCTHIO BEIHYWH,
MIPOIEHTAMH, WHTEPIPETUPOBATh PE3YNIBTATHl pEIIeHHs 3ajad C Y4ETOM OIpaHWYEHHH, CBA3aHHBIX CO CBOHCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyecKue BbIpaKeHUs1

Hcnonp3oBaTh anreOpandeckyl0 TEPMUHOJOTHIO W CHMBOJIHKY, NPUMEHSTH €€ B TMPOIeccCe OCBOEHHUS Yy4eOHOro
Marepuarna.

Haxoautes 3HaueHns OyKBEHHBIX BBIpaKEHUN IIPH 3aJJaHHBIX 3HAUSHHSIX TIEPEMEHHBIX.

BeimonuaTe npeoOpa3oBaHUs 1IEJIOr0 BBIPAKEHHS B MHOTOWICH IMPHUBEICHUEM IONOOHBIX CllaraeéMbIX, PacKPBITHEM
CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWICH, NMPUMEHATh (OPMYJIbl KBajapaTa
CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyecTBIATh Pa3loKEHUE MHOTOYICHOB HAa MHOXKHTEIU C IOMOIIBIO BBIHECEHHS 332 CKOOKM OOLIero MHOMKHTEIS,
TPYIITUPOBKH CIaraeéMbIX, IPUMEHEHHsI (POPMYI COKPAILEHHOTO YMHOXKEHHUS.



[MpumeHsATs MpeoOpa3oBaHUsI MHOTOWICHOB JIJIS PEIICHUS Pa3IMYHbIX 33]lad U3 MAaTEeMAaTHKU, CMEKHBIX MPEIMETOB, U3
peanbHON MPaKTHKH.

Hcnone3oBaTh CBOWCTBA CTEMEHEN ¢ HATYPaJbHBIMU TOKa3aTesIMU AJIs1 TPeoOpa30oBaHUs BHIPAKEHHH.

YpaBHeHNs U HEPAaBEHCTBA

Pemate nuHeliHble ypaBHEHHsS C ONHOW MEpeMEHHOW, NMPUMEHSs MpaBHia IEpexoja OT MCXOJHOIO YpaBHEHMS K
paBHOCUIBHOMY eMy. IIpoBepsITh, ABNIsAETCS JUM YUCIO KOPHEM YpaBHEHHUS.

[TpumeHsTs TpaduuecKue METOIBI IPU PEIICHUN JIMHEHHBIX YPABHCHUHN H UX CUCTEM.

HOZI6I/IpaTI) MMPpUMEPLI Iap YHUCEII, ABJIAIOINXCA PCIICHUEM JIMHEMHOTO YpaBHCHUA C ABYMS IICPEMECHHBIMU.

CTpouTh B KOOPAWHATHOM IUIOCKOCTH TpadyK JMHEHHOTrO ypaBHEHHs C IBYMs NEPEMEHHBIMH, MONB3YICHh TpaduKoM,
MIPUBOIUTH IPUMEPHI PELIEHUS YPAaBHEHMUS.

PemaTh cuctemMbl ABYX JTMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHCJIE Tpa@HUECKH.

CoctaBnaTe M pemiarh JHMHEHHOE YpaBHEHHME WIM CHCTEMY JIMHEHHBIX YypaBHEHHH M0 YCIOBUIO 3ajadyd,
HUHTCPHPECTUPOBATHL B COOTBETCTBUU C KOHTCKCTOM 3ada4u HOHy‘ICHHBIfI pe3yibTar.

DYyHKUNHU

N3o0paxath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJMHATAM, JIY4H, OTPE3KH, HHTECPBAIBI,
3aIMChIBATH YMCIIOBBIC IPOMEKYTKU Ha aareOpandeckoM si3bIKe.

OTMeuaTh B KOOPAWHATHOM TUIOCKOCTH TOYKH MO 33/JIaHHBIM KOOpPJHMHATaM, CTPOMTh TpadUKd JMHEHHBIX (QYyHKIIHH.
Crpoutb rpaduk GyHKINHU Y = [X|.

OnuceIBaTh ¢ IIOMOIIIBIO (bYHK]_II/Iﬁ N3BECTHBIC 3aBUCUMOCTHU MCXKAY BCINMYMHAMHU: CKOPOCTH, BPpEMs, paCCTOAHUEC, 1I€HA,
KOJINYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBLHOCTh, BpeMs, 00bEM padoThI.

Haxomuth 3HaueHNe QYHKIIUH 110 3HAYCHUIO €€ apryMeHTa.

[Monumars rpaduueckuii criocod mpecTaBleHNs U aHAIN3a HH(OopMAaIK, U3BIIEKATh U HHTEPIPETUPOBATh HHPOPMAITUIO
13 TpauKOB peasibHBIX MPOIIECCOB 1 3aBHCUMOCTEH.

K xoniy oOydeHus B 8 Kj1acceoOyJIaronuiics: OMyIUT CIECTYIOIIHE MPEAMETHBIC PE3yIbTATHI:

Yncaa v BHIYUCTEHUS

HUcnonp3oBaTh HaYaJIbHBIE MMpEACTAaBJICHUA O MHOXCCTBE IICf/iCTBI/ITCHBHLIX Yucell I CpaBHCHUA, OKPYIJICHUSA U
BBIYUCIICHUN, N300pakaTh JEUCTBUTEILHEIC YHUCIA TOYKAMU HA KOOPAMHATHON MIPSIMOM.

[MpuMeHATh, TOHATHE apU(PMETHYECKOr0 KBJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHHW, WCIONB3yS IIpU
HEOOXOANMOCTH KaJbKYJISATOp, BBITOIHATH IPEeoOpa3oBaHMs BBIPAKEHHI, COAEpIKAIX KBaApPATHBIE KOPHHU, MUCIONB3YS
CBOMCTBa KOpHEH.

Hcronp30BaTh 3aMcH OOJBINIX U MAJIBIX YHACEN C IIOMOIIBIO NECATUYHBIX Ipo0ei u creneHei ancina 10.
Adare0dpanyeckue BbIpaKeHHs

[IpuMeHATH MOHATHE CTEIEeHHU C IETBIM MTOKa3aTeNeM, BRIITONHATH MTPeo0pa3oBaHMsl BRIPAKEHUI, COIEpIKAINX CTEIeHH C
LIEJTBIM TTOKa3aTeNeM.

BEITIONHATE  TOKIECTBEHHBIE IPEOOpPa30BaHUS PAMOHAILHBIX BBIPAKCHHA HAa OCHOBE WIPAaBHII JCHCTBUI Hal
MHOTOWICHAMH W aITeOpandIecKUMH IPOOSIMH.

PackmanpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa30oBaHMs BBIPAKEHHUN IS PEIISHHS PasiIHYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHON MPAaKTUKH.

YpaBHeHMSs U HEPABEHCTBA

Pemats nuHeliHbIe, KBaIpaTHBIE YPaBHEHUS U palliOHAIBHBIEC YPAaBHEHHS, CBOISIINECS K HAM, CHCTEMBI IBYX ypaBHEHHI
C IByMs TIepEMEHHBIMH.

[IpoBoanTh mpocTeifine UCCIeNOBaHUs ypPaBHEHUI M CHCTEM ypaBHEHH, B TOM YHCIE C MPUMEHEHHEM Tpa(uIecKux
MIpeaCTaBIIeHUH (YCTaHABIMBATh, UMEET M ypaBHEHHE WM CHCTEMa ypaBHEHHWH pEIICHUS, €CIH UMEET, TO CKOIBKO, H
mpodee).

[lepexomuTh OT ciaoBecHOU (HOPMYIMPOBKH 3a1add K e€ anreOpandecKoil MOJENH C MOMOIIBI0 COCTABJICHUS YPaBHEHUS
WJTM CUCTEMBI YpaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUY C KOHTEKCTOM 33/Ia4uM MMOTydEeHHBINA PEe3yIIbTaT.
[IpuMeHsATs CBOWCTBAa YHCIIOBBIX HEPaBEHCTB ISl CPAaBHEHWS, OICHKH, pEllaTh JIMHEWHBIE HEPAaBEHCTBA C OIHOMN
MepeMEeHHOH M WX CHCTEMBI, NaBaTh TpadUyecKyl0 WILDIIOCTPAI[MI0 MHOXKECTBA pENIeHWI HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[loHnMaTh W KMCHONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS M S3bIK (TEPMHHBI, CHMBOJIIMYECKHE 0003HAYECHNS), ONPEEIATh
3HaueHue (QYHKIMH 110 3HAUYSHUIO apTyMEeHTa, ONPENeNsTh CBOMCTBa (QyHKIUY 110 €€ TpaduKy.

CtpouTh TpaduKy 371eMEeHTapHBIX (GYHKIHA BUA:

y=k/x,y=x% y=x%y = x|, y = VX, OIICHIBATH CBOICTBA YHCIOBON (YHKIH 110 ¢& rpaduKy.

K konny oOyuenus B 9 ki1acceoOyqalonMKcs MOIYyYUT CIEAYIOIUE TPEAMETHBIE Pe3yIbTaThL:

Yncaa u BbIYHCTEHHS

CpaBHUBATH U yIOPSAIOYHBATH PAIIUOHAIBHBIE U UPPAIMOHAILHBIC YHCIIA.

Bemonnate apudmerndeckue EACTBHS € pallMOHAIBHBIMEM YHCIAMH, COYETas YCTHbIE M THCHMEHHBIC IMPUEMEI,
BBITIOJHATH BRIYMCIICHUS C UPPAIMOHAIEHBIMA YHCIIAMU.

Haxonuth 3HaueHus cTeneHel ¢ meapMu NOKa3aTeNsIMU U KOPHEH, BEIUMCIISTh 3HAYCHUS YUCTIOBBIX BBIPAXKCHUI.
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OKpyIJIATh AEHCTBUTENBHBIE YHCTIA, BHITIONHITH IPUKUIKY PE3YIbTaTa BEIYMCIECHUH, OLIEHKY YHCIOBBIX BBIPAXKEHUH.
YpaBHeHNs U HEPAaBEHCTBA

Pemats nuHelHBIEe W KBaJgpaTHbIE ypaBHEHWS, YpaBHEHHS, CBOISIIMECS K HHUM, MPOCTEHIINe IpoOHO-panroHalIbHBIE
ypaBHEHHUS.

Pematp cuctembl IByX JHHEHHBIX ypaBHEHHI ¢ IByMsI NEPEMEHHBIMH U CHCTEMBI JIBYX YpaBHEHH, B KOTOPBIX OJIHO
YpaBHEHUE HE SIBISIETCS TUHEHHBIM.

Pemate TekcTOBBIE 3aAauM anreOpanyueckuM CIOCOOOM C TMOMOIMIBIO COCTABJICHHUS ypPaBHEHUS WIIM CHUCTEMBI JBYX
ypaBHEHUI C IBYMS NTepEMEHHBIMHU.

[IpoBoauTh mpocTeiiiue uccienoBaHusl YpaBHEHUH M CHCTEM ypaBHEHWH, B TOM YHCJIE C MPUMEHEHHEM IpaduIecKhx
MpeACTaBIeHUH (yCTaHABIMBATh, IMEET JIU YpaBHEHHE WM CUCTEMa YPaBHEHHI PELICHUS, €CIi UMEET, TO CKOJIBKO, U
npouee).

Pemath nuHelHbIE HepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pElICHHE HEPABEHCTB Ha YWCIIOBOW NPSMOH,
3aMKChIBaTh PEleHHE C TTOMOIIBIO0 CUMBOJIOB.

Pemath cucreMbl JITMHEHHBIX HEPAaBEHCTB, CHCTEMBbI HEPAaBEHCTB, BKJIIOUAIOIINE KBAJAPAaTHOE HEPABEHCTBO, M300paxkaTh
pellleHue CUCTEMBl HEPaBEHCTB Ha YHCJIOBOW NpPSMOM, 3alMCHIBATh PEIIEHHE C IOMOIIbI0 CUMBOJOB. Mcmoiab3oBaTh
HEPaBEHCTBA IIPY PELICHUH Pa3IUYHBIX 3a/1a4.

DYyHKUNHU

PacnoznaBaTh (yHKIMM W3y4eHHBIX BHIOB. [lOKa3pIBaTh CXEMATHUYECKH PACIIOIIOKEHHE HAa KOOPJAMHATHOHN IIOCKOCTH
rpadukoB GyHkiumii Buma: y = kx, y = kx + b, y = k/x, y = ax? + bx + ¢, y = X%, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUI KO3 PHUIINEHTOB, OMTUCHIBATH CBOWCTBA (DYHKIIHH.

Crpouth W H300pakaTh cXeMaTH4YeCKu TrpaduKd KBaJpaTHYHBIX (YHKIWH, OMUCHIBATH CBOMCTBA KBAaJPATHUYHBIX
GyHKIUH 110 WX TpaduKaM.

PacnoznaBathk KkBajpaTHuHyr0 (QYHKIHIO TIO (OpMyJie, TPUBOJUTH MPUMEPHl KBAJAPATHUYHBIX (QYHKIHMH M3 peabHOU
JKU3HU, PU3MKH, TCOMETPHUH.

YmncaoBble NOCaAeI0BATEIHLHOCTH M TPOTPeccuu

PacniozHaBaTh apu()METHIECKYIO0 U TEOMETPHUECKYIO IPOTPECCHH MIPU Pa3HBIX CIOC00ax 3aaHusl.

BeINOAHATS BBIYUCIEHUS C WCHONB30BaHHEM (QOpPMYyNT N-TO wieHa apupMETHYecKod M TeOMETPUYECKOW IMPOrpeccHil,
CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4iieHbl 10CIEA0BATEIbHOCTH TOUKAMHU Ha KOOPAUHATHOI MIIOCKOCTH.

Pemats 3amaum, cBsI3aHHBIE C YMCIOBBIMHU IIOCIEOBAaTENbHOCTAMHU, B TOM YHCIE 3aJayd M3 PEalbHOW >XU3HU (C
UCTIONB30BaHUEM KaJIbKYJISATOPA, IU(POBBIX TEXHOIOTH).

TEMATHYECKOE IIVTIAHUPOBAHUE

Pabouas mnporpamma mo yuyeOHOMY mpeaMeTy «AJre0pa» paspadoraHa ¢ y4uyéToM padoueil mporpamMmbl
BOCIIUTAHMUA, YTO OTPa’)KeHO B JMYHOCTHBIX IJIAHUPYEMbIX pe3yJbTaTax M o0ecreyuBaeT  pean3auuio
UHBApUaHTHbIX MoayJjed (MM) mnporpamMmbl «YpodHasi AeATeJbHOCTbY», «BHeypouHasi AeATEJBHOCTH» M
«BHemKOoJIbHbIE MEPONIPUATHS.

7 KJIACC
Ne  HaumeHOBaHME pPa3aenos U Komnunuecrsouacos DneKkTpoHHbIe (HU(POBLIE) [TporpammMa BoCTIUTaHHsI
I/TI TeM MPOrPaMMBI Bcero KP I1P | oOpa3zoBaTenbHBIEpECYPCHI
1 Yucna ¥ BEIYUCIECHUS. o5 1 bubnuoreka IJOK UM «YpouHnast
PannonasbHbIe Yyrcia https://m.edsoo.ru/7f415pb90 AEATETLHOCTE).
B 6 HOK MaKkcuMaJIbHOS HKCIIOIb30BaHHE
HOJIMOTCKA BOCITUTATENBHBIX BO3MOKHOCTEH
2 AnrebpanvecKreBhIPaKESHS 27 1
P P https://m.eds00.ru/7f415b90 [comepxanus yaeOHOro IpeaMETa
st GOpMUPOBAHUS Y
butmoreka IIOK .
3 VYpaBHEHNS U HEPABEHCTBA 20 1 _ 1 00YHaTOIINXCS POCCHICKIX
https://m.eds00.ru/7f415b90  rpaguumonnsIx ayxoBHO-
4 KoopaunaTs! u rpaduky. 24 1 bubmorexa [IOK HPaBCTBCHHBIX 1 .
. COOMOKYJIbTYPHBIX ICHHOCTEH,
OyHKIMH https://m.edsoo.ru/7f415b90 POCCHICKOrO HCTODHIECKOTO
5 0 606 5 1 brubnuorexa LIOK CO3HAHHS Ha OCHOBE
OBTOPCIHE I ODOBIICHIC https://m.edsoo.ru/7f415b90 |ACTOPHIECKOTO MPOCBCIICHIL,
HOI[60p COOTBCTCTBYIOLICTO
COJIEp>KaHUS YPOKOB, 3aJJaHUI,
BCIIOMOI'aTCJIbHbIX MATEPUAJIOB,
OBIIEE KOJIMYECTBO YACOB 102 5 0 HpO@TeMHH} CHTYyaIuii s
T10 TIPOT PAMME o0cyxeHnHi
UM «BHelIKO/IbHbIE
MepONpPUSITHSD)

BHeIIKOIbHBIE TEeMaTHYCCKHUC
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MCPOIPUATHSA BOCITUTATEILHON
HaIlpaBJICHHOCTH,
OpPraHnU3yCEMbIC IeaaroraMu 1o
MAaTCMaTHUKC

8 KIIACC
No HaumenoBanue pa3aenos u KonuuectBoyacos ONeKTpOHHBIC [Iporpamma BociuTaHus
n/n TEM IIPOrpPaMMBbl Bcero KP | TIP (undpossie)
o0pazoBaTtenbHbIEpeCypC
BI
1 Uucna 1 BBIYUCICHUS. 15 Bubmmoreka [JOK HM «¥Ypounas
KBazaparHbie KOpHU https://m.edsoo.ru/7f417af8 Ilile’”eJ"’Hoc"’»'
PUBJICUCHUC BHUMAHUA
Yucna 1 BBIYMCIICHUS.
bubmmoreka [IOK obyuaromuxcs x
2 CrereHb ¢ 1einpIM 7 _ [IEHHOCTHOMY aCIeKTy
HoKAZaTeIeM https://m.eds0o.ru/7fA17af8 | ,;yyaempix na ypoKax
npeaAMETOB, ABJICHUN U
3 AJIFe6paI/IlIeCKI/IeBLIpa)KeHI/I$I. 5 1 bubnuorexa HOK CO6LITI/Iﬁ, MHUIMUPOBaHUE
KBampatHeATpEXwiIeH https://m.edsoo.ru/7f417af8 | obcyxnennii, BRICKa3bIBaHUH
CBOCT'O MHCHU, BLIpaGOTKI/I
4 AnreOpanvecKy eBbIPaKSHHUS. 15 1 bubmmoreka [IOK CBOCLO MYHOCTHONO
Anrebpandeckasapoob https://m.edsoo.ru/7f417af8 | oruowenns k usysaempiv
VpaBHEHHS ¥ HEPABEHCTBA. bubnmoreka [IOK COOBITHAM, SIBJCHHAM, JHLAM.
5 K 15 1 https://m.ed 17§417af8 [prMeHeHHe MHTEPAKTUBHBIX
BaJIpaTHBIC YPABHCHMUSI ps://m.edsoo.ru a (bopM yueBHOM paboTH —
5 YpaBHEHUA U HEPABEHCTBA. 13 bub6mmoreka [JOK HHTEJUIEKTYalbHBIX,
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417afg | CTHMYTHpYIOMIHX
TMO3HAaBaTCJIbHYIO MOTHBAILUIO,
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmuoreka 1HOK MIPOBBIX METOMMK, JUCKYCCHiA,
Hepasencrsa https://m.eds00.ru/7f417af8 | maromux BO3MOKHOCTL
BuGmmorexa LIOK MPUOOPECTH OIBIT Be,IleHI/I}I'
8 @Oynkiyun. OCHOBHBIETOHATHS 5 . KOHCTPYKTHBHOI'O I1ajiora;
httDS//m edSOO I’U/7f417af8 prHHOBOﬁ pa60TI)I, KoTOpas
9 CD q (b 9 BI/I6JH/IOTeKa HOK Y4UT CTPOUTHL OTHOLICHUS U
YHKITUH. YHCITOBBIEPYHKIINN ) JIeiCTBOBATH B KOMAH/IE,
https://m.edsoo.ru/7f417af8 | ' - < CTBYET asBHTHIO
KPUTUYICCKOI'O MBIIIJICHUS.
MM «BHeypouHasi 1eATEIHLHOCTH
OecriedyeHre MHIUBHUYaTbHBIX
Bu6miorexa [IOK PHOCTEH 0OyJarOIIMXCS B paMKax
10 [ToBTOpeHue 1 0000IICHE 6 1 httos://m.ed 175 fg [PAHHBIX HMH KypCOB, 3aHATHHA
ttps://m.edsoo.ru/7f417a (mo3HaBaTENBHOM, HAYIHOM,
HCCIICIOBATEIbCKOM,
[IPOCBETUTEIBCKON
HAIPABJICHHOCTH; )
OBLIEE KOJIMYECTBO YACOB 102 5 0
1O ITPOI'PAMME
9 KVIACC
No HawnmenoBanue pasnenos KommuectBowacon DNeKTpOHHbBIE [Iporpamma BociuTaHus
I/ Y TEM MIPOTPaAMMBI Bcero KP I (mdpoBsIe)
P o0pa3oBaTenbHBIEPECYPC
BI
1 Uucna v BBIYUCIECHUSL. 9 Bubmuoreka LIOK UM «Ypounas
JlelicTBUTENBHBIE YNCIIA https://m.edso0.ru/7f419d08 ACATEILHOCTD.
v Opranuzanus medcTsa
ABHEHUS U HEPABEHCTBA.
p P g Bu6miorexa LIOK MOTHBHPOBAaHHBIX U
2 YpaBHEHUs ¢ OTHOU 14 1 _ BPYANPOBAHHBEIX 00YUAFOIINXCSI
y https://m.eds00.ru/7f419d08 |1, weycneparommmn
epEMEHHON y
OOHOKJIaCCHHKaMH, B TOM YHCJIC
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuoreka LIOK C 0COBBIMH 0GPA30BATELHBIMH
Cucrembl ypaBHEHHIA https://m.eds00.ru/7f419d08 moTpeGHOCTAMH, AAKOLIErO
]
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmoreka [IOK OOYIAIOUUIMET COUHATEHO
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Hepagencrsa https://m.eds00.ru/7f419d08 [3Ha4uMBblii OmBIT
COTpYAHUYECTBA U B3aMHOM
bubmuoreka IIOK
5 OyHKIHMH 16 1 _ 1 TIOMOILIH;
6 YuCI0BBIENOCIEN0BATEIBHOC 15 1 bubmmoreka LIOK HCCHGHOBaT@HI’CgOH
) ACATCIIbHOCTU O0YyYarOInXCH,
™ https://m.edsoo0.ru/7f419d08 [AQHHPOBAHHE 1 BHITONHEHHS
MHIUBUAYAJIBbHBIX U I'PYHIIOBBIX
IIPOCKTOB BOCITUTATEJILHON
HaIlpaBJICHHOCTU
UM «BHemkoJbHbIE
7 [ToBTOpeHue, 00600IICHHE, 18 1 Bbubnuoreka [IOK MepOTPHSITHS.
CUCTEMATU3ALUA3HAHUN https://m.edsoo.ru/7f419d08 |[BremxonpHble TeMaTUYeCKUe
MCPOIPUATHSA BOCITHUTATEILHON
HaIlpaBJICHHOCTH,
OpPraHMU3yEMbIC McaroraMu 1o
MaTEMATHUKE
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOIT'PAMME

Bremmucka Bepna: 29.08.2023r.
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JupeKTop IMIKOJBI Msunackas H.A.
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