MYHHUIIMITAJIBHOE BIO/KETHOE OBIMEOBPA3OBATEJIBHOE YUYPEX/IEHUE
CAYKOBHUYCKAS CPEJHASA OBIIEOBPA3OBATEJIBHASA HIKOJIA

AHHOTauMA K padoueil nporpamme
yueOHoOro npeaMmera «AJaredopa» 1jasa 7-9 kiaccos

Pabouass mporpamma y4deOHOTO TmpenMeTa «Anrebpa» 00s3aTENbHOW TNpeIMEeTHON obyacTu
«MartemaTika u WH(OpPMATUKa» SBISETCS YaCThbIO OCHOBHOW 0OOpa30BaTENbHOW MPOTPAMMBI OCHOBHOTO
obmero o6pazoBanus (OOII OOO) MBOY Caukosuuckoii COILL, pazpaboraHa B COOTBETCTBHH C ITYHKTOM
32.1 ®I'OC 000-2021 Ha ocHoBe DPI'OC OOO0-2010r. m ITOOIT OO0-2020r. Pabouas mporpamma 1Mo ydeOHOMY
npeaMery «Anrebpa» mst 7-9 kmaccoB npuseneHa B cootBercTtBue ¢ @OIT OO0 u OPII no anrebpe B yactu
coJiepaHusi OO0YYEHHUS U IJIAHUPYEMBIX PE3YJIBTATOB OCBOEHHS MporpaMmbl Ha ypoHe OOO u peanusyercs 3 roga 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. AnrebOpa. 7 xmacc: y4eOHHMK Juisi oOmieoOpa3oBarenbHbiX opranm3anui/ FO.H. Makaperues, H.I'.
Munmok, K.M. Hemkos, C.b. CyBoposa; nox pex. C.A. TensikoBckoro — M.: [Ipocsenienue
2. Anrebpa. 8 xkmacc: y4eOHuUK s oOmreoOpazoBatenbHbIX opranuzarnuit/FO.H. Maxkapsrues, H.T.
Munarok, K.1. Hemikos, C.b. CyBoposa; nox pea. C.A. TensikoBckoro — M.: [Ipocsemienue
3. Anrebpa. 9 xmacc: y4ueOHuUK s oOmreoOpazoBatenbHbIXx opranuzaruit/FO.H. Maxkapsrues, H.T.

Munarok, K.M. Hemkos, C.b. CyBoposa; o pea. C.A. TensikoBckoro — M.: [Ipocsemienue

Pabouass mporpamma pazpaborana yduTeneM anreOphl MIKOJBI B COOTBETCTBHMU ¢ IlomoskeHmeM o paboumx
TporpaMMax M OTPEACISIeT OPTaHU3aII0 00pa30BaTEIHPHON NESITENFHOCTH YIUTENS B IIKOJIE IO TIPEIMETy « Anredpa».
Pabouas mporpaMMa COIEPKUT CICTYIONINE CTPYKTYPHBIE 3JIEMEHTBI;

-1IeJTH U3y4YeHHUs Y9eOHOTO mpeameTa «Anredpay;

-MecTO y4eOHOro npeameTa «Anrebpa» B yaueOHOM TUTaHE;

-coJiepkaHue yudeOHOTro mpenMera «Anredpay;

-TUTAaHUPYEMbIC PE3yIbTaThl (IMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC);

-TEeMaTUYECKOE IIJIaHUPOBAaHHWE, CPOPMUPOBAHHOE C Y4ETOM  pabodeil NporpaMMbl BOCIHTAHHUS U
BO3MOXKHOCTBIO Hcnojb3oBanus DOP/IIOP.

Pabouyas mporpamma oOcyxaeHa Ha 3acemannu [IIMO yuuTeneil eCTECTBEHHO - HAYYHOTO ITMKJIA IITKOJIBI,
MPUHATA PEIICHUEeM Ieaaroruyeckoro copeta (mpotokon Nel ot 28.08.2023r.), yrBepxaeHa NMPUKA30M TIO
MBOY CaukoBuuckoit COII Ne 57 ot 29.08.2023r. B kauecTBe yactu conepxanust OOIT OO0

Ha ocHoBe nanHoil mporpammbl yuutenem pazpabateiBaetcs KTII B coorBercTtBum ¢ IlonoxkeHueM o
KaJIeHJIapHO-TeMaTHYeCKOM IIJIAHUPOBAHUH MO y4eOHOMY mpeamery, Kypey, moayito. KTII paccmarpuBaercs
Ha 3acenanuu [1IMO u cornacyercs ¢ 3amectutenem no YBP.

Boinucka

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

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

HEJN U3YYEHUS YYEBHOI'O TIPEIMETA «AJI'EBPA»

Hensmu o0y4yeHunst MmateMatuke B 7—9 kinaccax siBISIOTCA: (OPMHUPOBAaHHE EHTPAJIbHBIX MATEMAaTHYECKUX TTOHSITHN
(uucrno, BenMMUMHA, TeOMETpHUEecKas Gurypa, mepeMeHHas, BEpOsITHOCTb, QYHKIH), 00ECTIEUMBAIOLINX PEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTH MaTEMAaTUYECKOr0 00pa30BaHus 00y4atOLIINXCS;

MoJBeIeHNE 00YYaIOLIMXCsl HA JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3UM MaTEMAaTHUKH U OKPY/KAIOILETO
MUDpa, TIOHUMaHUE MaTEMAaTUKU KaK 4acTH OOLIel KyJIbTYyphl YEJOBEUECTBA;



pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEH 00yJaromXcsl, 03HaBaTENbHON aKTUBHOCTH,
HCCIIEI0BATEIbCKUX YMEHHM, KpUTUYHOCTH MBIIUICHHS, HHTEpeca K U3yYCHUIO MaTeMaTHKH;

¢dopmupoBaHue GYHKINOHATEHONH MaTeMaTHUYECKONH TPAMOTHOCTH: YMEHUS paclio3HaBaTh NPOSBICHUS MaTEMaTHYECKIX
MOHSITUI, 00BEKTOB M 3aKOHOMEPHOCTEH B peaIbHBIX KU3HCHHBIX CUTYAIUSIX U MPU U3YYCHUH JPYTUX YUeOHBIX
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 MOMYy4YCHHBIE PE3yIbTATHL.

Uzyuenune anreOpbl oOecrieunBaeT pa3BUTHUE YMEHHsI HaOIrOIaTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOyeT
KPUTUYHOCTHU MBIIUICHUSA, CHOCO6HOCTI/I ApryMCHTUPOBAHHO 06OCHOBLIBaTb CBOU I[CﬁCTBPI)I " BBIBOJbI, q)OpMy.HI/IpOBaTI)
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecreyuBacT pPa3BUTHE JIOTHUECKOrO MBINUICHHS OOYYarolIMXCs: OHHU
WCTIONB3YIOT JENyKTUBHbIE W WHIYKTUBHBIC PpAcCyKICHHUS, 0000IIeHWE M KOHKpETH3alHio, abCTparupoBaHue H
aHanoruro. OOyuenne anrebpe MpeAroaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSATENHHON AEATEIHHOCTH OOYyUYaroMmuXCs,
MOATOMY CaAMOCTOSATENBHOE PElICHNE 3a1a4 SBIISIETCS peann3alnei JesTebHOCTHOTO MTPUHIUIA 00YdEHHMSL.

B crpykrype mporpaMmbl y4eOHOTO Kypca «AnreOpa» Ais OCHOBHOTO oOmIero oOpa3oBaHUSI OCHOBHOE MECTO
3aHUMAIOT COJIepXKATeNbHO-METOANYeCKHe JUHUKA: «Yucna ©  BBIYMCICHUS», «ANTreOpanuecKue BBIPAKEHUS,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIHMH». B x01e n3yueHns yueOHOro Kypca o0yJaronuMcsl IPUXOIUTCS JIOTHYECKU
paccykaaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBsI3M ¢ 3THM B mmporpammy yueOHOro Kypca «Anrebpay
BKITIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MTPEICTABICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTH4ecKoro o0pa3oBaHus U
CIOCOOCTBYIOIIHE OBJIAJIEHUIO O0YYAIOIIMMHUCS OCHOB YHUBEPCAIBHOIO MaTeMaTHUeCcKoro sizbika.  CofepikaTensHON 1
CTPYKTYPHOIH OCOOEHHOCTBIO YUeOHOro Kypca « Anredpay sSBIsieTcs ero MHTErPUPOBaHHBIN XapakKTep.

Coz{epmaHI/Ie JUHNA «Yucna M BBIUMCICHHSY CIIYXXUT OCHOBOM JJIsL I[aJ'IBHeﬁHIeFO N3YUCHHUA MATEMAaTUKU,
CIOCOOCTBYET pAa3BUTHIO Y OOYYAIONIMXCS JIOTHYECKOr'O MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJH30BATHCS
aJIropuTMaM, a TakK¥Xe HpI/IO6p€TeHI/IIO NMPaKTUYCCKUX HABBLIKOB, HCOGXO)II/IMBIX JJIsL HOBCC}IHeBHOﬁ J)KU3HU. Pa3Butne
MOHSATHS O YHCIIe Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHWs CBA3aHO C PAIMOHAJBHBIMA U HPPAIMOHATBHBIMA
guciamMu, (QOpMUPOBAHWEM TMIPENCTABICHUN O JCHCTBUTEIBHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOW JIMHUW
OTHECEHO K CpemHeMy o0IeMy 00pa30BaHMIo.

ConepkaHue JBYX anreOpanuecKux JMHHA — «ANreOpanuecKue BBIpAKEHHS» W «YPaBHEHHS U HEPaBEHCTBA»
CIIOCOOCTBYET (POPMHUPOBAHHMIO y OOYJAIOMIMXCS MAaTEMaTHYECKOTO armapara, HEoOXOTUMOTO I PElIeHUs 3ajad
MaTeMaTHKH, CMEKHBIX TMPEIMETOB W TPAKTHKO-OPUEHTHPOBAHHBIX 3amad. Ajredbpa JAeMOHCTPHUpPYET 3HAuUEHHE
MaTeMaTHKH KaK SI3bIKa /ISl IOCTPOEHUST MAaTEMAaTHIECKUX MOZEJIEH, OIMCaHus TIPOIIECCOB | SIBIEHUH peanpHoro Mupa. B
3amayn oOydeHHs anreOpe BXOMIT TaKKe AalbHEeHIee pa3BUTHE AITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAWMOTO, B
YaCTHOCTH, JUTSI OCBOCHHSI Kypca WHQOPMATHKH, U OBJaJicHUEe HaBBIKAMH JICTYKTHBHBIX paccyxieHuil. [IpeoOpazoBanue
CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMSI, CITOCOOHOCTEH K MAaTEMaTHUECKOMY TBOPUECTBY.

Conepxanve (yHKITHOHATHHO-TPaQUISCKON JTHMHUM HAIEJIEHO Ha IONYYCHHE OOYJAIOUTUMUCS 3HAHUH O (YHKITUIX
KaK Ba)KHEUIEH MaTeMaTHYeCKOW MOIENH JUIS OIMCAHWS M HMCCIICAOBAHHUS Pa3HOOOPA3HBIX IMPOIECCOB WM SIBJICHUH B
mpupone W obmectBe. l3yueHme Marepuana CIIOCOOCTBYET pa3BUTHIO Yy OOYYalOMIMXCS YMEHHUS HCIIONB30BaTh
pasTUYHBIE BRIPA3UTENBHBIE CPENICTBA SI3bIKAa MATEMATHUKN — CIIOBECHBIE, CHMBOJIMYECKHE, Tpadudeckre, BHOCUT BKIaJ B
(hopMupoBaHUE MPENCTABICHUH O PO MATEMATHKH B Pa3BUTHH IUBIIIM3AINA U KYJIbTYPHIL.

Cornacao yue6HOMY IaHy B 7-9 Kimaccax m3ydaercs ydeOHBIH Kypc «AnreOpa», KOTOPBIH BKIIOYAET CIENYIOIIHe
OCHOBHBIE pa3lensl coaepkanus: «Uwcima W BBUHCICHUA», «AnreOpandeckue BBIpOKEHUS», «YpaBHEHHS U
HEpaBEeHCTBaY», «DYHKITUN.

MECTO YYEBHOT O ITPEJMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha m3ydenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kimacce — 102 gaca (3 waca B Heneno), 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

Jpobu OOBIKHOBEHHbIE U AECSTHYHBIE, MEPEX0] OT OAHOH (GopMBI 3amucu Apoder k apyroi. [loHsTHe panroHaIbHOTO
YKcia, 3alych, CPaBHEHHE, YIOPAJOYMBAHUE PALMOHAIBHBIX 4YHcel. Apudmernyeckue NEHCTBUS C panrOHAIbHBIMU
yrciaaMy. Perienue 3a1ay u3 peajgbHOM MIPAKTUKU HA YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM: ONpeneieHue, Npeo0pa3oBaHue BBIPAKECHUII HA OCHOBE ONpPEIENICHHUs, 3allCh
Oonpimx ymcen. [IpomeHTsl, 3anKich MPOLEHTOB B BUAE APOOH M OpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIEC 3aJaud Ha
MIPOLIEHTBHI, pelICHUE 3a/1a4 U3 PEaIbHOM MPAKTUKH.

[IprmeHeHne NpU3HAKOB AETUMOCTH, PA3I0KEHUE HA MHOXKUTENN HATYpaJIbHBIX YUCEI.

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

AuredpanvecKkue BbIpaXeHHs

[lepeMenHBIe, UNCIOBOE 3HAUEHHE BBIPAKEHMS C NMEpeMEHHOH. JlomycTuMele 3HaueHMs nepeMeHHbIX. llpencraBnenne
3aBHCUMOCTH MEXAY BeNMYMHAMHU B Buue (opmynbl. Brerancnenns mo ¢opmynam. I[IpeoOpazoBanue OyKBEHHBIX
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BBIPKEHHI, TOXIECTBEHHO PaBHbIEC BBIpa)KEHHsI, TPaBUIIa MPeoOpa30BaHUs CYMM U MPOU3BEACHUH, MpaBUila PaCKpPBITHS
CKOOOK M TIPUBEJCHUS TIOAOOHBIX CIaracMbiX.

CBOJCTBa CTENEHU C HATYPAJIbHBIM IIOKa3aTEIEM.

OpHounensl U MHorouiaeHsl. CrerneHb MHorowieHa. Clo)XeHHE, BBIYUTAHHE, YMHO)KEHHE MHOTOuleHOB. (DopMyssl
COKpalIEHHOTO YMHOXKEHHS: KBajapaT CyMMBl M KBaapaT pasHocTH. dDopmyna pasHocTH KBajapaToB. PaznmoxeHue
MHOTOWIEHOB Ha MHOXKUTEIH.

YpaBHeHNs U HEPAaBEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHUsI, TIpaBuiia MpeoOpa3oBaHms ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHHH.

JIuneitHOE ypaBHEHME C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOrO YpaBHEHMS, PEUICHUE JIMHEHHBIX ypaBHEHHM.
CocraBnenne ypaBHEHUH 110 YCJIOBUIO 3a/laui. PelieHre TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO ypaBHEHUH.

JluHeitHOe ypaBHEHHE C JABYMsI TNepeMeHHBIMH W ero rpaduk. Cucrema JBYX JIMHEWHBIX YpaBHEHUH C IByMs
nepeMeHHBIMU. Perienne cucreM ypaBHEHUH criocoOoM moacTaHoBKH. [Ipumepsl perieHust TEKCTOBBIX 3a7iad ¢ MOMOIIBIO
CUCTEM YPaBHEHUH.

DYyHKUNHU

Koopaunara Touku Ha npsiMoii. UrcnoBble mpoMexyTKku. PaccTosiHre MexX 1y IByMsI TOUKaMH KOOPAMHATHOM MPSIMOHA.
[psamoyronsHas cucrema koopauHaT, ocu Oxu Oy. AlOcuucca u opIuHaTa TOYKHM Ha KOOPJMHATHOM TUIOCKOCTH.
[Mpumeps! rpadukos, 3aaaHHBIX (Qopmynamu. Urenne rpadukoB peanbHbIX 3aBucuMocteil. [lonstie ¢pynkunu. ['padux
¢byukuuu. CpoiictBa Qynkuuil. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dynkium y = |X|. I'paduueckoe perieHue
JINHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 KUIACC

Yucna u BbIYUCIEHUS

KBagpatasrii kopens u3 uucna. llonsatue o6 mppanuwoHansbHOM uwncie. [lecATU4HbIE MPUOIMIKEHUS WpPpAIOHATBHBIX
yrcen. CpoiicTBa apu(METHIeCKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K TPeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHUH U
BBIUUCIICHUSM. JleficTBUTENbHbBIE YUCIIA.

Crenenb ¢ 1eNbIM MOKa3aTenneM U e€ cBoricTBa. CTaHmapTHAS 3allMCh YMCIA.

Adare0panyeckue BbIpaKeHHs

KBanparHblil TpEXUsIEH, pa3ioKeHNE KBAaAPAaTHOIO TPEXWIEHA HA MHOKUTEIH.

Anredpandeckas apoOb. OCHOBHOE CBOWCTBO anrebOpawueckor apoou. CIliokeHHe, BBIYMTAHHE, YMHOKCHUE, JCICHHE
anreOpanveckux JpoOei. PanmoHanbHble BRIpaXEHUS U UX MPeoOpa3oBaHue.

YpaBHeHMSsI U HEPAaBEHCTBA

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

I'padudeckass wHTEpIpeTanusl YpaBHEHWH ¢ JIBYMS TICPEMCHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHUH C IBYyMS
rnepeMeHHbIMU. [IpuMephl penieHusl CUCTEM HEJTMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a11ad anreOpandeckKiuM CIIoCOO0M.

YucnoBble HepaBeHCTBA U UX cBolcTBa. HepaBeHCTBO ¢ oAHOM nepeMeHHOoW. PaBHOCHIIBHOCTh HepaBeHCTB. JIuHelHbIe
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 coiictB (yHKINHU 10 e€ rpaduky. [Ipumeps! rpadukoB QyHKOMA, OTpaKarOMUX pearbHbIe
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, HWppaMOHAIBHBIC YHCIA, KOHEYHBIE W OECKOHEYHBIE JeCATHYHbIe IpoOu. MHOXeCTBO
NECTBUTENBHBIX YHCEN, JCHCTBUTENBHBIE 4YHCIa KaKk OECKOHEYHBIe NeCATHYHBIE Ipodu. B3zanMHO omHO3HAYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM JICHCTBUTENBHBIX YHCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE JAeWCTBUTENBHBIX YHCEN, apu(METHIECKHE JeUCTBUS C ICHCTBUTEIHHBIMU YHCIAMH.

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

[TpubmmkéHHOE 3HAUEHNE BEMYMHBI, TOYHOCTh NpuOimkenns. OxpyrieHne uncen. [Ipukunka u oleHKa pe3ybTaToB
BBIYUCIICHUMN.

YpaBHeHHS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBajpaTHBIM. bukBajpaTHoe ypaBHeHue. [Ipumepsl
pelIeHus ypaBHEHUH TPeThell M YeTBEPTOM CTENEHEN pa3IoKEHNEM Ha MHOXK UTENH.

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 cuctemM ABYyX ypaBHEHHH, OOHO M3 KOTOPBIX JIMHEWHOe, 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 JTMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.
KBanpatHsie HepaBeHcTBa. [ paduueckas HHTEpIpeTannus HEPABEHCTB U CUCTEM HEPaBEHCTB C JBYMS IePEMEHHBIMH.
DYyHKINHU

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

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 OOCYXAECHHIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHWEM IOCTIKEHUH
HayKH, 0CO3HAaHWEM Ba)KHOCTH MOPATBbHO-3THYECKUX TPUHITUIIOB B AEATEIBHOCTH yUEHOTO;

3) TpyAoBOe BOCIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYAaCTHE B PELICHWH NPAaKTHYECKHUX 3a7ad MaTEMaTU4ECKOM HANpaBIEHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTHYecKOoro OOpa3oBaHHWS Ha MPOTSDKEHWH BCeW JKM3HM Ui YCHEmHOW TpodecCHOHAITBHOMN
NEeSITeTPHOCTH M DPa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHUEM HHIUBUAYabHON
TPaeKTOPHH 00pa30BAHMS U KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYeCKUX OOBEKTOB, 3a/ad, PEelIeHHH,
paccyKIeHuM, yMEHUIO BUAETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH 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 €€ pa3sBUTUS M 3HAYMMOCTU JUIS Pa3BUTHUS LUBWIM3ALUU, OBJIAJCHUEM S3bIKOM MaTEMaTHUKU U
MaTEMaTUYECKOU KyJIbTypOi KaK CPEICTBOM IO3HAHUS MUPA, OBJIAJCHUEM NIPOCTEUIIMMU HABBIKAMH HCCIIEA0OBATENbCKON
JESITEIbHOCTH;

6) ¢pusuyeckoe BocnuTanne, GOPMUPOBAHME KYJIbTYPbI 310POBbSI M IMOLMOHAIBHOIO 0JIArONOIYYHsi:
TOTOBHOCTBIO NTPUMEHATH MAaTEMaTHYeCKHE 3HAHUS B MHTEpPECcax CBOETO 3/I0POBBS, BEIACHHS 30POBOTO 00pasa >KU3HH
(3mopoBoe TmTHTaHWE, COATAHCHUPOBAHHBIN pPEKUM 3aHATHH ¥ OTAbIXa, pEryisapHas (u3ndeckas aKTHBHOCTD),
chOopMHUPOBAaHHOCTHIO HaBBIKA pepIIEeKCHH, TIPU3HAHNUEM CBOETO MTpaBa Ha OMIMOKY M TaKOTO )K€ TIpaBa APyroro 4el0oBeKa;
7) 3K0JI0rHYecKoe BOCIIMTAHKE:

OpHeHTannell Ha MPUMEHEHWE MaTeMaTHYeCKWX 3HAHUU JUIA pemieHus 3amad B OOJacTH COXPAaHHOCTU OKPY)KaroIlei
cpelbl, IUIAHUPOBAHUS IOCTYNKOB M OLIGHKHM UX BO3MOXHBIX IOCJIEACTBUNA IJIs1 OKpYXAaloLled 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 4Yepe3
MPaKTUYECKYIO IeATENFHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOed, TpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHLUU U3 OIBITA IPYIHX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM 4Hcie (OPMYIHUPOBATh HWJEH, IOHSTHSA, THUIIOTE3BI 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 MPUHUMAEMbIE PELICHHUS U ASHCTBUS, (YOPMYINPOBATh U OLEHUBATH PUCKU M MOCIEACTBUS,
(hOpMHPOBATH OMBIT.

METANPEJIMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHBIC YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

BazoBble 1ormueckne aeicTBus:

. BBISIBJISITh M XapaKTEpU30BaTh CYIECTBEHHBIE NMPU3HAKH MaTEMaTHUYECKHX OOBEKTOB, MOHITHUH, OTHOLICHHUH
MEXKAY HOHATHAMH, (POPMYIHPOBATEH ONMpPEAETCHUS TOHSITHI, YCTaHABIMBAThH CYIECTBEHHBIN MPHU3HAK KiacCU(UKALWH,
OCHOBaHUS I 0000IIEHUSI U CPAaBHEHHSI, KPUTEPUH MTPOBOJUMOTO aHAIIN3A;

. BOCIIPUHUMATh, (OPMYJIIMPOBATh M TPEOOPa30BBIBATh CYXJACHUS: YTBEPAUTEIbHBIC U OTPUIATEILHBIC,
¢/IMHUYHbBIC, YACTHBIC U O0IIKE, YCIOBHBIC;

o BBIABJIATH MATEMAaTUYCCKNEC 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPECYH B Q)aKTaX, JaHHBIX, HEI6JIIOIL€HI/ISIX u
YTBEP)KIAEHUSX, IPEJIaraTb KpUTEPUHN JUIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

o ACIaTb BBIBOABI C HMCHOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTHBHBIX YMO33KJHO‘-ICHI/II\/'I,
YMO3aKII0YEHUM 110 aHAJIOTUH;

U pa3dupath JOKa3aTeNbCTBA MAaTEMAaTUYECKHX YTBEPXKIACHUH (MpsiMble M OT MPOTHBHOIO), TMPOBOIUTH

CaMOCTOSATEIILHO HECJIIOKHBIE [[0Ka3aTelIbCTBA MaTeMaTHYeCKUX (AaKTOB, BBICTpAaWBATH apryMEHTAIUIO, MPHBOAUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHS,

. BBIOMpATH cIIOCO0 penieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB peIlieHNsI, BEIOMpaTh Hanboee
MIOAXOMIAIIUHN C yUETOM CaMOCTOSITENTHHO BEIICTIEHHBIX KPUTEPUEB).

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

. WCTOJIb30BaTh BONPOCHI KaK HCCIEOBATENLCKUA HMHCTPYMEHT TO3HAaHMA, (OPMYIUPOBATH BOIPOCH,
(duKcHpyIolIHe MPOTUBOpEUNE, MPOdIEMY, CAMOCTOSTENILHO YCTAaHABIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH THITOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHEHUE;

. MIPOBOJIUTH 10 CAMOCTOSATEILHO COCTABJICHHOMY IIJIaHY HECIIOKHBIM SKCIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOI0 00bEKTa, 3aBUCUMOCTE 00bEKTOB MEKY COOOM;

. CaMOCTOSITEIPHO (pOpMyTUpOBaTH OOOOIIEHHWS] W BBIBOABI 110 pPE3yJabTaTaM IPOBEAEHHOTO HAOIIOMCHHUS,
HCCIIEIOBAHMS, OIICHIUBATE JOCTOBEPHOCTH TOJTYyUEHHBIX PE3yJIHTATOB, BEIBOJIOB 1 O0OOIIICHII;

o IIPOrHO3UPOBATH BO3MOXHOC PAa3BUTHUEC IMMPOLIECCA, a TAKKE BbIABUI'aTh IPCAIIOIO0XKEHNUA O €TI0 pa3BUTHUN B HOBBIX
YCIIOBHSIX.

PaboTa ¢ nundopmanueii:

. BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh HHPOPMALINH, TAHHBIX, HEOOXOINMBIX JJISl PEIICHUS 3aauH;

. BBIOMpATh, AHANM3UPOBATH, CUCTEMATU3NPOBATh M HHTEPIIPETUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (HopM
MIPECTABIICHUS;

. BBIOMpATH (OpMy TIpeICTaBICHHS HH()OPMAIH U WILTIOCTPUPOBATH PelllaeMble 3aJlauil CXEMaMH, JHarpaMMaMu,
WHOH TpadUKOH U MX KOMOMHAITHUSIMU;

. OICHUBATh HAJAEKHOCTH WHOPOPMAIMH 110 KPUTEPHSIM, MPEJIOKEHHBIM YYUTEIEM HIH CHOPMYITHPOBAHHBIM
CaMOCTOSATENBHO.

KoMMyHnKaTHUBHbIE YHUBEpPCAJIbHbBIE YueOHbIe TelicTBUA:

. BOCIIPUHUMATHh U (DOPMYyITUPOBATH CY)KICHUS B COOTBETCTBHH C YCJIOBHUAMH W IENSIMH OOIIEHHS, SICHO, TOYHO,

IPaMOTHO BBIPa)XaTh CBOK TOYKY 3PEHUS B YCTHBIX M IHMCBMEHHBIX TEKCTaX, AAaBaTh IMOSCHEHUS IO XOAY PELICHUS
3aJa4u, KOMMEHTHPOBATh MOMYyIEHHBIN Pe3ysbTaT;

. B XOzie OOCY)XIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOJIEMBI, pELIaeMON 3aJadH,
BBICKA3bIBaTh UJICH, HALIEJICHHBIEC HA IIOMCK PELIECHMUS], COMIOCTABIIATE CBOM CYKICHUS C CYXKICHUSIMU JPYTHMX YYaCTHUKOB
uanora, oOHapyXHMBaTh Pa3IUUUMe U CXOACTBO IO3UIMH, B KOPPEKTHOH (opme (HopMynHpoBaTh pa3HOITIACHS, CBOU
BO3PaXKCHUS;

o NIPENICTABIIAT PE3YIbTATHl PEIICHHS 3a1a4H, SKCIIEPUMEHTA, MCCIIEIOBAHNS, TIPOEKTA, CAMOCTOSITEIBHO BHIOUPATH
(dbopMat BEICTYIICHHS ¢ YY4ETOM 3a/1a4 IPE3EHTALUH 1 OCOOCHHOCTEH ayIUTOPHH;

o MOHMMATh M HCIIONB30BaTh NMPEUMYIIECTBA KOMAHAHOW M HMHAWBHUIYAIbHOH paOOTBHl MpPU PEHICHWH y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

o NPUHUMATH 11€JIb COBMECTHOH AEATEIBHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOH Pa0OTHI, paclpenensiTh
BUJIBI padoT, I0rOBapHBaThCsl, 0OCYKAATh MPOLIECC M Pe3yIbTaT padoThl, 0000IIaTh MHEHHS HECKOJIb KUX JIFO/ICH;

. y4acTBOBaTh B TPYNMOBBIX (popMax paboTel (0OCYXeHVs, OOMEH MHEHHSIMH, MO3TOBbIE HITYPMBI U JPYTHUE),

BBITOJIHATH CBOIO YacTh PabOTH M KOOPIMHUPOBATH CBOU ACHCTBHSI C IPYTMMH WICHAMH KOMaHJbI, OLICHUBATh Ka4eCTBO
CBOEro BKJIaZIa B OOLIMH MIPOLYKT MO KPUTEPHUSIM, C()OPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHSL.

PerynssTuBHBIe yHHBepcaAJIbHbIE Y4eOHbIe AelicTBUS

Camoopranusanus:

. CaMOCTOSATEIIHO COCTaBJIAThH IUIaH, ajiTOPUTM PELICHUs 3a7a4d (WIM ero 4acTh), BEIOMpATh CIIoco0 pemieHus ¢
y4€TOM HMMEIOLIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH BapHAHTHI
peleHnii ¢ yuéroM HOBOH HH(pOpMAaLUK.

CaMOKOHTPOJIb, SMOIUOHATBHBII HHTEIEKT:

. BJIaJIeTh CIIOCO0aMHU CaMOINPOBEPKU, CAMOKOHTPOJIS MIPOLIECCa U Pe3yIbTaTa pelieHNns MaTeMaTHYeCKOn 3aJauu;



° npeaBuACTb TPYAHOCTH, KOTOPLIC MOI'YT BO3HUKHYTH IIpU PpCHICHUHU 3ada4d, BHOCHUTb KOPPCKTUBLI B
JACATCIIbHOCTh HAa OCHOBC HOBBIX O6CTOHTCJ’IBCTB, Haﬁ[{eHHLIX OHII/I60K, BBIsSIBJICHHBIX Tp}/I[HOCTCI‘/'I;

° OLCHHNBATb COOTBETCTBUC PE3YyJIbTaTa ACATCIBHOCTU MOCTaBJICHHOMN oein u yCIOBUSM, OOBSICHSTE MMPUYNHBI
JOCTHUKCHHUA NI HE JOCTHXXCHUA LIC/IIU, HAXOIUTH 0HII/I6Ky, JaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 kiaacce oOydaromuiics NOdy4uT CISAYIOIHE TPEAMETHBIE Pe3YIbTaThl:

Yucna v BbIYUCIEHUS

BeimonusaTh, coueras ycTHbIE M MMCbMEHHBIE TPUEMBI, apr(MeTndecKkre NeHCTBUS ¢ palliOHATBHBIMHA YHCITAMH.
HaxomuTh 3Ha4eHUs] YMCIIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M MPHEMBI BBIYMCICHUS 3HAUYCHUN
JPOOHBIX BBIPAKECHUH, COIEPIKAIIMX OOBIKHOBEHHBIC U JICCATHYHBIC APOOH.

[lepexomuTh OT OgHOH (QOpPMBI 3amUcH YHcen K JApPYyroi (mpeoOpa3oBHIBATH JECATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTU B OCCKOHEUHYIO JECSITHYHYIO JPOOB).

CpaBHUBATH U yNOPAI0YMBATH PAl[HOHATBHBIE YUCIIA.

OKpyTJIsATh Yncia.

BBINIOJIHATE NPUKUJKY MW OLIEHKY pe3ylbTaTa BBIYMCIECHUN, OLEHKY 3HAYEHWW 4YMCIIOBBIX BBIPaXXEHWI. BpINONIHATH
JEMCTBUS CO CTEMEHSIMH C HATYPAJTbHBIMU TTOKA3aTEISIMH.

[IpuMeHATh TPU3HAKH IETUMOCTH, PA3I0KEHNE HA MHOKUTENIN HATypalbHbIX YHCEIL.

Pemathy mpakTHKO-OPHEHTHPOBAHHBIE 3a/1a4YM, CBA3aHHBIE C OTHOIIEHHEM BEJIMYMH, MPOMOPLHUOHAIBFHOCTHIO BEIHYHNH,
MIPOIIEHTaMH, WHTEPIPETUPOBATh PE3YIbTAThl PEUICHHsS 3aJa4 C y4€TOM OrpaHHWYEHUH, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Adare0panyeckue BbIpaKeHHs

Hcnonb3oBaTh anreOpanveckyr0 TEPMHHOJOIMIO W CHMBOJHKY, NPHMEHITH €€ B Ipollecce OCBOSHUS y4eOHOro
Marepua’a.

HaxoauTtp 3HaueHns OyKBEHHBIX BBIPAKEHUU TIPH 33JTAHHBIX 3HAYEHUAX MEPEMEHHBIX.

BeimonusaTe npeoOpa3oBaHUs I1I€JI0r0 BBIPAKEHHUS B MHOTOYICH IMPHUBEJCHUEM IOJOOHBIX ClIaraeéMbIX, PacKpBITHEM
CKOOOK.

BemonHAT yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATh (OpMYJIBl KBajapaTa
CyMMBI U KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3iIoKeHWe MHOTOWICHOB Ha MHOMKHTEIH C TMOMOIIBIO BBHIHECEHHUS 32 CKOOKHM OOIIero MHOMKHTENS,
TPYIIIUPOBKH CIIATaeMBIX, IPUMEHEHUS (OPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[MpuMensaTs MpeoOpa3oBaHKUs MHOTOYICHOB JUISl PEIICHUs PA3IMYHBIX 337a4 M3 MaTEMAaTHKH, CMEXHBIX MPEAMETOB, U3
peanbHON MPaKTUKH.

Hcrionp30BaTh CBOMCTBA CTEIIEHEH ¢ HATypaIbHBIMH ITOKA3aTEIIMHU IS MPe00pa30BaHUS BRIPAKEHUHN.

YpaBHeHMs U HEpABEHCTBA

PemaTte nuHeWHbIE ypaBHEHUS € OJHOW IEPEMEHHOW, NPHUMEHsSI MpaBWa IEpexola OT HCXOOHOIO YpaBHEHUS K
PaBHOCUIBHOMY eMy. IIpoBepsITh, SBJIAETCS M YHUCIO KOPHEM YPaBHEHUS.

[IpumensaTs Tpaduaeckre METOABI IPU PEIIeHNN JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonGupate mprMephI map YuCed, SBISTFOIINXCS PEISHHEM JIMHEHHOTO yPaBHEHUS C IBYMS [TePEMEHHBIMHU.

CtpouTh B KOOpAMHATHON IUIOCKOCTH Tpaduik JIMHEWHOTO YpaBHEHHUS C ABYMS IIEPEMEHHBIMH, IONB3YSICh TPaKOM,
NPUBOAUTH IPUMEPHI PELLIECHUSI YPABHEHHUS.

Pemate cucteMbl IByX THHEHHBIX YPaBHEHUU C IBYMS TIEPEMEHHBIMHA, B TOM YHCIIe Tpa(uIecKy.

CocTaBnsiTp W pewaTh JHUHEHHOE YpPaBHEHUE WIM CUCTEMY JIMHEWHBIX YPAaBHEHMI IO YCIOBHIO 3aJauyu,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MOJIyYEHHBIN pe3yibTarT.

DyHKIUU

N3obpakaTts Ha KOOPAMHATHON MPSMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOPIWHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIHI,
3aMHCHIBaTh YMCIIOBBIE IIPOMEXYTKH Ha anreOpamdecKoM sS3bIKe.

OTmeuaTh B KOOPJIMHATHOW IUTOCKOCTH TOYKH I10 33aJJaHHBIM KOOPAWHATAM, CTPOUTH T'padUKH JIMHEHHBIX (YHKIIHA.
Crpouts rpaduk pyHkunu Yy = [x|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIHYHHAMH: CKOPOCTh, BPEMS, PacCTOSHUE, IIeHa,
KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJAUTENBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTte 3HaueHne GyHKIHMH 110 3HAUSHUIO €€ apTryMeHTa.

[lornmatk rpaduveckuii ciocod MpeACcTaBISHHS U aHAITN3a WH(GOPMAIINH, U3BIIEKaTh H HHTEPIIPETUPOBATH HHPOPMAIIHIO
13 rpaMKOB peasbHBIX MPOIECCOB M 3aBUCUMOCTEH.

K konny oOyuenus B 8 kinacce oOyyaromuiics NOayduT CIEAYIOLIME TPEAMETHBIE PE3YIbTaThl:

Yncaa u BbIYHCTEHUS

Hcnonps3oBaTh HayalbHbIE TPEICTABIECHUS O MHOXECTBE JCHCTBUTENBHBIX YHUCEN JJIi CPABHEHUSA, OKPYIJIEHUA H
BBIYMCIICHUH, N300pakaTh JEHCTBUTENBHBIC YUCIA TOYKAaMU Ha KOOPAWHATHOHN MPSIMOH.

[IpumMenaTs mOHATHE apuUpMETHUYECKOr0 KBaJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHHU, HCIOAB3yd IpHU
HEOOXOMMOCTH KaJIbKYJIATODP, BBINOJIHATH NPEe0oOpa30BaHMsl BBIPAKEHHH, COAEPKAIIMX KBaJApaTHbIE KOPHM, UCIIOJIB3YS
CBOWCTBA KOpHEH.



Hcnonp3oBaTh 3amucu OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO JECATHYHBIX Ipoleit u creneneit yucna 10.
Aaredpanyeckne BbIpaKeHUs

[IpuMeHATH MOHSATHE CTENEHH C LIENBIM ITOKa3aTeleM, BBIOIHATE TPeoOpa3oBaHMs BEIPAXKEHHH, COAEPIKAIINX CTEEHH C
LIEJIBIM TTOKa3aTENeM.

BBIMOMHATE TOXKACCTBEHHBIE MPEoOpa3oBaHUSl PALMOHAIBHBIX BBIPAKECHHM HA OCHOBE MpaBWU JACHCTBUH Hax
MHOTOWIEHAMH H AJIT€OpandecKUMHU APOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[IpumenaTs npeoOpa3oBaHUsl BBIPAKECHUH Ui PEUICHHS pa3lMYHBIX 3a/a4 U3 MaTeMaTHKH, CMEKHBIX MPEAMETOB, U3
peanbHON NMPAKTUKHU.

YpaBHeHHs M HEPABEHCTBA

Pematy nuneliHbIe, KBaJipaTHBIE YpaBHEHUS U palliOHAIbHBIE YPABHEHHUS, CBOJAIIMECS K HUM, CUCTEMBI IBYX ypaBHEHHM
C IByMsI IEpEMEHHBIMH.

[IpoBoauThk mpocTeiiue uccieaoBaHusl YpaBHEHUH M CHCTEM ypaBHEHWH, B TOM 4YHWCIIE C IPUMEHEHHEM Tpaduyeckux
MpEeACTaBIeHUH (yCTaHABIMBATh, IMEET JIU YpaBHEHHE WM CUCTEMa YPaBHEHHI PELICHUs, €CIi UMEET, TO CKOJIBKO, U
mnpouee).

[lepexoauTh OT CiOBECHOU (HDOPMYJIMPOBKH 33a/1aud K e€ anreOpanyeckoil MOJIEIU C MOMOIIbI0 COCTABJICHUS YPaBHEHHUS
WJIM CUCTEMbI YpaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33JIa4M MOTYYEHHBIN pe3ybTarT.
IIpumeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPaBHEHMS, OLIEHKH, pEIIATh JIMHEWHBIE HEPABEHCTBA C OJHOU
MEpEeMEHHON W WX CHCTEMBI, J1aBaTh TpadUUecKyl0 WIUTIOCTPAIlMI0 MHOXKECTBA PEIICHWH HEpaBEHCTBA, CHCTEMBI
HEpaBEHCTB.

DYyHKUNHU

[ToHumath U UCIOIBH30BATh (PYHKIIMOHAILHBIC MTOHATHUS M S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHUS ), ONPEACIITh
3Ha4YeHue (DYHKIIMU 110 3HAYCHUIO apryMEHTa, OIPeACisITh CBOMCTBA (DYHKINH 110 € rpaduky.

Crpouts Tpaduku 3eMeHTapHBIX GYHKIUI BUA:

y=kix,y=x%y=x%y =[x, y = VX, OMcbIBaTH CBOHCTBA YMCIOBOH (YHKLHH 110 &8 rpaduKy.

K xoniy oOydeHus B 9 kjiacce 00yJIarOIMIACs TTOTYIUT CICAYIOIINE MPEAMETHBIC PE3yIbTATH:

Yncaa v BHIYUCTEHUS

CpaBHUBATH U yIOPAJOYNBATH PAI[MOHANBHBIE U UPPAMOHATBHBIC YHCIA.

Bemonaate apudmernueckue OeHCTBHS C PalMOHATBHBIMUA YHCIIAMH, COYeTas YCTHBIE W THChMEHHBIE IPHEMBI,
BBIIIOJIHSITh BBIYUCIICHUSI C UPPALMOHATBHBIMUA YUCIIAMU.

HaxonuTe 3HaueHus cTeneHei ¢ HeapMU NOKAa3aTeIsIMU U KOPHEH, BEIUMCIISITh 3HAYEHHS YACIIOBBIX BBIPAXKEHUI.
OKpyTsATh AEHCTBUTENBHBIC YHCIIA, BHITIOTHITH MPUKUIKY PE3YJIbTaTa BBIYMCICHHH, OLIEHKY YHCIOBBIX BBIPAKEHHH.
YpaBHeHMSsI U HEPaBEHCTBA

Pemrate nuHelHBIE M KBaJpaTHBIE YpaBHEHUS, ypaBHEHHS, CBOZSIIUECS K HHUM, MPOCTEUIINE APOOHO-pallMOHAIBHBIC
YpaBHEHUSL.

Pematp cucteMbl ByX JMHEHHBIX YpaBHEHUU C JBYMSI INEPEMEHHBIMU U CUCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OIHO
YPAaBHEHUE HE ABIISIETCS JIMHEHHBIM.

Pemrate TekcTOBBIE 3amaun anreOpandeckuM CIIOCOOOM C TIOMOIIBIO COCTaBIEHHWS YPaBHEHHSI WM CHCTEMBI NIBYX
YPaBHEHUH C IBYMs [I€PEMEHHBIMH.

[IpoBoanTs mpocTeifiue uccieaoBaHNs YPaBHEHUH M CHCTEM ypaBHEHHI, B TOM YHCIIE C IPUMEHEHHEM rpauIecKux
MIpeaCTaBIIeHNH (YCTaHABIMBATH, UMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHWH pEIIeHUs, €CITH UMEET, TO CKOIBKO, H
mpodee).

Pemats nuHeliHBIe HepaBeHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh pellleHre HEPaBEHCTB HA YHCIIOBOW IMPIMOM,
3aIHUChIBATh PEIICHUE C TOMOLIBIO CHUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300pakaTh
pELICHUE CHCTEMbl HEPABEHCTB HA YHUCIOBOM HPSIMOM, 3alMCHIBATH PELICHHE C MOMONIbIO CUMBOIOB. lcmons3oBaTh
HEPaBEHCTBA P PELICHUH PA3JIMYHBIX 3a]1a4.

DyHKIUU

PacriosnaBate (pyHKIIMM M3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMAaTHYECKH PACIIONIOKEHHWE Ha KOOPAWHATHOW TUIOCKOCTH
rpadukos dyHkmmii Buma: y = kx, y = kx + b,y = kix, y = ax? + bx + ¢, y = x}, y = VX, y = |X|, B 3aBucHMOCTH OT
3HAYEHHH KO3 PUIIMEHTOB, OIMMCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth m u300pakaTh CXEMaTHYECKH TpaduKd KBaJpPaTUYHBIX (DYHKIUH, OIMHCHIBATH CBOWCTBAa KBaJPaTUYHBIX
(hyHKIMI 110 BX Tpadukam.

PacriosnaBaTe KBagpaTHuHyl0 (YHKIUIO 10 (opMmyie, MPUBOIUTH MPUMEPHI KBaJAPATHUHBIX (PYHKIUN W3 pPeabHOU
KU3HH, PU3UKH, TEOMETPHH.

YucinoBble NOCIEA0BATETLHOCTH W MPOrPecCH

PacnoznaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO TPOTPECCHH IIPU Pa3HBIX COC00ax 3aAaHusl.

BbINOnHATE BBIYMCIEHUS C HCIIONIb30BaHUEM (opMysa N-TO ujeHa apuPMETHYECKOH M T'eOMETPHYECKOH MPOrpeccHid,
CYMMBI [IEPBBIX N YJIECHOB.

N300paxatp 4ieHbl IOCIEA0BATEIBLHOCTH TOUKAMHU Ha KOOPAWHATHOMH MIIOCKOCTH.



Pemats 3amaum, cBsI3aHHBIE C YHCIOBBIMHU IOCIEAOBAaTENBHOCTSAMH, B TOM YHCIE 3aJaydl M3 PEANTbHOW >KU3HH (C
WCTIOJIb30BaHUEM KaJbKYJIATOPa, HH(POBBIX TEXHOIOTUN).

TEMATHUYECKOE IIVTAHUPOBAHUE

Pabouyas mporpamma mo yuyeOHOMY mpeaMery «AJredpa» paspadoraHa
BOCIIUTAHHUA, YTO OTPa’)keHO B JHMYHOCTHBIX IUIAHHPYEMBIX pe3yJibTaTax H ol0ecrmevyHBaeT

¢ y4érom

pabGoyeii mporpamMmsl
peanun3aiuio

uHBapuaHTHbIX MoayJeii (UM) nporpaMmbl «YpouHasi [eATeJIbHOCTbY», «BHeypouHasi aefiTeIbHOCTHY U
«BHemKOoJIbHbIE MEPONIPUATHSD.

7 KJIACC

Ne

HaumeHoBaHue pa3aeios u

KonunuectBo yacos

OnekrpoHHble (TH(pOBLIE)

[Iporpamma BocniuTaHust

/T TeM MPOrPaMMBI Bcero KP IIP | oOpa3oBaTellbHBIC PECYPCHI
1 Yucna 1 BBIYKUCIIEHUS. 25 1 bubmmoreka LJOK UM «Ypounas
PammionansHbIe YHCTa https://m.edso0.ru/7f415p90 {AEATEILHOCTEY.
. oK MakcUMaJIbHOE HCIIONB30BaAHHE
bubnmoreka L{ BOCITUTATEIBHBIX BO3MOXKHOCTEH
2 AnreOpanvecKkre BhIpaXKeHUS 27 1
P P https://m.edso0.ru/7f415b90 |conep:kanus yueOHOro mpeaMeTa
it POPMUPOBAHUS Y
bu6muorexa [{OK o
3 VYpaBHEHHS 1 HEpAaBEHCTBA 20 1 . 1 00y4aroIIMXCsl POCCHICKIX
https://m.eds00.ru/7f415b90  rpapuumonnsix ayxosHo-
4 KoopauHaTh! # rpaduKu. 24 1 bu6morexa [IOK HPABCTBCHHBIX 1 5
. COLMOKYJIbTYPHBIX ICHHOCTEH,
OyHKIMH https://m.edso0.ru/7f415b90 DOCCHIICKON® HCTOPHIECKOro
5 I 506 6 1 bubnnoreka [IOK CO3HAHMS Ha OCHOBE
OBTOpErHE i 0bOOIcHHE https://m.edso0o.ru/7f415b90 MCTOPHHICCKOrO MPOCBCIICHHNA,
1o00p COOTBETCTBYIOIIETO
COJZIEP’KaHUsl YPOKOB, 3aJaHUi,
BCIIOMOI'aTEJIbHBIX MaTE€pUaJIOB,
MPOOJIEMHBIX CUTYaLUil st
00CYKACHHI
OBLIEE KOJIMYECTBO YACOB 102 5 0 UM «BHemKoIbHbIE
1O TIPOTPAMME MepOonpUsTHSD
BHemkonpHBIE TEMaTHYECKHUE
MEPOIPUATHSL BOCIIUTATEIbHON
HaITpaBJICHHOCTH,
OpPTraHNU3yEMBIC I€JaroraMu 1o
MAaTEMaTHUKE
8 KVIACC
Ne HaumenoBanue pa3ienos u KonuuectBo yacos DNIeKTpOHHBIC IIporpamma BocriuTaHust
/I TEM MPOrPaMMBbI Bcero KP | TIP (mdpoBsIe)
o0pa3oBaTenbHBIE
pecypchl
1 Yucna ¥ BEIYUCIECHUS. 15 Bubnuoreka IJOK UM «Ypounast
KBaipaTHbie KOpHH https://m.edsoo.ru/7f417af8 | ACHTEABLHOCTE.
HpI/IBJIeLICHI/Ie BHHUMAaHMUA
Hucna v BBIYUCICHUSL.
Bubnuoreka IJOK obyuazouxcs K
2 CrerneHb ¢ LeIbIM 7 . LECHHOCTHOMY aCIIeKTY
OKABATENeM https://m.edso0.ru/7f417af8 | ;3 qaempix ma ypoxax
MIPEIMETOB, SIBICHUN U
3 AnrebpanvecKkre BEIPaKSHHSI. 5 1 Bubnuoreka LJOK COOBITHIA, HHUIMHPOBAHHE
KBaapaTHeIATPEX WIeH https://m.edsoo.ru/7f417af8 | obcyxaenuii, BbiCKasbIBaHHH
CBOCTO MHCHHA, Bpra6OTKI/I
4 AnrebpanvecKkre BEIPaKSHHSI. 15 1 Bubnuoreka LIOK CBOCTO JIMIHOCTHORO
Anrebpandveckas 1poOb https://m.edsoo.ru/7f417af8 | oruowenns k nsysaembim
VpaBHEHUsI 1 HEPABCHCTBA. bubmuoreka [IOK COOBITHAM, SABICHIM, JHLIAM.
5 K 15 1 httns:/m.ed [75417af8 [IprMeHeHne MHTEPaKTUBHBIX
BaJIpaTHbIC YPaBHEHUS ps://m.edsoo.ru a (bopM yueGHOH paBoTH —
5 VYpaBHEHHS U HEPABEHCTBA. 13 bubnuorexa [IOK HHTEIICKTyaIbHBIX,
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417afg | CTUMYTMPYIOMINX
MO3HAaBaTCIbHYO MOTUBAIUIO,
7 YpaBHEHUS U HEPABEHCTBA. 12 1 butmuoreka IIOK MIPOBBIX METOJUK, AMCKYCCHIA,
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Hepasencrsa https://m.edso0.ru/7f417af8 | maromux BO3MOXHOCTH
MPUOOPECTH OIIBIT BEJICHUS
8 ®ynkunu. OcHOBHBIE 5 BI/I6J‘I.I/IOTeKa HOK KOHCTPYKTHEHOTO ZHAIIOra;
[TOHSITHS https://m.edsoo.ru/7f417af8 | rpynmosoit paGorsi, kotopast
9 ®ynxunn. Yucnosslie 9 bubmmoreka LIOK YAUT CTPOUTL OTHOLICHHA 1
byHKLIH https://m.edso0.ru/7f417af8 i‘ﬁ‘gg‘gﬂ‘;ﬁ;‘;lj‘;ﬁ‘;ﬁ;
KPUTHYCCKOI'O MBIIIIJICHUS.
M «BueypouHas 1esATEILHOCTD
OecrieyeHne MHIWBUAYAJIbHBIX
Bu6miorexa [IOK PHOCTEH 00yJarommxcs B paMKax
10 [ToBTOpeHUe 1 0000IICHIE 6 1 PaHHBIX UMM KYPCOB, 3aHATHI
P https://m.edsoo.ru/7f417af8
ps://m. : (mo3HaBaTEIBHOMN, HAYIHOH,
HCCIIEI0BATENIBCKOM,
HpOCBeTHTeJ’ILCKOﬁ
HAIPABJICHHOCTH;)
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O IMTPO'PAMME
9 KJIACC
No HaumeHnoBanue pasenoB KomugectBo gacos DNEKTPOHHbBIE [Iporpamma BociuTaHHSI
n/m Y TEM MIPOrPaMMBI Bcero KP I (undposeie)
P oOpa3oBaTeIbHBIC
pecypchl
1 Hucna v BBIYMCIIECHUS. 9 bu6mmorexa [IOK UM «Ypounas
JIeliCTBUTENLHBIE YMCIIA https://m.eds00.ru/7f419d08 ge’”em’""c“’»' o
praHusanyda 1me@cTBa
YpaBHEHUA U HEPABEHCTBA.
p P i Bu6morexa ITOK MOTHBHPOBAHHBIX 1
2 YpaBHEHUS C OTHOM 14 1 ] SPYAUPOBAHHBIX 00YJArOIIUXCsl
I https://m.eds00.ru/7f419d08 ;. yeycnesarommvin
OJJTHOKJIACCHUKAaMH, B TOM YHCJIC
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bu6mmorexa [IOK ¢ 0cOOBIMU 0GPa30BaTEILHBIMU
CucreMbl ypaBHEHHI https://m.eds00.ru/7f419d08 morpeGHOCTAMY, AaOmIEro
00Yy4aIOIIUMCS COLIHAIBHO
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubmmoreka 1HOK AHAYMBLH ONBIT
HepaBeHCTBa httDSZ//m.edSOO. ru/7f419d08 COTpPYAHUYECTBA U B3aUMHOMN
5 — 16 1 bubanorexa [IOK TTOMOLIH;
. VHULMMPOBAHUE U MOAJEPKKY
https://m.edso0.ru/7f419d08 | . eI10BATENBCKOf
6 YucioBsie 15 1 Bubnuoreka LIOK NEATENBHOCTH 00yYarOIIMXCs,
HOCIIEI0BATENLHOCTH https://m.eds00.ru/7f419d08 [T@HNPOBAHNE 1 BBIIOTHCHHIC
MHANBUAYaJIbHBIX U I'PYNITOBBIX
[IPOEKTOB BOCIIUTATENbHON
HaIpaBJICHHOCTH
MM «BHelKOo/IbHbIE
7 [ToBTOpenue, 0b6o0mEeHME, 18 1 Bubnuoreka IJOK MEpPONpPHUATHID.
CHCTeMaTU3aIHs 3HAHUI https://m.edso00.ru/7f419d08 BHCIIKOILHEIC TEMATHIECKHS
MEPOIPUATHSA BOCIIUTATEIIBHON
HaITpaBJICHHOCTH,
OpPTraHU3yEMBIC I€AaroraMu 1o
MAaTEMATHUKE
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME

Beoinucka Bepaa  30.08.2023 r

JlpeKTop KO

(Z//i// / /Koxxemsikun JLT'./

MOJIIMHUCH
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