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AHHOTaNuA
HasBanmue Auredpa
Kuace 7-9
YpoBeHb bazoBblit
Cranaapr ®I'OC 000, DenepanbHas 0bpazoBareabHas MporpaMmMa OCHOBHOTO 00IIET0 00pa3oBaHUs

Mecto npeamera B
y4yeOHOM MJIaHe

Pabovas mporpaMma B COOTBETCTBUH € y4eOHBIM TUTAHOM IIKOJIBI pACCUMTAaHA Ha pea3aliio B TeueHuH 3 roaa Ha 306
yueOHBIX YaCOB:

-B 7 xiacce 102 yaca, u3 pacdera 3 yueOHBIX yacoB B Henenmo (34 yueOHbIe HEIeN)

-B 8 kacce 102 vaca, u3 pacyera 3 yuyeOHbIX 4acoB B Hezelnto (34 yueOHbIe Hellem )

-B 9 xitacce 102 yaca, u3 pacuera 3 y4eOHBIX yacoB B Henenmo (34 yueOHbIe HEeNN)

KoanuyecTBO 4acoB

306

Hean

-popMUpPOBaHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHSATUI

-pa3BUTHE WHTCIUICKTYAIbHBIX UM TBOPYECKUX CIHOCOOHOCTEH 0Oydaromuxcsi, TI03HABATEILHOW aKTUBHOCTH,
MCCJIEI0BATENbCKUX YMEHUM, HHTEpEca K U3YYCHUI0 MATEMATHUKU;

-TOIBeICHNE O0YYaIOIIMXCs Ha TOCTYMHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaTEMAaTHKU U OKPY>KAOIIIEro
MUDA;

-popmMupoBanre GHyHKIIMOHATILHON MaTEMAaTUYECKON TPaMOTHOCTH

3agaun

-JIEMOHCTpAIUs 3HAYEHHUs] MaTeMaTUKU Kak S3bIKa JJIs MOCTPOCHMSI MAaTEMaTHYECKUX MOJEJel, ONMCaHus IPOLIECCOB U
ABJIEHUI peajIbHOTO MUpa

-pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAUMOT0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca MH()OPMATHKH, 1 OBJIa/IEHUE
HaBbIKaMU JIeAYKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpPAXKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

-pa3BuTHE Yy 00yJaIOLINXCsl yMEHUS UCTIOIb30BATh PA3JINYHbIE BBIPA3UTEIbHbBIE CPEACTBA A3bIKa MATEMATUKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, rpaduyeckue, BHOCUT BKJIaJ B (DOPMUPOBAHHE MPEACTABICHUI O pOJIM MaTeMaTHKH B Pa3BUTHH
LUUBUJIM3ALUHU U KYJIbTYPBI.

YMK

Marematuka. AnreOpa: 7-ii knacc: 0a3oBblii ypoBeHb: yueOHuk / FO.H. Makapsriues, H.I.Munmiok, K.M. Hemkos,
C.b.CyBopoga; nmoa pen. C.A. TensikoBckoro. — 15-e uzn., nepepad. — Mocksa: [IpocBemenune, 2023.
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HOACHUTEJBbHAMA 3AITNCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIero oOpa3oBaHHUs: OHA
o0ecrieynBaeT M3y4eHHE APYIHX TUCIMILUIMH, KaK €CTECTBEHHO-HAyYHOI'O, TaK U T'yMaHHUTAPHOTO
LUKIIOB, €€ OCBOEHHE HEOOXOAMMO [UIsl MPOAOJLKEHUS 00pa30BaHUS U B MOBCEAHEBHOW >KU3HU.
Pa3Butne y oOydaroomuxcsi HAy4YHBIX TPEACTABICHUNH O TPOUCXOXKIEHUU U CYHIHOCTH
aredpanvecknx adCTpaKIMiA, CIOCO0E OTPaKEHUS MATEMATUYECKOW HAYKOH SBJICHHIA U MPOIIECCOB
B IIPUPOJIE U O0IIECTBE, POJIM MATEMATUIECKOTO MOJICTTUPOBAHUS B HAYYHOM ITO3HAHHUHU U B IPAKTUKE
croco6cTByeT (hOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI U KAUECTB MBIIIICHUS, HEOOX OAMMBIX JJIs
ajlantanuyu B COBpeMEHHOM LudpoBoM oOmiectBe. M3ydeHnue anreOpnl oOecrieunBaeT pa3BUTHE
yMeHUusl HaOJroaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI M BBIBOJBI, (OPMYIHPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl OOecrnedyuBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHUS
o0Oy4aroluxcsi: OHM HCHOJb3YIOT ICAYKTUBHBIE U WHIYKTHBHBIE PAcCYXACHUSA, O0OOIICHHE U
KOHKpETH3allnI0, abCcTparupoBanue u anajoruto. O0ydeHue anredpe npernonaraeT 3HaYuTeIbHBIN
00BEM CaMOCTOSTENILHON ACATEIBHOCTHA 00yUAIOIINXCS, TIOATOMY CAMOCTOSITEIILHOE PELICHHE 3a1a4
SBJICTCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0yUEeHHUS.

B cTpykType nporpammbl yueOHOTO Kypca «Anredpay IJjis OCHOBHOTO 001ero oopasoBaHus
OCHOBHOE MECTO 3aHMMAIOT COJIEP)KaTEIbHO-METOAUYECKHE JIMHUU: «Yucna M BBIUMCICHUSY,
«AnreOpanuecKkue BBIPOKEHUS», «YpaBHEHMs] M HeEpaBeHCTBa», «DyHkuum». Kaxnas uz stux
COJIEPKaTEIbHO-METOANYECKUX JTMHUI pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUeHHUs Kypca,
B3aMMOJICICTBY C APYTUMHU €ro JUHUSMU. B Xome u3ydeHus ydeOHOro Kypca oOydaromumcs
MIPUXOAUTCS JIOTUYECKH PacCyXAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B cBs3M ¢
3THM B TMPOrpaMMy Y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpeJICTAaBJICHHbBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTUYECKOTr0 00pa3oBaHUsI U CIIOCOOCTBYIOIINE
OBJIa/IEHUI0 00YYarOIMMUCS OCHOB YHUBEPCAIIBHOTO MaTeMaTH4yecKoro si3bika. ConepxkareabHON U
CTPYKTYPHOM OCOOCHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISIETCS €ro HWHTETPUPOBAHHBIN
Xapakrep.

Conepxanue TMHUU «HuUCla ¥ BBIUMCIIEHUS» CIYKUT OCHOBOM Ui JajbHEHUIEro n3ydeHus
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHUIO y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUIEHHSI, (JOPMHUPOBAHUIO
YMEHHS TO0Jb30BaThCSl aNTOPUTMAMM, a TaKKe MPHOOPETEHUI0 NPAKTUYECKUX HAaBBIKOB,
HE0OXOIMMBIX ISl TOBCEIHEBHOM ®U3HU. Pa3BUTHE NOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O O0ILIETO
00pa30oBaHMs CBS3aHO C palMOHAIBHBIMH W HUPPALMOHATIBHBIMM YUCIaMH, (OPMHPOBAHHUEM
IIPEICTABICHUM O NEHCTBUTEIBHOM 4YHCIE. 3aBEPLICHUE OCBOCHMSI UMCIIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy oO0pa3oBaHHUIO.

Copepxanue IByX anreOpanueckux JUHUNA — « AJredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHMIO y OOYYAIOLIMXCS MATeMaTHYECKOro armapara,
HEOOXOAMMOro JUIsl peIIeHUs 3ajad MaTeMaTHUKH, CMEXHBIX TIpPEJAMETOB M  IPaKTHKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o00miero oOpa3oBaHus YYeOHBIM MaTepHal
IpyHIHPYETCs BOKPYT PallMOHANBHBIX BBIpaXKeHUN. Anre0pa JeMOHCTPUPYET 3HaU€HUE MaTEMaTHKU
KAaK SI3bIKa JJIs IOCTPOEHUSI MaTEMATUUECKUX MOJEIIEH, ONMCAaHUS IPOLIECCOB U SIBJIEHUI pEaJIbHOTO
mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKkKe NalibHEiIlee pa3BUTHE AITOPUTMHUYECKOTO
MBIIIEHHs, HEOOXOJUMOro, B YAaCTHOCTH, IS OCBOGHMSI Kypca WH(OPMATUKH, U OBJaJIeHUE
HaBbIKaMU JI€NYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIIOCOOHOCTENH K MaTEMaTHYECKOMY TBOPUYECTBY.
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Coneprxanne GyHKIIMOHATBEHO-TpadUUeCKOM JTMHUH HAIlEJICHO Ha MOJTyYEeHUE 00 yJIarOIIMMUCS
3HAaHUNA 0 (PYHKIMAX KaK BaKHEHIICH MaTeMaTHYeCKON MOJENU IS OMHUCAHHS U HCCIICTOBAHUS
pa3Ho0Opa3HBIX MPOIIECCOB U SBJICHUH B IpUpo/e 1 odmecTse. M3yuenne marepuaia crocooCcTByeT
pa3BUTHIO y OOyYalOMIMXCS YMEHHS HCIIOJIb30BaTh Pa3IMUHbIE BBIPA3UTENIbHBIE CPEICTBA SA3bIKA
MaTEeMaTHUKUd — CJIOBECHBbIE, CHMBOJHUYECKHE, Tpaduyeckue, BHOCUT BKIaI B (OpMUPOBaHUE
MIPE/ICTAaBICHUM O POJIM MATEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

Cornacno ydueOHOMY TUTaHy B 7-9 Kiaccax m3ydaercsi yuyeOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pas3ieibl  coiepxaHus: «Yucia u©  BBIYMCICHUSY,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha uzydenne yaeOHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3 waca
B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).
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COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IIEPEXO0/ OT OJHOW (OpMBI 3anucu ApoOeil K Jpyrou.
[loHsiTHE pPAaLMOHAIBHOIO 4YKCJIA, 3alMCh, CPABHEHUE, YNOPSIOYMBAHUE PALUOHAIBHBIX YHUCEIL.
Apudmernueckue AeiicTBUS ¢ pallMOHATLHBIMU YHcIaMu. Perienne 3a1ad u3 peanbHON MPakTUKY Ha
94acTu, Ha IpOOH.

CreneHb C HaTypajlbHBIM II0OKa3aTesIeM: OIpeJelieHHe, IpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OIIpeIeNICHHs], 3aHUCh 00JbIINX uncell. [IponeHTsl, 3anuce MpoLeHTOB B BUJE APOOH U ApoOH
B BUJIEC NIPOLICHTOB. Tpu OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEILIEHUE 3a/1a4 U3 PEAIbHOU IIPAKTUKHU.

[IpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIbHBIX YUCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[IepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA C MEpEeMEHHOW. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBieHe 3aBUCIMOCTH MKy BeTHYMHAMHE B BHJIE (hopMyiibl. Beraucnenus no
¢dopmynam. [IpeobpazoBaHne OyKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BBIPAXKEHMSI, IPaBHIIa
peoOpa3oBaHusl CyMM U IPOM3BEAEHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOAOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorowineHa. Cll0)K€HHME, BBIUUTAHUE, YMHOKECHHE
MHOro4JeHOB. POpMyJIbl COKpalIEHHOIO YMHOJKEHUS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHMs, NpaBWiia MpeoOpa3oBaHMs YpPaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JInneliHOEe ypaBHEHHE C OJHOM NEPEMEHHON, YUCIIO KOPHEN JIMHENHOTO YPAaBHEHM S, PEILICHNE
JTUHENHbIX ypaBHeHUH. CocTaBleHNe ypaBHEHUH IO YCIIOBUIO 3a/1a4yl. PeleHre TeKCTOBbIX 3a/1a ¢
[IOMOILBIO YPABHEHUIA.

JIuHeitHOe ypaBHEHHE C JByMs INepeMeHHbIMH U ero rpadguk. Cucrema IBYX JHMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PelieHue cucTteM ypaBHEHUN CIOCOOOM TIOJICTAaHOBKH.
[IpuMmeps! penieHus TEKCTOBBIX 3a7a4 C TOMOIIBI CUCTEM YPaBHEHUH.

DyHKUNH

Koopaunata Touku Ha npsimoid. YnucaoBble NpOMEXYTKH. PaccTosHne Mexy I1ByMs TOUKaMH
KOOPIMHATHON IIPSIMOIA.

[IpsimoyronpHas cucrtema koopauHatr, ocu OX m Oy. AbGcumcca M opAWHAaTa TOYKH Ha
KoopAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpadukoB
peanbHbIX 3aBUcHUMOcTed. [lonsatue ¢pynkuuu. I'padpuk Qynkiun. ColictBa ¢yHkuuid. JIuneitnas
byukuus, e€ rpaduk. I'padux Gynkuuu y = [X|. ['paduueckoe penieHne JIMHEWHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIIACC
Yucia v BbIYUCTICHUSA
KBagparueiii kopenb u3 uuncna. l[lorstae 00 wuppanuoHaabHOM uwncie. JlecsTudHbie
MpUOMIDKEHUS MppaloHANbHBIX Yrcen. CBocTBa apu(METHYECKHX KBAJpPAaTHBIX KOPHEH U HX
MIPUMEHEHHE K MTPe00Pa30BaHUIO YHCIOBBIX BRIPAKEHUHN U BHIYHCICHUSM. [[eiCTBUTENbHBIE YUCIA.
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CreneHb ¢ 1enbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKucCh YUCIa.

Auredpanyeckue BbIpasKeHUs

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckast 1po0b. OCHOBHOE CBOWCTBO anredOpamueckoil npobu. CroxeHwue,
BbIUUTAHHUE, YMHOXCHME, JAEJeHHE anredpanuyeckux ApoOeill. PanuoHanbHbIE BBIpAKEHHS M HX
npeoOpa3oBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. IIpocreiimme apoOHO-
palOHAaIbHbIE YPAaBHEHUS.

I'paduueckass mHTEpHpeTalysi ypaBHEHUH C OBYMS NEPEMEHHBIMH M CHCTEM JIHMHEHWHBIX
YPaBHEHUH C ABYMS IEpEeMEHHBIMU. [IpuMepsl peleHns CucTeM HEJIMHEMHBIX YPAaBHEHUM C IBYMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM niepeMeHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHelHble HepaBeHCTBa ¢ OJHOM mepemMeHHOW. CHUcTeMbl JMHEHHBIX HEPAaBEHCTB C
OJIHOM NEPEMEHHOM.

DOyHKIUH

[Monsarne ¢ynxnun. OOIacTh OmpeneNeHUuss U MHOXECTBO 3Ha4eHUH (QyHKIuH. CrocoOb!
3aanus QyHKIUH.

I'paduk pynkuuu. Yrenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB QyHKINIA,
OTPa)KAIOIIUX PeaIbHbIE IPOLECCHI.

OYHKIMM, OMNHUCHIBAIOLIME NPSIMYI0 U OOpaTHYIO NPONOPLHUOHAIbHBIE 3aBHUCUMOCTH, HX
rpapuku. Oynxmun Yy = X2, y = X3, y = VX, y=|x|. [padudeckoe pemenue ypaBHeHHiI 1 CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

ParnonanbHble 4Kcna, UppalMOHAIbHBIE YHCIA, KOHEYHble U OECKOHEUHBIE JEeCATUYHBIE
npoou. MHOXKECTBO JIEHCTBUTENBHBIX YNCEIN, IeHCTBUTEIbHBIE YUCIIa KaK OECKOHEUHbIE JIECSITUUHBIE
npobu. B3auMMHO OJHO3HaUYHOE COOTBETCTBUE MEKIY MHOKECTBOM JCHCTBUTENBHBIX 4YHUCEN U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHHE JEMCTBUTENBHBIX 4YHCEN, apUPMeTHdYecKue JeHCTBUA C JAEeHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO0 MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPYKAIOLIEM MUpE.

[TpubnuxEéHHOe 3HAa4YeHHWE BEJIWYMHBI, TOYHOCTh MpuOIMKeHus. OKpyTrieHue yuced.
IIpukuaka 1 OLEeHKa pe3ybTaTOB BEIYUCICHU.

YpaBHeHHsI M HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHMe. Pemienue ypaBHeHMH, CBOIAIIMXCSA K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl peunieHuss ypaBHEHUN TPETbEH U YETBEPTOM CTEIECHEM pPA3jOKEHUEM Ha
MHOXHUTENH.

Pemenue npoOGHO-panmoHAIBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a7ad aireOpandecKum
METOOM.

VYpaBHeHHe C JByMs NEpEeMEHHBIMH W ero rpaduk. PeleHue cucteM IBYX JHMHEWHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTeM IBYX ypaBHEHUH, OTHO U3 KOTOPBIX JIMHENHOE,
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a japyroe — BTOpoi cremneHd. ['paduueckas WHTEpHpeTanus CHUCTEMbl YpPaBHEHHH C JIBYMs
IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 33724 alNreOpandecKuM CriocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHHBIX HEPABEHCTB C OJIHOM IEpeMEHHOU. PemieHue cucTemM JHMHEHHBIX
HEpaBeHCTB C OAHOW mnepemMeHHOW. KBaapatueie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMH.

DOyHKUUH

KBanpatnunas ¢Qynkuus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAHWHATHI BEPIIUHBI
napaboJibl, OCh CHMMETPHUU MapadoJIbl.

I'padmxu Gysmmit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |X| u ux cBoiicTsa.

YucinoBblie NOCIEA0BATEIBLHOCTH U NPOrPeccun

[loHsATHE YMCIOBON NOCIENOBATENBHOCTH. 3aJaHUE I1OCIEAOBATEIBHOCTH PEKYPPEHTHOU
dbopmyoii u popmynoi N-ro uieHa.

Apudmerndaeckas u reomerpuueckas nporpeccuu. Popmynsl N-ro wieHa apupMeTHIecKor U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o00paxkenne dineHOB apuPMETUYECKOM M TEOMETPUYECKOM MpPOrpeccuil TOYKaMHu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHENHHBIN U 5KCIOHEHIIMAIbHBIN pOCT. CII0KHBIE IPOLEHTHI.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThbl OCBOCHHMsS IpOrpaMMbl  y4yeOHOro Kypca «AusreOpa»
XapaKTEPU3YOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM HMHTEpECa K IIPOLUIOMY U HACTOALIEMY POCCUHMCKON MAaTEMaTUKH, LICHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHUAM POCCUHCKUX MAaTEMAaTUKOB U POCCUNCKOM MaTeMaTHYECKOU IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
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TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakKJaHMHA M pealu3alld ero Ipas,
MPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUM,
MpOLEAYp TPakIaHCKOTO oOIIecTBa (HalpuMep, BEIOOPHI, OMPOCKHI), TOTOBHOCTHIO K 00CYKICHHUIO
ATUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHIKEHUH HAyKH, OCO3HAHUEM
BaKHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pPEHICHUM NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOu
HaIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHUECKOro OOpa30BaHMSA HA NMPOTSIKEHUU BCE
KU3HU JUISI YCIEHIHOW MPOQecCHOHANbHON NESTENIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHIYabHON TPACKTOPUH 0O0pa30BaHUS U KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKUX
00BEKTOB, 3a/la4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMel B JEATENIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, MPUPOJbI U OOIIeCTBA, IOHUMaHUEM
MaTeMaTHYeCKON HayKH KakK c(hepbl 4eTI0BEYECKON NeSITETLHOCTH, STAIOB €€ pa3BUTHS U 3HAYMMOCTH
JUTSL Pa3BUTHS LIMBWIIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEeMaTHYECKON KYyJIbTypOHl Kak
CpPEICTBOM TO3HAHUS MHpaA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMH HCCIIEI0BATEIbCKON
NeSITeNIbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPbI 310POBbS H IMOLMOHAJIBLHOIO
Os1aromostyums:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTHUeCKHUE 3HAHHUS B MHTEPECax CBOETO 37J0POBbS, BEACHUS
3I0pOBOTO 00pasa XU3HU (30pOBOE MUTaHHE, cOATAHCUPOBAHHBIA PEXHUM 3aHITUNH M OTABIXA,
perynspHas (usuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa peQIeKCHUH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eioBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTWYeCKUX 3HAHHWM A pelieHus 3agad B o01acTu
COXPAHHOCTH OKpPYXKalOIlel Cpebl, TUIAHUPOBAHUSA TOCTYNKOB M OIEHKH WX BO3MOXKHBIX
MOCIEACTBUM ISl OKpYXKalolled cpenbl, OCO3HAHMEM TIJI00AJBHOIO XapakTepa SKOJOTHYECKHX
mpo0JieM U myTel UX pelieHus;

8) aganTanus K U3MEHAIOIMMCS YCIOBHSAM COLHAILHON U MPUPOIHOIL cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSX HEOMPENENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NIEATebHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
ToJel, mpuoOpeTaTh B COBMECTHOM JESTEIILHOCTH HOBBIC 3HAHMSI, HABBIKU M KOMIIETEHIIUH U3 OTIbITa
APYTHX,

HEOOXOIUMOCTHIO B (JOPMHUPOBAHWUU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYyIHUpOBATH HJICH,
MOHSATHSA, TUTOTE3bI 00 OOBEKTaX W SBICHHUAX, B TOM YHCIIC paHee HEW3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CMOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIUIO
KaK BBI30B, TPEOYIONUH KOHTPMEp, KOPPEKTHUPOBATh NPHHUMAEMbIC pEIICHHS | JICHCTBUSA,
(hopMyTupOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHUA, (HOPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI
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ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE el CTBUS

Ba3oBble JJornuyeckue AelicTBUA:

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHUECKUX OOBEKTOB, MOHITUH,
OTHOLICHUHA MEXAy MOHATUAMH, (DOPMYIUpPOBaTh OIpPENEIECHUS IOHATUM, YCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KJIaccU(UKALUU, OCHOBAHMS I 000OLIEHNS U CPAaBHEHMSI, KDUTEPHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (HOpMyIUpoBaTh U IpeoOpa3oOBbIBATh CYKICHUS: YTBEPIUTEIbHBIE WU
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIATH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKkTax, JaHHBIX,
HAOJIOACHUAX U YTBEPXKICHHSX, MpeiaraTb KPUTEPUU 7Sl BBISIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

JieNlaTh  BBIBOJIBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPXKAEHUH (TMpsSMble W OT MPOTHUBHOTO),
IIPOBOJIUTH  CaMOCTOSITENbHO  HECJOXHbBIC JIOKa3aTeIbCTBA MAaTeMaTHYeCKUX  (PAKTOB,
BBICTPAMBaTh AapryMEHTALUIO, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBHIBAThH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHus yuyeOHOH 3amauu (CpaBHHMBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).
Ba3oBble uccienoBarebckue 1eiCTBUS:

WCIOJB30BAaTh BOIPOCHI KaK HCCIIEAOBATEILCKUNA HHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH
BONPOCHI, (GUKCUPYIOILKE IPOTUBOPEUHE, IPOOJIEMY, CAMOCTOSITEIbHO YCTAHABIMBATh HCKOMOE
U JIaHHOE, OPMUPOBAThH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO NO3UIIMIO, MHEHUE;

MIPOBOAUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBAaHNE 10 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTHYecKOro O0beKTa, 3aBHCUMOCTEH
00BEKTOB MEXTYy CO00Ii;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHHS M BBIBOJABI IO pPE3ylbTaTaM MPOBEAEHHOTO
Ha0JII0/IeHNs1, UCCIIeI0BAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U
0000I1IEHNI;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATh MPEANOIOKEHUS O €T
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh W H30BITOYHOCTh MH(OPMALMU, JaHHBIX, HEOOXOIMMBIX JUIs
pellIeHns 3a/1a4H;

BbIOMPATh, aHATTM3UPOBATh, CACTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIHIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

BbIOMpaTh (opMy MpeacTaBieHUs HHPOPMALMU W WUIIOCTPUPOBATH pellaeMble 3a7ayu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLIEHUBATh HAAEKHOCTh HMHPOPMALMU TO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIEM WIH
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIEe yHHBepcaibHble YueOHble 1eliCTBUS:
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® BOCHPHHHUMATH U POPMYITUPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBUSMH U LIETISIMU OOIIECHUS,
SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M IUCbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHHUSI 110 XO/1y PELIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEeHHBINH Pe3yIbTaT;

e B XoAe OOCYXICHHsS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOUl TeMbl, MPOOJIEMBI,
pelaeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJICHHbIC Ha MOUCK PEIICHHUs, CONOCTABISATh CBOU
CYXICHHSI C CYXJICHUSIMH JAPYTUX YIaCTHUKOB JHANIOTa, OOHAPYKUBATH PA3IMYNE U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIMPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

® I[IPE/ACTaBIATh pPE3yJAbTaThl PEIICHUS 3aJa4yd, OKCICPUMEHTa, WCCICIOBaHMS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3aqad MPE3CHTAlMd U
0COOCHHOCTEH ayAUTOpUH;

e [IOHMMAaTh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHIWBUIYyadbHOW pabOThI TpH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1aY;

® [IPUHUMATH LI€JIb COBMECTHOM NIEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHON PadoOTHI,
pacnpenenatb BHABI padOT, IOTOBapHBATHCS, OOCYXAAaTh MPOIECC M pPE3yabTaT paboThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIONIEH;

® y4acTBOBaTh B TIpymmoBbiX (opmax paboTsl (0OCyxkaeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBl U JPYTHE), BBITOIHATH CBOI 4YacTh PabOTHl MU KOOPIWHUPOBATH CBOU JCHCTBHSI C
JIPYTUMH YICHAMH KOMAHJIbI, OLICHWBAaTh KA4eCTBO CBOCTO BKJIaJa B OOMIMH MPOIYKT TIO
KpuTepusiM, c(HOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anusi:

® CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM pELIeHHs 3ajadd (WM ero 4acTh), BHIOMPATh
crocod pemieHUs C y4ETOM UMEIONIMXCS PECYPCOB W COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

e BIAJACTh CIOCO0aMU CaMOTPOBEPKH, CAMOKOHTPOJS TIpolecca | pe3yiabTara peIICHHS
MaTeMaTHYeCKOH 3a7auu;

® TMpeABHAETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh TpPU PEUICHUH 3a/1add, BHOCHUTH
KOPPEKTUBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAWICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIEHMBaTh COOTBETCTBHE pE3yJbTaTa JESATEIBHOCTH IIOCTABICHHOW WEMH W YCJIOBHSIM,
OOBSCHSTH PUIHHBI TOCTHKEHUS WM HEJOCTHKCHHSI 1[EJTH, HAXOJUTh OITUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 KJjacce OOy4arOMUKCS TOJYYHT CICAYIOMINE TPEIMETHBIC
pe3ybTaTHhI:

Yucia v BBIYUCTICHUA

BrimonHsaTh, coueTass yCTHBIE M NMUCHbMEHHBIE MPHUEMBI, apudMETHUECKHE JEHCTBUS C
paInoHaIBHBIMH YHUCIIAMHU.

HaxomuTh 3Ha4eHHs YHCIOBBIX BBIPAKECHUI, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIUMCICHHS] 3HAYCHHWH JIPOOHBIX BBIPAKECHHM, COAEPKAIUX OOBIKHOBEHHBIE H
NeCSITUUHBIE TPOOH.
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[TepexomuTh OT OAHOM (HOPMBI 3aMMKMCH YUCEN K IPYyroil (mpeoOpa3oBhIBaTh MECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHMBATH M YIOPSIOUYMBATH pAllHOHATLHBIC YUCIIA.

OKpyrasTh Yncia.

BbINONHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAaYEHUH YMCIOBBIX
BbIpa)XKEHUH. BBIMONHATE IEUCTBHUS CO CTENCHSIMHU C HATypaJbHBIMU MOKA3aTEIISIMU.

[TpuMeHATH MPU3HAKH JETUMOCTH, Pa3JIOKEHUE Ha MHOKUTEIN HATYPaJIbHBIX YHCEN.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3a/laud, CBS3aHHbBIE C OTHOLICHHEM BEJIMYUH,
IPONOPLMOHAIBHOCTBIO BEIMYUH, NPOLIEHTAMU, HHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS
3aja4 ¢ y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

AJaredpanyeckne BbIpasKeHHs

Hcnonb30Bath aaredpanyecKyro TEpMUHOIOIHIO M CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuaia.

HaxonuTe 3HaueHMst OyKBEHHBIX BBIPOKEHHUH MPH 33JaHHBIX 3HAUYECHUSIX IEPEMECHHBIX.

BrimonsaTe npeoOpa3oBaHus EJI0r0 BRIPAKEHUS] B MHOTOWICH MTPUBECHUEM MOT00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOroWwieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcylecTBIATh pa3jaoKEHUE MHOIOWICHOB HAa MHOXHUTENIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKH OOIIEro MHOKUTENS, TPYNIMPOBKH CllaraéMbIX, IPUMEHEHHsT GOPMYJI COKpPAIIEHHOTO
YMHOKEHHUSL.

[TpumensTe npeoOpa3oBaHUS MHOTOWICHOB [UIS pEIICHUS pPAa3IUYHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IIPEJAMETOB, U3 PEATbHOMN MPAKTHKH.

Vcnonb30BaTh CBONWCTBA CTENEHEN C HATypallbHBIMU IOKa3aTeNIIMU AJIs peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate yMHEVHBIE YpaBHEHHs C OAHOW NEPEMEHHOW, MPUMEHsS MPaBHUIIA IIEpexoa OT
UCXO/JHOTO YpPaBHEHMsI K paBHOCHWJIBHOMY eMy. I[IpoBepsiTh, SBJISETCS JIM YHUCIO KOPHEM
ypaBHEHUS.

[TpumensTh rpadudeckre METObI IPH PEIICHUH JTMHEHHBIX YPaBHEHHHA U X CHCTEM.

[TonGupaTh MpUMEpPHI Tap YUCET, SIBJISIONINXCS PEIICHHEM JTHHEHHOTO YPaBHEHHSI C IBYMSI
NepPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIUHEHHOTO YypaBHEHHS C JABYMS
MIePEMEHHBIMH, TIOJIB3YSICh TPadUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemrate cucteMbl JByX JTMHEWHBIX YpaBHEHHH C JIByMs TIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CoctaBisATh M peliaTh JIMHEHHOE ypaBHEHHWE WM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBHIO 3a/Ia4yd, WHTEPIPETHPOBATH B COOTBETCTBHUH C KOHTEKCTOM 3a/Ia4M ITOJTy4EHHBIN
pe3ynbTar.

DOyHKIUH

N300paxkaTh Ha KOOPAMHATHOM MPSMOH TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOp/JWHATaM, JIydd, OTPE3KH, WHTEPBAJbl, 3alMChIBATh YHCIOBBIE TIPOMEXYTKA Ha
anreOpanvecKoM sI3bIKE.

OTMeyaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIHMHATaM, CTPOMTH
rpaduku JIuHeHHbIX GyHKuui. CTpouTs rpaduk GyHkum y = [x|.
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OnuceiBaTh € TOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMHU:
CKOPOCTb, BpEMsl, pacCTOsIHUE, 1I€HAa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTEIBLHOCTb, BPEMSI,
00BEM PabOTHI.

HaxomuTh 3HadueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumars rpaduueckuii cocod mnpeacTaBieHUs U aHaau3a UHGOpMaIuu, U3BJIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydeHuss B 8 kJjiacce OOydYarOImIMICS TMONYYHT CIEAYIONMIUE MPEAMETHBIC
pe3ybTaTHhI:

Yuciia 1 BbIYMCICHUS

Hcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXECTBE JACUCTBUTEIbHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHUS W BBIUMCICHHH, W300pakaTb JEHCTBUTEIILHBIC YUCIIAa TOYKAMH Ha
KOOPAMHATHOU IIPSIMOA.

[IpumensaTh moHATHE apU(METUUYECKOrO0 KBAIPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpDHHM, UCHOJB3ysl TMPU HEOOXOAMMOCTH KAaJbKYJIATOpP, BBIMNONHATH MPeoOpa3oBaHUS
BBIPKECHHH, COJEPKAIMX KBaJApATHBIE KOPHU, UCIIONIB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amvcu OOJIBIIMX U MaJIBIX YHCEN C MOMOIINBIO JECATUYHBIX JpoOed u
creneHel yucina 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHATh TOHATHE CTENEHH C IEJbIM I0Ka3aTelieM, BBINOJHATH MPeoOpa3oBaHUs
BBIPKECHUH, COJEPIKALINX CTEIIEHU C IIEJIBIM MTOKa3aTeJIeM.

BhINONMHATE TOXIECTBEHHBIE MPeoOpa3oBaHUsI PAIllMOHATBHBIX BBIPAKEHUN Ha OCHOBE
MpaBWJI JCHCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[Ipumensars mnpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHHS pa3IMYHBIX 3a7ad U3
MaTEeMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEAbHON MPAKTUKU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHble, KBaJipaTHBIE YPaBHEHUS M PAIMOHATILHBIC YPABHEHUSI, CBOJISIIIUECS K
HUM, CHUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTH MpoOCTEHIIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM YPaBHEHMI, B TOM YHCIIE C
MpUMEHEHHEeM TpapUUecKuX TMpeACTaBlIeHU (yCTaHABIMBATh, UMEET JM ypaBHEHHE WIH
CHUCTEMa ypaBHEHUH PEIICHUS, €CTTH UMEET, TO CKOJBKO, U TIPOYEe).

[TepexomuTe OT cioBecHOW (OPMYIHUPOBKH 3a7auM K €€ anreOpanveckoil Mojaenu ¢
MOMOIIIBI0 COCTaBJICHUS YpPAaBHEHUS WIJIMA CUCTEMbl YpaBHEHUM, MHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M MIOJYYCHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHM S, OLIEHKH, peliaTh JIMHEHHbBIC
HEpPaBEHCTBA C OJIHOW TEPEMEHHOM MU WX CHCTEMBI, /aBaTh TpadUUYECKYI0 HWIUTFOCTPAIUIO
MHOECTBA PEIICHNI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonnmMath W WCMONAB30BaTh (DYHKIIMOHAIBHBIE TOHATUS W  S3BIK  (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHHS), ONPENCNSITh 3HaueHHWE (PYHKIMK IO 3HAYCHHIO apTyMEHTa,
OTIpeIeTIsATh CBOMCTBA (pyHKIIMHU IO €€ TpaduKy.

Crtpouts rpadvku dIeMEeHTapHBIX QYHKINN BUA:

y=k/x,y =x% y=x%y=|x|, y = VX, onuchIBaTh CBOKCTBA YHCIOBOH (YHKIH TI0 &
rpaduky.

K konmy oOyuenuss B 9 kJjacce 0OOy4aroOmUUCS TOJYYHT CIEAYIOIMNUE TPEIMETHBIC
pe3yIbTaTHI:
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Yuciia ¥ BBIYMCICHUSA
CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BeimonsaTe apudpmeTnyeckue ACHCTBUS C PALMOHAIBHBIMH YHMCIAMH, COYETasl YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUSI C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTe 3Ha4YeHMs CTENEHEH C LIEJIBIMH IOKA3aTEsIMU U KOPHEH, BBIYUCIATH 3HAYCHHUS
YHCJIOBBIX BBIPA)KCHUH.

OKpyrJIsTh 1€HCTBUTENbHBIE YUCIIA, BBIIOIHATh IPUKUAKY PE3yJIbTaTa BHIYMCIECHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHENMHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJAIINECA K HUM, IIPOCTEHIINE
IPOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cucreMpl JBYX JIMHEWHBIX ypaBHEHUH C JBYyMsI NEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM.

Pemiate TeKCTOBBIE 3a/1a4M adredpanyecKuM CIocoOOM € MOMOILBIO COCTABICHUS YPaBHEHHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoaNThE mpOCTEHIINE MCCIECIOBAHNS YPAaBHEHHM M CUCTEM ypPaBHEHHUH, B TOM YHCIIE C
IIPUMEHEHHEM IrpaduyecKux MpeacTaBleHul (YCTaHaBIMBaTh, UMEET JIM YPABHEHUE WM CUCTEMA
YpaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Pemarp JsMHEliHbIE HEpaBEHCTBA, KBAaJApAaTHbIE HEPABEHCTBA, H300paxaTb peELICHHE
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3allUChIBATh PEIIEHUE C IIOMOILbIO CHMBOJIOB.

Pemarp cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINAE KBaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTb pEIICHHWE CUCTEMbl HEPABEHCTB HA YMCJIOBOH NPSMOM, 3amuChIBaTh
pellIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA [P PELIEHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

Pacnio3naBaTh (QyHKIMM HM3y4eHHBIX BHUJIOB. [loKa3bIBaTh CXeMaTHYECKH PaclONOXKEHHE Ha
KOOPAMHATHOM MJIOCKOCTU IpaduKoB (yHKIMI BUA:
y=kx,y=kx+b,y=k/x,y=ax?+bx +c,y=x3y =X, Y = |X|, B 3aBuCHUMOCTH OT 3HaUEHNUIi

K03 (HULINEHTOB, ONUCHIBATh CBOMCTBA (DYHKLINH.

Crpouth M u300paXkaTb CXeMaTHYeCKH TpapuKH KBAaJPAaTHUHBIX (YHKIMHA, OMHCHIBATH
CBOWCTBA KBa/IpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

Pacnio3naBath KBajpaTHUHYI0 QYHKIUIO IO (opMysie, IPUBOAUTH MPUMEPHI KBaJIpaTUUHbIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKH, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacrnio3HaBaTh apu(METHUYECKYI0O U T'€OMETPHUYECKYIO MPOIPECCHM IPH pasHbIX CIOCO0ax
3aJlaHusl.

BrIMOTHATE BBIUKCIEHUS C HCIOJIB30BaHHEM (QopMysn N-ro ujieHa apuPMETHIECKON Hu
reOMETPUUECKOI MPOTrPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHHOCTA TOUYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemartp 3agaun, CBS3aHHbBIE C YMCIOBBIMHU MOCJIEA0BATENbHOCTIMHU, B TOM YHUCIE 3a/1a4dl U3
peasIbHOM JKU3HHM (C UCTIOIB30BAHUEM KAIbKYIATOPA, HUPPOBBIX TEXHOJIOTUM).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne Bcero  Kourpouabnbie IIpakTuyeck
o0pa3oBaTe/bHbIE PeCypChl
padoThI ue padboTsbl
1 | Ywucna u Beraucienns. PanyonanpHble Yncia. 25 1 bubmmorexa LIOK https://m.edsoo.ru/7f415b90
2  AnreOpamueckue BBIpaKEHUSI. 27 1 bubmmorexa LIOK https://m.edsoo.ru/7f415b90
3  VYpaBHEHUS U HEPABEHCTBA. 20 1 BuGmmoreka LIOK https://m.edsoo.ru/7f415b90
4 | Koopaunatsl u rpaduxu. OyHKINH. 24 1 Bubmmnorexa LIOK https://m.edsoo.ru/7f415b90
5 | IloBropenue u 0600IICHUE. 6 1 Bbubnuorexa LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KJIACC
KosmmmuecTBo yacos 5
Ne HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrtposbn  IIpakTuyeck AEKTPOHHbIC (LHPPOBLIC)
Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTsbl
1  Ywucna u Beruncnenusi. KBagpatHeie KOpHH. 15 Bub6nmoreka L{OK https://m.edsoo.ru/7f417af8
4 .
2 MCITa M BEMUCICHUS. CTETICHE, C 1IebIM 7 Bubnuoreka IJOK https://m.edsoo.ru/7f417af8
IIOKAa3aTeNEM.
A . 7
3 HF cOpaurieckue Bripaxerns. KnajparHblii 5 1 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
TPEXUIIEH.
A .
4 AITCOPAMECKHE BLIPAXCHIA. ANTreOpareckas 15 1 BuGuorexa LIOK https://m.edsoo.ru/7f417af8
JpoOb.
5 | VYpaBHeHus u HepaBeHCTBa. KBajpaTHbIE ypaBHEHUS. 15 1 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
6  VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI YPAaBHEHHI. 13 Bu6nuoreka L{OK https://m.edsoo.ru/7f417af8
7  YpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa. 12 1 Bub6mnoreka L{OK https://m.edsoo.ru/7f417af8
8  ®yakuun. OCHOBHBIC TTOHATHUS 5 Bubmnorexa LIOK https://m.edsoo.ru/7f417af8
9  ®ynkuuu. Yucnossle GyHKINN 9 BuGmmoreka LIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpeHme 1 0600IIEHNE 6 1 Bubnmorexa LIOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC
KoumnuectBo yacos

Ne HanmeHnoBanue pa3aesioB 4 TeM IPOrpaMMbl KouTpoabn IpakTuueck JUEKTPOHHEIC (1 PPOBLIC)

Bcero o0pa3oBaTe/bHbIE PeCypChl

ble padoThI ue padboTsbl
1  Yucna u BeruucieHus. JleiicTBuTeIbHBIC YUCIIA. 9 Bubmuorexa LIOK https://m.edsoo.ru/7f419d08
2 vp ABHCHITA 1 HEPABeHCTBA. YPABHCHHUS C O/IHOH 14 1 Bu6nuoteka L{OK https://m.edsoo.ru/7f419d08
MIePEeMEHHOM.
3 | VYpaBHenus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH. 14 1 Bub6mnuoreka [{OK https://m.edsoo.ru/7f419d08
4  VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 Bub6nuoreka [{OK https://m.edsoo.ru/7f419d08
5 OYHKIUH. 16 1 Bbu6morexa LIOK https://m.edso0.ru/7f419d08
6 YmncioBeIe MOCIIEA0BATEIHLHOCTH. 15 1 Bu6morexa LIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allnsT 3SHAHUN 18 1 Bubmumotexa LIOK https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOIUYECKOE OBECTIEYEHHUE OBPA3OBATEJIBHOTI'O INTPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

Maremaruka. AnreOpa: 7-i kiacc: 0a30BBI YpOBEHb: yueOHHK, 7 kiacc/ Makaperae FHO.H.,
Munmrok H.I'., HemkoB K.W. u apyrue; nox pexa. Tenskockoro C.A., AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»
Maremartuka. AnreOpa: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ MakaperueB 1O.H.,
Munmrok H.I'., HemkoB K.W. u apyrue; nox pexa. Tenskockoro C.A., AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»
Maremartuka. Anrebpa: 9-if kimacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ Makaperue FO0.H.,
Munatok H.I'., Hemkos K.M. u apyrue; nox pen. TenskoBckoro C.A., AKnoHepHOE 001IECTBO
«3marenscTBO «lIpocBemenue»
Marematuka. BeposTHOCT, W cTaTHCTHKA: 7-9-¢ Kjacchl: 0a30BBI YpOBEHb: YYCOHHK: B 2
qactsax, 7-9 xmaccel/ Beiconkuii W.P., Smenko U.B.; non pen. SAmenko M.B., Axunonepuoe
obmectBo «M3natenscTBO «lIpocBemienue»
Matemartuka. ['eometpusi: 7-9-e kiaccel: 6a30BbIi ypOBEHB: Yy4eOHUK, 7-9 Kiacchl/ ATaHAcsH
JI.C., byry3oB B.®., Kamomuer C.b. u npyrue, AxuuonepHoe oo6mectBo «M3maTenbcTBO
«IIpocBemenune»

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA

Matemaruka. Anrebpa: 7-if kiacc: 0a30BbIH ypoBeHB: yueOHUK, 7 kiacc/ MaxkapsraeB HO.H.,
Munmtox H.I'., Hemxos K.W. u npyrue; nox pen. TenskoBckoro C.A., AKIMOHEPHOE 00IIECTBO
«M3narenscTBO «IlpocBemenue»

Maremaruka. AnreOpa: 8-i kiacc: 0a30BBI YpOBEHb: yueOHHK, 8 kiacc/ MakapsraeB HO0.H.,
Munatok H.I'., HemikoB K.W. u npyrue; nox pea. TensikoBckoro C.A., AKIIMOHEpHOE 0OIIIECTBO
«M3parensctBo «lIpocBemenne»

Maremaruka. Anrebpa: 9-i kiacc: 0a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ Makaperue FO.H.,
Munrok H.I'., Hemxos K.W. u npyrue; nox pex. TenskoBckoro C.A., AKIIMOHEpHOE 001IECTBO
«M3parensctBo «lIpocBemenne»

Marematnka. BeposiTHOCTh M craTHcThKa: 7-9-¢ Kilacchl: 0a30BBIH YpOBEHB: y4eOHHK: B 2
yactax, 7-9 xmaccel/ Beiconkuii W.P., Smenko U.B.; mon pen. Amenko M.B., Axunonepnoe
obmectBo «M3narenscTBO «IIpocBerienne»

Marematuka. ['eometpusi: 7-9-e kiaccol: 6a30BbIil ypOBeHb: yueOHHUK, 7-9 kiacchl/ ATaHacsH
JI.C., byry3oB B.®., Kamomuer C.b. u npyrue, AxuuonepHoe ob6mectBo «M3maTenbcTBO
«IIpocsemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

SAEE A .
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JOKYMEHT NOJAMUCAH JIEKTPOHHOW NMOANMNUCHIO

A HNOJJIMHHOCTDB JOKYMEHTA HE IOATBEPK/IEHA.
@ IMPOBEPEHO B ITPOT'PAMME KPUIITOAPM.

noarnunchb

OO0muii craTyc moamucH: [Momnucu MaTeMaTHYECKH KOPPEKTHEI, HO HET MOJHOTO JIOBEPHUS K OJJHOMY WU
HECKOJBKUM CepTU(hUKATAM TOIIHCH

Ceprudukar: 00F7BC4C42075123AFFFD4COE976F31D83

Bnanemem: MVYHUILUITAJIBHOE BIO/I2KETHOE OBIIEOBPA30OBATEJIBHOE

YUPEX/IEHUE "CPEJJHAA OBILIEOBPA30BATEJIbHA S IIIKOJIA Ne 10
UMEHU IBAXbI 'TEPOS COBETCKOI'O COIO3A b.®. CA©OOHOBA",
Becnanosa, Ceetitana bopucosna, schooll 0@edumonch.ru, 510701997785,
5107110319, 06523496064, 1025100654853, MYHULIUITAJIbBHOE
BIOJUKETHOE OBIIEOBPA30BATEJIbBHOE YUYPEXJIEHUE "CPEHSA
OBLIEOBPA30OBATEJIbBHA S HIKOJIA Ne 10 UMEHU ABAXIbBI TEPOA
COBETCKOI'O COIO3A b.©. CAOOHOBA", InpexTop, T. MOHYEropek H.II.
27 kM xene3Hoi joporu Monderopck-Onenss, yi. OkTsa0pbckast 1.14a,
MypmaHckas oosacts, RU
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