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Pabouas nporpamma

o anreope

JUTSL ydammxcs 7-9 KiaccoB Ha JOMAIllHEM 00yYEeHUU

CocraBieHa Ha ocHOBe (enepajibHOl padodeil mporpaMMsl 1Mo ydyeOHOMY TpeAMETy airedpa, YTBEpKIEHHOW MPHUKA30M

Munnpocsemenust Poccuu ot «18» mas 2023r. Ne 370.

Cpoxk aeiicTBUs NporpaMMbl — 10 BHeCeHHs M3MeHeHHUil B ¢elepaabHyI0 pado4ylo MporpaMmy Mo npeaMeTy WJiu 10

NPUHATHSA HOBOH (penepaibHOM padoyeii MpOrpaMMeI 1o
npeaMery.

[Ipu oTcyTcTBUM M3MEHEHMI B (eiepalbHOi pabodell mporpaMMe MmporpaMMa JielcTByeT 0e3 eXerojHoro nepecMoTpa,
MIOBTOPHOTO PAacCMOTPEHMs, COIJIACOBaHMS M yTBep)KIeHUs. IIoBTOpHOE pacCMOTpPEHHE, COTJIACOBAHHE M YTBEPXKACHHE
MPOBOJISTCS TOJILKO NIPY BHECEHUHU U3MEHEHUH B (heiepalibHy 0 pabouyro MporpaMMy 1o MpeMETy UK MPH MIPHHSATHH HOBON

denepanbHOi paboueii POrpaMMmBbl.

Cankr-IlerepOypr
2026



HHOACHUTEJIBbHASA 3AIINCKA

Anrebpa sBISETCSI OJJHUM M3 OIOPHBIX KYPCOB OCHOBHOT'O OOIIEro OOpa3oBaHUsA: OHA OOECIeYMBAECT
U3yYeHHE JAPYruX IUCIMIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK M T'yMaHUTAPHOTO LHUKJIIOB, €€ OCBOEHHE
HEOO0XOMMO ISl IPOJIOJDKEHUST 00pa30BaHUs M B MIOBCEIHEBHOW JXM3HU. Pa3BUTHE Y 00y4YarOmnXCcsi HAyYHbBIX
NPEJCTaBICHUNA O TPOUCXOXKICHHM M CYHIHOCTH aireOpandeckux aOCTpakIMif, Crocode OTpaKeHHS
MaTeMaTHYECKOW HAayKOH SBJICHUH W TMPOIECCOB B TPUPOAEC H OOIIECTBE, POJIU MATEMaTHYECKOTO
MOJICIIMPOBAHMS B HAYYHOM MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIIICHHSI, HEOOXOIUMBIX JJIS a[anTalllii B COBpPEMEHHOM LU poBOM oO1ecTBe. M3yuenue anreopsr
oOecrieurBaeT pa3BUTHE YMEHHs HAOII0OaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH
MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWCTBHUS M BBIBOJBI, (POPMYIHPOBATH
yrBepxkaeHust. OCBOeHUE Kypca alreOpbl 00ecIeYrBaeT Pa3BUTHE JIOTHUECKOTO MBIIIUICHUS 00YYaIOIINXCs: OHU
UCTOJB3YIOT JENYKTHBHBIC M MHIYKTHBHBIE PACCYXKICHUs, 0000IIeHIEe 1 KOHKPETH3AIHI0, a0CTparupoBaHue 1
ananoruro. OOyueHue anreOpe MpeanojaracT 3HAYUTEIBHBIA OOBEM CAMOCTOSTEIBLHOUW JIESTEIBbHOCTH
00yJaroImuxcs, TOATOMY CAMOCTOSITETIFHOE PEIICHUE 3314 SBISIETCS peau3alueil JesiTeIbHOCTHOTO MTPHHIUTIA
o0OyueHusl.

B crpykType mporpamMmbl yueOHOTO Kypca «Aaredpay JUisi OCHOBHOTO OOIIEro 00pa3oBaHMs OCHOBHOE
MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOANYECKNEe JIMHUM: «Uucia W BBIYHUCIEHHS», «ANredpanmyeckue
BBIPDAKECHUS», «YPpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnas w3 3TUX COAEPKATEIbHO-METOIAMYECKUX
JIMHUW pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YYEHHUs Kypca, B3aUMOJIEHCTBYS C APYTMMU €ro JUHUusMH. B
X0/e M3y4eHUS YYeOHOro Kypca OOYYalOMIMMCS TIPHXOJMTCS JIOTHYECKH pPAacCyXkIaTh, HCIIOIb30BATh
TEOPETUKOMHOKECTBEHHBIH s3bIK. B CBSI3U ¢ 3TUM B mporpamMMmy y4deOHOro Kypca «Auredpay» BKIHOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, ITPECTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYECKOro 00Opa3oBaHUs U
CIIOCOOCTBYIOIIME  OBJIAJCHUIO OOYYAIOIIMMKCS OCHOB  YHHUBEPCAJBHOTO  MAaTEeMaTHYECKOTO  SI3BIKA.
ConeprkaTenbHON U CTPYKTYPHOU OCOOEHHOCTBIO yUeOHOT0 Kypca «AJre0pay sBISIETCS €ro MHTErpUPOBaHHBIH
XapakKTep.

Coneprxanue TuHUK «YUKcaa U BBIYUCICHUS» CIYXKHUT OCHOBOM JUIsl TabHEHIIero u3y4yeHusi MaTeMaTuKH,
CIOCOOCTBYET Pa3BUTHIO y OOYYaroOMIMXCS JOTMYECKOrO MBIIUIEHHS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS
AITOPUTMaMH, a TaKXe NMPUOOPETEHHUIO NMPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JJsl TOBCEAHEBHOM >KH3HU.
Pa3BuTHe mnoHATHS O 4YMcIe Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs CBS3aHO C PALUOHAIBHBIMU U
UppalMOHAbHBIMU YHUCIIaMH, (OPMUPOBAHMEM IPEACTABICHUN O JAEHCTBUTEIBHOM 4YHCIE. 3aBeplleHHe
OCBOEHUS YHCIIOBOM JIMHUM OTHECEHO K CpeHEMY o0IIeMy 00pa30BaHMIo.

Conepxanue JByX anreOpauyeckux JHHUH — «Ajredpanyeckue BBIpOKEHHs» U «YpaBHEHUS U
HEPaBEHCTBA» CIIOCOOCTBYET POPMUPOBAHUIO Y O0YUAIOIINUXCS MAaTEMAaTHUYECKOTO arrapaTa, He00X0IUMOTO JIJIs
pelieHust 3ajjad MaTeMaTHKH, CMEXHBIX NpPEIMETOB W IPaKTUKO-OPUEHTHPOBAHHBIX 3anady. Ha ypoBHe
OCHOBHOr0 0011ero o0pa3oBaHus Yy4eOHbIN MaTepuan TpYHNIUPYETCs BOKPYT PAIlMOHAJIbHBIX BBIPAKEHUM.
Anre6pa ACMOHCTPUPYET 3HAYCHHUE MATECMATUKWU KaK A3bIKa OJId IIOCTPOCHHA MATCMAaTHYCCKUX MOJIeJ'IeI\/’I,
OIMCaHMs TPOLIECCOB M SIBICHUHN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOAAT Takke JalbHEHIIee
Pa3BUTHUEC aJITOPUTMHUYCCKOI'O MBIIIJICHUA, HeO6XO)II/IMOFO, B YaCTHOCTH, OJId OCBOCHHUSA KypcCa I/IH(l)OpMaTI/IKI/I, u
OBJIa/ICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxkieHuid. I[IpeoOpa3zoBaHue CHMBOJIBHBIX (DOopM crocoOCTBYyeT
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAUUECKON JTMHUM HAlleJICHO Ha MOJydeHHe 00y4arolMMUCs 3HAHUN O
GYHKIMSIX KaK BaKHEWIIEH MaTeMaTW4ecKOW MOJAENM JUIs ONHMCAaHWS M HCCIEHOBAaHMSA Ppa3HOOOpPA3HBIX
MIPOIIECCOB U SIBIICHUI B MpHpoJie U odiecTBe. M3yueHne maTepuana criocoOCTBYET pa3BUTHIO y 00YUYaIOIINXCS
YMEHHSI UCTIONIb30BATh PA3IMYHBIC BEIPA3UTEIbHBIC CPEACTBA A3bIKa MATEMATHKN — CJIOBECHBIEC, CHMBOJIMYECKHE,



rpadudeckue, BHOCUT BKJIa B (JOPMHUPOBAHUE MPEICTABICHUI O PO MAaTEMAaTUKU B Pa3BUTUHU LIMBUIM3AINU U
KYJIbTYPBI.

Cornacno yueObHOMY IiaHy B 7—9 Kiaccax u3ydaeTcst yueOHbIH Kypc «AnreOpa», KOTOPBIH BKJIIOYAET
CIIEyIOIIMEe OCHOBHBIE pa3feiibl coaepkaHus: «Yucna u BBIYUCICHUA», «AJNreOpandyeckue BBIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha uzyuyenue yue6HOTO Kypca «Anredpa» orBoautcs 136 yacoB: B 7 kiacce — 51 vac (1,5 gaca B Hezeno),
B 8 kiacce — 34 yaca (1 yac B Henemo), B 9 kiacce — 51 vac (1,5 yaca B Hezeno).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCIEHUSA

JpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, TIEPEX0a OT OAHOU (OpMBI 3amucu Apodeit k apyrou. [lonsTue
paIMOHATIFHOTO YHMCHA, 3aliCh, CPaBHEHHWE, YIOPSIOYMBAHHME PAIMOHAIBHBIX 4YHUCEN. ApupMeTHUECKUE
JICHCTBYS C palliOHATBHBIMU YKCIaMu. Perenne 3a1a4 u3 peanbHON MPAKTHKU HA YacTH, Ha IPOOH.

Crenenr ¢ HaTypaJlbHBIM IIOKa3aTCJIEM: OIIPEACICHUC, npeo6pa30BaHHe BBIpa)KeHI/Iﬁ Ha OCHOBC
OIIpPEACICHU, 3allCh OOJNIBIINX YHCE]L. HpOI_[eHTBI, 3aIIMCh IIPOLCHTOB B BUJC I[pO6I/I n ,Z[pO6I/I B BUJIC ITPOLICHTOB.
TpI/I OCHOBHBIC 3aJa4i Ha IPOUCHTHI, pCHICHUEC 3a1a4 U3 peaHBHOﬁ IIPpAaKTUKHU.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH, PA3JIOKCHUC HAa MHOXKUTCIIM HATYPAJIbHBIX YUCCII.

Peanbubie 3aBUCUMOCTH, B TOM YHUCIIC IIpAMas U o6paTHa;1 IpOoIoOpHHOHAJIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

HepeMeHHme, YHUCJIOBOC 3HAYCHHUEC BBIPAKCHUA C HepeMeHHOﬁ. I[OHyCTI/IMI)Ie 3HAYCHHA NCPCMCHHBIX.
Hpe,Z[CTaBJ'IeHI/IC 3aBUCUMOCTH MCXKAY BCJIWMYMHAMU B BHUIC q)OpMy.]'ILI. Beruucnenuss mo (I)OpMy.]'IaM.
Hpeo6pa3OBaHHe 6YKB€HHLIX BBIpa)KeHHfI, TOXIACCTBCHHO PABHLIC BBIPAXKCHHS, ITPpAaBUJIA Hp606paBOBaHI/I5{ CyMM
nu HpOHSBeHCHHﬁ, IIpaBuJia paCKpPbITHUA CKOOOK H IIPHUBCACHUA HO,Z[O6HBIX cJlaraCMbIX.

CBOICTBa CTEIICHU C HAaTypaJIbHBIM I1OKa3aTCJICM.

OpnHowienbl 1 MHOrowieHbl. CreneHb MHOroujaeHa. CloxeHue, BBIMUTAHWE, YMHOXKEHHUE MHOTOUJICHOB.
@opMysbl COKpAIIEHHOTO YMHOKEHHUS: KBaJApaT CYMMBbI M KBajpaT pasHocTu. Dopmyra pa3HOCTH KBaJpaToB.
Pa3no)xeHne MHOTOUJI€HOB HA MHOXKHUTEIIN.

YPaBHeHI/Iﬂ H HEPABCHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUs, IIpaBUiIa MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHUE C OAHOW MEPEMEHHOM, YUCIIO KOPHEHN JTMHEHHOIO YPaBHEHHUs, PEILICHUE JTUHEHHBIX
ypaBHeHuil. CocTaBiieHHE YpaBHEHU 10 YCIOBHIO 337a4uu. PelieHne TEKCTOBBIX 3a/1a4 C TIOMOIIBIO YPAaBHEHUH.

JIuneitHOE ypaBHEHHE C IByMsI IEPEMEHHBIMHU U ero rpaduk. Cucrema IByX JIMHEHHBIX YPaBHEHUHN C IBYMs
NepeMeHHbIMH. PelieHne cucteM ypaBHEHHH CrocoOOM MoACTaHOBKU. [IprMepsl pemeHust TEKCTOBBIX 3a/1ad C
ITOMOIIIBIO CUCTEM YPAaBHEHHM.

DyHKUMH

Koopaunara Toukum Ha mnpsMod. YMCIOBbIE NPOMEXKYTKH. PaccTositHue MeXay [ABYMsS TOYKaMU
KOOPJMHATHOU MPSIMOMA.

[IpsimoyronpHas cucrema koopauHaT, ocu OX m Oy. Abcumcca M opauHaTa TOYKH HAa KOOPAMHATHOM
mockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX GopMysiamu. UTeHue rpadkoB peanbHbIX 3aBUCUMOCTel. [lonsaTue
¢ynkuuu. I'papuk ¢pynkuuu. CoiictBa ¢pyHkumid. Jluneitnas ¢pynkuus, e€ rpaduk. I'padux Gyakmum y = [x|.
I'paduueckoe perieHre JINHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHH.



8 KJIACC

Yucyia 1 BBIYUCIEHUSA

KBagparusiii xopenp u3 umcna. [lonste o0 uppannoHanbHOM uyucie. JlecaTHdHble NPUOIMKECHUS
uppanMoHambHbIX uHced. CBoicTBa apu(MeTHUECKUX KBAJpAaTHBIX KOpPHEW W HMX MNPUMEHEHHE K
IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIIEHUAM. [leficTBUTENbHBIE YNCIIA.

CreneHs ¢ LIeJBIM MMOKa3aTejieM U e€ CBOICTBA. CTaHI[apTHaH 3aI1iuCh 4Yucjia.

Anredpanyeckue BbIpakeHusi KpaapaTHblii TpEXuieH, pas3iiokKeHUE

KBaaApaTHOTr o TpéX‘-IJICHa Ha MHOXXHTCIIH.

Anrebpanyeckas apodb. OCHOBHOE CBOMCTBO anredOpanueckoil apoou. CroxkeHue, BBIYUTAHUE,
YMHOXXEHHE, JCTICHHEe allreOpandeckux JApooeii. ParioHabHbie BRIpaKEHHsI U UX IpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenwne
yYpaBHEHMH, CBOAIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiiue 1poObHO-paliioHaIbHbIE YpaBHEHUS.

I'padnueckas nuHTEpIIpEeTalls ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM JIMHEMHBIX YpaBHEHUH ¢
IBYMs IIepeMEHHBIMU. [IprMeph! pellieHns CUCTEM HEJIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3a7a4 aJIFC6paI/I‘ICCKI/IM CIIOCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0(HOM ITepeMeHHON. PaBHOCUIIBHOCTb HEPABEHCTB.
JIuneitHble HEpaBEHCTBA C OJHON NepeMeHHOM. CUCTeMBbI JINHEHHBIX HEPABEHCTB C OJHOW EPEMEHHOI.

DOyHKIUH

[Tonstue ¢ynkuu. OOnacTb oOmpeneNeHHss U MHOXKECTBO 3HaueHuUM (yHKkiuu. CrnocoObl 3amaHMs
GyHKIHH.

I'padpux ¢pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpapuxy. Ilpumepst rpadukoB GpyHKIUH,
OTPaKAIOIINX PeaTbHBIE IPOIECCHI.

OyHKIMM, ONMCHIBAIOLIME MPSAMYI0 M OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX TpaduKH.
OyHKIUH Y = X2,y = X3,y = \x, y=|x|. I'pacdhnyeckoe pemieHue ypaBHEHHH U CUCTEM YpaBHEHHIA.

9 KJIACC

Yuciia 1 BEIYUCIECHUS

PaL[I/IOHaJIBHBIe qucia, HPpalUOHAIBHBIC 4YHCIJId, KOHCYHBIC U OECKOHEUHBIE JACCATUYHBIC ,Z[pO6I/I.
MHO0kecTBO ﬂeﬁCTBHTCHLHBIX YUCCII, )ICﬁCTBI/ITGHBHBIC YHcaa Kak OECKOHEYHbBIE JCCATUYHBIC )1p06I/I. Bzanmuo
OJITHO3HAYHOC COOTBCTCTBUC MCIKY MHOKCCTBOM ﬂCﬁCTBHTGHBHBIX qucell u KOOpﬂHHaTHOﬁ HpHMOﬁ.



CpaBHCHI/Ie HeﬁCTBHTGHBHBIX YHCCII, apI/I(bMGTI/IIJCCI(I/Ie HeﬁCTBI/IH C ﬂeﬁCTBHTGHBHBIMH qucJiiaMu.

Pa3mepbl 00bEKTOB OKPYXKArOIIEr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEIMYMHBI, TOUHOCTH MpuOmmkenus. Okpyrienue uncen. [Ipukuaka u onenka
pPe3yIbTaTOB BBIUYNCICHUN.

ypaBHeHI/Iﬂ N HEPABCHCTBaA

JIuneliHoe ypaBHeHME. PenieHre ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM.
KBagparHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOIAIIMXCSA K KBaJpaTHBIM. bUKBagpaTHOE ypaBHEHHE.
[IpuMepsl perieHus ypaBHEHUM TPETbe U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-palinoHaIbHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a/1a4 alire0OpaniecKuM METOI0M.

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U ero rpaduk. Pemenne cucrem IByX JTUHEHHBIX ypaBHEHUH C ABYMs
nepeMeHHbIMH. Pelenne cuctemM IByX ypaBHEHUH, OHO M3 KOTOPHIX JMHEWHOE, a IPYroe — BTOPOW CTEICHH.
I'padmueckas nHTEpHIpeTallvs CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a1a4 aﬂre6panquKI/IM CII0CO0OM.
YucnoBbie HCPABCHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJIHOM ITIEPEMEHHOM. Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJTHOU
nepemeHHoll. KBagpatHele HepaBeHcTBa. ['padmueckas MHTepIpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMH.

DyHKUNH

KBanpatuunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapaboia, KoopauHaATHl BEPILIMHBI Mapaboibl, OCh
CUMMETPHUH NapadoJIbl.

Ipadukn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =\x, y = |x| , # ux cBoiicTBa.
YuciaoBbIe MOCIEI0BATELHOCTH M IPOTPECCHH

[TonsiTHie 4MCIOBON MOCIIENOBATENBLHOCTU. 3aJlaHUE TOCIIEI0BATEIbHOCTH PEKYPPEHTHOU (GopMynoil u
dhopmysoit N-To WieHa.

Apudmernueckas U reomerpuueckass mnporpeccur. dDopMmynbl N-ro uieHa apudMeTHYecKol u
TEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apuPpMETHUUECKON M IeOMETPUUYECKON MporpeccHii TOuKaMM Ha KOOpAMHATHOMN
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.
IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl yueOHOTO Kypca «Asredpay» XxapaKTepu3yroTCs:



1) mnaTpHOTHYECKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpECa K MPOIIIOMY U HACTOAILIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM
K JTOCTMKEHHSIM POCCHMCKMX MaT€éMaTUKOB M POCCHUMCKOM MATEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JTOCTH)KCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax;

2) IpakKIaHCKO€ U JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTHIO K BBIIIOJHEHHIO O0S3aHHOCTEN TpakJaHWHA M pealu3allid €ro IMpaB, MPEACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SIBICHHUI, MPOLEAYp TIpaKIaHCKOTO
obmiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIIEHUIO 3THYECKUX IMPOOJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM NIPUMEHEHUEM JOCTUKEHUM HAyKU, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKUX IMPUHIUIIOB B
JESITETbHOCTU YYEHOTO;

3) TpyAoBOe BOCIHTaHHe:

YCTAQaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHUH PAKTHYCCKUX 33]]a4 MaTeMaTHYSCKON HANIPABJICHHOCTH,
OCO3HAHHUEM BAXHOCTH MATEeMATHYECKOro OO0pa3oBaHUs Ha MPOTSDKCHUH BCEH JKM3HU JUIS  YCHCLIHOW
podeCcCHOHAIBHOM ICATEIBHOCTH U Pa3BUTUEM HEOOXOIMMbBIX YMEHUI, OCO3HAHHBIM BHIOOPOM M IIOCTPOCHUEM
UHMBUAYaIbHON TPACKTOPUU OOpa30BaHUS M JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
OOIIECTBEHHBIX TOTPEOHOCTEH;

4)  3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHATILHOMY U 3CTETMUECKOMY BOCIIPUSATHIO MaTeMaTHYECKUX 00bEKTOB, 3a/1ad,
peLIeHu!, pacCykACHHUM, YMEHUIO BUIETh MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHEHTaIMel B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MpEICTaBIEeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, IPUPOABI U 00I11eCTBA, IOHUMAaHUEM MaTeMaTHYECKONH HAyKH KakK cepbl
YEJIOBEUECKOU JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTU U1 Pa3BUTHUSA LUBUIU3ALMH, OBJIAJACHUEM
SI3bIKOM MAaT€MATHKU U MATEMaTUYECKOM KyJIbTYpOH KaK CPEACTBOM IIO3HAHUSA MUAPA, OBJIAICHUEM IIPOCTEUIINMHA
HaBBIKAMH MCCIIEI0BATEIbCKON E€ATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBaAHHE KYJbTYPHI 310POBbSI U IMOLHOHAJIBHOTO
0/1aronosy4us:

TOTOBHOCTBIO IIPUMEHSTh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEJEHUS 3710POBOTO
oOpa3a XKU3HHU (310pOBOe NMUTaHHeE, cOAJaHCUPOBAHHBIA PEXHUM 3aHATUN U OTAbIXa, PEryispHas (uznueckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€
IIpaBa Ipyroro 4ej0BeKa;

7)  IKOJIOTHYECKOE BOCIIUTAHME:

OpHEHTAIlMEH HAa MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAaHWM NI PelIeHHUs 3a7ad B 00JIACTH COXPaHHOCTH
OKpY>Kalollle cpeibl, TUIAHUPOBAHMS MOCTYIKOB M OLICHKU MX BO3MOXKHBIX MOCHEACTBUU ISl OKpYKaroIIei
Cpelbl, 0CO3HAaHUEM TT100aTbHOI0 XapaKTepa dKOJOTHUYEeCKUX MPoOieM U MyTel UX peleHus;

8) amanTamus K M3MEHSIOUIMMCS YCJIOBHSIM COIMAILHON ¥ MPUPOIHON Cpeabl:



TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIIIEHUIO YPOBHS CBOECH KOMIIETEHTHOCTH
yepes NPaKTHYECKYIO IeTeIbHOCTh, B TOM YHCJIE YMEHUE YUUThCA Y IPYTUX JIIO/IeH, TPHOOpETaTh B COBMECTHOM
JeSITeIbHOCTH HOBBIC 3HAHUS, HABBIKU M KOMITETEHIIUU U3 OIBITA JPYTUX;

HE0OXO0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUIA, B TOM YHCIIe (POPMYIUPOBATH UJICH, TOHSATHS,
TUNOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh Je(DULIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHIUMATH CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOyIOIMi KOHTpMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIEC PEIICHUs U IEeUCTBUS, (POPMYIHUPOBATh U OLIEHUBATH
PUCKH U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBJISITh U XapaKTE€PHU30BaTh CYLIECTBEHHbIE NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, IMOHSTUHN, OTHOLICHUN
MEXy TOHATUSAMH, (DOPMYITHPOBATH ONPEIEICHNUS TTOHATHIA, yCTAHABINBATH CYIIECTBEHHBIN PU3HAK
KJ1accu(UKaLuy, OCHOBaHUsI [l 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIIN3A;

BOCIPUHUMATh, (OpMYIHpOBaTb M MPEOOPA3OBbIBATh CYXKIACHMS: YTBEPAMUTEIbHBIE M OTPHULIATEIbHBIE,
€/IMHUYHBIE, YaCTHbIC U OOIIKE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (DaKTax, JaHHBIX, HAOIIOACHUSIX
U YTBEPKJIEHUSX, IPEAJIaraTb KPUTEPUHN VIS BBIBICHHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNIL;

JieNlaTh BBIBOJBI C HUCIOJB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIIOUEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTeslbCTBA MAaTEeMAaTHYECKHUX YTBEPXKICHMH (MpsiMble W OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKTOB, BBICTpAUBaTh apryMEHTAIMIo,
MPUBOANUTH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpaTh CHoco0 pemieHus ydyeOHOW 3ajayu (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEIIEHMs, BBHIOMPATH
HauboJee MOoAXOAAIIUN C yIETOM CaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

UCIONIb30BaTh BOIMPOCHI KaK HCCIEIOBATENbCKU HHCTPYMEHT TMO3HaHUsA, (OpMyIHpoOBaTh BOMPOCHI,
¢bukcupymoume NpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U JaHHOE, ()OPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJIUTH TI0 CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN IKCTIEPUMEHT, HEOOIbIIIOe CCIIeIOBAaHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOATENbHO (OPMYITHUpOBaTh OOOOIIEHWs] W BBIBOJBI TO PE3yibTaTaM TMPOBEIEHHOTO HAOIIOJIEHUS,
WCCIIeTOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHU;
IMPOrHO3UPOBATE BO3MOKHOC PA3BUTHUC MPOLECCA, a TAKXKE BBIABUTATb MPCAIOJIOKCHUA O €ro pa3BUTHU B
HOBBIX YCJIIOBHSIX.

Pa6ora ¢ nundopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX JIs PEIICHUS 3a1a4u;
BBIOMPATh, aHATHU3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAITUIO PA3IMYHBIX BUIOB U (OPM
MpEACTaBICHUS;



BbIOMpaTh (GopMy TMpeacTaBieHHs HMHGOpPMAIMM W WUIIOCTPUPOBATh peIIaeMble 3a7adyd  CXEMaMH,
TuarpaMMaM#, HTHOU rpauKoi U UX KOMOMHAIUSMU;

OLIEHUBATh HaI&KHOCTh MH(POPMAIIUM MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTENIeM WIH CPOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:

BOCIIPUHUMATH ¥ (POPMYIIMPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMH U IEISAMH OOILEHHS, ICHO, TOYHO,
IPaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY
peleHus 3a1a41, KOMMEHTHPOBATH MOTY4YEHHBINA pPe3yIbTarT;

B XOjle 00CYXXJIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXJIaeMOM TeMbl, MpOOJIEMBbl, periaeMoi 3aaauu,
BBICKa3bIBaTh HJICH, HAICJICHHBIC HA TIOUCK PEIICHHS, COMOCTABIATh CBOM CYXXACHUS C CY)KICHHUSAMHU APYTHX
Y4aCTHUKOB JHMAaJora, 0OHapyXKUBaTh pa3IU4Me U CXOJICTBO MO3UIMII, B KOPPEKTHOM (opMe GopMyIupoBaTh
pa3HoIJIacHsi, CBOM BO3PAXKEHHUS;

MPEJICTaBIATh PE3yJIbTaThl PEHICHHs 3aJayd, SKCIEPUMEHTAa, HCCIENOBAHHs, MPOEKTa, CAMOCTOSITEIHHO
BBIOMPATH (OpPMAT BBICTYIJICHUS C YIETOM 3ajad MPE3EHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH;

MOHUMATh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIUBUIYaTbHOU PabOThI MPH PEIICHUH Y4eOHBIX
MaTeMaTHYECKUX 3a]1a4;

MPUHUMATD 11€JIb COBMECTHOM JIeATEIbHOCTH, MJIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM pabOThI, paclpeaensiTh
BUJBI pabOT, JOTOBapUBATHCA, OOCYXKIATh MPOLIECC U Pe3yibTaT paboThl, 0000IMIATh MHEHHS] HECKOIBKHX
JTIOJICH;

y4acTBOBATh B IPYMIOBLIX opMax paboTsl (00CykIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBbIE IITYPMBbI U JPYTHE),
BBITIOJIHATE CBOIO YaCTh paOOTH M KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTHMMHU WICHAMH KOMaH/IbI, OLICHUBAThH
KauecTBO CBOET0 BKJIaJga B OOIMUNA MPOAYKT MO KpUTepHsM, CGHOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aUMO/JICVCTBUS.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe /IeiicTBUS
Camoopranmu3anus:

CaMOCTOATENILHO COCTABJIATH TIJIaH, AJITOPUTM PEIICHUS 3a/1aui (WJIM €T0 YacTh), BEIOMPATh CIIOCO0 pelieHus ¢
y4ETOM MMEIOLINXCSA PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINUL.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCca M pe3yJIbTaTa peIlIeH!s] MaTeMaTHYECKON 3a/1a4H;
MPEABUAECT TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTh IIpU DELICHUHM 3aa4d, BHOCUTb KOPPEKTHUBBI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yibTaTa JAEATEIbHOCTU MOCTABICHHOW LIENHU U YCIOBHUAM, OOBSICHATH MPUYUHBI
JOCTUKEHUS UM HEIOCTHXKEHUS 1eNIH, HaXOAUTh OIINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI
K xonIty 06yuenus B 7 kjiacce 00y4Jaromuics MOTyIUT CICIYIONTNE TPEIMETHBIC PE3YJIbTATHI:

Yucyia 1 BLIYUCIEHUSA

BbInonHATe, codyerass yCTHBIE U MMCbMEHHbIE MPUEMBI, apu(pMETHUECKUE JEHCTBUS C PAllMOHAIBHBIMU
YHUCIIAMH.



HaxomuTh 3Ha4YeHWs] YHUCIOBBIX BBIPAKCHHMA, NPUMEHSITH Pa3HOOOpPa3HBIE CHOCOOBI W MPUEMBI
BBIYHMCIICHHS 3HaYEHU APOOHBIX BHIPAKCHUIM, COACPIKAIINX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH.

[lepexoauTh 0T OHON (POPMBI 3AIMCH YHCEI K APYror (IpeoOdpa3oBbIBATh AECATHUHYIO ApOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOBb).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.
BBINONMHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN, OLICHKY 3HAaUYECHUN YUCIIOBBIX BBIPAKCHUM.
BBINONHATE NEHCTBUSA CO CTENEHSAMHU C HATypajdbHBIMH IOKa3aTessAMU. [IpumeHsaTs

MMPpHU3HAKU ACIIMMOCTHU, PA3JIOKCHUC HAa MHOXUTCIIN HATYPAJIbHBIX YUCCII.

Pemarsn IMPAKTHUKO-OPUCHTUPOBAHHLIC 3aJa4u, CBs3aHHBIC C OTHOIICHUEM BCJINYHH,
MMPONMOPHUOHATIBHOCTBIO BCJIWYHH, MPOLUCHTAMH, UHTCPIPECTUPOBATL PE3YJIbTAaThl PCIICHHUA 3adad C yT-IéTOM
OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpuBaCMbIX 00BEKTOB.

AsredOpanyeckue BbIpasKeHUsI

Hcnonp3oBarh anredpandeckyto TEpPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

HaXOI[I/ITI) 3HAa4YCHUA 6yKBCHHBIX BI)Ipa)KeHI/Iﬁ IMpU 3aJaHHBIX 3HAYCHUAX IICPECMCHHBIX.

BreimonHsaTe npeoOpa3zoBaHUs LEOT0 BBHIPAKEHUS B MHOTOWIEH MPUBEIEHUEM MOJOOHBIX CIIaraeMbIX,
PaCKpBITHEM CKOOOK.

BrinonHsTh YMHOXXCHUEC OJHOYWICHA HA MHOTOYICH U MHOI'OYJICHA Ha MHOT'OYJICH, [IPUMCHATH (I)OpMy.TIBI
KBaapaTa CyMMbI U KBaJgpaTa pa3HOCTH.

OCYHIGCTBJ'ISITB PA3JI0KCHUE MHOTOUJICHOB HA MHOKHUTCJIU C TIOMOIIBIO BEIHCCCHHUA 3a CKOOKH 06HI€F0
MHOKUTCJIA, TPYIIITUPOBKU CJIAra€MbIX, IPUMCHCHUS (I)OpMy.]'I COKpaH_IéHHOFO YMHOXCHUS.

[IpumensTh MpeoOpa3oBaHUs MHOTOYJICHOB JUISl PEILIEHUS Pa3InYHbIX 3a/1a4 U3 MaTeMaTHUKH, CMEKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonb30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKA3aTENSIMU JUIsI TPE0O0Pa30BaHUS BHIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemrats nuHENHBIE YpaBHEHHUS C OJHOU IIEPEMEHHOM, IPUMEHSIA IIpaBUia IIEPEX0aa OT UCXOJHOTO
YpaBHEHUS K paBHOCWIIBHOMY eMy. [IpoBepsITh, SIBASETCS JIU YACIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduueckre METOIbI IPHU PEIICHUH TUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonObupats mnpuUMepbl Map 4YHCEN, SBISAIOIIUXCA pPEUICHHEM JIMHEHMHOTrO YpaBHEHHS C JIBYMs
[IEPEMEHHBIMU.



CTpouTh B KOOPIAUHATHOM INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHHUS C IBYMs II€PEMEHHBIMH, OJIb3YICh
rpadMKoOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemarp cucrteMbl OBYX JMHEMHBIX YpaBHEHUW C JIByMsI NEPEMEHHBIMH, B TOM 4YHUCIE TIpadUyuecKu.
CocTaBnaTth U pemaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUH MO0 YCIOBHIO 3a/1auH,

HHTCPHPCTUPOBATL B COOTBETCTBUHU C KOHTCKCTOM 3ada4un HOJIy‘-IGHHBIﬁ pe3yibTar.

DOyHKIUT

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHNE 33JJaHHBIM KOOPAUHATAM, JIY4H,
OTpPE3KH, HHTEPBAJIbI, 3aAMIUCHIBATh YNCIIOBBIEC IPOMEKYTKU Ha alredpanyeckoM s3bIKe.

OTmeyaTh B KOOPAMHATHOM TIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM, CTPOUTH rPpa)UKN JTMHEHHBIX
¢ynkuuit. Ctpouts rpaguk QyHKIUHN y = [X|.

OnwuceIBaTh ¢ MOMOUIBIO (PYHKITNI H3BECTHBIC 3aBUCIMOCTH MEX/Ty BETMYMHAMU: CKOPOCTH, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoaute 3HaueHue CI)YHKI_[I/II/I 110 3HAYCHUIO €€ ApryMCHTA.

[Tonumars rpaduyeckuii crnoco® mpeacTaBIeHMS U aHauuW3a HHPOpPMAlMU, W3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPApUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEIYIONMEe TPEIMETHBIC PE3YJIbTATHI:

Yucaa ¥ BLIYUCIEHUS

Hcnons30BaTh HadaabHBIC NpEACTaBICHUA O MHOKCCTBEC JEHCTBUTEIILHBIX YHCET I CpaBHCHUA,
OKpYTJICHHUA U BBIQHCHCHHﬁ, 1/1306pa>1<aTL JIECTBUTEIbHEIC YHCIa TOYKaMH Ha KOOp,Z[HH&THOfI HpHMOﬁ.

[IpuMeHsTh MOHATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHH, UCIONIb3YS
IpU HEOOXOJUMOCTH KaJIbKYJIATOP, BBIMOJHATH MPEeoOpa3oBaHUs BBIPAKEHHUH, COAEp)KAIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3aMMCcH OOJBIIMX W MAJIBIX YHCEI C INOMOIIBIO ACCATHUYIHBIX I[po6e1”4 U cTeneHel uucia 10.

AJiredpanyeckue BbIpaKeHUs

HpI/IMCHHTB INOHATHC CTCIICHU C ICJIbIM IIOKa3aTCJICM, BBIIIOJIHATH npeo6pa30BaHH;1 BBIpa)KeHHfI,
CoACpKAIMX CTCIICHHU C CJIbIM ITOKA3aTCICM.

BhINONHATE TOKAECTBEHHBIE TPE0OPa30BaHMs PAMOHANBHBIX BIPR)KEHUH Ha OCHOBE MPAaBUJI ACUCTBHIMA
HaJ MHOTOWJIEHAMU U anreOpanyecKuMu APOOSIMHU.

PackmanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOYKUTEIH.

[TpumensaTh peoOpa3oBaHusl BBHIPAKEHUN JUISI PELICHUS Pa3IM4YHBIX 337a4d U3 MATEMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEaJIbHON IIPAKTHUKHU.

YpaBHeHNS H HEPABEHCTBA



Pemrate nuHeNHbIE, KBapaTHbIE YPABHEHUS U PALIMOHAIIBHBIC YPABHEHHUS, CBOIAIIUECS K HUM, CUCTEMBI
IBYX yPaBHEHUH C JIBYyMs IEPEMEHHBIMHU.

[IpoBoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YMCJIE C IPUMEHEHUEM
rpaduuecKux MpeacTaBieHul (ycTaHaBINBATh, UMEET JI YPaBHEHHUE WIIM CUCTEMA YPaBHEHUH PELeHUs, eClI
HMMEET, TO CKOJIbKO, U IIpoyee).

[lepexonuth OT cioBecHOM (OPMYIUPOBKM 3afaud K €€ anreOpanyeckoil MoAenu C IMOMOUIBIO
COCTABJICHHS YPABHEHUS WJIM CUCTEMbl YPaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4
MOJIy4YEHHBIH pe3ybTaT.

HpI/IMeHSITL CBOMCTBA YHUCIOBBIX HCPABCHCTB IJId CpaBHCHUA, OLICHKH, pCIIATH JIMHEIHBIC HCpPaBCHCTBA C
OI[HOI71 nepeMeHHoﬁ n X CUCTEMbI, JaBaTh rpa(bnquKyIO HUIUIIOCTpAllUI0 MHOXKCCTBA peI_HCHI/Iﬁ HEPaABCHCTBA,
CUCTCMBbI HCPABCHCTB.

DOyHKIUH

[ToHnMaTh W UCMONB30BaTh (YHKIIMOHAJIbHBIC MOHATHS W S3bIK (TCPMHUHBI, CHMBOJIHYCCKHUEC
0003HaYEHHS), ONPEACIATh 3HAUeHHE (DYHKIIUHU 10 3HAYEHHIO apryMEHTa, ONPEICIATh CBOMCTBA (DYHKIHH T10
e€ rpaduky.

Ctpouth rpadHKH 3JIEMEHTAPHBIX QYHKIHIA BUIA:

y = k/X, y = X2, Y = X3,y = |x|, y = VX, OIIHCBIBATb CBOHCTBA YHCIOBOIl QYHKIHH IO €& rpaduKy.

K xoHIy 00y4enus B 9 kjacce 00yJaronuiics MOJy4UT CIETYIOIINE TPeIMETHBIC PE3yabTaThl:
Yucaa 1 BEIYMCJIEHUSA

CpaBHI/IBaTB " YIIOPpAAOYUBATH PALIMOHAJIBHBIC U UPPAUOHAJIbHBIC YU CJIA.

BemmonssTh apI/I(bMeTI/I‘ICCKI/Ie I[CI\/JICTBI/ISI C panMOHaJIbHBIMU YUCJIaMH, COUYCTasA YCTHBIC U IMMCbMCHHBLIC
HpI/IéMBI, BBIITOJIHATDH BBIYUCIICHUA C UPpPAUOHAJIIbHBIMU YU CJIIAMHU.

Haxonute 3HaueHus CTENeHeW ¢ LEIbIMM IOKAa3aTelssMA M KOPHEH, BBIYMCIATH 3HAYEHUs YHCIOBBIX
BBIPAKCHUM.

OKpyrJsTh AEWCTBUTEIBHBIC YNCIIA, BBIIIOJIHATD PUKUJKY PE3YJIbTaTa BEIYUCICHHM, OLIEHKY YMCIIOBBIX
BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemate nMHEVWHBIE WM KBaJpaTHbIE YpPaBHEHWS, YPABHEHUs, CBOJAIIMECS K HHUM, NIPOCTEHINNE
ApoOHOpaIOHaIbHbIE YPABHEHUSI.

Pemrate cucteMsl IByX JTMHEHHBIX YPaBHEHHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHUI, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemate TexcToBBIE 3adauM anreOpanyecKUM CIIOCOOOM € IMOMOUIbIO COCTAaBJICHUS YPaBHEHMS WIIU
CUCTEMBI IBYX YPABHEHU C IBYMs IEPEMECHHBIMU.



[IpoBOAMTH IPOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YMCJIE C IPUMEHEHUEM
rpaguuecKux MpeacTaBieHul (ycTaHaBINBaTh, UMEET JIM ypaBHEHNE WIN CUCTEMa YpaBHEHUH PELICHHUs, €CIIU
HMMEET, TO CKOJIbKO, U ITpoyee).

Pemrate nuHeliHBIC HCpaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA, I/1306pa)l(aTB pPE€IICHUE HEPaBCHCTB Ha
YHCI0BOM HpHMOfI, 3aIMChIBATh PECIICHUE C IIOMOIIBIO CUMBOJIOB.

PemraTte cucteMbl THHEHHBIX HEPAaBCHCTB, CUCTEMBI HEPABCHCTB, BKIIIOYAIOIIUE KBAAPaTHOC HEPABCHCTBO,
I/I306pa)KaTb pelIiCeHUC CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpSIMOfI, 3allMCbIBATh PCUHICHUC C IMMOMOIIBIO
CHMBOJIOB.

Hcnons3oBaTh HEpaBCHCTBA IIpH PEIICHUH Pa3JIMYHbIX 3a1a4.

DOyHKIUH

PacrioznaBath (QyHKIIMM HW3y4CHHBIX BHAOB. [loKa3piBaTh CXEMATHYECKH pACIONOXKCHHE Ha
KOOPJIMHATHOM TIOCKOCTU I'padukoB PyHKIUN

una: Y = KX,y =kx+ b,y =kix,y=ax2 + bx + c,y =x3,y = \/X, Yy = |X|, B 3aBucumocTu ot
3Ha4eHUH K0d()(HUIIMEHTOB, OIMCHIBATH CBOWCTBA (PYHKITHI.

Crpouth M u300pakaTh CXEMaTHUECKH TpaUKd KBAJAPATUYHBIX (YHKIWH, OMHCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (DYHKIUH 110 UX rpaduxam.

Pacrnio3HaBaTh KBajpaTUUHYIO (QYHKIMIO 110 GOpMYyJie, IPUBOIUTH IPUMEPHI KBaAPATUUHBIX (PYHKIUH 13
peasibHOM JKU3HM, (PU3UKH, TEOMETPHH.
YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacrnio3HaBaTh apupMeTHYECKYIO U TEOMETPUUECKYI0 IPOTPECCUH MIPH pa3HbIX CIIoco0ax 3aJaHMus.

BbINomHATE BBIUKCIEHUSI ¢ UCIIOIB30BaHUEM (POPMYJI N-TO WieHa apu(PMETUYECKON U TeOMETPUUYECKOM
MIPOrpeECCUi, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTb YJICHBI MOCJICA0BATCIIBPHOCTHU TOYKaMH Ha KOOp)II/IHaTHOI\/'I IIJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIIOBBIMH IOCIEA0BATEIbHOCTMU, B TOM YHUCIE 33/1a4d U3 peajbHOU
KHU3HH (C UCMIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHH).



YYEBHO-METOJINYECKOE OBECIEUEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

7 KJIACC Makapsiues FO.H., Munmrox H.I'., HemkoB K.WM. u apyrue; nox penakiueit TensikoBckoro C.A.
Anrebpa, 7 kitacc, AkimonepHoe obmectBo "M3narenscTBo "llpocenienne";

8 KJIACC MakapsiueB 10.H., Munmrok H.I'., Hemko K.M. u apyrue, Anrebpa, 8 kiacc, AKIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBermenuey;

9 KJIACC Makapserue H0.H., Munmiok H.I'., Hemkxos K.W. u npyrue; nox penakmueit TensikoBckoro C.A.,
Anrebpa, 9 kitace, AkinonepHoe obmectBo «M3aarenbcTBo «IIpocBereHuey;

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

7 KJIACC [Iunaktudeckuie Matepuaiibl o anreope ans 7 knacca/3BaBuu JI.M., Ky3nemosa JI.B., CyBopoBa
C.b., -M., IlpocBemenue, 2015r CamocTosiTenbHbBIE U KOHTPOJIbHBIE pabOTHI 1O MaTeMaTuke A 7 Kiacca/
Epmiosa A. I1., 'ono6opoarsko B.B., -M., Unekca, "015r.

8 KJIACC Jlunaktryeckue marepuaisl. Anredpa 8 kinace, B.1. J)Koxos, FO.H. Makapsraes, H.I'. Muniok, M.,

ITpocsemenue, 2018r. Tematnueckue tectsl. Anrebpa . 8 kmacc. FO.II. Hyauunun, B.JI. Kponrays, M.,
[Ipocsenienue, 2016r.

9 KJIACC Marematuka 9 xinace.OI'D, TumoBbie BapraHThI 3K3aMEHAITMOHHBIX 3a/IaHui 1o pepakiueit M. B.
Smenko.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHE

7 KJIACC https://resh.edu.ru/ https://uchi.ru/
8 KJIACC https://resh.edu.ru/ https://uchi.ru/

9 KJIACC https://resh.edu.ru/ https://uchi.ru/
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TEMATHYECKOE
IVNTAHUPOBAHMUE 7 KJIACC

Ne n/m HaunmMeHoBaHue pa3zesioB U TEM MPOrpaMMbl KonnuectBo yacos DneKkTpoHHbIE (LU(PPOBBIC) 00pa30BaTEIbHBIC PECYPCHI
Bcero| KontponbHbie paboThI
1 UYucna u BerurcieHus. PanyionanbpHble yncia 13 [[bubauoreka ITOK https://m.edsoo.ru/7f415b90]]
2 AnreOpanyecKkue BEIpaKCHUS 14 [[bubauoreka ITOK https://m.edsoo.ru/7f415b90]]
3 YpaBHEHHS U HEPABEHCTBA 10 [[bubauoreka ITOK https://m.edsoo.ru/7f415b90]]
4 Koopaunats! u rpaduku. OyHKIINN 12 [[bubauoreka ITOK https://m.edsoo.ru/7f415b90]]
5 [ToBTOpenue u 06oOIIEHUE 2 [[Bubnuoreka ITOK https://m.edsoo.ru/7f415b90]]
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 51
8 KJIACC
Ne /it HanmeHoBaHMe pa3/ielioB U TEM MPOTPaMMBbI KonnyectBo yacos DnekTpoHHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE PECYPCHI
Bcero|KonTpomnbHbie paboThI
1 Uucna u Beruricnenusi. KBagpaTHeie KOpHH 5 [[Bubnmoreka ITOK https://m.edsoo.ru/7f417af8]]
2 UYucna u BeraricneHusi. CTeneHb ¢ 1eIbIM ToKa3aTeleM 3 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
3 AnreGpanyeckre BeIpakeHus1. KBajpaTHbIid TpéXxduieH 2 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
4 AnreGpanyeckre BEIpaXeHUs. Anredpandeckas 1poob 5 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
5 VYpaBHeHUs 1 HepaBeHCTBA. KBajipaTHble ypaBHEHHUS 5 [[Bubnuoteka LIOK https://m.edsoo.ru/7f417af8]]
6 VYpaBHeHUs U HepaBeHCTBAa. CHUCTEMBI ypaBHEHUI 4 [[Bubnuoteka LIOK https://m.edsoo.ru/7f417af8]]
7 VYpaBHeHUs 1 HepaBeHcTBA. HepaBeHcTBa 4 [[Bubnuoteka LIOK https://m.edsoo.ru/7f417af8]]
8 ®Oynkiuu. OCHOBHbBIC TOHATHS 2 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
9 ®Oyuknuu. YucnoBbie GyHKIUH 2 [[Bubmmoreka ITOK https://m.edsoo.ru/7f417af8]]
10 [ToBTOpeHmMe U 06001IeHUE 2 [[bubnmoreka [TOK https://m.edsoo.ru/7f417af8]]
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
9 KJIACC
Ne /i HanmeHoBaHue pa3enoB U TEM MPOrPaMMBbl KommuectBo dacos DnexTpoHHbIe (ITUPPOBBIC) 00pa30BaTEIbHBIE PECYPCHI
Bcero| KontponsHbie paboThI
1 Uucna v BeIYHCIEHUS. J|eCTBUTENBHBIE YHCTa S [[bubnuroreka [TOK https://m.edsoo.ru/7f419d08]]
2 YpaBHEHHS U HEPABEHCTBA. Y PaBHEHUS C OJTHOM MEPEMEHHOMN 7 [[bubnuroreka [TOK https://m.edsoo.ru/7f419d08]]
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3 YpaBHeHUs 1 HepaBeHCTBAa. CUCTEMBI ypaBHEHHI 7 [[bubauoreka ITOK https://m.edsoo.ru/7f419d08]]
Ne n/m HaumeHoBaHue pa3fenoB U TEM MIPOrpaMMbl KonuuectBo uacos OnexTpoHHbIe (TU(pPOBBIC) 00pa30BaTEIbHBIE PECYPCHI
Bcero| KontponbHbIe paGoThI
4 YpaBHeHus 1 HepaBeHCcTBa. HepaBeHcTBa 8 [[bubauoreka ITOK https://m.edsoo.ru/7f419d08]]
5 OyHKIIMU 8 [[bubauoreka ITOK https://m.edsoo.ru/7f419d08]]
6 YucaoBbIe IIOCIEN0BATEILHOCTA 7 [[bubauoreka ITOK https://m.edsoo.ru/7f419d08]]
7 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIMsI 3SHAHU I 9 [[bubauoreka ITOK https://m.edsoo.ru/7f419d08]]
51

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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