MYHUITATIAJIbHOE OBIIIEOBPA3OBATE/ILHOE YUPEXXIEHUE
«CPETHSIS IIKOJIA Ne 45 I3EPJKMHCKOT'O PAMMIOHA BOJITOI'PAJIA»

PACCMOTPEHO COIVIACOBAHO YTBEPXIEHO
Ha 3aceganuy MO yuurenei 3am. aupekrop 1o YBP I[HpeKTog,/’\/\\;;;N
MaTeMaTHKH, WHPOPMATUKU U ,/ 90
bU3MKH 7

C.C. AkceHoBa H.H. lleBuenko
ITporoxkos Nel ot 02.09.2024 r. 02.09.2024 r.

IMPIWIOXEHHUE K OCHOBHOI OBPA30BATEJ/IbHOM IIPOI'PAMME
OCHOBHOI'O OBIIIEI'O OGPA30BAHHA
Pabouas nporpamma y4e6Horo npegmera «Aarebpa»
(ba3oBblii ypoBeHDb)

Knacc: 7-9

Yue6Hb1it rog: 2024/2025

PabGouas nmporpaMma cocraB/ieHa Ha OCHOBE
KoHcTpykTopa pa6ounx nporpamm

Bouarerpap, 2024



HHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma mo ydeOHOMYy mpenmeTy «AnreOpa» (0a30BbIi ypoBeHB) (IpeaMeTHas
obnacte «Marematuka U uH(pOpMaTHKa») (Hajlee COOTBETCTBEHHO — IporpamMma IO MaTeMaTuKe,
MaTeMaTHKa) BKJIIOYAET MOSACHUTEIbHYIO 3allUCKY, COAEpKaHUE O0y4YEHMs], IIJIaHUPYEMbIE PE3YyJIbTaThl
OCBOEHUS IPOrPaMMBI [10 MaTeMaTHKE.

IlosicHuTENnBbHASA 3aIIUCKA.

[Iporpamma mo anrebpe st ooydaronuxcs 7—9 kimaccoB pazpadborana Ha ocHoBe PI'OC OOO.
B mporpamme 1mo mareMaTHKE YYTEHBI MJCH M TIOJIOKEHUS KOHLEMIMH Pa3BUTHS MAaTEMaTHYECKOTO
obpazoBanus B Poccuiickoii @enepanmm.

Anrebpa sBISETCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOrO o00miero oOpa3oBaHus: OHa
o0ecrnieunBaeT U3y4yeHUe APYTrUx JUCIUILINH, KaK €CTECTBEHHO-HAYyYHOT0, TAK U TYMaHUTapHOTO IIUKJIOB,
e€ OCBOEHHE HEOOXOAMMO JUIsl MPOJOJKEHMs] oOpa3oBaHHUs W B IMOBCEIHEBHOW >XHU3HM. PaszBurue y
o0yyaroluXxcsi HAyYHbIX MPEICTaBICHUN O MPOUCXOXKIEHUH U CYITHOCTH airedpandeckux abCTpakiiuii,
croco0e OTpaKeHUsI MaTeMaTHYECKOW HAyKOH SIBICHWH M IMPOIECCOB B MPUPOAE M OOIIECTBE, POIH
MaTEeMaTHYECKOr0 MOJICIMPOBAHMS B HAYYHOM MO3HAHHUH U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAay4yHOTO MHUPOBO33PEHHS M KAYeCTB MBIIIJICHUS, HEOOXOOUMBIX JUIsl aJanTalid B COBPEMEHHOM
uuppoBoM obmiectBe. M3ydenue anredpsl obecriednBaeT pa3BUTHE YMEHHUs HAOII0JaTh, CPAaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUIEHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTh CBOU JCWCTBUS W BBIBOJIBI, (OpMYyIUpOBaTh yTBepxkaAceHUA. OCBOCHHE Kypca alreOpsl
o0ecrieyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIONIMXCS: OHH HCIIONB3YIOT JEAYKTUBHBIC U
WHIYKTUBHBIE pacCyXeHus, 0000IIeHIe U KOHKPETU3allnio, abcTparupoBanue u aHanoruw. OOyuenue
anredpe npernoaaraeT 3Ha4YUTeIbHbI 00bEM CaMOCTOSTEIBLHON JEATENIBHOCTH 00Y4aIOIINXCs, [I0ATOMY
CaMOCTOSITENILHOE PEIICHUE 3a]1a4 SBIISETCS peaau3anueil 1eaTeIbHOCTHOTO MPUHITUIA 00YYeHHUS.

B crpykrype mporpammbl yueOHOTo Kypca «AnreOpa» It OCHOBHOTO OOIIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJAEP)KATEIbHO-METOJUUECKUue JIMHUM: «Yucna ¥ BBIYUCICHUSAY,
«AnreOpanueckre BBIpAXKEHUs», «YpaBHeHHMs H HepaBeHCTBay, «Dynkmum». Kaxmas u3 3THX
COJIepKATENbHO-METOJUUECKUX JIMHUN pa3BUBaeTCsl Ha MPOTSHKEHUU TPEX JeT H3ydeHHs Kypca,
B3aUMOJICICTBYS C JpPYyrUMU €ro JuHUsMU. B Xone wu3yueHuss y4eOHOro kypca oOOydaromumcs
MPUXOJUTCS JIOTHUECKU PACCYKAATh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSA3M ¢ 3TUM
B MporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTUKH, ITPE/ICTABICHHbIE BO
BCEX OCHOBHBIX pazJieflax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME OBJIAJACHUIO
00y4arolMMUCSl OCHOB YHHUBEpCAJIBHOIO MaTeMaTHuecKoro sizbika. CopepikaTeabHOW U CTPYKTYpPHOI
0CcO0EHHOCTBIO Y4eOHOT0 Kypca «Anredpa» sABIsSeTCs €ro HHTETPUPOBAHHBIN XapakTep.

Copepxanve nuHUM «Yucna W BBIYMCIEHUS» CIYKUT OCHOBOHM NSl JalbHEHIIEr0 HM3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTMYECKOTO MBINUICHUS, (OPMHPOBAHUIO
YMEHHMS MOJIb30BaThCS alTOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIs TIOBCEIHEBHOW KM3HU. Pa3BuTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOI'O OOINEro oOpa3zoBaHM
CBS3aHO C pAlMOHAIBHBIMH M UPPAUUOHAIBHBIMU YHCIaMH, (HOPMUPOBAHHEM IPEJCTaBICHUH O
JeMCTBUTENIFHOM 4YHCIie. 3aBeplIeHHe OCBOEHHS YHCIOBOM JIMHMM OTHECEHO K CpeaHeMy oOuiemy
00pa3zoBaHMIO.

Conepxanue ByX aireOpanyuecKux JIMHUHA — «AsreOpandeckue BBIpaXEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CrocoOcTByeT (opMHupoBaHUIO Yy OOydalolUXCsl MaTeMaTHYecKOoro —ammnapara,
HE00XOAUMOTO JUIsl peIIeHUs 33a]]au MaTeMaTHKU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHe oOcHOBHOro o0O1iero o0pa3oBaHus y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMoOHANBHBIX BBIpXEHUH. AureOpa JeMOHCTPHUpPYET 3HAYEHHWE MAaTeMaTHKH KakK s3bIKa JUIs
MIOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENel, OMUCaHMs MPOIECCOB U SIBJICHUI peanbHOro mMupa. B 3amaun
o0y4eHus anredpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHSI, HEOOXOAMMOTO,
B YaCTHOCTH, JIIsl OCBOCHUS Kypca MH(POPMATHKHU, U OBJIaJICHUE HAaBbIKaMU JETYKTUBHBIX PACCYKICHUH.
[IpeoOpa3oBanre CUMBOJNBHBIX (OPM CIIOCOOCTBYET pPa3BUTHUIO BOOOpaXKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.



Conepxxanne (yHKIHOHAIBHO-TpapUUecKol JIMHUM HAIEJICHO Ha IOJydeHHe O0y4yaromUMUCs
3HaHUM 0 (QYHKIMAX Kak Ba)KHEHIIeH MaTreMaTHYecKoW MOJENH JUls ONMCAHWs U HCCIeOBaHUsA
pa3zHo0Opa3HBIX MPOIIECCOB U SIBICHUHM B mpupoae M odmiectBe. M3ydeHue marepuana CrocoOCTBYET
pa3BUTHIO y OOYyYarOIIMXCsl yYMEHHUS HCIOJIb30BAaTh PA3JIMUYHBbIE BBIPA3ZUTEIbHBIC CPEICTBA S3bIKa
MaTeMaTHUKd — CJOBECHBbIC, CHMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKIaa B (opmupoBaHue
IIPEJCTABICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH LUBWIN3ALUU U KYJIbTYpBI.

Cornacno ydeOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcs Y4eOHBIH Kypc «Aunredpa», KOTOPBI
BKJIIOYAET CJEIYIOIME OCHOBHBIE pa3/ieibl coxepkaHus: «Uuciaa ¥ BbIUUCIECHUS», «Anredpandyeckue
BBIPAKECHU», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Ymucna v BoIYMCTICHUS

JlpoOu OOBIKHOBEHHbBIE M JAECATHYHBIE, NEpexoa OT oJHOW (opMbl 3amucu Jpodel K Ipyroi.
[lonsATHE panMOHAIBPHOIO 4YHUCIA, 3allUCh, CPABHEHHUE, YIOPSAAOYMBAHUE PALUOHAIBHBIX YHUCE.
Apudmernueckue AeHCTBUSA € pallMOHAIBHBIMU YKcCIaMu. Perienue 3afay 3 peaibHONW NMPaKTHKH Ha
4acTu, Ha IpoOH.

CreneHb ¢ HaTypaJIbHbIM IOKa3aTesIeM: OIpelesieHHe, NpeoOdpa3oBaHue BBIPAXKEHUN HAa OCHOBE
OTIpeJIeNIeHus], 3aUCh OONBIINX YHcen. [IpoIeHThl, 3auch MPOLEHTOB B BUJE IpoOU U ApoOH B BHUE
IIPOLIEHTOB. TPy OCHOBHBIE 3a1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKH.

[IpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, YMCIIOBOE 3HAYCHHME BBIPDAKEHUSA C IIEpEeMEHHON. JlomycTuMmele 3HaueHUs
nepeMeHHbIX. [IpeicTaBieHue 3aBUCHMOCTH MEXIY BEJIHMYMHAMH B BHE (OpMYIbl. BeraucieHus mo
¢dopmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHMH, TOXAECTBEHHO PaBHbIE BBIPAKECHUs, IpaBUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEINCHHN, TpPaBWIA PACKPBITHS CKOOOK W TPUBEACHHUS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM.

Opnowiensl M MHorowieHsl. CreneHb MHorowieHa. Cl0XKEHHME, BBIUUTAHUE, YMHOXKEHUE
MHOTrowieHOB. DOpMyJIbl COKPAIEHHOTO YMHOXKEHHUs: KBaJpaT CyMMBI M KBaJpaT pasHocTH. PopMyia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUICHOB HA MHOYKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuUia MpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIIBHOCTh
YPAaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOW MEPEMEHHOMW, YUCIO KOPHEW JIMHEWHOrO YpaBHEHHs, PEILICHUE
TuHEeNHbIX ypaBHeHMH. CocTaBlieHHE ypaBHEHUM IO YCIOBHIO 3ajaud. PerieHue TEKCTOBBIX 3ajad C
[IOMOILBIO YPABHEHUIA.

JIuneiiHOe ypaBHEHUE C ABYMs IEpEMEHHBIMU U ero rpaduk. Cuctema ABYX JTMHEHHBIX ypaBHEHUN
C JByMs mepeMeHHbIMU. PerieHue cucreM ypaBHeHHMH cnocoOoM mojacTaHOBKH. [Ipumeps! pemieHus
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO CHCTEM YPABHEHUM.

DOyHKUMH

Koopaunara Toukn Ha npsMoi. UncnoBele MpOMEXYTKU. PaccrosHMe Mexny AByMs TOYKAMH
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronpHass cuctema koopamHaT, ocu OX m Oy. AlGcumcca W OpAWHATa TOYKH Ha
KOOpAMHATHOH miockocTu. Ilpumeps! rpadukoB, 3ajaHHbIX GopMynamu. UTeHne rpaguKoB peaabHBIX
3aBucumocteil. [lonstue ¢ynknuu. I'padux dynkmuun. CpoiictBa Ppynkumii. Jluneiinas pynkuus, e€
rpaduk. ['papux dynkuun y = [X|. [padudeckoe penieHne TMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yuciia 1 BbIYUCICHHUA

KBanpartuslit kopeHb u3 uncina. [lonarue o0 uppanuoHanbHoM ymciie. JlecaTnynbie TpUOIMKEeHUs
uppanroHanbHbIX uucen. CBoiicTBa apudMeTHUECKHMX KBaJpaTHBIX KOpHEH M HMX NpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCIECHUAM. [{eficTBUTENbHBIE YHCIIA.

Crenens ¢ 1enpIM IoKasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCa.

Anrebpandeckue BrIpaXeHUSIAJITeOpanyecKue BbIPasKeHust

KBanpaTHslil TpéXuiieH, pa3iaoKeHUE KBaPaTHOIO TPEXUIEHA HA MHOKHUTEIN.



Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanueckoi Apodu. CrokeHue, BBIYUTAHUE,
YMHOKEHUE, JIeIeHrne anredpandeckux apooeil. ParinonanbHble BoIpaKeHUS M UX IpeoOpazoBaHue.

VYpaBHEHMS U HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢opMmyrina KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHHM, CBOASIIMXCS K TMHEHHBIM M KBaZpaTHBIM. [IpocTeiimme 1poOHO-paiioHaIbHbIE YPaBHEHUSI.

I'padmueckas unTEpHpeTaIUs YPaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHUN
C IByMs IepeMeHHbIMU. [IprMepsl pelieHns CuCTEM HETMHENHBIX YPaBHEHUH € IByMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocodoom.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM IEpEeMEHHON. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHEHbIE HEPAaBEHCTBA C OJIHOM MepeMeHHON. CUCTEMBbI JIMHEHMHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

OyHKIMN DYHKIUT

[Tonstre ¢pynkmuu. OOIACTh ONMpeeICHIS U MHOKECTBO 3HaYCHHUH QyHKIIH. CriocoObl 3a1aHus
GbyHKIHi.

I'padux ¢ynkumu. Urenue cBoiictB ¢yHkumu no e€ rpaduky. [Ipumepst rpadukoB QyHKIHA,
OTPaXKAKOIUX PEAIbHBIE IPOLIECCHI.

OyHKIUH, ONUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO MPONOPIMOHATBHBIE 3aBUCUMOCTH, MX TpaduKH.
OynkuEn Y = X2, Y = X3, y = VX, y=|X|. ['padutdeckoe perienne ypaBHCHHH 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanonanbHele 4Kcia, uppalMoHaIbHbIE YHCIIa, KOHEYHbIC U OECKOHEUYHbIE JIeCITUYHBIE APOOH.
MHO€eCTBO JIeHCTBUTEIIBHBIX YHCEN, JEHCTBUTEIIbHBIE YUCIIA KaK OECKOHEYHbIE JIECATUYHBIE IPOOH.
B3aumMHO OJIHO3HAYHOE COOTBETCTBHE MEXK]Y MHO)KECTBOM JIEHCTBUTEIIBHBIX YHMCEI U KOOPAMHATHON
MIPSIMOM.

CpaBHeHuUe JIeHCTBUTENBHBIX YHCell, apupMeTHIeCKHe AeHCTBUS C NeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HaUE€HUE BEIMYMHBI, TOUHOCTh Mpubimxkenus. Okpyriaenue uucen. [Tpukuaka n
OIIEHKA PE3yJIbTaTOB BHIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOJSIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenune ypaBHEHMi, CBOJAIIMXCA K KBaJApaTHbIM. bukBagpaTHOe
ypaBHeHue. [IpuMepsl pelleHHsT ypaBHEHMH TPETbEM M YETBEPTOM CTENEHEHW pas3JIoKEHUEM Ha
MHOXUTENH.

Pemenue npoOHO-panMOHANBHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3a7ad  anreOpandecKum
METOAOM.

VYpaBHeHHeE ¢ IBYMs IEpEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JTMHEHHBIX YPaBHEHUM C
JIBYMs IIEPEMEHHBIMU. PerieHue cucteM ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH creneHu. ['paduueckas nHTEpHpeTas CHCTEMbl YPaBHEHHH ¢ ABYMS [T€PEMEHHbBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne NMHEMHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM. PellleHne CUCTEM JIMHEWHBIX HEPABEHCTB C
onHoOI mepemeHHoi. KBanpaTHeie HepaBeHCTBa. ['paduueckas mHTEprpeTanys HEPABEHCTB U CHUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

OyHKIMNDYHKIUT

KBangparuunas ¢pynkums, e€ rpaduk u cBoiictsa. [Tapabona, KoopAMHATH BEPIIMHBI TapaboJIbl, OCh
CUMMETpPHUH T1apaboIIbl.

I'padmxu Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTaa.

Uucnosble nociie10BaTeIbHOCTH YU CI0BBIE MOCIE10BATEIbLHOCTH H IIPOrPecCHu

[lonsiTHe YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHu€ MOCIEAOBATEIbHOCTU PEKYPPEHTHOU
dhopmymoit u popMyIoi N-To YseHa.



Apudmerndeckass U reomerpudeckas nporpeccur. @opmynbl N-ro YieHa apuPMETHUIECKOH H
reOMETPUYECKON MPOrpecCrii, CYMMBbI IEPBBIX N YJIEHOB.

N300pakeHne WIEHOB apU(PMETUYECKOH M TI'eOMETPUYECKON Mporpeccuid TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBINA U SKCITOHEHIHATBHBIN pOCT. C05KHBIE MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IPOI'PAMMBbI YUYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3y/IbTaThl OCBOCHHS ITPOrPaMMbl y4eOHOT0 Kypca «Anredpay XapakTepu3yroTcs:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpECAa K IPOLLIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHMKEHHSIM POCCUUCKHX MATEMAaTUKOB U POCCHUMCKOW MATEMAaTHUYECKOM ILIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpa:kKI1aHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO O00si3aHHOCTEH TpakJaHMHA W pealu3ald ero Ipas.,
MPEJICTABJICHAEM O MaTeMaTHYCCKUX OCHOBAaX (PYHKIIMOHWPOBAHUS PA3NIMYHBIX CTPYKTYp, SBIICHUH,
MpoLEeayp Tpa)KAaHCKOro oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HAayKH, OCO3HAHHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIbHOCTH YYEHOT0;

3) TpyAoBO€e BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YyaCTHE€ B PEIICHUMM MPAKTUYECKHX 33Ja4 MAaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYE€CKOT0 0O0pa30BaHUs Ha MPOTSHKECHUH BCEH KU3HU
JUIS YCIEIIHON MpodecCHOHANBbHOMN AesITeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUN, OCO3HAHHBIM
BBEIOOPOM W TIOCTPOCHUEM HHIUBUIYaTbHOU TPACKTOPUU OOPa30BAHMS W KU3HECHHBIX TUIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a7a4, pEIICHH, paCCYKICHUH, YMEHUIO BUJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpUEHTAIINEH B JAEATEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJICTABICHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJIbI U O0IIECTBA, TOHUMAaHUEM MaTeMaTHYECKON HAYKH KaK
chepsl YeTOBEUYECKOM JCSITEIIBHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JIJIsi Pa3BUTHS ITUBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKW U MAaTeMaTHYE€CKOM KyJIbTYpOW Kak CpEJICTBOM ITO3HAHMS MUDA,
OBJIQJIEHUEM MPOCTEUIIIMMU HABBIKAMH UCCIEI0BATEIIbCKON JEATEIIbHOCTH;

6) ¢usmueckoe BocnuTaHUe, (POPMHUPOBAHHE KYJIbTYPbl 30POBbSI U JIMOLHMOHAJIBHOIO
os1aromosyuus:

FOTOBHOCTBIO TPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B HMHTEPECAX CBOErO 3J0pOBbS, BEICHUSA
310poBOr0 oOpa3a XKU3HMU (3I0pOBOE TMHUTAaHHUE, COAIAHCHUPOBAHHBIM PEXKUM 3aHATUA W OTHbIXA,
perynspHasi pu3nuecKas akKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedIieKCHH, TPU3HAHHEM CBOETO
MpaBa Ha OMMUOKY U TAKOTO Ke TIpaBa APYTroro YeIOBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHUE:

OpUEHTAIlMe Ha TPUMEHEHHE MaTEeMaTWYeCKMX 3HAaHWWM IS peIIeHus 3amad B objactu
COXPAaHHOCTH OKPYKAIOLIEH CPEBI, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX ITOCHEACTBUMN
JUTSL OKPYIKAIOIEH Cpe/bl, OCOZHAHUEM TJIO0AIBHOTO XapaKTepa SKOJIOTHMUECKUX MPOOJIeM U MyTeH uX
peLICHUS;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUSAM COLMATBHOM M IPHUPOAHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSAX HEONPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Yy IPYTHUX JIHOJIEH,
pUOOpPETaTh B COBMECTHOM I€ATEIHHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;

He00X0IMMOCTHIO B (POPMHPOBAHUH HOBBIX 3HAHUH, B TOM uuciie GOpMYyIUpPOBATh UJIEH, TOHSATHS,
runore3sl 00 00BEKTax W SBICHHSIX, B TOM YHCIE pPaHEEe HEU3BECTHBIX, OCO3HABaTh AC(HUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMAThH CTPECCOBYIO CHUTYAIHIO KAk
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U eHCTBUsA, (POPMYIHPOBAThH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBIABJIATH U XapPaKTCPU30BATh CYHICCTBCHHLIC IIPU3HAKN MATEMATUICCKUX 06’beKTOB, HOHHTHﬁ,
OTHOLICHUHA MEXIYy MNOHATHAMM, (OPMYIUPOBATH OIpPECNICHUs IOHITUN, YCTaHABIMBATh
CYIIECTBEHHBIN MMPU3HAK KiacCU(UKALIUU, OCHOBAHUS sl 0000IICHUS 1 CPAaBHEHUSI, KPUTEPHUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTH M TPEoOpa3OBBIBATH CYKACHUS: YTBEPAHUTENBHBIE W
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/I€, YCJIOBHBIC;

BBISIBJIAITh MaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOpeuHs B (akrax,
JAHHBIX, HAOJIOJACHUAX UM YTBEPXKIEHUSAX, MpenigaraTb KpPUTEPUM JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JieJIaTh  BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIIOUEHHI 110 aHAJIOTUH;

pa3duparh JOKa3aTelIbCTBA MATEMAaTHUECKHUX YTBEPXKICHHWH (TIpsAMBIE M OT MPOTUBHOTO),
MPOBOJIUTh  CAMOCTOSITENIFHO ~ HECJIOXKHBIE — JIOKA3aTeNbCTBA MAaTEeMaTHYeCKHX (DaKToB,
BBICTPaMBaTh apryMEHTAllUI0, IPHUBOJAUTH IPUMEPHl U KOHTPHIPUMEPBI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CcrIOCOO pelieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJBKO BAPHAHTOB PELICHMS,
BbIOMpaTh HanboJee MOIXOAAMIUI ¢ YYETOM CaMOCTOSITEIbHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeiCTBHS.

WCIIOJIB30BaTh BOMPOCH KaK HMCCIIEIOBATEIbCKHI HMHCTPYMEHT MO3HaHUsSA, (HOPMYIHPOBATH
BOTIPOCHI, (PUKCHPYIOIIHE POTUBOPEUNE, TPOOIEMY, CAMOCTOSITEIIPHO YCTAaHABINBATH HCKOMOE
U JaHHOE, (OPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJIUTH 110 CAMOCTOSITEIIBHO COCTABIICHHOMY TUIAHY HECJIOKHBIA DKCIICPUMEHT, HEOOJIBIIIOE
HCCIIEIOBAaHKME M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, 3aBHUCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (POPMYIHPOBAaTh OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIOICHNUS, UCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTD MOJYYCHHBIX PE3ybTaTOB, BHIBOIOB
# 0000IIEHHI;

HpOFHOSI/IpOBaTI) BO3MOKXHOC paSBI/ITI/Ie npouecca, a TaKXXE BBIABUI'aThb Hpe}IHOHO}KeHI/ISI O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOUHOCTh HH(OPMALUU, JAHHBIX, HEOOXOIUMBIX ISt
pellIeHus 3a/1auH;

BbIOMpPATh, AaHAIM3HPOBATH, CHCTEMATU3UPOBATH M  HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3NUYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy MpeacTaBiIeHUS HHPOpPMAIMM U WUIIOCTPUPOBATh peEIIaeMble 3aJayu
CXeMaMH, AMarpaMMamMi, HTHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HAA&KHOCTh HMHPOPMALMHU MO KPUTEPHUSIM, MNPEAJIOKEHHBIM YUYUTEIEM MU
c(OpMyYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHA:

BOCIPUHUMATH U OPMYITUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMH OOIIECHHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXKaThb CBOK TOYKY 3PEHHsI B YCTHBIX M NMUCBbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PELIEHUs 3aJa4l, KOMMEHTHPOBATh MOJIYYEHHBIN pe3yibTar;



B XoAe OOCYXJeHHUs 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYKIA€MOH TEMbI, MPOOJIEMBI,
pelmaeMoi 3a/1aun, BhICKa3bIBaTh WCH, HAIICICHHBIC HA TIOUCK PEIICHUS, COMIOCTABISATh CBOH
CYXXJIEHUS C CYXJICHUSMH JIPYTUX YYaCTHUKOB JHMAajora, 0OHApYKUBATh Pa3InyMe U CXOICTBO
MO3UIIHNH, B KOPPEKTHOU opme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHSI,
NPEJCTABIATh PE3yNbTaThl PELICHHUS 33Ja4yH, SKCIEPUMEHTa, MCCIECJOBaHUs, NPOCKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3a7ad Mpe3eHTAlud U
0COOEHHOCTEH ayTUTOPHH;

MOHMMAaTh W HCIOJb30BATh IMPEHMYIIECTBA KOMAHIHOW M HHIUBUAYaJIbHOW pabOTHI IMpH
peneHnH yu4eOHbIX MaTeMaTHYECKHX 3a/ay;

MIPUHUMATH 11€7Th COBMECTHOM JIESITeIbHOCTH, IUTAHUPOBATH OPTaHU3aI[I0 COBMECTHOM PaboOThI,
pacrpenenath BUABI padoT, JOrOBapuBaThCs, OOCYXIaTh IMPOLECC U pe3ysibTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNOBHIX (opMax paboTshl (00CykIeHus, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIIOJHITH CBOK 4YacTh PadOThI U KOOPIUHHPOBATH CBOU JCHUCTBUS C
IPYTUMH 4WIEHAMH KOMAaHJIbl, OLIEHUBATh KAayeCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IIO
KpUTEPUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUA
Camoopranmszaums:

CaMOCTOSITEJIbHO COCTABJISATH IIJIaH, aITOPUTM DPELICHUS 3aJaud (UM €ro 4acTb), BbIOMpATh
Croco® pemeHuss ¢ Y4€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaLUH.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJaJIeTh CHOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ylibTaTa peLIeHus
MaTeMaTHYCCKOM 3a1a9Hu;
MIPENBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIpHM PEIIEHUM 33a4d, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HaNJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yJbTaTa JEATEIBHOCTH IIOCTABJICHHOW LIEIUM U  YCIOBUSAM,
OOBSICHATH MPUYHMHBI TOCTHKEHUS UM HEJOCTH)KEHUS LIeNIU, HAXOUTh OIIHUOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJBbTATHBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOIyquT CIEAYIONNE TPEIMETHBIC PE3YJIbTATHI:
Yucs1a ¥ BbIYUCICHUSA

BoimonHsATe, coderas yCTHbIE M NUCbMEHHbIE TPUEMBI, apupMeTHUYEeCKHe AeHCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxomuTh 3Hau€HUS YUCIIOBBIX BBIPAXKEHUN, NMPUMEHSATh PazHOOOpa3HbIE CIOCOOBI M MPHUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.
[lepexonuth oT oHON (HOPMBI 3amKcH YHUCeN K Apyroi (mpeoOpa3oBbIBaTh AECITUYHYIO JpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOBb).
CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHAJIbHBIE YUCIIA.

OxpyryisTh uncna.

BbINONMHATE TNPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCICHHMH, OLEHKY 3HAaYeHH YHCIOBBIX
BBIpAKEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOYKUTEIN HAaTypaJIbHbIX YHCEI.

Pemarp npakTUKO-OpUEHTHpPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOUIEHMEM  BEJIUYHH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMM, WHTEPIPETHUPOBATh PE3YJIBTAThl PEIICHUS 3a1ad C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHHsI



Hcnonp3oBarh anreOpanyeckylo TEPMHHOJIOTUIO U CHMBOJIMKY, MPHUMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MTPH 33JaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoimonusaTe npeoOpa3zoBaHHs LEJIOT0 BBIPAXEHUS B MHOTOWIEH MPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHA HA MHOTIOYWIEH M MHOTOWIEHAa Ha MHOTOYJIEH, IPUMEHSTH
(dbopMyIIBI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3oKEHWE MHOTOYJICHOB Ha MHOXHTENIU C MOMOIIbIO BBHIHECEHUS 3a CKOOKH
00IIero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (hOpMYIT COKPAIEHHOTO YMHOKEHUSI.

[IpumensTh npeoOpa3oBaHMs MHOTOWIECHOB JUJISl PEHICHMs] Pa3IMYHbIX 3aJa4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnonb30BaTh CBOIMCTBAa CTENEHEH C HATYpPaJIbHBIMHU [OKazaTelsIMH Uil IpeoOpazoBaHus
BBIPa)KCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nuHeNHbIE ypaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHS [TPaBUiIa IEPEX0AA OT UCXOIHOIO
yYpaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepATh, ABISETCS JIM YUCIO0 KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl Map YUCEN, SBISIONIMXCA PEUICHHEM JMHEWHOTO YPaBHEHHUS C JBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPJUHATHON IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHS C ABYMs MEPEMEHHBIMHU,
MOJIB3YSICh TPAaUKOM, IPUBOIUTH PUMEPHI PELICHUST YPABHEHUSI.

Pemath cucteMbl IBYX TMHEWHBIX YpPaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocTaBidTh U pemath JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHMH IO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIN pe3yibTart.

DOyHKIUH

N3006paxaTh Ha KOOPIUHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpUHATAM, JIY4H,
OTPE3KH, MHTEPBAJIbL, 3aIIUCHIBATh YUCIIOBbIE IPOMEKYTKHU Ha anreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM TUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAWHATaM, CTPOUTH Tpaduku
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBI0 (PYHKIMA H3BECTHBIC 3aBUCHMOCTH MEXAY BEIHUYMHAMHU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuil crnocod TMpeACTaBIEHUS W aHajdu3a HHPOpMAllUM, W3BJIEKATh W
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPAPUKOB pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 kj1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucia 1 BbIYUCTICHUA

Hcnonb30BaTh HayaJIbHbBIE MPECTABIECHUS O MHOYKECTBE JE€HCTBUTENIbHBIX YUCEI JIsl CPAaBHEHUS,
OKPYTJICHUS ¥ BBIYUCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha KOOPIUHATHOM MPSIMOH.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCIOJIB3YS MPU HEOOXOAUMOCTH KalbKYIATOP, BRIMOITHITH TPEOOpa30BaHusl BBIPAKECHUN, COACPKAIINUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHEH.

Vcnonb30BaTh 3amucy OONBIIMX W MaJbIX YUCEN C MOMOILIBIO JECITUYHBIX IpoOel U creneHen
yucna 10.

Auaredpanyeckne BbIpaKeHHA

[IpuMeHsTh MOHSATHE CTENEHU C LIEJbIM MOKa3aTeleM, BhIMOIHATh NpeoOpa3oBaHusl BBIPAXKEHUH,
COJIEpIKaIIMX CTENEHU C LENBIM [IOKA3aTEIIEM.

BeInonHATE TOXAECTBEHHBIE MPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAXKEHUN HA OCHOBE IPABHII
JEHCTBUI HaJl MHOTOYWICHAMH U allreOpandecKuMH IpOOsSMHU.

PacknanpiBate KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensTh MpeoOpa3oBaHUs BBIPAKEHUN IS PEIICHHs] PA3TUYHBIX 33]a4 W3 MaTeMaTHKU,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.



YpaBHeHHS U HEPABEHCTBA

Pewate nuHeiHbIe, KBaJApaTHbIE YPAaBHEHUSI U PAllMOHAJIbHBIE YPABHEHMS, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauTh mpoOCTEHIIME HMCCIEIOBAHUS YPAaBHEHMM M CUCTEM YpaBHEHMH, B TOM YHCIIE C
IpUMEHEHHEeM TpaduyecKux MNpeacTaBieHuil (yCTaHAaBIUBaTh, MMEET JM YpPaBHEHHE WM CHCTEMa
YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTh OT cIoBeCHOW (OPMYIHMPOBKH 3a7aud K e€ anreOpandeckol MOJENU C MOMOIIBIO
COCTABJICHUS] YPABHEHUS WJIM CUCTEMbI YPaBHEHUM, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJIYYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLICHKH, pEIIaTh JIMHEIHBIE
HEPaBEHCTBA C OJHOHN MEpPEeMEHHOW M HX CHUCTEMBI, JaBaTh IrpapuyecKyro WILIIOCTPAIMIO MHOXKECTBA
peuIeHui HepaBEeHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUH

[Tonumatrh W MCHONB30BaTh (PYHKIIMOHAIBHBIC TMOHSATUS M SA3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HAYCHHS), OINpPENeNATh 3HaYeHHe (YHKIMHM IO 3HAYCHUIO apryMEHTa, OIpPENesiTh CBOWCTBA
¢byHKIMH Mo e€ rpaduKy.

Ctpouts rpaduky dJIeMEHTAapHBIX PYHKIUH BUIA:

y =kIX, y=x2,y =x3,y = |X|, y = VX, OIIHCBIBATh CBOICTBA YHCIOBOI byHkun no e€ rpaduky.

K xonity 00yuenus B 9 kijiacce 00y4aromuics MoayquT CIEIYIONME TPEAMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YHOPSAJOYMBATh PALlMOHAJIbHBIE U UPPALIMOHATIbHBIE YUCIIA.

BoimonusaTe apudmeTHueckue EHCTBUS C pallMOHAJIbHBIMU YHUCJIAMH, COUYeTash YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUSI C UPPALMOHATIBHBIMU YU CIIAMHU.

Haxonuth 3HaueHHs] cTeneHeld C LEeIbIMM IIOKA3aTeIsIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryATh NENUCTBUTENBHBIE YHCIIA, BBINOJIHATH NPUKUIKY pPE3yjbTaTa BBIYMCIEHUM, OLEHKY
YHCJIOBBIX BBIPAXKECHUH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE ypaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HUM, IpocTeuiine
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cucTemsl IByX JTMHEHHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHH,
B KOTOPBIX OJIHO YPAaBHEHHE HE SIBIISECTCS JIUHEHHBIM.

Pemarp TekcTOBBIE 3a/1aun aNreOpanyecKuM CIIOCOOOM C MOMOILBIO COCTaBJICHUS YPAaBHEHUSI N
CUCTEMBI IByX YPAaBHEHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBOoNUTE MpOCTEHIIME HMCCIEIOBAHMS YPAaBHEHMM M CUCTEM YypaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEeM TIpaduyecKux MpeacTaBieHuil (yCTaHaBIUBaTh, MMEET JM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH pellleHusl, €ClIu UMEET, TO CKOJIBbKO, U IIpoYee).

Pemiate nuHeiHbIe HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, M300paXaTh pelIeHNe HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemarp cucTeMbl JIMHEHWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAJIpaTHOE
HEPaBEHCTBO, N300paXkaTh PeIlIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBaTh PEIICHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMYHBIX 3a/au.

DyHKUMH

Pacno3naBath (QyHKIMM H3y4eHHBIX BHAOB. [lOKa3bpIBaTh CXEMaTHYECKH pPAacloOXKEHHE Ha
KOOPJMHATHOM TuTocKoCTH rpadukoB ¢pyHkimii Buma: Y = kX, y = kx + b,y =k/x,y=ax2 + bx +c,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHMI KOI)(HUIMEHTOB, ONMHUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth u M300paxarb cXxeMaTHYECKH rpaUKHU KBAaJPAaTHUHBIX (PYHKIMI, OMHUCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKITUH 1O UX Tpadukram.

Pacnio3naBath KBajpaTH4yHyIO0 (QYHKIHIO 1O (hopMmyse, MPUBOAUTH MPUMEPbI KBaJPATUYHBIX
GbyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.



YucnoBbie NOCTIEA0BATEIBLHOCTH U NPOrPeccun

Pacrio3naBath apupMeTHYECKyI0 U TEOMETPUUECKYIO ITPOrPECCUU IPU Pa3HBIX coco0ax 3aJaHus.

BBIMONHATE  BBIYMCICHHUS C HCIOJNB30BaHHEM (GOpMyaT N-TO wieHa apUPMETHYECKOH W
F€OMETPUYECKON ITPOrPECCUil, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IE€HBI MOCIEI0BATEIPHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YMCIOBBIMHM IIOCIEJOBATEIBHOCTSAMHM, B TOM YHCIE 3aJa4yd W3
peanbHOM JKU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATEILHBIC
padoTbI padoThI pecypceb
1 Ypcna u BeIUKCIICHUS. PanuoHanbpHEIe o5 1 bubnunoreka LIOK
qrciaa https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
2 AJrEOpaNeCcKue BLIPAXCHH 27 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 Y PABHCHHS! H HEPaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
4 Koopaumatst u rpaguici. dynxiun 24 . https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
S [TosTopenme i 0bodmenne 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pa30BATEIBHBIE
padoThI padoTsbI pecypebi
bu6numoreka [IOK
1 Yucna u Berunciaenus. KBaaparHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Berauciienns. CTEeHb ¢ eJIbIM 7 bubnuorexa [JOK
HoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIpaKCHUS. 5 1 bubnnorexa [JOK
KBanparHbiii TpEXUIcH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKre BhIPaKCHHUS. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
ypaBHCHHA https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps:/m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 DyHKIHH. OCHOBHEIE MORATHS > https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o Dymkipi. Huciospie dyricimn o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 Hostoperne n 06obmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




9 KVIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Y HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/mm Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘IGCKI/Ie 0BpA30BATEIBHBIE
padoThI padoThI pecypesl
1 Uucna u Beruncienus. JlelcTBUTENbHEBIC 9 bu6mmoreka [IOK
qucia https://m.edsoo0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7£419d08
bu6mmorexa [IOK
> DyiciH 16 . https://m.edsoo0.ru/7f419d08
bu6nmoreka [JOK
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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