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MHOACHUTEJBHASA 3AIIUCKA
IIporpamma mo mpeameTy «Auredpa» mas 7-9 KiIaccoB Ha YPOBHE OCHOBHOrO 00IIero o0Opa3oBaHHUs

COCTaBJICHA C YUETOM CIIEAYIOMINX HOPMATUBHO-METOINIECKUX JOKYMEHTOB!

— (¢enepanbubIM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit @eneparm» ot 29.12.2012 Ne 273-D3 (axTyanbHast
penakuus);

— mpukazoM MmunncrepcrBa npocsemenuss PO or 31.05.2021 Ne 287 «O6 yrBepxknenun ®I'OC ocHOBHOTO
o0rmiero o6pa3zoBaHms» (aKTyallbHAs PEIAKITUs);

— mpukazoM MunucrepcTBa npocsemeHus P@ or 18.05.2023Ne370 «O6 yTBepxaeHun (enepaibHOl OCHOBHOM
0011e00pa3oBaTeNbHON MTPOrpaMMBI OCHOBHOTO 00IIeT0 00pa3oBaHUs (aKTyalbHAs PEeIaKIns);

— mpukazoM MunuctepcTBa npocemeHust PO ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka opranuzanuu
U OCYIIECTBICHHsI 00pa3oBaTENbHON AEATEIFHOCTH MO OCHOBHBIM 00IIe00pa3oBaTeNbHBIM IporpaMMaM —
00pa3oBaTeIbHBIM MPOrpaMMaM HAa4albHOTO OOIIET0, OCHOBHOTO OOIIET0 U CPeTHEro O0IEero 00pa3oBaHuUs
(axTyanpHas penakmus);

— npukazoM MuHuctepcTBa mnpocBemieHus Poccuiickoir ®Penepanmu ot 22.01.2024 Ne31 «O BHeceHuu
W3MCHCHUI B HEKOTOphIC MNpuKasbl MuHHCTEpCTBa 00pa3oBaHuss W Hayku Poccuiickoii Denepanuu u
MunuctepctBa mpocBemienuss Poccuiickoit ®Denepannu, kacaommxcs (eaepanbHbBIX TOCYIapCTBEHHBIX
00pazoBaTeIbHBIX CTAHAAPTOB HAYATHLHOTO OOIET0 00pa30BaHUI M OCHOBHOTO O0ITIETO 00pa30BaHUs»;

— mpukazoM MuHucTepcTBa TpocBemeHns Poccuiickoir ®emeparmu ot 01.02.2024 Ne 62 «O BHEceHHH
U3MEHEHUN B HEKOTOphle NpuKka3bl MuHHcTepcTBa mpocBeiieHus Poccuiickoit denepaiinu, Kacaromuecs
(denepanbHbIX 00pa30BaTENBHBIX IPOrPaMM OCHOBHOTO OOIIEro 00pa3oBaHUS U CPEIHEro OOIIero
00pa3oBaHUsY;

— (enepanpHpIM TIEpedYHEM YUEOHHMKOB, PEKOMEHIYEMBIX K WCIIONB30BAHUIO TIPU pealn3aldd HWMEIOIIX
TOCYyIapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTENbHBIX MPOTPAMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero oOIIero 00pa3oBaHusy, YTBEPKACHHBIN MpruKkazoM MuHucTepcTBa npoceenieHus PO ot 21.09.2022
No 858(akTyanpHas pefaKiys);

— CII 2.4.2.3648-20 «CaHuTapHO-3IHIEMUOJIOTHIECKHE TPeOOBaHMS K YCIOBHSAM M OpTaHW3allii OOydeHUs B
0011e00pa3oBaTENbHBIX YIPEXKISHIUSIX» (TIOCTAaHOBICHHE | JTaBHOTO TOCYAapCTBEHHOTO CAaHWUTApHOTO Bpada
P® ot 28.09.2020 Ne 28);

— CanlluH 1.2.3685-21 «['urueHnuecKkue HOPMATUBBI U TPEOOBAaHHUA K OOECIEUEHUIO O€30MacHOCTH U (MIIH)
0E3BpPEIHOCTH I YeJioBeKa (aKTOPOB Cpelbl OOMTaHUs» (TOCTAaHOBJICHHUE [JIaBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpada P® ot 28.01.2021 Ne 2).

[IporpamMma BKITFO9aeT B ce0sl CICAYIONINE PA3ICITb:

1) copeprkanue y4eOHOTO MpeaMeTa;

2) mIaHupyeMbIe Pe3yIbTaThl H3YICHUS y4eOHOTO TIpeaMeTa;

3) TeMaTHYEeCKOE IUIAHUPOBAaHKME C yKa3aHHEM KOJIMYECTBA YacOB HA OCBOCHHE KaXKIOH TEMbI U BO3MOKHOCTHIO

ucnojinzoBanus DOP/IIOP.

[IporpamMa mo anrebpe Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHs COCTAaBIeHAa C ydeToM paboueit
nporpaMmmsl Bociutanust MBOY «Koxopesckas COLLD».
[legaror MokeT peamu3oBaTh BOCIHUTATENBHBIA MOTEHIIMAN €T0 COBMECTHOW C JETBMH JIEATEILHOCTH

CIIETyIOINM 00pa3oM:

— YCTaHaBIMBATh JIOBEPUTEIBHBIE OTHOIICHHUS MEXITY YUUTEIEM U YICHHKaMH, CIOCOOCTBYOIINE TTIO3UTHBHOMY

BOCHPHUSATHUIO YUAIIUMUCS TPEOOBaHUI U MPOCKO YUNTEINS, aKTUBU3AIIMU MX TI03HABATEIBHOM NI TEIIbHOCTH;

— moOYXIaTh MIKOJLHUKOB COOJIIONIATh HA YPOKE OOIIEIPHHATHIE HOPMBI MOBEIEHUS, MpaBUiIa OOIIEHUs CO

cTapmuMu (YIUTEISIMH) U CBEPCTHUKAMH (IIKOJIILHUKAMH);

— TpUBJIEKAaTh BHUMAaHUE IIKOJHHUKOB K IIEHHOCTHOMY AacleKTy H3y4YaeMblX Ha YpOKE SBJICHUH,

OpTaHU30BBIBATH PA0OTY JIETel C CONMANBHO 3HAYNMON HH(opMaIel — 00CyKIaTh, BEICKa3bIBaTh MHEHHE;

— HCTIOJIB30BaTh BOCIHUTATEIbHBIC BOSMOKHOCTH COJICPIKaHHS YUeOHOTO MpeMeTa Yepe3 JEMOHCTPAIMIO IETSIM

MIPUMEPOB OTBETCTBEHHOT O, TPAXKIAHCKOTO ITOBEACHHUS, TIPOSBICHUS Y€IIOBEKOIIOOHS U JOOPOCEpACIHOCTH;

— TMPUMEHATH Ha YpPOKE WHTEPAKTHUBHBIC (POPMBI paOOTHI: WHTEIUIEKTYalbHbIE WIPHI, JUJAKTUYSCKHN Teatp,

JMCKYyCCHH, pabOThI B apax  ap.;

— OpraHu30BBIBaTh MIEPCTBO MOTHUBHPOBAHHBIX M DPYIUPOBAHHBIX OOYYAIOMIMXCS HAJ MX HEYCIHEBAIOIIUMHU

OJTHOKJIACCHUKAMH;

— WHHIMUPOBATH U MOJICPKUBATH UCCIIEIOBATENLCKYIO JeSITEBHOCTD ITKOJILHUKOB.

OBIIAS XAPAKTEPUCTHUKA YUYEBHOT' O IIPEJIMETA «AJITEBPA»

[Iporpamma 1o anre6pe Ha ypOBHE OCHOBHOT'O 0011ero 00pa3oBaHMs COCTaBlIeHa HA OCHOBE TPeOOBaHUH K
pe3ysbpTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM mporpaMmel, npeactasieHHbx B PI'OC OO0, a takxke Ha
OCHOBE XapaKTePUCTHUKH TUIAHUPYEMBIX pE3yJIbTAaTOB TyXOBHO-HPABCTBEHHOT'O pPAa3BUTHS, BOCIUTAHHUA U
colyanu3aluy o0y4arouuxcs, IpeAcTaBlIeHHON B (enepanbHoil pabodei nporpaMmMe BOCIIUTAHUS.



[Mporpamma no anrebpe pa3zpaboTaHa C LENbIO OKa3aHHs METOIUYECKOI IMOMOIIM YYUTEII0 B CO3IaHHU
pabodell mporpaMmbl MO ydeOHOMY TpenMmery, AaéT MpPEACTaBICHUE O LeNsX O00pa3oBaHMs, Pa3BUTUS H
BOCIIMTaHMs, OOy4aroUIMXCsS Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CPEACTBAMHU YYeOHOTO IpeaMeTa,
omnpezaenseT 00s3aTeNbHY0 (MHBAPHAHTHYIO) YacTh COJCPIKAHHUS MPOTPAaMMbI MO BEPOSTHOCTH M CTATHCTHKH.
[MporpammMa 1o anreOpe yCTaHABIMBACT pacHpelelieHue 00s3aTeIbHOTO MPEIMETHOTO COJECp)KaHHs IO rojgam
00y4eHHs1, TIOCIEeIOBATEIBHOCTh X M3YUCHHUS C YYETOM OCOOCHHOCTEH CTPYKTYpBI alreOpbl, MEKIPEIMETHBIX
CBsI3ell anreOpbl ¢ CoJCpPIKaHUEM YUeOHBIX MPEMETOB, H3y4aeMbIX Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus,
¢ y4€TOM BO3PACTHBIX OCOOCHHOCTEH 00YUYarOIHXCS.

NEJU N3YUEHUS YYEBHOTI'O ITPEAMETA «AJITEBPA>

Llenbro n3ydeHust Kypca anreOpsl B 7-9 kilaccax sIBISICTCS  pa3BUTUE BBIYUCIUTENBHBIX H  (HOpMaibHO-
OTCPATUBHBIX AITeOPanvecKuX YMEHHUIl 10 YPOBHS, MO3BOJISIOIIETO YBEPEHHO HCIIOJIB30BaTh UX MPHU PEIICHUH
3aj1a4 MaTeMaTUKH U CMEKHBIX MPEAMETOB ((DU3UKH, XUMUH, OCHOBBI HHPOPMATHUKHU U BHIYUCIUTEILHON TEXHUKU
M Jp.), YCBOCHME ammapaTa YpaBHCHHIl W HEPAaBCHCTB KaK OCHOBHOTO CpEICTBa MAaTeMaTHYECKOTrO
MOJICTTMPOBAHUS MIPUKIIAIHBIX 33/1a4, OCYIIECTBICHHE (PYHKIIMOHATBHOM MOATOTOBKH HIKOJIEHHKOB.

MECTO YUEBHOTI'O ITPEIMETA «AJITEBPA» B YYUEBHOM IIVIAHE
OO1ee 9nCIIO YacoB, PEKOMEHAOBAHHBIX U M3y4eHus anreopsl — 306 dacoB: B 7 kimacce — 102 gaca (3

gaca B Hezenmo), B 8 kiracce — 102 gaca (3 gaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B Heelmo).
1. COJAEPKAHHUE YYEBHOI'O IIPEJMETA

7 KJIACC

Yuciia 1 BIYUCICHUA

JpoOu OOBIKHOBEHHBIE W JCCATUYHBIC, MEPEXO/] OT OAHOW (OpMBI 3amucH Apodeit k apyroi. [lonsTue
PalMOHATIBHOTO YKCIIa, 3aIMCh, CPABHEHHUE, YIIOPSAOUNBAHAE PATUOHAIBHBIX YHCENl. ApUPMETHUECKUE JeHCTBHS
C pallMOHAJIBLHBIMU YMCIaMy. PerieHne 3a1a4 U3 peanbHON MPaKTHKH HA YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJelicHHe, NpeoOpa3oBaHUE BBIPAKCHHH Ha OCHOBE
OTIpeleNICHHs, 3aiCh OONbIIMX unces. [IporeHTsl, 3an1ch NPOLIEHTOB B BUAE APOOH U ApOOH B BUJE MPOLIECHTOB.
Tpu OCHOBHBIE 3aja4X Ha MMPOLIEHTHI, PEIICHHE 337a4 U3 pealbHON MPAaKTUKH.

IIpMeHeHne NpU3HAKOB AETUMOCTH, Pa3loKEeHHE Ha MHOKUTENH HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM 4HCIIE IPsMas 1 00paTHAs IPONOPLUUOHAIEHOCTH.

AuireGpanyeckue BbIpaskeHUs!

[lepemeHHBIE, YKMCIIOBOE 3HAYEHHWE BBIPAXKEHUs C NEPEMEHHOH. JlomycTHMble 3HauyeHUs NEPEMEHHBIX.
[IpencraBienne 3aBUCHMOCTH MEXAY BeIMYMHAMH B Buie ¢opMmynsl. Beruucnenus mno ¢opmynam.
[IpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHHUH, TOXKJECTBEHHO paBHbIE BBIPAKEHHS, MPpaBuia NpeoOpa3oBaHUs CyMM
W TIPOU3BEICHUH, NIPaBUIIa PACKPBITHS CKOOOK U MPHUBEACHUS OAOOHBIX CaracMblIX.

CBoJCTBa CTENEHH C HATYPAIbHBIM IIOKA3aTENIEM.

OpHounens! 1 MHorowieHsl. CreneHb MHOrouieHa. ClI0K€HHE, BBIYMTAHUE, YMHOKEHHE MHOTOYJICHOB.
@opMyssl COKpAIIEHHOT0 YMHOXKEHHA: KBaApaT CyMMBI M KBaJapaT pa3sHOCTH. PopMyia pa3HOCTH KBaJpaTOB.
Pa3nosxeHne MHOrO4JIEHOB HA MHOXKHTENH.

YpaBHeHNs M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHS, IIpaBUiia IPeoOpa30BaHysl ypaBHEHUS, PABHOCHIILHOCTD yPaBHEHUH.

JIuneliHOe ypaBHEHUE ¢ OJHOM MEPEeMEHHOM, YACIO KOPHEN JUHEHHOro ypaBHEHUS, PELICHUE JTHHEHHBIX
ypaBHeHH#. CocTaBlIeHHE YPaBHEHUH MO YCIOBUIO 3a1aui. Pelenne TEKCTOBBIX 3aa4 ¢ IOMOIIBIO yPaBHEHUI.

JluneiiHOe ypaBHEHHE C ABYMs IepeMeHHbIMH M ero rpaduk. Cucrema ABYX JMHEHHBIX ypaBHEHHUH C
IBYMS TIepeMEHHbIMH. PelieHne cucteM ypaBHEHHMH CIOCOOOM MOACTAaHOBKU. [IpuMepbl pemieHus TEeKCTOBBIX
3a/1a4 C TIOMOLIbI CUCTEM YPaBHEHU.

DYyHKUNHU

KoopanHara Touku Ha mnpsMoi. YMCIIOBbIE IPOMEXKYTKH. PaccTossHMe MexAy JABYMsI TOYKaMH
KOOPJHMHATHOH NPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. AOciucca ¥ OpAMHATA TOYKHM Ha KOOPIHMHATHOM
riockocTy. [Ipumeps! rpadukoB, 3anaHHbX Gopmynamu. Urenue rpadukoB peanbHbIX 3aBucumocTeid. [loHsTHE
obyukimu. I'paduk pynxuun. CoiictBa dyHkiwmii. Jluneitnas ¢yukius, eé rpaduk. ['paduk GyHkimu y = |X|.
I'padmyeckoe penienne TMHEHHBIX YPaBHEHUN M CHCTEM JIMHEHHBIX YpaBHEHUH.

8 KVIACC
Yncna v BHIYUCTEHUS



KeagpatHeiii kopeHb u3 umcna. [loHaTne 00 uppanuoHANBHOM dHcie. JIeCATHYHBIE MPUOIMKEHUS
HppanuoHaibHbIX ynces. CBolicTBa apu()METHICCKUX KBaJPAaTHBIX KOPHEH U UX MPUMEHEHUE K peoOpa30BaHUI0
YUCJIOBBIX BBIPQXXCHUH U BHIYUCICHUAM. [IeiICTBUTENBHBIC YK CIIA.

CreneHs ¢ 1eBIM IMoKa3aTeneM U e€ cBoiicTBa. CTaHmapTHAS 3aMKCh YHCTA.

Auaredpanveckue BbIpasKeHHUS

KBagpatHblil TpEXUIIEH, pa3ioKeHUE KBAAPATHOIO TPEXWICHA HA MHOKUTEIIH.

Anrebpamdeckas npodb. OcHOBHOE CBOHMCTBO anreOpamdeckor mpobu. CrokeHWe, BBIYUTAHUC,
YMHOXCHHE, JICJICHHE alreOpandeckux apodeii. ParmonanbHbIC BRIpOKEHHUS U UX MTPEOOpa30BaHUE.

YpaBHeHMsI U HEPABEHCTBA

KBanpatHoe ypaBHeHuMe, (opmyna KoOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenwue
YpaBHEHUH, CBOISIINXCS K TMHEHHBIM U KBaJlpaTHBIM. [IpocTeiine npoOHO-parimoHaIbHble YPaBHEHHS.

I'padmyeckas wHTEeprpeTanusi ypaBHEHWH C IBYMsS NEpPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMS IepeMeHHBIMU. [IpruMeprl pelieHus: CUCTEM HETMHEWHBIX YPABHEHUH C IBYMs TEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEHCTBA W MX CBoWcTBa. HepaBeHCTBO € OJHOM mNEpeMEHHON. PaBHOCHIBHOCTB
HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHON. CHCTEMBbl JTWHEHHBIX HEPABEHCTB C OJHOM
TepEMEHHOM.

DYyHKUNHU

[onstne ¢yHkumn. OOnacTh ONpeneneHus W MHOXKECTBO 3HaueHWH (QyHkuuu. CrocoOsl 3agaHus
GyHKIHH.

I'padux ¢yakumuu. Yrenue cBoiictB ¢yHkuuu mno e€ rpaduky. [Ipumepbl TpapukoB QYHKIHA,
OTpaXKaIOLUX PEalbHbIC IPOLECCHI.

OyHKINUK, ONMKCHIBAIOIIME MPSAMYIO M OOPAaTHYH MPONOPIMOHAIBHBIC 3aBUCUMOCTH, HMX TI'padUKH.
Oyukun Y = X2, y = X3, y = VX, y=|X|. ['paduueckoe pemmenne ypaBHEHHIA 1 CUCTEM yPABHEHHIA.

9 KJIACC

Yucsaa v BbIYMCICHUS

PanyonanpHble uMciaa, WppalMOHANBHBIC YHWCIIA, KOHECYHBbIE M OECKOHEUHBIC JICCSITHYHBIC ApoOH.
MHOKECTBO NECHCTBUTEIBHBIX YHCEN, NCHCTBUTEIBHBIC YUCIIA KaK OCCKOHEUHBIE JCCATHYHBIC npoOu. B3zaumHo
OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEN U KOOPJAUHATHOW MPAMO.

CpaBHEHHE JCHCTBUTEIBHBIX YHCEN, apU(PMETUICCKUE NSHCTBYSI C ICHCTBUTEIILHBIMH YU CIAMHU.

Pa3mepr 00bEKTOB OKPYIKAIOIIET0 MUPA, IITUTEIHHOCTE IIPOIIECCOB B OKPYIKAIOIIEM MHUPE.

[MpubmmkéHHOE 3HAYCHHUE BEJIMYMHBI, TOUHOCTh NpuOimxkeHus. Okpyrienue uucen. [Ipukujaka u oleHKa
pe3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHMsI U HEPaBEeHCTBA

JIuneiinoe ypaBHeHue. PelieHrue ypaBHeHUH, CBOASIIUXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pernenue ypaBHEHHH, CBOIANIUXCS K KBaJpaTHBIM. bHKBagpaTHoe ypaBHEHUE.
IIpuMmeps! pelieHns ypaBHEHUHM TPEThEl U 4YETBEPTOI CTENIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemmenue aqpoOHO-paliMOHANIbHBIX YpaBHEHHMIA. PellieHue TeKCTOBBIX 3a/1a4 ajire0pandecKuM METOIO0M.

YpaBHeHHe ¢ IByMs TIepeMEHHBIMU U ero Tpaduk. Pernrenne cuctem AByX JIMHEHHBIX YPaBHEHHIA C IBYMS
NepeMeHHbIMU. Perienue cucteM ABYX ypaBHEHUH, OHO M3 KOTODPBIX JIMHEMHOE, a IPYyroe — BTOPOM CTEIEHHU.
I'padmyeckas uHTEPIIpETANINS CUCTEMBI YPaBHEHUH C IBYMS MTEPEMEHHBIMH.

Pemenne TekCTOBBIX 337249 anreOpandeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOICTBA.

PemieHre nuHEHHBIX HEPABEHCTB C OJHON MepeMeHHOU. Perienue cucteM JTUHEHHBIX HEPABEHCTB C OJHOM
nepemeHHoi. KBanparHeie HepaBeHcTBa. ['padmyeckas mHTepripeTanusi HEPaBEHCTB W CHCTEM HEPABEHCTB C
JIBYMS IEPEMEHHBIMH.

DYyHKUNHU

KBanparnunas ¢ysaknms, e€ rpaduk u cpoiicTBa. [lapaboma, KOOpAWHATHI BEpIIMHBI Mapadoibl, OCh
CUMMETPHUH 1apaboIb.

I'padmku dyskiwmit: y = kx, y = kx + b, y = k/x, y = x3, y = X, y = x| , u ux cBoiicTsa.

YucsioBble MOC/I€10BATEILHOCTH M IPOTrPecCuu

[lonsiTe 4KMCIOBOH MOCIENOBATEIHLHOCTH. 3a/laHUE IOCIIEOBATEIBHOCTH PEKYypPEeHTHOU (HopMyIloil u
(hopMyIoii N-ro YieHa.



Apudmernyeckas © reoMmeTrpuueckas mnporpeccud. @opMynsl N-ro  WwieHa apuUPMETUYECKOW H
FEOMETPUUYECKOMN MPOTrpecCUil, CYMMEBI IEPBBIX N YWICHOB.

Nzo0paxeHne 4ieHOB apu(PMETHYECKOW W TECOMETPUYECKOW MPOTPECCHi TOYKaMU Ha KOOPIAWHATHOW
IIOCKOCTH. JIMHEHHBINA U SKCITOHEHITHATBHBIN POCT. CI0KHBIC POIICHTEHI.

2. INIJTAHUPYEMBIE PE3YJIbTATbBI U3YYEHUS YYEBHOI'O IPEJMETA

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHUS IPOrPaMMBI YIEOHOTO Kypca «ANredpay XapaKTepu3yoTcs:

1) naTpuoTHYecKoe BOCIINTAHME:

MIPOSIBJIEHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOLLIEHHEM
K JIOCTHXXEHHUSM POCCHUMCKHX MAaTeMaTUKOB M POCCHUICKOW MaTeMaTHYeCKOM IIKOJIBI, K HCIOIb30BAHHUIO 3THUX
JOCTIDKEHHH B IPYTMX HayKax W MPHUKIAAHBIX chepax;

2) rpaxIaHcKoe M JyXOBHO-HPaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA M peajii3alldd ero IMpaB, MPEACTaBICHHEM O
MaTeMaTHYECKHX OCHOBaX (YHKIHOHHPOBAHUS PAa3IUYHBIX CTPYKTYp, SBJICHHH, MPOLEAYp TPakJaHCKOTO
oOmecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCY)KICHHMIO 3THYECKUX MpPOOIEM, CBS3aHHBIX C
MIPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHUH HAayKH, OCO3HAHMEM BaKHOCTH MOPAIBHO-3THYECKHUX MPHUHILHUIIOB B
JIEATEIIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIIUTAHME:

yCTaHOBKOﬁ Ha aKTHUBHOC Yy4YaCTHUC B PCHICHUU IMPAKTHYCCKHX 3adaq MaTeMaTHYEeCKOM HaIlpaBJICHHOCTH,
OCO3HAaHHEM BAXKHOCTH MAaTEeMaTHYeCKOro o00pa3oBaHMs Ha MPOTSDKEHHMH BCEH JKM3HM Ui yCIIEIIHOW
npodeCCUOHANBHON NESTEIbHOCTU U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M IOCTPOCHUEM
WHAWBUAYATbHOH TPAaeKTOpUKM 0O0pa3oBaHUs M JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HHTEPECOB H
00IIIeCTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHSTHIO MaTeMaTHYECKHMX OOBEKTOB, 3aiad,
pEILIeHNH, pacCyKICHUHN, YMEHHIO BUIETh MATEMAaTHIECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUSL:

OpHEHTAllMell B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOIBI M OOIIECTBA, TIOHUMAaHUEM MAaTeMaTHYECKON HAyKH Kak c(epsl
YEJIOBEUYECKON JEATENBHOCTH, ATANOB €€ pa3sBUTHA M 3HAYMMOCTH U1 Pa3BUTHS LMBHIN3ALUH, OBIIAICHHEM
SI3BIKOM MaTEMATHKH U MaTEMaTHYECKON KyJIbTYPOH KaK CPEICTBOM IO3HAHUSA MUPA, OBJIAJICHUEM ITPOCTEUIINMHU
HaBBIKaMH HCCIIE0BATENBCKON NEATENBHOCTH;

6) ¢usuyeckoe BocnUTAHMEe, (POPMUpPOBAHHE KYJbTYPbl 3A0POBbSI M JIMOLUOHAJIBHOIO
0J1aromoJry4ms:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTHYECKHE 3HAHUS B MHTEpEcax CBOETO 310POBBS, BEACHHUS 30POBOIO
o0pasa XHu3HM (34OpPOBOE NMHUTaHHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHUH M OTIbIXa, PeryisipHas Quznyeckas
aKTHUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBBbIKA pedIEKCHH, NPU3HAHWEM CBOEro MpaBa Ha OMIMOKY M TaKOro e
IpaBa JIpyroro 4ejIoBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHNE:

OpHeHTaHHeﬁ Ha MNPUMEHCHHUEC MATCMAaTHYCCKHX 3HAHUH e pelIeHUA 3ajiad B obiact COXPAaHHOCTHU
OKpY>Karollle Cpejibl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH WX BO3MOKHBIX IOCIEICTBUM I OKpYKarolen
Cpe/Ibl, 0CO3HAHMEM II00aJIHHOT0 XapaKTepa IKOJIOTHIYECKUX MPOOJIeM U MyTeil UX pelIeHus;

8) ajanTanua K M3MEHAOIMMCH YCJIOBUAM COUATBLHOI U MPUPOAHOI cpeabl:

TOTOBHOCTBHIO K }IeﬁCTBHHM B YCJIIOBHAX HeOHpeﬂeHéHHOCTI/I, IMOBBIICHUIO YPOBHA CBOEM KOMITIETEHTHOCTH
Yyepe3 MPaKTHUECKYIO ACSITEIHHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIIOJIEl, MpHoOpeTaTh B COBMECTHON
ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKU U KOMIICTCHIIUN U3 OIIbITa APYTUX;

HEOOXOJMMOCThIO B (POPMUPOBAHWM HOBBIX 3HAHWK, B TOM uYuclie (HOPMYIMPOBATH WJEH, TOHSTHS,
TUIIOTE3BI 00 OOBEKTAX W ABJICHUAX, B TOM YHUCJIC paHEC HCU3BCCTHBLIX, OCO3HABATb He(i)I/IIII/ITBI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIIMIO0 KaK BBI3OB,
TpeOYIOMMA KOHTPMEpP, KOPPEKTUPOBATh NPHUHUMAEMBIEC PEIICHUS W NeUCTBHs, (GOPMYyIHpPOBATH U OIICHUBATH
PHUCKH ¥ TIOCIIEACTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/ibHBIC YHHBePCcaJbHbIC yYeOHbIe NelCTBHSA
ba3zoBrble JJornueckne geicTBUA:

BBEIIBISITH W XapaKTepU30BaTh CYMIECTBEHHBIE TPH3HAKA MaTeMaTHYeCKHX OOBEKTOB, ITOHITHIA,
OTHOIICHUHN MEXIy MOHATUSIMH, (OPMYJIMPOBATH ONPEICICHUs MMOHATHI, yCTaHABIUBATE CYIICCTBEHHBIH
MPU3HAK KIACCUPUKAIINU, OCHOBAHUS JUIsi 000OIIECHNS U CPABHEHUS, KDUTEPHHU TIPOBOJIMMOTO aHAIIH3A;
BOCIIPUHUMATh, (POPMYJIHPOBATh W TPeOoOPa3OBBIBATh CYXKICHHS: YTBEPIUTCILHBIC W OTPHUIATEIIBHBIC,
eAMHUYHbBIE, YACTHBIE U OOIIHe, yCIOBHEIE;

BBISIBJISITH MaTEMAaTHYSCKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOpeuMs B (aKTax, JTaHHBIX,
HaOJIIOJICHUSIX W YTBEPXKJICHUSAX, TMpejiaraTh KPUTCPUU Ui BBIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHL;

JICNIaTh BBIBOJIBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUYCHHIA,
YMO3aKJIFOUEHHI TI0 aHAJIOTHH;

pa3bmpaTrh JOKa3aTenbCcTBa MaTEeMAaTHYECKHUX YTBEPIKACHWH (MpsAMBIE M OT MPOTHBHOTO), MPOBOAMTH
CaMOCTOSITEIbHO HECIOXKHBIE J0Ka3aTeNbCTBA MAaTeMaTHUECKHX ()aKTOB, BBICTPAHBATh apryMEHTAIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBEIBATh COOCTBEHHBIC PACCYK/ICHHUS,

BEIOMpaTh croco0 perieHus yaeOHOW 3ajayu (CpaBHHMBATh HECKOIBKO BapHUAHTOB pEIICHHS, BHIOMPATH
HanboJIee MOIXOIAIMINN C YIETOM CaMOCTOSITENTFHO BEIICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBarejibCcKue AeHCTBUS .

WCTIONB30BaTh BOMPOCH KaK HCCIENOBATENbCKANA WHCTPYMEHT TO3HaHUs, (opMyIMpoBaTh BOIPOCHI,
¢duKcHpyOIHe TNPOTHBOpEYHE, MNpOOJIEMy, CAMOCTOSTEIBHO YCTAHABIMBAaTh HCKOMOE U JaHHOE,
(bopMHupOBaTH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIINIO, MHEHHE;

OPOBOJUTH TI0 CaMOCTOSITENIFHO COCTAaBJICHHOMY IUIaHY HECJIOXKHBIM OKCIIEPUMEHT, HEOONbIIoe
HCCIIC/IOBAHNE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOH;

caMocCTOsITeThHO (hopMyIHupoBaTh 000OIIEHUS W BBHIBOJBI 1O PE3yjbTaTaM MPOBEAEHHOTO HaOIIOACHUS,
HCCJICIOBAHUS, OLICHUBATh IOCTOBEPHOCTh MOJIYUCHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIICHU;
MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIIBUIAaTh MPEAINIOJI0KEHHS O €0 Pa3BUTHH B
HOBBIX yCIIOBHSX.

PaGora ¢ unpopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(OPMAIIMHY, TaHHBIX, HEOOXOAUMBIX JIsl pEIICHHs 3a1auH;
BBIOMpATh, aHATU3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIMIO Pa3IHMYHBIX BUIOB U
(dhopM npeCTaBIICHUS;

BBIOMpATh (OpPMY MpPEACTaBICHUS HHPOPMAIMU M WUIIOCTPUPOBATh pelIaeMble 3aadud CXEMaMH,
JarpaMMaMu, HHOU TpaduKoil U X KOMOMHAIMSIMU;

OLICHWBATh  HAA&KHOCTh  HMHPOPMAIMM  TI0  KPUTEPUSAM,  NPEUIOKSHHBIM  YYUTEIEeM  HIIH
copMyITMPOBaHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHUBHBIEC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHU C YCJIOBHSMH M LENSMH OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS T10
X0y pelleHHs 3aaui, KOMMEHTHPOBATh [TOJyUCHHBIN pe3yIbTaT;

B X0/ie 00CYKJIEHUs 3a/1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKAaeMOM TeMbl, IPOOIeMbl, pelaeMoi 3a1auy,
BBICKa3bIBaTh WJIEH, HAllCJICHHBbIE Ha IIOMCK PELICHHUsS, CONOCTABISATH CBOM CYKICHUS C CYXICHHAMHU
IpYTUX Y4YacTHUKOB [uajora, oOHapy>KMBaThb pas3jiMuue M CXOJICTBO MO3ULMHA, B KOPPEKTHOU (opme
(hopMynHpOBaTh Pa3HOIIACHUS, CBOH BO3PAKEHUS,;

MIPEICTABIATh PE3yNbTaThl PEIIeHHUS 3aJadud, SKCIEPUMEHTa, MCCIEAOBaHUs, MPOEKTa, CaMOCTOSTENHHO
BBIOMpATH (popMaT BRICTYIIIEHHS C yYETOM 3ajad IPE3CHTAIMN U OCOOCHHOCTEN ayAUTOPHN;

MOHUMATh W HCHOJNB30BaTh NPEUMYIIECTBA KOMAaHIHOW W HWHIUBHIYaJdbHOM pabOTBl NpU pELICHUH
y4eOHBIX MaTEeMaTHIEeCKUX 33/1a4;

OPUHUMATh 1ENlb COBMECTHOW [ESTENbHOCTH, IUIAHUPOBATh OpPraHU3alMI0 COBMECTHOH pPadoTH,
pacrnpenensiTh BUIbI padoT, JOrOBapUBaThCs, 00CYKIATh MIPOLECC U pe3yabTaT padoThl, 000011aTh MHEHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMmax padoThl (00CYXJeHHs, OOMEH MHEHUSMH, MO3TOBBIE HITYpMBI U
JpyTHE), BBIIONHATH CBOIO 4acTh pabOThl M KOOPAWHUPOBATH CBOM ACWCTBHUS C IOPYTMMH YICHAMH
KOMaH[bl, OIICHUBAaTh KA4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMH B3aUMOJIEHCTBHSL.



PeryasiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeliCTBHUSA
Camoopranuszanus:

—  CaMOCTOSITEIBHO COCTAaBIIAThH IJIaH, allTOPUTM PEIICHUsS 3aj1add (WIH €ro 4acTh), BBIOMpATh CHOCO0
pemieHnss ¢ y4€TOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ YIETOM HOBOM HH(OpMAIIUH.

CaMOKOHTPO/Ib, SMOLIMOHATbHbIN UHTEJJIEKT:

—  BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U Pe3ybTaTa pelieHrs MaTeMaTHYeCKOH
3a/1a4m;

— MpenBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IPH PEUIEHUH 3a/1ayl, BHOCUTh KOPPEKTUBHI B
JIeSITENIbHOCTh Ha OCHOBE HOBBIX 00CTOSTENBCTB, HAWACHHBIX OIIUOOK, BBISBIICHHBIX TPYAHOCTEH;

— OLEHHMBAaTh COOTBETCTBUE pe3yjbTaTa NCATEIbHOCTH IOCTABICHHOW IETU MU YCIOBHUSIM, OOBSICHATH
MPUYHMHBI JOCTHKEHUS WK HEJOCTIKEHHS [IeNTH, HAXOIUTh OINOKY, 1aBaTh OLIEHKY MPUOOpeTEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIbTATBI

K xoHuy o0yuyeHust B 7 Ki1acce 00y4yaroIuiics MOIYUUT CIEeIyIONIIe IPEeAMETHbBIE PE3YIbTaThl:

Yucsa 4 BbIYUCTCHUS

BeimonuATh, coueTas ycTHbIE W NHCbMEHHbIE NMPHUEMBI, apupMeTHIeCKHe ACHCTBUSA C PallOHAIbHBIMU
YHCIaMU.

HaxonuTs 3Ha4eHUS YUCIIOBBIX BRIPa’KEHUN, IPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI M MTPUEMBI BEIYUCICHUS
3HAYEHUI JPOOHBIX BBIPAKEHUM, COAEPKAILUX OOBIKHOBEHHBIE U AECATHYHBIC IPOOH.

[lepexomuTe OT OmHON (GOPMBI 3amuCH YHCed K APYyroi (MpeoOpa3oBHIBATH NECATHYHYIO APOOL B
O0OBIKHOBEHHYTO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSIOYUBATH PALMOHAIBHBIC YUCTIA.

OKpyryiaTh yucia.

BBINONHATE NPUKHUIKY M OLEHKY pe3yjbTaTa BBIYMCICHHWM, OLCHKY 3HAYEHMHA YMCIIOBBIX BBIPAYKECHUM.
BEIMONHATE JEHCTBUS CO CTETEHSIME C HATYpaTbHBIMH MTOKa3aTEIsMH.

[TpuMeHsITh TpU3HAKYU ETUMOCTH, Pa3I0KeHUE HA MHOKHUTEIH HATYPAIbHBIX YHCEIL.

Pemate MPaKTUKO-OPUCHTUPOBAHHBIC 3a7a4H, CBSI3aHHBIC c OTHOIICHUEM BEJINYNH,
MPONOPLMOHANBHOCTBIO BEJHYUH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YNbTaThbl pelieHHs 3aAad ¢ Y4ETOM
OrpaHUuYEHHH, CBSI3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Aaredpanveckue BbIPasKeHHUSA

Hcnonp3oBaTh anreOpanyeckyio TEPMHUHOJIOTHIO M CHMBOJIMKY, IPHUMEHSATh €€ B TPOIECCEe OCBOEHUS
y4eOHOTo MaTepHania.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPAXKEHUH MPHU 33/IaHHBIX 3HAUYEHHSIX TEPEMEHHBIX.

BrimonHsaTe mpeoOpa3oBaHus ENOro BBIPAKEHHS B MHOTOWICH TMPHUBEJCHHEM IMOJOOHBIX CJaraeMbix,
PACKPBITHEM CKOOOK.

BEIMONHATS YMHOKEHHE OJIHOWIEHA Ha MHOTOWIEH U MHOTOWICHA Ha MHOTOYICH, PUMEHSTH (POPMYIIBI
KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IoKeHNE MHOTOWIEHOB Ha MHOXKHUTENIHM C IOMOIIBIO BBIHECEHHUS 3a CKOOKH OOIIero
MHOXHTEJS, TPYNIUPOBKYU CIIAraeMbIX, MPUMEHEHHS (POPMYJI COKPAIIEHHOTO YMHOKECHHSI.

[MpumensTh mpeoOpazoBaHUsi MHOTOWICHOB JUIsl PELICHUS PAa3IMYHBIX 3a/lad M3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 peallbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMU MOKA3aTENIIMH U IPe0Opa30BaHUs BBIPAKEHHH.

YpaBHeHNs M HEPABEHCTBA

Pemate nuHeliHble ypaBHEHHS C OJHOM TNEPEMEHHOM, NMPUMEHssS NpaBHja IEpPeXxoAa OT HMCXOIHOTO
ypaBHEHUS K paBHOCHIILHOMY eMy. [IpoBepsiTh, SBJIsI€TCS JIM YUCIIO KOPHEM ypaBHEHHUSL.

[IpumensTs rpaduyeckne METOIbI PH PEILICHUN JINHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupate mpuMepHI Iap YKCel, SBISIOMINXCS PELICHHEM JIMHEHHOTO YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.

CTpouth B KOOPIAMHATHOW MJIOCKOCTH IpadUK JUHEHHOTO YpaBHEHHUS C ABYMsI IEPEMEHHBIMH, MOJb3YSACh
rpadMKOM, IPUBOANUTH IPUMEPBI PELICHUS YPaBHEHHS.

Pemate cucteMsl AByX JTMHEHHBIX YpaBHEHH C IByMs IEPEMEHHBIMH, B TOM YHCJE TpadUuecKH.

CocraBnare M pelaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHMH IO YCJIOBHUIO 3alayH,
HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a41 MOIY4YEHHBIH Pe3ybTaT.

DOyHKINH



Uzo0pakaTb Ha KOOPOMHATHOM NPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, Iy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIC IPOMEXKYTKH Ha adreOpandeckoM si3bIKe.

OTMeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHU 10 3aJaHHBIM KOOpAWHATaM, CTPOHUTH TpaduKu JTHHEHHBIX
¢ynkuunii. Ctpoutsb rpaduk GyHKImu Y = [X|.

OnuceiBaTh C¢ MOMOLIBIO (YHKUMH HM3BECTHBIC 3aBHCUMOCTH MEXIY BEIHYMHAMHU: CKOPOCTh, BpeMs,
paccrosiHue, [IeHa, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHne QyHKINH 1O 3HAYCHUIO €€ apryMEHTa.

[lonumare rpaduveckuii cnoco0 TpeAcTaBieHUs ¢ aHajdu3a HMHQOpMAalWMM, W3BJIEKaTb H
WHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPHUKOB PEATBHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xonuy o0y4yenust B 8 kiacce oOyyaromuiicst MOTY4UT ceIyIONIIe IpeAMETHBIC Pe3yIbTaThl:

Yucuaa v BbIYMCJICHUS

Hcnonp3oBaTh HauyanbHBIE NPEACTABICHUS O MHOXKECTBE JAECUCTBUTENBHBIX YHCEN Uil CpaBHEHUS,
OKpYTJICHUsI U BBIYHUCIICHUH, U300pakaTh IeHCTBUTENBHBIEC YKCIa TOYKaMH Ha KOOPIWHATHOW TPSMOH.

[TpumensTh noHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOAWTH KBaJpaTHbIE KOPHU, WCHOIB3Ys
pU HEOOXOAUMOCTH KalbKYJATOP, BHIIOTHATH NPEOOpa30BaHuUs BEIPRKEHHI, CONEPKAIIUX KBaIpaTHBIE KOPHHU,
HCIIONb3Ys CBOMCTBA KOPHEN.

Hcmonp30BaTh 3amucu OOJBITUX W MAJIBIX YHCEIT C TIOMOIIBIO ACCATHIHBIX Ipo0eit u crenenei uncma 10.

Anredpandeckune BbIpasKeHHUsI

[IpuMeHsTh MOHATHE CTENEHH C LEIbIM [OKa3aTeseM, BBINOJIHATH NPEOOpa30BaHUS BBIPAXKEHUI,
COJEepKaIMX CTEIEHH C 1IeTIbIM ITOKa3aTeJIeM.

BrImonmHATE TOXKAECTBEHHBIE MPEOOPa30BaHUs PAIOHAIBHBIX BBRIPAKEHU Ha OCHOBE MPABHII JIEHCTBHIA
HaJl MHOTOWJICHAMH U alT€0pandecKUMH JIPOOSIMHL.

PackiansiBaTh KBagpaTHBIH TPEXWIEH HA MHOXKUTEIH.

[IpumensTe npeoOpa3oBaHusl BRIPAKECHUN [UISL PELICHUsS PAa3IHYHBIX 33Jad U3 MaTEeMaTHKH, CMEXHbIX
MIPEIMETOB, U3 PealbHON MPAKTHUKH.

YpaBHeHMs1 U HepaBeHCTBA

Pemate nuHelHbIe, KBaApaTHBIE YPAaBHEHUS M PallMOHANbHBIE YPaBHEHUS, CBOAAILIMECS K HUM, CUCTEMBI
IBYX YpaBHEHUH ¢ ABYMsI I€PEMEHHBIMH.

[IpoBonuTh mpocTeHiline UCCIENOBAHNS YPABHEHUN M CUCTEM YpaBHEHUM, B TOM UYHCJE C NPUMEHEHUEM
rpadUUecKuX MpeacTaBiICHUil (yCTaHaBINBAaTh, UMEET JIM YPaBHEHUE WM CUCTEMa ypaBHEHUI PELICHUS, €CIH
HMMEET, TO CKOJIBKO, U TpoYee).

[lepexomuTe OT cioBecHOW (OPMYITHUPOBKMA 3amadn K e€ anreOpanvdeckoidl MOAENTH C IIOMOIIBI0
COCTaBJICHHUS YPAaBHEHHs WJIM CUCTEMBbl YPaBHEHHH, NHTEPHPETHUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H
MOJTyYEeHHBIN pe3yJIbTar.

HpI/IMeHﬂTL CBOMCTBA YMCJIOBBIX HEPABCHCTB JJId CpaBHCHUA, OLICHKHU, PCIIATH JIMHEWHBIE HEPABCHCTBA C
OJTHOH TIEpPEeMEHHON M WX CUCTEMBI, JIaBaTh IpaUuecKyl0 WILTIOCTPAIMI0 MHOXKECTBA PEIICHHH HEpPaBeHCTBA,
CHUCTCMbI HEPABCHCTB.

DYyHKUNHU

[NoHnMatp 1 UCTONB30BaTh GYHKIIMOHANBHBIC TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHEe 0003HAYCHNS),
OTIPEIeIISATh 3HaYeHNE (PYHKIIMHU 110 3HAYSHHIO apTyMEHTa, OTPEJIeNIsITh CBOMCTBA PYHKIMH 1O €€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX GYHKLIUH BUAA:

y=kix,y = X2,y = X3,y = ||, y = VX, ouchiBaTh CBOMCTBA YHCIOBOI (PYHKIHH [0 &8 rpaduKy.

K xoHuy o0yuyeHust B 9 ki1acce oOyyaromuiicst MOTYYUT CIEIyIONINe IPEAMETHbBIE PE3yIbTaThl:

Yuciia u BIYUCIEHUSA

CpaBHUBATh U YHOPSIOYMBATH PALMOHATILHBIE U HPPALOHAJIBHBIE YHCTIA.

BrimmoaaTe apI/I(bMeTI/IT-IeCKI/Ie )IefICTBHSI C palfMOHAJIBHBIMU YUCJIaMM, COY€Tasd YCTHbIC M IMHCbMCHHBLIC
HpI/IéMI)I, BBITIOJIHATH BBIYUCIICHUA C UPpPALIUOHAIILHBIMHU YU CIIaMU.

HaXOJII/ITI) 3HAUEHMUs CTENEHEH C OCJIBIMU TIOKAa3aTCiIsIMU U KOpHGfI, BBIYUCIIATH 3HAYCHUA YHNCIIOBBLIX
BBIPAKECHUM.

OprrHHTB JICI‘/’ICTBI/ITGHI)HI)IG 4uncClia, BBIINIOJHATh NPUKUAKY pE3yJibTaTa BBIHHCHCHHﬁ, OIICHKY YHCJIOBBIX
BBIPAKECHUM.

YpaBHeHHs M HEPpAaBEHCTBA

Pemarp nuHeiiHble W KBaJpaTHBIE YpaBHEHWS, ypaBHEHUs, CBOIAIINECS K HUM, MpocTeimue apoOHO-
panyoHalIbHBIE YPAaBHEHHS.

Pewate cucreMbl IByX JIMHEWHBIX YPABHEHUH C JBYMsI [IEPEMEHHBIMU M CUCTEMBI [IBYX YPABHEHUH, B
KOTOPBIX OJTHO YPAaBHCHHUE HE ABJISACTCA JIMHEUHBIM.



Pemate TekcTOBBIE 3amauM anreOpanvecKuM CIIOCOOOM C TOMOLIBIO COCTABJICHUS YpPaBHEHUS WIH
CHCTEMBI JIByX YPaBHEHHUH ¢ ABYMS EPEMEHHBIMU.

[IpoBoauTh mpocTeiine UcCIeN0BaHUS YPaBHEHUH U CUCTEM YpaBHEHHUI, B TOM YHCIIE C IPUMEHEHHEM
rpadUUecKuX MpeacTaBiIeHUl (yCTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa ypaBHEHHUI PEIICHUs, eciu
HUMEET, TO CKOJIBKO, U TIpoYee).

Pemate nuHelHbIE HepaBEHCTBA, KBaApaTHBIE HEPaBEHCTBA, H300pa)kaTh peIIeHHE HEPaBEHCTB Ha
YHUCJIOBOM IPSIMOM, 3aIMCHIBATH PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemats cucTemsbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUE KBAJAPATHOE HEPABEHCTBO,
n300paXkaTh pelIeHrue CUCTEMbl HEPaBEHCTB Ha YHUCIIOBOH MPSIMOiA, 3aIIMCHIBATh PEIIEHHE C IIOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELLIEHUM PA3IMYHBIX 3a7a4.

DYyHKUNHU

PacnioznaBaTh QyHKIMK N3yueHHBIX BUAOB. [I0Ka3pIBaTh CXEMaTHYECKH PACIIONOKEHNUE HA KOOPAUHATHON

miockocTH rpadukoB GyHKImit Buga: Yy = KX, y = kx + b,y = kix, y =ax2 + bx + ¢,y =x3, y =VX, y = |x|, B
3aBHCHMOCTH OT 3HaYeHHH KOA(PPHUIIMEHTOB, ONICHIBATH CBOMCTBA (DYHKIIAH.

Crtpouth M u300pakaTh CXEMaTHUECKH TpauKH KBaApaTUYHbIX (YHKIHH, OMNHCHIBATH CBOMCTBa
KBaJpaTHYHBIX QYHKLIUH 10 UX TpaduKaM.

PacnioznaBath kBagpaTHUHYIO (QYHKLHMIO TIO (OpPMYIIe, IPUBOAUTE MPUMEPHI KBAAPATUUYHBIX QYHKIUHA W3
peanbHOM KU3HH, GUIUKH, TEOMETPUH.

YucioBble NOCJAEA0BATEIbHOCTH U MPOTPecCUH

PacniozHaBath apu)METHIECKYIO U TEOMETPUIECKYIO IPOrPECCUH MPH PA3HBIX CIIOCO0aX 3aaHusl.

BEIMONHATS BBIUMCICHHUS C UCHOJNB30BaHHEM (GOpMyN N-To 4ieHa apu()METHYECKON W reoMeTpUYECcKOn
MIPOrpeccuil, CyMMBI IIEPBBIX N WIECHOB.

N300paxkath 4ieHbl MOCIeJ0BATENFHOCTH TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHUCIOBBIMH IMOCIIEIOBATEILHOCTAMHU, B TOM 4YHCJIE 3a7jaud U3 pealbHOU
XKHU3HH (C UCTIOJIb30BAaHHEM KAIBKYJIATOPa, HIU(POBBIX TEXHOJIOTHIA).

3. TEMATUYECKOE INIAHUPOBAHHUE

7 KJIACC
Koa- | Koua-
N HaumeHoBaHMe pa3aesioB U TeM B(?H B:ﬂ DJieKTpOHHBIE (LU (POBLIE)
B 0
NMPOrpamMMbl aacos | K.p. o0pa3oBaTeJbHbIE Pecypchl
Uucna v BeIYMCIIeHUS. PanimoHanbHbIE o5 1 butmuorexa LIOK
qucIia https://m.edso0.ru/7f415b90
Asreb « « 97 1 bubmoteka [IOK
FIPCOPANNICCKUE BHPHCHIA https://m.edso0.ru/7f415b90
v €HMS U HEPaBEHCTBA 20 1 bubmiorexa LIOK
pasi P https://m.edso00.ru/7f415b90
bubmuorexa LIOK
Koopumate 1 rpaguicu. Qynicum 24 1 https://m.edso0.ru/7f415b90
bubmoteka [IOK
I1 1
OBTOpeHHE i obobuenie 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5
[MPOI'PAMME
8 KJIACC
Koa- | Koa-
N HaumeHoBaHMe pa3aesioB U TeM 5o 5o yekTpoHHBIE (LM (pPOBLIE)
B 0
NMPOrpamMMbl wacos | K.p. oOpa3oBaTesibHbIE pecypchl
bubmuoreka LIOK
q .K 1
rcia v BeraucieHus. KBaapatHeie KOpHA 5 https://m.edsoo.ru/7f417af8
Yucia u BeranciieHus. CTeleHb ¢ [eIbIM 7 1 Bu6nmoreka [JOK
noKazaTesiemM https://m.edsoo.ru/7f417af8
Anrebpandeckue BeipaxkeHust. KBaapaTHblit 5 bubnmuoreka IIOK
TpEXWIEH https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Anrebpandeckue BbIPaKEHUS.

Bu6mmoreka IJOK

4 Anrebpandeckas IpoOb 15 1 https://m.edsoo.ru/7f417af8
5 YpaBHeHuUs 1 HepaBeHCTBa. KBajpaTHbie 15 1 bubnmuoreka IIOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHeHHs 1 HepaBeHCTBA. HepaBeHcTBa 12 1 ];SS::%(;;ZI;Z(])_})?IJN fa17afs
8 ®ynkunyu. OCHOBHBIE MOHSTHUS 5 bubamorexa LIOK
https://m.edsoo.ru/7f417af8
9 Oynakiun. YucnoBbie GyHKIUN 9 1 Estlg:z(;;eelij%siorﬁﬂ £4174f8
10 IToBTOpeHue u 06o0IICHNE 6 1 ];SS::%(;;ZI;Z(])_})?IJN f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6
[MPOI'PAMME
9 KJIACC
Koa- | Koa
N HaunMeHoBaHue pa3jaeioB U TeM 5o “Bo DJIeKTpOHHBbIE (M (ppoBHIe)
MPOrpaMMbl wacos | k.p. o0pa3oBaTeibHbIE PecypChI
1 Uucna v BEIYUCeHus. JlelCTBUTENBHBIEC YHCIIa 9 bubmiorexa LIOK
https://m.edso0o.ru/7f419d08
9 YpaBHEeHHS 1 HEpABEHCTBA. Y PaBHEHUS C 14 1 bubmmorexa [IOK
OJTHOH TIepeMeHHON https://m.edso00.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 bubmmoreka [IOK
ypaBHEHHU https://m.edso00.ru/7f419d08
4 YpaBHeHus u HepaBeHCTBA. HepaBeHCTBa 16 1 ﬁgg:ﬁ;::;asiﬂﬁn £419d08
bubmoTeka [IOK
> Dykun 16 1 https://m.edscI)loc.)ru/7f419d08
6 YucaoBkle MOCIIEI0BATEIEHOCTH 15 1 bubmiorexa LIOK
https://m.edso00.ru/7f419d08
7 IToBTOpeHue, 0000IIeHNE, CUCTEMATH3ALIUS 18 1 bubmuorexa LIOK
3HAHUH https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 102 6

[NPOI'PAMME
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