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IIOSICHUTEJIBHASI 3AIINCKA

COBPeMEHHOM LHPOBOM 06ImecTRe., Wzyuenne anreGps obecrieunsaer PA3BUTHE YMEHUA HAOMIOAaTh, CPABHHBATS,
HAXOMMTb 3aKOHOMEPHOCTH, TpeGyer KPHTHYHOCTH MBIIIICHHS, CIIOCOBHOCTH APTYMEHTHPOBAHHO 0GOCHORBIBATS
CBOM IEHCTBHS M BBIBOJEL dopmynuposars yreepiaenus. Oceoenue kypca anredpel ofecrieunsaet pazsuTHe
JIOrHYECKOro MBIUIIEHUS O0YHalOUMXCs: oK HCTOJB3YIOT AENYKTUBHEIC M MHIYKTUBHEIE paccysxnenus, oGobuenme
M KOHKpCTU3aLMIO, aGCTparupoBaHHe M AHATOTHIO. Obyuenne anreGpe [PCANONaraeT 3HAYUTENLHBIH O6LEM
CaAMOCTOSTE/IbHOM EATEeNRHOCTH ofyuaromuxcs, nosromy CAMOCTOATE/IEHO® PEIleHHE 3a/1aY ABISCTCs peanusarmei
ACATE/ILHOCTHOTO NMPHHIHIA 06yYeHus,

B e1pyktype nporpamme y4ebHOro Kypca «Anrebpa» s OCHOBHOrO obwero 06pasoBanus ocHOBHOE MECTO
SaHUMAIOT  CONEPIKATEIbHO-METOIUYECKHE  JTUHMUK: «Uuena u  BeraucneHusy, «Anrebpanueckue BBEIDAJEHHI,
«YpaBHeHWs W HepaBeHCTBaY, «Dynaxuumy. Kaxnas us sTux COAEPIKATENBHO-METOAMYECKUX TUHHUIT PA3BHBACTCS Ha
TIPOTAAKCHUH TPEX JIET U3yUeHHs Kypca, B3AHMONCHCTBYS ¢ IPYTHMH €ro JIMHHIMH. B xoje M3Y4eHNs yueGHOTo Kypca
O0YHaIOMMMEs MPUXOAUTCH TTOrHYecKH PACCYIAATD, MCIONB30BATE TEOPETHKO-MHOMKECTEC UL A3bIK. B cBazm ¢

«AnreGpay sensercs ero MHTErPUPOBAHHBIN XapakTep.
Conepsxanue muamn «Uucna i BBLIYHCICHH) CIyXKHT OCHOROH s NanbHeHIEro u3yueHus MaTeMaTHKH,
CrocoGCTBYeT  pasBUTHIO y ofyuaromuxes Joruyeckoro MBIIUIEHHs, (hOPMHPOBAHMIO YMEHHS MONB30BaTHCA

Coneprxanue aByx anredpauyueckux Tunmii — «Anrebpanueckue BLIPAKEHUA» U «Y paBHEeHHS U HEPABEHCTRA
cnocoSeteyer hopmupoBanHio y 00y4arouuxes MaTeMaruyeckoro anrapara, HeOOXOAUMOro IS peLmeHus 3a7au
MATEMATHKH, CMEXKHBIX MPeAMETOR u HPaKTHKO-OPHEHTHPOBAHHEIX 3ajay. Ha YPOBHE OCHOBHOTO 06IIero
obpasosanus yueGupiii MATEPHAJL TPYNIHPYETCA BOKPYT PALMOHALLHELX BbIpasKeHHH. AureGpa JAEMOHCTPUPYET
SHAYCHHE MATeMaTHKM KaK A3bika Jyis TMOCTPOCHAA MaTeMaTHYeCKHX MOIENcH, omMcams NIPOLECCOB U ABNEHHH
PeajlbHOro Mupa. B sanauu o6yuenus anredpe BXOIAT Takike JanbHekHiee PA3BHTHE aNrOPUIMHYECKOrO MBILIICHHS,
Heobxoaumoro, B HaCTHOCTH, 1/1s OCBOEHMS Kypea HH(QOPMATHKH, U OBJafeHue HABBIKAMH  I€YKTHBHBIX
paccyienut. IlpeoGpasopanne cUMBONBLHEIX dopm  crocoberyer PasBUTHIO BOOOpaskeHHs, cHOcoGHOCTEH K
MaTeMaTHYECKOMY TBOPYECTRY.

Conepikanne QJyHKrmouaano-rpa@qucmﬁ JIAHUH HAUENEHO Ha MONMy4eHHe o0yyaiolmmMucs snanuii o
QyHKUHAX Kak BaskHeHiIeH MaTeMaTHIECKONH MOMENH VISl ONUCAHUS | HCCIIENOBAHHSA Pa3HOOGPAsHEIX MPOLECcoB U
ABJICHUH B npupome M ofmecTse. Msyuenue wmarepuana CHIOCOOCTBYET pasBHTHIO y ofyuaromuxcs ymenus
HCMOMB30BATL  PA3NMYHBIC  BEIPA3HTENbHLIE CPCACTBA  SI3BIKA  MATeMaTHKU — CJIOBECHBIC, CHMBOIMYECKHE,
rpaduyeckue, BHOCUT BKIaX B (QOPMHUPOBAHHE MpefCTARICHUH o POTH MaTeMaTuKH B pa3sBHTHM UUBMIIH3ALHHA U
KYJIBTYDE.

Cornacno yuebHOMY mmany B 7-9 giaccax H3ydaeTes yqeGHEIi Kype «AnreGpay, KOTOpBIH BKIIOUAET
CACAYIOUINE OCHOBHEIE pas/iespl cofiepikaHus: «Yucna u BBIUHCICHHAY, «ANreGpanucckue BBIDAKEHUA, «Y paBHEeHHS
H HEpaBeHCTBa», «DYHKIHHY,

Ha usyuenue yue6noro Kypca «AnreGpa» oteomutes 306 yacop: B 7 kiacce — 102 yaca (3 yaca s Hefneno), B 8
Kiacce — 102 vaca (3 uaca s Hezemo), B 9 knacce — 102 uaca (3 waca B Henemo).



CONEP)XAHUE OBYYEHUS

7 KIACC

Yuena u Boruncirenns

Hpobu oGbIkHOBeHHBIE U ACCATHUHBIC, MEPEeXOA OT OHHOM hOpMEI 3amucu Apobeit x apyroi. IMonsTue
PallOHAJILHOTO YHCIIa, 3aIHCh, CPAaBHCHHE, YHOPILOYHBAHHE PAIIHOHATLHBIX THCET. Apumetnyeckue meiicTri ¢
PalMOHANIbHBIMU YHCnaMy. Pelenue 3amay us PCaJIbHO PaKTHKH Ha YacTH, Ha TpodH.

Crenens ¢ HatypannHbM TOKasaTeNeM: orpeseNneHHe, peodpasosanue BRIPa/KEHHH Ha OCHOBE OMpeencHus,
3anmuck OOMBIINX YHCEL. Hpouentsr, 3anmmcs npouenTos B BUZE Ipodu u apobu B Buje NpOoLEeHTOB. TpH OCHOBHEIE
3a7la4i Ha NPOLEHTHI, PEIeHHE 3a4aY U3 peansHOH mpakTHKy.

[Ipumenenue npuznakos ACITHMOCTH, Pa3IOKCHHUE HA MHOKHTENH HaTypaJIbHBIX YHCET.

Peanbhble 3aBucuMocTH, B ToM ucre npAMas 1 00paTHas NPOMOPLHOHATEHOCTH,

Anrefpanyeckue BBIDAXKEHH

Ilepemennsle, uucnosoe 3Hauenme BBIP@EHUS ¢ nepemenHol. JlonycTumsle 3Hauenms NEPEMEHHEIX,
[pencrarnenue sasucumocty MY BETHYMHAMHU B BUAE (GopMysel, Borumcnenns mo Gopmymanm. MpeoGpasosanue
OyKBEHHBIX BBIpaskeHui, TOMACCTBCHHO DaBHbIE BBIDAKCHHA, NpaBua NpeobpasoBaHHA CyMM u [IPOM3BEICHHI,
TpaBuIa pacKpbITHs CKOGOK H NPHBEASHMS MOLOGHDLX CllaraeMEeIx.

Caoifctsa crenenu ¢ HATYPAIbHEIM MTOKA3ATEIEM.,

OnHounensl w MHorounensr. Cremems MHOrounera. Criokenue, BeluMTaHMe, YMHOKEHHE MHOTOYICHOR.
Dopmyisl  cokparugHHoro YMHOMKEHHS: KBA[ApaT CyMMbI M KBallpat pasnoctd. Qopmyna pasHocTu KBaJIpaTOB.
Pasnosxenne Muorounenos na MHOKHTEITH,

Ypasnenus u nepasencraa

Ypasuenwe, kopeHs YPAaBHCHUS, IIpaBuUa NpeobpazoBatus YPaBHEHH, PABHOCUIEHOCTE YpaBHEHHUI,

Junetinoe ypasnenue ¢ onmoii MEPEMEHHOH, YMCIO KOpHEH JMHeHHOro YPAaBHCHHA, pEILICHHE JTMHEHHBIX
ypaBHenuii. CoctaBnenue ypasHenwii o YCIIOBHIO 3a[1a4H. Permenne TeKCTOBBIX 3amay ¢ TIOMOUIBIO YpaBHEHHI.

Junetinoe ypapnenue ¢ ABYMA TIEPEMEHHBIMK M ero rpathuk. Crcrema ABYX NIMHEHHBIX ypaBHeHUit ¢ 1ByMs
TICPEMCHHBIMU. Peluenue cuctem ypasnenmii CrocoboM MOACTAHOBKH. [pumeps! pelienns TexcTosbix 3a0a4 ¢
NTOMOIIEBIO CHCTEM YpaBHEHMH,

PyHKuIR

Koopaunara Touku na npsmoi. Yucmorsie NpomexyTkH. PaccTosnue ey ABYMA TOUKAMH KOOPIMHATHOM
TIPAMOH.

[pamoyronsnas cuctema KoopauHat, ocu Ox u Op. AGcimcea u OPAHHATA TOYKH Ha KOOPAMHATHOM
Tockocty. Ilpumepst rpadukos, 3ajanmbx Gopmynamu. Yrenue TPaQUKOB PEalbHBIX 3aBUCHMOCTEN. [Tonsrue
¢ynxumn. Tpaduxk ¢yukurn. Crolicrea yuxuuit. Juxelinas (yHKUMSA, €& rpaduk. T pajux Qynxuun y = [x].
Ipaduueckoe petenme muHennx YPaBHEHHH U CHCTEM THHEeHHbIX YPaBHEeHUIH,

8 KJIACC

Yucna u Boranciaenns

Keagpatusiit kopens us wucrna, Honste 06 wuppanuonansHom quce.  JlecATHYHBIC TpHGIHsKeHMs
HppalMoHaneHEIX yucen. CBoiicTra apuMeTHYECKIX KBANpAaTHEIX KOPHEH M WX NpHMeHeHHe K npeobpazoBanmio
HHCJIOBBIX BRIPAZKEHHH U BHITHCIICHHSM. HeticTBurensurie yuca,

CreneHb ¢ nenev nokasatesiem u ed ceolicTsa. CTaHnapTHas 3amuch Yucna,

AunreSpanyeckue Bripaskenns

Kpanparupiii tpéxues, PA3MOKEHHE KBALPATHOTO TPEXUWIEHA HA MHOKUTEH,

Anrebpanyeckas Apobb. OcHoBHOE cBOCTBO anredpanyeckol apo6u. Cnozxenue, BEIMMTAHHE, YMHOMKEHHE,
Aesienue anreSpanyeckux qpobei, Panuonansusie seipaskeus u yix npeobpazoranue.

Ypasuenus u nepasencraa

Keanparnoe ypasuenme, dopmyna kopheis KBazipathoro ypasHenust. Teopema Buera. Pemenne YPaBHEHHH,
CBOZSILUXCS K TMHEHHBIM H KBaIpaTHBIM. Ipocteiiumie npoGuo-paumonansuie YPaBHEHH.

['pacmueckas nurepnperanus YPABHCHUH C NBYMS MEPEMCHHBIMH H CHOTeM TAHEHHBIX YPaBHEHHH ¢ ABYMSA
nepemenneiMn. [lpumepst perenus cucrem HEJIMHEHHBIX ypaBHEeHuit ¢ qByMa NEPEMEHHBIMH,




Pewenve texcrossix 2amay anrebpanyeckum criocoGonm,

YucnoBsie HepasercTna 1 ux CBOHCTBA. Hepasenctso ¢ opmoif NCPEMCHHOM. PaBHOCHIIBHOCTE HepaBencrs.
Jlunelinsle HepasercTea ¢ omoi nepeMeHHOH, CHCTeMBI NMHHEHRHBIX HEPABEHCTB C O/IHOMH TIepeMeHHO}.

DyHRIUH

Honsrue Gynxumn. O6nacts OTPEACICHNUS U MHOKECTRO 3HAYSHUI dynximm. CriocoGsr 3aganus byHK1WMIL,

I'padmk dynkimu. Yrenye CBOMCTB (QyHKINM 10 & rpadpuxy. Ipumepri rpadukoB dyHxuuii, OTPasKAMIIMX
PEaJbHbIE NPOLECCEL.

DyHKIHH, ONHUCHIBAIOLIHE IpAMYIO M 0BpaTHYIO IIPONopLHOHATbHbIE SABUCHMOCTH, UX rpaduki. OYHKLUH y=
x2,y=x3 y=nx y=lx|. 'paduueckoe PCLICHHE YPaBHEHHH U CHCTEM ypaBHeHH,

9 KJIIACC

Yncna u Beruncirenms

PE3YJIbTATOB BBIYHCIICHHUI].

Ypasuenns u nepasencrea

Juneitnoe ypasuenue. Pemenue YPABHCHHH, CBONAIINXCA K IMHSHHBIM.

Keanparhoe ypasnenwe, Pewenne ypaguenmi, CBOLSIIMXCS K KBAAPaTHBIM. Bukpanparnoe ypapuenye.
Ipumeper pemenus YPaBHEHUI TpeTheit u ueTBEpTOl cTemeneit PasnoiKeHHeM Ha MHOMKHUTETH.,

Pemenne npo6ro-pauponans e YPaBHEHUH. Peluenue TekcTorbIx 3anay ITCOPaHYECKUM METOOM.

TICpEMCHHEIMH. Pemenne cucrem npyx YPaBHEHHH, OZHO M3 KOTOpBIX JMHeHHOe, a apyroe — BTOPOH CTEMeHH.
Ipacduyeckas HHTEPIPETALHS CHCTEMBI YPaBHEH U ¢ JABYMS MepeMEHHBIMH,

Pemenve tekcrospx 3anaq anredpandeckum crocoGom,

Hucnossle HepaBeHcTRa 1 ux CBOHCTEA,

Pemrenne nuneiinpix HCPAaBEHCTB ¢ ofHOM mepemennoi. Permenne CHCTeM JIMHCHHBIX HEPABEHCTB ¢ OXHOMN
liepemennol. Keanparasle mepasencrsa, T pacuyeckas uHTEpNpeTaIHS HEPABEHCTB M CHCTEM HEpaBEeHCTB ¢ IBYMs
NePEMEHHBIMH.

PyHKuun

Keanparuunas QyHKIMA, e rpagux u cpoiicTea. Hapa6ona, xoopauuatsr BCPIIMHEI napaboiiel, och
CHMMETPHH napaborsl,

Ipaduxn Gyrkumii: y=kx,y=kx+b,y= kix, y=x3, y =x, ¥ = [x| ¥ ux cpoiicrpa.

Uncnossre TIOCIeN0BATEILHOCTH i IpOrpecenn

llonstue umcnopoit llocnenoBare/ibHoCTH.  3amanue TIOC/IENOBATEIBHOCTH  peKyppeHTHOI Ghopmynoit u
(opmyiioii 1-ro unena,

Apupmernyeckas u FeOMeTpUtIecKas nporpeceun. MOpMYIEL 7-ro wiena apudMeTHYeCKOH 1 FEOMETPHYECKOH
NPOrPECCHH, CyMMBI MEPRBEIX 77 UIEHOB,

HMsobpaenne unenon apubMeTHYeCKOH U TCOMETPHUECKOH mporpeccHit Toukamu Ha KOOPJHHATHOH
TockocTy. JlunelHsli 1 sKcoHeHIMATE R pocr. ChosHble npoLeHTs!.



IITAHUPYEMBIE PE3YJIIbTATBI OCBOEHUSI IIPOTPAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

JAYHOCTHBIE PE3VJIbTATE]

JInunocTHele pesyabTaThI OCROCHIS fiporpammel yueGHoro Kypea «AnreGpay XapaKTEPUIYIOTCA:

1) narprnoruveckoe BocnuTanme:

TMPOABNCHHEM HHTEpEca K TIPOILILIOMY M HACTOAIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHEM OTHOLLEHHEM K
AOCTHIKCHHAM POCCHICKMX MAaTeMaTHKOB POCCHHCKOH MaTeMaTuyeckoi LIKOMBI, K MCHONB30BAHHUIO HTHX
AOCTHKEHNH B J\PYTHX HAYKAX H TIPUKIIAHBIX chepax;

2) rpaxjiganckoe u )]}"XOBIIO-H[)E[BCTBBIIHOE BOCHHHTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OBGS3aHHOCTEH TPUKIANNHA ¥ peallM3allMH ero mpas, NPEICTABMEHHUEM O
MATCMaTHYECKHX OCHOBAX (hyHKIMOHHMPOBAHs PA3IHYHBIX CTPYKTYD, SBICHHI, [pOUeayp rpaaaHckoro obImecTra
(Hanpumep, BEIGOpEL, OIPOCHI), TOTOBHOCTRIO K ODCYHKICHHIO STHYECKUX NpoleM, CBA3aHHBIX ¢ MPAKTHYECKHM

y4éHoro;

3) TpynoBoe BocnnTanme:

YCTAHOBKOH Ha aKTHBHOE yuacTHe B PCLICHHH TPaKTHYECKMX 34/a4 MATeMATHYECKO HaIpaBleHHOCTH,
OCO3HAHMEM  BAKHOCIM  MAaTEMaTHYECKOro 00pasoBaHus Ha NPOTSUKEHMH  BCeH  KM3HM  yiq YCIIeLIHOH

HOTpedHOCTEIH;

4) scTernueckoe BocnuTanme:

CHocoOHOCTEIO K SMOLMOHATIBHOMY M 3CTETHYeCKOMY BOCHPHATHIO MATEMAaTHYECKHX OGBEKTOB, 3amay,
PCLICHUH, paccyKaeHuH, yMeHMIO BHIETS MATEMATHIECKHE 3aKOHOMEPHOCTH B HCKYCCTRE,

5) HeHHOCTH HAYYHOrO WO3HAMHS:

UC/IOBCUECKOH AEATENLHOCTH, 3TANoR ed PA3BHTHSI U 3HAYUMOCTH IS PA3BUTHS HHBHTH3AIMH, OBIAJEHUEM S3LIKOM
MATEMATHKH W MaTeMaTHUYeCKOM KYJIbTYpPOH KaK CPeiCcTBOM MO3HAHMS MHpa, OBNANCHHEM NPOCTEHITNMH HaBBIKAM
HCCTICIOBATENBCKOM NeTENEHOCTH;

6) puznueckoe BocnuTanme, popMuposanue KRYJILTYPRI 310POBbSI H SMOLHOHAIBHOTO Ouraronomyuns:

T'OTOBHOCTEIO TIPUMEHATH MaTeMaTHYECKHe 3HaHHA B HHTEPECax CBOEI0 3A0POBRA, BEAEHHS 3/10POBOTO obpasa
KM3HH (3110poBOe MuTaHME, cGanaHCcHpOBaHHLIiT PCHKUM 3aHATHH M OTaBIXa, peryispHas dusuueckas AKTHBHOCTE),
ChOPMUPORAHHOCTEIO HaBbIKA pedrekcHy, nmpusHanHeM cBoero [Ipasa Ha OMIMOKY M Takoro ke [Ipasa pyroro
YeI0REKa;

7) 3K0JIOrHYecKoe BOCHHTANHE;

OpHEHTallMeH Ha NpuMeHeHHe MaTCMaTHYECKUX 3HAHUH I PeIienus 3amauy B ofnacTH COXPaHHOCTH
OKPYKAIOWEH CPe/Ibl, MIaHupOBaHms MOCTYMKOB ¥ OUEHKH HX BO3MOIKHBIX NOCICNCTBHI /1 OKpy:Kaiomieii cpesl,
OCO3HAHHEM IITOGATEHOTO XapaKTepa SKONOrHYeCKUX MpobiaeM u NyTEH X perenus;

8) apanranus k H3MEHSIIOMIMMCSI YCJIOBHSIM COLHANLHON 1 UPHPOAHOI cpeibI:

TOTOBHOCTBIO K JeHCTBHAM B YCTOBHAX HEONPENENEHHOCTH, MOBbIIEHMIO YPOBHA CBOEH KOMIOETEHTHOCTH
HCPE3 NPAKTHYECKYIO ACATCIBHOCTE, B TOM YHCIE yMEHHe YUUTBCH Yy NPYTHX JTOfeH, NPHOBPETATE B COBMECTHOMN
ACATEILHOCTH HOBBIC 3HAHMS, HABBIKU H KOMICTEHIMM U3 OTIBITA [IPYTHX;

HEeOOX0AUMOCTEIO B (opMHpOBaHHHE HOBEIX 3HaHHH, B TOM 4mHCjle (opmysnposats HIEH, MOHATHSA, THIIOTE3]
o0 obbexTax wu ABJICHUAX, B TOM 4HCIe pamHee HCH3BECTHBIX, OCO3HABATE ACPHIMTEL COGCTBEHHbIX 3HAaHUH H
KOMIETEHTHOCTEH, MIaHHUPOBATE CROE Pa3BUTHE;

CMOCOOHOCTRIO  OCO3HABATE CTPECCOBYIO CHTYALMIO, BOCIPHHUMATD CTPECCOBYIO CHUTYaLMID Kak BBIZ0B,
Tpedyromuit KOHTPMEP, KOPPEKTUPOBATE MPUHEMAEMBle PCLICHHA U HeHcTRHS, opmymmposats 1 ouenmsaTs PHCKH H
NOCNECTRH, (HOPMHPOBATE OMBIT.

METAIIPEAMETHBIE PE3YJIBTATBI




Hosnaparensupie yunsepcajbuble yuebnble nelfcTris

Baaosme JIOTHYECKHE NelicTBHS:

BRISIBIIATE M XaPaKTEPU30BATH CYINECTREHHbIE IPU3HAKH MaTeMaTHIeCKUX 0GBEKTOR, TOHATHUH, OTHOIIEHME
MENCIY TIOHATHSMH, (HOPMYIHpOBATH ONpPENeNncHHs MOHATHH, YCTAHARIMBATE CYILIECTBEHHBIH TNpU3HAK

BOCIIPHHHUMATE CIJOpMyJ'[HpOBElTb H Hpeoﬁpaaosbmarb CYXKJIGHHS: YTBEPOUTENBLHEIE H OTpHIIaTeJ'IBHBIG,

BRIABIATE MaTeMaTHYeCKHe 3AKOHOMEPHOCTH, B3aWMOCBA3H W TIPOTHBOpEYMA B (haKTax, JaHHEIX,
HabomeHuax wu YTBEPKICHHAX, IpejaraTh KPHTEPDHH I  BBIARTIEHUS 3aKOHOMEPHOCTEH U
TPOTHEOPEYHI;

HETaTe BBIBOABI C HCIONB30BAHHEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX H WHIYKTHBHbIX YMO3aKJIIOUeHuii,
YMO3AKIIIOYEHHH T10 aHA/IOrHHK;

pasluparb nokasatenncTea MATCMaTHYECKUX YTBEPAICHHH (NpsiMble W OT [IPOTHBHOIO), NPOBOAWTE
CAMOCTOSATENIBHO HEC/IOKHBIE JOKA3ATE/IbCTEA MaTeMaTH4eCKUX (aKTOB, BBICIpAHBaTh apryMeHTAaluIO,
TPHBO/IUTE IPUMEPEI U KOHTPIIPUMEDDL, 050CHOBLIBATE COOCTBEHHBIE pacCysKaCHHS;

BBIOHpATE Crloco6 pemenus Y4eOHo! 3amaun (cpaBHHBATH HeCKOMBKO BAPHAHTOB pelLieHus, BbIOHpaTh
HauboJlee MoAXo LM ¢ yusTom CAMOCTOATEIIBHO BBIIEICHHBIX KPHTEPHER).

EB3OBLIE HCCJIegoBATEILCKH e MeHCTBHS:

HCTIONB30BATE  BOTIPOCHI KaK MCCIIE0BATEIbCKHIY HHCTPYMEHT NO3HaHHSA, HOpMyIHpOBaTh BOIIPOCEI,
bukcHpyiomme NpOTHBOpeuMe, npobieMy, caMocToATENbHO YCTaHABNMBATh HCKOMOE M  JaHHOe,
bopmuposare THNOTE3Y, apryMEHTHPOBATE CBOIO TIO3HUIIMIO, MHEHUE;

HNPOBOJUTE 110  CaMOCTOSTEIBHO COCTABIICHHOMY IUTAHY  HEC/IOsKHEI SKCIEPHUMEHT, HeGomblIoe
HCCICNIOBAHKE MO YCTAHOBIEHUIO 0COGEHHOCTEH MATEMATHICCKOTO 00beKTa, 3aBHCHMOCTEN 0GLEKTOR
MeKIy co00ii;

CAMOCTOATEIILHO (hOPMYIHPOBaTE 06OBIICHH S 1 BBIBOZLI MO PE3YNIBTATAM NIPOBENEHHOrO HaboAeHus,
HCCIIEN0BAHNS, OLCHUBATH IOCTOBSPHOCTD TIOTTYyYCHHBIX PE3Y/IbTaTOR, BLIBOLOB U obobuenmui;
MPOTHO3HPOBATE BO3MOIKHOE Pa3BUTHE TpoLecca, a TaKKe BBIIBUIATE MPEANONOKEHHA O €0 PAa3BHTHH B
HOBBIX YCITOBHAX.

PaGora ¢ nndopmanmueii:

]

BRIIBIISITE HEAOCTATOUHOCT H H3GBITOYHOCTE HHQOPMAMH, TaHHBIX, HeOBXOIHMBIX AT PELIeHUs 3a/1auu;
BbIOMPATh, aHAIU3HPOBATH, CHCTEMATH3HPOBATL H MHTCPIIPETHPOBATE MH(pOPMATIHIO PA3THYHBIX BHIOE U
hopM mpeacrannenus;

BbIGHpath  (opmy npexacTarmenms HHpOpMaLUK 1 HTIOCTPHPOBATE  peluaeMble  3a7auu CXeMaMHu,
AHarpaMMamH, HHOH rpad kot u ux KoMOUHAIHIMHE;

OLCHHEATb HANGKHOCT MHGOPMALIMH 110 KPHTCpHAM, NPENTOKEHHBIM YUUTEIEM WITH chopMyIHpOBaHHBIM
CaMOCTOATENTBHO.

Kommynukarusupie YHHBepcaabHbIe yyeOuble qeficTR s

XOZy PCLUCHHA 3a/la4H, KOMMEHTUPOBATE TNIONYYEHHBIH pe3ynbrar;

B XOIe 00CYIKICHHUS 3a0aBaTh BOMPOCKLI TIO CYIIECTBY 06CYKNaeMOM TeMbl, TpodItemel, pemaemoit 3anauy,
BLICKA3bIBATE UIIEH, HALIEIEHHbIE HA MTOHCK PCLICHHUS, CONOCTABIATE CBOM CYIKICHUA C CYAKICHUIMH IPYTHX
YUACTHHKOB  nuasnora, o6HapyKuBath Pasmutune WM CXOACTBO mosuumi, B KOppekTHOH  (hopme
(hopmynuposars Pa3HOTJIACHS, CBOM BO3pAKEHHS

MaTeMaTHYECKHX 3a0ay;
[IPUHHUMATL  ENb COBMECTHOM AACATENBHOCTY,  IJIAHUPOBATE OPraHH3aLMI0  COBMECTHON paGoTsl,
PacmpenesaTs BUAE pabor, AOTOBAPHUBATECS, 0GCYKIATH NPOLECE U Pe3yJIbTaT paborsl, 0G00IIEaTE MHCHNS
HECKONBKHX JIIOEH;




® YYacTBOBaTh B IPYNIOBBIX (opmax paGorsr (obcyxnenns, o6men MHCHHSAMH, MO3rOBBIE INTYPMBI M
ApYTHE), BEIIOIHATE CBOIO YacTh paboTel u KOOPAMHHPORBATE CBOH HEHCTBHA C JAPYTHMH YjIeHaMH
KOMAIJBI, OUCHUBATH KaYECTBO CBOErO BKMANA B obwmui npoaykT mo KPHTEPHIM, CHOPMYIHPOBAHHEIM
YHaCTHHKaMHM B3auMozelcTrs.

Peryinstupnpie YHHBepcaIbHbIE y4eOnble neficTRus
Camooprannszanus:

¢ CAMOCTOATENBHO COCTAB/ATH IITaH, aITOPUTM PELICHUA 3a/laud (MM ero 4acTh), BEIOHpaTh criocob
PCUICHHA ¢ yuY€TOM HMMEIOLIMXCS PECYPCOB M cOGCTBEHHEBIX BOSMOXKHOCTEH, apryMeHTHpOBaTh W
KOPpEKTHPOBATh BAPHAHTHI pelleHnii ¢ YH4CTOM HOBOH HHpOpPMAaLwHHy.

CamokouTpous, sMonnonas nuiii HHTEJLIEKT:
® BlaneTs cnocoGamu camomposepky, CAMOKOHTPOJIA MpoLecca U pesyisTara PELICHHST MaTeMaTHUYECKOid

®  OLCHUBATE COOTBETCTBHE pPe3yneTara AeaTeIbHOCTH NOCTaBICHHOH LIENH U YCITOBHSIM, OOBICHITE INIPHYHHEBL
HAOCTHUIKEHUS HITH HENOCTUIKEHMSA e, HAXOUTE 0HIH6Ky, JaBaTts OLICHKY HpHOﬁpeTéHHOMy OTIBITY.

IPEAMETHBIE PE3YJIHTATBI

K konty oSyuenns B 7 knacce obyuaromuiics momyyur CIICMTYIOLIHE NPEAMETHBIE PE3YIIbTATE]:

Yuena u BelunCenus

Bomonusats, couerag YCTHBIE W NHCbMEHHBIC NPUEMBI, apHQMETHYECKHe eicTRIS ¢ PaLHOHAIIbHEIMK
YHCJIAMH,

Haxonure snauenns wucnospix BLIDaYKEHHH, TPUMEHSTS pasHooOpasHble crnocoGer u NPHUEMEI BEIYMCISHHS
3HAYEHHH APOGHBIX BbIpaKeHN, CONEPIKALINX OOBIKHOBEHHEIE U /IECATHULEIE Apobu.

[epexoaute or onmoii (GopMmEl  3amMcH umcen Apyro# (npeoGpa3oBeiBaTs ACCATUYHYIO JIpo0b B
0OBIKHOBEHHYIO, 0CbIKHOBEHHYIO B HASCATUYHYIO, B YACTHOCTH B Beckoneunyio ACCATHYHYIO 1poGh).

CpaBHuBaTL U yropsgoumsars panMoHansHele Yyncna,

OxpyrisTs uncna.

BeinonusTs IIPHKHAKY M OLEHKY pesymbTara BBMHCIIEHHH, OUEHKY 3HAYCHHH YHCIOBLIX BBIPasKEeHHH.
Beinonuars mefictsus co crenensmy o HaTypaNbHLIMH MOKA3ATENIMH.

AnreGpauveckue BbIPDAYKEHU I

Henonssosars anredpanyeckyro TepMHHOTOIMIO | CHMBOITHKY, IIDHMEHSTE €& B POLIECCE OCBOSHM yueOHoro
MaTepHaa.

Haxonuts 3nauenus OYKBEHHBIX BEIpayKeHUi TIPH 3a/JaHHBIX 3HAYEHUSX MePEMEHHbIX.

BsironasTs npeobpazoBaums  menoro BBIDKCHUSL B MHOrOWIEH MPHBEAEHHEM NOTOOHBIX  CraraeMbix,
PACKpPEITHEM CKOGOK.

KBanpata cyMMBI M KBaJpata pasHOCTH.

Ocyiuectsisate  pasnoskenue MHOTOYIICHOB HA MHOXHTENH C HOMOLIBIO BBIHECCHHA 3a CKOOKH obmero
MHOKHTCILS, IDYIIUPOBKY ClIAraeMbIX, TIPUMEHEHNs. POPMYIT COKpPAIIEHHOIO YMHOIKEHH.

Hpumensts npeoGpasosans MHOTOYICHOB JUIl PeLICHHS pa3TH4HBIX 3419 M3 MaTeMaTHKH, CMe)KHBIX
NIPEAMETOR, U3 peanbHOM NPAKTHKH.

Henonesosars croifcrra creneneii ¢ HaTypallbHBIMH MTOKA3aTE/IAME 115 NpeodpPA3OBAHUS BEIPAKEHHUIL.

Ypasuenns u nepaBencrea

Peware nuneiineie ypasnenus ¢ OZHOH MEPEMEHHOH, IpHMeHss 1PaBHJIA NEPEXONa OT HCXOAHOTO YPABHEHHS K
PaBHOCHILHOMY eMmy. [TpoBepsts, sBisercs 1 ymero KOPHEM YpaBHEHUA.

Hpumensts rpadmyeckue MCTOBI NP PELICHUK JTUHEHHBIX YpaBHeHuH 1 ux CHCTEM.

HonGupars npumepst Tlap vucen, ABIAIOIMXCS PElleHHeM TUHEHHOI0 YPaBHEHHA C IBYMS NIEPEMEHHBIMH.




Crpouts B kKoopmUHATHOl TIIOCKOCTH rpaduk muHelHOTO ypasherus c ABYMS TIEPEMCHHBIMM, MOME3YsCH
IpaUKOM, IPUBOIKTS TIPHMEPBI PEIICHHS YpaBHEHMS.,

Peware cuetemsr 1syx muneiinpix YPABHeHUH C ABYMS TICPEMCHHBIMH, B TOM He/Te rpauyecky.

Coctanats w pemats nuneiinoe YPAaBHCHHE WM CHCTEMY JIMHEHHBIX YPaBHEHHH 110 ycnoBHIO 3amaum,
HHTEPNPETHPOBATE B COOTBETCTRHU C KOHTEKCTOM 3a11a4H IIOTYYEHHbIH pe3ymbTar.

POyurnun

OnmceiBats ¢ momormpio GyHkui  usBecTHRIE SABHCHMOCTH MEXIY BelIHUHHAMMU: CKOPOCTE, Bpems,
PacCTOAHMe, IieHa, KOHYECTBO, CTOUMOCTB, IPOU3BOHTENBLHOCTH, BpeMs, 00bEM paboTs,

Haxonuts 3nauenue QYHKLHY M0 3HaYeHHIO e aprymeHra.

[onumare rpaduueckuis crnocod npencraBneHns M anammza HHPOPMALHH, U3BIEKATh W HHTEPIIPETUPOBATS
HH(OPMaLHIo H3 rpadHKOB peanpHbx [IPOLIECCOB M 3aBHCUMOCTEI!.

K xonny o6yuenns B 8 knacce obyuaromuiics HOIYHHUT CIENYIOIIHE IPEAMETHBIE PEe3YJIETaTh:

Yuena u BuraHCcenus

HEOOXOUMOCTH KATBbKYILATOP,  BBIIONHATE IpeoBpasoBaHis BBIDA/KEHHH, COmepsKalix KBaJpaTHble KOpHH,
HMCHIONB3Y s CBOHCTBA KOPHEH.

Henons3osats sanucu 6oy M MalbIX YHCeIT ¢ TOMOLIBIO HeCATHYHBIX ApoGeit u creneneii yucna 10,

Anrebpanyeckue BBIPAKEN ST

Ipumensts noustue cremeny ¢ L@JIBIM MOKa3aTeneM, BEIIONHITE npeobpasosanus BbIpaKEHHH, comepskammx
CTCMEHH ¢ LEMBIM IOKa3aTeneM.

Bemonuate Toxnecreennsie MPe00Pa3oRaHMs PALHOHANBHBIX BRIDIKEHUH Ha OCHOBE MpaBHJ meificrauil HaJ
MHOTO4ICHaMK M anreGpanueckumy apodsmu.

Packnageisars KBANPATHBIN TPEXUIEH HA MHOKUTEIIN,

IMpumensrs MpeOBPasOBaHKs  BEIpaXKeHHH i PELICHHS DPa3/IHUHBIX 3374y U3 MaTEMATHKH, CMEKHBIX
TIPEIMETOB, U3 peabHOM NpakTHKH,

Ypasuenus u nepasencrea

Pemiate nuneiinsre, KBaLparHble YPaBHEHHS W PALHOHATbHLIE YPABHCHUA, CBOISLIMCCH K HAM, CHCTEMEI ZIBYX
YPABHEHHH C [IBYMS [EPEMEHHBIMH,

rpaduuecknx npeacTanTeHui (YcTaHaBnuBaTh, umeer g YPABHCHHE UJIH CHCTeMa ypaBHEeHwUi PeLIEHNS, ecli HMeeT,
TO CKOJIBKO, H TIpoyee).

[epexonuts ot cnorecHoi bopMyHpoBKH 3anaun K & anredpanyeckoi Momeny ¢ TIOMOIIBIO COCTARIEHHS
YPABHCHHS HIIM CHCTEMBI ypaBHEHH], MHTEPNPETHPOBATE B COOTBETCTRHE C KOHTCKCTOM 3a/1a4u Mony4eHHbH
pesyabTar.

[IpuMensTs crodicTBa umenoBEIX HOPAaBeHCIB Ul CPaBHEHHMS, OlEHKH, PelIaTh JHMHEHHbIE HepaBeHCTRa o
OMHOM mnepemMeHHOM W ux CHCTEMEL, I1aBaTh rpaduyeckyro HIUTIOCTPALMIO  MHOYKECTBA peliueHmii HEPABEHCTRA,
CHCTEMBI HEPABEHCTB.

Dynkuun

lonumarts u wenonbzosaTs yHKUMOHATBHBIE MOHSTH K A3BIK (TEPMHHEI, CHMBOMHYECKHE oGo3HaueHus),
ONPENCIATE 3HAYEHUE DYHKITHH 110 3HAYCHHIO ApryMeHTa, ONpE/IeNaTh CROHCTRA dyHKIHY Mo e rpauky.

Ctpouts rpaduku SNIEMEHTAPHBIX DYHKIMI Bua:

y=kix,y=x2,y= X3,y = x|, y = Vx, omuchisats CBOHCTBA YHCI0BOH ByHKIMHU 110 & rpaduky.

K konuy oSyuenns B 9 knacce o0yuaromuiics HOTIY9HT ClIEAYIOIHE MPeMETHBIC PE3YABTATEL:

Ynena u Berancaens '

CpaBuupats u YHOPANOYHBATEL PALMOHANBHbIE U HPPALMOHATEHbIG 4HCIIa.

Beinonnars apudmernucckne AeHCTBHS C palHOHATEHEIMH HHCJIaMH, coYeTas yCTHBIE H [IHCHMEHHbIE NPHEMEI,
BBITIOMIHSTE BEIYHCIICHHUS C MPPALIHOHAIIbHBIMY YHCITAMH.




Haxomurs 3nauenuy CTCICHEH C LeNBIMH ToKasaTeasmMy H KOpHEH, BBIYHCIIATL 3HAYCHMS YHC/IOBBIX
BBIPAKEHHIA,

Oxpyriate  neifcrsuressmpie HHCJIa, BBIIOJIHATE NPUKUAKY pesyibTata BBIYHMCIICHHH, OLGHKY YHCIORBIX
BEIDAACHHIA,

Ypasuenms u HepaBeHcTBa

OZHO ypaBHEHHE He SBhseTCs JIMHEHHEIM,

Peware Texcrosie sanaun anreGpaudecknm criocoGom ¢ NOMOMIBIO COCTARTEHHs YPaBHCHHS WIIH CHCTEME]
ABYX YpaBHEHHI ¢ [BYMs MEPEMEHHEBIMHU,

[MporoauTs NpocTeliune uccnenopanuy YPaBHEHHH H cucrem YPaBHEHUH, B TOM umcsie ¢ MPUMEHEHHEM
rpauueckux TIpeCTaBnenuit (YcTaHaBnMBaTh, HMeeT JIH YPaBHCHHE WITH CHCTeMa YPAaBHEHUH pellenus, eciy HMeEeT,
TO CKOMTBKO, M Ipoyee),

Pemars nuneiinge HEPABEHCTBA, KBaApaTHble HepaBeHcTBa, n3obpaskars PCILICHHE HEPABEHCTB HAa YHCIOROH
NPIMOH, 3anuckIBaTh peurenne ¢ TOMOIIBEO CHMBOJOB,

Pewate crcremsr JIHHEHHbIX HCPABEHCTB, CHCTEMbI HEPaBEeHCTB, BKIIOYalOIMe KBaJIpaTHOe HepaBeHcTBO,
U300pakars peluenue CHCTEMBI HEPABEHCTB HA YHCIOBOH NPAMOH, 3alHchIBaTE PCIICHHE C TOMOILEID CHMBOIIOR,

Henonpzosars HEPaBEHCTRA MpH pelreruy PasTHYHLIX 33118y,

Dynruim

v

TI16¢ckoCTH rpadukos dymHkimii BHIA: Y = kx, y = fx + b, Y=k y=ax2 + bx + ¢y =x3y=+x y=|x|,B
3ABHCHMOCTH OT 3HauYeHHIT KO3 PULIHEHTOB, omuchBaTs CBOHCTBA (yHKIMiE,

Crpours u U300pakaTh  cxeMarmuecky rPadHKM  KBaapaTHIHDIX (ynxumii, onwmcpmars CBOHCTRA
KBanpaTHYHbIX (QYHKLMY Mo mux rpadukam.

Pacnosuapars KBaIpaTH4YHyIlo (QyHKUMIO 110 (opmyne, mpusommrs TIPHUMEPEL KBaAPaTHYHBIX ByHKIH w3
PeaIbHOM ykH3HH, PuzmKy, reoMeTpum,

HYncnosere IOCIEA0BATEALHOCTH I nporpeccun

Pacnosuarars apumeTHYeckyo 1 TeOMETpHYECKyto nporpeccuu TIPH PasHeIX criocobax 3ananmug.

Brmonuats mermcnenng o HCTIONMb30BaHueM opmMyn n-ro wiems APUPMETHYECKOH U reome TPHYECKOH
NPOTPECCHH, CyMMBI IepBEIX N WieHOR,

H306parkars yrens HOCJICNIOBATENBHOCTH TOUKAMH Ha KOOPIHMHATHON naockocTy,

Pewars sanaun, cpszannpe C YHCJIORBIMH TIOCICNIOBATENLHOCTSIMH, B ToM wncTe 3aNa"H U3 pealbHOM sKH3HH (¢
HCIIONB30BaHUEM KAILKYI9TOpa, UHGPOBEIX TEXHOJIOTHiA),
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