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IHogcHuTENBHAY 3aIIUCKa

[Ipenmer "AnreOpa" sBisiercs pasgenoMm Kypca "Maremaruka". Pabouas mporpamma 1o
npenMery "AnreOpa" mns oOydarommxcsi 7 KiaccoB paspabotaHa Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHAApPTa OCHOBHOTO OOIIero oOpa3oBaHHs C y4ETOM H
COBPEMEHHBIX MHUPOBBIX TpPEeOOBAHMM, MPEIBSIBISIEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, U
TPaIUIMiA  POCCHHCKOTO  0O0pa3oBaHMs, KOTOpbIE OOECIEYMBAIOT  OBJAJCHUE  KIIOUEBBIMU
KOMIIETCHIIUSIMU, COCTABIISIOMIMMH OCHOBY JUIsl HENPEPBIBHOTO OOpa30BaHMS W CAMOPA3BUTHS, a
TaK)Xe 11E€JO0CTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBLHOTO Pa3BUTHS 00yJaroIIMXCS.
B mporpamme yutensl uaen u nojoxxkeHus KoHIeniuu pa3BUTHS MaTEMaTUYECKOTO 0Opa3oBaHUs B
Poccuiickoit ®enepauuu. B snoxy mudpoBoil TpaHchopmanum Bcex cdep UeIOBEUECKOM
NESITEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boil
MaTeMaTHYeCKOU MOJATOTOBKH.

[Ipu pazpaboTke paboueil mporpamMMbel 1o anredpe g 7-9 KiIaccoB HCMONB30BAIUCH U3
(dbenepanbHOTO TIEpeUHsT y4eOHWKH, PEKOMEHJIOBaHHBbIe MHHHCTEpCTBOM oOpa3zoBanus Poccuiickoit
denepaniu K UCHOJB30BAHHWIO B 00pa3oBaTeIbHOM Mpollecce B 00meo0pa3oBaTeIbHBIX
YUPEXKIACHUAX, pPEaTU3YIONUX 00pa3oBaTeIbHbIE MPOTPaMMBI OOIIEro oOpa30BaHHMS W HMMEIOIINX
rOCy/IapCTBEHHYIO aTTECTalIUIO:

MakaperueB, FO.H., Munmioxk H. I, HemkoB K. U. m ap, Anrebpa 7 xmacc: y4eOHHWK IS
0011e00pa3oBaTeIbHBIX YUpeKaAecHUH. , 2021.

MakapserueB, FO.H. u np. Anre6pa 8 knacc: yueOHHMK U1 001eo0pa3oBaTeabHbIX yupexacHui. [1o
penakiuein C.A. TensikoBckoro, 2019.

MakapserueB, FO.H. u np. Anrebpa 9 knacc: yueOHHK U1 001eo0pa3oBaTeabHbIX yupexacHui. [1o
penakiuein C.A. TensikoBckoro, 2018.

Mopakosuy A.I'. "Anrebpa. 7 knacc. Yueonuk. Komriekt B 2-x gactax. ®I'OC",2021

Jlopodees I'. B. Anre6pa 7 knacc Yuebuuk,2020

Meps3nsak A., Ilononckuit B., PabwnoBuu E., Sxup M. "Anrebpa. 8 kmacc. Jdumaktuyeckue
Marepuaibl. [Tocooue st yuammxcs. PI'OC" odceernas, 2021

Komsarun 0. M, TkaueBa M. B, ®enopoa H. E. "Konsarun FO. M. Anrebpa. 9 knacc. YueOHUK.
dI'OC Maremaruka (Kossrun FO. M.)", 2021

I/ISYLIGHI/IC aJ'IFe6pr Ha CTYIICHU OCHOBHOTO O6H_[6FO 06pa30BaHI/I$I HAIlpaBJICHO Ha AOCTHUIKCHUC

CIIEYIOLIUX LICJICH:

* OBIIQJCHHE CHUCTEMOM MaTeMaTHYECKHUX 3HAHUM U YMCHHﬁ, HeO6XO,Z[I/IMLIX IJi1 IpUMCHCHUS B

HpaKTquCKOﬁ ACATCIIbBHOCTH, U3YUCHHUA CMCIKHBIX JUCHUIIINH, TPOAOJDKCHUS O6pa30BaHI/ISI;



* MHTEJUICKTyaJIbHOE pa3BUTHE, (HOPMHUPOBAHHME KAYECTB JIMYHOCTH, HEOOXOIMMBIX YEIIOBEKY IS
MIOJIHOIICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MATEMATHYECKOW JEATEIHHOCTH:
SICHOCTU M TOYHOCTH MBICIH, KPUTUYHOCTA MBIIUICHUS, WHTYULHH, JIOTUYECKOTO MBIIIJICHUS,
AJIEMEHTOB QJITOPUTMHYECKOM KYJIbTYpbl, MPOCTPAHCTBEHHBIX MPEACTABJICHHUM, CIIOCOOHOCTH K

IIPEO0JICHUIO TPYIHOCTEM;

* (opMupoBaHUE TPEACTABICHUN 00 HIEAX M METOJAaX MATEMaTHUKH KaK YHHBEPCAJIBHOTO SI3bIKa

HAayYKHU U TEXHUKH, CPEACTBA MOACTIUPOBAHUA SIBIICHHUI U mponecCoB,

¢ BOCIHMTAHUC KYJIBbTYPbI JIMYHOCTHU, OTHOWICHHA K MAaTCMATUKEC KAK K YaCTU 06HI€‘I€HOB€‘~I€CKOI>1

KYJIbTYpBbI, UTpaoIIei 0co0yI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

MecTo npeqMera B y4eOHOM IJIaHe
VY4eOHBIN TUIAaH HAa W3ydeHWe anreOpbl B 7-9 kimaccax OoTBOAMT 3 y4eOHBIX yaca B Hezaemo, 102

y4eOHBIX Yaca B IojI

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

OcBoenne yuyeOHOro Kypca «Ainredpay» JOMKHO oOecredyuBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOIO
obmiero  00pazoBaHUs ~ CIEAYIOUIUX  JIMYHOCTHBIX,  METANpEeAMETHhIX M  MPEeIMETHBIX

00pa30BaTeNIbHBIX PE3YIbTATOB!
JIMHHOCTHBIE PE3YJIBTATbBI
JINYHOCTHBIE pe3yabTaThl OCBOEHUS NPOrpaMMbl Y4eOHOTr0 Kypca «Anredpa» XapakTepu3yrTCs:
ITaTpuoTHYeckoe BOCIUTAHHE:

MMpOsABJICHUEM HMHTCpPECAa K IIPOHIJIOMY W HACTOAUICMY pOCCHﬁCKOﬁ MaT€MaTUKH, LHCHHOCTHBIM
OTHOIICHHUEM K NOCTHUKCHUAM pOCCHﬁCKHX MaT€MaTHuKOB U pOCCI/II\/’ICKOI\/’I MaTeMaTH4eCKOH IIKOJIBI, K

HCIOJIb30BAHUIO 3TUX JJOCTHXKEHUH B IPYruX HayKax U MPUKIIaJHBIX chepax.
I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s3aHHOCTEH Ipa)kIaHMHA U PeaM3alliu ero Mpas, MPeJCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS pAa3IMYHBIX CTPYKTYp, SBJCHUH, NpPOLEIyp

IrpaXxJIaHCKOT'O 06IJ_ICCTB8. (BBI60pBI, OIMPOChI U Hp.); TOTOBHOCTBIO K O6CY)KI[CHI/IIO OTUYCCKUX



HpO6JIeM, CBA3aHHBIX C IMPAKTUYCCKUM IMPUMCHCHHCM I[OCTI/DKGHI/Iﬁ HayKHl, OCO3HAHUCM BaXKHOCTU

MOpaJIb- HO-3TUYECKUX ITPUHIIUIIOB B JESITEIBHOCTH YYEHOTO.
TpynoBoe BociuTanue:

yCTaHOBKOﬁ Ha AaKTUBHOC Yy4YaCcTUC B PCHICHUHU  IMPAKTHYCCKUX  3aJa4 MaTeMaTUIEeCKOI
HAIpaBJICHHOCTHU, OCO3HAHHWEM BaXXHOCTHU MATEMATHUUYCCKOTO o6pasoBaHm[ Ha MPOTAKCHUU BCEH

KU3HU YIS yCIEITHOHW PO (eCCHOHATFHOMN AEATEIILHOCTH B Pa3BUTHEM HEOOXOIMMBIX yMEHHIA,

OCO3HaHHbIM BI)I60p0M N TMMOCTPOCHUEM HHHHBHHY&HBHOﬁ TPACKTOPUU O6p330BaHI/I$I 1 KHU3HCHHBIX

IJIAHOB € YYETOM JIMUHBIX UHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTE.
JcTeTUYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M J3CTCTHYCCKOMY BOCIPUATUIO MATCMATUUYCCKUX 06’I)€KTOB,

3aaad, pemeHI/Iﬁ, paccy>1<)1eHI/H71; YMEHHIO BUJACTE MaTEMAaTUHYCCKHUE 3aKOHOMEPHOCTU B HCKYCCTBC.
HeHHOCTI/I HAYYHOr0o MmMO3HAHUHA:

OpHEHTAIINEeH B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX NMPEIACTaBICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOABI U O0IIeCTBA, MOHUMAHUEM MAaTeMaTUYeCKON HayK1
Kak c¢epbl YeIOBEYECKON MAesTeNbHOCTH, STaloB €€ pa3BUTHS W 3HAYUMOCTU JUISL Pa3BUTHUS

OUBUIIN3alINH;
OBJIAACHUEM A3BIKOM MAaTEMAaTHKH U MaTeMaTH4YeCKOM Ky.]'H;TypOﬁ KaK Cp€ACTBOM IMO3HAHH MHPA,
OBJIaACHUCM HpOCTCﬁMHMH HaBbIKaMH I/ICCJ'IC,Z[OBaTeJ'IBCKOI‘/’I ACATCIBHOCTH.

®duznyeckoe BocnuTaHue, ¢GopMHUpPOBaHHEe KYJbTYPbI 310POBbSI M 3MOIUOHAJIHLHOIO

0J1aronmoJryymsi:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKWe 3HAaHUS B HHTEpPEcax CBOETO 3/I0pOBbs, BEACHUSA
310poBOro oOpasza KH3HU (3J0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXA,

perynspHasi puznyecKas akTUBHOCTD ),

C(I)OpMI/IpOBaHHOCTBIO HaBBbIKa peq)HeKCI/II/I, IIPU3HAHUCM CBOCTO IIpaBa Ha OH_II/I6Ky " TaKOTI'O K€ IIpaBa

APYToro 4cjioBCKa.
IKo0JI0rn4ecKoe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha IPUMCHCHUC MATCMATUYCCKUX 3HaHUHN I peuieHud 3a1a4 B obOactu COXpPaHHOCTH

oxpyxca}omeﬁ CpCabl, IINIAHUPOBAHUA IMOCTYIIKOB U OLCHKHU HUX BO3MOXHBIX MOCIEACTBUI IS

OKpYXalollel Cpeibl;

OCO3HAHUEM IJI00aJIEHOTO XapaKTepa 9KOJIOTHYCCKUX HpOGJ’ICM u HYTCf/'I HX pCHICHUS.



JIMYHOCTHBIE pe3yJjbTarhl, oﬁecne'{nBalomne ajanTanuio oﬁyqammerom K HU3MCHAIOIIMMCSHA

yYcdioBusim COMAIBHOM U l'[pHp())lHOﬁ Cpeabl:

° TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBHUAX HeOHpeﬂeHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTHU YC€PE3 MNPAKTHYCCKYIO ACATCIbHOCTH, B TOM 4YHUCIC YMCHUC YUYHUTHCA Yy APYIrux

J'IIOI[GI\/JI, HpI/IO6peTaTI) B COBMECTHOH JACATCIIbHOCTHU HOBBIC 3HAHUA, HABBIKM U KOMIICTCHIIMU U3 OIIbITA

JIPYTHX;

. HE0OX0IMMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM uucie (GOPMYIUpPOBaTh HUJEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM 4MCIE paHee HE H3BECTHBIX, OCO3HaBaTh

neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

. CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOyIOMMI KOHTpPMEp, KOPPEKTUPOBAaTh IPUHMMAaEMble pEUIeHUs U JeiCTBUS,

(hopMyTHUPOBaATh M OIICHUBATH PUCKHU U TIOCIICCTBUA, (OPMUPOBATH OIIBIT.
METANIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOCHUS MPOrpaMMBbl Y4eOHOTO Kypca «Anredpa» XapakTepu3yroTcs
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAM ETbHBIMU OCUCMBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OelCMEUIMU u

VHUBEPCAbHLIMU PEYTAMUGHBIMU OCUCMBUIMU.

1) Vuusepcanvuvie noznasamenvhwle oelicmeus obecneuusarom ¢opmuposanue 0a306b1x
KOZHUMUBHbIX NPOYecco8 obyuarwuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAIUWe20 Mupd,

npuMeHeHUe 102UHeCKUX, UCCIe008amelbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
Ba3oBble JJornueckue neicTBus:

L4 BbIABJIATE MW XaAPAKTCPU30BATh CYHICCTBCHHBLIC IIPU3HAKKU MATCMATHYCCKUX 06’beKTOB,
HOHHTHﬁ, OTHOIIICHUH MCKAY NOHATUAMU, (bOpMy.]'II/IpOBaTB OIIPCACIICHU A HOHHTHﬁ; YCTaHaBJIMBATDb
CYH_IGCTBCHHHﬁ IIPHU3HAK Knaccn(bnxaunn, OCHOBAaHHA AJIA O606H_ICHI/I$I U CpaBHCHHA, KpPUTCPHUHU

IIPpOBOAMMOTI'O aHaJIM34a,

L4 BOCIIPUHUMATD, (I)OpMy.]'II/IPOBaTB 151 HpeO6pa3OBLIBaTL CYXXICHUA: YTBCPAUTCIBHBIC U

OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC U O6H_[I/Ie; YCJIOBHBIC;

L4 BBIABJIATD MATEMATUYCCKHUE 3aKOHOMCEPHOCTHU, B3aMMOCBA3U U IIPOTHBOPCYHA B (1)8.KT8.X,
JaHHBIX, HaGJIIO,HeHI/I}IX N YTBCPKKACHUAX; ITPpEIJIaratb KpUTCPpUHN IJIS1 BBIABJICHUS SaKOHOMCpHOCTCﬁ )51

IIPOTUBOPEUNI;



L4 ACJIaTh BBIBOJAbI C MCIIOJIb30BAHUCM 3dKOHOB JIOTHKH, ACAYKTUBHBIX W HWHAYKTHBHBIX

YMO3aKIJIIOUeHHUM, YMO3aKIIFOUEHH 10 aHAJIOTHH;

o pa3buparb JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIACHHH (TpsAMBbIE U OT MPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITETILHO HECIIOXKHBIE J0KA3aTeIbCTBA MAaTeMaTHYECKMX (DaKTOB, BBICTPAUBAThH

apryMEHTaIHIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

. BBIOMpATh CIOCOO pemeHus: y4eOHO# 3amaun (CpaBHHUBATH HECKOJIBKO BAapUAHTOB pEIICHUS,

BBIOMpaTh HAOOJIEe TOIXO AN ¢ YYETOM CaAMOCTOSITEIIBHO BBIJCICHHBIX KPUTEPUEB).
Ba3oBrble ncciiegoBare/ibCKue 1eHCTBHSA:

o HCII0JIb30BAaTh BOIPOCHI KAaK HCCIIENOBATEIbCKUI HMHCTPYMEHT MO3HaHMS; (HOPMYyIUpOBaTh
BOIIPOCHI, (PUKCHUpYIOLME MPOTUBOpPEUHE, MPOOJIEMY, CaMOCTOSTENIbHO YCTaHAaBIMBAaThb HCKOMOE U

naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

. MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABICHHOMY TIJIAHY HECIIOKHBIN SKCTIEPUMEHT, HEOOJIbIIIOE
HCCIIEIOBAHHUE 110 YCTAHOBJIEHUIO 0COOEHHOCTEN MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEN 0ObEKTOB

MEXy COOO0i;

. CaMoOCTOSITENIbHO (hOopMyNHpoBaTh 0000IIEHUST U BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOTO
HaOIO/ICHUS, HMCCIIEOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX PE3YyJlbTaTOB, BHIBOJIOB M

000011IeHMIT;

L4 IIPOTHO3UPOBATh BO3MOKHOC Pa3BUTHUE IIPOLECCCA, a4 TAKKE BBIABUI'aTh IMPEAIIOJIOKCHUA O €TI0

Pa3BUTHUU B HOBBIX YCIIOBHUSX.
Pa6ora ¢ undopmanmeii:

L4 BBIABJIATE HEAOCTATOYHOCTh H HU30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX, HCO6XO,I[I/IMBIX JJIA

PCUICHUA 3a/lavH,

L4 BLI6I/IpaTB, AHAJIM3UPOBATb, CHUCTCMATU3UPOBATL W  HHTCPIPETUPOBATDH I/IHCI)OpMaI_II/IIO

Pa3JIMYHBIX BUIOB U (1)OpM MMpCACTABJICHH,

J BbIOMpaTh (OopMy MpeacTaBieHUs HHGOpPMAMM U WUIIOCTPUPOBATh pElLIaeMble 3aayM

cXeMaMH, AMarpaMMamH, HHOH rpadukoil 1 ux KOMOMHALIUAMU;

L4 OILICHMBAaTh HAaAEKHOCTh I/IHq)OpMaI_II/II/I o KpUTCpHUAM, NPCHAJIOKCHHBIM YYUTCICM HIIN

c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHuusepcanvhvie KOMMYHUKAMUBHBLE OCUCMEUsL 00eCneyusam cQhopmMupoO8aHHOCHb COYUATLHBIX

HA6bIKOB 06)/"!61}01141/060}1.



Oo0menue:

L4 BOCIIPpUHUMATL U q)OpMy.HI/IpOBaTB CY)XIACHHUA B COOTBCTCTBHMHM C YCIOBUSAMU W LCIAMU
OGH.[CHI/ISI; SAICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U MMCbMCHHBIX TCKCTAX,

JIaBaTh MOSICHEHUSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YJIbTaT;

. B X0Je OOCYXJEHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
penmiaeMoi 3ajauu, BBICKA3bIBaTh WJEH, HAILICJICHHBIE HA IIOMCK PEIIEHUs; CONOCTaBIIATh CBOU
CYXJEHUS C CYXKJIEHUSIMU JPYTUX YYacTHMKOB Juajora, OOHAapyKMBaTh pa3jluue U CXOJICTBO

MO3UIINI; B KOPPEKTHOU PopMe HOopMYITHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS ;

J MIPE/CTaBIATh pEe3yAbTaThl PEUICHUS 3a/Jadyd, HKCIEPHMEHTa, MWCCIEI0BaHUsl, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3a/ay MPE3eHTAUU U 0COOEHHOCTEN

ayAUTOPHH.
Corpyanunuecrno:

. MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHONW M WHAMBHUAYaJbHON paboThl NpuU

pEIICHNN yqe6H51x MaTeMaTUYCCKUX 3a1a4,

o MPUHAMATh [EJIb COBMECTHOW NEeSATENBbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM
paboTHI, pacnpenessiTh BUABI padOT, JOTOBApPHUBATHCS, OOCYKIATh MPOIECC M PE3yIbTaT PabOTHI;

0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

. y4acTBOBaTh B TPYMIOBBIX ¢opMax paboThl (0OCYKIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC

MITYPMBI U JIp.);

L4 BBITIIOJIHATE CBOIO 4YacCThb pa6OTBI U KOOpAWHHUPOBATH CBOU HeﬁCTBHH C OpyruMu 4YiCHaMH
KOMAaH/bI,
L4 OLCHHUBATh Ka4CCTBO CBOCTO BKJIaaa B 06].].[1/1171 MIPOAYKT IO KPUTCPHUAM, C(i)OpMy.]'II/IpOBaHHBIM

yY49aCTHUKaMU B3auMMOJCHCTBUSI.

3) Vuusepcanvuvie pezyiamusnsle oeticmsus obecneuusaiom Gopmuposanue CMBICTIOBbIX

YCMAaHOBOK U HCUSHEHHbIX HABbIKOB IUYHOCMU.
Camoopranmn3anus:

CaMOCTOATCIIbHO COCTAaBJIATH IUJIAH, aJITOPUTM PCUICHUA 3aJa4n (I/IJ'II/I €ro ‘laCTB), BBI6I/IpaTL CIoco0
peuicHuga ¢ y‘IéTOM HUMCIOIIUXCA PECYpPCOB U COOCTBEHHBIX BOBMOX(HOCTCﬁ, APpTYMCHTHUPOBATL U

KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:



L4 BIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJII TIIponecCa H pe3ylibTaTa PCHICHUSA

MaTeMaTHUYECKOM 3a1a9Hu;

L4 npeaABUACTL TPYAHOCTH, KOTOPBLIC MOTYT BO3HHKHYTH IIpU PCHICHUM 3aladyd, BHOCUTH
KOPPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX 06CT09IT€JH)CTB, HaﬁHGHHBIX OHII/I6OK, BBIABJICHHBIX

TPYIHOCTEN;

L4 OLCHUBATbL COOTBCTCTBUEC PE3yjibTaTa ACATCIIBHOCTHU IIOCTaBJICHHOM e " YCIOBHAM,
OOBICHSTH MNPUYUHBI OOCTWIXKCHUSA WM HCOAOCTHXKXCHUA LECJIHW, HAXOJUTH OIIII/I6Ky, AaBaTb OLCHKY

MPHUOOPETEHHOMY OIIBITY.
HNPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs OJHKHO

obecreunBaTh JOCTHKEHUE CIEAYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:
7 KJIACC
YucJia 1 BLIYUCJICHUA

Haxonuth 3HaueHHs YHCIOBBIX BBIPAKEHUN; MPUMEHATH DPAa3sHOOOpa3HbIE CIOCOOBI W IPUEMBI

BBIYUCIICHUS 3HAYECHUN APOOHBIX BHIPAKECHHIMA, COAEPKAITUX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH.

[TepexomuTs OT ogHOW (HOPMBI 3alUCH YHUCEN K APYro (mpeoOpa3oBHIBATH ACCATHYHYIO NIpOOb B

0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCITHYHYIO JIPOOB).
CpaBHUBATh U YHIOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.
OKpyrisTh 4yncia.
BbInoNHATE IPUKUAKY M OLIEHKY pe3y/ibTaTa BEIYUCICHHM, OIICHKY 3HAYEHHU I YMCIOBBIX BRIPAKEHUN.
BhInoyHATE ACMCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTEIISAMH.
[IpuMeHSTh MPU3HAKK JEIUMOCTH, Pa3okKeHHEe Ha MHOKUTEIHN HATypalbHbBIX YHCET.

Pemate MMPAKTUKO-OPUCHTHPOBAHHBIC 3aJga4du, CBA3aHHBIC C OTHOIICHHUECM BCJIIMYHH,
MpONOPHUOHAIIBHOCTBIO BCIIMYMUH, MPOLCHTAMHU; UHTCPIIPETUPOBATL PE3YIIbTAThI PCUICHUA 3aJlad C

y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMU pacCMaTpUBAEMBIX 0OBEKTOB.
AuredpanyecKkue BbIPaKeHH

Hcnons30BaTh anre6paﬂqe01<y}o TCPMHUHOJIOTUIO U CUMBOJIUKY, IPUMCHATH et B mponecce 0CBOCHUMA

y4eOHOTO MaTepuana.

Haxoaute 3HaueHUS 6yKBCHHBIX BBIpa)KCHI/Iﬁ IMPpU 3aJaHHBIX 3HAYCHUAX ITICPECMCHHLIX.



BrInoaHsTh HpCO6p330BaHI/ISI [ECJIOTO BBIPAKCHHA B MHOT'OYWICH MPHUBCACHHUEM HOI[O6HLIX cl1ara€MabiXx,

PacKpBITHEM CKOOOK.

BrmomaaTs YMHOKCHHUEC OJHOYICHA HAa MHOTOYJICH WM MHOTOYJICHAa Ha MHOTOYICH, HNPHUMCHATH

(dhopMyITBI KBaJpaTa CyMMBI M KBaJpaTa pasHOCTH.

OCYHIGCTBJUITI) Pa3JI0KCHUC MHOTOYWICHOB HAa MHOKHUTCIIU C ITIOMOIIIBIO BEIHCCCHUS 3a CKOOKH O6HI€F0

MHOYKHUTEJIS, TPYIITUPOBKH CIIaraeMbIX, IPAMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensaTs npeoOpa3oBaHUS MHOTOYJIEHOB JJIsl PELIEHUS PA3JIMYHBIX 3a/ad M3 MaTeMaTHKH,

CMCKHBIX IPEAMETOB, U3 peaﬂbHOﬁ IIPaKTHUKH.

Hcnonb3oBath CBOMCTBAa CTENEHEM C HaTypajdbHBIMM IOKa3aTelsiMU Uil NpeoOpa3oBaHUs

BBIPAKECHUI.
YpaBHeHHUs] M HEPABEHCTBA

Pemrate nuHElHbIE ypaBHEHUs C OJHOW IEPEMEHHOM, NMPUMEHsS MpaBWiIa Mepexoa OT MCXOIHOTO

ypaBHEHUS K paBHOCHJIBHOMY eMy. [IpoBepsTh, SABISETCS M YUCIIO KOPHEM YpaBHEHUSI.
[IpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPaBHEHUH U UX CHCTEM.

[logOupars mpuMepsl Hap YHCEN, SBJIAIOMIUXCA PEIICHUEM JIMHEHHOrO YypaBHEHUS C JBYMS

INEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHUS C JBYMsI IEPEMEHHBIMU;

MOJIb3YACH TpauKOM, IPUBOIUTH PUMEPHI PEIICHUS YPaBHEHUSI.
Pemath cucteMsl IByX TMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH, B TOM YHUCIIE IpadUyecKu.

CocTaBiaTh M peliaTh JMHEHHOE YpPaBHEHHE WM CUCTEMY JMHEHHBIX YpaBHEHUU IO YCIOBHUIO

3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyY€HHbIN PE3YNbTar.
Koopannarts! u rpadpuku. ®yHkuumn

I/I306pa)KaTb Ha KOOpHHH&THOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIUC 3a/JdHHBIM KOOpAWHATaAM, JIy4H,

OTPE3KHU, UHTCPBAJIbI; 3a IMCBIBATH YHCJIOBBIC IIPOMCIKYTKH HA anre6panquKOM A3BIKC.

Ormeuars B KOOpI[PIH&THOﬁ IJIOCKOCTH TOYKU IIO 3aJJdaHHBIM KO OpAWHATaM, CTPOUTH Fpaq)I/IKI/I

TUHEHHBIX QyHKIMH. CTpouTh rpaduk pyHkuuu y = | x I.

OnuceiBaTh C IIOMOIIIBIO (I)YHKLII/Iﬁ HU3BCCTHBIC 3aBUCUMOCTU MCKAY BCIMYUHAMU: CKOPOCTb, BPCMH,

PacCTOAHUC, [ICHA, KOJIMYECTBO, CTOUMOCTD,; IPOU3BOAUTCIIBHOCTH, BPECMH, 00BEM pa60TBI.

Haxoauth 3HaueHHE (I)YHKI_II/II/I 10 3HAYCHUIO €€ aprymeHTa.



[Monumare rpaduueckuii crmoco® TpeacTaBiICHHUS ¢ aHauu3a WH(pOpManWu; W3BJICKATh W

MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATbHBIX MPOLECCOB U 3aBUCHMOCTEH.
8 KJIACC
Ymncna v BHIYMCICHUS

[IpumeHsaTh NOHATHE apU(PMETHUYECKOr0 KBAJpPaTHOIO KOPHSA; HAXOJIUTh KBaJpaTHbIE KOPHH,
UCHOJIb3YSl TPU HEOOXOJUMMOCTH KaJbKyJSTOp; BBINOJHATH IPEeoOpa3oBaHUsl BbIPAKEHUH,

COAEpKaIIMX KBAIPAaTHbIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEH.

Hcrmonp30BaTh 3alUCH OOIBIINX U MalbIX YUCEII C IIOMOIIBIO ACCATHYHBIX I[pO6€I>i M CTEIICHEH Jmcia

10.
Auaredpanyeckue BbIpaKeHHs

HpI/IMeHﬂTB HNOHATHEC CTCIICHU C NICJIbIM ITIOKaA3aTcJIEM, BbIIIOJIHATH npeo6pa3013aHH51 BBIpa)KeHHﬁ,

COZACPpKAMMUX CTCIICHU C LCJIBIM IMOKA3aTCIIEM.

BrmmmonHaTh TOXJICCTBCHHBIC npe06pasoBaHI/I${ panuoOHaJIbHBIX BI)Ipa}KeHI/Iﬁ Ha OCHOBC ITpaBUII

NEHUCTBUM HAaJl MHOTOUYWICHAMH M aJITeOpandecKuMH IPOOsIMHU.
PackmanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumeHsTh IpeoOpa3oBaHus BHIPAKEHUHN IS PEIICHUs PA3IMYHbIX 3a/1a4 U3 MAaTeMaTUKH, CMEKHBIX

MIPEeIMETOB, U3 peaTbHON MPAKTUKHU.
YpaBHeHUsI 1 HepaBeHCTBA

PemraTe HHHeﬁHBIC, KBaApaTHbIC YPABHCHUA W PALMOHAIBHBIC YpaBHCHHsA, CBOAAIIHMECA K HHUM,

CUCTEMBI JABYX YpaBHEHHH C IByMs I€PEMEHHBIMU.

HpOBOI[I/ITB HpOCTCﬁH.IPIC HCCIICOOBAHUA ypaBHeHHfI n CUCTCEM ypaBHeHHﬁ, B TOM 4YHCIC C
IIPUMCHCHUCM Fpa(bI/I‘leCKI/IX Hpe,I[CTaBHeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpABHCHUC HUJIK CUCTEMaA

yYpaBHEHUH pEeIleHUs], €CITU UMEET, TO CKOJIBKO, U Tp.).

IlepexoauTe OT cioBecHOM (HOPMYIMPOBKM 3ajauu K e€ anredpanyeckod MOAEIH C HMOMOIIBIO
COCTaBJICHUSl YPAaBHEHUs WIH CHCTEMbl YpPaBHEHUH, WHTEPIPETHPOBATH B COOTBETCTBHM C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IeHHHﬁ pPE3yJIbTAaT.

HpI/IMeHHTB CBOMCTBA YMCJIOBBIX HCPAaBCHCTB IJId CpaBHCHHA, OLCHKH; PCIIATh JINHEHEIE
HCpPaBCHCTBA C OJIHOH HCpCMCHHOﬁ N UX CUCTCMBI; 1aBaTb rpa(bnqecxy}o HWJUTIOCTPpAalUi0 MHOXKECTBA

peI_HeHI/Iﬁ HEPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUUH
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IlornmaTe W HCIOJIL30BATh (I)YHKI_II/IOHaHLHBIe IIOHATHUA UM A3BIK (TepMI/IHBI, CHUMBOJIMYCCKUC

0003HaYCHMSI); ONMPEACTATh 3HaUCHUE (PYHKIUU MO 3HAYCHHUIO apryMEHTa; OIMpPEIeisaTh CBOHCTBA

¢byHKIHIH 110 €€ rpaduKy.

Crpouts rpaduku sniemMeHTapHbIX (GyHKuuil Bumay = K/X,y=x? y= X3 omnuchiBaThb CBOWCTBA

9HCI0BOM (DyHKIMU 1O e€ rpaduKy.
9 KUIACC
Yucisia ¥ BBIYUCICHUSA
CpaBHUBaTh U YIOPSAI0UMBATH PALIMOHANIbHBIE U UPPAIlMOHATIbHBIEC YHCTIA.

BrmonHaTh apI/I(l)MeTI/I‘-ICCKI/Ie I[GflCTBHSI C paorOHAJIIBHBIMHA YUCJIaMH, COUCTAasd YCTHBIC 1 TMCbMCHHBIC

HpI/IéMBI, BBITIOJIHATH BBIYMCIICHUA C HPppAllMOHAJIbHBIMU YU CJIaMU.

HaXO,}II/ITB 3HAYCHMS CTEICHEH C IIEJIBIMHU ITOKA3aTCIAIMHU U KOpHCfI; BBIYUCIIATHh 3HAUYCHUS YHCIIOBBIX

BBIPAKEHUII.

OprrJ'IfITI) )Iel\/'ICTBI/ITeJ'II)HI)Ie 4Yucia, BBINOJHATHL TIMPUKHUIAKY pE3yabTaTa BBIHHCHGHHﬁ, OLCHKY

YHCIIOBBIX BBIPAXKECHHIH.
YpaBHeHUsI 1 HEPaBeHCTBA

Pemats nuHelHble U KBaJpaTHbIE YPABHEHUS, YPaBHEHHUSI, CBOJSAIINECS K HUM, MMPOCTEHIIe ApoOHO-

pallOHAJIbHBIC YPAaBHCHHUS.

Pemath cuctembl IBYX JTMHEHHBIX YPaBHEHUI C IBYMS MIEPEMEHHBIMU U CUCTEMBI JIBYX ypaBHEHUM, B

KOTOPBIX OJJHO YPABHCHUC HE SABJIACTCA JIMHEMHBIM.

Pemate TexcToBBIC 3aJa4u aJIFC6paI/I‘leCKI/IM CIocoOoM ¢ IIOMOINBIKO COCTABJICHHUA YPAaBHCHUA WA

CHUCTCMBI JIBYX ypaBHeHI/Iﬁ C AByMs IICPECMCHHBIMU.

HpOBOI[I/ITB HpOCTCﬁH.IPIC HCCIICOOBAaHUA ypaBHeHHfI n CHUCTEM ypaBHeHHﬁ, B TOM 4YHUCIC C
IIPUMCHCHHUCM Fpa(bI/I‘leCKI/IX Hpe,I[CTaBHeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpABHCHUC HUJIK CUCTEMaA

ypaBHCHI/Iﬁ peumeHus, €CJin UMECT, TO CKOJIBKO, U Hp)

Pemate nuHeiHbIE HCPAaBCHCTBA, KBAAPATHBIC HEPABCHCTBA, 1/13o6pa>1<aTb pemieHUC HCPABCHCTB Ha

YHCI0BOM HpHMOﬁ, 3aIlMUCBIBATH PCIICHUEC C ITIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JHHEHHBIX HCPABCHCTB, CHCTCMBI HCPABCHCTB, BKIIOYAOMIUC KBAJAPATHOC
HEPAaBCHCTBO, I/I306pa)KaTB pCUHICHUC CUCTEMbI HCPABCHCTB Ha YHCIOBOM Hp}IMOﬁ, 3allnuCbIBaTh

peIIeHUC ¢ IOMOUIBIO CUMBOJIOB.

Hcnons30BaTh HEPAaBCHCTBA IIPpU PCIICHUHN PA3JIMYHBIX 3a1a4.
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DyHKUUH

Pacnio3naBate (yHKIMM M3y4eHHBIX BUAOB. IlOKa3bIBaTh CXEMAaTHYECKH pACIIOJIOKEHHE Ha

KOOPAMHATHOH IJIOCKOCTH TPaHKOB

¢byukuui Buma: Y =KX,y =kx +b,y=k/x, y=ax> + bx + ¢, y=x3 B 3aBHCHUMOCTH OT 3HAUCHHI

KOA(QHUIIMEHTOB;0NICHIBATh CBOICTBA (DYHKIIMH.
CtpouTth 1 n300paxaTh cCXxeMaTHYeCKH rpaduKy KBaJpaTHIHBIX
(G yHKIMI, ONUCHIBaTh CBOMCTBA KBAJPAaTUYHBIX (PYHKLUN MO UX rpauKam.

PacnioznaBathk kBaspaTHuHyI0 (QYHKIUIO 110 (GOpMyJie, IPUBOJAUTH IPUMEPHI KBAJAPATUUHBIX PYHKINN

U3 pealbHOM JKU3HU, (PU3UKHU, TEOMETPUU.
ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum
Pacnio3naBath apumMeTnyecKyro U reOMETPHUECKYIO IIPOTPECCUU MPHU PA3HBIX crIoco0ax 3ajaHusl.

BbIoNHATE  BBIYUCIIEHHS C  HCIOJIb30BaHMEM  (GopMya N-ro  wieHa apudmeTudecko U

T€OMETPUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WICHOB.
N300pakaTh 41eHbl NOCIEI0BATEIbHOCTH TOUKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemrate 3aga4u, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCICA0OBATCIBHOCTAMM, B TOM YHUCJIC 3aJa4Hd U3 peanLHoﬁ

YKU3HH (C UCTIOIh30BAHUEM KAJIBKYIATOPA, UG POBBIX TEXHOJOTHH).

Coneprxanue yueOHOTO MpeaMeTa
7 xmacc (1024)
1. BslpaxkeHus, ToKJecTBa, ypaBHeHUS. CTaTUCTUUYECKUE XapaKTEPUCTUKU

UYucioBbie BbIpaKEHHsS. DyKBEHHbIC  BBIpaXCHHs  (BBIpOKEHHsI C MepeMeHHbIMH). UYwuciaoBoe
3HaYeHHUE OYKBEHHOTO BbIpaXeHUs. JlomycTHMble 3HAYEHUS MEPEMEHHBIX, BXOIAIIUX B
anreOpandeckue BeipakeHus. [1o1cTaHOBKA BBIPaKEHUIH BMECTO MEpEeMEHHBIX. PaBEHCTBO OYKBEHHBIX
BbIpakeHuil. ToxkaecTBa, JA0Ka3aTeNbCTBO TOXIecTB. [IpeoOpa3oBaHus BhIpaXEHH. YpaBHEHUS C
OJIHOI TIepeMEeHHOW W ero KOpeHb, JUHEHHoe ypaBHeHHue. [lepexos oT cioBecHOU (opMYyITHPOBKH
COOTHOIIEHUN MeXAy BeJIMYMHAMH K anreOpandeckoil. PemieHne TEKCTOBBIX 3aJad METOJIOM
ypaBHeHUi. PelieHue TEKCTOBBIX 3amad anreOpamdeckuM crocoboMm. CTaThcTUYEeCKHE HaHHEBIE.
Cpennee apudmernyeckoe, pazMmax, MoJa, MEIHAHA.

2 .OyHKIMH.
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[Monstne ¢ynkmuu. O6macte omnpenencHus Qyakmuu. Crnocobbr 3amanus (yakmuu. ['padux
¢ynkuuu. Ytenue rpadukoB QyHKIuH. DYyHKIHH, ONUCHIBAIOIIKME NMPSAMYIO MPOMOPIUOHATBHYIO
3aBUCHUMOCTh, ¢¢ rpaduk. JIuHeliHas ¢yHKOMs, ee CBONCTBA W TpadHK, TEOMETPUUCCKHI CMBICI
KOd(QQHUIMEHTOB. YpaBHEHHE NPAMOM, YriaoBoi K03()OUIIMEHT TPsSMON, yCIOBUE MapaIICTbHOCTH
npsiMbiX. Mcnonb3oBanue rpadukoB (GyHKumiA mis pemenus ypaBHeHWi. I[lpumepsr rpaduueckux
3aBHCHUMOCTEH, OTPaKAIOMINX peaibHbIE MPOLECCHI: KoJeOaHue, TOKa3aTeIbHbIH POCT.

3. CtenieHb C HATYpaAJIbHBIM MTOKa3aTEJIEM.

Crenenp ¢ HaTypaJbHBIM NOKa3aTesneM. CBolicTBa creneHeil ¢ menslM nokaszarenem. OpHOUIIEH, €To
CTaHJIApPTHBIN BUM, N€HCTBUS ¢ oAHOWIeHaMU. DyHKIMHN y=X2, y=X3 , UX CBONCTBA U rpapuKu.

4. MHOTOYJIEHBI.
Muorounensl. CroxeHHe, BbIUMTAaHHE U YMHOXEHHE MHOTOUYJIEHOB. Pa3jokeHue MHOroujieHa Ha
MHOKHUTENN. CTeeHbh MHOTOWICHA.

5. ®opMyIibl COKPAIIEHHOTO YMHOXKEHHUS
@opMmysbl COKPAlIEeHHOTO YMHOXKEHHMS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH, KyO CyMMBI U KyO
pazHoctu. dopmyna pasHOCTH KBaJpaToB, opMysa CyMMBI KyOOB M pasHOCTH KyOoB. [Ipumenenue
(bopMyI COKpALIEHHOTO YMHOKEHUS K Pa3JI0KEHUIO Ha MHOKUTEIH.

6. Cuctemsbl JIMHEWMHBIX YPaBHEHHI
VYpaBHEHHsI C [BYMs [EPEMEHHBIMH;, PELICHUE YpPAaBHEHHW C JAByMs HepeMeHHbIMH. Cucrema
YpaBHEHUH, pelieHue cucreMbl. CucrteMa AByX JIMHEHHBIX YpPaBHEHHM C JBYMs NEPEMEHHBIMH,
pellleHre MOJACTAaHOBKOM M aireOpanyecKkuM cJokeHueM. PelieHue 3agady MeTOJ0M COCTaBIICHHS
CUCTEM ypaBHEHMII.

7. IloBTOpEeHue

8 ximacc (102 u)

1. PanmonanbHble 1pobu
PanmonaneHas (anredpandeckas) 1poOb. OCHOBHOE CBOMCTBO airedpandeckoil ApoOu, COKpalieHue
npooGeit. [lelictBus ¢ anreOpandeckuMu JApoOsiMU ( CIIO’KEHHE, BBIYMTAHUE, YMHOKEHHE U JeJICHUE
anreOpandeckux Jipooeii). PalinoHanbHble BhIpaKeHHs U UX IpeoOpa3oBaHusl.
@OyHKIM, ONKCHIBAIONIAs 00paTHYIO MPONOPIHMOHATBHYIO 3aBUCUMOCTB, ee Tpaduk. ['nnepbora.

2. KBazgpaTHble KOpHU
WppaunonaneHsle yncna. JlefictBurensublie uncna. KBagpaTHbiit kopeHsb. JlecaTuuHble NpUOINKEHNS
KBaJpaTHOro KOpHs. CBOHCTBAa  KBaJgpaTHBIX KOPHEW M MX NPUMEHEHHWE B BBIUUCICHUSX U
npeoOpa3oBaHUsAX BbIpakeHUH. OyHKIUSA: KOPEHb KBaJIpaTHBIA y =, €€ CBOMCTBA U rpaduk.

3. KBazparHble ypaBHEHHUS.

13



KBanpatHoe ypaBHeHue. @opmyisibl KOPHEH KBAaJAPATHOTO YPABHEHHS, COOTHOLICHUS MEXKIY

koap¢uimenTaMu U KopHsmMu. Teopema Buera. Pemienue panuoHanpHBIX ypaBHeHWH. Perienue

TEKCTOBBIX 3aJay, IPUBOSIINX K KBaJIPATHBIM U PAllMOHAIBHBIM YpaBHEHUAM. CII0KHBIE TPOLIEHTHI.
4. HepaBeHcTBa.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA. [[owIEHHOE CIIO)KEHUE U YMHOKEHUE YUCIIOBBIX HEPABEHCTB.

[IpuMeHeHnEe CBOMCTB HEPAaBEHCTB K OLICHKE 3HAYEHHUs BBIPAKEHMS. J[0KA3aTENbCTBO YHMCIIOBBIX U

anreOpandeckux HepaBeHCTB. HepaBeHCTBO ¢ 0/1HON nepeMeHHOH. Pemenne nepaBeHcTBa. Jluneiinoe

HEPaBEHCTBO C OJJHOW TIePEMEHHOI.

Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MepeMeHHOM. ['paduueckast HTEpIpeTaIis HEPaAaBEHCTB C
JBYMSI TIEPEMEHHBIMUA U UX CHUCTeM. UMCIIOBBIE IPOMEKYTKH: UHTEPBAJ, OTPE30K, JTyd. MHOXKECTBO.
3JIEMEHT MHOXKECTBA, MMOAMHOKeCTBO. OOBeAMHEHUE U TIEpeceueHne MHOXKECTB. JlmarpamMmmel Disepa.

5. CremneHs ¢ IeasIM NoKa3aTelieM. DIIEMEHTEI CTATHCTHKHI

CreneHp ¢ 1uenbIM mokaszateneM U €€ cBorcrBa. CTaHIApTHBIA BHJ YHUCIA. 3alUCh YHUCET B
CTaHIAAPTHOM BHJC. 3amuch NPUOTMKEHHBIX 3HaueHW. [IpukuaKa u OIEHKa pPE3yabTaTOB
BBIYUCIICHUH. JelicTBHs Hal MPUOIMKEHHBIMU 3HAUYCHUSIMH.

Hcropuveckne koMOMHATOpHBIE 3aaun. lIpencTaBieHue AaHHBIX B BHJE TAONWI, JUarpaMM U
rpadukoB. CpeaHue pe3ynbTarhl u3MepeHui. I[loHATHE O CTaTHCTHYECKOM BBIBOJIE Ha OCHOBE
BBIOOPKH

6. IloBTopenue. Pemenue 3amay.

7. IloBTopenue. Pemienue 3amay.

9 knacc (1024)
1. KBagparuunas GyHKImst

Oyukius. Bo3pacranue n yObiBaHue (QyHKUMH, HYIU (YHKLIMH, POMEKYTKH 3HAKOIOCTOSHCTBA,
HauOoJibllIee U HaUMEeHblIee 3HadeHus. KBanpaTHblil TpéxusieH. Pa3noxeHue KBapaTHOTo TpEXUICHA
Ha JIMHEeHHble MHOXUTeNIU. BblieneHne nojJHoro KBajapara B KBaJIpaTHOM TpexuwieHe. Pemenue 3anau
nyTéM BBbIICNICHUS KBaJpaTa JABYYJIeHa M3 KBaJpaTHOro TpéxwieHa. Kagpatuunas ¢(yHKUIus
y=ax2+Bx+c, e€ cBoiicTBa U rpaduk, napadona. KoopauHarel BepiHbl mapadoiibl, OCb CHMMETPHUH.
YerHas u Heu€THas ¢yHKuus. CreneHHble (QYHKIMM C HATypajJbHBIM IOKa3aTeleM HMX TIpaduku.
Omnpenenenne KopHsa n-il crenenu. Kopenb Tperbeil cteneHu. BeluncneHne kopHed n-il creneHu.
I'paduxu ¢yHKIMi: KOpeHb KyOuueckui, mMonaynb. Mcnoib3oBaHue mnpeoOpa3oBaHuil rpaduxoB
(mapasnienbHbIN IepeHOC BJIOJb OCEH KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO OCei).

2. YpaBHEHMS U HEPABEHCTBA C OJIHOM MEpEMEHHOMN
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[Menoe ypaBHeHHe M ero KopHU. IIpumepsl pelieHus ypaBHEHMH BBICIIMX CTeneHe. Pemienue
YPaBHEHUH TPETbEH M YETBEPTOM CTENEHU C OJHHUM HEU3BECTHBIM C IIOMOILIBIO PaA3JIOKECHHUS Ha
MHOXXHTEIM ¥ BBEICHHS BCIOMOrarenpHOW mepemeHHoW. Koperb wmHorowieHa. JlpoOHbie
pauMoHalbHbIE YypaBHEHUs. HepaBeHcTBa BTOpOW CTENEHM C  OJHOW IepeMeHHo. Meron
uHTepBasIoB. [Ipumepsl petieHus 1poOHO-TMHEHHBIX HEPABEHCTB.

3.YpaBHEeHHS U HEPABEHCTBA C JBYMS [IEPEMEHHBIMU
VYpaBHeHHE ¢ OBYMSI IEPEMEHHBIMH H €ro Trpaduk. PemeHne ypaBHEHUH C JABYMSI TIEPEMEHHBIMU.
VYpaBHEHHE OKPYKHOCTHU C IIEHTPOM B Havalie KOOpJUHAT M B JII000# 3amaHHOM Touke. ['padudeckas
MHTEpIpeTalysl YpaBHEHUN C JBYMS NMEPEMEHHBIMH M HUX CHUCTeM, Ipaduyeckas HMHTEpIpeTarys
HEPABEHCTB C JBYMS IEPEMEHHBIMM M WX CHCTEM. YPAaBHEHHE C HECKOJIbKMMH IE€PEMEHHBIMU.
[IpuMepel pemieHHs ypaBHEHHMM B LeNbIX uuciax. [Ipumepbl ypaBHEHMM € HECKOJbKHMH
Heu3BeCTHbIMH. Vcnonb3oBaHue rpadukoB GYHKIMM U peleHus] ypaBHeHUN u cucteM. Pemienue
HEJIMHENHBIX CUCTeM. PemieHue cucreM, coAeprKaliuxX OJHO ypaBHEHHME IEPBOM, a Ipyroe BTOPOH
creneHu. Pemienue cuctem ABYX YpaBHEHMI BTOPOM CTENEHU C JIBYMs IepeMEHHbIMU. Pemrenue
TEKCTOBBIX 3a/1a4 METOJIOM COCTABJICHUS] CUCTEM YPaBHEHMIA.

4. ITporpeccun
ITonsiTue nocnenoBarebHOCTH. ApudmMeTndeckas U reoMmerpuyeckas nporpeccuu. @opmyisl o0miero
qJleHa U CyMMbI II€PBBIX HECKOJIBKHX WIEHOB apU(METHUECKON M reoMEeTpUYEcKOi mporpeccuit .
beckoHeuHO yObIBarolIasi reoMeTpudeckas mporpeccusi.
5. DneMeHThl KOMOHMHATOPUKU U TEOPUH BEPOSTHOCTEH

KomOunanuu u3 Tpex snemMeHTOB. KoMOMHATOpHOE MpaBWIO YMHOXKEHHs, Iepedop BapHaHTOB,
MIOJICYET YMCJIa BAPUAHTOB C NIOMOIIBIO IIpaBUiIa yMHOKeHUs. [Ipumepsl perieHns KOMOMHATOPHBIX
3agau. [lepecranoBku, pa3Merienus, coueranus. [1oHsATHA U puMepsl citydailHbIX coObITHi. YacToTa
COOBITUS, BEpPOSATHOCTb. OTHOCHTENbHAs YacTOTa M BEPOSITHOCTh  CIy4alHOTO  COOBITHS.
PaBHOBO3MOXKHBIE COOBITHS M MOACYET HX BEpOSTHOCTU. [IpeincraBieHHe O IeOMETPUYECKOM
BEPOSITHOCTH.

6. IloBropenue. Pemenue 3agay no xKypey anredpsl 7-9 kinaccos

7. Ob6oOmaroiee nMoBTopeHue. Pemenue 3amay.
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TEMATHUYECKOE IINIAHUPOBAHHUE YUYEBHOI'O KYPCA

Txaacce (102 4)

HasBanmue pa3nena
OcHoBHOE coepKaHue OcHOBHBIC BHIBI ESITETbHOCTH 00yJaI0IIHXCSI
(TeMbl) (YHCI0 YACOB)
Yucna U IloHsTHE pauLMOHAIBHOrO 4YHCHIA. Cucremarn3upoBaTb W oGoramaTh 3HaHHS 00
BBIYHCJICHHUS. Apudmerndeckne  IEHCTBUS ¢ OOBIKHOBEHHBIX H JECATHUHBIX JIPOOSX.
Panuonansubie panoHAIEHBIMA YHCITaMH. CpaBHHMBaTH " YIOPSIA0YMBATH Japoom,
qucaa CpaBHeHue, YHOPSIOYNBaHHE peoOpa3oBbIBas NP HEOOXOANMOCTH JIECSTHIHBIC
panMOHAIBHBIX YHCEI. Ipodn B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
(25w CrereHb c HaTypaJbHBIM JNEeCSTHYHBIE, B  YaCTHOCTH B  OCCKOHEUHYIO
TOKa3aTeleM. JECSTUIHYIO IPOOB.
Pemienne OCHOBHBIX 3ajJjady  Ha IIpumeHsThL pa3HooOpa3Hble €HOCOObI M NPHEMBI
JIpoOW, TPOIEHTHI W3 peabHOU BbIYMCJICHMS] 3Ha4YeHUH JAPOOHBIX BbIPAKEHHIA,
MIPaKTHKH. coJlepyKaIiuX OOBIKHOBEHHBIE M JIECATHYHBIE IPOOH:
[Ipu3Haku JeIUMOCTH, Pa3IoKEeHHS 3aMEHATh TPU HEOOXOIUMOCTH JAECATHUHYIO JIPpOOb
Ha  MHOXHUTEIM  HATypaJbHBIX OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO  JIECSITHYHOM,
YHCelL. NPHUBOAUTL BhIpOXKEHUE K (opme, Hanbosee yao0HOH
JUIT  BBIYMCIEHHH, TIpeoOpa3oBBIBaThH  JIPOOHBIE
Peanbibie sapucnMoctH. llpaMas BBIPDAXKEHHs Ha YMHO)KEHHE U JENEHHE JECATHYHBIX
obpaTHas MPONOPUHOHATBHOCTH Npobeii K AeHCTBHAM ¢ HeTbIMU YUCTaMH.
IIpuBoanTe 4YHCIOBBIE M OyKBEHHBIC HNPHMEPBI
CTENICHW C HATypaJbHBIM IIOKa3aTeneM, OOBSICHAL
3HAUYEHMs] OCHOBAHMs CTETIEHU U TOKa3aTelsl CTENEHH,
HAXOIUTh 3HAYCHMs creneHeil Buma a" (@ — mroboe
palUOHANBHOE YHUCIIO, N — HATYpaJbHOE YHCIIO).
IMonumaTe cMbICT 3amUcH OOJBLIMX YHCET C ITOMOLIBIO
JEeCATUYHBIX po0eit u creneneid uncia 10, mpuMeHsIThUX
B peasbHbIX CUTYyaIHsX.
IIpuMeHsITH TIpU3HAKM OEIMMOCTH, Da3JIOXKEHHUs Ha
MHOYKHTENN HAaTYpaJbHBIX YUCEL.
Pemrats 3amaum Ha uyacTH, NMPOLEHTHI, NPOIOPIMH, Ha
HaxOKAeHHe JpoOu (IpOLEHTa) OT BEIUYUHBI H
BEJINYUHBI 110 €€ ipodu (IPOLEHTY), Apodu (TIpoLeHTa),
KOTOpBI COCTaBJISieT OJHA BEIWYMHA OT JIPYroil.
IIpuBoanTh, pa3dupaTb, ONEHMBATh Pa3IUYHbIE
peIIeHus], 3aMUCH PELIEHNH TEKCTOBBIX 3aau.
PacnosHaBatrb M OOBSICHATb,  ONMPasCh  Ha
OMpe/ieNIeHHs, NPSIMO MPONOPLUOHATIbHBIE U OOpaTHO
MIPOIIOPIHOHANBHBIE 3aBUCUMOCTH MEXy BEIHYHHAMU,
NPUBOIUTL MpPHMepPbl 3TUX  3aBHCHUMOCTEH U3
peabHOro MUpPA, U3 APYruX Y4eOHbIX MPEIMETOB.
Pemarp npakTHKO-OPHEHTHPOBAHHBIE 3aJa4d Ha JPOOH,
TPOIEHTHI, MPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHOCTH,
PONOPIMU
AJiredpanyeckue byxBenHble BBIPAKEHUS. OBjaxerp  anreOpanyeckoll  TEPMUHOJOTHEW U
BbIPasKeHUsI IlepemenHble. Jonycrumslie CUMBOJIMKOM, NMPHMEHSITh €€ B IMPOLECCe OCBOCHUS
3HAUEHUS TIepeMEHHBIX. DopMyIIbI. yueOHOT0 MaTepuana.
@7 ) IIpeobpazoBanue OYKBEHHBIX Haxonurth 3HavyeHusi OYKBEHHBIX BBIPAXKEHHH IPU
BBIPQXKEHUH, pPacKpbITHE CKOOOK U 3aJJaHHBIX 3HAUCHUSIX OYKB; BBIMIONHSTH BBIYUCICHUS
MIPUBEJICHUE OI00HBIX CIIaraeMbIX. no hopmynam.
CBOiicTBA CTENIEHH ¢  HATYDATbHBIM BbINoIHATH TIPeoOpa3oBaHUs IIENOr0 BBIPAKEHUS B
HOKA3ATEIICM. MHOTOYJICH NPHBEICHUEM IOJOOHBIX CIAaraeMblX,
PacKpBITHEM CKOOOK.
Muorounensr.  Croxkenne, BbIYHTaHHC, BbINOJIHATH YMHOXEHHE OJHOYIEHA Ha MHOTOUJIEH 1
YMHOKCHUC  MHOrOWICHOB. Dopmyrbl MHOTO4YJIEHa Ha MHOTOWIEH, MPUMEHATH (OPMYJIbI
COKpAIlICHHOT O YMHOKCHHAL. KBaJIpaTa CyMMbI M KBaJpara Pa3HOCTH.
Paznoxenne MHOI'OYICHOB Ha OcylecTBJIATh  PA3NOKEHHE  MHOTOWIEHOB  Ha

16



MHOKUTEIH MHOXKHTEII ITyTEM BBIHECEHHS 3a CKOOKM O0OIIero
MHOXKHTEINS, TPUMEHEHHS  (OPMYIBI  Pa3HOCTH
KBAJIPaTOB, (POPMYII COKPAIIEHHOTO YMHOMKEHHSL.
IIpumensaTs mnpeoOpa3oBaHNEe MHOTOWICHOB JUIS
pelIeHNs Pa3IuIHbIX 3a]ad U3 MaTEeMaTHKH, CMEKHBIX
MPEIMETOB, U3 PEaTbHOH IMPAKTUKH.
3HAKOMHTBCS ¢ MCTOPHeEil pa3BUTH MaTeMaTHKH
YpasHenus " VYpasHeHue, IpaBuia Pemarb nuHENHHOE ypaBHEHHE C OJHON NEPEMEHHOM,
HepaBeHCTBA npeoOpa3oBaHus ypaBHEHUS, NPUMeEHssI MpaBMJIAa TepexoJa OT  HCXOJHOIO
(20 ) PaBHOCHIIEHOCTH YpaBHEHHIA. YpaBHEHUsI K DPaBHOCHIIBHOMY €My 0Oosee HpocToro
JluneiiHoe ypaBHEHHE C OJHOI Buza. IIpoBepsiTh, SBISETCS JIM KOHKPETHOE YHCIIO
TIePEeMEHHOM, peIIeHNe JIMHeHHBIX KOpPHEM YPaBHEHUSL.
ypaBHeHuil. Pemenue 3amau ¢ Ilon0upare mnpumepsl nap 4YuCell, SBIAIOLIUXCS
TIOMOIIBIO YPaBHEHUH. peuieHneM  JIMHEHHOro  ypaBHEHHS C  JABYMs
. nepeMeHHBIMA. CTPOMTBH B KOOPJMHATHON IIOCKOCTH
JluneiiHoe  ypaBHERME C IBYMA rpaguk  JMHEWHOTro YpaBHEHUS c JBYMST
HCpEMCHHBIMH 1 CTO Fpaqu'CHCTeMa MepEeMEHHBIMH;  TONB3YSCh TpadHKoM, NPHBOAHTH
ABYX JIMHCHHBIX YPABHCHUN C NIBYMA | ppymepnl peneHns ypaBHEHHSL.
TNepeMeHHbIMH. ~ Pemienne  CHCTEM |  HaxonmTh — pemieHHe CHCTEMBI JIBYX  JHHEHHBIX
YpaBHEHUH CIIOCOOOM ITOJCTAaHOBKU H YpaBHEHUH C ABYMS MepEeMEHHBIMIL
CrIoco0OM CIIOKEHHS
CocTaBasiTb M pemIaTb YpaBHEHHE WIM CHCTEMY
YpaBHEHUH MO YCIOBHIO 3a/laud, MHTEPIIPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4d  TIOMy4eHHBII
pe3ynbTar
Koopaunarst u Koopannata Toukm Ha IpAMOIL. M3o0paxkaTs Ha KOOPAMHATHOW TNPSMOM TOYKH,
rpaQuku. Uucnossie TIPOMEKYTKH. COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIydH,
@yukunn (24 4) PaccrostHue Mex Ity IBYMs TOUKaMU OTpe3KH,  WHTEepBaJbl;  3alKChiBaTh WX  Ha
KOOPAMHATHOH MPSIMOH. anredpanveckoM si3bIKe
[psimoyronbHast cucrema OTMeuaTh B KOOPAWHATHOW NJIOCKOCTH TOYKH IO
KOOpIUHAT Ha IUIOCKOCTH. 3aJaHHBIM ~ KOOpAMHATaM;  CTPOUTh  IpaduKu
Ipumepsl  rpadMkoB, — 3aJaHHBIX HECJIOKHBIX 3aBHCHMOCTEH, 3a/laHHBbIX (OpMysamMu, B
¢dopmynamu.  Urenue rpadukoB TOM YHCJIE C TIOMOLIBI0 HU(PPOBBIX JTa00OPaTOPHIA.
peanbHBIX 3aBUCUMOCTEH. IIpumensTs, H3y4aTh TpenMyliecTBa,
TMoustre DyHKIWH. Ipaduk HHTEpPNpeTHPOBATH rpagu4eckuii cnoc0§
dysxuma.  CeoiictBa  (yHKIWMIA. TIpE/ICTaBNICHUS u aHanmsa Ppa3zHOOOpa3HOi
Jluneiinas Qynkimst. Iloctpoenne JKU3HCHHOH MH(pOpMAIHH.
rpaduka  JTMHCHHOW  (yHKIMW. OcpanBaTh TIOHATHE (I)YHK}II/II/I, OBJIaJIEBaTh
Ipaduk dysxumm y = Ix | (YHKIMOHAIBHOH TEPMUHOIOIHEH.
Pacno3naBarp JnuHeliHylo ¢GyHkimio Y = Kx + b,
ONHCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HaU€HUI
ko3 puireHtoB K u b.
Crpouthb rpadpuky suHeitHON QyHKINH, QYHKIUH
y=lxl.
Hcnonb3oBaTs mHppoBbIe pecypesl Ui TOCTPOESHHS
rpagukoB (QYHKIMHA © HM3Y4CHUs HUX CBOMCTB.
IIpuBonuTh mnpHUMepHl JIMHEMHBIX 3aBUCHUMOCTEH B
peabHBIX MPOLECcCaX U SBICHUIX
IlosTOpenue u IloBTOpeHNHE OCHOBHBIX MOHATHUH U

0000ueHne(6 4)

METOZOB Kypca 7  Kiacca,
00001meHne 3HaHUi

Bbi0upaTb, NpPUMEHATb OLEHHUBATH CHOCOOBI
CpaBHEHMsI 4YKCEJ, BBIYMCICHHU, MNpeoOpa3oBaHuil
BBIPAKEHUH, PEIICHUs yPaBHEHH.

OcymecTBJIsAITh  CAMOKOHTPOJIb  BBINOJIHIEMBIX
JICHCTBUI U CaMOIPOBEPKY pe3yibTaTa BBIYHCICHUM,
npeoOpa3oBaHuii, mocrpoeHuid Pemarb 3agaum u3
peanbHON KU3HM, NPUMEHATH MaTeMaTHYecKHe
3HAHMS JUIS PEIICHHS 33124 U3 APYrUX IPEJMETOB.

Pemarp  TekcTOBble  3aJa4M, CPABHHBATD,
BbIOHPATH CNOCO0BI PELICHNUs 3a1a4H
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8 kiace (102 v)

Ha3sanue
pasaena (Tembl) OcHoBHOe coaep:xaHue OcHOBHBIE BH/IBI IeSITEJILHOCTH 00yYaI0 IIUXCS
Kypca (4uc/I0 4acoB)
Yucaa " KBagparHelii KOpeHb W3  UHCIA. @opMyIHPOBATH ONpe/ieJeHHe KBAJIPATHOTO KOPHS
BBIYHCJIEHUS. [onstie 00 MpparoOHAILHOM YHCIIE. U3 YUCiIa, apuPMETHIECKOTr0 KBaAPaTHOTO KOPHSI.
KBanparusie JlecsTuaHble npubmxernsi | IIpUMeHSITH  Omepanyio W3BJIEYEHHS KBAJAPATHOIO
KOpPHHU HUpPPALOHAIBHBIX YrHCell. KOpHS M3 4HCIA, HMCHOJb3Ys IPH HEOOXOIMMOCTH
(15 u) JeticrBurensapie uncna. CpaBHeHHE KAJIbKYJIATOP.
JEWCTBUTEIBEHBIX YHCedl. OneHuBaTh KBaJpaTHBIC KOPHHU IIEJIBIMH YUCIAMH H
ApudmeTnaeckuii KBQJIPaTHBIH | JECSTUYHBIMH JIPOOSIMHU.
KOpEHB. CpaBHMBAaTHh W YNOPS/A0OYMBATH palHOHANGHBIE U
Vpasuenne Bujga X° = a. CpoifcTBa | HppanMOHANbHBIE YHCIA, 3AMUCAHHBIE C TOMOIIBIO
apuPMETHIECKHX KBaJpaTHBIX KBaJIpaTHBIX KOpHEH.
kopHeil. [IpeobpazoBaHKe UHCIOBBIX HcenenoBarh ypaBHeHHE X2 = @, HAXOJMUTH TOYHBIE U
BEIPaYKCHUH, coziepyKaImx npubImKEHHEIe KopHU Tipu @ > 0.
KBaJ[paTHbIe KOPHI HccnenoBaTh  cBoiicTBA  KBaJpaTHBIX  KOpHEH,
TIPOBOJISI YHCIIOBEIE KCIIEPHMEHTHI C UCIOJIB30BAaHUEM
KaJbKy/IITOpa (KOMIBIOTEPA).
Jloxa3pIBaTh CBOICTBA apU(PMETHIESCKUX KBaJPATHBIX
KOpHEHl; TNpUMEHSATh WX JUId  [peoOpa3oBaHUsS
BbIpa’KEHUH.
BeinonHsATh npeodpa3oBaHus BBIPAKEHUH,
colepKalluX  KBaJpaTHble  KOpHH.  BeipaxaTh
MEepeMeHHbIE W3 TEOMETPHYECKHX U (HU3MYECKUX
¢dhopmyir.
BbruncasTh 3HAYEHHs] BBIPKEHHH, COACpIKAIINX
KBaJIpaTHbIE KOPHH, HCHONB3Ys NPH HEOOXOJUMOCTH
KaJbKYJIATOP.
Hcnonb3oBaTh B X0 pellEHUs 3a/1a4 2I€MEHTaPHbBIE
NPEICTABICHUS, CBSI3aHHBIE C  NPUOIMKEHHBIMU
3HAUYEHHUSIMH BEIHYNH.
3HAKOMHUTBCS € MCTOPHEN Pa3BUTHUsI MaTeMaTHKU
Yucaa W CTenenp ¢ Le/bIM TOKa3aTeseM. ®opMyJIHpPOBaTh ONpeAe/ieHHe CTENEHH C  LEJbIM|
BBIYHCJICHHUS. CrangaprHas 3an1ch Yucia. MOKa3aTeNeM.
Crenent ¢ mexapiv| Pa3Mepbl  OGBEKTOB  OKPYKAIOMIErO| [IpeacTaBisiTh 3ammch GOIBIIMX M MaiblX duCen B
ToKaszaTejieM MIpa (OT IEMEHTAPHBIX craHfapTHoM Buje. CpaBHHBAThb 4YHCIIA U BEJIUYUHBI,
(7 9) HACTHLL /10 KOCMMYECKAX ~O0BBEKTOB), 3alMCaHHbIE C UCIIONIb30BaHUEM creneHu 10
JUIUTENIBHOCTh TPOLIECCOB B '
OKPY)KAIOLIEM MHPE. Hcnonb3oBaTh 3amMch 4Yucel B CTaHJAPTHOM BUJIE
CaoiicTBa CTENeHU c HeJbIM| U BBIPQKEHHS pa3MEepoB OOBEKTOB, JUIMTEIBHOCTH
ToKasaTeaeM IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
®opMyJIHpPOBaTh, 3alHCLIBATH B  CHMBOJIHYECKOIi
¢bopme 1 MITIOCTPHPOBATHL NPUMEPAMH CBOKCTBA
CTENEeH!
C IIENIBIM TTOKa3aTeleM.
IIpuMeHsTH CBOIiCTBA CTENEHU Ui NPEeoOpa3OBaHU
BBIDOKEHUM,  COAEpXAIIMX  CTENEHH C  LENbIM|
nokazareiaeM. BBINOIHATL JelicTBHSI C  UHCIAMY,
3alUCaHHBIMM B CTaHIAPTHOM BHIE (YMHOXEHHE,
JIeJIEHUEe, BO3BEICHUE
B CTEIICHb)
Aarebpanueckue Keasparusrit TPéX‘IHeH Paznoxenne| Pacnosnabarnb KBaJIpaTHbBII TpEXHUICH,
BbIPaKeHHUSI. KBaJIpaTHOT'O TPEXHJICHaHa MHOKHUTCIIN | ycTaHABIUBATH BO3MOXKHOCTH €T0  PA3OKEHHs Ha
KBanparubrii MHOXKUTEIIN.
TpéxuieH PackinaapiBaTh Ha MHOMKHUTEIU KBAJPAaTHBIN TPEXUJIECH|
(5 v) C HEOTPUILIATEIILHBIM JIUCKPUMHHAHTOM
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Anrebpanieckn Anrebpandeckast JpoOb. 3anuceiBaTh anreOpanueckne BeIpakeHWs . HaxoauTh|
€ BbIPpAKECHUSI. Jorycrumble 3HAYCHHsI IEPEMCHHBIX, 00JIacTh  ONpENENICHHS  PALHOHAIBHOTO  BBIPAKCHHUSL.
Aﬂreﬁpan'{eCKa BXOISINX B anre6pa1/1qec1<1/1e BbINOJHATL  YKHCIOBLIE IIOJCTAHOBKA W BBIYMCJISATH|
51 1podb BhIpakeHHs.  OCHOBHOE — CBOWCTBO 3HAUYEHHEe APOOH, B TOM YHCIE C MOMONIBIO KaJIBKYISATOPA.
(15 9) aﬂreGIiqueCKOﬁ apobu. Cokparnenue ®@opMyJIMPOBATh OCHOBHOE CBOICTBO aireOpamdecKoii
Apodeit. Ipo0M ¥ NPHMEHSITh €ro Ui MpeobpasoBanHus IpoOei.
Cnoxenne, BbIHTaHHE, YMHOKCHHC BoimonusaTe fgeiicTBHSI ¢ anreOpanuecKUMH  JPOOSMIL,
H JENeHHe alrebpaureckiX ;[po6e1:1. IIpumensaTs npeoOpa3oBaHMS BBIPAKCHUH U1 pELICHUS
[IpeobpazoBanue BBIPKCHHUH, B
conIepKaIIIX AN eBpauecKie Apobu 3a1ad. bIPA’KATH  TNEepeMeHHble 13 thopmyn
(pm3Huuecknx, TEOMETPUYECKNX, OINHCHIBAIONINX OBITOBBIE
CHTYaInH)
YpasHenus Ksanparnoe ypaBHenue. Henomnoe Pacno3naBarb KBaJpaTHbIC ypaBHEHUS.
U HepaBeHCTBA. KkBajzpatHoe ypaBHeHHe. @opmyna 3anuceIiBaTh ()OPMYJTy KOpHEH KBaaApaTHOTO YpaBHEHNS,
KBanparusie KOpHEH  KBaJpaTHOI'O  ypPaBHEHUSL. pemiaTb KBaJipaTHbIe YPaBHEHHUST — IIOJHBIE U
YpaBHeHHSI Teopema Buera. HETIOTHBIE.
(15 u) Pemenne ypaBHeHMI, cBOIAILUXCS K IIpoBoauTh mnpocreiilmme MCCICI0BAHUS KBAaJPAaTHBIX
kBazparHeM. [lpocreifmme npoGHO- YpaBHEHUIL.
panroHANBHBIE ypAaBHEHHS. Pemats ypaBHeHHsI, CBOmsIIMECS K KBaJpaTHBIM, C
Pemrenne  TEKCTOBBIX — 3amady  C TTOMOIIBI0 TIPe0Opa3oBaHMil M 3aMEHOH TepeMEHHOMH.
TIOMOIIBI0 KBAJAPATHBIX ypaBHEHHI HaéaonaTh 1 aHAIM3UPOBATH CBS3b MEXXTY KOPHSIMHU 1
KOO UIHUEHTaMH KBaJPaTHOTO YpaBHEHHSI.
®opmyaupoBaTh TeopeMy Bmera, a Takke o0paTHYIO
TeopeMy, IPUMEHSTh 3TH TEOPEMbI ISl PEIleHUs 3aad.
PemaTth TekcToBBIE 3aJa4N aNreOpandecKuM CII0COOOM:
MEepPEeXOAUTh OT CJIOBECHOH (DOPMYITHUPOBKH  YCIOBHS
3aJaul K anreOpandeckoil MoAeny IyTEM COCTaBIICHHS
YpaBHEHUS, pemathb COCTaBIICHHOE YpaBHEHHE;
MHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBHCSI ¢ HCTOPHeEil pa3BUTHS aareOpsl
YpaBHenusi JluneitHoe  ypaBHeHHME C  JBYMs Pacno3HaBarh  JMHEHHbIE ~ ypaBHEHHs ¢ JBYMs
H HepaBeHCTBA, IIEPEMEHHBIMH, €ro rpadyK, IpUMepb TepEMEHHBIMH.
Cucremsbl pelIeHus ypaBHEHHH BLENIBIX YUCIaX. Crpoutsb rpaQuky JIMHEHHBIX YPABHEHHH, B TOM YHCIIE
YPABHeHHii Pemenne cucrem [BYX JMHEHHBIX HCIO0JIb3Ysl H(POBBIE pecypcesl.
(13 u) YpPaBHEHUH C JBYMs NEpEMEHHBIMU. Pazimyarte napasienbHble U TEPeceKarolrecs MpsMble
ITpumeper peleHus CHCTEM M0 UX YpaBHEHMSIM.
HEJIMHEWHBIX YpaBHEHUH C ABYMs Pemratn cucrembl ABYX JIMHEWHBIX ypaBHEHHMH C OBYMs
HepEMEHHBIMHL. MEePEMEHHBIMH TTOJICTAHOBKON M CII0KEHHEM.
I'paduueckas UHTEpIpeTanys Pemrats mpocrteiiliie cUCTEMBI, B KOTOPBIX OJHO H3
YpPaBHEHUsI C BYMsl NIEPEMEHHBIMU H YpPaBHEHUH He SBIISETCS TMHEHHBIM.
CUCTEM  ypaBHEHHH Cc  JAByMs IIpuBoanTh rpaduyecKyl0 HHTEPNPETANHIO PELICHUS
NepeMEHHBIMU. YpPaBHEHUsI C JIByMsI IEPEMEHHBIMU U CUCTEM YpaBHEHHUIiC
Pemenne  TekcToBBIX  3amad  C JBYMsI TIEpEMEHHbBIMU.
TIOMOILBIO CHCTEM YpPaBHEHUIT Pemarp TeKcTOBBIE 3a/1a4H areOpanyeckiM crocooom
YpaBHeHnusi UucnoBble HEpaBeHCTBA U UXCBOMCTBa.| dOpMy/IMpoBaTh CBOMCTBA 4YHCIOBBIX HEPABEHCTB,
u HepaBeHCTBO C OIHOH TIepEeMEHHOM. WUIIOCTPUPOBAaTh UX HAa  KOOPAMHATHOM  MPSMOIi,
HEpaBEeHCTBA. Jlu"elHble HEPaBEHCTBA C Oﬂﬂoﬁ JAOKa3bIBATH anre6pauqe01<n.
Hepasencraa nepeMeHHoH 1 ux perienue. Cucrembl IIpuMeHsITH CBOIiCTBA HEPABEHCTB B XO/I€ PEILICHHS 3a1a4.
(12 ) JMHEWHBIX ~ HEPABEHCTB C  OIHOH Pemarh nuHeiiHble HEpaBEHCTBA C OJHOM MEPEMEHHOM,
IEPEMEHHOI U HX PeLICHHE. n300pakaTh pelleHne HePaBeHCTBA Ha YUCIIOBOH MPSMOM.
H30bpaskenue pelleHus JTHHEHHOro Pemarp cucreMbl JIMHEHHBIX HEPAaBEHCTB, H300paxarh
HEpABCHCTBA W~ MX  CHCTEM  Ha pEIlIeHNE CUCTEMbl HEPABEHCTB Ha UHCIOBOW HPsIMON
YHCIIOBOU NPAMOit
DyHKIMH. IlonsTe GbyHKIUH. Obnactb Hcnonb3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO H
OcHoBHBIC ONpENENICHUs] U MHOXKECTBO 3HAUCHUl| CHMBOJIMKY.
TOHSITHSI ¢yukuun. CriocoOs! 3aanus GYHKIHN. | BeruncasiTh 3HaueHnst QyHKIM, 3a1aHHBIX HOpMyIamMu
(5 ) I'padux  GyHKIUU. CaoiicTBa (mpu  HEOOXOOMMOCTH  WCIIONB30BATH  KaJbKYISATOP);
GyHKIUYM, UX OTOOpa)KeHHE Ha COCTABJISITH TAGIMUbI 3HAYEHH# ()YHKIUH.
rpaduke CtpouTth 10 TouKaM rpapuku GpyHKIui.
OnuchiBaTh  CBOiicTBA  (QYHKIMM HAa  OCHOBE €
rpaguIecKoro MpeCTaBICHUSL.
Hcnonb3oBaTh QYHKINOHAIBHYIO TEPMHUHOIOTHIO H
CHMBOJINKY.
HccanenoBars  npumepbl  rpadMKoB,  OTpayKalolIUX
peanbHble TIponecchl U sBieHus. IIpuBOAMTHL NpHMepb]
MPOIIECCOB U SIBJICHUH C 3aJaHHBIMU CBOMCTBAMHU.
Hcnonb30BaTh KOMIbIOTEPHbIE MPOIPAMMBI IS TI0-
cTpoenust rpaQuKoB QYHKIMI ¥ U3YUCHHUSI UX CBOWCTB
DyHKIMU. UreHHe U MOCTPOCHUE TPaPHUKOB Haxonurs ¢ nomoubio rpaguka QyHKIMHM 3HAYCHAE O]~
YncsioBbIe ¢byukuuit. [Ipumepst rpaduxos HOW W3 paccMaTpUBAEMbIX BEJIMYUH MO 3HAYEHUIO JIpY-
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byukuun (YHKIHMH,  OTpaKAIOIIMX  pealbHbIE TOM.
IIPOLIECCHI. B Hecnoxkubix  ciaydasx ~— BbIpaxkarb  (opmysion
QyHKIMA, ONHUCBHIBAIOIIME NPSAMYIO H| 3aBHCHMOCTH MEX/y BEIHIMHAMU.
(9 1) 00paTHyIo MIPONOPUUOHAJIBbHEIE, ONUCHIBATH XapakTep W3MEHEHUs] OJHOW BEIMUYHMHBI B
3aBUCHMOCTH, UX rpaduku. ['mnepooma.
3aBHCHMOCTH OT W3MEHEHUs JIPYyrou.
Ha3Banue
Izizil::j:;‘ OcHOBHOE cofepkanne OCHOBHBIE BHJIbI JIEATEILHOCTH 00Y4AI0IUXCSI
Kypca (4uciao
4acoB)
Ipaduk Qpyrkimu y = X2, OyHKIEH Y PacnosnaBathb BupI m3ydaeMbix QyHKiud. [loka3piBaTh
=x5y =%, cXeMaTHYeCKH IOJI0KEHHE Ha KOOPJMHATHOH ITUIOCKOCTH
y = X Yy =Ilx]l rpapuueckoe rpagukos pynkumit Buma: y = X%,y = %,
pelieHre  ypaBHEHHWH H  CHUCTEM y= X, y=Ixl
YPaBHCHHii Hcnonb3oBars (pynkunonanbHo-rpadguyeckue;
TIpe/ICTABJIEHHs] ISl PELICHNS] ¥ UCCIIeIOBAaHNS YpaBHEHNH]
HCUCTEM ypaBHEHHH.
IpumensTb 1uuGpoBBIe pecypebl Uil  ITIOCTPOCHUS
rpaguKoB (QYHKIUIA

IloBTOpenn IloBTOpEHNE OCHOBHBIX MOHATHH H BbiOupatb, NpPUMEHATb,  OLEHMBATH  CHOCOOBI

e | METO/I0B KypcoB 7 u 8 Kiaccos, CPaBHEHMs 4YHCEJ,  BBIYMCICHMH,  TpeoOpa3oBaHuUi

00001IeHne 000011eHHe 3HAHMIT BBIPa)KCHHM, pellICHUs] YpaBHEHUH.

(6 ) OcyiecTBJIATE CAMOKOHTPOJIb BBITNOIHAEMBIX JEHCTBUIL
u CaMOMPOBEPKY pesyabTaTa BBIYHCIIEHUI,
npeodpa3oBaHUi, IOCTPOSHHUIA.

Pemrate 3amaum M3 peanbHOIl KM3HHM, NPHMEHSATH
MaTeMaTHYeCKHe 3HaHWs Ul pelIeHHs 3ajJad U3 JIpyrux
MpPEeMETOB.
Pemats TekcTOBBIC 3aJa4yd, CPaBHUBATH, BBIOMPATH
€Ioco0bI pElIeHNs 3a1auu
9knacc (102 4)
Ha3zpanne OcHOBHOe cojaepkaHHne OcHoOBHBIC BH/BI AeSITeTbHOCTH
pasaena o0y4Jarommxcst
(TeMbI)
Kypca
(yuciio
4acoB)

Yucia u | PammonanbHble umcna, uppanuoHanbHble | Pa3BHBaTh MpeACTaBJIeHHsI O YUCIaX: OT MHOXECTBA

BBIYHCJIEHHUS. YHCclla, KOHEUHbIE U HaTypaJbHBIX YUCEN 0 MHOXKECTBA JEHCTBUTEIBHBIX

JlelicTBUTE/IbHBI | OECKOHEUHBIE JIECATUYHBIC Japobu. | umcer.

e uncaa MHOXKeCTBO ~ JICHCTBUTENBHBIX — YHCENl; | O3HAKOMHMTBCSI C  BO3MOXHOCTBIO — TIPE/ICTABICHUSI

ACHCTBUTCIBHBIC JICHCTBUTENBHOIO YHCla KaK OSCKOHEUHOW JEeCATHYHOH

(Ou ypcna Kak OECKOHEYHbIE —JIECATUYHBIE

TPOOH. Bsanmno OJTHO3HAYHOE
COOTBETCTBUE MEXIy  MHOXKECTBO
JEUCTBUTENBHBIX YHCET M MHOKECTBOM
TOYEK KOOPAMHATHOM MPSIMOH.

CpaBHeHHE  JICHCTBUTENBHBIX  UHCEl,
apudmMeTHIecKue JeCTBUit c
JEUCTBUTENHEHBIMU YHCITAMH.
[IpubnmkéHHoe  3HaYeHHWE  BETMYUHBI,
TOYHOCTH PHOIIKEHUSL.

Oxpyrienne 4yucesa. Ilpukuaka u
OlLIEHKA Pe3yJIbTATOB BHIYHCJIEHHUIT

npobu,  NPUMEHSATh  JECSATUYHbIE  HPHOIMIKSHHS
palMOHANBHBIX U UPPALHOHAIBHBIX YHCEL.
HN3odpaxkatrs  [neiicTBUTENbHBIE  YUCIa  TOYKAMHU
KOOPAMHATHOM MPSIMOI.

3anucbiBaTh, CPaBHUBATb M YNOPSIA0YMBATH
JeWCTBUTENBHbBIEC YHCITA.

BbINOIHATH, coueTast yCTHBIE U MHMCHMEHHBIE MPHEMBI,
apupmeTnyeckue AelCTBUSI C  PALMOHAIbHBIMU
YHCIaMM; HAXOAMTh 3HAYCHHS CTEHNEHEH C IEeNbIMH
MOKa3aTeNsIMH M KOPHEH; BBIYHCJAATbL 3HAYCHHS
YHCIIOBBIX BBIPAKEHHIA.

Monyunts npeJjcTaBIeHHe 0 3HAYIMOCTH
JEWCTBUTENBHBIX YHCET B MPAKTHYECKOH NESTEIbHOCTH
YEJIOBEKa.

20



AHa.]]I/I3I/Ip0BaT]> U JejJarb BbBIBOJAbI O TOYHOCTH
HpI/I6JH/I)KeHI/ISI Z[eﬁCTBPITeJILHOFO Huciia npu peHICHUUN

3a/1a4.
OKpyraaTh JACHCTBUTEIBbHBIC YHCIA, BBINOJIHIATH
NPUKHAKY  pe3ynbTaTa  BBIYHUCICHUH, OLICHKY

3HAUYEHUHN YMCIOBBIX BBIPAKEHHH.

3HAKOMHUTBCS ¢ HCTOPHeli pa3BUTHSI MaTeMaTHKH

YpaBHenus JInneiinoe YpaBHEHHE. Pemenne | OcBamBaTh,  3aMOMHHATH H NPUMEHATH
U HepaBeHCTBA. YPaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM. rpaguyeckue
YpaBHenust KsazparHoe YpaBHEHHE. Pemenne | MeToABI TpH pEUICHHH ypaBHEHHH, HEPaBEHCTB M HX
¢ OJHOii YpaBHEHUH, CBOASIIMXCS K KBAJPAaTHBIM. | CHCTEM.
nepeMeHHOMH BukBaspaTHBIC ypaBHEHUSL. Pacno3naBathb nensie v JpoOHBIE YPaBHEHUS.
IIpumeps! peleHus ypaBHeHul Tperbedl u | Pemars JMHeliHble W KBaJpaTHble YPaBHEHMs,
(14 W) 4eTBEPTOM CTENeHel pas3loKeHHeM Ha | YpaBHEHHMS, CBOISIIMECS K HHM, IIPOCTEHIIHE IpOOHO-
MHOKHUTEIH. palfioHaIbHEIE YPaBHEHHS.
Pemenne JPOOHO-PAIMOHAIBHBIX IIpeanaraTs BO3MOXKHBIE CITOCOOBI PEIICHHUS TEKCTOBBIX
YpaBHEHHIA. 3a1a4, 00Cy:KAaTh WX H PpelaTh TEKCTOBHIE 3a/1au
Pa3HBIMH CITIOCOOAMH.
Pemenne TEKCTOBBIX 3ajay4
anre0panyecKuM MeTo1oM 3HAKOMHUTLCH C UCTOPHeil Pa3sBUTUA MAaTEMATHKH
YpaBHenus JIuneitnoe ypaBHeHHe ¢ aByMs | OcBamBaTb M HNPUMEHSITb INPUEMBI  pELICHUS
U HepaBeHCTBA. TIepEeMEHHBIMHU H ero rpaduk. CHCTEMBI JIByX JIMHEHHBIX YpaBHEHHH C JByMs
C"CTBMHM Cucrema [ByX JIMHEHHBIX ypaBHEHHUil NEPEMEHHBIMH U CHUCTEMbl JBYX YpaBHEHUH, B
YPaBHEHHH ABYMS TEPEMEHHBIMH M €€ PEIICHHE. | KOoTOPBIX OJHO YpaBHEHHE HE SBIAETCS JTHHEHHBIM.
(14 u) Pemenye cucrem JIByX YpaBHEHHH, OZIHO | Hcnonb30BaTh (YHKIMOHANBHO-TpadHIeCcKN
13 KOTOPBIX JIMHCHHOE, a JPYro® — | ppencrapieHns i pellieHHsi W MCCIEA0BAHHS
BTOPOH CTCTICHH. YpPaBHEHUH U CHCTEM.
I'pamueckas HHTEpIIpeTaINs
CHCTEMBI yPaBHEHHI C JBYMsI AHAIM3MpPOBaTh TEKCTHI 3a/1a4, pemaTb HX
ITepeMEHHBIMH anre6pantjec1<nM criocoboM:  MepexoAuTh  OT
CIIOBECHOH  (OPMYITMPOBKM  YCIOBHS  3aJaudl K
anreOpanveckoil MOAENu MyTéM COCTABJICHUS CHCTEMBI
YpaBHEHUI; pelaTh COCTaB
Pemenne TEKCTOBBIX 3aayl JIEHHYI0 CHCTEMY ypaBHEHHH; HWHTepPHpPeTHPOBATH)
anreOpanvecKiM Crocooom pe3yabTar.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUS MaTeMaTHKU
YpapHenust UucnoBsle HEPABEHCTBA U UX CBOICTBA. Yurarp, 3aNAChIBATD, TMOHUMATb,
" JluneliHble  HepaBeHCTBA C  OJHOMU HHTEpPNpPEeTHPOBAThL  HEPABEHCTBA; UCTIOIb30BATh
HepaBeHCTBA. NEPEMEHHOM U MX pEIleHUeE. CUMBOJIUKY u TEPMHHOJIOTHIO. BeImoyHATH
HepagencrBa CucreMbl TMHEHHBIX HEPABEHCTBC OJHON npeoOpa3oBaHMsi  HEPABEHCTB, HCHOJIB30BAaTh UL
(16 u) NEPEMEHHOH U UX pelleHHe. npeoOpa3oBaHMsi CBOWCTBA YHUCIOBBIX HEPaBEHCTB.
KBanpatHele  HepaBeHCTBa M HX PacnosnaBarh JuHeliHbIe U KBaJpaTHbIE HEPABEHCTBA.
pelIeHue. Pemars nuHeliHble HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
I'paduueckas HHTEpIIpeTanus HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUX
HEPaBEHCTB M CHCTEM HEPABEHCTB C KBaJIpaTHOE HEPABEHCTBO, U pEIaTh HX; 00CYKAATh
JBYMsI EPEMEHHBIMU MOJIy4EHHbIE PEILECHUS.
HN3zo0paxkaTs pelieHue HEPaBeHCTBA M CHUCTEMbI
HEPaBEHCTB HA YHCIOBOM TPSAMOH, 3alMCchIBATH
pEIIeHUEe C MOMOIIBIO CHMBOJIOB.
Pemiar,  kBaZpaTHbIE  HEPABEHCTBA,  HCIOIb3Ys
rpaduyecKre mpeICTaBIeHHUsI.
OcpanBaTh U NPHMEHSATh HEPABEHCTBA NPH PELICHUU
pa3NuuHBIX  337a4, B TOM  YHCI€ MPAKTHUKO-
OPHUEHTHUPOBAHHBIX
DyHKIMH Ksanparmunas GbyHKIHS, ed PacnosnaBatb BUIBL HU3y4aeMbIX GbyHKIHi;
(16 ) rpapuk  u  cBoiicrBa.  [lapabona, WLIIOCTPHPOBATH cxeMaTU4ecKu, 00bSACHATH

KOOP/IMHATBI BEPIIMHBI 11apaboibl, OCh
cuMMeTpuu  mapabonbl.  CreneHHbIE
GbyHKIMH c HaTypalbHBIMH
mokazarensmMu 2 U 3, ux rpaQuku u
CBOMCTBA.
I'padukn  QyHKIHMII: y = kx,
y =kx + b, y=xk, y = ax}

X

y = axdy= .\/)gyzlxl

PacIoI0oKeHIEe Ha KOOPIUHATHON IIOCKOCTH rpaduKoB
k

¢byakimit Bugayy = kx, y = kx + b, y ==y = ax?, y
X

= a3

= ax s X

y = \/;, y = [x | B 3aBucumoctH OT 3HauYCHHMIT

KO3 QHIHEHTOB; OMKCHIBATh UX CBOWCTBA.

PacnozHaBath KBajpaTudHyro (QyHKIHIO 110 (opmyre.

IpuBoaUTH MPUMeEPHI KBAIPATUIHBIX 3aBHCHMOCTEH W3

peanbHON KU3HH, (PU3UKH, T€OMETPHN.

BpissBaATH ©  0000I1aTh  OCOOEHHOCTH
KBafpaTHuHOi QyHKIHH Y = ax® + bx + C.
Crpouth W u300pazkaTh cXeMaTHYeCKH Tpaduku
KBaJIpaTHYHBIX QYHKIWMI, 3a1laHHBIX OpMylIaMu Buzia y
=aty=a +qy=ax+ply=axd+bx+

rpapuka
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C.

AHAIM3UPOBATh U MPHMEHSITh CBOHCTBA H3yYCHHBIX|
(yHKIUI JUIT MX TOCTPOCHHMS, B TOM YHCIE C TOMOIIBIO

I(POBBIX PECYpCOB

Yucaosblie IonsTue YHCIIOBOH OcBanBaTh M NPUMEHATH WHJCKCHbIE 0003HAUYEHWS,
10CJIe10BATE/IbH TI0CJIE/10BATEIbHOCTH. CTPOUTH peueBbie BBICKA3bIBAHHUS c
octu (15 ) 3anaHue M0CJIEI0BATEIbHOCTH WCTOJNB30BAaHUEM  TEPMMHOJIOTUH,  CBA3aHHOH ¢
peKyppeHTHOI popMmynoi udopmysoit n- TOHATHEM I10CIIEI0BATEIBHOCTH.
T'O 4ieHa. AHanu3upoBaTh thopmyry n-ro qIeHa
Apudmerndeckas ¢ TeoMeTpUYecKas TIOCIIe/TOBATEIIFHOCTH WM PEKYPPEHTHYIO (OpMYITy H
nporpeccun.  DopMynel  N-ro  wieHa BBIYMCJSITh WICHBI ITOCIIEIOBAaTEeIBHOCTEH, 3aJaHHBIX
apupMETHIeCKOH ¥ T'€OMETPHIECKOI STHMH (POpMyITaMHU.
TIPOrPECCHi, CyMMBI TIEpPBBIX N WICHOB. YeranaBauBaTh 3aKOHOMEPHOCTH B [TOCTPOSHHH
W3o00paskenue 4iaeHoOB apudmernyeckoit TIOCIIeIOBATETIBHOCTH, ~ €CIM  BBIIMCAHBI  TIepBBIS
1 TE€OMETPUUYECKOH TPOrpeccuii TouKaMu HECKOJILKO €€ YJICHOB.
Ha KOOPJMHATHOW TIJIOCKOCTH. PacnosnaBaTh apudMeTHUECKYI0 U T€OMETPHYECKYIO
JIuHEeNHbIN 1 SKCIOHEHIUATIBHBII pOCT. MPOTPECCHU TIPU Pa3HBIX CIIOCO0aX 3aaHMsI.
CroHbIe MPOLEHTHI Pemarp 3amaun ¢ ucnonb3oBaHueM (Gopmyn N-To
yleHa  apu(MeTHYecKoi " TeOMETPHIECKOM
MPOTPECCHi, CyMMBI TIEPBBIX N WICHOB.
M3o0paxkaTs WieHb! 0CIEI0BATEIBHOCTH TOUKAMHU Ha
KOOPJMHATHOM IJIOCKOCTH.
PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHMI U3
peanbHOI KM3HH, WUTIOCTPUPYIOIIE H3MEHEHHE B
apudMeTH4ecKkoil Iporpeccud, B TI'€OMETPHYECKOMN
MPOTrPECCHH; u300paxaTh COOTBETCTBYIOILIHE
3aBUCHMOCTH TpadUUeCKH.
Pemrare,  3agaum, CBA3aHHBIE C  YHMCIOBBIMHU
MOCIE/IOBATENbHOCTIMHA, B TOM 4YHCIE 3aJayd U3
pEIbHON  JKM3HH C HCHOJIb30BAaHUEM  IHM(PPOBBIX
TEXHOJIOTHH (MIEKTPOHHBIX Ta0iMI, TIpadUuuecKkoro
KaJbKYJIATOpPAa U T.IL).
Pemrats 3a7aun Ha CIOXKHBIE MPOLEHTHI, B TOM YHCIIE
3aJa4d M3 peajbHOW NPaKTHKU (C HCIOIb30BAaHHEM
KaJbKYJISATOPA).
3HAKOMHUTHCSI ¢ HCTOPMell Pa3BUTHS MaTEMAaTUKU
IloBTOpeEnne, Yucaa ®  BbIYMCIeHHs]  (3aIIKCh, OnepupoBaTh TOHATHSIMHU MHOECTBO,
00001IeHHE, CpaBHEHUE, JICHCTBUS c MOAMHOXECTBO,  OMNEpaldd  HaJl  MHOXECTBaMH;
crcTeMaTH3anu JEUCTBUTENBHBIMUA UHCIAMH, YHCIOBast HCIO0Jb30BATh rpapuyeckoe Mpe/ICTaBIEHNE
51 3HAHMI’ npsmas; TIPOLIEHTBI, OTHOLIIEHHUS, MHOXKECTB JUISl OIMCAHUS pEealbHBIX IPOLECCOB U
(18 v) MIPOIOPIUHN; OKPYIJICHHE, MPUONIKEHUE, SBJICHUH, TPU PELICHHH 3a/1ad M3 JPYyrux y4eOHbIX
OLIEHKA; peIIEHWEe TEeKCTOBBIX 3ajad TIPEAMETOB.

apUPMETHIECKIM CIIOCOOOM)

AKTyaJqu3upoBaTb TEPMHHOJOTHI0O M OCHOBHBIE
JeiicTBHS, CBSI3aHHbIE € YHCJIAMH. HaTypaJbHOE
YHCIIO0, MHPOCTOE M COCTABHOE 4HMCNIA, JeIMMOCTb
HaTypajbHBIX 4YHCEJN, [PU3HAKMA JCIMMOCTH, LIeJIoe
YHCII0, MOAYJb YHCJA, OOBIKHOBEHHAs M JECSATHYHAs
npoOu, CTaHAAPTHBIA BHUA YHCTA, apupMETHISCKHUN
KBa/IpaTHbIN KOPEHb.

BbInoJHATH AelcTBHA, CpaBHMBATh "
YIOPSIA0YMBATh UHCIA, TNPEJCTaBIATh YHCIA HA
KOOPAMHATHON NPSIMOM, OKPYTJISATh YNUCIA; BHINOJIHATH
NPUKHIKY M OLIEHKY Pe3ylibTaTa BBIYHMCICHUIL.
Pemath  TekcroBble  3a5aud  apUPMETHUESCKUM
criocobom.  Pemath NnpaKTHYecKHe 3aJa4u,
coziep Kaliie MPOIEHTHI, O, YacTH, BBIPAKAIOIINE
3aBHCHMOCTH: CKOPOCTh — BPEMsI — PACCTOSTHNUE, LIeHa
— KOINMYECTBO — CTOMMOCTh, O0BEM pPabOTHI —
BpEeMSI — MPOU3BOANUTEIBHOCTE TPYAA.

Pa30upars  peanbHBIC  JKH3HEHHBIC  CHTYaIlUH,

(opMyIMpoBaTh HX Ha S3bIKE MATCMATHKU, HAXOAUTH
pelleHHe, TNPUMCEHssi  MareMaTHYecKWil  ammapar,
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HHTEPIPETHPOBATDL PE3yIbTAT

Anrebpanyeckune BbIPAKEHHS
(mpeobpa3oBanne anredpandecKknx
BBIPQKCHHUH, JIOMYCTUMBIC3HAYCHHS )

®ynkmun  (TIOCTpOeHME,  CBOMCTBA
U3y4eHHbIX  (YHKUIMH;  Tpadudeckoe
pelIeHUEe YPaBHEHUI U X CHUCTEM)

OnepupoBaTh INOHATHAMM: CTICHCHb C  LIEJIBIM
ToKa3areseM, apruMEeTHIECKHH KBaJpaTHBIH KOPCHB,
MHOT'O4JIeH, anrebpanyeckast Jpo0b, TOKIECTBO.

BbINOIHATL  OCHOBHBI€  J€HCTBHS:  BEIIOJHITH
pacy€tel 1m0 QopmyiaM, TPeoOpa3OBBIBATH IEIIbIC,
JIPOOHO-pAIIMOHANBHBIC BBIPWKCHUS M BBIPAKEHHS C
KOPHSIMH, p€ajM30BbIBaTh Pa3jioKEeHHEe MHOIOUJIeHa Ha
MHOXKHTEIIN, B TOM YHUCJIE C UCIIOIB30BaHUEM (HOpMYIT
pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMbI M pPa3HOCTH;
HaXOAUTh JIONYCTHUMbIE 3HAUYCHUS IEPEMEHHBIX s
JIpOOHO-PAIIMOHANBHBIX BBIPKEHHIA, KOPHEH.

MoneaupoBaTh ¢ TOMOMIBI  (HOPMYIT  pealibHbIC
MPOIIECCHI M SIBJICHHSI

OnepupoBath  MOHATHSAMH:  QYHKIHSI, Tpaduk
¢byHk1MH, HYITH GbyHKIMH, MTPOMEKYTKH
3HAKOIMOCTOSHCTBA, HPOMEXYTKH BO3pacTaHus,

yObIBaHMS, HanOoJibIIee W HAWMEHbIIee 3HAUYCHHS
GbyHKIMH.

AHANU3MPOBATh, CPABHUBATD, 00CYKIATh CBOWCTBA
(GYHKIMH, CTPOUTH UX TpadUKH.

OnepupoBaTh TMOHSITHSIMHU npsiMast
MPONOPIMOHAILHOCTb, obOpartHas
MPONOPIMOHAILHOCTb, JIMHEHHas [INGINIES

KBaJipaTH4Hast yHKUus, mapadosna, rumnepooa.
Hcnoab3oBars rpaduku A1 ONpPEAEIEHUs] CBOWCTB,
MPOIIECCOB W 3aBUCUMOCTEH, Ul peIIeHHs 3ahad |3
OPYruX Y4eOHBIX IPEJAMETOB M pealbHOH JKH3HH,
MOJEJIMPOBATH C IIOMONIbI0O TPadUKOB peabHbIS
MIPOLIECCHI U SBIEHUS.
Bruipaxkate  dopmynamu
BEJIMYMHAMU

3aBUCUMOCTH MEXAY
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