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IHOACHUTEJIBHASA 3AIINCKA

OO0masi xapakTepucTUKa padoyveil MporpaMmbl

[Iporpamma 1o anreOpe mjii OCHOBHOM WIKOJBI MpeAHa3HAayeHa ISl
yuammxcs 9 knaccoB MAOY COII Ne 40. [Iporpamma cocTaBiieHa Ha OCHOBE:

1. ®denepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO o0Imero oopazoBanus. Ilpukaz Munobpuayku P® ot 17.12.2010r.
Nel897;

2. OcHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOIO  OOIIETO
obpazoBanust MAOY COIL Ne 40 roposaa Tromenu;

3. [Monoxenus o padoueit mporpamme MAOY COI Ne 40 r.Tromenu;

4. Yuebnoro miana MAOY COII Ne 40 r. Tromenn Ha 2023-2024 y4eOHbIi
rO/I;

5. ABtopckoii mporpamma A.I'. MopakoBuya 1jisi 0011e00pa3oBaTeIbHBIX
yupexaeHuil. (IlporpamMmmsl 11t 0011e00pa3oBaTeNbHbIX KO, THUMHA3UMI, JUIIEEB:
Marematuka. 5-11 xin. /Coct. I M. Kys3nenora, H.I'Munaiok. - 4-e wu3fm.,
crepeotun. -M.: JIpoda, 2004. — 320 c. Ctp 135.).

OCHOBHBIM Y4€OHBIM IMOCOOUEM JIJIsi O0OYHAIOIITNXCSI SIBIISICTCS:

MopakoBuu A.I'. Anre6pa. 9 xi.: B aByx uactax. Y.1: YueOuuk s
o01reo0pa3oBaTeNbHbIX YUpEeKJIEeHUNU (yriIyOJIeHHbIH ypoBeHb). - 14-e wu3m.
nopaboranHoe —M.: Muemo3uHa, 2020. — 228 c.

MopakoBuu A.I'. Anre6pa. 9 xin.: B aByx wactax. Y.2: YueOHuk s
00111e00pa30BaTENbHBIX YUpEXKACHUN (YyIIIyOJeHHBI ypoBeHb). - 1ld-e wu3m.
nopaboranHoe —M.: Muemo3suHa, 2020. — 287 c.

BriOpannple  y4yeOHMKH BXOJAT B  JIOTUYECKYIO JIMHUIO  ajreOpsl
A.I''MopakoBuua 7-9 kiaccos.

PaGouass mporpamma mno anredpe pa3paboTaHa B COOTBETCTBUHU C
POrpaMMoOil OCHOBHOTO 0OIIero oOpa3oBaHHs IO MaTeMaTHKEe, C Yy4eToM
TpeOOBaHM (eaepaTbHOTO KOMIIOHEHTa TOCYAapCTBEHHOIO CTaHIapTa OOIIEro
oOpa3oBaHUs U HA OCHOBE aBTOPCKUX Mporpamm juHuu, A. I'. MopakoBuda u nip.
(4 gaca B Henemro) 136 4acoB B rof.

Ponp MaremaTudeckoil MOATOTOBKH B OOIIEeM 00pa3oBaHUM COBPEMEHHOTO
YeJIoBeKa CTABUT CIIECAYIOINIUE TeN 00ydeHUsI MAaTEMATHKH B IIKOJIE:

1. OBnaieHre KOHKPETHBIMA MaTEMAaTHYECKUMU 3HAHUSAMHU, HEOOXO0TUMBIMU
JUTSI I3YYCHHSI CMEKHBIX TUCIUTLUINH, JIUTS TPOIOKCHHSI 00pa30BaHUs;

2. WHTenneKkTyalbHOE pa3BUTHE Yydalluxcs, (OPMUPOBAHHE KAueCTB
MBIIIIJICHUS;

3. @opMupoBaHWE TMPEJACTABICHUS O MaTeMaTHKe KaK  dacTu
00I11eYeI0BEYECKON KYIbTYPHI.

MexnpeaMeTHbIE CBS3M C TeOMETpHuer, (U3UKOM, XUMHEH, OHOJIOTHEH,
reorpadueii. Yuanmecs: T10KHBI HAYYUTHCS PEIIaTh alredpandeckue ypaBHEHUS,
CUCTEMBbl YpPaBHCHMI. Y4yaluecs OBJAQJCBAIOT YMEHUSMH YCTaHABIIMBAThH
OCHOBHBIE CBOMCTBA (DYHKIIMH, 3HAKOMSTCS C TIOHATHEM apu(METUYECKOW W
IrCOMETPUYCCKON TIPOTPECCHM, 3HAKOMATCS C D3JIEMEHTaMH KOMOWHATOPHKH,



CTaTUCTUKH, TEOPUHU BEPOSITHOCTH.

Marematnueckoe 0Opa30BaHME€ B OCHOBHOM IIKOJE CKJIaJbIBACTCS W3
CIIEYIOIIUX COJIepP)KaTeIbHBIX KOMIIOHEHTOB: apupMeTuka; anredpa; reoMeTpus;
AJIIEMEHThl KOMOWHATOPHKH, TEOPUU BEPOSTHOCTEM, CTATUCTUKU W JOTMKH. B
CBOCH COBOKYIHOCTH OHH OTpa)XaroT OOraTblii OMBIT OOy4YeHHUS MaTeMaTHKEe B
Halleil CTpaHe, YYWTHIBAIOT COBPEMEHHBIE TEHJIECHUMU OTEYECTBEHHON U
3apyOeKHOMN IIKOJIBI M MO3BOJISIIOT PEaTn30BaTh MOCTABICHHBIC Tepe]] IIKOIbHBIM
oOpa3oBaHMEM 1M Ha HHMOPMAIMOHHO-EMKOM M NPAKTHUYECKH 3HAYMMOM
MaTtepuaie. JTH COIEpkKATEIbHbIE KOMIIOHEHTBI, Pa3BUBAsCh HA MPOTSHKEHUU BCEX
JgeT oOydeHHUsl, €CTECTBEHHbIM 00pa3oM MEpeIIeTaloTCs U B3aUMOJCHCTBYIOT B
y4eOHBIX Kypcax.

esu o0yyeHusi Kypca ajareopbl:

. OBJIaJlcHHMEe CHUCTEeMOl MaTeMaTHYeCKMX 3HAHUA W yMEHWIl,
HEOOXOJWMBIX IS TPUMCHCHHS B TIPAKTUYCCKON ACATEIHHOCTH, HW3YUYCHUS
CMEXHBIX AUCIUIUIAH, TTPOIOJDKEHUS 00pa30BaHUS;

. HHTEJUIeKTyaJIbHOe pa3BuUTHE, (HOPMUPOBAHHE KAYECTB JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JJIs TMOJIHOIEHHON >KHM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTEMAaTHUYECKOW JEATENbHOCTH: SICHOCTH M TOYHOCTH MBICIH,
KPUTUYHOCTH MBIIIUICHUS, WHTYHUIIUU, JIOTMYECKOTO MBIIUICHUS, 3JIEMEHTOB
QITOPUTMHUYECKOU KYJIBTYPbI, TPOCTPAHCTBEHHBIX MPECTAaBICHUMN, CHOCOOHOCTH K
IIPEOJOJIEHUIO TPYAHOCTEN;

. (¢opMupoBaHue npeacTaBjdeHUl 00 UIEAX U METOJAaX MaTeMaTUKU
KaK YHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJICTTUPOBAHMS SBJICHUN
U TIPOIIECCOB;

. BOCIUTAHME KYJIbTYpPHl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K
4acTU OOIIEYEIOBEYECKON KYJIBTYPhI, UTparoIieii 0coOyI0 pojib B 00IIECTBEHHOM
pPa3BUTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

N3ydenne wMaTeMaTHUKM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTH)KEHHE OOyYarOIIMMHKCS JTUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB OCBOCHHS YUeOHOIO MpEIMETA.

JUYHOCTHBIE PE3YJBTATHBI

1) NaTPUMOTHYECKOE BOCIIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K MPOLIIOMY M HACTOALIEMY POCCUHCKON
MAaTEMaTUKHW, LEHHOCTHBIM OTHOIIEHUEM K  JOCTHXKEHHUSIM  POCCHUMCKHUX
MaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHKEHUM B IPYTMX HayKax W MPUKIAAHBIX cepax;

2) rPaKIAHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHHUIO 00S3aHHOCTEH rpaXkJaHUHA M PEaTM3alluH €ro
mpaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOTo 00IIecTBa (Hampumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO 3TUUECKUX MTPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJTBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3)  TpyaoBOe BOCHUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YAacCTHE B PpEIICHUM NPAKTUYECKHX 3a]1a4
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWM BCEH JKM3HM Ui YCIEUHOW MpodecCHOoHATbHOM
NEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HNOCTPOECHUEM MHAMBUAYAIbHON TPAaEKTOPUU 00pA30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4)  cTeTHYECKOe BOCIIHTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIbHOMY U 3CTETUYECKOMY BOCIPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHWH, PAacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5)  1eHHOCTH HAYYHOTO NMO3HAHMSA:

OpUEHTalMeld B JCATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAYy4YHBIX
IIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUA U 3HAYMMOCTH JJIA PA3BUTHS IIUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYJbTypOd Kak CpPeICTBOM
IIO3HAaHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKOMN IEATEIBHOCTH;

6) ¢u3nyeckoe BocnuTaHue, (OPMHUPOBAHUE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTyYHA:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (3J0pOBOE  IMTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HABBIKA PEPIEKCUH, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7)  IKOJOrMYecKoe BOCIIHTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JJIA pelieHus 3a1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH cpeibl, IUIAHUPOBAaHUSA IOCTYNKOB H
OLICHKM MX BO3MOJKHBIX TMOCJEACTBUN I OKPY)KAIOMIEH cpeabl, OCO3HAHUEM
IJI00aJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEW UX PELIEHUS;

8) ajmamTanMsi K W3MEHSIIOIIHMCSI YCJIOBHAM CONUAJIBHOH W
NPUPOJHOMN cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIJIOBUSAX HEOINPENEIEHHOCTH, NOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y IOPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHX;

HEOOXOIUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUM, (HOPMYIUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM UYUCJIE paHEE HE U3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH



NpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKU U
NOCNEeACTBUSI, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0CBOGHMSI MPOrpaMMBbI 0 MAaTEMAaTUKE HA YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOyyaronierocsi 0yayT cOpMUpPOBaHBl METANpeAMETHbIC
pe3yNbTaThl, XapaKTepU3YIOUIHECs OBJIQJICHHEM YHHUBEPCaTbHBIMU
[O3HABATECJIIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCAIbHBIMM  KOMMYHUKATHUBHBIMHU
JNEHCTBUSMU U YHUBEPCAIBbHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3naBaTe/ibHbIE YHMBePCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue AecTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIIEHMH MEXIy MOHATUAMH, (HOPMYIHPOBAThH
OTIpe/IeTICHUS TIOHSATHI, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (GOpPMYyIHMpPOBaTb U  MPEoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHbBIC U OTPUIATENIbHbIC, SAMNHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJIISITH ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (aKkTax, HaHHBIX, HAOMIOJCHUSIX U YTBEPKIACHHSX, MpeIaraTh
KPUTEPUU IS BBISIBICHHUS 3aKOHOMEPHOCTEH M MTPOTUBOPEUHiA;

JeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

pa3bupatrh JOKa3aTeIbCTBAa MAaTEMaTHUECKUX YTBEPKACHUN (IpAMbBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
(GakToB, BBICTPaUBAaTh APryMEHTALMIO, MPUBOJUTH NMPUMEPHI U KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM MHIYKIUH, OOOCHOBBIBaTb COOCTBEHHbBIE
paccyXIeHuUs;

BBIOMpPATh CHOCOO penieHus y4eOHOM 3afauyd (CpaBHUBATh HECKOJBKO
BapMAHTOB  pEUICHHs, BbHIOMpaTh Hambojee MOAXOMAIMH ¢ y4&ToM
CaMOCTOSITENTHHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bcKkie 1eHCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATENbCKUI HHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoOseMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH [0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY JKCIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YecKOro OOBEeKTa,
3aBHCHUMOCTE 0OBbEKTOB MEXy COOOI;

CaMOCTOSITENIbHO (OpMYJIUPOBaTh 000OIIEHUSI U BBIBOJBI 1O pe3yJibTaTam
NpOBEAEHHOTO  HAONMIOACHMS, HCCIEAOBAaHUSA, OKCIEPUMEHTA, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIBTaTOB, BBIBOJOB U 0000IICHHUIA;

POTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TIpoIlecca, a TaKXKE BBIIBUTATH
MIPE/IMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmaumeii:

BBISIBJISITH  HEJIOCTATOYHOCTh M W30BITOYHOCTh HWH(MOPMALMH, JaHHBIX,



HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS;

BbIOMpaTh (QopMy TMpEeACTaBICHUS HHPOPMAIMK U WIUTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, MHOM TpaduKoi 1 UX KOMOWHAIUSIMU;

OLICHHMBATh HAA&KHOCTh MH(GOPMALIMU MO0 KPUTEPHUSIM, MPEITI0KECHHBIM WITH
c(OpMyIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHukaTHBHBIC YHHBeEpcaibHbIe yYeOHbIEC 1eiCTBHA:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHUIMHU
U LEIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXkaTb CBOIO TOUKY 3pEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOITYUYEHHbIN pe3yibTar;

B X0JI¢ 0OCYKJEHHs 3aJaBaTh BOMPOCHI MO0 CYLIECTBY OOCYkIaeMOIl TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE Ha IIOHMCK
pEIICHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
auainora, oOHapy>KMBaTh Pa3jIM4YUe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MPEACTABIIATH PE3YNbTATH PEUICHUS 337a4d, SKCIEPUMEHTA, UCCIIET0BAHMUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS € YYETOM 3a1ady
NPE3EHTALUU U OCOOEHHOCTEN ayIUTOpUU;

NOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYILECTBA KOMaHAHONW U WHIUBHYyaJIbHON
paboThl THpU pEUIeHHHM Y4YeOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATH IIeJib
COBMECTHOH JEsTEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUIbl padoT, JAOrOBapUBaThCs, 00CYXkJaTh MPOLECC U PEe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBLIX opMax paboThl (00CykIeHUs,, OOMEH MHEHH,
«MO3TOBbIE€ IITYpPMbl» W UWHBIE); BBIINOJHATH CBOIW 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCcTBO CBOEro BKJaJa B OOMIMKA pe3ysbTaT Mo
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJEMBI ISl PELIEHUSI B KU3HEHHBIX U yYE€OHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTAaBIIATh IUIaH, aJTOPUTM pELIEHUs 3aaadu (WM €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCI pPEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pemieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3yJibTara
pelieHus MaTeMaTUYEeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

OpenBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHHBATh COOTBETCTBUE pe3yJjibTaTa AEATEIbHOCTU MOCTABICHHON LIENU U
YCIIOBHSIM, OOBACHITh NPUUYHUHBI TOCTHKEHUS UM HEJOCTHXKEHHS! €U, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMOLUMOHAJIbHBIA MHTEJJIEKT:

BBIp@XKaTh SMOIMHM NPHU U3YYEHUU MAaTEeMaTUYECKUX OOBEKTOB U (HaKTOB,
JaBaTh SMOIMOHAJIBHYIO OLEHKY PEIICHUS 3a/1a4u.

IIpeamMeTHBbIe pe3yabTaThl

Pa3BuTHE NOrM4YeCcCKUX MPEACTABICHUN U HABBIKOB JIOTHUECKOTO MBIIUICHUS
oOydJarommxcst OCYIIECTBISIETCS B paMKax BCEX Ha3BaHHBIX KypcOB Ha
NPOTSHKEHUU BcexX JieT oOyueHus. [lpeamoinaraercsi, 4To BBIMYCKHHK 9 Kiacca
CMOXKET CTPOUTH BBICKA3bIBAHMS W OTPHUIIAHUS BBICKA3bIBAHUW, pPAacO3HABaTh
VCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUSI, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
BBINIOJIHATH OINEpalldd HaJl BBICKA3bIBAHUSIMH, CTPOUTH BBICKA3bIBAHUS U
pacCy’kJ€HUsT Ha OCHOBE JIOTMYECKHX IpaBWJl, pEIIaTh JIOTUYECKHUE 3aJayH,
HAy4UTCS MPUMEHATh METOJ MAaTeMaTHYE€CKOW MHIYKIWH, OBJIAJIECET MOHATHUSIMU:
OIIpEJIEICHUE, aKCHOMa, TEOPEMA, 10KA3aTENbCTBO — M HAYYUTCS UCIIOJIb30BATh UX
IIPU BBIMOJIHEHUH YYEOHBIX U BHEYUYEOHBIX 3a/1a4.

OcymectBisgercss (OPMUPOBAHUE YMEHHUS BBIOMPATH MOAXOASIIUNA METON
JUISL PELICHMS] 3a/1a4¥, BBISBIIATH IPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEHN B
npupoAe M OOIIECTBEHHOM KW3HM, pAClO3HABATh MPOSBIECHUE 3aKOHOB
MaTeéMaTUKH B HCKYCCTBE, IIPUMEHSITh MAaTEMAaTHUYECKUE 3HAHUS U  OIbIT
MaTEeMaTUYECKON JEeATENbHOCTH B CUTYyalUsAX pealbHON >ku3HU. OOyuarommecs
3HAKOMSTCSI C Hay4YHbIMU pe3yJIbTaTaMH, IIOJYyYEHHbIMU B XOAE pPa3BUTHUA
apu(meTrku, anredpbl, FreOMETPUH, TEOPUU BEPOSTHOCTH, CTATUCTUKU U y4aTcs
UX OIMCHIBATh, MMPUBOJAT MPUMEPH MATEMATUYECKUX OTKPBITHII U UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOM MUCTOPUU HAYKH.

COAEPKAHUE YYEBHOI'O KYPCA

IHoBTOpPEHME

HepaBencTtBa ¢ oaHoil mnepemeHHOl. CucTeMbl H COBOKYNHOCTH
HEPaBEeHCTB.

PannonanpHbIC HEpaBEHCTBA, MHOXKECTBA W ONEPAIMM HAJ HUMH, CHCTEMBI
HEPaBEHCTB, COBOKYMHOCTH  HEpPaBEHCTB, HEPABEHCTBA C  MOMIYJISIMH,
UppanroHaIbHbIC HEPABEHCTBA, HEPABEHCTBA C ITapaMeTpaMH.

Cucrembl ypaBHEeHUH

YpaBHEHUS C ABYMS NEPEMEHHBIMH, HEPaBCHCTBA C JIBYMS TEPEMCHHBIMH,
OCHOBHBIC TIOHSTHS, CBS3aHHBIC C CHCTEMOW YpaBHEHWW W HEPABEHCTB C JIBYMS
MEePEMEHHBIMHM, METOJBl PEIICHUN CUCTEM YPABHEHHUM, OJHOPOJHBIC CHUCTEMBI,
CUMMETPUYECKUE CHCTEMbI, MPPAIMOHAIBHBIC CUCTEMBI, CUCTEMBI C MOMIYJIEM,
CUCTEMBI YPaBHEHUH KaK MATEMaTHIECKHUE MOJICIT PEATbHBIX CUTYaIUH.

Yucaosbie pyHKUUHA

Onpenenenue 4YHCIOBON (GyHKIMU, OOJACTh OMpEAEICHUS ¢ 3HAYCHUS
byHKIIMH, cIOCOOBI 3aAaHusl (PYHKITMHM, YETHBIC U HEUYEeTHbIE (PYHKIUU, QYHKIIUH



) 3 )
y =x™ (m € Z), ux cpoiictBa u rpaduxu, QyHKIEs y = i/x, ee cBOicTBa U

rpaduk.

IIporpeccun

YucnoBas MociaeqoBaTEIbHOCTh, CBOMCTBA YUCIOBBIX MOCIIEIOBATEIBHOCTEM,
apumeTnyeckas nporpeccus, reOMETPUYECKAs nporpeccus, METO

MAaTEMATHYECKOW UHIYKIIUU.

DJIeMeHThl KOMOUHATOPUKHU, CTATUCTUKHU U TEOPUM BEPOSITHOCTEH

KoMOuHaTopHbIE 3amauu, CTATUCTHKA: NW3aiiH WH(OOpMAIMU, TPOCTEUITNe
BEPOSTHOCTHBIE 3a]1a4M, SKCIICPUMECHTAIBHBIE TAHHBIC U BEPOSITHOCTH COOBITHH.

O0o01marnee NOBTOPEeHUE

Yuciaa v BBIYUCTCHUS.

OnepupoBaTh MOHATUSMU: MHOYKECTBO HATYpPAJIbHBIX YHCEI, MHOKECTBO
LEJbIX YUCE, MHOKECTBO PAIlMOHAIBHBIX YHUCEN, MHOXKECTBO JECHCTBUTEIBHBIX
YyCell, UPPALMOHAIBHOE 4YHUCIIO, KBAJAPATHBIA KOPEHb, TIE€OMETPUUYECKAs
VMHTEPIPETALNS HATypaIbHBIX, LIEJNBIX, PAUOHAIBHBIX, JEUCTBUTEIBHBIX YHUCEIN,
MOHUMAaTh M OOBSICHATH CMBIC MO3UIIMOHHOW 3alUCH HATYypaJbHOTO YHCIA,
BBIIIOJIHATh  BBIYMCJIICHHMS, B TOM 4YHUCJI€ C HCHOJIb30BAaHUEM IIPUEMOB
paLMOHAJIBHBIX BBIYMCIICHUM, BBINIOJHATh OKPYIJICHHUE PALMOHAJIBHBIX YHUCEN C
3aJJaHHOM TOYHOCTBIO, CPABHHUBATh PAlMOHANBHBIE W HPPALHOHAIBHBIC YHCIA
MPEACTABIATh PAIMOHATIBHOE YUCJIO B BUE JCCATUYHON NPOOH, YINOPSIOUYMBATH
4yuCia, 3aliCaHHbIe B BUJIE OOBIKHOBEHHOM U AecATUYHOM aApoou, Haxoauth HOJI
n HOK uyucen u ucnosp3oBaTh UX NpHU PEHICHUM 3a1a4, NMPUMEHATH IpaBUia
NPUOIM)KEHHBIX BBIYUCICHUNA TPU PEUICHUM MPAKTUYECKUX 3aJady U pEIICHUU
3a/lad  IPyTUX YYEOHBIX TMPEIMETOB, BBINOJHIATE CpPAaBHEHUE PE3YJIhTATOB
BBIYHCIICHUN TPU PEIICHUM MPAKTHYECKUX 3a7a4, B TOM YHUCIE MPUOIMKEHHBIX
BBIUHCIICHUN, COCTABJIATh U OLICHUBATh YHUCJIOBBIC BBIPAXKCHUS IPU PELICHUU
MPaKTUYECKUX 3a]1a4 U 3a/1a4 U3 IPYTUX YUYECOHBIX PEIMETOB.

AnredpanvecKue BbIPAKECHUS.

bykBennbie BbIpaxkeHus. YucaoBoe 3HAUYCHHE OYKBEHHOTO BBIPAKEHUS.
JlomycTrMble 3HAYEHHS TIEPEMEHHBIX, BXOSIINX B alreOpandecKue BhIPAKEHUS.
[TogcraHoBka BBIPAKEHUM BMECTO TEpPEMEHHBIX. PaBeHCTBO OyKBEHHBIX
BhIpakeHU.  TOXAECTBO,  JIOKa3aTelbCcTBO  ToXaecTB.  [IpeoOpazoBaHust
BbIpakeHN. CBOWMCTBA CTENEHEM C UENbIM IOKa3areneM. MHOTOWICHBI.
CioxxeHue, BBIYUTAHUE, YMHOXEHHE MHOTOWICHOB. (DOpMyJIbI COKpAIIEHHOTO
YMHOXEHUA. Pa3oxkeHue MHOrowieHa Ha MHOXWATENW. KBagpaTHBIA TpexXdJieH.
Buvioenenue nonmnozo xeadpama 6 keaopamuom mpexunene. Teopema Buera.
PaznoxeHne KBaJApaTHOTO TPEXWICHA HAa JIMHEHMHBIC MHOXHUTEIH. MHOTOUYJIEHBI C
onHoM nepemenHoi. Ctenenp MHOroueHa. KopeHb MHOTOUIeHAa. ANreOpanyeckast
npo0b. Cokpamenne apoOei. JlelcTBUS ¢ ainreOpamdyecKUMH — JIPOOSMH.
PanronansHbIe BRIpaXXeHUs U uX npeodpazoBanusi. CBOWCTBA KBaJAPATHBIX KOPHEH
Y UX MPUMEHECHUE B BEIYMCIICHUSX.

YpaBHeHHS U CHCTEMBbI YPAaBHEHHI.

YpaBHenue ¢ opgHouM mnepemeHHOM. Kopens ypaBHeHus. JluHeinHOe
ypaBHeHue. KBampaTHoe ypaBHeHHE: GopMyia KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Pemienrue panuoHanbHBIX ypaBHEHUN. PenieHue ypaBHEHUN BBICIIMX CTEICHEW;



METO/Ibl 3aMEHbI NIEPEMEHHOM, Pa3OKEHUSI HA MHOXKHUTENIU. YPAaBHEHUE C ABYMS
NEPEeMEHHBIMH; PELICHHE YpaBHEHUS C JBYMs NEpEeMEHHBIMH. Pelienne cuctemsl
ypaBHeHui. Cucrema JABYX JIMHEWHBIX YPAaBHEHHA C JBYyMS IE€PEMEHHBIMU;
pelIeHre TOJICTAHOBKOW M  alireOpanyecKUuM CIIOXKEHUEM. YpaBHEHUE C
HECKOJIbKMMH NIEPEMEHHBIMHU. PellieHne HeMMHENHbIX cucTeM. Pewenus ypasuenuu
8 YeblX YUCILaXx.

DYyHKIUHN U TPAPUKHU.

[Tonsitue ¢ynkuun. O6macth omnpexaeneHus (QyHkiuu. CrnocoObl 3agaHus
dbyukiuu. 'paduk QyHKIMM, Bo3pacTaHue U yObIBaHWE (DYHKIIMU, HAaUOOIbIIEE U
HauMEHblllee  3HauYeHus  (YHKUMHM,  HYJId  (QYHKIUH,  OPOMEXKYTKH
3HaKOMOCTOSIHCTBA. YUTeHue rpaduxoB QyHKiuNA. DyHKIMHM, OMUCHIBAIOLIUE
IpsMYI0 U O0paTHYIO MPONOPLUHUOHATBHYIO 3aBUCUMOCTH, UX rpaduku. JInHeitHas
byHkIus, ee rpaduk, TreoMeTpuuecKuil cMbici Koddduimentos. ['mnepbora.
KBagpatnunas @QysHkuus, ee rpaduk, mnapadomna. KoopauHaTel BEpIIUHBI
napabosbl, ocb cuMmMeTpun. Cmenennvie QyHKYuUU ¢ HAMYpPaAIbHLIM NOKA3amenem,
ux epaghuxu. I'paduku QyHKUMI: KOpEHb KBaJpaTHBIM, KOPEHb KyOWUYECKUH,
Moayib. Ucnonbs3oBanue rpadukoB PyHKIMI sl pELICHHUS] YPABHEHUN U CUCTEM.
[Ipumepsl rpaduueckux 3aBHCHUMOCTEH, OTPAKAIOIIKUX PpPEAbHbIE MPOLECCHI:
KoJeOaHue, MOKa3aTelbHbI pocT. YucnoBele (YHKIMH, OMHUCHIBAIOLIUE 3TU
nporeccel. [lapamnenbHplii mepeHoc rpadUKOB BAOAbL OCEH KOOpPAUHAT U
CUMMETPHS OTHOCUTENIBHO OCEM.

TexcroBble 3a1a4M.

Hcnonp30BaTh pa3Hble KpaTKUE 3alMCH KaK MOJIEIN TEKCTOB CIOXHBIX 33]1a4
JUISL TIOCTPOEHUSI IOMCKOBOM CXEMBI U pPeIlieHus 3a]a4, pa3jindaTh MOJENb TEKCTA U
MOJIeJIb PELEHUS 3a]aul, KOHCTPYHUPOBATh K OJTHON MOJIEIH PEUICHUS] HECIOXKHON
3aJjauM pa3Hble MOJENIM TEKCTa 3aJlauM, 3HaTh U MPUMEHATH 00a crocoba rmoucka
pemieHus 3agady (OT TpeOOBaHUS K YCJIOBHIO M OT YCIOBHS K TpeOOBaHUIO),
BBIJICIISATH 3Tanbl pabOThl C MAaTEMAaTUYECKOH MOJEIBIO U COJEpPKAHUE KaKIOTO
JTamna, BhIOMpaTh ONTHUMAJbHBIA METOJ PpEUIEHUs 3a/Jayd U OCO3HaBaTh BHIOOP
METO/1a, pacCMaTpHUBaTh PA3MYHbIE METOJIbI, HAXOJUTh Pa3HbIE PEIICHUS 3a/1a4H,
€CIM  BO3MOXHO, AaHAJIM3UPOBATh 3aTPyAHEHHS TpPU  pEUIeHUH  3ajad,
UHTEPHPETUPOBATh BBIUMCIUTENbHBIE pPE3YyJbTaThl B 3ajJade, MCCIEI0BATh
MOJIyYEHHOE pelIeHUe 3aJadyd, AaHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTyalluu
B3aMMHOI'O PAcCIOJIOKEHUS IBYX OOBEKTOB M U3MEHEHHUE UX XapaKTEPUCTHK MpHU
COBMECTHOM JIBUKEHUH (CKOPOCTb, BpEMs, PACCTOSIHUE) MPHU PELICHUH 3ajad Ha
JIBUKEHHE JIByX OOBEKTOB KaK B OJHOM, TaKk M B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSX, pellaTh 3a/ladyd Ha JBH)KEHUE MO peKe, pellaTh pazHOoOOpa3HbIe
3aJaud HAa YacTH, OTHOIIECHWS U TMPOMOPLMH, OCO3HaBaThb U OOBACHATH
UJCHTUYHOCTD 3a/1a4 pPa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEIUYUHBI (Ha paboTy, Ha
MOKYTIKY, Ha JBWKEHHE), BBIIEIATh OTH BEIMYWHBI U OTHOIICHUS MEXIY HHMH,
NPUMEHATh WX TPH PEIICHWU 3a/1ad, BIAJCTh OCHOBHBIMH METOJAMH PEIICHHUS
3a/lay Ha CMECH, CIUIaBbl, KOHIIEHTPALMM, peliaTh 3aJayd Ha MPOLIEHTHI, B TOM
YHUCJIE CJOXKHBIE NPOLEHThI, ¢ OOOCHOBAaHHUEM, HCIIOJIb3Ys PpPa3HbIE CIOCOOBI,
pemarh JIOTMUECKHE 3aJaud, pelarb 3aJadyd M0 KOMOMHATOPUKE U TEOpUHU
BEPOSITHOCTEM HAa OCHOBE HCIOJIb30BAHUS M3YUYEHHBIX METOJOB U OOOCHOBBHIBATH



peluieHue, penarb HECJI0KHbBIE 3aa4M 110 MATEMAaTHYECKOW CTaTUCTUKE, OBJIAJIETh
OCHOBHBIMH  METOJIaMU  DPEILICHUS  CIOKETHBIX  33Ja4y:  apuMeTHuyecKuM,
anreOpanveckuM, TepedoOpoM BapUAHTOB, TEOMETPUUYECKUM, TpadUuyecKuM,
IIPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YYEHHBIMU CUTYalUsIX, BBIICIATH IIPU
pelIeHnH 3aa4  XAPAKTEPUCTUKH pPacCMaTpUBacMOM B 3aJaye CUTYalWH,
OTJMYHBIE OT pealbHBIX (T€, OT KOTOPBIX aOCTParupoBalMCh), peuiaTb H
KOHCTPYMpPOBATh 33aJa4d HAa OCHOBE pPAaCCMOTPEHHsI pEANbHBIX CUTyaluud, B
KOTOPBIX HE TpeOyeTcs TOYHBINA BBIYMCIUTENBHBIN pe3yibTaT, pelarh 3aJ1aud Ha
JBHKEHUE T10 PEKE, paCCMaTpPUBasl pa3HbIE CUCTEMBI OTCUETA.

Yucii0BbIe NMOCTECA0BATEIHLHOCTH.

[TonsiTue 4yMcnoBOW moOcienOBaTeNbHOCTH. DopMylsibl  00ILIEro 4jeHa
apu(pMeTHYeCKO M IreoOMETPUYECKONW MPOTrPECCHil, CyMMBI MEPBBIX HECKOJBKUX
YJIEHOB apu(PMETUUECKON U TeoMeTprudecKkoi mporpeccuil. CloxkKHbIE TPOLEHTHI.

CrarucTHKa, KOMOMHATOPUKA, TEOPHUS BEPOATHOCTEH.

Onpenenenus, AOKa3aTeNbCTBA, AKCMOMBI M TeOpeMsbl; cieAcTBus. KoHTp
npumep. JlokazaTenbcTBO OT npoTuBHOro. llpsimas u oOpaTHas TEOpEMBI.
MHO0keCTBO. DIEMEHT MHOXKECTBA, NOAMHOKECTBO. OOBEIMHEHNE U NIEpECEUECHUE
MHOXecTB. Juarpammel Oinepa. I[lpumepsl pemieHuss KOMOMHATOPHBIX 3aJau:
nepebop  BapUaHTOB, MPaBWIO yYMHOXKeHUsA. CTaTHCTHYECKHE JIaHHBIE.
[IpeacraBnenre naHHBIX B BUAE Tabnui, auarpamMm, rpaduxoB. CpenHue
pe3ynbTathl u3mMepeHuil. [IoHsATHE 0 CTaTUCTUUECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTue W mpuMepsl ciaydailHbIX coObITHI. YacToTa COOBITHS, BEPOSTHOCTb.
PaBHOBO3MOKHBIE COOBITHS U MOACYET HUX BeposiTHOocTU. llpencraBienue o
r€OMETPUYECKON BEPOATHOCTH.

HHPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 9 kiacce oOydarolIUMCS MOJIYYUT CJEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

Yucna v BIYMCICHUSA

CB0oOOAHO omepupoBaTh MNOHATHSAMHU: KOPEHb N- CTENEHHU, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TIOKA3aTENeM, MCIHOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJSATOP,
IIPUMEHSTh CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM MOKA3aTEIIEM.

Hcnonb30BaTh NOHATHE MHOKECTBA JACHMCTBUTENIBHBIX YHUCEN IIPU PELICHUN
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHMBaTh M YHOPSJAOYMBATH JCHCTBUTEIBHBIE YHUCIA, OKPYIJIATH
JEHCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY
YHCJIOBBIX BBIPAXKEHUU.

AJuire0panvecKue BbIPAKEHUSA

CB0OOOJHO oOmepUpoBaTh MOHATHEM KBAJpPaTHOTO TPEXUJICHA, HAXOIUTh
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacxiianpiBaTh KBaApaTHBIN TPEXWICH HA JIMHEHHBIE MHOKHUTEIIU.

YpaBHeHUS U HEPABEHCTBA
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Pemate nuHENHbIE M KBaJpAaTHBIE YPABHEHUS, YPABHEHUS, CBOIALIUECST K
HUM, TIpOOHO-pAllMOHAIBHBIE YPABHEHHUS.

PemaTe HecI0KHBIE KBaIpaTHbIE YPABHEHUS C TAPAMETPOM.

Pemate nuHeiiHbIE HEPAaBEHCTBA, KBAJAPATHBIE HEPABEHCTBA, MCIOJb30BATh
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOH,
3aMKCBIBATH PEHIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl OBYX JMHEHHBIX YPAaBHEHHI C JBYMs NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemate HeECIIOKHBIE CHUCTEMBI HEJIMHEWHBIX YPaBHEHUM C I1apaMETPOM.
[TpuMeHATh METOJBl PAaBHOCWIBHBIX IPEOOpPAa3OBAHUN, 3aMEHBI MEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHei.

Pemate cucTeMBl JIMHEHWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pPEIICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate ypaBHEHHs, HEpaBEHCTBA M HX CHCTEMBbI, B TOM UYHCIE C
OrpaHUYECHUSIMU, HAIPUMED, B LEJbIX YHACIAX.

[IpoBoauThE MCCAENOBAaHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM YHCIIE C
IpUMEHEHUEM TpadHUuecKuX MpeAcTaBIeHU (yCTaHaBIMBaTh, HMEET JIU
YpPaBHEHUE WM CHCTEMA YpPAaBHEHHMM pEIICHHs, €CIM HMMEET, TO CKOJbKO, W
npouee).

Pemarp TekcTOBBIE 3ajaud alreOpauvyeckuM CHOCOOOM C  MOMOUIBbIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonbs30BaTh ypaBHEHHsI, HEPABEHCTBA U MX CUCTEMBI JJII COCTABIICHHUS
MaTE€MaTU4YeCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAAHOW 3a/auu,
WHTEPIPETUPOBATH NIOJyUECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucCII0BbIE OCIEA0BATEIBHOCTH U IPOIPECCUN

CBOOOAHO oOMEpUpPOBATH MOHATUSAMHU: 3aBUCUMOCTh, (YHKLHUS, Tpapuk
GyHKUMH, TpsMas MOPONOPLHMOHAIBHOCTb, JIMHEWHAass (QyHKUUS, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCOuHo-3aAaHHast (PyHKIUS.

UccnepoBars GyHKUIHIO 1O €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh ONpEIENeHHsl, MHOKECTBO 3HAUYECHHM, HYIM (YHKUHUH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M YObIBaHUsA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBaJpaTUUHYIO (PYHKIIHIO 1O (hOpMyJie, TPUBOAUTH MPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Onpenenste Moj0KeHUE rpapuka KBaJpaTUUHON (YHKIMH B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts Trpaduk KBaapaTMUHOM (YHKLIMH, ONUCHIBATH CBOMCTBA
KBaJIPaTUYHON PYHKITUU TI0 €€ rpaduKy.

Ncnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM 1JI pELICHUs 3a]1a4.

Ha npumepe kBagparuunoit pyHkiuu ctpouts rpaduk pynkuun y =af(kx +
b) + ¢ ¢ nomotbio npeodbpazoBanuil rpaduka pyHkuuu y=f(x).

NnntocTtpupoBaTh ¢ MNOMOUIBI0 Tpapuka peaNbHYH 3aBUCUMOCTb WM
MPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernueckast 1 reoMmeTpuyecKasi Iporpeccuu
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CB0o60HO OIIEpUpPOBATh HNOHATUSAMU: IIOCJIEIOBATENBHOCTb,
apu(meTryeckas 1 reoMeTpuIecKasi MPOTrPECCHH.

3ajaBaTh IOCJIENOBAaTEIBHOCTH PA3HBIMH CHOCOOAMHU: OIHCATEIbHBIM,
TaOJIIMYHBIM, C TIOMOIIBI0 (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BoImonHAT,  BBIYMCIEHUS C UCHOJb30BaHHMEM (QOpMYyT nN-TO YJieHa
apu(MeTHyecKo U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh Yj€HBl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IIOCJIENOBATEIBHOCTSIMHU, B TOM
YHClie 33/1a4U U3 pEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPa, HUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEUHBIX
IIOCJIEIOBATEIbHOCTEH,  OIPAHWYEHHBIX  IIOCJIEIOBATEIBHOCTEN, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

NMerh mpencTraBieHHE O CXOOUMOCTH IMOCIEI0BATEIbHOCTH, YMETh
HaXOJUTh CyMMY O€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKOI MPOrPECCUMN.

[IpuMeHATh METOA MaTEMaTUUYECKOW MHIYKIIMH TIPU PEIICHUN 3a]a4.

TEMATHYECKOE IINTAHUPOBAHHUE

Conepxanue yueonoro | KomnuectBo HOP
Marepuasa JacoB
1. IToBTOpCHME 10 https://www.problems.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
https://oge.sdamgia.ru/

2. HepaBeHnctBa ¢ omHOM 26 https://www.problems.ru/
nepeMeHHOH. CHUCTEMBI U https://resh.edu.ru/
COBOKYITHOCTH HEPABEHCTB https://www.yaklass.ru/
https://oge.sdamgia.ru/
2. CucreMbl ypaBHCHHN 24 https://www.problems.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
https://oge.sdamgia.ru/

3. YUucnoBbie PyHKIIUU 16 https://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://oge.sdamgia.ru/

4. Ilporpeccun 16 https://www.problems.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://oge.sdamgia.ru/

5. DNEeMEHTHI 10 https://www.problems.ru/
KOMOWHATOPUKH, https://resh.edu.ru/
CTAaTUCTUKA U TEOPUH https://www.yaklass.ru/
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BEPOSITHOCTEM

https://oge.sdamgia.ru/

6. HrtoroBoe moBTOpeHUE 34 https://www.problems.ru/
Kypca amreoper 7 — 9 https://resh.edu.ru/
KJIACCOB https://www.yaklass.ru/

https://oge.sdamgia.ru/
Hroro 136
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