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IHosicHuTEIbHASA 3aAIIUCKA

Pabouas mporpamma no kypcy «M30paHHble BOIPOCHI MaTeMaTHUKW» uid 9 Kiacca
COCTaBJICHA Ha OCHOBE CIEAYIOLIMX HOPMAaTUBHO-NPABOBBIX M  HMHCTPYKTHUBHO-
METOIUYECKUX TOKYMEHTOB:

- ®enepanbrHoro 3akoHa otT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun» (B penakmuu ot 10.08.2017).

- Ilpuxaza MunucrepcTBa oOpa3oBaHusi U Hayku Poccuiickoit ®Penepanuu oT
17.12.2010 Ne 1897 «O6  yrtBepxknaeHun  (QeaeparbHOrO0  TOCYJAPCTBEHHOTO
00pa30BaTEIbHOIO CTAaHJapTa OCHOBHOrO oO0mIero oOpa3oBaHUs» (C HM3MEHEHUSIMU U
nonotHeHUIMH oT 29.12.2014, 31.12.2015)

- Yuebnoro mwiana MBOY «COIII Ne3» na 2023-2024 y4eOHbIi 101 y4eOHBIN TO/I.

JlanHasi mporpaMma 3J€KTUBHOTO Kypca MpeHa3HayeHa Juisl yyanmxesa 9-ro kiacca u
paccuntaHa Ha 17 wvacoB. OHa mpenHa3HaueHa /s TOBBILIEHUS 3(PPEKTUBHOCTU
MOJArOTOBKM OOydaromuxcss 9 kimacca K OCHOBHOMY TIOCYJapCTBEHHOMY SK3aMEHY IO
MaTeMaTUKe 3a KypC OCHOBHOW IIKOJbl M MpeaycMaTpuBaeT UX MOATOTOBKY K
JalbHeleMy 00yYeHHUIO B CPEAHEH IIKOJIe.

[Iporpamma 5>1€KTHMBHOTO Kypca cOrjlacoBaHa € TpeOOBAHMSIMH TOCYJApCTBEHHOTO
00pa30BaTeNbHOIO CTaHAapTa U COJIEpP’KaHMEM OCHOBHBIX NPOrpaMM Kypca MaTeMaTHKU
OCHOBHOM ILIKOJIBI.

DONeKTUBHBIN Kypc «36paHHbIe BOIIPOCHI MaTeMaTUKH» MO3BOJIUT
CUCTEMAaTU3UPOBaTh M YIIyOWTh 3HAHMS Y4YallMXCsl MO Pa3IMYHBIM paslienaMm Kypca
MaTeMaTUKd OCHOBHOM MIKOJbl (apudmeruke, anreOpe, CTAaTUCTHUKE M  TEOPHUHU
BeposiTHOCTeH, reomeTrpun). [IporpamMma 3JI€KTUBHOIO Kypca OpPHEHTHpPOBAaHAa Ha
paccMOTpeHUE OTAEIbHBIX BOIPOCOB MAaTEMAaTHKH, KOTOpbIE BXOIAT B COJAEp)KaHHUE
OCHOBHOI'O T'OCYJIJapCTBEHHOI'0 9K3aM€EHa 10 MaTeMaTHKe.

Heas Kypca: cucteMatusaius 3HAHUH M CIIOCOOOB NEATEIBHOCTH YYAIIUXCS IO
MaTeMaTHKe 3a KypC OCHOBHOM IIIKOJIBI, TOATOTOBKA OOydJaronuxcs 9 kjacca W yCIelIHas
cnaya OI'D mo mareMaTtuke.

3agaum:
Jluunocmmuuie:

« ®DopMupoBaHUE 00IECTBEHHON aKTUBHOCTH JIUYHOCTH;

« Oco3HaHWe HEOOXOJAMMOCTH HM3yYCHHS MaTEMaTHKH, KaK COIHMAIbHO-3HAYMMOM
HayKH,

« PazBuTHE KyIbTYphl OBEACHUS U OOIIEHUS B COIITYME.

Memanpeomemmuboie:

- PazBuTHe MOTHBAIINM K H3yYCHHIO MAaTEMATHKU;

- @opMupoOBaHKE MOTPEOHOCTH CAMOPA3BUTHUS U CAMOPA3BUTHS;

« DopMUPOBAHKNE OTBETCTBEHHOCTH, aKTUBHOCTH U aKKYPaTHOCTH.

Obpa3zosamenvhvie:

« IToBTOpHTE M O0OOIIUTH 3HAHUSA 1O anreOpe M TeoMETPUU 3a KypC OCHOBHOM
0011e00pa3oBaTEILHOM IITKOJIBI;

- Pacimputh 3HaHUs 1O OTAEIBHBIM TeMaM Kypca Anrebpa 5-9 kinacc u 'eomerpus 7-
9 knacc;

- BeipaboTarh yMeHUE TIOJIb30BAThCSI KOHTPOJILHO H3MEPUTEITLHBIMI MaTEpUATIAMH.



CTpykTypa Kypca
Kypc paccunran Ha 17 gaca (1 pa3 B HeZle/i0 B IIEPBOM IOJTYTOIUH).

BxnroueHHBI B IporpaMMmy MaTepuai MpeArojaraeT MOBTOPEHUE U YIUIyOJieHue
CJIEIYIOIIUX Pa3JIeJIOB alreOpsl:

- BolpaskeHus u ux npeodpazoBaHus.

+ YpaBHEHMS U CUCTEMBI YPaBHEHUM.

- HepaBencraa.

- Koopaunate! u rpaduxu.

« OyHKIMH.

COILEPKAHUE ITPOI'PAMMBI

Tema 1. Boipa:xeHusi 1 X Npeo0pa3oBaHMs.

CBolicTBa CTENEHM C HATypalbHBIM M LelbIM TokKa3arensmu. (CBoiicTBa
apudmernueckoro  kBajaparHoro kopHsa. CrangapTHeii  Buj — uucna.  Dopmyiibl
COKpAlIEHHOTO yMHOXeHHsA. [Ipuémbl pas3noKeHHsT HAa MHOXKUTENU. BblpaxxkeHue
nepeMeHHou u3 popmynsl. HaxoxaeHue 3HaueHUi epeMeHHOM.

Tema 2. YpaBHenusi. CucreMbl ypaBHeHH

CrnocoObl pelieHrs pa3iUYHbIX YpaBHEHUM (JMHEHHBIX, KBAAPATHBIX M CBOIAUMBIX K
HUM, JpOOHO palMOHAIbHBIX). Pa3nuuHble METOAbl pEIICHUsS CHCTEM YpaBHEHUU
(rpaduueckuii, MeTOI HOJCTAHOBKU, METOJ, CIIOKEHMS).

Tema 3. HepaBencrBa. CucremMbl HEPaBEHCTB.

Pemenue HepaBeHCTB M cucTeM HepaBeHCT. CHocoObl pemlieHHs] pa3iHnyYHbIX
HEpaBEHCTB (YUCIIOBBIX, JIMHEWHBIX, KBaJpaTHbIX). Metoq wuHTepBajioB. Ob6nacTh
oTpezieNIeHUs] BhIPAKEHUS.

Tema 4. ®yuknun u rpagukn.

VYcTaHOBJIEHHE COOTBETCTBUS MEXAy TrpapukoM QYHKIUM U €€ aHAIUTUYECKUM
3a/laHHEM.

VYpaBHeHUs NpsMbIX, napaboi, runepOoin. ['eomeTpuueckuii cMbICT KO3(PPUITUESHTOB
JUIsl ypaBHEHUHM TpsIMOM W mapaboinbl. DyHKIHMHM, UX CBOHCTBA M Tpaduku (JIMHEHHas,
00paTHO-TIPOMOPIIMOHANIbHAS, KBaApaTUyHas U 1p.). «CYUTHIBAaHHE» CBOWCTB (PYHKIIMH TIO
e€¢ rpaduky. AHanM3HpoOBaHWE TPa(UKOB, OMUCHIBAIONIMX 3aBUCUMOCTH  MEXKIY
BEIMYMHAMH. YCTAHOBJICHME COOTBETCTBHA MexAy Tpadukom QyHkumu u €
AHAJIUTUYECKUM 3aJaHUEM.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «U3BPAHHBIE BOITPOCBI MATEMATHUKHW» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  pe3yabTaTbl OCBOGHUS MpPOrpaMMbl  y4eOHOro Kypca
«/30paHHbIE BONPOCHI MATEMATHKA)» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIIIEMY POCCUKMCKON MaTEMAaTHUKH,
LHEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKOM
MAaTEMAaTHYECKON MIKOJbI, K UCIIOJIB30BAHUIO 3THX JOCTHKEHUM B JPYTHMX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOA3aHHOCTEW Tpa)KAaHUHA W peaju3aludud €ro
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3TUMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp TPaKJAHCKOro oOOIIecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX NpoOIeM, CBA3aHHBIX C
NPaKTUYECKUM TPUMEHEHHWEM JOCTH)KEHUM HayKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYaCTHE B PEUIEHWU NPAKTUYECKUX 3a/1ad
MaTE€MaTHYEeCKON HaNpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM U1 YCHEIIHOW MpodeCCHOHATBHON
NESTENHbHOCTA W PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM HHIUBHIYATbHOM TPACKTOPHH OOpa30BaHUS M JKU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K  SMOIIMOHAJbHOMY M  3CTETHUYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJady, pEIIeHUH, PpacCyXJACHUW, YMEHHIO BHJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JACATEIBHOCTH HAa COBPEMEHHYI0 CHCTEMY HAay4YHBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEUeCKOM
NEATEIIbHOCTH, JTaloB €€ Pa3BUTHSA M 3HAYMMOCTH JUIS Pa3BUTHA LMBWIM3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKM M MAaTEMAaTHYECKOW KYyJIbTYpOHM KaK CpPEACTBOM
IIO3HAHUS MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIENOBATEIBCKOU
NEATEIIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPBI 310POBbS H
IMOLMOHATBHOIO 0JIArONOJyYHs:



TFOTOBHOCTBIO TNPHUMEHSITh MAaTeMaTHYECKHE 3HaHUs B HHTEpecax CBOErO
3I0pOBbsl,  BEJEHHUA  310pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUA W OTAbIXa, peryispHas (¢usnueckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, IPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TaKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pEelIeHMs 3ajay B
00JIaCTH COXPaHHOCTU OKPYXaloUIel cpe/ibl, JIAHUPOBAHUS TOCTYIIKOB M OLICHKH HUX
BO3MOXXHBIX TIOCHEACTBUN HJisi OKpY’Kaloled Cpeibl, OCO3HAHUEM TIJI00ATIbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanmms K M3MEHSIIOIMMCS YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEONPENEAEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JEeSATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHUOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyNnHpoBaTh HIE€U, TOHATHS, THUIIOTE3bl 00 OOBEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(QUUUTBI  COOCTBEHHBIX  3HAaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpPeOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE
pelieHuss M JAeWcTBUSA, (QOPMYIUPOBaTH M OLIEHUBATh PUCKU M MOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIIBISATh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEeMaTUYECKUX
O0OBEKTOB, TOHATUNA, OTHONICHHH MEXIY TMOHATHIMH, (HOpMyITUpOBATH
omnpenesiecHus]  MOHSTHHM,  YCTaHABIMBAaTh  CYUIECTBEHHBIM  MpHU3HAK
KiIaccu(uKaIy, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
POBOJIMMOTO aHAJIN3A;

e BOCIHpPUHUMATh, (GOPMYIMPOBATH H  TPEOOPa3OBBHIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULATEIbHbIE, €JAUHUYHbIC, YacTHblE U OOIIHe,
YCIIOBHBIE;

e BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (baKTax, TaHHBIX, HAOIIONCHUSX U YTBEPKACHUAX, MpeajiaraTb KpUTEpUu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUYM;



JenaTh BBIBOJBI C UCIOJIb30BAHMEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUH (TpsIMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE J0KA3aTEeNbCTBA
MaTeMaTU4YeCKuX (AaKTOB, BBICTpaUBaTh AapryMEHTAIMIO, I[PUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CcHoco0 pemieHus y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHUs, BbIOMpaTh HauOoOJiee TMOAXOIAIIUA C Y4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIB30BaTh BOIPOCHl KaK HCCJIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOLIME MPOTUBOpEUUE, MpoodsIemMy,
CaMOCTOSAITEJIbHO ~ yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBAThH
TUTIOTE3Y, apTyMEHTUPOBAThH CBOIO MO3UIINI0, MHEHHUE;

NPOBOAUTH IO CAaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOIbIIIOE HCCIIEIOBAHUE TI0 YCTAHOBIECHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENbHO (POopMyIIMpoBaTh 00OOIIEHUS M BBIBOABI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IpPOLECCa, a TaKKE BbIABUTATH
NPEATOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M  HW30BITOYHOCTH WHGOpMAIUH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIU3UPOBATH, CHUCTEMATH3UPOBATh W HWHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh ¢GopMy mpenacTaBieHUS HWHPOPMANMH W  WLIIOCTPUPOBATH
pemraemMbie 3aJayd  CXEMaMH, JAMarpaMMaMy, WHOW Tpapukod U HX
KOMOMWHAIIHSIMU;

OIICHMBATh HANAEKHOCTh HMHPOPMAIMH TIO KPUTEPUAM, MPEITI0KEHHBIM
yauTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOUIEHUs, CHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX W NHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOAYy PEIICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0JI¢ OOCYXJCHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, perraeMoi 3alaud, BbICKa3bIBaTh HJAECH, HAIEJICHHBIE HA MOUCK
pELICHUS, COMIOCTABIIATh CBOU CYXIEHHUS C CYKICHUAMU IPYTUX YUYACTHUKOB



nuanora, OOHApyXUBAaTh pa3iM4Me U CXOACTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopmyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

e IMPEACTABIATH PE3YyJbTaThl PEUICHUS 3a/1ayH, HKCIIEPUMEHTA, UCCIIEIOBaHNUA,
MIPOEKTA, CAaMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a/1a4y
pe3eHTAMU U 0COOCHHOCTEN ayIUTOPHH;

e [IOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYATIbHON
paboTHI NP pEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/1a4;

e IMPUHUMATh LEJIb COBMECTHOM JIEATENbHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOW palOThl, pacnpeiensTb BHIbl padoOT, JA0roBapUBATHCH,
o0CyXJ1aTh MPOIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHHS] HECKOJIBbKUX
JIIOACH;

e y4YacTBOBaTh B TIpynmnoBbIX ¢dopmax paboTel (0OCyxkaeHusi, oOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U IPYTHE), BHIIOIHITH CBOIO YAaCTh PabOTHI U
KOOPJIMHUPOBATH CBOM JIEUCTBUS C JPYTUMHU WICHAMH KOMAaHJIbI, OLICHUBATh
KayecTBO CBOEro BKJIaJa B  OOUIMM  MPOAYKT 1O  KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTABJATH IUIAH, AJITOPUTM pPEUIEHUs 3aJayd (WU €ro
4acTh), BBHIOMpPATh CHOCOO pEIIeHHS C YYETOM HMMEIONIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMeHTUpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHHUM ¢ yIETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysbTara
pelieHns MaTeEMaTUYECKOU 3aa4H;

e TMPEIBHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUM 3a]1auH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHE pe3yjbTaTa NEATEIbHOCTH MOCTABJIECHHON LIEIN U
YCIOBUSIM, OOBSICHATh NPHUYMHBI JOCTHKEHUS WM HEIOCTHKEHUS e,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OOyJaronuics MOJyYHT CIICIYIONINE MPEIMETHBIC PE3YIbTATHI:

Yucja ¥ BLIYUCTIEHUS

Haxonuth 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUM, NPUMEHSITH pPa3sHOOOpa3HbIC
CIOCOOBI U TPUEMBI BBIYUCICHHUS 3HAUYCHUN APOOHBIX BBIPAKEHUM, COAEPIKAIIAX
OOBIKHOBEHHBIC U JIECITUYHBIC IPOOH.



[lepexoauTs OT OIHOM (POPMBI 3amHMCH 4YUCEN K Apyroi (mpeoOpa3oBbIBATh
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUYHYIO IPOOb).

BbINOJIHATH 1EWCTBUS CO CTENEHSAMHU C HATypalbHBIMH ITOKA3aTEISIMHU.

[IpyMeHsAT, NpHU3HAKKU JIETUMOCTH, Pa3j0KEHWE HA MHOXKHUTEIU HaTypalbHBIX
YHCEll.

PemaTe mNpakTUKO-OPUEHTHPOBAHHBIE 3a/1ayd, CBSI3aHHbIE C OTHOILIEHUEM
BEJIMYMH, TPONOPIUOHAIBHOCTBIO BEJIWYMH, TMPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PElIeHUs 3a7ady C y4€TOM OrpaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX O0OBEKTOB.

HaxonuTek 3HaueHus cTeneHel ¢ UelbIMU MOKa3aTeas MU U KOPHEH, BBIYUCISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

[IpumeHsAT, TOHSATHE apU(PMETHUYECKOrO0 KBaJIpaTHOrO KOPHSA, HAXOJIUTh
KBaJipaTHbIE€ KOPHHU, MCHOJB3YysSd MNP HEOOXOJUMOCTH KaJbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUW, COJEpXKAIIMX KBaJgpaTHble KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.

AJire0panyvecKne BbIPasKeHH s

BrimonHaTh mpeoOpa3oBaHusl 1IEI0TO BBIPAKEHHS B MHOTOWIEH NPUBEIECHUEM
MOJIOOHBIX CIIAraeMbIX, PACKPBHITUEM CKOOOK.

BbINONHAT YMHOKEHME OJHOYJIEHAa HAa MHOIOWIEH M MHOTO4WIeHa Ha
MHOTO4JIEH, TPUMEHTH (OPMYIIbl KBaipaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyIiecTBisATh Pa3lOKEHHE MHOTOYWIEHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHTENS, TPYIIIUPOBKU CIAraeMbIX, TPUMEHEHUS
bopMyI COKpaIIEHHOTO YMHOKEHUSI.

[TpumensTs mpeoOdpa3zoBaHuss MHOTOWICHOB JJIsl PEHICHUST Pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU TOKA3aTEISIMUA IS
peoOpa3oBaHs BBIPAKCHHIM.

[IpuMeHAT, MOHATHE CTENEHH C  L[EJbIM  [0KAa3aTeJleM, BbIIOJHATh
peoOpa3oBaHus BEIPAXKEHUM, COACPIKAIINX CTENIEHHU C TEIBIM MTOKa3aTeIeM.

BhITIOJTHATE TOXKIECTBEHHBIE MPEOOPa30BaHUsI PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE TPaBUJI JICUCTBUI HAJl MHOTOWICHAMH U aJITeOpandeCKUMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUJIEH HA MHOKUTEIU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE M KBaJIpaTHbIE YPAaBHEHMS, YPABHECHUS, CBOASAIINAECS K HUM,
npocTeiime ApoOHO-paAIMOHATIBHBIE YPABHEHUSI.

Pemate cucTeMbl OBYX JMHEWHBIX YPaBHEHUW C JBYMs INEPEMECHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.



Pemiath TekcTOBBIE 3ajauyM  anreOpaMueckuM CIocoOOM C€  TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUU C JIBYMs IEPEMEHHBIMU.

IIpoBOOUTE IIPOCTEHIINE WUCCIEAOBAHUSA YPAaBHEHUW W CUCTEM YpPaBHEHUH, B
TOM YHCJIE€ C IPUMEHEHHEM IrpadUyeCcKUX MpeICTaBIeHUN (yCTaHaBINBAaTh, UMEET JIU
ypaBHEHHE WJIM CUCTEMA YPABHEHHM pElIeHus], €CIIM UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTte nuHeEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHNEe HEpPaBEHCTB HAa YHCIOBOM MPSAMOM, 3alMCHIBATH PELIEHUE C IOMOILIBIO
CHUMBOJIOB.

Pemate cucteMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, U300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOMN
PsIMOM, 3alUCHIBAaTh PELIEHUE C IOMOIIBIO CUMBOJIOB.

DyHKUUMA

PacriozHaBath (yHKIMM W3y4eHHBIX BUIOB. [loka3bpiBaTh CcXeMaTH4ECKU
pacroioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMIA Buaa: Y = kX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaUEHUI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutrh U H300paXaTb CXEMAaTHYECKH TpaUKd KBaIPATHUUYHBIX (QYHKIIMA,
OIKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpadukam.

PacriozHaBaTth kBampaTHuyHyro (GYHKUIHUIO 1O (GopMyle, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUN U3 peatbHOU KU3HU, PUZUKH, TEOMETPUH.



TEMATHYECKOE IINTAHUPOBAHHUE

DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3aesioB U TeM Koqi4ecrso (undposbie)
NMPorpamMmbl o0pa3oBaTte/ibHbIE
4acoB
pecypchl
1 Yucna v BeIpaKEHHUS. 5 bubnuorexa [JOK
[IpeoOpa3oBaHue BbIpa)keHUN https://m.edso0.ru/7f419d08
bu6moteka [IOK
2 Y paBHCHHS 4 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
3 Hepasencrsa 4 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 Dymxiu u rpaduicu 4 https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 17

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

Tema ypoka

Bcero
JaCcOB

Jara
H3YYeHH S

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

CBoiicTBa CTENEHU C HATYPAJIbHBIM U
1ensIM nokazarensimu. CBoicTBa
apu(pMeTHIECKOTO KBAPATHOTO
kopHs. CTaHIapPTHBIN BUJI YUCIIa

DopMyJbl COKPAILIEHHOTO
yMHOXkeHus. [Ipremebl paznoxeHus
Ha MHOXUTECIN

DopMyJbl COKPALLIEHHOTO
yMHOXkeHUs. [Ipremsbl paznoxeHus
Ha MHOXUTEIN

BeIpaxkenue nepemeHHON U3
dhopmynsl. Haxoxaenne 3naueHuit
IIEPEMEHHOM.

BeIpaxxenue nepemeHHON U3
dhopmynsl. Haxoxaenne 3naueHui
MepEMEHHOM.

CriocoOsl pelnieHus pa3InyHbIX
ypaBHEHUU

CriocoOsl pelnieHus pa3InyHbIX
ypaBHEHUH

CriocoOsl pernieHus pa3InyHbIX
ypaBHEHUH

CriocoObl pelieHus cucTeM
ypaBHEHUH

10

CriocoOsl pernieHus pa3InyHbIX
HEPaBEHCTB

11

CriocoOsl pernieHus pa3InyHbIX
HEPaBEHCTB

12

CriocoOsl pernieHus pa3InyHbIX
HEPaBEHCTB

13

OO6nacTb OMPCACIICHUA BBIPAKCHUA.
Cucremsbl HCEPAaBCHCTB

14

VYcTaHOBIIEHUE COOTBETCTBUS MEKIY
rpadukoM QyHKINU U €€
AHAJTMTUYECKUM 3aJIJaHHEM.
VYpaBHeHUs NPSAMBIX, Tapado,
runepooI.

15

I'eomeTpuyeckuii CMbICIT
K02 (HUIIMEHTOB A7 ypaBHEHHIA




MPSIMOH U TTapaboIIbI
16 OyHKIMH, UX CBOMCTBA U rpaduKu 1
«CunuTBIBaHUE» CBOUCTB (PYHKIMH T10
17 e€ rpaduky. AHATU3UPOBAHUE 1
rpaduKOB, OMMCHIBAIOIINX
3aBHCUMOCTb MEK/Yy BETUINHAMH.
OBLIEE KOJIMYECTBO YACOB I10 17
[MPOTPAMME
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