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MMOSICHUTEJIbHASA 3AITUCKA

Anrebpa sABIAETCA OJHUM M3 OIOPHBIX KYypCOB OCHOBHOIO 00LIEro
obpa3oBanus: OHa obecrieyuBaeT U3yyeHue JPyrux AUCHUILIHH, KaK eCTECTBEHHO-
HAY4YHOI'O, TaK M TyMaHHUTapHOIO LMKJIOB, €€ OCBOeHHE HEOOXOAMMO IS
NpOAOJIKeHUs 00pa3oBaHUs U B MOBCEIHEBHOM k1u3HU. PazButue y obydaromuxcs
HaY4YHBIX TIPEACTABIEHUA O TNPOUCXONKAEHHWHM U CYUIHOCTH airebpandecKkux
abcTpakuui, cnocobe oTpakeHUss MaTeMaTUYeCKONH HayKOW SIBIE€HUU U ITPOLIECCOB
B NpUpoAe U 0OlIecTBe, POIM MaTeMaTHUYECKOIO0 MOJEIMPOBAHUS B HAyYHOM
[I03HAHUH ¥ B MPAKTUKE COCOOCTBYET (DOPMUPOBAHHMIO HAYYHOIO MUPOBO33PEHUS
¥ Ka4eCTB MBIILIEHHS, HeOOXOJUMBIX JUJIs aJanTallid B COBPEMEHHOM LIU(PPOBOM
oburectBe. M3ydeHue anredpsl obecrieuMBaeT pa3BUTHE YMEHHS HabIFOJaTh,
CpaBHHUBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILLICHHS,
CrIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBEIBATH CBOM [JEHCTBHS M BBIBOIBL
(bopmyaupoBaTh yTBepkaeHHs. OcBoeHUe Kypca anredpel odbecrnednBaeT pa3BUTHE
JOTHYECKOT0 MBIIIIEHHS OO0Yy4arolMXCsi: OHM HCHONB3YIOT AEJyKTUBHBIE H
WHIYKTHBHBIE paccyXAeHHs, 00001IeHre U KOHKpEeTU3allkIo, abcTparipoBaHue U
aHamoruro. OOyueHwe anrebpe  npednonaraeT  3HAYMTENBHBIA  00BEM
CaMOCTOSTENIbHOM JIEATENIBHOCTH O0YyYaroIlMXCsi, [0ITOMY CaMOCTOSITENIbHOE
peleHue 3a/1a4 ABIAETCS pealn3alnell esaTeTbHOCTHOIO IPUHLUIA 00y YeHHs.

B crpykrype mnporpaMMmsl y4yebHOro kypca «Ainrebpa» A1 OCHOBHOIO
ob61iero o6pa3oBaHisi OCHOBHOE MECTO 3aHMMAalOT COJAEPKATEIbHO-METOAHYECKHUE
AuHUK: «Yucaa ¥ BeIYUCIEHUN», «AnrebpandyecKkue BhIPaKEHUS», « Y paBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpgas w3 3THX COJepKATETbHO-METOIHIECKUX
JMHUN pa3BUBAeTCs Ha IMPOTSHKEHUH TPEX JIET U3YyUEHHs Kypca, B3aUMOIEHCTBYS C
JApyrMMH €ro JuHHAMHU. B Xone wu3yueHus ydyeOGHOro kypca o0y4aromiumcs
MPUXOIUTCSI JIOTHYECKU pacCyKaaTh, MCIOJIb30BaTh TE€OPETHKO-MHOKECTBEHHbIH
A3blK. B CBfI3M C 3THMM B IporpaMMmy ydeOHOro Kypca «Auredpa» BKIHOYEHBI
HEKOTOpblE OCHOBBI JIOTHKHM, IIPEJCTaBIECHHBIE BO BCEX OCHOBHBIX pasaenax
MaTeMaTH4eCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJACHHIO 00YyYaloLMMHUCS
OCHOB  YHMBEPCAJIBHOr0 Maremardueckoro s3pika. ComepixarenbHOH U
CTPYKTYpPHOM OCOOEHHOCTBIO YydeOHOro Kypca «Anrebpa» SBISETCS €ro
WHTEeTPUPOBAHHBIA XapakTep.

CopmepxaHue JnMHUU «Yucrna Y BBIYUCIEHWS» CIYKUT OCHOBOW MJIA
NalbHeNIIero u3y4eHuss MaTeMaTiKi, CoCcOOCTBYET Pa3BUTHIO Y O0yYaroIIMXCs
JIOTMYECKOr0 MBINLIEHHsI, GOPMUPOBAHUIO YMEHHMs I10JIb30BaThCS allFOPUTMAMH, a
TakKe NPHOOPETEHUIO IIPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX JIJIsl [IOBCEHEBHOH
JKU3HU. Pa3BUTHE NMOHATHS O YKCJIE HA YPOBHE OCHOBHOrO 0oOlIero odbpa3zoBaHus
CBSi3aHO C pAllMOHAIBHBIMH M WPPAUUOHAIBHBIMM YHCIaMH, (OPMHUPOBAHHEM



MpEeACTaBICHUN O NCUCTBUTENBHOM YHUCIE. 3aBepIIeHHE OCBOEHHS YHUCJIOBOM
JIMHUH OTHECEHO K CpeiHeMY 001eMy 06pa3oBaHMIO.

CopnepxaHue ABYX anreOpanvyecKux JIMHUM — « Anredpanyeckue BHIPAKEHUS
W «YpaBHEHHs M HEPABEHCTBA» CIOCOOCTBYET (HOPMHPOBAHHIO Y 0OyYaroIIMxCs
MaTeMaTH4YEeCKOro anmnapaTra, HeoOXOOUMOro [Uis pEeIeHHs 3anay MaTeMaTHKH,
CMEKHBIX TIPEJMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3aja4. Ha yposHe
OCHOBHOro ob1ero o6pa3oBaHus y4eOHBIH MaTepuai IpYIIUPYETCS BOKPYT
palMOHAILHBIX BBIpaKeHHH. Anrebpa NIeMOHCTPUPYET 3HAYEHHE MaTEMATHKU Kak
A3blKa [UId TOCTPOEHHMsS MaTeMaTHYeCKHWX MOJellel, OIMMCaHMs IPOLIECCOB |
ABIEHUH peasbHOro Mupa. B 3amauu oOyueHus anarebpe BXOASAT TaKKe
JanbHeunuiee pa3BUTHE AITOPUTMUYECKOrO MBIIIIEHHSA, HEOOXOAMMOro, B
YaCTHOCTH, JMJIs OCBOCHHMA Kypca HHPOpPMATHKH, M OBJaJIEHWE HaBBIKAMH
NeIyKTHBHBIX paccyxaeHui. [IpeobpasoBanue cMMBOIBHBIX (HOPM CIIOCOGCTBYET
Pa3BUTHIO BOOOpaXKeHHUs1, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTRBY.

CopepxaHue QpyHKUUOHAIBHO-rpadUYecKOi THHUN HAlleJIEeHO Ha NOJyYeHHe
00y4arolIMMHUCS 3HaHUH O QYHKUMSIX KaK BRKHEWIEH MaTeMaTHYeCKOM MOIenu
JUISL ONTMCAHUSL U MCCIIeIOBAHUSl pa3HOOOpa3HbIX NPOIECCOB U SIBIEHUH B MPUPOJIE
u obuectBe. M3yueHue Marepuana CrocoOCTBYeT Pa3BUTHIO Y OOYHarOLIUXCS
yMEHHS UCTIOIB30BaTh pa3liiyHble BLIpa3UTeIbHBIE CPEJICTBA S3bIKa MAaTEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OpMHpOBaHHE
MpeACTaBIEHUH) O POJIM MaTEMATHKHU B Pa3BUTHH [IUBUTU3ALUHU U KYJIBTYPBHI.

CornacHo y4yeOHOMY IulaHy B 7-9 Kjaccax wu3y4yaercs Y4eOHBIH Kypce
«Anrebpa», KOTOpPbIA BKIIOYAeT ClEAYIOLUIHMEe OCHOBHbBIE pa3/ielibl COAEP/KaHUS:
«Yucna W BBIYMCHEHMS», «Anredpandeckue BbIpakeHUs», «YpaBHEHUS U
HepaBeHCTBa», « DYHKIMN».

Ha u3ydenue yuebHoro kypca «Anrebpa» orsoaurca B 8 kiacce — 102 yaca
(3 yaca B HEAEIID)



COJAEPXAHUE OBYYEHUSA
8 KJIIACC

HYuciia 1 BBIYHCJICHHA

KeanpaTHblif kopeHb M3 uucna. [lomstue 00 uppauHoHAIBLHOM YHCIIE.
JlecaTUUHBIE TIPHOMKEHNUS UPPALMOHANBHBIX uhces. CBOWCTBA apuDMETHYECKUX
KBaJIPaTHBIX KOPHE# U WX MPUMEHEHHUE K 1peodpa30oBaHMIO YUCIIOBLIX BbIDAKEHUN
¥ BeIUUCIIEHUSAM. JIeCTBUTENIBHbBIE YHUCIIA.

CreneHsb ¢ LEeIbIM [TOKa3aTeneM U e€ cBorctBa. CTaHaapTHas 3allyCh YUCa.

AnreGpanyeckue BolpaKeHUs AJrebpanyeckue BbIpaKeHus

KpampaTHBI  TpéxuiieH, pa3io)KeHHe KBaJpaTHOro TpéxdylieHa Ha
MHOKHUTEJH.

AnreGpanueckass apobb. OCHOBHOE CBOWCTBO airebpanyeckon Ipolu.
CrnoxeHue, BbIYMTAHWE, YMHOXEHHe, JeleHHe anrebpanyeckux Jpobei.
PanroHaibHble BRIpQKEHUS U UX Ipeobpa3oBaHue.

VpaBHEHHs U HEpaBEHCTBAY PABHEHHS H HEPaBEHCTBA

KsampaTHoe ypaBHeHHe, (opMysia KOpHEH KBaApaTHOrO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHeHNH, CBOASILUXCS K TMHEHHBIM U KBaJIPATHBIM.
[TpocTeiiie ApoOHO-pallHOHANIbHBIE YPABHEHHUS.

['paduueckas WHTepIpeTalyis YPaBHEHUH C JABYMs TEPEMEHHBIMU M CHCTEM
JIMHENHBIX ypaBHEHHWH C OByMsi IepeMeHHbIMH. [Ipumepsr pemieHus cHCTeM
HeTWHEHHBIX YPaBHEHUH C IByMS ITEPEMEHHBIMM.

PelieHHMe TEKCTOBBIX 3a/1a4 alredpandeckuM CrocoboM.

YucnoBele HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHJIBHOCTh HepaBeHCTB. JIMHeliHble HEpaBeHCTBA C OJIHOMW IEPEMEHHOM.
CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

OyHKIMUPYHKUHH

[Tousitue ¢yHkuud. O6nacTh ONpeleneHds M MHOKECTBO 3HAYECHHH
dyuxiuu. CriocoObl 3aaHusd QyHKIHUH.

I'paduk ¢ynkumu. Yrenue cpoict Qynkuuu no e€ rpaduky. [Ipumepsr
rpadukoB QyHKUMH, OTpaKaAIOIIXX PeajlbHbIE IPOLIECCHL.

DyYHKIHUYK, ONMUCHIBAIOIIME TMpPSMYI0 M OOpaTHyl0 MPONOPIHOHATBHbBIE
3aBUCUMOCTH, UX rpaduxu. PyHKUUU y = X2, Y = X3, Y = \x, y=\x|. I'papuueckoe
pellieHle YpaBHEHHH U CHCTEM yPaBHEHHUH.



INJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUsI IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA VYPOBHE OCHOBHOI'O
OBLIEIO OBPA3OBAHUS

JJUYHOCTHBIE PE3YJIbTATbBI

JIHYHOCTHBIE Ppe3yJbTaThl OCBOCHUs IpOrpaMMbl  y4eOHOro Kypca
«Anrebpa» XapaKTepU3yrTCs:

1) naTpHOTHYECKOE BOCIIHTAHHE:

MpOsBIIEHHEM MHTEepeca K MpPOLUIOMY M  HAaCTOSLIEMY POCCHHCKOH
MaTeMATUKH, LEHHOCTHBIM  OTHOLUIEHHWEM K  JIOCTHXKEHHUSIM  pPOCCHHCKMX
MaTEMATHKOB W POCCHMMCKOM MaTeMaTH4YeCKOW LIKOJIbl, K MCIIOJB30BaHUIO 3THX
JNOCTUKEHUHM B APYTMX HayKax U NPUKIaIHBIX chepax;

2) rpaxaaHCcKoe W JYXOBHO-HPABCTBEHHOE BOCIIHTAHKE:

IOTOBHOCTBIO K BBIMOJIHEHHIO O0513aHHOCTEHN IpaklaHWHa U peajiu3alliy €ro
npaB, NpeACTaBIeHHEM O MAaTeMaTHYECKMX OCHOBaX (QYHKIMOHUPOBAHHS
pa3IM4YHBIX CTPYKTYp, SIBIEHMH, MpoLeIyp IpakJaHCKOro odiiecTsa (HampuMep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYX/ACHUIO 3TUYECKUX NPOoOIIEM, CBA3aHHBIX
C MNpPakTHYeCKUM IPUMEHEHHWEM MNOCTHKEHMH HayKW, OCO3HaHMEM BaXHOCTH
MOpPaJIbHO-3TUYECKUX MPUHLIMUIIOB B JEATEIBHOCTA YYEHOTO;

3) Tpyi0BO€ BOCNIUTAHHE!

YCTAaHOBKOW Ha aKTUBHOE Yd4acTHE€ B DPELICHWW MPaKTHYECKUX 3aaady
MaTeMaTHYeCKOM HamnpaBleHHOCTH, OCO3HAHHWEM BAXHOCTH MAaTEeMaTH4eCKOro
o6pa3oBaHis Ha MPOTAKSHHH BCeH JKM3HHU Ul YCNEIUHOW NpOQeCCUOHAIbHOM
NeSTeIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHMH, OCO3HaHHBIM BBIOOpDOM U
NOCTPOEHUEM WHAUBUIYATbHOM TPAEKTOPUH 00Pa30BaHUs M KW3HEHHBIX I1JJAHOB C
Yy4ETOM JINYHBIX HHTEPECOB H OOINECTBEHHBIX NOTPEOHOCTEH;

4) scTeTHYeCcKOe BOCIIHTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIIPHSATHUIO
MaTeMaTH4eCKMX OOBEKTOB, 3a1ay, pPelIeHWH, pacCyKIEeHHH, YMEHHIO BHACTh
MaTeMaTH4YeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE,

5) HEHHOCTH HAYYHOIO NMO3HAHMA:

OpveHTalued B HEATENbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
pejicTaBlieHuid 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs 4Ye€JIOBEKA, MPUPO/BI KU
obuiecTBa, MOHMMAaHMEM MAaTEMAaTHYeCKOM Hayku Kak c@epbl 4Yel0BeYeCKOu
NEeATENBHOCTH, ITANlOB €€ pa3BUTMA U 3HAYMMOCTH Ul Pa3BUTHS LIMBUJIM3ALINY,
OBJIaJICHHEM S3BIKOM MaTeMaTUKH U MareMaTU4ecKOW KyJIbTYypOH KakK CPEICTBOM
MO3HAHWS MHpa, OBJaJEHHEM MPOCTEHIIMMMU HaBbIKAMH HCCIIEI0BATENbCKON
NesiTebHOCTH,



6) ¢n3uyeckoe BocnUTaHHE, (OPMHPOBAHHE KVJIALTYDPbI 310POBbS H
IMOLHOHANBHOrO OJ1aronoy4yss:

TOTOBHOCTBIO INPHMEHATh MaTe€MaTUYeCKWe 3HAHUS B HHTEpecax CBOEro
370pOBBbS, BENEHMA 3J0pPOBOr0 obpa3a AHM3HH (3I0pOBOE  MHTAHHE,
cOIaHCUPOBAaHHBIM pPEXUM 3aHATUH U OTAbIXA, peryispHas dusudeckas
aKTUBHOCTb), COOPMHPOBAHHOCTBIO HaBblka peQIEKCHH, MNPH3HAHHUEM CBOETO
npaBa Ha OIIMOKY U TaKOIo e pasa JApyroro 4ejioBeka;

7) 3K0JIOrHYeCKOe BOCIIHTAHHE!

OpUeHTalMed Ha NPUMEHEHHE MAaTeMaTUYEeCKUX 3HaHWH /Ui pelleHus 3anay
B 00JIaCTU COXPAHHOCTH OKpYXKarolllel Cpenbl, [JIAHUPOBAaHUS IIOCTYIIKOB M
OLIEHKM KX BO3MOMHBIX IOCJIEACTBHH [JIsi OKpYXarolleH Cpelibl, OCO3HaHWEM
r100aJIbHOIO XapaKTepa YKOIOrMYECKUX MMPODJIEM U NyTEH UX PELIEHHUs;

8) ajanTalus K M3MEHAIOLIHMCH YCJHOBHAM COLMAJILHOH H NPHPOAHOMH
cpeabl:

FOTOBHOCTBIO K JIEHCTBUAM B YCIIOBUSX HEONPENENEHHOCTH, IMOBBIILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTHYECKYIO JEATENLHOCTE, B TOM YHUCIe
yMeHWEe YYUThCA y HOPYTrdx JIIOJAeH. NMpuobpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBI€ 3HAHMS, HABBIKM ¥ KOMIIETEHLMHU U3 OMbITa JAPYIHX;

HEOOXOAMMOCTEI0O B (OPMUPOBAHUM HOBBIX 3HAHMHM, B TOM YHUCIE
(GOpMyITHpOBATh UAEHU, NOHATHSA, TUNOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTb JEeQUUHMTHI COOCTBEHHBIX 3HAHUHM U
KOMITETEHTHOCTEMH, IJITaHUPOBaTh CBOE pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHTYallWl0, BOCIIPUHHMMATH
CTPECCOBYIO CHUTYallMIO KaK BbI30B, TpeOYIOLIMH KOHTPMED, KOPPEKTHPOBAThH
NpUHUMaeMble pelleHUus U JEeHCTBHA, (DOPMYJIMPOBaTe U OLEHHUBATHL PHUCKH U

nocieacTBHs, (GOPMUPOBATE OIBIT.
METANIPEAMETHBIE PE3YJILTATHI

IMo3naBaTe/ibHbIe YHHBEPCA/IbHbIE YueOHbIe JeHCTBUA

ba3oBbie JIOTHYECKHE JeHCTBHH:

e BBISBJIATH M XapaKTePHU30BaTh CYLIECTBEHHbIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLIEHHUHA MEXIY MOHATUSIMHU, (OPMYIUPOBATH
OmpeleNieHUs] MOHATHM, YCTaHABIMBATHL  CYIIECTBEHHBIH  MPH3HAK
KnacCH(HMKAILMK, OCHOBaHUs g 0000IIEHUS U CPaBHEHHUS, KPUTEPHH
IIPOBOAMMOTO aHAJIN3a;

e BOCIpHHMMATh, (OPMYJIHpOBaTh W  IpPeoOpPa3OBLIBATH  CYXKACHHUSA:
yTBEpAMTENbHbIE U OTpUIlATENbHbIE, €JUHMYHBIE, 4YacTHbIE M OOILIKE,
YCIIOBHbIE;



BRISIB/IATE ~ MAaTeMAaTH4YeCKHE  3aKOHOMEDHOCTH,  B3aUMOCBS3M U
NPOTHBOpe4Hs B (akTax, NaHHBIX, HaONIOAEHMAX U yTBEP/KICHHUSX,
Npeanaratb ~ KPUTEPHH  [UId  BBISBJIEHWA  3aKOHOMEPHOCTEH U
IPOTHBOPEYHH;

AenaTe BBIBOABI C HCIOJb30BaHMEM 3aKOHOB JIOTMKH, JEJyKTHBHBIX M
WHIYKTUBHBIX yMO3aKIFOUYEHUH, YMO3aKIIOYEHHH 10 aHATIOTUH;
pa3bupath J0Ka3aTeNbCTBA MAaTEMATHYECKUX YyTBEPKICHUH (IIPAMBIE U OT
IIPOTHUBHOTO), MPOBOJUTE CAMOCTOSITEJILHO HECIIOKHBIE 10KA3aTellbCTBA
MaTeMaTHYeCKUX (GaKToB, BHICTPAMBATL aAPryMEHTALMIO, NPHBOIUTE
NPUMEpBI U KOHTPIPUMEDEI, 060CHOBBIBATE COOCTBEHHBIE PACCY K ACHHS;
BBIOMpATh Crmoco® pelleHHs y4eGHOW 3ama4é (CpaBHUBATH HECKOJIBKO
BapMaHTOB peIUCHUs, BbiOMparh Hambonee NOOXOMAIIKNA C YY4ETOM
CaMOCTOSITENIBHO BBIJIE/IEHHBIX KPUTEPHER).

ba3zoBrie HCCJIe0BaTe/IbCKHE NeHCTBUSA:

MCIOJIB30BaTh BOMPOCE!I KakK MCCIeNOBATEIbCKUM WHCTPYMEHT MO3HAHUS,
(hopMyIMpOBaTE BOMPOCH, (DUKCHPYIOLIKE IPOTUBOPEYHe, Mpobiemy,
CaMOCTOSITENIBHO yCTAHABIMBaTh MCKOMOE M JaHHOE, (OPMHPOBATH
rMI0Te3y, apryMEHTHPOBATh CBOIO MMO3UIUIO, MHEHUE;

NPOBOIUTH IO CaMOCTOSTE/IBHO COCTaBIEHHOMY IUIAHY HECIOMKHBIN
SKCMEPUMEHT,  HEOONbIIOE  UCCIeNOBaHWE [0  YCTaHOBJIEHHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro o0BeKTa, 3aBUCHMOCTEH OGBEKTOB
MEXy COOOH;

CaMOCTOATENBHO GOPMYTHPOBATE 0600LIEHNS U BBIBOABI 10 PE3YIIBTATAM
NPOBEAEHHOI0 HAOJIONEHNS, MCCIENOBaHHUS, OLEHUBATEH JOCTOBEPHOCTh
TIOJTy4YE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000LIEHUH;

IIPOrHO3UPOBAaTH BO3MOXKHOE DPa3BUTHE IIPOLIECCA, 4 TAKKE BBIABUIATh
NPEAINON0XKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

PabGora ¢ nHpopmaumeii:

BBISIBJIATD HENOCTATOYHOCTH M HU30BITOYHOCTh MHGOPMALKH, [AaHHBIX,
HEOOXOMMMBIX JIIS pellieHys 3a1auu;

BBIOMpaTh, aHAIW3MPOBATh, CUCTEMAaTH3UPOBATH M HHTEPIPETHPOBATH
MHGOPMALHIO PA3IMYHBIX BUIOB U (POPM NPE/ICTABIEHHU;

BoIOMpaTh QopMy mnpejacTaBieHMs HHOOPMALMM M HIUTFOCTPUPOBATH
peliaeMple 3afaYd CXeMaMH, [IuMarpaMMmMaMu, HHOU Trpaukod u HUX
KOMOUWHAILMAMHU;

OLIEHWBATh HANEKHOCTH HMHGOPMALMU 10 KPUTEPUSIM, MPEMIOKEHHBIM
YYHTENEM WK CHOPMYTHPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHHKaTHBHBIE YHHBepCa/ibHbIe Y4eOHbIe JeHCTBHS:



BOCIpHHUMATh ©“ (GOpPMYyIMpOBaTE CYXKIEHHS B COOTBETCTBHH C
YCIIOBUAMH U LIENSAMHU OOILEHHS, ICHO, TOYHO, FPAMOTHO BbIpaKaTh CBOIO
TOYKY 3p€HMs B YCTHBIX Y [UCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO
XOJLly pellleHHs 3aJa4l, KOMMEHTHPOBATH MTOY4E€HHbIM PE3yIbTaT;

B XoJ1e 00CY>KIeHHs 334aBaTh BOIIPOCH! MO CYIIECTBY 06Cyk/1aeMOH TeMbl,
npo0JieMsl, pelaeMoi 3a/iauy, BHICKa3hIBaTh UIEH, HAlIEIEHHbIE HA TIOMCK
pELIeHNs, COIOCTABIAATE CBOM CYKA€HHs C CYKICHUSAMH JIPYTHX
VYaCTHHKOB OMAora, OOHapyXHBaTk pa3iM4Me M CXOJACTBO MO3ULIKH, B
KOppeKTHO# (opMe GOopMyIUPOBATE PA3HOIIIACKS, CBOW BO3PAKEHHUS;
NpENCTAaBIATh  pe3yJbTaTbl  pEIUEHWs  3aJayd,  IKCICPUMEHTA,
MCCNEIOBaHMs,  IPOEKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (QopMat
BBICTYIUIEHHS C yYETOM 3a/1a4 NPE3EHTALMMU K OCOOEHHOCTEN ay IHTOPHHM;
[IOHMMaTh M  HKCIOJBb30BaTh  IIpEMMYIUECTBA  KOMaHIHOHM  H
VHIMBUYyalbHOM pabOTEl MpU pelIeHHM Y4YeOHBIX MaTeMaTHYECKUX
3a]1a4;

IIPUHUMATH 1e71b COBMECTHOH NEATENbHOCTH, MIdaHHPOBATH OPraHU3aALMIO
COBMECTHOM paboTel, pacmpelensTb BHAbI paboT, HOroBapUBATHCA,
obCyX1aTh MpoLecc U pe3ynbTaT paboThbl, 00001aTh MHEHKS HECKOJIBKHX
JIIOJIEH;

y4yacTBOBaTh B TIpyNmoBbIx ¢GopMax paboTel (obcyxaeHus, obMmeH
MHEHMSIMM, MO3rOBbl€ ILUTYPMBI M JpyrHe), BBINOJIHATH CBOK YacCTh
paboThl ¥ KOOPAMHUPOBATh CBOY HNEHCTBYS C IPYTUMHU UI€HAMY KOMaH/IbI,
OLIEHMBATh Ka4eCTBO CBOEro BKJaJa B OOIIMHM NPOAYKT IO KPUTEPHUSM,
c(hOpMyYJTHPOBaHHBIM Y4aCTHUKAMMU B3aUMOIEHCTBHUS.

PeryasaTHBHbIE YHHBepCaJbHbIe y4eOHble 1eHCTBHA
CamoopraHM3auus:

CaMOCTOSITENILHO COCTABJISITH IUIAH, ailOPUTM PEUICHMs 3aa4H (MU ero
4aCTh), BBIOMpaTh CIOCOO pelleHHs ¢ yYETOM HMEIOLIMXCH PeCcypcoB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHMpOBaTbh W KOPPEKTUPOBATh
BapUaHTHI PELIEHHH C y4ETOM HOBOX MH(OPMALUH.

CaMOKOHTPOJIb, IMONHOHAIbHbIH HHTEJIEKT!

BNANeTh CIOCO0aMM CaMONPOBEPKM, CAaMOKOHTPOJs TMpoliecca ¢
pe3yabTaTa pellieHHsl MaTeMaTH4eCKo# 3a1aqH:

NpeJBUAETh TPYAHOCTH, KOTOpbie MOI'YT BO3HHUKHYTH MpPH peIICHHH
3aJa4d, BHOCHUTH KOPPEKTHBBI B J€ATEILHOCTE Ha OCHOBE HOBBIX
0OCTOSATENBCTB, HAMIEHHBIX OLIKOOK, BBISIBIEHHBIX TPYJIHOCTEH;
OLIEHWBaTh COOTBETCTBHE pe3yJibTaTa AeSTEIbHOCTH MOCTABICHHON Leln
M YCJIIOBHSM, OOBACHATH NIPUYMHBI JOCTHKEHHUS UM HEJOCTHKEHUS LETIH,
HaXOIUTh OLIMOKY, IaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.



ITPEJAMETHBIE PE3VYJIbTATbI

K xoHuy oOy4enus B 7 kjacce OOy4arOILMHCS [OJIYYUT CIEAYIOLIME
MpeAMETHBIE pe3ybTaThl:

Ymuciia 1 BbIYHCIEHHSA

BBINMOJNHAT, coYeTass YCTHble U MUCbMEHHBIE NPUEMBI, apUpMeTHYecKue
JeMCTBHS C pallMOHATIbHBIMH YHCIaAMHU.

HaxonuTh 3Haue€HUs UYMUCIOBBIX BbIpAXKEHWM, NPUMEHSTh pazHOOOpa3Hbie
CrocoOBl ¥ TMPUEMBI BBIYUCIEHUS 3HaYeHUN NPOOHBIX BBIPaKEHUM, COMAEpKalIUX
00OBIKHOBEHHBIE U AECATHYHBIE APOOU.

[TlepexonuTh OT OAHOM (POPMBI 3alMUCH YHMCEN K APYro# (mpeobpa3oBhIBaTh
JIECATHYHYIO OpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
4aCTHOCTH B OECKOHEUHYIO AECATUYHYIO 1pO0B).

CpaBHHMBATH U YIIOPSI0YMBATE PALIMOHAJIBHBIE YUCIIA.

OKpyrnsaTh 4ucia.

BBINOJHATD NPUKKAKY U OLIEHKY pe3yJibTaTa BbIYMCIIEHHH, OLIEHKY 3HaYEHUH
YHUCIIOBBIX BBIPAXKEHUH. BBINMOMHATE AECHCTBUs CO CTENEHAMM C HaATypallbHbIMH
nokasaTensiMH.

[IpuMeHATh  NpHU3HAKKH  [EJIMMOCTH, Da3lOKEHWE Ha  MHOXKHTEIH
HaTypaJlbHBIX YHCEIL.

Pemate NMpakTHKO-OPUEHTUPOBAaHHbIE 3ajauM, CBA3aHHBIE C OTHOILICHUEM
BEJIMYKH, IPOMOPLUMOHAIBHOCTEIO BEIHWYMH, IIPOLEHTAMH, HHTEPIPETHPOBATH
pe3ysbTaThl pellleHns 3ajad ¢ y4ETOM OrPaHMYEHHH, CBA3AHHBIX CO CBOMCTBaMH
paccMaTpHBaeMbIX OOBEKTOB.

AnreOpan4ecKHe BbIPaKeHH s

Hcnonp30BaTh anrebpandyeckyrd TEPMUHOJIOIHIO W CHMBOJIHKY, IPUMEHSTH
€€ B [IpOLECCe OCBOEHMs! y4eOHOro marepuara.

HaxoauTe 3HaYeHWS OYKBEHHBIX BBIPAXKEHUH MpW 3a[aHHBIX 3HAYCHUSIX
nepeMeHHBIX.

BEIIONHATE  npeoOpa3oBaHUst  LEJIOrNO0  BBIpAKEHHS B~ MHOIOYIEH
MpUBeAeHAEM MTOJOGHBIX CllaraeMbiX, PaCKpLITUEM CKOOOK.

BEINOJHATE YMHOKEHHE OJHOYJIEHAa Ha MHOrOY/IeH W MHOro4ieHa Ha
MHOI'04JIeH, TPUMEHATH GOPMYJIbl KBaapaTa CyMMBI 1 KBaJpaTa pa3HOCTH.

OcCyIIeCTBAATh Pa3iokKeHHe MHOIOYJIEHOB Ha MHOXHUTEIH C I[OMOUIBIO
BBIHECEHHSI 3a CKOOkM oOuliero MHOMXKUTENS, TPYINHAPOBKH  ClaraeMbiX,
nprMeHeHUs GOpPMyJ1 COKPAIIEHHOTO YMHOKEHHS.

[IpyiMeHsTh peobpa3oBaHKs MHOIOUYIEHOB [Uisi PEIleHNs pa3THyHbIX 3a1a4
1“3 MaTEMATHKH, CMEKHBIX NPEAMETOB, U3 PealbHOU MPAaKTHKH.

Mcnonp3oBaTh CBOWCTBA CTEINEHEH € HaTypalbHBIMHM [OKa3aTelsAMH UL
npeodpa3zoBaHUs BEIPAKEHUH.



YpaBHeHHS H HepaBEHCTBA

Pemate nUHENHBblE ypaBHEHHUsi C OJHOM MNEPEeMEHHOW, MPUMEHsSsS IpaBuiia
nepexoja OT UCXOJHOIO YPaBHEHUS K PaBHOCHIbHOMY eMy. I IpoBepsaTs, sBiuseTcs
JIW YHCII0 KOPHEM YpaBHEHHUS.

[TpuMeHsTh rpaduyecKue METObl NPU PELICHUH JTUHEHHBIX YpaBHEHUH U UX
CUCTEM.

[Tonbupate npuMepbl Map YHUCEN, SBISIOMIUXCH pELIEHUEM JIHHEHHOro
ypaBHEHHS C IByMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpadUK JIMHEHHOrO ypaBHEHUS C
JAByMsi TIEPEMEHHBIMH, TNOIB3YSACH I'paQUKOM, IPUBOAUTE INPUMEPHI pELICHUS
ypaBHEHHS.

PewiaTe cUCTEMBI IByX JIMHEWHBIX YPaBHEHHWH C IBYMS [IE€PEMEHHBIMHU, B TOM
yucie rpagu4ecku.

CocrtaBnsATh M pellaTh JUMHEAHOE YpaBHEHHE MM CUCTEMY JIMHEHHBIX
ypaBHEHU! IO YCJIOBHIO 33Jayd, HHTEPIPETHPOBATE B COOTBETCTBHM C
KOHTEKCTOM 3aJla4y¥ IOJyUYEHHBIH pe3yibTar.

DOYHKUHH

M3o0paxaTh Ha KOOPAUHATHOM! MPSAMOM TOYKU, COOTBETCTBYIOIIHME 338/ JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAaJIbl, 3alIUChIBATh YUCIIOBbIE IPOMEKYTKU Ha
aredpanyecKoM s3bIKe.

OtMeuyaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHM I10 3aJ@HHBIM KOOpJAMHATaM,
CTPOUTB rpaKy THHEHHBIX QyHKLHI. CTpOUTh rpad@uK QyHKIUH Y = |X|.

OnuceiBaTh C MNOMOLIBIO (QYHKUMHA W3BECTHHIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpeMsl, pacCTOSHHUE, li€Ha, KOJUYECTBO, CTOMMOCTD,
POU3BOIUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTs 3HaueHue QyHKIMY 110 3HAYEHHUIO &€ apryMeHTa.

[TonnMaTte rpaduyecKud cnoco® NpeAcTaBie€HUs U aHalu3a MHGQOpMaluHy,
W3BJIEKATh U HHTEPIPETUPOBATh UHPOPMALIUIO U3 TPA(QUKOB PealIbHbIX ITPOLIECCOB
1 3aBHCUMOCTEH.

K xoHly obyueHus B 8 kijacce oOyyarOlIMACs MOJYYUT CIEAYIOLIHE
[peAMETHbLIE Pe3yJIbTaThl:

Yuciia ¥ BbIYHCICHHSA

Hcnonp30BaTh HauyalbHbIE IPENCTABIEHUS O MHOXKECTBE AEHCTBUTEIBHBIX
4pcell AJIS CPaBHEHMs, OKPYTJIEHUS] U BbIYUCIIEHHH, U300paxaTh AeHCTBUTEBHBIE
quciia TOYKaMU Ha KOOpAHHATHOM IIPAMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOrO KBaApaTHOIO KOpHsS, HaXOIWTh
KBaJpaTHbIE KOPHM, MCIOJB3YS [PH HEOOXOAMMOCTU KalbKYJIATOP, BHINOJHATH
npeoOpa3oBaHUs BBIPAKEHUH, CcoOAepKallUX KBAJpaTHbIE KOPHHU, HCIIONb3YS
CBOMCTBa KOpHEM.



Hcnonb3oBaTh 3andcu OONBIIMX U MAJbIX YHCENl C MOMOIIBIO JAECATHYHBIX
npobeit u creneHei yucia 10.
AnrebpanyecKkHe BbIpaKeHHs

HpPIMBHHTb IIOHATHE CTENIEHM C 1E€JIbIM T[IOKA3aTeJjieM, BbIMOJHATH
npeobpa3oBaHuUs BbIPaXKEHUH, COIEPKALLMX CTETICHH C LIETBIM IMOKA3aTEIEM.

BEINONHATE TOXKAECTBEHHBbIE NpeoOpa3oBaHUsl PAlMOHAIIBHBIX BBIPAKEHUH
Ha OCHOBE NpaBUJ AEUCTBUM HaJl MHOTOYJIEHAMHU U anredpandecKiuMu ApoOsaMu.

PacknazpiBaTh KBaJpaTHBIM TPEXYIIEH HA MHOMKUTEIIH.

[TpuMeHsTh NpeoOpazoBaHusi BbIPAKEHHH Uil peIeH s Pa3IUUHBIX 3a7a4 13
MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peallbHON MTPAKTUKHU.

YpaBHEHHS H HEPABEHCTBA

Pemiate nUHEWHbIe, KBaApaTHble ypaBHEHMS U palMOHalIbHbIE YpaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYyMsi NEPEMEHHBIMHU.

[IpoBOOUTH MpPOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHCJIe C IPUMEHeHUeM rpaduyecKkux MpeacTaBieHUd (yCTaHaBIUBATh, UMEeT
JU ypaBHEHHE MM CUCTEMa YpPaBHEHWMM pElUeHUsI, eCIH MMEET, TO CKOJBKO, W
npoyee).

[lepexomuTh OT CliOBeCHOM (DOPMYIIUPOBKH 3afauM K e€ anrebpanyeckou
MOJIEIM C TIOMOIIBIO COCTAaBJIEHHS YpaBHEHWsS WIIM CHUCTEMbI YpaBHEHWH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/a4M MOTy4eHHBIN pe3ybTar.

[IpyuMeHATP CBOMCTBA YHCJIOBBIX HEPaBEHCTB Uil CpPAaBHEHHS, OLEHKHU,
peliaTh JIUHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpad@uyecKyl0 WIUIIOCTPAlUMI0O MHOXECTBA pELIeHUH HEepaBeHCTBA, CHUCTEMBI
HEepaBEHCTB.

DOYHKUHH

[ToHMMaTe U UCMONB30BaTh (DYHKLHUOHANbHBIE MMOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIHYECKHE O0O03HAUYEHHS), OMpede/siTh 3HAaYeHHWe (GYHKUMU [0 3HAYEHHUIO
apryMeHTa, ONpeJeNsiTh CBOUCTBA (DYHKLHUH 110 €€ rpauKy.

CtpouTh rpaduKy 1€eMeHTapHbIX QyHKLINH BUIA:

y=k/x,y =x2, vy =x3,y = |x|, y = VX, OIKCHIBATH CBOMCTBA YHMCIOBOM
byHx1uu 110 e€ rpaguky.

K koHuy o0yyeHus B 9 kitacce OOyyarOLIMHCS [OAYYUT CHENYIOLIUE
NpeAMETHbIE pe3ylbTaThl:

Ynciia 4 BBIYHCIICHUSA

CpaBHHMBaTh U YNOPSA0YMBATE PALJHOHAIIBHBIE ¥ UPPALMOHAIBHBIE YHUCIIA.

BEIMONHATE apUpMETHYECKUe JEWCTBUS C DALUOHATBHBIMUA YHCIaMH,
coyeTas YCTHble M TIMCBMEHHbie TPUEMBI, BBLIIIONHATE BBIYUCIEHHS C
UppaLMOHAIBHBIMH YHCIIAMM.



HaxonuTte 3Ha4yeHMs CTENEHEW C LEIbIMU [0Ka3aTelsiMH U KOpHEH,
BBIUKUCIIATH 3HAYEHHS YKCIOBBIX BbIPaKEHHH.

OkpyrasaTe JOEHUCTBUTENIBHBIE YHCJIA, BBIMNONHATE TNPUKUIAKY pe3ylibTaTa
BBIYMCIICHUH, OLEHKY YHCIIOBBIX BhIDAKEHHH.

Ypanuennn H HEepaBeHCTEBa

Peulate nuHEHHBIE U KBaIpaTHBIE YpPAaBHCHHUA, YPABHCHUSA, CBOOALIHECA K
HUM, ITPOCTENIINE JPOOHO-pAllMOHAIBHbIE YPABHEHMUS.

Peuwiatb CUCTEMBI [BYX JIMHEHHBIX ypPaBHEHHUM! C [BYMs [EPEMEHHBIMU U
CHCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OMHO YPAaBHECHHE HC ABJISACTCIH JIAHEUHBIM.

PemaTh TekCTOBBIE 3afayM anredOpavyeckuM CnocoboM ¢  MOMOLIBIO
COCTaBJICHHUA YpaBHEHHUS MU CHCTEMBI JIBYX ypaBHeHHﬁ C ABYyMs NNIEPEMEHHBIMH.

[TpoBOaUTH MpoCTEHIIME UCCIEOBAHUA YPABHEHUHM U CUCTEM YPaBHEHWH, B
TOM 4HUCJIe C IPUMEHEHVEM IrpadUvecKuX MpeacTaBIeHUH (yCTaHaBIUBaTh, UMEET
¥ ypaBHEHHE MJIM CHCTEMa YPAaBHEHWH DEIICHHMS, €CJIH MMEET, TO CKOJIBKO, U
rnpoyee).

Pemiate nMHeHHBIE HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBa, H300pakaTh
pellieHUe HepaBEeHCTB Ha YMCIIOBOM MpPSIMOM, 3allMChIBATh PELIEHHE C TIOMOIBIO
CHMBOJIOB.

Pemiate  cHCTEMBI JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPAaBEHCTB,
BKJIIOYAIOLIME KBagpaTHOE HEpPaBeHCTBO, H300paxkaTh pELICHUE CHUCTEMBI
HEpPaBCHCTB Ha YHUCIOBOU HpﬂMOﬁ, 3allMChIBaTh PELHIEHUE C MTOMOILBIO CHMBOJIOB.

Vcnionb30BaTh HEPaBEHCTBA [P PEIIEHNH pa3iuyHbIX 3a/1a4.

DOYyHKUHH

Pacno3HaBath (yHKIMH W3y4eHHBIX BHA0B. [lokasbiBaTh CXeMaTHYECKH

pacrioyioKeHHe Ha KOOPAMHATHON MIIOCKOCTH rpadyukoB QyHKLMHA BUa: y = AX,

=kx+by=kxy=ax2+bx+cy=x3y= VX, ¥ = |x|, B 3aBUCUMOCTH OT
3Ha4YeHUH K03()PUIIUEHTOB, OITUCEIBaTh CBOMCTBA (DYHKIIMH.

CTpouTh M U300pakaTh CXeMaTHYeCKH IpadMky KBagpaTHYHBEIX (QYHKLHMH,
OINMCHIBATH CBOMCTBA KBAAPATUYHEIX YHKIHI 110 UX rpaduKaM.

Pacrno3HaBaTh KBaJpaTHYHYIO QYHKUUIO 110 (opmylie, IPUBOJNUTE IIPUMEDSI
KBaJApaTHYHBIX (QYHKUUH U3 peaibHOU KU3HU, QU3UKU, TEOMETPHUU.

YucjioBble MOC/I€10BATENLHOCTH H NPOrPecCuH

Pacno3HaBaTh apu(@METUUECKyl0 MW TEeOMETPHYECKYI0 TNPOrpecCHd MpH
pa3HbIX criocobax 3ajaHusl.

BBINMONHATE BBIYUCIEHHS C MCIONB30BaHMeM (GOpMyl N-ro  4ieHa
apruhMETHIECKON U NT€OMETPUUECKON NTPOrpeCcCuy, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTb YJIeHBbI TIIOCJICA0BATEJIBHOCTH TOYKaMHM Ha KOOpJIHHaTHOﬁ
IIJIOCKOCTH.
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