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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCLUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuarommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MpUpOAEC W OOIIeCTBE, POJIM MAaTEMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUS, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHKUE |
aHamoruto.  OOyuenue  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIFHON ~ JIEATENIbHOCTH  OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay s OCHOBHOTO 00IIIETo
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJAEP)KaTeIbHO-METOJUYECKUEe JTMHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAaJbHOTO MaTemaTrhuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHMM «YUucna ¥ BBIYMCICHUS» CIYXHT OCHOBOHM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX IS TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHATBHBIMH WM HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue IByX aireOpandecKux JMHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAOUIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIUPYETCs BOKPYT PALMOHAIbHBIX
BbIpaKEHUU. AnredOpa JEeMOHCTPUPYET 3HAUCHHE MATEMAaTUKU KakK s3blKa s
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus anredpe BXOAST TaKkKe JajdbHelIIee pa3BUTre
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
MHPOpPMATUKK, U  OBJIAJICHUE  HABBIKAMHU  JIEAYKTUBHBIX  PACCYXICHHIA.
[IpeoGpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEM K MaTEMaTHY€CKOMY TBOPYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(rUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMuMHCS 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
obmrectBe. M3yuenue marepuania cnocoOCTBYET pa3BUTHIO y 00 yHAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJCTBA s3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IpeICTaBICHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna # BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3yuenue yue6Horo kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPKAHHUE YYEBHOI'O IPEIMETA
7 KIIACC

Yucia v BbIYMCICHUS

Hpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ OT OAHOW (POPMBI 3aNUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX  4uceld. ApudMerudeckue JEHUCTBUS C
palMoOHANIBHBIMU YucIaMU. Pemienue 3aiad M3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypalbHBIM [IOKa3aTeJeM: OIpelaesieHue, Npeodpa3zoBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0JbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U IpoOH B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
IPOMOPIUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEITMUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTousieHa. CI0KeHHe, BBIYMTaHUE,
YMHOXEHHUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS . KBaAPAT CYMMBbI
1 KBaApar pazHoctu. Popmyiia pa3HOCTU KBaapaToB. PaznokeHne MHOTOYIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUja TPeoOpa3oBaHUS ypaBHEHHS,
PAaBHOCHUIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEW JMHEWHOTO
YpaBHEHHSI, pElICHUE JIMHEUHBIX ypaBHEHUN. COCTaBIE€HNUE YPaBHEHUM IO YCIOBUIO
3a7a4u. Pelienne TeKCTOBBIX 3a7a4 C MTOMOIIBI YPaBHEHUH.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUM



croco0oM MoACcTaHOBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 C IOMOIIbIO CUCTEM
YpPaBHEHUH.

DyHKUUH

Koopaunara Touku Ha npsmoil. YuciioBele TpoMexKyTKU. PaccTosiHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYTIaMu.
Urenue rpadukoB peasibHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GyHKIMU.
CroiictBa Qynkiuii. Jluneitnas ¢yukuus, e€ rpaduk. ['padpuk Gynkimum y = |X|.
['paduueckoe perienrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KUIACC

Yucia v BbIYMCICHUS

KBagpatueiii kopenb u3 uucna. [loHsTue 00 uUppanMOHAIBHOM 4YHUCIE.
JlecaTuunbie TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYUCIICHUSAM. [[eiCTBUTENbHBIE YHCIIA.

Crenens ¢ uenpIM NOKa3zaTesneM u e€ ceorictBa. CTaHIapTHas 3aIllKiCh YNCTA.

AJsireOpanyeckue BbIPpasKeHUA

KBagpaTHbIil TpEXWIEH, pa3yIOkKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHUE, JCJICHHE aireOpandyeckux JapoOei.
PanronanbHbIe BEIpXKEHHS 1 KX TTPe0Opa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBangpaTHoe ypaBHeHHE, GopMyia KOPHEH KBaJIpaTHOTO ypaBHeHHs. TeopeMa
Buera. Pemenue ypaBHEHUN, CBOJAIIMXCSA K JIMHEMHBIM H  KBaJAPaTHBIM.
[IpocTeiimme ApoOHO-palIMOHANIbHBIE YPABHEHUS.

I'paduueckas mHTEpHpeTaus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUHN

[lonsitue pynkuuu. O61aCTh ONpEEICHUS U MHOKECTBO 3HAYECHU (DYHKIUU.
Cnoco0sI 3a1anust GQyHKIHMA.



I'padpux ¢dynkumuu. YUrenue cBoiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKLIHHA, OTPa)KaIOMIUX pPeaJbHbIE IPOLECCHI.

OYHKIMK, ONUCHIBAIOUIME TNPSIMYI0 H OOpaTHYI MPONOPLUUOHAIbHBIE
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yuciIa, UppallMOHAIBHBIC YUCTIA, KOHEYHbIE U OECKOHEYHBIC
JecATUYHbIe TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBbHBIX 4YHCEN, apudmeTuyeckue JeHUCTBHS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIMUTEIBHOCTh TIPOILIECCOB B
OKPYKaIOIIEM MUPE.

[Tpubnuxénnoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Pemienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHuE. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEINEHEN pa3JIoKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-paloHaIbHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['padudeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUA



KBagpartuunas ¢ysnkuus, e€ rpadpuxk u cBoiicTBa. IlapabGona, KoopauHATHI
BEPIIMHBI apadoiIbl, 0Cb CAMMETPHUH MapaboJIbI.

Ipaduxu pyuxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBOMCTBA.

YucJi0BbIC OCTEA0BATEIbHOCTH M MPOrPecCuH

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIIEIOBATEIBHOCTH
peEKyppeHTHOI popMynoi u hopmysoi N-ro wieHa.

Apudmernyeckas U reomerpuueckas mnporpeccur. @opmyibl N-TO 4jieHa
apu(pMETHIECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne YiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.
CioxHbIE IPOLICHTBHI.



IHIJTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKHU, I[EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH Tpa)kAaHUHA U peaan3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JIOCTUKEHUM HAyKW, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUH BCEH XKWU3HU ISl YCIECIIHOW MPOdeCCHOHAIBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHIIN3ALMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MATEMATHYECKOM KYJIbTYpOH Kak CpPeACTBOM
MIO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,  BEJIEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quanyeckas
aKTUBHOCTbH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPOOJIEM U ITyTeH UX PEIICHHUS;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YUYUThCS Yy APYTUX JIOJel, NMpuoOpeTaTh B COBMECTHOM [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 OMbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYI  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaEMble peUIeHUs] W JeNUCTBUS, (OpMynHpoBaTh W OLEHUBATH PUCKU U

NOCNECTBUS, (HOPMHUPOBATH OTIBIT.
METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKAY MOHATHAMH, (HOPMYITUPOBATH
OTIpeJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH MPHU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHbIE W OTPULATENbHbIC, €IMHUYHBIE, YAaCTHblE W OOUIHeE,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX,
npeajgaratb KpUTEPUH [Tl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIL;
JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (MPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAUBATH AaPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIE AeMCTBHS.

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIIEIOBATEIBCKUA WHCTPYMEHT IMO3HAHUS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH 10 CaMOCTOSITENIbHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAaHOBICHUIO 0COOEHHOCTEH
MaTEeMaTHYECKOTO 00hEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIICOBAHMS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O0O0OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpencTaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMid, HWHOW TpaduKkod W HX
KOMOWHAIIMSIMU,
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OLICHMBAaTh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSIM, MPEAT0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCIIPUHHUMATH U (HOPMYIUPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBUAMU
Y [IEeJIIMHA OOIIEHUs, ICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

B X0JI¢ 00CYICHHS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIEMBI, perIacMoM 3aJa4r, BEICKA3bIBaTh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3UIIHMHA, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHWUs  3aja4yd,  JKCICPUMCHTAa,
UCCIICIOBAHUS, TIPOCKTA, CAMOCTOSTCIIBHO BBIOUPATh (hOpPMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAIIMA U OCOOCHHOCTEH ayIuTOpHUH;

NIOHMMATh M UCITOJIB30BaTh MPEUMYIIICCTBA KOMAH/IHOW ¥ HHIUBH Iy IbHOM
paboThI MPHU pelIeHn: Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
00CyX1aThb TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOThI
U KOOPAMHHUPOBATH CBOM JACHCTBUS C JAPYTMMH YJIEHAMH KOMAaH/IBI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe YHHBepPCcaIbHbIE YUueOHbIE JAelicTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3adadydl (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yJibTaTa
peluieHrs MaTeMaTUYeCKOU 3aauH;
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e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPH PELICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU ITOCTABICHHON LIENN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHIKEHMSI WM HEJOCTHXKCHMS LU,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJIYyYUT CICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUS

BrinonHsATh, coueTas YCTHbIE W THUChMEHHBIE TPUEMBI, apUMETHUYECCKUE
NEUCTBUA C pallMOHAIbHBIMU YHCIIAMM.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKCHUHN, MPUMEHSATH Pa3HOOOpa3HBIC
criocoObl ¥ MPHUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAOKEHUMU, COACPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexoauTh OT omHON (OPMBI 3aMMKMCH YUCET K APYroi (mpeodpa3oBHIBATH
JECATUUHYIO IPOOH B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBAThH U YIIOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasarh yucia.

BpINOTHATE PUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUI
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTeSIMU.

[IpuMeHATh TPU3HAKU JETUMOCTH, Pa3I0)KEHNE Ha MHOKUATEIN HATYPAIbHBIX
YUCEJL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTpaHUYEHUM, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanyeckue BbIpaKeHUs

Hcnons3oBaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IPOIIECCE OCBOEHUS YUEOHOTO MaTepuarna.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKEHUN MpPU 3aJlaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

BoinonusaTs npeoOpa3oBaHus UEIOT0 BEIPAKEHUSI B MHOTOWICH MPUBEIECHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.
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BbINONHAT yMHOXXEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOTOWJIeHa Ha
MHOTOYJIEH, TPUMEHSITH (POPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa30oKEHHUE MHOTOYJIEHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHHMS 32 CKOOKH 00I1IET0 MHOXKUTEISI, TPYINIUPOBKHU CIaraeMbIX, TPUMEHEHUS
dbopMys COKpAIEHHOTO YMHOXEHUS.

[IpumensaTh npeodpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUSI Pa3IMUHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonw3oBaTh CBOMCTBa CTEMEHEH C HATypaJIbHBIMHU TOKA3aTEeJSIMU IS
npeoOpa3oBaHuUs BEIPAKCHUIM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHelHbIE ypaBHEHUS C OJHOW TEPEMEHHOMW, MPUMEHSsS IMpaBHIia
nepexojia OT UCXOJHOTO YPaBHEHHS K PaBHOCUIBLHOMY eMy. [IpoBepsTh, sSBIseTCS
JIM 9UCJIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduuecKue METOJIbI NPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U MX
CUCTEM.

[Togbupare npuMepsl Tap YHCEN, SBJSIIONIUXCS PEIICHUEM JHUHEWHOTO
YpaBHEHHUS C IByMs IIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TUIOCKOCTHU TpadUK JIMHEHHOTO YPaBHEHUS C IBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh TPa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUST YPaBHEHUSI.

PemaTh cucteMbl IBYyX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBisaTh U pemaTh JWHEWHOE YpaBHEHUE WU CHUCTEMY JIMHEHHBIX
YPaBHEHHI 110 yCIOBUIO 33/1a4u, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TIOJyYCHHBIN pPe3yIbTar.

DOyHKUUMN

N3o0paxaTh Ha KOOPAUHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU MO 3aJIaHHBIM KOOpIMHATAM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKINHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIUHA HM3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTh 3HaueHne GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[TorumaTe rpadudeckuii cmocod MpeACTaBICHHUS W aHalW3a WHGOpMAINH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB pealibHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
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K koHmy oOyuenuss B 8 kJjacce oOydYarolluiicsi TMOJYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensaTs noHsATHE apUPMETHUYECKOTO KBAJAPaTHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, HMCIOJIb3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3amucu OOJBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKne BbIPaKeHH s

[IpyMeHATh TMOHSATHE CTENEHM C IEJIbIM  T0Ka3aTesieM, BBIMOJHSITh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IIEJIBIM TTOKa3aTeJIeM.

BBINOTHATH TOXAECTBEHHBIC MPEOOPA30BaHMS PAITMOHAIBHBIX BHIPAKEHUN Ha
OCHOBE IPaBUJI ACUCTBUI Hal MHOTOWIEHAMH U alredpandyecKuMu ApoOsiMu.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE YPaBHEHUSI U PALMOHAJIBHBIE YpaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHECHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YpPAaBHEHUH PEILICHHS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUsS WA CUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBINA PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB J1JI1 CPABHEHM S, OLICHKH, PelllaTh
JUHCHHBIC HEPABEHCTBA C OJTHOM NMTEPEMEHHOU U UX CHCTEMBI, J1aBaTh rpaUIecKyIo
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[TornmaTe ¥ UCTONB30BaTh (DYHKIIMOHATBHBIE TOHSATUS U S3BIK (TSPMHHBI,
CUMBOJIMYECKHE OOO3HAUEHMSI), ONPEACNSTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.
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Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y=k/x, y=X2,y=x3,y = |X|, y = VX, OIICBIBATH CBOIICTBA YHCIOBOIT (PyHKINH
o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjiacce OOyYaloImMICS TMOJYYUT CICAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YIIOPSOUYMBATH PAllMOHATIBLHbBIC U UPPAIlHOHATBHBIC YHCIIA.

BoinonusaTe apudMeTnieckue 1eiCTBUS ¢ palliOHATBHBIMU YHCIIaMH, COUeTast
YCTHBIE M TMCbMEHHBIE MPUEMBI, BBITIOJHATH BBIUYMCICHUS C UPPALUMOHAIBHBIMU
YHCIIAMHU.

HaxonuTh 3HaueHus CTENEHEH ¢ 1eIbIMU MTOKa3aTeIsIMU U KOPHEH, BRIUUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAKEHUH.

OKpyrJIsSITh  IGUCTBUTEIBHBIC YHUCJA, BBIMOJIHATH MPUKUIKY pPe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiats muHelHbIE U KBaJApaTHBIC YpaBHEHMUS, YPABHEHHUSI, CBOSAIINAECS K HUM,
npocTeiie 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pematb cucteMbl OBYX JIMHEWHBIX YpPaBHEHUI C JBYMsI NEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocodoM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJI€ C TPUMEHEHUEM TpadUuecKuX NpecTaBleHni (yCTaHABIMBAaTh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHWI pEILICHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHeWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelieHre HepaBeHCTB Ha YHMCJIOBOW MPSIMOM, 3alUCHIBATh PEUICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiatb  cucremMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEpPAaBEHCTB,
BKJIFOYAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOI MPSIMOM, 3aMKUChIBaTh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU Pa3IMYHBIX 3a7a4.

DyHKIUHA

PacrioznaBaTh (GyHKIMHM WM3YYCHHBIX BUIOB. [lokas3plBaTh CXeMaTHYECKH

pacIoIoKeHHE Ha KOOPIMHATHOW TUTOCKOCTH IpadukoB GyHKIWH Buaa: Y = KX, y =
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kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHMA.

Crpoutb U M300paxkarb CXeMaTHUYECKH Ipa@uUKy KBaIpaTHUUHbBIX (YHKLHUMH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajpaTuyHyro (QyHKIMIO 11O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKUMNA U3 peabHOU KU3HU, QU3HKU, TEOMETPHUU.

YucaoBbie M0CJI€10BATETbHOCTH W MPOTrPeccuu

PacnioznaBaTh apupMeTHUECKYIO0 U T€OMETPUUECKYIO TPOrPECCUH MTPH PA3HBIX
cnoco0ax 3agaHusl.

BbInoNHATS  BBIYMCIIEHUS C  HUCHOJb30BaHMEM (opMya N-ro 4jeHa
apu(pMETHUYECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YIEHOB.

N300pakath wieHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pemats 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
YHClie 3aJla4d U3 PeajbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYISTOPA, HU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrtpousbubie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeraucieHus. ParmonanbpHbie o5 1 bu6moreka [IOK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BBIPaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥PABHEHHS H HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O
- 102 5 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (muncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 15
HCJIa U BBIYHUCJIICHUSA BaJpaTHbIC KOPHHU https://m.edsoo.ru/7f417af8
9 Yucia u BerauciicHusa. CTenenb ¢ 1eIbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUsL. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIpaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O .0 5
YHIKIHA. LICHOBHBIC HOMITHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
yHKUH. THCIOBbIE GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITIEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
Y https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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