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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIseTCS OIHMM U3 OIOPHBIX KypCOB OCHOBHOTO o0OIIero oOpa3oBaHUs: OHa
OGCCHC‘II/IBaeT HU3YUYCHHC NPYIrUX AUCHUIIIMH KaK €CTCCTBCHHO-HAYYHOT'O, TAK U T'YMAHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXO MO IS TPOJIOJKEHHSI 00pa30BaHus U ISl TOBCEJHEBHOM KU3HU.
Pa3Butne y oOywarommxcs Hay4yHbIX MPEICTaBICHUM O MPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMaTHYEeCKOM HAayKOW SBJICHUH U
MPOIECCOB B TNPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KAyeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LU(poBoM obOmiectBe. M3ydenue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeNcTBUS, BBIBOJIBL, (popMynHpoBaTh yrBepxkaeHUs. OcBoeHHe Kypca ainreOpbl obecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO  MBIIIJICHUA O6y‘~IaIOHII/IXC${: OHM HCIOJB3YIOT ACAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IeHne W KOHKPETU3aIio, a0CTparupoBaHHe M aHAJOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIHLHOW JIESTEIBHOCTH
o0yJaromuxcs, TOITOMY CaMOCTOATENBHOE pEeHICHHWEe 3a/7a4 OOYJaroIUMUCS — SBISIETCS
peanzanuen AeITeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype nmporpammsl yaueOHOTO Kypca «Anredpay yriay0iaEHHOTO H3y4eHHs OCHOBHOE MECTO
3aHUMAIOT COJIEPIKATEITBHO-METOINYEeCKNEe THHUN: «Unciaa M BBIYMCICHUS», «AJreOpandecKue
BBIpQKCHUS», «YpaBHEHHsI W HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX cojaepKaTelbHO-
METOIMYECKUX JIMHUN Pa3BUBACTCS HA NPOTSHKEHUH TPEX JIET U3YyYEHUs Kypca, B3aUMOJICHCTBYS
C JPYrUMHU €ro JUHUAMU. B xone u3yueHus Kypca oOydaromUMCs MPUXOAUTCA JIOTUYECKH
paccyKaatbh, UCIOJB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBSI3W ¢ ATHM B TporpaMmy
yueOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3/iellax MaTeMaTHYeCKOro OOpa3oBaHUs U  CIIOCOOCTBYIOIIME OBJIAJICHUIO
00yJaroImMMHUCsT OCHOB YHHBEPCAJIHHOTO MaTeMaTHYecKoro s3bika. CojepikaTelbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTOo Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapaxTep.

Coneprxanue JTMHUM «YHCTa U BEIYUCICHUS CITY)KHT OCHOBOH ISl TAJIbHEHIIIETO U3YUeHHS
MaTeMAaTUKH, CIOCOOCTBYET Ppa3BUTUIO y  OOYYarOIIUXCS  JIOTHYECKOTO  MBIILICHHS,
(OpMUPOBAHHIO YMEHHSI TOJIb30BAThCS ATOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIsi TMOBCEIHEBHOW JXU3HHU. Pa3BUTHE MOHATHS O YHCIC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH U MPPANUOHATIBHBIMHA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEIILHOM YHUCIIE. 3aBEPIICHHE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa3oBaHuIO.

Conepkanvie JByX alreOpanvecKkux JHHHA — «AITeOpandyeckue BBIPAXKCHUS» H
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00YJAIOIIUXCS MATEMAaTHIECKOTO
amrmapara, HEOOXOIUMOro JIIsl pEHICHUS 3ajJad MAaTeMaTHKH, CMEKHBIX IPEIMETOB U
OKpy»Karolel peajabHOCTH. Ha ypoBHE OCHOBHOrO 00miero o0Opa3oBaHHs Y4eOHBIH MaTephal
TPYIIUPYETCsS BOKPYT pAalMOHAIBHBIX BBIPOKCHHU. AJreOpa JIEMOHCTPUPYET 3HAa4YCHHUE
MaTeMaTUKU Kak s3bIKa Ui MOCTPOCHMsI MaTEeMAaTHYECKUX MOJEJeH, OMMCaHUs MPOLECCOB U
SABJICHUH peaibHOrO MHpa. B 3amaum oOyueHust anreOpe BXOAAT Takke AajbHelllee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHMS Kypca
nHGOpPMATUKHU, W OBJAJEHHE HaBbIKAMU JEYKTUBHBIX paccyxjaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUsI, CIIOCOOHOCTEN K MAaTEMAaTHYECKOMY
TBOPYECTBY.

Conepxxanne  (QyHKIMOHAJIBHO-TpaUUECKON  JTUHMM  HAIeIeHO Ha  IOJy4YeHHe
oOyJaromuMucs 3HaHUuH 0 PYHKIMAX KaK BaXKHEHIIeH MaTeMaTUYecKoi MOJIEIH JUIs ONTMCaHUs U
UCCIIeIOBaHUST Pa3HOOOpa3HBIX MpPOLIECCOB M SIBIEHUM B mpupoie u obmiecte. M3ydenue
MaTepuaiia CHOCOOCTBYET pa3BUTHIO y OOYYaIOIIMXCS YMEHMS MHCIOJIb30BaTh pa3IHyHbIe
BBIPA3UTENIbHBIE CPEJCTBA SI3bIKAa MAaTEMATHKH — CIOBECHOTO, CUMBOJIHMYECKOTO, IpaduuecKoro,



BHOCHT BKJIaJl B JOPMUPOBAHUE TIPECTABICHUH O POJIM MATEMATHKH B PA3BUTUH ITUBIIIN3AIUH U
KYJIBTYPBI.

YrnyOn€HHBIH ~ Kypc — anreOpbl  XapaKTepU3yeTcsl  W3YYCHHEM  JIOTIOJHUTEIHHOTO
TEOPETUYECKOIO armapara U CBSI3aHHBIX C HUM METOJOB pelIeHHs 3aaad. AnreOpa sBIseTCs
SI3BIKOM JIJIST OTMIMCAHHUS OOBEKTOB W 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MAaTeMaTHYeCKOTO
MozenupoBanus. [Ipu 3ToM caMu OOBEKTHI MAaTEeMATUYECKUX YMO3AKIIOUCHHA W MPUHSATHIC B
anredpe mpaBuiia WX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBHIBATH
W JIOKa3bIBaTh CYKJICHHUS, PA3BHBAIOT MATEMAaTHYCCKYIO) HWHTYHUIMIO, KPaTKO M HarJsaHO
PaCKpBIBAIOT MEXaHU3M JIOTHYECKHAX TTOCTPOCHHI M y4aT WX NpUMEHeHH0. TeMm cambiM anredpa
3aHMMAaeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUH HAYYHO-TCOPETUUYCCKOTO MBIIUICHUS
00yJaromuxcs.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsi yueOHBIN Kype «Anredpay, KOTOPBIi
BKIIIOYAET CIIEAYIONIME OCHOBHBIC pa3/ienbl cojiepkaHus: «Uumcna ¥ BBIYHCICHUY,
«AnredpanyecKkre BRIpOKEHU», «YPaBHEHUS U HEPABCHCTBAY, «DyHKITHI.

Ha uzydyenue yue6HOTO Kypca «Anredpa» otBoautcs 408 yacos: B 7 kinacce — 136 yacos (4
yaca B Heneno), B 8 kimacce — 136 gacoB (4 yaca B Heneno), B 9 kinacce — 136 yacoB (4 vaca B
HEJIEIIO).

COILEP KXAHUE OBYUYEHUA

7 KJIACC

Yucaa 1 BbIYUCIEHHS

Panmonaneupie uncna. CpaBHEHUE, YNOPSJAOYMBAHME U apU(METHUYECKUE ICHCTBUSA C
palMOHANBHBIMU YKcIaMu. YucioBas npsiMasi, MOAY/Ib YUCTIA.

CreneHb ¢ HaTypajJbHBIM MOKa3zaTeJeM M €€ CBOMCTBA. 3alUCh YUCIa B JIECATUYHOU
MO3UIIUOHHOM CUCTEME CUMCIICHHSI.

Pemenne TexcToBBIX 3amad apudMeTHUECKHM criocoboM. Pemrenne 3amad u3 peanbHOU
MPaKTUKUA Ha YacTH, Ha JPOOW, HA TPOIECHTHI, MPUMEHEHHE OTHOIICHWH W TPOMOPIHN MpH
peleHuy 3a1a4, perieHre 3a1a4 Ha IBIKCHHE, paboTy, MOKYIKHA, HAJIOTH.

Jemumoctp 1enbix unces. CBOMCTBA ACTUMOCTH.

[Ipoctbie u cocTaBHble yncia. YeéTHbie n HeYETHBIE yncia. [Ipu3naku nenumocT Ha 2, 4, 8,
5,3,6,9, 10, 11. IlpuzHaku AeIUMOCTH CYMMBI U TIPOU3BEACHUS LIEJBIX YKCEI MPU PEIICHUU
3a7a4 C MPAKTUYECKUM COJICPKAHUEM.

Haubonpmmii oOmuid nenuTens U HaUMEHbIee 00IIee KpaTHOEe IABYX uuced. B3zanMmHO
npoctelie yucia. Anroput™m EBkiunna.

Jlenenue ¢ octaTkoM. AprudMETHYECKHUE OTIepaIliy HaJl OCTaTKaMH.

Anredpanyeckue BbIpasKeHUsI

BripaxkeHue ¢ nepeMeHHbIMU. 3HAY€HUE BbIpaXEHUs C mnepeMeHHbIMU. [IpencraBieHue
3aBUCHUMOCTHU MEX]Iy BETUYUHAMU B BUIE (POPMYIIBIL.

ToxnmectBo.  TokaecTBEHHbIE  NPeOOpa3oBaHUs  alreOpanyecKUX  BBIPAKCHUH.
JlokazaTenbCTBO TOXKACCTB.

Onnounenbl. OnHOWIEH cTaHAapTHOTO BuAa. CTeneHb 0JJHOUICHA.

MHuorounensl. MHorouneH crangaptHoro Buaa. CreneHb MHorouneHa. CroxeHue,
BBIUMTAHHUE, YMHOXXEHHE U JelieHne MHOTouIeHOB. [IpeoOpazoBaHue 1eJI0ro BBIPRXKEHUS B
MHorousieH. Kopau MHOrousena.

@opMyInbl COKpAIIEHHOTO YMHOXKEHHUSA: KBaapaT CYMMBI W KBaJpaT pPa3HOCTH JABYX
BBIpOKEHUH, KyO0 CyMMbl U Ky0 pasHOCTH JBYX BBIPDOKEHUH, Pa3HOCTh KBAJAPATOB [BYX
BBIPKEHUH, TPOU3BEICHNE PA3HOCTH U CYMMBI JBYX BBIPKEHUH, CyMMa U Pa3HOCTh KYOOB BYX
BBIPAXKCHUI.

PasnosxkeHre MHOro4JeHa Ha MHOMXHTCIH. BbhIHECEHHE O00IIEro MHOXHUTEIS 3a CKOOKH.
Merton rpynnupoBKH.



YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHue ¢ oaHoil nepemeHHOM. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHMH C OJHOU
IIEPEMEHHOM. PaBHOCUIIBHOCTDh ypaBHEHUM. YPAaBHEHUE KaK MAaTeMaTHYECKas MOJEIb PEAIbHOM
CUTYyaLlUH.

JIuneliHOE ypaBHEHHE C OJHOW IEepeMEHHOM. UMCiIO KOpHEH JIMHEWHOrO YypaBHEHUS.
Pemienne TEKCTOBBIX 3aJay C NOMOIIBIO JIMHEWHBIX YypaBHEHHU. JIMHEWHOE ypaBHEHME,
coJeprKauiee 3HaK MOTyJIsl.

YpaBHeHue ¢ JAByMsS InepeMeHHbIMHM. ['paduk JMHEMHOTO YypaBHEHHMSI C JBYMs
nepeMeHHbIME. CHCTEMBI JIMHEHHBIX YPaBHEHUN C JABYMsI epeMEHHBIMU. | paduueckuii MeTos
peLIeHUsT CUCTEMBI JIMHEHHBIX YPAaBHEHHN C ABYMs IIEPEMEHHBIMU. PenieHue cucTeM JIMHEWHBIX
YpaBHEHHUH C IBYMS IEPEMEHHBIMHU METOJIOM I10/ICTAHOBKU M METOJIOM ciioxeHus. Cucrema AByx
JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH KaK MOJIENb PEAJbHON CUTYallUN.

LORIN10700

Koopaunara toukm Ha npsamoil. UucnoBble nmpoMexyTku. PaccrosHue Mexay IByms
TOYKaMH KOOPJAUHATHOU MPSIMOH.

[IpsimoyronpHas cuctema KoopAuHAT. AOcCIucca M OpJAMHATA TOYKHM HA KOOPAWHATHOMU
mwiockoctu. Ilpumepsl rpadgukoB, 3amaHHbIX GopMynamMu. UreHue Trpa@UKOB pearbHBIX
3aBUCUMOCTEN.

OyHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BeanunHaMu. [lonstue ¢pyHxiun. OyHKIUS Kak
MaTeMaTH4ecKas MOJeNb pealbHoro mpouecca. O6nacte onpeneneHuss U 00JacTb 3HAUYEHUUN
¢byukuun. Crioco6s! 3aaanusa ¢pyakuuu. ['paduk pynxnuu. [lonsaTus Mmakcumyma 1 MUHUMYMa,
BO3pacTaHMsl U yObIBaHMSI HAa IPUMEpPaxX pealibHbIX 3aBUCUMOCTEI.

Jluneitnas dynkus, e€ cBoiictBa. ['paduk nuneitHo# Gynkuuu. ['paduk GpyHkumu y = |X|.
KycouHno-3aganHble QyHKIUU.

8 KVIACC

Yucsia 1 BBIYUCTCHHUS

KBanparueie kopHH. ApuMETHYSCKUN KBaJApaTHBIM KOPEHb M €ro cBoicTBa. [loHsTHE
HppalMOHAJIBHOTO 4ucia. JIeWcTBUS ¢ HppalMOHAIbHBIMU uuciiamu. CBoiCTBa AEHCTBUM C
MppaLMOHAIBHBIMU YiciIaMi. CpaBHEHUE UPPALIMOHATIBHBIX YUCEIL.

[IpencraBnenus o paCIIMPEHUSIX YUCIOBBIX MHOKECTB. MHOKECTBA HATypaJIbHBIX, LIEIbIX,
palMOHANbHBIX, AEUCTBUTENbHBIX uKcesl. CpaBHeHHE yncen. YnucnoBble IPOMEKYTKH.

HeiictBus ¢ ocratkamu. Octatku creneneil. [[pumenenne ocTaTkoB K pelIEHUI0 YPaBHEHUI
B LIEJIBIX YUCJIaX U TEKCTOBBIX 3aJau.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JJTUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MHUPE.
CraHnapTHbIM BUJ YKCa.

Anredpanyeckue BbIpasKeHUsI

Anrebpanyeckas aApoOb. JlomycTuMble 3HaUY€HUS MEPEMEHHBIX B APOOHO-PAMOHATBHBIX
BhIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CroxeHne, BBIYUTaHUuE, YMHOKEHUE
U JeneHue anredpandeckux apoOeil. Brinenenue nenoi yactu anredpandeckoi Apoou.

PanmonanbHble  BeIpakeHHs.  TOXKIECTBEHHBbIE  MPeoOpa3oBaHUs  paIlMOHATIBHBIX
BBIPAXKCHUM.

JlomycTuMble 3HAYEHHUS TEPEMEHHBIX B BBIPAKEHUSX, COAEpKAIIUX apupMeTHdYecKue
KBaJIpaTHbIe ~ KOpHU.  ToXJeCTBEHHbIE  TpeoOpa3oBaHUs  BBIPAKEHUH,  COJEpIKaIIUX
apudmeTnyecKkue KBaapaTHbIe KOPHHU.

Crenens ¢ ensIM MokazateneM u e€ cBoiictsa. [IpeoOpa3oBanue BhIpaKEHUMN, COIEPIKAITUX
CTETICHH.

YpaBHeHHUS U HEPABEHCTBA

KBagparnoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOrO ypaBHeHHMs. KomaumdecTtBo
NEHUCTBUTENBHBIX KOpHEH KBaJipaTHOro ypaBHeHUsi. Teopema Buera. YpaBHeHUS, CBOJUMBIE K



JIMHEWHBIM YPABHEHUSM WM K KBAJPAaTHBIM ypaBHEHUAM. KBajpaTHOE ypaBHEHUE C TapaMeTPOM.
Pemrenne TeKCTOBBIX 3a7a4 € IOMOIIBIO KBAJAPATHBIX YPABHEHUM.

JlpoOHO-paniMOHaNbHBIE ypaBHEHHUs. PemieHne ApoOHO-PAalMOHANBHBIX —YpaBHEHUI.
Pemenune TeKCTOBBIX 3a7ad C MOMOIIBI0 JAPOOHO-pAMOHANBHBIX ypaBHeHUH. [paduueckas
HMHTEpIIpETALUs YPABHEHUM C IBYMs IEPEMEHHBIMH.

Uucnosele HepaBeHCcTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

Hepasencto ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. Cl10KEHUE U YMHOKEHUE
YHCIIOBBIX HEpaBeHCTB. OlleHMBaHUE 3HAUEHUs BbIpaxkeHUs. [loka3aTenbCcTBO HEPABEHCTB.

[londaTHe O penieHUM HEpaBEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO pElICHUI
HepaBeHCTBA. PaBHOCHIIBHBIE HEPaBEHCTBA.

JIuneliHOE HEpaBEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBAa €ro pemeHui. PemeHue
JIMHEIHBIX HEPABEHCTB C OJIHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJHOU mepeMeHHOM. Pelllenne TEKCTOBBIX 3a7a4 C MOMOIIbIO JTMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.

LORIN1700

Ob6nacTh omnpeneiaeHus: ¥ MHOKECTBO 3HaueHUU (QyHKkuuH. CriocoObl 3aiaHus (YHKIIMM.
I'paduk ¢ynxnuu. Yrenue cBoiictB yHkiuu no e€ rpaduxy. Ilpumeps! rpadguxos GyHKIMM,
OTPAKAIOIINX PEATBHBIE TPOLIECCHI.

Jluneitnast pyHkuusa. OyHKINH, ONMKUCHIBAIOIINE MPSAMYIO M 0OpaTHYIO MPONOPIHMOHAIBHbBIE
3aBUCHUMOCTH, UX IpapuKu.

Oyuxumn y = kx, y=kx + b, y = k/x, y = x3, y = \x, y = x| u ux cBoiictBa. Kycouno-
3aJlaHHbIe (DYHKIUH.

9 KJIACC

Yucia u BIYUCTIEHUS

Kopens n-it crenenn u ero cpoiictBa. CTENeHb C pallMOHAIBHBIM IOKa3aTelieM M €€
CBOICTBA.

Anredpanyeckue BbIpasKeHUsI

ToxxnecTBeHHble TpPeoOpa30BaHUsl BBIPAXKEHHM, COAEpXKAIUX KOPEHb N-il  cTeneHu.
ToxnecTBeHHble MPeoOpa3OBaHUs BBIPAKEHUN, COJAEPXKAIIUX CTENEHb C pPalUOHAIBLHBIM
[0Ka3aTeseM.

KBagparubiii TpéxwieH. KopHM KBagpaTHOro TtpéxuieHa. PasnmokeHue KBaJpaTHOIO
TpEXuiieHa Ha JIMHEWHbIE MHOKUTEIH.

YpaBHeHus 1 HEPaBEHCTBA

bukBanpatHeie  ypaBHeHus. Ilpumepbl npUMEHEHUH  METOJOB  PaBHOCUIIBHBIX
npeoOpa3oBaHmii, 3aMEHBI IEPEMEHHOM, TpaduuecKoro MeToia MpH PEIICHUH ypaBHEHHUH 3-i U
4-i1 cTenieHen.

Pemenue npoGHO-paiioHATBHBIX YPABHEHUH.

Pemienne cuctem ypaBHEHMIl ¢ JIByMs NEpEMEHHBbIMH. PelleHue mpocTEeHIInX CUCTEM
HETMHEWHBIX YpaBHEHHH C JByMsl MepeMeHHbIMH. ['paduyeckuii MeToN penieHHus CHUCTEMBbI
HEJIMHENHBIX YpaBHEHHMM ¢ JIByMs nepeMeHHbIMH. CHUCTeMa JABYX HEIUHEWHBIX YpaBHEHHWH C
JBYMSI IEPEMEHHBIMU KaK MOJIETb PEAIbHOM CUTYyallNH.

Uucnosie HepaBeHCTBaA. PellieHne TMHENHBIX HepaBeHCTB. [loka3aTenbCcTBO HEPABEHCTB.

KBagparHble HepaBeHCTBa € OJHOM mepeMeHHOW. PemieHne KBaJpaTHBIX HEPABEHCTB
rpadguyeckuM METOJOM U METOJOM HHTEpPBANIOB. METOJ WHTEpBAJIOB IS PAlMOHAIBHBIX
HepaBeHCTB. [IpocTeiiiie HepaBeHCTBA C TapaMETPOM.

Penrenne TeKCTOBBIX 3a71a4 C MOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHnctBo ¢ aByMsa mnepeMeHHbIMU. PernieHue HepaBeHCTBA C ABYMsI MEPEMEHHBIMHU.
CucTtemMbl HEpaBEHCTB € IByMsI IepeMeHHBIMHU. | 'paduueckuit MeTo 1 peleHns CHCTEM HEPaBEHCTB
C ABYMsI IEPEMEHHBIMH.



DyHKUUHA

Oynxkius. CoiicTBa GyHKIMI: HyIH QYHKINH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
MIPOMEKYTKH BO3pacTaHUs U yObIBaHUS (DYHKIIMH, YETHBIE U HEYETHBIC (DYHKIMH, HAHOOJIbIIEee U
HaMMEeHbIIee 3HAYCHUST (PYHKITUH.

KBangparuunas ¢pynkuus u e€ cBoiictsa. Mcrnonp3oBaHue CBOMCTB KBaAPAaTHUHON (DyHKIIUU
st pemeHust 3axad. I[loctpoenue rpaduka kBaapatumuHou (yHkumu. [lomoxkenwe rpaduka
KBaJ[PaTUYHOM (PYHKIIUHN B 3aBUCUMOCTH OT e€ ko3 dumentoB. I'paduku QyHKmmii y =axz, y =
a(x —m)?>u y = a(x —m)? +n. [ocrpoenue rpadhukoB PyHKIHI ¢ TOMOIILIO TIPEOOPa30BaAHHIA.

JNpob6Ho-nmuuelinas ¢pyaknus. MccnenoBanue QyHKITHIA.

OyHKIMS Y = X" ¢ HATYpaJIbHBIM MOKa3aTesieM N 1 e€ Tpaduk.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrPeccuu

TTonsarue YHUCIIOBOM MOCJIeI0BAaTEILHOCTH. Koneunsre u OecKOHEUYHEbIE
nocienoBareabHOCTU.  OrpaHMueHHass TOCIEeI0BaTEIbHOCTh. MOHOTOHHO — BO3pacTarolas
(yOmIBaromas) mocienoBarenbHOCTh. CrocoObl 3a7aHusl MOCIEI0BATEILHOCTH: OMKMCATEIbHBIN,
TaOJINYHBIN, C TOMOILBIO POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIH.

Apudmernueckas U reomerpuueckas nporpeccuu. CBoicTBa 4iIeHOB apu(pMETUUECKON U
reoMeTpuueckoi mporpeccuit. dopmysbl N-ro uieHa apuPMETHYECKOW M TeOMETPUUECKOM
nporpeccuif. Dopmynbl CyMMBI TEPBBIX N WIEHOB apU(PMETHUYECKON U TeOMETPUYECKOU
nporpeccuil. 3ajaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAJIbl, KPEAUTHI.

[IpencraBienre 0 CXOIMMOCTH TIOCJIEIOBATEIbHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBbIBaIOLIE reOMETPUUYECKON MPOrpecCuu.

Meron matemaTndeckoil HAYKIHH. [IpocTeinime npuMepsl.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA  VYIVIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPe3yabTaThl OCBOEHUS MPOTPAaMMBbI II0 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

IIPOSIBIIGHUEM HHTEpeca K MPOLNUIOMY M HAacTOSIIEMY pPOCCUNCKONM MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHUSM POCCUHCKHX MaTEMAaTHUKOB M POCCHUHCKOMN
MaTeMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO THUX JIOCTH)KEHUN B PYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:



TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH TpakJaHWHA M peallu3alliid ero Ipas,
MPEJICTAaBICHAEM O MAaTeMaTUYeCKHX OCHOBaX (DYHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEYyp TPaKIAHCKOTO oOIIecTBa (Harmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHUIO STHYECKUX NPOOJeM, CBS3aHHBIX C MPAKTUYECKHM INPUMEHEHHEM JOCTHXCHHUN
HAayKH, OCO3HAHUEM BaAXKHOCTHU MOPAJIbHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOI‘O;

3) TPy/10BOT0 BOCIIUTAHUSI:

YCTaHOBKOﬁ Ha aKTUBHOC YYaCTUC B PCHICHUM IMPAKTUYCCKUX 3aaay MaTeMaTU4YCCKOU
HAIPaBJICHHOCTH, 0CO3HAHUEM BOKHOCTH MAaTEMAaTUYECKOTO 0Opa30BaHUS HA MPOTSHKEHUH BCEU
KU3HU JJIS1 YCICITHON TIPO(ECCHOHATBHOMN JICATEIPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U IIOCTPOCHHMEM HWHIMBHUAYAJbHON TpaekTopuu oOpa3oBaHUs W
JKU3HCHHBIX ITJIAaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H_I€CTB€HHI)IX HOTp€6HOCT€fI;

4) 3CTeTHYECKOr0 BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M OJCTETHYECKOMY BOCIPHUATHIO MaTEMAaTHYCCKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, YMCHHIO BUACTh MaTEMAaTHUYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) meHHOCTEH HAYYHOTO MO3HAHMSA:

OpHEHTAIlel B JESATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayudHBIX INpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHA UYCJIOBCKA, IIPHUPOALI U O6HI€CTB3, IIOHUMAaHHUuEM
MaTeMaTHYeCKOW HayKu Kak c(hepbl 4YelIOBEUECKOW AESITEIIbHOCTH, JTaroB €€ pa3BUTHS U
S3HAYMMOCTHU JJId pa3sBUTHA HUBUIIM3AallUH, OBJIAJICHUCM A3BIKOM MAaTCMAaTHUKU U MaTeMaTU4YEeCKOU
KyJIbTypOM Kak CpEICTBOM TMO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIbCKON
NESITeIIbHOCTH;

6) ¢puznyeckoro BOCIIMTAHHMS, (POPMHPOBAHUSNA KYyJbTYpbl  3J0pPOBbA U
IMOLHOHATBLHOTO 0JIArOMOJTyYH:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTHUYECKUE 3HAHNUS B MHTEPECAX CBOETO 3/I0POBbSI, BEICHHS
3I0pOBOTO 00pasa KM3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN M OT/HIXA,
perynsipHas pu3nyeckas akTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pedieKcHu, MpU3HAHUEM
CBOETO IpaBa Ha OIMIMOKY M TAaKOTO e IpaBa JPYroro 4eOBeKa;

7) 3K0JIOTHYECKOT0 BOCTIUTAHHUSI:

OpHUEHTAaIMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWH Ui pelIeHHs 3ahad B 00JacTh
COXPAaHHOCTH OKpYXAaroIIeH Cpeipl, IUIAHUPOBAHMS IOCTYIIKOB M OLEHKH WX BO3MOKHBIX
TIOCIIC/ICTBUH UIsSI OKpPYXAIOIIeH Cpebl, OCO3HAaHHEM IJI0OOAIBHOTO XapakTepa KOJIOTHYECKUX
npoOJieM U TyTel UX PEUICHHUS;

8) amanTanyuu K M3MEHSIIIUMCS YCJIOBHSIM CONMAIbHOM U MPUPOTHOI cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATCIILHOCTh, B TOM YUCIIC YMEHHE YYUTHCS Y JAPYTHX
Jrojied, mpuoOperaTh B COBMECTHOM JESITEIbHOCTA HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIUU W3
OTIBITA JAPYTHX;

HEO0X0IMMOCTBI0O B (DOPMHPOBAHMM HOBBIX 3HAHHU, (POPMYJIHpPOBATH HIICH, MOHSATHS,
THIOTE3bl 00 0OBEKTAaX M SBJICHUSAX, B TOM UYHUCIIC paHEe HEU3BECTHBIX, OCO3HABATh JC(UIIUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIMMII KOHTPMEp, KOPPEKTUPOBATh NMPUHHUMAEMble DPEIICHHUS U JIEHCTBUS,
(dhopMynUpOBaTh U OIICHUBATh PUCKU U TIOCEACTBUSA, ((OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbpTaTe 0cBOCHHS MPOrpaMMBbI [0 MaTeMaTUKE Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
y oOyuatoierocs OyayT cOopMUPOBAHEI MeTanpeIMeTHbIE Pe3yabTAThl, XapaKTEPU3YIOIIHUECs
OBJIaJICHUEM YHUBEPCAIbHBIMU MMo3HaBaTEeILHLIMU JIEUCTBUSIMU, YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEUCTBUSMH U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JEHCTBUSAMH.
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruueckue JeMcTBUA:



BBISBJIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUH MEXIY MOHATHAMHU, (POPMYIUPOBATH ONpEACTCHUS  MOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALMK, OCHOBaHUS i 0000IIeHUsS U
CPaBHEHMUsI, KpUTEPUU IIPOBOJAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpMYIHpPOBaTh M NPeoOpa3oBHIBATh CYKICHUS: YTBEPIUTEIbHBIC U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuYUs B (pakrax,
JAHHBIX, HAONIOAEHUAX U  YTBEPXKICHMSX, Mpeajgaratb KpUTEPUM JJI  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNlaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (MpsMble U OT MPOTUBHOIO),
MIPOBOJUTH  CAMOCTOSITENIBHO ~ JIOKa3aTelbCTBA MaTeMaTHYecKux (aKkToOB, BBICTPauUBATh
apryMeHTallI0, NMPUBOJUTH MPUMEPHl U KOHTPHIPUMEPHI, MPUMEHATh METOJ MaTeMaTUYeCKOU
WHJIYKIIUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh crioco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PELLICHUS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPHEB).
Bba3oBble nuccienoBarebckne 1eiCTBUS:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT MO3HaHUs, (GOpPMYyIUpOBATh
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3ULIHIO, MHEHHUE;

MIPOBOJIUTH MO0 CAMOCTOSITEIbHO COCTABJIIEHHOMY IUIaHY SKCIEPUMEHT, HCCIEOBaHHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
co0oii;

CaMOCTOSATENIBHO (POPMYIUPOBATh 000OIIEHHS U BBIBOJBI IO Pe3ylbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, MCCIEIOBaHMs, OSKCIEPUMEHTa, OLIEHUBAThb JIOCTOBEPHOCTh MOJY4YEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCa, & TAK)KE BBIIBUIATh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIAT HEJAOCTATOUYHOCTh U M30BITOUYHOCTh MH(DOPMALIUK, NAHHBIX, HEOOXOAUMBIX VIS
peleHus 3a/1a4u;

BbIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALHUIO
pa3IUYHbIX BUJOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (QopMy mpeAcTaBiIeHUs MH(GOPMAUK M WIIOCTPUPOBATh PELIacMble 3a7a4yu
cXeMaMH, AMarpaMmamu, MHOH rpadukoil 1 ux KOMOMHALUAMUY;

OLICHUBAThb  HAA&KHOCTb HMHPOPMALMU IO  KPUTEPHSAM, MPEAJIOKEHHBIM WU
c(OpPMYJINPOBAHHBIM CaMOCTOSTEINBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

BOCIIPUHMMATh U (OPMYIUPOBATH CYKIECHUS B COOTBETCTBHM C YCIOBUSMHU U IIEISAMU
oO11eHus, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHNUS 110 XO/1y PELICHNUs 3a/1a4i, KOMMEHTUPOBATh MOTy4E€HHBIN pe3yiIbTar;

B X0Jie OOCYXKIEeHHs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl, MpoOIeMBbl,
pelaeMoi 3a7auu, BBICKA3bIBaTh MJEH, HALEJICHHBIE HA MOWCK PELIEHMs], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXJEHUSMH APYrMX YYaCTHHKOB JUAJIOra, 0OHapyKUBaTh Pa3M4Me U CXOJCTBO
MO3UIIMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

NPEJCTaBIATh PE3yNbTaThl PELICHHs 3aJa4yM, SKCIIEPHUMEHTA, HCCIEJI0BaHUS, MPOEKTa,
CaMOCTOSTENILHO BEIOMPATh (POPMAT BBICTYIICHHS C YUETOM 3a7a4 NMPEe3eHTALMH U 0COOCHHOCTEN
ayJMTOPUU;

MOHMMATh U HCIOJB30BaTh NMPEUMYILECTBA KOMaHIHOW M MHIUBUAYATbHON pabOTHI MpH
peleHnr y4eOHBIX MaTeMaTHM4YeCKMX 3ajad, MPUHUMATh LEelb COBMECTHOW JIeSTEIbHOCTH,



IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, pacpeaeisiTh BUIbI PabOT, IOTOBAPUBATHCA,
o0CyKIaTh MpoIiece U pe3yinbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (0OCYyXIeHHs, OOMEH MHEHHIA, «MO3TOBbIC
IITYPMBI» ¥ UHBIE); BHITIOIHITH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU ACHCTBUS C IPYTUMU
YjieHaMM KOMAaH/bl, OIICHMBAaTh KAdyeCTBO pe3ylbTaTa M KaueCTBO CBOETO BKJIaga B OOIMIMI
pe3yabTaT O KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHHBepcabHble YUeOHbI€ TeiicTBUSA
Camoopranmn3anus:

BBISIBJIATH TPOOJIEMBI JUTSI PEIICHUS B )KU3HEHHBIX M YI€OHBIX CUTYaLUsAX, OPHEHTUPOBATHCS
B Pa3JIMYHBIX MOAX0aX NPUHATHS pelIeHU (MHIUBUAYaIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIBHO COCTABJIATH IUIAH, ITOPUTM PELIEHUs 3aJauu (WIK €ro 4acTb), BBIOUpATh
cnoco0 pemeHUss ¢ Y4ETOM HMEIONIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMAIINH.
CaMOKOHTPOJIb, IMOLMOHATbHbI HHTEJIEKT:

BJIQJIETh CHOCO0AMHM CaMOTIPOBEPKH, CAMOKOHTPOJISI TMpollecca W pe3yinbTaTa peuieHHsS
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIINU M PEIICKCHH;

MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEIICHWH 3a7a4dl, BHOCHTH
KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HANIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa ACATEIHHOCTH TMOCTABICHHOW IENU ¥ YCIOBHSM,
OOBSICHATH IPHYUHBI JOCTIIKEHHSI FTH HETOCTHYKEHUS 11€JIH, HAXOIUTh OITHOKY, TaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;

BBIp@XKAaTh AMOIMHM TPH HW3YYEHHH MaTEeMaTHYeCKUX OOBEKTOB M (PAKTOB, 1aBaTh
SMOLIMOHAIBHYIO OLIEHKY PELICHUs 3a0auH.

HNPEIMETHBIE PE3YJIBTATbBI
K xonIty 00yueHus B 7 kjacce 00y4Jaromuiics TMOJYyYUT CISAYIONNE MTPEAMETHBIC Pe3yIbTaThl:

Yucna u BBIYUCTIEHUS

PanmonanpHbie ynca.

[lepexoauTh OT OHOW (OPMBI 3aMKCU YUCEN K APYyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

Hcnonb3oBaTh MOHATUS MHOXKECTBA HATypalbHBIX YHMCET, MHOXKECTBA LIETBbIX YHCET,
MHO>KECTBA PpAlMOHAIBHBIX YHCEJ] NpPU peUIeHUH 3ajady, I[POBEICHUHM pPACCYKICHUH U
JI0Ka3aTeNIbCTB.

[ToHumaTh 1 0OBACHATH CMBICT MMO3ULIMOHHON 3aMTUCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIOPSAIOUMBATH PALIMOHAILHBIE YUCIA.

BoinonHsATh, coyeras yCTHbIE U MHUCHMEHHBIE TPHUEMBI, apupMETHUECKUEe ACHCTBUA C
paloHaIbHBIMU YHCIIAaMHU, HUCIOJb30BaTh CBOMCTBA YHWCEN M MpaBWiIa JEHCTBHUM, NPUEMBI
paloOHaIbHBIX BHIYUCICHUH.

BoInonHATh AeMCTBUS CO CTEMEHSIMU C HATypaIbHBIMU MOKA3aTEIISIMH.

HaxonuTth 3HaUY€HHs YUCIOBBIX BBIPAKEHU, CO/IEpKAIINX PAllMOHATIBHBIE YUCIIA U CTETIEHU
C HaATypalbHBIM TIOKa3aTelleM, MPUMEHSTh Pa3HOOOpa3Hble CIOCOObI M MPUEMBI BBIYMCIICHUS,
COCTaBJISITh U OIIEHUBATH YMCIIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3
JIPYTUX y4eOHBIX TPEIMETOB.

OKpyrisiTh yucia € 3aJaHHOM TOYHOCTBIO, @ TAK)KE M0 CMBICIY MPAKTUYECKON CUTYyaluH,
BBINIOJIHATh TMPUKUJIKY W OLIEHKY pe3yJibTaTa BBIYUCICHUN, OLEHKY 3HAUYEHHUW YHCIOBBIX
BBIPAXEHUI, B TOM YHUCJIE MPU PEILICHUH MPAKTUUYECKUX 3a/1a4.

Pemath TekcToBbIe 3a/1au apuPMETHIECKUM CIIOCOOOM, MCIOIh30BaTh TAOHUIIBI, CXEMBI,
YEpTEkKHU, IPYTHe CPEICTBA MPEACTABICHUS JaHHBIX MPHU PELICHUH 3a/1a4.



PemaTth npakTUKO-OPUEHTHPOBAHHBIE 3a/ay, CBA3aHHbIE C OTHOIIEHMEM BEJIMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYNH, IPOLEHTAMH, UHTEPIIPETUPOBATH PE3YIbTATHI PEIICHUS 3a/1a4
C y4€TOM OTrpaHMUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMBbIX OOBEKTOB.

JlenumocTsb.

Jloka3biBaTh U MPUMEHSTH MPU PEIICHUU 3aa4 NMPU3HAKU JeauMocT Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku JeIMMOCTH CYMMbI U IPOU3BEICHUS LIEIIBIX YUCEIL.

PacknaapiBaTh Ha MHOYKUTENN HATYpaJIbHbIE YUCIIA.

CB00OHO OTEpUPOBATh MOHATHIMHU: YETHOE YUCIIO, HEYETHOE YUCIIO, B3AUMHO TPOCTHIE
qucia.

Haxonute HamOonbIMi OOMUH JEMUTENh W HAaWMEHbIEe OOIIee KPaTHOE YHCeT |
HCII0JIb30BATh UX IIPH PEIICHNUN 3a]1a4, IPUMEHSTh alnroput™M EBkinaa.

OnepupoBaTh NOHATHEM OCTATKA IO MOAYIIO, IPUMEHATH CBOMCTBA CPAaBHEHHH MO0 MOAYIIIO.

AJaredpanyeckue BbIpakeHHs

BripakeHus ¢ mepeMeHHBIMH.

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpOLecce
OCBOEHHSI y4eOHOTr0 MaTepuara.

Haxonuth 3Ha4ueHNs] OYKBEHHBIX BBIPOKECHUH TIPH 33 JaHHBIX 3HAUCHUSX MIEPEMEHHBIX.

Hcnonb3oBaTh TOHATHE TOXAECTBA, BBIMOJHATH TOXKIECTBEHHbIE IPEOOPa30OBaHUS
BBIPA)KEHUH, I0Ka3bIBAaTh TOXK/IECTBA.

MHOro4sieHsl.

BoinonHATh mpeoOpa3oBaHus 1IEJIOTO BHIPAXKEHUS B MHOTOWIEH MPHUBEAECHUEM IOJA00HBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BoinmonHsaTe gelicTBUs  (ClIOKEHHME, BBIUMTAHHE, YMHOXEHHE) C OJHOWIEHaMH U C
MHOTOWJIEHAMH, MPUMEHATh (HOPMYJIBl COKPAIIEHHOTO YMHOKEHHS (KBaaparT M KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJE IS
YIOPOIIEHUS BHIYUCIICHUI.

OcymiecTBIATh pa3ioKeHHE MHOTOUYJICHOB Ha MHOXHUTENIM C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM O0OILEero MHOXHUTENsI, TPYNIUPOBKU ClIaraéMbIX, MPUMEHSS (POPMYINbl COKpaIIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHHUs MHOTOUYJICHOB IS PEUICHUS pa3jMuYHBIX 33Jad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpalbHBIMH MOKa3aTeNIMU Uil peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarp nuHeliHble ypaBHEHHsI C OJHOM MEepeMEHHOW, MPUMEHss IpaBUia Mepexojia OT
HCXOJHOTO ypaBHEHUS K pPAaBHOCWUIBHOMY eMmy. I[IpoBepsiTh, SBISETCS U YUCIO KOPHEM
ypaBHEHHUSI.

[ToaOupath mpuMepsl map YUCE, SBISIOUMXCS PEIICeHUEM JTMHEHMHOTO YPaBHEHUS C IBYMS
MIePEeMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHUS C ABYMSA
MIEPEeMEHHBIMH, MOJIb3YACh I'PpaUKOM, TPUBOUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cuctembl OBYX JHMHEWHBIX YpaBHEHUU C JBYMS TMEPEMEHHBIMH, B TOM YHCIE
rpaduuecKy.

CocTaBisaTh M peliath JHMHEHHOE YpaBHEHHE WM CHUCTEMY JTUHEHHBIX ypaBHEHHH IO
YCIOBUIO 3aJlaud, WHTEPIPETHPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/1a4M TOJY4YEeHHBII
pe3yabTar.

DyHKUUH

Koopaunats! u rpaduku.

N300paxkaTh Ha KOOPAWHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIWHATaM, Jy4d, OTpPE3KH, WHTEpPBalbl, 3alUCHhIBATh YHCIOBBIE TPOMEXKYTKH Ha
anreOpandeckoM si3bIKe.

Otmedath B KOOPIUHATHOM MIIOCKOCTH TOYKH M0 33/IaHHBIM KOOPIMHATAM.



OyHKIUU.

Crpouth rpadpuku aMHEHHBIX (QyHKIMA.ONUCHIBATh C MOMOIIBIO (DYHKIMI HM3BECTHBIC
3aBHCUMOCTH MEX/ly BETMUMHAMU: CKOPOCTb, BPEMsl, PACCTOSHHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMs, 00b&M paboTel.Haxoquts 3HaueHHe (yHKUMU MO 3HAYECHUIO €&
apryMeHTa.

[lonnmaTh rpaduyeckuii cmoco0 MpeACTaBICHUS M aHAM3a WHPOPMALUH, W3BIEKATh U
MHTEPIPETUPOBATHh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOIECCOB U 3aBUCHMOCTEH.

Hcnonp3oBatk cBoiicTBa (DYHKIU 1715 aHAIH3a TPa(QUKOB peabHBIX 3aBUCUMOCTEH (HYIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUH, MPOMEKYTKHA BO3PACTAHHS U YOBIBAaHHS
¢byHKIMN, HANOOJIbIIIEe U HAMMEHbBIIIeE 3HAUCHUS (PYHKITIH).

Hcnonp3oBarh rpaduKu A MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH, MPH pEIICHUH
3a7a4 U3 APYrux YYeOHBIX MPEIMETOB U pEaTbHON KHU3HH.

K xonmy oOyuenuss B 8 Kkiacce oOy4yaromuiicsi TOJYYUT CICAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucsa 1 BIYUCTEHUS

HppaumnonaibHbIe YHCIIa.

[ToHMMaTh U UCTIONH30BATH MPECTABICHUS O PACITMPEHUH YHUCIOBBIX MHOYKECTB.

CB00O0OHO OTIEpUPOBATH MOHITHIMU: KBaJIpaTHBIA KOPEHB, apu(METHUECKHI KBaPAaTHBIN
KOpEHb, UPPAlMOHATBHOE YHUCIIO, HaXOJUTh, OIEHWBATH KBAJPATHBIC KOPHH, WCIIOJIB3YS IMPHU
HEOOXOUMOCTH  KAJIBKYJATOP, BBIMOJHATE MPE0oOpa3oBaHUsl BBIPAKEHUN, COJEPIKAIMINX
KBaJpaTHBIE KOPHH, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnons30Bath HayaibHBIC TPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKPYIJEHHS M BBIYMCICHUH, M300pakaTh JEHCTBUTENbHbIE YHCIIa TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOMA.

Hcnonb3oBath 3amucu OOJBIIMX M MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX ApoOeil U
creneHed uyucia 10, 3anuceIBaTBh M OKPYIVISATH YHMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYMH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

JlenmumocTsb.

CB0OOIHO OTIEpUPOBATH MOHATUEM OCTATKa MO MOJYIIO, IPUMEHSITH CBOMCTBA CPaBHEHMIA
10 MOJIYJIFO, HAXOJUTh OCTATKU CYMMBbI U ITPOU3BEIACHUS 10 JAHHOMY MOJYJIIO.

Anredpanyeckue BbIpasKeHUs

Jpo6HO-palinoHaIbHbIE BHIPAYKEHUSL.

Haxonuts nonycTiumbie 3HaUE€HUS IEPEMEHHBIX B IPOOHO-PAMOHAIBHBIX BBIPAKCHUSIX.

[IpuMeHsSITh OCHOBHOE CBOMCTBO PAaIIMOHAIILHOM APOOH.

BoinonHaTe npuBeneHue anreOpandeckux ApoOeil K o0lieMy 3HaMEHaTelo, CIOKEHHE,
YMHOEHUE, JIeJICHUEe anredpandeckux Apooen.

BbInonHATE TOXKIECTBEHHbIE MpeoOpa30oBaHus pallMOHAIBHBIX BhIPAKECHUI.

[IpumensaTs mpeoOpa3zoBaHusl BRIPAKESHUI I PEIICHUs Pa3IMUHBIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATILHON IIPAKTUKH.

Crenenu.

[IpuMeHSITh MOHSATHE CTEMEeHW C IMEeNbIM TOKa3aTelleM, BBIMOJHATH MpeoOpa3oBaHUs
BBIPAXKEHUI, COJIEPKAILUX CTENIEHU C IIEJIBIM MTOKa3aTeneM

HppanmonanbHble BEIPAKEHUS

Haxonute pomycThmble 3HAaY€HUsT [EPEMEHHBIX B BBIPAKEHHUAX, COAEPIKAIINX
apudmeTnyecKkue KBaapaTHbIe KOPHHU.

BrimonHaTe ipeoOpa3zoBaHus UppaIloHaIbHBIX BEIPAKEHUH, UCIIONB3Ysl CBOMCTBA KOPHEH.

YpaBHeHHUS U HEPABEHCTBA

Pemrate kBagpaTHbIe ypaBHEHUSI.

Pemats n1poOHO-paIioHaIbHbIE YpaBHEHHUS.

Pemrate iMHeliHbIE YypaBHEHUS € TApaMETpaMU, HECTIOKHbBIE CUCTEMbI TMHEHHBIX YpABHEHU I
C mapameTpamH.



[IpoBOAUTH UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduUecKuX MpeiCcTaBlIeHUH (YCTaHABIMBATh, UMEET JIM ypaBHEHHE MJIM CHCTEMa YpaBHEHUH
pELIEHHUs, ECIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[TepexouTh OT CJIOBECHOW (QOPMYITHPOBKH 3aJaud K €€ anreOpandeckorl MOJETH C
IIOMOIIBIO COCTaBJCHUSA YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHWiIl, HWHTEpIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IIOJIy4CHHBINA PE3YJIbTAT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJISl CPAaBHEHUS, OLEHKHU, pellaTh JUHEHHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHON W HUX CHCTEMbI, JaBaThb I'paUUECKyl0 WLIOCTPALUIO
MHO>KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatsb ¥ MCHoOJB30BaTh (PYHKIIMOHAIbHBIE IOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003Ha4YeHUsI), ONPEEIATh 3HAaUCHNE (PYHKIMU 110 3HAUEHUIO apryMEHTa, OIpeesTh CBOICTBA
dbyakun o e€ rpaduxy.

Crpourts rpaduku QpyHKIUH , ONKUCHIBATh CBOMCTBA YMCIOBOM (YHKIINHU 110 €€ rpaduKy.

K xonIty 06y4uenus B 9 kiacce 00y4Jaromuiicsi MOJYYUT CIEAYIONINE TPEAMETHBIC PE3YJIbTAThI:

Yucsia u BBIYUCTICHUS

CB0OOOJIHO oOmepupoBaTh MOHATHSAMH: KOPEHb N-il CTENEeHH, CTENEHb C PAlUOHAIbHBIM
MoKa3aresieM, HaX0AUTh KOpeHb N-il CTeNeH!, CTENEeHb C PallMOHAIbHBIM MTOKa3aTeJIeM, HCTIONb3YS
Py HEOOXOJMMOCTH KaJbKYJIATOpP, NPUMEHSTH CBOICTBa KOpHS N-M CTENEHH, CTENeHH C
palOHATIBLHBIM [TOKA3aTEIeM.

Hcnonb3oBaTh MOHSATHE MHOKECTBA JCWCTBUTENBHBIX 4YHCENl MpU pElIeHUuU 3ajad,
MIPOBEJACHUM PACCYKICHHUI U JI0KA3aTEIbCTB.

CpaBHMBATh U YIIOPSAA0YNBATh JEHCTBUTEIBHBIE YUCIIA, OKPYTJIATH JEHCTBUTEIbHBIE YUCIIA,
BBITIOJIHATh IPUKUKY PE3yIbTaTa BEIYMCICHHUM, OIIEHKY YHCIOBBIX BBIPAKEHUN.

Anredpanyeckue BbIpasKeHUsI

CB0OOTHO OTIEpUPOBATH MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAUTh KOPHU KBAJPaTHOTO
TpEXUJICHA.

PacknanpiBate KBagpaTHbIA TPEXUIIEH HA JIMHEWHBIE MHOXKHUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeiHbIe U KBagpaTHbIE ypaBHEHUS, YPABHEHHUS, CBOJSLIMECS K HUM, JPOOHO-
palrOHaIbHbIE YPABHEHUS.

Pemrate HecnoxHbIE KBaIpaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewrate JsMHElHbIE HEpaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, MCIIOJIb30BaTh METOJ
MHTEPBAJIOB, N300pakaTh pelIeHne HEPABEHCTB HA YMCIOBOM MPAMOM, 3alUCHIBATH PEIICHUE C
IIOMOIIIbIO CUMBOJIOB.

Pemate cucreMbl BYX JIMHEWHBIX YPaBHEHUM C JIBYMs NEPEMEHHBIMU U CUCTEMbI JABYX
yYpaBHEHUH, B KOTOPHIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHUHBIM.

Pemrate HecoxHbIE CUCTEMBI HEIMHEMHBIX YPAaBHEHHI C TApaMETPOM.

[IpuMeHSITh METO Il PABHOCHIIBHBIX MPeoOpa3oBaHUii, 3aMEHbI IEPEMEHHOM, TpaUIecKoro
METO/1a ITPU PELLIEHUH YpaBHEHUM 3-11 U 4-11 cTeneHe.

Pemrate cucteMbl IMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh PEIIEHUE CHCTEMbl HEPABEHCTB Ha YHMCIOBOW MpPSIMOM, 3alHCHIBATH
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Pemrate ypaBHEHUs, HEpABEHCTBA U MX CUCTEMBI, B TOM YHCJIE€ C OTPAHUYECHUSIMU, HAlTpUMED,
B IIEJIBIX YHUCHaX.

[IpoBOAUTH UCCIEIOBAHUS YPABHEHU U CUCTEM YPaBHEHUM, B TOM YHUCJE C TPUMEHEHUEM
rpaduyecKkux MpeaCcTaBlIeHU (yCTaHABIMBATh, UMEET JTU ypaBHEHHE WU CHUCTeMa ypaBHEHUI
pELIEHNUs, ECII UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate TeKCTOBBIE 3a7ayMl anreOpauvyeckuM CIOCOOOM C TOMOIIbIO COCTABICHUS
ypaBHEHUH, HEPABEHCTB, UX CUCTEM.



Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI Il COCTABJIEHUSI MaTEMATHUECKON
MOJIENIM pEAJIbHOM CUTyallud WIM TNPUKIAIHON 3a7aud, HMHTEPHPETUPOBATH I10JTYYEHHBIE
pe3yJbTaThl B 3aJaHHOM KOHTEKCTE.

YucioBble MOCTE10BATEILHOCTH H IPOrPecCHH

CB00OHO OMEpUPOBATH MOHATHAMHU: 3aBHCUMOCTh, (DYHKIHA, rpaduk QyHKIMH, MpsMast
MPONOPIMOHAILHOCTh, JIMHEHHAs (yHKIHA, oOpaTHas MNPOMOPLUHOHAIBHOCTh, Mapadona,
runep0oIIa, KyCOYHO-3aJaHHast QyHKITUS.

HccnenoBate ¢GyHKIMIO 10 €€ TpaduKy, yCTaHAaBIMBATh CBOMCTBAa (yHKUIMi: 001acTh
OTIpeNIeNICHUsl, MHOXKECTBO 3HAYEHWH, HYIM (QYHKIWH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKHA BO3pacTaHusl U YObIBaHUSA, YETHOCTh U HEUETHOCTh, HaMOOJbIIEE U HAUMEHbIIEE
3HAYEHUS, aCUMIITOTHI.

PacnioznaBath KBapaTUYHYIO (YHKIIHIO 110 POpMyIIie, TPUBOIUTH IPUMEPHI KBaIPaTUYHBIX
(GyHKIMM U3 peadbHON KU3HU, PU3UKU, TEOMETPHH.

Onpenenars IMOJIOKEHWE TrpapuKka KBagpaTUYHONW (QYHKUIMU B 3aBUCUMOCTH OT €€
K03(h(HULINEHTOB.

Crpouts rpaduk KBaJpaTuyHOW (PYHKIIMH, OMKMCHIBATh CBOMCTBA KBAAPATUYHON (YHKUINU
o e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAIPATUIHOW (PYHKIIMH JIJIsI PEIICHUS 3a/1a4.

Ha npumepe kBaapatuuHoi (yHkimu ctpouth rpaduk ¢ynkmmu y =af(kx + b) + cc
MOMOII[bIO TTpeoOpa3oBanuii rpaduka pyukimm y=Ff(x).

WNnmroctpupoBath ¢ momouipio rpaduka peagbHyl0 3aBUCUMOCTb WM IPOLECC MO HX
XapaKTepUCTHKaM.

ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum

CBoO0O#HO omepupoBaTh MOHATHAMHU: IOCIENOBATENBHOCTh, apupMeTHyecKas U
reoOMEeTPUYECcKasi IPOrPeCCU.

3a7aBaTh IOCIEA0BATENBHOCTH Pa3HbIMU CHOCOOAMM: OIUCATEIbHBIM, TAaOJUYHBIM, C
MOMOIIBIO0 (OpMyYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIECHUS € MCIOJB30BaHMEM (opMyia N-ro uwieHa apudmeTrndeckoil u
reOMETPUUYECKON MPOrpeECCHid, CYMMbI MIEPBBIX N YIEHOB.

N3006paxaTh 4ieHbl OCIE10BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON IIIOCKOCTH.

Pemate 3aaum, cBsA3aHHbIE C YNCIOBBIMU MOCIIEA0BATEIBHOCTAMY, B TOM YHCIIE 3a/1a4d U3
peanbHOM )KU3HHU (C UCTIOJIb30BAHUEM KAJIbKYIATOPA, LU(POBBIX TEXHOJIOTHIA).

Pacrio3HaBate U NpUBOJIUTH NPUMEPHI KOHEUHBIX U OECKOHEUHBIX M1OCJIEA0BATEILHOCTEH,
OFPaHUYEHHBIX  IOCIEIOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTaroliMXx  (yOBIBAIOLIMX)
[I0CJIEI0BATEIbHOCTEH.

Hmerb mpencTaBieHHE O CXOJUMOCTH IOCJIEIOBATENBHOCTH, YMETh HAXOIUTh CyMMY
0ecKOHEeUHO yOBIBaIOLIECH reOMETPUYECKOil ITporpeccuu.

[IpuMeHsATH METOJT MATEMAaTUYECKONW MHIYKIIMK IIPU PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne n/m HanmenoBanue pa3aennoB U TeM IpOrpamMmsl KosmmuecTBo yacos ONEeKTPOHHBIE
Bcero KonTpoJsibHbie o 6152?0(11;2 (;legifr)lme
paboThI pecypest
1 YUCJIA Y BEIYMCJIEHUS. PanonanbHbie dnciia (IOBTOPSHHUE) 11 1 https://resh.edu.ru
2 ®YHKIINN. KoopauHate! u rpaduku. OyHKIUH 17 1 https://resh.edu.ru
3 AJITEBPAMYECKUE BbIPAXXEHU . Beipaxkenus ¢ mepeMeHHbIMU 7 https://resh.edu.ru
4 YPABHEHNS 1 CUCTEMbI YPABHEHWM. Jluneitnsie YpaBHEHUSA 10 1 https://resh.edu.ru
5 YUCJIA 1 BBIYMCJIEHUS. Crenienb ¢ HaTypaabHBIM MOKa3aTeieM 6 https://resh.edu.ru
6 AJITEBPAMYECKUE BBIPAJKEHU . Muorounens 23 1 https://resh.edu.ru
7 AJITEBPAMYECKHUE BBIPAYKEHU . ®dopmysibl COKpPAIIEHHOTO YMHOKCHHS 14 1 https://resh.edu.ru
8 YUCJIA 1 BBIYMCJIEHUSL. lenumocThb 10 https://resh.edu.ru
9 OYHKIUWUN. JTuneitnas GyHKIus 16 1 https://resh.edu.ru
10 YPABHEHNS 1 CUCTEMbI YPABHEHMM. CucTeMbl THHEHHBIX ypaBHEHMI 14 1 https://resh.edu.ru
11 IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIMS 3SHAHHUIA 8 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8
8 KUIIACC
Ne n/m HanmeHoBaHue pa3/iesioB H TEM [IPOrPaMMbI KonuyecTBo yacos DIIEKTPOHHBIC
Bcero KoHTposbHbIe 5 (witdpoBbic)
paGoTE oOpaszoBatenbHbIe
pecypchl
1 YPABHEHUN 1 HEPABEHCTBA. HepaBencra 20 1 https://resh.edu.ru
2 UYNCJIA Y BBIYMCJIEHU . KBaapaTHblil KOpeHb 17 1 https://resh.edu.ru
3 YPABHEHUMA U HEPABEHCTBA. KBagpaTHble ypaBHEHHUS 17 1 https://resh.edu.ru
4 AJITEBPAMYECKUE BBIPAXKEHUS. [Ipo6HO-paniioHaIbHbIE BEIpaKEHUS 17 1 https://resh.edu.ru
5 YPABHEHUA U HEPABEHCTBA. JIpo6HO-paliioHalbHble YpaBHEHUS 19 1 https://resh.edu.ru




6 OYHKINN 15 1 https://resh.edu.ru
7 AJITEBPANMYECKHUE BBIPAJKEHU . Crenenu 14 https://resh.edu.ru
8 YUCJIA U BBIYMCJIEHUSL. lenumocTthb 7 1 https://resh.edu.ru
9 IToBTOpEHuUe, 0000IICHHE, CHCTEMATH3AIHS 3SHAHUI 10 1 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8
9 KUIIACC
Ne n/m HanmenoBanue pa3fennoB u TeM MporpaMmbl KosmmuecTBo yacos ONeKTpOHHBIE
Bcero KonTpoJsibHbie g%g?f:;;;glmme
paboThI pecypesl
1 OYHKINN 25 1 https://resh.edu.ru
2 YPABHEHUWS 1 HEPABEHCTBA. KBaipaTHbie HepaBeHCTBa 15 1 https://resh.edu.ru
3 YPABHEHUA 1 HEPABEHCTBA. YpaBuenus, 25 1 https://resh.edu.ru
4 YUCJIOBBIE IMTOCJIEJOBATEJIBHOCTHU U ITPOI'PECCUUA 25 1 https://resh.edu.ru
5 AJITEBPAMYECKUE BBIPAJKEHUSI. Crenens ¢ panuoHaaIbHBIM 12 1 https://resh.edu.ru
oKasaresieM
6 IToBTOpEHue, 0000IIeHNE, CHCTEMATH3AIHS 3SHAHUIMA 34 1 https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6




COJAEPKAHUE OBYYEHMUSA
JlaHHBIA pa3fen mporpaMMbl COCTaBIIeH Jisi oOydaromuxcss 9 kinaccoB (2023/24 yueOHBIN TOa) — € y4eTOM COJEpXKaHHS NpenMmeTa «Anredpay,
M3Y4YEHHOI'0 paHee B 7-8 Kiaccax.

9 KJIACC

Ymucna u BbIYUCICHUS

Kopens n-ii crenenu u ero cBoiictBa. CTENeHb ¢ pallMOHAIBHBIM IOKa3aTeNieM U €€ CBOICTBa.

AJiredpanueckue BbIpaKeHUs!

ToxnecTBeHHbIE IPe0Opa30BaHUs BIPAKEHUM, COJEpkKAIIUX KOPEeHb N-if crenenu. ToxaecTBeHHbIE TPeo0pa30BaHMsl BbIpAKEHUH, COIepKAIIUX
CTENEeHb C PallMOHAIbHBIM MOKA3aTEJIEM.

Ksagpatnuslii Tpéxunen. Kopau kBagpatHoro tpéxunena. PaznokeHne KBaipaTHOro TPEXUICHA HA JIMHENHbBIE MHOKHUTEH.

YpaBHeHUs] M HEPABEHCTBA

bukBanpatubie ypaBHeHus. [Ipumepbl npuMeHEHU METOIOB PaBHOCUIIBHBIX TPe0Opa30BaHMiA, 3aMEHBI IEPEMEHHOMN, TPpad) MIECKOTO METO1a TIPH
pereHny ypaBHeHU 3-i 1 4-i cTerneHel, MeTo ] HeOoNpeAeIeHHBIX KO3 PUIIMEeHTOB, IOHIKEeHNE Mopsiaka (Teopema be3y u ee cienctBue, Teopema
Buera s ypaBHEeHUH BBICIINX CTETICHEH, OTHOPOAHOE YpaBHEHHE 3-i CTENEHN OTHOCHUTEIBLHO X, Y). TeopemMa o pallMOHabHBIX KOPHSIX MHOTOYJICHOB
¢ nenbpiMu Koddurmentamu. Pemenrne mpocTermmx upparmoHaIbHBIX YPaBHEHUM.

Pemenue 1poOGHO-paliiOHATbHBIX YPABHEHUH.

Pemrenne cucrem ypaBHEHUH € JBYMsI IE€peMEHHbIMHU. PelieHne mpoCTEHIIMX CHCTEM HEIUHEHHBIX YPABHEHUW C ABYMS IE€PEMEHHBIMHU.
I'paduueckuit MeTom pemieHHus CHUCTEMbl HEJIMHEHHBIX ypaBHGHHMH ¢ JByMs mepeMeHHbIMU. CucTeMa JBYX HEJIWHEWHBIX ypaBHEHUH C JIBYMs
IIEPEMEHHBIMU KAK MOJIEJIb PEAIbHOW CUTYALNH.

Uucnossie HepaBeHCTBA. PelieHne TMHENHbIX HepaBeHCTB. Jl0ka3aTenbCcTBO HEPABEHCTB.

KBanparHbie HepaBeHCTBa C OJHOM NMepeMeHHOU. PemieHne kBajpaTHBIX HEPABEHCTB rpaMuecKUM METOJOM M METOJOM HMHTEpBaloB. MeTon
WHTEPBAJIOB JJIsl pallMOHAIbHBIX HEPABEHCTB. [IpocTelinine HepaBeHCTBA ¢ TApaMETPOM.

Pemrenne TeKCTOBBIX 33714 C IOMONIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ 1Bymsi mepeMeHHbIMU. PelieHune HepaBeHCTBa C JByMsl NepeMeHHbIMU. CHCTEMbl HEPAaBEHCTB C JIByMsl IMEPEMEHHBIMU.
I'padrueckuii MeTO1 perIeHns: CHCTEM HEPABEHCTB C JIByMsl IEPEMEHHBIMH.

DyHKUUH

Oynkuus. CoiicTBa QyHKIUI: HyTU (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA (PYHKIIUU, TPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKIIUU,
4YETHBIC U HEUETHBIC (DYHKLMHU, HanOoIblIIee U HAaUMEHbIlIee 3HAUYCHUs (PyHKIINU.



KBanparnunas ¢yHkuust u e€ cpoiictBa. lcrnonb3oBaHuE CBONCTB KBaJApaTUUYHON (QYyHKUMHU A pemieHus 3agad. lloctpoenue rpaduxa
kBajzpatnuHoit pyHnkuuu. [lonoxenue rpadurka KBaapaTHuHOW QYHKIMH B 3aBUCUMOCTHU OT e€ koa(duimentoB. ['paduku Gpynkimii y =ax2, y = a(X —
m)?u y = a(x — m)? +n. [loctpoenue rpadpukoB GyHKIHH ¢ TOMOIILIO PEOOPa30BAHHIA.

HpoOno-nuneiinas ¢pyukius. MccnenoBanue GyHKITUHA.

@OyHKIMA Y = X" ¢ HATypaJIbHBIM [TOKa3aresnaeM N U e€ rpaduk.

Tpuronomerpnueckne GyHKIHHM YUCJIOBOI0 apryMeHTA.

[lonsTHe yrna kak Mepbl MOBOPOTa, paauaHHas Mmepa yria. [loHSATHS cHHyca M KOCHHYCa KaK KOOPJMHAThl TOUYKH TPUTOHOMETPHUYECKOMN
OKPY)KHOCTH, TOHSATHS TaHIe€HCa M KOTaHTeHCa Kak OTHOUIEHHWsS CHUHyca U KocuHyca. lloHATne TpuroHomeTpuyeckol QyHKIUU. 3HaKH
TPUTOHOMETPUYECKUX (PYHKINN 10 yeTBepTsIM. OCHOBHbIE CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, TOCTaTOUHBIE I BHIBO/Ia TPUTOHOMETPUUYECKHUX
TOXJIECTB U (POpMYJ PUBEICHHUSL.

YuciioBble NM0C1€10BATEILHOCTH U POrpeccuu

[TonsiTHe yncnoBoii nocaenoBaTenbHOCTH. KoHeuHble n OecKOHEeUHbIe Mocaea0BaTeaIbHOCTH. OrpaHndeHHas MocieA0BaTelIbHOCTh. MOHOTOHHO
BO3pacTarorias (yobIBaroIias) mociaeaoBaTeIbHOCTh. CriocoObl 3a1aHus TIOCIIEIOBATEIFHOCTH: OMUCATENBHBIN, TAOJMYHBIHN, C TTOMOIIBIO (OPMYIIBI N-TO
YJIEHA, PEKYPPEHTHBIN.

Apudmernueckas u reomerpuueckas mnporpeccud. CBoicTBa 4jieHOB apu(METHUECKON U reoMeTpudeckoi nporpeccuit. @opmyibsl N-To 4ieHa
apudmeTnyeckoil 1 reomeTpuueckoi nporpeccuif. opMyIbl CyMMBI MIEPBBIX N WIEHOB apU(PMETUYECKOIN U TeOMETPUUECKON Mporpeccuii. 3ajaun Ha
MPOLIEHTHI, OAHKOBCKUE BKIIAbI, KPDEIUTHI.

[IpencraBieHue o CX0AUMOCTH MOCIEI0BATENILHOCTH, O CYMMHPOBAaHUHN OECKOHEYHO YOBIBAOIIEH F€OMETPUUYECKOI MPOTPECCHH.

Meroa matemaTudeckoil HAYKIMH. [IpocTeiinme npuMepsl.

9 KJIACC
KonnuectBo vacos
No DnekTpoHHbIe (U POBHIC) 0O0pa30BaTEIbLHbIC
HanmeHoBaHME pa3/ienoB U TEM MPOTrPaMMBI KonTposnsHbie
n/n Bcero pecypcsl
paboThI

1 IToBTOpEHNE M aKTyaaM3anus 20 1 https://m.edsoo.ru/7f419d08

2 | OyHKIMK 12 1 https://m.edsoo.ru/7f419d08

3 "IMCIIOBEIC TIOCIIE/IOBATENBHOCTH 1 20 1 https://m.edsoo.ru/7f419d08
POTPecCHu

4 Passiie nonsTHs KopHs. Pactmpenie 20 1 https://m.edsoo.ru/7f419d08
TOHSITHS CTETICHU

5 YpaBHEeHMsI, HEPAaBEHCTBA U MX CUCTEMBI 18 1 https://m.edso0.ru/7f419d08




6 I'padrueckuii MeTO pelIeHUs] ypaBHEHUH,

12 https://m.edsoo.ru/7f419d08
HCPABCHCTB U UX CUCTCM
7 | TpuroHOMETpHHECKHE YHKIIM THCTOBOTO 16 https://m.eds00.ru/7f419d08
aprymeHTa
8 | [loBTropenue u 0000IICHUE 18 https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




