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INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaqbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHAApTa CpeIHEero oouero odpa3oBaHus, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTEMaTHYECKOMY OOpa30OBaHMIO, U
TPagUIMA POCCHIICKOTO o0Opa3zoBaHus. Peanmmzamus mporpaMmbl 00€CHEUMBACT OBIAICHHUE
KJIFOYEBBIMM KOMIIETEHLUSIMH, COCTABISIOIIMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOIO
00pa30BaHusl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YJarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SIBISICTCS OJHUM M3 Hamboiee
3HAUYMMBIX B IpOrpaMMe CTapUIei IIKOJIbl, IMOCKOJIbKY, C OJHON CTOPOHBI, OH OOECIeunBaET
UHCTPYMEHTAJIbHYIO 0a3y 1js M3Y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTPAaKTHOE MBIIUICHHE YyJallluXcsd Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamkax paHHOTrO Kypca yyaiiuecs OBJIaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HAayKH,
KOTOpas (OpMyJIHPYET CBOU JOCTHKEHUS B MaTeMaTHUECKOH (opme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOro aHalu3a 3aKJa/(bIBA€T OCHOBY JUISl YCIIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XMMHH, OHOJIOTUH, TIOHUMAaHHUS OCHOBHBIX TEHJEHUUI
HSKOHOMHUKH U OOILLECTBEHHOW *U3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIB30BaTh MX B IOBCEIHEBHOW KM3HU. B TOXKE
BpeMs OBJIa/IeHUE a0CTPaKTHBIMHU U JIOTUYECKH CTPOTMMM MaTeMaTHYECKUMH KOHCTPYKLHSIMHU
pa3BUBaeT yYMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIIOJIb30BaTh 0000IlIeHNe W KOHKpETH3aluio, abcTparupoBaHME M aHAJIOTHIO, (OpMHUpPYET
KpPEeaTUBHOE U KPUTHUECKOE MBIILICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaju3a B CTaplIeil IIKOJe ydaliuecs MOJIy4aroT HOBBIM ONBIT pEeIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO ~ TOCTPOEHUS MaTeMAaTUYeCKUX MOJENed  pealbHbIX CHUTyallUd U
UHTEPIIPETAlUA  [OJIYyUEHHBIX pELIEHUI, 3HaKOMSTCS C MpUMepaMU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NIPUPOJE, HAyKE M B HMCKYCCTBE, C BBIIAIOIIMMUCA MaTEeMaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obmnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUMAIOM, KOTOPBIA peanusyercs
KaK yepe3 y4eOHBI MaTepuai, CoCcOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromeld caMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTENIBHOW  KOHIEHTpAllMM BHUMAaHMSA M OTBETCTBEHHOCTH 32
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meroauku oOyueHust anreOpe M HadajlaM MaTeMAaTH4ECKOTO aHalu3a JIEKUT
NeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hadyajda MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyoIue
coJlep)KaTeNbHO-MEeTOANYecKre JUHUU: «Yucna u BbluucieHus», «DyHkuuu u rpaduxmm,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndeckoro aHanausza», «MHOXKECTBAa U JOTHKay.
Bce ocHOBHBIE cOAEpKATETBHO-METOANYECKUE JIMHUU M3Y4YalOTCS HAa IMPOTSKEHUM JBYX JIET
o0y4yeHHs B cTapuiei HIKOJe, eCTECTBEHHO MOMOJHSIS IpYT Jpyra M IOCTENEHHO HACBIIIAsCh
HOBBIMM TEMaMU M pasgenamu. JlaHHBIH Kypc SBJSETCS HMHTEIPAaTHBHBIM, IOCKOJIBKY



o0bemuHAET B cebe coaepKaHUE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anreodpa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuamniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AinreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSITENFHO CHOPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3amadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

CognepxxarenpHO-MeTOnMUECKass  JUHUSA  «Yucna W BBIYMCIIEHMS)» — 3aBEpLIAET
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe ObLJI0O HAayaTo B
OCHOBHOH mIKoJie. B crapieii mkone ocoboe BHUMaHHE yaeiseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONINX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JEUCTBUTENILHOTO YHUCJIA, YMEHHE pALMOHAIBHO BBINOJIHATh JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydamomuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBUA C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHIA.

Jlunns «YpaBHEHUS M HEPABEHCTBa» pEaM3yeTCsl Ha MPOTSHKEHWU BCEro OOYy4eHUS B
CTaplied WIKOJe, IMOCKOJbKY B KaXJOM pas3lene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3a1a4. O0y4aromuecs OBJIaeBAIOT PA3IMYHBIMUA METOAaMH PEIICHUS LETBIX,
PaIMOHATILHBIX, UPPAITUOHATIBHBIX, TOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX cUCTEM. [lomyuyeHHbIe YMEHHUS UCTIONb3YIOTCS MIPU HCCIIEI0OBAHUN
GyHKIMI C TOMOIIBIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHW (QyHKIUU. [laHHas comepikareinbHas TUHUS BKIFOYACT B
cebst Takke (OpMUPOBAHHWE YMEHUU BBINOIHATH pacu€Tel no (opmynaMm, npeodpazoBaHUs
LEJIbIX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHHM, a Takke
BBIpQXEHHH, COJEepKalIMX cTeneHu W jorapudmel. brnaromaps u3yudeHUio anreOpanmuecKoro
MaTepuaia MPOUCXOIUT JajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
yqamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTHUECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHo-MeToauuecKass TUHUSA «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JpPYTUMHU JIMHUSIMU Kypca, MOCKOJbKY B KaKOM-TO CMBICIE 331aé€T IOCIEJ0BaTEIbHOCTD
U3ydYeHHUs Marepuana. M3ydeHuWe CTENeHHOH, MoKa3aTeNbHOW, Jorapu@MuUeckod u
TPUTOHOMETPUYECKUX (PYHKIUH, WX CBOWCTB W TpadUKOB, HCIOJIH30BaHME (YHKIMN 175
pEelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEAIbHOW JKM3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK U C PElIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gomnbloe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pPa3sIUYHBIMH  BEJIMYMHAMH, WCCIEIOBATh TIOJyYeHHbIE (YHKIIUH, CTPOUTH WX TpPaPUKH.
Marepuan »To coAepKaTeIbHOW JIMHUU HAIECIeH Ha pa3BUTHE YMEHHH W HaBBIKOB,
MO3BOJIAIOIIMX ~ BBIpaXKaTh 3aBHUCHMOCTH MEXKIYy BeJIMYMHAMH B  pa3IUyHOi  dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHMI0O ©  KOHKPETH3allWH,
HCIIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenbHast nuHusg «Hadana maTeMaTHyecKoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIMPUTh KPYT KaK MATEeMaTHYECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTb MCCIIEIOBATh U CTPOUTH I'paduku GyHKIHI, ONpenesaTh ux



HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIAT IUIOMAAN Guryp nu o0bEMBI TeJI, HAXOAUTh
CKOPOCTHM M YCKOpPEHHMs IpoueccoB. JlaHHas conepKaTesbHas JIMHHUS OTKPBIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOCHMS MAaTeMaTUYECKUX MOJCIECH pPEaJIbHBIX CUTYalUHd, HaXOXKICHUS
HAaWIy4llero pelICHHs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs yY3HaKOT O
BBIIAIOIIUXCSL pe3ysbTaTaX, IOJYyYEHHBIX B XOJE pPa3BUTHA MATEMATHKM KaK HAYKH, U HX
aBTOpAax.

CopnepxarenpHO-MeTOANYECKAsE TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
JJIEMEHTaM TEOPUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS IIPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKH U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIIOIINI
BCE paszeibl MaTeMAaTHUKM W €€ INPWIOKEHHWH, OHU CBS3bIBAIOT Pa3HbIE MaTEMaTH4YECKHE
JUCLHUIIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh LIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIUPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMUPOBATH HABBIKM ITOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOIIBIO anmapaTa aareopsl u
MaTEMaTUYECKOTO aHaJW3a M WHTEPIpPETAluu IIOJYy4YEHHBIX pe3ynbTaroB. Takue 3anaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIOJIB3YETCS JUIsl PELICHUs MPUKIAIHbIX 3a1ad. [Ipy pemenun peanbHbIX NPAKTUYECKUX 3a1a4
ydalipecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMOJNb30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH IMPOOIEMY.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPHUKIAIHBIX 3a7ad OpraHU3yeTcs B
npolecce U3y4eHus BCeX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM miane Ha M3y4eHHE Kypca anreOpsl ¥ Hadall MaTeMaTHYECKOTO aHalIn3a Ha 6a30BOM
ypoBHE oTBoauUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B Hezpenmto B 11 kiacce, Bcero 3a Ba
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanMd € paUMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U PEaJIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBICE M WPpallMOHAIBHBIC YHcia. ApuMeTHUECKUe
orepanuy ¢ ACUCTBUTEIbHBIMU yHuciaMu. [TpuOnmkéHHbIE BBIYMCIEHUS, IPaBUIa OKPYIJIEHUS,
IIPUKUKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemneHu. JlefictBus ¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
WUHTEPBAJIOB.

Pemenne nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanimOHaIbHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenne TpUroHOMETpUUYECKUX YPABHEHUM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELIECHUI0 MAaTEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1MsA, criocoOsl 3ananus pyHkuy. ['papux GyHkuu. BzanmMuo oOpatHblie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. YETHBIE U HEUETHDBIE (PYHKIIHH.

CrenenHas QyHKUHSA C HaTypaJbHBIM M I€JbIM MoKazareneMm. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTENEHN.

TpuroHomerpuyeckas OKpPY>KHOCTb, OINpEAEICHUE TPUTOHOMETPHUECKUX (YHKUIUH
YHUCJIOBOTO ApryMEHTA.

Hayana maTtemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCJeNOBaTelbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTrpuueckas —mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas mporpeccus. CymMma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPHUUYECKON MPOTPECCHH.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHUE MPOrpeccuu Ul PELICHHS PEeabHBIX 3a4ad
IIPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara i1 OIMCAaHHA PCAJIbHBIX IMPOLCCCOB U S'IBJ'IGHI/If/'I, npu
pELICHUH 33/1a4 U3 APYTUX YUEOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BBIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haky 1enMMOCTH LIEIBbIX YACEN.

Crenens ¢ pallMOHaIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHbIe U HATypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX JIOTAPU(MBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX YpaBHEHMH. PelieHue NpuKIaJHbIX 33Jad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaQUKH

Oynkuus. I[lepuonnyeckue  QyHkuuu. IIpomMekyTkM MOHOTOHHOCTH  (YHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHKiuu. HauOonblnee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u norapupmudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUN U IMHEHHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN 7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEeHTAapHBIX (GYHKIMH. DOpMyNbl HAX0XKJIEHUS MPOU3BOJHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHHe MPOM3BOAHOM K UCCIIEeAOBAaHHUIO (DYHKIIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTpE3Ke.

[IpumMeHeHre NPOU3BOAHON Al HAXOXKACHHUS HAWIYYIIET0 PpEeUIeHHs B MPHUKIaJHBIX
3ajaydax, JAJIs ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (OopMyIoi Hiu rpadukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢uU3WYeCKuil cMbIci. BblunMcinenue HHTErpana Imo
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro npeamera «MaTemarukay JIOJDKHO OOECNeuHMBaTh JIOCTHIKEHHE Ha
YpOBHE CpelHero oomiero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpE3y/NbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTepPU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOYyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHUICKOr0 OOIIeCTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHM, MTPOLEAYp Tpa)xJTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO POCCUICKON Ipa)KAaHCKOW MAEHTUYHOCTHU, YBAXKEHHUS K IPOLUIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX I[EHHOCTEH PpOCCHHCKOrOo Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIBbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOYasg JCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®uU3nyeCcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHHS TPHUMEHATh MaTeMaTH4YecKhue 3HaHUsS B HMHTEpecax
310poBOTO U Oe3omacHoro obOpas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJspHas (Quznueckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPH 3aHATHIX CIIOPTHBHO-030POBUTEIIBHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBS3aHHBIM C MATEMATHKON M €€ MPUIOKCHHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oyayleit nmpodeccun u peaaTn3oBeIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
caM00Opa30BaHMIO HAa TPOTSHKEHWW BCEH JKW3HHW; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHUHU IPAKTUYECKUX 3a]]a4 MATEMaTHYECKON HAPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

Cc(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIBTYpPhl, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHYECKHX ITPOLIECCOB HA COCTOSIHUE NPHUPOJHOW U COLMAIBHOW CpeAbl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYeCKUX  MpoOiieM; OpueHTaluel Ha  [pUMEHEHUe
MaTeMaTUYECKUX 3HAHUM Ul pelIeHMsl 3a7ad B 00JIacTU OKpYXaroUlel cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOIIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW NMPAKTHKH, TOHUMAHUEM MAaTeMaTHYeCKOH HAayKH Kak chepbl
YeJI0BEUYECKON JESTENbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LUBUIN3ALUY;
OBJIQJICHUEM S3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH NPOECKTHYHO M HCCIEAOBATENIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEAIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS IPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapaKTepU3YIOTCSl  OBJIAJEHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBLIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vnueepcanvnvie nosnasamenwvhuie oeticmsus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 Mupd,;
npUMeHenue 102U4ecKUX, UCcie008amenbCKux onepayuli, ymeHuu pabomams ¢ ungopmayuet).

ba3oBeie 1OruyecKue IeUCTBU:

® BBUIBJISATH M XapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYIHpPOBATh OIpPENENICHUS MOHITUH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JUIsl 00001eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHATIN3a;

® BOCIPHHHMMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;

® BBIBIATH MaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUM (TIpsMBbIe
U OT TPOTHUBHOIO), BBICTpaUBaTh AaApPryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHusl y4eOHOM 3amaun (CpaBHHUBAaTh HECKOJIbKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBsle uccienoBarenbckue JeMCTBUS:

® CIOJIB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKMI  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOPEUUE, MpodiieMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE 11O
YCTQHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYecKoro oObeKTa, sBIEHMs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMU, IBJICHUSMH, IIPOLIECCAMU;



® CaMOCTOATENIHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTAaTOB, BEIBOJIOB U O0OOIICHHIA,

® [IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIBUIATh MPEIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HHPOPMAIMIO W3 HWCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJU3UPOBATH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM 110 CaMOCTOATENBbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvrvie KOMMYyHUKamueHble Oelicmsus, 00ecneuusarm c@opmuposaHHoCmy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pEe3yibTaT;

e B X0jie OOCYXKIEHHS 33]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOU TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAICJIEHHbIE HAa TIOUCK pPELIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX YYaCTHUKOB JIMAJNOra,
OoOHapyKUBaTh paziIMune U CXOJCTBO MO3ULMI; B KOPPEKTHOI dopme GpopMyarpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEJCTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIE0BaHus, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Hpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® T[IOHMMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIUBUAYaTbHOU pabOTHI
OpU pelIeHuH Y4YeOHBbIX 3a/ady, MNPUHUMATh Ieb COBMECTHOW JEATEebHOCTH,
IUIAaHUPOBaTh OPTaHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCSI, OOCYKJaTh TpoOIEecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyx1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMU YICHAMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OO
MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMO ICHCTBHSL.

3) Vnusepcanvnvie pecynamugnuie oeiicmeus, obecneuusaom @Gopmupoeanue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJadyd, BbIOMpPaTh CHOCOO pEHIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBBIKAMM IIO3HABATEILHOW pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJbTaTa PELICHHUs MaTeMaTU4YeCKOU
3a/1a4y;

® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAHJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBUSAM, OOBSCHATH IPHUUYMHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PE3y/IbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hadajga MaTeMaTHMYECKOrO aHalIM3a» Ha YPOBHE
cpenHero obuiero o0pa3oBaHuUs TOJDKHO 00ecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTEIBHOE YHMCIIO, OOBIKHOBEHHAs WU
JieCATUYHAsl APOOb, MPOLIEHTHI.

Boinonuate apudmernyeckue omnepauuM € paldOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHaTe npUOMIKEHHBIE BBIYHUCICHHS, WCIONB3ys MpaBUia OKPYIJICHHsS, IeNaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHHII.

OnepupoBaTh NMOHIATUSAMU: CTENEHb C LENBIM MOKa3aTeleM; cTaHJapTHas gopma 3amnucu
JEHCTBUTENBHOTO YKCiIa, KOPEHb HATypaJIbHOM CTENEHM; MCIIOJIb30BaTh MOAXOASIIYI0 (GopMy
3alMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHNs TPAKTUUECKUX 334 U IIPEJICTaBICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOU3BOJBHOTO YIUIA;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHHUs1 M HEpaABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
MPPALMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonusaTe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
pemaTb OCHOBHBIE THIIBI LIEBIX, PAIIMOHAJIBHBIX U UPPAIIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJIA PEUICHUs MATEMATHYECKUX 337ad U 3a7ad u3
Pa3IMYHBIX 00J1aCTEl HAYKU U PEATbHON KU3HH.



MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHMsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/layM, MCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TpadpuKu

OnepupoBaTh NOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHUs PYHKIUH, 001aCTh ONpeeICHUsS
¥ MHO>KECTBO 3HA4eHUH (YHKIUH, rpaduK QyHKINHU, B3AUMHO 0OpaTHbIE ()YHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUYETHOCTh (DYHKIMHM, HYIH (YHKIHH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUST ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMHU, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMN
(YHKLINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBate rpaguku GYHKUMN A UCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHUH 3aJad U3 APYruX y4yeOHBbIX NPEIMETOB M pealibHOW JKM3HM; BbIpaXkaThb (opMyIaMu
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb MOHATUSAMH: I0OCIEI0BATEIbHOCTb, apU(METHUeCKass U I'eOMeTpHuecKas
IPOTpecCu.

OnepupoBarh MOHATHAMU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPpHUYECKast IIPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh OCIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl peIleHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONMUCAHUS PeaJIbHBIX MPOILECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB.

OmnepupoBaTh MOHATUSAMH: ONPECIICHIE, TEOpeMa, CIECTBHE, T0KA3aTeIbCTBRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKCHUE YHUCIIA HA TIPOCTHIE MHOKUTEIU JJI PELICHUS 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAJIBHBIM I10KA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBbI.

YpaBHeHUs M HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTeNeHW JJsl TNpeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
INOHATUAMU: II0Ka3aTCJIIbHOEC YpaBHCHHC u HCPAaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BoeimonuaTe mpeoOpa3oBaHusl BBIPAKEHHUH, coAepXkaluX JOorapugMmbsl; ONEpPUPOBATH
HNOHATUSAMM: JIOTapU(MHUUYECKOE YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIBI
JorapupMUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxoouts pemeHns NpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OHGpI/IpOBaTB MOHATHAMH: CUCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé peIICHUC,; UCITIOJIBL30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMU JUJIS PELICHUS IPAKTUYECKUX 3a4a4.



HaxonuTek penieHus nNpocTernx CUCTEM U COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaqbHbIE CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCIOBUIO 3aa4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
MCIIOJIb30BaHUEM armapara aareOpbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSAMH: TepUOAWYECKas (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOUYKH SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MPOMEXKYTKE; UCIIOJIb30BaTh UX JUIs Ucce0BaHus GYyHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKA  [OKa3aTeIbHOM,  JorapuMuyeckod  u
TPUTOHOMETPUUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOM TNIOCKOCTH M MCIOJIb30BATh
JUISl pELLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TIJIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILICHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Hcnonp3oBare Tpaguku (YHKIWH A MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauvana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  TMOHATHSMH:  HENPEpPbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh T€OMETPUIECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM IS PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO I HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W MHTErpall; MOHMMATh I€OMETPUUYECKUH U
(buznyecKuil CMbICIT UHTETrpaa.

Haxoauth mepBooOpa3Hble 3eMeHTapHbIX (YHKIUN; BBIYUCIATH UHTErpai mo GopMylie
Hrrotona—Jleitbuumna.

Pemate nmpuxiagHble 3a1a4d, B TOM YHCIIE COLMATBbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne KosmuecTBo yacos DJIEKTPOHHbBIE
(uudposbie)
HanmeHoBaHMe pa3/e/ioB U TeM IPOrPpaMMbl Kontpoabubsie IlpakTuyeck
n/ Bcero o0pa3oBaTe/ibHbIE
padoThI ue padboThbl
n pecypcnl
https://fipi.ru/oge/otkrytyy-
1 [loBTOpenune marepuana, U3y4eHHOro B 7-9 kiaccax. 4 1 .
bank-zadaniy-oge
| MHOXeCcTBa PALIMOHAJIBHBIX U IEHCTBUTEIIBHBIX 13 1 https://www.yaklass.ru/p/alg
yyucen. PanyoHanbHbIe ypaBHEHNS M HEPABEHCTBA ebra#program-10-klass
) Oyukuuu U rpaduku. CTeneHs ¢ HelbiM 6 https://www.yaklass.ru/p/alg
IoKasaTrejieM ebra#program-10-klass
3 Apudmernueckuii KOpeHb N—Oi CTETICHH. 16 1 https://www.yaklass.ru/p/alg
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA ebra#program-10-klass
4 ®opmyisl TpuroHomeTpun. Tpuronomerpudeckne 71 ) https://www.yaklass.ru/p/alg
YpaBHEHUSA ebra#program-10-klass
5 I 5 https://www.yaklass.ru/p/alg
OCJIEIOBATENIBHOCTH U IIPOTPECCUU ebratiprogram-10-klass
https://ege.fipi.ru/bank/inde
6 n 606 . 3 1 x.php?proji=E040A72A1A3
OBTOpPEHHE, 0000IICHNE, CHCTEMATU3allNsl 3HAHUI DABA 14C90CY7EOBGEET
DC
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




11 KJIACC

N Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
; (uudposbie)
n/  HaumeHoBaHuUe pa3iesioB M TeM NMPOTrPAMMbI Konrpoabnbie IIpakTuyeck
Bcero o0pa3oBaTte/ibHbIE
n padoThI ue padoThl
pecypchl
Crenenb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarensHas pynkius. [TokazaTenbHble 14 1 hupsi/hvww.yaklass.ru/plalg
ebra#program-11-klass
ypaBHEHUS U HEPABEHCTBA
) Jlorapudmuueckas pynkuus. Jlorapupmudeckue 14 1 https://www.yaklass.ru/p/alg
YpaBHEHHUS U HEPABEHCTBA ebra#program-11-klass
3 Tpuronomerpuyeckue GyHKIUU U UX TpauKu. 10 1 https://www.yaklass.ru/p/alg
TpuroHoMeTpruuecKre HEPABEHCTBA ebra#program-11-klass
N https://www.yaklass.ru/p/alg
4 [IpousBoanas. [IpumeHneHre npou3BOIHOM 23 2 ebrattproeram-1 1-Klass
5 Nuterpain u ero npuMeHeHus 10 1 hupiifon . yaklass.adpialy
ebra#tprogram-11-klass
6 CHCTeMBI ypaBHCHH 12 1 https://www.yaklass.ru/p/alg
ebra#program-11-klass
https://ege.fipi.ru/bank/inde
7 HatypanbHble u 1ienble uncia 7 1 S PIPIIOERASIA LA LA
DABA14C90C97EOB6EE7
DC
https://ege.fipi.ru/bank/inde
8 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUHA 12 1 x.php2proj=BO40ATIATAS
’ ’ DABA14C90C97EOB6EE7
DC
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a, T€OMETPHSL.
Anrebpa v Hadasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIinuoHepHOE 00I11eCTBO
«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mertoauueckue pekomenaanuu kK yaueouuky 1. A.Anumona, FO.M.Konsiruna
denepanpHas paboyasi mporpaMma CpeHero oo1ero 0opa3oBaHus
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.yaklass.ru/p/algebra#program-10-klass AKimacc
https://www.yaklass.ru/p/algebra#program-11-klass SIKnacc
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6
EE7DC OtkpsiThiii 6ank EI'D
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497 AB3784C3FC4CC2024

8DCO OtkpsIThiit 6anK OI'D
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