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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaqbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIAapTa CpenHEero odmero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHU, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMi POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIIEUMBACT OBIAICHHE
KIIFOYEBBIMU KOMIIETEHLUSMHU, COCTABIISIONIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHUS
JUYHOCTH 00YYArOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHadu3a» SBIAETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uid H3y4YeHHs] BCEX ECTECTBEHHO-HAay4YHBIX KYpCOB, a C JIpYyrou
CTOPOHBI, (OPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Yy4Yalluxcs Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH.
B pamkax maHHOTrO Kypca yyaniuecs OBJa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopasi GOpMyIUPYeT CBOM JOCTHXKEHUSI B MAaTeMaTU4YecKoil (popme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS 3aKOHaMH (U3UKH, XUMHH, OWOJIOTUM, TIOHUMAHUS OCHOBHBIX TEHACHIIUN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BATh UX B MOBCEJHEBHOM KU3HU. B TOXKe
BpEeMsl OBJIa/ICHUE aOCTPaKTHBIMU U JIOTMYECKH CTPOTUMHU MAaT€MAaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBAaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKICHMUS,
UCIIONIb30BaTh 0000IleHne W KOHKpETH3aluio, abcTparupoBaHHE U aHAJOTHIo, (OpMHUpPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anreOpbl 1 Hadajl MaTeMaTUYECKOro
aHaJu3a B CTapLIed NIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PELIEHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEl B NpUpOJIe, HayKe U B MCKYCCTBE, C BbLAAIOIIMMHCS MaTeMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obmnamaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOIUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ®W 4epe3 crneuupuky ydueOHON JAESITeNBHOCTH, TpeOyrolel CaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, MPOAODKUTENIbHOW KOHLEHTPAlMM BHUMAaHHUS U  OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHAM3ay» BKIIOYAET CIEeAYIOIINe
coJlepKaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKuMu U rpaduxmm»,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conep)kKaTeIbHO-METOINYECKHE JUHUM W3Y4aroTCsl Ha MPOTSHKEHUHM ABYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr JApyra M IOCTENEHHO HaChIAsCh
HOBBIMH TeMaMH U pa3fenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTHUBHBIM, IOCKOJBKY
oObenuHseT B ce0e coiepKaHuEe HECKOJIbKMX MaTeMaTHYeCKUX JMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKHI aHaIn3, Teopust MHOXKecTB U Jp. [lo Mepe Toro kak y4amuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM allaparoM, y HHUX I[OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTUYEeCKyI0 MOJENb pealbHOMN



CUTYyalluu, NMPHUMEHATh 3HAHUS, IMOJyYEHHbIE B Kypce «Anrebpa M Hadansa MaTeMaTU4ecKOro
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpMYIHMpOBAaHHOW MaTeMaTHYeCKOM 3aqadd, a
3aTeM UHTEPIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.

CogepxxarenpHO-MeTOIMUECKass  JUHUSA  «Yucna W BBIYMCIEHUS» — 3aBEpIIAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIFHBIX HABBIKOB, BKJIIOYAIOLINX B CE0S MCHOJIB30BAHWE PA3JIMYHBIX (OPM 3alUCH
JEMCTBUTEIIPHOIO YHUCJA, YMEHHE pALMOHAIBHO BBIIOJHATh JACHUCTBUS C HHUMH, JElaTh
OPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromecs TMOJYyYalOT HAaBBIKA MPUOIMKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JNEWCTBUH C YWCIaMM, 3alMCaHHBIMH B CTaHIApTHOH ¢opme,
MCII0JIb30BAaHUSl MAaTEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BBIPAKEHUH.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOYy4YeHHs B
CTapuiel IIKoJIe, IIOCKOJIbKY B KaXIOM pas3zesie IporpaMMmbl IPEAYCMOTPEHO pELIECHUE
COOTBETCTBYIOIIUX 3aAa4u. OOy4daromuecs OBIaeBal0T Pa3IMuHbBIMU METOAAMHU PEIICHUS LENbIX,
paLMOHATIBHBIX, UPPALIHOHAIBHBIX, TIOKA3aTEIbHBIX, JOTapU(PMUUECKIX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB M UX cUCTEM. [loayueHHble yMEHUS HUCIONb3YIOTCA MIPU MCCIIEJOBAaHUU
(GYHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJad Ha HaX0XJEHue
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ceOs1 Tarkke (GOpPMHpPOBAHHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LEJbIX, PAlMOHAJIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a Takke
BBIPQXEHUM, coJepKalMX creneHu u jorapudmsl. brarogaps usyudeHuro anreOpanyueckoro
MaTepuaia MPOUCXOIUT JalbHEeHIee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
dbopMamu, TpeaCcCTaBlIeHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HAYKH.

CopnepxaTenpHO-MeToAnYecKast TUHUSA «DYHKIUU U TpaQuUKU» TECHO NEpPEeIuIeTaeTcs C
JPYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 3a1a€T IOCIEJ0BaTEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUMUN AIs
pelieHns 3ajad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM KM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aTom Gosnbiioe
BHUMaHue yjensercss (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, UCCIEOBAaTh TOJMy4YeHHbIE (YHKIHUU, CTPOUTh UX TpaduKH.
Martepuan 3TOH cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHod  (opme:
aHAJUTUYECKOM, Trpadudyeckoil M cioBecHOW. Ero wu3ydeHne crnocoOCTBYET pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMAaTUUYECKUX, TaK U MPUKIIAJHBIX 3aja4, JOCTYIHbBIX 00yJYaromuMcs, y
KOTOPBIX MOSBIISIETCS BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPEAEATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHMSI MaTeMaTHUYeCKUX MOJeJel peaqbHBIX CHUTyallMi, HaXO0XKJIeHUs
HAaWIy4llero peHleHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH DPACIO3HABATH
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOydaromiuecs y3HaAIOT O
BBIJIAIOLIMXCSl pE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaK HayKu, M HX
aBTOpax.



CopepxaTenpHO-METOANYECKAs JTMHUSA «MHOXKECTBa U JOTMKa» B OCHOBHOM ITIOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€0pEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pasleibl MAaTeMATHKUM U €€ TPWIOKECHHWHM, OHU CBS3BIBAIOT DPa3Hble MaTEMaTHYECKHE
JUCLMIUIMHBL B eauHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTUYECKOr0 aHajIM3a» INPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOT0 MOJICIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHU 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOI0 aHajlu3a M HHTEPHpPETAaluu IOJYyYEHHBIX pe3yibTaToB. Takue 3amaHus
BIJICTEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu pemennn peaabHbIX IPAKTHUYECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAONIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs MNPUKIATHBIX 337ad OpraHuszyercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B y4ueOHOM I1aHe Ha M3ydeHHe Kypca aareOpbl U HauaJl MaTeMaTUYeCKOro aHalln3a Ha 6a30BOM

ypoBHe oTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roga ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs pPEHICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciIel 3HaHUU U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHANBHBIC YHcla. ApuMeTHuecKue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOankEéHHble BBIYMCICHUS, IPABUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CranpapTHas Gopma 3alucH JASHCTBUTEIBHOIO UYHUCIIA.
Hcnonb3oBanue moaxofismedl (GopMbl 3amucd  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlelictBus ¢ apudmerndaeckumMu
KOPHSIMHM HaTypaJIbHON CTETICHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIAECTBEHHbIE PE0OpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meron
WHTEPBAJOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHMII M HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3aJad WU 3a/1ad W3
pa3InYHbIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynxnun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IIENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCJIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecCKOHEUHO YOBIBAIOLIEH reoMeTpHUYecKOd MPOrpeccuu.
®dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHuE MPOrpeccCUu Ul PELICHHS PEalbHBIX 3aaad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, onepanuu HajJ MHoxecTBaMu. [[unarpammbl Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aInmapara JUisl OIMCaHUs PEallbHBIX IIPOLIECCOB U SIBJIICHUM, IIPU
pelIeHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensle uncina. [Ipu3Haky 1eNMMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBONCTBA CTEIICHH.

Jlorapudm umcna. JlecATH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXKEHUM, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUMHEHHBIX ypaBHEHMM. PelieHue NpukiIaiHbIX 3a1ad C [OMOLIbIO CHUCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUHN U TpaPUKH

Oynkuus. Ilepuonnmueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHMH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HaunOonbliee ¥ HauMeHblllee 3HAYeHHE (DPYHKLIHUHU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKIUN A8 HCCIEI0BaHMUS MPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIIMU. MeTon MHTEPBAIOB /1J1sl pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerprueckuii u Gpu3NYECKUd CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprumeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAaUMEHBIIETo 3HaYeHUs! YHKLIMU Ha OTpE3KeE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPHUKIAJIHBIX
3ajayax, JAJIs ONpeaesieH!s] CKOPOCTH Mpoliecca, 3aJaHHOro GopMyIIoi uiH rpaukom.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (QgusMueckuil cMeicia. Bblumcienue uHTErpana mo
dbopmyrne Hetorona—JleliOnuna.



IIVTIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yeOHOro mpenmera «MaTeMaTHKa» IOJDKHO OOeCreuyuBaTh JOCTHIKEHHE Ha
yYpOBHE cpelnHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS MporpamMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKkTepU3yTCSL:

['paxxiaHCcKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHUEM O MAaTEMAaTUYECKHX OCHOBAaX
(YHKLMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHHUH, MpPOLENYp TIPakAaHCKOrO OO0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM C UX (QYHKIMSIMU U HA3HAUEHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOMN Ipa)K1aHCKOW MAESHTUYHOCTH, YBaKEHHUS K IPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM MIKOJbI, K HCIIOJb30BaHUIO 3TUX
JIOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax S3KOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'0 MOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUIN HayKU U JEATEIbHOCThIO YUYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIaJa B IOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

OcTeTnyeckoe BOCIUTAHUE!

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHMBOCTHIO K
MaTeMaTUYeCKHUM acleKTaM pa3InYHbIX BUI0B UCKYCCTBA.

Pu3nyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOrO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHAbIXA, peryispHas Quandyeckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NP 3aHATUSX CIOPTUBHO-03/J0OPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
cdepam mpoecCHOHATBHON JIeATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKOW HAIIPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COLMAIBHO-
HSKOHOMUYECKUX IPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OKOJOTMUYECKHMX IpoOJieM; OpHEeHTalued Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTU OKpYXKarouleil cpelpl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:



c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl
YeJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LMBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOM KyJIbTypoWl KaK CpPEJICTBOM I1O3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISTH TMPOEKTHYIO U HCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaThKay
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amenbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUNA MEXIy TOHATHSAMH, (OPMYIUPOBATH OIPEACICHUS MOHATHH;, YCTaHABIUBATh

CYIIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU

MIPOBOAMMOTO aHAJIH3A,;

BOCIIPUHUMATh, (GOPMYIUPOBaTh W MPEOOpPa3OBBIBATh CYXKACHUS: YTBEpPAUTEIbHBIE U

OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,

HAOJIIOJICHUSX W YTBEPKACHHSX; TpeJiaraTh KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH W

MNPOTHUBOPEUHNL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX

YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIHHO JIOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TpsSMble W OT

MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIMIO, TPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXCHHSI U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHuss yueOHOW 3a/ladyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,

BbIOMpaTh HanOoIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble nccnenoBaTenbCKue JICHCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH HWHCTPYMEHT TMO3HaHUS; (HOPMYIHPOBATH

BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIWMBAaThH HCKOMOE W JaHHOE,

dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIMTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICOBAHHUE TI0 YCTAHOBJICHHUIO

OCOOCHHOCTEH MaTeMaTHYeCcKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH

MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITEILHO (pOPMYITUPOBAaTh O0OOIIEHUS M BBIBOABI 1O pe3ylbTaTaM IPOBEIASCHHOTO

HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJOB U

0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro

Pa3BHUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanueii:

BBISBJIATH JACPUIMTH MHOOPMAIMH, JAHHBIX, HEOOXOIMUMBIX IS OTBETAa HA BOIMPOC W JUIA
peIIICHUS 33]1a9H;



BEIOMpaTh ~ WHPOpPMAIMIO U3  HCTOYHHUKOB  PA3IMYHBIX  THUIOB,  aHAIU3HPOBATH,
CHUCTEeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
IPECTaBICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEACTaBIATh €€ B Pa3IU4HbIX (opMmax, WIUTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHBIE Oelicmsus, 00ecneuudarom c@hopmuposanHoCmsy
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

OO61ueHue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SCHO, TOYHO, I'PAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 X0y PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIY4YCHHBIN pe3ybTar;

B xole OOCyXIeHHUs 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1a4ym, BBHICKA3bIBATh HJECH, HAICJICHHbIE Ha MOWUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOopMyIHpOBaTh pa3HOTTIACHS, CBOU BO3PAKEHUS;

OpPEACTaBIATh PE3yJAbTaThl PEIICHHUS 3aJa4yd, OKCIEPUMEHTAa, WCCIECJOBAaHUs, IIPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBUAYyalIbHOW pabOTHI MpHU
pemieHNr y4eOHBIX 3aja4; MPHUHUMATh LEIb COBMECTHOM JIESTENbHOCTH, IUIAHUPOBAThH
OpraHHU3aIMI0 COBMECTHON paboThl, pacmpelenarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIPOIIeCC U Pe3ynbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIC); BBIMNOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JOPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJaJa B OOMIMH MPOIYKT IO
KpUTepUsM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmviCio8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3ajaud, BbIOUpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pelIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTpOJIb:

BJIQ/IETh HABHIKAMHU TO3HABATENHHOW pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMbBIX JEHCTBUU U
MBICIIUTENIBHBIX ~ TPOLIECCOB, MX  pPE3yJbTaTOB; BIaJeTh CIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa pelleHrs MaTeMaTUUeCcKOH 3aauu;

OpeIBUIETh TPYIHOCTH, KOTOpble MOTI'YT BO3HUKHYTh IIpH PpEIIEHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yibTaTa LENU U YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU
HEIOCTHXKEHUS  PE3YyNbTAaTOB  JEATENbHOCTH, HAXOAUTh  OIIMOKY, JlaBaThb  OIICHKY
NPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa W Hadajga MaTeMaTHUYECKOTO aHajln3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeunBaTh JOCTHKEHHE CIETYIOUINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTaTOB:



10 KUIACC

Yucjia ¥ BBIYUCIEHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICMCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, IPOLICHTHI.

BeinonHATe apudmernyeckue ONepaluyd € PANUOHAIBHBIMU M J€HCTBUTEIIbHBIMU
qHCIIaMHU.

BbinonHATe npuOIMKEHHBIE BBIYMCICHUS, MCIONB3YSl IpaBWIa OKPYIJIEHUs, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHSMHU: CTEIIEHb C LEJIBIM IIOKa3aTeleM; cTaHAapTHas (opma 3amnucu
JEMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJSIIYIO (OopMy
3allUCH JCHCTBUTENIBHBIX YMCEN JUIsSl PELICHUs] TPAKTUYECKHUX 3a1a4 U IPEJCTABICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC ¥ TaHITE€HC IIPOU3BOJIBHOTO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI 4 HePaBEeHCTBA

OnepupoBaTh MOHATHAMHU: TOXXIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UppalMOHAIbHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BremonaaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHYECKMX  BBIPAKEHUH W pemIaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BrImonHATh npeoOpazoBaHus IEbIX, PAMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYEeCKUX 3a/1ad U 33134 U3
pas3InYHbIX 00J1acTe HAYKU U pealbHON KU3HH.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHMsI, HEpaBEHCTBA [0 YCIOBHIO 3a/laud, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OrnepupoBaTh NOHATHUSAMU: (PYHKITUS, CITOCOOBI 3aaHusl (DYHKIIMH, 00JIaCTh ONPECICHHS
¥ MHO>KECTBO 3Ha4eHUH (yHKIUH, rpaduK GYyHKINUH, B3AUMHO OOpaTHbIE (DYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUYETHOCTh (DYHKIMH, HYIMH (YHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKIUN A1 peLICHUS] YpaBHEHHH.

Crpouth U yuTaTh rpauku JUHEHHOW (YHKIMH, KBAJPAaTHUHOW (YHKIIMH, CTEIIEHHOMN
(GYHKIMH C LEIbIM TOKa3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN A UCCIETOBaHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHny 3a/1a4y U3 APYTux y4eOHBbIX NMPEAMETOB U PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH.

Hauyana mareMaTH4yeckoro anajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U TeOMeTpHuecKas
IPOrPECCHUHU.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMeTpUYecKasi MpOrpeccusi, cymma
0ecKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MTPOrPECCUH.

3agaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrpeccHil A pelleHus peallbHbIX
3aJa4 NPUKJIAJHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIUH HAJ MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBINM anmapar /il ONUCaHUs pealibHbIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSMU: ONIpeIeTIEHUE, TEOpEMa, CIIEACTBHE, JOKAa3aTeIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

OnepupoBaTh NOHATHSAMM: HATypaJlbHOE, LEJI0€ YHUCIO; MCIIONb30BaTh IIPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEII, PA3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUTEIN I PELICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUAMH: JIoTapU(M YUCIIA, TECATUYHBIC U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[IpumeHsATH CBOICTBa CTENEeHW M TNPEoOpa3oOBaHMs BBIPAKECHUH; ONEPUPOBATH
NOHATHAMM:  II0KA3aTEIbHOE YPAaBHEHHE W  HEPABCHCTBO; pEIIaTb OCHOBHBIE  THIIBI
II0OKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BeinonuATe npeoOpa3oBaHUs BBIPAKEHHMM, COAEpXKALIMX JOrapu(Mbl; ONEPUPOBATH
HNOHATUSAMH: JIOTapU(MHUYECKOE YpaBHEHHWE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
JOrapu(pMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxoauts pemenus npocTenmmnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHHE; UCII0JIb30BATh
CUCTEMY JIMHEHHBIX YPAaBHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxoauts pemieHus npoCcTeNIMX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUHN U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4y, UCCIIENOBATh IIOCTPOECHHBIE MOJAECIH C
MCII0JIb30BaHUEM arlrapaTa ajareopsbl.

DOyHKIUH U rpaduKu

OnepupoBaTh MOHATUSMH: TEpPHOANYECKAas (GYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKLUHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblllee U HAaUMEHblIee 3HAa4eHus (YHKLUHUU Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCeN0BaHus QYHKIUH, 3alaHHON rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  rpaduKH  [OKa3aTeIbHOM,  Jorapupmuyeckod  u
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M MCIOJIb30BaTh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JIMHEHHBIX YypaBHEHUH W
UCIIOJIB30BAaTh UX JJIS PEILICHUS CUCTEMBI TUHEHHBIX YPABHECHUMN.

Hcnonb3oBarhk rpaduku GYHKIHMN AJIS HCCIIETOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCHUILINH.

Hayana maTreMaTH4yecKoro aHajaimsa

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAas  (QYHKUUS;  MPOU3BOAHAS  (DyHKIUM,
HCIIOJIb30BaTh T€OMETPUUYECKUIN U (PU3NUECKHI CMBICI IPOU3BOJHON I PELICHUs 3a]1a4.

HaxonuTh mpou3BOJIHBIE 3JIE€MEHTAPHBIX (YHKUMH, BBIUUCIATH IMPOU3BOJHBIE CYMMBI,
MPOU3BEIECHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh NPOM3BOJAHYIO JJIs  HCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcrnonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWIIYUIIEro PELICHUs B IPUKIIAIHBIX, B
TOM YHCJIE COI[UABbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: MEPBOOOpa3Has MU MHTErpajl; MOHUMATh NEOMETPUYECKUNA U
buznyecKkuit CMbICIT UHTETpaa.

Haxoaute mepBooOpa3Hble 3JI€MEHTAapHbIX (YHKIUI; BRIYUCIATh MHTErpal mo (opmyie
Herorona—Jleiioumnia.

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COLMAIBHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
Xapaxkrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoandecTBo 4acoB
Ne dueKkTpoHHbIE (LM POBbLIE)
HanmeHoBaHue pa3/ieioB H TeM MPOrpaMMbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOXeCTBa pallMOHATILHBIX U JIEHCTBUTEIBHBIX Anrebpa 1 Hayasia MaTeMaTM4YecKoro
1 ymcell. PaninoHanbHble ypaBHEHUS U 14 1 aHanmsa - 10 knacc - Poccuiickas
HEpPaBEHCTBA 3NEKTPOHHaA Wkona (resh.edu.ru)
® o C Anrebpa 1 Hayasia MaTeMaTM4YeCcKoro
HKIUH U rpaduku. CTeneHs ¢ HeIbIM .
2 y p 6 aHasm3a - 10 Kknacc - Poccuiickas
IIOKa3aTejIeEM
3/1eKTPOoHHaA WkKoaa (resh.edu.ru)
. . Anrebpa 1 Hayasia MaTeMaTU4ecKoro
Apudmerndeckuii KOpeHb N—Oi CTETIeHU. "
3 18 1 aHa/sm3a - 10 knacc - Poccuickas
UppanvonanbHble ypaBHEHHS U HEPABEHCTBA
3/IeKTPOHHasA WwKona (resh.edu.ru)
Dopmysl Anrebpa 1 Havyana MaTemaTU4ecKoro
4 TPUTOHOMETpHH. T pUroHOMETpHUUECKHE 22 1 aHanm3sa - 10 knacc - Poccuiickan
YpaBHEHUA 3/1eKTPOHHaA WkKoaa (resh.edu.ru)
Anrebpa 1 Hayasa maTemMaTMyecKoro
5) [TocnenoBaTeabHOCTH ¥ IPOIPECCHH 5 aHanm3a - 10 knacc - Pocecminckas
3/IeKTPOHHasA WwKona (resh.edu.ru)
I 6506 Anrebpa 1 Hayasla MaTeEMaTMYECKoro
OBTOpEHUE, 0000IIEHIE, CHCTEMATA3 AL "
6 P ’ ’ 3 1 aHanm3a - 10 knacc - Poccuiickas
3HAHUU
3/1eKTPOHHaA WkKoaa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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11 KJIACC

KoanuecTBO 4acoB

Ne n/n HanmeHnoBaHue pa3iesioB U TeM K JyekTpoHHbIE (U (POBBIE) 00pa3oBaTeIbHbIE
0 HT bHbBI
NporpaMmabl Bceero onrpoi ¢ pecypcel
padoThI
CreneHb ¢ palliOHAIBHBIM [TOKA3aTEIEM. Anrebpa 1 Hayasla maTemaTMyeckoro aHanamsa - 11
1 [TokazarenbHas pynkuus. [lokazarenapHbie 12 1 KJsiacc - Poccuiickasa 3N1eKTPOHHas WKoJia
ypaBHEHUS U HEPABEHCTBA (resh.edu.ru)
Anrebpa v Ha4yana maTemaTuyecKkoro aHaamsa - 11
Jlorapudmuueckas QyHKITUS. -
2 12 Ks1iacc - Poccuiickasa 3NeKTPoHHasa WKo/a
Jlorapudmuueckue ypaBHeHUs U HEPABEHCTBA
(resh.edu.ru)
Anrebpa v Hayas1la MaTemMmaTMyecKoro aHaamsa - 11
Tpuronomerpuyeckue GyHKIUH U UX "
3 9 1 Knacc - Poccuiickasa 3N1eKTPOHHas WKo/1a
rpaduku. TpuroHOMeTpHUYECKHE HEPABEHCTBA
 (resh.edu.ru)
Anrebpa 1 Hayana maTemaTuyecKkoro aHaamsa - 11
4 [IpousBoaHas. [IpumeneHnne Mpon3BOIHON 24 1 Kaacc - POCCMCKaa 9NeKTPOHHAA WKOoANA
(resh.edu.ru)
Anrebpa v Hayas1la MaTemMmaTUyecKoro aHaamsa - 11
5 WHTerpan u ero npuMeHeHus 9 K/1acc - Poccuiickan aneKkTpoHHas WKoa
 (resh.edu.ru)
Anrebpa 1 Ha4yana maTemaTuyecKkoro aHaamsa - 11
6 CucremMbl ypaBHEHUN 12 1 Kiacc - POccUCKan 3N1EKTPOHHAs LWKoAA
(resh.edu.ru)
Anrebpa v Hayas1la MaTemaTMyecKoro aHaamsa - 11
7 HarypanbHble u niensie yucna 6 Ksacc - Poccuiickasa 3NeKTPOHHasa WKo/a
(resh.edu.ru)
Anrebpa v Hayana maTemaTuMyecKoro aHaamsa - 11
[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT .
8 - 18 2 Knacc - PoccMmncKasa aneKTpoHHas WKoa
3HAHUI
(resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

- AnreOpa 1 Hayayia MateMaTrudeckoro aHaimsa. 10 kimacc: yaeOHUK IS
00111e00pa30BaTENbHBIX YUpEKICHUN: 6a30BbIi 1 mpoduinbHbIi ypoBHH/ FO.M.Konsrum,
M.B. TkaueBa, H.E. ®egoposa, M.U. [llabynun; nox penakiueit A.b. Xwxdyenko. — 3-¢ u3.
— M.: [Ipoceemienue 2020.

- AnreOpa 1 HayaJla MaTeMaTH4eckoro anaimsa. 11 kimacc: yaeOHuK aiis
00111e00pa30BaTEeNbHBIX YUpEKICHUN: 6a30BbIi 1 mpoduibHbIi ypoBHH/ FO.M.Komnsrum,
M.B. TkaueBa, H.E. ®egoposa, M.U. [llabynun; nox penakueit A.b. Xwxdyenko. — 3-¢ u3.
— M.: [Ipoceuienue 2020.

METO/IUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIS

- 3ydenwue anreOpbl 1 HaYa)l MaTeMaTHIeCKoro aHaymsa B 11 kiracce : kH. uist yaurens / H.
E. ®enopona, M. B. TkaueBa. — M. : IIpocBemenue, 2020.

- Anrebpa u Havana maremarudeckoro ananm3a 10—11 kmaccel, Metoaudeckue
pexomennanuu kK yueouuky L. A. Anumona, 10. M. Konsruna, H. E. ®&noposoii u ap.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubaunorexa IIOK https://edsoo.ru/

https://uchi.ru/

https://olymp.academtalant.ru/

https://resh.edu.ru

https://www.yaklass.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

OcHoBHOE 000py0BaHUE:!
Jlocka kitaccHasi 1 MHTepaKkTUBHas Jocka (mporpammuoe obecrieuenue (I10), mpoektop,
KperyieHus B KoMIuIekTe )/ mHTepakTuBHas manens ([10 B komrmiekTe)/ penbcoBas
cHUCTEMa C KJIACCHOM JIOCKOM M MHTepakTUBHOU rmaHenbto (I10 B komIuiekTe)
JloxymeHT-Kamepa
MHoroQyHKIMOHaIbHOE YCTPONHCTBO
Komnreiotep yuurens ¢ nepudepueii (JineH3noHHoe nporpamMMHoe obecrieuenue (I10),
00pa3oBaTeNbHbII KOHTEHT M CHCTEMA 3aIIUTHI OT BPeIOHOCHOM MH(pOopMaru
Tenexka-xpaHuUINIlE HOYyTOYKOB C CUCTEMON MOA3aPSIKH

O6opynoBaHue, MOTyYEHHOE B paMKaxX IPaHTa Mo OCHAIIIEHUIO0 0a30BBIX
0011e00pa30BaTeIbHBIX OPraHU3aUi COBPEMEHHBIMH CPEJICTBAMU O0YUCHUS U BOCITUTAHUS
B ICJIAX ITOBBIIICHUA Ka4y€CTBa 06].L[€FO 06pa30BaH1/151, B TOM YHUCJIC UCPE3 UCITOJIB30BAHUC
ceTeBoil (GopMBbI peasn3aIi 00pa30BaTeIbHBIX MPOTPAMM:

1. NurepaktusHas nanens (11O B kommekre)
2. PenbcoBas cuctema ¢ Ki1acCHOM JOCKOW 1 MHTepakTHUBHOM naHenbio (110 B
KOMILJIEKTE)

3. Hoyt0yk mist yuenuka
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