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IHHOACHUTEJBHASA 3AIIUNCKA

Pabouass mporpamma y4eOHOro kypca «Anredpa W Hadaja MaTeMaTHYECKOro aHaiau3a» 0a30BOro YypOBHSA I
obOyuarommxcst 10 —11 knaccoB paszpaborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOr0 00pa3oBaTENbHOTO CTaHIapTa
cpenHero obOmiero oOpa3oBaHUsA, ¢ y4ETOM COBPEMCHHBIX MHUPOBBIX TPEOOBAHMM, MPEABSIBISICMBIX K MaTCMAaTHUYCCKOMY
00pa3oBaHUIO, U TPATUIIUNA pOCCUUCKOro obOpaszoBanms. Peanmuzammsi mporpaMMbl 0OCCIICUMBACT OBJIAJCHUC KIFOUCBBIMHU
KOMIIETEHLIUSIMH, COCTABJSIOIIMMH OCHOBY JJII CaMOpPa3BUTHUA W  HENPEPHIBHOTO  00pa3oBaHUs, LEIOCTHOCTD
OOLIEKYIBTYPHOTO, JINYHOCTHOTO U MO3HABATENBHOTO PA3BUTHS JIMYHOCTH O0YUYAFOIIHUXCS.

HEJN NU3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHAIN3ay SABJISIETCS] OJTHUM M3 HanOoJiee 3HAYMMbBIX B IPOTPaMMe CTapIIe
IITKOJTBI, TIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CIeunBaeT MHCTPYMEHTAIIbHYIO 023y IS N3YUEHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, @ C JIPYrOl CTOPOHBI, POPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIUICHUE yUallluXCsl Ha YPOBHE, HEOOXOUMOM JIJIsI
OCBOEHUS KypCOB MH(POPMATHKH, OOIIIECTBOZHAHUSI, UCTOPHH, CIOBECHOCTH. B paMKax JaHHOTO Kypca yualluecs OBJIaJIeBAIOT
YHHUBEPCATIHHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIUpYyeT CBOM JOCTHKEHHUS B MATEMAaTUUYECKOH (popme.

Kypc anre6ps! u Hawam MaTeMaTHUECKOTo aHaM3a 3aKJIabIBACT OCHOBY JJIs YCTIENTHOTO OBJIAJACHMS 3aKOHAMH (PU3HKH,
XUMUH, OUOJIOTHH, IOHUMAaHUS OCHOBHBIX TEHACHITHI SKOHOMHUKH M OONICCTBEHHOM XKWU3HH, TTO3BOJISIET OPUEHTHPOBATHCS B
COBpPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOIF30BAaTh UX B IIOBCEIHEBHOM )XH3HU. B TOXe BpeMs
oBJIaJicHUC aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH MaTEMaTHUYCCKMMM KOHCTPYKIHMSIMH DPa3BHBAacT yYMCHHC HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UICTHHHOCTD YTBEPIKIECHHUS, HCIIOIH30BATh 0000TICHHE U KOHKPETH3AINIO, a0CTParnpoBaHue
U aHAJIOTHIO, (POPMUPYET KpeaTHBHOE U KPUTHIECKOE MEINUICHHE. B xoae m3ydeHus anreOpbl W Havajl MaTeMaTHYe€CKOTO
aHaJM3a B CTApIIEH TITKOJE yUaIuecs MoJy9Yar0T HOBBIM OIBIT PEIICHHUS MPUKIAIHBIX 3314, CAMOCTOSITENHHOTO TTOCTPOCHHSI
MAaTCMaTUYCCKUX MOJICIICH PCANbHBIX CHUTYallMd W WHTCPHPETANMM TOJYYCHHBIX PCIICHUM, 3HAKOMSTCS C HMPUMCEPaMHU
MaTCMaTHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJIC, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMHUC MATCMATHICCKUMHU OTKPBITHUSIMU U X
aBTOpaMHU.

Kypc obnanaer 3HaUUTENBHBIM BOCTIUTATENILHBIM MOTEHIIMAIOM, KOTOPBIH peanu3yeTcsl Kak yepe3 yuaeOHbIH Marepual,
cocoOCTBYIOMUN (HOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHMSI, TAK U Yepe3 crennduky yueOHOU NeaTenbHOCTH, TPeOyIomen



CaMOCTOSTCIIBHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIFHOM KOHIICHTPAIMM BHUMAHHS U OTBETCTBCHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocHoBe metomukum oOyueHus anreOpe M HadajaM MaTeMAaTHUYECKOTO aHaju3a JICKHUT JEATEIHbHOCTHBIA TPHHIIHIT
oOyueHus.

Crpykrypa Kypca «Anrebpa W Hayajla MaTEeMaTHYCCKOTO aHAIM3a» BKIIOYACT CICAYIOIIME COJCPKATCIBHO-
Meroauueckue JmHUM: «Yucma u BeraucieHus», «DyHKMM W Tpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHann3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COACPKATETLHO-METOINIECKHUE JTUHIUH U3YUalOTCs Ha
MPOTSHKEHUN JIBYX JIET 00YUEHUS B CTapilieil MKOJIE, ECTECTBEHHO JOMOJHSAS JIPYT APYTra W IMOCTENEHHO HACKINIASCh HOBBIMH
TeMaMH W pasaenamu. JlaHHBIM Kypc SBISETCS WHTETPATUBHBIM, TIOCKOJBKY OOBEAUHSET B ce0€ COAEp’KaHUE HECKOIbKUX
MaTeMaTHUYeCKUX AUCIHMIUINH: anreOpa, TPUTOHOMETPHSI, MAaTeMAaTHIECKII aHalIn3, TEOPUS MHOXKECTB | Jp. [1o Mepe Toro kak
yJamuyecss OBJIQJICBAIOT BCE Oojiee NMUPOKHM MaTEMATHYSCKHM ammapaTtoM, Yy HUX IIOCIeIoBaTelbHO (popMmMupyercs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHIECKYIO MOJIENh PeaIbHON CUTYaIlUN, TPUMEHSATH 3HaHMUSI, TIOJTYICHHBIC B KYpCe
«Anrebpa W Havama MaTEMaTHYECKOTO aHaNIM3a», JUIS PEUICHUS CaMOCTOATEIHLHO CHOPMYIHPOBAHHON MaTEeMaTHYECKOM
3a/1a4yu, a 3aTEM UHTEPIPETUPOBAThH MOYICHHBIN PE3yIIbTaT.

ConepxatenbHO-MeTOMYEeCKas THHUS «Urcna W BBIYMCICHUS 3aBEpIIaeT (OPMHUPOBAHUE HABBIKOB HCIIOIH30BAHUS
JCHCTBUTENBHBIX YHCEN, KOTOpOCe OBLIO HAaYaTO B OCHOBHOW mikoie. B crapmieii mikoie ocoboc BHHUMAaHHC YIEIACTCS
(OPMUPOBAHUIO TIPOYHBIX BBIYMCIHTEIBHBIX HABHIKOB, BKIIIOUAIONIUX B CccOf HCIOIB30BAaHUC PA3IUYHBIX (OPM 3aIucH
JEHUCTBUTEIHLHOTO YHCIIA, YMEHUE PAIMOHATLHO BBIMOIHATH ASHCTBHS ¢ HUMH, JENaTh MPUKHAKY, OLICHWBATH PE3yJbTaT.
OOyuaromuyecss TOMyYar0T HABBIKA MPHOMVKEHHBIX BBIYUCIICHUH, BBIMOJHEHUS MEWCTBUM C YHCJIaMH, 3allICaHHBIMU B
CTaHIapTHOH opMe, HCTIONH30BAHIS MAaTEMaTHICCKUX KOHCTAHT, OIICHUBAHUS YHCIOBBIX BBIPAKECHUH.

JInaus «YpaBHEHUS U HEPABCHCTBA» PCAJU3YCTCS HA MPOTSKCHUU BCero oOy4YeHHs B CTaplIeH IIKOJE, MOCKOJIbKY B
KaKJIOM pas3zieiic MPOTrpaMMBbl IIPEIYyCMOTPEHO PEIICHUE COOTBECTCTRYIOMUX 3a/1ad. O0yuaromuyecs OBIacBaloT pa3InuHbIMU
METOJaMH PEIICHUS TEJIbIX, PAllMOHANBHBIX, UPPAIMOHATBHBIX, TTOKA3aTENIbHBIX, IOTAPU(PMIUECKUX ¥ TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB M WX CHUCTeM. lloJiydeHHBIC YMEHHS HCIOJB3YIOTCS TPH HUCCICIOBAHUU (PYHKIUHA C ITOMOIIBIO
MIPOU3BOHON, PENICHUH MPHUKIATHBIX 33734 W 33/1ad Ha HAXOXKIACHUE HAMOOIBIINX W HAMMEHBITHUX 3HAYEHUH (yHKIUU.
JlanHast comepkaTenbHas JUHUS BKIIOYAaeT B cebs Takke (POpMUpPOBAaHME YMEHHU BBINIOJHATH Pacd€Thl Mo (opmysiam,
npeoOpa3oBaHUs IEJbIX, PAVMOHATLHBIX, WPPAIMOHATBHBIX W TPUTOHOMETPHUYECKUX BBIPAXKEHUH, a TAaKXKe BBIPAXKCHUH,
COJIepKalINX CTeTeHH u jJorapudmel. brarogaps uzydeHuio anredpandeckoro MaTepraia MpOMCXOIUT JallbHEHIIIee pa3BUTHE



ANTOPUTMHYECKOTO ¥ aOCTPAKTHOT'O MBINUICHHS yUaluxcs, (GOpMUPYIOTCS HABBIKH JICTYKTUBHBIX PacCyXICHUM, paObOThI C
CUMBOJBHBIMHU (pOpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEM W 3aBUCHMOCTEH B BHUJAE PABEHCTB U HEPABEHCTB. Auredpa
npemiaraetT 3PGEKTUBHbIE HHCTPYMEHTBHI I PEIIEHUS NPAKTUYECKUX UM E€CTECTBEHHO-HAYyYHBIX 3a7ad, HAriasaHo
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenpHo-Metoudeckas auHuS «ODyHKIMM ¥ TpauKu» TECHO NEPEINICTACTCs C APYTHMH JIMHUSAMH Kypca,
ITOCKOJIBKY B KaKOM-TO CMBICIIE 3aJaET MOCIECAOBATEIBbHOCTh U3yUeHUsI MaTepuana. M3yuenne cTeneHHoH, moKka3aTelbHOu,
norapu(MUYECcKOr 1 TPUTOHOMETPUUECKUX (DYHKIINIA, NX CBOMCTB U Tpa(HKOB, UCMONIb30BaHNUE (DYHKLMNA Il pELIeHHS 3aaa4
U3 IPYTUX y4eOHBIX MPEIMETOB U PEalbHON JKU3HU TECHO CBS3aHO KaK C MAaTEMATUYECKHMM aHAIM30M, TaK U C PELICeHHEM
ypaBHEHUH W HEpaBEeHCTB. lIpu 3TOM OonblIOe BHUMAaHHE YJElseTCs (POPMUPOBAHHMIO YMEHHUS BBIpakaTh (HopMylaMu
3aBUCUMOCTH MEXTY Pa3INIHBIMU BEIHYMHAMH, UCCIICIOBAThH MOIYYeHHBIC (YHKIIUH, CTPOUTH MX rpaduku. Marepuan 3Ton
COJIEPKATENIbHON JINHUM HAIICJIEH Ha Pa3BUTHE YMEHHUH W HAaBBIKOB, TO3BOJSIONIMX BBIPAXKATh 3aBHUCHUMOCTH MEXY
BETMYMHAMHU B Pa3IMUHOM (opMe: aHAIUTHUYECKOW, rpauueckol M cinoBecHOH. Ero m3ydeHwe cnocoOCTBYET pa3BUTHIO
ANTOPUTMUYECKOT'O MBIIIJICHHSI, CTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3ALUHY, UCTIOIb30BAaHUIO aHAIOTUH.

ConepxatenbHas JuHUs «Hauyana MaTreMaTH4YeCKOro aHaidu3a» IMO3BOJISIET CYIIECTBEHHO paCIIMPUTh KpPYr Kak
MAaTE€MaTHUYECKUX, TaK U TPUKIAAHBIX 33/1a4, JOCTYIHBIX 00Y4aIOKUMCs, Y KOTOPBIX MOSBIASIETCS BOZMOXHOCTh UCCIIEI0BAThH
U CTPOUTH rpaduku GYHKIUH, ONIPEACIATh UX HAUOOIBIINE U HAUMCHBIINE 3HAUCHUS, BRIUYUCTIATD TUIOMAAN GUTyp U 00BEMBI
TEJI, HaXOJUTh CKOPOCTU M YCKOpPEHHS mpoleccoB. [laHHas cojep:KaTenbHas JIUHUSA OTKPHIBAET HOBBIE BO3MOKHOCTHU
ITOCTPOCHUS MATEMATHYECKHUX MOJEIIEH PEATIbHBIX CHTYallli, HAXOKICHHUS HAWTYYIIETO PEIUIECHNS B IPUKIIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-OKOHOMHYECKUX, 3aJadax. 3HAaKOMCTBO € OCHOBAaMM MaTE€MAaTHYECKOIO aHajiu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOro, (PopMaNbHO-TOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMCHUN Paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHHUKE M MCcKyccTBe. OOyyaronmecs: y3HalT O BRIIAIONIMXCSA PE3yNIbTaTax, NOJYyUYCHHBIX B
XO0/I€ Pa3BUTHSI MATEMATUKU KaK HayKH, U UX aBTOpax.

ConepxaTenpbHO-MeTOANYECKAs! JIMHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM ITOCBAIIEHA 3JIEMEHTAM TEOPHH MHOXKECTB.
TeopeTuKo-MHOKECTBEHHBIE MPEACTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU W IpeajiaratoT Haubosee
YHUBEPCAJIbHBIA A3bIK, OOBEOWHSIOIIMI BCE pa3Aelbl MaTeMAaTHKUM M €€ NPWUIOKEHUH, OHU CBA3BIBAIOT pa3HbIE
MAaTeMaTUYECKUE AUCLHUIUIMHBI B €AuHOe 1enoe. [103ToMy BaKHO 1aTh BO3MOXKHOCTH LIKOJIBHUKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIHN A3BIK COBPEMEHHOW MATEMATHKHU W UCITOIB30BATh €TI0 JJIS1 BBIPAKEHUS CBOUX MBICIIEH.



B kypce «Anre6pa M Hayanma MAaTeMaTHMYCCKOIO aHAlK3a» MPUCYTCTBYIOT TAaKXE OCHOBBI MAaTEMaTHYECKOTO
MOJEIUPOBaHUS, KOTOPBIE MPU3BaHbI CHOPMHUPOBATH HABBIKH MTOCTPOEHUS MOJIEIEH pealbHbIX CUTYalUi, NCCIEA0BAHUS 3THX
MOJEJIEH ¢ MOMONIBbIO anmnapara aareOpbl 1 MaTEMaTHUYECKOr0 aHAIM3a U MHTEPNPETALNUU NOJIYYEHHBIX pe3yJabTaToB. Takue
3a/1aHUs BIUIETECHBI B KAX/IbIH U3 Pa3/I€J10B 1IPOIPaMMBbl, IIOCKOJIbKY BECH MAaTEpPUaJl Kypca IIIMPOKO UCIIOJIb3YETCS ISl PELIEHUS
OPUKJIAIHBIX 337a49. [Ipu pemieHnn peayibHBIX MPAKTHYCCKUX 3aj7ad ydalluecs pa3BUBAIOT HAOIIOAATCIIBHOCTh, YMCHHE
HaxOJWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIOJIb30BATH AHAJIOTHIO, O000OINATH M KOHKPETU3UPOBATH MPOOJIEMY.
JesTenbHOCTh 0 (POPMUPOBAHHUIO HABBIKOB PEILICHNS IPUKIAJAHBIX 33/1a4 OPTaHrU3yeTCs B MPOLIECCE U3YUEHUS BCEX TEM Kypca
«Aunredpa U Hayala MaTeMaTHYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOoM mnane Ha M3yueHue Kypca anre0psl 1 Hadain MaTeMaTHIeCKoro aHainmu3a Ha 0a30BOM YPOBHE OTBOAMTCS 2 Yaca B
Henento B 10 kitacce u 3 yaca B Hesento B 11 knacce, Bcero 3a Ba rojga o0ydenus — 170 yacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KIIACC

Yucia ¥ BHIYMCTICHHA

Panmonanesabic dmciia. OOBIKHOBEHHBIC W JCCATHYHBIC JIPOOM, MPOICHTHI, OCCKOHCYHBIC IICPHOJAMYCCKUC JIPOOH.
Apudmerryeckue ornepanuy ¢ paroHalbHBIMU YHCIAMH, IIPeoOpa30BaHus YUCIIOBBIX BhIpakeHUl. [Ipumenenue apobeii u
IIPOLICHTOB U1l PELICHUS IIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PCAJIBHON KA3HHU.

JleiicTBUTENBHBIE YKcia. PalmoHaNbHbIE U UppalMOHANbHBIE YKcaa. ApU(pMeTHIECKHE ONepallii C JEHCTBUTEILHBIMU
yuciamu. [Ipubnrk€HHbIE BEIUMCIIEHUS, TPaBUiIa OKPYIJICHUs, TPUKUJIKA U OIIEHKA pe3yJIbTaTa BEIUNCIEHUH.

Crenens ¢ nensiM nokasareneMm. CtangaptHas Gopma 3anmucu AeCTBUTENRHOTO yKcna. Mcnons3oBaHue moaxoasiei
(hopMbI 3anKcH ACHCTBUTENBHBIX YUCEI AT PELUICHHS MPAKTUYECKUX 33/1a4 U MPEICTaBICHUS TaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM cTeneHu. JleicTBUS ¢ apupMETUUECKMMHU KOPHIMHU HAaTYpaIbHOU CTEMEHH.

CuHycC, KOCHHYC ¥ TAHT'€HC YMCIOBOTO apTyMeHTa. ApKCHHYC, apKKOCUHYC, ApKTAHTEHC YHUCIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE TPEOOPA3OBAHUS.

[IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYJIIBI.

YpaBHCHUE, KOPCHb ypaBHECHUS. HepaBeHCTBO, pellicHHe HEpaBeHCTBA. MeTon UHTEPBaoB.

Pemenue nensix U JpoOHO-PaLOHANIBHBIX YPABHEHUIN 1 HEPABEHCTB.

Pemenne nppauMoHaIbHBIX YPABHEHUU U HEPABEHCTB.

Pemienne TpUrOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIIEHUI0 MAaTEMAaTUUECKUX 3a/ay UM 3a/1ad U3 pa3IMuHbIX 00JacTeil HayKu U
PCAIBHOM KU3HMU.

DyHKIUHA U TPapuKH

@yHKIMA, crocoObl 3aaanus GpyHKuuu. ['padux pyHkunu. Bzaumuo oOpaTHble PyHKIIMH.

O6nacts onpeaesieHus U MHOKeCTBO 3HaueHui GpyHkiuu. Hymm gpyskmuu. [IpoMexxkyTku 3HaKONOCTOSIHCTBA. YETHBIE U
HEYETHBIC (PYHKITNH.



CrenenHas (yHKIMS ¢ HATYypaJbHBIM U II€JIbIM Hoka3ateneM. EE cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-0i
CTETICHU.

TpuronoMerpruueckasi OKpy>XKHOCTh, OTIPEJIeIEHUE TPUTOHOMETPUUECKUX (DYHKIIUIA YUCTIOBOTO apryMeEHTa.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 33JJaHUS TTOCIICIOBATEILHOCTEH. MOHOTOHHBIC TIOCIICA0BATCIILHOCTH.

ApudmeTrnyeckass 1 reomeTpudeckas nporpeccud. beckoHeuHO yObIBaroias reoMerpuueckas nporpeccus. Cymma
OECKOHEUHO YOBIBaIOIIEH reoMeTpuieckoil nporpeccuu. @opmylia CIOKHBIX MPOLECHTOB. Mcrnoap30BaHUEe MPOrpeccuu st
pELICHUS PEeANIbHBIX 33Ja4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTUKA

MHOXkeCTBO, Oonepaluu HaJa MHoxecTBamu. J[uarpammel Ditnepa—BenHa. [IprMeHeHnEe TE€OPETUKO-MHOXKECTBEHHOTO
ammnapara Jijisi OITUCAHUS pealIbHbIX MPOIIECCOB U SIBJIICHUM, MPU PENICHUHN 3aa4 U3 JPYTUX YUeOHBIX TPEIMETOR.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KJIACC

Yuciia 1 BHIYMCTIEHUS

Harypanbublie u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenens ¢ pallMOHAJIBHBIM ITOKa3aTesieM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecATHYHBIE U HATypaJIbHbIC JOTapU(MBI.

YpaBHeHNs U HepaBeHCTBA

IIpeoOpa3zoBaHue BbIpAKEHUH, COAEPKALUX JIOTapU(PMBI.

ITpeoOpa3oBaHue BbIpaXKEHUI, COAEPIKAINUX CTENEHU C PALIMOHAIBHBIM OKA3aTENIEM.
IIpuMeps! TPUTOHOMETPHUECKUX HEPABEHCTB.

Iloka3zaTesbHBIC YPaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS] U HEPABEHCTBA.

CucTeMbl TMHENHBIX YpaBHEHHUH. PellleHne NPUKIaaHbIX 33144 ¢ TOMOLIBIO CUCTEMBI JINHEHHBIX YPABHEHUIA.
CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHeHHEe ypaBHCHHM, CHCTEM M HEPABCHCTB K PCUICHUIO MAaTEMATUYCCKUX 3a]1a4 U 3aJlay U3 pa3IMYHbIX 00JacTel
HAYKHU U PEABHOMN KU3HHU.

DyHKUMH U TpapuKH

Oynkus. [lepuogndeckue QyHxiuu. [IpomexxyTku MOHOTOHHOCTH (ByHKIMM. MakcMMyMbl 1 MUHUMYMBI (DYHKITHH.
Hawnbospiiee 1 HauMeHbIEe 3HaYCHUE (DYHKITUHU Ha IPOMEIKYTKE.

Tpuronomerpuyeckne PyHKIUH, UX CBOMNCTBA U TPa(UKH.

ITokazaTenbHas u jorapudmuueckas GyHKUHAN, UX CBOMCTBA U rpauKH.

Ucnons3oBanue rpa@ukoB GyHKLUMHA 1715 pellieHNs YPaBHEHUH U JIMHEMHBIX CUCTEM.

Hcnonbk3oBanue rpagukoB QyHKIUN 1151 HCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBhIE BO3HUKAIOT MPHU PEIICHUN
3a7a4 U3 IpYrux yueOHbIX MPEAMETOB U pealbHON KU3HH.

Hauvana MaTeMaTH4eCcKOro aHajamsa

HenpepsiBable pyHKIIMH. MeTOa UHTEPBATIOB JJI PEIIEHUS HEPABEHCTB.

[IpousBoanas ¢pynkuun. ['eomerpudecknii 1 GU3HIECKUN CMBICT TPOU3BOAHOM.

[IponsBogHble 3MeMeHTapHbIX (PyHKUMNA. DOPMYNBI HAXOXKACHHA MPOU3BOJAHON CyMMBbI, MPOMU3BEACHHUS M YACTHOTO
GyHKIHA.

[IpuMeHeHne TPOU3BOIHON K UCCIe0BaHUIO (PYHKIIUNA HA MOHOTOHHOCTD U AKCTpeMyMBl. HaxokneHne HanOobIero u
HAUMCHBIIIETO 3HAUCHUS (PYHKIIUU Ha OTpe3Ke.

[IpuMeHeHre MPOU3BOIHOM /1J1s1 HAXO0XKIEHNS HAWITYYILET0 PEeIEeHNs B TPUKIAAHBIX 3a/1a4ax, 715 OIpeIeTeHus CKOPOCTH
npolLecca, 3a1aHHOTO (POPMYJIION UITH TPAPUKOM.

ITepBoo6pasHas. Tabmuiia neprooOpas3HBIX.

Huterpai, ero reomeTpudeckuil 1 puzndecKuii cMbici. Beruucienue unterpaia mo ¢gopmyiie Hetorona—Jleitbnunia.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBocHue y‘l€6HOF0 mpcamMcTa «MartemaTuka» JOJDKHO o0ecneynBaTh AJOCTHAKCHHC Ha YPOBHC CpPCOHCTO O6IHGFO
O6p&30BaHI/IH CIACAYIOIHUX JUIHOCTHBIX, MCTAIIPCIMCTHBIX H ITPCIMCTHBIX 06p330BaTeJII>HBIX PC3YJIBTATOB!:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTpaMMbl yueOHOro peaMmeTa «MaTeMaTrika» XapakTepU3yTCs:

I'paxxpaHckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMK OOYYalOIIerocss KaK aKTMBHOI'O M OTBETCTBEHHOTO UYi€HA POCCHHCKOIO
o01ecTBa, MPEICTaBIeHHEM 0 MAaTeMaTHYECKUX OCHOBaX (PYHKITMOHHPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUM, MPOLETYP
rpaXIaHCKOTO o0IllecTBa (BBIOOPHI, OMPOCHI M IIp.), YMEHHUEM B3aUMOJICHCTBOBAThL C COIMATBLHBIMA MWHCTUTyTaMU B
COOTBETCTBUH C UX (PYHKIIMSIMU U HA3HAUECHUEM.

[TaTproTHYECKOE BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUCKON TPaKAAHCKONW MASHTHYHOCTH, YBAKEHHUS K MPOILIOMY M HACTOAIIEMY POCCHUCKOU
MAaTEMATHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHUAM POCCUUCKUX MAaTEMATHKOB U POCCHMCKOM MaTeMaTHYECKOW IIKOJBI,
K UCIIOJIb30BAHUIO ATHX JOCTIKCHUH B APYTUX HayKaxX, TEXHOJIOTHUAX, chepax IKOHOMUKHU.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JTyXOBHBIX [IEHHOCTEN pOCCHIICKOTr0 Hapoaa; c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSA, 3THUECKOTO
MOBEAECHHUSI, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JTIOCTIXKCHUU HAYKU U AEATEIIbHOCTHIO YUYEHOT0; OCO3HAHUEM JINYHOTO
BKJa/1a B MOCTPOCHHUE YCTOMUUBOTO OYIYIIETO.

DCTETUYCCKOC BOCIIMTAHUC!

ACTCTUYCCKUM OTHOIICHHEM K MHpPY, BKJIIOYas SCTCTUKY MAaTCMaTHYCCKHX 3aKOHOMCPHOCTCH, OOBCKTOB, 3ajad,
pELICHUN, PACCYKICHUIN; BOCIPUMMUYHBOCTHI0 K MATEMATHUYECKUM ACTIEKTaM Pa3JIMYHBIX BUOB HCKYCCTBA.

DOU3NYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMCHHS IPUMCHATh MaTeMaTHYSCKHE 3HAHUS B MHTEpPEcax 3J0pOBOro M Oe30macHOro odpasza
’KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO (3J0pOBOE ITUTaHHUE, COATaHCUPOBAHHBIN PEXKUM 3aHATHH M OTIbIXA,



peryispHas (usznueckas aKTHUBHOCTB); (PH3HYCCKOTO COBCPIICHCTBOBAHHUSA, MPHU 3aHATHAX CIHOPTUBHO-030POBUTEIHHOMN
JIeATEILHOCTRIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IICHHOCTH TPYIOJIHO0HS, MHTEPECOM K Pa3u4HbIM chepaM npodecCHOHATBHOM
NCATCIIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOM W €€ IPWIOKCHHSIMH, YMCHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OyyIici
npodeccuy U Peaau30BbIBATh COOCTBEHHBIE >KU3HEHHBIC ILUIaHbl; TOTOBHOCTHIO W CIOCOOHOCTHIO K MAaTeMaTHYECKOMY
00pa30BaHUI0 U CaMOOOpPA30BAHUI0 HA MPOTSKEHUM BCEM JKU3HM, TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU
MPAKTAYECKUX 3a7a4 MAaTEMATUYECKOW HATPABJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAaHHE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, IOHUMAaHHUEM BIUSHUS COLMAIBLHO-DPKOHOMHYECKUX MPOIIECCOB Ha
COCTOSTHUE TIPUPOJIHON U COIUATIBHON CPE/Ibl, OCO3HAHUEM II00AILHOTO XapakTepa IKOJOTUUECKUX MPoOJieM; OpUeHTaINEH
Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM /ISl PEICHUS 3a/1ad B 00JIaCTU OKPYIKAIOIIEH cpe/ibl, IJIaHUPOBAHUSI TOCTYMKOB U
OLICHKM HX BO3MOJKHBIX MTOCIICICTBUM AJIS1 OKPYKAIOIIEN CPEIBL.

[lenHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHPOBAHHOCTHIO MUPOBO33PEHNS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOM
MIPaKTUKU, TOHUMaHUEM MaTEMaTHUCCKON HayKH Kak cepbl UYEIOBCUCCKOMN NCSITEILHOCTH, 3TANOB €€ pa3BUTHS U 3HAUUMOCTH
JUIS Pa3BUTHS IMBUIN3AIIUM; OBJIAJCHHUCM SI3BIKOM MAaTCMAaTHKHM M MAaTCMAaTHYCCKOU KYyJIbTypPOM KaK CpPEJCTBOM ITO3HAHUS
MHPA; TOTOBHOCTHIO OCYIIECTBISATh MPOCKTHYIO U HCCIAEA0BATENBCKYIO JEATENLHOCTh HHANBUAYAIbLHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertamnpeMeTHBIC PE3yJIbTaThl OCBOCHUS TMPOTPAMMBI  yueOHOTO mpeaMera «MaremaTHKa» XapaKTepU3YIOTCS
OBJIAJICHUCM YHUBCPCAJIBHBIMU HOZHAGAMETbHBIMU OCUCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelCMEUIMU,
VHUBEPCANbHIMU PE2YIAMUBHBLMU OeUCMEUAMU.

1) Vuueepcanvnvie noznasamenvuvle Oeticmsus, obecneyusarom Qopmuposanue 6Aa308biX KOZHUMUBHBIX NPOUECCOos,
obyuarowuxcs (0ceoeHue Memooo8 NOZHAHUSL OKPYIHCAIOWe20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCIe008ameNbCKUX Onepayul,
yMmeHul pabomams ¢ ungopmayueti).

ba3oBbie nornueckue AEUCTBUS:



BBISIBISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MTPU3HAKUM MATEMAaTUYECKUX OOBEKTOB, MOHSATUH, OTHOIICHUH MEXKIY
MOHATUSAMHU;, (POPMYNHPOBATH OMpPEACICHUs TOHATHN; YCTAaHABIWBATH CYIIECTBEHHBIM TPH3HAK KIacCU(pUKAIINH,
OCHOBAHUS JJTs1 000OIICHNS ¥ CPaBHEHUS, KPUTEPUN TTPOBOIMMOTO aHAJIN3a;

BOCIIPHHUMATh, (DOPMYJIUPOBATE M IIPCOOPA3ZOBHIBATE CYXKJICHUS: YTBEPJIUTCIBHBIC H OTPUIIATCIBHBIC, CIUHUYIHBIC,
Y4aCTHBIC U OOIIMC; YCIIOBHEIE;

BBISIBJIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJICHUAX H
YTBEPKICHUSIX; TIpeAJIaraTh KPUTEPHH JIJIsI BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHNI;

JienaTh BBIBOJABI C WCHOJb30BAaHHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKITIOUCHHH,
YMO3aKJIFOYECHUH 10 aHAJIOTHH;

MPOBOJIUTHh CAMOCTOSITENHPHO JIOKA3aTeNIbCTBA MATEMAaTHUYECKUX YTBEPKIECHUW (NIpSMbIE W OT TMPOTHBHOTO),
BBICTPAaWBaTh apTryMEHTAINIO, MMPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYKJICHUS U
BEIBOJIBI

BBIOMPATH CTMOCO0 pemeHns y4eOHON 3amadn (CpaBHUBATH HECKOJBKO BAapHWAHTOB PEIIeHUs, BhIOMpaTh Haubosee
MTOIX OIS ¢ yIETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHCB).

bazoBnie HCCIICAOBATCILCKUC I[CﬁCTBPIHZ

HCII0JIB30BaTh BOIIPOCH KaK HMCCIICAOBATCIBCKII HHCTPYMCHT IIO3HAHUS, (POPMYIHPOBATH BOIPOCH, (PHKCHPYIOIIHUC
IIPOTUBOPEYHE, MPOOJICMYy, YCTaHABIMBAThH MCKOMOC H JIaHHOE, (DOPMHpPOBATH THUIIOTE3Y, apTyMCHTHPOBATh CBOIO
MTO3UITHIO, MHCHUE;

MPOBOJIUTH CaMOCTOSITENIBHO CIITAHUPOBAHHBIA HKCIIEPUMEHT, HCCJICNOBAHWE IO YCTAHOBICHUIO OCOOCHHOCTEU
MaTEMaTHICCKOTO OOBEKTa, SBJICHHUSA, IIPOIlecca, BBHIABICHHIO 3aBHCHUMOCTCH MEXKIY OOBEKTaMHM, SBICHUSIMH,
IIPOLICCCaMU;

CaMOCTOATCIBHO (opMyiIupoBaTh OOOOIICHHMS H BBIBOABI 110 PE3yjIbTaTaM IIPOBCICHHOTO HAOIIOACHUA,
UCCIICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTATOB, BEIBOJIOB U 0000IIICHHI;

MPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE TPOIIECCA, a TAKXKE BBIJIBUTATh TPEIMOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

PaboTa ¢ uapopmanmeii:

BBISBJISITH AeULIMTHI MHPOPMAIUMH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOMPOC U JJISI PEILICHUS 3a/1auu;



e BBIOMpaTh HHPOpMAIIMIO U3 MCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U
HHTEPIPETUPOBATH HHGOPMAITHIO Pa3TUIHBIX BUIOB U (OPM TIPEICTABIICHHUS,

e CTPYKTYypHUPOBATh HH(MOPMAITUIO, IPEACTABIIATH €€ B pa3INYHBIX (hopMax, WLTFOCTPUPOBATH Tpadudecky;

e OIICHUBATHh HAIEKHOCTh HHOOPMALIMH 110 CAMOCTOATEIIBHO CHOPMYITUPOBAHHBIM KPUTCPHSIM.

2) Ynueepcanvnvie KOMMyHUKamug@Hbvle Oelicmsus, o00ecneyusaiom CcEOPMUPOSBAHHOCMb COYUAIBHBIX HABLIKOG

00YyUaAOUUXCHL.

OO0uieHue:

e BOCIPUHUMATH U (HOPMYJUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBHUSMH W TIENSIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaxX, 1aBaTh MOSCHEHHS MO XONy PEIICHUS
3a/1a4u, KOMMEHTHPOBATh MOJTYYCHHBIN PE3yIbTaT;

e B XOJic OOCYXJEHUS 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJAaeMOM TEMBI, TPOOIEMBI, peliacMoi 3a/1adw,
BBICKA3bIBaTh WJICH, HAICJCHHBIC Ha TIOUCK PEIICHUS; COMOCTABIATH CBOW CYXJICHUS C CYXICHUSIMHU JIPYTHX
VYaCTHHKOB JHMANora, OOHAPYXKHUBATh Pa3IWYME W CXOJICTBO TMO3HIMH; B KOPPEKTHOU (dopme (GopmMymupoBaTh
pa3HOTIACHsI, CBOU BO3PAKEHUS;

e TPEACTABIATH PE3YyJLTATHI PEIICHUS 3aJauM, SKCIICPUMEHTA, UCCICNOBAHUS, MMPOEKTA; CAMOCTOSATEIHLHO BBIOUPATh
dbopMaT BBEICTYIUICHHUS ¢ YUETOM 3a71a4 IIPE3CHTAIlUU U OCOOCHHOCTEH ay TUTOPHH.

CoTpyAHHYECTBO:

e TOHWMATH U WCIOJH30BATh MPEUMYIIECTBA KOMAHIHONW ¥ MHAWBUAYAJTLHOW pabOTHl NMPH pElICHUH YUeOHBIX 3a7ad;
MPUHUMATH 11€JTb COBMECTHOW NEATEeILHOCTH, TUTAHUPOBATH OPTAHU3AIIUI0 COBMECTHOM pabOThI, paCIIPEAEIIsATh BUIBI
paboT, ToroBapUBAThCs, OOCYKIATh MIPOIECC U PE3YJIbTAT PabOTHI; 0000111aTh MHEHUS HECKOJIBKHUX JIIO/ICH;

e Y4YacTBOBATh B IPYIIIOBKIX hopMax paboThl (06CyKaIeHUS, 0OMCH MHCHHH, «MO3TOBBIC IITYPMBI» M HHBIC); BHIIOTHATH
CBOIO YacTh pabOTHI U KOOPJUHUPOBATH CBOU JICHCTBUS C IPYTMMHU WICHAMH KOMAaH/Ibl; OIICHUBATh KAYCCTBO CBOCTO
BKJIaJIa B OOIIUI TIPOYKT TIO KPUTEPUSIM, C(POPMYITUPOBAHHBIM YUYACTHUKAMH B3aNMOICHCTBHSI.

3) Vuusepcanvnvie pezynamuensle oeticmaus, obecneuusarom QopMupoBanue CMviCI08bIX YCMAHOBOK U JHCUSHEHHbIX

HABBIKOB TUUHOCHIU.

Camoopranuzanusi:

COCTaBJISITh TIJIaH, aJTOPUTM pENICHUS 3a7ad¥, BBEIOMPATh CMOCOO peNIeHUS ¢ y4E€TOM HMEIONIUXCS PECypCoOB H
COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTHPOBAThH i KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ YIETOM HOBOIM HH(MOPMAIIHH.



CaMOKOHTPOJIb:

e BJAQJACTh HABBHIKAMHU IIO3HABATEILHON pePIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUH U MBICIUTENIBHBIX
MPOLIECCOB, UX PE3YILTATOB; BIAACTh CIOCOOAMHU CaMOIMPOBEPKHU, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYCCKOH 3aJ1a4H;

e [PEABUIETH TPYIHOCTH, KOTOPBIE MOT'YT BO3ZHUKHYTh [IPH PELICHUU 331a4K, BHOCUTh KOPPEKTUBBI B JICATEIIbHOCTh HA
OCHOBE HOBBLIX OOCTOSITENILCTB, TaHHBIX, HAWJICHHBIX OIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEIU U YCIOBUSIM, OOBSICHATH MPUYUHBI TOCTHKEHUSI WIH HEJOCTUXKEHUS
pE3YJIbTATOB JIESITEILHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenne yaeOHOTO Kypca «Anredpa u Havajaa MaTeMaTHYECKOTO aHAIIM3a» Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHus
JIOJIKHO 00ECIIEUNBATh JJOCTUKEHHUE CIEIYIONUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

10 KJJACC

Yuciia v BBIYUCICHUSA

OneprpoBaTh MOHATHSAMHA: PAMIMOHATHLHOE U JEHCTBUTEIHLHOE YUCIIO0, OOBIKHOBEHHAS U ICCATHYHAS JIPOOB, TIPOIISHTHI.

BoimonusaTs apudmeTnieckue onepannu ¢ parioHATLHBIMU U IEHCTBUTEIILHBIMU YUCTAMI.

BoBITTONHATE NIpUOIMKEHHBIC BBIYMCIICHMS, UCIIONIB3Ysl MIpaBUila OKPYTJICHUS, JeiaTh MIPUKUIKY U OICHKY pe3yibTaTa
BBIYUCIICHUN.

OniepupoBaTh NOHATHAMU: CTCTICHB C IIETBIM MTOKa3aTeNIeM; CTaHIapTHas popMa 3anuCH ICHCTBUTEILHOTO YHCia, KOPCHD
HaTypajdbHON CTENEHHU; HUCMIOJIb30BaTh MOAXOJAILYI0 (POpMYy 3amUCH ACHCTBUTENIBHBIX YHUCEN JJIs1 PEIICHUS MPaAKTUYECKUX
3a7a4 ¥ NMPEICTABICHUS JaHHBIX.

OrnepupoBath MOHATUSIMU: CUHYC, KOCUHYC Y TAHI'€HC [IPOU3BOJIBLHOIO YIJIA; UCII0JIB30BATh 3aIUCh IIPOU3BOJILHOIO yIiia
4yepe3 oOpaTHBIC TPUTOHOMETPUYECKHUE (PYHKITHH.

YpaBHeHHs 1 HEPABEHCTBA



OnepupoBaTh MOHATHUSMU: TOXKJECTBO, YPABHECHUE, HEPABCHCTRBO; 11€J10€, pallMOHATIBFHOE, UPPAIIMOHATIEHOE YPaBHCHUC,
HEPAaBEHCTBO; TPUTOHOMETPHUUYECKOE YPABHEHHUE;

BrimonHsaTe peoOpa3zoBaHusl TPUTOHOMETPHUUECKUX BLIPAXKEHUH 1 peliaTh TPUTOHOMETPUUIECKUE YPaBHEHMUS.

BeimtonasaTh ipeoOpazoBaHus NEIBIX, PAIMOHAIBHBIX U HPPAIMOHAIBHBIX BRIPAXKCHUM U PEIIaTh OCHOBHBIC THITHI 1ICIIBIX,
palMOHAIBHBIX ¥ HPPAITHOHAIIBHBIX YPABHCHUN 1 HCPABCHCTB.

[TpuMeHsTh ypaBHEHHS 1 HEPABEHCTBA UI PEIICHUS MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3 pa3InyHbIX 001acTell HAyKu U
pEATBHOM KU3HMU.

MonenrpoBaTh peaabHbIE CUTYAIlHH Ha A3bIKE aareOphl, COCTABISITh BRIPAKEHNS, YpPaBHEHHU S, HEPABEHCTBA IO YCIOBUIO
3aJ1a4M, UCCIIEIOBATh MOCTPOSHHBIE MOJCIHU C UCIIOIb30BAHMEM arapaTa aareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHSAMH: (DYHKIIMS, cocoObl 3aiaHus (GYHKIUH, OOJACTh OMpPEIETICHUS W MHOXECTBO 3HAYCHUH
¢GbyHkimu, rpaguk GyHKIIMM, B3aUMHO 00OpaTHBIE PYHKIMH.

OnepupoBath NOHATHIMH: YETHOCTb U HEUETHOCTD (DYHKUMH, HYJIM (DYHKLIHH, IPOMEXKYTKH 3HAKOMTOCTOSHCTBA.

Ucnonb3oBath rpaduky GyHKIMHA 715 peIISHUs YPaBHEHUH.

CTpouTh ¥ YUTaTh rpaduKy TUHEHHON PYHKIMH, KBAAPATHUHON QYHKLINN, CTEIEHHON (PYHKIINU C LIETTBIM TOKA3aTEIeM.

Hcnonb3oBath rpaduku GyHKUUA I UCCICAOBAHUS IPOIIECCOB M 3aBUCUMOCTEH IPH pEIICHUU 3a7ad U3 JPYrux
y4eOHBIX IIPCAMETOB U peaIbHOM KMU3HU; BRIPaXKaTh (hOPMYJIaMH 3aBUCUMOCTH MEXK]Ty BCIIHUUHAMH.

Hauyana matemaTnyeckoro aHajausa

OnepupoBath MOHATHIMU: MOCIEIOBATENLHOCTD, apru(pMeTHUECKAsA U TEOMETPUYECKAs TIPOTPECCHH.

OniepupoBaTh MOHATUAMH: OCCKOHEUHO YOBIBAIOIIAsl TeOMETpHUYecKasi Mporpeccusi, cymMmma OCCKOHEUHO YyOBIBarOIICH
TCOMETPUYECCKOMN IIPOTPECCUU.

3aj1aBaTh MOCJIECI0BATEIBHOCTH PA3JIMYHBIMH CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MMPOTPECCUI AJIA PELICHUS pealibHbIX 3a/1a4 MPUKIAAHOTO XapaKTepa.

MHoxecTBa M JIOTUKA

OnepupoBath NOHATHAMH: MHOXECTBO, OIl€paIlMH HaJ MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JIjs ONMCaHHs pealbHbIX IMPOLECCOB W SIBJICHUN, MPU PEUICHUU
3a]1a4 U3 IPYTUX yueOHBIX MPEAMETOB.

OnepupoBath NOHATUAMHU: ONPEEIIEHNE, TEOPEMA, CIEICTBHUE, 10KA3aTEIbCTRO.



11 KUITACC

Yuciia u BBIYMCTCHAS

OneprpoBaTh NOHATUSAMH: HATYPAIBHOE, LEJIOE YUCIIO; UCIIOJIB30BATh MPU3HAKK JETUMOCTH LIEJbIX YUCEN, PA3I0KEHHUE
YKCJIA HA [IPOCTHIE MHOXKUTEIIH JJIs1 PELIEHUS 33a4.

OnepupoBarh [IOHATUEM: CTEIIEHb C PALMOHAJIBHBIM 110KA3aTEIIEM.

OnepupoBarhb NOHATHIMMU: JIOrapu(pM YUCIIa, ACCITUYHBIC U HATYpaJIbHbIC JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpuMeHSTH CBOKCTBA CTENEHHU IS TPeoOpa30BaHus BbIPAKEHUIN; OMEpUPOBATH MOHATHAMU: NMOKA3ATENBHOE YPAaBHEHUE
Y HEPABEHCTBO; PELIaTh OCHOBHBIE THUIIbl IOKA3aTEIbHbBIX YPABHEHUI U HEPABEHCTB.

BeinmonHaTe npeoOpa3oBaHusl BBIPAXKEHUH, COJAEPKALIUX JIOTapU(pMBbL, OMEPUPOBATH MOHATHUSAMU: JIOTAPUPMHUUECKOE
ypaBHEHUE U HEPABEHCTBO; pEUIaTh OCHOBHBIE TUITBI TOTApU(MUYECKHX YPABHEHUIN U HEPABEHCTB.

Haxonuts penenus npocTelmMX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBath NOHATHUAMU: CUCTEMA JIMHENHBIX YPABHEHUN U €€ pEIICHHUE; HCIIOIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN
JUTSL pELIEHUS TPaKTUYECKHUX 3a]1ay.

HaxoauTe pemenus NpoCcTENIINX CUCTEM U COBOKYITHOCTEN PALITMOHAIBHBIX YPAaBHEHUU U HEPABEHCTB.

MonenupoBaTh peajlbHble CUTYallU Ha SI3bIKE alNreOpbl, COCTABIIATh BBIPAXKCHUS, YPaBHEHHI, HEPABCHCTBA U CUCTEMBI
II0 YCIIOBUIO 3aJJaul, UCCIIEOBATh IOCTPOCHHBIE MOJIEIIU C UCIIOJIb30BaHUEM amlapaTa aareOpsl.

DOYyHKIUHN U TPAPUKHU

OnepupoBarth MNOHATUAMH: MEPUOANYECKAS (PYHKLUSA, NPOMEKYTKM MOHOTOHHOCTHM (DYHKLIHMH, TOYKH SKCTpeMyMa
¢GbyHKUMH, HAaKOObIlIee U HAUMEHbLIEE 3HaAYeHNs (PYHKLHHA Ha TPOMEKYTKE; UCIOIB30BATh UX ISl UCCIAEA0BaHUS (DYHKIIUH,
3aJ1aHHOM TpadUuKOM.

OnepupoBath MOHATUSAMU: TpaUKU IOKA3aTCIBHOM, JIOrapU(PMUICCKON U TPUTOHOMETPUUCCKHUX (hYHKIINUN; H300pakaTh
UX Ha KOOPAMHATHOM MIOCKOCTH U HUCIIONb30BATH Il pELIEHUS] YPABHEHHM U HEPABEHCTB.

N300paxxkaTh Ha KOOPAMHATHOM MIIOCKOCTHU T'papUKy TUHEHHBIX YPABHEHUN U UCTIONB30BATh UX JUISl PELIEHUS CUCTEMBI
JINHEVHBIX YPABHEHUH.

Hcnonbe3oBathk rpaduku QyHKUMN A1 UCCIEOBAHMSI IPOLIECCOB M 3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCIHUILINH.



Hayajia MaTeMaTH4YeCKOI0 aHAIM3a

OnepupoBaTh MNOHATHUSIMHM: HENPEPBIBHAS (PYHKUHS; NPOWU3BOAHAS (YHKIMH; HCIOJB30BaTh T'€OMETPUUYECKHH H
(bu3nUeCcKuii CMBICI TPOU3BOAHOM JUIsl pELIEHUS 3a/1a4.

HaxoauTts 1pOM3BOJHBIE 3JIEMEHTAPHBIX (PYHKIM, BBIYUCIIATH IIPOU3BOAHBIC CYMMBI, IIPOM3BEICHUS, YACTHOIO
(O YHKIUH.

Hcnonb30BaTh TPOU3BOAHYIO JUJISl UCCIIEA0BAHUSA (DYHKIIMM HA MOHOTOHHOCTB M AKCTPEMYMBI, IPUMEHSATH PE3yJIbTAThI
HCCIIEI0BAHMS K TOCTPOEHHUIO TPAPUKOB.

Hcnons30BaTh NMPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUIIErO pELICHUs B MPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
JKOHOMUYECKHX, 3a7a4ax.

OnepupoBarh NOHATHIMH: IEPBOOOPA3HASI U HHTErPal; MOHUMATh T€OMETPUUECKUI 1 (PU3NUECKUl CMBICT MHTETpaa.

Haxonuts nepBooOpa3HbIe 2IeMEHTAPHBIX (DYHKIMH; BEIUUCIATH HHTErpal no popmyiie HerotoHa—JIeloHuna.

PemiaTe mpuKIagHbIE 3a7aud, B TOM YHCJE COIMAIBHO-)KOHOMHYECKOTO W (PU3MYECKOrO XapakTepa, CpeiCTBaMH
MaTEMaTU4YECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
11 KUITACC

KoauvecTBo 4acoB JNeKTPOHHBbIE
Ne HaumMeHoBaHUe pa3gesioB U TeM (undposble)
Kontpoabnele | IlpakTH4eckne
n/n NporpaMMbl Bcero o0pa3oBaTelibHbIE
padoTBI padoThI
pecypcnl
1 [ToBTOpEHME. 4 1
BXx0o1HOH KOHTPOJIb.
CreneHb ¢ palMOHAILHBIM I10Ka3aTEJIEM.
2 [TokazatensHas ¢hyHkums. [lokazaTeapHbIe 12 1 bubmmorexa [IOK
YHIHIL https://m.edsoo.rw/f1 1c4afd
ypaBHEHUS M HEpaBEHCTBA
Jlorapudpmuueckas pyHkius.
pu¢ byniw bubmmoteka [JOK
3 Jlorapudpmuueckue ypaBHEHHS U 12 ,
https://m.edsoo.ru/f11c4atd
HEPaBEHCTBA
TpuronomeTpuieckue GyHKIIMH U UX
4 r paq:)mcn T EI]“OHOMCTq)IjquKI/IC 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11cdatd
HEpaBEHCTBA
bubmmnoteka [JOK
5 IT T 7 24 1
i SR OIS el RS Sl S SEDAO https://m.edsoo.ru/f11c4afd
bubmmnoteka [JOK
6 14 9
LR 0O R S https://m.edsoo.ru/f11c4afd
bubnmnotexa [JOK
7 C 7 12 1
HCTEMET ypasHeHH https://m.edsoo.ru/f11c4atd
bubmmotexa [JOK
8 H 6
] e e https://m.edsoo.ru/f11c4atd
9 ITosTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 14 ) bubnmnotexa [JOK
3HAHUI https://m.edsoo.ru/f11c4atd
OBUIEE KOJIMYECTBO YACOB IIO IITPOI'PAMME 102 7 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

11 KIIACC

Koan4ectBo vacos JNeKTPOHHbIE
- Hara
Ne uudgposbie
Tema ypoka Kontponsn | IlpakTnyeck | H3YyYeHH
n/n Bcero o0pa3oBaTelbHbIE
ple padoTel | He padoThl A
pecypcnl
) IToBTOpeHne MaTepuana, n3ydeHHoro B 10 )
KJlacce.
IloBTOpeHHe Marepuana, u3yueHHoro B 10
2 KJlacce. 1
[loBTOpeHNe MaTepuana, u3ydeHHoro B 10
3 KJlacce. 1
4 BxopHas koHTponbHas pabora. 1 1
bu6mmnorexa [JOK
5 Crenens ¢ pallHOHATBHBIM MOKa3aTeIeM 1
https://m.edsoo.ru/a52939b3
but6mmnorexa [JOK
6 CrolicTBa cTeeHN 1
https://m.edsoo.ru/ff601408
7 [IpeobOpazopanne BBIpaXeHNH, CONCPKAITHX : bubmmnoreka LJOK
pallMOHAJIBHBIE CTENIEHN https://m,edsoo.ru/3d87¢248
Q [IpeoGpazoBaHue BEIpaXEeHHH, colepiKalinX 1 bubmotexa [TOK
palOHAJIBHBIE CTENEHU https://m.edsoo.ru/343c6b64
9 TTpeoOpazoranne BEIpakeHWH, cofepKalnx . bu6mnorexa [JOK
palOHAILHEIE CTETIEHN https://m.edsoo.ru/4064d354
10 IToxazaTennHbBIE ypaBHEHHS M HEPABEHCTBA 1 bubmmorexa [IOK
yp P https://m.edsoo.ru/be76320¢
buomnotexa [TOK

11

TToxazaTensHEIE YPaBHCHUSA U HCPABCHCTBA

https://m.edsoo.ru/3d408009



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009

bu6nmnorexa [JOK

12 IToxazaTenbHBIE ypaBHEHHS U HEPABEHCTBA hitps://m.cedsoo.rwbd5 e
13 IToxazaTenbHBIE ypaBHEHHS U HEPABEHCTBA brbmorexa HOK
https://m.edsoo.ru/cebf10c6
14 [lokazaTenbHble ypaBHEHHUS U HEPABEHCTBA brommorexa [TOK
https://m.edsoo0.ru/536de727
15 [ToxazaTensHas GyHKIHS, € CBOWCTBA H bubmmnoreka [JOK
rpaduk https://m.edsoo.ru/85bc8132
KonTponbHas pabota no Teme "CTeneHs ¢
16 PaIMOHAILHEIM MOKa3aTeNEM. bu6nmnorexa [JOK
[TokazatensHas ¢hyHkums. [lokazaTeapHbIe https://m.edsoo.ru/58e8e2{2
YpaBHEHHUS M HEpaBEHCTBA"
bu6mmnorexa [JOK
17 Jlorapudm mmcra https://m.edsoo.ru/3e3230d4
but6mmnorexa [JOK
18 JlecaTuuHble U HaTypalbHbIe TOrapuQpMBbl
bttps://m.edsoo.ru/Tea72162
19 [Ipeobpazopanne BBRIpaXeHHH, CONCPKAITIX bubmmnoreka LJOK
Jorapugmsl bttps://m.edsoo.ru/dad8154¢
20 ITpeoOpazorante BEIpaXkeHWH, cofepKainx bubnnorexa [JOK
JoraprudMeI https://m.edsoo.ru/4beff03b
21 TTpeoGpazoranne BEIpakeHNH, cofepKainx bubmmorteka LIOK
JoraprudMe https://m.edsoo.ru/fel1892d
” [IpeoOpazoBaHue BoIpaKEHUH, COAECPIKAILMX bubnnorexa [JOK
norapugmsi https://m.edsoo.ru/fadb8aas
oy JlorapudmMudeckne ypaBHEHHS H bubmotexa [TOK
HEpaBEHCTBA https://m.edsoo.ru/3034724¢
24 JlorapudmMuveckre ypaBHEHHS H bubmmnoreka LJOK

HepaBeHCTBa

https://m.edsoo.ru/712ac2d9



https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9

25 Jlorapupmuueckue ypaBHEHUS U bubimoreka LIOK
HepaBEHCTBA https://m.edsoo.ru/9e3{4bc9
26 Jlorapupmuueckue ypaBHEHUS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclcfb
7 JlorapudMudeckas GyHKIHS, ¢€ CBOHCTBA U bubmmnoreka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
)% Jlorapupmuueckas GpyHKLHUS, €€ CBONCTBA U bubsmoreka LIOK
rpaduk https://m.eds00.ru/9d102051
79 Tpuronomerpuyeckue GyHKINH, UX bubmmoreka LIOK
CBOMCTBA U rpapuKu https://m.edsoo.ru/beeff646
30 Tpuronomerpuueckne GyHKINH, HX bubnnoreka LJOK
CBOMCTBa U rpadpukH https://m.edsoo.ru/d2e4601b
31 Tpuronomerpuyeckue GyHKIHH, UX bubimoreka LIOK
CBOMCTBa U rpadpuKH https://m.edsoo.ru/ba9da96d
0 Tpuronomerpuyeckue GyHKINH, UX bu6mmoreka LIOK
CBOICTBA M TpadHkn https://m.edsoo.ru/24ab3¢c53
33 ITpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTR bubmmorexa LIOK
https://m.edsoo.ru/5272b9%al
34 [TpuMepsl TPUTOHOMETPUYECKHUX HEPAREHCTR bubmmorexa LIOK
https://m.edso00.ru/0c837397
35 ITpuMepsl TPUTOHOMETPUYECKUX HEPAREHCTR bEomegeka HOK
https://m.edsoo.ru/e6e1901{
36 ITpuMepsl TPUTOHOMETPUYECKHUX HEPAREHCTR brbmmorexa [TOK
https://m.edsoo.ru/01903¢75
KonTponsHas paboTa o Teme
"JlorapupmMnueckast GpyHKLINS.
37 Horapiqinqecxne yq;ZBHCHI/Iﬂ " bEbImoTeRa HOK

HepaBeHcTBa. TpUroHoMeTpuieckue
GYHKLUUHU B HX

https://m.edsoo.ru/10130727



https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727

rpaduxu. TpuroHomerpuieckue

HepaBeHcTBa"
bubmmnoreka LJOK
3% Henpephisibie pysiuims hnp_s;//m,edsoiumosbfwd
39 Metoa MHTEPBAJIOB )i PELLIECHUS bubimoreka LIOK
HEPaBEHCTB https://m.edso0.ru/6db0b423
40 MeTo HHTEpPBAIOB AJIS PEIICHUS bubmmnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubmmnoreka LJOK
41 lponsgonnas pynxunn https://m.edsog)_.[ru/073 lad3d
bubmmnoreka LJOK
N Hpouspoauast by https:_//m.ed_soil.ru/nsddéos
43 ['eoMmeTpruecknii © PU3HIECKHH CMBICT bubmmnoreka LJOK
MTPOM3BOTHOM https://m.edsoo.ru/6¢8d361{t
44 ['eomeTpruecknii 1 PU3HUECCKHH CMBICT bubmmnoreka LJOK
TPOU3BOTHOM https://m.edsoo.ru/a413eca9
. bubnnorexa [JOK
45 ITpon3BoaHbIE PIEMEHTAPHBIX (PYHKIINH hitps://m.c dsocI)_.[ru 16755005
46 [IpousBoHbIE PNEeMEHTAPHBIX (PYHKIIHH ngj;jzlfiiggﬁ dab3odh
47 [Tpon3zBroHas CyMMBI, TPOU3RENCHMS, bu6nnorexa [JOK
YacTHOTO (YHKIUI https://m.edsoo.ru/c12a0552
43 ITpon3zBoHAS CYMMBI, MPOU3BEICHNS, bubmmnoreka LJOK
YaCTHOTO (PyHKIIMH https://m.edso0.ru/d598{201
49 [IponzBoHas CyMMbl, IPOU3BENCHHUS, bubmmoreka LIOK
4acTHOIoO (pyHKIUMH https://m.edsoo.ru/1de34d4d
ITpmMeHeHe TPON3BOTHON K
50 HCCIeI0BaHNIO (YHKIUI HA MOHOTOHHOCTh audogcia HOK

U DKCTPEMYMBI

https://m.edsoo.ru/17af2d{9



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9

[IpumeHeHue npou3BOAHOM K

51 HccleIoBaHNI0 (GYHKIMI Ha MOHOTOHHOCTh bubamorexa LIOK
A YHKI https://m.edsoo.ru/a8caSad4
U SKCTPEMYMBI
[IpumeHeHue npou3BOAHON K
. bu6nmnorexa [JOK
52 HCCIeIOBaHNIO PYHKIUI HA MOHOTOHHOCTh
https://m.edsoo.ru/0b411edd
U IKCTPEMYMBI
[IpumeHeHue npoU3BOAHOM K
53 UCCIIEI0OBaHMIO (PYHKLMI HA MOHOTOHHOCTD buommorexa [TOK
A YHKH https://m.edsoo.ru/caf9bd2f
U IKCTPEMYMBI
54 HaxoxaeHne HauboIbIIero 1 HauMEeHBIIETO bubmmnoreka LJOK
3HaYCHHS PYHKIIMH Ha OTPE3Ke https://m.edsoo.ru/fac78t05
55 HaxoxneHue HanGoJIbILIErO U HAUMMEHBILETO bu6nmnorexa [JOK
3HaYCHHS PYHKIIMH Ha OTPe3Ke https://m.edsoo.ru/fbba8act
56 HaxoxneHue HanOoJIbILIErO U HAMMEHBILETO bu6mmnorexa [JOK
3Ha4eHHUs PYHKLIUHU HA OTPE3KE https://m.edsoo.ru/cffcb7e5
57 HaxoxaeHne HauOoIbIIero 1 HauMEHBIIETO bubmmnoreka LJOK
3HaueHUs PYHKINH Ha OTpe3Ke https://m.edso00.ru/d9469916
58 HaxoxeHne HanboIbIIero W HANMEHBITIETO bubmorexa [TOK
3HaueHUs PYHKINH Ha OTpe3Ke https://m.edsoo.ru/ad15000¢
59 Haxoxaene HanboIIbIIero 1 HAaWMEHBIITETo bubmnotexa [JOK
3HaueHUs PYHKINN Ha OTpeske https://m.edsoo.ru/86adcbfd
IIpnMeHeHHE TPONU3BOIHON IS
HaxO0’/ICHUS HAWJTYILEro pelieHus B
bu6mmorexa [JOK
60 MPUKIAJAHBIX 3a4a4aX, U1 OIPEAEIEHUS
. https://m.edsoo.ru/13205d80
CKOPOCTH TIpoIlecca, 3aJaHHOTO POPMYITOH
W rpadpukoM
61 KonrponbHas padora no reme bubnnorexa [JOK

"[IpousBoaHas. lIpumeHeHne npon3BoAHON"

https://m.edsoo.ru/f8ed5199



https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
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bu6nmnorexa [JOK

62 [TepBooOpasnas. Tabnuia mepBooOpa3HBIX hitps:/m.edsoo.ru/d777edfs

bubmmnoreka [JOK
63 [TepBooOpasnas. Tabnuia neppBooOpa3HBIX hitos://m.c dsoclfru 13063697h

64 HHTerpai, reoMeTpuiIecKuil 1 GH3NIECKUH bubmmnoreka [JOK
CMBICIT HHTETpaia https://m.edsoo0.ru/391272c9

65 WuTerpan, reoMmeTpuideckuil U pu3nyeckuit bubimoreka LIOK
CMBICIT HHTETpaa https://m.edsoo.ru/d359{b5f

66 WuTerpan, reoMeTpuyuecKuil U pu3nIecKuit bu6mmoreka LIOK
CMBICJI HHTErpajia https://m.edsoo.ru/07eb464b

67 Brruncnenue mHTErpaa mo popmyire bubnmnoreka LJOK
Herorona—Jleitbania https://m.edsoo.ru/b9b225¢3

68 Brluncnenue unrerpania no gpopmyie bubmmnoreka LJOK
Herorona—Jleitbuuua https://m.edsoo.ru/b800deb4

69 Briuncnenue unrerpania no ¢popmyiie bubmmnoreka LJOK
Hrrotona—Jleiibania https://m.edsoo.ru/f5eed075

70 Brruncnenue uHTerpania mno gpopmyie bubmorexa [TOK
HeroTona—JleitOHuia https://m.edsoo.ru/41da431a

71 CucTteMBbl TMHEHHBIX YpaBHEHUH ouomvozeta HOK
https://m.edsoo.ru/b648235a

72 CucTteMBbl TMHEHHBIX YpaBHEHUH Bubmioreta LTOK
https://m.edsoo.ru/5ab83864

7 PeuieHne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO bu6nnoreka [JOK
CUCTEMBI JIMHEHHBIX YPABHEHUN https://m.edsoo.ru/a4d65ees

74 Pemenne mpukiiaaHeIX 3a7a4 ¢ TOMOIIBIO buomnotexa [IJOK
CHUCTEMBI INHEWHBIX YPAaBHEHNUH https://m.edsoo.ru/aa5962el

75 Cucrembl U COBOKYITHOCTH LIEJIBIX, bubmmoreka [LIOK

PAUOHAIIBHBIX, HPPALIHOHAJIIBHEBIX,

https://m.edso0.ru/48190472



https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
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MOKa3aTeNbHbBIX, JorapupMuieckux
YpaBHEHHUH U HEPABEHCTB

CucTeMbl U COBOKYITHOCTH LIENbIX,
pPaLMOHAIBHBIX, HPPALIUOHAIBHBIX,

bu6mmnorexa [JOK

76 MOKa3aTeNbHbBIX, JorapupMuieckux https://m.edsoo.ru/2dbd3859
YPaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,
PALMOHAIBHBIX, UPPALUOHAIBHBIX, bubmmoreka [TOK

77 MOKa3aTeNbHbBIX, JOrapupMuieckux https://m.edsoo.ru/7ab8d17e
YPaBHEHUH U HEPABEHCTB
CHcTeMBl U COBOKYITHOCTH LIEIIBIX,

Q PALMOHAIBHBIX, UPPALUOHAIBHBIX, bubmmoreka LIOK

! MOKa3aTeNbHbBIX, JorapupMuieckux https://m.edsoo.ru/81cccfe9
YPaBHEHUH U HEPABEHCTB

79 Hcrnons3oBanue rpadukoB pyHKIUN IS bubmnotexa [JOK
pELIEHNs YpaBHEHHH U CUCTEM https://m.eds00.ru/039949bf

20 Ucnonw3oBanne rpadukoB pyHKINI 11 bubmorexa [TOK
peLIEHNs YpaBHEHHUH U CUCTEM https://m.edsoo.ru/a7d95t79
ITpMeHeHNe ypaBHEHNWH, clcTeM U

. HEpaBEeHCTB K pelIeHNIoO MaTeMaTHIecKHX bubmmoreka LJOK
3a/a4 ¥ 3a71a4 W3 Pa3IuIHBIX o0JacTei https://m.edsoo.ru/ca878deb
HayKW W pealbHOM KH3HU

) KonTtponsras pabota o Teme "UHTerpan n bubnmnoreka LJOK
ero npuMeHeHns. CHcTeMBbl ypaBHEHUH" https://m.edsoo.ru/471¢735b

23 HarypanbHble 1 Lienble 4YUCIIa B 3a1a4axX U3 bubnnorexa [JOK
peanbHOM JKU3HU https://m.edsoo.ru/3cee 1327

%4 HarypanbHele 1 1lenble Uicia B 3a1a4ax u3 bubnnoreka [JOK

pEATLHON KU3HU

https://m.edsoo.ru/a35al31d



https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
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HarypanbHbie U Lenble ynchia B 3aa4ax U3 bubimoreka LIOK
85 .
peaTbHOM KM3HU https://m.edsoo.ru/ef10c4£9
86 [IpH3HaKu OENTMMOCTH LEbIX YUCEI bubmmorexa [IOK
https://m.edsoo.ru/51696a67
87 [IpH3HaKy AETUMOCTH LENBIX YHCel bubamorexa LIOK
https://m.edsoo.ru/fab8 1c0e
88 [IpH3HaKy AETUMOCTH LENBIX YHCel bubamorexa LIOK
https://m.edsoo.ru/ef2c6e43
29 [ToBTOpEeHHE, 0600IIEHNE, CHCTEMATH3 AL bub6mmnorexa [JOK
3HaHUH. Y paBHEHUS https://m.edsoo.ru/0312c8¢c
90 [loBTOpeHue, 06001IeHNE, CHCTEMATH3ALUS bu6mmnorexa [JOK
3HAHUH. Y paBHEHHUS https://m.edsoo.ru/247d2fe7
91 [ToBTOpEeHHE, 0600IIEHNE, CHCTEMATH3AIIH bu6mmnorexa [JOK
3HaHWH. Y paBHEHUS https://m.edsoo.ru/e8b87729
9 [ToBTOpEeHME, 0OOOIIEHNE, CHCTEMATH3 AL bu6nnorexa [JOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 ITosTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL bu6mmnorexa [JOK
3HaHnil. HepaBreHcTra https://m.edsoo.ru/19304aba
94 [ToBTOpEeHHE, 0600IIEHNE, CHCTEMATH3 AL bu6mmnorexa [JOK
3HaHui. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
95 ITosTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL bu6mnotexa [JOK
3HaHW#. CHCTeMBl YpaBHEHHI https://m.edsoo.ru/a20b8adc
96 ITosTOpeHME, 0000IIEHNE, CHCTEMATH3 AL bu6mmorexa [JOK
3HaHWi. CHcTeMBl YpaBHEHWI https://m.edsoo.ru/a012476d
97 [loBTOpeHue, 06001IeHNE, CHCTEMATH3ALUS bu6mmnorexa [JOK
3HaHUH. DyHKIMH https://m.eds00.ru/d620¢191
08 ITosTOpeHME, 0000IIEHNE, CHCTEMATH3 AL buomnotexa [TOK

3HaHUH. OyHKUMHU

https://m.edsoo.ru/7017196f



https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
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https://m.edsoo.ru/7017196f

bu6nmnorexa [JOK

%9 Hroroas KOKTpoTbHAA padoTa ! https://m.edsoo.ru/513¢9889
100 Htoropas xoHTpoIbHasA paboTa 1 brbmorexa HOK
https://m.edso00.ru/2276973 _
O06o00611eHne, cucTeMaTH3allus 3HaHUH 3a
bu6mmnorexa [JOK
101 Kypc anreOpel 1 Hadall MAaTEMAaTHIECKOTO 1
https://m.edsoo.ru/3330f7ef
aHanmmza 10-11 xmaccoB
O06o00611eHne, cucTeMaTH3allus 3HaHUH 3a
bu6mmnorexa [JOK
102 Kypc anreOpsl 1 Hadall MAaTEeMAaTHIECKOTO 1
https://m.edsoo.ru/cead345e
aHanmmza 10-11 xmaccoB
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

ITPOT'PAMMBbI
10 KJIACC
Kon IIpoBepsiemMble IpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/ibHOIl MPOrpaMMbl CpeIHero o01mero
NMpoBepsIeMoOro
o0pa3zoBaHus
pe3yabTarTa
1 Unca ¥ BEIYHUCIICHUS
1.1 OnepupoBaTh MOHATHIMH: palliOHATLHOE U ASHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS U IeCATUUHAS APOOb, MPOLIEHTHI
1.2 BrimonHsaTs apudpMeTHiIeckie oNepaliy ¢ palliOHATbHBIMUA U ASHCTBUTEILHBIMU YHCIAMU
13 BeITOTHATE MpUOMMKEHHBIE BBHIUUCICHHS, UCTIONB3YS MpaBWila OKPYTJIEHUs, JelaTh MPUKUIKY U OIEHKY pe3yibTaTa
. BBIUMCIICHUH
OnepupoBaTh MOHATHIMH: CTENIEHD C LEIBIM ITOKa3aTelleM, cTaHIapTHas ¢popMa 3aliCcH IeHCTBUTENLHOTO YHcia, KOPEHb
1.4 HATYpaJbHOM CTENeHHN; UCTIONB30BaTh MOAXOAIYIO GOPMY 3aITiCH AeHCTBUTENBHBIX YHCEN [T pEIIeHUS TPakKTHIeCKIX
3a/la4 U Mpe/ICTABICHHS JaHHBIX
s OnepupoBaTh MOHATHSIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO yIila; UCTIONB30BaTh 3allMCh MPON3BOIBHOTO yIia
' yepes oOpaTHBIE TPUTOHOMeTpUUeckie PyHKIMH
2 VYpaBHEHUS U HEpaBEHCTBA
51 OnepupoBaTh MOHATHAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, Ile]loe, palliOHAILHOE, HppallMOHAILHOE YpaBHEHHE,
' HEpaBEeHCTBO, TPUTOHOMETpHYECKOE YpaBHEHUE
2.2 BrimonHsaTs mpeobpazoBaHUs TPUTOHOMETPHUUECKIX BhIpaXXEHUI U peliaTh TPUTOHOMETPUUIECKHE YpaBHEHHS




BrmoaaTs HpCO6pa30BaHI/I}I IEJIBIX, pPAIUOHAIIBHBIX U HPPALIHMOHAIIBHBIX BLIpa)KCHI/Iﬁ " pelllaTh OCHOBHBIC THUIIBI LCJIBIX,

>3 PaLMOHATBHBIX U MPPALMOHANBHBIX YPaBHEHUH U HEPABEHCTB

Y IIpuMeHATs ypaBHEHMSI U HEPABEHCTBA [UIS pellleHUs] MaTeMaTHUYEeCKUX 3a7ad M 3a/1a4 M3 Pa3IMIHbIX oOJacTel Hayku U
' peaTbHOM KU3HU

55 MogenupoBaTh peallbHbIe CUTYAIlMH Ha S3bIKE alNreOphl, COCTABIATh BRIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCIOBHIO
' 3aJ]a4uH, HCCIIEOBATh MOCTPOESHHBIE MOJETH ¢ UCTIONb30BaHUEM amnmapaTa aireopbl
3 OyHKIMH U Tpaduku

11 OmnepupoBaTh MOHATHUAMH: (YHKLIHMSA, CIOCOOBI 3aJaHMs (PYHKLUUH, OONacTh ONpEAENEeHHUS U MHOXKECTBO 3HAUECHUH
' byHKIMH, rpadpuK GYHKINH, B3aUMHO 0OpaTHBIE PYHKIMH

32 OnepupoBaTh NOHATHUAMH: HETHOCTb M HEUETHOCTD (PYHKLMH, HYJIN (PYHKLNH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA

33 Hcnonb3oBate rpadgpuky GyHKIMH 1T peLIeHNsT ypaBHEHUH

34 CTpouTb 1 UNTaTh rpaiKu THHEHHOHN (PYHKIINH, KBaAPATUUHON (HYHKIMH, CTEIEHHOH (PYHKINM ¢ LeTBIM IoKa3aTeneM

15 Hcnonb3oBate rpa¢puku GpyHKUMI U1 McCIEeJOBaHUS TPOLECCOB M 3aBUCHMOCTEH TNpH PELIeHMH 3a1ad U3 JAPYTHX
' Y4eOHBIX IPEAMETOB U PEANBbHOM KU3HH, BEIpaXXaTh (OopMyTaMU 3aBUCHMOCTH MEXY BETUUMHAMHU
4 Havanma maremaTn4eckoro aHaamsa

4.1 OnepupoBaTh NOHATHAMH: MOCIEN0BATEIBLHOCTD, apH(pMeTHUECKAs U TeOMEeTpHIecKas IPOrpeccui

42 OmnepupoBaTh NMOHATHAMHU: OECKOHEUHO YOBIBaloIlash reoMeTpHuecKas MporpeccHs, cyMMa OecKOHEHHO yObIBarolei
' TeOMETPHUECKON TIPOTpecCHi

43 3anaBaTh MOCIEIOBATENBHOCTH PA3IMIHBIMU CIIOCOOAMU

4.4 Hcnonb30BaTh CBOMCTBA MOCAENOBATEILHOCTEH U MPOTPECCHI TSl PEIIEHUS peallbHBIX 3a/1ad MPUKJIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKA

5.1 OnepupoBaTh NOHATHAMH: MHOKECTBO, ONIEPAIIM HaJl MHOXKECTBAMH




55 Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapart [T OMHUCAHUS pealibHBIX MPOLIECCOB U ABJICHUH, TPH PEIIeHNH 3aa4
' U3 APYTHX yUeOHBIX MPeIMETOB
53 OneprpoBaTh MOHATHAMH: OIIPENEICHHIE, TEOPEMA, CIENCTBUE, 10KA3aTEIbCTBO
11 KUTACC
Kog N "
IIpoBepsiemMble IpeaMeTHBIE pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oomero
NPoOBepSIeMOro
o0pa3zoBaHus
pe3yJabTara
1 Umncna ¥ BEIYHCIEHUS
. OneprpoBaTh MOHATHAMHU: HaTypalIbHOE, LIEN0e YU CII0; HCTIONB30BaTh MPU3HAKU IETUMOCTH LIENbIX YHCEN, Pa3IoKeHNe
' qHcia Ha MPOCThle MHOXKHUTENH [UTS PELISHUS 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTETIEHb C PAllMOHATBHBIM TTOKa3aTeleM
1.3 OnepupoBaTh TOHATHAMM: JOrapu(M Uicia, JeCATHIHbIE U HaTypalbHbIE JOTapH(pMBbI
2 VYpaBHEHUS U HEpaBEHCTBA
51 IIpuMeHATH CBOHCTBA CTETIEHH [T PeoOpa3oBaHMsl BEIpasKeHHI, ONIepUpOBaTh MOHATHSAMHU: TIOKa3aTeNbHOE ypaBHEHHE
' 1 HEPABEHCTBO; PellIaTh OCHOBHBIE THIIBI MTOKA3aTENbHBIX YPAaBHEHUH U HEPABEHCTB
57 BeInonHATE npeobpazoBaHysl BBIPRKEHUH, cOAEpKaIUX JOrapH(pMBl; ONEepUpOBaTh MOHATHAMU: JIorapupMuieckoe
' ypaBHEHHE U HEPABEHCTBO; PeLlIaTh OCHOBHBIE THIIBI JOrapu(pMHUUECKUX YpaBHEHUH U HEPaBEHCTB
23 HaxonnTs pemeHus NpocTeHIINX TPUTOHOMETPHIECKUX HEPABEHCTB
Y OnepupoBaTh MOHATHAMH: CHCTeMa JIMHEHHBIX YpaBHEHMH M €€ pelleHHe; MCIONb30BaTh CHUCTEMY JIMHEHHBIX
' YpaBHEHMH JJIS peIIeHUs MPAaKTHUECKUX 3aa4
2.5 Haxonuts pemeHns mpocTeNIINX CHCTEM U COBOKYITHOCTEH PallHOHAIBHBIX YPaBHEHUH U HEPABEHCTB




MO,Z[CJ'II/IPOBaTB PEAJILHBIC CUTYAallUN Ha A3BIKE aJ'IFC6pLI, COCTAaBJIATH BBIPAXKCHHUA, YPABHCHU A, HEPABCHCTBA U CUCTEMBI

20 IO YCTIOBHIO 33J1aul, HCCIIE0OBATh TIOCTPOCHHBIE MOJIENTH C NCTIOIB30BAHUEM allllapaTa alreopsl

3 OyHKIMH U Tpaduku
OnepupoBaTh MOHATHAMH: TepHOAMYecKas (PYHKIMSA, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMH, TOUKH SKCTpeMyMa
3.1 (YHKLIMH, HauOoNblllee W HaUMEHbIee 3HA4YEeHWs (YHKLUMH Ha MPOMEXYTKE; MCIONb30BaTh MX UL HCCIEIOBaHMA
bYHKIMH, 33laHHON TpadprKoM

s OnepupoBaTh MOHATHAMH: TpadhUKN TOKa3aTETBHOM, JJorapupMUUeckoil U TPUTOHOMETPHYIECKUX (PYHKIIMI; N300pakaTh
' MX Ha KOOPAMHATHOM TUTOCKOCTH M UCTIONB30BATh TS pellieHNs YpaBHEHHH 1 HEPAaBEHCTB

13 N3006pakaTh Ha KOOPIMHATHOM TIOCKOCTH I'padpuKH TMHEHHBIX YpaBHEHHUH U UCTIONB30BaTh UX ISl PELLIEHHS CHCTEMBI
. JTUHEHHBIX YpaBHEHUI

34 Hcnonb3oBate rpadgpuku GyHKIMH 1T UCCAEIOBaHMS IPOLIECCOB U 3aBUCUMOCTEH M3 JPYTUX YUEOHBIX JUCIUILIHH
4 Havanma mareMaTH4yeckoro aHaamsa

41 OnepupoBaTh TNOHATHAMHU: HEMpepBIBHAS (PYHKIMSA, TPOM3BOAHAS (PYHKLUMH; HCIOIB30BaTh TEOMETPHUECKHH H
' (bu3MUecKuit cMBICT TPOU3BOJHOM ATl pellieHHs 3a1a4

42 HaxonnTh NpoM3BOIHBIE NEMEHTAPHBIX (PYHKIMH, BBIUMCIATH NPOM3BOJHBIE CYMMBI, TPOMU3BENEHHS, YaCTHOTO
. byHKIHI

43 Hcnonb30BaTh MPOU3BOIHYIO A MCCeOBaHNUS (PYHKLIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATH Pe3yJIbTaThl
' HCCIIeIOBaHNA K MTOCTPOEHUIO Tpa(uKoB

44 Mcnonb30BaTh NMPOU3BOAHYIO [UIS HaXOXKICHHMS HaMIy4Iero pellieHus B TPUKIAJHBIX, B TOM YHCIE COLMABHO-
' HYKOHOMHMUECKHX, 3a7a4dax

4.5 OnepupoBaTh NOHATHAMM: IEPBOOOPA3HAS M MHTETPAJ; TOHMMATh T€OMETpHUECKUI U (PH3NUECKUI CMBICT MHTErpalia

4.6 HaxonuTs nepBooOpa3Hble 3MeMeHTapHBIX (PyHKLMH, BEIUUCIATE MHTErpal 1o ¢popmyne HeloToHa — JlelibHMNIa




4.7

Pemrars IIpUKIIAAHBIE 3allavy¥, B TOM YHCIC COUHUAIBHO-5KOHOMHYCECKOTO H (1)H3HLICCKOFO XapaKkTepa, cpeAcTBaMHu

MAaTEMAaTHUYCCKOI'O aHaJIu3a




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

10 KUITACC
Kon IIpoBepsiemblii 31eMeHT cogepKaHHUA
1 Urcna ¥ BEIYHCIEHUS
ParmonansHeie uncna. OOBIKHOBEHHBIE M AECATHUHBIE JPOOHU, POLIEHTHI, OECKOHEUHBIE TTepHoAnYeckre IpoOu. ApudMeTHueckne
1.1 OTepalii ¢ PAMOHANBHBIMU YHCIaMH, TpeoOpa3oBaHUs YHCIOBBIX BhIpaXeHUH. [[puMeHeHne npoGeil 1 MpOLeHTOB [T pellieHHs
MPUKIAJHBIX 33/1a4 U3 Pa3IMIHBIX oTpaciell 3HaHUH 1 peabHOH KU3HU
- JlelicTBUTENbHBIE YKCTa. PallMoHabHBIE M UppallHOHANBHEIE YHcTa. ApH(pMeTHIeCKHEe ONepaluy ¢ AeHCTBUTENBHBIMU YHCIAMHU.
' [TpubnmxEHHBIE BEIUMCIEHUS, TPaBUiIa OKPYTJIEHH, TPUKHU/IKA M OLIEHKA Pe3yJIbTaTa BIYUCIECHUH
13 CreneHsb ¢ nenbIM nokazareneM. CTaHnapTHas popMa 3alHcH IeHCTBUTENBHOTO Uicia. Mcnonb3oBaHne MoaAXo el (opMBI 3aITUCH
' OeHCTBUTENBHBIX YHCEN TS PeLIeHHs MPaKTUYECKHX 3a/1ad U TPECTABICHUS JaHHBIX
1.4 ApudMeTniecknit KOpeHb HaTypaldbHOU cTeneHu. JlefcTBYS ¢ apipMeTHUECKUMH KOPHIMH HaTypallbHOM cTeleHn
1.5 CHHyC, KOCHHYC H TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOIO apryMeHTa
2 VYpaBHEHHS U HEPAaBEHCTBA
2.1 TosxkaecTBa U TOKAECTBEHHBIE IIPe0Opa3OBaAHUS
2.2 IIpeoOpazoBaHne TPUTOHOMETPHUECKUX BhIpakeHN. OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYITBI
23 VYpaBHeHNE, KOPEHb ypaBHEHHA. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTol HHTEpBAJIOB
2.4 Pemienuie nensix u poOHO-pallMOHANBHBIX YPaBHEHUH I HEPABEHCTB
2.5 Pemenne nppallMOHABHBIX ypaBHEHUH H HEPABEHCTB
2.6 Pemenne TpUroHOMETPHYECKHX YpaBHEHUI




57 [IpuMeHeHHe ypaBHEHHH M HEPABEHCTB K PEILIEHHIO MaTeMaTHUYeCKHX 3a/ad U 3a7ad M3 pa3IMuHBIX obJacTell Hayku M peanbHOM
' KHI3HU
3 OyHKIMH U Tpap ki
3.1 ®yHKIMA, crocoOkl 3ananus GpyHkimn. I'padux GyHkimn. B3anvuo obpaTHble GyHKIINH
12 Ob6nacTh onpeaeneHns 1 MHOXecTBO 3HaueHUH ¢pyHkimu. Hymn ¢pyakimu. [IpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE
' byHKIIHT
33 CreneHHas (pYHKLUHUS C HATYpaJbHBIM M LENbIM Noka3aTeneM. E€ cBoiicTa u rpaduk. CoiicTBa U rpaduk KopHs 1-0i cTeneHn
34 Tpuronomerpuyieckas oKpy>KHOCTB, OIpeeeHHe TPUTOHOMETPUIECKUX (PYHKLMI YHCITOBOTO apryMeHTa
4 Hauana maTemaTnieckoro aHaimnsa
4.1 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIE0BATENbHOCTEH. MOHOTOHHBIE TTOCITEA0BATENEHOCTH
Apudmerndeckas M reoMerpuUeckas MporpeccHu. beckoHeuHo yOBIBarollas reoMerpuueckas mnporpeccus. CymMma Oe€CKOHETHO
4.2 yObIBaroILell reoMeTprueckoi nporpeccui. GopMyna CIOKHBIX MPOLEHTOB. Vcnonb30BaHNe porpecciy s pelieHus peaTbHbIX
3aJa4 MPUKIAJHOTO XapakTepa
5 MHoXxecTBa M JIOTHKa
51 MHoxecTBO, olepallui HaJ MHOKecTBaMH. [narpamMmel Ditnepa — BenHa. [IpiMeHeHe TEOPETHKO-MHOKECTBEHHOTO alnapaTa i
' OINUCaHMs PeaTbHBIX MIPOLIECCOB U ABICHU, IPH PELLICHUH 3aJa4 U3 APYTUX yUeOHBIX NMPeIMETOB
52 Onpenenenue, Teopema, ClIeACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsiemblii 31eMeHT cogepKaHHUA
1 Umcna ¥ BEIYMCICHHS
1.1 HatypanbsHelie n niensle yncna. [[pu3Haku JeTUMOCTH LENBIX YHCel




1.2 CreneHs ¢ palliOHaIBHBIM ITOKa3aTeneM. CBONCTBA CTETICHH

1.3 Jlorapugm umncna. JlecATHIHBIE U HATypaIbHBIE JOTapHPMBI
2 VYpaBHEHUS U HEpaBEHCTBA

2.1 [IpeoOpazoBaHne BhIpaXeHHH, coepKalX Jorapudmbl

2.2 IIpeoOpa3zoBaHue BEIpaXEHHUH, COAEPKAINX CTENIEHH ¢ PallMOHATBHBIM ITOKa3aTeleM

23 IIprMepBl TPHTOHOMETPHUECKHX HEPABEHCTB

2.4 [TokazaTenbHBIe ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuueckie ypaBHeHUS 1 HEpPaBEHCTBA

2.6 CucTeMbl TMHEHHBIX YpaBHEHUH. PellleHne IpHUKIaqHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI JINHEHHBIX YpaBHEHUI

2.7 CuHcTeMBl M COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB

53 [IpuMeHeHHe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHUYeCKUX 3aJad M 3aJay U3 pa3IHuHBIX oOjacTell HayKu U
' peallbHOM KU3HH
3 OyHKIMH U Tpaduku

31 Oynxims. [epuoanueckue pyHkyun. [IpoMexyTKH MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbonsiee
' M HaUMeHbllee 3HaueHne (PYHKIMN Ha TPOMEKYTKe

3.2 Tpuronomerpuieckne GyHKLUNHU, UX CBOICTBa U rpadpuKu

33 Iloxa3zarenbHad U TorapupmMudeckas GyHKIIMH, X CBOHCTBA U IpadpuKu

34 Hcnonb3oBanue rpadpuKoB GyHKUMH [T pellieHHs YpaBHEHUH 1 IMHEHHBIX CHCTEM

15 Hcnonb3oBanue rpa¢pukoB GpyHKIMI 1T MccaeIoBaHUS POLIECCOB M 3aBHCUMOCTEH, KOTOPBIE BOZHUKAIOT TPH PEeLLICHNH 3a1ay U3
' APYTUX yUeOHBIX MPEIMETOB U peallbHOM KU3HU
4 Havanma mareMaTn4eckoro aHaamsa

4.1 HenpepeiBHble pyHKIIMN. MeToa HHTEPBAIOB AJIsl pellieHNs] HEPABEHCTB

42 [Ipoussoanas ¢pyHkimu. ['eoMeTputecknit U GpU3NIECKU CMBICI MTPOU3BOTHOM




4.3

[Ipon3BoHBIE IEMEHTAPHBIX PYHKUMH. DOPMYIBI HAXOXKACHUS TPOU3BOAHON CYMMBI, TPOU3BEACHHS U YACTHOTO (PYHKLUH

HpI/IMCHCHI/IC HpOHBBO,Z[HOﬁ K HCCICOOBAaHUIO Q)YHKHHI\;I Ha MOHOTOHHOCTL M DKCTPEMYMBI. HaXO)K,Z[CHI/IC HauOOIBIIEr0 H

4 HaMMEHBIIEro 3HAaUeHUS (PYHKLUHN Ha OTpe3Ke

45 [IpuMeHeHHe TPOM3BOIHOM Uil HaXOXKJIEHHMS HAWIyHLIero pelleHHs B MPHUKIAAHBIX 3afadaX, IS ONpPeNeNeHUs] CKOPOCTH
' npoliecca, 3aJaHHOTo GopMyIIoH UK rpadpuKoM

4.6 IlepBooGpazHas. Tabmuiia mepBooOpa3HBIX

4.7 WuTerpan, ero reoMeTpudeckuii M pusnueckuii cMblic. Beruncnenne unterpana no gpopmyne HetoToHa — JlelioHmnma




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIIETO OBPA30OBAHMUS

Kon
NpOBePsSIeMOro
TpeOoBaHUsA

IIpoBepsiemble TpeGOBAHUSA K MPEIMETHBIM Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeaHero o0uero oopa3oBaHus

Brnanenne meronaMH J0Ka3aTeNbCTB, aJlTOPUTMAaMH pELISHMS 3a/ad; yMeHHe (OpMyIHpOBaTh U ONEPHPOBAThH
MOHATHAMM: OIpe/eNeHNe, aKCHOMa, TeopeMa, CIEACTBHE, CBOICTBO, MPHU3HAK, IOKA3aTENbCTBO, PAaBHOCHIIBHBIE
(bhOpMyYITHPOBKH; TPUMEHATH UX; YMEHHE (POpMYyITHpOBaTh OOpaTHOE M MPOTHBOIONOKHOE YTBEPKACHUE, TPHBOIUTD
IpUMEPBl M KOHTPIpPHMEpPHI, HCMOML30BaTh METOJ MaTeMaTHYecKOoW WHAYKLUWH; IPOBOAUTH [OKa3aTeNbHbIE
paccyKIeHHs TpH pelieHNH 3ajad, OLECHUBATh JIOTHUECKYIO TPABHJIBHOCTh PACCYKACHUH; yMEHHE ONEepHpOBaThH
MOHATHSAMM: MHOXXECTBO, ITOAMHOXXECTBO, OINEpPAallMM HaJ MHOXECTBaMH; YMEHHE HCIONIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN anmapat A ONMMCAaHUS peallbHBIX NMPOLECCOB M ABICHUH U NMPHU peIleHUH 3a1a4, B TOM YHCIe U3
OPYTUX Y4eOHBIX TPEAMETOB; YMEHHE ONEpHpOBaTh NMOHATHAMHU: rpad, cBA3HBIN Tpad, AepeBo, LUK, Ipad Ha
TUTOCKOCTH; YMEHHUE 3a7aBaTh U ONMUCHIBATH I'padbl pa3THUHBIMU CIIOCO0AMM; MCIIONB30BaTh Ipadgbl MpH pelIeHHH

3a1a4

VMenne OIICPHUPOBATH TOHATHAMHU: HATYPAJIBHOC YHUCIIO, TEIO0E€ YHCIIO, CTCIICHbL C LCJIIBIM ITOKAa3aTCJIEM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCTICHD € PALITMOHAJIBHBIM ITOKA3aTCIIEM, CTCIICHD € HCﬁCTBHTCHBHLIM II0Ka3aTcJICM, J'IOFapI/I(bM
HHuciIa, CHHYC, KOCHHYC H TaHI'CHC IIPOMU3BOJBHOI'O YHCIA, OCTATOK IIO MOAYJII, PpallHOHAJILHOC YHCIIO,
HppallMOHAJILHOC HYHCIIO, MHOXCECTBA HATypalbHBIX, LCIBbIX, palllOHAJIbHBIX, HCﬁCTBHTCHBHLIX HHUCCII; YMCHHUC
HUCIIOJIB30BaTh INPHU3HAKU HNCIUMOCTH, HauMEHBITHIT O6I.L[Hﬁ ACIUTCIIb U HAUMCHBIICC O6H_[CC KpaTHOE, aJITOPUTM
EBKJ'II/I,Z[a IIpU pPEIICHUHN 3ala4; 3HAKOMCTBO C Pas3IMYHbBIMH TO3HIHMOHHBIMH CHCTECMaMH CHUHUCICHUAS YMCEHHC
BBITTOJTHATE BEIYUCIIEHHE 3HAYCHHUI U HpCO6pa30BaHI/I}I BLIpa)KCHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(bMaMI/I, HpCO6pa30BaHI/I}I
,Z[pO6HO—paL[I/IOHaJ'IBHLIX BLIpa)KCHHﬁ; YMEHHUC ONCpUpPOBATH IMOHATUAMHU: ITOCICHOBATCILHOCTD, apI/I(bMCTI/ILICCKaSI

IIporpeccud, rcoMETpUICCKaa MpOTrpeccu, OECKOHEUHO Y6LIBaIOH_Ia}I TCOMETPpUUCCKAA NMPOrpeCCrd; YMCHHUEC 3a1aBaTh




TIOCICAOBATCIILHOCTH, B TOM YHCIC € TIOMOIILIO PCKYPPEHTHBIX (1)OpMy.]'I; YMEHHUC OICPUPOBATL IOHATUAMHU:
KOMINUICKCHOC YHUCIIO, COHp}I)KéHHLIC KOMIUJICKCHBIC YHCIIa, MOAYJIb U apT'YMEHT KOMIUJICKCHOTO YHCIIA, (bopMa 3aIIucu
KOMINUICKCHBIX  YHCCII (FCOMCTPI/ILICCKa}I, TPUTOHOMETpHUYCCKAd U aﬂre6pqueCKa$[); YMETH IIPOU3BOAUTH
apI/I(bMCTI/ILICCKI/IC HCﬁCTBHH C KOMIIJICKCHBIMH YHUCJIIaAMH; TIPUBOAUTH ITPUMEPEI HUCIIOJIB30BaHN A KOMIIJIEKCHBIX YHUCEIT]

OIICPpUPOBATH NOHATUAMU: MATpULIA 2X2u 3X3, OIIPpCACIIUTEIIb MATPHUILIBI, FCOMCTpI/ILICCKI/Iﬁ CMBICIT OTIPCACITIUTEIIA

VMenne OIICpUPOBATH ITOHATHUAMU: PallMOHAIILHEBIC, HppalMOHAIIBLHEIC, ITOKa3aTCJIIBHEBIC, CTCIICHHEIC,
J'IOl"apI/I(bMI/ILICCKI/IC, TPUTOHOMETPHYCCKHUC YPABHCHUA U HEPABCHCTBA, UX CUCTEMBI; YMCHHUE OIICPUPOBATH HOHATUAMMU:
TOXIACCTBO, TOXICCTBCHHOC HpCO6pa30BaHI/IC, YpPaBHCHHUC, HCEPABCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCEPABCHCTB,
PAaBHOCHIIBHOCTH ypaBHCHHﬁ, HEPABCHCTB U CUCTEM; YMEHHUEC PCIIATh YPABHEHUSA, HCPABECHCTBA U CUCTEMBI € TOMOIIBIO
PA3JINYHBIX HpI/IéMOB; peliaTh YpPaBHCHUA, HCPABCHCTBA MW CHUCTEMBI € IMAPpaMETPOM; TIPUMCHATL YpPAaBHCHUA,
HEPAaBCHCTBA, UX CUCTEMBI OJId PCHICHUA MaTEMAaTHICCKUX 3a/lad U 3a1a4 U3 pa3JIMYHBIX obGnacTeil HayKH 1 pCaHBHOﬁ

JKHU3HU

VYMeHHe omnepHpoBaTh MOHATUAMHU: (YHKIMSA, YETHOCTh (PYHKIMH, NMEPHOAWYHOCTh (PYHKLHH, OrpaHMUEHHOCTH
(YHKLIMH, MOHOTOHHOCTB (DYHKIIMH, DKCTPeMYM (PYHKLMH, HauOoJblllee W HaUMEHblee 3HaueHUs (YHKIMH Ha
MIPOMEXKYTKE, HeTpephlBHAS (YHKIMS, aCUMITOTHl Ipaduka (yHKUHH, NepBas U BTOpas NMPOM3BOJAHAs (YHKLHH,
reoMeTpHUuecKiil 1 PU3NUECKHH CMBICIT MTPOM3BOAHOM, MEpBOOOpa3Hasl, ONpeIeNEHHBIN HHTETpal; YMEHHE HaXOIUTh
aCHMIITOTHI rpaduka PyHKLMH; yMEHHE BBIYHCIATH TPOM3BOIHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO U KOMITO3UIIH
(bYHKUMH, HAXOOUTh ypaBHEHHE KacaTeIbHON K rpaduKy (pYHKLUHH; YMEHHE HaXOAUTh TIPOM3BOIHBIE IIEMEHTAPHBIX
(hYHKUMI; YMEHHE HCTIONB30BaTh MPOU3BOHYIO [UTS HccleOBaHUS (PyHKLMH, HAXOIUTh HAMOOBILINE N HAUMEHBIINE
3HA4YeHUS (QYHKUMH; CTPOUTH Ipa)MKH MHOTOYJIEHOB C HCIOJB30BAaHMEM allapaTa MaTeMaTHYEeCKOTO aHalH3a;
MPUMEHATH TPOU3BOAHYIO U HAXOKACHMS HAWIYULIEro pellieHHs B NPUKIATHBIX, B TOM HYHCIE COLHAIBHO-
HSKOHOMHMYECKHX M (PU3NUECKUX 3a7avax; HAXOJUTh TUIOILAAN U 0OBEMBI (PUTYp ¢ TIOMOLIBIO HHTErpaia; MPHUBOIUTE

pUMEPBI MATEMATHIECKOTO MOAETHPOBAHHUS € TOMOLIbIO TH(PepeHIINATBHBIX YpaBHEHHH

VYMeHHe onepupoBaTh TNMOHATHAMHU: Tpaduk (GyHKIMH, oOpaTHass (YHKIMSA, KOMIO3MLMSA (YHKUMH, JTHHEHHas

(bYHKUMSA, KBagpaTH4IHas (PYHKIMS, pallioHaIbHas (GYHKIMA, CTENIEHHAs (PYHKIUS, TPUTOHOMETpHUECKHe (YHKIINH,




oOpaTHBIE TPUTOHOMETpHUECKHE (PYHKINH, TOKa3aTeNbHas U Jorapudmuyeckas GyHKINN; yMEHHE CTPOUTE Tpadpuku
M3yUYEHHBIX (YHKLUMH, BBIMOTHATH MpeoOpa3oBaHUs rpadUKoB (PYHKIMHA, UCTOIB30BAaTh IpadUKH s U3yUeHHS
MPOLIECCOB M 3aBHCUMOCTEH, MPH pEIIeHUH 3ajayd M3 APYTruX Y4eOHBIX MPEeIMETOB M 3a/lad U3 peallbHOM KU3HH;
BBIpaXaTh (OopMyJaMH 3aBHCHMOCTH MEXJIy BEIWYMHAaMH; HCIIONb30BaTh CBOMcTBA M Tpaduki (YHKIMH IS
pellieHNs ypaBHEHHH, HEpaBEHCTB M 3a7ad ¢ MapaMeTpaMy; M300pakaTh Ha KOOPAMHATHON TUTOCKOCTH MHOECTBa

pelLleHNH ypaBHEHHH, HEPABEHCTB M X CUCTEM

VMenne PEIIATh TEKCTOBBIC 3a1a1 PA3HBIX THUIIOB (B TOM YHCJIC Ha ITPOUCHTHI, TOJHU U HaCTH, Ha IBUKCHHE, pa60Ty,
CTOUMOCTL TOBApOB M YCIYI, HAJIOI'H, 3aJlayiu M3 obacTu YIpaBJICHUA JTHUYHBIMH U CeMEHHBIMH Q)HHchaMH);
COCTABJIATH BBIPAXKEHUSA, YPABHCHHUA, HEPABCHCTBA U UX CUCTEMBI IO YCIIOBHIO 3alladH, MCCICHOBATH ITOJTYYCHHOC
pPEIICHUE U OLICHUBATL HpaB,Z[OHO,Z[O6HOCTB PE3YILTATOB; YMCHHEC MOACIUPOBATL PCAJIbHBIC CUTYAallUU Ha A3BIKE
MaTEMATUKH; COCTABJIATL BBIPAXKCHUA, YPAaBHCHUA, HEPABECHCTBA U UX CHCTEMEBI 11O YCIIOBHIO 3aJda4U, HCCICIOBATH

TIOCTPOCHHBIC MOICIIN C UCIIOJIE30BAHUEM allliapaTa aJ'IFC6pLI, HHTCpNPECTUPOBATL HOJ'IyLICHHHﬁ PE3YyIbTAT

VYMeHHe onepHpoBaTh MOHATHAMH: cpefiHee apudMeTHHeckoe, MeJHaHa, HauOoJbllee W HauMEHbIlIee 3HAYECHUS,
pasMax, OHCIEepCHs, CTaHAApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe W3BJIeKaTh, HHTEPIPETHPOBATH
MHpOpMaLMIO, TIPEACTABICHHYIO B TaONMLaX, Ha JAMarpaMMax, rpagukax, OTpaXaloIlyl CBOHMCTBa peallbHBIX
MPOLIECCOB M SBICHUI; MPEACTAaBIATh HH(POPMAIIMIO ¢ TOMOILBIO TAaOIHIL M AMArpaMM; UCCIEJ0BATh CTATHCTHYECKHE
JaHHBIE, B TOM YHCIE ¢ TPUMEHEHHEM TpapUUecKX METONOB M JNEKTPOHHBIX CPEACTB; Ipadpuyuecku McciaeloBaTh

COBMCCTHEIC Ha6J'IIO,Z[CHI/I}I C IMOMOIIBIO JHUArpaMM pacCCUBAHUA U JIMHEMHOH perpeccnn

VYMeHHe onepHpoBaTh TMOHATHAMM: CITyYaiHBII ONBIT M ciydaiiHOe cOOBITHE, BEPOSTHOCTH CIyYalHOTO COOBITHS;
YMEHHE BBIYHMCIATh BEPOSATHOCTH C HMCIIOJIB30BAaHHEM IpadHUEeCKUX METOJOB; NMPUMEHATH (HOPMYIBI CIOXKEHUS H
YMHOXKEHHSI BEPOSATHOCTEH, (OpMYTy MOTHOH BEpOATHOCTH, (opMyny bepHymnu, koMOMHaTOpHBIE (akThl U
(hOpMYyJIBI; OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; YMEHHE ONEpHpPOBATh MOHATHAMM: CIydaiHas BEIMYNHA,
pacripesieleHHe BEpOSTHOCTEH, MaTeMaTH4YeCcKoe OKHUAAaHUE, AMCIEPCHsl U CTaHAApTHOE OTKIOHEHHE cly4ailHoH
BEJIMYMHBI, (PYHKIMHU pacTpeie]IeHNs 1 TUIOTHOCTH PaBHOMEPHOT 0, TOKA3aTelbHOTO U HOPMAJIBHOTO pacipeaeeH H;

YMCEHHUC UCTIOJIB30BATh CBOMCTBa HU3YUYCHHBIX pacnpe;[eneHHﬁ A peIICHUA 3aa'; 3HAKOMCTBO C IOHATHAMHA: 3aKOH




OOJILIITHX YHUCCII, MCTOOBI BLI6OpOLIHLIX HCCHCHOBaHHﬁ; YMEHHUE MTPUBOAUTH NPUMEPHI ITPOABIICHUA 3aKOHA OOJIBIITHNX
YHUCCI B IPUPOAHBIX U O6H_[CCTBCHHLIX ABJICHUAX; YMCHHE OIICPUPOBATH TOHATHAMMN: COYCTAHUC, TICPCCTAHOBKA, YUCIIO
COquaHHﬁ, YHUCIO IEPECTAHOBOK, OHHOM HBIOTOHa; YMEHHUC ITPUMCHATH KOM6I/IHaTOpHLIC (1)aKTLI N pacCy K ICHUA I
pemieHud 3alda4d; OLCHUBATH BCPOATHOCTH PCAIBHBIX CO6LITHﬁ; COCTaBJIATL BCEPOATHOCTHYHO MOMICIL H

MHTEPIPETHPOBATH OTYYEHHBIH Pe3yIbTaT

VYMeHue onepupoBaTh MOHATHAMH: TOUKA, IPsAMasi, TNTOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ty, BETHUHHA yTJIa, IUIOCKUH
yroJl, ABYTPaHHBIN yToJl, TpEXTPaHHBIM yroJ, CKpeLMBaroLuecs IpsIMble, MapajuIeTbHOCTh U MEPIEHANKYISIPHOCTD
NPSAMBIX U IUIOCKOCTEH, Yrol MEXIY MPAMBIMH, YTOJI MEXKAY NMPSIMON M MIOCKOCTBIO, YTOJ MEXAY TUIOCKOCTSIMM,
paccTossHUE OT TOYKH [0 TUIOCKOCTH, PACCTOSHUE MEXAY MPAMBIMH, PACCTOSHHE MEXIY TUIOCKOCTAMH; YMEHHE
MCTIONIB30BaTh MPH pEIICHUH 3a7ad M3ydeHHBIe (PaKkThl M TeopeMbl TUIAHMMETPHM; YMEHHE OLEHMBATH pa3Mephl
00BEKTOB OKPY>KAIOLIETO MUPa; CTPOUTh MATEMATHIECKHE MOJIENH € MTOMOIIBIO T€OMETPHUYECKUX MOHATUI U BETUYHH,

PelIaTh CBA3aHHBIC C HUMH NMPAKTUYECKUEC 3aJa"N

10

VYMeHue onepupoBaTh MOHATHAMMU: IUTOIAAL (PUTYPEI, 00BEM (PUTYPBI, MHOTOTPaHHUK, PAaBIIIbHBIH MHOI'OIpPaHHMUK,
ceueHNe MHOTOTpaHHUKa, Ky0, mapanielenunes, Ipu3Ma, MupaMuaa, Gpurypa M MoBEPXHOCTh BpallleHHs, LIMITHHID,
KOHYC, 1ap, cdepa, TUIoaab chepsl, IToLaab MOBEPXHOCTH MUPaMH/Ibl, TPU3MBI, KOHYca, IMTHHApa, 0OBEM Ky0a,
MPSIMOYTOJBHOTO Mapaielenunea, MTUpaMiIbl, MPU3MbI, LMIMHApPA, KOHyca, IIapa, pa3BEPTKa TMOBEPXHOCTH,
CeUeHMs KOHyca M LMJIMHIPA, NapajjieIbHble OCH MM OCHOBAaHUIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaromasics cepsl,
LIIHHApPA, KOHyca; YMEHHE CTPOUTH CeUeHIEe MHOTOTpaHHHKA, H300pakaTh MHOTOIPaHHHUKH, (PUTYpHI M TIOBEPXHOCTH
BpallleHHUs, MX CEYEeHHSA, B TOM HHCIE C TIOMOILIBIO DIEKTPOHHBIX CpPEACTB; YMEHHE IPHMEHSITh CBOMCTBa
reoOMETpHUECKUX (PUTYP, CAMOCTOATENBHO (POPMYITUPOBATH ONPEAEIEHUS N3yUaeMbIX (PUTYp, BBIABUTATH THIIOTE3HI O
CBOMCTBaX M MpH3HAaKaX TeOMETPHUECKHX (HUTyp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOAMTH

K.]'IaCCI/I(bI/IKaL[I/IIO (1)I/Il“yp II10 PA3JIMYHBIM IIPpHU3HAKAM, BBITIOJIHATH HCO6XO,Z[I/IMLIC AOIIOJIHUTEIILHBIC TIOCTPOCHUA

11

VYMeHue onepupoBaTh MOHATHSAMU: IBH)KEHUE B IPOCTPAHCTBE, MapaJUIeTbHBIN MEPeHOC, CHMMETPHUS Ha TUIOCKOCTH U
B IIPOCTPAHCTBE, TOBOPOT, MpeoOpazoBaHKe MOI00HS, TOAOOHbIE (PUTYPHI; YMEHHE PACTIO3HABATE PaBHbIE M MTOJOOHEIE

(1)I/Il"prI, B TOM HHUCJIC B IIPUPOAC, UCKYCCTBEC, ApXUTCKTYPEC; HCIIOJIL30BATL TCOMECTPHUHUCCKUC OTHOIICHUS ITPU pECUICHUN




3aja4; HAXOAMThb IeOMEeTpUYEeCKHe BENHUMHBI (IJTMHA, Yroj, IUTolaab, oObEM) NMPH pPELISHHH 3aJad M3 APYTUX
YUeOHBIX MPEAMETOB U U3 PEATBHOM KU3HI; YMEHHE BEIUUCIIATE T€OMETPUYECKHE BETMUMHEI (TTHHA, YTOJI, IJIOLIa/lb,
00BEM, TIOLIA/lb TIOBEPXHOCTH), UCTIONB3YS U3yUeHHbIE (POPMYIIBI U METOBI, B TOM HHCHIE: TUIOLIab MOBEPXHOCTH
MUpaMHIBI, TPU3MBI, KOHyca, IMIHHIApa, TUIOMaab cgepbl; 00bEM Kyba, TPSMOYTONBHOrO NapajlleNenuiea,

MU paMHIBI, TPU3MBL, LWIMHApPA, KOHYca, I1apa; yMEeHHe HaXOAUTh OTHOILEHHE OOBEMOB MOAOOHBIX (PUTYP

VMenne OIICPHUPOBATH NTOHATHAMM: NPAMOYTOJIbHAsA CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHEI TOYKH, KOOPANHATHI

BEKTOpa, CyMMa BCKTOPOB, IPOU3IBCIACHHUC BCKTOpa Ha YHCIO, PA3JIOKEHHUE BEKTOpa IIO 6a3Hcy, CKaJIIApHOC

12 IIPOU3BCACHUC, BCKTOPHOC IIPOU3IBEACHHUE, YIOJI MCKAY BCEKTOPAMH; YMCHHUC MHCIIOJIbB30BATH BCKTOpHHﬁ n
KOOp,Z[I/IHaTHHﬁ MCTOH IJI pCHICHUA TCOMETPUUCCKUX 3alad U 3aa APYTI'UX yLIC6HLIX IIpEeaAMETOB
VMenne BLI6I/IpaTB HO,Z[XO,Z[}II_L[I/II\/’I METOH HJIA PEHICHUA 3aJa4¥; IMTOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKH B H3YYUCHUU
13 IIpUPOAHBIX U O6H_[CCTBCHHLIX IIpoOLEeCCOB U HBHCHHﬁ; YMEHHUE pacliO3HaBaTh IPOABIICHHUC 3aKOHOB MATCMATHKH B

HCKYCCTBE, YMCHHUC IIPUBOAUTL NPHUMEPHI MaTEMATHYCCKUX OTKpLITI/H\/'I pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTHIeCKOI

HayKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHKE

IIpoBepsiemblii 31eMeHT cogepKaHHUA
Koxa
1 Urcna ¥ BEIYHCIEHUS
1.1 HatypanbHsle u nemnsle yncina. [[pu3Haky 1eTMMOCTH LETBIX YHCET
1.2 ParmonansHeie uncna. OOBIKHOBEHHBIE M IECATUYHBIE JPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPHOINIECKHE APOOH
1.3 ApudmeTniecknil KOpeHb HaTypallbHOU cTeneHu. J{eHcTBUSA ¢ apudpMeTHUECKUMH KOPHIMH HaTypaJIbHOMN CTENEHH
1.4 Crenens ¢ nenelM nmokasareneM. CTeNeHb ¢ pallHOHATBHBIM NToKa3zarenaeM. CBoWCTBa CTENEHT
1.5 CHHyC, KOCHHYC H TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. /lecaTHaHbIE U HAaTYpaJbHbIE JTOTapu(pMBbI
L7 JlelicTBUTENbHBIE YHCHa. ApHpMETHIECKHE ONEpalud C JeHCTBUTENBHBIMH 4HcIaMH. [IpHOMIKEHHBIE BBIYMCIECHUS, TpaBHIIa
' OKpYTJICHHUS, MTPUKHUJIKA U OL[EHKA pe3yJIbTaTa BEIYMCICHHH
1.8 IIpeoOpazoBaHue BEIpaKeHUN
1.9 KowMrnekcHele uncna
2 VYpaBHEHHS U HEPAaBEHCTBA
2.1 [enpie 1 IpoOHO-pallMOHANBHBIE YPaBHEHHS
2.2 UppanmonalibHble ypaBHEHUS
23 TpuroHomerpnveckue ypaBHEHHS
2.4 [TokazatenpHble U TorapudpMUIeckie ypaBHEeHH
2.5 Lenble U ApoOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIE HEpaBEHCTBA




2.7 [TokazaTenpHbIe U TorapupMIieckiie HepaBeHCTBA

2.8 TpuroHomerpnveckne HepaBeHCTBA

2.9 CHcTeMBl M COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB

2.10 VYpaBHEHNs, HEpaBEHCTBA U CHCTEMBI C TIapaMeTpaMHt

2.11 Martpuua cucTeMbl TIMHEHHBIX YpaBHEHHN. ONpeaenuTens MaTpHLbI
3 OyHKIMH U Tpap ki

11 OyHK1M, crnocoOwl 3agaHus ¢GyHkuuu. ['papuk ¢(yHKuuH. BzanMHo oOpaTHbie (yHKUIMH. UETHBIE M HEUETHBIE (QYHKIMH.
' [lepuoanueckue GyHKIUN

35 ObnacTh ompeleneHuss U MHOXKeCTBO 3HaueHUM ¢yHkumu. Hymn ¢yHximn. I[IpoMexyTkn 3HaKoNMoCTOSHCTBa. lIpoMexyTku
' MOHOTOHHOCTH PyHKIMH. MakcUMyMBbl 1 MUHUMYMBI GpyHkinu. Haubonpliiee 1 HauMeHbIlee 3HaUeHHe PYHKITUH Ha TPOMEKYTKE

33 CreneHHas $YyHKINS ¢ HATYpalIbHBIM U LIeNbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk. ColicTBa U rpadp K KOpHS #-OH CTETIeHH

34 Tpuronomerpuieckue GpyHKIMH, UX CBOHCTBA U TpadpuKu

3.5 [TokazatenwsHas u Jorapudmuteckas GyHKIHU, UX CBOMCTBA U Ipaduk

3.6 Touku pazpeiBa. AcUMITOTH IpadukoB pyHKIMI. CBolicTBa PyHKIMIH, HEMPEPHIBHBIX HA OTpe3Ke

3.7 ITocnegoBaTeILHOCTH, CIIOCOORI 3aJaHU IOCIEa0BATEIbHOCTEH

3.8 ApudmMmeTrnieckas U reoMeTpuyeckas mporpeccuu. @opmyia cI0KHBIX TPOIEHTOB
4 Havama MaTeMaTHYeCKOr0 aHalIN3a

4.1 [IpousBonnas ¢yHkImMH. [Ipon3BOIHEIE dEeMEHTAPHBIX PYHKITHH

42 [IpiMeHeHHe TPOU3BOAHON K HcCleOBaHUIO (YHKIMI Ha MOHOTOHHOCTH M JKCTpeMyMbl. HaxoskJeHune HaumOOJbIIEro u
' HaUMEHBIIIEeTo 3HaUeHUS PYHKIIMN Ha OTpe3ke

4.3 [lepBooOpaznas. uTerpan
5 MHoXkecTBa | JIOTHKA

5.1 MHokecTBO, OTiepallii Ha/l MHOKeCcTBaMU. J[narpamMMel Ditniepa — BeHHa




5.2

Jloruka

6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTHCTHKA
6.2 BeposTtHocTh
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpstMBle M TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKHN
7.4 Tena 1 MoBEpXHOCTH BpallleHHA
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

* MaremaTuka: anredpa U HadaJla MaTEMaTHYECKOTO aHAJIN3a, TeOMETpUs. Anredpa 1 Hadana MaTeMaTHYECKOrO aHAIN3a.
10-11 knacc. Anumos I1.A., Kosarun FO.M., Tkauesa M.B. u ap. AkunonepHoe obuiectBo «M3mparensecTBo

«IIpocBeuicHue»

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET bub6aunorexa HOK



