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MHNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMmma ydaeOHOTO Kypca «Anredpa u Hadajaa MaTeMaTHYECKOTO aHaIM3a» 0a30BOT0 YPOBHS JIJIst
obyyaromuxcs 10 —11 knaccoB pazpaboraHa Ha ocHoBe (denepanbHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeJHero oOIIero oOpa3oBaHMA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHWH, MPEAbABISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAIUIIMIA POCCUICKOTO 00pa3oBanus. Peannszanus nporpaMMel o0ecrieynBaeT
OBJIJICHUE KJIIOUYEBBIMU KOMIETEHLUSAMH, COCTaBJSIOIIMMU OCHOBY JUI CaMOpa3BUTUS U HEMNPEPHIBHOIO
00pa3oBaHMs, ILEJIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U II03HABAaTEIbHOIO pa3BUTHUS JIMYHOCTH
00yJaroIuXCs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOT0 aHaIM3ay ABJSETCSA OJHUM U3 Hanbosiee 3HAYMMbIX B IIPOrpaMMe
CTapIlel LIKOJIbI, TOCKOJIBbKY, C OJJHON CTOPOHBI, OH 00ecleYnBaeT MHCTPYMEHTAIbHYIO 0a3y sl U3y4eHHs Bcex
€CTECTBCHHO-HAYYHBIX KYPCOB, & C IPYrol CTOPOHBI, POPMHUPYET JIOTHYECKOE U A0CTPAKTHOE MBIIIUICHUE YIAIIUXCS
Ha ypOBHE, HEOOXOIUMOM i OCBOEHHS KypcOB HMH()OPMATHKH, OOLIECTBO3HAHMS, MCTOPHUHU, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca YydyalllMecs OBJIaJIeBAlOT YHHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMyIHMpyeT CBOU TOCTUKEHHS B MaTeMaTHUeCKOi (opme.

Kypc anrebpel ¥ Hadajql MaTeMaTH4EeCKOIO aHalW3a 3aKJIaJblBa€T OCHOBY JUISl YCIIELIHOTO OBJIAJCHUS
3aKOHaMu (1)I/I3I/IKI/I, XHUMHH, 6I/IOJIOFI/II/I, IIOHUMaHUuA OCHOBHBIX TGHI[GHHI/Iﬁ 5KOHOMHKHU U O6IH€CTBGHHOﬁ JKU3HHU,
MI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCII0JIb30BaTh
UX B IIOBCEAHEBHOM >kM3HU. B Toxe Bpems oBiajieHre aOCTPaKTHBIMU U JIOTMYECKH CTPOIMMH MaTeMaTHYeCKUMU
KOHCTPYKOHUAMU PA3BUBACT YMCHHC HAXOAWTH 3aKOHOMEPHOCTH, 000CHOBBIBATb WMCTUHHOCTD YTBCPKIACHUA,
WCIOJIB30BaTh 0000IIEHHE M KOHKPETH3aluio, a0CTparupoBaHWE M aHAJOTHIO, (HOPMHUPYET KpEaTUBHOE H
KpUTHYEeCKoe MblluleHHe. B Xxozne m3ydeHus anreOpbl M Hayal MaTeMaTHMYECKOr'O aHajM3a B CTapllell HIKoJe
yJaluecst MoJy4yaroT HOBBIH OMBIT PeLICHUs MPUKIaIHbIX 33]]a4, CAMOCTOATEIBHOTO TOCTPOSHHSI MaTEMaTHUECKUX
MOJEJIEH pEANbHBIX CUTyallud W HWHTEPHpPETAllMd IOJYYCHHBIX pEUICHUM, 3HAKOMATCS C IpUMepaMu
MaTEMATHYCCKUX SaKOHOMCpHOCTefI B IpUpPOAC, HAYKC MU B HCKYCCTBC, C BbIJAIOIIUMUCA MATCMATHYCCKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o0nanaer 3HaUUTENTbHBIM BOCIIUTATEIbHBIM OTEHIIMAIOM, KOTOPBIH peann3yercs Kak uepe3 yueOHbIi
MaTepuai, CrnocoOCTBYIOUMI (OPMUPOBAHMIO HAYYHOIO MHMPOBO33PEHMs, TaK U depe3 crneuuduxky ydeOHOI
NeSITENIbHOCTH, TPeOyIoIIed caMOCTOSATENbHOCTH, aKKYPaTHOCTH, MPOJOKUTEIbHOW KOHIEHTPAllUd BHUMAaHUS U
OTBETCTBEHHOCTH 32 MOJIYy4YEHHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHHs anredpe M HayajlaM MaTeMaTHYeCKOro aHaiM3a JISKUT AEATeIbHOCTHBIN
MPUHLIMI 00YyYEHUS.

Crpykrypa Kypca «Anredpa u Hayajia MaTEMaTHUYECKOI0 aHAJIN3a» BKJIIOYAET CIENYIOUINE COAepKATEIbHO-
MeTOoANYEeCKHe TUHUU: «Hucaa u BbiuucieHus», «DyHKIUM U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTHYECKOro aHaiu3a», «MHOXKeCTBa M JIOTMKa». Bce OCHOBHBIE COAEp)KATEIbHO-METOINYECKUE JIMHUU
U3YYaloTCsl Ha MPOTSDKEHWM JIBYX JIeT OOydeHHUs B cTaplled MIKOJIe, €CTECTBEHHO JOMOJHSS JAPYr Apyra u
IMOCTCIICHHO HAChIMAsACh HOBBIMHM TEMAaMH U pas3aciaMu. HaHHLIﬁ KypC ABJIACTCA HHTCIPATUBHBIM, ITOCKOJIBKY
o0benuHseT B cebe coaepikaHHMe HECKOJIbKUX MAaTeMaTHYecKHX JUCHUIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUi aHallu3, Teopusi MHOKeCTB M Jip. [To Mepe Toro kak yuamuecs: oBjaieBatoT Bc€ 6osiee HIMPOKUM
MaTeMaTHYeCKUM almapaTroM, y HHUX IOCIEJOBaTEIbHO (HOPMUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOMTH
MaTeMaTHYeCKyl0 MOJIElb pEalIbHOM CHUTYyallMH, MPUMEHITh 3HaHUS, MOJNy4eHHbIE B Kypce «Anredpa u Haudana
MaTeMaTHYeCKOT0 aHaIu3ay, sl PELIEHUS] CAMOCTOSTENIbHO C(HOPMYIIMPOBAHHON MaTeMaTHUECKOH 3a/1auH, a 3aTeM
MHTEPIPETHUPOBATH NOTYUCHHBIA PE3yNIbTaT.

ConepxatenbHo-MeToAnYecKas JHUHUSA «Yucna M BBMUCICHUS» 3aBepuiaeT (OpMHUPOBAHUE HABBIKOB
WCIIOIB30BaHUS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HA4aTO B OCHOBHOW Iikosie. B crapmiei mkosie ocoboe
BHUMaHME yzaenseTcsd GOPpMUPOBAHUIO IPOUHBIX BHIUMCIUTENIBHBIX HABBIKOB, BKIIFOUAIOIIMUX B c€0s MCIIOJIb30BaHUE
Pa3JINIHBIX (1)0pM 3a11nucu ,Z[GﬁCTBHTGJIBHOI‘O quciia, YMCHHUC pallMOHAJILHO BBIIIOJHATH IIGfICTBPISI C HUMHU, ACTIaTb
MPUKHJIKY, OLIEHUBATh pe3ynbraT. OOyuaronmecs moxydaloT HaBbIKM MPUOIMKEHHBIX BHIYMCICHUH, BBITOJIHEHHS



JICUCTBUI C 4YHCIaMH, 3alMCaHHBIMH B CTaHAAPTHOM (opMme, HCIONb30BaHUS MaTEMaTHUYECKUX KOHCTaHT,
OLIEHUBAHMS YUCIIOBBIX BBIPAKCHUH.

Jlunusa «YpaBHEHUS M HEPaBEHCTBa» pealu3yeTcs Ha MPOTSKEHUM BCEro oOydeHHs B CTaplliel LIKoJe,
MOCKOJIBKY B K&)KJIOM pasziesie MPOrpaMMBbI MPEIyCMOTPEHO pelIeHHE COOTBETCTBYIOMIMX 3amad. OOydaroniuecs
OBJIA/ICBAIOT PA3IMYHBIMH METOJaMHU DPELICHHUS IENbIX, PAlUOHAIBHBIX, HPPAIMOHAIBHBIX, IMMOKA3aTeNbHBIX,
JorapuMHUUECKUX U TPUTOHOMETPHUUECKUX YpPaBHEHHUH, HEPABEHCTB M UX cUCTeM. [losyuyeHHble yMeHMs
UCIOJIb3YIOTCS IPU UCCIIEA0BAaHUM (PYHKLUH C IOMOIIBIO TPOU3BOIHON, PELICHUH NPUKIIAHBIX 3aa4 U 3a/1a4 Ha
HaXOXXJCHHE HAaHOOJBIINX ¥ HAMMEHBIINX 3Ha4eHUH GyHkuuu. JlaHHas conepxarenbHas JMHUAS BKIIOYAeT B ceOs
Takxke (OPMHUPOBAHUE YMEHHMU BBIIOJHATH pacuéTsl 1Mo (opmyiam, MpeoOpazoBaHHs IENbIX, PAlMOHAIbHBIX,
UppalMOHAIIbHBIX M TPUTOHOMETPUUECKUX BBIPAYKEHHIH, a TAKXKE BBIPAKEHHH, COIepKAILUX CTEIIEHHU U JOrapu(pMBbl.
bnaronaps usydeHuro ajnreOpandeckoro MaTepuasa MPOUCXOAUT JalibHEHIee pa3BUTHE aITOPUTMHUECKOTO U
aOCTPaKTHOTO MBIIIJICHUS Y4YalIMXCs, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX DPAacCyXIEHUH, paboThl ¢
CUMBOJIBHBIMH (pOpMamH, MpEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3¢ (eKTUBHbIE HHCTPYMEHTHI JUJIsl pEIIeHUs] MPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HarJsIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxatenbHO-MeToAnYecKas THHUSA «DYHKIUU U TpaPUKU» TECHO MEPEIUIeTAeTCs C IPYTUMHU JIMHUSMH
Kypca, MIOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJJa€T MOCIEA0BATEIbHOCTh U3yUeHUsl MaTepraia. M3ydueHue cTeneHHou,
[I0Ka3aTeabHOM, JJOrapu(MUUECKON U TPUTOHOMETPUYECKUX (DYHKIUI, X CBOMCTB M IpaduKOB, UCIIOJIb30BAaHHE
GyHKUMH JUIs pelleHus 3alady M3 JPYruX ydeOHBIX IMPEeIMETOB M PEAJbHOM JKHU3HM TECHO CBS3aHO KakK ¢
MaTeMaTUYeCKUM AaHaJU30M, TaK M C pPELICHUEM YpaBHEHHH M HepaBeHCTB. Ilpu 3ToM 0ojblioe BHUMaHUE
ynensiercsi (POPMUPOBAHHIO YMEHHS BBIpaXaTb (popMylaMH 3aBUCHMOCTH MEXKIY Ppa3IMYHBIMH BEIWYHMHAMH,
UCClIeI0BaTh MOJIy4YeHHbIe QYHKLUHU, CTPOUTh UX rpaduku. MaTtepuan 3Toi coxepKaTeabHON JTMHUM HALEIeH Ha
pa3BUTHE YMEHHUI U HaBBIKOB, MO3BOJIIOLINX BBIPAXKaTh 3aBUCMMOCTH MEXY BETMYMHAMH B Pa3IHMuHON (opme:
aHAJIMTUYECKOW, rpaduueckoil u cioBecHOl. Ero wusydeHue crnocoOCTBYET pa3BUTHUIO aITrOPUTMHUYECKOTO
MBIIICHHUSI, CTIOCOOHOCTH K 0000IIEHNI0 U KOHKPETH3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHast TuHUS «Hadana MaremMaTHyecKoro aHayin3a» MO3BOJISIET CYLIECTBEHHO PACIIMPUTH KPYyT
KaK MaTeMaTHYECKUX, TaK U MPHUKIAIHbBIX 33124, JOCTYIIHBIX 00y4JaroIUMCs, Y KOTOPBIX MOSIBIISETCS BO3MOXHOCTb
WCCIIEIOBATh M CTPOUTH rpadmku (HYHKIHMH, ONPEENATh MX HAHOOJNbIINEe U HAUMEHBIINE 3HAYEHUS, BRIYUCIIATh
wiomanau Guryp u oobEMBI Tell, HaXOAUTh CKOPOCTH U YCKOPEHHUs IpolieccoB. JlaHHas copep:KaTelbHas JTUHUS
OTKPBIBAE€T HOBBIE BO3MOXHOCTH IOCTPOEHHS MaTeMaTU4YeCKHMX MOJEJeH pealbHbIX CUTYallUd, HaXOXKJIEHHS
HAWIYYIIero peleHus B IPUKIAJHbIX, B TOM YHCIIE COLUAIbHO-93KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHalu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOro, (POPMaIbHO-JIOTUYECKOTO M KPEaTUBHOIO
MBIIUIEHUS,, (OPMHUPOBAHUIO YMEHHUH pAaclO3HABAaTh MPOSBICHUS 3aKOHOB MAaTEeMAaTHKH B HAyKe, TEXHHKE H
uckyccrBe. OOyuaronyecs y3HaloT O BBIIAIOIIMXCS pe3yabTaTax, MOJIyUYeHHBIX B XO/€ pa3BUTHS MaTeMaTHKHU Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas IMHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM IOCBSIIEHA 3JIEMEHTaM TEOPUU
MHOXECTB. TeopeTHKO-MHOKECTBEHHBIE TPEICTABICHUSI NMPOHHU3BIBAIOT BECh KypC INKOIBHON MaTeMaTHKH H
npeJularaloT Hanbosee YHUBEPCAIbHBIN S3bIK, OObEAMHSAIONINHI BCe pa3/ieibl MAaTEMAaTHKU U €€ MPUIIOKEHUH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHYeCKHWe AMCLUUIUIMHBI B eauHoe Ienoe. Ilo3ToMy BakKHO JaTh BO3MOXKHOCTb
IIKOJIbHUKY MOHUMAaTh TEOPETHKO-MHOMXECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTHUKU W HCIOJIb30BaTh €ro JUIs
BBIPKEHUST CBOUX MBICIICH.

B kypce «Anre6pa u Hadajia MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MaTEMaTHUYECKOIO
MOJICIIMPOBAHMs, KOTOpbIE MPHU3BaHBl CPOPMHUPOBATH HABBIKM TOCTPOCHUS MOJENel peasbHBIX CUTYAIHi,
WCCIICIOBAHMSI 3TUX MOJENel ¢ MOMOINBIO ammnapaTa ainreOpbl ¥ MaTeMaTHYECKOro aHajlu3a M MHTEPIIPETalH
MOJyYEHHBIX pPe3ysbTaToB. Takue 3ajaHus BIUIETEHbl B Ka)bl W3 pa3/ieloB IPOTrpaMMbl, MOCKOJIBKY BECh
MaTepHall Kypca IHUPOKO UCIOIb3YeTCs Ul pelIeHus NPUKIaIHbIX 3a1a4. [Ipu pemenun peaabHbIX NPaKTHYECKUX
3ajay ydalluMecss pa3BUBAIOT HaONIONATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BATh aHAJIOTHIO, 00001I1aTh U KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 0 (POPMUPOBAHHIO HAaBBIKOB



pelleHrs MPUKIAAHBIX 3a7ad OpraHuU3yeTcs B Mpolecce HM3YYeHHs BCEX TeM Kypca «Aunrebpa W Hadana
MaTEeMaTHYeCKOTo aHaJIu3ay.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yue6HOM 11aHe Ha M3ydeHHUe Kypca areOphl M Haual MaTeMaTHYECKOro aHajn3a Ha 6a30BOM YPOBHE OTBOAUTCS
2 yaca B Henemto B 10 ximacce u 3 yaca B Henenmto B 11 kimacce, Beero 3a 1Ba rojga o0yyenus — 170 gacos.
YMK
1. Amumo II.A. Anre6pa m Havana aHanmm3a. YueOHuk mis 10-11 ximaccoB o0mieoOpa3oBaTesbHBIX
yupexaenuii. M., «IIpocsemenue», 2018.
2. bypmuctpoBa T.A. Anre6pa u Hauwama matemMaruueckoro aHaims3a. 10 - 11 xmaccel. IIporpammbl
o0meo0pazoBarenbHBIX yupexaeHuid. M., «[Ipocsemenuey, 2018.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BBIYUCICHUA

Pannonanehpie yncia. OOBIKHOBEHHBIE U JECSTHYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOINYECKUE
apoOu. Apudmernyeckue Onepanuy ¢ paluoOHAJbHBIMU YHUCIAMH, HpeoOpa30BaHUS YHUCIOBBIX BbIPAXKEHUIL.
[Ipumenenue qpobeit 1 MPOLEHTOB [l PELIEHUS] IPUKIIAJAHBIX 3a/1a4 U3 PA3JIMYHBIX OTpacieil 3HaHUI U peanbHOI
KU3HU.

JleiicTBuTenpHble 4YKciaa. PalnuoHanbHblEe M HppalMOHANbHBIE 4YHciIa. Apu(METHYECKHE ONEepaluu C
NeWCTBUTENBbHBIMU yicaaMy. [IpubnmkE€HHbIe BBIYUCIICHUS, TPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHU.

Crenenp ¢ nenbiM nokaszareneM. CranjgaptHas Gopma 3amucH JeicTBUTeNbHOro yucia. Vcnonb3oBaHue
MOJIXOASAIIEH (OPMBI 3aITMCH ICHCTBUTENBHBIX YHACEI IS PEIICHHS PAKTUUECKUX 3a/1a4 U PEICTABICHUS TaHHBIX.

Apudmernueckuil KopeHb HaTypanbHOH creneHu. JlecTBUs ¢ apupMETHUECKUMH KOPHIMH HaTypalbHOM
CTEIICHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTaHI€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHHd U HEPABEHCTBA

ToxnecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSL.

ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETpHUYECKUE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 MHTepBajoB.

Perienue nesbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanvoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

[IpumeHneHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1ad U 33/1a4 U3 pa3IMuHbIX obsacTeit
HAyKH U peaJIbHOM JKU3HMU.

DOyHKIUM U TPadUKH

@Oynkius, cnocoOsl 3aganus Gyakuun. I'paduk Gpynkumun. Bzaumuo oOpatHbie GyHKINH.

Ob6nacTh onpeesneHrs 1 MHOKeCTBO 3HaueHul @ynkimu. Hynu ¢pyakiuu. [IpoMexyTku 3HaKOIOCTOSHCTBA.
YérHble 1 HeYETHBIE (PYHKITHH.

CrenenHast pyHKIMS ¢ HATYpaJbHBIM U IeJIbIM Noka3ateneM. E€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk
KOpHsI N-O CTETIEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OIPeAeTICHUE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa.

Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 334aHUS TOCIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.

Apudmernueckas U reoMeTprUecKas Nporpeccuy. beckoHeyHo yObIBaroIas reoMeTpuyecKasi porpeccus.
CymMma GeckoHe4YHO yObIBaromeil reomeTpuueckoil nporpeccun. @opmynna CloKHBIX IPOLEHTOB. Vcnonp3oBaHue
IIPOrPECCUN IS PELIEHUS peallbHbIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

MHoxkecTBa M JTOTHKA

MHo)kecTBO, omepanuu Haj MHOkecTBaMH. Jluarpammel Oitnepa—BenHa. IlpuMeHeHue TeopeTuko-
MHOKECTBEHHOI'0 ammnapara il ONMCaHUS PEaJbHBIX IPOLECCOB W SBICHWM, NPU PEIIEHUH 3a7ad U3 APYTUX
Y4eOHBIX TIPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KA3ATEIbCTBO.



11 KJIACC

Yucia U BBIYHCICHUSA

HarypanbHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ paMoHaIbHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uyucna. [lecarnynbie U HATypaJIbHBIE JOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU(MBI.

ITpeoOpa3oBanue BbIpAXKEHUH, COAECPIKALMX CTEIIEHH C PALlMOHAIBHBIM [TOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3arenabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

Cucrempl TMHEWHBIX ypaBHEHUH. PenieHre npuKkiIagHpIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHNne ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a7a4 U 3aJa4 U3 Pa3InYHbIX
o0JacTeil HayKH U peallbHOW KHU3HH.

DYyHKUMH U TPaPUKHU

Oynxius. [lepuognyeckne pyaxmun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMH. MaKCUMYMBbl 1 MUHHMYMBI
¢bynkunu. Hanbonblee n HauMeHblIee 3HaueHue (PyHKIMHU HA IPOMEXKYTKE.

Tpuronomerpudeckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnons3oBanue rpadukoB (GYHKIUH IS peIICHNS] YPABHCHHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIUM Ui UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BOSHUKAIOT
IIPU pELICHUH 3a]a4 U3 IPYTUX y4EOHBIX IPEAMETOB U pealbHOM KU3HHU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl PELIEHHS] HEPaBEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NYECKH CMBICI TPOU3BOIHOM.

[IpousBonHbie AmeMeHTapHbIX (QyHKUIMNA. DopMynbl HAX0XKJIEHUS MPOU3BOJAHON CYMMBI, IPOU3BENEHUS U
YaCcTHOTO (DYHKIIMH.

[IpumeneHue npous3BOIHON K HccienoBaHUIO (YHKIUI Ha MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxknenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAUYCHHUs (DYHKIIMH Ha OTPE3Ke.

[IpuMeHeHne TPOM3BOAHOM Ui HAXOXKACHWS HAWIydllero peleHus B MPUKIAIHBIX 3aj1adax, s
OIIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOT0 (OpMYIIOi MU rpaduKoM.

[lepBoobOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reomeTpuuyeckuid u (¢u3M4eckuid cmbica. BbrunciaeHue wuHTerpaga mno ¢gopmyse
Herorona—Jle6Huna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuyebHOro mpeamera «MareMaTuka» IOJDKHO oOecrednBaTh AOCTHUKEHHE Ha YPOBHE CpPEIHEro
o01ero o6pa3oBaHus CIeIyIOIUX JINYHOCTHBIX, METAITPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl y4eOHOTo mpeamera «MaTeMaTHKa» XapaKTepUu3yoTCs:

I'paxxnanckoe BocniuTaHue:

C(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMKM OO0YYaroIlerocsi Kak aKTMBHOTO M OTBETCTBEHHOIO WieHa
poccuiicKoro o0IIecTBa, MPeICTaBICHUEM O MaTEMaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHbIX CTPYKTYP,
SBJICHUM, MPOLEAYp TPa)xJaHCKOro oOIecTBa (BBIOOPHI, OMPOCHl M TMp.), YMEHUEM B3aUMOJICHCTBOBAThH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU € UX QYHKIUSAMHU U HA3HAUECHUEM.

[TaTproTnyeckoe BoCIUTaHUE:

C(POPMHUPOBAHHOCTBIO POCCUHCKOM I'pa)kJTaHCKOW HIAEHTHUYHOCTH, YBAXEHMs K HPOILJIOMY M HACTOALIEMY
POCCUICKON MaT€MAaTHUKH, EHHOCTHBIM OTHOILICHUEM K JOCTHXKCHUSAM POCCHUMCKUX MAaTEMaTUKOB U POCCUHCKOU
MaTeMaTHYeCKOM IIKOIbI, K HCHOJb30BAHUIO 3TUX JOCTMKEHUH B JIPyTHX HayKax, TEXHOJOIMsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUSA:



OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapoaa; cPOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TOBEICHUS, CBS3aHHOTO C MPAKTHYECKUM NPUMEHEHHUEM [OCTIKEHUN HAyKH U JAESITeIbHOCTHIO
y4E€HOTr0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMUMBOTO OYAYIIETO.

OCTETHYCCKOEC BOCIIUTAHHUE:

ACTETUYCCKUM OTHOIICHHEM K MHPY, BKJIIOYAs ICTETUKY MaTeMAaTHUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aJla4, pemIeHui, pacCyACHHI; BOCIPUMMYHNBOCTHIO K MATEMATHYECKUM aCTICKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

dusnueckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMECHHSI TIPUMEHSATh MaTEMATHYECKHUE 3HAHMS B MHTEPECax 3J0POBOTO u 0€3011acHOTO
o0Opa3a KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHKE, COATAaHCUPOBAHHBIA PEKUM
3aHATHA M OT/ABIXA, PEryisipHas (U3HUECKas aKTUBHOCTbH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHIX
CIIOPTUBHO-03JI0POBUTEIILHOMN JACATEIHHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOMS; HWHTEPECOM K pasInuHbIM cdepam
poecCHOHATBHON JCSITEILHOCTH, CBS3aHHBIM C MAaTEMaTHKOH M €€ TPHIOKCHUSIMU, YMEHUEM COBEpIIATh
OCO3HaHHBIN BbIOOp Oyaymie mpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKU3HEHHbBIE IJIaHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO W CamMOOOpa30BaHUIO Ha TMPOTSHKCHUM BCCH JKU3HH,
TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHX 3a7]a4 MaTEMaTHUECKON HApaBICHHOCTH.

DKOJIOrMYECKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTBIO HKOJIOTUYECKON KYyIbTYphl, MOHUMAHHEM BIUSHUSA COIHAIBEHO-2KOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COMMAIBLHON CPEJIbl, 0OCO3HAHUEM TJI00ATLHOTO XapaKTepa dKOJIOTHISCKHX
npo06yieM; opUeHTaluell Ha IPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUU AJs pelIeHus 3a7ad B 00JacTH OKpYXKaromieu
CpelIbl, TUTAHUPOBAHHMSI IIOCTYITKOB U OLICHKH WX BO3MOYKHBIX TIOCJICICTBUN JJIsSI OKPYKAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
OOIIECTBEHHOMN MPAKTUKH, TOHUMaHHNEM MaTeMaTH4YeCKON HAyKH Kak c(ephl YeIOBEUYEeCKON AeSITENbHOCTH, ITAllOB
e pa3BUTHUS W 3HAYMMOCTH JIJISl PA3BUTHS [MBHIN3AIMHU; OBJAJICHUEM S3BIKOM MAaTEMaTHKH U MaTEeMaTHUECKOMN
KyIbTYpPOH Kak CpEeICTBOM TMO3HAHHS MHpPA; TOTOBHOCTBHIO OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATENbCKYIO
NeSTeIbHOCTh HHIUBUYaTbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MeTanpeameTHble pe3yabTaThl OCBOSHHSI IPOrpaMMBbl y4eOHOTO IpeMeTa «MaTreMaTukay XapakTepu3yrTcs
OBJIAJICHUEM YHHMBEpPCAJIbHBIMU HNO3ZHABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OeliCmeUsMU, YHUBEPCATIbHBIMU Pe2yIAMUBHBIMU OetiCIBUAMU.

1) Vuueepcanvuvie noznasamensmwle Oeilicmeus, obecneuugaiom Gopmuposanue 6a308biX KOSHUMUGHIX
npoyeccog, ooOyuaruuxcs (oceoenue Memooo8 NO3HAHUL OKPYICAlouwe20 Mupa; HNpUMeHeHUue J02UYeCKUX,
uccne008amenbCKux onepayuil, ymeHut pabomams ¢ ungopmayueti).

ba3oBbie mornueckue AeMCTBUS:

® BBIBISTh W XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKH MATEMATHUYECKUX OOBEKTOB, TOHSITHH,

OTHOIICHHUI MEXy IOHATHSIMH; (POPMYIMPOBATH ONPEICTICHUS MOHATHH; YCTAHABIIUBATE CYIIECTBEHHBII
MpHU3HAK KIacCU(pUKAIIMK, OCHOBAHUS 711 00OOIICHUS U CPAaBHEHHUSI, KpUTEPUU TTPOBOAMMOrO aHAIIN3A;

® BOCIPHHHMATH, ()OPMYIUPOBATH W TPeOOPa30OBBIBATH CYKICHUS: YTBEPAHUTEIbHBIC U OTPHIIATCIHHBIC,

¢IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,
® BBIBISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTHBOpeurs B QakTaxX, MaHHBIX,
HAOJTIOJICHUSAX © YTBEPXKICHHSX; TMpeaiaratb KPUTEPHUH JUIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKITFOUCHUMH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

® POBOJIUTH CAMOCTOSITENILHO J0KA3aTeLCTBA MATEMATHUECKUX YTBEPKACHUM (ITPSIMBIC U OT IPOTUBHOTO),
BBICTpanWBaTh apTryMEHTAIUIO0, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJCHHS U BHIBOJIBI;

e BpIOMpaTh crocol pemeHust y4eOHON 3a1aun (CpaBHUBATh HECKOJBKO BAPHMAHTOB PELICHHUS, BHIOMPATH
HanOoJee MOAXOAAIIUHN C YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBrle nccnenoBaTebCcKUe AeHCTBUS:



UCIOJb30BATh BOIPOCHl KaK HCCIEN0BATEIbCKUI MHCTPYMEHT IO3HaHMS; (POPMYIMPOBATH BOIMPOCHI,
¢buKcupyomue npoTUBOpeyre, NpodieMy, yCTaHaBIUBaTh UICKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHPOBaTh CBOIO IO3MLIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBAHUE II0 YCTAHOBJIEHUIO
0CcOOEHHOCTE MaTeMaTH4eCKOTO OOBEKTa, SBICHMSA, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMU, SIBICHUSMM, IIPOLIECCaMH;

CaMOCTOSITENIbHO (OPMYITHPOBATh 0OOOIIEHUS! M BBIBOABI 110 pE3yabTaTaM IMPOBEAEHHOTO HAOIIOIECHUS,
WCCIIIOBAaHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;
IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BBIIBUraTh IIPEIOI0KEHUS O €ro pa3BUTHU B
HOBBIX YCJIOBUSX.

Pabora c uadopmarmeii:

BBISIBJIATh Ae(PUUUTH MH(GOpPMALMK, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HAa BOIPOC M JJIs PELICHUs
3a/1a4y;

BBIOMPaTh MHPOPMALUIO U3 MCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U ()OPM MIPEICTABICHUS;

CTPYKTYpUPOBaTh UH(OPMALIHIO, IPEICTABIATH €€ B pa3InYHbIX (opMax, WITIOCTPUPOBATh rPahuUeCcKy;
OLIEHUBATh HAAEKHOCTh HH(POPMAIMU TIO CAMOCTOSTENILHO C(OPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Yuueepcanvuvie KOMMYHUKaGmMueHbvle Oelicmeus, 00ecneuusaionm coopMupo8aHHoCms COYUALbHBIX
HABbLIKOB 06yqai0u4ux0}z.
OO1enue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYKIECHUS B COOTBETCTBUU C YCIOBHMSIMHM U LEJSAMHU OOLIEHUS; SCHO,
TOYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3pEHMsI B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 110
XOJly pellleHus 3ajaul, KOMMEHTUPOBATh IMOJTYYEHHbIN Pe3yNbTarT;

B X0/J1€ 00CY>K/I€HHUs 3a/1aBaTh BONPOCHI IO CYILECTBY 00CYX1aeMOIl TeMbI, IPOOIEMBI, PelIaeMoii 3a1auu,
BBICKA3bIBaTh WJCH, HALIEJICHHBIE HA IOMCK DPELICHMS; COIOCTABJIATH CBOU CYKIEHHUS C CYKICHHUSIMU
JPYTUX YYaCTHUKOB JUajiora, oOHapyXHBaTh pa3jMuMe U CXOJCTBO MO3ULIMN; B KOPPEKTHOU (opme
(bopMyIMpOBATH Pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MIPEJICTaBIATh PE3yNbTaThl PELICHUs 3a/1a4H, SKCIIEPUMEHTA, UCCIIEeI0BaHus, IIPOEKTa; CaMOCTOSITENILHO
BBIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7au MPE3eHTAlMU U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyaHUYECTBO:

MOHUMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHJIHOW W WHAMBUIYAIBHOH pabOTHI MPH PEHICHUN
y4eOHBIX 3aj]a49; TPHHUMATH 1IeJIb COBMECTHOH JIEATEIHPHOCTH, IJIAHUPOBATH OPraHU3AINI0 COBMECTHOM
paboThl, pacmpenensiTe BHUIBI pabOT, JOrOBApUBATHCS, OOCYXKAATh MPOIECC U PE3ynbTaT pPadoTHI;
00001aTh MHEHHS HECKOJIBKUX IIOAEH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboThl (0O0CyxkAeHHs, OOMEH MHEHUMH, «MO3TOBBIC IITYPMBI» H
MHBIE); BBITIOJIHATH CBOIO YACTh PAOOTHI U KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTHUMHU YJICHAMH KOMaH/IbI;
OIICHWBATh Ka4eCTBO CBOETO0 BKJIaJa B OOMMA MPOAYKT IO KPHTEPHUSM, CHOPMYIAPOBAHHBIM
y4aCTHUKaMHU B3aUMOJCHCTBHUS.

3) Vuusepcanvuvie pezynamusnsie Oeiicmeus, obecneuugaiom Gopmuposanue CMbiCI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABbIKOG TUYHOCTU.

Camoopranu3anusi:

COCTABJIATH TJIaH, AITOPUTM PELICHUS 33a]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ YUETOM UMEIOIUXCS PECYpPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAapUaHThl PEIIEHUN ¢ y4ETOM HOBOM
uHpopMaIuu.

CaMOKOHTpOIIB:

BJaJIeTh HaBBIKAMHU IIO3HABATENIbHOW peQIeKCMHM KaK OCO3HAHUS COBEpIIAEMbIX JI€HCTBUHA U
MBICJIIMTCIIBHBIX MPOHECCOB, HUX PC3YJIbTATOB; BJIAICTb crocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA
Ipolecca 1 pe3ysbTara pelleHus: MaTeMaTHYeCKON 3a1aui;

npeaABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCHICHUHN 3ada4l, BHOCUTH KOPPCKTHUBLI B
NESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, [AHHBIX, HANJEHHBIX OLIMOOK, BBISBIECHHBIX
TPYIHOCTEN;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBHSAM, OOBACHATh NPUYUHBI JOCTHXKEHUS WIH
HEIOCTUKEHUS PE3yJIbTATOB AEATEIIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Anredpa u Hayajla MaTeMaTHYECKOr0 aHaIM3a» Ha YPOBHE CPEIHEro o0Iuero

00pa3zoBaHMs JOIDKHO 00eCIIeUnBaTh JOCTHIKEHUE CIEIYIOIUX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
10 KJIACC

Yucna v BbIYMCICHUSA

OnepupoBaTh MOHATUSAMU: PAllMOHAILHOE U JIEHCTBUTEIBHOE YKMCIIO, OOBIKHOBEHHAs! U AECATHYHAs poOb,
IIPOLIEHTHI.

BeinonuaATe apupmeTryeckue onepannun ¢ paliMoHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BbinonHATe npuOInkKEHHBIE BBIYUCIEHUS, UCIONb3Ysl MIpaBUila OKPYIJIEHUS, J1elaTh NMPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN.

OmnepupoBaTh MOHATUSIMH: CTEIICHb C IIETBIM TOKa3aTelIeM; CTaHaapTHas (opMa 3amucu AeHCTBUTEIHLHOTO
qycia, KOPEeHb HAaTYpaJbHON CTENEHH; UCIOJIb30BaTh NOAXOAALIYI0 (hOpMy 3alKMCH JCHCTBUTENBHBIX YHCEN IS
pelIeHNs PaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHbBIX.

OnepupoBarh MNOHATHSMM: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJIBHOTO YIJIA; HUCIOJIb30BaTh 3aIUCh
MIPOU3BOJILHOTO yIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH.

YpaBHeHNsSI 1 HEPABEHCTBA

OnepupoBarh MOHATUSAMHU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJ0€, PALIMOHAIBHOE, HPPALIUOHAIBHOE
YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BemonHATe 1npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pellaTh TPUTOHOMETPUUYECKUE
YPaBHEHUS.

BoinonHATe npeoOpa3oBaHusl UENbIX, PAMOHATIBHBIX U UPPAllMOHAIBHBIX BBIPAXKEHUN U PellIaTh OCHOBHbIE
THUIIBI LEJIBIX, PALJMOHATIBHBIX U HPPALMOHAJIBHBIX YPABHEHUI U HEPAaBEHCTB.

[IpumeHsTh ypaBHEHMsSI M HEPAaBEHCTBA Ul PELICHUsS MaTeMaTHYEeCKUX 3aJad U 3aJad M3 Pa3IUYHBIX
o0ractell HAyKH U peabHOM JKU3HU.

MonennpoBaTh peajibHble CUTYalluu Ha SI3bIKE alNreOpbl, COCTABIATh BbIPAXKEHUs, ypaBHEHUS, HEpaBEHCTBA
0 YCJIOBHUIO 33JJa4y, UCCIIEJOBATh IOCTPOSHHBIE MOJIENIN C UCIIOIB30BAaHUEM arlapara ajareopsl.

DOyHKIUH U TPa@UKH

OnepupoBaTh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3aaHusd (YHKIUHM, OOJIACTb OINpPENCIEHUS] U MHOMXECTBO
3HaueHUH QyHKIMH, rpaduK QYHKINH, B3aUMHO 00paTHbIe (QYHKIUN.

OnepupoBaTh MOHATUAMHU: UYETHOCTb M HEUYETHOCTh (QYHKUMH, HYIH (GYHKUHH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpapuku GyHKIMHA 111 peleHns: ypaBHEHUH.

Crpouth U yuTaTh rpauKu TMHEHHOW (QYHKIUH, KBaJAPATUUYHON (YHKIIMU, CTETIEHHON (YHKIIMU C LIEJIBIM
IIOKA3aTeJIEM.

Hcnonb3oBatk rpaduku pyHKUMN IS UCCIIEI0BAaHUS IPOLECCOB U 3aBUCUMOCTEN MpHU pelIeHUH 3a/1ad U3
JPYTUX y4eOHBIX MPEJAMETOB U PEANbHOM KHU3HH; BEIpAXKaTh (POPMYIaMU 3aBUCUMOCTH MEX]1y BETMUUHAMHU.

Hauyana maTeMmaTu4yeckoro anajaimnsa

OnepupoBaTh MOHATUSMHU: I10CIEI0BATEIBLHOCTD, apu(hMETHUECKast U TeOMETpUIEcKast IPOTPECCUU.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBbIBarollasi reoMeTpuyecKas Mporpeccus, cymMma OECKOHEUHO
yOBIBAIOIIEH FreOMETPUUECKOI TPOrPECCHH.

3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U IPOIPECCUI I PELIEHUs peallbHBIX 33]a4 MPUKIIATHOIO
Xapakrepa.

MHoxecTBa M JTOTHKA

OnepupoBaTh MOHATHSAMH: MHOXECTBO, ONE€pallK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCAaHUsl PEAJbHBIX IPOLECCOB U SBIEHUI, NPU
peLIeHNH 3aJa4 U3 APYTUX YY€OHBIX IPEIMETOB.

OnepupoBarh NOHATHAMMU: OIIPENEICHHE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJTACC

Yuciia 1 BbIYUCICHUA

OneprpoBaTh NOHATUAMU: HATYpPaJIbHOE, LIEJI0E YUCIIO; UCIOIb30BaTh IPU3HAKK ACIMMOCTH LICNIBIX YHCE,
Pa3I0KEHUE YMCIIA HA TIPOCTHIE MHOYKUTEINHN I PELLIEHUS 3ajay.

OnepupoBarh MOHATHEM: CTEIIEHD C PALMOHAIBHBIM ITOKA3aTEIEM.



OnepupoBaTh NOHATUAMU: JIOTapU(M YNCIIA, NIECATUUHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUs M HEPABEHCTBA

ITpuMeHsTH CBOMCTBA CTENEHU JUIsl TPe0Opa30BaHUs BEIPAXKEHUIT; OIIEpUpOBaTh MOHATUAMU: I0KA3aTEILHOE
YpaBHEHHE U HEPABEHCTBO; peLIaTh OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUIN U HEPABEHCTB.

BbimonHATe npeoOpa3zoBaHMs  BBIPAKEHMH, COAEpKAILMX JIOrapu(Mbl; ONEPUPOBATH  MOHATHIMU:
norapu(MHUUECKOEe YpaBHEHHWE W HEPABEHCTBO; pEIIATh OCHOBHBIE THIIBI JIOTApU(PMUYECKHX YpAaBHEHHH U
HEPABEHCTB.

Haxoauth perienus npocTeHnX TPUTOHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTh NOHATHAMM: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ PEILIEHUE; UCIIOJIB30BATh CUCTEMY JIMHEHHBIX
YPaBHEHUH Ul PEIIEHUS IPAKTUUECKUX 3aa4.

HaxonuTs perieHns NpocTeNINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

MopenupoBaTh peajbHbIe CUTYallMH Ha S3bIKE alreOpbl, COCTABIATH BRIPAKEHUS, yPAaBHEHNUS, HEPABEHCTBA U
CHCTEMBI 10 YCJIOBUIO 3aJ[auy, UCCIIEA0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAaHUEM alapaTa ainreopsl.

DOyHKkuUH U rpaguKku

OnepupoBaTh MNOHATUSAMM: IepHOAMYECKass (QYHKIMSA, HNPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, TOYKH
sKCTpeMyMa (YHKIHH, HAUOOJbIlIeEe ¥ HaUMEHbIee 3HAYCHUS (DYHKIMHM Ha MPOMEKYTKE; UCIOIB30BATh UX IS
uccieoBanus QyHKIMY, 3aJaHHOM rpaduKoMm.

OmnepupoBarh MOHATHAMU: I'padUKU MOKA3aTEIBHOM, JIOTapu(PMUIECKONH U TPUTOHOMETPUYECKHUX (DYHKIIHIA;
n300pakaTh UX Ha KOOPIAMHATHOM IJIOCKOCTH M UCIIOIb30BATh JJIS PELICHUs] YpaBHEHUI U HEpaBEHCTB.

N300pakaTh Ha KOOPAMHATHON IUIOCKOCTH I'paMKH JIMHEHHBIX YpaBHEHHUH U HCITOJIb30BATh UX ISl PELICHHUS
CUCTEMbI JINHEUHBIX YPAaBHEHUM.

Hcnonp3oBare rpadhukn QyHKIOMA A7 UCCIETOBAaHHUS TPOLECCOB M 3aBUCHMOCTEH W3 JAPYIHX y4eOHBIX
JUCLIUILINH.

Hayana maTreMaTH4eCKOro aHajm3a

OnepupoBaTh NOHATUAMMU: HeNpepbIBHAA QYHKLNSA; TPOU3BOIHAS (DYHKIIMU; UCIIOJIB30BAaTh F€OMETPUUECKUI
1 (GU3NYECKUN CMBICI POU3BOIHOM JUIs peleHus 3a/1a4.

HaxonuTe npou3BOAHBIE 3JEMEHTAapHBIX (YHKIMH, BBIYMCIATH MPOU3BOAHBIE CYMMBI, INPOU3BEICHMS,
Y4acTHOTO (QyHKIUH.

Mcnonb30BaTh MPOU3BOAHYIO JUIS MCCael0BaHUsA (DYHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh
pe3yJIbTaThl UCCIIEIOBAaHUS K TOCTPOEHHUIO IPpaUKOB.

Hcnonp30BaTe MPOU3BOAHYIO [UIsl HAaXOKIACHWS HAWIYULIEr0 pEIICHHs B MNPHUKIAJHBIX, B TOM 4YHCIE
COLIMAJIBHO-D)KOHOMUYECKHX, 3a]a4ax.

OnepupoBaTh NOHATUSAMU: IIEPBOOOPA3HAS U MHTETPaj; MOHUMATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICIT
MHTErpaa.

HaxonuTte mnepBooOpa3Hble 3JIeMEHTApHbIX (YHKIMHA; BBIYMCIATH HHTErpan mno ¢opmyne HproToHa—
JleiiOHmna.

Pemate mpukianHele 3aayd, B TOM 4YHCIE COLUAIBHO-I)KOHOMHUYECKOTO0 W (U3MYECKOTO XapakTepa,
CPEICTBAMHU MaTEMaTUYECKOTO aHAIN3A.

10 KJIACC
No Konuuecmeo uacos Inekmponnvle
Haumenoeanue pazoenos u mem
n/ npozpammsi Bcez  Koumponvu Ipakmuueck  (uugpposvie)
n o vle pabomul ue pabomol obpasoeamenbHbie
pecypcol
1 [ToBTOpenue, 060061IeHNE, bubnunoreka LIOK
CHCTEMATH3alHs 3HAHHUI 4 1 0 https://m.edsoo.ru/7f414
736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

MHokecTBa pallMOHABHBIX U but6mmoreka [IOK
» IEVICTBUTEIBHBIX YUCET. 10 1 0 https://m.edsoo.ru/7f414
PanmonansHbie ypaBHEHUS U 736
HEPaBEHCTBA
bu6nmorexa [IOK
3 Oynxiuu 1 rpadgukn. CreneHs ¢ 5 1 0 https://m.edsoo.ru/7f414
L[eJIbIM TIOKa3aTesieM 736
Apudmernuecknuil KOpeHb N—oii Bubmorexa LIOK
4 creneHu. MppanuoHanpHbie 18 2 0 hitps://m.eds00.ru/ 71414
YpaBHECHHUS U HEPABCHCTBA 136
DopmyI bubnuoreka [IOK
5 TpuronoMeTpuu. TpuroHomerpuy 22 2 0 hitps://m.eds00.ru/7f414
€CKHe ypaBHEHUS 136
bubnunoreka LIOK
6 HocnenosarensHocT u 5 0 0 https://m.edso0.ru/7f414
MIPOrPeCCUu 736
bubmuoreka [{OK
7 Iloeropenue, 0bobmenmue, 3 1 0 https://m.edso0.ru/7f414
CUCTeMaTH3aIusl 3HAaHUH 736
OBIIEE KOJIMYECTBO YACOB I10 68 3 0
[MPOTPAMME
11 KJIACC
I Haumenosanue Koauuecmeo uacos Dnekmponnuvie
J pazoenoe u mem (uughposwie)
n/n Bcezo Konmpononwvie  Ilpakmuueckue
npozpammul obpazoeamenvHble
padomul padomul
pecypcol
1 [ToBTOpEHHE, bu6mmorexa [IOK
000611eHKE, 4 1 0 https://m.edso00.ru/7f414736
CUCTeMAaTH3aIHsI 3HAHHHA
Crenens ¢ bubnmoreka [JOK
paroHaIbHBIM https://m.edsoo.ru/7f414736
MOKA3aTeNeM.
5 [TokazarenbHas 12 1 0
byHKIHS.
[TokazarenbHbIe
ypaBHEHUS U
HEPaBEHCTBA
Jlorapudpmuueckas bubnmuorexa [JOK
3 byHKIIHS. 12 2 0 https://m.edsoo.ru/7f414736

Jlorapudmudeckue
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ypaBHEHUS U

HEpaBEHCTBA

Tpuronomerpuyeckue bubnuorexa [JOK

GYHKIUU B UX https://m.edsoo.ru/7f414736

rpaduku. 9 1

Tpuronomerpudeckue

HEpaBEHCTBA

[IpousBoaHas. bu6mmoreka [IOK

[TpumeHeHue 24 2 https://m.edsoo.ru/7f414736

MIPOU3BOJHOMN

lrerpat 1 ero 9 1 Egsglld/(;;eezasi()rﬁlﬁmms,e

IPUMCHCHUS e :
bubmuoreka [JOK

CucTeMbl ypaBHEHUH 12 1 https://m.edso0.ru/7f414736

Harpue nneme g 0 i dson 7414736

qucia e :

[ToBTOpEHwMeE, bubnnorexa [JOK

000011IEHME, 18 1 https://m.edso0.ru/7f414736

cHUCTEMaTH3aIus

3HAHUU

OBUIEE KOJIMYECTBO 102 10
YACOB I10 [TIPOT'PAMME

YMK

MaremaTrka: anredpa W Hadaja MaTeMaTHUYECKOTO aHallM3a, reoMeTpus. Anredpa M Hadanla MaTeMaTHYECKOTO
anamm3a. 10-11 xmaccsl: yue6. ams oOmeoOpa3oBar. opranuzanuii: 6a3oBelif u yrinyon. yposuu / [IILA. Anumos,
KO.M. Konsarun, M.B. Tkauesa u ap.] — M.: IIpocemienue, 2021.
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