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IHHOACHUTEJIBHASA 3ATINCKA

VYuebublii Kypc «Anrebpa M Hayajga MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OJHUM M3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIEUYNBACT HHCTPYMEHTAIIbHYIO 0a3y JJIsl U3yYSHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTOpoHbI, GOpPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHHE 00YJatOIIIXCs
Ha YypPOBHE, HEOOXOAMMOM Il OCBOCHUS WH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUMIUIMH. B paMkax naHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKd, KOTOpas (OpMYIHpYyeT CBOHU
JOCTHXKEHHS B MaTeMaTudeckoi opme.

VY4eOHbIil Kypc anreOpsl M Hayall MaTeMaTHYECKOTO aHallM3a 3aKJaJbIBa€T OCHOBY JUIS
YCIICHMIHOT'O OBJIAACHHA 3aKOHAMU (1)I/ISI/IKI/I, XNUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs OCHOBHBIX TCHI[GHIII/Iﬁ
Pa3sBUTHUA SKOHOMHUKH U 06HI€CTBCHHOI7[ JKHU3HH, MO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBLIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh UX IS JalbHEHIIEro
O6pa3OBaHI/I$[ U B HOBCCI[HGBHOﬁ )kn3Hd. B 1O ke BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECCKHN
CTPOTrMMHU KOHCTPYKIUAMU am"e6pLI N MaTEMATUYCCKOTO aHaJIM3a pa3BUBACT YMCHUC HAXOOHUTH
3aKOHOMCPHOCTH, 000CHOBBIBATh HCTUHHOCTDB, TOKa3bIBATh YTBCPKACHUSA C TIOMOIIBIO MHAYKIIUN
U paccyXJaaTh NeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3alMIo, a0CTparupoBaHue u
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILICHUE.

B xome wm3yueHust y4eOHOTO Kypca «Anrebpa W Havajga MaTeMaTHUYECKOTO AaHAaJHM3a»
00ydJaromrecss MOJy4aloT HOBBIA OIBIT PEIMICHUS TMPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIpPETAIllMH TOJYIEHHBIX
peIIeHH, 3HAKOMSATCSI C MTPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKHIMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (HOPMUPOBAHHIO HAYIHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 coenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIGHTPAIlMM ~ BHHMAaHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe meromuku oOydeHHsI anreOpe M HadallaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JESTETbHOCTHBIN MIPUHIIUT 00y4JEHHUSI.

B crpykrype yueOHOTrO Kypca «Anredpa v Havyajga MaTeMaTHYeCKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUEe JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBA U
Joruka». Bce OCHOBHBIE COIEpKATEIBHO-METOINICCKUE TIMHIH U3YyIat0TCsl Ha IPOTSDKEHUH JBYX
JeT 00y4eHHUsl Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHusi, €CTECTBEHHO JIOTOJHSS APYT Apyra U
MOCTENICHHO HACHIIAsACh HOBBIMM TEMaMH W pas3jieiamu. J[aHHBINH y4eOHBIH Kypc SBISCTCS
WHTETPATUBHBIM, MOCKOJBKY OOBEIUHSCT B ceOe COJepKaHWE HECKOJIBKHX MaTeMaTHYSCKHX
JMCUUIUIAH, TAKHX KaK aireOpa, TPUrOHOMETPHsI, MATEMATUUYECKUI aHAaJIN3, TEOPHsSI MHOXKECTB,
MaTeMaruyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecst oBiIaJeBaiOT Bc€ Ooiee
IIMPOKMM  MaTeMaTH4YecKMM amlmapatoM, Yy HHX IoOcJeloBaTelbHO (opMuUpyeTcs U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYI0 MOJIENb PeaIbHOW CUTYalluH, IPUMEHSATh
3HaHUS, TMOJyYeHHble MpPU M3Y4YeHUM Y4eOHOro Kypca, I pPELIeHUS CaMOCTOSITENbHO
copMyIMpPOBaHHON MaTEeMaTHUECKOM 3aauu, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeToAMUecKast TUHUS «Hucna 1 BBIYUCIICHUSD 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HMCIIOJIb30BaHMS JIEHCTBUTEIBHBIX YUCEN, KOTOpOE ObUIO HAuaTO Ha YPOBHE OCHOBHOTO



obmiero obpaszoBanus. Ha ypoBHe cpenHero obmiero oopazoBanusi 0co000€ BHUMAHUE YEISICTCS
(OpMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX BBIUYMCIICHUH, BKIIOYAIONIMX B ce€0sl MCIOJIH30BAHUE
pa3nuuHbIX GOpM 3amUCH 4YHCIia, YMEHHUE JelaTh MPHUKUIKY, BBIIOJHITH NPUOIKEHHBIC
BBIUMCIICHUS], OLIEHUBATh YMCIIOBBIC BBIPAXKECHHUS, padOTaTh ¢ MaTEeMAaTUYECKUMU KOHCTAHTaMH.
3HaKoMbIe 00YJArOIIUMCSI MHOKECTBA HATYPAIbHBIX, IIEIIBIX, PAIIMOHATBHBIX U JICHCTBUTEIBHBIX
YHCeNT JOTMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXIoM H3 3THX MHOYXECTB
paccMaTpUBAaIOTCSl CBOMCTBEHHBIC eMy Crenn(uYecKre 33Ja4d W ONEepaluu: JelieHHe Haredo,
OTIEPHPOBAHME OCTATKAMH HAa MHOKECTBE IIENIBIX YMCEINl, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
MppaMOHAIILHBIX YUCET, apU(PMETUIECKHE OTIEpPAINH, a TAK)KE U3BJICUCHIE KOPHS HATYpaJbHOU
CTETIEHM HAa MHOXKECTBE KOMIUIEKCHBIX umcelsl. brmaromapsi mocienoBaTenbHOMY pPacIIUPEHHUIO
Kpyra UCIOJb3yeMBIX YHCET W 3HAKOMCTBY C BO3MOKHOCTSMHU HMX MPHUMEHEHHsS Ul pEIICHUs
pa3NMYHBIX 337249 (OPMHUPYETCSI IPEICTABICHUE O €IMHCTBE MAaTEMAaTUKN KaK HAyKH U €€ POJIH B
MIOCTPOCHUH MOJIETIEN peaslbHOTO MUPA, IIUPOKO UCIOJIB3YIOTCS 000011IeHNEe U KOHKPETH3allu 51.

JIluaus «YpaBHEHUS W HEPABEHCTBA» pEAM3YeTCs Ha MPOTSHKEHWH BCEro OOyYeHHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxaoM pasnene lIporpamMmer
MIPEIyCMOTPEHO PEIICHWE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 0O0yJaromuecs: OBIaIeBalOT
pPa3IMYHBIMH  METOJIAMU  PEIICHUs PaIlMOHAIBHBIX, HMPPANMOHAIBHBIX, ITOKa3aTeIbHBIX,
norapu(MUIECKUX U TPUTOHOMETPHUYECKUX yYpaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXKe 3aJ1ad,
comepkamux mapamerpsl. [loydeHHbIE YMEHUSI IUPOKO HCHOJB3YIOTCS MPH HCCICIOBaHUU
(GYHKIUH C TTOMOIIBIO TPOU3BOIHON, TIPU PEIICHUN MPUKIATHBIX 3a/1a9 U 33]ad Ha HaXOXKICHUE
HanOOJIBIINX W HAMMEHBIINX 3HaUeHWH (yHKIMuU. [laHHaAs copepikaTeNbHas JMHUS BKIIOYAeT B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
palOHATIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe BbIpaKEHUH,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaroniuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACcCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
JIPYTUMU JIMHUSIMHA Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1a€T MOCJIeJOBATEILHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U rPaQUKOB, UCIIOJIb30BaHNE (DYHKIIUH JUIS pelIeHHs
3a/1a4 U3 APYrux yu4eOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM
aHAJIM30M, TaK U C PElICHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJbIIoe BHUMAaHUE Y IENSIeTCS
(hopMHUPOBAHHIO YMEHHUSA BbIpaxaTh (POpMyliaMu 3aBUCUMOCTHU MEXKIY PAa3TUYHBIMU BETUYHMHAMH,
UCCIIEeI0BaTh MOJY4YEeHHbIE (YHKIHU, CTPOUTH UX rpaduku. Marepuan 3TOH CoJep>KaTelnbHON
JUHUY HalleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIOIINX BHIPAKATh 3aBUCUMOCTH MEXIY
BETMYMHAMHU B pa3Nu4yHON (popme: aHaTUTHUECKOH, rpadudeckoil u cioBecHoi. Ero nzydenue
CMOCOOCTBYET PA3BUTUIO AJITOPUTMHMUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHHI0 U
KOHKPETHU3alliH, UCTIOIb30BAHHUIO aHATIOTHil.

CopepxarenpHas nuHus «Havyama mareMaTndeckoro aHaian3ay MO3BOJIAET CYIIECTBEHHO
pacIUpUTh KPYT Kak MaTeMaTUYECKUX, TaK M IPUKIAIHBIX 3a]1a4, IOCTYIMHBIX 00yJaromuMCcs, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTH CTPOHUTH TpapUKH CIOKHBIX (DYHKIUH, OMpeAensiTh HX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIAT MIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEeHHs TpolieccoB. JlaHHas cojepkaTenbHas JIMHUAS OTKPHIBAET HOBBIC



BO3MOYHOCTH IMOCTPOCHUS MAaTEMATHIECKUX MOJICIICH peabHBIX CUTYAIIHH, TO3BOJISIET HAXOAUTh
HaWTydIllee PEIICHWE B NPUKIAJAHBIX, B TOM YHUCJIE COLMATBHO-IKOHOMHUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hOpMaTbHO-JIOTUYECKOTO M KPEATUBHOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHI pPAaClo3HaBATh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydarommuecs: y3HAIT O
BBIJAFOIIUXCSI Pe3y/IbTaTax, MOJYYCHHBIX B XOJC Pa3BUTHS MATEMAaTUKH KaK HAyKW, W 00 WX
aBTOpax.

ConepxatenpHO-MEeTOAMYECKass JHHUS «MHOXKECTBA M JIOTHKA» BKIIOYaeT B ceOs
JJIEMEHTHI TEOPUM MHOXKECTB M MATEMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEJICTABJICHHSI MTPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMaTHKH W TpeylaraloT Hauboliee
VHUBEPCATBHBIA S3bIK, OOBEIUHSIONIUN BCE paslellbl MaTeMaTHKd W € TPHIIOKEHUH, OHH
CBSI3BIBAIOT Pa3HbIC MATEMATHICCKHE IUCIIUTUTHHBI ¥ MX TIPHJIOKEHUS B euHOEe 1enoe. [loaTomy
BOKHO JIaThb BO3MOXXHOCTh OOyYaromeMycss IMMOHUMAaTh TEOPETHUKO-MHOXKECTBECHHBIN SI3BIK
COBPEMEHHOU MaTEeMAaTHKH U UCTIOJIL30BATh €0 JUTSl BEIPAKEHUS CBOUX MBICIICH. J[pyriuM BaXKHBIM
MPU3HAKOM MaTeMaTHKH KaKk HayKH CIIeyeT TMPU3HATh CBOWCTBEHHYIO €H CTpOTOCTh
000CHOBaHHH U CJIEIOBAHNE ONPEICTEHHBIM MPaBHIIaM IIOCTPOCHUS JI0Ka3aTeIhCTB. 3HAKOMCTBO
C JJIEMEHTAaMH MaTeMaTHUYECKOH JIOTUKHA CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00yJaromuxcs, MO3BOJISIET UM CTPOWTH CBOM PACCY)KIEHHS Ha OCHOBE JIOTHYECKHX IPaBHIL,
(hopMHpYyET HABBIKK KPUTHIECKOTO MBIILICHUS.

B yueOHOM Kypce «AnreOpa 1 Hauaia MaTeMaTHYeCKOTO aHaTN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCITUPOBAHUS, KOTOpPBhIE IPHU3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB IIOCTPOCHUST MOJICNICH pealTbHBIX CUTYAIlMi, UCCIIEAOBAHUS STHX MOJIENICH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaln3a, WHTEPIpPETAIMU IOJy4CHHBIX PEe3YIbTaToB.
Takue 3amaHus BIUICTEHBI B KaXABIH M3 pa3leioB MPOTPaMMBI, MOCKOJBKY BECh MaTepHall
y4eOHOTO Kypca IIUPOKO HWCHOJB3YeTCs IS PEIleHUs NMPHUKIAJHBIX 3amad. [Ipu pemeHun
peabHBIX MPAKTHYECKUX 331a4 00yJaIoNInecs: pa3BUBaOT HAOII0IaTeIbHOCTh, yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BATh aHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHHIO HABBIKOB PEIICHUS MNPUKIAMHBIX 33734
OpraHusyercsi B TIpOIleCCe H3YYEHHUs BCEX TeM Yy4eOHOro Kypca «Ajiredpa u Hadvaia
MaTEeMaTUYECKOTO aHaIH3ay.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havajaa MaTeMaTH4ecKOro aHaJIi3a» OTBOIUTCS
272 qaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11 kitacce — 136 gacoB (4 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
OIEpalMM C JIECHCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEHCTBUTEIBHOIO YHUCIA U €ro CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl pEIIeHNs TPAKTUUECKUX 3a/1a4 U IPECTaBICHUS IaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUs-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHOM NepeMeHHOH. JleeHne MHOTOUJIeHa Ha MHOTOWIEH ¢ OcTaTkoM. Teopema
be3y. Muorounens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIECHH U KOPHH.

Hppaunonanbusie ypaBHeHUA. OCHOBHBIE METO/IbI PEILICHUS HPPALIMOHAJIBHBIX YPABHEHMIA.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIICHHE €TrO
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBbI JIMHEMHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJEIIH C TIOMOIIBIO MAaTPHI] U ONIPEACIUTENEH.

[TocTpoeHne MaTeMaTH4YECKMX MOJENEH PEalbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHrne ypaBHEHUI 1 HEPABEHCTB K PEILICHUIO MaTEMaTHYECKUX 3a1a4 U 3a1a4
U3 Pa3JInYHbIX 00JIaCTe! HAYKU U pealbHON JKHU3HU.

DyHKUUH U TPaPUKU

OyHKIMsA, crnocoObl 3amaHus QyHKIuH. B3aumuo oOpathble (yHkumuu. Kommozuiws
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCTBA. UETHbie M HeuéTtHhle QyHKIUH. [lepuonuueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennas (yHKIMS C HAaTypaJbHBIM M II€TBIM THoKa3areneMm. EE cpoiicTBa M rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QyHKUUHN Ui pelIeHUs ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3aJaHus MTOCIEA0BATEILHOCTEH. MeToq MaTeMaTHIeCKO
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepsiBabie hyHKITMY U BX cBo¥cTBA. Touku pa3pbiBa. ACUMIITOTHI TpauKOB (HYHKITHHA.
CpoiicTBa (hyHKIIMI HEMPEPBHIBHBIX HA OTpPEe3Ke. METOoI MHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB.
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 7151 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. OnpenesneHne, reoMeTpUIecKuil U (U3NIECKHit
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie aeMeHTapHbIX QyHKUUN. [Ipor3BoaHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u Haumensinee obimiee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1 penienus 3a/1a4 B MebIX YMCiax.

KommnekcHeie uuncna. AnreOpandeckass W TpUroHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHUeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO 4Yuncna. [IpuMeHeHHe KOMIICKCHBIX 4YHCeNl Ul pPelIeHUs (QU3MYECKHX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBI0 TPHUTOHOMETPUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIECHHS CUCTEM U COBOKYITHOCTEHN palllOHAIbHBIX, UPPAL[UOHATIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmueckue meTo bl pellIeHUs ypaBHEHUHN U HEPaBEHCTB. | 'paduueckre METO bl peIIeHHs
3a/1a4 ¢ mapamMeTpaMH.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO (DYHKIIMM HA MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJsi OMpeJeNieHUus] CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (GopMynoll uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuna HaxoxKaeHUs IEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beluncinenue onpeaenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpana Uid HaXOXIACHHUS IUIOMAACH TIIOCKUX (QUryp U o0bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBCHHOTO WICHAa POCCHICKOrO OOIIECTBA, MPEJCTABICHUE O MaTEMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUMCKONW MATEMaTHYECKOW IIKOJbI, WCIOJb30BAHHE 3THUX JOCTHUKEHUU B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMKEHUN HAyKd M JEATEIbHOCTBIO YYEHOT0, OCO3HAHHME JIMYHOIO BKJIaJa B MOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyXJACHUN, BOCIPUUMYHBOCTH K MaTE€MaTHUYECKUM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (u3nueckas akTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
podeccuOHANBHOM NEATENIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX NPOLIECCOB HA COCTOSIHME TPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIEeCKUX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Karolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJI0BEYECKON ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIV BUIN3ALUH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUSAMHU, (QOPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MAaTEMATUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTUBOPCUUSA B @aKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU W, YMO3aKIIOUECHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH TPUMEPHl U  KOHTPHPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpPATh CIIOCO0 peneHus yaeOHOH 3a/1a4uu (CpaBHUBATh HECKOJBLKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpEUnE, MNpobiaeMy, ycTaHABIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHMS, IMPOIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIIECcCa, a TAK)KE BBIABUTATh MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U AJIS
pelIeHus 3a1a4H;

BBIOMpaTh MH(OpPMANMIO W3 HCTOYHUKOB Pa3lUYHBIX THUIOB, aHAIW3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U (bOpMy.]II/IpOBaTI) CYXKICHHA B COOTBCTCTBUH C YCIOBUAMHU U LECIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B Xo0Jie OOCYXKIEeHMsI 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYXAaeMON TeMbl, IPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULMH, B KOPPEKTHOU opMe GOpMYyIUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszauus:

COCTaBIIATh IUIAH, AJITOPUTM pEUIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM IIO3HABATEIILHON pe(IeKCUU KaK OCO3HAHUS COBEpPLIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IIPU PELICHHWH 33Ja4M, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJIOCTWKEHMsI pe3yibTaToOB JEATENIbHOCTH, HAXOAWUTh OLIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON palOThl, pacmpeaeisaTh BUAbI pabOT, I0roBapuBaThbcs, 00CYXIaTh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTrUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 ki1acce oOyyaromuiicsi MOMYyYUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AureOpa v Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAst
IpoOb, TPOIEHTHI, MPPAHOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JICHCTBHTEIBHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3InYHBIX OTpaciieit
3HaHUH U PEATTLHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUMCIICHUS, MPaBUJIa OKPYIJIEHUS, MPUKUAKY U OICHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C IIEJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a4ad U
MIpE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATh MOHATHEM: apU(PMETHUECKUIN KOPEHb HATYpaJIbHOM CTENEHN;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: JOrapudM dYHcla, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOIO
apryMeHTa;

OTIEpUPOBATH NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YUCJIOBOTO APryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIICICTBUS, PABHOCWIBHBIC HEPABEHCTBA,;

IPUMEHATh PaA3IMYHble METOJbl PELICHHs] PalUMOHAJIBHBIX M JPOOHO-pALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUs] HEPABECHCTB;

CcBOOOJIHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LeJIBIMH K03()(PUIIMEeHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSATh JeJIeHHe MHOTOUJIeHa HA MHOTOYJICH
¢ ocTaTkoM, TeopeMy besy u Teopemy Buera miis pemenus 3anad;

CBOOOJITHO OIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENEIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUYECKH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpenenuTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN U PELICHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBHBIE CUTYallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
ONpEeNEINTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIH PE3YJIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl  YHUCIOBBIX  BBIPDAKEHHH, COJAEpXKAIIMX CTENEHH C
palOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  JjorapupmoB Uil  MpeoOpa3oBaHUS  JOTapHU(PMHUUECKHX
BBIPAKEHUH;

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



NPUMEHATH  OCHOBHBIE  TPUTOHOMETpHYeckHe (opMynbl i [peoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

cBOOOJTHO OIEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE YypPaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pEAITbHBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3a/1a4yd, KCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHMEM allliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

CcBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHble (QYHKIMH, KOMIO3UIMS (yHKUWH, rpaduk (YHKIWHU, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCNCHHS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPUPOBATH TMOHATHAMU: UYETHBIE W HEUYETHBIE (DYHKIWHU, TIEPHOINIECKUE
GyHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIINU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENBIM
nmokaszaTenieM, rpaduk cTeneHHON (YHKIMU C HATypalbHBIM M IIEJBIM TOKa3areieMm, rpaduk
KOPHS N-0¥ CTeTeH! KaK (QYHKIIMH 0OpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeleM;

OTIEPHPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

CcBOOOJIHO ONEpHpOBaTh MOHATUSAMM: MOKa3aTellbHas W Jorapupmuueckas QyHKIUH, UX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'paMKH JUI PELICHUs ypPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (QyHKIUH A7 UCCIEN0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH Mpu
pellIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoOro aHaan3a:

CcBOOOJIHO OINEpPUPOBATh MOHATUAMU: apupMeTHUYecKas U TeoMeTpudecKas Iporpeccus,
0eCKOHEUHO YOBbIBaIOLIasi FEOMETPHUUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BaTh IPOTrPECCUU JUISl PELICHUS peabHbIX 33/1a4 IPUKIAIHOTO XapaKTepa;

CcBOOOJTHO  ONEpUpOBaTh  MOHATUSAMM:  IOCJIEAOBATEIBHOCTh, CHOCOOBI  3a/laHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MATEMaTUYECKOTI'0 aHAJIN3a KaK aHainu3a OECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HEMpepbIBHAsE Ha OTpE3Ke, MPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH TPOU3BOIHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUH JABYX (DYHKIUH,
3HATh MPOU3BO/IHbIE AIIEMEHTAPHBIX (DYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKHI U (PU3UUECKUN CMBICI IPOU3BOIHOMN IS peIIeH s 3a/1ay.



MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN alIapar JJIs ONMCaHUs pPeaJbHbIX IIPOLECCOB U
SIBIICHUH, TIPU PEICHUH 3a]1a4 U3 APYIUX y4eOHBIX MPEAMETOB;

cBOOOJTHO OMEpUPOBATh MOHSATHIMU: OIpEICICHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YEeCKOro OObBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEpaBEHCTBA.

K xonmy oOyuenms B 11 kui1acce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM pabodell mporpaMMbl y4eOHOro Kypca «Anrebpa ¥ Hadana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OINEpPUpPOBaTH TMOHATHSAMHU: HATypaJIbHOE M 1LEJO0€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMPU3HAKU AeauMocTy nensix yucen, HO u HOK
HaTypaJbHbIX YUCEN IS PEIICHUS 3314, IPUMEHATh Aroput™ EBKnnaa;

CBOOOHO ONEPUPOBATH MOHATHEM OCTAaTKa [0 MOJIYJI0, 3alIMChIBAaTh HaTypaJIbHbIE YUCIIA B
Pa3INYHBIX MO3UIIMOHHBIX CUCTEMAX CUHUCIICHNUS,

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
qycell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B anreOpanyeckoil 1 TpUroHOMEeTpUueckoil ¢opme,
BBITIOJIHATH apu(PMeTHYeCKUe onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHATUSIMHU:  HMPPALMOHAIbHBIE,  IIOKa3aTelbHblE U
norapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
Heo0XxoAuMble (POPMYIIBI JUIsl pEILIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMbI M COBOKYITHOCTEN
palMOHANIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX W JIOrapu(MHUUECKUX YpaBHEHUH WU
HEPABCHCTB;

pelaTh palUOHalbHble, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHbIE, JOrapugmuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U ITapaMeTpBbI;

IPUMEHATH IpauuecKrue METO/Ibl 7S peIlieHHs ypaBHEHUH U HEpaBEHCTB, a TAaKXkKe 3a7ay ¢
napaMeTpamy;

MOJICIUPOBATh pEaJbHbIE CHUTyallUM Ha s3bIKe aiareOpbl, COCTaBJIATh BbIPAXKEHHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI T10 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOACIN
C MCIIOJIb30BAaHMEM arrapara ajreOpbl, HHTEPIPETUPOBATh MOJTYYEHHBIA PE3yNIbTaT.

DOyHKUUM U TPapuUKU:

CTPOUTH IpaUKU KOMNO3MLMHU (PYHKIMH C MOMOIIBIO 3JIE€MEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOMTB TeOMeTpHUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPJMHATHON TIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATH PYHKIMH JUI MOJICIMPOBAHUS U UCCIIEIOBAaHUS PEATbHBIX IPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJAHYIO [UId HCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HEMPEPhIBHON Ha OTPE3KE;



HCIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXKJICHHUS HAWIYYIIErO PEUICHUS B MPUKIATHBIX, B
TOM YHCJIEC COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHATHIMU: TIEpBOOOpa3Has, OonpeaeaEHHBIA HHTET Pall, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
muddepeHInaTbHBIX YPaBHEHUI;

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoaunuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (pPOBbHIE)
Konrpoiabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
MHO0kecTBO IeUCTBUTEIILHEIX YUCE.
1 Mpmuorounensl. PanimoHanbHbie 24 1
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPAaBHEHUN
(6)) .
2 YHKUHH 1 rpaguici. CTeneHHas 12 1 https://m.eds00.ru/431WRJ3Y2
(GYHKIMS C LIETBIM [TOKa3aTeleM
A i N-oii
3 pHMCTHHCCKILH KOpeHb N-Oif 15 1 https:/m.eds00.ru/01A6HO8VZ
creneHu. ppamnuroHanbHble YpaBHEHUS
I1 .
4 OKasaTeILHas PyHKLIA 10 1 https://m.eds00.ru/HNIC60AKS
[TokazaTenbHbIE ypaBHEHUS
JI .
5 OrapHpMHHCCKas yHKLIA 18 1 https:/m.eds00.ru/I8PXC5ZEA
JlorapudmMuueckue ypaBHECHUS
T
6 PHTOHOMCTPHHCCKHE BRIPAKCHIA U 22 1 https://m.eds00.ru/IF11SN76Q
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U IPOTPECCHH 10 1 https://m.edsoo.ru/8QWRKXOHP
H .
8 CTIPCPEIBHEIC pyHKIIHH 20 1 https://m.eds00.ru/72752YHQ9
IIpousBogHas
I1 000
9 OBTOPCHHE, ODODIICHHS, 5 2 https://m.eds00.ru/PCOMVZEMH
CHCTEMATH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME



https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

11 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero odpa3oBaTebHbIE PecypChl
padoTsbI padoThI
" N
1 CCHGHOBaHKIe ymicnii ¢ nOMOIBIO 22 1 https://m.edso0.ru/8DME3XV95
MIPOM3BOIHOM
2 [TepBOOOpa3Has u UHTETpa 12 1 https://m.edsoo.ru/06 KKZN9AH
I'paduku TPUTOHOMETPHUUECKUX
3 ¢dbyHKIMH. TpUroHOMeTpUIeCKHe 14 1 https://m.edso0.ru/5JH7N1DTD
HEpaBeHCTBA
n
4 PPARTOHATIGHBIE, TOKA3ATENBHEIE H 24 1 https://m.eds00.ru/OUEKRH3WM
norapuMuvecKue HepaBeHCTBA
5 KomriekcHbie uncia 10 https://m.edsoo.ru/GUNT4PQPE
6 HatypanbHbie 1 1ieNbIe Yrcaa 10 https://m.edsoo0.ru/NCZOYIBFR
Cucrembl pallMOHATbHBIX,
7 HppaIrOHAIbHBIX [TOKA3aTEIbHBIX U 12 1 https://m.edsoo.ru/PY1EYYY4M
Jorapu(MUYECKHX YpaBHEHU
8 3agauu ¢ mapaMeTpaMu 16 1 https://m.edsoo.ru/AUDRLEGIH
I1 000
9 OBTOPCHIHE, ODOBIICHNE, 16 2 https://m.eds00.r/SANNIWXQM
CHCTEMAaTH3allMs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O 136 10 0
[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET O 061]161"0 06pa30BaHI/IH

Yucna ¥ BEIYMCIIEHUAS

1.1

OnepupoBaTh MOHATUSIMH: palMOHAIbHOE M JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoinonHaTe  apudmernyeckue omepanud € palUOHAJIbHBIMU U
JNEHUCTBUTEIbHBIMU YUCIIAMU

1.3

BremonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIB3YHd ImpaBrjia
OKPpYIJICHH:, JCJ1aTh IPUKUAKY U OICHKY pE3yjibTaTa BBEIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJIbIM MOKa3aTeIeM, CTaHAApTHAsS
(dopma 3anucu NEWCTBUTEIBHOTO YHCIIa, KOPEHb HaTypalbHOU CTETICHU;
WCIIOI30BaTh MOIXOAIIYI0 (POPMY 3alUCH JTCUCTBUTEIHHBIX YHCEI IS
peLIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC U TAHTE€HC MPOU3BOJILHOTO
yria; HCIOJb30BaTh 3allCh MPOM3BOJBHOIO yria uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIIHU

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
paluoHaIbHOE, UppalMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinmonHate mpeoOpa3oBaHUs TPUTOHOMETPHUYECKHUX BBIPAKEHHH U
pelaTh TPUrOHOMETPUUYECKUE YPaBHEHUS

2.3

BremmoaHaTh Hp606pa30BaHI/IH LEJIBIX, pallMOHAJIBHBIX U UPppallMOHAJIBHBIX
BLIpa)I(CHI/Iﬁ H pellaTb OCHOBHLIC THIIBI ICJIbIX, pPallMOHAJIbHBIX H
HppannoOHaJIbHbIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.4

HpI/IMCHHTL YPaBHCHUSA U HEPABCHCTBA JIsI PCHICHUA MATCMATHYCCKHUX
3a/lad U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CHUTyallUW Ha S3BbIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUSA, YPABHCHUSA, HCPABCHCTBA IO YCIIOBHUIO 3aJa4U, UCCIICAOBATDH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpadUKH

3.1

OnepupoBaTb MNOHATUSAMH: (YHKIHA, CIOCOOBI 3aJaHus  (DYyHKIMH,
o0nacTe oOIpeneNeHusT M MHOXECTBO 3HAuYeHU (QyHKIUH, Trpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH




OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIU

32 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 Ctpouth W uuTaTh TpaQuUKH JIHUHEHHOW (QYHKIUH, KBaIPaTHIHOM
' (YHKIMH, CTENIEHHOW (PYHKITUU C IEIBIM ITOKa3aTeIeM
Wcnonp3oBate rpaduku  (GYHKIUA I8 HCCICIOBAaHUS MPOIECCOB H
35 3aBUCUMOCTEH TMpU PEUICHUU 3a/]ad U3 JIPYruX y4eOHBIX MPEIMETOB H
' peanbHOM JKM3HH, BBIpAXKATh (QOpMyJaMU 3aBUCHMOCTH  MEXIY
BEIIMYUHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHSATHUSIMH: TIOCJIENOBATEILHOCT, apudMeTHUecKas Hu
' reoMeTpHuyecKas porpeccun
OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAs T'€OMETpUYECKas
4.2 mporpeccusi, cymma O€CKOHEYHO  YOBbIBalOIEd Te€OMETPUYECKOU
porpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOaMH
44 Hcnonb3oBaTh CBOMCTBAa TMOCJIENOBATEIBHOCTE W MPOTPECCHIl A
' pelIeHUs pealIbHbIX 3aJa4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT s OMHCAHHS
5.2 peanbHBIX MPOIECCOB U SABJICHUM, TIPH PEIICHUN 3a]1a9 U3 JPYTUX YIeOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  NOHATUSAMH:  OINpEAEIeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeNbCTBO
11 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro o001ero o0pa3oBaHmsi
pe3yJibTara
1 Yucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSAMH: HATYpaJbHOE, II€JI0€ YUCIIO; HCIOJIb30BATh
1.1 MPU3HAKU JETMMOCTH LEJIbIX YHCEeJ, pPa3JIoKEHUE Yucia Ha MPOCThbIE
MHOYUTEJH JJIs1 PELICHUS 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALIMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHAMU: JIOTAPU(PM UUCIIA, IECATUIHBIC U HATypaJIbHbIE
' norapuMbl
2 VYpaBHEHHUS 1 HEpAaBEHCTBA




2.1

[IpumensaTs cBoOiicTBa CTENEHUM [UId NpeoOpa3oBaHUs BbIPAXKEHUH,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOE YpPAaBHEHHE M HEPABEHCTBO;
peuaTbh OCHOBHBIE TUIIBI [IOKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB

2.2

BrimonHATe npeoOpa3zoBaHUs BBIPAKEHHN, COJEpKAIIUX JIOTapu(MBI;
OTIEpUPOBAThH MOHATUSAMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts pemienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUHN U €€ PEILEHUE;
UCIIOJIb30BAaTh  CUCTEMY JIMHEWHBIX YPaBHEHMM U1 PELICHUs
MIPAKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss  OpOCTEWINMX  CHCTEM U COBOKYIHOCTEM
palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CHUTyallUM Ha SI3bIKE alreOpbl, COCTaBIISTH
BBIPAKECHUS, YPABHEHUSI, HEPABEHCTBA W CHUCTEMBI MO YCIOBHUIO 3aJ1ayH,
HCCIIeI0BATh MOCTPOCHHBIE MOJIEH C MCIIOJIB30BAHMEM arIapaTa ainreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MNOHATUSIMU: TEpUOANYECKas (QYHKUHSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKLHH, TOYKUA IKCTpeMyMma (pyHKuuu, HanOosbluee U
HauMeHblIIee 3HaUYeHUs! PYHKIUU Ha MPOMEXKYTKE; UCIIOJIb30BaTh UX JUIf
rccaeaoBanus QyHKINH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATUIMH: TPAPUKH MTOKA3ATEIHHOM, JIOTAPUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKUUN; H300pakaTb UX HA KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N3obOpaxaTs Ha KOOPAWHATHOW IIOCKOCTH TpaduKh JTHHEHHBIX
yYpaBHEHUN U UCHOJb30BaTh HUX Ui PEIICHUS CUCTEMbl JHMHEHHBIX
ypaBHEHUH

3.4

Ucnonb3oBate rpadguku GyHKIOUE A7 KCCIEIOBAaHUS IPOLECCOB H
3aBUCHUMOCTEH U3 APYrUX YUEOHBIX TUCHUIUIMH

Hagama maTemarnueckoro aHaimsa

4.1

OnepupoBaThb TNOHSTUAMH: HENpPEpbIBHAS (QYHKLIMS, MPOU3BOJHAS
(GYHKIMHM; HCIOIB30BAaTh TEOMETPUYECKUI U (PU3UYECKHI CMBICI
MPOU3BOTHOM JUIS PEIICHUs 3a1a4

4.2

Haxoguts IIPOU3BO/JHBIC QJICMCHTAPHBIX Q)YHKHHI;’I, BBIYHMCIIATH
ITPOU3BOJAHBIC CYMMBI, ITPOU3BCACHHS, HACTHOT'O (1)YHKI_[I/II‘/‘I

4.3

Hcnonp3oBaTh MPOM3BOAHYIO Ui MCCIENOBaHMA  (QYHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh Pe3yabTaThl UCCIEIOBAHUS K
HOCTPOEHHIO IPahuKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO UIA HAXOXKACHUSA HAWITYHIICTO PCIICHUA B
IMPUKIIAAHBIX, B TOM YHCJIC COUUAJIBHO-3KOHOMHUYCCKUX, 3aJadax

4.5

Ol'IepI/IpOBaTL TIOHATHUAMU: nepBoo6pa3Hasi W HHTCrpall; IMOHUMATb
l"eOMeTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI UHTCI'paJia




46 Haxomute mepBooOpasHble 3JEMEHTapHBIX (OYHKUMH, BBIYHCIATDH
' uHTerpan mo opmyne Herotona — JleiiOania

47 Pemate npukiagHbie 331241, B TOM YUCIIE COIMATILHO-9KOHOMHYECKOTO U
' (bU3NYEeCcKOro XapakTepa, CpeCTBAMH MaTEMaTUYECKOTO aHaIn3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BBIYMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OecKOHEUYHble  IepHoauYeckue  apoOu.  Apudmernyeckue  omepamuu  C
1.1 | pauvMoHaJBHBIMHM YHCIAMHM, MPEOOpPa30BaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npobeil M MPOLEHTOB JUIsl pelIeHUsl MPHUKIATHBIX 3a/ad U3 PazIUYHbIX OTpacieit
3HaHUHM U PEATBHOM KU3HU
HevictBuTenpHble  4yMcia.  PanuoHanbHblE W UppalMOHAJbHBIE  YHCIA.
1.2 | Apudmernueckue omepanyu C JICHCTBUTENBHBIMH 4YHciIamu. [IpuOmmkEéHHBIC
BBIYMCIICHUS, IPaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BIYUCICHUN
Crenenp ¢ 1enbsiM mokazarenem. CranmapTHas (opma 3amucu JACHCTBUTEIHHOTO
1.3 | wuncna. Mcnonp3oBanue noaxonsmend (opMbl 3alUCH JAEHCTBUTENBHBIX YUCEN IS
peleHus MPaKTUYECKUX 3aa4 U IPEICTaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC 4YMCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHMe HepaBeHCTBAa. Merton
UHTEPBAJIOB
2.4 | Pemenue LeNnbIX U JpOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 | Pemenue nppalvoHaJbHbIX YPaBHEHUH U HEPABEHCTB
2.6 | PemeHue TPUTOHOMETPUYECKUX YpaBHEHHH
57 IIpumeHeHne ypaBHEHHI U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3InYHbIX 00JIacTe HAyKN U peaslbHOM KU3HU
3 OyHKIMH U TpadUKH
31 @ynkius, cnocoObl 3amanus QyHkIMH. ['paduk ¢yHkumu. BzaumHO oOpaTHBIE

GbyHKITII




3. OOnacte ompeneneHus M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHxmoum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 CrenenHas GyHKIHS ¢ HATYpAJILHBIM H LIEIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 Tpuronomerpudeckass OKpy>KHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (HYHKIIHIA
' YHCIIOBOIO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus IOCIENOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudmernueckas UM TreoMeTpuueckas mporpeccuu. beckoHeuHO yObIBaromias
4o | TEOMETPHYECKas MPOrpeccus. CyMma OeCKOHEYHO YObIBAIOLIEH I'eOMeTpUUYECKOM
' nporpeccun. Dopmysna CI0XKHBIX HpOLEHTOB. lcmosb3oBaHME Mporpeccuu Juist
pelIeHNs pealIbHbIX 3aJa4u MPUKIAIHOTO XapaKTepa
) MHoxecTBa 1 JIOTUKa
MHoOxecTBO, omnepauud HaJ MHOXecTBamu. Jluarpammbl Oitnepa — BenHna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO armmapara JUis ONHMCAHUS peasbHBIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Harypanbnble u uensie yncina. [IpusHaku 1e1MMOCTH HENbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, COIEPIKAIINX JTOTapHPMBbI
99 [IpeoOpaszoBanHue BEIpaKEHUH, COAEPIKAIIUX CTENIEHH C PAIIMOHAIBHBIM
' HoKasarejaeM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucteMbl JMHEHHBIX ypaBHEHUH. PelneHue NpUKIaIHBIX 3aJad C MOMOILBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucteMbl 1 COBOKYITHOCTH PALlMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHUCTEM M HEPAaBEHCTB K PEIICHHIO MaTeMaTUYEeCKUX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHBIX 00J1aCTel HAyKU U pealbHOM KU3HH
3 OyHKIMH U TpaduKH




Oynakius. Ilepuognyeckne ¢ynkuuu. [TpomMexyTKn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcuMymbl 1 MHHUMYMBI (GyHKUuu. HaunOosbliee W HanMeHblee 3HAYECHUE
(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, X CBOMUCTBA U rpaduku

3.3 [Toxa3zaTtenpHas u norapudmMuyeckas GyHKINUN, X CBOWCTBA U TPaPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMIA 47151 pEIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (QyHKOMHA UIS  HMCCICIOBAaHUS  IPOILECCOB |

3.5 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT NMPH PEIICHHH 3a7ad U3 JPYruxX y4eOHBIX
IIPEAMETOB U PEATbHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble (pyHKIIMN. MeToa HHTEPBAJIOB /1J1s1 pELIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM

43 [IpousBosHbie 3neMeHTapHbIX (QyHKIUNA. POpMyabl HAXOXKICHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMA

[IpumeHeHre TPOM3BOJHONW K HCCIENIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenne HanboIblero 1 HauMeHbIIEro 3HaYeHUs] (PYHKIMU Ha
OTpe3Ke
[IpumeHeHue NpoN3BOAHOM sl HAXO0XKIEHUS HaWIyqIlero perieH s B MPUKIIa HbIX

4.5 3a/auax, I OMNpEACNICHHs CKOPOCTH IIporiecca, 3aJaHHOTO (OPMYIOW WK
rpagukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 Huterpain, ero reoMmeTpuueckuii 1 (GU3UIECKUN CMBICI. BBIYHCIIeHHEe HHTETpaia 1mo

dhopmyne Hetorona — JleitOanma




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne Meromamu J10Ka3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHOMa, TeopeMa, CIEJCTBHE, CBOMCTBO, MpPH3HAK, I0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOMOJIOXKHOE YTBEPXKIACHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXKIACHUA TIIPpU PCIICHHUM  3ajad,
OLICHUBATH JIOTUYCCKYIO MMpaBUIBbHOCTDH paCCY)I()IeHPII;'I; YMCHHC
OIICpUPOBATH MOHATUAMU: MHOXCECTBO, IMOJMHOXKCCTBO, OIICpAllMMW HaAJ
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Jyisi OMCaHHsI PeaibHBIX IPOIIECCOB U SBICHUHN U MTPH PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX y4eOHBIX TPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OMUCHIBATh Tpadbl pPa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUpOBATh IOHATUAMU: HATYpPaAJIbHOC YHCJIO, IEJIO0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTejieM, CTCIICHb C HeﬁCTBHTCHBHBIM
IIOKa3aTcCJlICM, norapn(bM qucJia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PpallUOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX quceil; yYMCHHC  HUCIIOJIb30BaThb
IMPU3HAKHU OCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3JInYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMH H J'IOFapI/Iq)MaMI/I, npeo6pasoBaHI/1;1 I[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,

apupmeTHyecKasi porpeccus, reoMeTpruecKas mporpeccusi, 0eCKOHEUHO




yObIBaroIasi ~ TeOMETpHYEcKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHE OIEPUPOBATH NOHATUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb H apTYMEHT KOMITJIEKCHOTO 4Hcia, popma
3aMcH KOMILIEKCHBIX 4Hces (FreoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpanyeckas); yMeTb HPOU3BOAUTH apu(PMETUUYECKUE JIEUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHne onepupoBaTh NOHATHSAMH: PAalMOHAIbHBIC, MPPALMOHAJIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIoTapu(pMHUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBO, CHUCTEMa YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHUE pelaTb YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPHUEMOB; pelIaTh
YPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl C IapaMETpOM; IPUMEHSTH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI U1 PEIICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMenue omnepupoBaTh MOHATHUAMH: (QYHKIMSA, YETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HanOoblllee ¥ HaMMEHbIIee 3HAaYeHUs
(GYHKIIMM Ha TPOMEXYTKE, HelpepbIBHAsI GYHKIMSI, ACUMIITOTHI rpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas Npou3BOAHAA (DYHKIIUU, TEOMETPUUECKUNA U
(u3nueckuif CMBICII TMPOU3BOJHOM, MepBoOoOpa3Has, oOmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh ACUMMOTOTHI rpaduka (QyHKIUU; yMEHUe
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKIIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMHM; yMEHHE HAXOAWUTh IMPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIHIL;
YMEHHME WCIIOIb30BaTh MPOU3BOJHYIO ISl HCClIeNoBaHUS (YHKIIUMH,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHMHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTo
aHallM3a; TPHUMEHATHh TPOU3BOIHYIO JIS HAXOXKICHHS HAWITYy4dIIero
pelIeHus] B MPUKIAJHBIX, B TOM YHUCIE COLUATbHO-3KOHOMHUYECKHX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATCMATHUYCCKOI0 MOACIUPOBAHHA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMsA, KOMIO3UIMs (DYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOUTH TpaUKH W3yYEHHBIX (YHKUUH, BBIMOIHATH MPEOOpazOBaHUA
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHMOCTEH, TIPH PEUICHUU 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA U rpaduKu PyHKIIHIA 1715 peIIeHHS
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAXKEHMSI, YPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJENM C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBath NOHATUSMU: cpeiHee apudMeTHdecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIIOBOTO HA0OPa; YMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO0 CBOMCTBA peabHbIX MPOIIECCOB U SIBICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadUuyecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaOMIOJIEHUST C TIOMOIIBIO JWarpaMM pPAacCeMBaHUS U JIMHEHHOM

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYYAHHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, hopMmyiy bepHymmm, komOuHaTOpHBIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
NOHATUSAMH: ClIy4allHas BEJIMYMHA, pPACIPEICICHUE BEPOSATHOCTEM,
MaTE€MaTHYECKOE OKMAAHME, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHE HCIIOIb30BATh CBOWCTBA W3Y4YEHHBIX pACHpEACNCHUNA s
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONIEPUPOBATH MOHATHSIMU: COUETAaHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OILICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSIMH: TOYKa, MpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIMBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXIY MPSMBIMH, YroJl MEXIy HpsIMOM U IJIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenune], NOpusMa, NUpamuaa, (uUrypa u MOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHMIUHApA, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTU, CEYECHUS KOHYCAa U LIWIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dhopMynHpOBaTh ONpEACTICHUS U3ydaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
OTpoBepraTh MUX; YMEHHE MpPOBOAUTH Kilaccuukamuio ¢uryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

11

VYMenne OINCpHUpPOBATh TMOHATHUAMU: JABWKCHUC B  IPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPC, HUCIOJb30BaTh I'COMCTPHUYCCKHEC OTHOMICHUSA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(nmvHa, yroJ, miomanak, 00bEM, TUIONIAAh MOBEPXHOCTH), HCIOJB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (UTYP
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ n KOOpﬂHHaTHLIﬁ MCTOJ
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHUEC 3HAUYUMOCTH MATCMATUKHU B HU3YUCHUU IIPUPOIAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCllO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITIO

MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COTePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
1.1 HarypasbHbie u 1esblie uncna. [[pu3Haku JeTMMOCTH IIENBIX YHCENT
19 Panuonansupie uucna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, IPOIEHTHI,
' OECKOHEUYHBIE TIEPHOTHUECKHE IPOOU
13 Apudmernueckuil KOpeHb HaATYpaJIbHOU cTeneHu. JlecTBUs ¢ apupMeTHUECKUMU
' KOPHSIMH HATypaJIbHOM CTENEHN
14 Crenenb ¢ 1enbiM mokasareneM. CTeleHb C pPalMOHAIBHBIM ITOKa3aTeNEM.
. CBoiicTBa cTeneHu
L5 CuHYC, KOCHHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble YHCTa. ApUPMETHYECKHE Omepanuu ¢ JIeHCTBUTEIHHBIMU
1.7 upciaamu. [IpuOIMKEHHBIE BBIYUCIIECHUS, TPaBWIa OKPYIJIEHUS, NPUKHIKA W
OIICHKA PEe3yJIbTaTa BEIYHUCICHUI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KommnekcHsie yncna
2 VpaBHEHHUS ¥ HEPABEHCTBA
2.1 Llesbie U IPOOGHO-PAIIHOHALHBIC YPABHEHHSI
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIC U JOrapu(pMUIECKUE YPaBHEHHUS
2.5 Llenbie U IpoOHO-pAIMOHAILHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 IMoka3zarenbHbIE U JOrapu(pMUUECKHE HEPABEHCTBA
2.8 TpuUroHOMETPHUYECKHE HEPABEHCTBA
2.9 CrcTeMbl M COBOKYITHOCTH YPaBHEHHH M HEPABEHCTB
2.10 | VpaBHeHHUs, HepaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuia CHCTEMBI JTUHENHBIX ypaBHEHUH. ONpeaeIuTelh MaTPHIBI
3 ®yukuuy 1 rpahuKu




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennas GyHKIHUS C HaTypalbHBIM M LENbIM MokazateneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnToTel rpagukoB ¢yHkuuil. CBoiicTBa (QYHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [IporsBoaHbIe 31eMEHTAPHBIX (YHKIIHMA
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1. A. AnumoB u ap. «Anredpa 1 Hayana MareMaTuueckoro aHanusa. 10—11 kiaccel.

ba3oBblii U yriyOn€HHbBINA yPOBHU»

METOAUYECKUE MATEPUAJIBI IJIS1 YYUTEJIA
«Auredpa 1 Hayaja MaTeMaTH4YecKoro anajausa. Meroauyeckue pexkomenganuu. 10—
11 knaccw» (aBropsl: H. E. ®énoposa, M. B. Tkauéna)

o Jlna 10 kiaacca: «Anrebpa 1 Hadaia MaTeMaTHIECKOTO aHam3a. J(uiakTuaeckue
marepuaisl. 10 kmace. K yueonuky 1. A. Anmumosa. bazoBbiii u yriryOn€HHBIN
ypoHU». M. U. llaGynuna

e Jlna 11 kiaacca: «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHamm3a. J(unakTuaeckue
Marepuaisl. 11 kmacc. ba3oseiit u yrimyonénnsiii yposuu. K yaeOnuky 1. A.

AmumoBay. M. U. llabynuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

e bubmmoreka [IOK

e POII

e Uudoypox

e PemyEID



