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Pabouas mporpamMmma ydaeOHOTO Kypca «Airedpa W Hadajga MaTeMaTHYECKOTO aHajan3a» 0a30BOT0 YPOBHS IS
obOyuaroruxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO TOCYJapCTBEHHOTO 00pa3oBaTEeIbHOTO
CTaHJapTa CpeIHEro oomero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY O0pa30BaHHWIO, U TPAIUIMA POCCUHCKOTO oOpa3oBaHus. Peanmuzarus mporpamMMmbl oOecrieunBacT
OBIIQJICHHE KITFOUCBBIMA KOMIICTCHIIUSAMH, COCTaBJIIIONIMMU OCHOBY JUJISi CaMOPAa3BUTHs H  HENPEPHIBHOTO
00pa30BaHus, IIEIOCTHOCTD OOIICKYITYPHOTO, IMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS IMYHOCTH 00YYaONUXCA.

HEJN U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAIIM3a» SBISIETCS OJAHUM U3 HauboJiee 3HAUMMBIX B IPOTpaMMe
CTapIleil MIKOJBI, MMOCKOJIBKY, C OJHOH CTOPOHBI, OH OOecreyrBaeT MHCTPYMEHTAIBHYIO 0a3y IUIS M3ydeHHs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, @ C APYIOM CTOPOHBI, (POPMHUPYET JIOTUUECKOE M aOCTPAaKTHOE MBIIUICHUE yUYalluXcs
Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHUSI KypCOB MH(POPMATHUKH, OOIIECTBO3HAHNUS, HICTOPHH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydJalluecsl OBJaJeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (pOpMyIUpYeT CBOU
JOCTYKCHHSI B MAaTEMaTHIECKOH dopme.

Kypc anre6psl 1 Hagan MaTeMaTHUECKOI'0 aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIsl YCIICIIHOT'O OBJIAJCHUS 3aKOHAMHU
¢u3uKu, XUMuM, OWOJOTHH, TTOHWMAHUS OCHOBHBIX TCHICHLMI AKOHOMUKH M OOIIECTBEHHOH XHU3HH, MO3BOJISET
OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONB30BaTh UX B
MOBCEHEBHOW XM3HU. B TOXe Bpems OBnageHue aOCTPaKTHHIMH M JIOTMYECKH CTPOTUMHM MaTeMaTHYECKHUMHU
KOHCTPYKUMSIMH pa3BUBAaeT YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPKACHUS,
WCTIONB30BaTh 0000IIeHNE W KOHKPETH3alWio, aOCTparupoBaHHEe W aHAJIOTHI0, (OpPMUpPYET KpeaTuBHOE U
KpUTHYECKOEe MbIIIIeHHe. B Xome u3yuyeHus anreOpsl M Hayadl MaTeMaTHUECKOrO aHalu3a B CTaplieil MIKoie
ydaniiecsl IOIy4YaroT HOBBIM ONBIT PEIICHHUS MPUKIAAHBIX 3a7ad, CAMOCTOSTENBHOIO IMOCTPOCHUS MAaTEMaTHUECKUX
MojieJiell peanbHbIX CUTyalluii U UHTEPIIPEeTAllui OJYyYSHHBIX PEIIeHUH, 3HAKOMSTCS C IPUMEPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPHPOJE, HAyKE W B HCKYCCTBE, C BBIAAOMIUMUCS MAaTEMaTHYECKUMH OTKPBITHSMH U HX
aBTOpaMH.

Kypc obnanaer 3HaUMTENBHBIM BOCIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIM peanu3yercsi Kak uepe3 y4eOHbIiH
MaTepHaj, CHOCOOCTBYIOIIMI (OPMUPOBAHMIO HAyYHOTO MHPOBO33PEHUS, TaK M Yepe3 CHeuupuKy ydeOHOH
JESITeNbHOCTH, TPeOyroleld caMOCTOATENIBHOCTH, aKKypaTHOCTH, NPOJODKUTEIbHON KOHLUEHTPALUU BHUMAHHUS H
OTBETCTBEHHOCTH 3a MOJTYYECHHBIN pe3ynbTarT.

B ocHoBe Meronmuku oOydeHus anreOpe M HadajJaM MaTEeMaTHYECKOrO aHajlu3a JIEKHUT JIeATEIbHOCTHBIN
MPUHLUI O0yYEHUSI.

CrpykTypa Kypca «AnreOpa M Havaja MaTeMaTHYeCKOTO aHaJM3a» BKIIIOYAET CIEIYIOLIHe COAEp)KaTelbHO-
MeToandYeckue JMHUH: «Yuncna W BeraucieHus», «DyHKIMU u rpadukn», «YpaBHEHUS W HepaBeHcTBa», «Hauana
MaTEeMaTHYECKOro aHanusza», «MHoXkecTBa M JIOTMKa». Bce OCHOBHBIE CONEP)KATENbHO-METOAMUYECKUE JIMHUU
N3y4yaroTcs Ha MPOTSHKEHUH IBYX JIET 00y4eHHs B CTapILel MIKOJie, €CTECTBEHHO JIOMOIHSIS IPYT ApYyra U MOCTETIEHHO
HACBHIINAsCh HOBBIMH TeMaMHt M pazjienamu. [JaHHBIH Kypc SIBISIETCS HHTETPATUBHBIM, TIOCKOJIbKY OOBENHSET B cebe
coJiep>)kaHue HECKOJIBKHX MaTeMaTHUECKHX JUCIUIUIMH: anredpa, TPUrOHOMETPHs, MaTeMAaTUIECKUI aHaIi3, TEOPHUs
MHOXecTB U 1p. [lo Mepe Toro kak ywamiyecs oBnafeBaoT Bc€ Oosee MHUPOKUM MaTeMaTHYECKUM alllapaTroM, Y HUX
HOCJIEI0OBATENIbHO  (DOPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKyl0 MOJENIb peaabHON
CUTYyalluy, IPUMEHSTh 3HAHHS, [TOJyYeHHBIE B Kypce «AnreOpa v Hadana MaTeMaTndeckoro aHaju3ay, JJs PEelIeHus
CaMOCTOSITEIBHO C(HOPMYIMPOBAHHOIN MaTEeMaTHUECKOH 3a/1a4H, a 3aTeM HHTEPIPETUPOBATH OJTYUECHHBIN Pe3yibTaT.

ConepxarenbHo-MeTonuveckass JUHHA «Yucna W BbIYUCICHHS» 3aBepuiaeT (OpPMUPOBAHHE HABBIKOB
WCTIONIb30BaHMS JIEMCTBUTENBHBIX HYHCEN, KOTOpOoe OBLIIO HadaTO B OCHOBHOW mmikoje. B crapmeii mkosne ocoboe
BHUMaHHUE yJeNsieTcss (OPMUPOBAHHIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUAIOIINX B ce0sl MCIOIB30BaHHE
pa3nu4HbIX (HOpPM 3amKcH ACHCTBUTEIBHOIO YMCIA, YMEHHE PALMOHAIBHO BBIIONHATH ACUCTBHS C HUMH, JIENATh
MIPUKUIKY, ONEHUBATh pe3ynbrar. OOydarommecs MOTYYaroT HABBIKM MPHOIMKEHHBIX BBIYMCICHHUN, BBITIOJHEHHS
NEeNCTBHIA ¢ YMCTIaMH, 3alMCAaHHBIMU B CTAaHAAPTHON (hopMe, UCTIONb30BaHNS MAaTEMAaTHIECKIX KOHCTAHT, OIEHIBAHU
YHCIIOBBIX BBIPAXKEHUI.

Jluans «YpaBHEHHS M HEPAaBEHCTBa» peallu3yeTcsl Ha MPOTSHKEHUM Bcero oOydeHusi B CTapliel MIKOIE,
[IOCKOJIBKY B Ka&XXIOM pasfiesie MporpamMMbl NPeIyCMOTPEHO PELICHHE COOTBETCTBYHOIMX 3anad. OOydarouiuecs
OBIIQZIEBAIOT Pa3JIMYHBIMH METOAAMM pELIEHUS LENbIX, PALMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKa3aTeIbHBIX,
JOrapuPMHUIECKUX W TPUTOHOMETPHUECKHX YpaBHEHHWH, HEPaBEHCTB M HX cHcTeM. llomydeHHble yMeHHS
WCTIONB3YIOTCS TIPU MCCIIEIOBAaHUN (DYHKIMK C TIOMOIIBIO TIPOW3BOJIHON, PEIIeHWH MPHKIAJHBIX 33734 W 3a]ad Ha
HaXOXXJCHWE HAaWOOJBIINX W HAUMEHBIINX 3HaueHWH QyHKIuH. [laHHAs cojepiKaTelibHas JIMHUS BKJIIOYaeT B ceOs
TaKke (QOPMUPOBAHHME YMEHHMH BBINOJHATH pacu€rl Mo (opMynaM, NpeoOpa3oBaHUSI LENbIX, PalUOHAIBHBIX,
UPPALOHATBHBIX M TPUTOHOMETPHUYECKNX BBIPAKEHHH, @ TAaKXKe BBIPAKECHHUH, COCPIKAINX CTETIEHH U JOTapH(MBI.
bnaromapss u3yueHHIo anreOpaMyeckoro Marepuaja IPOUCXOAUT JajbHEWIIee pa3BUTHUE AITOPUTMHUYECKOIO U
a0CTPaKTHOTO MBILUICHUS y4yaluxcs, GOpMHUPYIOTCS HAaBBIKH JEIyKTHBHBIX PacCyXACHUH, paOOThl ¢ CUMBOJIbHBIMU
(hopmamu, MpeacTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpexajaract



3¢ PEKTHBHBIC HHCTPYMEHTHI JUIS PEIICHUS MPAKTHICCKAX M €CTECTBEHHO-HAYYHBIX 32J1a4, HATJISITHO JICMOHCTPUPYET
CBOU BO3MOXXHOCTH KaK SI3bIKa HAYKH.

ConepkarenpHO-MeTOIMYecKass THHUA «DYyHKIIMU U TpadUKu» TECHO MEPeIIeTaeTCs C JIPYTHMU JTUHUSIMH
Kypca, TMOCKOJBKY B KaKOM-TO CMBICIE 33JaéT MOCIeI0BaTeIbHOCTh M3Y4eHHUsI MaTepuana. V3ydeHne CTemneHHOM,
MTOKA3aTEeNbHOM, JTOrapu(MHUIECKOH M TPUTOHOMETPHUUECKHX (PYHKIWH, WX CBONCTB W TpaduKOB, HCIOIH30BAHHE
GYHKIMA JUIs  peuieHusl 3aa4 W3 JAPYruX Yy4YeOHBIX MPEIMETOB W PEAJIbHOW KW3HU TECHO CBS3aHO KakK C
MaTEeMaTHYECKUM aHAIM30M, TaK U C PEIIeHHEM ypaBHEHHUH 1 HepaBeHCTB. [Ipu aTom Oonbiioe BHIMaHUE yIeseTcs
(hopMHUPOBaHUIO yMEHHUS BBIpaXKaTh (OPMYyJIaMH 3aBHUCHMOCTH MEXAY PasIUYHBIMHA BEJIMYWHAMH, HWCCIIEIOBATh
MoJTyYeHHbIC (DYHKITUH, CTPOUTH MX Tpaduku. Marepuan 3Toi cofepKaTeIbHON JIMHUYU HalleJIeH Ha Pa3BUTHE YMCHUMA
Y HaBBIKOB, IMO3BOJISIONIMX BHIPAXATh 3aBHCUMOCTH MEXKIY BCIMYMHAMU B Pa3IMYHON (opMe: aHATUTHUECKOM,
rpaduyeckor U cioBecHOH. Ero m3ydeHne crocoOCTBYeT pa3sBUTHIO aJTOPHUTMUYECKOTO MBIIUICHHUS, CTIOCOOHOCTH K
0000IICHUIO ¥ KOHKPETU3AIIUH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Hadana MaTeMaTHueCKOro aHAIM3ay MO3BOJISIET CYIIECTBEHHO PACIIUPUThH KPYT Kak
MaTEeMaTHYECKUX, TaK W TPUKIAAHBIX 3a/1a4, JOCTYIHBIX OOyYaoUmMMCS, Y KOTOPBIX IOSBISIETCS BO3MOXKHOCTB
WCCIIEIOBATh M CTPOUTHh Tpadukd (YHKIHUH, ONPENeNsTh WX HAWOONBIINE W HaWMEHBIINE 3HAYEHUS, BBIYHCISTH
wionianu Guryp u o0ObEMBI TeN, HAXOIUTh CKOPOCTH M YCKOpPEHMsI TpoleccoB. [laHHasi cojepaTeibHas JMHHS
OTKPBIBACT HOBLIC BO3MOXHOCTU IIOCTPOCHUA MATEMATUUYCCKUX MOI[CHCﬁ PpCaJIbHBIX CHTyaHHP'I, HaXO0XIACHUA
HAWIYYIIETO PEHICHNs B MPUKIAIHBIX, B TOM YHCIE COIMAIFHO-YKOHOMUYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOT0 aHajiu3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOrO, (HOPMAaIbHO-JIOTUYECKOTO M KPEaTHBHOTO
MBILICHHS, (OPMHUPOBAHHIO YMEHH pAaclo3HaBaTh NPOSIBICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE H
nckyccrpe. OOydJaroImuecs: y3HAIOT O BBLIAIOIIUXCA Pe3yIbTaTax, MONyYeHHBIX B XOJIe Pa3BUTHS MaTeMaTHKHA Kak
HayKH, U UX aBTOpax.

COI[ep)KaTCHBHO-MCTOI[I/IquKaH JMHUS «MHOXKecTBa U JIOTHKa» B OCHOBHOM MOCBiAIICHA 3JICMCHTAM TCOPUH
MHOXECTB. TeopeTHKOo-MHOKECTBEHHBIC TMPEACTABICHUS IPOHMU3BIBAIOT BECh KypC WIKOJIHHOW MATEMAaTHKH U
MpenyiaraloT HanOoliee YHUBEPCATbHBIN S3bIK, OOBEIUHSIOMNNA BCE pa3lebl MATEMAaTHKHA U €€ MPIUIOKEHUH, OHH
CBA3BIBAIOT pa3HbIl€ MAaTEMATHUYCCKUEC NUCHUILIMHBL B CIUHOC 1LICJI0C. HOE)TOMy BaXXHO IaTb BO3MOXHOCTH IIKOJIBHUKY
IIOHUMAaTh TCOpGTHKO-MHO)KCCTBGHHLIfI SA3BIK COBpeMeHHOI\/'I MAaTCMAaTHKHU U UCIIOJIB30BATH €TI0 JJId BBIPAKCHUSA CBOUX
MBICJIEH.

B kypce «AnreOpa u Havajga MaTeMaTHYECKOTO aHAIM3a» HPUCYTCTBYIOT TAK:KE OCHOBBI MaTEMaTHUECKOTO
MOJICIMPOBAHUS, KOTOpBIE IPH3BaHbI CHOPMHPOBATH HABBIKA TIOCTPOCHHUS MOJIENICH peabHBIX CHUTYAIH,
WCCIIEIOBAHNS 3THUX MOJENield C TIOMOIIBIO ammapara ainreOppl U MaTeMaTHYeCKOTO aHallM3a M WHTEPHpeTaIiu
MOJTy4eHHBIX Pe3ynbTaToB. Takue 3aaHus BIIETEHBI B KaXIBIH U3 Pa3/elIoB POTPaMMBbl, TTOCKOJIBKY BECh MaTepHal
Kypca WIHPOKO HCIIONB3YETCs JUIS PELICHUs NPUKIAIHbIX 3anad. [Ipu peleHun peanpHbBIX NPAKTHYECKUX 3a1ad
ydJamniiecsi pa3BHUBAIOT HAOIIOJATeTbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparnupoBaThCs, HCIIOIB30BATh
aHaioruto, 0000maTh M KOHKPETU3HPOBATH MpoOieMy. JlesTensHOCTE MO (OPMUPOBAHUIO HABHIKOB PEIICHUS
MPUKJIAHBIX 3a7[ad OpPraHu3yeTCsl B IMPOIIECCE M3YYCHHUS BCEX TeM Kypca «AureOpa W Havajla MaTeMaTHYECKOrO
aHaJIM3ay.

MECTO YUYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM TuTtaHe Ha M3y4eHHUe Kypca anreOphl M Hayajl MaTeMaTHYECKOro aHaiun3a Ha 0a30BOM YPOBHE OTBOJUTCS 2
gaca B Hememo B 10 kiacce m 3 dwaca B Hememto B 11 kimacce, Bcero 3a aBa roma oOydeHus — 170 wacos.



COJEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
Yuciaa u BbluMciaeHus. PanmonanpHble uyncna. OOBIKHOBCHHBIE M JECATHYHBIE APOOH, NMPOLEHTHI, OECKOHEUYHbIE
TIepUOINYECKAE TPOOH. ApHPMETHIESCKHE OIEpaldd C ParMOHATBLHBIMH YHCIAMH, MPeoOpa3oBaHUS YHCIOBBIX
BeIpakeHHi. [Ipumenenue npobeli U MPOLIEHTOB AJIS PElICHUs MPUKIAAHBIX 3a7a4 U3 pa3InyHbIX OTpacieil 3HaHui u
peanpHOM XHU3HM. JlelcTBUTEIbHBIC Yncia. ParmoHansHbIe M HPpalHOHABHBIE YHCa. ApUGMETHICCKHE OTICPAIIUN C
NeUCTBUTEIbHBIMU YKcaaMu. [IpubmkéHHbIe BBIYUCICHUS, NIpaBuiia OKPYIJICHUS, IPUKHUIKA U OLIEHKAa pe3ysbpTara
BeIuUcIeHud. CTerneHb ¢ 1ebIM moka3aTteneM. CtangapTHas ¢popma 3alicH AeHCTBUTEILHOTO Yncia. Mcnonp3oBaHue
noaxoasuield GopMbl 3aIIMCH ISHCTBUTENBHBIX YUCEN Ul PEIICHHs MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.
Apudmernyeckuii KOpeHs HaTypaidbHOU cTeneHu. [leiicTBusa ¢ aprupMeTHIeCKUMH KOPHSIMH HAaTYpaJbHOW CTENEeHH.
CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIOBOI'O apTyMEHTa.
YpaBHenusi W  HepaBeHCTBAa. ToXaecTBa H  TOXICCTBEHHble  mpeoOpasoBanus.  [IpeoOpasoBaHue
TPUTOHOMETPUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETpHUYecKHe (OpMyIbl. YpaBHEHHE, KOPEHb YpPaBHEHHUSI.
HepasenctBo, pemenne HepaBeHcTBa. MeTo nHTEpBaioB. Perenne nenbix U IpoOHO-palMOHATBFHBIX YPaBHEHUN U
HEpaBeHCTB. PerleHne MppalMOHANBHBIX YpaBHEHMH W HEPaBEHCTB. PelleHue TPUTOHOMETPUYECKUX YpaBHEHHI.
[IpuMeneHnne ypaBHEHHI 1 HEPABEHCTB K PELHICHUIO MaTeMaTHYeCKUX 3a7ad ¥ 3a]a4 U3 pa3IMyHbIX 00JIacTeld HAyKH
peaIbHOM KU3HH.
@Oyukuun u rpadpuku. Oynkuus, cnocodsl 3aganus QyHkiud. ['paduk Qynkumu. B3anmHo oOpaTHbie (QYHKIHH.
O6nacTe omnpeneneHus 1 MHOXKeCTBO 3HaueHui Gpynkiuu. Hymn ¢ynkuuu. [IpomexxyTku 3HakonocTossHCTBa. YETHBIC
n HeuétHele (yHkiuu. CreneHHas (QyHKIMA ¢ HaTypaJbHBIM M IIeJbIM IOKaszateneM. EE cBolictBa u rpaduxk.
CpoiicTBa u rpaduk KOpHSA N-OH cTemeHu. TpUroHOMeTpHUYEeCKask OKPYKHOCTh, ONpPEAeTIeHHe TPUTOHOMETPUIECKUX
(YHKUIMH YMCTIOBOTO apryMeHTa.
Havyana wmarematnyeckoro anajm3a. IlocienoBarenbHOCTH, C€HOCOOBI  3aJaHUsl  MOCIEIOBATENBHOCTEH.
MOHOTOHHBIE TOCIENOBATENbHOCTH. ApudMeTndeckass U reoMeTpudecKas mporpeccu. beckoHeuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBArOIICH reoMeTpuyeckoil mporpeccuu. @opMyma CIOKHBIX
npoueHToB. Mcnonp3oBanue nporpeccuu A pelieHns peajbHbIX 3a/1a4 MPUKIaJHOTO XapaKkTepa.
MHoxecTBa U JOruKka. MHOXECTBO, Oonepaluu Haj MHOXecTBaMu. Juarpammbl Oiinepa—Benna. IlpumMeneHue
TEOPETUKO-MHOKECTBEHHOIO amnmapara JUlsl ONMMCAaHUs peabHBIX IMPOLIECCOB M SABJICHWH, NMPH pElIeHUH 3ajad W3
JpyTUX y4eOHbIX mpeaMeToB. OnpeseneHne, TeopeMa, CIe/ICTBHE, T0Ka3aTelbCTRO.

11 KJIACC
Yncna m Beruuciaenusa. Harypansuele w nensle uyncna. [lpusHakm penmumoctd Henbix uucenl. CreneHs ¢
pannoHa bHBIM TIOKa3zatesieM. CBoiicTBa crenenu. Jlorapudm uncna. JlecsTnaHble U HATYpaIbHBIE JTOTapH(MBL.
YpaBHenusi u HepaBeHcTBa. IIpeoOpazoBaHue BbIpaKeHHMH, conepxaummx Jorapudmel. IIpeoOpasoBaHue
BBIPAKCHHUH, COIEPKAIMX CTENEHU C PAlMOHAIBHBIM MOKa3aTeseM. lIpuMepsl TpUTOHOMETPUYECKUX HEPaBEHCTB.
[lokazarenbHble ypaBHEHHsI W HepaBeHCTBa. Jlorapudmuyeckue ypaBHeHHs W HepaBeHCTBA. CHUCTEMBl JTMHEHHBIX
ypaBHeHUH. Pemenne MpUKIaaHBIX 337a4 C TMTOMOIIBI0 CUCTEMBI JTUHEHHBIX ypaBHeHUH. CHUCTEMBI U COBOKYITHOCTHU
palMOHANBHBIX YpaBHEHMH M HEpaBeHCTB. [IpuMeHeHHEe ypaBHEHHH, CHUCTEM W HEPAaBEHCTB K PEIICHHUIO
MaTeMaTHUYECKHX 3a/1a4 U 3aJ1a4 U3 pa3iIMyHbIX 00JIACTeH HAyKH U peallbHON JKU3HH.
®yukuun u rpapuxn. Oynknys. [lepuoguueckre pyHkiun. [IpoMeKyTKH MOHOTOHHOCTH (QYHKIIMH. MaKCUMYMBI U
MUHMMYMbI (yHkiuu. Haumbosblnee ¥ HauMeHbllee 3Ha4deHHE (QYHKIMHM Ha NPOMEXYTKe. TpHUrOHOMETpHUYECKHUe
¢bynkumyn, ux cBodictBa M rpaduku. I[lokasarenbHas u norapudmuueckas (YHKLUMH, X CBOHCTBA M TpadUKH.
Ucnonb3oBanue rpadukoB QyHKIMH ISl pelICHUs YpaBHEHMH W JIMHEWHBIX cuUCTeM. lcmosib3oBaHuWe TpaduKoB
(YHKIMA A7 WccIenoBaHMs TPOIIECCOB M 3aBUCHUMOCTEH, KOTOpBIE BO3HHMKAIOT HPU PEIICHWH 3a/1ad U3 JIPYTHX
y4eOHBIX PEIMETOB U PEaTbHOM KHU3HH.
Hauyana maremaTuyeckoro ananausa. HempepeiBHeie (yHKIuH. MeTOJ MHTEPBAJIOB JUISI PEIICHUS HEPAaBEHCTB.
[MpousBognas ¢yHknuu. ['eomerpudeckuid ¥ usndeckuil CMBICT TPOU3BOAHOW. [IpOW3BOJHBIE 3IIEMEHTApHBIX
¢ynkumii. dopmysbl HaXOXKACHUS NPOM3BOAHON CyMMBI, HpOM3BEIeHHMA M uacTHOro QyHkuuid. IlpuMeHeHue
MPOM3BOJHON K HCCIEAOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue HauOoJdbLIEro u
HaMMEHBIIIEro 3HaueHus QyHKIMU Ha oTpe3ke. [I[puMeHeHre MPOM3BOIHOM ISl HAX0XK/ICHUST HAMITYYIIero PEelIeHHs B
MPUKJIAIHBIX 3a/1a4ax, Uil ONpeaesieHHs CKOPOCTH Ipolecca, 3aJanHoro Gopmyioi mim rpaduxom. [lepBoobpazHast.
Tabnuua nepBooOpasHbiXx. MHTerpan, ero reoMeTpuyeckuii U (U3WYeCKUd CMBICHI. BpIuMcieHne HHTErpana Mo
dhopmymne Hrrotona—JlelOHura.



IINTAHUPYEMBIE PE3YJIBTATbBI
OcBoenne yuyeOHOro mpeaMera «MaTemaTuKay» AOIKHO OOecTeYMBaTh IOCTHXKEHHE Ha YPOBHE CpeOHEro oOIIero
00pa3oBaHUs CIEAYIOIUX JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI
JIndHOCTHEIC pe3ybTaThl OCBOCHHUSI TPOrPaMMBbI YUeOHOTO TpeaMeTa «MaTeMaThKay XapaKTepU3yOTC:

I'paxmanckoe BocmuTaHue: CPOPMHPOBAHHOCTHIO TPAKIAHCKOW IMO3UIMH OOYYaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O HWIEHAa POCCHUICKOTO OOIIECTBa, MPEACTaBICHNEM O MAaTeMaTHYECKUX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYpP, SBICHUH, MPOLUEAYpP TpaKAAHCKOrO oOIecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHUEM
B3aMMOJICHCTBOBATh C COIMATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSAMH U HA3HAYCHUECM.

[laTpuoTrueckoe BocuTaHue: chOPMUPOBAHHOCTHIO POCCUMCKOM TPakIAHCKOW HIEHTHYHOCTH, YBAXKEHHUS K
MPOILLJIOMY U HACTOSIIEMY POCCHHCKON MaTEeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXEHUSM POCCHUUCKHUX
MAaT€MaTUKOB M POCCHUICKON MaTeMaTHUeCKOW IIKOJBI, K HKCIOJB30BAHUIO ATHUX JOCTIDKCHHMM B JIPYTUX HayKax,
TEXHOJIOTHX, cepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO  BOCHHUTAHHA: OCO3HAHWEM JyXOBHBIX IIEHHOCTEH POCCHHCKOTO  HApOAa;
c(hOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYCCKUM IPUMEHCHUEM
JIOCTHIKCHUN HAYKH U ICATCIIBHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOSCHUE YCTOWYMBOTO OYAyIIEero.

DcTeTHYecKoe BOCHHUTAHME: JCTETUYECKHM OTHOIIEHHWEM K MHpPY, BKIIOYas OSCTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/lay, PEIICHUH, PAacCyKICHHI, BOCIPUHMMYUBOCTHIO K MaTEMAaTHYECKUM acIeKTaM
pPa3IUYHBIX BUJOB UCKYCCTBA.

dusudeckoe BocmHTaHUE: C(POPMHPOBAHHOCTHIO YMEHHs MPUMEHATh MaTeMaTHYeCKHWe 3HAHUS B WHTepecax
3I0pOBOTO M 0€30macHOro o0pas3a JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3I0POBBIO (3I0pPOBOE MHTAHHE,
cOaaHCHPOBAHHBIN PEXUM 3aHITHA M OTHbIXa, peryjsipHas (uU3MYecKas aKTHBHOCTH); (DHU3UYECKOIrO
COBEPIIICHCTBOBAHMS, TIPH 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIEHON NEATEIFHOCTHIO.

TpynoBoe BociTaHUE: TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3TUIHBIM
chepam mpodecCHOHANIBHOMN JEATEIBHOCTH, CBSI3aHHBIM C MaTeMAaTUKON M €€ MPUIOKESHUSIMH, YMCHHEM COBEpIIATh
OCO3HaHHBIA BBIOOp Oymymiedl mpodeccuu U Pealu30BbIBaTH COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTBIO W
CIOCOOHOCTHIO K MaTeMaTHIeCKOMY 00pa30BaHMIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTHIO K
AKTMBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a]]a4 MaTEeMaTUYECKON HAIIPaBIEHHOCTH.

DKOJIOTMUECKOe BOCIUTAHUE: CPOPMHUPOBAHHOCTHIO OIKOJIOTMYECKOW KYJIbTYPbI, IOHHMAHUEM BIIHMSHUS
COLMAThHO-3KOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOHOW W COIMAILHOW CpPENbl, OCO3HAHHEM TJI00aTFHOTO
XapakTepa SKOJIOTHYECKUX MpoOJieM; OpHEeHTAIlel Ha IpUMEHEHHe MaTeMaTHYeCKUX 3HAHWHN JIJIsl pellieHns 3a7a4d B
00J1aCTH OKPYXKAIOIICH Cpejibl, INIAHUPOBAHUS IMOCTYIIKOB U OLICHKH MX BO3MOXKHBIX MMOCJICIACTBUM JJIsi OKPYXKaroIien
CpPeIbL.

LlenHOCTH HaydHOTO TO3HAHHA: CHOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKM M OOIINECTBEHHOW IPAKTHUKH, TOHUMAHHEM MaTeMaTHUYeCKOM Hayku Kak cdepbl
YEJIOBEUECKON JCSITEIILHOCTH, dTANOB €€ Pa3BUTHUS W 3HAYUMOCTH ISl PA3BUTHS ITUBIJIM3AIINH; OBIIAJICHUEM SI3EIKOM
MaTEeMaTHKH U MaTeMAaTHIECKOU KYJIBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO
Y UCCJIEIOBATEIBCKYIO JCATEIBHOCTh HHANBUAYATIHHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHUS TPOrpaMMbl ydeOHoro mnpeamera «MaTemMaThka» XapaKTepH3yrTCs
OBIIQJICHEM YHHUBEPCAIbHBIMUA  HO3ZHAGAMEAbHbIMU  OCUCMBUSIMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausMuU, YHUBEPCATbHLIMU Pe2YISIMUBHBIMU OeUCTN8UIMU.

1) Vuusepcanvnvie nosnasamensmwvie Oeiicmgus, obecneuusarom Gopmuposanue 6a308blX KOSHUMUGHbIX
npoyeccos obyuarowuxca (0ceoeHue Memooo8 MNOZHAHUSL OKPYHCAOWe20 MUpa; NnpuMeHeHue J102U4ecKux,
UCCNIe008AMENbCKUX ONepayuil, yMeHui pabomams ¢ uHpopmayuel).

bazoBbie noruueckue AeCTBUS:

®  BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MaTEMATHIECKUX OOBEKTOB, TOHATH, OTHOIECHUH

MEXIy MOHSATUAMU; (QOPMYIHPOBATH OIPENCICHUS TOHSATHH, yCTaHABIMBATH CYIIECTBEHHBIH IPU3HAK
KJaccu(uKaIMy, OCHOBAHHS JIJIsl 000OIICHUS M CPABHEHUS, KPUTEPHUH TIPOBOMMOTO aHATIH3a;

®  BOCIpPUHHUMATh, (OPMYIUPOBATH WU TMPEOOPA3OBHIBATH CYXKICHHUS: YTBEPIUTEIbHBIE M OTPHIATEIbHBIC,

€/IMHUYHBIE, YACTHBIE U OOILME; YCIOBHBIE;
® BBISBIATH, MaTeMaTU4YecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIpOTUBOpeuus: B (akrax, JaHHbBIX,
HaONIIOJICHUSIX ¥ YTBEPXKICHUSX; TMpeajaraTh KpPUTEPUU JUISL BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUMI;

® JIeNaTh BBIBOJBI C HCIIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIOUYCHHIA,
YMO3aKJIIOUeHUH 10 aHaJIOTHH;



MTPOBOJIUTH CAMOCTOSATEIBHO JI0KA3aTEIhCTBA MATEMAaTUYCCKUX YTBEPKICHHUN (TIPSMBIC U OT MPOTUBHOTO),
BBICTPAaNWBaTh apryMEHTAIWIO, TPUBOJWTH TNPUMEPHl W KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHHS U BBIBOJIBI;

BEIOMpaTh CIOCOO pemieHus] yu4eOHOW 3ajadu (CpaBHMBATH HECKOIBKO BAPWAHTOB pEIICHHS, BHIOMPATH
Han00J1ee MOMXOASAIINN C YIETOM CAMOCTOSTEIILHO BBIICJICHHBIX KPUTCPUCR).

Ba3oBrie nccnemoBaTelIbCKUe NEUCTBH:

KCIIOJIb30BaTh BOMPOCHI KaK MCCICAOBATCIILCKUNA HHCTPYMEHT TMO3HAHMS, (HOPMYIUPOBATH BOIPOCHI,
(duKcUpyolIe MPOTHBOPEYNE, MPOOIeMy, YCTaHABINBATh UCKOMOE M JaHHOE, ()OPMHUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHUE;

MPOBOJMUTH  CAaMOCTOSITCIBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCICAOBAHUE 10 YCTAHOBJICHUIO
0COOCHHOCTEH MAaTEeMAaTHYECKOro OOBEKTa, SIBIICHHS, MPOIECCa, BBIABICHUIO 3aBHCUMOCTEH MEXITy
00bEKTaMU, SBJICHUSMH, TIPOIIECCAMMU;

CaMOCTOSITETFHO (POPMyNIHpPOBaTh OOOOIIEHUS W BBIBOJBI O pe3yJbTaTaM IPOBEAEHHOTO HAOIIOACHHUSA,
WCCJICIOBAHMUS, OLICHUBATh IOCTOBEPHOCTH MOJIYUEHHBIX PE3yJILTATOB, BEIBOJIOB U 00OOIICHUI;
MPOTHO3MPOBATh BOBMOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BBIIBUTAThH MPEAINOIOKCHUS O €ro Pa3BUTHU B
HOBBIX YCJIOBUSIX.

Pa6ora ¢ nuaopmarmeii:

BBISIBIISITH Je(UUINTH HHPOpPMALUH, JAaHHBIX, HCOOXOIUMBIX AJIs1 OTBETA HA BOIIPOC U AJISl PELLCHUS 3a1a4H;
BbIOMpaTh WMHQOPMALMIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAIM3MPOBATh, CHCTEMAaTH3UPOBATH U
WHTEPIPETUPOBATh HHPOPMAIUIO PA3INYHBIX BHIOB U (POPM Ipe/ICTaBICHHS;

CTPYKTYpPHPOBATh HH(OPMALIHIO, IPEACTABIATH €€ B Pa3IMUHBIX (popMax, HIUTIOCTPUPOBATE TpaduIecKu;
OLIEHUBATh HAAEKHOCTH HH(POPMALIUH 10 CAMOCTOSTEIBHO CHOPMYITMPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvie KOMMyHUKamugHwle Oelicmausl, 0becnequsarom c@hopmuposaHHOCHb COYUATLHBIX HABLIKOG
obyuarowuxcs.
OOwienue:

BOCIIPHHUMATh U (OPMYJIUPOBATh CYXACHHUS B COOTBETCTBUHM C YCJIOBUSIMHM M LEJISIMH OOLICHMS; SICHO,
TOYHO, TPAaMOTHO BBIPa)XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO
XOAy pelleHHs 3aaui, KOMMEHTHPOBATh [TOJYyUCHHBINH pe3yIbTaT;

B X0Jle 00CYX/IeHHsI 337]aBaTh BOTPOCHI 110 CYIIECTBY OOCYKIIaeMO# TeMBbI, IPOOJIEMbI, pelIaeMoil 3a/1a4y,
BBICKa3bIBaTh UJEH, HALICJICHHBIE Ha ITIOUCK PELICHUS; COIIOCTABIISTH CBOU CY)KICHHUS C CYKACHUSIMH APYTHX
YYaCTHUKOB JAMaiora, oOHapy)KWBAaTh pazidyhe M CXOJCTBO TMO3WIMH; B KOpPpeKTHOH (opme
(dhopMynHUpoBaTh Pa3HOTIACHS, CBOH BO3PAKEHUS,

MIPECTaBIATh PE3yJIbTAaThl PEIIEHUs 33Ja4yd, JKCIEPUMEHTa, WCCIIEOBAHMUSA, MPOEKTA; CaMOCTOSTEIHHO
BbIOMpATh (popMaT BHICTYIUIEHHUS ¢ yYETOM 3a]a4 NPE3CHTALMH U OCOOCHHOCTEH ay AUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh ¥ HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M HHANBUAYaAILHON pabOThI IPH PELIEHUH YU€OHbBIX
3aJla4; MPUHUMAThH IIeJTb COBMECTHOM JAEATENbHOCTH, IUIAHWPOBAaTh OPraHU3aIMI0 COBMECTHOM pabOoThI,
pacnpenensiTh BUAB paboT, JOroBapUBaThecs, 0OCYKIaTh MPOLECC U Pe3ysIbTaT paboThl; 00001IaTh MHEHHUS
HECKOJIbKHUX JIFOJCH;

Yy4acTBOBaTh B IPYNIOBBIX (opMax padboTsl (00CyKAeHUS,, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE);
BBHITIOJIHATh CBOIO YacTh Pa0OTBl U KOOPAWHHPOBATH CBOU JEHCTBHUS C JAPYTHMH WICHAMH KOMAaH]IBI;
OLIEHMBATh KaY€CTBO CBOETO BKJaJa B OOMIMH MPOLYKT O KPUTEPUSM, CHOPMYJIUPOBAHHBIM Y4aCTHUKAMHU
B3aMMOJCHCTBUS.

3) Vuusepcanvuvie pezynamuenvie Oeiicmsus, obecneuusarom @OOpMUposanHue CMuiCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTNU.

CamMoopraHuzanusi:

COCTaBJIATH IUIAaH, AITOPUTM PEIIeHHS 33/1a4H, BRIOMPATh CIIOCO0 pEeNIeHns ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBAaTh BapHaHTHl pEIIEHHWH C Y4ETOM HOBOH
nHpOpPMAaLIUH.

CaMOKOHTpOJIB!

BIIa/ICTh HABBIKAMH MTO3HABATEILHON Pe(PICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U MBICITHTEIHHBIX
MIPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysbTara
pelIeHusl MaTeMaTH4YeCKOM 3a1auu;

MpEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TPH PEIICHWH 3aJa4d, BHOCHUTH KOPPEKTHUBHI B
JIESTEIILHOCTh Ha OCHOBE HOBBIX 00CTOSTEILCTB, JAHHBIX, HAMIEHHBIX OIIUOOK, BEISBJICHHBIX TPYIHOCTEIH;
OIICHWBAaTh COOTBETCTBHE pE3yJlbTaTa IEIM W YCJIOBUSAM, OOBSICHATh MPUYUHBI JOCTIDKCHUS WIN
HEJOCTI)KEHUS Pe3yIbTaTOB JIEATEIILHOCTH, HAXOINUTH OIIMOKY, aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIbTATBI
OcBoenne yueOHOTO Kypca «AireOpa W Hadana MaTeMaTHYECKOTO aHalM3a» Ha YPOBHE CPEIHEro OoOIIero
00pa3zoBaHUs JOJHKHO 00ECIeUNBATh JOCTH)KEHHUE CIEAYIOMINX MIPEIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

10 KJIACC

Yucaa u Beruuciaenus. OneprupoBaTh MOHATHSIMU: PAHOHAIEHOE M JEHCTBUTENBHOE YHCII0, OOBIKHOBEHHAS U
JecATUYHasi ApoOb, MPOLEHTHL. BBINONIHATE apudMeTHdeckue omepauyy C PaldOHANBHBIMU U JEHCTBUTEIbHBIMU
quciaaMy. BEIMOMHATE npuOIMKEHHBIE BBIYUCICHUS, UCIIOb3YsI MPaBUiia OKPYIJICHHS, NeNlaTh NPUKUIKY M OLEHKY
pe3yibTata BeuUcIeHHHd. ONepupoBaTh MOHITUSMH: CTENEHb C IIETBIM IMOKa3aTejeM; cTaHaapTHas (opma 3amucu
JNEWCTBUTEIBHOTO 4YHCIA, KOPEHb HATypaJbHOMW CTENEHM; HCIONb30BaTh MOIXOAALIYI0 (GopMy  3amucu
JNEeVCTBUTEIBHBIX YUCEN IS PEIleHHs NPAaKTHUECKUX 3alad M MpeACTaBieHUs AaHHbIX. OmepupoBaTh MOHATHSIMU!
CHHYC, KOCHHYC W TaHI'€HC MPOHM3BOJBLHOTO YIJa; HMCIOJB30BaTh 3alKCh MPOHM3BOJIBHOIO yria uepe3 oOpaTHBIE
TPUTOHOMETPUYECKUE (DYHKIIHH.

YpaBHennss U HepaBeHcTBa. OmepupoBaTh HNOHATHAMH: TOXIECTBO, ypPaBHEHHE, HEPAaBEHCTBO; LEJIOE,
panMoOHaJIbHOE, HPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YpaBHEHHE; DBBINONHATH
npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHHH W pelaTh TPUTOHOMETPHUYECKHE YpaBHEHHS. BBIMTOTHATH
npeoOpa3oBaHus LENbIX, PAMOHATIBHBIX M HPPAIMOHAIBHBIX BBIPAKCHHH W pellaTh OCHOBHBIC THIBI IEIBIX,
panMOHAJIbHBIX M UPPALMOHANIBHBIX YPABHEHUM U HEPAaBEHCTB. IIpUMEHATh ypaBHEHUS! U HEPABEHCTBA [UISl PEILCHUS
MaTeMaTHYEeCKHX 3ajad W 3ajJa4d W3 pa3IuyHbIX 00NacTell HAyKW M peanbHOW >KM3HU. MOJAEIMpOBaTh peajbHbIC
CUTYyallul Ha SI3bIKE ajreOpbl, COCTABIATH BHIPKEHHS, YPaBHEHUsI, HEPAaBEHCTBA 10 YCIOBHUIO 3a/1a4H, HUCCIECIOBATh
MOCTPOEHHBIE MOAEIH C HCIOIb30BAaHUEM alIapara ajareopsl.

@Oyukuuu u rpapuku. OnepupoBaTh MOHATHAMH: (YHKIHUSA, CIIOCOOBI 3amaHus (YHKIUH, 007acTh
OIIpeJeNieHHsT ¥ MHOKECTBO 3HaueHWH (QyHKIHMH, rpaduk (YHKIWH, B3aUMHO oOpaTHble (pyHKImMU. OnepupoBaTh
MNOHATHSIMU: Y€THOCTh M HEYETHOCTh (PYHKIMH, HyIM (YHKUMH, OPOMEXYTKH 3HAKOMOCTOsHCTBa. Mcmonp3oBath
rpadukn QyHKIUE 101 pemieHus ypaBHeHHH. CTpOWTh M 4YUTaTh TpadUKH JUHEWHOW (DYHKIWH, KBaJApaTHIHOU
(GyHKIMH, CTeleHHOM (YHKIMM ¢ 1enbIM MmokasaTeneM. lcmonb3oBaTe rpaduku (QyHKOMHA IUIsl MCCIETOBaHHS
MPOIIECCOB W 3aBUCUMOCTEH NPHW pEIICHUH 33/a4 U3 APYTHX Y4eOHBIX MPEIMETOB M PEANbHOW JKHU3HU; BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXIY BEIMYHHAMH.

Havana maremaTnyeckoro ananausa. OnepupoBaTh MOHATHUSAMH: MOCIEIOBATEIBHOCTD, apu(MeTHUecKas U
reomerpuueckas nporpeccun. OnepupoBaTh MOHATHIMU: OECKOHEYHO YOBIBAOIas TeOMETpHYECKas MpPOTPEcCHs,
cymMMa OECKOHEYHO YOBIBAIOLIEH TI'€OMETPHUUYECKONM MPOrpeccHy. 3ajaBaTh IOCIEAOBATEIbHOCTH Pa3TUYHBIMU
cnocobamu. Mcnonp30BaTh CBOWCTBA MOCIENOBATENBHOCTEH M MPOTPECCHMM A PEIICHHs pEaJbHBIX 3a1ad
HPUKJIAJHOTO XapaKTepa.

MHoxecTBa M Joruka. OnepupoBaTh HOHATHAMU: MHOXECTBO, ONIEpallM HaJ MHOXecTBaMH. Mcronb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJsl ONMCaHusl PeajbHbIX POLIECCOB U SBJICHUH, IPU PELICHUH 3a1a4 U3 IPyTrux
yueOHbIX npeameroB. OnepupoBaTh MOHATHAME: ONPEEICHUEe, TeOpeMa, CIIeICTBUE, T0Ka3aTeIbCTRO.

11 KJIACC

Yucna u BblyucaeHus. OnepupoBaTh MOHATHAMH: HATypaJlbHOE, LIENOE€ YWCIO; HCIOIb30BATh MPHU3HAKU
JIEJIMMOCTH LIEJBIX YUCENI, Pa3JI0KEHUE YHCTIa Ha MPOCThIe MHOKUTENHN IS pelieHus 3aaad. OnepupoBarTh MOHATHEM:
CTEIlEeHb C palMOHAJIbHBIM NoKa3zareneM. OnepupoBaTh MOHATUSAMHU: JIOTAPU(PM UKCTa, JECATUYHBIE U HaTypaJbHbIE
norapu(Mel.

YpaBHeHus U HepaBeHcTBA. [[pUMeHATH CBONCTBA CTENEHM /ISl MPEOOPa30BaHUS BRIPAKEHHI; OTIEPUPOBATH
MOHATHUSAMU: TIOKA3aTEIbHOE YpaBHEHHWE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI MOKa3aTEIbHBIX YPaBHEHUH U
HEpaBeHCTB. BHIMONHATE NpeoOpa3oBaHUsl BBIPAKECHUH, COAEp)KAIIUX JIOTapU(MBbI; ONEPUPOBATH IMOHATHIMU:
JorapuMUIECKOe YpaBHEHHE M HEPABEHCTBO; PElllaTh OCHOBHBIE THUIIBI JIOTAPU(PMUUECKIX YPaBHEHHUI U HEPABEHCTB.
Haxomute pemeHus mpoCTEHIINX TPUTOHOMETPHUUECKHUX HepaBeHCTB. OmepupoBaTh MOHATUAMU: CHCTEMA JIMHEHHBIX
YpaBHEHUH W €€ pEIlIEeHUE; HCIOIb30BaTh CHUCTEMY JIMHEHHBIX YpPaBHEHWM [JIs pELIEHUs NPaKTHYECKUX 3ajaad.
Haxogute pemeHuss MNpOCTEMINMX CHCTEM M COBOKYMHOCTEM pallMOHAIBHBIX YPAaBHEHWH M HEPAaBEHCTB.
MonenupoBath peasbHbIE CUTYallMM Ha A3BIKE ajreOpbl, COCTABIATh BBIPAKEHUS, YPABHEHHS, HEPAaBEHCTBA H
CHCTEMBI 110 YCIIOBHIO 3a[aqH, UCCIIEI0BATh IIOCTPOSHHBIE MOJENH C UCTIOIB30BAHNEM alllapara aareOpsl.

@yuxkuun u rpapuxu. OnepupoBaTh MOHATHIMU: Nepuoguueckas (QpyHKIHS, TPOMEXKYTKA MOHOTOHHOCTH
(YHKIIMHA, TOYKH OKCTpeMyMma (yHKIWH, HanOoJbIlee W HAaWMEHbIIee 3Ha4eHHS (PYHKIUU Ha TPOMEXKYTKE;
WCTIONB30BaTh WX JJISl HCCIIENOBaHHMA (QYHKIWH, 3amaHHOW rpadukoMm. OmepupoBaTh MOHATUSIMH: Tpaduku
MOKa3aTeNbHOM, JOrapu()MUIECKON 1 TPUTOHOMETPUIECKUX (YHKIMIA; M300paskaTh UX HAa KOOPAMHATHON IUIOCKOCTH
U UCIIONIb30BaTh Ul PELICHUS YpaBHEHUM M HepaBeHCTB. M300paxare Ha KOOPAMHATHOM IJIOCKOCTH rpaduku
JMHEHHBIX YpaBHCHWHA W WCITOJIB30BaTh WX IS PEIICHHS CHCTEMBI JTUHEHHBIX ypaBHEHUH. Mcmons3o0BaTh rpaduku
(GyHKUMH 11 UcCcTeIOBaHUs MIPOLIECCOB U 3aBUCHUMOCTEH U3 APYTHX YUEOHBIX AUCIMIUIMH.



Havyana marematnyeckoro amaiau3a. OnepupoBaTh TOHSATHSIMHU: HeENpepbiBHAas (YHKIWS; POU3BOIHAS
(OYHKITMH, WCIIOJIb30BaTh TEOMETPUYCCKUNA W (U3NYESCKUI CMBICI TPOW3BOJHOW JUIs pelieHus 3anad. Haxoauthb
MPOU3BOHBIC 3JIEMEHTAPHBIX (YHKIWUN, BBIYHCISATH MPOU3BOAHBIC CYMMBI, MPOU3BEICHUS, YaCTHOTO (YHKITHIMA.
Hcnonp30BaTh MPOU3BOIHYIO MU HICCTIENOBaHMS (DYHKIIMK HA MOHOTOHHOCTD M SKCTPEMYMBI, IPUMEHSTh Pe3yIbTaThI
WCCIIEIOBAHASA K MOCTPOCHUIO TpadmKoB. VCIOmb30BaTh MPOM3BOMHYIO IUISl HAXOXACHWS HAFTYYIIETO PEIIeHHs B
MPUKJIATHBIX, B TOM YHCIIC COIUAIBHO-’KOHOMUYECKUX, 3ajadax. OmnepupoBaTh MOHATUSMHU: TEPBOOOpa3Has U
WHTETpaJ; TOHUMAaTh TeOMETPHUECKAN M (PU3NIEeCKHl CMBICT MHTerpana. HaxonnTs mepBooOpa3Hble 3JeMEHTaPHBIX
(hyHKIM;, BRIYHCIATH WHTErpan mo ¢opmyne Hrerorona-JleitOnuma. Pemars mpuxiiagHple 3agadd, B TOM YHUCIE
COLUAITBHO-3KOHOMHUYECKOT0 M (PU3UYECKOr0 XapaKkTepa, CpeACTBaMH MaTeMaTHYECKOTO aHAIIN3a.

TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne KoJnuecTBo yacoB
o/ HaumeHoBaHue pa3iesoB U TeM K - DJieKTpoHHbIEe (I (ppoBHIE)
NporpaMmel Bcero OHTPOJLHBIE PaKTHIECKHE | oGhazoBaTebHbIE pecypehl
n padoThI padoThI

MHOXeCTBa paIOHAIBHBIX 1
1 JIEUCTBUTENBHBIX YUcell. PalmonanbHbIe 14 1 https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA

Oynkunu u rpaduku. CTeneHp ¢ HesbIM

6 https://m.edsoo.ru/1568aba3
IIoKasaTeJjieM

Apudmernueckuii KOpeHb N—01
3 crenenu. VppalnoHanbHbie ypaBHEHUS 18 1 https://m.edsoo.ru/1568aba3
Y HEPaBEHCTBA

DopMyJIBI
4 TpUroHoMeTpun. T pUroHoMeTprdIecKue 22 1 https://m.edsoo.ru/1568aba3
ypaBHEHUSI
5 ITocne0BaTeIbHOCTH M IPOTPECCHH 5 https://m.edsoo.ru/1568aba3
6 Hosroperne, O6O6memfe’ 3 1 https://m.edso0.ru/1568aba3
CHCTeMaTH3alHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0
[NPOT'PAMME
11 KIIACC
KoJsinyecTBo yacoB
Ne HaumeHoBaHMe pa3aesioB U TeM DJleKTpOHHbIe (LM(ppOBbIE)
n/m | mporpaMmbl Beero | OHTPOJIbHDLI IpakTHyeckne | o5h050patenbbIe pecypesl
e padoThbl paéoTsbl

CremneHs ¢ paluoOHAITLHBIM

nokaszareiieM. [loka3zarenbHas
1 12 1 https://m.edsoo.ru/f11c4afd
¢yHakuwms. [TokaszaTenpHBIC YpaBHEHUS

1 HCPABCHCTBA

Jlorapupmudeckas GpyHkuus.

2 Jlorapudmudeckie ypaBHEHUS U 12 https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
TpuronomeTpuueckue GyHKIUH U UX

3 rpaduku. TpUTOHOMETPHUYECKHE 9 1 https://m.edsoo.ru/fl11c4afd
HEPaBEHCTBA

4 HpomBOHHaf{' Tpmuenerie 24 1 https://m.edsoo.ru/f11c4afd
POHM3BOIHOM
WHTerpai u ero npruMeHEHHs 9 https://m.edsoo.ru/fl1c4afd

6 Cucrembl ypaBHEHHH 12 1 https://m.edsoo.ru/f11c4afd
HarypassHble 1 11eIbIe Yrcia 6 https://m.edsoo.ru/fl1c4afd

8 Hotopere, 0606“‘6}@6’ 18 2 https://m.edsoo.ru/f11c4afd
CHCTEMATHU3ALMA 3HAHUI

OBUIEE KOJIMYECTBO YACOB IIO 102 6 0

IMTPOIT'PAMME

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJBHOM ITPOT'PAMMBI



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

10 KJIACC

Kox . .
DOBEDAEMOro IIpoBepsieMble MpeAMeTHBIE Pe3yIbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl cpeHero
poBep 0o01ero o0pazoBaHust
pe3yJibTaTa
1 Yucna ¥ BEIYUCIECHUS
11 OmneprpoBaTh MOHATHSAMHU: PAIMOHANBHOE WM JCHCTBUTEIHHOE UHCIIO, OOBIKHOBEHHAS M IECATHYHAS IpoOb,
) TIPOIICHTHI
1.2 BhImonHATS apu(METHUECKIE ONEPAIMH C PAIMOHANBHBIMY U JEHCTBUTEILHBIMY YHUCIAMU
13 BbInonHATe MpUOMKEHHBIE BBIYUCICHUS, WCIOJB3Ys IMpaBUIa OKPYIVICHHS, JeNlaThb NPUKHIKY U OLEHKY
) pe3yabpTaTa BHIYUCICHUN
OmneprpoBaTh MOHATHSAMHU: CTENEHb C LENBIM IIOKa3aTeseM, CTaHAapTHas (opMa 3aluCH IEHCTBUTEIBHOTO
14 YHCNa, KOPEHb HaTypalbHOM CTENEHH; UCIIOIb30BaTh MOIXOMAIIYI0 (GopMy 3aliCH JEHCTBUTEIBHBIX YHCEI IS
peLIeHusI MPaKTHYECKUX 33134 U NIPEACTABICHUS TaHHBIX
15 OnepupoBaTh MNOHATHSIMU: CHHYC, KOCHUHYC M TAaHI€HC IPOM3BOJBHOTO YIJIa; MHCHOIb30BATh 3aINCh
) MIPOM3BOJILHOTO yIJIa Yepe3 00paTHpIE TPUTOHOMETPHUIECKHE (PYHKINHT
2 YpaBHEHHs U HEPaBEHCTBA
21 OmepupoBaTh MOHATHAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJOE, PalMOHAIBHOE, HPPAMOHAIBHOE
' ypaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUIECKOE YPaBHEHHUE
2.2 BprinosHaTs npeoOpa3oBaHusi TPUTOHOMETPUUECKHUX BBIPAXKEHU U peliaTh TPUIOHOMETPUYECKUE YPaBHEHHS
23 BemmonHATE NpeoOpa3oBaHMs IENbIX, PAMOHANBHBIX M HPPAMOHANBHBIX BBIPQKEHHH M peIaTh OCHOBHBIC
THUIIBI LIENIBIX, PAIIMOHAIBHBIX ¥ HPPALMOHAIBHBIX YPaBHEHUH 1 HEPAaBCHCTB
24 [IpuMeHATs ypaBHEHMS U HEPABEHCTBA JUI PEIICHUS MaTeMaTHYEeCKHX 3a/ad U 3a/ad U3 pa3INyHbIX oOjacTeil
) HAyKHU ¥ peaJIbHOM JKHU3HU
25 MonenupoBaTh peajbHbIC CUTYallil Ha S3bIKE alreOpbl, COCTABIATh BBIPA)KEHUS, YpaBHEHHs, HEPaBEHCTBA IO
) YCIIOBHIO 3aJ1a4¥, HCCIICAOBATh IOCTPOCHHBIE MOJIENIH C HCIOJIB30BAHMEM alnapaTa anreOpsl
3 OyHKINH U rpaduku
31 OmnepupoBaTh MNOHATHUAMH: (QYHKIHMS, CIOCOOBI 3agaHusi (YHKIMH, OOJIACTh ONPEIENICHUS U MHOXKECTBO
) 3HaueHud pyHkuuy, rpaduk GyHKIMU, B3aMMHO 00paTHbIe QYHKIMK
3.2 OmneprpoBaTh NOHATHIMH: YETHOCTD M HEUETHOCTh (PYHKINH, HYIN (YHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Vcnonb3oBaTh rpadukn GyHKIMHI IS pelieHns] ypaBHEHUH
34 Crpoutp M untaTh rpaduky JUHEHHONH (YHKIUM, KBaApaTWYHOW (DYHKLMH, CTETIEHHOM (QYHKIHHU C IEIBIM
) IIOKa3aTeneM
35 Hcnonb3oBath Tpaduku (QyHKIMH AT MUCCIIEOBaHMS IIPOIECCOB M 3aBUCHMOCTEH INPH pEIICHWH 3aaad U3
' JPYrux yueOHbBIX PEIMETOB U peabHON JKU3HH, BRIpAXKaTh (POPMYJIaMU 3aBHCUMOCTH MEXY BeIHIHMHAMHA
4 Havana MaTeMaTHuECKOro aHaJIN3a
4.1 OneprpoBaTh MOHATHIMH: MIOCIEAOBATEIFHOCTD, ApU(YMETHUECKAs] K TEOMETPHIECKasi TPOTPECCHU
4.9 OnepupoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAs TE€OMETpPHUYECKas IPOrpeccHs, CyMMa OECKOHEYHO
) yOBIBaIONIEH reOMETPHUUECKOM MPOTPECCU
4.3 3aaBaTh MOCIEAOBATEILHOCTH PA3IMYHBIMHU CIOCOOAMHU
44 Hcnons3oBaTh CBOMCTBA MOCHEAOBATENIHLHOCTEM W MPOrPECCUMl JJIsl pelIeHUs pealibHbIX 3a[ad MPHUKIAJHOTO
' Xapakrepa
5 MHOXecTBa U JOTHKa
5.1 OnepupoBaTh NOHATHSIMH: MHOXECTBO, OTIEPALIUHU HAJl MHOKECTBAMU
52 Vcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uil ONHCAaHWS peabHBIX TPOIECCOB W SABICHHH, NPH
) peIeHnH 3aa4 U3 IPYTUX YIeOHbBIX IPEIMETOB
5.3 OnepupoBaTh NOHATHUSIMU: ONIPEJICNICHHE, TEOPEMA, CIEJCTBHE, 10KA3aTE€IbCTBO
11 KJIACC
Kon " .
pOBEpsIEMOro IIposepsiemble NpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbI CPeJHEro
o0miero o0opa3oBaHusi
pe3yJbTaTa
1 Uucna 1 BBIYUCICHUS
1.1 OmneprpoBaTh MOHSITHSMH: HAaTYPaJIbHOE, II€J0E YHCIIO; MCIOJIb30BAaTh NMPH3HAKK JEIMMOCTH IIENbIX YHCEl,




Pas3IoKCHUEC YUCiia Ha IMPOCTHIC MHOKHUTECIIN JIJIA PCHICHUA 3a1a4

1.2 OnepupoBaTh MOHSATHEM: CTENEHb C PAllMOHAJILHBIM [TOKa3aTelleM
1.3 OneprpoBaTh NOHATHIMH: JIOTAPU(M YHCIA, TECATHIHBIE U HATYpaIbHBIE JIOTapH(OMBI
2 YpaBHEHUsI 1 HEPABEHCTBA
21 ITpumeHsATH CBOWCTBA CTENEHH Ul NPeoOpa3oBaHMS BBIPAXKECHHUH, OMEPHPOBATH IOHATHSIMHU: IOKa3aTeIbHOE
' ypaBHEHHE ¥ HEPaBEHCTBO; PELIATh OCHOBHBIE THIIBI I0KA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB
BemonHAT,  mpeoOpa3oBaHMS — BBIPAKEHHWH, COJCpPKAIMMX  JIOTapU(MBbI;,  OMEPUPOBATh  HOHITHSIMH:
2.2 norapu()MHYECKOE YpaBHEHHE M HEPaBEHCTBO; pEIIaTh OCHOBHBIC THIBI JIOTAapH()MHUUYECKHX YpPaBHEHHH H
HEPaBEHCTB
2.3 Haxoauth penieHus npocTeinx TPUrOHOMETPUIECKIX HEPABEHCTB
24 OmeprpoBaTh MOHATHSIMH: CHCTEMa JMHEHHBIX YPaBHEHHH U €€ pEIeHHE; HCIIOJIB30BaTh CHCTEMY JHHEHHBIX
' YpaBHEHHH AJsI pEeHICHHS NPaKTHIECKUX 3a/1a4
2.5 HaxoauTh penienys npocTeHNX CUCTEM U COBOKYITHOCTEH PAllMOHAJIbHBIX YPaBHEHUM U HEPABEHCTB
26 MopenupoBarh peasibHbIe CUTYalMH Ha sI3bIKE ajreOpbl, COCTABISITh BBIPAXKECHUS, YpaBHEHHS, HEPaBEHCTBA U
' CHCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEJOBAaTh IOCTPOCHHBIE MOJICNIU C MCIIOJIb30BAHUEM anapaTa ajreopsbl
3 OyHKINN U rpaduku
OnepupoBaTh NOHATHAMHE: MEPUOANYECKas (PYHKLIHS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpEMyMa
3.1 ($yHKUMY, HauOOJbIIee U HaUMEHbIIIee 3HaUeHUs PYHKIMU Ha IPOMEXKYTKE; HCIIOIb30BATh MX UISl HCCIICA0BAHUS
(GyHKIWY, 33 JaHHOH rpaduKOM
32 OmepupoBaTh TMOHATHSAMHU: TpaduKH MOKa3aTeNbHOW, JOTapu(MHUIECKON W TPUTOHOMETPHUUYECKUX (YHKIIUH;
' n300pakaTh UX HA KOOPJMHATHOM IUNIOCKOCTH M MCIIOJIb30BATh JIs PEIICHUS] YPABHEHHI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOH IUIOCKOCTH I'pa()MKM JIMHEHHBIX ypaBHEHUH M WCIIOJIB30BATh UX ISl PEIICHUS
' CHUCTEMBI JTMHEHHBIX YpaBHEHUN
34 Ucnonb3oBath rpaguku (GYHKIMH IS WCCIENOBaHMS IIPOLECCOB M 3aBUCHMOCTEH W3 JPYruX Y4eOHBIX
' JUCIUATIIINH
4 Hauasia MaTeMaTn4ecKoro aHaimsa
a1 OmnepupoBaTh MOHATHAMU: HETPEPbIBHAS (YHKIHNS, MPOU3BOAHAS (YHKIMU; UCHOIB30BaTh FEOMETPUUCCKUH U
' (bU3MYECKUI CMBICIT IPOU3BOHOM JIsl peLIeHUs 33134
492 HaxoauTth MpoU3BOIHBIE JIEMEHTAPHBIX (QYHKIMH, BEIYUCIATH TPOU3BOIHBIE CYMMBbI, IPOM3BECHHUS, YACTHOTO
' byHKIMH
43 Hcnonp30BaTh MPOM3BOAHYIO ISl MCCIIENOBAaHUS (DYHKIMM Ha MOHOTOHHOCTb M DKCTPEMYMBI, NPHMEHATH
' Pe3yNBTaThl UCCIEAOBAHMUS K TOCTPOSHHIO TPa()UKOB
44 Hcnonb3oBaTh MIPOU3BOAHYIO JJIsl HAXOXK/ICHHS HAMIYUIIEro PEIIeHUs! B IPUKIIHBIX, B TOM YHCJIE COLHAIbHO-
) SKOHOMMYECKHX, 3aJ1auax
45 OmnepupoBaTh MOHATHAMH: HEpBOOOpa3Has M HHTETPal; IMOHUMAaTh T€OMETPUYECKHH M (M3MYECKUH CMBICIH
WHTErpaja
4.6 HaxonuTs nmepBooOpasHbIe 2IeMeHTapHBIX (DYHKIWH, BEIYUCIATE HHTErpal o Gopmyie HeroToHa — JlefiOHMIIA
47 Pewatp mnpukiamHble 3a7add, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKOr0 M (HU3MYECKOro XapakTepa,

CpCACTBAMHU MATEMATHUYCCKOI'O aHaJIn3a

HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJIeP:KAHUS
1 Yucna v BeIYKCIIEHUS
ParonaneHble unciia. OOBIKHOBEHHBIE M JIECATHUYHBIC IPOOM, IIPOLEHTHI, OCCKOHEYHBIE IEPUOMYECKUE APOOH.
11 ApupMeTHuecKue onepanyuy ¢ paMoHAIFHBIMI YHUCIIaMH, TPeoOpa30BaHUs YHCIOBEIX BRIpakeHHH. [Ipumenenne npobeit u
TIPOUCHTOB JIJIA pCIICHUSA NPUKJIAJHBIX 3aJ1a4 U3 Pa3JIMIHbIX 0Tpacne171 3HAHUU U peaHBHOI\/’I KU3HU
12 JeiicTBUTENbHBIC YHCTa. PalMoHabHBICE W HPpAIOHANBHBIC YHCIa. ApPH(QMETHYECKUE OMEpaluu C ICHCTBUTEIHLHBIMHU
) gricaami. [IpuOmk€HHbIC BEIYHUCIICHUS, IPABHUIIA OKPYTJICHHS, PUKUIKA U OIICHKA PEe3yIbTaTa BRIYHCICHUHN
13 Crenenp ¢ 1esbiM mokaszareneM. CranpaptHas ¢opma 3amucd AeHCTBUTENIbHOro uucia. Vcrmosib3oBaHHe MOIXOJsIIEH
) (hOpMBI 3amMCH AEHCTBUTEIBHBIX YHCEIT TSl pEIISHISI MPAKTHICCKHUX 3a/1a9 U MPEICTABICHUS JaHHBIX
1.4 ApudmeTnueckuii KOpeHb HaTypaJIbHOM cTeneHd. JIelcTBHs ¢ apu(METHIECKUMHU KOPHIMH HAaTYPaIbHON CTENEHH
15 CHHyC, KOCHHYC W TAaHTE€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABCHCTBA




2.1

ToXXIIeCTBa M TOXKJISCTBEHHBIC MTPE0Opa30BaHuUs

2.2 [TpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI

2.3 YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTo 1 HHTEPBAJIOB

2.4 Penrenne nenbix v 1poOHO-pallMOHANBHBIX YPaBHEHHUH M HEPaBEHCTB

2.5 Pemenne uppanmoHAIEHBIX YpaBHEHUH M HEPABEHCTB

2.6 Pemenne TpUrOHOMETPHIECKUX YpaBHEHHH

27 [IpumeHeHre ypaBHEHHMH M HEPaBEHCTB K PELICHUIO MaTeMaTHYECKHX 3aJad W 3ajad W3 Pa3IMnuHbIX o0JlacTedl HayKH U
] peanbHOMN KU3HU
3 OyHKIMH U rpadukn

3.1 ®yukuus, cnocoos! 3ananus GyHkiuy. ['paduk dpynkimn. Bzanmuo obparHele GyHKIMK

39 OGnacth onpeneneHus U MHOXecTBO 3HadeHMH ¢yHkumu. Hynn ¢ynknmu. IIpoMexyTku 3HakonmoctosHcTBa. UETHBIE U
' HeJETHBIC (PYHKITIH

33 CrenenHast (pyHKUMS C HaTypaJIbHBIM M IeJbIM NokasateneM. EE cBoiictBa u rpaduk. CBoiicTBa M rpaduk KOpHsS N-oi
) CTETIEHU

3.4 TpuronoMmeTpuueckas OKpy>KHOCTb, ONpe/ieJICHHE TPUTOHOMETPUYECKUX (PYHKIMHI YHCIOBOTO apryMeHTa
4 Hayaya MaTeMaTH4eCKOro aHaJIu3a

4.1 [TocnenoBaTeIbHOCTH, CHOCOOBI 3aaHusI OCJIEA0BaTeIbHOCTEH. MOHOTOHHBIE TOCIIEI0BATEIbHOCTH

Apudmerndeckass M TeoMeTpuuYecKas NporpeccHd. beckoHeyHO yObIBaroIas reoMmerpuyeckas mporpeccus. Cymma
4.2 OCCKOHEYHO YOBIBAIOIIEH reOMETpHYECKOii mporpeccuu. PopMyria CIOKHBIX MPOLCHTOB. M cronb30BaHNe MPOrpecCHu st
peLIeHHs pealIbHBIX 331a4 PHKJIATHOTO XapakTepa

5 MHoXecTBa U JOTHKa

51 MHOXeCTBO, onepauuu Haj MHOXxecTBamH. Jnarpammbl Ditnepa — BenHa. [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO
' anmapara Jiis ONMCaHusl peaIbHbIX IPOLIECCOB U SIBJICHUM, P PEIICHHUH 3a/1ad U3 JPYrUX yueOHbIX IPEIMETOB

5.2 OrnpesienieHue, TeOpeMa, CIISICTBHE, T0Ka3aTeIbCTBO

11 KITACC

Koxa IIpoBepsieMblii 3JIEMEHT coiepKAHUS
1 UYncia ¥ BBIYHCIICHHS
1.1 Harypanbssle u nesnsle ynciaa. IIpu3Haky JenuMOCTH LEIbIX YUCEI
1.2 CreneHb ¢ panMoHaJILHBIM NoKa3aTeneM. CBOMCTBa CTENICHN
1.3 Jlorapu¢m uncna. /lecsTHYHbIE U HATYpaAJIbHBIE JIOrapU(MBI
2 YpaBHEHUsI 1 HEPABCHCTBA
2.1 ITpeobpa3oBaHue BRIpaKEHUH, COEPIKAIIUX JOTapU MBI
2.2 ITpeoOpa3oBaHye BhIpKEHHUH, COJIEPXKAIINX CTEIIEHH C PallMOHAJIBHBIM MOKa3aTelIeM
2.3 [TpuMeps! TPUTOHOMETPUIECKUX HEPABEHCTB
2.4 ITokazaTenpHbIC YpaBHEHHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHeHHs U HEPABEHCTBA
2.6 CucTeMbl THHEHHBIX YpaBHEHUH. Penenne mpukiragHpIX 3aa4 C MOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAIIMOHAIBHBIX YPABHEHHUH M HEPABEHCTB
28 HpHMeHeHE/Ie YpaBHEHHIi, CHCTEM M HEPABEHCTB K PEHICHHI0 MAaTEMAaTHUECKHX 3a]a4 U 33/1a4 U3 Pa3IM4HbIX 001acTell HayKu
U peaibHOM JKU3HH
3 OyHKIMK U rpaduku
31 @Oyukuus. Tlepuonuueckne QyHKUUU. [IpOMEKYTKH MOHOTOHHOCTH (YHKUIUH. MaKCHMMyMbl ¥ MHHUMYMBI (GYHKIHH.
HawuGosnbliiee 1 HanMeHbllee 3HaueHHe PYHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rpaMKK
3.3 IMokazatenpHas u oraprdmuueckas GYHKIHMH, UX CBOHCTBA U IrpaduKu
3.4 Vcnonp3oBanue rpadukoB (GyHKIWIHA A1 pelIeHus] YpaBHEHIH U THHEHHBIX CHCTEM
35 Hcnonp3oBanue rpagukoB (YHKIMH IS UCCIIEAOBAHUS IIPOLECCOB M 3aBUCHMOCTEH, KOTOpPbIE BO3HUKAIOT NMPHU PELICHUN
3a7a4 U3 IPYTuX y4eOHbIX IPEIMETOB M PEbHOMN KHU3HU
4 Hauasa MaTeMaTH4ecKoro aHaimsa
4.1 HenpepsiBuble GpyHKIMH. MeTO MHTEPBAJIOB /ISl PEICHHS HEPaBEHCTB
4.2 ITpomsBonnas Gyakimu. ['eoMeTprdecknii 1 GU3NIECKUN CMBICIT ITPOU3BOTHOM




4.3 [TponsBoHBIC DIeMEeHTapHBIX QYyHKIHHA. DOPMYIIBI HAXO0XICHUS MPOU3BOTHOW CYyMMBI, POU3BEICHUS M YACTHOTO (YHKITUI

44 [TpumeHeHne MpoM3BOAHON K HCCIEAOBaHMIO (DYHKIMI Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxoxkneHue HanOousbiiero u
' HaMMEHBUIEr0 3Ha4eHNs (YHKIMH Ha OTPE3Ke

45 IIpuMeHeHre NPOM3BOJHON AJISl HAXOXKACHUS HAWIYYINETO PEIICHUs B MPUKIAJHBIX 3a[a4ax, UL ONpPEIENeHUs] CKOPOCTH
] nporecca, 3aJaHHOro (opMyInoi uiu rpagukom

4.6 IlepBooOpa3nas. Tabmmma nepBoOOpa3HBIX

4.7 Wurerpai, ero reoMmeTpruueckuil M pusndeckuii cMbica. Beruncienue nunrerpana no gpopmyne Hetorona — JleiiOnuna

MHNPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHO#M OBPA30BATEJBHOM ITIPOI'PAMMBI CPEJHEI'O OBILET'O OGPA3OBAHMSI

Ko . .

npol:;epﬂeMoro IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOI
MporpaMMbl CpeIHero 00Iero o0pa3oBaHus

TpeOoBaHUSA porp pelt " P

Brnanenne meTromaMu 10Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a4ad; yMEHHE (OPMYIHpOBaTh U ONEPUPOBATH
MOHATUSIMU:  OINpEJeJIeHHe, aKCcHuOMa, TeopeMa, CIEeICTBHE, CBOICTBO, TNPU3HAK, JOKa3aTEJIbCTBO,
paBHOCWIIbHBIE (DOPMYJIMPOBKH; NPHUMEHATh MX; yMeHHE (OPMYIHpoBaTh OOpaTHOE M MPOTHUBOIOJIOXKHOE
YTIBEP)KJCHHE, NMPHUBOAUTH NPUMEPH M KOHTPIPUMEPHI, MCIOIB30BATH METOJ MAaTEeMaTHYECKON HMHIYKIUH,
IIPOBOJUTh JOKa3aTeNbHBIE PACCYy)KICHHA INPH pELUIeHUH 3a/ad, OILCHMBATh JIOTHYECKYIO IPAaBUIBHOCTH
paccyXIeHHUH; yMEHHE ONEepPUPOBATh MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpalli HaJl MHOKECTBAMU;
YMEHHUE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH aInapaT AJIs OMUCAHUS PeabHbIX NIPOIECCOB U SIBICHUH U
IIPU PEIICHUH 337ad, B TOM YHCIIE U3 JIPYTUX Y4eOHBIX NMPEAMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: rpad,
CBs3HBIN Tpad, nepeBo, muKI, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh M ONMCHIBATH Tpadbl Pa3IMIHBIMHU
croco0amu; UCTIOIb30BaTh Ipadbl PU peICHNH 3a1a4

YMeHHe onepupoBaTh MOHATUSAMU: HATYpaJIbHOE YHCIIO, LIEI0E YHUCIIO0, CTENIEHD C LIEBbIM T0Ka3aTeneM, KOpeHb
HaTypaJbHOI CTENEeHH, CTENEeHb C PAl[OHAJIBHBIM IOKa3aTesleM, CTEHEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
norapudM uucia, CHHYC, KOCHHYC W TAQHTCHC MIPOMU3BOJBHOTO YHCNIA, OCTATOK IO MOJYNIO, PAallIOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCIIO, MHOKECTBA HATYpPAJIBbHBIX, LIEbIX, PALlMOHAIBHBIX, JEHCTBUTEIbHBIX YHCEI,;
YMEHHE HCHOIb30BaTh MIPU3HAKH ACIMMOCTH, HAMMEHBIINH OOIIMHA AennTenbh ¥ HaMMEHbIee odIee KpaTHOE,
anroput™M EBKIHMA NpH pelIeHud 3a]a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMH CUCTEMaMH CUUCIICHHUS;
YMEHHE BBIIOJIHATE BBIUMCICHUE 3HAYCHUH M MPeoOpa3oBaHMs BRIPAKEHUH CO CTENEHSAMH M Jiorapudmamy,
2 peoOpa3oBaHus JIpOOHO-palMOHAIBHBIX BBIPa)KEHUIA; yMeHUe OIepHpOBaTh HOHATUSIMHU:
HOCIIEJ0BATENBHOCTD, apudMeTHueckas Iporpeccus, reoMeTpudeckas Iporpeccusi, OECKOHEYHO yObIBaroImas
reoMeTpuuecKas MpOrpeccus; yMEHHE 3a/aBaTb I[OCJIENOBATEILHOCTH, B TOM 4YHCJIE C IIOMOILBIO
PEKypPPEHTHBIX (HOpMYJI; YMEHHE ONIEPHUPOBATH MOHATHUSAME: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE
4pcia, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4uciia, ¢opMma 3alicH KOMIUIEKCHBIX 4Hcel (TeoMeTpudeckas,
TPUrOHOMETpHUYECKast U ajiredpanyeckas); yMETh MPOU3BOJUTH apu(METHUECKHE ACHCTBUS ¢ KOMIUIEKCHBIMU
YHCIaMHU; IPUBOAUTE MPUMEPHI HCIIOIB30BAHNS KOMIUIEKCHBIX YHCEIT; OIEPHPOBATH MOHATUAMU: MaTpHUIa 2x2
u 3%3, onpefeNnuTeNb MaTPHILIbL, FEOMETPHUECKHUI CMBICI ONPENEIUTENS

YMeHue onepupoBaTb HNOHATHSAMM: pPalMOHAIbHBIE, WPPALUOHAIBHBIE, IIOKA3aTCIIbHBIE, CTCIICHHBIE,
norapu(MUYECKUe, TPUTOHOMETPUUECKHE YPAaBHEHMs W HEPaBEHCTBA, UX CHCTEMBI, YMEHHE OIEepPHPOBATh
MOHATHUSAMH: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHNe, YpaBHEHHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
3 HEPABEHCTB, PABHOCUIIbHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM; YMEHUE pElIaTh yPABHEHHUs, HEPABEHCTBA U
CHUCTEMBI C IIOMOUIbI PA3IM4YHBIX NPUEMOB; PELIATh YPABHEHMS, HEPABEHCTBA M CUCTEMBI C IApaMETPOM;
IPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CHCTEMBI I pEIIeHHs MaTeMaTHYeCKHX 3ajad M 3ajad u3
pas3IMyYHbBIX 00JIacTel HAYKH U peabHON JKU3HH

YMeHne onepupoBaTh MOHATUAMIE: (QYHKIUS, YETHOCTD (PYHKIIUH, TEPHOANIHOCTD (PYHKITUH, OTPaHHYEHHOCTD
(yHKINN, MOHOTOHHOCTH (DYHKIINH, SKCTpeMyM (QYHKINH, HAanOOJbIIee M HAUMEHBIIIee 3HaYeHNS (yHKINN Ha
MIPOMEXYTKE, HENpephIBHAs (YHKIMS, acHUMOTOTH rpaduka (QyHKIMH, TepBas W BTOpas IMPOU3BOIHAS
(YHKINHN, TEOMETPUYECKIA B (U3UUECKUI CMBICI NMPOU3BOJHON, IepBo0oOpa3Hasi, ONpeaeIEHHBI HHTETPA;
YMEHHE HaXOIUTh aCUMITOTHI rpaduka GyHKINN; yMEHUE BBIYHCIATH MPOM3BOJHBIE CYMMBI, IIPOU3BEACHHUS,
YaCTHOTO W KOMIO3MIMH (QYHKIHMH, HAXOAWTh YpaBHEHHE KacaTelbHOW K Tpaduky (QyHKIMH; yMEHHE
HaXOJUTh MPOM3BOAHBIC JIEMEHTApHBIX (PYHKIHMI; YMEHHE HCIOIb30BaTh MPOM3BOAHYIO IJISI MCCIEIOBaHUS
(GyHKIMHA, HAXOAWTH HaWOOJIBIIME M HAaWMEHbIINE 3HaueHHs (YHKLUH; CTPOMTh Ipa)KM MHOTOWIEHOB C
HCTONb30BaHUEM allapaTa MaTeMaTUYECKOro aHaln3a; MHPUMEHSTh MPOU3BOAHYIO [UIl HaXOXKICHUS
HaWJIy4qlIero pelieHusl B INPHUKIAaJHBIX, B TOM YHCIIE COLHAIbHO-KOHOMHUYECKMX W (PU3MYECKHMX 3ajadax;
HaXOIWTh IUIOMAAN ¥ OOBEMBI (PUTYp C MOMOIIBIO HHTETrpasia; NMPHBOAWTH NPHUMEPH MAaTEMaTHIECKOTO
MOJEIMPOBAHMS C HOMOIIBIO Au((epeHINaTbHBIX YPABHEHUI

YMeHue onepupoBarh MOHATUSAMU: TpaduK (YHKIHMH, oOpaTHas GyHKUMS, KOMIO3UIUS (YHKIMH, JTMHEHHAS
5 GyHKIMS, KBajparuyHas (YHKLWs, palMOHaNbHAs (QYHKUIWS, CTENEeHHas (YHKIHS, TPUIOHOMETPUYECKHE
($yHKIMH, 00paTHBIE TPUTOHOMETpHUYECKHe (YHKIMHM, TOKa3aTeabHas U jorapudmMuyeckas QyHKINU; yMEHHE




CTpOUTh TpadWKH HM3YYCHHBIX (YHKIMH, BBIOJHATH MpeoOpa3oBaHus TpadHUKOB (GYHKIHMH, WCIOIL30BaTh
rpaduKy JJIsi U3y4eHHUs IPOLIECCOB U 3aBUCUMOCTEH, NPH PELICHUH 3aa4 U3 JPYrHX Y4eOHBIX MpPEJAMETOB U
3aj[a4 U3 peajbHOMN KU3HH; BRIPXKATh (OPMYJIaMHU 3aBUCUMOCTH MEX/y BEJIMUMHAMH; HCIIOJIb30BATh CBOMCTBA
u rpaduku GyHKOMH IUIsI PEHICHUsS YpaBHEHWH, HEPABCHCTB W 3alad C MapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOM IIOCKOCTH MHOXKECTBA PEUICHUI YPaBHEHU, HCPABECHCTB U MX CUCTEM

YMeHHe pemaTs TEKCTOBBIE 3aJa4l PAa3HBIX THIIOB (B TOM YHCIJIC HAa MPOIEHTHI, AOJIU U YacTH, HA ABHKCHUE,
paboTy, CTOMMOCTh TOBApOB W YCIyT, HAJlOTH, 33aJa4d W3 OOJAaCTH YNpABICHHSA JIMYHBIMH M CEMEHHBIMU
(MHAHCAMM); COCTAaBISTH BBIPAKCHWS, YPAaBHEHHS, HEPAaBCHCTBA M HX CHUCTEMBI IO YCIIOBHIO 3ajadd,
HCCIIEOBaTh IMOTYYEHHOE PEIICHHE M OIEHHBATh IPAaBIONOJOOHOCTh PE3YIbTATOB; YMEHHE MOIEIHPOBAThH
peasibHBIe CUTYaIlH Ha S3bIKE MAaTEeMAaTHKH; COCTaBIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
10 YCIOBHIO 33Ja4yd, MWCCIIENOBaTh IIOCTPOCHHbIE MOJEIM C HCIOJB30BAHUEM armapara anredpsl,
HHTEPIPETHPOBATh MONYUYEHHBIN pe3yabTar

YMeHHe onepupoBaTh TOHATHSAMH: CpefHee apru(METHUECKOe, MEAWaHa, HauOOoJbIIee W HAWMEHBIIEE
3HAUEHMs, pa3Max, /AWCIEPCHs, CTaHZAPTHOE OTKIOHEHHWE YHCIOBOrOo Habopa; YMEHHE H3BICKATh,
HMHTEPIIPETHPOBATh MHGOPMAIIHIO, MPEACTABICHHYIO B TaOJUIAX, HA JUarpaMMax, rpadukax, oTpaxxarouryro
CBOICTBa peajbHBIX MPOLIECCOB W SIBJICHUMH; MPEICTaBIATh MHOOPMALUIO C IMOMOLIBIO TAOIUIl M AUATrPaMM;
HCCIIeI0BaTh CTATUCTUUECKHE JaHHbIe, B TOM YHCIIE C IPUMEHEHHEM IpadMyecKuX METONOB U 3JIEKTPOHHBIX
CpeACTB; rpaUyYecKd HCCIIeI0BaTh COBMECTHbIE HAONIOJNEHUS C IIOMOILNBIO JWarpaMM pPacCeuBaHUs W
JIMHEHHOU perpeccuu

YMeHHe OomepHupoBaTh MOHITHAMH: CIyYalHBIH ONBIT M CIIydaifHOe COOBITHE, BEPOSITHOCTH CIIy4aiHOTO
COOBITHS; YMEHHE BBIYUCIISATH BEPOATHOCTH C UCIOJIB30BaHUEM I'pa)UIEeCKUX METOIOB; IPUMEHSTH (OPMYIIBI
CIIOKEHHSI M yMHOXEHHWs BeposTHOcTed, QopMmyiny monHOH BeposTHOCTH, Qopmyny bepryin,
KOMOHMHATOpHBIE (aKThl U (HOPMYJIBI; OLEHUBATh BEPOSTHOCTH DPEANbHBIX COOBITHIA; YMEHHE ONEepHUpOBaThH
IIOHATHUAMU: cnyqaﬁHaa BCJIMYMHA, paClpCaACIICHUC BepOHTHOCTeﬁ, MaTeMaTU4Y€CKOC OXUAAHUEC, TUCTICPCUA U
CTaHAApTHOC OTKJIIOHCHHUEC CquaﬁHOﬁ BCJIMYMHBI, ¢)yHKHI/II/I pacnpeacicHusd U IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO U HOPMAJILHOTO paclpeesIeHHi; yMeHHe UCII0JIb30BaTh CBOMCTBA U3YUYECHHBIX paclpeeIeHu
JUT peHICHU 3a4a4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH 60J'II)HJI/IX YUCCJI, MCTObI BbI60pO‘IHI>IX HCCHGﬂOBaHHﬁ;
YMCHHE TIPUBOANUTE MIPUMEPHI TPOSIBIICHHUS 3aKOHA OOJBITNX YUCET B MPUPOIHBIX W OOMICCTBEHHBIX SBICHUSIX;
YMCHHE OIEPHPOBATH MOHATUSAMH: COUCTaHUE, IEPECTAHOBKA, YHCIO COUYCTAHUH, YHACIIO MEPECTaHOBOK; OMHOM
HeroToHa; yMeHHe NpUMEHSATh KOMOMHATOpHBIE (DaKTHl W PACCYyKIACHHS IS pEIICHUS 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEANbHBIX COOBITHII, COCTAaBIIATH BEPOSTHOCTHYIO MOJCIb W HHTEPIIPETUPOBATH ITOTYYICHHBIN
pe3ynbTar

YMeHue onepupoBaTh MOHATHUAMH: TOUYKa, IpsAMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JTy4, BEIUIHHA YIJIa,
IUIOCKUH YTOJI, JBYTPAaHHBIH yroj, TPEXTPaHHBIH YroJ, CKPEIIMBAIOLIMECS NpsMble, IapalIeNbHOCTh M
MePIEHANKYISPHOCTD MPSMBIX M IUIOCKOCTEH, Yroi MEXIy NPSIMBIMH, YTOJl MEXIY NpPSMOH M IUIOCKOCTBIO,
YTOJl MEXIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH IO TUIOCKOCTH, PacCTOSHHE MEXIy NMPSIMBIMH, PacCTOSHHE
MEXAY IUIOCKOCTSIMH; YMEHHE MWCIHOJIb30BaTh NPH PEIICHWH 3a/1ad HW3y4deHHbIE (aKThl U TEOPEMBI
IUITAHUMETPHHN; YMEHUE OIIEHUBAThH pa3Mephl 00BEKTOB OKPYIKAIOIEro MUPa; CTPOMTh MAaTEMAaTHYECKHAE MOJICITN
C TIOMOIIBIO F€OMETPUYECKHX MOHSITHI M BEJIMUUH, PeIIaTh CBSI3aHHbIE C HUMH IPaKTHYECKHE 3a1aul
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YMeHHe OnepupoBaTh HOHATUSAMH: IUIOMIAAb GUrypbl, 00bEM (QUIypbl, MHOTOTPaHHUK, IPaBUIIBHBIHI
MHOTOTPaHHHK, CEY€HHE MHOTOTPaHHMKA, KyO, Mapauiesenue]], Npu3sMa, nupamuia, Gurypa u HoBepXHOCTb
BpalleHNs], TWINHIP, KOHYC, Iap, cdepa, IMIOMmanb chepbl, IUIOMAab HOBEPXHOCTH HMHPAMHUBI, MPU3MBI,
KOHYca, HWINHPa, 00BEM KyOa, IpsSMOYTOIBHOTO MapajiesenuIea, TMPaMuibl, IIPU3MBL, IIUIINHAPA, KOHYCa,
mapa, pa3BEPTKa MOBEPXHOCTH, CEYCHUsI KOHYCa M IMIMHIPA, NapaJUIeNbHbIe OCH WM OCHOBAaHHIO, CEUCHHUE
mapa, IJIOCKOCTh, Kacarommasicsi cepbl, LWIMHAPA, KOHyCa, YMEHHE CTPOUTH CEYeHHWE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (UTYPHI M TIOBEPXHOCTH BPAIICHUS, MX CCUYEHHUS, B TOM YHCJIE C IOMOIIBIO
JNEKTPOHHBIX CPEACTB; YMEHHE TPUMEHSATh CBOWCTBA TEOMETPHUYECKUX (HUTyp, CaMOCTOSTEIHHO
(opMyIHpOBaTH OMNpPENENeHNs H3y49aeMbIX (Uryp, BBIIBUTATh THUIOTE3Bl O CBOIMCTBaX M MPHU3HAKAX
reoMeTprUecKuX (GuUryp, 000CHOBBIBATh WIIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH KIACCHPHUKAIMIO GUTYP TIO
Pa3IMYIHBIM ITPU3HAKAM, BBIOJIHITH HEOOXOIMMBIE JIOTIOJIHUTEIHHbIC TOCTPOCHHS
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YMeHue onepupoBaTh NOHSATHSIMM: JABHXKEHHME B IPOCTPAHCTBE, NapasUIeNbHBIA IMEepPeHOC, CUMMETpUs Ha
IUTOCKOCTH M B IIPOCTPAHCTBE, TIOBOPOT, Mpeodpa3zoBaHne MOA00us, MoJ00HbIe (GUTypHl; YMEHHE PAaclO3HABATh
paBHBIE W TOHOOHBIE (WUTYpBl, B TOM 4YHCIE B MPHUPOAE, HCKYCCTBE, ApXHUTEKType; HCIOIB30BATh
TeOMETPHUYECKHE OTHOIICHHS TNpPH pEIICeHWH 3ajad; HaXOAWTh TeOMETPHYECKHEe BEIWYMHBI (JIJIMHA, YTOd,
IUIOIAAb, OOBEM) NPH PEHICHWH 3aJad W3 JPYTUX y4eOHBIX NPEeIMETOB M W3 PEajbHON JKU3HHU, YMEHHE
BBIUUCIIATh TEOMETPUIECKHIE BEIMYMHBI ([UIMHA, YTOJI, TUIOMaab, 00BEM, IOl TOBEPXHOCTH), HCIOIB3YS
H3ydeHHbIE (POPMYJIBI U METOBI, B TOM YHCIIE: IUIOIIAb IIOBEPXHOCTH MTUPAMHUIBI, TIPH3MBI, KOHYCa, IIFIIHHIPA,
wiomaas chepsl; 00bEM KyOa, NpSMOYTOJIGHOTO INapajulesienuIesia, MMpaMUuabl, TIPU3MbI, LHIMHIPA, KOHYCa,
11apa; YMEHUE HaXOIUTh OTHOIICHUE 00BEMOB TTOJIOOHBIX (HHUTYp
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YMeHre omepupoBaTh MOHATHAMHU: MPSIMOYTOJNBHAs CHCTEMa KOOPIMHAT, BEKTOP, KOOPIWHATHI TOYKH,
KOOpAWHATHI BEKTOPa, CYMMa BEKTOPOB, MPOU3BEICHUE BEKTOpa Ha YHCIIO, Pa3joKEHHE BEKTOpa Mo Oas3ucy,
CKaJSIPHOE TPOWM3BENEHNE, BEKTOPHOE NPOM3BEICHHE, Yrojd MEXOy BEKTOpaMH; YMEHHE FHCIIOIb30BATh




BEKTOPHBIH W KOOPAWHATHBIM METON Ui PEIICHWS TeOMETPUYECKHX 3ahad M 3amad APYruX yYeOHBIX
IPEIMETOB
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YMenue BBIOMPATh MOAXOSIIMKA METOA MAJISl PEUIeHUs 3ajaqyd; ITOHMMaHWEe 3HAYMMOCTH MaTeMaTHKH B
N3y4YEHUH NPUPOIHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBICHHUN; YMEHHE PAcIlO3HABATh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE NPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX OTKPBITHUA POCCUHCKON U MUPOBOM
MaTeMaTHYeCKON HayKH

IHEPEYEHbB 3JIEMEHTOB COAEP)KAHMUS, IPOBEPSAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 Harypassnble u nensle uncna. IIpu3Haky JEeTUMOCTH LENBIX YHCEI
1.2 ParmonanpHble yncna. OOBIKHOBEHHBIE U JISCATHYHBIE IPOOH, POICHTHI, 0ECKOHEUHBIE TEPUOJHIECKUE TPOOH
1.3 Apudmernuecknii KOpeHb HATYpaNbHOU cTereHH. JleficTBUS ¢ apu(METHIECKUMH KOPHSAMH HATYPaJIbHOH CTECHN
14 CrerneHb ¢ 1esbIM nokaszaresieM. CTeneHb ¢ palMoHaIbHBIM NoKa3areneM. CBOWCTBA CTEICHU
15 CuHyc, KOCHHYC U TaHTCHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm umcna. JlecsiTuaHbIe ¥ HATypaJlbHbIE JIorapr(MBbI
17 JelictBuTenbHpIe Yncia. AprupMETHYECKHE OIepalud C ;[ef/'ICTBuI/ITeJILHLIMI/I yncinamu. [IpnOmmkEHHBIE BBIYUCICHNS,
IpaBHJIa OKPYTJICHHUS, IPUKUIKA M OLICHKA Pe3yJIbTaTa BEIYHCICHUH
1.8 IIpeoOpa3oBanue BhIpaKeHUI
1.9 KommekcHsle uyncna
2 YpaBHEHUsI 1 HEPABESHCTBA
2.1 Llenble 1 IpoOHO-pallOHANIBHBIE YPABHEHHS
2.2 WppanmoHansHble ypaBHEHUS
2.3 TpUroHOMETpHUYECKUE YPaBHEHH
2.4 IToka3aTenpHBIC U JToTapu(QMUIECKAE YPABHEHUS
2.5 Ienple 1 TpoOHO-paoOHATbHBIE HEPABEHCTBA
2.6 HWppanmoHansHble HEpaBEHCTBA
2.7 IToka3arenpHbIe U orapu()MUUCCKHUE HEPABEHCTBA
2.8 TpuroHoMeTpryecKkrue HepaBeHCTBA
2.9 CHcTeMbl 1 COBOKYITHOCTH YPaBHEHUII U HEPABEHCTB
2.1
0 YpaBHEeHUsI, HEPAaBEHCTBA M CHCTEMBI C ITapaMeTpamMu
2.1 . .
1 Marpura cucteMbl TMHEHHBIX ypaBHeHHH. OpeiesInTe b MaTpUIbI
DYHKIUH U TpaPUKH
31 OynukIus, crocoOs! 3aganus GyHkun. ['paduk ¢pyskumun. Bzanmuo oO6paTtHEIe QyHKINH. YETHRIC M HEUETHBIC (DYHKIINH.
[epnoanueckue QyHKINH
OOnacTh omnpenelieHdss W MHOXecTBO 3HaueHuit QyHkuun. Hynmu dyHkuun. [TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
3.2 [IpomexyTkn MOHOTOHHOCTH (DYHKIMH. MakcuMyMbl M1 MUHUMYMBI (QyHkunu. HanbGonbinee M HauMeHbllee 3HaYCHUE
(yHKIIMH HAa IPOMEKYTKE
33 CrenenHas (yHKOHSA ¢ HATYpaJbHBIM U IeTBIM Ioka3aTeneM. E€ coiictBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0i
CTETeHU
3.4 Tpuronomerpuyeckne QyHKINH, UX CBOWCTBA U rpadUKu
3.5 IToka3zaTenpHas u orapupmMugeckast QyHKIINH, UX CBOWCTBA U IrpaduKu
3.6 Touku paspbiBa. AcuMIToThl rpadukoB GyHknuii. CBolicTBa (YHKIMH, HEIPEPHIBHBIX Ha OTPE3KE
3.7 TlocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHs [TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMeTpuueckas nporpeccui. Dopmyiia CI0XKHBIX IPOLEHTOB
4 Hauasia MaTemMaTH4eckoro aHanmsa
4.1 ITponsBoanas pynkimn. IIponsBogHbIe 31€eMEeHTAPHBIX QYHKIMH
492 [IpumMeHeHne MPOU3BOAHON K MCCIIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxkaeHue HanOosbIero u
HaMMEHBIIEro 3HaueHus (YHKIMU Ha OTpe3Ke
4.3 ITepBooOpasuas. MHTerpan




5 MHOXeCTBa M JIOTHKA
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBaMu. Jlnarpammsl Ditnepa — Benna
5.2 Jlornka
6 BeposITHOCTP M cTaTHCTHKA
6.1 OmnucartenpHas CTATUCTHKA
6.2 BepostHOCTR
6.3 KomOunaropuka
7 I'eomeTpus
7.1 Durypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIICHHUS
7.5 KoopauHatsl ¥ BEKTOPHI

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET




