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1. A3aHKa



INIOACHUTEJ/IbBHASA 3AIITMCKA

YueOHBI Kypc «Asirebpa M Hayaja MaTeMaTHYeCKOTO aHaiv3a» SBISETCA OJHWM W3 Haubojee 3HAUMMBIX B TIpOTpaMMe CpeJHero oOL[ero
00pa3oBaHus, MOCKOIBKY, C OIHOW CTOPOHBI, OH 00ecreurnBaeT WHCTPYMEHTAIbHYIO 0a3y /ISl M3yUYeHHUs] BCeX eCTeCTBEHHO-HayUHBIX KYypPCOB, a C JIPYTOM
CTOpOHBI, (POPMHUPYET JIOTMUECKOe M abCTPaKTHOe MbIIIJIeHHe 00YJaroluxcs Ha YpOBHe, He0OXOJUMOM /il OCBOeHHs] MH(MOPMAaTHKH, OOII|eCTBO3HAHWS,
HCTOPUH, CJIOBECHOCTH Y IPYTUX JUCLIUTUIMH. B pamMKax ZJaHHOTO yueOHOTo Kypca 00ydaroIrecs: OB/a/leBalOT YHUBEPCATbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopast GOpMyJTUPyeT CBOU AOCTKEHHs B MaTeMaTHUeCKOU (opme.

YueOHBIM Kypc aareOpbl ¥ Haua/l MaTeEMaTHUeCKOTO aHa/li3a 3aK/1a/ibIBaeT OCHOBY /IJIs1 YCIIEITHOTO OB/aJieHusl 3aKOHaMU (PU3UKH, XUMUH, OMOJIOTHH,
TIOHUMaHWs OCHOBHBIX TEHJEHIUH pPa3BUTHUA SKOHOMHKH U OOIIeCTBEHHOW >KW3HH, TI03BOJISIET OPHUEHTUPOBAaThC B COBPEMEHHBIX I[U(PPOBBIX MU
KOMITbFOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO WCII0/b30BaTh WX /s [a/JbHelInero oOpa3oBaHUS W B TOBCEJHEBHOW >XU3HU. B TO >Ke BpeMsi OBJiaj/ileHUe
abCTpaKTHBLIMM U JIOTUYECKW CTPOTUMM KOHCTPYKLUSIMMA anreOpbl M MaTeMaTUYeCKOTO aHa/lu3a pa3BUBaeT yMeHWe HaxOAUTh 3aKOHOMEDHOCTH,
000CHOBBIBaTh MCTUHHOCTb, [JOKA3bIBATh YTBEPKAEHHs C MOMOIIbI0 MHAYKI[UM U PACCYXKAaTb elyKTUBHO, UCII0/h30BaTh 0000IIeHHe ¥ KOHKPETH3ALIUIO,
abcTparMpoBaHue U aHAOTHIO, (HOPMUPYET KPeaTUBHOE U KDUTUUECKOE MBIIIIJIEHHE.

B xope u3yuenus yueOGHOro Kypca «Anrebpa ¥ Hadasa MaTeMaTUYeCKOTO aHaiM3a» OOydaromjuecs I0JIy4YalOT HOBBIM OMBIT PelleHUst MMPUKJIaJHBIX
3ajlau, CaMOCTOSITe/TbHOTO TTOCTPOEHUS] MaTeMAaTUUeCKUX MOjie/iel peaslbHbIX CUTYalldd, UHTEPIIPeTAIMU TIOJTYYeHHBIX PeIeHUH, 3HaKOMSITCS C TIPUMepaMu
MaTeMaTHUeCKUX 3aKOHOMEPHOCTeH B MPUPO/Ie, HAyKe U UCKYCCTBE, C BbIJAFOIIMMHUCS MaTeMAaTUUECKUMH OTKPBITUSIMUA U MX aBTOPaMHU.

YueOHbIM Kypc 00/1a/jaeT 3HAUMTE/LHBIM BOCIMTATE/IbHBIM MMOTEHI[MA/IOM, KOTOPBIH peayr3yeTcsi Kak uepe3 yueOHbIM MaTepHas, CIOCOOCTBYIOIIMM
(OpMUPOBaHHIO HAyYHOTO MHUPOBO33DEHHS], TaK U uepe3 CreruduKy yueOHOH JesTeslbHOCTH, TPeOyIolel Mpo/i0/DKUTETFHON KOHLIEHTPALUM BHUMAaHWUS,
CaMOCTOSITe/IbHOCTH, AKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJTYYeHHBIN pe3y/ibTar.

B ocHOBe MeToAMKY 00yueHus anrebpe ¥ HauajaM MaTeMaTUUECKOTO aHA/IM3a JIEXKUT [IeSITe/TbHOCTHBIN MPUHIIAIT 00yUeHMsl.

B cTpykType yuebHOro Kypca «Ajrebpa v Haua/la MaTeMaTHUeCKOT0 aHa/Iki3a» BbIJe/IeHbI CIeYIOIIMe Co/lep)KaTelbHO-MeTO[uuecKe TUHUM: «Uncia
U BBIUKC/IeHUs1», «DYHKIIUU U rpapuKu», «YpaBHEHUs U HepaBeHCTBa», «Hauana MaTeMaTMueCcKOro aHau3a», «MHOXeCTBa M JIOTWKa». Bce OCHOBHbIE
coJiepykaTelbHO-MeTOJUUeCKHe JTMHUUA U3yuaroTCs Ha MPOTSHKEHUH JIBYX JIeT 00yueHHsl Ha YPOBHe cpefiHero o0Iiero obpa3oBaHMsl, ECTECTBEHHO [[OTIOJIHSIS
JPYT Apyra W TOCTEIeHHO HaChIIassiChb HOBBIMU TeMaMH W pa3jesiaMu. [IaHHbIM yueOHBIH KypC SIBISIETCS UHTErPAaTUBHBIM, MOCKOJIBKY 00beJUHSIET B cebe
cojJiepkKaHre HeCKOJIbKUX MaTeMaTHUeCKUX JUCLIMITIMH, TaKUX KakK ajaredpa, TPUTOHOMETPHS, MaTeMaTHUeCKUH aHa/lu3, TeOPUsl MHOXKECTB, MaTeMaTHUeCKast
7orvKa ¥ apyrue. ITo Mepe TOro Kak oOydaroliyecst OB/ia/IeBat0T BCE Oojiee IMIMPOKUM MaTeMaTUYeCKUM arapaToM, Y HUX M0C/Ie/j0BaTe/lbHO OPMUPYETCS U
COBEPIIIEHCTBYETCSl YMEeHHE CTPOUTh MaTeMaTUYeCKyl MOJie/b peasbHOW CUTYalud, IPUMEHSATh 3HaHWsl, TOJyueHHbIe MPU U3yYeHHUW yueOHOro Kypca, /st
pellieHus1 CaMOCTOSITe/IbHO CHOPMYTMPOBaHHOW MaTeMaTUUeCKO! 3a/lauy, a 3aTeM UHTepIIpeTUPOBaTh CBOW OTBET.

Cojiep>kaTe/TbHO-MeToinuecKasi IMHUs «Uucia U BBIUMC/IeHNs» 3aBepiiiaeT (OpMUPOBaHNEe HABLIKOB HCIIO/Ib30BAHUS I€MCTBUTE/IBHBIX UHCE/, KOTOPOe
ObUI0 HauaTO Ha YpOBHe OCHOBHOro o0Oiriero obpa3oBaHus. Ha ypoBHe cpeaHero obiero obpa3oBaHusi 0c000e BHHUMaHWE YZesieTcss (OPMUPOBAHUIO
HaBBLIKOB palliOHA/IbHBIX BBIUMC/IEHWH, BK/IIOUAIOIIUX B Ce0sl MCIO/Ib30BaHWE Pa3/UUHBIX (HOPM 3alvCH UKMC/Ia, YMEHWe [e/laTh TPUKHU/KY, BBITOTHATH
NpUO/MKEHHBIE BBIUMC/IEHUS, OL[eHMBATh UMC/IOBbIe BbIpaKeHHWs, paboTaTb C MaTeMaTHUYeCKUMH KOHCTaHTaMH. 3HAaKOMble O0y4YarolUMCs MHOKECTBa
HaTypasbHbIX, LIE/bIX, PAl[MOHANbHBIX M JEMCTBUTE/NbHBIX UMCE [OTOJIHSIIOTCI MHOXKECTBOM KOMITIEKCHBIX UHCe/l. B KakIOM M3 3THX MHOXECTB
pPacCMaTpUBAIOTCA CBOWCTBEHHBbIE eMy Crielrduyeckre 3aaud W Oreparyu: JleJieHHe Harleso, OrepUpOBaHUe OCTaTKaMKd Ha MHOJKECTBE IIeJIbIX UKCell,
ocobble CBOMCTBA Pal[UOHAIBHBIX U UPPAIJMOHAIbLHBIX UUCe/, apudMeTHUYeCcKHe Orepaliyy, a TakKKe U3BIeUeHre KOPHSI HaTypa/lbHOM CTereHH Ha MHOYKEeCTBE



KOMIUIEKCHBIX uMces. biarogapsi mocieoBaTe/lbHOMY PacIIUPEeHHI0 Kpyra MCIOJIb3yeMbIX UHCe/ M 3HAKOMCTBY C BO3MOXXHOCTSIMA WX TIPUMEHEHUS [IJIst
pellieHyst pa3/IMuHbIX 3a7iau (hOPMHUPYETCs Tpe/ICTaB/IeHre O eJUHCTBE MaTeMAaTHKN KaK HAayKHW W e€ PO/ B TIOCTPOEHUH Mojiefiel pealbHOTO MUPA, LITUPOKO
HCTIOJB3YHOTCST 000011IeHIe Y KOHKPeTH3aLysl.

JIvunus «YpaBHeHUsI ¥ HepaBeHCTBa» PeaM3yeTcs Ha MPOTsKeHUH BCero 0OydeHHst Ha YpPOBHe CpeZiHero o0Iero o0pa3oBaHUsl, MOCKO/IBKY B KaXKOM
pa3gesie TIporpamMMbl TpelyCMOTPEHO pellleHHe COOTBETCTBYIOUIMX 3a/lady. B pe3ynbraTe oOyuaromjuecs OB/AZ€BAlOT Pa3/IMYHBIMKA METO/aMM pelleHust
palMoHaMbHBIX, WPPAL[MOHA/BHBIX, IMOKa3aTe/bHBIX, JIOTapU(PMUUECKMX W TPUTOHOMETPHUECKMX ypaBHeHUIN, HepaBeHCTB M CUCTeM, a TakXKe 3ajady,
cofepKal[ux TrapaMeTpbl. [lomydyeHHble yMeHHUs ILIMPOKO WCIIO/B3YIOTCS TIPM WCCIe[oBaHWM (GYHKLUWA C TIOMOIIbIO TIPOM3BOJHOM, TIPU pelleHuH
MIPUK/IaJHBIX 33/lau U 3a/lay Ha HaxXOoyKJeHWe HauOOJbIIMX Y HaUMEeHbBIIMX 3HaueHWM (yHKUWU. [laHHasl cofiep>KaTesibHasi IMHUSL BK/IOUaeT B cebsi Takke
(hopMHUpOBaHMEe YMEHHI BBIMOJHATE PacuéThl MO (GopmysiaM, nMpeoOpa3oBaHUs PALMOHABHBIX, UPPAL[MOHATILHBIX U TPUTOHOMETPUUYECKUX BBIDaKEHUH, a
TakKe BBIDOKEHWH, COJep)Kall[uX CTereHd W Jjorapudmbl. Biarozapsi u3yueHWIO anreOpandyeckoro Marepuaga TMPOUCXOAWUT JasbHellliee pa3BUTHE
AJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUST 00yUaroImuxcsi, (OPMUPYIOTCS HAaBBIKU JIeJYKTUBHBIX PacCy>KeHW, paboTbl C CUMBOJIBHBIMU (hOpMaMH,
TIpe/iCTaB/IeHUsT 3aKOHOMEPHOCTeH M 3aBUCUMOCTeH B BHJIe PAaBEHCTB M HepaBeHCTB. Asirebpa mpezyaraeT 3¢GGheKTUBHbIE WUHCTPYMEHTBI /i1 PelleHHs
TPAKTHUYECKUX M eCTeCTBeHHO-HAayUHbIX 3a/lay, HaTJIsiJHO IEMOHCTPUPYeT CBOM BO3MOKHOCTH KakK sI3blKa HayKHU.

Copep>xatenbHO-MeTouuecKast TMHUS «PYHKIMM U TpadUKU» TECHO TepervieTaeTcsi C APYTrUMH JIMHUSMU yueOGHOTO Kypca, TOCKOJ/IBKY B KaKOM-TO
CMBbIC/Te 3aJ]aéT TI0C/Ie/I0BaTeTbHOCTh M3yueHUsl MaTeprana. M3yueHue CcTerieHHOM, TTOKa3aTe/bHOM, TorapudMuuecKoi U TPUrOHOMeTPHUUeCKUX (DYHKIUM, UX
CBOWCTB W rpadvKOB, WCIO/Ib30BaHUe (YHKIMW [/ pelleHusi 3afauy U3 [pPYyrux yuyeOHBIX TPeMETOB W peasibHOM J>KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHUeCKUM aHaIM30M, TaK U C PellleHneM ypaBHeHWW W HepaBeHCTB. [Ipu 3ToM 0osibIlioe BHUMaHUe y/esisieTcsi (OPMUPOBAHUIO YMEHHST BbIPa)KaTh
(hopMysaMu 3aBUCUMOCTH MEXKIY Pa3/UUHBIMU BeJIMUMHAMH, UCC/Ie/IOBaTh TOy4YeHHbIe (YHKIUM, CTPOUTh UX Tpaduku. Marepuasn 3Toi Cofiep>KaTe/TbHOU
JMVHUM HalleJieH Ha pa3BUTHe YMeHUW U HaBBbIKOB, TO3BOJISIOLIMX BbIpa)kaTh 3aBUCUMOCTH MeXAY BeJMUMHAMU B pa3iMuHON (opMme: aHa/JIUTHUYECKOM,
rpaguueckoii U cyioBecHOW. Ero m3yueHue CrocoOCTByeT Pa3BUTHIO a/JTOPUTMUYECKOTO MBIIIIEHHs], CTIOCOOHOCTHM K 00OOIIEeHWI0 M KOHKpeTH3alWy,
WCTIO/Ib30BAHKMIO aHAJIOTH.

CopepxaTenbHast TuHUS «Hauana MaTeMaTHUeCKOTO aHaM3a» T03BOJIsieT CYIL[eCTBEeHHO PacIIMpUTh KPYT KakK MaTeMaTH4eCKWX, TaK W MPUKJIaJHbIX
3ajlau, [JOCTYMHBIX OOYyYaroIIMMCs, TaK KaK y HUX TOSIBISeTCS BO3MOXXHOCTb CTPOMTH TIpadUK{ CJIOKHBIX (QYHKLUH, OmnpezensTb WX HauOO/blIve U
HauMeHbIIIMe 3HaueHHs, BBIUUCIATH TUIomaau (Guryp u oOBEMBI Tes, HaXOAWTh CKOPOCTH M YCKOPeHHsl mpoleccoB. JlaHHasi copeprkaTesibHasi JIMHUS
OTKDBIBAeT HOBBIE BO3MOKHOCTH TIOCTPOEHUsI MaTeMaTUUeCKUX MOjie/ield pealbHbIX CUTYalWi, M03BOJISIeT HaXO/[UTh HaW/Iyulliee pellieHre B TTPUK/Ia/HbIX, B
TOM YHCJIe COIMATbHO-3KOHOMUYECKUX, 3aZlauaX. 3HAKOMCTBO C OCHOBAMU MaTeéMaTUYeCKOTrO aHau3a CIIoCOOCTBYeT pPa3BUTHIO abCTpaKTHOTO, (hopManbHO-
JIOTUYECKOTO M KPeaTUBHOTO MbIIIeHusi, (JOpPMUPOBAHMIO YMEeHUI pacrio3HaBaTh TPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHWKe U UCKYCCTBe.
OOyuarorpecs: y3HatOT O BBIJAIOLIMXCS Pe3yJibTaTaX, MOJyuYeHHBIX B XO/le Pa3BUTHSI MaTeMaTHKK Kak HayKH, U 00 UX aBTOpax.

Copep>xaTtebHO-MeTO[uUecKasi JIMHUSA «MHOXecTBa M JIOTUKa» BK/IOUaeT B ce0si 3/ieMeHThl TEeOPUM MHOXKECTB W MaTeMaTUUeCKOM JIOTHKM.
TeopeTHKO-MHOXXeCTBeHHbIE TPe/ICTaB/IeHUs] TPOHMU3LIBAIOT BeCh KYpPC IIKOJIbHONW MaTeMaTHKU U TIpejjaraloT Haubosiee YHUBepCa/lbHBIN SI3BIK,
00BbeJUHSIONIMI BCe pa3fiesibl MaTeMaTUKU 1 €€ TIPUIO)KeHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHuecKye JWCLUIUIMHBI U UX TIPUIOXKEHUs B eIMHOe LieJioe.
[To3TOMYy Ba)KHO [1aTh BO3MOXXHOCTh OOYYarol[eMyCsi TIOHUMaTh TeOPeTHKO-MHOKeCTBEHHBIN $I3bIK COBPEMEHHOM MaTeMaTWKW W WCII0/Ib30BaTh €ro [ijis
BbID@)XEHHUSI CBOUX MbIC/IeH. J[pyrMM Ba)KHBIM TIPDU3HAKOM MaTeMaTWKW KaK HayKd C/ie[yeT TIPHU3HaTh CBOWCTBEHHYIO el CTPOroCTh OOOCHOBaHUM H
C/lefiloBaHUe OTpeie/IEHHBIM TIPaBU/IaM TTOCTPOEHUST /I0KAa3aTelbCTB. 3HAKOMCTBO C 3JIeMEHTaMHd MaTeMaTHUeCKOW JIOTHKW CHOCOOCTBYeT DPa3BUTHIO



JIOTUYeCKOr0 MBILUIeHHUs 00y4YaroyXxcsi, TO3BO/ISIeT UM CTPOUTh CBOM PACCY’K/€HWs Ha OCHOBE JIOTMYeCKHX IpaBW/, (GOPMHUPYeT HaBBIKA KPUTUYECKOTO
MBILLIIEHHUS.

B yuebHOM Kypce «Asirebpa ¥ Hayaja MaTeMaTHUYeCKOTO aHa/lIM3a» TMPUCYTCTBYIOT OCHOBBI MaTeMaTHYeCKOr0 MO/Ie/TMPOBAHUs, KOTOPbIe IPU3BaHbI
crocobcTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOEHUSI MOJesiell peasbHbIX CUTYalMi, WCC/IeJOBaHUS 3THX MOJesed C MOMOLIbIO arrapata aareOpel v
MaTemMaTUueCcKOro aHajiv3a, MHTepIipeTaly TOJyuyeHHbIX pe3y/bTaToB. Takue 3a/laHusl BIJIETeHbl B KaK[bIM W3 pasfie/ioB MPOrpaMMbl, MTOCKOJIBKY BeCh
MaTepuas yueOHOro Kypca IIMPOKO WCIIO/Ib3yeTCsl [jisi pellieHus TIPUKIaJHBbIX 3a7ad. [Ipu pellleHHMU peasbHBIX TPAKTUYECKUX 3ajau obyuaroriuecs
pa3BUBalOT HaO/MIOJATeNbHOCTh, YMEHHe HaxO/WTh 3aKOHOMEPHOCTH, abcTparvpoBaTbCsl, MCII0/Ib30BaTh aHasAoOrvio, 00001iaTh M KOHKPETU3UPOBaThb
npobnemy. [lestensHOCTh MO (POPMHUPOBAHMIO HABBIKOB pelleHUs] NMPUK/IaJHbIX 3aJau OPraHU3yeTCs B Tpoliecce M3yueHHWs BCex TeM yueOHOro Kypca
«Asrebpa 1 Hauasia MaTeMaTUYeCKOTO aHaIN3a».

Ha n3yuenue yuebHOro Kypca «Asrebpa U Hauasia MaTeMaTHUeCKOTO aHaM3a» OTBOAUTCS 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heziento), B 11
Knacce — 136 yacoB (4 uaca B He/iet0).



COJEPXAHUE OBYYEHUSA
10 KITACC

Yucia ¥ BBIYUC/TIEHUSA

ParoHanbHbie yncia. OOGBIKHOBEHHbIE U [leCITUUHbIE APOOH, MpoLeHThI, becKoOHeuHble Tiepuouueckue Apobu. [IpuMmeHeHue fpobeii U MPOLEHTOB
[J1s1 pellleHrs] IPUKJ/IaiHbIX 3a/la4 U3 Pa3/IMYHbIX OTpac/ield 3HaHUM U peasbHOU XKU3HU.

HelicTBuTenbHble uyKcaa. PalMoHanbHble UM MppalMOHaibHble uucia. ApupMeTHuecKue orepaluu C JeHdCTBUTeNbHBIMM uuc/IaMu. Moayib
JeliCTBUTE/ILHOTO UKMC/Ia U ero cBoicTBa. [Ipub/mikéHHbIe BBIYMC/IEHNS, TIPaBU/Ia OKPYTJ/IeHHs], IPUKKU/KA U OL|eHKa pPe3yJbTaTa BbIUMC/IeHNH.

CreneHs c 1jesibIM 10Ka3aTesieM. buHom HeroToHa. Vcrionb3oBaHue nozxogsieii ¢opmbl 3aricH 1eHCTBUTebHBIX YMCe [i/IS1 pellleHus] IPaKTHYeCKUX
3ajlau U rpe/iCTaB/IeHUsl JaHHbIX.

ApudmeTtnueckrii KopeHb HaTypaJIbHOM CTeIeHU U ero CBOMCTBa.

CrerneHb C paljMOHa/IbHBIM TI0Ka3aTesieM U eé CBONCTBA, CTeleHb C eMCTBUTE/IbHBIM TTOKa3aTeseM.

Jlorapugm umucia. CBoricTBa iorapugma. [lecsiTuuHble U HaTypasbHble J1I0rapu(Mbl.

CuHYyC, KOCUHYC, TaHT€HC, KOTaHIeHC YMC/I0BOT0 aprymMeHTa. ApKCUHYC, aDKKOCHHYC U apKTaHIeHC YMC/I0BOTO apryMeHTa.

YpaBHeHMs1 M HepABeHCTBA

ToxzecTBa U TOX/eCTBeHHbIe ITpeoOpa3oBaHusi. Y paBHeHHe, KOpeHb ypaBHeHHs. PaBHOCU/IbHbIE YpaBHEHUs W YpaBHEHUsI-CJie/|CTBUsI. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PelleHusI LeJIbIX ¥ IPOOHO-PAljOHaIbHBIX YPABHEHUI Y HepaBeHCTB. MHOTrOWIeHbI OT OZHOM repeMeHHOMU. /lesieHre MHOTOY/IeHa
Ha MHOTrouJjieH ¢ octatkoM. Teopema be3y. MHorouseHsl ¢ LenbiMu Ko3¢durientamu. Teopema Buerta.

[Tpeobpa3oBaHUs YMCIOBBIX BBIPDAKEHUH, COJIeP>KalliX CTeNeHU U KOPHH.

VppaioHasbHble ypaBHeHUsi. OCHOBHbIE METO/IbI pellleHusT UpPaLMOHAIbHbBIX YPaBHEeHHU .

ITokasarenbHble ypaBHeHHs. OCHOBHbIe MeTO/Ibl pellleHHs [T0Ka3aTe/IbHbIX ypaBHEHUH.

[Tpeobpa3oBaHe BeIpaKEHHUH, COIePIKalIIUX JT0rapru(MBbI.

Jlorapugmuueckue ypaBHeHUs.. OCHOBHbIe METO/IbI pellieHus JIorapu(MUUeCcKrUX ypaBHEeHUH.

OcHOBHBbIe TpUrOHOMeTpHUeckre ¢popmyibl. [Ipeobpa3oBaHye TPUTOHOMETPHUUECKUX BbIpaykeHUH. PellieHrie TPUTOHOMETPHUYeCKUX YPaBHEHUH.

PelieHue cucTteM JIMHEMHbIX ypaBHeHWM. MaTpulja CUCTeMbl JMHeHHbIX ypaBHeHUW. Omnpejenurenb MaTpULbl 2X2, ero reoMeTpUUYeCKUid CMBICT U
CBOWCTBA, BbIYMC/IEHNE ero 3HaueHusl, IpUMeHeHe OmpeziesuTe s AJisl pellieHNsi CUCTeMbl TMHeHHbIX YpaBHeHuH. PellleHre NMPUKIaHbIX 3a/lay C TIOMOLL[bIO
CUCTeMbI JTMHeHHbIX ypaBHeHUM. VccejoBaHre TOCTPOEHHOW MO/ieJii C TTOMOILIBbI0 MaTPUL] U OTIpejieiuTesie.

[TocTpoeHre MaTeMaTHUeCKUX Mo/iesieli peajibHOM CUTyallud C TIOMOILIbIO YpPaBHeHUM M HepaBeHCTB. [IprMeHeHUe ypaBHeHWN W HEPaBEHCTB K
pellleHNIo MaTeMaTUUYeCKUX 3a/lay U 33/la4 U3 pas/MyHbIX 06/1acTell HAyKu U peasibHOM )KU3HU.

DyHKIUM U rpaduKu

dynkups, criocobsl 3aanus ¢yHKUuM. B3anvHo obparHble GyHKIMY. Kommosuius ¢yHkimid. 'paduk ¢yHKupu. DyemMeHTapHble rpeobpa3oBaHus
rpauKOB (PYHKLMIA.



Ob6nacte ompezesieHUss ¥ MHOXeCTBO 3HaueHud (yHkipn. Hymu ¢yHkuuu. TTpomMeXyTKM 3HAKONOCTOSTHCTBA. UETHbIe M HeuéTHble (YHKLIWU.
[Mepuoguueckue GyHKIUHA. [IpOMeXYTKA MOHOTOHHOCTH (DYHKIMM. MaKCHUMyMbl 1 MUHUMYMbI (DyHKIIMU. Hanbosblliee v HauMeHblIllee 3HaueHUsT PyHKIUH
Ha MPOMeXKYTKe.

JIvHeliHasi, KBaZipaTU4Hasi U APOOHO-TMHeNHast PyHKIMK. DjieMeHTapHOe UCC/IeJOBaHKe U MOCTPOeHHe UX TPadrKOB.

CreneHHasi yHKIMsI C HATypaJbHBIM M 1]eJIbIM T0Ka3atesieM. E€ cBoiicTBa v rpaduk. CBolCTBa ¥ rpadviK KOPHS N-0U CTerneHu Kak GyHKIUK 00paTHOM
CTereHU C HaTypasibHbIM M0Ka3aTesieM.

[TokazaTesnbHasi ¥ jiorapu@muyeckast QyHKIMM, UX CBOMCTBA U rpaduku. Vcrionb3oBaHue rpadMKoB (PYHKIMH /15 pellieHus1 ypaBHeHU.

TpuroHomeTpuueckasi OKPY>KHOCTb, OTipe/ie/ieHlie TPUrOHOMeTPUUeCKUX (PYHKLMM UYMC/I0BOTO apryMeHTa.

@DyHKILMOHA/IbHbIE 3aBUCMMOCTH B PeasibHbIX MpoLieccax U siBieHusx. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hauasia MaTeMaTH4eCKOro aHa/im3a

[TocnemoBaTenbHOCTH, CHOCOOBI  3aZlaHUsl  TIOC/IelOBaTe/lbHOCTeH. MeTo[ MaremMaTHueckKod UWHAYKOWK. MOHOTOHHbIe U OTpPaHUUYEHHBIE
roc/iefioBaTeIbHOCTH. VicTOpHsi BOBHMKHOBEHHST MaTeMaTHUeCKOTO aHa/Ti3a Kak aHa/in3a 6eCKOHeYHO MaJlbiX.

Apudmernueckas ¥ TeoMeTpuYecKas Tporpeccud. beckoHeuHo yObIBaroljass reomeTrpuueckass mporpeccusi. CymMma OeCKOHEUHO YObIBarolei
reoMeTpUueCcKoi rnporpeccud. JINHeHHbIN U SKCIIOHeHIMaIbHbIN pocT. Unco e. @opMysia C/I0XKHBIX MPOLEeHTOB. Vcronb30BaHue IPOrpecCyu AJisi pelleHus
peasibHBIX 3a/ja4 MPUK/IaIHOTO XapaKTepa.

HenpepriBHble yHKLMK U UX CBOMCTBAa. TOUuKM pa3pbiBa. ACMMMNTOTHI rpadrkoB QyHKUM. CBoiicTBa (YyHKIMI HeNpephIBHbIX Ha OTpe3ke. MeTof
VHTEePBAaJIOB /1JIs1 pellieHUs1 HepaBeHCTB. [IpriMeHeHne CBOWCTB HenpephIBHbIX (DYHKLWM Z/is pelleHus 3a/au.

[TepBasi 1 BTOpas rnpousBoHble GyHKIUU. OnpeeneHyre, reoOMeTpUUYeCcKUl U PU3NUeCKUii CMbIC/T POU3BO/IHOM. Y paBHeHHe KacaTe/lbHOU K rpaduKy
GbyHKIMU.

[Tpou3sBoiHbIe 3/1eMeHTapHbIX (QyHKLMH. [Ipor3BoHAas CyMMbI, POU3Be/IeHUs], YACTHOT'O ¥ KOMITO3ULIUK (YHKLIMH.

MHo)kecTBa U JIOTHKA

MHoXecTBO, orepalyy HaJ, MHOXXeCTBaMHM U UX CBoicTBa. [uarpammel Diiepa—BenHa. [IpuMeHeHHe TeOopeTUKO-MHOXXeCTBEHHOTO arrapara st
OTMCaHUsI peasTbHbIX TIPOLIECCOB U SIBJIEHWH, TPU PellieHUH 3a/iau U3 IpYTUX yueOHbIX ITpeJMeTOB.

OmnpesieneHre, TeopemMa, CBOMCTBO MaTeMaTHUeCKOTO 00BeKTa, CIe[ICTBUe, 10Ka3aTe/IbCTBO, PABHOCH/IbHbIE YPaBHEHMS.

11 KITACC

Yucia ¥ BBIYUCTIEHUA

HarypanbHble U 1jesible yncia. [IpyuMeHeHWe MPU3HAKOB JIeJTMMOCTH LeJIbIX 4rcesi, Haubonbimi obmuii gemvrensd (ganee — HO/l) v HavMeHbliee
obiee kpatHoe (fanee — HOK), ocTaTKOB 110 MOAYy/It0, anroputMa EBK/Inza /is peliieHust 3a/iau B Lie/TbIX YUC/Iax.

KowmriekcHble uncia. Anrebpandeckasi U TpPUrOHOMeTprUUecKasi OpMbI 3aricy KOMITJIEKCHOTO uKc/ia. ApudMeTryeckue oreparyui ¢ KOMIUIEKCHBIMU
yrcsamu. Mi306pakeHre KOMIJIEKCHBIX UMCesT Ha KOOpAUHATHOM riockocTr. @opmyna MyaBpa. KopHu n-o¥i cTereHu u3 KOMITIEKCHOTO uuciia. [IpuMeHeHue
KOMITJIEKCHBIX Urces Jj1s pellieHust (prU3nuuecKux U reoMeTpuuecKux 3aziau.

YpaBHeHMs1 1 HepaBeHCTBA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUU 1 HepaBeHCTB. PaBHOCU/IbHBIE CUCTeMBI U CUCTEMBI-C/Ie[iCTBUSI. PaBHOCH/IbHBIE HEpaBEHCTBA.



OT16op KOpHe TPUrOHOMEeTPUYEeCKUX YPABHEHHUH C TIOMOIL[bI0 TPUTOHOMETPUYECKON OKPY)KHOCTHU. PellieHre TPUrOHOMeTPUYEeCKUX HepaBeHCTB.

OCHOBHBIE MeTO/IbI PellleHHs TT0Ka3aTe/TbHbBIX U JIorapu(MUYeCKUX HEPABEHCTB.

OCHOBHBIE MeTO/Ibl pellieHs] UPPaljOHa/IbHbIX HEPaBeHCTB.

OCHOBHbIE METO/Ibl pellieHHsI CUCTEM M COBOKYITHOCTel paljiOHa/IbHBIX, UPPALMOHA/TBHBIX, I0Ka3aTelbHBIX U JIOTapU(PMUIeCKUX YPaBHEHUH.

YpaBHeHUsl, HEpaBeHCTBA ¥ CUCTEMBI C TTapaMeTpaMH.

[TpuMeHeHUe ypaBHEHHWH, CUCTEM U HEPABEHCTB K PEIIeHHI0 MaTeMaTUYeCKUX 3a/lau M 3a7lau M3 Pa3/MuHbIX 00/acTell HayKW W peasibHOW KU3HHU,
WHTepIIpeTaLysi TIOJyYeHHBIX pe3y/bTaToB.

DyHKIUM U rpaduKu

I'padwik kommo3unmy GhyHKLWH. ['eoMeTpruueckrie 0Opa3bl ypaBHEHUM Y HepPaBeHCTB Ha KOOPAWHATHOM TJIOCKOCTH.

TpuroHomeTtpryeckue (GyHKLMW, UX CBOMCTBA U TPaQUKHU.

'pacdrueckue MeTO/IbI pellieHs ypaBHEHUI U HepaBeHCTB. ['padrueckrie MeTO/bl peleHust 3a/1a4 ¢ apaMeTpaMu.

Hcrnonip30BaHue TpauKoB QyHKIMIA /7SI UCC/IeJOBaHUS TTPOLIECCOB M 3aBUCHMOCTEH, KOTOpPble BO3HUKAIOT TIPU pellieHnH 3a/jau U3 JpyruxX yueOHbIX
MIPeZIMETOB U PeaslbHOU >KHU3HHU.

Hauajia MaTeMaTH4ecKoro aHanu3a

[TprMeHeHre TIPOU3BOJHOM K MCC/e0BaHUI0 (PYHKI[MM Ha MOHOTOHHOCTb W 3KCTpeMyMbl. Haxo)kieHue HauOO/bllero U HauMeHbIIero 3HaueHui
HerpepbIBHOW (DyHKI[MU Ha OTpe3Ke.

[TpuMeHeHre MPOW3BOAHOM [I/isi HAaXOXK/I€HUS] HAWIyulllero pelleHus] B TIPUK/IAHBIX 3a/jauax, /s OTpefiesieHrsi CKOPOCTH U YCKOpPEeHMsl Tporiecca,
3aZlaHHOTO (POPMYJI0M MY TPAPUKOM.

[TepBoOOpa3Hasi, 0CHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpa3Hbie 3/1eMeHTapHbIX GyHKIMH. [IpaBria HaX0X/1eHUs TepBO00OPa3HbIX.

Wnrerpan. ['eoMeTprueckuii CMbIC] UHTerpasia. BeumncieHye onpe/jeiéHHOTo UHTerpasa ro ¢popmysie HetotoHa-JIelibHuUIIa.

[TpuMeHeHMe UHTerpasa /sl HaX0XKAeHUs TUIOLa el TUIOCKUX (GUTyp M 00bEMOB TeOMeTPUYECKUX TeJl.

[Tpumepbl peltieHui v depeHIMaNbHBIX ypaBHEHHWH. MaTeMaTHueckoe MOZeTMPOBaHWe peaslbHbIX TPOLIECCOB C TMOMOLIbI0 A depeHIMatbHbIX
ypaBHEHUH.



[INMTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA VYUYEBHOI'O KYPCA «AJITEBPA U1 HAUYAJIA MATEMATUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHNSA

JINMHHOCTHBIE PE3YJ/IbTATDBI

1) rpa)kaaHCKOr0 BOCIIUTAHMSA:

Cc(OpPMUPOBAHHOCTh TPAKAAHCKON MO3ULMM O0Oydarollerocsi Kak akTUBHOTO M OTBETCTBEHHOrO UjieHa POCCHUMCKOro oOIecTBa, IpecTaBleHHe O
MaTeMaTHUeCcKUX OCHOBaX (YHKL[MOHMPOBaHUsI Pa3IMUHbIX CTPYKTYP, SIB€HUM, MpoLeyp rpaXJaHCKoro obijecTBa (BbIOOPHI, OMPOCHI M JPyroe), yMeHHe
B3aMMO/IeHiCTBOBaTh C COLIMaIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C MX (DYHKLUSIMU U Ha3HaueHHeM;

2) NaTpHUOTHYECKOr0 BOCIIUTAHMA:

Cc(hOpMHPOBAHHOCTb POCCUICKOW TPa)KAAHCKOM HJAEHTHUUHOCTH, YBa)K€HUsS K TPOLUIOMY U HACTOSLEMY POCCHUICKOW MaTeMaTHWKH, LIeHHOCTHOe
OTHOILIEHHEe K JOCTVD)KEHMSIM POCCHUMCKHMX MaTeMaTUKOB M POCCHMMCKOM MaTeMaTHUUeCKOM LIKOJIbI, MCIO/b30BaHWE 3TUX [JOCTWKEHUM B JIPYIUMX HayKax,
TeXHOJIOTUSIX, Chepax SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMe /[yXOBHBIX L|eHHOCTeH POCCHUMCKOrO0 Hapoza, C(OpPMHUPOBAaHHOCTb HPAaBCTBEHHOIO CO3HAHWs, 3TUYECKOrO TOBefleHUs, CBS3aHHOIO C
MpaKTHUeCKUM TIPUMeHEeHNeM JJOCTIKEeHHI HayKHy U [ieaTe/IbHOCTbIO YUEHOr0, 0CO3HaHKe JIMYHOTO BK/IaZla B TIOCTPOEHKe YCTOMUMBOTO Oy/yILero;

4) 3cTeTUYeCKOro BOCIIMTaHHUSA:

3CTeTUYeCKOe OTHOIIeHWe K MHpPY, BK/IIOYas SCTETUKY MaTeMaTHuecKMX 3aKOHOMEPHOCTeH, OOBeKTOB, 3a/au, pelIeHui, pacCyKAeHHH,
BOCIIPUMMUYMBOCTb K MaTeMaTUYeCKUM aclieKTaM pa3/IMUHbIX BUJI0B UCKYCCTBa;

5) ¢pu3NUecKoro BOCIUTAHMA:

Cc(OpPMHUPOBAHHOCTh YMEHUsI IPUMEHSITh MaTeMaTHUeCKe 3HaHWsI B MHTepecax 3/10pOBOT0 U 6e30macHOro obpasa »KU3HU, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3/I0pPOBbIO (3[]0pOBOe TMHTaHWe, COa/laHCUPOBAHHBIM DEXUM 3aHATHUM W OTAbIXa, peryyspHas ¢u3ndyeckas aKTUBHOCTh), (HU3NUecKoe
COBepILeHCTBOBaHHe NPU 3aHATUSX CIIOPTUBHO-03/10POBUTE/IBHOM [1eSITe/IbHOCThIO;

6) TPYAOBOr0 BOCITUTAHUSA:

TOTOBHOCTb K TPYJy, OCO3HaHHe LIEHHOCTH TPy[o/ar00usi, MHTepeCc K Ppas3anuHbIM cdepaM mpodecCcMOHATBHON [eSITeTbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M eé TIPUIO)KeHHSIMM, YMeHHe COBepIlaTh OCO3HAHHBIA BBIOOpP OyAyieil mpodeccry M peanr30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE TJIaHB,
TOTOBHOCTb M CITOCOOHOCTh K MaTeMaTWU4eCKOMy 00pa30BaHHIO M CaMO00Opa30BaHWIO Ha TPOTSDKEHWU BCEH )KU3HH, TOTOBHOCTb K aKTMBHOMY YYacTHIO B
pellleHrY NPaKTUYeCKrX 3a/ilauy MaTeMaTHyeCcKOU HarpaBIeHHOCTH;

7) 3K0/10TM4eCKOro BOCIIUTAHUS:

Cc(hOpMHPOBAHHOCTh 3KO0JIOTUYECKOW KYJIbTYPhbl, IOHUMaHHe BJIMSIHUSI COLJMa/IbHO-3KOHOMUUECKHX TPOLIECCOB Ha COCTOSIHHE NPUPO/IHOM M COLIManbHOM
Cpe/ibl, OCO3HaHKe T7100a/bHOr0 XapakTepa 9K0/IOrMueckux mpobsieM, opreHTalys Ha IpYMeHeHre MaTeMaTUueCKUX 3HaHUM /711 pellieHust 3ajau B 061acTu
OKpY>Karolllel cpe/ibl, IJIaHWPOBaHUe MOCTYNKOB U OL[eHKH UX BO3MOXKHBIX IOC/IeJ,CTBUM /1151 OKPY>KatoLL|eil cpe/ibl;

8) 1leHHOCTH HAyYHOr0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33DEHUs], COOTBETCTBYIOIIErO0 COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKu M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHHe
MaTeMaTHueCcKol HayKM Kak cepbl ye/l0BeYeCKOH [esTe/IbHOCTH, 3TaroB €€ pa3sBUTUS U 3HAYMMOCTU JJIsl Pa3BUTHS LUBWIM3aL|UM, OBJafIeHUE SI3bIKOM



MaTeMaTHMKU M MaTeMaTU4YeCcKod Ky/JbTypoW Kak Cpe/iCTBOM I103HaHWs MHPA, FOTOBHOCTb OCYIeCTB/ISATh NPOEKTHYIO U HUCC/Ie[0BaTe/IbCKYH0 /lesTebHOCThb
VH/IMBU/YabHO U B TPYyIIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efCTBUS

Ba3oBble 10oruuecKHe {eiCTBHA:

BBISIB/IATH M XapaKTepU30BaTb CyIeCTBeHHbIe IMPHU3HAKA MaTeMaTHUeCKUX OOBEeKTOB, TIOHSATHM, OTHOILEHHWH MeXIy MOHSTHSIMH, (OPMY/IHPOBATh
oTipe/ie/ieHHsT TIOHSITHH, YCTaHAaB/MBAaTh CYLIeCTBeHHbIM TPHU3HAK KiacCH(UKaLWKM, OCHOBaHWS s 0000IIeHWs W CpPaBHEHUs, KPUTEPUH IPOBOJUMOIO
aHau3a;

BOCITPUHUMATh, ()OPMYJIMPOBATh U TIPe00Pa30BLIBATE CY>KJEHUS: YTBepAUTe/IbHbIe U OTPULIAaTe/IbHbIe, eJMHUYHbIe, YaCTHBIE U 001I[He, YC/IOBHEIE;

BBISIBJIITb MaTeMaTUUeCKWe 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpPeUMsi B (paKTaX, JAHHBIX, HAOMIO€HUSX W YTBEPXKIEHHUsX, TpeAJiaraTb
KPUTEPUU [IIs1 BBbISIBJIEHUS] 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNH;

JiesiaTh BBIBO/IBI C UCITO/Ib30BAaHUEM 3aKOHOB JIOTUKH, IeIYKTUBHBIX U UHAYKTUBHBIX YMO3aK/IFOUeHHH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;

TIPOBO/IUTE CaMOCTOSTE/TEHO [JOKa3aTe/lbCTBAa MaTeMaTHUeCKUX YTBeP)K/eHHH (TpsiMble ¥ OT MPOTHMBHOTO), BBHICTPAUBaThb apryMeHTalUio, TIPUBOJUTh
MPUMepbI ¥ KOHTPIIPUMeEPbI, 000CHOBBIBAaTE COOCTBEHHBIE CYK/|€HHS 1 BHIBO/IBL;

BbIOMpaTh crocob pelieHuss yueOHOM 3afiauM (CpaBHMBaTh HECKOJBKO BAPHAHTOB peIeHUsi, BBIOMpaTh Haubosee TOAXOASIUN C YYETOM
CaMOCTOSITE/ILHO BbIJIeJIEHHBIX KDUTEPHEB).

Bba3oBble uccieioBaTe/IbCKHeE AeHCTBUSA:

WCII0J/Ib30BaTh BOTMPOCHI KaK MCC/Ief0BaTeNbCKUN WHCTPYMEHT TO3HaHUS, (POPMYJ/MPOBATh BOIPOCH], (UKCHUDPYIOI[He TMPOTHBOpeure, mpobiemy,
yCTaHaB/IMBaTh NCKOMOE U JaHHOe, OPMHUPOBATh IMITOTe3y, apIyMEeHTHPOBATh CBOIO TIO3ULMIO, MHEHHE;

TIPOBO/IUTh CaMOCTOSITE/TbHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCC/Ie/JOBaHUE 0 YCTAaHOBJIEHUIO OCOOEHHOCTeH MaTeMaTHuecKoro oObeKTa, SBJIeHUS,
TIpOLiecca, BBISIBJIEHHIO 3aBUCUMOCTEH MeXX/[y 00beKTaMu, sIBJIEHHUSIMH, TIPOLieCCaMH;

camocTosiTesibHO (hopMyTpoBaTh 0000IIeHNsT U BBIBOZBI M0 pe3y/bTaTaM IPOBeIEHHOr0 Hab/IO/ieHus], MCC/Iel0BaHNsl, OLIEHUBATh JI0CTOBEPHOCTh
TI0JTyUeHHBIX Pe3y/IbTaTOB, BLIBOAOB U 000011eHNi;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, A TAK)KE BbIIBUTATh MPE/INOIOKEHHUS 0 €r0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uHdopmarnuei:

BBISIBJISTD /le(hUIUTBI MHG)OPMALIMH, AaHHBIX, HEOOXOJUMBIX /TSI OTBETA Ha BOTIPOC U /I/Isl PelleHust 3a/jaui;

BbIOMpaTh MH(POPMALMIO U3 MCTOYHHMKOB Pa3/MYHBIX TUIIOB, aHAJM3MPOBaTh, CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATh WH(POPMALMIO pa3TUYHBIX
BU/IOB U ()OPM TIpe/[CTaB/IeHUS;

CTPYKTYPHPOBaTh MH(GOPMALIMIO, TIPe/[CTaB/ISATh €€ B pa3/IMUHbIX (hOpMax, UTFOCTPUPOBATh rpadruecKy;

OL|eHUBATh Ha/I&>KHOCTh MH(POPMALIUK TI0 CAMOCTOSITENTEHO CPOPMYTUPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCa/IbHbIE yueGHbIe JefiCTBUSA
Oo0menue:



BOCTIPUHUMATh ¥ (POPMYJIMPOBATh CY>KJe€HUs B COOTBETCTBUU C YCJIOBUSIMU U TIeJISIMH OOI1[eHHS], ICHO, TOYHO, TPaMOTHO BhIPaXKaTh CBOK) TOUKY 3PEHHs
B YCTHBIX U TTMCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS TI0 X0y pellleHus 3a/jlauid, KOMMEeHTHPOBATh TIO/TyYeHHbIN pe3y/ibTaT;

B X0/ie 00CYy>KZeHusl 3a/laBaTh BOIPOCHI 110 CYIIIeCTBY 00Cy»K/1aeMoi TeMbl, Tpo0IeMbl, pellaeMol 3aZiaur, BbICKA3bIBaTh WZier, HalleJleHHbIe Ha TTOUCK
pelIeHusi, COTIOCTAaBJISATE CBOM CY>KJEHHS C CY>KJEHUSIMUA IPYTHUX YUaCTHUKOB ZiMaiora, OOHapy’>KUBaTh pa3/iMure U CXO/CTBO MO3ULMH, B KOPPEKTHOH (hopme
(hopMyIMpoBaTh pa3HOT/acyusi, CBOM BO3pakeHus;

TIpe/ICTaB/sTh pe3y/bTaThl PellleHusl 3aflauM, SKCTiepuMeHTa, WCC/Ie[joBaHus, MPOeKTa, CaMOCTOSTeJIbHO BbIOMpATh (popMaTr BBICTYILIEHHSI C YUETOM
3ajiau Mpe3eHTaly U 0COOeHHOCTel ayIUTOPHUH.

PerynsiTuBHBIe yHHMBepca/ibHbIe yueOHbIe J1efiCTBUS

Camoopranusanus:

COCTaBJ/IATH TIIaH, aArOPUTM peIleHusl 3a/jaud, BbIOMpATh CIOCOO peIIeHus C YYETOM MMEIOIIMXCS PecypCoB M COOCTBEHHBIX BO3MOKHOCTEM,
aprymMeHTHUPOBATh Y KOPPEKTHPOBATh BapUAHTHI PellieHU C yuéToM HOBOM MH(MOPMALIUH.

CaMOKOHTPO/Ib, SMOLIUOHA/IbHbIN UHTE/IJIEKT:

BJIa/IeTh HaBbIKAMU T103HaBaTe/bHOU pedieKCMM KakK OCO3HaHUSI COBeplllaeMbIX [eMCTBUM U MbICIUTENbHBIX TPOLIECCOB, WX pe3y/bTaToB, B/afleTh
crocobamMu CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLecca U pe3yJibTaTa pellieHUsi MaTeMaTHUeCKOM 3aJjauu;

TMpe/IBU/IeTh TPYAHOCTU, KOTOPbIe MOT'YT BO3HHUKHYTh TPU peIIeHrH 3a7jaul, BHOCUTh KOPPEKTHUBBI B ZIeSITeJIbHOCTh HAa OCHOBE HOBBIX 00OCTOSITE/TBCTB,
JAHHBIX, HalZIEeHHBIX OIMOOK, BBISIB/IEHHBIX TPY/IHOCTEH;

OLIEHWBAaTh COOTBETCTBHE pe3yJbTaTa L€/ U YCI0BUSIM, OOBSICHATL TTPUUWHBI JOCTYKEHUS W HeJOCTKEHHST Pe3yJ/IbTaToOB JesiTe/TbHOCTH, HaXOAWTh
O1IMOKY, /1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1esATe/TbHOCTD:

MOHKMMAaTh U WCMO/b30BaTh MPEUMYIIeCTBA KOMaHAHOW U WHAWBHZAYaJIbHOM PabOThI MPH pelleHUH yueOHbIX 3ajiau, MPUHUMATh 1ie/lb COBMECTHOU
JesiTe/IbHOCTH, TUVIAHUPOBATh OPraHM3allii0 COBMECTHON paboThl, pacripefienisiTh BUABI paboT, JOroBapUBaThCs, 00CY>KaTh TPOLECC U pe3y/bTaT padoThI,
060011[aTh MHEHUSI HECKOTbKUX JTFOZIEH;

yuaCTBOBaTh B TPYyMIOBBIX (hopMax paboTel (0OCyxgeHUs, 0OMeH MHeHWM, «MO3TOBble IITYDMbl» W HHBIE), BBINOJHATH CBOK UacTb PabOTHI U
KOOD/IMHUPOBAaTh CBOM [IeHCTBUS C APYTUMH UleHaMH KOMaH/Ibl, OLleHHBaTh KaueCTBO CBOEro BK/IaZia B OOIIHIA TPOAYKT 10 KPUTEPHSIM, C(hOPMYTMPOBAHHBIM
y4acTHUKaMHU B3aUMOZeNCTBUSI.

INPEJAMETHBIE PE3YJ/IbTATDI

K koHiy obyuenus B 10 Kacce o0yuaroIuiics TOMyUUT CeyoIIye nmpeAMeTHbIe pe3y/IbTaThl 10 OTAe/bHBIM TeMaM paboueii porpaMMbl yueOHOTro
Kypca «Asirebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/IH3a»:

Yucia ¥ BBIYMCTI€HUS:

CBOOO/JTHO OTIEpPUPOBATh TOHSATHSIMHU: Pal[MOHATbLHOE UHMC/I0, OecKOHeUHasi Tepuojudeckast Apobb, TIPOIIeHThI, UPPALMOHAIBFHOe YKC/I0, MHOXKECTBa
paLMOHA/IbHBIX U [IeWCTBUTE/IbHBIX UMCesI, MOJYJb [eWCTBUTE/ILHOTO YMCIIa;

TIPUMEHSITh IPOOU U MPOLIEHTHI /IS pellieHHst TTPUK/IAIHBIX 3a/iau U3 Pa3/IMYHbIX 0TPAC/Iel 3HaHUM U peaslbHOU KU3HH;



TIPUMEHSITh TIPUOIKEHHBIE BLIUMC/IEHUS, TIPABU/Ia OKPYTJIEHUS, TIPUKU/KY 1 OLIEHKY pe3y/ibTaTa BeIUMC/IeHUH;

CcBOOO/THO OTIEpHUPOBATD MMOHITUEM: CTEIeHb C 1[eJIbIM MTOKa3aTesleM, UCI0Jb30BaTh MOAXOAMIYI0 (OPMY 3alliCH IeHCTBUTETbHBIX UKMCEe /IS PellieHus
MPaKTUUeCKUX 3a/jau U TIpe/[CTaB/IeHUsl JaHHbIX;

CBOOO/THO OTIEPUPOBAThH MOHATHEM: apU(hMETHUECKUM KOPEeHb HATypabHOM CTereHwy;

CBOOO/THO OTIeEPUPOBATh MOHSTUEM: CTeleHb C pallMOHaIbLHBIM [T0Ka3aTesieMm;

CcBOOOIHO OTTePUPOBATh MOHATHSIMU: JIOTapr(dM UKC/ia, JeCATHUHbIE U HaTypasbHbIe JI0TapruhMbI;

CBOOO/THO OTIePUPOBATH MIOHSATUSIMU: CUHYC, KOCUHYC, TaHTe€HC, KOTAaHI'€HC YUCI0BOTO apryMeHTa;

OTepupoOBaTh MOHATUSMU: aPKCUHYC, aDKKOCUHYC U apKTaHT'eHC YMC/I0BOTO apryMeHTa.

YpaBHeHNs ¥ HepaBeHCTBa:

CcBOOOJTHO OTIepUPOBaTh TOHATHSIMU: TOXKIECTBO, YPaBHEHHE, HepaBeHCTBO, PaBHOCH/IbHbIE YDAaBHEHUSI U ypaBHEHUs-C/I€ACTBUS, PABHOCHIbHBIE
HEepaBeHCTBa;

MIPUMEHSITh PA3/IMUHbIe METO/IbI DEIlleHUsl paljMOHa/IbHBIX W JPOOHO-pAllMOHABHBIX YPAaBHEHUH, TPUMEHSTb METOJi MHTEPBAJIOB JIJIS1 PeLIeHHUs
HEepaBeHCTB;

CcBOOOZHO OTEepUpOBaTh TIOHATUSAMU: MHOTOUJIEH OT OJHOW repeMeHHOW, MHOTOWIeH C IieJIbiIMM K03 dui[eHTaMi, KOPHA MHOTOU/IeHa, TTPUMEHSITh
JlelieHre MHOTOU/IeHa Ha MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy BueTa /151 pelieHus 3ajay;

CBOOO/JTHO OIEepPUPOBATH TIOHATUSMU: CHCTeMa JIMHEMHBIX YDaBHEHWH, MaTpHIla, OIpe/e/uTe/lb MAaTpULbl 2 X 2 W ero reoOMeTPUYeCKUM CMBICT,
WCIT0/1b30BaTh CBOWCTBA OMpefenuTess 2 X 2 [/isi BbIYMC/IEHUSI ero 3HaueHusi, IPUMeHSITh OMpe/ie/IuTeN AJis PelleHUs] CUCTeMbl JIMHEeHHBbIX YpaBHEHUM,
MO/IeTMPOBaTh peasibHble CUTYal[UH C IOMOLL[bI0 CUCTeMbI IMHEMHbIX ypaBHEeHWH, UCC/IeZloBaTh TIOCTPOEHHbIE MOZIe/M C TIOMOILIbI0 MaTPUL] U OTpeJieiuTesiei,
WHTEePIIPeTUPOBaTh MOyUYeHHbIN pe3y/bTar;

WCTO/Ib30BaTh CBOWCTBA JIEMCTBUI C KOPHSMHU J1/1s1 Peo0pa30BaHUsl BEIPAYKEHH;

BBITIOJTHSITH TIpe0bpa30BaHus UMC/IOBBIX BbIDA’KEHUH, COZiepyKallliX CTeeHH! C pal[MOHaIbHBIM TTI0Ka3aTeseM;

WCII0/Ib30BaTh CBOMCTBA JIOrapu(MOB A1Jisi peoOpa3oBaHUs TOrapupMUUeCKUX BbIpayKeHH;

CBOOOJTHO OTEepUpoBaTh TOHATHSIMHU: HppalMOHa/bHBIe, TOKa3aTe/bHble W JiorapupMUUecKde ypaBHEHHs, HaXOJUTh WX PpelleHHsi C TIOMOII[bIO
PaBHOCUJTbHBIX TIePeX0/I0B UM OCYILL[eCTBIIsIs IPOBEPKY KOPHel;

TIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUeCKre (OpPMYJIbI it Tpeobpa3oBaHusi TPUTOHOMETPHUUECKHX BhIpaXKeHHUH;

CBOOOJTHO OIMEpPUPOBATh TIOHSITUEM: TPUTOHOMETPUYECKOe YpaBHEHHe, TPUMEHSITh HeoOXoAuMble (OpMyJbl [Jisi pellleHuss OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOZIe/TMPOBaTh peasibHble CHUTYallMd Ha SI3blKe anreOpbl, COCTaB/IATh BBIPDA)KEHHS, YPaBHEHUs, HepaBeHCTBA I0 YC/IOBHIO 3a/jaud, HMCCIeZ0BaThb
MOCTPOeHHbIe MO/Ie/IU C UCII0J/Ib30BaHUeM afrapaTta anreopsbi.

DyHKIUU U TPaPuKu:

CcBOOOZIHO OTIEPUPOBATh MOHATUAMM: (PYHKIIMS, CTIOCOObI 3a/1aHusT (DYHKI[MH, B3aMMHO 0OpaTHbIe (hYHKI[UH, KOMITO3UI[HS QYHKIMM, TpaduK HyHKI[HH,
BBITIOJTHATH 3/IeMeHTapHbIe Tipeobpa3oBaHus rpaUKoB GYyHKLIN;

CBOOO/THO OTTEPUPOBATh MIOHATUSIMU: 00/1aCTh OTIpeZie/ieHHsI 1 MHOXKEeCTBO 3HaueHW (DYHKLIMH, Hy/TU (QYHKLUH, TTIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOO/THO OTIepUPOBaTh TIOHATUSIMU: UETHBIE U HeUéTHbIe (DYHKIUHU, TIepuoudeckre (PyHKIUH, POMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMH, HauOOJIbIllee U HauMeHblllee 3HaueHre (YHKIUY Ha TIPOMEXKYTKE;



CBOOO/THO OTepUpPOBaTh TIOHATUSIMM: CTereHHasi (YHKIMsI C HaTypaJbHbIM U Le/IbIM TI0Ka3areseM, rpaduK cTereHHON (QYHKIMUA C HAaTypalbHbIM U
L[eJIbIM TI0Ka3aTesieM, TpadrK KOPHS N-0H cTeneHU Kak (QyHKIMKU 00paTHOM CTereHH C HaTypaibHbIM ITOKa3aTeseMm;

OTIePUPOBATh TOHATUSMU: JIMHEMHas, KBajipaTUUHasi U [POOHO-TMHeNHasi (PYHKI[UM, BBIMOJIHATE 37IeMEHTAapHOe WCC/e/[OBaHWe W TIOCTPOEHWE WX
rpa¢uKoB;

CcBOOOIHO OTIepHpOBaTh MOHATUSIMU: TIOKa3aTe/ibHas U jiorapudmuueckast QyHKIUU, UX CBOWCTBA U rpadUKu, UCTIOMb30BaTh UX IrpadUKu /iJisi pelieHust
ypaBHEHUN;

CBOOO/THO OTIePUPOBATH MOHATUSIMU: TPUTOHOMETpPHUYeCKasi OKPY>KHOCTb, OTpe/ie/ieHre TPUTOHOMEeTPHUYeCKUX (PYHKI[MI YMC/IOBOTO apryMeHTa;

WCTI0b30BaTh TpadmKu GYHKLUWN /i1 MCC/IeIOBaHUs TIPOL[ECCOB M 3aBUCUMOCTeN TIPU pellieHuH 3a/jad U3 JPYTUx yueOHBIX MpPeJMEeTOB U peabHOMN
JKW3HU, BbIpaXkKaTh (POPMYy/IamMU 3aBUCUMOCTH MeX/y BeJIMYMHAMU;

Hauaia MaTeMaTH4eCKOro aHa/im3a:

cBOOOZIHO OTEepUpOBaTh TOHATHAMU: apupMeTHUecKass U TreoMeTpuUyeckas Tporpeccus, OecKOHeuHO yObIBarollasi reomMeTpuyeckas IPOTPecCHs,
JMUHEeNHBIN U 3KCITOHEHIUA/IbHBIN PoCT, (opMyJia CI0KHBIX MPOLIEHTOB, UMEeTh TIpe/[CTaB/IeHe 0 KOHCTaHTe;

WCIT0/1b30BaTh MIPOrPeCCUM /1S pellleHNs peasbHbIX 3a/jau PUK/IaJHOTO XapaKTepa;

CBOOOJTHO ~ OTepUpOBaThb TOHATHSIMU:  TIOC/Ie[0BaTeNIbHOCTb, CIOCOOBI  3alaHusl  T0C/e/l0BaTe/lbHOCTel, MOHOTOHHble U  OTrpaHUYeHHbIe
TI0C/Ie/J0BaTeIbHOCTH, ITOHUMAaTh OCHOBBI 3apOJKEeHHsI MaTeMaTUUeCKOro aHa/iiu3a Kak aHain3a 0eCKOHeYHO MaJbiX;

CBOOO/THO OTIePUPOBATh TIOHATUSIMU: HerpepbIBHbIe (PYHKI[MH, TOUKH pa3pbiBa rpaduka GyHKIMHU, aCUMITTOThI TpaduKa QyHKIUY;

CcBOOO/THO OTIEPUPOBATh MIOHATHEM: (DYHKIIWsI, HeTIPephIBHASI HA OTPe3Ke, MPUMEHSTh CBOMCTBA HETIPEePBIBHBIX (PYHKIWH [/ PellieHus 3a/iay;

cBOOO/THO OTTEPUPOBATh TIOHATHUSIMU: TIepBasi U BTOpasi MPOU3BO/JHbIe (PYHKI[UH, KacaTe/bHasl K rpaduKy QyHKIHY;

BBIUUC/ISITH TIPOU3BO/IHBIE CYMMBI, TIPOM3Be/IeHNs, YaCTHOTO U KOMITO3UI[MU IBYX (DYHKILIUIA, 3HaTh IPOM3BO/HbIE 3/IeMeHTapHbIX (QyHKI[WH;

WCMO/Ib30BaTh TeOMeTPUUYEeCKUM 1 U3MUeCKHii CMbIC/T IPOU3BOJHOM /i/1s1 pellieHUs 3a/jau.

MHo>xecTBa M JIOTHUKA:

CcBOOOIHO OTIePUPOBATh MOHATHSIMU: MHOKECTBO, OTlepal[ii Ha/l MHO>KeCTBaMU;

WCII0/Tb30BaTh TEOPETUKO-MHOXKEeCTBEHHBIN armapaT /i OMUCAHWsl peasbHBbIX IPOLIeCCOB W SIBJIEHWM, MDY DelleHWd 3a/lay W3 APYruX yueOHBIX
rpe/IMeTOB;

CcBOOOJTHO OTEepUpOBaTh TIOHSTHUSIMM: OIpejie/ieHHe, TeopeMa, YpaBHeHHe-C/e/[CTBHe, CBOWCTBO MaTeMaTH4ecKoro O0OBLeKTa, J[I0Ka3aTe/bCTBO,
PaBHOCH/IbHbIE YpaBHEHUSI U HepaBeHCTBa.

K koH1y obyuenus B 11 Kacce 00yuaroLuiicsi IOMyUUT C/ieyIOII1e TIpeJAMeTHbIe pe3y/bTaThl 110 OT/AeIbHBIM TeMaM paboueili mporpaMMbl yueOHOTro
Kypca «Anrebpa 1 Hayajia MaTeMaTUUYeCKOTr0 aHaInu3a»:

Yuc/ia 1 BbIYUC/IEHUSA:

CBOOO/THO OTepypoBaTh TMOHSATUSIMU: HaTypajbHOE U liefioe YKMC/I0, MHOXKeCTBA HAaTypasbHbIX U Lie/biX YKCesl, UCIO0Jb30BaTh MPU3HAKU [IeIMMOCTH
vesbix uncesn, HOI u HOK HaTypanbHbIX UnCes [/is1 pelleHrs 3a/ay, IpUMeHsTh anroputM EBkina;

CBOOO/THO OTIEPUPOBATH TIOHSITHEM OCTaTKa 110 MO/IYJIF0, 3alTMChIBaTh HaTyPa/bHbIE UKCJIA B Pa3/TMUHBIX MO3UIIMOHHBIX CUCTeMaX CUMCTIeHHS;

CBOOO/THO OTIEPUPOBATH TTOHATHUSIMH: KOMIT/IEKCHOE UHCJI0O U MHOYKECTBO KOMILJIEKCHBIX UHMCeJI, IPe/ICTaB/IsATh KOMILJIEKCHbIE UnC/ia B anrebpanueckoi u
TPUTOHOMETPUYECKOH (hopMe, BBITIO/HATE aprudMeTHUeCKHe orepaliui C HUMU U W300paXkaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs ¥ HepaBeHCTBa:



CBOOO/JTHO OIMEpPUpOBATh TIOHSTHUSIMU: WpPpalMOHA/bHBIE, TTOKa3aTe/bHble W JiorapudMUUeCcKde HepaBeHCTBA, HAaXOAWTb WX pelleHus C TIOMOII[bIO
PaBHOCWIBHBIX TI€PEXO/IOB;

OCYIIIeCTBJIATH OTOOP KOPHEH MPU pellieH|u TPUTOHOMETPUYECKOTO YPABHEHUS;

CcBOOOJTHO OTEepUpPOBaTh TOHSATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, TMPUMEHSATh Heo0XoAuMbie (OpMyJbI /IS PeIlleHUss OCHOBHBIX THIIOB
TPUTOHOMETPUUECKHUX HepaBeHCTB,;

CcBOOOZHO OMEepUpPOBaTh MOHATUSMU: CHCTEMAa M COBOKYITHOCTh YpaBHEHHWH W HepaBeHCTB, PABHOCH/IbHbIE CUCTEMBI U CHCTEMbI-C/Ie/[CTBUS, HAXOUTh
pelLleHNs CUCTeMBI ¥ COBOKYITHOCTeH paljMoHa/IbHBIX, UPPALlMOHAIBHBIX, TIOKa3aTe/IbHbIX U JIorapuhMHUUeCKUX ypaBHEeHU U HePABEeHCTB;

pelllaTh pallMOHasbHbIE, WUpPPALIMOHAbHbIE, TIOKa3aTesbHble, JorapuMuyeckre W TPUTOHOMETPUUYECKHe ypaBHEHUsi M HePaBeHCTBa, COJepKallfie
MO/Iy/TY 1 TIapaMeTpBhl;

TIPUMEHSTH rpaduyecKrie MeTO/Ibl [/l PellieHrs ypaBHeHU U HePABEeHCTB, a TAaKXKe 3a7lau C TapaMeTpamuy;

MO/Ie/IUPOBaTh peajlbHble CUTYallMd Ha SI3blKe aireOpbl, COCTaB/IATh BBIPA)KEHWs, YPaBHEHUs, HEpaBEHCTBA M WX CHUCTEMBI 0 YCJIOBHUIO 3ajlauw,
HCCIIeIoBaTh MOCTPOEHHBIE MOZIE/U C UCTIO/Ib30BaHUEM ariapaTa anreOpbl, IHTEPIIPeTHPOBAaTh MOJ/TyUeHHbIN pe3y/IbTar.

DyHKIUU U TPaduKu:

CTPOUTH rPaPUKH KOMIO3ULIMU (DYHKIM C TTOMOIIBIO 37IeMeHTapHOT'0 UCC/IeJOBaHUS U CBOMCTB KOMIIO3ULIUU ABYX (YHKI[HH;

CTPOUTBL TeoMeTpUUeckre 06pa3bl ypaBHeHHH U HePaBeHCTB Ha KOOPWHATHOM TJIOCKOCTH;

CcBOOOIHO OTTEPUPOBATh MOHATHSMU: TPaKK TPUTOHOMETPHUUECKUX (DYHKITHH;

TIPUMEHSITh (PYHKLIWM [/ MOZIe/TMPOBaHUS U UCC/IeI0BaHus peabHbIX MPOLIECCOB.

Hauaia MaTeMaTH4eCKOro aHa/im3a:

WCIT0/1b30BaTh TIPOM3BO/HYIO [I/Is1 UCC/ieloBaHus YHKI[MM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXO/IUTh HAaUOO/IbIlIee ¥ HAMMEHbIIIee 3HaUeHUs! PYHKI[UU HETIPEPBIBHOW Ha OTPE3Ke;

WCIT0/1b30BaTh TPOU3BOJHYIO [JisI HAXOXKJEHWS HaWIydlllero pellleHds B TIPUK/IQJHBIX, B TOM YKC/e COLIMATbHO-IKOHOMUUYECKUX, 3afiauax, [
oripe/iesieHus1 CKOPOCTH M YCKOPEeHUsI MpoLiecca, 3aZlaHHoro (hopMyJioil Wiy rpagukom;

CBOOO/JTHO OTMEpUpOBATh TIOHSATHUSIMU: TepBooOpa3Hasi, orpe/le/IéHHbIA WHTerpa, HaXxoJuTh repBoobpa3Hbie 3/eMeHTapHbIX (PYHKLWN U BBIUKCIATH
uHTerpan 1o gopmysie HeroToHa-JIelibHMIIa;

HaXO/IUTh TIOLIA/IU TUVIOCKUX GUTyp ¥ 0OBEMBI Te/T C TIOMOILI[BIO UHTEeTPaIa;

HMMeTb Tpe/ICTaB/IeHre 0 MaTeMaTHUYeCKOM MO/Ie/TMPOBAaHUH Ha TIpUMepe COCTaB/eHHs AuddepeHIManbHbIX YPaBHEHNH;

pelliaTh MPUKJIaJHbIe 3a[jaui, B TOM YKCJIe COLMaTbHO-9KOHOMUYECKOro U (hM3UuecKoro XapakTepa, Cpe/icTBaMU MaTeMaTHyecKoro aHaau3a.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacoB
Ne HaumeHoBaHMe pa3je/ioB U TeM OnekTpoHHbIe (udpoBbIie)
n/n NPOrpamMMBsl Bcero KonrposbHbie oOpa3oBaTe/IbHBIE PeCypChI
pPadoThI
MHOXeCTBO [jeMiCTBUTE/IbHBIX YHUCe/I.
1 MHorouseHsl. PaijyoHanbHble ypaBHeHUS U 24 1
HepaBeHCTBa. CUCTeMbI JIMHEMHBIX
ypaBHEHUH
5 OyHKMM U rpapuku. CreneHHas GyHKLUS C 1 1
Lie/IbIM TI0Ka3aTeseM
3 ApudmeTnueckuii KOpeHb N-0M CTereHH. 15 1
VppaijyioHabHble ypaBHeHUs
4 [TokazarenbHasa (pyHkuus. [TokasaTenbHbIe 10 1
ypaBHeHUs
5 Jlorapudmuueckasi QyHKLUsI. 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuroHomeTpuueckrie BbIpaKeHUs U 2 1
ypaBHeHUs
[TocnegoBaTe/IbHOCTU U IPOTPECCUA 10 1
8 HenpepsiBHble pyHKLMK. [Ipon3BogHas 20 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ALIUS c 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 K/ITACC

KounuecTBO 4acoB

Ne HanmMeHoBaHMe pa3je/ioB U TeM JneKTpoHHbIe (1{u¢poBbIe)
n/n NMpOrpaMmsbI Bcero KonrposnHeie oOpa3oBaTe/IbHbIE PeCypChI
padoThI
1 I/Iccne/:LOBaHICIe (GYHKLMH C TOMOILBIO 2 1
IIPOM3BOJHOU
2 [TepBoOOpa3Hasi U UHTErpas 12 1
3 I'padvik TPUroHOMeTPUUECKUX (PYHKLIUM. 14 1
TpuroHomeTpruyecKre HepaBeHCTBa
4 VppaijoHanbHeble, TOKa3aTe/lbHbIE U 24 1
JorapupmMUUecKue HepaBeHCTBa
KowmruiekcHele umncia 10 1
6 HarypasnbHsble v Liesible yucia 10 1
CucreMbl paljuOHaIbHbIX, UPPaLOHAIBHBIX
7 TOKa3aTe/bHbIX U JIorapu(pMUUeCKUx 12 1
ypaBHEHUM
8 3azauM ¢ mapameTpaMu 16 1
9 HOBTOPEHI/IE, 06006111eH1e, cuCcTeMaTH3aLys 16 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




IIOYPOUYHOE IVIAHUPOBAHUE
10 K/ITACC

Ne n/m

Tema ypoka

KosmmuecTBo uacoB

Bcero

1 MHoOXeCTBO, onepalnyuu Haji MHO)KeCTBAMU U UX CBOMCTBA 1
Huarpammbl Ditiepa-BeHHa 1

3 [IpuMeHeHVe TeOpPeTUKO-MHOKeCTBEHHOT'O arlrapara Jjisi pelieHus 3a1a4 1

4 ParonanbHbie unciia. OOBIKHOBEHHbBIE U IeCSITUYHBIE APOOU, TPOLIeHThI, OeCKOHEeUHbIe 1
nepyoiuuecKre pobu

c ParoHasbHbIe urcia. OOBIKHOBEHHBIE U [ieCATUUHbIE APO0H, MPOLeHTHI, OeCKOHEUHbIe 1
nieproAudeckre 1pobu

6 [TpumeHeHue Apobeii ¥ MPOIIEHTOB /IS PelleHUs MPUK/IaHBIX 3a/1a4 1

7 [TpumeHeHue ipoOeii ¥ MPOLIEHTOB ZIJisl pellleHus PUK/IaJHbIX 3a/au 1

8 [JenicTBUTe/IbHBIE YKC/ia. ParjoHanbHble M UppaLOHalIbHbIE Urcia 1

9 ApudmeTtrueckre oneparuu C AeHCTBUTeIbHBIMU YUCIaMU 1

10 Mogynb AeMCTBUTETLHOTO UMC/Ia U ero CBOMCTBa 1

1 [Tpubnv>xEéHHBIe BEIUMC/IEHNS], TIPaBU/Ia OKPYT/IeHHs], PUKK/IKA U OL[eHKa pe3y/ibTaTa 1
BbIUKC/IEHUU

12 OCHOBHbIE MeTO/Ibl pellieHUs Le/IbIX U JPOOHO-pallMOHaIbHBIX YpaBHEHU U HePaBeHCTB 1

13 OCHOBHBIE MeTO/Ibl pellieHu s Tie/IbIX ¥ APO0OHO-palOHATEHBIX YPABHEHUI 1 HEPaBeHCTB 1

14 OCHOBHBIE MeTO/IbI PellleHUsI 1Le/IbIX ¥ JPOOHO-pALllMOHAIFHBIX YpaBHEHU U HEPaBEHCTB 1

15 MHorousieHbl OT OZJHOM repeMeHHOM. [lejieHrie MHOTOU/IeHa Ha MHOT'OUJIeH € ocTaTkoM. Teopema 1
besy

16 MHorouneHsl ¢ Lie/bIMUA K03 puripenTamu. Teopema Bueta 1

17 PelieHuve crcteM MMHENHBIX ypaBHEHUHN 1




18 PellieHre crcTeM MMHENHBIX ypaBHEHUH 1

19 Martpuiia cuCTeMbl JIMHENHBIX YpaBHeHUM. OrpesiesuTe/b MaTpULbl 2X2, ero reoOMeTpUUeCcKun 1
CMBIC/T U CBOMCTBA; BbIUMCJ/IEHHE er0 3HaUeHHsI

20 Onpegenurens MaTpuLbl 2X2, ero reOMeTpUYeCKUM CMbICT U CBOMCTBA; BBIYMC/IEHUE ero 1
3HaueHUst

21 [IpumeHeHure onpesiesuTess /1S peLlleHUs] CUCTEMbI JIMHEHMHBIX YPaBHEeHUH 1

22 PellieHre NpUK/IaZiHBIX 33/lau C TIOMOII[bI0 CUCTEMbI IMHEMHBIX YpaBHeHUM 1

23 PereHne npuknafHbIX 3874 C IOMOILbIO CUCTEMBI JIMHENHBIX YPaBHEHUU 1

24 KonrposnbHast paboTa: "ParjrioHasibHbIe YpaBHeHMs U HepaBeHCTBa. CHCTeMbl IMHEHHBIX 1
ypaBHeHUH"

25 dynKuws, crocoObl 3a1aHus GyHKIH. B3arMHo o6paTHble ¢hyHKIuM. KoMmo3uims ¢GyHKLui 1

26 I'paduik pyHKIMH. DeMeHTapHbIe TIpeobpa3oBaHusi TpahUKOB MYHKI[UH 1

97 O6nacTb oripeiesieHUst © MHOKeCTBO 3HaueHU ¢yHkimy. Hynmu ¢yHkumu. [TpoMexxyTKy 3HaK 1
MOCTOSTHCTBA

)8 YéTtHble ¥ HeuéTHbIe PyHKUMU. [leproanyeckue ¢pyHKLIMA. [IpoMeXXyTKM MOHOTOHHOCTH 1
byHKIN

79 MakcrumyMBbl 1 MUHUMYMBI QyHKIA. Hanbosbiniee v HanmeHbIee 3HaueHHe (GyHKLMHN Ha 1
IIPOMEXKYTKe

30 JIvuHetliHasi, KBaJpaTUUHasi U ApOOHO-TMHeHHast yHKIUM 1

31 OJileMeHTapHOe UCC/ie[joBaHre U TTOCTpoeHre TpaUKOB 3TUX (PYHKIUI 1

32 DieMeHTapHOe UCCIe[j0BaHKe U TIOCTPOeHHe TPapUKOB STUX PYHKLIUI 1

33 CreneHs c LesbIM 1T0Ka3aresneM. buHom HeroToHa 1

34 CreneHs C Le/IbIM MTOKa3areneM. buHom HerOTOHa 1

35 CreneHHas (DyHKL[US C HATYpa/IbHBIM U LieJIbIM NoKa3aTesieM. E€ cBolicTBa U rpauk 1

36 KonrposnbHast pabota: "CrenenHas ¢pyHkuusi. E€ cBolicTBa u rpaduk" 1

37 ApudmeTtnueckrii KoOpeHb HaTypaIbHOM CTeNEeHU U ero CBOMCTBa 1




38 ApudmeTnueckuii KOpeHb HaTypabHOM CTelleHU U ero CBOMCTBA 1
39 [Tpeobpa3oBaHUs YMCIOBBIX BBIPDA)KEHUH, COIePKaIllMX CTeTIeHn M KOPHU 1
40 [Tpeo6Gpa3oBaHus UNC/IOBBIX BHIPAXKEHUH, CO/IePrKaIlUX CTeTleHH ¥ KOPHU 1
41 [Tpeobpa3oBaHsT YMC/IOBBIX BhIPAXKEHUM, CO/IEPIKaIIMX CTeIIeHU U KOPHU 1
42 VppauyioHanbHble ypaBHeHUs1. OCHOBHbIE MeTO/bl pellleHus] UppaLMOHaIbHbIX YpaBHeHUH 1
43 VppaioHanbHble ypaBHeHMs1. OCHOBHBIE METO/bI PellleH!s] UppaljMOHaIbHbIX YpaBHEHUH 1
44 VppaioHaneHble ypaBHeHYs1. OCHOBHBIE METO/bI PellleHUs] UppPaljuOHaIbHbIX YPaBHEHUH 1
45 PaBHOCU/IbHBIE TTepexo/ibl B pellieHUU UpPaLiMOHa/IbHBIX YpaBHEeHUN 1
46 PaBHOCH/IBHBIE NTepex0/ibl B pellleHUU UppaljiOHa/IbHbIX YPaBHEHUU 1
47 PaBHOCH/IBHBIE ITepexo/ibl B pelleHUH UppaLMOHa/IbHBIX YPaBHEeHUMN 1
48 PaBHOCH/IBHBIE ITepexo/ibl B PellleHUU NpPaliOHa/IbHBIX YPaBHEeHUN 1
49 CaoiicTBa u rpadvK KOpHS N-0 CTereHu Kak GyHKLUK 00paTHOM CTeTleH! C HaTypa/ibHbIM 1
roKasareseM
=0 CaoticTBa ¥ rpadMK KOpHS N-0¥ cTereHy Kak PyHKIMKA 06paTHO CTereHy ¢ HaTypaJTbHbIM 1
roKasareseM
51 KontponbHast pabora: "CBoiicTBa 1 rpaduk KOpHs N-0ii cTerieHu. VppaljoHaibHble ypaBHeHus" 1
52 CrerneHb C paljMOHa/IbHBIM [TOKa3aTeleM U eé CBOKCTBA 1
53 CrerneHb C paljMOHa/IbHBIM [TOKa3aTesleM U eé CBOKWCTBA 1
54 CrerieHb C paljMOHa/IbHBIM TOKa3aTesleM U eé CBOMCTBa 1
55 [TokasarenbHas (yHKLYs, e€ CBOWCTBa U rpauK 1
56 Vcnonb3oBanue rpadvika GyHKLWY /17151 pellieHus] ypaBHeHUM 1
57 Wcnonb3oBanue rpaduvka GyHKLWY /7151 pelleHuUs] ypaBHeHU 1
58 [TokasarenbHble ypaBHeHUs.. OCHOBHbIe METO/IbI pellleHHs [T0Ka3aTe/IbHbIX YpaBHeHUN 1
59 [TokasarenbHble ypaBHeHUsI. OCHOBHbIE MeTO/IbI pellleHHs [TI0Ka3aTeIbHbIX YPaBHEHUN 1
60 [TokasarenbHble ypaBHeHUs1. OCHOBHbIE MeTO/IbI pellleHHs [TI0Ka3aTelbHbIX YPaBHEeHUN 1




61 KonTponbHast pabota: "IToka3zarensHas pyHKLMs. [Toka3arenbHbIe ypaBHEeHUS" 1
62 Jlorapudm umcia. CBoiicTBa iorapudma 1
63 Jlorapudm uncia. CoiicTBa jorapugma 1
64 Jlorapudwm uncna. CBoiicTBa sorapudma 1
65 [lecaTryHble U HaTypasbHbIe JI0rapu(pMbl 1
66 [ecaTryHble U HaTypasbHbIe JI0rapuQMbl 1
67 [Tpeo6Gpa3oBaHue BbIpaXKeHUM, COZIEPKAIIUX JIOTapU(MMBI 1
68 [Tpeobpa3oBaHye BLIpAKEHUH, COIePKaII[UX JToTapudMbl 1
69 [TpeobpasoBaHue BbIpasKeHWH, cofiepKalliyx jgoraprumbl 1
70 Jlorapudmuueckasi yHKLUsI, €8 CBOMCTBA U TpadukK 1
71 Jlorapudmuueckas GyHKLMs, €€ CBOMCTBA U rpaduK 1
72 Wcnonb3oBanue rpaduvka GyHKLWY 7151 pelleHus] ypaBHeHUM 1
73 Vcnonb3oBaHue rpadyka (GyHKLWY /i/1s1 pellleH|s] ypaBHeHUH 1
74 Jlorapudmuueckue ypaBHeHUs.. OCHOBHbIe METO/IbI pellieHUs IorapuMUUecKuX ypaBHeHUH 1
75 Jlorapugpmuueckue ypaBHeHUs.. OCHOBHbIe METO/IbI pellieHHs IorapuMUUecKuX ypaBHeHUH 1
76 Jlorapudmuueckre ypaBHeHHs1. OCHOBHbIE MeTO/bI PelleHUsl Iorapu(pMUUeCKUX YpaBHEeHUN 1
77 PaBHOCH/IBHBIE ITepex0/bl B pellleHUH JI0rapu(pMUUeCKUX YpaBHeHUH 1
78 PaBHOCH/IbHBIE TTepeX0/bl B pellieHUH JI0rapupMUUecKuX ypaBHeHHH 1
79 KonrposnsHas pabota: "Jlorapudmuueckas pyHKus. Jlorapupmudeckre ypaBHeHuUs" 1
80 CuHHyC, KOCUHYC, TAaHT'€HC U KOTaHI'eHC YMCJIOBOI0 apryMeHTa 1
81 CHHYC, KOCMHYC, TaH[€HC ¥ KOTaHT'€HC YMC/I0BOTO apryMeHTa 1
82 ApKCHUHYC, apKKOCUHYC Y apKTaHI'€HC YXC/IOBOTO apryMeHTa 1
83 ApKCUHYC, apKKOCUHYC Y apKTaHI'€HC YAC/I0BOTO apryMeHTa 1
84 TpuroHomeTpryeckasi OKpy>KHOCTb, OIpe/ieJieHrie TPUTOHOMEeTPHUYeCKUX (PYHKL{UI YMC/I0BOIO 1

aprymMeHTa




TpuroHomeTpryeckasi OKpPy>KHOCTb, OTIpe/ie/ieHie TPUTOHOMEeTPHUYeCKUX PYHKLMI YHMC/IOBOTO

85 1
aprymeHra
86 OCHOBHbIe TPUTOHOMETpUUeCKre (GopMyJIbl 1
87 OCHOBHbIe TPUTOHOMETpUUECKHe (OPMYJIbI 1
88 OcCHOBHbIe TPUTOHOMeTpUUecKue (popmyJibi 1
89 OcCHOBHBIe TPUTOHOMeTpHUYecKre (hopMyJibl 1
90 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BbIpayKeHHI 1
91 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHHH 1
92 [Tpeobpa3oBaHye TPUTOHOMETPUUECKHX BBIPAYKEHUH 1
93 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BbIPa’KeHUM 1
94 PemieHrie TpUroHOMeTpUUECKHUX YPaBHEHUU 1
95 Pemmennie TpUroHOMeTpUUeCKHUX YpaBHEHUU 1
96 PerieHrie TPUrOHOMETPUUECKHUX YPaBHEHUM 1
97 PemieHrie TpPUroHOMeTPUUECKHUX YPaBHEHUU 1
98 PemieHrie TpUroHOMeTpUUECKHUX YPaBHEHUU 1
99 Pemmennie TpuroHoMeTpUUeCKUX ypaBHEHUU 1
100 PerieHrie TPUrOHOMETPUUECKHUX YPaBHEHUM 1
101 KonTponbHast pabota: "TpuroHoMeTpuuecKre BIpaXkKeHUs] U TPUrOHOMeTpUUeCKre ypaBHeHHUs" 1
102 [TocemoBaTelbHOCTH, CIIOCOOBI 3alaHUS TTOC/IeJ0BaTe/TbHOCTeH. MeTo/; MaTeMaTU4eCKOM 1
WHAYKLWW
103 MoOHOTOHHBIE ¥ OTPaHHUYeHHbIe TIOC/Ie0BaTeIbHOCTH. McToprst aHam3a 6eCKOHEYHO MaslbIx 1
104 ApudmeTrueckas mporpeccus 1
105 I'eomeTprueckas nporpeccus 1
106 BbeckoHeuHo yObiBaroljasi reoMeTpruyUecKasi porpeccust 1
107 Cymma 6ecKOHeUYHO yObIBaroIIleld reoMeTprUecKoi Mporpeccuu 1




108

JIuHeWHBIN U SKCITOHeHIMaIBHBIN pocT. Uncso e. @opmyria CI0XKHBIX MPOLIEHTOB

1
109 JIMHelHbIN U 3KCMTOHEHLMa/IbHBIN pocT. Yuco e. @opMysia CI0KHBIX ITPOLIEHTOB 1
110 Wcnosib30BaHUe nporpeccr JJis pelleHus peasbHbIX 337,y [IPUKJIaHOr0 XapakTepa 1
111 KonTponbHas pabota: "IToc/iezioBaTelbHOCTH U IPOrpeccuy’” 1
112 HernpepbiBHbIe (DYHKIIMM U UX CBONCTBA 1
113 Touka pa3pbiBa. ACUMNOTOTHI rPa@UKOB (HyHKLMH 1
114 CaoticTBa (yHKIIHMI HelIpepbIBHBIX Ha OTPe3Ke 1
115 CaoticTBa (yHKIMI HelpepbIBHBIX Ha OTPe3Ke 1
116 MeTto/ vHTepBaJIOB /1Ji pelLleHUs] HepaBeHCTB 1
117 Metop WHTepBasIoB /Jis pelleHus] HepaBeHCTB 1
118 Metop MHTepBasIoB /Jis pelleHusl HepaBeHCTB 1
119 [TpuMeHeHre CBOMCTB HelpepbIBHBIX (QYHKIMI [/1s1 pelleHus 3a1a4y 1
120 [IpMeHeHre CBOWCTB HelpepbIBHBIX (DYHKLIUM [/1s1 pellieHus 3aau 1
121 [TepBasi 1 BTOpasi NpOU3BO/{HbIE (PYHKLIUU 1
122 OrnpeneneHre, reOMeTPUYECKHAN CMBIC/T IPOMU3BOJHOM 1
123 Ornpenenenue, bU3nUyecKrii CMbIC/ TIPOU3BOJHOM 1
124 YpaBHeHHe KacaTe/IbHOM K rpaduKy QyHKIUU 1
125 YpaBHeHHe KacaTe/lbHOM K TpapuKy (GyHKLUA 1
126 [Tpou3BoHbIe 371eMeHTapHbIX (QYHKLIWN 1
127 [Tpor3BoHbIe 371eMeHTapHbIX (QYHKLIWN 1
128 [TpousBojHas CyMMBl, IPOM3Be/ieHNs], YaCTHOTO ¥ KOMIIO3ULIMH (PYHKLMIA 1
129 [Tpou3Bo/iHasi CyMMBI, TTPOM3Be/IeHHs], YaCTHOTO U KOMIIO3ULMU (PYHKLMIA 1
130 [Tpou3sBosHast CyMMBl, IPOM3Be/ieHNs], YaCTHOTO Y KOMIIO3ULUM (PYHKLMIA 1
131 KonTponbHast pabota: "IIpon3BoHas" 1
132 [ToBTOpeHMe, 060011[eHIe, CUCTeMaTH3al[|s 3HaHUH: "Y paBHeHUS " 1




133 [ToBTOpeHMe, 060011[eHIe, CUCTeMaTH3al[|sl 3HaHUH: "DyHKIUN" 1
134 HToroBast KOHTpOJIbHasE paboTa 1
135 WToroBast KOHTpOsIbHasE paboTa 1
136 [ToBTOpeHHe, 06001[eHHe, CUCTeMaTH3aL[|s 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




11 K/ITACC

KoiuuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
1 [TpuMeHeHre TIPOM3BOAHOM K MCC/IeJOBaHUIO (DYHKIMI Ha MOHOTOHHOCTh U 3KCTPEMYMbI 1
2 [TpyMeHeHre TIPOM3BOJHOM K MCC/IeJ0BaHUI0 (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMbI 1
3 [IpMeHeHre TPOU3BOAHOM K UCC/IeI0BaHUIO (YHKLIMA HA MOHOTOHHOCTD Y S5KCTPEMYMBI 1
4 [TpuMeHeHe TIPOM3BOJHOM K UCC/IeJoBaHUIO (DYHKI[MI Ha MOHOTOHHOCTh U 3KCTPEMYMbI 1
5 [TpuMeHeHre TIPOM3BOAHOM K MCC/IeOBaHUIO (DYHKIMI Ha MOHOTOHHOCTh U 3KCTPEMYMbI 1
6 [TpyMeHeHre TIPOM3BOJHOM K MCC/IeJ0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMbI 1
7 HaxoxeHre Haubo/blllero ¥ HauMeHbIIIero 3HaueHUsl HeTllpephIBHON (DYHKI[UY Ha OTpe3Ke 1
8 Haxo>xaeHre HanbOJIbIIIETO M HAUMEHBIIIEr0 3HaUeHHsT HEMMPepPLIBHOM (PYHKI[UM Ha OTpe3Ke 1
9 HaxosxaeHre HanbOJIbIIIETO M HAUMEHBIIIEro 3HaueHHsT HelpephIBHOM (PYHKI[UM Ha OTpe3Ke 1
10 HaxosxaeHrie HanOoJIbIlIeT0 M HAaUMeHBIIIero 3HaueHusl HelpepbIBHOM (PYHKI[MHM Ha OTpe3Ke 1
11 HaxoxeHre Haubo/blllero ¥ HauMeHbIIIero 3HaueHUsI HeTllpephIBHON (DYHKI[UY Ha OTpe3Ke 1
12 Haxo>xaeHre HanbOJIbIIIETO M HAUMEHBIIIEr0 3HaUeHHsT HEMPePLIBHOM (PYHKI[UM Ha OTpe3Ke 1
13 [IpuMeHeHre TPOU3BOAHOM [I/1s1 HAXOXKAEHUSI HAUTyUllero pelieHrs B MPUK/IaJHbIX 3aJauax 1
14 [TpyMeHeHe TTPOU3BOAHOM /111 HAXO0XK/€HUSI HauIyulllero pelieHus B MPUK/IaAHbIX 3aZilayax 1
15 [IpyMeHeHVe TTPOU3BOHOM [I/1s1 OTIpe/ie/ieHUs1 CKOPOCTU U yCKOPeHUsI TIpoLiecca, 3a/laHHOT0 1
dbopmyJioit uiv rpagukomM
16 [TpyMeHeHre TPOU3BOHOM /17151 OTIpe/ie/ieHUs1 CKOPOCTU U yCKOPeHUsI TpoLiecca, 3a/laHHOTr0 1
dbopMmyioit umu rpaduKomM
17 Komrmosutust pyHKIMit 1
18 Komnosunusi pyHKLmit 1
19 Kowmrno3uiust hbyHKLIMMA 1
20 I'eomeTpuueckue 06pa3bl ypaBHeHU Ha KOOPAWHATHOM MJIOCKOCTU 1




21 I'eomeTpuueckue obpa3bl ypaBHeHHH Ha KOOPAWHATHOM IMJIOCKOCTU 1
22 KonrposnbHas pabota: "VicciiefoBanue GyHKLHH C TIOMOILBIO TIPOXM3BOJHOMN " 1
23 [TepBo0Opa3Hasi, 0CHOBHOE CBOMCTBO M€PBO0OPa3HbIX 1
24 [TepBooOpa3Hble eMeHTapHBIX (DYHKIMNA. [IpaBuia HaX0XKAeHHUs TIepBO0Opa3HBIX 1
25 [TepBooOpa3Hbie 1eMeHTapHbIX (GYHKIMNA. [IpaBuia HaXoKAeHus TTepBO0Opa3HBIX 1
26 WuTerpan. 'eomeTpryecKuii CMbIC/I UHTerpaa 1
27 Brbrunicsienune onpezieiéHHOro WHTerpasa o ¢opmysie HeroToHa-JIelibHMIIA 1
28 BbrunicsieHure onpezieIéHHOro WHTerpasa o ¢opmysie HoroToHa-JIelibHMIIA 1
29 [IpuMeHeHre UHTerpasna AJisi HaX0X/AeHus TIo1a/iel TVIOCKUX (QUryp 1
30 [TpuMeHeHMe UHTeTpasIa /111 HaX0XK/AeHUsI 00bEMOB TeOMETPUUECKUX TeJl 1
31 [Tpumeps! pelieHUH uddepeHIaabHbIX ypaBHEHUH 1
32 [Tpumepsl pelieHri U@ depeHLIManbHbIX YPaBHEHUM 1
13 MaTtematnueckoe MOZie/IMPOBaHKe PeabHbIX MPOLIECCOB C MOMOIIIbIO AU depeHIanbHbIX 1
ypaBHEeHUI
34 KonTponbHas pabota: "TlepBoobpa3Has 1 uHTerpan” 1
35 TpuroHomeTrpuueckre GyHKIMH, UX CBOMCTBA U rpaduKu 1
36 TpuroHomeTtpuueckre GyHKIUH, UX CBOWCTBA U rpaduKu 1
37 TpuronomeTrpruueckye (GyHKIMH, UX CBOWCTBA U rpapuKu 1
38 TpuroHomeTtpuueckre GyHKIUH, UX CBOWCTBA U rpaduKu 1
39 TpuroHomeTrpuueckre GyHKIUH, UX CBOMCTBA U rpaduKu 1
40 OT160p KOpHe TPUrOHOMEeTPHUYEeCKUX YPAaBHEHUH C TIOMOII[bI0 TPUTOHOMETPHUUECKOUW OKPY>KHOCTH 1
41 OTt6op KOpHei TPUrOHOMEeTPHUYeCKUX YPaBHEHUH C TIOMOL[bI0 TPUTOHOMETPHUUeCKOW OKPY>KHOCTH 1
42 OT6Op KOpHEH TPUrOHOMETPUUYECKUX YPAaBHEHHUH C TIOMOII[bI0 TPUTOHOMETPHUECKOM OKPY>KHOCTH 1
43 OT16op KOpHeM TPUrOHOMETPUUYECKUX YPABHEHUH C TIOMOII[bI0 TPUTOHOMETPHUUECKOUW OKPY>KHOCTH 1
44 Perienne TpuroHoMeTpUueCKrxX HepaBeHCTB 1




45 Pemmenne TpUroHoMeTprueCKUX HepaBeHCTB 1
46 PelieHvie TpUroHOMeTpUUeCKUX HepaBeHCTB 1
47 Pelienne TpuroHoMeTpUueCKrxX HepaBeHCTB 1
48 KontponbHast pabora: "I'paduku TpuroHoMeTprueckux GyHKIUA. TpUroHomeTpruuecKue 1
HepaBeHCTBa"
49 OcHOBHBIE MeTO/bI pellieHUs! [I0Ka3aTe/IbHbIX HepaBeHCTB 1
50 OcCHOBHBIE METO/IbI pellieHys] [T0Ka3aTe/IbHbIX HePaBeHCTB 1
51 OcHOBHBIE MeTO/IbI pelleHUs] [I0Ka3aTe/IbHbIX HepaBeHCTB 1
52 OcCHOBHBIE MeTO/IbI pellieHrs T0Ka3aTeIbHbIX HePAaBEHCTB 1
53 OCHOBHBIE MeTO/Ibl pellleHHs JI0rapu(pMUUeCKUX HepaBeHCTB 1
54 OCHOBHbBIE MeTO/Ibl pellieHHs TorapupMUUeCKUX HepaBeHCTB 1
55 OCHOBHbIE MeTO/Ibl pellieHHs JIorapupMUUeCKUX HepaBeHCTB 1
56 OCHOBHBIE METO/IbI pellieHus TorapuhMUUeCKUX HepaBeHCTB 1
57 OcHoOBHBIe MeTO/bI pellieHUs] UppaLlMOHa/IbHbIX HepaBeHCTB 1
58 OcHOBHBIE MeTO/ibI pelleH!Us] UppaljMOHaIbHbIX HePaBeHCTB 1
59 OCHOBHBIE METO/IbI pellieHus] UpPaLjMOHa/IbHLIX HepaBeHCTB 1
60 OCHOBHBIE MeTO/IbI pellieHrs UPPAL[MOHAIbHBIX HEPABEHCTB 1
61 I'papriueckue MeTO/bl pellleHrs] UppaLMOHa/IbHBIX YPaBHEHUIH 1
62 I'paduueckue MeTo/ bl pellieHrsl UppaLMOHaIbHBIX YPaBHeHUH 1
63 'paduueckue MeTo bl pelllieHys TT0Ka3aTelbHbIX YPaBHEHUI 1
64 I'paprueckure MeTo/IbI pellieHHs TT0Ka3aTebHbIX HEPABEHCTB 1
65 I'padprueckue MeTo/ bl pellleHNs JI0rapu(pPMUIeCKUX YPaBHEHUN 1
66 'paduueckue MeTo/ bl peltieHus orapuMruyecKx HepaBeHCTB 1
67 ['paduueckue MeTo/ bl pelieHus 10rapuMryecKix HepaBeHCTB 1
68 I'padmueckue MeToAbI pellieHUs MOKa3aTebHbIX U JIOTapUPMUUECKUX YPaBHEHUI 1




69 I'paprueckue MeTO/ bl pellleHHs TI0Ka3aTe/bHbIX U JIOrapu(MUUeCKUX ypaBHEeHUN 1
70 ['paduueckue MeTo bl pellieHus TIOKa3aTebHbIX U JIorapupMUUeCcKUX HepaBeHCTB 1
71 I'padrueckue MeTOAbI pellieHUs MOKa3aTe/TbHbIX U JIOTapU(pMUUeCKUX HePaBeHCTB 1
72 KonTponbHas pabota: "VppaijioHa/ibHbIe, TIOKa3aTe/IbHbIe U JorapudmMuuecKrie HepaBeHCTBA" 1
7 KowmrinekcHble uncna. Anrebpanyeckasi U TpUroHoOMeTpryieckasi OpMbl 3alyCH KOMITJIEKCHOT'O 1
yucia
74 KomrmiekcHblie uncia. Anrebpanueckasi 1 TPUroHOMeTpUuecKasi JOpMbI 3aMCH KOMITJIEKCHOTO 1
yucsia
75 ApudmeTrueckue orneparyy ¢ KOMILVIEKCHBIMU YHC/IaMU 1
76 ApudmeTnueckue oneparnyy ¢ KOMIVIEKCHBIMUA UYKC/IaMU 1
77 M300pakeHre KOMITJIEKCHBIX YXCe/T Ha KOOPJUHATHOMN TVIOCKOCTH 1
78 M300pa>keHre KOMITIEKCHBIX YHCe/T Ha KOOPAMHATHOU TJIOCKOCTH 1
79 ®opmyna Myaspa. Kopau n-o¥i cTerneHy U3 KOMITJIEKCHOTO YMC/Ia 1
80 ®opmyna MyaBpa. KopHu n-oi1 cTenieHH U3 KOMILJIEKCHOT'O UMC/a 1
81 [TprMeHeHre KOMITIEKCHBIX YKCes [JIs pelleHUs] GU3UYeCKUX U TeOMeTpUUecKUX 3azau 1
82 KonTponbHast pabota: "KomrisekcHbie yncsia" 1
83 HarypasnbHble v 1iesible yucia 1
84 HarypasnbHble ¥ 1iesible yncia 1
85 IIpuMeHeHwe MPU3HAKOB [eJIMMOCTHU LIeJIbIX YMCel 1
86 [IpMeHeHVe TIPU3HAKOB /1e/IMMOCTH LieJIbIX YncCelI 1
87 [IprMmeHeHue rprU3HaKoOB AenuMocTH Lesibix uncen: HO v HOK 1
88 IIpuMeHeHue rpu3HaKoOB AenuMocTy Lesblx yrcen: HO/ v HOK 1
89 ITpuMeHeHre TIPU3HAKOB [Ie/IMMOCTH LieJIbIX YACe/I: OCTAaTKU 10 MOAYJIIO 1
90 [IpMeHeHVe TTPU3HAKOB /1e/IMMOCTH Lie/IbIX YUCeJI: OCTAaTKU 110 MOZYJII0 1
91 [TpMeHeHre IPU3HAKOB J1e/IMMOCTH LieJIbIX YKucesl: anroput™ EBknna s perenus 3asay B 1




LesbIX yrucaax

92 KontposnbHas pabora: "Teopus 1je/bIx uncen” 1
93 Cucrema ¥ COBOKYITHOCTb YpaBHEHUU. PaBHOCH/IBHBIE CUCTEMBI U CUCTEMBI-C/Ie[|CTBUS 1
94 CucTemMa ¥ COBOKYTHOCTh YpaBHeHUI. PaBHOCU/IbHBIE CUCTEMBI U CUCTEMBbI-C/Ie/[CTBUS 1
95 OCHOBHBIE MeTO/Ibl pellieHHs] CUCTeM M COBOKYITHOCTeH pallOHa/IbHbIX ypaBHEeHUH 1
96 OcCHOBHBIE MeTO/IbI peLleHUs] CUCTeM U COBOKYITHOCTeM MppaljiOHa/IbHbIX YpaBHEHUN 1
97 OCHOBHBIE METO/IbI PeLleHuUsI CUCTeM U COBOKYITHOCTEM MOKa3aTe/TbHbIX YPaBHEHUN 1
98 OcCHOBHbIE MeTO/Ibl pellieHN s CUCTeM M COBOKYITHOCTeM MoKa3aTe/IbHbIX ypaBHEeHUH 1
99 OcCHOBHBIe MeTO/IbI pellieHNs] CUCTeM M COBOKYITHOCTel JI0rapu(p)MUUecKux ypaBHeHUH 1
100 OCHOBHbIE MeTO/Ibl pellieHHsi CUCTeM M COBOKYITHOCTeM JIorapuMuueckiux ypaBHeHH 1
101 [TpumeHeHMe CHCTEM K PeIleHUI0 MaTeMaTHUeCKUX 3a/au ¥ 3aJjau U3 Pa3/IMuHbIX 00/1acTeit HayKu 1
Y peaslbHOY KU3HU, UHTepIIpeTaLys MOIy4YeHHbIX pe3y1bTaToB
102 [TpumeHeHMe CUCTEM K pellieHHI0 MaTeMaTHUecKiX 3a/au ¥ 3a/jau U3 pa3/IMuHbIX 00/1acTeit HayKu 1
Y pea/lbHOY KU3HU, UHTepIIpeTaLys [OyYeHHbIX pe3y/1bTaToB
103 [TpuMeHeHNe HepaBeHCTB K pellleHUI0 MaTeMaTHUecKuX 3a/iau v 3a/jau U3 pas/inuHbIX obsiacteit 1
HayK{ U peaslbHOW JKU3HU, UHTepIIpeTaLys 10/IyYeHHbIX pe3y/IbTaToB
104 KontponbHast pabora: "CrcTeMbl paljuOHa/IbHBIX, UPPALIMOHA/IBHBIX TTOKa3aTeTbHbIX U 1
Jiorapu()MUUeCKUX YpaBHEHUI"
105 PanioHanbHBIe ypaBHeHUs C lTapaMeTpamMu 1
106 PanjonanbHble HepaBeHCTBa C [lapamMeTpaMu 1
107 PatjrioHanbHbBIe CUCTEMBI C TIapaMeTpamMu 1
108 VppanoHasbHble ypaBHeHUs], HepaBeHCTBa C [lapaMeTpaMu 1
109 VppanoHabHble CUCTEMBI C ITapaMeTpamMu 1
110 [TokasaresibHbIe ypaBHeHHs], HepaBeHCTBa C llapaMeTpaMu 1
111 ITokasaresibHbIE CUCTEMBI C TTapaMeTpaMu 1
112 Jlorapugmuueckrie ypaBHeHus, HepaBeHCTBa C 1apaMeTpaMu 1




113 JlorapudmMuueckue CUCTeMbI C TTapaMeTpamMu 1
114 TpuroHomeTprueckue ypaBHeHUs C l1apaMeTpaMu 1
115 TpuroHomeTprueckue HepaBeHCTBa C [1apaMeTpaMu 1
116 TpUroHOMeTpHUUECKUE CUCTEMBI C TTapaMeTpaMu 1
117 [TocTpoenue u uccnesoBaHre MaTeMaTHYeCKUX MOJesled pealbHbIX CUTYaLui C TIOMOLLbIO 1
ypaBHEeHU! C [1apameTpaMu
118 [TocTpoenue v ucciiefjloBaHWe MaTeMaTUUECKUX MOJe/lel peaJbHbIX CUTYaL|i C TIOMOLLbIO 1
CUCTeM ypaBHEHHUH C apameTpaMu
119 [TocTpoeHue U nccnesoBaHUe MaTeMaTUYECKHUX MO/le/iel peasibHbIX CUTYaLWK C TIOMOLLbIO 1
CUCTeM ypaBHEHHWH C lapaMeTpaMu
120 KonrposnbHas paboTa: "3azauu ¢ mapamerpamu” 1
121 [ToBTOpeHMe, 060011[eHHe, CUCTeMaTH3al[|sl 3HaHUH: "YpaBHeHUSs " 1
122 [ToBTOpEHue, 00001IeHre, CCTeMaTH3aLys 3HaHu: "Y paBHeHUs" 1
123 [ToBTOpeHue, 00001IIeHKe, CHCTeMaTH3alys 3HaHui: Y paBHeHUs1. CHCTeMbl ypaBHeHU" 1
124 [ToBTOpeHue, 06001IIeHe, CHcTeMaTH3aLys 3HaHui: "HepaBeHcTBa" 1
125 [ToBTOpeHMe, 060011[eHIe, CUCTeMaTH3al[|s 3HaHui: "HepaBeHCTBa" 1
126 [ToBTOpEHUe, 06006IIIeH1e, CUCTEMaTH3alMs 3HaHui: "HepaBeHcTBa" 1
127 [ToBTOpeHue, 00001IeHMe, CHcTeMaTH3alys 3HaHui: "TIponu3BogHas U eé nprMeHeHue" 1
128 [ToBTOpeHue, 06001IeHKe, crcTeMaTH3alys 3HaHui: "TIpon3BojHast 1 eé nprMeHeHue" 1
129 [ToBTOpeHMe, 060011[eH1e, cUCTeMaTH3al|s 3HaHuH: "[Ipou3BoHas U eé puMeHeHMe" 1
130 [ToBTOpeHue, 00001IIeHMe, CCTeMaTH3alysl 3HaHui: "VIHTerpan u ero npruMeHeHue" 1
131 [ToBTOpEHUE, 0600ITIEHNE, CUCTEMATH3AIUS 3HaHUH: "D yHKIH" 1
132 [ToBTOpeHue, 06001IeHKe, CHcTeMaTH3alysl 3HaHu: "D yHKIuN'" 1
133 [ToBTOpeHMe, 060011[eHHe, CUCTeMaTH3al[|sl 3HaHUH: "DyHKIUN'" 1
134 WToroBast KOHTpOJIbHasE paboTa 1
135 VIToroBast KOHTpPO/IbHAsI paboTa 1




136 [ToBTOpeHue, 00001IIeHHe, CCTeMaTH3aLMs 3HAHUH 1

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 136

YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /IS YYHEHUKA

Anrebpa 1 Hauasia MaTeMaThueckoro aHamm3a. 10-11 knaccel. ba3oBblii u yriy6aeHHbIN ypoBHU. Yueburk. PI'OC
TkaueBa Mapusi BnagumupoBHa, AnMoB IlaBkaT Apudaxkanosud, Kossirua FOpuii Muxaitnosuy, [labynun Muxann ViBaHoBUY,
®epoposa Hagexna EsrenneBHa

METOJUYECKHWE MATEPUAJIBI VIS YUUTEJIA

Anrebpa v Hauasia MaT. aHa;m3a. 10 knacc. [IugakTrnyeckyue MaTepuasbl. Ba3oBblii U yriy0/ieHHBINA YPOBHU
[ITabyann Muxaun MBanosuy, ®enopoBa Hazexna EBrenreBHa, TkaueBa Mapust BiiaguMupoBHa

Anrebpa v Hauana mat. aHaau3a. 11 knacc. Juaakr. matepuansl. basosebiii u yray6. yp. K yu. III. A. AnrMoBa
[ITabyann Muxaun MBanosuy, ®enopoBa Hazexna EBrenreBHa, TkaueBa Mapust BiiaguMupoBHa

IMU®POBBIE OFPA30OBATEJIBHBIE PECYPCHI 1 PECYPCbI CETU UHTEPHET
http://fcior.edu.ru

http://school-collection.edu.ru

https://math-ege.sdamgia.ru

https://fipi.ru/

https://ege.sdamgia.ru/




