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MNOACHUTEJIbHASA 3AIINCKA

YueOHbIil Kypc «Anredpa W Hayala MaTeMaTHYeCKOro aHanwn3ay (YriayOJEHHBIH ypOBEHB)
SBIISICTCS OJTHUM M3 HanOoJjiee 3HaYMMBIX B POrpaMMe CpeTHero 0011ero 00pa3oBaHus, IOCKOJIbKY,
C OJTHOW CTOPOHBI, OH 00ECIIeYNBAECT WHCTPYMEHTAIBHYIO 0a3y JUIsl U3yYeHHs BCEX €CTECTBEHHO-
HAay4YHBIX KypCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE W aOCTPAKTHOE MBIIUICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOAMMOM JUIS OCBOCHHS HWH(POPMATHKH, OOIIECTBO3HAHUS,
WCTOPHH, CIIOBECHOCTH M IPYTUX TUCHUIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HAyKH, KoTopas (opMmyiupyer CBOU
JOCTVIKEHHS B MAaTEeMaTU4IECKO# popme.

VY4eOHbIii Kypc anreOpbl W Havyajdl MaTeMaTHYECKOTO aHajih3a 3aKJaJbIBaeT OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMH (DU3HMKHU, XUMHUH, OUOJIOTHH, MOHUMAHHUS OCHOBHBIX TEHICHIIUN
pa3BUTHS SKOHOMHUKHA W OONICCTBEHHOW KW3HHU, TO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX
UQPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JAIBHEUIIETro
o0pa3oBaHUs U B MOBCEJIHEBHOHN XU3HU. B TO ke BpeMs oBjajeHUe aOCTPAKTHBIMH M JIOTUICCKU
CTPOTHMMH KOHCTPYKIHSIMH aireOpbl U MaTeMaTHYeCKOTO aHalli3a pPa3BHBACT yMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh MCTUHHOCTb, JOKA3bIBATh YTBEPKICHUS C MMOMOIILI0 HHIYKIIAHA U
paccyKJaTth JEAYKTUBHO, HCIOJB30BaTh OOOONICHME W KOHKPETHU3allWo, a0CTparupoBaHHE W
aHAJIOTHIO, (POPMHPYET KPEaTHBHOE W KPUTHUECKOE MBITILICHHUE.

B xome wusyuenms yueOHOTO Kypca «AiredOpa W Hayajla MaTEeMaTHYeCKOTO aHaIH3a»
oOydaroniecss TIOJNy4arOT HOBBIM OMBIT PpEIICHUsS MPHKIATHBIX 3a7ad, CaMOCTOSTEILHOTO
MMOCTPOCHHUS MaTeMAaTHYCCKHX MOJENEH peaqbHBIX CHUTYaIlui, HWHTEPIPETANUN IOJydeHHBIX
pElIeHN, 3HAKOMSATCS C TpUMEpPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEW B MPHUpOJE, HAayKe H
HCKYCCTBE, C BBIAOIIUMHUCS MAaTEMAaTHUYCCKUMHU OTKPBITHSIMH W UX aBTOPAMH.

VY4eOHbI Kypc 00JajaeT 3HAYUTENFHBIM BOCIUTATEIBHBIM IOTCHIMAIOM, KOTOPBIH
peanu3yeTcss Kak 4epe3 Y4eOHbI Marepuain, CHOCOOCTBYIOMIMN (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUsI, TaK U Yepe3 crernuuKy yaeOHON AeSITeIbHOCTH, TPEOYIOIIEH MpOa0JKUTETFHOU
KOHIICHTPAIIMU BHUMAaHUsI, CAMOCTOSITEIILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3@ MOJTyYCHHBIH
pe3yibTar.

B ocHoBe Meromuku oOydeHUs anreOpe W HavajaM MaTeMaTHYeCKOTO aHaiu3a JICKUT
NS TETbHOCTHBIN MPHHIIUAT 00y4eHUSI.

B crpykrype y4eOHOro Kypca «Ajiredpa W Hayalla MaTeMaTHYECKOTO aHalHM3a» BbIICICHBI
CIICAYIOIINE COJCPKATEILHO-METOJMUECKIE JIMHUK: «Yucna u  BBIYHCICHUSD», «DyHKIMH |
rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hawana maremaTrueckoro aHanmza», «MHOXKeECTBa U
Joruka». Bce OCHOBHBIE COJEpPIKATEIBHO-METOIMUECKUE JIMHUU U3y4aroTCsl HA MPOTSHKCHUH JIBYX
ner oOy4eHHUs1 Ha YpOBHE CpelHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOTIONHSS JAPYT Apyra u
MOCTENICHHO HACBIIAsACh HOBBIMH TEeMaMU W pasienamu. JlaHHBIA YUeOHBIN Kypc SBISIETCS
WHTCTPATUBHBIM, IOCKOJBKY OOBCIUHSICT B ce0c COJEp)KaHHE HECKOJIbKUX MaTeMaTHUECKHX
JMCUUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MAaTEMaTHYCCKUI aHAlU3, TEOPHsl MHOXECTB,
MaTeMaTuveckas JIoruka u jpyrue. [lo Mepe Toro kak oOydaromiuecs OBJIaJeBarOT BcE Oosiee
IIMPOKMM  MAaTEeMaTHYeCKHM  almapaToM, Yy HHX [OCIeAoBaTeNbHO  opMmupyercs U
COBEpILECHCTBYETCS YMEHUE CTPOMTh MATEMAaTHYECKYH MOJETbh PEAbHOW CUTYAIlMH, MPUMEHSThH
3HAHUS, TIOJIyY€HHBIE TIPU U3YYEHUH Y4eOHOro Kypca, I pPEIIeHHUS CaMOCTOSTEIbHO
chopMynTUPOBAaHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOW OTBET.

CopepxatenpHo-MeTOANYECKass JTUHUS «Uucla ¥ BBIYHCICHUS» 3aBepliaeT (opMHUpPOBaHHE
HABBIKOB UCMOJB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe OBIJI0 HAa4aTo Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpennero ooOuiero o0pasoBaHusi 0co00€ BHHUMAaHHE YETSETCS
(OpMHUPOBAHUIO HABHIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIOUAIONIUX B ce0s HUCHOIb30BaHUE
pa3nuuHbIX (opM 3amucH  4YHclia, YMEHHE JeNaTh NPHUKUAKY, BBIONHATh TPHUOIIKEHHBIE
BBIYHCIICHUS, OIIEHUBAThH YMCIOBHIE BRIPAKEHUS, Pa0OTATh C MATEMATUYECKUMU KOHCTAHTAMU.
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3HaKOMbIE 00YJaIOIIUMCSI MHOKECTBA HATYPAIbHBIX, IENIbIX, PAIIMOHATBHBIX U JIEHCTBUTEIBHBIX
qycesl JONOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCeld. B KaXIoOM U3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My clenu(pUYecKrue 3aJadyd ¥ OIlepaluu: AEJeHHE HaIelo,
ONEpUPOBAHUE OCTATKaMU Ha MHOXECTBE LEJbIX YHCEN, OCOObIE CBOWCTBAa pPaLlMOHAIBHBIX M
MppalMOHAJIBHBIX YKCEN, apu(PMETHUECKUE OINEpally, a TAKKE W3BJICUEHHE KOPHS HaTypaJbHOMN
CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBareabHOMY PACIIUPEHUIO Kpyra
HCII0JIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS JUIsl PEILICHUS pPa3IndYHbIX
3agad GOpMHpYETCs MPEACTABICHHE O €INHCTBE MAaTEMAaTHKH KaK HAyKd U €€ PO B TIOCTPOCHUU
MoJeliel peabHOro MUpPA, HIMPOKO KUCIIOJIB3YIOTCS 000011IeHNE U KOHKPETU3alusl.

JIuaus «YpaBHEHUS] U HEPABEHCTBA» peaIM3yeTcs Ha NPOTSKEHUM BCEro oOydeHus Ha
yYpOBHE cpeaHero oOmiero oOpa3oBaHMs, TOCKOJIbKY B KaxJIoMm pasgene Ilporpammsl
MPEyCMOTPEHO pEIlIEHNE COOTBETCTBYIOLIUX 3ajad. B pesynbTare oOywaromuecs OBIAJAECBAaIOT
pa3IMYHBIMU ~ METOJAMM  PEIICHUS  palMOHAIBHBIX, HUpPPAlMOHAIbHBIX, IOKAa3aTEelbHbIX,
JOorapu(MUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUM, HEPaBEHCTB M CHCTEM, a TaKXkKe 3ajady,
cojepkauux napaMmerpbl. [lodydeHHble YMEHHS WIMPOKO HCHOJb3YIOTCS MPH HCCIEI0BaHUU
(GYHKIMM ¢ MOMOIIBI0 MPOU3BOAHOM, IPU PELICHUH NPUKIAAHBIX 3a7ad U 3ajad Ha HaXO0XKJIEHUE
HauOOJBIINX M HAUMEHBIINX 3HaueHUW (yHkuuu. JlaHHas cojaep)kareibHasl JIMHUS BKIIOYAeT B
cebs Taxke (OpPMHUpPOBaHHE YMEHHH BBINOJIHATH pacu€Thl Mo (opmynaM, mnpeoOpa3zoBaHUSL
paloOHaIbHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKECHHH,
COJIepKalluX CTeMeHu U Jorapudmbel. bmaromaps wu3ydeHuro anreOpanyeckoro marepuaia
MPOUCXOUT  JaJbHEWIIee  pa3BUTUE  aJTOPUTMUYECKOTO U aOCTPAKTHOTO  MBIIUICHUS
oOyuaronuxcs, (OPMUPYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyXJeHUH, paboThl C CHMBOJBHBIMU
(dbopmamH, NpPeICTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BMJI€ PAaBEHCTB M HEPaBEHCTB.
AnreOpa npejuiaraer 3QpQEeKTUBHbIE MHCTPYMEHTBI Ul PELICHHs] MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxatenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKH» TECHO IEPeIIeTaeTcsl C
APYrUMH JIUHUSIMHM y4eOHOTo Kypca, IMOCKOJIbKY B KAKOM-TO CMBICIIE 33JaéT MOCIEI0BATEIbHOCTD
W3y4deHuss Marepuana. V3ydeHue  CTENEeHHOM, IOKa3aTeNbHOM, JIorapuPMUYECKOW W
TPUTOHOMETPUUECKUX (PYHKIHH, UX CBOWCTB U Ipa)UKOB, UCIIOJIb30BaHUE PYHKIMH Ul pelIeHus
3aja4 U3 ApYrux y4eOHBIX MPEIMETOB U PeajbHOM JKU3HU TECHO CBA3aHO KAaK C MaTeMAaTUYECKUM
aHAJIM30M, TaK U C pEIIEHUEM YpaBHEHHH 1 HepaBeHCTB. [Ipu 3ToM 00JibIIOE BHUMAHUE YIEIAETCS
(OpMUPOBAHUIO YMEHHUS BbIpakaTh (OPMYJIaMHU 3aBUCUMOCTH MEXKIY Pa3IMYHBIMU BEIMYMHAMU,
UCCIIeIOBaTh MOJY4YEeHHble (QYHKIUH, CTPOUTh UX rpaduku. Matepuan 3TOH coaep:kaTelbHON
JMHUM HaleJIeH Ha pa3BUTHE YMEHUM M HaBBIKOB, MO3BOJISAIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B Pa3jInYHON (opMme: aHAIUTHUECKOM, rpaduueckoil n cioecHoi. Ero usyuenue
CIOCOOCTBYET pa3BUTUIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CHOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3aLlUH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHast guHHA «Hadana maTeMaTH4ecKOTo aHaln3a» IO3BOJSET CYILIECTBEHHO
paclIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 33Ja4, JOCTYIHBIX 00y4yalomuMces, Tak
KaKk y HHMX IMOSBJIAETCS BO3MOXHOCTb CTPOMTH TI'paUKHU CIOXKHBIX (YHKUUH, ONpenensTh HX
HauOoJIbIINEe U HaWMEHBIINE 3HAYEHUS, BBIYMCIATH IUIOmaan Guryp u oObEMBI Ted, HAXOAUTh
CKOPOCTM M YCKOpPEHMs mpoueccoB. JlaHHas colepkaTelbHas JUHUS OTKPBIBAET HOBBIE
BO3MOYHOCTH MOCTPOCHMSI MAaTEMAaTHUUECKUX MOJIENEH pealbHBIX CUTyalUi, MO3BOJISIET HAXOIUTH
HaWwIydlllee pEeUIeHHWEe B MPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHYECKHX, 3a7adax.
3HAaKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOT0 aHaIM3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO,



(OpMaIbHO-TOTMYECKOTO W KPEATHBHOTO MBIIUICHUSA, (OPMUPOBAHHIO YMEHHMH paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKe M HcKyccrBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCS Pe3yJbTaTax, MOJIYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTWKH KaKk HayKH, U 00 HX
aBTOpax.

CopnepxaTenbHO-MeTOAMYECKast TUHUS «MHOKECTBA U JIOTUKA)» BKIIOYAET B c€0S AIIEMEHTHI
TEOpPUU MHOKECTB M MAaTEMaTHYeCKOW JIOTHKH. TeOopeTHKO-MHOXXECTBEHHBIC IPEICTABICHHS
MIPOHU3BIBAIOT BECh KYPC MIKOJIBHON MAaTEMAaTHKH W TPEAIaraloT HanOojee YHUBEPCAIbHBIA S3bIK,
OOBEIMHSIOMNN BCE pa3/einbl MaTeMaTHKH W €€ NPUIOKECHHWH, OHU CBS3BIBAIOT pPa3HbIC
MaTeMaTH4eCKUe JUCHMIUIMHBI W WX TPWIOKEHUs B eaumHoe Ienoe. [loaTromy BakHO 1aTh
BO3MOKHOCTh OOYy4YaromieMycsi TIOHMMAaTh TEOPETHKO-MHOXXECTBEHHBIH SI3bIK  COBPEMEHHOMU
MaTeMaTUKU M HUCIIOJIb30BaTh €r0 JUIS BBIPAKEHUS CBOMX MbICIEH. [pyruM BaXKHBIM MPHU3HAKOM
MaTeMaTHKW KaK HAayKd CJeAyeT MpPU3HATh CBOWCTBEHHYIO €W CTPOroCTh OOOCHOBaHUHN W
CIIEZIOBaHUE OTPENEIEHHBIM TPABWIIaM ITOCTPOSHHS JO0Ka3aTENbCTB. 3HAKOMCTBO C DJIEMEHTAMH
MaTeMaTHYeCKON JIOTWKH CIIOCOOCTBYET PpA3BUTHIO JIOTUYECKOTO MBIIUICHHUS OO0YyJaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHHSI HA OCHOBE JIOTUYECKUX TpPaBUi, (OPMHUPYET HaBBIKU
KPUTHUYECKOTO MBIIIJICHUSI.

B ydyeOHOM Kypce «Anrebpa U Hayana MaTeMaTUYECKOro aHaJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHIECKOTO MOJICITUPOBAHHS, KOTOPBIE MPU3BaHBI CITIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB
MOCTPOSHHSI MOJIENIEH peaTbHBIX CHUTYAIlMid, UCCIECIOBAHHUS ITUX MOJENeH C MOMOIIBIO armapara
anreOpbl 1 MaTEeMAaTHYECKOTO aHAIN3a, HHTEPIIPETAIIMH TIOTYUYECHHBIX Pe3yJIbTaToB. Takue 3alaHus
BILJICTEHBI B KaXK/IBII U3 Pa3/IelioB IPOTPaMMBI, IOCKOJIbKY BECh MaTeprall y4eOHOTO Kypca IHPOKO
WCTIONB3YeTCs UIS PEUICHUs NMPUKIAAHBIX 3amad. [Ipy pereHnn pealbHBIX MPAKTHYECKHX 3a/1ad
oOyJaromuecsi ~ pa3BUBAIOT  HAONIOAATENBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH IPOOIEMY.
JlesTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAAHBIX 3ajad OpraHu3yercs B
IpolLecce U3y4eHus Bcex TeM yueOHOTo Kypca «Anredpa 1 Hayaia MaTeMaTHYeCKOTo aHaIn3a.

Ha usydenue yueb6HOro Kypca «Anredbpa u Hayaisa MaTeMaTHUYECKOTO aHAJIN3a» OTBOAMUTCA
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA

10 KJTACC

Ymucna v BbIYUCICHUS

Pammonanbupie uncna. OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIE
nepuoaudeckue Apodu. Ilpumenenune apodel M MPOLEHTOB Ui PELICHUs MPUKIaJHBIX 3a7ad U3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEATbHOM KU3HH.

JleiicTBuTenpHbple 4yuciaa. PanuoHanbHble M UppalOHaJbHbBIE 4HcTa. ApUPMETHUECKHE
OInepalud C JCUCTBUTEIBHBIMU 4YHUCIAMUA. MOJyJib ACHUCTBUTEIBHOIO YHCIIA U €r0 CBOWMCTBA.
[TpuGnmkEHHBIC BEIYMCIICHUS, TPABUIIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA Pe3yJabTaTa BEIYUCICHHH.

Crenenp ¢ uensiM nokazaresneM. buHom Hbrotona. Mcnosb3oBanue noaxonsuied (Gpopmbl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a4a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM TIOKa3aTelleM M €€ CBOMCTBAa, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uucna. CoiictBa jorapudma. JleciTuuHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnectBa ¥ TOXKAECTBEHHble MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUS. HepaBeHCTBO, pelleHne HepaBeHC TBRa.

OcCHOBHBIE METOJIbI PEUICHUS LENbIX U JPOOHO-pallMOHATIbHBIX YpaBHEHH U HEPaBEHCTB.
MHoOrouieHsl OT OJJHOM MEpPEeMEHHOM. /[eneHne MHOTO4YJIeHa Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorounens ¢ nensiMu koddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Hppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALUOHATIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHNUS IT0KA3aTEIbHBIX YPABHEHHMI.

[IpeobpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METO/IbI pEIIeHUS Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. I[IpeobpazoBanue TPUrOHOMETPUUYECKUX
BBIpKEHUI. PellieHre TpPUroHoMeTpUIEeCKUX YpaBHEHUM.

Pemienne cucrteM JHMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 FTEOMETPUUYECKUM CMBICI U CBOMCTBA, BHIYMCIIEHUE €TI0 3HAYEHUS,
IIPUMEHEHHE ONPEICIUTENS VISl PEUICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUW. Penienue npukiiaHbIx
3a7a4 C TOMOIIBIO CHCTEMbl JIMHEWHBIX YypaBHEHUW. lccimenoBaHue MOCTPOCHHOM MOJEIN C
MIOMOIIIBIO MAaTPUIL U OIIpEACIIUTENEH.

[TocTpoeHre MareMaTHYeCKMX MOJENEH peaJbHOM CHUTyallud C IMOMOIIbK) YpaBHEHHUU U
HepaBeHCTB. lIprMeHeHne ypaBHEHMI U HEPAaBEHCTB K PEIICHUI0 MAaTEeMAaTHMYECKUX 33/a4 U 3a4ad
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HH.

DyHKUUH U IPaPUKHU

OyHkuus, crnocodbl 3amaHus ¢GyHkuud. B3ammuao oOpatrnbie ¢ynkuuu. Kommnosurnms
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaukoB QYHKIHUIH.

OO6nacte onpezeneHus M MHOXKecTBO 3HadeHuil ¢yHkuuu. Hymun ¢ynkuuu. ITpomexyrku
3HaKonocTossHCTBa. UETHble W HeuéTHble ¢yHKuuu. Ilepmoguueckue ¢yHkimu. IIpomexyrku
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MMHUMYMBbI (QyHKIuH. HanGosbiiee M HauMeHblee
3Ha4YeHUs (PYHKIUHU HA IPOMEXKYTKE.

JIuHeltHas1, KBaJpaTU4Has U JApPOOHO-IMHEHHas (YHKUMHU. DJIeMEHTapHOe HCCiel0OBaHue U
MOCTPOEHHE UX IPapHKOB.



CrenenHas (QyHKIMS C HATypaJdbHBIM W IIETBIM TOKa3aTeneM. EE cBoiicTBa U rpaduk.
CpoiictBa u rpaduk KOpHS N-0il cTemeHH Kak (PYHKIMH OOpaTHOW CTENEHUW C HATypalbHBIM
[I0Ka3aTeseM.

[TokazatenpHast u Jorapupmuueckas GpyHKuuu, ux cBoicTBa M rpaduku. Vcnoabp3oBaHnue
rpaduKoB QYHKIUH I pelICHHUs ypaBHEHUH.

Tpuronomerpuveckass OKPYKHOCTb, ONpEICICHHE  TPUTOHOMETPUYECKUX  (DyHKIMA
YHUCJIOBOI'O ApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCHMOCTH B pEaJIbHBIX Ipolieccax M siBIeHUSAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4eCKoOro aHaJIu3a

IlocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IOCHEA0BATEILHOCTEH. MeToa MaTeMaTH4eCKOM
MHIYKOUU. MOHOTOHHBIE W OrpPaHUYEHHBIE II0CIEAO0BATENBHOCTU. MCTOpHs BO3HUKHOBEHMS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas — Iporpeccuu.  beckoHeuyHo  yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKON MpOrpecCuy.
JInHeNHbIN 1 SKCIOHEHIMaIbHBIN pocT. Uucno e. @opmyna cioKHBIX NMPOLEHTOB. Vcnonb3oBanue
IIPOTPECCUU JUIsl PELIEHUS PEAVIBHBIX 3aJa4 IIPUKIIAJHOTO XapakTepa.

HenpepriBable yHKIIMN U UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI IPa@UKOB (PYHKIUH.
CpoiicTBa (yHKIMH HENpPEephIBHBIX Ha OTpe3ke. MeTos MHTEpBajoOB AJisl PEHICHHUsS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMM JUIsl pElIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHbIe (yHKIMU. OmnpeaeneHne, TEOMETPUUSCKU U (PU3NIECKUI
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKIHU.

[IpousBonHbie >neMeHTapHbIX QyHKIUN. [Ipon3BonHas cyMMBbl, TPOU3BEACHUS, YACTHOTO U
KOMTIO3HUITUH (DYHKITUH.

MHo:xecTBa H JIOTHKA

MHOKecTBO, omepanuMyd HajJ MHOXKECTBaMU M HMX cBoHMcTBa. Jluarpammel Oitnepa—BenHa.
IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara s ONMCAaHHA PEANBHBIX IIPOLECCOB U
SBJICHUH, IPU PEIICHUN 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTUYeCKOro OOBEKTa, CIEACTBHE, JOKA3aTeIbCTBO,
PaBHOCHJIBHBIC yPaBHEHUS.

11 KJIIACC

Yucyaa ¥ BLIYHCTIEHUS

Harypanenbie u 1enple umcna. [IpuMeHeHHMEe NPH3HAKOB JCIMMOCTH IICJIBIX YHCEll,
HauOospmuii oomui aenurens (manee — HOJ]) u naumenbiiee obmiee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYIIO, anroputMma EBkinaa 11 perenus 3a/1a4 B [eJbIX YMCIax.

KommuiekcHpie  umcia.  AnreOpawueckass ¥ TPUTOHOMETpHYEcKas (GOpMBI  3allucCH
KOMIUIEKCHOTO 4HcJIa. Apu(METHUECKHE OTepallk C KOMILUIEKCHBIMU 4uciaamu. M3o0pakeHue
KOMILJIEKCHBIX YMCEN Ha KoopauHaTHOW miuockoctu. dopmyna Myapa. KopHu n-oil crenenu u3s
KOMIUIEKCHOTO 4ucia. [IpuMeHeHWe KOMIUIGKCHBIX 4YHCeT JUIsl pelieHdus (U3HYECKUX |
r€OMETPUYCCKHX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYIMHOCTh YpPaBHEHUW M HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCHUITbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUECKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.
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OcCHOBHBIE METO/BI PELICHUS CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX, UPPallMOHAIbHbIX,
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX YPAaBHEHH.

VYpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMH.

IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4 U 3a4a4
U3 Pa3IMYHbIX 00JIACTe HAYKW U peallbHOM )KU3HH, MHTEPIIPETALUS TOJTy4YEeHHBIX PE3YIbTAaTOB.

DyHKIUH U rpaGuKU

I'papux kommnosunmu ¢(yHkuuil. ['eomerpuueckre oOpas3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre MeTONBI pelICHHsI YPaBHEHUH U HEPAaBEHCTB. | padmueckne MeToabl pereHus
3a/1a4 ¢ IapamMeTpaMH.

Ucnonw3oBanne rtpadukoB QyHKIUN [UIsT WCCIAEAOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYrUX y4eOHbIX IPEIMETOB U peaibHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajamsa

[IpumeHeHne MpPOU3BOJHOM K MCCIEN0BaHUIO (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne npon3BOIHOM I HAXOXKICHUS HAWIy4lIero pelieHus B IPUKIAIHbBIX 3aa4aXx,
JUIS ONIPEJIENIEHNs CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOro (popMyiioi win rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe 3JIE€MEHTApPHBIX
¢byukuuii. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

NHterpain. ['eoMmeTpuyecknii CMBIC MHTETpasia. BerunciieHne onpeneéHHOro HHTerpaia mno
dhopmyne Hetotona-JleniGuuna.

[Ipumenenne wuHTerpana MJii HAXOXKJAEHUS IUIOMIaJ el TUIOCKUX ¢uryp u 00bEMOB
T€OMETPUYECKUX TEIL.

[Ipumepsr pemenuii mudepeHnaTbHBIX ypaBHEHUNH. MaTeMaThueckoe MOJCIHPOBaHNE
peabHBIX MIPOLECCOB C MOMOIIBIO U] (epeHInaNIbHbIX YPABHEHUH.



[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JINMMHOCTHBIE PE3VYJIbTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3HWIIMKM  OOydaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO UJIEHA POCCHICKOro OOIIECTBa, MPEJACTaBICHUE O MAaTEeMAaTHMYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIYp TPaKTaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHWE B3aUMOJICHCTBOBATh C CONUAIBHBIMH WHCTHUTYTAMH B
COOTBETCTBHUU C UX (PYHKIHMSAMU U HA3HAYCHHUEM;

2) NaTPpMOTHYECKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKON TI'pa)KIAHCKOM HMJIEHTUYHOCTH, YBaKE€HUS K IMPOLLIOMY U
HACTOSIIIEMY POCCUUCKOW MATEMaTHKH, IIEHHOCTHOE OTHOIICHUE K JIOCTHUKEHHSIM POCCUHUCKUX
MaT€MAaTUKOB U POCCUICKOM MaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAaHNUE 3TUX JIOCTUKEHHUM B IPYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JAYXOBHBIX IIEHHOCTEH POCCUIMCKOTr0 Hapojaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TMOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKH
U JIeSITEHFHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY MaTeMAaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEUICHUU, PACCYKJICHHH, BOCIPUUMUYHUBOCTh K MATEMAaTHUYECKHM AaCIIEKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHSI PUMEHATh MaTeMaTHUYECKUE 3HAHUS B UHTEpecax 3J0pOBOrO U
6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbBIO (3/10pOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHI W OT/ABIXA, peryisipHas Gpu3nyeckas akTUBHOCTH), PU3NUECKOE
COBEPILEHCTBOBAHUE ITPH 3aHATUAX CHOPTUBHO-03J0OPOBUTEIIBHOM JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTH TPYIOJIOOWs, MHTEpPEC K Pa3IuyHbIM cdepam
npodeccHoHAIbHON /eATeIbHOCTH, CBA3aHHBIM C MaTEMaTHKOM M e€ MNpPUIIOKEHUSMH, YMEHUE
COBeEpIIaTh OCO3HAHHBIN BHIOOP Oynyiieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIE
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CaMOOOpPa30BAaHUIO Ha
MPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHHUU MPAKTHYECKUX 3a4ad
MAaTeMaTHYECKOUN HAMPAaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYIbTYpbl, [OHUMAaHHE BJIUSHHUS  COLIMAIBHO-
SKOHOMUYECKHX IIPOLECCOB HAa COCTOSHHE MPUPOJHOM UM COLMAJIBbHOM Cpeabl, OCO3HAHME
rJI00aTFHOTO XapakTepa SKOJOTHYECKUX MPOoOJeM, OPUEHTAIUs HAa MPUMEHEHHE MaTEMaTUYECKUX
3HaHMN JJIs pelIeHHs 3a/1a4 B 00JIaCTH OKpYKarollel cpeibl, IIIaHUPOBAHUE MMOCTYIIKOB M OI[CHKU
MX BO3MOYHBIX MOCJIEJICTBUM 1711 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMAaTUYECKOM HAyKH Kak chephl 4eIoBedecKon
JESATEIBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JUIsl PA3BUTHS [IUBUIIU3ALINH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOM KyIbTypOoll KakK CpeICTBOM IO3HAaHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHANBUIYa IbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTenbHBIC yHHBeEpPcaibHbIE YueOHbIE el CTBUSA

ba3oBrble Jornyeckue 1eHcTBHUA:

BBIBIIAATh W XapaKT€PU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXy MOHIATUAMH, POPMYIUPOBATH ONPEACIICHUS TOHATHH, yCTaHABIUBATD
CYIIECTBEHHBIN IMPHU3HAK KIacCU(UKAIIMK, OCHOBAaHUS Ui OOOOLICHHUS M CPaBHEHHsS, KpUTEPUHU
IIPOBOJMMOTO aHAIM3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpEYHs B (PaKTax,
JAHHBIX, HAOJIIOIEHUSAX U YTBEP)KJICHUSX, NIPEAaraTb KpUTEPUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JieNlaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, AECIYKTHMBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKAa3aTelbCTBAa MATEMaTHUECKUX YTBEPXKACHUN (IpsIMbIE U OT
MIPOTUBHOT0), BBICTpaMBaTh APryMEHTALMIO, MPUBOAUTH TMPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS 1 BBIBOJIBI,

BBIOMpATh CIOCco0 perieHust ydeOHo# 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILICHMS,
BbIOMpaTh HanOoJIee MOIXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

MCIO0JIb30BAaTh BOMPOCHI KaK HMCCIIEOBATENbCKUA MHCTPYMEHT MO3HAHMS, (OPMYyIUpOBaTh
BONPOCHI, (UKCHUpYIOIIME MPOTUBOpEUHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE U JIAaHHOE,
(bopMHpOBaTh TUIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOJUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  HCCICIOBAaHUE  II0
YCTQHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, SBJIEHUS, IpOLEecca, BbISBICHUIO
3aBHCUMOCTEHN MeX 1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (OPMYJIMPOBATH OOOOIIEHHMS M BBIBOABI IO PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJIOIEHUs], UCCIIE0BAaHUs, OLEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3ylIbTaTOB, BBIBOJAOB U
000011IeHMI;

IIPOTrHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLECCA, & TAKXKE BBIABUIATH MIPEAIIONIOKEHHS O €r0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Ae(UIUTH UH(OPMAIMK, AAHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BOIPOC U A
pELIeHNs 3a1a4H;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHCTEMaTU3UpOBaThb W  HUHTEPHPETHPOBATH HMHPOPMALMIO  Pa3IMYHbIX BUAOB U  (opM
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B pa3MuHbIX (opMmax, WIITOCTPUPOBAThH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

OO0wmenne:

BOCIPUHUMATh M (POpMYyIMpOBaTh CYXJIEHHS B COOTBETCTBHM C YCIOBHAMHM U ILEISAMH
oOIIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHMsSI B YCTHBIX M IMHUCHMEHHBIX
TEKCTax, 1aBaTh NOSICHEHUS 10 X0y PEIIECHNUS 3a/1a4l, KOMMEHTHPOBATh OJIY4YE€HHBIN pe3yJIbTaT;

B XoJile OOCYXJEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MpPOOIeMBbl,
pelmaeMoi 3aJaud, BBICKA3bIBATH MJIEW, HALEJIEHHBIE HA IIOUCK DEIIEHUs, CONOCTAaBIISATh CBOM
CYXKJIEHHsI C CYXJIEHUSMH JPYTrUX YYaCTHHUKOB JUANOra, OOHApYXMBaTh pa3jiMuhe M CXOJACTBO
MO3UIIMIA, B KOPPEKTHOU opme (popMyaHpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;
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NpCACTaBJIATL PC3YJIbTAThl PCHICHUA 3ada4du, OKCICPUMCHTA, MCCICIOBAHUS, IIPOCKTA,
CaMOCTOSITEIIbHO BBHIOMPATh (popMaT BBICTYIUICHHS C YU4E€TOM 3a/1au MPE3EHTAMN U 0COOCHHOCTEH
ayJIUTOPHUU.

Pery/isiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NeilicTBUS

Camoopranmu3anus:

COCTAaBJIATh IUIaH, AITOPUTM pEIICHUS 3a7adyd, BBIOMpPATh CHOCOO0 pEmeHHs C Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBUI H
MBICTIMTEIBHBIX TPOIIECCOB, UX PE3yIbTAaTOB, BIAJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCKO 3a/1a4H;

MPEIBHUJIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PENICHWH 3a71a4d, BHOCHTH
KOPPEKTHBBI B JICATSIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWICHHBIX ONIUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHEC PE3YJIbTATa MU U YCIOBHSIM, OOBSICHITH MPHUUHBI JTOCTIKCHUS
WIA HEJOCTIKEHHS PE3ylNbTaTOB  JIEATEIBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh OICHKY
MPHOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHJIHOW W HWHIUBUIYATBHOW pabOTHI TIPH
pemeHNH  y4eOHBIX 3aqad, TNPUHUMATh I€Jb COBMECTHOW JIESTENbHOCTH, IUIAHHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpeiesisiTb BHUIbI PadOT, JOTOBAPUBATHCSA, OOCYXIATh
MIPOIIECC B pe3ynbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYKJIeHUs, OOMEH MHEHHW, «MO3TOBBIC
HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJleHaMHd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

I[NPEAMETHBIE PE3VYJIbTATDBI

K konmy oOyuenms B 10 kJacce oOyJaroniuics TOJIYUUT CIICAYIOIIUE MPEAMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOro kypca «Ainrebpa M Hadana
MaTeMaTH4YEeCKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OINEPUPOBATh MOHITHUAMH: PAMOHATBHOE YMCIO, OECKOHEYHas MepuoanYecKas
Ipo0Ob, TPOLEHTHI, UPPALMOHATEHOE YHCII0, MHOXKECTBA PAIMOHANBHBIX U JCHCTBUTEIbHBIX YHCE,
MOJYJIb JEMCTBUTENHLHOTO YNCIIA,

MPUMEHITh APOOU M MPOLEHTHI JUIsl PElISHUs MPUKIATHBIX 33/a4 U3 Pa3IMYHBbIX OTpaciei
3HAHWUN U pPeaTbHOU KU3HU;

MPUMEHATh NPUOMIKEHHBIC BBIYMCICHUS, NpPaBHIIA OKPYIJIEHUS, MPUKUIKY H OILIEHKY
pe3ynbTaTa BRIYUCICHUN;

CBOOOJHO OMEpUPOBaTh TMOHITHEM: CTENEHb C IEeNbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (QOpMYy 3amuCH ACHCTBUTENBHBIX YHCEN Ui PpelIeHUs MPaKTUYECKUX 3adad U
MPEACTABICHUS JAHHBIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIMOHAIBHBIM MMOKa3aTelNeM;

CBOOOJHO OMEpPUPOBATH TMOHITUSIMU: JOTApU(PM UHCIA, JAECATUYHBIE U HATypaibHbIC
JorapupMmsl;



cBOOOJTHO OIEPHPOBATH TOHATHAMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

ONEpUPOBATh NOHATUSIMHU: APKCUHYC, APKKOCUHYC M ApKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHUSs] U HEPaBeHCTBA:

cBOOOJIHO OTEPHPOBATH MOHATHSIMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEICTBUS, PAaBHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHBIE METOABI PEIICHUS pPAlMOHAIBHBIX U JAPOOHO-PalMOHAIBHBIX
YpaBHEHHIA, TPUMEHSITHh METO HHTEPBAJIOB JUIsl PEIICHHSI HEPABEHCTB;

CcBOOOJTHO OTEPHPOBATH MOHATHSAMH: MHOTOWIEH OT OJHOH IEPEeMEHHOW, MHOTOWIEH C
LenbIMU KO3 (UIIMEeHTaMHi, KOPHU MHOTOYJIEHA, IPUMEHSTH A€JIEHNE MHOIOYIEHAa Ha MHOTOWIEH C
ocTaTKoMm, Teopemy be3y u Teopemy Buera i peuienus 3aaay;

CBOOOJHO  OINEpUpOBaTh MOHATUSIMH: CUCTEMa JIMHEMHBIX ypaBHEHUI, MarpHulia,
ONpEeNeNuTeNb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUH CMBICI, MCIOIb30BaTh CBONCTBA
omnpenenuTenst 2 X 2 A BBIYMCIEHUS €r0 3HAu€HUs, MPUMEHSTh ONPEAETUTENN JUIsl pPelieHUs
CUCTEMbl JIMHEHHBIX YpPaBHEHMH, MOJEIMPOBATh pEAIbHbIE CUTyalldd C IOMOIIBIO CHUCTEMBI
JUHEIHBIX ypaBHEHUH, UCCIeA0BATh MOCTPOCHHBIE MOJIENH C TIOMOIIbIO MAaTPULL U OTIPEEIIUTENEH,
MHTEPIPETUPOBATH MOTYUECHHBIN pe3ylbTaT;

HCIO0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHSAMM 7S TpeoOpa30BaHUsl BbIPaKEHUH;

BBINIOJIHATh ~ MpPeoOpa3oBaHUSl  YMCIIOBBIX  BBIPAXKEHUH, COAEpKAallUX  CTENEeHH C
paloHaIbHBIM [TOKA3aTEeNIeM;

HCI0JIb30BATh CBOMCTBA JIorapu(mMoB JyIsl MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKECHU;

CBOOOJHO OTIEPHUPOBATH NMOHATUSMU: UPPALMOHATIbHBIE, [TOKA3aTeIbHbIE U JorapupmMuyeckue
YpaBHEHHUS, HAaXOJUTh MX PELIEHUS C MOMOIIBI0 PAaBHOCHJIBHBIX MEPEX0JI0B WM OCYIIECTBIISS
MPOBEPKY KOPHEH;

NPUMEHSITh  OCHOBHBbIE  TPUTOHOMETpUYeckHe  (QopMynbl A [peoOpa3oBaHUA
TPUTOHOMETPUYECKUX BBIPAKECHHUIA;

CBOOOJHO  ONEpUpPOBaTh TMOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0xo1uMble (HOPMYJIIBI ISl pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJENTUPOBATH pealIbHbIE CUTYAIlMH Ha A3bIKEe alreOpbl, COCTABIISITh BRIPAKECHUS, YPAaBHEHUS,
HEpaBeHCTBA IO YCJIOBHUIO 3aJaud, HCCIEN0BaTh IOCTPOCHHBIE MOJIEIM C HCIHOJb30BaHUEM
anmnapara ajreopsl.

DOYyHKUUM U TPAaPUKH:

CBOOOJHO ONEpUPOBATh MOHATHAMH: (GYHKIMS, CIOCOObI 3aAaHus (QYHKUWH, B3aHUMHO
oOpaTHble (QYHKIHMH, KOMHIO3UIUA (GYHKIUNA, Tpaduk GYHKIWWA, BBIIOJHATh JJICMEHTAapHbBIC
npeoOpazoBaHus Tpad@UKOB (YHKITUH;

CBOOOJHO OMEpPUPOBATH MOHATUSAMH: OOJIACTh OMNpEAETCHUS W MHOMXECTBO 3HAUYCHUN
byHKIMY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: UYETHbIE M HEYETHbIE (YHKIUHU, MEPUOJAUYECKUE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (QYHKIIMH, MaKCUMyMbl W MHHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaMEHbIIee 3HaUeHHEe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpUpPOBaTh MOHITUAMM: CTeNeHHas (QYHKIHMS C HaTypajJbHBIM U LEJIbIM
nokasareseMm, rpaduk CTEeHHON (YHKIIMHM ¢ HATypalbHBIM H IEJbIM MOoKa3zaTeneM, rpaduK KOpHs
N-oii cTeneHu Kak pyHKIIMY 0OpaTHOM CTENEeHU C HaTypalbHBIM IOKa3aTelIeM;

OTIEpUPOBATh TMOHATHSAMH: JIMHEWHas, KBaJpaTWUyHas W JpOoOHO-TUHEHHAs (QYHKIHH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

cBOOOJTHO OMEpUpOBaTh MOHATHSAMHU: IOKa3aTelbHas M Jorapupmuueckas (QpyHKIMH, HUX
CBO¥CTBa U IpaUKH, UCMIOJBL30BATh UX I'PaUKH TS pEIICHUS ypaBHEHUM;

CBOOOJIHO OINEpUpPOBATh MOHATHAMU: TPUTOHOMETPUYECKAss OKPY)KHOCTb, OIpe/IeeHue
TPUTOHOMETPUYECKUX (PYHKIMI YUCTIOBOTO apryMeHTa;

10



WCIO0JIb30BaTh Tpaduku (YHKIHMA IS UCCICHOBAHHS MPOIECCOB M 3aBUCHUMOCTEH TpH
pelIeHnH 3aJa4 W3 JPYruX Yy4eOHBIX TPEIMETOB U PEallbHOUW KH3HH, BBIpaXaTh (opMyaamMu
3aBUCUMOCTHU MEXy BETUUMHAMU;

Hauvana matemaTn4yeckoro anajamsa:

CBOOOJHO OTEpPUPOBATh MOHITHSIMH: apuUPMETHUECKas W T'eOMETpPHYeCKas MPOrpeccus,
0eCKOHEUHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTPECCHUsi, JTHHEHHBI W SKCIOHEHIIMAIBHBIA POCT,
(dhopMyIia CIIOKHBIX MPOIICHTOB, IMETh MPEJICTABICHUE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU /ISl PELIEHMSI peallbHbIX 3a]au IPUKIIAIHOTO XapaKTepa;

CcBOOOJTHO ~ OMEpHpOBAaTh  MOHATHUSAMH:  IOCIEIOBAaTENBHOCTh,  CHOCOOBI  3aJaHUS
MOCJIEI0BATENILHOCTEH, MOHOTOHHBIE U OTPAaHUYECHHBIE TOCIEIO0BATEIHLHOCTH, TTOHUMATh OCHOBBI
3apO’KJICHUS MaTEMaTUYECKOT0 aHaJIN3a KaKk aHaiu3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OTEpUPOBATH TOHATUSMH: HEMPEpPhIBHbIE (YHKIIMK, TOYKH pa3pbiBa Tpaduxa
(yHKIMH, aCHMIITOTHI rpauka QyHKINH;

CBOOOJIHO OTIEpUPOBATH TMOHSATHEM: (YHKIMS, HEMPEphIBHAs Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HETIPEPHIBHBIX (QYHKIMN [l peIIeHUs 3a/1a4;

CBOOOJIHO OTEPUPOBATh MOHATUSMHU: IEPBasi U BTOPAsi MPOU3BOIHBIE (DYHKIIUU, KacaTeIbHas
K rpaduky GyHKIUY;

BBIYUCIISTH TIPOU3BOJIHBIC CYMMBI, TIPOU3BEICHHS, YaCTHOTO W KOMIIO3HUITUU IBYX (DYHKITHH,
3HATh IPOM3BO/IHBIE DJIEMEHTAPHBIX (DYHKITHIA;

WCIIOJIb30BaTh T€OMETPUUECKHUN M (PU3MUECKHUI CMBICT TTPOU3BOHOM ISl pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH OHATUSMU: MHOKECTBO, OTIEpAIlMU HAJ] MHOKECTBAMHU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Il ONMUCAHUs PEATbHBIX MPOIIECCOB U
SIBIICHUH, TIPU PELLIeHUH 3a/1a4 U3 APYrUX yueOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh TMOHATHAMH: OIpeNIeiIeHHe, TEeopeMa, YypaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIbHbBIE YPAaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenmss B 11 kJacce 0Oy4aronmiuidcs TOJIYYHUT CIEAYIONIME TPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM pabodeil mporpamMMbl ydeOHOro Kypca «Anrebpa W Hadaia
MaTEeMAaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYpAJIIbHOE U 1I€JI0€ YHCII0, MHOYKECTBA HATypaIbHBIX
U LEJIbIX YKCENl, UCMOJb30BaTh Npu3Haku AenuMoctu nensix yucen, HOJ m HOK HarypanbHBIX
YyUCe JUIs PEeLIeHUs 3a7a4, IPUMEHATh anroput™ EBkinia;

CBOOOJHO ONEpUPOBATH MOHITHEM OCTaTKa MO MOMYIIIO, 3alMCHhIBATh HATypaJIbHBIE YHCTa B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHUAMU: KOMILUIEKCHOE YHUCIO M MHOMXECTBO KOMILUIEKCHBIX
qycell, MPEICTaBISATh KOMIUIEKCHBbIE YHClia B aireOpandyeckoidl W TPUTOHOMETpUYecKoil (opme,
BBITIONIHATH apu(PMeTHUYECKUE onepalry ¢ HUIMHA U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO OTIEPUPOBATH MOHATUSMU: UPPALMOHATILHBIC, TOKA3aTeIbHbIE U JorapudmMuyeckue
HEPaBEHCTBA, HAXOJAUTh UX PEIICHUS C IOMOIIbI0 PABHOCHIIBHBIX IIEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OMEPUPOBATH TMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSIThH
HeoOxoIuMBbIe (POPMYITBI 7S pEIIeHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATUSMHU: CHCTEMa U COBOKYMHOCTbh YPaBHEHHH U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOJUTh PEIICHHUS CUCTEMBbl U COBOKYNHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKA3aTENbHBIX U TOTapU(PMUYECKUX YPaBHEHHUI 1 HEPABEHCTB;
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pemaTh  palMoOHaJIbHBIC, HUppalMOHANIbHBIE, MOKa3aTeJbHbIE, JOTapuPMHUUYECKHE U
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA, COJEPKAIINE MOLYJIU U TTapaMeTphbl;

MPUMEHSATH rpaduIecKue METOMbI Ul PELICHUs] YPaBHEHUI U HEPaBEHCTB, a TAKXKe 3aay C
napaMeTpamu;

MO/ICIIUPOBAThH PEabHbIE CUTYAIlUH Ha S3bIKE aIreOpbl, COCTABIIATH BHIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA U MX CHCTEMbl II0 YCJIOBHIO 3aJaud, MCCIEA0BATh IIOCTPOECHHBIE MOJEIH C
WCIIOJIb30BAHMEM allliapara ajareOpbl, MHTEPIPETUPOBATH ITOYYCHHBIH pe3yIbTaT.

DyHKIUUHN U TPaQUKH:

CTpOHTH TpadUKA KOMIO3ZHLIUU (PYHKIUH C MOMOIIBIO DJIEMEHTApHOTO HCCIECIOBAHUS U
CBOYCTB KOMITO3HIINHU JBYX (PYHKIIHIA,

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOHO ONEpUPOBATh MOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX PYHKLINMT;

MPUMEHATh PYHKIUHU I MOJIECTUPOBAHUS U UCCIEIOBAHUS PEabHBIX MPOLIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

MCI0JIb30BATh MIPOU3BOIHYIO JUI HCCIe10BaHus (YHKIIMM HA MOHOTOHHOCTB M 3KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbILIee 3HaYCHHS (PYHKIIUU HENPEPHIBHON Ha OTPE3KE;

WCI0JIb30BATh MPOU3BOJAHYIO JIUIsl HAXOXKICHHSI HAWIYYIIEro PelieHus] B MPUKIAIHBIX, B TOM
qlclie COIMaIbHO-3KOHOMHUYECKUX, 3a7ayax, JUIsl ONpeAesieHUus] CKOPOCTH M YCKOPEHHsI mpoliecca,
3aIaHHOTO (POPMYJION WU TpaduKoMm;

CBOOOJHO ONEPUPOBATH TOHATUSMHU: MEPBOOOpa3Hasi, ONpeAeTAEHHBIH HWHTErpai, HaxXxoJIUTh
NepBoOOpa3HbIe 3JEMEHTAPHBIX (DYHKIUNH U BBUUCIATH HHTerpan 1o ¢opmyne HpioToHa-
JleiiOnuma;

HAXOJUTh IJIOIAAN MIOCKUX GUTYp U 0OBEMBI TN C TOMOIIBIO HHTETpaIa;

UMETh INPEICTABICHHE O MAaTEMaTUYECKOM MOJACIUPOBAHUN HA IIPUMEPE COCTAaBJICHHUS
muddepeHInanbHbIX YpaBHEHUH,

pemaTh NPUKIAJHbIE 33Ja4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOTO M (PU3MUYECKOrO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€eCTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanimoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubdmMeTnuecknii KOpeHb N-0if CTEIIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBabie dpynkimu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHUE, cCCTeMaTH3alUs 5 5
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MTPOU3BOTHOM
2 [TepBooOpa3Has U HHTETpaI 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruyecKue HEpaBEHCTBA
4 HpparnmonaisHbIe, TOKa3aTeIbHBIC U 24 1
norapu(MudecKue HepaBeHCTBA
KommnekcHsie uncna 10
HarypanbsHble u 11e1p1e yncia 10
Cucrembl paliMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHU M
8 3ajaun ¢ mapameTpamMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

AnreOpa u Hadana mareMatudeckoro ananm3a. 10-11 xiraccel. YaeOHUK [tst
00m1e00pa3oBaTeNbHBIX OpraHu3anuii: 0a3oBbIid U yrayonéuusnii yposau/[Anmumos LA, u np.].-
7-e u3a. — M: I[IpocBemenue, 2019. — 463 c.

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Aunre0Opa u Hauana maTemaTudeckoro ananusa. 10-11 kmaccel. YueOHUK 1is
o011eo0pa3oBaTeabHbIX OpraHu3aluii: 6a3oBbli U yriayOonéHuslii ypoBHu [AnumoB 1A, u
ap.].-7-e u3a. — M: Tlpoceemenne, 2019. — 463 c.

2. AnrebOpa u Hayajga MaTeMaTH4yecKkoro aHanusa. Junakruueckue marepuaisl (0a30BbIi 1
yrryonénnsrit ypoBau) 10-11 xnacesl. MockBa «IIpocsenienune», 207 c.

HUAU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://window.edu.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
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