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HOACHUTEJIBHASA 3AIIUCKA

VY4ebnblll Kypc «Anrebpa W Hadala MaTEeMAaTHYECKOTO aHAIIM3a» SBIIACTCS OJHUM W3 HanbOojiee 3HAYMMBIX B MPOTrpamMMme
cpenHero o0uiero oopa3oBaHusl, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ECIEYMBAET UHCTPYMEHTAIBbHYIO 0a3y JUIsl MU3YUYEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JIOTUUECKOEe M aOCTPAKTHOE MBIIIJICHUE O0ydYarolMxcs Ha
YpOBHE, HEOOXOAMMOM JJIsl OCBOSHHUS MH(pOpMATHKH, 0OIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH W APYTHX AUCIUIUIMH. B pamkax
JaHHOTO y4eOHOro Kypca oOydaromiuecs: OBIaIeBal0T YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTopas (GOpMyIHUpyeT CBOU
TOCTIKECHUS B MAaTEMaTHIECKOU (opme.

VY4eOHblll Kypc anreOpsl U Havyall MAaTEMaTUYECKOTO aHaIM3a 3aKJIaJIbIBA€T OCHOBY JJIsi YCIICIIHOTIO OBJIAJICHUS 3aKOHAMU
(GU3UKYA, XUMHUHM, OHOJOTWMH, MOHUMAHMUS OCHOBHBIX TEHJCHIIMM Pa3BUTHsSI SKOHOMUKH W OOIIECTBEHHOW >KU3HHU, MO3BOJIAET
OPUEHTUPOBATHLCA B COBPEMEHHBIX ITU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HMCIOJIb30BAaTh UX JJIs JajJbHEUIIETo
0o0pa3oBaHUsI U B MOBCEIHEBHOM XM3HU. B TO ke BpeMs OBJiaJieHHEe aOCTPAaKTHHIMM M JIOTUYECKU CTPOTMMH KOHCTPYKIUSIMU
anreOpspl 1 MaTEMaTUYECKOT0 aHaJIM3a Pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTD, JI0KA3bIBAThH
YTBEPKJICHUS C MIOMOIIbIO MHAYKIIUU U PACCYKAATh IETyKTUBHO, UCIIOJIb30BaTh 0000IIIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue
Y aHaAJIOTHUI0, (GOPMUPYET KPEAaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone uzydyeHust yueOHOro kypca «Anredpa n Hayala MaTeMaTUYECKOro aHajau3a» O0ydYarolIHecs MOJy4YaroT HOBBIM OIBIT
pelIeHUsT MPUKIAAHBIX 3a7a4, CAMOCTOSATEIIBHOTO MOCTPOCHHUSI MAaTEMaTUYECKUX MOJIENICH PEabHbIX CUTyalUi, HHTEPIPETALUN
MOJYYEHHBIX PELICHUM, 3HAKOMSTCA C MNPUMEpPaMH MATEMaTHUYECKMX 3aKOHOMEPHOCTEM B IPUPOAEC, HAYKE U HCKYCCTBE, C
BBIIAIOLIUMUCS MaTEMAaTUUYECKUMU OTKPBITUSIMUA U UX aBTOPaAMM.

VYuebHblil Kypc 00y1aaeT 3HAYUTEIBLHBIM BOCIUTATENIBHBIM MMOTEHIIMAIOM, KOTOPBIM peaau3yercs Kak uepe3 ydeOHbIN
Marepuall, clocoOCTBYHOIIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crenudpuky ydeOHOU AesTeTbHOCTH,
TpeOyromield MPOJOJDKUTEIIBHOM KOHIUEHTPAMM BHUMAaHUS, CAMOCTOSITEIbHOCTH, AKKypaTHOCTM W OTBETCTBEHHOCTHU 3a
MOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MeTonuku oOydeHus aredpe v HadalaM MaTeMaTHIeCKOT0 aHaJIN3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00yUYEHUS.

B crpykrype yuebHOro Kypca «AnreOpa u Hayajga MaTeMaTHUYECKOrO aHaIM3a» BBIIEJIEHBI CIEIYIOUIUE COAEPKATEIbHO-
MeToauyeckue JuHuM: «Yucrna u  BeuuciaeHus’», «DyHkuuu u  rpaduku», «YpaBHEHHS U HepaBeHCTBa», «Hauana
MAaTEMATUYECKOTO aHanu3a», «MHOXecTBa M JIOTHMKa». BCe OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE JIMHUM HM3Y4YarOTCA Ha
MPOTSDKEHUH JIBYX JIET 00y4YeHHUs] HAa YPOBHE CPEIHET0 OOIIero o0pa3oBaHMs, €CTECTBEHHO OTOJHSS JIPYT APyra W MOCTENEHHO
HACHIIASICh HOBBIMU TeMaMH U paszzenamu. J[aHHBIA y4eOHBIM KypC SBISETCS MHTETPATHUBHBIM, TTOCKOJIBKY OOBEIuHSET B cebe
COJIEp’)KaHHE HECKOJIBKUX MaTeMAaTHYECKUX AMCIIUILUINH, TAKUX KakK ajuredpa, TPUTOHOMETPHUS, MAaTEMaTUUYECKUI aHaIU3, TEOpHUs
MHOECTB, MaremaTuueckas Jiormka u japyrue. [lo mepe Toro kak oOydaroniuecs OBJIAJEBAlOT BCE 0oyiee HIMPOKHUM



MaTEeMaTHYECKUM ammnapaTtoM, y HUX IOCIEI0BaTeNbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEeMATUYECKYIO
MOJIeNIb PEAIbHOW CUTYyallMH, IPUMEHATh 3HAHMSI, TOJIYYEHHbIE [IPU M3YYEHUH Y4eOHOTO Kypca, ISl PELIEHUS CaMOCTOSATEIbHO
c(OopMyJIMPOBAHHON MaTEMAaTUYECKOM 3a/1a4M, a 3aT€M UHTEPIPETUPOBATh CBOM OTBET.

CopepxxarenpHO-MeTOIMYEeCKass JUHUS «YKcrna W BBIUMCICHUSA» 3aBepliacT (POPMHUPOBAHUE HABHIKOB HCIIOIb30BAHHUS
JICHUCTBUTENBHBIX YMCEN, KOTOPOE OBLIO HAauaTo Ha YPOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpemnero ooiiero
oOpa3oBaHMsI 0cO00O€ BHUMAaHUE YJIelseTcs (OPMUPOBAHUIO HABBIKOB pPAllMOHANBbHBIX BBIYMCIICHUMN, BKIIOYAIOUIMX B ceOs
UCIOJIb30BAaHUE PA3JINYHBIX (POPM 3alUCH YUCIIa, YMEHHUE JIE1aTh IPUKUIKY, BBIITIOJIHATH NPUOIMKEHHBIE BBIUNCIICHUS, OLICHUBATh
YHCIIOBBIEC BHIPAXKEHUS, pabOTaTh C MAaTEMAaTUYECKUMU KOHCTAaHTaMU. 3HAKOMBIE 00YUYaIOLTUMCSI MHOYKECTBA HATYPAJbHBIX, IIEIbIX,
pPAlMOHAIBHBIX M JEUCTBUTENBHBIX YHCEN JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXa0oM M3 3THUX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My cHelu(HUUecKue 3aJadyd W OIepaliu: JeJIeHHE HaIlesio, ONEepUpPOBAHHME OCTATKaMHU Ha
MHO’KECTBE LIEJIBIX YHCEJ, 0COObIE CBOMCTBA PALlMOHAJIBHBIX U HMPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEpaliu, a TaKxKe
W3BJICUCHHE KOPHS HATYpPAJIbHOW CTEIIEHW HAa MHOYKECTBE KOMIUIEKCHBIX 4Hceln. biaromaps mocienoBaTeabHOMY PacIIMpPEHHUIO
KpyTa UCIOJIb3yEMbIX YHCEJ M 3HAKOMCTBY C BO3MOXXHOCTSMH WX NMPUMEHEHHS JUIsl PELIEHUs PA3IMYHBIX 3a1a4 (GOpMHPYETCS
MPEICTABICHUE O €IMHCTBE MAaTEMATUKHN KaK HAyKU U €€ POJIU B MOCTPOCHUH MOJEINIEH peaIbHOr0 MUpPa, IIMPOKO MUCIOJIb3YIOTCS
0000111eH1Ee U KOHKPETHU3AIHSI.

Jluaust «YpaBHEHUS U HEPABEHCTBAa» peaU3yeTcsl Ha MPOTSHDKEHWHM BCEro OOY4YEHMsT Ha YpOBHE CpEAHEro OOLIEeTro
oOpa3oBaHMsl, MOCKOJIbKY B KaXXJoM pasneine I[IporpaMMmbl mpeaycMOTpEHO pElIeHHE COOTBETCTBYIOIIMX 3ajad. B pesynbrate
oOydJaroniecss OBJAAEBAIOT  PA3JIMYHBIMM  METOJAMU  pEUICHUS  PALMOHAJBHBIX, HPPAIMOHAIBHBIX, I[OKA3aTEJbHBIX,
Jorapu(MUYECKHX W TPUTOHOMETPUYECKHX YpaBHEHUH, HEPAaBEHCTB W CHUCTEM, a TAaKXKE 3a]ad, COAEp)KallUX MapaMeTphl.
[lomyuyeHHblE yYMEHHUS LIMPOKO HCHOJB3YIOTCS MpPH HCCAEAOBAaHWU (YHKUMNH C MOMOIIBIO IPOU3BOJHOM, TNPHU pPELIECHUU
NPUKIAIHBIX 33Ja4 U 33J1a4 Ha HAaXOXJAEHHE HauOOJbIIMX M HAMMEHbIIUX 3HaueHuM (yHKIuu. /[aHHas coneprkaTesbHas JTUHUS
BKJIIOYaeT B celdsd Takxke (HOPMUPOBAHME YMEHUM BBINOJHATH pacdy€rbl Mo (opmyiaM, NpeoOdpa3zoBaHUsl pPALMOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHX BBIPAXKEHUM, a TaK)Ke BBIPAXKEHUH, COAEpKAIIMX CTeneHW U Jiorapudmsl. brarogaps
M3YYEHUIO anreOpanvyeckoro maTepualia MPOUCXOJUT JajlbHEiIlIee pa3BUTHE AJITOPUTMUYECKOTO M AOCTPAKTHOTO MBILUICHHS
oOyuaromuxcsi, (OpPMUPYIOTCS HABBIKUM JE€IyKTHUBHBIX PACCYXACHHH, pabOThl C CUMBOJIBHBIMH (OpMamu, MNpeACTaBICHUS
3aKOHOMEPHOCTEW W 3aBUCHMOCTEH B BHJE€ PaBEHCTB M HepaBeHCTB. AnreOpa mnpeanaraet 3¢G(eKTUBHbIE MHCTPYMEHTHI IS
pelIeHUs TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a]1a4, HATJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxxarenpHo-MeToaudecKkas JUHUS «DYHKIUU U Tpa@UKW» TECHO MepervieTaeTcs ¢ APYyTrUMH JMHUSAMU Y4eOHOro Kypca,
IIOCKOJIBKY B KaKOM-TO CMBICJIE 3aJa€T MOCIENOBATENbHOCTh W3Y4YEHHUS MaTepuaia. M3ydeHHe CTEeNeHHOH, IMOKa3aTelbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIHM, X CBOMCTB M Ipa)MKOB, UCIIOJIb30BaHNE (PYHKIMH JJI pEeLIeHUs 3a/1a4 U3
APYTUX y4EOHBIX MPEIMETOB U pealbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIM30M, TaK U C PEUICHUEM YpaBHEHHI



U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE yaenseTcss GOpMUPOBAHUIO YMEHUS BbIpakaTh (POpMyiamMH 3aBUCHMOCTH MEXIY
pPa3IMYHBIMKU BEJIMYMHAMU, UCCIIEAOBATH MOJYyYEHHbIE (QYHKIMU, CTPOUTh UX Tpaduku. MaTtepuan 3Tol coaepKaTeabHOU JTMHUU
HalleJIeH Ha pa3BUTUE YMEHHUI M HABBIKOB, MO3BOJISIIONIMX BBIPAXATh 3aBUCUMOCTH MEXKY BEJIMUYMHAMH B Pa3IMuHON (opme:
aHAJIUTUYECKOW, Tpaduueckod u cioBecHOM. Ero wu3yueHume CrnocoOCTBYET pa3BUTHIO aNTOPUTMHUYECKOTO MBIIICHUS,
CHIOCOOHOCTH K 000O0IIEHNIO U KOHKPETH3AINH, NCIIOIb30BAHUIO aHATOTHIA.

ConepxarenpHas JmHHS «Havama wmareMaTHdeckoro aHainu3a» TMO3BOJSET CYIIECTBEHHO pacCIIMpPUTh KpPYr Kak
MaTEMaTUYECKUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYMHBIX OOydYaloIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKy CIOXKHBIX (PYHKIINNA, OMPEENATh UX HAauOOIbIINE U HAUMEHBIINE 3HAUYCHUS, BBIUUCIATH TUIOMIAu (GUryp u oObEMBI TeT,
HaxOJIUTh CKOPOCTU M YCKOpPEHHs IpoleccoB. J[aHHas copepxaTenbHas JIMHHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHHUS
MaTE€MaTUYECKUX MOJIEJIEH peaJbHbIX CHUTYyalHid, MO3BOJSET HAXOAWTh HAWJIy4yllee pEUIeHWE B MPHUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3aJadaX. 3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOrO0 aHajiu3a CIOCOOCTBYET pa3BUTHIO
abcTpakTHOTrO, (POPMATBHO-IOTUYECKOTO U KPEATUBHOT'O MBITIICHUS, (POPMUPOBAHUIO YMEHHI paclio3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKHU B HAyKe, TEXHUKE U HCKyccTBe. O0yyaromuecs y3HalT O BbIIAIOIMIMXCA PE3yJIbTaTax, MOJIyYeHHBIX B X0JI€ pa3BUTHUS
MaTE€MAaTUKHU KaK HaAyKH, U 00 UX aBTOpaXx.

CopepxarenpHo-MeTOIMYECKass JHUHUA «MHOXECTBA M JIOTUKa» BKJIIOYaeT B ce0s DJIEMEHThl TEOPUU MHOXKECTB U
MaTeMaTUYECKOU JIOTHKU. TeopeTMKO-MHOXECTBEHHBIE MPEICTABICHUS IMPOHU3BIBAIOT BECh KypC ILIKOJBHOM MaTEMaTUKU M
npeaiaraloT Hau0oJyiee YHUBEPCAJIbHBIN SI3bIK, OOBEIMHSAIONIMN BCE paslielibl MaTeMaTUKU U €€ MPUIIOKEHUM, OHU CBSI3bIBAIOT
pa3Hble MaTEMaTUYECKUE AUCIUIUIMHBI M UX NMPWIOKEHUS B eAuHOe 1enoe. [103ToMy BaXXHO JaTh BO3MOKHOCTH 00yYaromeMycs
MMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MaTEeMaTUKHU U KCIOIb30BaTh €ro ISl BBIPAXKEHHSI CBOMX MBICIIEH.
Jpyrum Ba)XHBIM MPU3HAKOM MAaTEMATUKH KaK HayKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €1 CTPOTOCTh OOOCHOBAHUH U CJIEIOBAHUE
OnpeAeNnEéHHbIM TpaBUiaM TOCTPOCHMS JOKa3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTAMH MaTeMaTHYeCKON JIOTMKU CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOIO MBILIJIEHUSI 00YYalOIUXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJEHHS Ha OCHOBE JIOTMUYECKUX MPaBUII,
(hopMUpYET HAaBBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yuebHOM Kypce «AnreOpa W Hayala MaTeMaTHYECKOrO aHaldu3a» MPHUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO
MOJIETTUPOBAHUS, KOTOPbIE MPU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH peallbHbIX CUTYalluH,
MCCJICIOBAHMSI JTUX MOJIEJeH C TOMOINBI0 ammapara aiareOpsl ¥ MaTeMaTHYeCKOTO aHalli3a, WHTEPIPETAIMH IMOTYYECHHBIX
pe3ynbTaTtoB. Takue 3aaHusl BIUIETEHBI B KaXKJbIM U3 pa3/iesioB MPOrpaMMbl, MOCKOJBKY BECh MaTepual yueOHOro Kypca MHUPOKO
UCIIONBb3YeTCsl ISl PELIeHUs NPUKIAAHBIX 3anad. [Ipu pemeHun peanbHBIX MPAKTUYECKHX 3a7ad OO0ydarolluecs pa3BUBAIOT
HaOIIOAATENIbHOCTh, YMEHUE HAaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCSA, WCIOIB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh Mpoosiemy. JlesTenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS TMPUKIATHBIX 3aJad OPTraHu3yeTcs B
Ipolecce U3yYeHHs BCEX TeM Y4eOHOro Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHaInu3ay.



Ha u3yuenue yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHanu3a» orBoautcs 102 daca.



COJEP XAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansabie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE IpOoOU, TPOLIEHTHI, OECKOHEUHbIE nepuoandeckue apoodu. [Ipumenenue
Ipo0el ¥ MPOLEHTOB JJIs PEIICHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUI U peaibHON KU3HHU.

JleiicTBuTenpHbIe uncia. PalyoHanbHbIE W HppalMOHANbHBIE YHClIA. ApUPMETHUECKHE OIepaluu C JACHCTBUTEIbHBIMU
yuciamMu. Moayib JEHCTBUTENIBHOIO 4YMCIa M €ro cBoWcTBa. [IpuOmmkEHHbIE BBIYMCICHHS, NpaBUia OKPYTJIEHUsS, NPUKUAKA U
OLICHKA PE3yJIbTAaTa BEIYMCIICHUM.

Crenenb ¢ nenbiM nokaszatenem. bunom Herotona. Mcnonbs3oBanue noaxoasieid GOpMbl 3alIUCH IEUCTBUTEIIBHBIX YUCEN NSt
pelLIeHUs PAKTUYECKUX 3a]a4 U MPEJICTABICHUS JAaHHbIX.

ApudmeTnueckuii KOpeHb HATYPaAJIbHOM CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ pauMoOHaJIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA, CTEIIEHb C ICMCTBUTEIIBHBIM II0KA3aTENEM.

Jlorapudwm yucna. CoiicTBa sorapudma. JlecaTuunpie 1 HATYpaJIbHbIE JOTapUPMBI.

CuHHyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC U apPKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb ypaBHEHUA. PaBHOCWIIbHBIE YpaBHEHUS W YpPaBHEHHS -
cneacrteus. HepaBeHCTBO, penieHre HEpaBEHCTBA.

OCHOBHBIE METO/Ibl PEILICHUS LENbIX U IPOOHO-pAIlMOHATIBHBIX YPABHEHUHM U HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM IepEMEHHOM.
Jlenenrie MHOTOUJIEHA HA MHOTOYJIEH C ocTaTkoM. Teopema bezy. Muorousnensr ¢ nieiasiMu koddduimentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTEIEHU U KOPHHU.

HppanmonaneHbie ypaBHeHHs1. OCHOBHBIE METObI PEIIEHUS] UPPALIMOHAIBHBIX YPABHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX YPAaBHEHUM.

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOIbI PEIICHUS JIOTapU(PMUIECKUX YPABHEHHM.

OcHoBHBIE ~ TpuroHoMmerpuueckue  ¢opmynsl.  [IpeoOpasoBaHue  TPUrOHOMETPUYECKMX  BbIpakeHHMil.  Perienue
TPUTOHOMETPUYECKUX YPABHEHHUI.

Pemiennie cucteM JIMHEWHBIX YpaBHEHUM. Marpuila cCUCTeMbl JTUHEWHBIX ypaBHEHUW. Omnpenenurenb MaTpulbl 2X2, €ro
F€OMETPUYECKUM CMBICII U CBOWCTBA, BBIYMCIICHUE €r0 3HAYEHUs], IPUMEHEHUE ONPEACIUTENA Ul PEIICHUS] CUCTEMbl JTMHEHHBIX
ypaBHEHU. Pelienue npukiIagHbpiX 3a1ad C MOMOIIBIO CUCTEMBbI JMHEUHBIX ypaBHEHUU. VcciienoBaHue MOCTPOEHHOW MOJENIU C
ITOMOIIBIO MaTPHI] U ONIPEIEITUTEIIEH.



[locTpoeHne MaTeMaTHYECKUX MOJIEIIEH PEAIbHOM CUTYALlUH C IIOMOILBI0 YPAaBHEHUN W HEPABEHCTB. [I[pruMeHenne ypaBHEHUN U
HEPABEHCTB K PEIICHNUIO MATEMAaTUYECKUX 3a]a4 U 3a]a4 U3 Pa3IMyuHbIX 00JacTell HayKU U peasIbHOM JKU3HHU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocobbsl 3amanus (ysakuuu. B3aumHo oOpatabie (Qynkuuu. Kommosumms ¢yskmuit. 'padux  dyHKIMU.
DnemMeHTapHbIe TpeoOpa3oBaHus rpaduKoB PyHKIIHIA.

OOnacTh ompezeneHuss U MHOXKECTBO 3HaueHuUM ¢(yHkumu. Hymun @ynkumm. IIpomexyTku 3HaKomnocTosHCTBAa. UETHBIE U
HeuéTHble (yHKuuu. [lepumoguueckue ¢yHkumu. [IpoMeKyTKM MOHOTOHHOCTM (PYHKIMHU. MakCUMyMbl U MUHMMYMBbI (DYHKLHUH.
Haubonbiiee n HanMeHbllIee 3Ha4eHHs (PYHKIIUK HA IPOMEKYTKE.

JluneiiHas, kBaJpaTUUHas U IPOOHO-THMHEWHAS PyHKIMU. DIEeMEHTapHOE UCCIIEIOBAaHUE U TIOCTPOEHUE UX TpaUKOB.

CrenenHas (yHKIUS ¢ HATYypalIbHBIM U LENbIM MoKaszareneM. E€ coiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTeeHn
KaK (QyHKIMHU 0OpaTHOM CTENEHU C HATYPAJIbHBIM [T0OKA3aTEIEM.

[TokazarenbHast U Jgorapudmuueckas QyHKIUHM, UX cBoWcTBa U rpaduku. Mcnonb3oBanue rpadukoB (PyHKIMNA 17 pEIICHUS
YPaBHEHUM.

TpuroHomeTpruyeckast OKpy>KHOCTb, OIPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKLIUNA YUCIOBOTO apryMEHTA.

@OyHKIMOHAJIBHBIE 3aBUCUMOCTHU B PEAJIbHBIX MpoOLieccax U sABiIeHUsAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3a/laHusl TMOCJIEeNOBaTENbHOCTEH. Meroa MaTeMaruyeckol WHAYKUMA. MOHOTOHHBIE U
OTrpaHUYEHHbIE MTOCIEI0BAaTENbHOCTH. VICTOpHSI BOSHUKHOBEHHSI MAaTEMAaTUUYECKOTO aHAJIN3a KaK aHaJln3a OECKOHEUHO MaJlblX.

Apudmernueckas u reomerpuyeckas nporpeccud. beckoneuno yosiBaronias reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO
yOBIBAIOIIEH TeOMETPUUECKOW Mporpeccuu. JIMHEWHBI M SKCHOHEHIHAIbHBINA pocT. Yunciao e. Dopmynia CIOXKHBIX IMPOIEHTOB.
Hcnonp30BaHue NMpOrpeccuu I pEeLIeHNs pealIbHbIX 3a1a4 IIPUKIIAHOIO XapakTepa.

HenpepoiBHble pyHKIIMM 1 UX cBoMcTBa. Touku pa3pbiBa. ACUMITOTHI rpadukoB pyHKIUKA. CBOMCTBA (PYHKIIMI HEMPEPHIBHBIX
Ha oTpe3Ke. MeTo1 MHTEPBAJIOB ISl pelIeHUs HepaBeHCTB. [I[puMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMMN ISl pEHISHUS 3a/1a4.

IlepBas u BTOpas mpousBoaHble PpyHKIMU. OnpeneneHne, reOMeTpUYECKUd U (PU3UYECKUN CMBICH TPOU3BOAHON. YpaBHEHHE
KacaTelbHOH K TpaduKy (QyHKITUU.

[TpousBoHbIe aeMenTapHbIX GyHKUMN. [Ipon3BoaHast cyMMBbL, TPOU3BEIEHNUS, YaCTHOTO U KOMIO3UIIUHN (PYHKIIUA.

MHo:xecTBa M JIOTMKA

MHoOxecTBO, omepauuu HaJd MHOXECTBAaMU M HX cBoicTBa. [luarpammel Oinepa—Benna. IIpuMeHeHune TeopeTHKO-
MHO>KECTBEHHOT0 arnapara Jyis OIMMCAHUs peallbHbIX IPOLECCOB U SBJICHUM, TP PEIICHNUH 33Ja4 U3 IPYTHX yUYEOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO O0BEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPAaBHEHUSI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBII YPOBEHB) HA YPOBHE CPEJHEIO OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMU O0OYyYaromIerocss Kak aKTUBHOIO M OTBETCTBEHHOTO WIEHA POCCHUKCKOTO
o0IIecTBa, MPEACTABICHUE O MATEMAaTHYECKUX OCHOBaX (DYHKITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOIEIYp
IpaKJAHCKOTO o01iecTBa (BBIOOPHI, OMPOCHl U JIPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COLMAIbHBIMA HMHCTUTYTaMHU B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCHUUCKOU
MaTeMaTUKH, [ICHHOCTHOE OTHOIIECHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMAaTHUKOB U POCCUMUCKOM MaTeMaTUYECKOW HIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE ITYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, c(hOPMUPOBAHHOCTHh HPABCTBEHHOIO CO3HAHHUSA, 3THYECKOIrO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUM HAYKHU U JEATEeIbHOCThIO YUEHOT0, OCO3HAHUE JTMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAsi ICTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH,
paccyxaeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSAThH MaTEMaTHYECKUE 3HAHUS B WHTEpecax 3J0pOBOr0 M 0Oe30IMacHOro obpasa
’KU3HHU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 37I0POBBIO (370POBOE MUTAHKE, COATaHCUPOBAHHBIA PEKUM 3aHITHIN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIOPTHBHO-030POBUTEIHLHOM
NS TENBHOCTDIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH TPYAOJIOOUs, WHTEpPEC K pa3audHbiM chepam mpodeccHoHaTbHOM
NESTETPHOCTH, CBSI3aHHBIM C MaTEMaTUKONW W €€ NPWIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIiei
npodeccu W Ppeaiu30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh U CIOCOOHOCTh K MAaTeMaTHYECKOMY



o0pa3oBaHMI0 M CaMOOOpPA30BaHHMIO HAa MPOTSHKCHUM BCEH JKW3HH, TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PEIICHUH
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOU HAPaBIECHHOCTH;

7) 3K0JIOrH4e€CKOr0o BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh HSKOJIOTHYECKOM KYJIBTYPhl, MOHHMAHHE BIUSHUS COIMAIBHO-DKOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHHE TPHUPOTHON U COIUAIBLHOM Cpe/lbl, OCO3HAHKE IJI00ATLHOI0 XapaKTepa dKOJIOTHYECKUX MPpoOJieM, OpUEHTAIIUs Ha
MIPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JUIsl pelIeHUs 3a7a4 B 00JIaCTH OKpY>Kalolllel Cpeibl, TUIaHUPOBAHUE MOCTYNKOB U
OIIEHKH MX BO3MOXHBIX IMOCIEICTBUM ISl OKPYKAIOIIECH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHOMU
MPaKTUKU, TOHUMaHWE MaTEMAaTUUECKON HAyKH Kak c(pepbl YeTOBEUECKON IESITEILHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH
JUIS pa3BUTUSI LIUBUIM3ALMM, OBJAJCHUE SI3BIKOM MAaTEeMaTUKU U MaTeMAaTHYECKOM KYyJIbTYpOM KaK CpPEICTBOM IO3HAHUS
MHpPaA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO U UCCIIEI0BATENBCKYIO IESITEILHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIE MPU3HAKH MAaTEMATHYECKHUX OOBEKTOB, MOHSTHHA, OTHOIICHUN MEXKTY
MOHATUSAMH, (HOPMYTUPOBATH ONPEACIICHUS MTOHATHH, YCTaHABIUBATh CYIIICCTBEHHBIN MPHU3HAK KJIacCHU(PUKAIIUHA, OCHOBAHUS
JUTs1 00OOIIEHUSI U CPABHEHUSI, KPUTEPHUH MPOBOJIMMOTO aHAJIN34,

BOCIIPUHUMATh, (OPMYJIMPOBATh U TPEOOPA30OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIE W OTPHIIATENIbHBIC, €IUHUYHBIC,
YacTHBIE U 00I1II1Ee, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M WM MPOTHUBOpeuMsi B (akTax, JAHHBIX, HAOTIOICHUAX M
YTBEPXKICHUSIX, TIPEAIaraTh KPUTEPUHU VISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTHUBOPEUHH;

JIeaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U WHAYKTUBHBIX YMO3AKITIOUCHHUHN, YMO3AKITIOUCHHHI
10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIEHO JJOKA3aTelIbCTBA MATEMATHUCCKUX YTBEPIKICHUH (TTPSAMBIC M OT TIPOTUBHOTO), BEICTPAUBATh
apryMEHTAITUIO, TPUBOJINTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpPATh CHoco0 pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJBKO BapHAHTOB pEIICHUS, BbIOMpATh HamOoJee
MOIX OIS ¢ YIETOM CaMOCTOSITENIEHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCKHe IeiiCTBUSI:



MCIIOJIh30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MpOTUBOpEYHE, MPoOIEeMy, YCTAaHABIUBATh HCKOMOE U JaHHOE, (POPMUPOBAThH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIHIO,
MHEHUE;

IPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEJOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEU
MaTEMaTUYECKOro 00BEKTa, SIBICHHUS, MPOIECCA, BRISIBICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENLHO (POpMyIHpOBaTH 0OOOIICHUS U BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHMSI, MUCCIICIOBAHMSI,
OIICHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U O0OOIIICHUIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, a TaKXKE BBIABUTATh MPEAMNOJOXKEHUS O €ro pPa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATH AeDUIUTH UHGOPMAIUU, JAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA BOMPOC U IS PEIICHUS 3a/1auu;

BbIOMpaTh MH(OPMALIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
uH(}OpMAIUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS,

CTPYKTYPHUPOBATh MHPOPMAILIUIO, IPEJCTABIATh €€ B Pa3IMUHbBIX (POopMax, HILTIOCTPUPOBATH rpaduUeCcKu;

OIICHUBATh HAAEKHOCTH UH(POPMALIMH TIO CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BbIpaXaTh CBOIO TOUKY 3pEHHUSI B YCTHBIX W MHCHBMEHHBIX TEKCTax, JlaBaTh IOSCHEHUS MO XOJy peLIeHUs 3a/Jauu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

B X0/i¢ O0CYXCHHUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXAaeMOM TeMbl, ITPOOJIEMBI, peIIacMoi 3a/1aui, BEICKA3hIBATh
WJIeH, HalEJIEHHbIE Ha TOWCK PELICHUs, COMOCTABIATh CBOM CYXJICHUS C CYXICHUSIMHU JPYTHMX YYaCTHUKOB JUAjora,
O0OHapyXUBaTh Pa3IU4YUe U CXOJICTBO MO3UIUNA, B KOPPEKTHOH hopMe popMynupoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;

MPEACTABNISATh PE3YNbTAThl PEUICHUS 3a7a4d, DKCIEPUMEHTA, WCCIEAOBAHMs, MPOEKTa, CAMOCTOSTEILHO BBHIOMPATH
(dbopmaT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
COCTaBIISITh IUIAH, AJITOPUTM PELIEHHS 3aJayd, BBIOMpATh CIOCOO0 peHIeHHs ¢ YYETOM HMEIOLIUXCA PECYpCcOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(MOPMALIHH.



CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTELJIEKT:

BJIa/IETh HAaBbIKAMU MIO3HABATENbHOM pe(IeKCHU KaK OCO3HAHMSI COBEPILIAEMBIX AEHCTBUN U MBICITUTENIbHBIX IPOIIECCOB,
UX pe3yJbTaTOB, BIAJAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa pelleHus MaTeMaTH4eCKOU
3a/lauu;

NpeIBUAETh TPYIHOCTH, KOTOPhIE MOTYT BOZHUKHYTh MPU PEIICHUU 3a/l1a4d, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAWJACHHBIX OIIHUOOK, BHISIBICHHBIX TPYTHOCTEIH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCJIOBHSAM, OOBSCHATH MPUUYMHBI JOCTHKEHHSI WM HEJOCTHKECHUS
PE3YNbTATOB JIEATENbHOCTH, HAXOAUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MIOHUMAaTh W HKCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYAJbHON paOOTHI MpHU PEIICHHH YYEOHBIX 3ajad,
MPUHUMATh 1€JIb COBMECTHOM JIESITEIbHOCTH, INIAHUPOBATh OPraHU3ALUI0 COBMECTHOU pabOThI, pacipeeisTh BUIAbl padoT,
JOTOBapUBaThHCA, 00CYKAATh MPOLECC U PE3yIbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (popMax paboTel (00CYykIeHUs,, 0OOMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIEC), BBHITIOIHSTh
CBOIO YacTh pabOThI U KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMH YJICHAMHU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIA/Ia B
00U IPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoHny o0yuenust B 10 kiacce oOy4arouiuiicsi moayyuT CIAEAYIONINE MPEAMETHBIE PE3yJIbTaThl 110 OTACIbHBIM TEMaM
paboueil mporpamMMbl yueOHOTO Kypca « AJiredpa ¥ Hadajla MaTEMaTUYECKOTO aHATTU3ay:

Yucia 1 BBIYMCICHUSA:
CBOOOZIHO OMNEpUPOBaTh MOHATHSAMHU: palMOHAIbHOE YMCI0, OECKOHEYHas [epuoauyeckas JpoOb, TMPOLEHTHI,
VPPALMOHATIBHOE YNCI0, MHOXKECTBA PALIMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJb JEUCTBUTEIBHOTO YNCIA;
MPUMEHSATH APOOH M MPOLEHTHI ISl peIIEHUs MPUKIAAHBIX 33]1a4 U3 PA3IMYHbBIX OTpAciiel 3HAaHUI U pealbHOU KU3HH;
MPUMEHSATH MPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJIEHUS, IPUKUAKY U OLEHKY pe3yJIbTaTa BBIUUCICHUN;
CcBOOOJHO OIEpPUpPOBaTh IOHATHEM: CTENEHb C LEIbIM [OKa3aTeJdeM, HCIOJIb30BaTh MNOAXOAAIIYI0 (GOopMy 3amucu
JNEUCTBUTEIBHBIX YUCEII JUISl PEIUEHUS TPAKTUYECKUX 33124 U PEICTABICHUS JaHHbBIX;
cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTEEHU;
CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM [TOKa3aTeNIeM;
CBOOOJIHO OINEPUPOBATH MOHATUAMM: JIOTApU(PM UKcia, IECATUUHBIE U HATYpaJIbHbIE JTOrapu(pMblI;
CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO apTyMEHTA,
ONEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apPKTaHI€HC YHCIOBOTO apryMEHTA.



YpaBHeHMs U HEPABEHCTBA:
CBOOOJHO OINEPUPOBATh MOHATHUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YpPaBHEHHUS U YpaBHEHUS-
CJIEJICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,;
OPUMEHATh Pa3jIMYHbIE METOJbl PEUICHUS PALUOHAIBHBIX U JApPOOHO-PAallMOHANBHBIX YpPAaBHEHUM, NPUMEHSATh METO[
MUHTEPBAJIOB ISl PELLECHUS HEPAaBEHCTB;
cBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJAHOW MEPEMEHHON, MHOTOWIEH C LETbIMU KO3(PPHUIMEHTaMU, KOPHH
MHOTOWIEHA, IPUMEHATH JIeJIECHUE MHOIOYWIEHAa HA MHOTOWIEH C OCTaTKOM, Teopemy be3y u Tteopemy Buera mis penieHus
3az1ay;
CBOOOJIHO OINEpUPOBaTh MOHSTUAMU: CHCTEMAa JIMHEWHBIX YpaBHEHHMW, MATpULA, ONPEACIUTENb MATpULbl 2 X 2 U €ro
T€OMETPUYECKUIM CMBICH, HCIOJB30BAaTh CBOMCTBA OMNpeAenauTenss 2 X 2 Juid BBIYHUCICHUS €r0 3HAYCHMS, NPUMEHATH
OMPENEIUTENN UIsl PEUIEHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUH, MOJEIUPOBATH PEalbHbIE CUTYal[MU C IMOMOIIbIO CHUCTEMBI
JUHENHBIX ypaBHEHW, HCCIEAOBAaTh IMOCTPOCHHBIE MOJIETU C IMOMOIIBI0 MAaTPUIl U ONPEAECIUTENICH, UHTEPIPETUPOBATh
IIOJIyYECHHBINA PE3YJIbTAT;
HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU J1JIsl IpeoOpa30BaHuUs BbIPAKEHMUIA;
BBITNIOJIHATH MPE0OPA30BAHMS YUCIOBBIX BBIPAKEHU, COAEPKAIIMX CTENEHU C PAllMOHATIBHBIM I10Ka3aTeJeM;
MCII0JIb30BaTh CBOMCTBA JIOrapu(pMOB AJi peoOpa30BaHUs JOTapu(PMHUUECKUX BbIPAXKECHHUI;
cBOOOJIHO OIEpPUPOBATh MOHATUAMM: HUPPALMOHAIBHBIE, MOKa3aTeIbHblEe W JIOrapu(MUUYECKUE YpaBHEHUS, HaXOAWUTh HUX
pELIEHHS C TOMOUIBI0 PABHOCWIIBHBIX MIEPEXO0I0B WU OCYIIECTBIISIS IPOBEPKY KOPHEH;
INPUMEHSTh OCHOBHbBIE TPUTOHOMETpUUECKHE (POPMYIIbI AJi TPeoOpa30BaHusl TPUTOHOMETPUUYECKUX BhIPAKEHUH;
CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHE, MPUMEHATh HEOOXOAMMBIE (POPMYJIIBI IJIs PEIICHHMS
OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPABHEHUI;
MOJIETIMPOBATh pealibHble CUTyal[MM Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA IO YCJIOBHIO
3aJ1a4uM, UCCIIEIOBATh MOCTPOCHHBIE MOJIENN C UCIOJIb30BAaHUEM arlrapaTa ajareopsl.

DOyHkuuu ¥ rpapukm:
CBOOOJHO OMEpUpOBaTh MOHATUSAMU: (YHKLHUS, CIOCOObI 3aJaHusl (QYHKIMH, B3AaUMHO OOpaTHbIE (DYHKIIMH, KOMITO3ULIUS
byHKUMA, rpa@uK QyHKIMK, BHIIOIHATH 3JIEMEHTApHbIE MMPpeoOpa3oBaHus Tpa@uKoB HyHKIINIA;
cBOOOIHO ONEPUPOBATH MOHATHSIMH: 00JIACTh OMPECIICHUS U MHOXKECTBO 3HAYEHUH (PYHKIINH, HYJIH (PYHKIIMU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA,
CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: YETHBIE U HEUETHBIE QYHKIMH, TEpUOAUYECKHe QYHKIUU, TPOMEKXYTKH MOHOTOHHOCTH
(GyHKUIHMHA, MAKCUMYMbI I MUHUMYMBbI (DYHKIIMH, HAUOOJbIIEE U HAMMEHbIIIee 3HAaUeHHE (PYHKIIUU Ha TIPOMEKYTKE;



cBOOOJHO ONEPUPOBATh MOHATHUAMHU: CTENEHHas (YHKIUS C HATYpaJbHBIM M LEJIBIM MOKa3aTeleM, Ipaduk CTEmneHHOM
GyHKIIUM ¢ HaTypaidbHBIM M IIENIBIM IOKa3aTeneM, rpa@uK KOpHS N-Oi CTENeHW Kak (PYHKIHH OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeseM;
ONEpUpPOBaTh TMOHATUSMU: JIMHEWHAs, KBaJpaTHU4Has W JApOOHO-IMHENHHas (YHKIUHU, BBIIOJHATH 3JIEMEHTApHOE
HCCJIEJOBAaHNUE U TIOCTPOEHUE UX Ipa(UKOB;
cBOOOHO OMEPUPOBATh MOHATUSAMU: TMOKa3aTeNbHas U JIorapupmuieckas QyHKINU, UX CBOMCTBA U rpadUKu, UCTIOIb30BaTh
uX rpaduKu A7 pelieHus ypaBHEHHUI;
CBOOOJIHO ONEPUPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONPEIEIICHUE TPUTOHOMETPUUECKUX (YHKIUI
YHCJIOBOTO apryMEHTa;
UCIIOJIb30BaTh TpaduKku GYHKUIUN AJI1 UCCIEAOBAHMS MPOIIECCOB M 3aBUCUMOCTEN MPU PEIICHUH 3a/1a4d U3 APYTUX YUEOHBIX
MPEAMETOB U PEaTbHOM KU3HH, BhIpAXKaTh (POPMYJIaMHU 3aBUCUMOCTH MEK/y BEINYNHAMU;

Havana mareMaTH4ecKoro aHajiusa:
CBOOOZIHO OIEpUpPOBaTh MOHATUSAMU: apuUPMeTHUECKas U TeoMeTpuyecKas Iporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuyecKas Mporpeccus, JMHEHHBIN U SKCIIOHEHIIMATIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MIPE/ICTABICHUE
O KOHCTAHTE;
MCIIOJIB30BaTh MIPOTPECCHUH JIJISl PEILICHUS PealbHBIX 33a]1a4 MPUKIIATHOTO XapaKTepa;
CBOOOJIHO ONEPUPOBATHh MOHATHUAMHU: TOCIEIO0BATEIBHOCTb, CHOCOOBI 3aJaHMs IOCIEI0BATEIbHOCTEH, MOHOTOHHBIE U
OTrpaHUYEHHbIE TOCIIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI 3apOXKACHHUS MaTeMaTHUYECKOro aHalIW3a Kak aHajin3a O€CKOHEUHO
MaJblX;
CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HENpPEpbIBHbIE (PYHKIMU, TOUYKM pa3pbiBa Trpaduka (PyHKIMU, ACUMOTOTHI rpaduka
bynxumy;
cBOOOJHO ONepUpoBaTh MOHATHEM: (DYHKIUS, HEIIPEPbIBHAS HAa OTPE3Ke, MIPUMEHATh CBOMCTBA HEMPEPBIBHBIX (QYHKIUHN TS
penieHus 3a1ay;
CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TIEpBasi U BTOpas MPOU3BOAHBIE (DYHKIIMH, KacaTelbHas K rpauKy QyHKINU;
BBIYUCIIATh TPOU3BOJHBIE CYMMBI, INPOU3BEICHUS, YaCTHOTO M KOMIIO3MIIMM JBYX (DYHKIMH, 3HaTh MPOU3BOJIHBIC
AIIeMEHTapHbBIX (PYHKIUHI;
MCIIOJIH30BaTh TEOMETPUICCKUN U (PU3UUECKUIN CMBICI TTPOU3BOIHOM JUIsl pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:
CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpALlMU HAJ] MHOKECTBAMU;



HCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JiJIsi ONMUCaHUs PETbHBIX TPOIECCOB U SBIICHUMN, TIPU PEIICHUN 33/1a4 U3
JIPYTUX Y9eOHBIX MPEIMETOB;
CcBOOOIHO OTIEpUPOBATH MOHATHAMH: OMpECIICHUE, TeopeMa, YpaBHEHHE-CIEACTBIE, CBOWCTBO MaTEMaTHUECKOTO OOBEKTa,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIC YPaBHCHUS U HEPABEHCTBA.
K konmy obydenus Bl11 kjacce oOyJaromuiics MOTYYUT CIEAYIONIUME TPEAMETHBIE PE3YNbTaThl MO OTACIBHBIM TEMaMm
paboueii mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajla MaTEMaTHIECKOTO aHATIN3ay:

Yucsia ¥ BbIYMCIIEHUS:
CcBOOOHO ONIEpUPOBATh MOHATHSMU: HATYPATHHOE H IIEJI0€ YHCIIO0, MHOXKECTBA HATYPAIBHBIX U IEJIBIX YHCEN, UCIIOIh30BaTh
npu3Haku nenumocTd nenbix yucen, HOJl u HOK HatypanbHbIX uncen A1 penieHus 3a1ad, IpUMEHATh anroput™ EBkina;
CBOOOJHO OINEPUPOBATH IMOHATHEM OCTAaTKa IO MOIYJIO, 3alUChIBATh HATYpaJIbHBIC YHCIA B PA3IUYHBIX MO3UITHOHHBIX
CUCTEMaXx CUHUCIICHUS;
CBOOOJIHO OMEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE YUCJIO ¥ MHOKECTBO KOMITJIEKCHBIX UHCEN, MPEACTABISTh KOMIUICKCHBIC
YyCia B anreOpanvyeckoi u TpUroHOMETpUYECKOU opMe, BBHITIOIHITH apu(METHYECKUE OTepallid ¢ HUIMU U u300paxaTh Ha
KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:
CBOOOJHO OIIEPUPOBATH MOHATHSAMHU: HPPAIMOHAIBHBIE, TIOKA3aTeIbHbIE U JOrapu(pMUUYECKUEe HEPAaBEHCTBA, HAXOAUTh HX
PEIICHHS C TOMOIIBIO0 PABHOCWIIBHBIX TIEPEXO0JIOB;
OCYIIECTBJISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;
CBOOOJIHO OMEpPUPOBAThH MOHSATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMbIe (POPMYIIBI JUIsl PEIICHHUS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;
CBOOOJHO OTNEPHUPOBATH TOHATHSIMHU: CHCTEMa W COBOKYITHOCTh YPaBHECHHWW M HEPABCHCTB, PAaBHOCWIBHBIC CHUCTEMBI U
CUCTEMBI-CIICJICTBHUS, HAXOJIUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH PAIlMOHAIBHBIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX U
norapu(MUIECKNX YpaBHEHUI U HEPABEHCTB;
permaTh parroHalbHbIC, WpPpalMOHATIbHBIC, TOKa3aTeIbHbIC, JIOTAPU(PMUICCKHE W TPUTOHOMETPUUYCCKHE YpPaBHCHHUS U
HEpaBEHCTBA, COJICPIKAIIIEC MOTYJIH U TTapaMETPhI;
MPUMEHSATH TpadUUECKUe METOMBI IS PEIICHHUS YpaBHECHUN M HEPABEHCTB, a TaKXKe 3aJad C MapaMeTPaMH;MOJICIHPOBATh
peanbHbIe CUTYaIlMHd Ha SI3bIKE alNreOpbl, COCTABIATHh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U WX CHUCTEMBI IO YCJIOBHIO
3a/lauyu, WCCIENOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIh30BAaHUEM armapara ainreOpbl, WHTEPIPETHPOBATH IMOTYYEHHBIH
pe3yIbTart.



DOyHKUMU U rpauKu:
CTPOUTH TpapUKd KOMMO3UIMH (PYHKIHMHA C TMOMOUIBIO AJIEMEHTAPHOTO HCCIIEIOBAaHUS M CBOWCTB KOMIIO3UIMHM JIBYX
byHKIUH;
CTPOUTbH T€OMETpUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH;
CBOOOJTHO OTNEPUPOBATH MOHATUAMHU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIUH;
MPUMEHSTh (PYHKUIWHU AJI1 MOJIECTUPOBAHUS M UCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Havana MaTeMaTH4eCKOr0 aHAJIM3A:
UCII0JIb30BAaTh MPOU3BOJIHYIO JUIsl KCCIIeIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAMMEHbIIIee 3HaUeHUsT (YHKIIUU HEMIPEPHIBHON HA OTPE3KE;
WCIIOJB30BaTh IPOM3BOJHYIO [UIl HAXOXKJICHUS HAWJIY4IlEero pElICHHWs B NPUKIAOHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKHUX, 3a/1a4ax, JIsl ONpPEeeTIeHUs] CKOPOCTU U YCKOPEHHUS IMpoliecca, 3aJaHHOro (OopMyJIoN WK rpaduKkoM;
CBOOOJHO ONEPUPOBAThH MOHATUAMHM: MEPBOOOpa3Has, ONPEACIEHHbIA UHTErpall, HAXOJAUTh NEPBOOOPA3HBIE AIEMEHTAPHBIX
GyHKUIMIA U BBIYUCISTH MHTETpal 1o ¢popmyse Heiorona-JIeiOnuia;
HAXOJIUTh TJIOMIAH TNIOCKUX (PUTYP U OOBEMBI TEJI C TOMOIILI0 UHTETPAIA;
MMETH MPEACTABICHUE O MATEMAaTUYECKOM MOJICIMPOBAHUH Ha MPUMEPE COCTABICHUS TU(PPEpEeHIINATBHBIX YPaBHEHU;
pemiath MNPUKIAIHBIE 3aJauyd, B TOM YHUCJIE COLUMAIbHO-3KOHOMHUYECKOTO W (DU3MYECKOr0o XapakTepa, CpeICTBaMU
MAaTEMATUYECKOTO aHAIIN3A.



TemMaTHnuecKuil mJiaH
10 kaace (3 yaca B He/1eJ110)

No /it Pa3nesibl nporpaMmel. KoauuecTBo npuMevaHue
Tembl, BXoAsilllHe B pa3jiel. 4acoB
0 BBoaHoe noBTopenue. 3 ITpoBepounas pabota
1 MHOXECTBO 1€UCTBUTENBHBIX YKcesl. MHOrowieHsl. PanmonanbHbie 17 1
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YpaBHCHUN
2 Oynkiun v rpaguku. CrenenHas GyHKIUS C LEIbIM ITOKa3aTeleM 10 1
3 Apudmernueckuii KopeHb N-oii ctenenu. VppannoHaibHble ypaBHEHUS 12 1
4 IToka3zarenpHas pynkuus. [lokasarenbHble ypaBHEHHS 9 1
5 Jlorapudmuueckas ¢pynxuus. Jlorapupmudeckre ypaBHeHUS 15 1
6 TpUroHOMETPUYECKUE BBIPAKEHUS U YPABHEHUS 21 1
7 ITocnenoBaTenbHOCTH U MPOTPECCUH 5
8 HenpepsiBabie pynkiuu. [IponszBoanas 10
9 IToBTOpeHME, 0000IIIEHNE, CHCTEMAaTH3allUsI 3HAHUN 0
Bcero 102
Iloypounoe miaanuposanue — 10 kiace (3 uaca B nenemo)
Tema ypoka Jdomamnee 3aganue Ouenotmrre Pecypcel ypoka CPOKH
MaTepHAaJbl
0.1.1 UucnoBble 1 OYKBEHHBIE BBIPAKEHUS. Kaprouka - 3aganue DO, CII 4.09.23
0.2.2 Peerne RBATPATHBIX H PALHOHATHHBIX Kaprouka - 3ananue @0, BK 6.09.23
YpaBHECHUH.
0.3.3 BBoaHBII KOHTPOJIb. 7.09.23
MHo:kecTBO JAelicTBUTENbHBIX YK cel. MHOTOWIeHbl. PalinoHaIbHbIe ypaBHEHHUsI U HEPABEHCTBA.
Cucrempl JuHelHbIX ypaBHeHHii (17 yacoB)
14.1 Pammonansaslie gncina. OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH, MIPOIICHTHI, m.1.1, ctp.3-6 11.09.23
0OeCKOHEUHBIC IEPHOTUIECKUE IPOOH
15.2 [Tpumenenue apobeli U MPOICHTOB IS https://eqe.sdamaia.ru/
peleHus: MPUKIAIHBIX 3a7a4 U3 Pa3INuHbIX 13.09.23
OTpaciei 3HAaHUM U peabHOM JKU3HHU.
1.6.3 JICHCTBUTENLHAIC YMCIA. PAUMOHATLHBIC 1 ml.1,ctp.3 -6 https://edu.skysmart.ru/

UppalvoHaJIbHbIE YuCia. ApupMeTHndecKue



https://ege.sdamgia.ru/
https://edu.skysmart.ru/

oncpanunu C HeﬁCTBHTCHBHLIMH qucjiaMu

1.7.4

Hcnonb3oBanne moaxoasmieii opMbl
3alInucu I[eflCTBI/ITCJILHLIX YUCECJI IJIA
PEIICHUS TPAKTUYECKHUX 3a]1a4 1
HpeI[CTaBJIeHI/ISI JAaHHBIX.

1.8.5

Monynb 1eCTBUTEIBHOTO YUCIIA U €TO
cBoiicTBa. OmnpeneneHue, Teopema,
CBOMCTBO MaTeMaTHYECKOTO 00BEKTA,
CJIEZICTBHE, JI0OKA3aTEIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUSL.

m1.1, ctp.6 -7

1.9.6

MHOXecTBO, orepanuu HajJ MHOKECTBAMU
1 ux cBoiicTtBa. Jluarpammel Ditiepa-Benna

n.1.2, crp.10 - 14

1.10.7

[IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO
arnmapara JJis OIMCaHus PealIbHbIX
IIPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3a1a4
U3 APYruX y4eOHBIX IPEIMETOB.

m.1.2, ctp.10 - 14

1.11.8

[IpubnuxEHHbIE BRIYUCIICHUS, TIPaBUIIaA
OKpYTJIEHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIECHUN

1.12.9

MHoOro4jieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOWIEHA HA MHOT'OWICH C
octaTkoM. bunom HrroTona.

m.2.2, ctp. 48-52

https://yandex.ru/video/preview/111

00730268261277110

https://ege.sdamgia.ru/

1.13.10

MHorouseHsl ¢ HeabIMUA Kod(hGUIIIeHTaMH.
Teopema Buera. Teopema be3y

n.2.3 -1. 2.4, ctp. 48-60

1.14.11

OCHOBHBIE METO/IbI PELLICHUS LIETbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB.

n.2.1, ctp. 44 - 46,
n.2.6, ctp. 65- 68,

1.15.12

Pemenne cucreM TMHEHHBIX YpaBHEHUM.
CucreMsl pallMOHaIbHBIX YPABHEHHM.
PanmonansHbie HEpaBeHcTBa. MeTon
MHTEPBAJIOB.

n.2.7-1.2.9, ctp. 70 — 83,

1.16.13

Martpuna cCUCTEMBI IMHEWHBIX YPABHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYECHMUSI.

1.17.14

[IpuMeHeHne onpenenuTens s PEIIeHHs
CUCTEMBI JINHEWHBIX YPABHEHUI

1.18.15

Pemenne nmpukiagHeIX 3a/1a4 € IOMOIIbIO
CUCTEMBI JINHEWHBIX YPABHEHU.



https://yandex.ru/video/preview/11100730268261277110
https://yandex.ru/video/preview/11100730268261277110
https://ege.sdamgia.ru/

1.19.16

HccenenoBanue nNocTpOCHHOM MOJENH C
IIOMOUIBIO MaTPHUILL ¥ ONIPENEIUTEIEH.

1.20.17

KonTposbHnas padora: "PannonajabHblie
yYPaBHeHMs M HepaBeHcTBa. CucreMbl
JIMHEHHBIX ypaBHeHuil'"

DyHKUUM U rpadpux

u. CrenenHasi QyHKIUA € 1eJbIM MOKa3aTeJaeM

(10 yacos)

2.21.1

OyHKIWS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumHuo oOparHbie ¢pyHkimu. Kommosunms

byHKIMI

n.3.1, ctp. 93 — 99,

2.22.2

I'paduk Gynkmuu. SnemMeHTapHbBIC
npeoOpa3oBanus rpapukoB GyHKINUN

m.3.2, ctp. 96 — 99,

2.23.3

O06nacTb onpeneneHns 1 MHOXKECTBO
3HayeHndd pynkuuu. Hynu ¢pynknmm.
[IpoMeXyTKH 3HAK MOCTOSIHCTBA

m.3.1, ctp. 93 — 99,

https://resh.edu.ru/subject/51/

2.24.4

YérHble U HEUETHBIE (PYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

n.3.2, ctp. 93 — 99,

2.25.5

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
HauOonp1iee 1 HauMeHblIIee 3HaYEHUE
(YHKIIMM Ha IPOMEKYTKE

m.3.1, cTp. 93 — 99,

2.26.6

JluneliHasi, KBaJpaTU4Has U JPOOHO-
JTUHENHast QyHKIHUU. DJIeMEHTapHOoe
UCCIIeIOBaHHUE U MIOCTPOEHUE IpauKoB
TUX QYHKIUI

n.3.1, ctp. 93 — 99,

2.27.7

Crenens ¢ nenslM nokasareneMm. CreneHHas
(GYHKIIMS C HaTypaJIbHBIM U LIEJIbIM
nokasaresneM. E€ cBoiicTBa u rpaduk

n.4.1, crp.122 — 124,

2.28.8

Crenens ¢ palrOHAJIBHBIM ITOKA3aTCJIICM.
CBOMCTBACTEIICHU C pallnOHAJIbHBIM
IIOKa3aTcCICM.

m.4.2, ctp.125 — 129,

2.29.9

Penienue ynpaxcHeHI/Iﬁ 1o Teme «CTeIeHb C
panrOHAJIBHBIM ITOKA3aTCICM)).

n.5.5, ctp.159- 162,

https://edu.skysmart.ru/

2.30.10

KonTpoubnas padora: "Crenennas
¢pynkuus. E¢ cBoiicrBa u rpaguk"

Apudmernyecknii KopeHb N-o0ii crenend. Mppauuonanbubie ypaBHeHus. (12 yacoB)

3.31.1

ApudmeTniecknii KOpeHb HATYpaIbHOM
CTEINEHU U €r0 CBOMCTBA

n.3.3 -1.3.5, cTp. 100 — 109,

https://ege.sdamgia.ru/

3.32.2

[TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETICHH U KOPHU

n.3.6, ctp. 111 — 112,

https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

Brinecenne MHOXKUTEIIS HU3-110a 3HaKa

3.33.3 n.3.6, crp. 111 - 112,
KOPHSL.
3.34.4 BHeceHne MHOKUTEINS 11O/ 3HAK KOPHS. n.3.6, ctp. 111 - 112,
WppanronansHbie ypaBHeHUsI. OCHOBHBIE https://edu.skysmart.ru/
3.35.5 METO/IbI pEIICHUS] UPPATUOHATBHBIX
ypaBHEHUH
3.36.6 OO1acTb A0MYCTHMBIX 3HAUCHHH https://ege.sdamgia.ru/
UPPaLMOHATIBHOIO YPABHEHUS
3377 AJII‘OpI/ITMvpeHIGHI/ISI UppanroOHaIbHBIX
YpaBHEHMH.
3388 PaBHOCUIIBHBIE TTEPEXO/IBI B petieHnm
UppalMOHAJIBHBIX YPaBHEHUH
3399 PaBHOCHIIBHBIE TEPEXObI B pEILICHUH
UPPaMOHATIBHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHs N-Oi CTENeHH
3.40.10 KaK QyHKIIMH OOpaTHOW CTETICHH C n.3.7-1.3.9,, ctp. 114 — 120,
HaTypaJbHbIM I1OKa3aTelIeM
34111 Pemenne ynpan(HeHI:Iﬁ 1o Teme «CBOMCTBa 1.3.7-1.3.9, , crp. 114 — 120,
U rpauk KOpHs N-0if cTeneHn»
KonTpoubnas padora: "CsoiicTBa n
3.42.12 rpa¢uk KOpPHs N-0ii CTeNeHu.
HppaunonajbHbie ypaBHeHus'"
Iloka3arenbHas pyHkuus. [lokazareabHbie ypaBHeHus (9 4yacoB)
4431 CTGPGHB C LIEJIBIM TTOKa3aTelleM H e€ 4.1, crp.122 — 124,
CBOMCTBA
TENEeHb MOHAIBHBIM TOKa3aTeNeM U
4.44.2 ecé iBzﬁCTc;g.a ?:T(e)nng C I[eﬁ:TB?/IB:e;IJ:EHM m.4.2, c1p.125 - 129,
T n.4.7, ctp.142 — 143,
MIOKAa3aTeJIEeM.
4453 [ToxazarenbHast pyHKILIMS, €€ CBOWCTBA U 1.4.8, ctp.144 — 147,
rpaduk
4.46.4 Hcnons3oBanue rpapuka GyHKIUU A5
peleHns ypaBHeHUH
4.47.5 [TokazarenbHBIC YpaBHCHUS. n.6.1, ctp.164 — 166,
4.48.6 OCHOBHBIE METO/IbI peuieHnus
NOKa3aTeIbHBIX YPaBHEHHUN
[TocTpoeHne MaTeMaTHUECKUX MOJIENIeH
4.49.7 pEATHbHOM CUTYAITUHU C TIOMOIIBIO 1m.6.4, ctp.173 — 176,
ypaBHEHHI U HEPABEHCTB.
4.50.8 [TpyMeHeHre ypaBHEHUI 1 HEPABEHCTB K n.6.4, ctp.173 — 176,



https://edu.skysmart.ru/
https://ege.sdamgia.ru/

PEIICHUIO0 MaTEMaTUYECKHX 3a/1a4 U3
pPa3IUYHBIX 00J1acTEH HAYKU U peaTbHON
JKU3HU.

KonTpoasnas padora: "[loka3areabHas

451.9
¢ynknus. [loka3zarenbHbie ypaBHeHus'
Jlorapupmuueckasi pyukuus. Jorapupmuyeckue ypapHenus (15 yacon)
5.52.1 Jlorapudwm yucna. n.5.1, ctp.148 — 150,
5.53.2 CaoiicTBa norapupma m.5.2, ctp.148 — 152,
5543 ITpeoOpa3zoBaHue BbIpaXKEHUM, COIEPKALINX 5.1 —1.5.2, crp.148 — 152,
sorapuhMbl
5554 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 11.5.3, c1p.155 — 156,
rpaduk
5.56.5 JlecsiTrunble ¥ HATypaJIbHBIE JIOTapHU(pMBI 1n.5.4, cTp.157 — 159,
5576 Hcnons3oBanue rpa:bHKa GyHKIUY 1S 11.5.4, c1p.157 — 159,
pelieHus: ypaBHEeHU I
5587 @YHKIMOHATBHO-TpaUIECKUl METOA
T pellleHus] ypaBHEHU N
5598 HorapmblvinquKHe ypaBHeHus. Pemenue 11.6.2, c1p.166 — 168,
ypaBHEHUH MO ONPEENCHUI0 Jorapudma
560.9 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
T Jorapu(pMHUUECKUX ypaBHEHHM
5.61.10 OCHOBHBIC METO/IBI PCILICHH n.6.3, crp.169 — 172,

Jorapu(pMUUECKUX ypaBHEHHUH

5.62.11 Meroa noTeHunpoBaHus n.6.3, ctp.169 — 172,

Meron BBeIeHUSI HOBOM IEPEMEHHOU

5.63.12 n.6.3, cTp.169 — 172,
Merton norapugmMupoBaHus
HepaBeHCTBO, penieHne HepaBeHCTBA.

5.64.13 [Tpocreiimue norapudpmudeckue n.6.5, crp.178 — 181,
HEpaBEHCTBA.
OyHKIMOHATbHbIE 3aBUCUMOCTH B

5.65.14 peanpHBIX Mpoleccax u sBieHusx. 'paguxu | 1m.6.6, ctp.182 — 185,

PCAIbHBIX 3aBHCHUMOCTEH.

KounTtpoubnas padora:
5.66.15 "Jlorapupmuueckas GpyHKnus.
Jlorapudpmuueckue ypapHenus"

TpuroHomerpuyeckue BbIpaKeHHs U ypaBHeHus (21 yac)

IlonsTue yrna. Panuannas mepa yria.
6.67.1 Tpuronomerpudeckasi OKpy>KHOCTb, n.7.1 -1n.7.2, ctp.148 — 152,
OIIpEIETICHUE TPUTOHOMETPUUECKUX




(YHKLIMH YUCIOBOTO apryMEHTa.

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC

n.7.3 -n.7.4, ctp.203 — 210,

6.68.2 YUCIOBOro aprymenTa. OCHOBHBIE 1.8.1— 1.8.3. c1p.233 — 241,
TPUTOHOMETPUYECKUE TOXK/IECTBA.
ApKCHUHYC, apKKOCUHYC U apKTAHI'€HC n.7.5-1.7.8, cTp.216 — 231, )
6.69.3 YHUCJIOBOTO apryMEHTa m.8.4 —n.8.5, ctp.243 — 254, https://edu.skysmart.ru/
6.70.4 POpMyJTBI /U apKTaHTCHCA H n.8.6, cTp.255 — 257, https://ege.sdamgia.ru/
ApKKOTAaHT€HCa
OcHoBHBIE TpUroHOMeTprUeckue dpopmynsl. | 1.9.1, ctp.258 — 260,
6.71.5
DopMyIbl CYMMBI M pa3HOCTH apryMeHToB. | 11.9.3, c1p.264 — 266,
6.72.6 DOopMyIIBI U1 JONOJHUTEIBHBIX YIIIOB. 1.9.2, ctp.262 — 263,
6.73.7 CymMa ¥ pa3HOCTh CHHYCOB U KOCUHYCOB. 1.9.4, ctp.266 — 267,
6.74.8 ®opmyibl gBOHHOTO yriaa. @opmysbl 1.9.5, c1p.268 — 270,
MIOJIOBUHHOTO yTJIa
6.75.9 DopMyIbl TIOHUKEHUS CTEIIEHHU.
6.76.10 Dopmyiibl TPoU3BeCHHS QYHKIIHIA 1.9.6 —11.9.7, ctp.273 — 278, https://ege.sdamgia.ru/
6.7711 ToxmecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHusl.
6.78.12 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX
BBIPAKCHU I
YpaBHEHUS, KOPEHb YPaBHEHUSI.
6.79.13 PaBHOCWIIbHBIE YpaBHEHUS U yPaBHEHUS - n.11.1, cTp.295 — 298,
CIICICTBUSI.
6.80.14 Pemenue Tpuronomerpuueckux ypasHenu | m.11.2, ctp.299 — 302, https://edu.skysmart.ru/
6.81.15 Pemenne ypaBHeHus COSX = & n.11.2, ctp.299 — 302,
6.82.16 Penienue ypaBHeHus SinxX = a n.11.2, ctp.299 — 302,
6.83.17 Perienune ypaBHenwuii tgx = a, Ctgx = a n.11.2, ctp.299 — 302, https://ege.sdamgia.ru/
6.84.18 YpaBHEHUS, CBOISIIMECS K KBaJPATHBIM | n.11.3, c1p.303 — 306,
ypaBHEHHUSIM. MeTo]1 3aMeHbI IepeMEHHON
6.85.19 OnmHOpPOIHBIE TPUTOHOMETPUIECKHE 1.11.4, c1p.307 — 309,
ypaBHEHHUSI
6.86.20 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHHN
T pa3IM4YHBIMU METOAAMHU.
KonTtpoabHas padora:
6.87.21 "TpuronoMerpu4ecKue BbIpaKeHUs H
TPUIOHOMETPHYECKHEe YypaBHeHus "
ITocsenoBaTeJbHOCTH U Nporpeccu (S yacos)
7 88.1 [TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS .13, ctp.16 — 19

nocJieroBarenbHOCTEN. MeTo



https://edu.skysmart.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://edu.skysmart.ru/
https://ege.sdamgia.ru/

MaTeMaTUYECKON MHIYKLIHHU

MOHOTOHHBIE ¥ OTPaHUYEHHBIE
IIOCJIEI0BATEIbHOCTH. McTOpus

7.89.2 m.4.3 —m. 4.4, ctp.131 — 136,
BO3HMKHOBEHUS MaTeMaTUYECKOI0 aHaIu3a
KaK aHaJIn3a 0ECKOHEUHO MaJIbIX.
Apudmerndeckas nporpeccusi.
["'eomeTpuueckas nporpeccusi. beckoneuHo
7.90.3 yObIBarolas reomerpudeckas nporpeccust. | m.4.5, ctp.137 — 140, https://edu.skysmart.ru/
CymMma 6eckoHEeuHO yObIBaroImei
reOMEeTPUUECKON Iporpeccuu
7914 JInHENHBIN U SKCIIOHEHIIUAIBHBIA POCT. 1.4.6, cp.137 — 140,
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB
7925 Hcnonp30BaHnEe IPOrpeCcCUU JUIsl pELIeHUS
peasbHbIX 33Ja4 IPUKJIAJHOIO XapaKTepa
HenpepsbiBHble pynkuun. Ilpoussoanas (10 yacon)
8.93.1 HenpepriBHbIE QYHKIINU U UX CBOICTBA
8.94.2 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKUIMIMA
CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
8.95.3 oTpe3ke. MeTo ] HHTEpBaJIOB /IS pEIICHUS
HEPaBEHCTB
8.96.4 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUIUHN 1711 pelieHus 3a1a4
8.97.5 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIINH.
8.98.6 Omnpenenenne, reOMETPUIECKUH U
(bu3nyecKuil CMBICT IPOU3BOIHOM.
8.99.7 YpaBHeHUEe KacaTeNbHOU K rpaduKy
byHKIUN
8.100.8 [Tpon3BoIHBIC DNIEMEHTAPHBIX (QYHKINH
8.101.9 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()YHKIIHNA
8.102.10 ITpon3BogHast CyMMBI, IPOU3BEACHNUS,

YaCTHOT'O M KOMIO3UIIMU (QYHKIIUI



https://edu.skysmart.ru/

YYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremarnka: anredpa u Hayajga MaTeMaTHIecKoro ananmsa, reometpus. ['eometpus, 10-11 kmaccsl/ Atanacsa JI.C., byty3os
B.®., Kagomues C.b. u npyrue, AkuuonepHoe obmiectBo «M3natensctBo «IIpocBemienne»
AnreOpa u Hauana MmaTeMaTuyeckoro ananu3za. 10 kiacc: 6a3oBbiit 1 yrinyonenasiii yposau/ C.M. Hukonbckuit, M.K. Tloramnos,

H.H. Pemmernukos u ap. - M. : [Ipoceenienue



