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HOACHUTEJIBHAA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MaTEMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B IMPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOMN
CTOpPOHBI, OH OOECIeUMBAaeT WHCTPYMCHTAIBHYIO 0a3zy i HU3YYCHHUS BCEX ©CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYCCKOEC M aOCTPAKTHOE MBIILICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO y4eOHOro Kypca
oOydaroniyecsi OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOU popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHaM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMU (PH3UKHA, XHMHH, OWOJIOTHH, TIIOHUMAaHHWS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS DKOHOMHUKH M OOIIECTBEHHOW >W3HHW, IO3BOJIIET OPHCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh UX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW KU3HM. B TO ’ke BpeMs OBIaJieHuE
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSAMHU aIreOpbl ¥ MaTeMaTHYECKOTO aHaJH3a
pa3BHBacT YMCHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKIACHHSI C TIOMOIIBI0O HHIYKIIMA W PacCYXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETHU3aIlnio, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHpPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xome wm3yueHus y4eOHOTO Kypca «Anredpa W Havajga MaTeMaTHUYECKOTO aHaIH3a»
oOydJaromuecsi IMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEJICH pealbHbIX CHTYallud, WHTEPIPETANUU IOJTy4CHHBIX
peIIeHH, 3HAKOMSATCS C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHUYECKIMH OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIii Kypc 00J7amaeT 3HAYUTENBHBIM BOCIMTATEFHBIM TIOTCHIIMAIOM, KOTOPBIH
peanu3yercsi Kak d4epe3 y4deOHBI MaTepuall, CIIOCOOCTBYIOIIUN (OPMUPOBAHHUIO HAYYHOTO
MHUpPOBO33pPCHHUS, TaKk W dYepe3 cnenuduky yd4eOHOW  JEATENBbHOCTH, TpeOyromei
MPOJOJDKUTEIPHON — KOHIGHTPAIlUM ~ BHHUMAHHS, CaMOCTOSTECIBHOCTH, AaKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJYy4YCHHBIN PE3yJbTaT.

B ocHoBe Merommku oOyueHHs anreOpe M HadallaM MaTeMaTHYeCKOTO aHAllu3a JICKUT
NS TEITbHOCTHBIN MPUHIIUT 00yUCHHUSI.

B crpykType yueOHOTrO Kypca «AnreOpa U Havaisa MaTeMaTHYECKOTO aHAIN3a» BbIICICHBI
CIICAYIOIINE COJCPKATEIILHO-METOJMUECKUE JIMHUU: «Yucna W BbuucieHus», «DOyHKIUM u
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havana maremaTrueckoro ananmusa», « MHOXeCTBa U
JoruKa». Bce OCHOBHBIE cOJEpKATEIbHO-METOANYCCKUE JIMHUU HM3YyYarTCs Ha MPOTSHKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO IOTOJHSIS APYT
Jpyra W TOCTETIEHHO HACHINIAsACh HOBBIMH TeMaMH U pasnenamu. J[aHHBIM y4eOHBIN Kypc
SBIISIETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHAET B cebe coaepaHHe HECKOIbKHUX
MaTeMaTHYeCKUX NUCIUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHYEeCKUN aHau3,
TEOpHUs MHOJKECTB, MaTeMarhyeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIeBalOT BCE Ooyiee MIUPOKHUM MATEMATUYECKUM allaparoM, y HHUX IMOCIeI0BaTeNbHO
dbopMHpyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMAaTUYECKyH) MOJETh peallbHOM
CUTYaIlil, MPUMEHSATh 3HAHUS, MOJTYYEHHBIC MPH H3YUYEHHUU Y4EOHOTO Kypca, AJS peIIeHHS
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHONW MaTeMaTUYeCKOW 3aJay, a 3aTeM HHTEepPIpPEeTHpPOBATH
CBOM OTBET.



ConepxkarenpHo-MeTOAMYECKass  JuUHUS  «Yucnma W BBIYKMCICHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOoe OBbLIO HA4YaTO Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHUMaHUE yenseTcsl (GOPMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCTONB30BaHNE PA3IUYHBIX (OpPM 3aNKCH YHCIA, YMCHHE JIeJaTh MPHUKUAKY, BBIOIHSITH
PUOIMKEHHBIC BRIYMCIICHHS, OIICHUBAThH YHCIIOBBIC BRIPAKEHUS, Pa00OTaTh C MATEMATUICCKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOKECTBA HATYPAJIbHBIX, IIENIBIX, PAllMOHAIBHBIX U
JNEHUCTBUTENBHBIX YHCEI JOMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX yucel. B kKaxaom u3 3Tux
MHO’KECTB paCCMaTPHUBAIOTCSI CBOMCTBEHHBIC €My CIien(DUISCKUE 3a]Ja4ud U OTICPAIINH: JICTICHHUEC
HalleJo, OINEPUPOBAHME OCTaTKAaMU HA MHOXKECTBE IICJIBIX YHCEI, OCOOBIe CBOMCTBA
palMOHAIBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(PMETHUYECKUE OTEpalNK, a TaK)Ke U3BJICUECHUE
KOpHS  HATypaJlbHOW  CTENeHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucesl.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHUIO Kpyra HCIOJIb3yeMBIX UYHUCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMHM MIX TIPUMEHEHUS TSI pEIISHUS Pa3TuYHbIX 3a/1a4 (POPMUPYETCS MPEACTaBICHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKH U €€ POJIM B MOCTPOCHUU MOJIENIeH peaJbHOTO MUPA, ITUPOKO
HCTIOJIB3YIOTCS 0000IIIEHNEe U KOHKPETH3aITHsl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHWU BCETO OOydeHHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3a/ad. B pesynprare oOydarommuecs: OBIaJIeBaIOT
pa3IMYHBIMU ~ METOJAMHU  PEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKa3aTeIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cozepkauux napaMmerpbl. [logydeHHble yMEHUS IIMPOKO HCIOJIB3YIOTCS MPU HCCIIEI0BAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUil QyHkiuu. [lanHas copepkarenbHas JUHHUS BKIIIOUAET B
cedst Takke (OpPMHUPOBAHWE YMEHUW BBITIOJHATH pacdy€Tsl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUH,
coJlepKalluX cTerneHu u Jorapudmel. braromaps wu3ydeHHIo anredpandyeckoro marepuana
MIPOUCXOJUT JajbHEillee pa3BUTHE AJTOPUTMHUYECKOrO0 M aOCTPAKTHOTO  MBIILUICHUS
oOyuaronuxcs, GOpPMHUPYIOTCS HABBIKU JIEAYKTHUBHBIX PACCYXICHHUM, pabOThl C CUMBOJBHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33J1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CogepxarenpHo-mMeToanueckass JUHUS «DyHKIMN U TpaduKu» TECHO MEPErIeTaeTCs C
IPYTMMU  JIMHUSIMH ~ y4e€0HOrOo  Kypca, TIOCKOJbKY B  KAaKOM-TO  CMBbICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YUeHHUsT MaTrepuana. V3ydeHwe  CTENEeHHOH, MoKa3aTelbHOH,
Jorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOICTB U TpaduKOB, UCIIOJIB30BAHNE
GyHKIMM Ans pemieHust 3ajad U3 JPYTUX YUeOHBIX MPEIMETOB U PEaNbHOW KU3HU TECHO
CBS3aHO KaK C MaTeMAaTHMYECKUM aHAJIU30M, TaK U C PEIICHHUEM ypaBHEHHI M HepaBeHCTB. [Ipu
3ToM OOIbIIIOE BHHUMAaHUE yensercs (GOPMUPOBAHUIO YMEHHUS BbIpaxaThb (GopMyIamMu
3aBUCHUMOCTH MEX]y Pa3jINuHbIMU BEIHMUYMHAMH, UCCIEI0BAThH MOJydYeHHbIe (DYHKINUU, CTPOUTH
ux rpadukd. Marepuan STOM coJep)KaTENbHON JHHUM HaleleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, TMO3BOJISIFOIIMX BHIPAXKATh 3aBUCHMOCTH MEXAY BEITHYMHAMH B pa3lu4yHOU Gopme:
aHAJIMTUYECKOW, Tpaduueckod © cCioBecHOW. Ero wu3ydeHwe CmocoOCTBYET pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHHIO W  KOHKpETHU3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



CopnepxarenpHas iuHus «Hagama mareMaTnyeckoro aHaian3ay MO3BOJISIET CYLIECTBEHHO
pacIIUPUTh KPYr KaK MaTeMaTUYEeCKHUX, TaK W MPHUKIAIHBIX 3a]a4, JOCTYITHBIX O0ydJaronmumcs,
TaK KaK Y HUX MOSBISIETCS BO3MOKHOCTh CTPOUTH I'PaPUKH CIOKHBIX (DYHKIIHH, OTIPEICIIATh X
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHs IpoiieccoB. JlaHHasi colepkaTtelbHas JUHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKMX MOJICJICH peaJbHBIX CHUTYyallui, I[03BOJISET
HaxOJIUTh HAWJIy4lllee pEeUIeHWE B MPHUKIATHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MATE€MaTHYECKOIO aHaju3a CIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTHBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacrno3HaBaTh MPOSBJICHHS 3aKOHOB MAaTEeMATHKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroniuecs
Y3HAIOT O BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYyYEHHBIX B X0JI€ pa3BUTHUS MAaTEMaTUKH KaK HayKH, U
00 uX aBTOpax.

ConepxkarenbHOo-MeToAMuYecKass JIMHUS «MHOXKECTBA U JIOTHKa» BKIIOYaeT B cels
JJIEMEHTBl TEOPUM MHOXKECTB U MaTEMaTHYECKOW JIOTHKU. Te0pPEeTHKO-MHOXKECTBEHHBIE
MIPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKU U TpelararoT Haubosiee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONIUN BCE paslenbl MaTEeMaTUKH WU €€ TMPUIIOKECHUH, OHHU
CBSI3BIBAIOT Pa3HbIE MaTEMAaTHUECKHE MUCIUIUIMHBI U UX MPUJIOKEHHS B eauHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXKHOCTH OOy4alomeMycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJIH30BaTh €ro JUisl BBIPAKEHHUS CBOWMX MbIchel. Jlpyrum
BOKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAyKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH H  CJI€JOBaHHE OMNpEAeICHHBIM MpaBUiaM TIOCTPOCHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C 3JIEMEHTAaMU MaTeMaTU4YECKOM JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIILIEHUS] 00yYarOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS Ha OCHOBE JIOIMUECKUX
npaBul, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUS.

B yuebHOoM Kkypce «Anrebpa M Hayalla MaTeMAaTUYECKOTO aHalIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YEeCKOr0  MOJEIMPOBAaHUS, KOTOpbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(OpMHUPOBAHHUIO HABBIKOB IOCTPOCHHS MO/ peajbHBIX CHUTYallMil, HCCIeI0BaHUSA ITHX
MoJiefiell C TOMOINbIO ammapaTa ainreOpbl MU MaTeMaTH4YeCKOro aHajiu3a, WHTEpIpeTaluu
MOJIyYEHHBIX pe3yNbTaToB. Takue 3agaHusl BIUIETEHbI B KaXKIbIH W3 pPa3/eioB MPOTPamMMbl,
MIOCKOJIbKY BECh MaTepuai y4eOHOTo Kypca HIMPOKO HCIOJIB3YETCS ISl pEelIeHUS MPUKIATHBIX
3amau. [lpu pemennn peadbHBIX NPAKTHUECKUX 3a1ady  oOydarolquecss pa3BUBAIOT
HaOMOATeNIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BAThH
aHaJIoOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh MpolOieMy. [lesTenbHOCTh 1O (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 3a7]a4 OPraHU3yeTCsl B MPOLIECCE M3YUYCHUS BCEX TEM y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOro Kypca « Anredpa u Hadyajga MaTeMaTUYECKOTO aHAM3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Paumonaneueie uncna. OOBIKHOBEHHBIE U JCCSATHUYHBIE APOOH, MPOILICHTHI, OECKOHEUHbIE
nepuoauueckue 1podu. Ilpumenenue aqpoodel U NpoIEeHTOB [yl pEeLIeHUs IPUKIAIHBIX 331a4 U3
pa3IMYHBIX OTpaCiell 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble yncia. PanuoHanpHble M HMppaluoOHalIbHBIE yucia. Apudmernyeckue
OoIepaluyd C JCHCTBUTEIIBHBIMU YHMCIAMU. MOJyllb JEWCTBUTEIBHOIO YHWCIA MU €ro CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCIEHMS, MpaBUiIa OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yJabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Hetotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMyucy JeMCTBUTENBHBIX YNCEN IS PELISHHs] TPAKTUYECKUX 3a/1a4 U MIPE/ICTaBICHMSI TaHHBIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaabie U HaTypaJbHbBIE JOTapU(MBEI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHT'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUI-CIIEACTBUs. HepaBeHCTBO, pelieHrne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorowieHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTEIIEHU U KOPHU.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

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

[IpeoOpaszoBanue BbIpaKEHUI, COAECPKAIIUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHroHoMerpuueckue (opmynsl. IIpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JHMHEMHBIX ypaBHEHUMH. Marpuua CUCTEMbl JIMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYMCIIEHHE €TI0
3HAUYEHMs], IPUMEHEHNE ONPENEIIUTENS sl PELIECHUs CUCTEMbI JUHEHHBIX YpaBHeHHN. Pemenue
MPUKIIAIHBIX 33/1a4 C TOMOILbIO CUCTEMBI JIMHEWHBIX ypaBHEHUU. VcciienoBaHne nocTpoeHHOM
MOJEIH C TIOMOIIBIO MAaTPHIL U ONIPEAETUTEINEH.

[TocTpoenne mMareMaTHYECKUX MOJENEN peanbHOM CUTyallud C MOMOIIbI) YpaBHEHHUM U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMI M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYeCKHUX 3aJ1ad M
3a/1a4 U3 pa3UYHbIX 00JIaCTe HAYKH U peallbHON KU3HU.

DyHKUUH U TPaPUKHU

OyHkuMs, crnocoOwsl 3amaHus (yHKIUU. B3anMHo oOparHbie QyHkuuu. Kommosurms
¢bynkuuit. I'paduk pyHkunu. DneMeHTapHbIe peodbpa3zoBaHus rpauKoB (PyHKIIHMA.



Ob6nactp ompeneneHuss ¥ MHOXKeCcTBO 3HaueHui ¢yHkiuu. Hymn yakmoun. [Tpomexyrku
3HaKonocTostHcTBA. YE€THble M Heu€THble QyHKIUH. [lepuogmueckue ¢ynkiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIHMH. MakcuMymMbl 1 MUHUMYMBbI QyHKIHH. Hanbosnpiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa TPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W IPOOHO-TMHEHHAS QYHKIIMH. DIEMEHTApPHOE UCCIICIOBAHHUE H
MMOCTPOCHHUE UX TPAPHKOB.

Crenennasi QyHKIMSA C HAaTypaJbHBIM M II€JBIM ToOKaszateneMm. EE cpoiicTBa U rpaduk.
CaoiictBa U rpaduK KOpHA N-OH CTemeHW Kak (yHKIHH OOpaTHOM CTENeHH C HaTypajJbHBIM
[I0Ka3aTeJIeM.

[lokazarenbHas u norapupmuyeckas pyHKINU, UX cBOWcTBA U rpaduku. Mcnonbs3zoBanue
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckasi OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUYECKUX (QYHKIMH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sBiIeHUsIX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anaausa

IlocnenoBaTenbHOCTH, CIIOCOORI 3aJaHUs OCIEN0BAaTENbHOCTEH. METOI MaTEMAaTHYECKOMN
UHIYKIUA. MOHOTOHHBIE M OTpaHUWYEHHbIE MOCIeA0BaTeabHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHajln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas U reoMerpuueckas mporpeccuu. beckoHeuHo — yObIBaroIas
reomeTpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIECH T€OMETPUYECKON MPOTPECCUH.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu Uisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W HUX CBOMCTBA. TOYKM paspbiBa. ACHUMNOTOTHl TpaduKOB
¢byaknumii. CBoiicTBa (QYHKIIMA HENPEPHIBHBIX HA OTpE3Ke. METOJ MHTEPBAJIOB JUISl PEIICHUS
HepaBeHCTB. [I[puMeHeHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA 711 PEIICHHS 3a/1a4.

[lepBas u Bropas npousBojHble QpyHKIMU. Ompenenenyue, reoMeTpuuecKuil U Gu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [Ilpon3BoaHas cyMMbl, TPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHoOXxecTBO, ONepali HaJ MHOKECTBaMU M UX cBoWcTBa. Jlnarpammel Dilsiepa—BeHHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONHMCAHUS PEabHbIX MPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHUYeCKOTO  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTejIbCTBO, PABHOCUJIbHBIE YPaBHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbubie u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH IIETBIX 4YHCEl,
HauOonpIMii o0mumii genutens (nanee — HOJl) u naumensinee obmee kpatHoe (ganee — HOK),
OCTaTKOB 0 MOAYIIO, anropuT™Ma EBKIna Utsl pereHust 3a/1a4 B IeNIbIX YHCIax.

KommnekcHpie uucma. AnreOpawdeckass W TpUTOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHdeckue onepanud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO uucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCeT Ui pemeHus (U3NYeCKuX |
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema 1 COBOKYIIHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBUs. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHA C TOMOIIBI0 TPUTOHOMETPHYCCKOMN
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBEeHCTB.

OCHOBHBIEC METO/IbI PEIICHHS TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palUOHAJIBHBIX,
MppalMOHANIbHBIX, IOKA3aTEeNbHBIX U JIOTApU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMAaTHUYECKUX 3aJad U
3aa4 M3 pazlMYHbIX oOJacTedl HAyKd W peajbHOW JKU3HM, HMHTEpHpEeTalus MOJy4YeHHBIX
pe3ynbTaTOB.

DyHKIUHN U TPaQUKH

I'paduk kommosunmu ¢ynkumid. ['eomeTpruyeckue o0pas3bl ypaBHEHHII U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne Meroapl pelIeHUsT YpaBHEHHUH M HepaBeHCTB. ['paduueckue MeTOJbl
penieHus 3a1a4d ¢ napameTpaMmH.

Hcnons3oBanne rpadukoB (GyHKIUN I HUCCIAETOBAHUS TPOILECCOB M 3aBUCUMOCTEM,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHne TpOU3BOAHON K UCCIAEAOBAHUIO (YHKIIMHA HA MOHOTOHHOCTh U KCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHOM U1l HAXOXKJICHUS HAWIYYIIEro peuieHUus B IPHUKIAAHBIX
3a/layax, JAJs ONpeAeNieHUs CKOPOCTHM M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO ImepBooOpa3HbIX. [lepBooOpasHble 37eMEHTapHBIX
¢byukuuii. [IpaBuna HaxoxKaeHUs IEPBOOOPA3HBIX.

Wurerpan. I'eomerpruueckuii cMbICil UHTErpasia. Briuncinenue onpeaenéHHOro UHTerpala
o ¢opmyne Herotona-JleitOnuna.

[Ipumenenne wuHTErpana i HAXO0XACHUS IUIOMAACH IIIOCKUX (uryp u 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbpIX ypaBHeHH. MareMaTnyeckoe MOJeTupOBaHNe
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHINATbHBIX YPaBHEHHI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHbH) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MMO3WUIMU  OOYYaroOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUHCKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, NPOIEAYyp T'PaXKIAHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U APYTroe€), YMEHHUE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBOXKECHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUMCKUX
MAaTEMaTUKOB U POCCHUMCKOW MATEMaTUYECKOW IIKOJbI, WCMOJb30BAHUE ITHUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM TMPUMEHEHUEM
JNOCTH)KEHUM HAyKH M JESTEIbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHWE K  MHpPY, BKJIOYasd  OCTETUKY  MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1a4, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro ooOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryisipHas (u3nueckas aKTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JA€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIIO0US, HHTEPEC K pa3IndHbIM cdepam
podecCHOHANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U peaTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHUYECKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 33J1a4 MaTEMaTUYECKOW HallPaBJIE€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  JKOJIOTHMUECKUX  MIpolieM, OpHeHTalus Ha  IpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU Ul PelIeHUs 3a1ad B 00JacTU OKpYXKAloIiel cpefpl, MIaHHPOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEACTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIECTBEHHOH MPAKTUKH, MOHMMAHHE MAaTEMaTWYeCKOW HayKdh Kak chepbl
YEJIOBEYECKOMN ACATEIIBHOCTH, TANlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALINU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISATh IPOECKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XapPaKTCPU30BATH CYHICCTBCHHLIC IMPH3HAKKW MAaTEMAaTUYCCKHUX O6’I)GKTOB,
MOHATHM, OTHOIIEHMH MeXAy TOHATUAMHU, (OPMYIUPOBATH OINpEAENeHUs TMOHATHUH,
YCTaHaBIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAaHUS Ui OOOOIICHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOpa30BHIBATh CYKICHHS: YTBEpIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6HII/I€, YCJIOBHEIC,

BBIABJIATE MATECMATHUYCCKUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3W U IMPOTHUBOPCUUA B (i)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJIA BBISIBJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNiaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTALUIO, TMPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBHIBOJIBI,

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4€TOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HaHUs, (JOPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiIeMy, yCTaHABIMBAaTh HCKOMOE U JIAHHOE,
(dbopMHUpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULINIO, MHEHHE,

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMMU;

CaMOCTOSITENILHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJBI MO pPe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBAaHUs, OLICHUBATh JOCTOBEPHOCTh MOJIYYECHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, & TAKXKE BBIIABUraTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH IeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh MH(OpPMANMIO W3 HMCTOYHUKOB Pa3WYHBIX THUIOB, AaHAIU3UPOBATBH,
CUCTEeMATU3UpPOBAaTh W HHTEPHPETUPOBATh HH(POPMALUIO PA3IUYHBIX BUIOB U (HopMm
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  WH(POpPMANMIO, TMPEACTaBIATH €€ B pa3nuyHbIX  (Qopmax,
WLUTIOCTPUPOBATH I'paUuecKy;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CAMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CYXXICHHA B COOTBCTCTBUHU C YCIOBUSAMH U LECIAMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTb CBOIKO TOYKY 3PCHHA B YCTHBIX W IHCBbMCHHBIX
TCKCTAaX, JaBaTb IMOACHCHHUA II0 XOAYy PpCHICHUA 3ala4yd, KOMMCHTHUPOBATH HOJIy‘-IeHHI)II\/JI
pe3yibTar;

B Xoz€ OOCYXJEHHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOH TEMBI, MpOOIeMBbl,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBAThb HJACH, HAILICJIICHHBIC Ha IOUCK PCHICHHUA, COMOCTABJIATH CBOH
CYXKACHHUA C CYKACHUAMU APYTUX YHAaCTHUKOB AHAJIOTaA, O6Hap}’)KI/IBaTI> pasiiniue U CXO0ACTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

OpEeACTABIATE PE3YJIbTAThl PCIICHHA 3aJadd, JSKCICPpUMCHTA, HUCCICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aqad [pe3eHTaluu MU
0COOEHHOCTEH ayIUTOPHUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHs 3aJaud, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaTh U KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJVIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATENIbHON pe(uIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX Ppe3yJdbTaTOB, BIAJETh CIOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHnsl MaTeMaTHYeCKON 3a1auH;

IPEIBUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPU PELIEHUM 3aJadd, BHOCUTb
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAMJCHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBME pE3yJbTaTa LEIM U YCIOBHUSM, OOBSICHATH IHPUUMHBI
JNOCTMDKEHUS] WM HEIOCTHXKEHHsI Pe3ylbTaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M MHIUBUAYaIbHONH pabOThI Mpu
pemieHMH y4yeOHBIX 3ajay, IPUHUMATh ILeJIb COBMECTHOH JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3alliio0 COBMECTHOM palOThl, pacmpenesaTh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JIEHCTBUSA C
IPYrUMHM WIEHAaMH KOMAaH/bl, OLIEHMBaThb KAayecTBO CBOEro BKJaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOyyaromuiicsi MOMYyYUT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl IO OTACNBHBIM TeMaM palboueil mporpaMMbl y4eOHOTO Kypca «AnreOpa u Havaia
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BEIYMCTICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAILHOE YHCIIO, OECKOHEYHAs TTePHOIYECKAast
IpoOb, TPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBA PALMOHAIBHBIX W JEHCTBUTEIBHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSATH ApOOU U MPOLEHTHI Ui PEIIeHUs] IPUKIAJIHbIX 33a/1a4 U3 pa3Iu4HbIX OTpacieil
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUUCIICHUS, NPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHUM;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN AJIS PELIEeHUs NMPAKTUYECKUX 3ajad U
MIPE/ICTaBICHUS IaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOHO OTIEpUPOBAThH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JIoTapudM dKcia, AECATHYHbIE M HATypaibHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHITHSMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAHT'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATHAMH: aPKCUHYC, ADKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO  ONepupoBaThb  MOHATHSAMM:  TOXKIECTBO, ypaBHEHHME,  HEPABEHCTBO,
PaBHOCHWJIBHBIC YPABHEHUS U YPABHEHMS-CIICCTBUS, PABHOCHIIBHBIC HEPABEHCTBA,;

IPUMEHATh PaA3IUYHbIE METOJbl PELICHHs] PAlMOHATIBHBIX M JPOOHO-paLMOHAIBHBIX
YPaBHEHHUH, IPUMEHATHh METOJl UHTEPBAJIOB [Vl PEIICHUS HEPABECHCTB;

CBOOOJIHO ONEPUPOBATH NOHATUSAMM: MHOTOYJIEH OT OJHOW NEPEMEHHON, MHOIOWIEH C
LEeJBIMH  KOA(QQULIMEHTaMH, KOPHUM MHOTOYJIEHA, MPUMEHATh JEJICHHE MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJITHO ONIepUpOBaTh MOHATHSMU: CHUCTEMAa JIMHEHHBIX YpaBHEHMH, MaTpulia,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TIeOMETPUYECKHMH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpeNenuTeNs 2 X 2 1 BBIYUCICHUS €r0 3HAYEHMs], IPUMEHATH ONPEACIUTENN Ul PEIICHUS
CUCTEMbI JIMHEWHBIX YPAaBHEHUM, MOJEIMPOBATh PEAJIbHbIE CUTYyallMM C IOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, HCCIENOBaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MAaTpUll U
ONpEeAEIUTENEH, UHTEPIPETUPOBATH MIOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIS TpeoOpa30oBaHMsl BEIPAXKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHUsl  YHUCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIMX CTENEHH C
palMOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB st mpeoOpa3oBaHHs — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh MX PELICHUs C MOMOIIbIO PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYUIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUrOHOMEeTpuuyeckne (GopMynbl Ais  MpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHNUI;



cBOOOJTHO OMEpPHPOBATH MOHATHEM: TPUTOHOMETPHUUYECKOE YypPaBHEHUE, MPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHUIA;

MOJICIUPOBATh pEAJbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJlaud, MCCIEOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEpUPOBATh MOHATHUAMHU: (YHKIUS, CIOCOOBI 3amaHusi (YHKIUH, B3aUMHO
oOparHbie (QYHKIMH, KOMIO3UIHS (yHKUWH, rpaduK (QYHKIUH, BBIIOJHATH SJIEMEHTapHBIE
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS W MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUYETHBIE (YHKIWHU, TEPHOIHYECKHE
(GYHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUM, MAaKCHMyMbl W MHHUMYMBI (DYHKITHH,
HanOoJIbIIIee U HaMMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIHS C HATypaJIbHBIM W IIEIBIM
nmoxaszateneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENBIM TOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTEeTeH! KakK (QYHKIIUH 0OpaTHOM CTENCHU C HaTypaJbHBIM IIOKA3aTeIeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAas, KBaJIpaTUYHAs ¥ JPOOHO-IWHEHHAs (YHKINH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEIOBAHKE U TIOCTPOCHUE UX IPaUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHAMHE: IMOKa3aTelbHast W Jorapupmmdeckas (GpyHKIUH, WX
CBOMcTBA U Ipa MKy, UCIOJIb30BaTh UX I'paMKH Ul PELICHUs yPAaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUYECKAS OKPYKHOCTb, OINpE/EIEeHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipaduku (QyHKIMH JUIsl MCCIeIOBaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHNH 3ajad U3 JPYruX y4eOHBbIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJIaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MaTeMaTH4ecKoro aHaan3a:

CcBOOOJIHO OIEpPUPOBATH MOHATUAMHU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBIBAIOIIAsl TEOMETPHUECKAs IPOrPECcCHs, IMHEHHBIN U SKCIIOHEHIIMAIIBHBIN POCT,
(bopMyna CII0KHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

UCIOJIb30BaTh IPOrPECCUH JUIs PELICHUS PeaIbHbIX 3a/1a4 IPUKIATHOTIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMM:  IOCIIEAOBATENBHOCTb,  CIIOCOOBI  3aJlaHMs
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHMUYEHHBIE I10CIIE0BATEILHOCTH, IOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI'0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaIbIX;

cBOOOJIHO ONEpUpPOBATh MOHATUSAMM: HENpepbIBHbIE (YHKIHH, TOYKU pa3pbiBa Ipaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MNOHATHEM: (DYHKLHMS, HENpepbiBHAash Ha OTPE3Ke, MPUMEHATh
CBOMCTBA HETIPEPBIBHBIX (PDYHKIMH [T peLIeHHs 3a1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TNiepBas U BTOpass MPOU3BOJHBIE (HYHKIUH,
KacaTenbHast K rpaduky QyHKINY;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BENIEHHs, YacCTHOTO M KOMIIO3UIMHU JBYX
GyHKIUMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh T€OMETPUUYECKUM U PU3NUECKUNA CMBICI TPOU3BOIHON ISl pEIIeHUs 3a/1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOKECTBAMH;



HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis ONMCaHUsS pealbHbIX IIPOLIECCOB
U SIBJICHUH, IPH PELICHUH 33734 U3 IPYTUX y4eOHBIX IPEIMETOB;

cBOOOJTHO OMEpUPOBATh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YECKOIo OOBEKTa, JI0KA3aTeNbCTBO, pPABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOydaromuiicsi MONYYUT CIEAYIOIIME TPEAMETHBIC
pe3ysbTaThl IO OTIACJIBHBIM TéMaM pabodeil mporpamMmbsl yueOHOro Kypca «Anredpa u Havana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEPHUPOBATH MOHATUSMHU: HATypaIbHOE W IEJ0€ YHCIO, MHOXXECTBa
HaTypaJIbHbIX U IIEJIBIX YHUCEN, UCIO0JIb30BaTh NMPU3HaKU Aeaumocty nensix yucen, HOJ u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLIeHUs 3aja4, IPUMEHATh anroput™ EBknnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTATKa MO MOJYIIO, 3alMCBhIBATh HaTypajbHbIEC YKCiIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil dopme,
BBITIOJIHATH apu(PMeTHYeCKUe onepanry ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA!

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHM:  HMpPpAllMOHAIbHBIE,  [OKa3aTeJlbHble U
Jorapu(pMUUecKre HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO0 PABHOCUIIBHBIX IEPEXO0JIOB;

OCYILECTBIIATh OTOOP KOPHEH NMpH pEelIEeHUH TPUTOHOMETPUYECKOTO YpPaBHEHMS,

CBOOOJIHO OINEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATh
Heo0XxoAuMble (OPMYIIbI I PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOJAUTD PEIICHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHblE, HWpPpalMOHAJIbHBIE, IOKa3aTelIbHblE, JOrapupmuyeckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U ITapaMeTphI;

IPUMEHATH T'papruecKrue METObI AJIs PELICHHs YpaBHEHUIM 1 HEPaBEHCTB, a TaKXkKe 3a/1ad
C IapaMeTpaMHy;

MOJICIUPOBATh pealbHble CUTyallUM Ha s3bIKe anredpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMBbI II0 YCIOBHIO 33Ja4d, HUCCIENOBaTh IOCTPOCHHBIE
MO/JIEJIH C MCIIOJIb30BAaHHUEM amrapara ajre0pbl, HHTEPIPETUPOBATh OJIYUYE€HHBIA PE3yNIbTaT.

DOyHKUUM U TPauUKU:

CTPOUTH IpapUKH KOMIO3ULUHU (PYHKIMHA C MMOMOIIbIO JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIHIA;

CTPOMTh TeOMeTpuYecKkue o00pa3bl YpaBHEHUH M HEpaBEeHCTB Ha KOOPIAMHATHOMN
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUUYECKUX (PYHKIIHII;

MPUMEHATH (PYHKIMU [T MOJEITUPOBAHMS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHaJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO JUIA HCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI;

HaXO0JUTh HanOoJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKJICHHS HAWIYYIIETO PEHICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUAIBHO-DKOHOMUYECKHX, 3aJadax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO (GOPMYIION WK TPpadhUuKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATHL WHTETpan 1o ¢opmyine HproToHa-
JeitOouuma;

HaXOJHUTh IUIOMAIH INIOCKUX (QUTYP U 0OBEMBI TENT ¢ MOMOIIBIO0 HHTETPAA;

MMETh TIPEJICTABICHHE O MAaTEMAaTHYECKOM MOJICIIMPOBAHUH HA MPUMEPE COCTABJICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

peuaTh MPUKIAJIHBIE 33[]a4d, B TOM YHCIE COIMATBLHO-3KOHOMUYECKOTO M (DPU3HUECKOTO
XapakTepa, CpeICTBAMHA MaTeMaTHICCKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIEeHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyectBo 4yacos
Jr:;-)n HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI Beero KoHTpoJbHbIE
padoTbI

1 HccnenoBanue GyHKINN ¢ TOMOMIBIO TIPOU3BOIHOM 22 1
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduku TpuroHoMerpuueckux GyHKuuid. TpUroHoMeTpuyecKkue HepaBeHCTBA 14 1
4 WppatmonansHble, oKazareibHbIE U JJOTapU(PMUUECKIE HEPABEHCTBA 24 1
5 KommnekcHsie yncna 10 1
6 HarypanbHble u 1ienbie yncna 10 1
7 Cucrembl paliMOHaIbHBIX, UPPALUOHABHBIX MOKA3aTENbHBIX U JIOTapU(MUUYECKIX ypaBHEHUI 12 1
8 3amauyu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIHS 3HAHUN 16 2

OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI pecypest
1 [[MHOkeCTBO, oTepaluy HaJ MHOKECTBAMH 1
H UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOINIECCKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a7a49
8 JlelicTBuTenbHBIC Yncia. PanimoHansHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue oneparuu ¢ 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTata BEIYMCICHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA LCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTUHEMHBIX YpaBHEHUI

18

Pemenue cucteM TMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHIA.
Onpenenurens MaTpULBL 2X2, €ro
reOMETPUYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

24

KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6nacTh onpeeieHus] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblliee 3HaYCHHUE
(YHKIMH HAa IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEIBIM MOKazaTeleM. buHom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

36 Kontponsnas padora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIuX CTEIICHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALTMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU

46 HppAIMOHAIIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHU

49 KakK (yHKIIMH OOpaTHOM CTETICHH C
HaTypaJbHBIM MTOKa3aTelIeM
CpoiicTBa u rpaduK KOpHsI N-0i CTENeHN

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHBIM MTOKa3aTelIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOICTBa

53 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHs ¢ palMOHAIBLHBIM [TOKA3aTENeM U
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GQyHKIUU A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

pelIeHNs ypaBHEHUN




[Toka3zarenbHblie ypaBHeHUs. OCHOBHbIE

58 METO/IbI PEIICHHSI TOKA3aTeIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/IbI PEIICHHMSI TOKA3aTeIbHBIX 1
YpaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 KonTponsnas pabora: "[lokazarenbHas 1
ks, [TokasarenpHbIe ypaBHEHUS
IToka3zare "
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa norapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIIAX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX
68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
79 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pelIeHNs ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN A5

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pELIEHUSI JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bI pEIIeHUs] IOTapU(PMHUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/1bl peIIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponbHas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GYHKIUH YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHYECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenue TpuroHoMeTprUECKUX YpaBHEHHM 1

100 Pemenune TpuroHoOMeTpHUUECKUX YpaBHEHHM 1
KonTposnpsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTebHOCTE. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocienoBarenbHoCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 Apupmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHeuHO yObIBaroI1asi reoMeTpu4ecKast
nporpeccust

107 CymMa GeckoHEeYHO yObIBaromen
reOMETPUYECKON TIPOTPECCHH

108 JIMHEeNHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTtponbHas padoTa:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEpBaJIOB JUIsl pEeLICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB MJIA PCHICHUSA

117
HEPaBCHCTB

118 MeTo1 UHTEPBAJIOB JIJISl PEIICHHUS
HEPaBCHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBast 1 BTOpas IpoOU3BOJHEIE KIINU

VH

199 Onpenenenue, reOMeTPUYECKAN CMBICI
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMN

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

128 [IpousBoHasi CyMMBbI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI
[IpousBoiHAs CyMMBI, POU3BEACHUS

130 ’ ’
YaCTHOTO U KOMIO3UIINH (QYHKITUI

131 KonTtponsHas padora: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTpoJsbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIE, CHCTEMAaTU3allHs 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KUIACC

136 yacoB (4 yaca B HEZIEINIO).

[ara nzydenus

Ne
Tema ypoka
/1
K/p I/p
1 [IpumeHeHne npor3BoIHOM K Hcce10BaHUI0 (QYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBbI
2 [IpumeHneHne Mpou3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI
3 [IpumeHneHne Mpor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI
4 [IpumeHeHne Mpon3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI
5 [IpumeHneHne Mpor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI
6 [IpumeHeHne Mpon3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI
7 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYSHUST HETIPEPHIBHON (DYHKIIMH Ha OTPE3KE
8 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHON (DYHKIIMH Ha OTPE3KE
9 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYSHUST HETIPEPHIBHON (DYHKIIMH Ha OTPE3KE
10 Haxosxnenue HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsI HENPEphIBHOM (PyHKIIMU Ha OTpe3Ke
11 Haxosxnenne HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsI HeNPEephIBHOM (PyHKIIMM Ha OTpe3Ke
12 Haxosxnenue HanOoJIbIIEro 1 HAMMEHBLIETO 3HaYeHUsI HENPEphIBHOM (PyHKIIMU Ha OTpe3Ke
13 IIpumeHeHne MPONU3BOIHON [UId HAXO0XKACHUS HAWIYYIIEro peeHus B IPUKIAIHbIX 3a1a4ax
14 [IpumeHeHne Nponu3BOIHON Ul HaX0XKACHUS HAWIYYIIEro PEIeHUs B IPUKIAIHbIX 3a1a4ax
15 [Ipumenenne Nponu3BOIHON Ul ONIPEEIICHUS CKOPOCTH U YCKOPEHUS IPOLECCa, 3aJaHHOTO
dbopmynoit wiu rpadukoM
16 IIpumeHeHne MPON3BOIHON Ul ONIPEAEIIEHUS CKOPOCTH M YCKOPEHUS MTPOLIEcca, 3alaHHOTO
dbopmynoit wiu rpadukoM
17 Kommnosutus ¢hyHKimit
18 Kommnosurus ¢hyHKimii




19

Komnozunust pyHKImiA

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM MJIOCKOCTH

21 I'eomerpuueckre oOpa3bl ypaBHEHUN Ha KOOPAMHATHON MJIOCKOCTH

22 KonTpomnsnas padora: "UccnenoBanue GyHKINN ¢ TOMOIIBIO TIPOU3BOAHOMN"

23 [lepBooOpa3Has, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [IepBooGpa3nble anemeHTapHbIX (QyHKIMH. [IpaBuia HaxoXkaeHUs TEpBOOOPA3HBIX

25 [TepBooOpa3ubie anemMeHTapHbIX GyHKIUHN. [IpaBuia HaX0XIeHUS TEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbICa UHTErpaja

27 Brruucnenue onpenenénnoro uarerpaia mno hopmyne Herorona-Jleitonuna

28 Brruucnenue onpenenéaroro uHTerpaia mo Gopmysne Hetorona-JleliOnuma

29 [TpumeneHwe HHTErpaa Uik HAXOXKACHUS TUTOIIAACH TNIOCKUX QUTYD

30 [TpuMeHeHne HHTETpaNa I HAX0XKACHUS 00bEMOB T€OMETPHUIECKUX TEIl

31 [Tpumepsr permenuit quddepeHInaTbHBIX YPAaBHEHHI

32 [Tpumepsr permenuit quddepeHInaTbHBIX YPAaBHEHHI

33 Marematuueckoe MOJEIMPOBAHKUE PEAIbHBIX IPOIIECCOB € MOMOUIBIO AU(PepeHInaTbHBIX
ypaBHEHUU

34 Kontponbnas padota: "[lepBooOpazHas u mHTErpan”

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu

38 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpauKu

39 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpauKu

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MMOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPAaBHEHUH C MMOMOIIBI0 TPUTOHOMETPUUYECKOM

OKPYXHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPHIECKOM

42
OKPY>KHOCTHU
43 OT60p KOpHEH TPUTOHOMETPUIECCKHUX YPABHEHHH C MTOMOIIBIO TPUTOHOMETPUICCKOM
OKPY>KHOCTHU
44 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB
45 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB
46 Pemenune TpuroHoMeTprueCKUX HEPABEHCTB
47 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB
48 KonTponsnas pabora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckue
HEpaBeHCTBA"
49 OcHOBHBIE METO/IbI PEILIEHUS TOKAa3aTeNbHBIX HEPABEHCTB
50 OcCHOBHBIE METO/IbI PEIIEHUS TOKAa3aTeNbHBIX HEPABEHCTB
o1 OcHOBHBIE METO/IbI PEIIEHUS TOKAa3aTeNbHbIX HEPABEHCTB
52 OCHOBHBIE METO/IbI PEIIEHHS TOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMHUIESCKIX HEPABEHCTB
54 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(HMHUUESCKIX HEPABEHCTB
55 OCHOBHBIE METO/IbI pelIeHHs JIorapu(pMUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pelIeHHs JJorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/1bI pEIIEHHs UPPALMOHAIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEIIEHHs] HPPALIIOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI peIIEHHs] HPPALIIOHAIbHBIX HEPABEHCTB
61 I'padrueckue MeTobl pelieHus UppallMOHATIBHBIX YpaBHEHUN
62 I'padrueckue MeTo bl peleHns UppallMOHATIBHBIX YpaBHEHUN
63 I'padrueckue MeTo1bl pelieHHs oKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTo bl peleHNs OKa3aTelbHbIX HEPABECHCTB




65

I'paduueckue MeTOIbI pelIeHHS JTOTAPUPMHUUECKIX YPaBHEHUIH

66 I'paduueckre METOIBI pelIeHUS JIOTAPHUPMHUUECKIX HEPABEHCTB

67 I'paduueckre METO b pelIeHHS JTOTAPHU(PMHUIECKIX HEPABEHCTB

68 I'paduueckre MeTOIbI pelIeHUs MOKA3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHECHUN

69 I'paduueckre MeTOIbI pelIeHUs MOKAa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHUN

70 I'padmueckue MeToap! pelieHus MoKa3aTeNbHbIX U JIOTApU(MUYECKIX HEPABEHCTB

71 I'padmueckue MeToap! pelieHus MoKa3aTeNbHbIX U JIOTApU(MUIECKIX HEPABEHCTB

72 KonTponsnas pabora: "UppannonaibHele, moKa3zaTelbHbIE U JIOTapupMHUUecKrie HepaBeHcTBa"

73 KommnekcHeie yncna. AnreOpanueckas 1 TPUTOHOMETpUYecKasi (pOpMBbI 3alIMCH KOMITJIEKCHOTO
qucna

74 KommnekcHeie yncna. AnreOpanueckas 1 TpUrOHOMETpUYeckasi OpMbI 3alIMCH KOMITJIEKCHOTO
qucna

75 ApudmMeTnueckne ornepanuu ¢ KOMIJIEKCHBIMHA YUCIIaMH

76 ApudmMeTnueckne ornepanuu ¢ KOMILIEKCHBIMH YUCITIaMHU

7 N3obpaxenne KOMIIJIEKCHBIX YHCeI Ha KOOPAMHATHOM TIOCKOCTH

78 N3obpaxkeHne KOMIIJIEKCHBIX YHCeT Ha KOOPAMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii cTeneHH U3 KOMIUIEKCHOTO YK CIIa

80 ®opmyna Myaspa. KopHu N-0ii CTENEHN U3 KOMIUIEKCHOTO YKCia

81 [IprMeHeHre KOMILIEKCHBIX YMCeN Ul pelieHUs GU3NYECKUX U T€OMETPHUECKUX 3a1a4

82 Kontponbhas padoTa: "KommiekcHbie uyncia"

83 HatypanbHble u nenbie yncna

84 HatypanbHble u nenbie yncna

85 [IpuMeHeHue MPU3HAKOB AETMMOCTH LEJIbIX YUCell

86 [IpuMeHeHue MPU3HAKOB IETUMOCTH 1IeIIbIX YUCET

87 [Ipumenenne npusHakoB aenumoctu nensix yucen: HOJ n HOK

88 [Ipumenenne npusHakoB aenumoctu nensix yucen: HOJl n HOK




89

HpI/IMeHeHI/IC MPU3HAKOB ACIIMMOCTHU LCJIbIX YHUCCII: OCTAaTKH 10 MOIYJIIO

90 [TpumMeHeHre MPU3HAKOB JICTUMOCTH IIENBIX YUCEI: OCTATKH 10 MOJIYITIO

01 [IpuMeHeHre MPU3HAKOB ICTUMOCTH IIEIBIX YUCEN: aNropuT™M EBKinaa 1uist penienus 3aaad B
HEJIBIX YUCIIaxX

92 KonTponsnas padbora: "Teopus nenbix uncen"

93 CucreMa u COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIECICTBHSI

94 CucreMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHSI

95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH paliMOHALHBIX YPaBHEHHUN

96 OCHOBHBIE METO/IbI PEIIECHHSI CHCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHH

97 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEW MOKAa3aTEIbHbBIX YPABHEHUI

98 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YPaBHEHUN

99 OCHOBHBIEC METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIorapu(hMUIECKUX YpaBHEHUN

100 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH JIOTapU(PMUUECKUX YPaBHEHUM

101 [IpuMmeHeHne cucTeM K pelIeHHI0 MaTeMaTHYeCKUX 3aa4 U 3a]1a4 U3 pa3InyHbIX 00JacTeit
HayKH U peaIbHOM JKU3HU, HHTEPIIPETAIMS TOTyY€HHBIX Pe3ylIbTaTOB

102 [IpumeHeHne cucTeM K pelIeHHI0 MaTeMaTHYeCKUX 3a1a4 U 3aJ1a4 U3 pa3IuyHbIX 00JacTei
HAyKH U pealIbHOM JKU3HU, HHTEPIIPETALNS MTOJTy4YEHHBIX PE3yIbTaTOB

103 [IpuMmeHeHre HEpaBEHCTB K PEHICHUIO MAaTEMaTHYECKUX 3aa4 U 3a7a4 U3 pa3InyHbIX oOnacTei
HAyKH U pealIbHOM JKU3HU, HHTEPIIPETALUS MTOJTy4YEHHBIX PE3yIbTaTOB

104 KonTponsnas pabora: "CrucTeMbl palliOHAIBHBIX, UPPALUOHAIBHBIX TOKA3aTENbHBIX U
norapu(pMUUEeCKUX ypaBHEHH"

105 PanmonanpHble ypaBHEHUS C TapaMeTpaMu

106 PanrioHanbHBIC HEPABEHCTBA C TTapaMeTpaMu

107 PanmonanbeHbIe cucTeMBI ¢ TapaMeTpaMu

108 HppannoHaibHble ypaBHEHUS, HEPABEHCTBA ¢ apaMeTpaMu

109 HppanmoHaibHbIE CHCTEMBI ¢ TapaMeTpaMH




110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C IapaMEeTpaMu

111 [Toka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu

113 Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMu

114 TpuroHomeTpudeckue ypaBHEHUs € MapaMeTpamMu

115 TpuroHomeTpuuecKkre HEPABEHCTBA C TAPAMETPAMHU

116 TpuroHomeTpudecKkre CUCTEMBI € ITapaMeTpamMu

117 [TocTpoeHwue 1 UCCIIeIOBaHIE MaTEMATHICCKUX MOJICIICH PeaTbHBIX CHTYAIHH C TTIOMOIIIBIO
YPaBHEHUH C ITapamMeTpamu

118 [TocTpoeHue 1 UCCIIeIOBaHHEe MaTEMATHIECKUX MOJICNICH PeaTbHBIX CHTYAIHH C TIOMOIIBIO
CUCTEM YpaBHEHUU C TTapaMeTpaMHu

119 [TocTpoeHue 1 UCCIIeIOBaHHEe MaTEMATHICCKUX MOJICNICH PeaTbHBIX CHTYAIHH C TTOMOIIBIO
CUCTEM YpaBHEHUU C TTapaMeTpaMHu

120 KontponbHas padoTa: "3agauu ¢ nmapamerpamu"

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIKs 3HaHui: "YpaBHeHUS"

122 [ToBTOpEeHME, 0000IIEHNE, cUCTeMaTH3aIus 3HaHui: "YpaBHeHU"

123 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTU3anus 3Hanui: "YpaBHeHuss. CUCTEMbI ypaBHEHUR"

124 [ToBTOpeHME, 0600IIeHNE, cucTemMaTu3anus 3Hanui: "HepaBenctaa"

125 [ToBTOpeHue, 0600mEeHne, cuctemaTu3anus 3Hanui: "HepaBencrpa"

126 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBencTaa"

127 [ToBTOpEeHME, 0000mIEeHNe, cucTemaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue"

128 [ToBTOpEeHME, 0000MIEeHNe, cucTemaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue"

129 [ToBTOpEeHME, 0000mIEeHNe, cucTemaTu3anus 3Hanui: "IIpousBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 060061eHNe, cucTemMaTH3alus 3Hanuil: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 060061eHNe, cucTeMaTH3alus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, cCcTeMaTu3anus 3HaHui: "OyHKIn"




133 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHui: "OyHkmun"
134 Hrorosas koHTpoJibHas paboTa

135 Hrorosas koHTposbHas paboTa

136 [ToBTOpEHUE, 06001ICHNE, CHCTEMAaTU3aINs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHalIn3a, TEOMETPHSI.
Anrebpa u Hauana MaremaTudeckoro aHanusa, 10 kmace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuinonepHoe o0111eCTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

AUTAKTUYICCKHUC MaTCPpHaAJIbl Konsarun

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://eorhelp.ru/

http://www.school-collection.edu.ru

http://pedsovet.org/m






