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INOACHUTEJIbBHASA 3AIINCKA

Y4eOHblii Kypc «AnreOpa W Hayalla MaTEMAaTHYECKOTO aHAJIM3a» SBISETCS OJHUM U3 HamOojee
3HaYUMBIX B TMpPOrpaMMe CpeAHEero o0Iiero o0pa3oBaHUs, IOCKOJIbKY, C OJHOH CTOPOHBI, OH
o0ecrieunBaeT HHCTPYMEHTAIbHYIO 0a3y Ui M3YYEHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPyroi
CTOPOHBI, POPMHUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIIJICHHE 00YJarOIIMXCsl Ha YPOBHE, HEOOXOIUMOM
JUIs. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M IPYTHX AUCUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca oOydaroliuecs OBJa/JICBAlOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HayKH,
KoTopasi GopMyIUpYyeT CBOU JOCTHXKEHUS B MaTeMaTu4yeckoil popme.

Y4eOHbIi Kypce anreOpbl 1 Havall MATEMaTUYECKOTO aHAN3a 3aKJIa/IbIBACT OCHOBY ISl YCIICIITHOTO
OBJIAACHHUSA 3aKOHaMH (1)I/I3I/IKI/I, XHUMHU, 6HOHOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TGHI[CHL[I/Iﬁ Pa3BUTHA
SKOHOMHMKH U OOILIECTBEHHOW J>KU3HHU, IMO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX LU(MPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO WCIIOJIb30BaTh WX Ui JajbHeWliero oOpa3oBaHUS U B
HOBCGHHGBHOﬁ km3au. B TO ke BpEMsA OBJIaACHUC a6CTpaKTHI)IMI/I U JIOTHYCCKHU CTPOruMu
KOHCTPYKIHUAMU aJ'IFG6pI)I U MaTEMaTUYCCKOI0 aHajin3a pPasBUBACT YMCHHEC HAXOAWTH 3aKOHOMCPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh YTBEPXKACHHUS C TOMOINBIO HHAYKIMH U pPacCykIaTh
JNENYKTUBHO, HCIOIb30BaTh 00OOIIEHHE U KOHKPETH3AIUI0, abCTparnpoBaHue U aHAJIOTHIO, POopMHUpYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC.

B xone n3yuenust yaeOGHOTro Kypca «Anredpa u Hadaisa MaTeMaTHYeCKOro aHaJIM3a» 00yJaronuecs
MOJTyYalOT HOBBIM OMBIT PELICHUS MPUKIAIHBIX 33]1a4, CAMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTHIECKIX
MoJieJiell peaNbHbIX CHUTYyallMii, MHTEPHpEeTalii TMOJYYCHHBIX PEHICHUM, 3HAKOMSTCS C MpUMEpaMu
MaTEMATHYCCKUX SaKOHOMepHOCTefI B IpHUPOAC, HAYKC U UCKYCCTBEC, C BbIAAIONIUMHUCS MATEMATHYICCKUMU
OTKPBITUAMU U UX aBTOpaMHU.

VY4eOHblil Kypc 0051ajaeT 3HaYUTENbHBIM BOCIIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBII peamu3yeTcs
KaK yepe3 ydeOHBI MaTepuain, CnocoOCTBYOUUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHMS, TaK H
yepe3 crneunuky ydeOHOU NesTENbHOCTH, TPEOYIOIIeH MPOIOKUTENBHON KOHIIEHTPAIlM BHUMAHMS,
CaMOCTOATCIIBHOCTHU, aKKYPATHOCTHU U OTBETCTBCHHOCTH 34 HOHy‘IGHHLIfI pE3yibTart.

B ocHoBe Merommku oOydeHWsS anreOpe W HavajaM MaTeMaTHYeCKOTO aHauu3a JIKHUT
NEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B crpykType yueOHOro Kypca «Anrebpa W Hauaza MaTEeMaTHMUYECKOTO aHaIn3a» BbIIEICHBI
CIIEIYIOIIHE COJIEPKATSIIPHO-METOIUYCCKIEe TUHUM: «Yucna U BeMUCIICHUs», «DYHKIUA U TpapuKm,
«YpaBHEeHMsT M HepaBeHCTBay», «Hawana mareMarndeckoro aHanusa», «MHOXKeCcTBa W Jioruka». Bce
OCHOBHBIE COJIEp)KATEIIbHO-METOANYECKUE JTMHUU W3YyYaloTCsd Ha TMPOTSDKEHUU JBYX JIeT OoOyueHHUs Ha
YPOBHE CpeaHEro oO0IIero o0pa3oBaHMsl, €CTECTBEHHO JOMOHISA APYT APYra U MOCTENEHHO HACHIIMAsACh
HOBBIMH TeMaMHU U pazfenamu. JlaHHbIM y4yeOHBIH Kypc SBISETCS HWHTETPAaTUBHBIM, IOCKOJIBKY
o0benuHAET B cebde cojepaHWe HECKOJIbKMX MaTEeMaTUYeCKHX IUCIUIUINH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MaTEMAaTHYECKUI aHaIN3, TEOPHsl MHOXECTB, MaTeMaTu4eckasi Joruka u apyrue. Ilo
Mepe TOTO Kak 0OydJaroIuecs OBJaJIeBAalOT BCE Ooliee MIMPOKUM MATEeMATHYECKHUM ammaparoMm, Y HHUX
MOCJICIOBATEIbHO (OPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJICIb
peaIbHOM CHUTYyallH, MPUMEHITh 3HAHMs, MOJIyY€HHbIE MPH M3YyYEeHUH Y4eOHOro Kypca, JUIsl perieHUs
CaMOCTOSITENILHO cPOPMYITUPOBAHHON MaTeMaTUYECKON 3a/]aud, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHO-MeTOANYeCKass JHHUA «UMciaa M BBIYMCIEHHUS» 3aBepuiaeT (HopMUpOBaHHE
HABBIKOB HCITIOJIb30BAHUS ACUCTBUTEIBHBIX YHCEI, KOTOpOe ObLI0O HAYaTO Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus. Ha ypoBHe cpeanero oOmiero oopazoBanusi 0co60e BHUMaHHE yaeseTcs (HOpMUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BBI‘-IPICJ'ICHPIﬁ, BKIIIOYAKOIIINX B CG6$I HCIOJIb30BAHUC PA3JIMIHBIX (I)OpM 3alucu
quciia, yMCHHC [OCJIaTb HNPUKUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHbI€ BBIYUCICHUS, OLCHHMBATh YHCIIOBBLIC
BbIpaXEHHs, pabOTaTh C MaTeMAaTHUYECKUMH KOHCTAHTaMH. 3HAaKOMble OOYy4YarolIUMCS MHOXKECTBA
HATYpaJIbHbIX, UENbIX, palOHAIbHBIX M JIEHCTBUTENIbHBIX YHCEN JOIMOJIHAIOTCS MHOMXECTBOM



KOMIUIEKCHBIX 4YHcel. B KaxaoM M3 3THUX MHOXKECTB pPacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My
cneunuyeckre 3a1a4l U ONepaIiy: JeJICHUE HaIeNI0, OIEPUPOBAHUE OCTaTKaMH HAa MHOKECTBE IIEIBIX
ymcelsl, 0coOble CBOWCTBA PAllMOHANBHBIX W HPPALMOHATBHBIX UYKCEN, apu(MEeTHYecKue olepainuu, a
TaK)Ke€ HU3BIIEYCHHE KOPHS HATYpaJlbHOM CTENEeHM Ha MHOXKECTBE KOMIUIEKCHBIX uucen. braromaps
IIOCJIEI0BATEIbHOMY PACIIMPEHHUIO Kpyra UCIOJIb3YEMBIX YHMCEN U 3HAKOMCTBY C BO3MOYKHOCTAMHU MX
NPUMEHEHHUS JUIS PEIICHUS Pa3InYHbIX 3a/a4 (POPMUPYETCs MIPEACTABICHHE O €IMHCTBE MAaTEMATUKU KaK
HAayKu U €€ POJM B IOCTPOCHHUU MOJIeJe peanbHOro MHUpPA, HIMPOKO HCIONb3YIOTCS 0000IIeHHE U
KOHKpETH3aIusl.

Jlunus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro OOydyeHUs Ha ypOBHE
cpeaHero oomero o0pa3oBaHus, MOCKOJIBKY B KaXKIOM paszene IIporpaMMbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOLIMX 33/1a4. B pe3ynbprare oOydaromiyecs OBIaACBAIOT PA3JIMYHBIMH METOJAMHU PEIIeHUs
palfoOHaNIbHBIX, HPPAIMOHANBHBIX, IIOKA3aTEeNbHBIX, JOrapuOMUYECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPAaBEHCTB W CHCTEM, a TaKXKe 3aJad, CoJepkalux mnapaMmerpbl. llomydyeHHble ymMeHHS
HIMPOKO HCIIONB3YIOTCA IPU HCCIAEAOBaHUM (YHKIUI C IOMOIIBIO IPOU3BOJHOM, MpHU pelIeHUun
NPUKIIAJHBIX 33124 U 337a4 Ha HAaXOXKJEHHE HAHOOJBIIMX M HAMMEHbIINX 3HaueHWd (QyHkimu. JlaHHas
coJlep)KaTeNbHasl JIMHUS BKIIOYaeT B ce0a Takxke (HOpPMUPOBAHME YMEHUU BBINONHATH PACUYETHI IO
dbopmynaMm, nmpeodbpazoBaHus palMOHATIBHBIX, HPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a
TaK)K€ BBIPAXKEHUM, COAep)KalMX cTerneHu U Jyorapudmel. brarogaps usydeHHIO anredpanvyeckoro
MaTepuaia MPOUCXOAMUT JajlbHEHIlee pa3BUTUE AITOPUTMUYECKOIO M aOCTPAKTHOTO MBILIUICHUS
oOyuaromuxcsi, GOpMUPYIOTCS HABBIKU JIEYKTUBHBIX PAcCyKJEHUMN, paOOThI C CHMBOJIBHBIMU (hOpMaMH,
MpeJICTaBICHNS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. AJredpa npeanaraer
3¢ (eKTUBHBIE MHCTPYMEHTHI Ui PELIEHUS MPAKTUYECKHMX M €CTECTBEHHO-HAayUYHBIX 3ajiay, HAarJIsJIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToAnYecKast JIUHUSA «DyHKIMM U TpadUKI» TECHO MEpeIuieTaeTcs ¢ APYruMHU
JUHUSMHU Y4e0HOTO Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCIIEA0BAaTENbHOCTh H3Y4EHUS
MmaTepuana. l3ydyeHue cTeneHHOH, mOKa3aTeNbHOH, JorapuMUYecKoil U TPUTOHOMETPUUECKHX
(GyHKIMHI, UX CBOMCTB M rpauKOB, UCIOIb30BaHUE (YHKIMM IS peleHus 3ajad U3 JIpyrux ydeOHBIX
IIPEIMETOB U PEATbHOM XU3HU TECHO CBS3aHO KaK C MAaT€MaTHYECKUM aHaJIU30M, TaK U C PEIICHUEM
ypaBHeHMI U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHUE yjensercss GOpMUPOBAHUIO YMEHHs BBIPaKaTh
dbopMynaMu 3aBUCHUMOCTH MEXAY pPAa3JIMYHBIMU BEIWYMHAMM, HCCIIEN0BaTh MOJyYeHHbIE (DYHKINH,
cTpouTh X rpaduku. Marepuan >TOW COAECp)KATEIbLHON JIMHUHM HAICJIeH Ha pa3BUTHE YMEHUU U
HaBBIKOB, IIO3BOJISIOIIMX BBIpAXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B DPa3IM4HONl  (opme:
aHAJTUTUYECKOH, IrpaduuecKoi u cioBecHOil. Ero usydyenne cnocoOCTBYeT pa3BUTHIO AJITOPUTMUYECKOTO
MBIIIIEHUS, CTTOCOOHOCTH K 00O0OIIEHUIO0 U KOHKPETHU3AIINH, UCTIOJIb30BAHUIO aHATIOTHM.

CopepxarenpHass JuHMS «Hawama MareMaTH4eckoro aHaiau3a» TO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYTr Kak MaTeMaTHYECKHUX, TaK M MPHUKIAIHBIX 3a/1a4, JOCTYIMHBIX 00y4YarolMMCs, TaK KaK y
HUX TOSBIISIETCS BO3MOXHOCTb CTPOUTH I'paUKU CIOKHBIX (DYHKIMH, orpenenarts UX HauOoJbIIUE U
HAaUMEHbBIIINE 3HAUEHUS, BBIUMCIATH IUIOMaau Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOpPEHUs
npoueccoB. JlaHHas coaep)kaTeslbHas JIMHHUS ~OTKPBIBA€T HOBBIE BO3MOXXHOCTH  IOCTPOECHMS
MaTEMAaTUYECKUX MOJEIEH pealbHbIX CHUTYyallMil, IO3BOJSET HAaXOAUTh HAWIy4dlllee pEIICHHE B
NPUKIAJHBIX, B TOM 4HCIE COLMAIBbHO-DKOHOMHYECKHMX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTEeMaTHYeCKOr0 aHaln3a CIOCOOCTBYET pAa3BUTHIO a0CTPaKTHOro, (OPMabHO-JIOTHYECKOTO H
KpEaTUBHOTO MBbIIUICHUs, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHUKU B
HayKe, TEeXHUKe U HcKyccTBe. O0yJaromuecs: y3HaloT O BBLIAIOLINXCS Pe3yIbTaTaX, MOJYUYCHHBIX B XOJ€
pa3BHUTHUS MaTEMaTHKU KaK HayKH, H 00 UX aBTOpax.

CopepxatenpHo-MeToAUYeCKass JTUHUS «MHOXKECTBa M JIOTHKa» BKIIOYAeT B Ce0S DJIEMEHTHI
TEOpPUU MHOXKECTB M  MAaTeMaTU4YeCKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE IpeICTaBICHUS
NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M TpeAaraloT Haubojee YHUBEPCAIbHBIN S3BIK,



OOBEAMHSIIOIINIA BCE Pa3/IeNibl MATEMATHKU U €€ MPWIOKCHUM, OHU CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE
TUCITUTIMHBL ¥ MX TPHUIIOKEHHUS B enuHoe 1enoe. [IoaToMy BaXHO JaTh BO3MOKHOCTH OOy4aromiemMycs
MOHUMATh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTeMaTUKH M HCIOJIb30BaTh €ro JJis
BBIPQXXECHHSI CBOMX MbICHEH. J[pyrumM BaKHBIM MPU3HAKOM MaTeMaTUKH KaK HAayKd ClelyeT NMPU3HATh
CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAaHMI W CIICJJOBAHHE OIPEACIEHHBIM IpaBUIaM TOCTPOCHUS
JI0Ka3aTelIbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTEMaTW4YeCKOW JIOTUKH CIHOCOOCTBYET pa3BUTHIO
JIOTUYECKOT0 MBIIUIEHUS! O00ydaroluxcs, IMO3BOJSET MM CTPOUTh CBOU pPACCYXKJIECHHUS Ha OCHOBE
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKU KPUTUUECKOT'O MBIIIITICHHUS.

B yueOHOoM Kkypce «Aunrebpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMAaTHYECKOTO MOJICIIUPOBAHMSI, KOTOPBIC TMPU3BAHBI CHOCOOCTBOBATH (OPMUPOBAHHIO HABBIKOB
MOCTPOCHUS MOJICTICH peaTbHBIX CUTYAIMi, HCCIEIOBAHUS ITHUX MOJIEIICH C OMOIIBIO armapaTa anreopsbl
U MaTeMaTH4YeCcKOro aHajin3a, UHTEPIpEeTally MOJYYeHHBIX pe3yiabTaToB. Takue 3aJaHus BIJICTCHBI B
KaXKIBIA U3 pa3[esioB MPOrpamMMbl, MOCKOIBKY BECh MaTepuall y4yeOHOro Kypca IIUPOKO HCIONb3YeTCs
JUISL pelieHusT NPUKIaJAHBIX 3adad. [lpu pemeHun peadbHBIX NPAKTHYECKUX 3a7ad oOydaromiuecs
pa3BUBaIOT HAOJIOATENbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOJIb30BATh
aHAJIOTHUI0, 0000IIaTh M KOHKPETU3UPOBATh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO HABBHIKOB
pelleHus MPUKJIaJIHbIX 3a/1a4 OPraHru3yeTcs B MPOLIeCcCe U3YUEHHUs BCEX TEM yueOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIu3ay.

Ha usydenne yueOHOro Kypca «AuredOpa W Hadajga MaTeMaTHYECKOTO aHaIn3a» OTBOAMTCS 272
yaca: B 10 kiracce — 136 vacoB (4 gaca B Henento), B 11 kimacce — 136 vacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panuonanenple yncna. OOBIKHOBEHHblE M JI€CATUYHbBIE JpOOM, IIPOLEHTHI, OECKOHEYHbIE
nepuonuueckue aApodu. Ilpumenenue npoOeld W NPOLEHTOB UL pEIICHHUs NPUKIATHBIX 3a1ad U3
pa3IMYHBIX OTpACEH 3HAHUW U pPealIbHOW JKU3HH.

JelicTBuTenpHble yncia. PalioHanbsHble U HppallMOHAIbHbIE YUCia. ApU(PMETHYECKHUE ONIEPALIUU C
JNeUCTBUTENBHBIMU 4YuciIaMUd. MoJyiab JeHCTBUTENBHOTO 4Hcla M ero cpoicrBa. IlpuGnmxénHble
BBIUNCJIEHUS], TPpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BBIUYMCICHUH.

Crenenp ¢ nenbiM mokasateneM. buaom Herotona. Mcnons3oBanue moaxoasmei GopMel 3anicu
JEHCTBUTENIBHBIX YUCEN ISl PELICHUs] IPAaKTUYECKUX 3a]1a4 U IIPEICTaBICHHS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTBA.

CreneHb ¢ palluOHAIBLHBIM [T0KA3aTEIEM U €€ CBOWCTBA, CTENEHD C AEHCTBUTEIbHBIM [TOKA3aTEIIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC W
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHusI 4 HepaBeHCTBA

ToxzaecTBa U TOXJECTBEHHbIE MpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHUIIbHBIE
YPaBHEHUs U ypaBHEHUsA-ClIeACTBU. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OCHOBHBIE METOJbl pEIIEHUS LENbIX W JIpOOHO-pallMOHAIBHBIX YpPaBHEHHWH W HEPaBEHCTB.
MHorowieHsl 0T OJHON NEpEMEHHON. J[eJleHrne MHOTro4JIeHa Ha MHOTO4YWIEH ¢ ocTaTKkoM. Teopema besy.
MHorousnens! ¢ neasiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUHN, COAECPIKAILIMX CTENIEHU U KOPHHU.

HppanmonaneHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[TokxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0Ka3aTEeIbHBIX YPABHEHHUI.

[TpeoOpa3zoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METObI PEIIEHUS JIOrapu(PMUIECKUX YpaBHEHUI.

OcHoBHBIE TpUroHOMeTpudeckue ¢popmyisl. [Ipeodpa3oBaHre TPUTOHOMETPUUECKUX BBIPaKEHUI.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

Pemenne cucreM JUMHEHHBIX ypaBHEHUM. MaTpuma CHCTEMBl JIMHEHWHBIX  YPAaBHEHUHN.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUUYECKUN CMBICI M CBOMCTBA, BBIYHUCIEHHE €r0 3HAYEHUS,
IIPUMEHEHUE ONPEEIIUTENS AJIs PEICHNUs CUCTEMBI JINHEHHBIX ypaBHEHUN. Pelenne npukiaaHsIx 3a1a4
C TIOMOIIIBIO CUCTEMBI JJMHEWHBIX ypaBHEHUU. McciienoBanne mOCTPOCHHON MOJIENH ¢ TTOMOIIBIO MATPHIL
Y OTIPEJIETUTENEH.

[ToctpoeHne MaTeMaTHMYECKUX MOJENIEH pealbHOW CHUTyallud C IIOMOLIBI0 YpPaBHEHUN W
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMI M HEPAaBEHCTB K PELICHMIO MAaTEMAaTUYECKUX 3aJad U 3a1ad W3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUHN U TPadUKH

OyHkus, crnocoObl 3ananus ¢yHkuuud. B3ammuo oOpartHble (yHkiuu. Komnosunus QyHKIuiA.
I'padux pynkunu. DnemeHTapHblie mpeodpa3oBanus rpagukoB GyHKIUHA.

O6nacth ompeneneHus: W MHOXKeCTBO 3HaueHnid (ynkiuu. Hymum dyakumm. [IpomexyTku
3HAKOMOCTOsSAHCTBA. Y&€THple M HeuétHble ¢QyHkuuu. Ilepmonmueckune ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIMUA. MaKkCUMyMbl U MUHUMYMBI (yHKIMHU. Hanbospliee 1 HauMeHbIlee 3HAYCHUS
(GYHKLIMU Ha TPOMEKYTKE.

Jlunelinas, kBaapaTuyHas W JpPOOHO-IMHEWHass QYHKIHUH. ODJIEMEHTApHOE WCCIECIOBaHUE U
MOCTPOEHNE UX TPadUKOB.



CrenenHast QyHKIUS ¢ HaTypaJbHBIM M IeJIbIM TMoKa3zareneM. EE cBoiictBa u rpaduk. CoiicTBa u
rpaduk KOpHS N-0i CTEeNeH KaK PYHKIIUH 0OpaTHOM CTENEHU C HaTypajbHBIM IMOKA3aTEeNIeM.

[TokazarenbHast u Jnorapudmuueckas (yHKUWMH, HUX CBOHcTBA U rpaduku. lcmnonb3zoBaHue
rpaduxkoB pyHKIUN U1 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OMpEICIIEHUE TPUTOHOMETPUYECCKUX (YHKIMA YHCIOBOTO
apryMeHTa.

OyHKIMOHATIbHBIE 3aBHCUMOCTH B pealibHBIX IMpolieccax M sBICHHMSX. ['paduku peanbHBIX
3aBUCUMOCTEM.

Hauyana maTremMaTH4ueckoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOOBI 3amaHus IOCIEHOBATENLHOCTEH. MeTon MaTeMaTHYECKON
UHIYKIUA. MOHOTOHHBIE M  OrpaHUYEHHBIE TOCIEIOBaTENIbHOCTU. VIcTOpus  BO3HHUKHOBEHUS
MaTeMaTHUYECKOT0 aHalln3a KaK aHalin3a OECKOHEUHO MaIbIX.

ApudmeTrndeckass ¥ reoMeTpuueckas mporpeccuu. beckoHeuyHo yObIBaoIas TreoMeTpHuYecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIEH TreoMEeTpuuecKo mporpeccuu. JIuHenHbll u
AKCHOHEHUHAIBbHBIN pocT. Yucino e. @opmyiia CI0XKHBIX MPOUEHTOB. Mcnoib30BaHME MPOTrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MIPUKIIAJHOTO XapaKTepa.

HenpepriBuble ¢GyHKIMM U WX cBoWcTBa. Touku paspeiBa. AcUMNTOTHI TpadUKOB (YHKIUH.
CpoiicTBa (QyHKIMIA HENPEPHIBHBIX HAa OTpe3ke. MeToJ WHTEpPBaJIOB IS PENICHHS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIWHN IS pEIICHHS 3a/1a4.

[lepBast u BTOpas mpousBoaHble (HyHKIMU. OnpeaeneHue, reOMeTPHUECKUl U (PU3NYECKUN CMBICI
MIPOM3BOTHON. YpaBHEHUE KacaTellbHOM K TpaduKy (yHKIIHH.

[IpousBoaHbie dreMeHTapHBIX (yHKIUWA. [Ipow3BogHAs CyMMBI, TpPOW3BEACHUS, YacCTHOTO U
KOMIO3UINH PYHKINH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, oOIlepalid HaJ MHOXECTBaMHM M UX CBoMcTBa. /[luarpammsl Oiinepa—BeHHa.
[IpumeHeHne TEOpPETUKO-MHOKECTBEHHOTO armapara JJisi OMMCAHHUS PEaJbHbIX MPOLECCOB U SIBICHUH,
MIPH PEIICHUH 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

Ompenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE, IOKa3aTeNbCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Hatypanbuble u nensie yncna. [IlpuMeHeHne MpU3HAKOB JAEIMMOCTH LEJBIX YHCEN, HauOOIbIINHA
obmuii nemurens (nanee — HOJ) u naumensiee odmee kpatHoe (mamee — HOK), octatkoB mo momyito,
ajropurMa EBKJ’H/IJI& JJId pEeIICHUA 3aaa4 B LCJIbIX YHCIax.

KommnekcHble ymucna. AnreOpanyeckass U TPUTOHOMETpHUYECKassh (POPMBI 3alMCH KOMIUIEKCHOTO
yucia. ApupmMeTnyeckre ornepanun ¢ KOMIUIEKCHBIMU yrciamu. M300pakeHre KOMITJIEKCHBIX YHCeN Ha
KOOpIMHATHOM TulockocTH. Popmyna MyaBpa. KopHu N-0i CTenmeHM M3 KOMIUIEKCHOIO YHCIIA.
HpI/IMeHeHI/Ie KOMINJICKCHBIX YUCEI AJId pEIICHUA (1)I/ISI/ILIGCKI/IX U TCOMETPHUYCCKUX 3aaa4.

YpaBHeHHUsS M HEPaABEHCTBA

Cucrema u COBOKYITHOCTH ypaBHCHI/Iﬁ U HCPABCHCTB. PaBHOCHMIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHUH C TOMOIIBIO TPUTOHOMETPHUIECKON OKPY>KHOCTH.
PeuieHne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE MCTOJbI pCHICHUS MMOKA3aTCIbHBIX U JIOFapI/I(I)MI/I‘-IeCKI/IX HCPAaBCHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.



OcCHOBHBIE METOJIbl PELIECHUS CUCTEM M COBOKYIHOCTEH pPALMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeIbHBIX U JIOTapu(MUUECKUX YPAaBHEHHIA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMeHeHNEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMATHYECKHX 3aad U 3a1ad U3
pa3MyHbIX 001acTeil HAYKH U peaIbHOM KU3HHU, HHTEPIPETAlUs OTYYEHHBIX Pe3yIbTaToB.

DOyHKUUH U rpadpuKu

I'papux komnozuuuu ¢yHkuid. I'eomerpuueckue o0pa3bl ypaBHEHHH M HEPABEHCTB Ha
KOOPAMHATHOH IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue METOAbI pelICHUs YpaBHEHUH U HepaBeHCTB. | paduueckue METOIbl peleHus 3a1a4
C IIapaMeTPaMHU.

Hcnonb3oBanue rpadukoB (yHKUMHA 11 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT [IPH PELICHUH 3aj1ay U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Havajia maTeMaTH4eCKOro aHaJu3a

[lpumeHeHne TPOM3BOMHOW K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb U AKCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIEro 3HAYeHUH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[TpuMmeHeHrne NTPOU3BOJHON I HAXOXKACHUS HAWIYYIIEro PelleHUs B NPUKIAJHBIX 3a7adax, Uil
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS MPOLECcca, 3aaHHOI0 (POpMyYJIION WK TPapUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBO0Opa3HbIX. [lepBooOpa3Hble d7eMEHTapHBIX (QYHKIUH.
[TpaBuia HaX0XKJEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuil CMbICI HHTErpasa. BplumciieHuMe onpeneia€HHOro HHTErpaiga IIo
dbopmyrne Hrerotona-Jleitoauia.

[TpumeHeHne UHTErpaia A HaXOXKACHUs TUIOIaAei IocKuX Guryp 1 o0bEMOB T€OMETPUUYECKUX
Tell.

[Tpumepsr  pemennit  auddepeHIMaIbHBIX  ypaBHEHMA. MaremaTuyeckoe MOJETUpOBaHHE

peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOH MO3UIMH OOYYarOMIeTrocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUKCKOro O0O0IlecTBa, IMpPEICTaBICHHE O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pa3MYHbIX CTPYKTYp, SIBICHHM, MpOIEeaAyp TpakIaHCKOro obimiecTBa (BBIOOPHI, OMPOCHI M JPYroe),
YMCHHE B3aWMOJICUCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBHU C HX (DYHKIUSAMH W
Ha3HAYCHHEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON TpakIaHCKOH WIACHTHUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOAILIEMY POCCUMCKONM MaTEMAaTHKH, LIEHHOCTHOE OTHOLIEHHWE K JOCTHUKEHHSIM POCCHUUCKUX
MaT€MaTUKOB M POCCHUUCKOM MATEMaTHYECKOM IIKOJbI, MCIOJIb30BAaHUE 3THUX JIOCTHKEHUN B JIPYTHX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHE JyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, CPOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TMOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN HAyKU U
JESTENIbHOCTBIO YYEHOTO, OCO3HAHWE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIIEero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas O3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUIeHUH, PaCCYKICHHUH, BOCIIPUUMUYUBOCTh K MAaTEMAaTHYECKUM aCMEeKTaM Pa3InYHbIX
BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSITh MaTeMaTUYECKHE 3HaHMUs B WHTEpecax 370pOBOTO M
Oe3omacHOTO OOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pPOBBIO (30POBOE IMHUTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, PEryisipHas (u3nueckas akTHUBHOCTb), (pusmueckoe
COBEPILIEHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESITENbHOCTbIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOTIOOWS, HWHTEpPEC K pas3audHbiM cdepam
poeCCHOHAIBHON JeATEHFHOCTH, CBI3aHHBIM C MAaTEMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHUE COBEPIIaTh
OCO3HaHHBII BBIOOp Oyaymiedl mnpodeccurt HW pealn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTb M CIIOCOOHOCTh K MaTEeMaTHUYECKOMY OOpa30BaHHI0O M CaMOOOpa30BaHUIO HA MPOTSKEHHUH
BCEU JKW3HHM, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHWH MPAKTHYECKUX 3a/Jad MaTeMaTHYECKON
HaIpaBJICHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTINTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUE BIUSHUS COIMATBLHO-IKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHHE NPUPOTHOM U COIMAIBbHOM Cpenbl, OCO3HAHWE TJI00ANIbHOIO XapakTepa
9KOJIOTHYECKUX MpoOieM, OpHEeHTallisd Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM AJis pelieHus 3ajad B
o0JacTu OKpYyKarIel cpeipl, MIIaHUPOBAHUE MOCTYNKOB M OIEHKHA MX BO3MOXHBIX IMOCIICACTBUI IS
OKpYKarolleu Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOLIECTBEHHOW TMpPaKTHKH, TOHUMAaHWE MaTeMaTH4YeCKOM Hayku Kak cQepbl UeIoBEUECKOM



JEATEIbHOCTH, JTalloB €€ pa3sBUTUSA M 3HAYUMMOCTH JUIS Pa3BUTUS LUBUIIU3ALUHU, OBIAICHHUE S3BIKOM
MaTE€MaTUKU U MaTeMaTU4EeCKOM KyJbTYpPOU KAaK CPEICTBOM ITO3HAHMS MHUPA, TOTOBHOCTb OCYLIECTBIIATH
IIPOECKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTD HHANBUYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC NMPU3HAKHM MaTEMaTHYECKHX OOBEKTOB, MOHSTHI,
OTHONIICHUN MEXIY MOHITUSIMH, (POPMYITHPOBATH ONPEACTCHUS TOHIATUN, YCTAHABINBATh CYIIECTBEHHBIH
NpHU3HAK KIACCH(PUKAIIUU, OCHOBAHHUS JIJIsl 000OIICHUS U CPAaBHEHUS, KPUTCPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U  NPEOOpPa3OBbIBATh  CYXKICHHUSA:  YTBEPAUTEIbHBIE |
OTpHUIATENIbHbIC, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeUUs B (hakTax, JaHHBIX,
HAONIOZCHUSX W YTBEPXKICHUAX, TMpeiaratb KPUTEPUH [UUIl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

Jenatb BBIBOJbI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKa3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPXKJICHUU (TpsIMbIE W OT
MPOTUBHOTO), BBICTPAMBATH APTyMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJIEHUS U BHIBOJBI;

BBIOUpaTh CMOCOO pelmieHus: y4eOHOUM 3amaun (CpaBHHMBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMPATh HanboJIee MOIXOAIUN C YYETOM CAaMOCTOSATEIBLHO BBIICIEHHBIX KPUTEPHEB).

bBa3oBble ucciienoBare/ibCKue AeiCTBUS:

UCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TMO3HaHUA, (HOPMYIHPOBAThH
BONPOCHI, (DUKCHPYIOIIKE MPOTUBOpEUre, MpodiieMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMUPOBATH
TUTIOTE3Y, Apr'YMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIPHO CIJITAHUPOBAHHBIM SKCIIEPUMEHT, WCCJIEJIOBAHHME IO YCTaHOBJIECHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOTO OOBEKTa, SIBICHHUSA, IMPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO  (OPMYJTUPOBATh OO0OOIIEHNS W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJNIOZICHUSI, HCCIEOBaHUs, OIEHWBATh JOCTOBEPHOCTHh IIOJIYUCHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEAMNOJOXKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISBIISTH AepUIUTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETAa Ha BOMPOC U I PEIICHUS
3a/1a4u;

BBIOMPATh MHGOPMAIINIO U3 UICTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTHU3UPOBATh U
WHTEPIPETHPOBATh HH(POPMAITHIO PA3IMYHBIX BHIOB U (hOPM MPEICTABICHNUS,

CTPYKTYpUpOBaTh HH(OPMAILIUIO, TPEACTaBIATh €€ B pa3sTUYHBIX (opmax, HILTIOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSATEIHHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKkaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS
Oo0menne:



BOCTIPUHUMATH U (OPMYIUPOBATH CY)KIIEHUS B COOTBETCTBUHU C YCIOBUSMHU W IEISIMH OOIICHHUS,
SICHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOI TOYKY 3pPEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHUs 33/1a4i, KOMMEHTHPOBATh MOJIyY€HHBIH pe3ybTaT;

B X0z 00CyXJIeHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl, IPOOJIEMBbI, pelaecMoi
3a/1aud, BBICKA3bIBaTh WJICW, HAIICJICHHBIE Ha TMOWCK PEIICHMs, COIMOCTaBISATh CBOU CYXACHUS C
CY)KJIGHUSIMU JPYTMX YYaCTHUKOB JHMalIora, OOHApy>KHUBaTh pa3jiMdyve M CXOJICTBO IMO3WIIMH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS,

NPEJCTaBISATh  Pe3ylbTaThl pPELICHUS 3aJauyd, OKCIEPUMEHTa, HWCCIECJOBAHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMar BBICTYIJICHUS C Y4YETOM 3ajqad MPE3eHTAUUd M OCOOEHHOCTEH
ayJIUTOPHH.

PerynsiTuBHbIC yHUBepCAJIbHbIC y4eOHbIE 1eiCTBUS

Camoopranu3amnus:

COCTaBIIAITh TUIAH, AJITOPUTM PEIICHUS 3a7a4H, BRIOUPATh CIIOCOO PEIICHUSI ¢ YIETOM MMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEU, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHICHUN C
yu€TOM HOBOI MH(OpMAILIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMHU TO3HABATEIbHOM pedIeKCUH KaK OCO3HAHUS COBEpIIAEMBIX JCHCTBUU U
MBICJIUTEIIBHBIX TIPOLIECCOB, MX PE3YJbTATOB, BJIAAETh CIOCOOAMHU CaMOMPOBEPKH, CaAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa pelieHrus MaTeMaTUUECKON 3a1a4u;

MPEeABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH IIPU PELIECHUU 33]]a4l, BHOCUTh KOPPEKTUBBI
B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX
TPYAHOCTEN;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUYMHBI JOCTH)KCHUS WIIH
HEJOCTH)XEHUS PE3YIbTATOB JESTEIBHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeIbHOCTD:

MOHUMATh M UCIOJIB30BATh NMPEUMYIIECTBA KOMAHAHOW U MHAUBUAYATHHON pabOTHl MPU PEIICHUH
yueOHBIX 3a]a4, MPUHUMATh IeJIb COBMECTHOM NeATeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenartb BUABl pabOT, JOTOBAapUBATHCA, OOCYXAAaTh MPOIECC U Pe3ynbTaT paboThI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

y4acTBOBATh B IPYNIOBLIX opMax paboThl (00CYyKIeHHs, 0OMEH MHEHHMI, «MO3TOBbIE IITYPMbI» U
WHBIC), BBIIIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU JCHCTBHSI C IPYTMMH YICHAMHU
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YY9aCTHHUKAMHU B3aUMOICHCTBUSI.

IHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 10 kjacce oOyyaromuiicss MOJYYHUT CIETYIOLIUE PEAMETHBIE PE3YJIbTaThl MO
OTJIENbHBIM TeMaM paboyeil mporpaMMbl yuyeOHOro Kypca «Anredpa M Hayajga MaTeMaTH4YeCKOIro
aHaINU3aN:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: PALMOHAIBHOE YHCIIO, OECKOHEeUHas mepuoandeckas Apoob,
IIPOLEHTHI, UPPALMOHAIILHOE YHUCIIO, MHOYKECTBA PAllMOHANBHBIX M JACHCTBUTEIBHBIX YHUCEN, MOIYJb
JIEHCTBUTEIIFHOTO YHCIIA;

HNPUMEHSATH APOOH M MPOLEHTHI JUIsl PEIIEHUs IPUKIIAJAHBIX 33aa4 U3 Pa3IMYHbIX OTpaciaei 3HaHuH
Y PEaJbHOM KU3HU;

NPUMEHSATHh NPUOIMKEHHBIC BBIYMCICHHS, MIPaBUJIa OKPYTJICHUS, IPUKUAKY U OLIEHKY pe3ysibTaTa
BBIUMCIICHHI,



CBOOOJTHO ONEPUPOBATh MOHSATHEM: CTEIEHb C IEJIBIM IOKa3aTesIeM, UCIOIb30BATh MOIXOISIIYIO
dopmy 3anucu ASUCTBUTEIBHBIX YHCEN IS PEUICHUS MPAKTUYECKUX 3a/1a4 U TPEACTABICHUS 1aHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTypalbHOI CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIIBHBIM I10Ka3aTelIEM;

CBOOOJTHO OTIEPHPOBATH MOHATHIMMU: JIOTapu(M YHCia, AECATUYHBIC U HATypaJlbHBIC JIOTapU (MBI,

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCJIOBOTO apTyMEHTA;

OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO ONEpUpPOBaTh IOHATUAMHU: TOXKAECTBO, YypaBHEHHME, HEPAaBEHCTBO, PABHOCUIIbHBIE
YPaBHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCUJIbHbIE HEPABEHCTBA,

NPUMEHSATh Pa3IUYHbIE METOJbl PEUICHUs PALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX YPaBHEHUH,
IIPUMEHATHh METOJl MHTEPBAJIOB JUIs PELICHUsI HEPaBEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: MHOTOYJIEH OT OAHOM NEepeMEHHOW, MHOTOYJIEH C LEIbIMU
K03 pureHTaMy, KOPHH MHOTOYICHA, MPUMEHATH JeJICHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miis pemienus 3anay;

CBOOOJTHO ONEpUpPOBaTh IMOHATUSAMHU: CHCTEMa JIMHEMHBIX ypaBHEHUH, MaTpHLa, OIpeleUTeINb
MaTpulbl 2 X 2 W €ro reoMETpU4ECKUN CMBICH, MCIOJb30BaTh CBOMCTBA ONpelesuTens 2 X 2 i
BBIUMCJIEHHSI €0 3HAYCHUsI, IPUMEHSTh ONPENCIUTENN Ul PEIIEHUSI CUCTEMbl JUHEHHBIX YpaBHEHUH,
MOJICJIMPOBaTh peaJbHbIE CUTyallUM C TIOMOIIbI0 CHCTEMbl JIMHEMHBIX YpaBHEHUH, MCCIEA0BaTh
IIOCTPOCHHBIE MOJEIM C IOMOIIBIO MaTpHUILl U ONPENEIMUTENCH, WHTEPIPETUPOBATh IOJYyYEHHBIN
pe3yJIbTarT;

MCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMHU ISl TpeoOpa30oBaHUsl BhIPAXKEHUI;

BBIMOJHATh MPE0O0pa30BaHUs YHUCIOBBIX BBIPAXKEHHM, COJAEp)KAIIMX CTENEHH C PaldOHAIBHBIM
MIOKa3aTeseM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB AJis MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOZHO OINEpPUPOBaTh MOHATHSAMH: HppalMOHANbHBIE, IOKa3aTelIbHbIE U JIOTapu(pMUUYECKHE
YpaBHEHHUS, HAXOJUTh UX PELICHUS C IOMOIIbIO PAaBHOCUJIBHBIX MEPEXO0A0B WM OCYILECTBIISIS IPOBEPKY
KOpHEWN;

IPUMEHSITD OCHOBHBIE TPUTOHOMETPUYECKHE bopMmyIbI TUISL npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUUYECKOE YPABHEHHE, NMPUMEHSTh HEOOXOIUMBbIE
(bopMyIIbI JUTSt pellieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YpaBHEHUH;

MOJIEIUPOBaTh peajbHbIE CUTYyallUd Ha S3bIKe alreOpbl, COCTaBIATH BBIPAKEHMS, YPaBHEHUS,
HEPaBEHCTBA IO YCIOBUIO 3aJayd, UCCIENOBaTh MOCTPOEHHBIE MOJENM C MCIOJNb30BaHHEM ammnapara
anreopsol.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OINEPUPOBATH MOHATUAMU: (PYHKIHUS, CHOCOOB! 3a7aHus (YHKLUHU, B3aUMHO OOpaTHBIE
byHKIMKM, KoMmmo3uuus (yHKUOUM, TpapuKk (YHKIUU, BBIIOJHATH 3JIEMEHTapHbIE MpeoOpazoBaHUs
rpadukoB QpyHKUINH;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: 00JACTh ONpPEAETCHHS M MHOXXECTBO 3HAYEHHMU (DYHKIUH,
HYIHM (QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: YETHbIE M HEYETHBIE (DYHKIUH, MEPUOAMUYECKHE (PYHKIUH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKLMH, MAaKCUMyMbl M MHUHUMYMBI (YHKIMH, HauOojblliee WU
HaMMEHbIIIee 3HaueHUe (PYHKIIMH HA TIPOMEXKYTKE;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMU: CTEIICHHAsK (PYHKIUS C HATYpAJIbHBIM M LEJIBIM TOKA3aTelIeM,
rpaduK CTeNeHHON (YHKIMU C HATypaJIbHbIM U ILIEJIBbIM IOKa3aTesneM, rpaguk KOpHS N-0i CTENEHU Kak
GbyHKIIMM 0OpaTHOM CTEMEHU C HATypaJbHBIM MOKa3aTeleM;



OTIepUPOBATH MOHATUSMU: JUHEWHAs, KBaJApaTUYHAS W APOOHO-IMHEHHass (DYHKIUHU, BBIMOTHSITH
AJIEMEHTAPHOE MCCIEI0BAHNE U TIOCTPOSCHUE UX TPAPUKOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHM: TIOKa3aTelbHas U JJorapudmudeckas GyHKIIMH, ©X CBOMCTBA U
rpaduKH, UCIOIB30BaTh UX TpaUKu I pEIICHUS] yPaBHCHU;

CBOOOMHO  ONEPUPOBATH  TMOHATUSMHU: TPUTOHOMETPHYECKAs  OKPYKHOCThb,  OIPEICICHHE
TPUTOHOMETPHUSCKUX (PYHKIIHIA YUCIIOBOTO apTyMEHTA;

HCITONIB30BaTh Tpaduku GYHKIUHA JUIsl UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TPH PEIICHUH
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HU, BhIpaXKaTh (HOpPMYIaMU 3aBUCUMOCTH MEXY
BEIUYMHAMU;

Hauana MaTeMaTHYeCKOI0 aHAJIN3A:

CBOOOJHO ONEpUPOBATH TIOHATUSAMH: apudMeTHdYecKass U TeOMETpPHYeCKas TMPOTPECCHs,
OecKOHEYHO yObIBaIOIasi TeOMETPUYECKasi MPOrpeccusi, IMHEHHBIN U SKCIIOHEHIIMATBHBIN pocT, opMyIa
CJIO’KHBIX MPOIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOrPECCUU JIJISl PELIEHUS] PEATIBHBIX 3a7a4 MPUKJIAJHOTO XapaKTepa;

CBOOOIHO ONEpPUPOBATh MMOHSTUSIMH: IIOCJICIOBATEILHOCTD, CITOCOOBI 3aJIaHus
MOCJIE0BATEIbHOCTEM, MOHOTOHHBIE U OIPAHMYEHHBIE IOCIEAOBATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKACHUS MAaTEMAaTHUYECKOTIO aHAJIM3a KaK aHajin3a 0ECKOHEYHO MaJIbIX;

CBOOOHO OIEPUPOBATH MOHATUSMU: HEMPEPBIBHBIC (PYHKIIMH, TOYKH pa3pbiBa rpaduka GyHKIUH,
ACUMINTOTHI rpaduka yHKIHH;

CBOOOJHO OINEpPUPOBaTh MOHATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpPe3Ke, MPUMEHSTh CBOMCTBA
HENPEPBIBHBIX (PYHKIUN AJIs pelIeHus 3a1ay;

CBOOOJIHO OIEpUPOBATh TMOHATUSIMH: TEpBasi U BTOpasl MPOU3BOJHBIE (PYHKIIMHU, KacaTelbHas K
rpaduky GyHKIUU;

BBIUKCIISTH MPOU3BOIHBIE CYyMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMH IBYX (DYHKIUH, 3HATH
MIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIH30BaTh TEOMETPUUYECKUM U (PU3UUECKHUI CMBICI MPOU3BOIHOM JJIS PEIICHUS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOIHO OTEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Ui ONHCAaHUsl pealbHBIX IPOIECCOB U
SIBJICHHUM, TIPU PEIICHUN 33/1a4 U3 JIPYTUX YUYEOHBIX TPEIMETOB;

CBOOOJIHO OIEpPUPOBATh TMOHATHUSIMU: OIpPEICICHHE, TeopeMa, ypaBHEHHUE-CIEICTBUE, CBOWCTBO
MaTeMaTHYECKOTO O0BEKTA, I0KA3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHHS I HEPABEHCTBA.

K xoniy oOyuenus B 11 ki1acce o0ydaromuiics MOMYYUT CIASAYIONINE MPEIMETHBIE PE3yIbTAThI 10
OTJIENbHBIM TeMaM paboyeil mporpaMMbl yuyeOHOro Kypca «Anredpa M Hayaja MaTeMaTHYeCKOIro
aHaJIHn3a:

Yucaa ¥ BHIYUCIEHUS

CBOOOZHO OMEpPUPOBATH MOHATUSMHU: HATypaJbHOE U IEI0€ YHCII0, MHOXKECTBA HATYpallbHBIX H
LEJbIX YUCeNl, UCMOJIb30BaTh NMpu3Haku aenuMocty nensix yncen, HOJ n HOK natypanbHbIX yucen ais
penieHus 3a1a4, IpUMEHSITh aropuT™M EBKINa;

CBOOOZHO OMEpUPOBaTh MOHITHEM OCTAaTKa IO MOJYJIO, 3alHChIBaTh HATypajdbHBIE YHCIa B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO OTEPUPOBATH TMOHATHUAMH: KOMIUICKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX YHCET,
MIPEACTABISITh KOMIUIEKCHBIE YHCIIa B alreOpandecKodl W TPUTOHOMETPHYECKOW (opme, BBIMOIHATH
apudmeTHIecKre onepari ¢ HUMU ¥ H300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOJIHO OIEpUPOBATh TOHATHAMHU: HppallMOHAIBHBIC, ITOKa3aTelIbHBIE M JIorapupMuvecKue
HEpPABEHCTBA, HAXOJIUTh UX PEIICHHS C TOMOIILIO PABHOCUIIBLHBIX TIEPEXOJIOB;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHUS,



CBOOOJIHO OTIEPHPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSATh HEOOXOANMbIE
(opMyIIbI UTst pellieHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh IOHATHSMM: CHCTEMa M COBOKYIIHOCTb YPAaBHEHUH U HEpPaBEHCTB,
PABHOCHJIBHBIE CHCTEMbl U CHCTEMBI-CIIEJCTBHUS, HAXOAUTh PEIIEHUS CHCTEMbl U COBOKYNHOCTEH
palnMoHaNBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX U JOTrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiatb ~ palMOHaJbHBIE,  HppAlMOHAJIbHBIC,  IIOKa3aTelbHBIC,  JIorapu(MUUYECKUe |
TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, CO/IEPIKAIle MOAYIIH U ITapaMeTphl;

OPUMEHATh Ipaduyeckre MeTOAbl AJI PELICHHs YpaBHEHMH M HEpaBEHCTB, a TaKXke 3a1ad ¢
napamMeTpamu;

MOJICIIUPOBATh pEaJbHBIC CUTYallMM Ha S3bIKe aireOpbl, COCTaBIATH BBIPAKCHHS, YPaBHEHUS,
HEPAaBEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BATh IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara ajreOpbl, HHTEPIPETUPOBATh MTOJYyYEHHBIH pe3yibTar.

DOyHKUUM U rpaduku:

CTpOUTH TpaUKH KOMITO3UIMH (PYHKIUH C IMOMOIIBIO AJIEMEHTAPHOTO MCCIIEAOBAHUS U CBOICTB
KOMITO3UIIUH IBYX (PYHKIIUH;

CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAUHATHOM MJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATHh QYHKIMH 11 MOACTUPOBAHHS U HCCIIEIOBAHNUS PEATbHBIX POLIECCOB.

Hayana MmaTeMaTH4€CKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO JUIsl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAaUMEHbIIIee 3HaueHUs (PYHKIMHY HEIPEepbIBHON Ha OTPE3KE;

UCTIOJIB30BaTh IPOM3BOTHYIO JUISI HAXO0XKICHHSI HAWTYYIIETO PEIIeHUs B IPUKIIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMMYECKHUX, 3a/ladyax, JJIsl ONpeAeTeHUs] CKOPOCTH M YCKOPEHHs IMpoliecca, 3aJaHHOIO
bopmynoit unm rpadpukom;

CBOOOJTHO OIEpPUPOBaTh MOHATUSAMHU: MEpBOOOpa3HasA, ONpPEACAEHHbIM HWHTErpan, HaxOJUTh
epBOOOpa3HbIe 3JIEMEHTAPHBIX PYHKIUM U BBIYUCIATH UHTErpai no ¢popmyine Hetorona-Jlelonua;

HAXOJUTh IJIOLAAN MIIOCKUX (GUTYp U 00BEMBI TEN ¢ TOMOIUIBIO UHTETpaIa;

UMEThb TpPEeACTaBICHWE O MaTeMaTHYeCKOM MOJEIMPOBAHMM Ha MPUMEPE COCTABICHHS
TuddepeHMaIbHbIX YpaBHEHUH;

pemarh MNpUKIAAHbIE 3aJa4d, B TOM UHCJIE COLUAIbHO-3KOHOMMYECKOTO U (PU3MYECKOro
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero KonTpoabHbie IIpakTuyeckue 0GpasoBaTeNbHbIE
padoTshI padoTsbI pecypenI
MHO0X€eCTBO IEHCTBUTENIBHBIX YUCEI. MHOIOWIEHBI.
1. PanmonanbHble ypaBHEHUs U HepaBeHCTBA. CUCTEMBI 24 2
JUHENHBIX ypaBHeHUH. CTapTOBas JUarHOCTHKA.
5 Oynkiun ¥ rpapukyu. CreneHHas QyHKIUS C LEIbIM 12 1
[OKa3aTeseM.
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
HppaunoHanbHble ypaBHEHUS.
4. [TokazarenpbHast pynkmus. [TokasarenpHble ypaBHEHUS. 10 1
5 Jlorapudmuueckas pynkuus. Jlorapupmuueckue 18 1
ypaBHEHHS.
TpuronomeTrpruyeckue BbIpaXXEHNUS U YPaBHEHUS. 22
ITocnenoBaTenbHOCTH U IPOTPECCHH. 10 1
HenpepriBable pynkiun. [IpousBonnasi. 20
9. [ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH. 5 3
IIpomerxyTouHas aTTecTanus.
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12 0




11 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumenoBanue pa3jiejioB H TeM IPOrpaMMbI Beero KonTpoabHbIe IIpakTu4yeckue 0BpazOBaATENBHBIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO TPOU3BOIHOM. 99 5
Bxonnas koHTposibHas paboTa.
2. [lepBooOpasHas u MHTETpAI. 12 1
3 I'paduku TPUTOHOMETPHUECKUX ()YHKITHIA. 14 1
TpuroHomeTpruYecKue HEPABEHCTRA.
" WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMuUecKre HePaBeHCTBA.
5. KomrmiekcHbie uucna. 10 1
6. HatypanbHble u 1ienbie uncna. 10
7 CuHcTeMBbl palroHATBHBIX, HPPANUOHATEHBIX 12 1
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX YPaBHEHHI.
8. 3ama4n ¢ mapameTpamu. 16 1
9. [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH. 16 3
[TpomexyTouHas aTTecTalusl.
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
i Tema ypoxa Beero KonrposbHbIe IIpaxTirieckne 00pa3oBaTesbHbIE
padoTbI padoThI pecypenI

1 MHOXeCTBO, Onepaluy HaJ MHOYKECTBAMH U UX 1

' CBOMCTBA.
2. Huarpammsl Ditnepa-Benna. 1
3 [IpuMeHeHHE TeOPETUKO-MHOKECTBCHHOTO amnapara 1

' JUISL PELIECHHMS 3a/1a4.

Parnonansuble uyncia. OOBIKHOBEHHBIE U JECATHYHEIE
4, JpoOH, TTPOLICHTHI, 0ECKOHEUHBIE TIEPHOTUNICCKUE TPOOH. 1 1
CraproBas TuarHoCTHKA.

5 Parnmonanpubie ynciaa. OOBIKHOBEHHBIC U ACCATHYHEBIC 1

' Ipo0OH, IPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKUE APOOH.
5 [Ipumenenue nqpobeit v NPOLEHTOB ISl peIlIeHUs 1

' NPUKJIaHBIX 3a/1a4.
7 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHUs 1

' NPHUKIAIHBIX 3a1a4.
3 JlericTBUTEeNbHBIE YKCIIa. PallioHalbHbBIE U 1

' UppaIrMoHaIbHbIC YHCTIA.
9 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU 1

' YHCIIAMH.
10. Mopaynb AeiICTBUTEIBLHOTO YHCIIa U €r0 CBOMCTBA. 1
11 [TpuOmkEHHBIC BRIYUCIICHUS, IIPABUJIa OKPYTIICHHUS, 1

' MPUKUAKA U OI[EHKA Pe3yIbTaTa BEIYUCICHUH.
12. OcCHOBHBIE METOIbI PELIEHUs LENbIX U APOOHO- 1




palMOHAIBHBIX YPABHECHUN U HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U JPOOHO-

13 paLMOHATIbHBIX YPABHEHUM U HEPABEHCTB.
14 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-
' palMOHaIbHBIX YPABHEHUM U HEPABEHCTB.
15 MHorowieHsl OT OJHON NEpeMEHHOM. [lenenne
' MHOT'O4JICHAa Ha MHOTO4YJIEH ¢ ocTaTKkoM. Teopema besy.
16 MHorousnens! ¢ nensMu kodpduunentamu. Teopema
' Buera.
17. Pemenue cucrem JIMHENHBIX ypaBHEHU.
18. Pemenne cucreM IMHENHBIX YpAaBHEHUN
Matpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.
19. Onpenenurenb MaTpuLbl 2X2, €ro TeOMETPUUYECKUN
CMBICII M CBOMCTBA; BBIUNCJICHUE €r0 3HAYECHUS.
20 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUIECKUN
' CMBICJI M CBOMCTBA; BBIUNCJICHUE €r0 3HAYECHUS.
21 [Ipumenenue onpenenuTens s peuIeHHs] CUCTEMBI
' JIMHEWHBIX YpaBHEHH.
99 Pemenue npuknaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YPaBHEHUMN.
93 Pemenne npukinaaHbpIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
' JIMHEUHBIX YPaBHEHUM.
24 KonTponbhas pabota: "PanmonanbHble ypaBHEHUS U
' HepaBeHCTBA. CUCTEMBI IMHEWHBIX YPaBHEHUN'".
o5 OyHK1MS, criocoObl 3a1anus GyHkiuu. Bzanmuo
' oOpartHble pyHkunu. Komnosunus ¢GyHKIMH.
26 I'paduk pyHkunu. dnemMeHTapHble IPeoOpazoBaHus
' rpaduKOB HYHKIIHIA.
27. O6unacTh onpeaeneHuss 1 MHOKECTBO 3HAUEHU




¢bynkuuu. Hynu ¢ynkiun. [IpomexyTku, 3HaK
HOCTOSIHCTBA.

Yérnsie 1 HeuéTHBIC pyHKuMU. [lepuoanueckue

28, ¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYyHKILIMH.
29 Makcumymbl 1 MUHUMYMBI QyHKIHA. Hanbonsiee u
' HaMMeHbIIIee 3HaUCHNEe (QYHKIINN HAa IPOMEXYTKE.
30. JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU
31 DeMeHTapHOe HCCIIE0BaHNE U IOCTPOSHHE TPa(hUKOB
' 3TUX (YHKIIHUA.
39 DeMeHTapHOe HCCIIE0BaHNE U IOCTPOSHHE TPa(hUKOB
' 9TUX (PyHKIIHUIA.
33. Crenensb ¢ 1ensIM nokaszareneM. buaom Herotona.
34. Cremniens c 11e7bIM Moka3zareneM. bunom HeroToHa.
35 CreneHHast GYHKIHSI C HATYPAIBHBIM H IEIIBIM
' niokasareseM. E€ cBoiicTBa u rpaduk.
36 KonTponabnas pabora: "Crenennas pynkuus. Eé
' CBOWCTBA U rpauk".
37 ApupmeTndeckuii KopeHb HaTypaJbHON CTETIEHH U €T0
CBOMCTBA.
38 ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro
' CBOMCTBA.
39 [IpeoOpa3zoBaHUs YHCIOBBIX BEIPAKEHUH, COJEPIKAIINX
' CTETIEHN U KOPHH.
40. [IpeoOpa3zoBaHuUs YHCIOBBIX BEIPAKEHUH, COJEPIKAIINX
CTETNICHN ¥ KOPHHU.
a1 [IpeoOpa3oBaHusl YMCITOBBIX BRIPAKCHUMN, COCPIKAIINX
CTETICHU ¥ KOPHHU.
42, UppaumonansHble ypaBHeHUs. OCHOBHBIE METOIbI

pELICHNS UpPalMOHATIbHBIX YPAaBHEHUM.




Wppannonanbuble ypaBHeHUs. OCHOBHBIE METObI

43 peLIeHHs] HPPALlMOHAIbHBIX YPaBHEHHH. 1

44 Uppanuonansusie ypaBHeHus. OCHOBHBIE METOIbI 1
' pelIeHHs UPPALIOHAIBHBIX YPaBHEHHM.

45 PaBHOCHIIBHBIE ITEPEXO/bl B PEIIEHUH UPPALMOHAIBHBIX 1
' ypPaBHEHU.

46 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH UPPALTMOHAIBHBIX 1
' ypPaBHEHU.

47 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUHN HPPALTIOHATBHBIX 1

yYpaBHEHHH.

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUN UPPALMOHAIBHBIX 1
' yPaBHEHHH.

49 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (yHKIMA 1
' 00paTHOM CTENEHH ¢ HaTypalbHbIM [TOKa3aTeIeM.

50 CgoiicTBa u rpaduk KOpHS N-0if cTeNeHN KaK (HyHKIMH 1
' 00paTHOM CTETIEHH C HATYPaIbHBIM ITOKA3aTeNIeM.

51 KonrtponsHas pabdora: "CBoiicTBa U rpaguk KOpHs N-0i 1
' creneHu. MpparnuoHanbHble ypaBHEHUs" .

52. CreneHs ¢ palluOHATBHBIM IMOKa3aTeIeM U €€ CBOMCTBA. 1

53. CreneHb ¢ pallMOHAIbLHBIM IIOKa3aTesIeM U e€ CBOMCTBA. 1

54, CreneHs ¢ palluOHATBHBIM IMOKa3aTeIeM U €€ CBOMCTBA. 1

55. [Toxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U TpadUK. 1

56 Hcnonp3oBanue rpaduka .QpyHKIHUN AJIS peIIeHus 1
' ypaBHEHU I

57 Hcnonws3oBanue rpaduka GyHKIUU A peIICHUS 1

YpaBHEHHH.

58 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METO/bBI 1
' pelIeHNs oKa3aTeIbHbIX YPaBHEHUH.

59. [TokazaTenpHbIC ypaBHEHUsI. OCHOBHBIE METOIbI 1




pelIeHus OKa3aTeNIbHbIX YPAaBHEHUMN.

IloxasaTensHBIE YpaBHCHHA. OCHOBHBIE METObI

60. 1
pelIeHHs TOKa3aTeNIbHBIX YPaBHEHHM.
61 Kontpoinbnas padota: "[lokazarenpHas GyHKIHS. 1
' ITokazarenbHble ypaBHEHHUS".
62. Jlorapudm umncna. CoiicTBa jJorapudma. 1
63. Jlorapudm uucna. CoiicTsa jorapudma. 1
64. Jlorapudm uymncna. CoiicTBa Jorapudma. 1
65. JlecsTuuHble U HATYpallbHbIE TOTaPU(PMBI. 1
66. JlecaTH4HbIE U HATYpAJIbHBIE JTOTapHU(MBI. 1
[TpeoOpazoBaHue BhIpAXKEHHI, COIEPIKALTIX
67 ’ 1
' JI0rapuMsli.
[TpeoOpazoBaHue BhIpAXKEHH, COIEPIKALTIX
68 ’ 1
' sorapuQpMel.
69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
' JIorapuMsI.
70. Jlorapudmuueckass pyHKIHA, €€ cBOIicTBa U rpaduK. 1
b
71. Jlorapudmudeckast GpyHKOuA, €€ cBoiicTBa U Irpaduk.
b
79 Ucnonb3oBanue rpaduka QyHKINUU U1 pelIeHUs 1
' ypaBHEHHH.
73 Hcnons3oBanue rpaduka GyHKIUU AT PeIICHUS 1
' ypaBHEHHH.
74 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI 1
' perreHus JorapuMUIECKUX YpaBHEHHH.
75 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI 1
' perreHust JorapupMUIECKUX YpaBHEHHH.
76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbBIE METObI 1
' pelieHus JorapuMUUECKUX YPAaBHEHHIH.
77. PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH 1




JIOrapu(MHUUECKUX yPaBHEHUH.

PaBHOCHIEHBIC MEPEXO0abl B pCIICHUA

78. N 1
norapu(pMHUECKUX YPABHCHHIA.

79 KoHntpoinbnas padota: "Jlorapudmuueckas GyHKIIHS. 1
' Jlorapudmudeckue ypaBHeHHS".

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YHCIOBOTO 1
' aprymeHTa.

81 CuHyc, KOCUHYC, TAHTCHC ¥ KOTAHT€HC YHCIIOBOTO 1
' aprymeHTa.

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO 1

apryMeHTa.

83 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1
' aprymeHTa.

84 TpuronomeTpuydeckasi OKpyKHOCTb, OIIPE/ICIICHHIE 1
' TPUTOHOMETPHUUYECKUX (PYHKIUH YUCIOBOTO apryMEHTA.

85 TpuroHomeTrpuyeckas OKpyKHOCTb, OIPEIeTICHUE 1
' TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOI'O apryMEHTa.

86. OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITHI. 1

87. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI. 1

88. OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITHI. 1

89. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI. 1

90. [TpeoOpazoBaHre TPUTOHOMETPUICCKUX BBIPAKESHUH. 1

91. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX BBIPAKECHUH. 1

92. [TpeoOpa3oBaHUEe TPUTOHOMETPHUYECKUX BBIPAKEHUH. 1

93. [TpeoOpazoBaHre TPUTOHOMETPUICCKUX BBIPAKECHUH. 1

94. Pemenne TpuroHoMeTpuUECKUX ypaBHEHUM. 1

95. Pemienne TpuroHOMETpUYECKUX YPaBHEHUM. 1

96. Pemenne TpuroHoMeTpuUECKUX ypaBHEHUM. 1




97. Pewienne TpUroHOMETPUYECKUX YPAaBHEHUH. 1

98. Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM. 1

99. Pemenre TpuroHOMETpUYECKUX YpaBHEHUM. 1

100. Pemenne TpuroHoMeTpuUECKUX ypaBHEHUM. 1

101 KoHTtpoinbHas padorta: "Tpuronomerprudeckue 1
' BBIPQXEHHS U TPUTOHOMETPHYECKHUE YpaBHEHHUA'" .

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS
102. nocjen0BaTeNbHOCTe. MeTo ] MaTeMaTn4ecKoi 1
WHAYKIIUU.

103 MOHOTOHHBIE U OTPaHUYECHHBIE TIOCIIEA0BATEILHOCTH. 1
' Hcropus ananuza 6€CKOHEYHO MaJIbIX.

104. Apudmerrdeckas mporpeccus. 1

105. I'eomeTrpuueckas nmporpeccusi.

106. beckoneuHo yObIBaroias reoMeTpruecKas mporpeccus. 1

107 CyMMa 0ecKOHEUHO yOBIBaIOIIEH reOMETPUIECKOM 1
' IPOTPECCHH.

108 JIMHENHBIN 1 YKCIIOHEHIMAIbHBIN pocT. Yuco e. 1
' dopMyIia CII0KHBIX TIPOIIEHTOB.

109 JIMHENHBIN U DKCHOHEHIMAIIBHBIN pocT. Yucio e. 1
' dopmyiia CIOKHBIX MPOLIEHTOB.

110 Hcnonp3oBaHne mporpeccuu Ui penieHns pealbHbIX 1
' 3aj1a4 MPUKJIIATHOTO XapaKTepa.

111 Kontponbhas padora: "[locnenoBareabHOCTH U 1
' nporpeccun”.

112. HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA. 1

113. Touka pa3pbiBa. ACUMITOTHI IpaUKOB PYHKIUH. 1

114. CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3Ke. 1

115. CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha OTPE3KE. 1

116. Meron UHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB. 1




117. Meron UHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB. 1

118. MeToa UHTEpPBAJIOB JJI PEIICHUSI HEPABEHCTB.

119, [IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX (DYHKITUH JIJIs1 1
peleHus 3a1a4.

120. [IpumeneHue CBOWMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3a1a4.

121. [TepBas 1 BTOpas Npou3BOAHBIC (DYHKIIHH. 1

122. Onpenenenue, reoOMEeTPUYECKUN CMBICI IPOU3BOIHOM. 1

123. Omnpenenenue, GU3NYECKUNA CMBICIT TPOU3BOIHOM. 1

124. YpaBHeHUE KacaTeNbHOU K TpaduKy (YHKIHH. 1

125. YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU. 1

126. [Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIIUH. 1

127. [Ipou3BoaHbIE HIIEMEHTAPHBIX ()YHKITHIA. 1

128, [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3ULIUHU (PYHKITUH.

129 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO H 1
KOMIO3UINH (YHKIINH.

130. [Tpon3BoiHAst CyMMBI, TPOU3BEACHHS, YACTHOTO U 1
KOMIO3UIMH (QYHKIIHH.

131. Konrponsnas padora: "[IponsBonnas". 1

132, [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AITNS 3HAHUIA: 1
"VpaBHeHus'".

133, [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allus 3HAHUN: 1
"Oyakuun".

134. HtoroBast kKoHTpoJIbHAs paboTa. 1

135. Wroroas KOHTpoJIbHAS paboTa.

136. [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. 1

HpOMe)I(YTO‘-IHa}I aTTeCTanus.
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11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOIHON K
UCCJIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI.

[IpumeHeHne mpoOru3BOTHON K
UCCJIEIOBaHHIO (YHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBL.

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe

6 IIpakTnyeckue padorTnl
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHnne npou3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
Y DKCTpeMyMBbI. BXo1Hast KOHTpOJIbHAA
pabora.

[IprMeHeHne npon3BOIHON K
MCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYM.

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYM.

[IpumeHeHnne npou3BOIHON K
WCCIIEIOBAHHIO (YHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYM.

Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO
3HAuEHUs HEMPEPHIBHON PYHKIINU HA
OTpE3KE.

Haxoxnenre HauboIb11ero 1 HaMMEHbIIETro
3Ha4YeHUs HeNPEPbIBHON (QYHKIIMH Ha




OTpe3Ke

10.

11.

Haxoxxnenne HauOoJbIIero 1 HAUMEHBLIETO
3HAYCHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpE3KE.

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETr o
3HAaYEHUS HEMPEPbIBHOM PyHKIINU Ha
OTpE3KE.

Haxoxnenrne Haubob11ero 1 HAMMEHbIIETro
3HAuUEHUs HEMPEPHIBHON PYHKIINU Ha
OTpE3Ke.

12.

Haxoxnenue HanOobIIero 1 HANMEHBILETO
3HAYCHUS HEMPEPHIBHON (PYHKIIUH Ha
OTpE3KE.

13.

14.

15.

16.

17.

[IpuMeHeHne Npou3BOHOM IS
HaXO0X/ICHUS HAaWIY4Ilero peleHus B
MPUKIIAIHBIX 3a]ja4ax.

IIprmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a/1a4aX.

IIprMmeHeHne nponu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyJIoN UK
rpaduKoM.

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyJIoN WITH
rpauKoMm.

Komnoszumus gyHkumid.

18.
19.

Komnosunus GpyHKuuii.

Komnosunus GpyHkuuii.




I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha

20. KOOPJMHATHOM IJIOCKOCTH.

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
' KOOPMHATHOM IIOCKOCTH.

99 Kontponbnas padora: "UccinenoBanue
' (GYHKIHHA ¢ TTOMOIIBIO TPOU3BOIHON".

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
' 1IEPBOOOPA3HBIX.

24 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
' [IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX.

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (HYHKIHUIL.
' [TpaBuiia HaX 0k /I€HUS IEPBOOOPA3HBIX.

26 Huterpai. I'eomeTpuyeckuii CMbICI
' UHTErpaa.

97 Brruncnenue onpenenéHHoro HHTerpaia 1o
' dopmyne Herotona-JleiOnuma.

98 Brruucnenue onpeaenéHHOro HHTErpasa 1mno
' dbopmyne Herorona-Jleitbnuia.

29 [IpumeneHwe nHTETpaia 1 HaXOKICHUS
' IIOIIAAel IOCKUX QHUTyp.

30 [IpumeneHne nHTETpaa 1 HaXOKICHUS
' 00BEMOB FE€OMETPUYECKUX TEIT

31 [Tpumeps! pemenunit uddepeHaTbHbIX
' ypaBHEHU I

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
' ypaBHEHHI

MareMaTHuecKoe MOJICIIUPOBAHUE
33. PEATBHBIX MPOIIECCOB C MTOMOIIBIO

nudepeHIaTbHBIX YpaBHEHUN




Kontponshas padora: "[leppooOpasznas u

34. |
UHTErpal

35, Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

36. Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

37, Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IpauKu.

38, Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpauKH.

39, Tpuronomerpudeckue GyHKLINHU, UX
CBOWCTBA U IpaduKu.
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40. YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41. YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42. YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43. YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH.

44 Penienne TpUroHOMETpHUUECKUX

' HEPaBEHCTB.
45 Pemienne TpuroHOMeTpUYECKUX
' HEPABEHCTB.
46 Perienne TpUroHOMETpHUUECKUX

HEpPABEHCTB.




Pemienne TpuroHOMETpUYECKUX

47.
HEPaBEHCTB.
Kontponpnas pabdora: "I'paduku
48. TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuieckue HepaBeHCTBA' .
49 OCHOBHBIE METO/IBI PEIICHHS
' NOKa3aTebHbIX HEPABEHCTB.
50 OCHOBHBIE METO/IBI PEIICHHS
' NIOKa3aTebHBIX HEPABEHCTB.
51 OCHOBHBIEC METO/IbI PEIICHUS
' [IOKa3aTeJIbHBIX HEPABEHCTB.
59 OCHOBHBIE METO/IBI PEIICHHS
' IIOKa3aTeJIbHBIX HEPABEHCTB.
53 OCHOBHBIE METO/IBI PEIICHHS
' Jorapu(pMUUECKUX HEPABEHCTB.
54 OCHOBHBIEC METO/IbI PEIICHUS
' jorapu(pMUUECKUX HEPABEHCTB.
55 OCHOBHBIE METO/IbI pEIlIEHUS
' Jorapu(pMUUECKUX HEPABEHCTB.
56 OCHOBHBIEC METO/IbI PEIICHUS
' Jorapu(pMUUECKUX HEPABEHCTB.
57 OCHOBHBIEC METO/IbI PEIICHUS
' UPPAUOHATIBHBIX HEPABEHCTB.
58 OCHOBHBIE METO/IbI pEILICHUS
' UPpaMOHATILHBIX HEPABEHCTB.
59 OCHOBHBIEC METO/IBI PEIICHUS
' UppaOHATILHBIX HEPABEHCTB.
60 OCHOBHBIEC METO/IBI PEIICHUS

MPPALMOHAJIBHBIX HEPABEHCTB.




61.

I'paduueckue MeTo Bl pemeHus
UppaIMOHATILHBIX YPAaBHCHUN.

62.

63.

64.

I'paduueckue MeTo Bl pemeHus
UPPAIMOHATILHBIX YPAaBHEHUH.
['paduueckue METO bl peIICHUS
NOKa3aTeIbHBIX YPAaBHCHU.
I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB.

65.

66.

I'paduaeckue MeTO Bl pemIeHHS
JOrapu(PMHUUECKUX YPAaBHEHHH.

['padmyeckue METOABI peLICHH
norapuMUUECKUX HEPABEHCTB.

67.

I'paduueckue meToab! pemeHus
norapuMUUECKUX HEPABEHCTB.

68.

69.

70.

I'paduueckue meToabl pemeHus
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
YpaBHEHUU.

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
YpaBHEHUU.

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB.

71..

['paduaeckue MeTobI pemeHust
MOKA3aTeNbHBIX U JOTapu(YMUUECKUX
HEpPABEHCTB.

72

KonTponbhas pabota: "UppanuoHanbHele,
MoKa3aTtesbHble U JJorapupMuueckue
HepaBeHcTBa".

73.

KowmrmnekcHeie yncna. Anrebpandeckas u




TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMILJIEKCHOT'O YUCJIa.

Kommuiekchbie uncna. Anredpandeckas u

74. TpUrOHOMETpHUYecKasi (pOpMBI 3arucu
KOMILJIEKCHOT'O YHCIIA.
75 Apudmerndeckue onepanuu ¢
' KOMIIJIEKCHBIMHU YHCIIaMHU.
76 Apudmernueckue onepanuu ¢
' KOMILJIEKCHBIMHU YU CJIaMHU.
77 N306pakeHne KOMIIEKCHBIX YKCEN Ha
' KOOPMHATHOM IIIOCKOCTH.
78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
' KOOP/IMHATHOH MJIOCKOCTH.
79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
' KOMILJIEKCHOT'O YHCIIA.
80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
[TprMeHeHNne KOMITJIEKCHBIX YHCeN JUIs
81. peteHns (PU3NYECKUX U FeOMETPHUECKUX
3azad.
82 Konrtponsnas pabdora: "KomriekcHbie
' uncia'.
83. HatypanbHble u 1ienbie yncha.
84. Harypainbhble u niensie yucna.
85 [TpuMeHeHne PU3HAKOB JIETUMOCTH TIEITBIX
' JHCel.
86 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX
' JqHCelT.
87. [IpumeHeHre MPU3HAKOB AETUMOCTH LENIBIX




yucen: HOJ u HOK.

88.

89.

[IpuMeHeHne MPU3HAKOB JACITUMOCTH IETBIX
gucen: HOJl u HOK.

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX
YUCEII: OCTATKH I10 MOIAYIJIIO.

90.

HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIUMOCTHU LECJIBIX
YUCCII: OCTATKH 110 MOIAYJIIO.

91.

92.

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX
YUCCII: AJITOPHUTM EBKJII/II[a IJId PCIICHUA
3aJa4 B IICJIbIX YKUCiIax.

KoHTtposnbHas pabota: "Teopus menbix
yucen'.

93.

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSL.

94.

CucremMa 1 COBOKYTHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSL.

95.

96.

OCHOBHBIE METO/BI PELLICHUSI CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHUM.
OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUH.

97.

OcCHOBHEIE MCTOABI pCIICHUA CUCTEM U
COBOKYHHOCTCﬁ IIOKa3aTCIbHBIX ypaBHeHPIfI.

98.

99.

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYIIHOCTEM MOKAa3aTEIbHbBIX YPABHEHUM.

OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
YpaBHEHUU.




100.

OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
YpaBHEHUH.

101.

[IpuMeHeHne cucTeM K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 00acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB.

102.

[IprMeHeHne cUCTEM K PEIIECHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IuYHbIX 00JaCTe HayKH U peasibHOI
JKU3HU, UHTEPIIPETaLs OJy4YEHHBIX
pE3yJIbTaTOB.

103.

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aja4 U 3a7a4 u3
pa3InYHbIX 001acTel HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pE3yJIBTaTOB.

104.

Kontponbnas padota: "Cucremsr
palMoHATBEHBIX, UPPAIIMOHATBHBIX
NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHHH".

105.

106.

PanmonanbHbIE ypaBHEHMS C TapaMeTpaMH.

PannonanbHbIe HEpaBEHCTBA C
napamMeTpamH.

107.

108.

109.

PanroHanbHbBIE CUCTEMBI € TApaMETPAMM.

WppanuonaibHble ypaBHEHUs, HEPABEHCTBA
C MapaMeTpaMu.

I/IppaI_II/IOHaIIBHBIC CHUCTCMEI C ITapaMCTpaMU.

110.

[TokazarenbHbIE ypaBHEHUS, HEPABEHCTBA C




napaMeTpami.

111.

112.

IToxasaTenpHBIE CHCTEMEI C napamMeTpamu.

Jlorapudmuueckue ypaBHeHUs,
HEPAaBEHCTBA C TapaMeTPaMH.

113.

114.

115.

Jlorapudmuueckre CUCTEMBI C
napamMeTpamH.

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpami.

TpuronomeTpuyecKkrue HEpPaBEHCTBA C
napaMmeTpami.

116.

117.

118.

119.

120.

TpUroHOMETPUYECKUE CUCTEMBI C
napamMeTpaMH.

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH PEaIbHBIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
rapamMeTpaMH.

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalMH C IOMOILBIO CUCTEM YPaBHEHUM €
napaMeTpami.

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYallUH C IOMOILBIO CUCTEM YPaBHEHUH C
napaMeTpamH.

KonTtponbHas pabdora: "3anauu ¢
napaMmerpamu’.

121.

122.

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus".
[ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHMM: "YpaBHeHuUs".




[ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs

123. 3HaHuil: "YpaBHeHHS. CHCTEMBI 1
ypaBHEHUI".

124 [ToBTOpenue, 06001IEeHNE, CHCTEMAaTH3aIUs 1
' 3uanmii: "Hepasencrsa'.

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
' 3uanuii: "Hepasencrsa'.

126 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 1
' 3HaHuii: "HepaBeHncrna'.

127 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
' 3Hanuii: "lIpousBoaHas u e€ npuMeHeHue".

128 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs 1
' 3Hanuii: "l[IpousBosHas u e€ npumMeHeHue".

129 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3alUs 1
' 3Hanuii: "l[IpousBosHas u e€ npuMeHeHue" .

130 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
' 3HaHui: "MHTerpan u ero npumeHeHue".

131 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs 1
' 3HaHuit: "OyHKIUH".

132 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
' 3HaHui: "OyHKIUH".

133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 1
' 3HaHui: "OyHKIMH".

134. Wroroas KoHTpoJIBbHASA paboTa.

135. Htorosast kKoHTpoJIbHAs paboTa. 1

136 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 1 1
' 3HaHuid. [IpoMexyTouHas aTTecTanus.

OBILIEE KOJIMYECTBO YACOB I10 136 12

[NPOT'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Matematuka: anreOpa 1 Hadajla MaTeMaTHYECKOTrO aHajn3a, FreoMeTpus. Airedpa u Hadana
MaTeMatudyeckoro ananusa, 10 kimacc/ Mypasun ['.K., MypaBuna O.B., O0mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe oomiectBo «M31aTeascTBO
«[IpocBemieHue».

* MaremaTHka: anreOpa ¥ Hayaja MaTeMaTHYeCKOT0 aHaIn3a, reoMeTpus. AnreOpa U Hadana
MaTeMaTuyeckoro ananusa, 11 kmacc/ Mypasun ['.K., MypaBuna O.B., O0mecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe oomiectBo «M31aTeabcTBO
«IIpocBemienue».

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Mypasun I'.K., Mypasuna O.B. Metoauueckoe nocodue k yueouuky Mypasuna I' K.,
Mypasunoit O.B. "Marematnka: Anredpa 1 Hadana aHanusa, reomerpus’. 10 kiacc.
Yrinyonenusiii yposenb. M.: JIpoda.

2. Mypagun I'.K., Mypasuna O.B. Meroauueckoe nocobue k yaueonuky Mypasuna ['.K.,
Mypasunoii O.B. "Maremaruka: AnreOpa 1 Havyana aHanuza, reometpus”. 11 kiacc.
Yray6nennsiit yposens. M.: [Ipoda.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Pemry EI'D. OGpa3oBartenbHbIi TOpTal AJIs MOATOTOBKH K dK3aMeHaM [ DIeKTPOHHBIN
pecypc].- Pexxum noctyna: http//www.phys.reshuege.ru/ -cBo6oHbrii.

2. Equnas xoyuiekius uu@poBbIX 00pa3oBaTeIbHbIX PECypcoB [DIEKTPOHHBIHN pecypc].- Pexum
nocryma: http//school-collection.edu.ru/- ceo6oaHBIiA.

3. Poccuiickast 2IeKTpOHHAS MIKOJIA. [ DNeKTpOoHHBIN pecypc]. Pexum nocrtyma:
https://resh.edu.ru/ - cBoGOAHBII.
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