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MHNOACHUTEJIBHASA 3AITMCKA

VYuebHbIli Kypc «Anredpa W Hadaja MaTeMaTHYECKOTO aHaIu3a» SIBISETCS OJIHUM W3
HanOoyee 3HAYMMBIX B IPOTrpaMMe CPEAHEro oOmero oOpa3oBaHUs, IOCKOJIBKY, C OIHOM
CTOpPOHBI, OH 00€CIeYrBaeT HMHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHs BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JPYrod CTOPOHBI, ()OPMHPYET JIOTUIECKOE W aOCTPAKTHOE MBIIIICHHE
oOyyarolmuxcs Ha YypOBHE, HEOOXOJUMOM MJisi OCBOCHHMS MH(OPMATHKH, OOIIECTBO3HAHMS,
WUCTOPHH, CIIOBECHOCTH W JAPYrHX MAHCHUIUIMH. B paMkax maHHOro yd4eOHOTO Kypca
oOydJaromuyecsi OBJIAJCBAOT YHHBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMyIHpyeT CBOU TOCTHKEHUS B MAaTeMaTHUECKOH (hopme.

VY4eOHbIil Kypc anreOpbl W Hayall MAaTeMaTHYECKOTO aHAIHM3a 3aKJIAJbIBACT OCHOBY JIJIS
YCHEIIHOTO OBJAJACHUS 3aKOHAMH (U3UKH, XUMHUH, OWOJOTHH, IIOHHMAaHUS OCHOBHBIX
TEHJIEHIMH pa3BUTUS HPKOHOMHMKH M OOIIECTBEHHOW >XU3HH, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIB30BaTh MX JUIS
nanpHeimero oOpa3oBaHUsT MW B TOBCEJHEBHOM KHM3HH. B TO ke BpeMs OBiIaJeHHE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIMSAMHU anreOpbl 1 MaTeMaTHYECKOTO aHalu3a
pa3BHBaeT yMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBATh
YTBEPXKICHHUS C OMOIIBIO0 MHIYKIIMU U PACCYXKIaTh JEAYKTHBHO, HCIIOJIb30BaTh 000O0IIEHUE U
KOHKPETH3aIiIo, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHUE.

B xome um3yueHus y4yeOHOro kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHAIIM3a»
oOydJarolmuyecsi TONYyYaloT HOBBIM OIBIT PEIICHUS TPUKIATHBIX 3alad, CaMOCTOSTEIHLHOTO
TIOCTPOCHHUS MaTEeMaTHYeCKUX MOJEIeH pEajbHBIX CUTYyaluil, WHTEPHPETAlud IOJyYeHHBIX
peIIeHM, 3HAKOMATCS C MPUMEPAMU MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE H
HCKYCCTBE, C BBIJAIONIMMHUCS MATEMAaTHYECKIMHU OTKPBITHSIMH U X aBTOPaMHU.

VYuebHblil Kypc 007amaeT 3HAYMTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIH
peanu3yercsi Kak dYepe3 y4eOHBI MaTepuall, CIOCOOCTBYIOMIMK (OPMHPOBAHUIO HAYYHOTO
MHPOBO33PEHUs, TaKk M d4epe3 CHemuPHuKy Y4eOHOH  JesTeNbHOCTH, TpeOyrome
MPOAODKUTEIPHON  KOHIIGHTPALlMd  BHHMMAHUS, CaMOCTOSATENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3ylbTarT.

B ocHoBe Meroamku oOyueHHs anreOpe W HadaliaM MaTeMaTH4ecKOro aHalu3a JISKUT
JeSITeTbHOCTHBIN MPUHLIUT 00y4eHus.

B ctpykType ydeOHOTO Kypca «Anredpa u Hadasa MaTeMaTHIECKOro aHAIIN3a BbIICICHBI
CIICAYIOLIHE COJEPKATEIBHO-METOMUECKHE JTUHUU: «Yucna W BeMHCICHUS», «DyHKIUH H
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havana maremaTnueckoro ananmusza», « MHOXecTBa U
JoTHKa». Bce OCHOBHBIE COIEPIKATEIBHO-METOANYECKUE JMHUU HM3Y4YaloTCS Ha MPOTSHKCHUU
JBYX JeT 00y4eHHs Ha YpOBHE CpPEJHEro o0Iero o0pa3oBaHMs, €CTECTBEHHO IOMOIHSISA JIPYr
Jpyra ¥ TIOCTEIIEHHO HACHIIIAsACh HOBBIMH TeMaMH M pas3nenaMu. JlaHHBI ydeOHBIH Kypc
SBJISIETCS. WHTETPATUBHBIM, TIOCKOJBbKY OOBEAMHSET B cebe COAep)KaHWE HECKOIBKHX
MaTeMaTU4YeCKUX JTUCLMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHs, MaTeMaTHUYECKUN aHaIu3,
TEOpHsi MHOXKECTB, MaTeMaTHyeckas Jjormka u apyrue. [lo mepe Toro kak oOydarommecs
OBJIaJIeBAlOT BcE Ooyiee MIMPOKMM MAaTEMAaTHYECKUM almaparoM, y HHUX IOCJIEIO0BATEIbHO
(dbopMHUpyeTCS U COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJeNlb peabHOU
CUTyallud, TMPUMEHSATh 3HAHWSA, TOJYYEHHBIC TPU HM3YYCHHWH Y4eOHOTO Kypca, M pelIeHHUs
CaMOCTOSITENIbHO C(OPMYIUPOBAHHON MaTeMaTH4YEeCKOM 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATH
CBOM OTBET.



ConepxxarenpHo-MeTOoMUecKass  JuHUSA  «Yucna W BBIYMCIICHMS)» — 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB MCIIOJIB30BaHMS JCHCTBUTEIBHBIX YHUCEN, KOTOpOe ObUIO HAayaTo Ha
YPOBHE OCHOBHOTO 00Iero oOpazoBaHus. Ha ypoBHe cpemaHero odmero o0pa3oBaHHs 0C000€
BHUMAaHUE yaemnsieTcss (pOpMUPOBAHUIO HABBHIKOB PAIlMOHAJBHBIX BBHIYMCICHUH, BKIIOYAIOUINX B
ce0sl MCIIONIb30BaHME PA3IMUHBIX (POPM 3alUCH YMCiIa, YMEHHE J1elaTh NMPHUKHUIKY, BBIIOIHATh
pUOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YMCIOBBIEC BHIPAKEHUS, pad0OTaTh C MAaTEMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOY4YaIOUIMMCS MHOXECTBA HATYpPaJbHBIX, LENbIX, PAllMOHAIBHBIX U
JENCTBUTENBHBIX YUCEN JOIOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcesl. B KaxaoM u3 3TuX
MHOKECTB paCCMaTpPUBAIOTCSI CBOMCTBEHHbIE €My clielu(UIeCcKUe 3a/1aul U ONepalyu: AeJeHue
Haleno, OINEpUpOBaHME OCTaTKaMU Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
palMOHAJIbHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETUYECKUE OIEpalli, a TAKKE H3BICUCHHUE
KOpHS  HATypaJIbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4Hcen.  bnaronmaps
MIOCJIEJOBATEIbHOMY  PacIIMpPEHUIO0 Kpyra MCIOJb3YEMBIX YHMCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS 1JIs1 PEILIEHUs Pa3INyuHbIX 3a/1a4 GOpMUpPYETCs MPECTaBICHHE
0 €IMHCTBE MAaTEMATUKH KaK HayKH U €€ pOJIM B IOCTPOCHUH MOJIEJIEH peaIbHOI0 MUpPA, IIIMPOKO
UCHOJIB3YIOTCSl 0000IIEHNE U KOHKPETU3AIIHS.

JIunust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha NPOTSHKEHUHM BCEro oOydeHHs Ha
yYpOBHE cpeaHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaxkaoMm pasneine [Iporpammbl
MPEIYCMOTPEHO PEIIeHNE COOTBETCTBYIOIIUX 3aJad. B pe3ynbpTare o0yyaromuecs: OBIaAeBalOT
pa3IMYHBIMM ~ METOJAaMU pELIEHUS palUOHAIbHBIX, HPPALUOHAIBHBIX, IOKA3aTEJIbHBIX,
JorapupMHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXke 3a/ady,
cojepkalux napamerpsl. llonydeHHble yMEHHS LIMPOKO MCIIONB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, MIPH PEIICHUH MPUKIIATHBIX 331a4 U 3a/1a4 Ha HaX0XKJICHUE
HauOONBIINX U HAMMEHBIIUX 3HaueHul QyHKuuu. JlanHas comepxaTenbHas JIMHUS BKIIOYAET B
cebs1 Take (QOPMHPOBAHWE YMEHHWI BBINONHATH Pacdy€Thl Mo GopMyinaM, Npeodpa3oBaHUS
palrOHANBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAK)KE BBIPAXKECHMI,
coJepXamux creneHd M Jorapudmel. braromaps u3ydeHuio anreOpandyeckoro matepuala
MPOUCXOJUT JalibHEHIIee pa3BUTHE AJTOPUTMHUECKOIO M aOCTPaKTHOTO  MBIIUIEHHUS
oOyuaromuxcsi, (GOpMUPYIOTCS HABBIKK JIETYKTHBHBIX PACCYXJACHHM, paOOThl ¢ CUMBOJIBHBIMHU
(dbopmamu, TIpeICTaBICHHs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npearaet 3QpQpeKTUBHbIE HHCTPYMEHTHI AJI pEeUICHHs MPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ]a4, HaIJIAQHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s13bIKAa HAYKH.

CopepxarenbHo-MeToAnYecKas JUHUS «DyHKIUMU U TpadUKU» TECHO MEpEeIUIeTaeTcs ¢
IpYTMMHU  JIMHUSAMHM ~ y4eOHOro  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICle  3aJdaéT
IIOCJIEIOBATENIBHOCT  M3y4YeHUs  Marepuana. M3ydeHue  CTENIEHHOM, IIOKa3aTeIbHOM,
Jorapu(pMUUEcKOr U TPUTOHOMETPUYECKUX (YHKIMM, X CBOMCTB U IpaHUKOB, UCIIOJIb30BAHNE
GyHKOME A5 pemieHus 3a1ad M3 JIPYruX y4eOHBIX MPEeIMETOB W PEalbHON KU3HU TECHO
CBA3aHO KAaK C MaTeMaTHYECKUM AaHAJIU30M, TaK U C PELICHUEM YpaBHEHMH U HepaBeHCTB. llpu
9TOM OOJIBIIIOE BHUMAHHE yaeiseTcs (OPMUPOBAHUIO YMEHHs BBIpaXKaTh (opMyIaMu
3aBHCHUMOCTH MEXIY Pa3IUYHBIMU BEJIMYMHAMH, HCCIEI0BATh MOJyYeHHbIE (DYHKIUH, CTPOUTH
ux rpapuku. Marepuan STOW COAEp)KATEIbHON JMHUM HalleJI€H Ha pa3BUTUE YMEHHH U
HABBIKOB, MO3BOJISIOIIMX BBIPaXKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHM B pa3Iu4yHON Qopme:
aHAIUTUYECKOW, Tpaduueckoid U croBecHOW. Ero wu3ydeHwe CrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0O W  KOHKPETH3AIlHH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxatenpHas nuHusA «Hauana maTeMaTH4eckoro aHain3a» MO3BOJSET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M NMPHUKIATHBIX 3a/1a4, JOCTYIMHBIX 00ydarolmMes,
TaK KaK y HUX TOSBISETCS BO3MOKHOCTD CTPOUTH TPadUKH CIOKHBIX (DYHKIHA, OTPEACIIATh UX
HauOOoJIbIINE U HAUMEHBILNE 3HAUYEHUs], BBIUUCIATD IUIOMAAN Guryp u oObEMBI Tell, HAXOIUTh
CKOPOCTHM M YCKOpEHHs IpoleccoB. JlaHHas coaepxkaTeinpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAT€MaTHYECKUX MOJENel peallbHbIX CUTyallud, MO3BOJIET
HaXOJWUTh HaWIyyllee pEeUIeHHe B MNPUKIAJHBIX, B TOM 4YHCIE COLMATIbHO-3KOHOMUYECKHUX,
3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHUECKOTO aHalu3a CHOCOOCTBYET Ppa3BUTHIO
abCTpaKkTHOTO, (hOPMATILHO-JIOTMYECKOT0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKU B HayKe, TEXHUKE U UcKyccTBe. O0yyaromuecs
Y3HAIOT O BBIJAIOLIUXCS pe3y/bTaTax, NOJyYEHHBIX B XOJ€ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, U
00 Ux aBTOpax.

ConepxaTenpHO-MeToAMYeCKast JUHUA «MHOXKecTBa M JIOTHKa» BKIIOYaeT B ce0s
9JIEMEHTbl TEOPUM MHOXKECTB W MAaTEMaTU4YeCKOM JIOTWKH. TeopeTHKO-MHOKECTBEHHBIE
MIPEICTABICHHU MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKM M IpejajaratoT Haubosee
YHUBEPCAIBHBIN S3bIK, OOBEIUHSIOMNN BCE pa3/ieibl MaTEeMaTHKH U €€ NPUIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MATEMAaTUUYECKUE TUCIUILUIMHBI U UX IPUIIOKEHUS B euHoe Lenoe. [loatomy
BRXXHO JlaTh BO3MOXKHOCTb OOy4arolmeMmycsi MOHMMAaTb TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKU M HCIIOJIb30BAaTh €ro JJs BBIPAXKEHMS CBOMX MbIciaed. [Ipyrum
BaXXHBIM IIPU3HAKOM MaTE€MaTHKHM KaK HAayKu cJelyeT NpPU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
O00OCHOBaHMH W  CJEJOBAHHE ONPENENEHHBIM IpaBUJIaM TIOCTPOCHHS  JIOKA3aTENbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MAaTEMaTH4E€CKOW JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBILUIEHUS] 00y4aroIuXCcsl, NO3BOJISIET UM CTPOUTh CBOM PACCYXJIEHHsSI Ha OCHOBE JIOTMUYECKUX
paBui, GOPMUPYET HABBIKU KPUTUUECKOT'O MBIIIICHHS.

B yuebHoM kypce «Auredbpa M Hauaja MaTeMaTHYECKOrO aHajau3a» MPUCYTCTBYIOT
OCHOBBl ~ MAaTEeMAaTHYECKOI'O  MOJEIMPOBAaHUS,  KOTOpble  IPU3BaHbl  CIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB MOCTPOCHHMS MOJEJIEeH peanbHbIX CUTyallud, HCCIeIOBaHHS STHX
MojeNiell ¢ TIOMOIIbIO ammapata aiareOppl M MaTeMaTHYeCKOro aHajiu3a, HHTEepHpeTaluu
MOJy4eHHBIX pPe3y/lbTaToB. Takue 3aJaHus BIUIETEHBbl B KaXIbli M3 pa3elioB MPOTrPAMMBI,
MOCKOJIBKY BECh MaTepHaj y4eOHOro Kypca MIMPOKO MCITIONB3YeTCs Ul PEIICHHs MPHUKIIATHBIX
3agad. Ilpm pemeHun peanpHBIX NPAKTUYECKUX 3a7ad  OOydaroIluecs Ppa3BUBAIOT
HaOII0ATeNbHOCTh, YMEHHUE HAXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BAThH
aHaJoTuI0, 0000IaTh M KOHKPETH3HpOBaTh Npobiemy. JlesTensHOoCTh TO (HOpMUPOBAHHIO
HaBBIKOB PEIIEHUs NMPUKIAIHBIX 3a/1a4 OPraHU3yeTCsl B IPOLIECCe U3yUeHHsI BCEX TeM y4eOHOro
Kypca «Anrebpa 1 Hauasa MaTeMaTHYECKOTO aHAJIN3a».

Ha u3ydenue yueGHOro Kypca «Anredpa u Hauaja MaTeMaTHYECKOr0 aHAIIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 4dacoB (4 yaca B Henmenmto), B 11 kimacce — 136 yacoB (4 4Jaca B
HEJICJIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYHMCICHUSA

Panmonaneueie yncna. OObBIKHOBEHHBIE U ACCSITHYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue 1podu. [lpumenenue qpodeil 1 NpoLEHTOB JUIsl PEeLEHUs] TPUKIAIHBIX 3a]a4 U3
pa3IMYHBIX OTpaciel 3HAaHUM U peallbHOW KU3HHU.

JlelicTBuTenbHble yKcha. PalyoHanbHble W MppalMOHANbHbBIE Yucia. ApudmeTndyeckue
onepauuu C JICUCTBUTEIIBHBIMU 4YUCIaMU. MOIysib NEWCTBUTEIBHOIO YUCIA M €r0 CBOMCTBA.
[TpuOmkE€HHbIE BBIYUCICHUSA, TpaBWIa OKPYIJICHHs, TNPUKHUIKA M OLIEHKAa pe3ylbTara
BBIYMCIICHHM.

Crenensb ¢ uensiM nokasareneM. bunom Herotona. Vcnonb3oBanue noaxonsieit Gpopmsl
3alMCH JEMCTBUTEIBHBIX YNCEN JUIsl PELICHUS IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.

ApupmeTrueckuii KOpeHb HATYpaJbHOI CTENIEHH U €T0 CBOICTBA.

CreneHp C palMOHAIBHBIM ITOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm ugucia. CBoiicTBa orapudma. JlecaTHIHbIC M HATypaIbHBIE JIOTAPUPMBI.

CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YMCJIOBOTO0 apryMeHTa. APKCHHYC, apKKOCHUHYC H
apKTaHT€HC YHMCIIOBOIO apryMEHTa.

YpaBHeHHUsI 1 HEPaBEeHCTBA

ToxaecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHMS U YpaBHEHUsI-CIEACTBUs. HepaBeHCTBO, pellieHe HEpaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUIN U HEPABEHCTB.
MHorounessl OT OJHOM MepeMeHHOW. [leleHue MHOroujeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensi ¢ nenbimu kodddummuenramu. Teopema Buera.

[IpeoOpa3oBaHMst YUCIOBBIX BBIPAKEHH, COIEPKAIIUX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl  PELIEHUS  HMPPALMOHAIBHBIX
YpaBHEHUM.

[loka3aTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IBI PEIICHUS I0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BBIpAKEHUN, COACPIKALIUX JIOTAPU(MBL.

Jlorapupmuueckue ypaBHeHUS. (OCHOBHBIE METOABI PEIICHHUS JIOTapHu(PMHIECKHX
YpaBHEHUI.

OcHoBHbIE TpUroHOMeTpudeckne Qopmynsl. IIpeoOpa3zoBaHne TPUTOHOMETPUUECKUX
BbIpa)KE€HM. PerieHne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemrenne cucteM JIMHEHHBIX YypaBHEHUN. MarTpuua CHCTEMbl JUHEHHBIX YPaBHEHUI.
Onpenenurenb MaTpuilbl 2X2, €ro reOMETPUYECKHl CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HA4YEHMs], IPUMEHEHUE ONPENECIUTEIS I PELICHHs] CUCTEMBI JIMHEWHBIX ypaBHeHUN. Pemenne
MIPUKJIAIHBIX 33]1a4 C ITOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHEHMH. VccienoBanue nocTpoeHHOM
MOJIEJIH C IIOMOIIBI0 MAaTPUI] U ONIPEACIIUTEIICH.

[TocTpoeHrne mMaTeMaTHYECKHX MOJIENICH peallbHOW CHUTYallMd C MOMOUIBI0 YPAaBHEHUU M
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K DPELIECHUI0 MaTEMaTHUYECKMX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acTell HAYKU U peaibHON KU3HHU.

DOYyHKUUM U TpaPpuKu

OyHkys, crnocodbl 3ananus QyHKuH. B3anMuo oOpatnbie ¢yHkimu. Kommosuius
¢bynaxuil. ['padux pyHkumnn. dnemeHTapHbie mpeoodpa3oBaHus rpa@uKoB QyHKIUH.



OO6nacTh ompeeneHuss ¥ MHOKECTBO 3HaueHul ¢yHkimu. Hymn dyakiuun. [IpomexyTku
3HaKonocTossHCcTBa. YETHple M Heu€THble QyHKIMU. [lepuoanyeckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (YHKIHMHA. MakCUMyMBI U MUHUMYMBI QyHKIMU. Hamboinbliee 1 HanmMeHbIIee
3HaueHus! (YHKIIMHU Ha TPOMEKYTKE.

JIvHeiiHas1, KBaipaTUYHAsA U JpOOHO-THHENHHas! GYHKIUU. DJIeMEHTapHOE UCCIIeI0BaHUE U
MMOCTPOCHHE UX TPAPHUKOB.

Crenennas QyHKUMS ¢ HATypaJbHBIM M IEJNbIM Moka3areieMm. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHA n-oif CTeneHH Kak (PYHKIMH OOpaTHOM CTENeHH C HATypaJbHBIM
IIOKa3aTeNeM.

[loxazarenbHast U norapupmMudeckas GyHKIMU, KX CBOMCTBA U rpaduku. Mcmnonb3zoBaHue
rpadukoB pyHKUMHN AJIs pEIICHUs] YpAaBHEHUM.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEJEICHUE TPUTOHOMETpUYECKUX (DyHKIUN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHAJIbHbBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U ABIEHUsX. [ pa@uku peasbHbIX
3aBUCHMOCTEM.

Havasa MmaTeMaTH4eCKOro aHajaImu3a

IlocnenoBaTeIbHOCTH, CIIOCOORI 3aJaHMs MOCIeA0BaTeILHOCTEH. MeTo I MaTeMaTHIECKON
WHAYKUMUA. MOHOTOHHBIE W OTpaHUYEHHBIE MOCIIEN0BATEIBHOCTU. MCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas — nporpeccuu. beckoHeuHo — yObIBarolas
reomeTpuueckas nporpeccus. CyMmma 0€CKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKONW MPOrpeccUi.
JIvHEeWHBI1 M HOKCHOHEHUHMAIBbHBIM pocT. Yuciao e. @opmyrna CIOXKHBIX MPOLEHTOB.
Hcnonb3oBaHue Nporpeccuu JUisi pelieHus: peabHbIX 3aa4 PUKIaJHOrO Xapakrepa.

HenpepbiBable (GyHKIMM W WX CBOHCTBA. TOuUkM pa3pbiBa. ACHMOTOTHI TpadUKOB
¢ynakuuii. CBoiicTBa (DYHKIMI HENMPEPHIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJIS PEUICHUS
HepaBeHCTB. [IprMeHeHne cBONCTB HEPEPHIBHBIX (DYHKIIUI 711 pelIeHUs 3a1a4.

[lepBas u BTOpas npousBoHble GyHKIUU. OnpeneneHne, reoMeTpUIecKiii U pu3ndeckuit
CMBICIT IPOM3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKUIUH.

[IpousBoaHbie aneMeHTapHbIX QyHKUIUN. [Ipor3BoaHas cyMMBbl, MPOU3BEIEHUS, YACTHOTO
Y KOMITO3UIMH () YHKIIAH.

MHoxkecTBa M JIOTHKA

MHokecTBO, Onepalyy HaJ MHOXECTBAaMHM M UX CBoWcTBa. /lmarpammsel Olinepa—BeHHa.
[IpumeHeHne TEeOPETUKO-MHOKECTBEHHOTO ammapara Uil ONHMCAHMS PEABbHBIX IMPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MAaTeMaTHYeCKOr0  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIbHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BLIYMCIECHUS

Harypanehuble u uenble yucna. IlpumMeHeHMe TPU3HAKOB JEJIUMOCTH IIEIBIX YHCET,
HanOonbImid oo genutensd (nainee — HOJl) u naumensinee obmiee kpataoe (ganee — HOK),
OCTaTKOB IO MOJTYJI0, anropuT™Ma EBKimma s pemeHus 3a1a4 B IEbIX YUCIax.

KommiekcHbie umciia. AnreOpanyeckass W TPUTOHOMETpUYecKas (GOpMBI  3aIlluCH
KOMIUIEKCHOTO Yncia. ApupMETHIECKHE ONepalii ¢ KOMIUIEKCHBIMH Ynciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEN Ha KOOpAnHATHOM miockocTh. @opmyna MyaBpa. KopHu n-oii cTeneHu u3



KOMIUIEKCHOro uucnia. [IpuMeHeHHe KOMIUIEKCHBIX YHCes IS peleHHus (QU3HUECKuX Hu
r€OMETPUYECKHX 3aad.

YpaBHeHHUsI U HePaBeHCTBA

Cucrema 1 COBOKYITHOCTh YpPaBHEHUH U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPHYECKHX YpPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPUYECKOM
OKpPY>KHOCTH. PelieHue TpuroHoMeTpu4ecKiuxX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKa3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METObI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHHUS CUCTEM M COBOKYIHOCTEH  PAllMOHAJIBHBIX,
MppaoOHABHBIX, TOKA3aTEIbHBIX U JIOTapU(HMUIECKUX YPaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHUX 3a7ad U
3ala4 U3 pazNMYHbIX oOOJacTed HAayKd M peajJbHOW >KM3HM, HMHTEPHpEeTanus IOJIYy4EeHHBIX
pe3yJIbTaTOB.

DOyHKUUM U rpapuKu

I'padux xommnozunmu QyHkumid. I'eomeTpruueckne oOpas3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOpJAWHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduyeckue MeTONbl pelieHUsT ypaBHEHHM W HEpPaBEHCTB. ['paduyeckre MeETOMabl
pelIeHns 3a1a4 ¢ napaMmeTpamH.

HcnonszoBanne rpadukoB (YHKIUN TSI UCCIICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havasa MmaTeMaTH4eCcKOro aHaJmsa

[IpumeHeHre MPOU3BOIHOM K UCCIEA0BAHUIO (PYHKIIMA HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxaenne HauOoJbIIero 1 HAMMEHbBIIET0 3HaYeHUH HeNPephIBHOM (PyHKIIMK Ha OTpe3Ke.

[IpuMmeHeHne NpPOU3BOMHOM Ui HAXOXKIEHUS HAWIyYLIErO pPEIIEHUS B NPUKIATHBIX
3ajayax, JJI1 ONpEIENICHUsT CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOro (opMynoil umu
rpaduKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO IepBOOOpa3HBIX. [lepBOOOpa3HbIE 3JEMEHTAPHBIX
¢dbynkuwmii. [IpaBuia HaX0XIEHUS TIEPBOOOPA3HBIX.

Wuterpan. I'eoMmerpuueckuii cMbICI MHTErpasia. BolunciaeHue onpenenéHHoro HHTerpaia
o opmyne Herorona-JlerOHuma.

[lpumeneHne wuHTErpana Juid HaxXOXKICHHUA IUIOMIAAeH IUIOCKUX (Uryp M 0O0BEMOB
F€OMETPUUECKUX TEJL.

[Ipumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTteMaTnueckoe MOZEINpOBaHNe
peasIbHBIX MTPOLIECCOB C MOMOIIBIO JU(HEepeHINATBHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA <«AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIMA YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:xIaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TIPAXKIAHCKOM MO3MIMH  oOOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHAa POCCHICKOrO OOINeCTBa, MPEACTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOIECAYp TpakIaHCKOro OOIIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIHMSIMHU U HA3HAYCHUEM;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh POCCUNUCKON TpaskJaHCKON MACHTUYHOCTH, YBAXKEHHS K MPOLLUIOMY U
HACTOSIIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUHUCKUX
MaT€MAaTHUKOB U POCCHHWCKOM MAaTeMAaTHYECKOHN IKOJIbI, MCIOJIb30BAHME 3THUX JOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHHWE  JIyXOBHBIX  IIEHHOCTEH  POCCHUHCKOrO  Hapona, Cc(hopMHPOBAaHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTIDKCHUM HAyKH M JACSTEIBHOCTHIO YYEHOTO, OCO3HAHWE JUYHOrO BKJIaJa B TMOCTPOEHUE
YCTONYHUBOIO OyayIIEro;

4) 3cTEeTU4EeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOMIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUIeHH, pacCyXJICeHUH, BOCIPUUMYHUBOCTh K
MaTeMaTHUYE€CKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKkoro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMAaTHUECKHUE 3HAHMS B MHTEpEecax 3J0pOBOTO
u Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (30POBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryispHas pusnueckas akTHUBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON 1€ITEIFHOCTHIO;

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIO0Us, UHTEPEC K pa3NuyHbIM chepam
npoecCHOHABHON NEeATEIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKCHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedr npodeccuu W Pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MIPaKTUYECKHX 3a]]a4 MaTeMaTHUYECKON HalpaBIeHHOCTH;

7) IK0JI0rHY€eCKOro BOCIIMTAHUA:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IPOLIECCOB HAa COCTOSHUE MPUPOAHOW M COIMAIBHOM Cpenbl, OCO3HAHHE
I00AILHOTO — XapakTepa  JKOJOTHYECKMX  TpoOJieM, OpHEHTalus Ha  IPUMEHEHHUE
MaTeMaTHYEeCKUX 3HAHWH JUJIA PEIICHUs 3a7a4d B 00JIACTH OKPYXAIOIIeH Cpe/bl, TUIAHUPOBAHUE
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX MOCJIEICTBUN AJI OKPY>KAIOIICH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSA HAYKH M OOIIECTBEHHOW MPAaKTUKH, TOHMMaHHWE MaTeMaTHYeCKOW HayKH Kak cgepsl
YEJIOBEUECKOUN NESITEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS PA3BUTHSI [TUBUIIU3AIINH,
OBJIQJICHUE SI3bIKOM MaTeMaTUKHU U MaTeMaTU4YEeCKON KyIbTYpPOH KaK CpPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTh OCYHIIECTBISTh MPOEKTHYIO U UCCIEI0BATENbCKYIO AEATEIbHOCTh UHIUBUAYAIbHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI

Ilo3naBaTenbHBIC YHMBePCAJbHbIE YUeOHbIe 1eHCTBUSA

Ba3zoBble Jloruyeckue geicTBus:

BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE INPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHH MEXAY TMOHATHAMH, (DOPMYTUPOBATH ONpPEACICHHUS IOHSATHA,
yCTaHaBJIMBaTh CYIIECTBEHHbI NpPU3HAK KIACCU(PHUKAIMK, OCHOBAaHUSA Ui OO0OOIIEHUS WU
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBAaTh U IPe0Opa3OBbIBATh CYXKIEHHs: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIC, YACTHBIE U 00ILKE, YCIOBHBIC;

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOPEUHUS B (PaKTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, MpearaTb KPUTEPUM U1 BbISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKM, AEIYKTHBHBIX W HMHIYKTHBHBIX
YMO3AKJIIOUEHNH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (IIpsIMBIE U
OT TPOTUBHOIO), BBICTpaWBaTh AapryMEHTAIMIO, IMPUBOJIUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KICHHUS U BBIBOJIBL;

BbIOMpaTh crmoco0 pemieHus y4yeOHOW 3amaum (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh Haubolee TMOAXOMALIMN C Y4ETOM CaMOCTOSITENIbHO —BBIJEICHHBIX
KpPUTEPHEB).

ba3oBble ucciieq0BaTeIbLCKUE NeHCTBUA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS, (JOPMYJINPOBAThH
BOIMPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(hopMHpPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAUTH  CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEJOBAHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHUS, IPOLECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeX 1y 00BEKTaMH, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSATENIbHO (hOPMYIHPOBATh 0OOOIIEHUSI M BBIBOJIBI MO pe3yiIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, UCCIICIOBAHMS, OLIEHUBATD JIOCTOBEPHOCTD MOJIYYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIECCA, @ TAK)KE BBIIBUIaTh MPEIIIOIOKEHUS O
€ro Pa3BUTUU B HOBBIX yCJIOBHSX.

Pabora ¢ ungopmaumeii:

BBISIBIIATH JE(UIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOMPOC M JIJIS
pelieHus 3a/1a4u;

BBIOMpaTh MH()OPMALMIO U3 HCTOYHMKOB pPA3lMYHBIX THUIOB, AHAJIW3UPOBATh,
CHUCTEMATH3UpPOBaTh W HWHTEPIPETHPOBATh HH(GOPMAIMIO PA3JIMYHBIX BUAOB U  (opm
MIpe/ICTaBIEHUS;



CTPYKTYpHpOBaTh  MH(pOpMalMIO, NPEACTaBIATh €€ B  pas3IuuHbIX  (opmax,
WUTIOCTPUPOBATH I'pahuuecKH;

OLICHUBATh HAAEKHOCTH HMHMOPMAIMH IO  CaMOCTOSITEIBHO  CHOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeiicCTBUS

Oo0wmenue:

BOCIIpMHUMATb H q)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUU C YCJIOBUAMH U LEIAMH
o0ILeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M ITHCHMEHHBIX
TCKCTAaX, MdaBaTh IOACHCHUA TII0 XOAY pCIICHUA 3aladyrd, KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ
pe3yJIbTar;

B Xo0Jie 00CYXIEHHs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOH TeMbI, IPOOJIEMBI,
pemaeMoﬁ 3aa4y, BBICKAa3bIBaThb HJCHU, HALCIICHHBLIC HA IOUCK PCIICHHA, COIOCTABIIATL CBOU
CYXICHHUS C CYXICHHAMH JPYTUX YYaCTHUKOB JHasiora, oOHapy»XHBaTh Pa3iIH4yHe U CXOJCTBO
TIO3HINI, B KOPPEKTHOU (popMe GOpPMYyIHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;

OpCACTaBIAThL PCE3YJbTAaThl PCHICHUA 3aJadd, 3KCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOSITENIFHO ~ BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4€TOM 3a1ady TPE3CHTAMH |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIEe 1eHCTBUSA

Camoopranusanus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHUS 3a7aud, BbIOUpaTh CIOCOO peleHus ¢ y4éTom
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJJICKT:

BIIAJICTh HABBIKAMU MMO3HABATEIHHON pe(dIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN
U  MBICIUTENBHBIX TPOIECCOB, HMX pe3yJabTaToOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U PE3YJIbTATa PEIICHUSI MaTEMAaTHUECKOH 3a7a4uu;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IMpPH PEIICHUH 3a]a4d, BHOCUTH
KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJACHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIM M YCIOBUAM, OOBSICHITH NPUUMHBI
JOCTHKEHHUS] WM HEAOCTHIKEHHS pe3yJIbTaTOB JESITeNbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJIbLHOCTD:

MOHUMATh M MCTOJb30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYATbHONH pabOTHI Mpu
pemieHNH y4eOHBIX 3a/Jay, NPUHUMATH IIeJb COBMECTHOH JESTEIbHOCTH, IUIAHHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacnpenessTh BHIBI padOT, TOrOBapUBAaThCS, 0OCYKIATh
MpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMMOBEIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U HHBIE), BBIIOJHATH CBOIO YacTb pabOThl U KOOPIWHUPOBATH CBOM JAECUCTBUS C
JPYTUMH 4JI€HAMH KOMaHJbl, OLIEHUBATh KayeCTBO CBOETO BKJAJa B OOLIMHA MPOAYKT IO
KpUTEpUsIM, cHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHS.

HNPEJIMETHBIE PE3YJIBTATHI



K xonmy obOydenwmss B 10 kyacce oOydaroImMiiCcs MOJYYUT CICIYIONIME TMPEIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM pabodeil mporpamMMmbl ydeOHOTO Kypca «Anrebpa U Hayama
MaTeMaTH4YECKOr0 aHAIU3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OTEPHPOBATH MOHATHAMHU: PALIMOHAIIEHOE YHCIIO0, OECKOHEUHAsl MepUOINUECKast
IpoOb, TPOIEHTHI, WPPAMOHAIFHOE YHUCIO, MHOXKECTBA PALMOHAIBHBIX W JCHCTBUTEIHHBIX
YuCel, MOAYJIb AEHCTBUTEIBLHOTO YHCIIA;

MPUMEHSITh IPOOH U TPOIICHTHI JJIsl PEIICHUS MPUKIAHBIX 33a/1a4 U3 Pa3IMYHbIX OTPACIICH
3HaHUU U PEATTbHOM )KU3HU;

MPUMEHITh NPUOTIKEHHBIC BBIYUCICHUS, MpaBUIa OKPYTJEHUS, MPUKUAKY M OICHKY
pe3yJibTaTa BEIYMCIIEHUI;

CBOOOZHO OMNEpUPOBATh MOHSATHUEM: CTENEeHb C IEJIBIM IOKa3aTesleM, HCII0JIb30BaTh
MOAXOAIYI0 (OpMY 3aMUCU NEWCTBUTENBHBIX YHCEN AJs PelICHHUS MPAKTUYeCKUX 3aaady U
MIpEICTAaBICHUS IaHHBIX;

CcBOOOIHO OMEpUPOBATH MOHATHEM: apu(PMEeTHUECKUN KOPEHb HATYypaJIbHOM CTENEHU;

CBOOOJIHO OTIEPHPOBATH MOHSATHEM: CTEIICHb C PALIMOHAIBHBIM MTOKa3aTeNeM;

CBOOOZHO OMNEpUPOBATH MOHATHSAMH: JIorapudM dYHCla, AECATUYHBIE U HaATypalbHbIE
JorapudmeI;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOTO
aprymMeHTa;

ONEepUPOBATH MOHATUSMU: APKCUHYC, aPKKOCUHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOAHO  ONEepUpoBaTh  MOHATHSMHU:  TOXKIECTBO,  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHSTh PA3IMYHbIE METOJbl PEIICHUS pPAalUOHAIBHBIX M JIPOOHO-pallMOHATbHBIX
YpaBHEHUH, NPUMEHATh METOJI UHTEPBAJIOB JIJIl PELICHUSI HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATHSAMH: MHOTOYIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
uenbIMu KO3 (UIUEeHTaMH, KOPHH MHOTOYI€Ha, MPUMEHSATh JEJeHHE MHOIOWIeHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y n teopemy Buera nins pemenus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIa,
ONpeAeIuTeNb MATpUlbl 2 X 2 M €ro TreOMETPHUYECKHM CMBICH, HCMOJb30BaTh CBOMCTBA
onpenenuTenst 2 X 2 aJjisi BBIUUCICHUS €r0 3HAYEHHUS, TPUMEHATh ONpPENEIUTENN I PeleHUs
CUCTEMBI JIMHEWHBIX YpPaBHEHUH, MOJEIMPOBATh PEAlbHBIE CUTYal[MM C IOMOILIBIO CHCTEMBbI
JUHEHHBIX YpPaBHEHHUW, HCCIEIOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBKD MaTpull U
onpeieNuTeNe, UHTePIPETUPOBATH MMOTYYEHHBIN pe3yabTaT;

HCII0JIb30BaTh CBOMCTBA IEUCTBUM C KOPHSAMU JJIsl IPe0Opa30BaHusl BbIpAXKEHUIH;

BBIMOJTHATh ~ MPEOOpPa30OBaHMS  YHCIOBBIX  BBIPAKEHUM, COAEpKAIIUX CTEHNeHH C
palMOHAIBHBIM ITOKA3aTEIEM;

WCIIONBh30BaTh  CBOMCTBAa  JlorapuMoB JUIsi  MpeoOpa3oBaHUs  JIOTrapUPMUUIECKUX
BBIPAKECHUH;

CBOOOJTHO  ONEpPHPOBATH  TMOHATHAMH:  HPPALMOHANBHBIC,  TIOKa3aTelbHbIE U
jgorapuMuuecKre ypaBHEHHUS, HaXOJUTh UX PELIECHHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXO/I0B
WM OCYLIECTBIISASI IPOBEPKY KOPHEN;

NPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckne Gopmynasl ansi  mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;



CBOOOJITHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATh
HE00X0AUMbIe (hOPMYITBI ISl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIMPOBATh pEajJbHbIC CHTyallMM Ha S3bIKE alNreOphl, COCTaBIATH BBIPAKCHUS,
YpaBHEHHs, HEpPaBEHCTBAa II0 YCIOBHIO 3a/auM, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
HCIOJIb30BAHUEM allllaparta anreopsl.

DyHKIUH U TPaPUKU:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMHU: (PYHKLHUSA, CHOCOOBI 3aJaHUs (QYHKIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMIO3UIMA (YHKIUH, rpaduk (YHKIUH, BBIIOIHATH AJIEMEHTApHBIE
npeobpazoBaHus rpa@uKoB yHKUINH;

CBOOOJIHO ONEpUPOBATh IMOHATUSAMHU: O0JIACTH ONPEJENCHUs] M MHOXKECTBO 3HAUYEHUH
GbyHKIMYU, HYJIM QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OIEPHUPOBATH IMOHATUAMHU: UETHbIE U HEUYETHblE (YHKIMH, MEPHOAMUYECKHUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (YHKIUHM, MAaKCUMyMbl W MHUHUMYMBI (DYHKIHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaUYeHHE (DYHKIIUU Ha TPOMEKYTKE;

CBOOOJIHO ONEPHPOBATH MOHATHSAMM: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIbIM
nokaszateneM, rpaduk cTeneHHON (YHKIMU C HaTypaJbHBIM U LENbIM TOKa3areneM, rpaduk
KOpHS N-Oi CTETIeHU KaK (PYHKIIMU OOpATHOM CTENEHH C HATypaJbHBIM TIOKa3aTeIeM;

ONEepUpOBaTh TMOHATHSAMM: JIMHEHHAas, KBaJIpaTW4Has U JApOOHO-IMHEHHas (yHKIMH,
BBINOJIHATH 3JIEMEHTapHOE UCCIICI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: ITOKa3aTelbHas U Jorapupmuueckas GyHKUUH, UX
CBOWCTBA U IpauKu, UCTIOIB30BATh UX T'PapUKH JUIsl peIICHHs ypaBHEHUH;

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAsh OKPYKHOCTB, OIPENEICHUE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOIO apryMeHTa;

UCHOJb30BaTh I'paduku (PYHKIUH A7 MCCIIEAOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH mHpU
peIIeHNH 3a/a4 U3 JIPYruX Y4eOHBIX MPEIMETOB W PealbHOHM JKU3HH, BBIpaXaTh (HopMyJaamu
3aBHCHUMOCTHU MEX/1y BEIMUUHAMU;

Hayana MaTeMaTH4ecKoOro aHajm3a:

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: apUPMETHIECKass U TeOMETpUYecKas Mporpeccus,
0eCKOHEYHO yOBIBaIOLIasi reOMEeTpUUecKas Iporpeccusi, TMHEHHBIH M SKCIIOHEHIIMAIBHBIA POCT,
(opMyIa CI0KHBIX MPOLIEHTOB, HIMETh NPEICTABICHHE O KOHCTAHTE,

UCIOJIb30BATh MPOTPECCUH JUI PELLICHHSI PEATIbHbIX 3aJau IMPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHSAMM:  IIOCJIEAOBATENILHOCTh,  CHOCOOBI  3a/laHUs
MIOCJIEIOBATEIHHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIE MTOCIIEA0BATEIBHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS MATEMaTUYECKOTO aHAJIN3a KaK aHalIu3a O€CKOHEYHO MaJlbIX;

CBOOOJIHO ONEpPUPOBATH MOHATUSMH: HENpPEepbIBHBIE (DYHKIMH, TOUYKH pa3pbiBa rpaduka
(yHKIIMM, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJIHO ONEpPHPOBATH MOHATHEM: (YHKIMs, HEMpepbIBHAs HA OTpPE3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUI U1 pelieHus 3a1a4;

CBOOOJTHO OIEpUpPOBaTh IOHATUSAMHU: IIepBas W BTOpas MPOU3BOAHBIE (PYHKIUH,
KacaTenbHas K rpaduky QyHKINHY;

BBIYKCIISITH TPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO W KOMIIO3UIIUH JIBYX
(GyHKLUH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUII;

UCIOJIb30BATh TE€OMETPUUYECKUM U (PU3UUECKUI CMBICIT POU3BOAHOM JUIsl peILICHHS 3aa.

MHokecTBa M JIOTHKA:

CcBOOOJIHO ONEPHPOBATH MOHATHSIMU: MHOXKECTBO, ONIEPALIUU HAJl MHOXKECTBAMU;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAHUS PEAJIbHBIX IPOLIECCOB
U SIBIICHUH, IPU PELICHNH 3334 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJTHO ONEPUPOBATh TOHSATHSIMH: ONpEICIICHHE, TEopeMa, YpaBHEHHE-CIICICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIbHBIE YpaBHEHUS M
HEpaBEHCTBA.

K xonmy oOydenuss B 11 kiacce oOydaromuiicsi MOTYYUT CIEAYIOUIUE TPEIMETHBIE
pe3ynbTaThl 10 OTJACJIBHBIM TeMaM paboueil mporpaMmsl yueOHOro Kypca «Airebpa u Hadaia
MaTeMaTUYECKOr0 aHAIU3a:

Yuciia 1 BLIYMCIICHUSA:

CBOOOJITHO OMNEPUPOBaTh MOHATUSMH: HAaTypajlbHOE U LEJI0€ YHCIO, MHOXXECTBa
HaTypaJIbHbIX M LEJbIX YUCEJ, UCIIOIB30BaTh MPU3HAKU AenumocTy nensix yucesn, HOJ u HOK
HaTypaJIbHBIX YHMCEJI U PEILEHUS 3a7a4, IPUMEHATh alroput™ EBknnaa;

CBOOOJIHO OIEPUPOBAThH MOHATUEM OCTaTKa MO0 MOJYIIO, 3alUCHIBAaTh HATYpaJbHbIE YUCIIA
B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATh MOHATHAMM: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMIUIEKCHBIX
qHCces, MPECTaBIATh KOMIUICKCHBIC YHCIa B aJre0pandeckoil M TPUTOHOMETPUUECKO (opme,
BBITIOJHATH apu(METHUECKUE ONEpallMi ¢ HUIMH U U300pa’kaTh HA KOOPIMHATHON TJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJTHO  ONEpPHpPOBATh  MOHATHAMHU:  HMPpPALMOHANbHBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUe HEPABEHCTBA, HAXOAUTh UX PEILIEHUS C IOMOILBIO PABHOCUIIBHBIX IIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJTHO OIEPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, TPUMEHSTH
Heo0XoAUMbIe (hOPMYIIbI ISl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YpaBHEHHH M HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBbI-CIIEJICTBUS, HAXOAUTh PEIICHNUS CUCTEMbI U COBOKYITHOCTEMN
palMOHANBHBIX, WPPALMOHAIBHBIX, I10KA3aTelIbHBIX U JIOrapuMHUUECKUX YPaBHEHUH WU
HEPABEHCTB;

pemarth paluoOHaNbHbIE, HPpPALMOHAIBHBIE, TIOKa3aTelbHble, JIOTapU(PMHUUECKUE U
TPUTOHOMETPUUYECKHAE YPAaBHEHUS U HEPABEHCTBA, COACPKAIINE MOAYJIN U TApaMETPBI;

MPUMEHSTH TpapruecKue METOBI AJIsl PELICHUs YpaBHEHHUI M HEPaBEHCTB, a TakXKe 3amad
C IIapaMeTpaMu;

MOJICJIUPOBATh peajbHblE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMBbl IO YCJIOBMIO 3aJaud, MCCIEAOBATH MOCTPOEHHBIE
MOJIEJIM C MCTI0JIb30BaHUEM ammapara ajire0pbl, HHTEpIPEeTUPOBATH OJIYYEHHBIA PE3yNbTaT.

DOYyHKUUH U TPaPUKU:

CTPOUTH I'paPUKU KOMIO3ULKU (QYHKIUN C MOMOULIBIO 3JIEMEHTApHOI'O HCCIIECIOBAHUS U
CBOMCTB KOMITO3HITMH IBYX ()YHKIIHIA,

CTPOUTh T'EOMETpUYECKHe O00pa3bl YpaBHEHMH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJIHO ONEPHPOBATH MOHATHAMM: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIMA;

MPUMEHATH (DYHKIMH I MOJICITUPOBAHUS U UCCIICIOBAHMS PEATIbHBIX MIPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaaIm3a:

UCIOJb30BaTh MPOU3BOJHYIO JJIsl HUCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

HaXOJUTh HauOOJIbllIee U HAUMEHbIIIEe 3HaUeHUs (PYHKIIMHY HEIPEPHIBHON HA OTPE3KE;



UCIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUIIEro PEeIIeHUs B NPUKIAIHBIX, B
TOM YHUCJIE COLUAJIBHO-DKOHOMHYECKHX, 3aJayax, AJs OMNpPEIENIEHUs CKOPOCTH M YCKOPEHUs
nporiecca, 3a1aHHoro (HopMyYIToi Uil rpaduKkom;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: IEPBOOOPA3HAs, ONPENCIEHHBII HHTErpal, HaX0IUTh
NepBOOOpPA3HbIE 3JIEMEHTApHBIX (DYHKIMA W BBIYMUCIATH MHTErpan mno Qopmyne Herorona-
JleriOnuna;

HaXO/UTh IUIOLIA/IU TUIOCKUX (QUTyp U 00BEMBI TEJ ¢ OMOILBIO UHTErpaa;

UMETh MPEJICTAaBICHUE O MAaTEMaTHMYECKOM MOJIEIMPOBAHUM HAa NPUMEPE COCTAaBIICHUS
muddepeHIMabHBIX YpaBHEHHUIH;

pelaTh NpUKIaJHbIE 33a4l, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKOIO U (hU3UYECKOTO
Xapakrepa, CpeICTBAMH MaTeMaTUUYECKOI0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MpPOrpaMMbI Bceero Kontposbnere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypeb
1 CrapToBas quarHoctudeckas pabora 1 1
MHOX€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
5 MHorounensl. PaniionanbHble ypaBHEHHS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
ypaBHEHUH
3 @Oynxnyn u rpadukn. CteneHHas QyHKIUS C 12 |
LEJIBIM [TOKa3aTeseM
4 ApudmMeTnuecKkuii KOpeHb N-0il CTETICHH. 15 |
HppanuoHanbHble ypaBHEHUS
c [TokazarensHas ¢pynkuus. [lokasarenbHble 10 |
ypaBHEHUS
6 Jlorapudmudeckas GyHKIIHS. 13 |
Jlorapudmudeckue ypaBHEeHUS
. TpuroHoMeTpudecKkre BEIpAKESHUS U ” 1
ypaBHEHUS
8 [TocnenoBaTeIbHOCTH U IPOTPECCHU 10 1
HenpepsiBabie Gpynkiun. [TIponsBoaHas 20 1
10 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS 5 |

3HAHUHI




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KonuuecTBo yacoB JJ1eKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposBbie)
n/n NPorpamMmbl Bcero Konrponbnpie | Ipaktiriecke o0pa3oBaTe/IbHbIE
padoThI padoThI pecypest
! HccnenoBanue GyHKINN C TOMOIIBIO ” |
MIPOU3BOTHOM
2 IlepBooOpazHas U UHTETpa 12 1
3 I'paduku TpUroHOMETpHUUECKUX (DYHKIIHUH. 14 |
TpuronomeTpuueckue HepaBeHCTBA
4 WppanuonanpHbie, oKa3aTeabHbIE U 24 |
norapuMudecKrue HepaBEeHCTBA
KommniiekcHbie uncna 10 1
6 HarypanbHble U 1ienbie yucia 10 1
Cuctembl palluOHAIBHBIX, UPPALIUOHAIBHBIX
7 MOKa3aTEeIbHBIX U JIOTAPUPMUICCKUX 12 1
ypaBHEHUH
8 3amauu ¢ nmapameTpaMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero H3y4YeHusi o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcbl
| MHOXeCTBO, ONepaly HaJ MHOKECTBAMHU 1 POIII
Y WX CBOMCTBa
2 Juarpammel Oiinepa-Benna 1 PoI
3 IIpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 POII
arrapara i petieHus 3a1a4y
4 ParnmmonansHbIe yncia 1 PO
OOBIKHOBEHHBIE U IECSITUYHBIE APOOH, POIII
5 MPOICHTHI, 0E€CKOHEUHBIE TIEPUOMUECKUE 1
Ipobu
6 [Tpumenenune aqpoOei I pereHus 1 POIII
MPUKJIAHBIX 3a/1a4
7 CraproBas quarHoctuyeckas pabora 1 1 POLI
g JleficTBuTENbHBIC Unciia. ParimonanbHbIe U | POIII
WppAIMOHANIEHBIE YHCIIa
9 ApudmeTrnueckue onepanum ¢ 1 POII
JIEACTBUTENIbHBIMU YUCIIAMHU
10 Monyiib 1€MCTBUTEIIBHOTO YUCA U €r0 | POIII

CBOWICTBA




11

[TpuGnxEHHBIE BHIYUCICHUS, PAaBUIIA
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yabTaTa BEIYMCIECHUN

POII

12

OCHOBHBIE METO/IbI peIIeHus TPOOHO-
palMOHAIbHBIX YPABHEHUI U HEPABCHCTB

POII

13

OCHOBHBIE METO/IbI PEIICHHUS LIEIIBIX
YpaBHEHUI U HEPABEHCTB

POII

14

OCHOBHBIE METO/IBI PEIIECHNUS LENbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

POII

15

MHOro4wIieHsbl OT OJTHOM MEPEMEHHOM.
JleneHune MHOTOYJIEHa HA MHOTOYJICH C
ocratkoMm. Teopema besy

POII

16

MHorouneHsl ¢ HenbIMU KO3 (HUIIUEHTAMH.

Teopema Buera

POII

17

Pemenne cucreM IMHENHBIX YPaBHEHUI

POII

18

Pemienue cuctem TMHEWHBIX YpaBHEHUN

POLI

19

Martpuna CUCTEMBI IMHEWHBIX YPABHEHUM.
Onpenenuresib MaTpuLpl 2X2, €ro
T€OMETPUUYECKUN CMBICI U CBOMCTBA,;
BBIYHCIICHHE €T0 3HAYCHUS

POII

20

Ornpenenuresib MaTpUIbl 2X2, €ro
T€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIYKCIICHHE €T0 3HAaYCHUS

POII

21

IIpuMeHeHne onpeaennTeNs Ui peIeHUs
CHCTEMBI JIMHEVHBIX YPaBHEHHUU

POII




22

Pemmenne npukiaaHbIX 3324 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

POII

23

Pemenre npukiiagHeIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JIMHEVHBIX YPaBHEHUU

POII

24

KonrponbHas pabora: "PanonanbHele
ypaBHEHMs U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

POII

25

®OyHK1Ms, criocoObl 3a1aHus (PYHKINU.
B3aumuo oOpartusie pynkunu. Kommnosunus

byHKIIUN

POII

26

I'paduk Gyakmmm. DnemeHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKIUI

POII

27

OO6nacTb onpeesaeHNus U MHOXKECTBO
3HaueHuil pynkuuu. Hymu ¢pyHkimm.
[TpoMexyTKH 3HAK MMOCTOSTHCTBA

POII

28

U&THble 1 HEUETHBIC PYHKITUH.
[Mepuoanueckue pyHkmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

POII

29

MaxkcuMyMbl 1 MUHUMYMBI (QYHKIIHH.
Haubonbiiee 1 HauMeHblee 3HaYCHUE
(YHKIIMM Ha IPOMEXKYTKE

POII

30

Jlunelinas, KkBaJpaTU4Has U JpoOHO-
JIUHENHas QyHKINH

POII

31

DeMeHTapHOe Mcciae0BaHue TpaduKoB
ATUX (PYHKIHI

POII

32

DneMeHTapHOe UCCIIEJOBAaHUE U
MoCcTpoeHue rpadUuKoB ITUX QYHKITUI

POII




33 CreneHs ¢ LeabIM ITOKa3aTeiieM. buHoM POII
HeroToHa

34 Crernens ¢ 1enbIM 1okaszarenem. buaom POII
HeroToHa

35 CrenenHast (yHKLUS C HATypaJbHBIM U POII
1IeJIBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk

36 Konrponsnas pabdora: "Crenennas POIII
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOMN POII
CTENICHU

13 ApudmeTrueckuil KOpeHb HaTypalbHON POII
CTEIIEHH U €ro CBOKWCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, POII
COJZIEpKALLMUX CTEIIEHU

40 [Ipeobpa3oBaHus YMCIOBBIX BBIPAXKEHUH, POl
COJIEpKALLUX CTENIEHU U KOPHU

A1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH, POII
COZIEpKAIUX CTENECHU U KOPHH

42 HppauroHanbHbIE ypaBHEHHUS. PoII

43 OCHOBHBIE METOIbI PEIICHUS POIII
MUPPALMOHAIIBHBIX YPABHCHUN
UppanuonanbHble ypaBHeHUs1. OCHOBHbIE POII

44 METOBbI PEIICHUS UPPALUOHAIBHBIX
ypaBHeHul.Pelienue 3aau

45 PaBHOCHIIBHBIE TTEPEXObI B PEIICHUN POIII

ypaBHEHUH




PaBHOCHIBEHEIC NepexXoabl B pCHICHUN

POII

46 UpPpALMOHANILHBIX YPaBHEHHM
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN POII
47 HMppalMOHAIIbHBIX YpaBHEHHUI. Perienue
3a1ay
43 PaBHOCHITBHBIE TTEPEXO/IbI B PEIIEHUN POIII
UppaLMOHATILHBIX YPaBHEHHM
CBolicTBa KOpHS N-0M CTENEHU KaK POII
49 GbyHKIMH 00paTHOM CTENIEHH C
HATypaJIbHbIM MOKa3aTelleM
I'paduk kKOpHS n-0if cTeneHn KaK GyHKIUHA PO
50 00paTHOI CTETIEHHU C HATYPaJIbHBIM
II0Ka3aTeIeM
Konrponsnas pabora: "CoiicTa u rpadux POII
51 KOpHsI n-0¥ cTeneHu. UppanuoHanbHbie
ypaBHeHUs"
52 CreneHs C pallMOHAIbHBIM PO
53 CTeneHb ¢ palMOHaIBHBIM MTOKA3aTeNIeM U POIII
e€ CBOMCTBA
54 CreneHsb ¢ pallMOHAJIBHBIM IIOKa3aTeIeM U POl
e€ CBOMCTBa
55 [TokazaTenbHas GyHKIUA, €€ CBOWCTBA U POII
rpadux
56 Hcnonb3oBanue rpaduka GyHKIUU 1715 POII
pelieHusl ypaBHeHHM
57 Hcnonp3oBanue rpaduka GyHKITUN 115 PO

penieHusl ypaBHEHHUI




IToxazaTennpHbIC YpaBHCHUH. OCHOBHBIE

POII

58 METO/Ibl PEIICHUS TOKa3aTeIbHbBIX
ypaBHEHUU
IToxazaTenbHble ypaBHEHUS. OCHOBHBIE POII
59 METO/bI PEIICHUS TOKA3aTENbHbIX
YpaBHEHUH
[Toka3atenbHble ypaBHeHUs. OCHOBHBIE POII
60 METO/bI PEIICHUS TTOKA3aTEIbHBIX
YpaBHEHUH
61 KontponbHas pabdota: "[lokazarenpHas POIII
¢bynaknus. [TokazaTenpHbie ypaBHEHUA"
62 Jlorapugm uucna. Pl
63 CaoiicTBa siorapudma POLI
64 Jlorapudm uucna. CoiicTBa jJorapugpma Pl
65 JHecsituanbie norapumsl POl
66 HatypasnbHblie norapudmel POLI
67 [IpeoOpazoBaHue BEIPAXKESHUH, COIEPIKAIINX PO
Jorapupmsbl
68 [TpeoOpaszoBanHme BBIpaXEHUH, COIEPKAIINX POIII
HaTypaJbHBIC JIOTapU(PMBI
69 [TpeoOpa3zoBanme BBIpaXEHUH, COIEPKAIINX PO
JECSTUYHBIC TOTapU(PMBI
70 Jlorapudmuaeckas GyHKIHs POLI




71 Jlorapudmuueckas GpyHKIMs, €€ CBOWCTBA U POII
rpaduk

7 Hcnionb3oBanue rpaduka GyHKIAN 715 POII
pelIeHusl ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKINAU 1715 POII
peIIeHNs] ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC PoOII

74 METOBI pEIICHUs JIOTapu(PMUIECKUX
YpaBHEHUH

75 OCHOBHBIE METOIbI PEIICHUS POIII
JorapuMUUECKUX ypaBHEHUIN
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE POII

76 METOBbI peIIeHUs JIorapu(pMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN POl
Jorapu(pMUYECKUX ypaBHEHUN

73 PaBHOCHUIIBHBIE IEPEXOBI B PELICHUU POII
JorapupMHUUECKUX ypaBHEHUH

79 KontponbHas pabdota: "Jlorapudmuueckast PoOII
¢ynkuus. Jlorapupmudeckne ypaBHeHUs "

80 CuHyC 4uCIIOBOTO apryMeHTa PoI

31 Kocunyc, TaHreHC 1 KOTaHT€HC YUCIIOBOTO POII
aprymeHra

82 ApKCHHYC YHMCIIOBOTO apryMeHTa PoI

23 APKKOCHHYC U apKTaHT€HC YHCIOBOI0 POII

aprymeHra




TpuroHomerpuyeckas OKpyKHOCTb,

POII

84 OnpeeeHue TPUTOHOMETPUUYECKUX
(G YHKIMI YUCIOBOTO apryMeHTa
TpuroHomerpudeckas OKpyKHOCTb, POII

85 OIPEEIIEHNE TPUTOHOMETPUIECKUX
(GyHKLUI YUCIIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI PoLI

37 Hcrnonb3oBaHue MpU pELICHUHN 3a1a4 POII
OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI

88 Tpuronomerpudeckue HopMyITbI PoII

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI POLI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX POIII
BBIPAKECHUI

01 [IpeoOpa3zoBanKe TPUTOHOMETPUICCKUX POIII
BBIPAKECHUIN

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX POIII
BBIPa)KEHUI € UCTIOIBb30BaHUEM (HOPMYIT

93 [TpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX POIII
BBIPAKECHUIN

94 PemeHne TpUroHOMETPUYECKUX YPABHEHUH, POII
COJIEpKALLUX CUHYCHI

95 Perienue TpUroHOMETpUYECKUX POIII
YPaBHEHUM,COAEPKAUINX KOCUHYCBI

9% Pemenne TpUroHOMETpUYECKUX YpaBHEHUN POII

,COACPIKAINNX TAHTICHCHI




97 PeleHne TpUroHOMETPUYECKUX POII
YPaBHEHUM,COAEPKALINX aPKTAHT€HCBI
08 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUI POII
.ApKCUHYCBI.
99 PeleHne TpUroHOMETPUYECKUX POII
ypaBHEHUH. APKKOCHHYCHI
100 Pemenne TpUroHOMETpHUUECKUX ypaBHEHUI POLI
KonrponbHas pabora: POII
101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS 1
TPUTOHOMETPHUUYECKHUE ypaBHEHUS "
[TocaeoBaTeIBHOCTH, CLIOCOOBI 3aJaHus POIII
102 [OCJIeI0BaTEIbHOCTEN. MeToz
MaTEMaTUYECKON UHAYKLIUU
MOHOTOHHBIE ¥ OTPAHUYECHHBIE POl
103 nocyenoBarenbHocTu. Mctopust ananuza
0ECKOHEUHO MaJIbIX
104 ApudmMernueckast mporpeccus POLI
105 I'eomeTrpuueckas nporpeccust PoI
106 beckoHeuHO yObIBaroI1asi reoMeTpuiecKast POII
nporpeccus
107 CymMma 6eckoHeuHO yObIBaromeit POIII
reOMETPUYECKON IIPOrPECCUU
108 Jluneitnsiil poct. Yucno e. opmyna POII
CJIOXHBIX NPOLIEHTOB
109 DKCIOHEHIMaIbHBIN pocT. Yuco e. POIII

cDO]C)My.]'Ia. CJIOKHBIX ITPOLCHTOB




Hcnonp3oBanue Imporpeccuu st peuicHus

POII

10 peasbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KontponbHas paboTa: PoOII
"ITocenoBaTenbHOCTH U IpOrpeccuu”

112 HenpepriBHble GYHKIIMH U UX CBOHCTBA POLI

113 Touxka pa3psiBa. ACUMITOTHI rpaduKOB PoOII
byHKIHi

114 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA POII
OTpe3Ke

115 CaotiicTBa (YHKIUI HETIPEPHIBHBIX HA PO
OTpe3Ke

116 Meto MHTEepBAJIOB JIsI PEIICHUS POIII
HEPABEHCTB

17 Meron HHTEpBAIIOB JJIsl pELICHUS POII
HEPaBEHCTB.

118 Merton nHTEpBaJIOB ISl PELLICHUS POII
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENIPEPBIBHBIX POII
GYHKIMHA U1 pereHus 3a1a4

120 [IpuMeHeHre CBOMCTB HEMPEPHIBHBIX POIII
GyHKIMM U1 pereHust 3aaa4

121 [lepBasi u BTOpas MpoU3BOIHBIC (DYHKIIUN PO

122 OnpeneneHue, reOMETPUIECKUI CMBICIT POIII
MIPOU3BOTHOMN

123 Onpenenenue, GU3MUECKHIA CMBICIT POII

MIPOU3BOJIHOMN




124 VYpaBHEHHE KacaTelbHOU K TpapuKy 1 POII
byHKIIUN

125 YpaBHEHHUE KacaTeIbHOU K TpaduKy | POII
byHKIIH

126 [TpousBoaHbIC JIEMEHTAPHBIX (PYHKINN 1 POLI

127 [Tpou3BoHBIE 3TIEMEHTAPHBIX (PYHKIUI 1 PoII

128 [Ipon3BoaHas CyMMBIYACTHOTO U | POIII
KOMITO3HITUH () YHKIIUHA

129 Konrponsnas padora: "[IpousBonnas” 1 1 Pl

130 [IponsBoaHasi CyMMBbI, TPOU3BEACHHUS, | POII
YACTHOTO ¥ KOMITO3UIINU (PYHKITHI

131 [IpousBoaHast MPOU3BEACHHS, HACTHOTO U 1 POII
KOMIO3UIIUH (PYHKIIHIA

132 HtoroBas KoHTpoJibHAs paboTa 1 1 POIII

133 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTH3aIINs 1 POIII
3HaHUi: "OyHKIMK"

134 IIponsBoaHas NpoU3BEAEHNUS, YACTHOTO U 1 POII
KOMTIO3UIIUH ()YHKITHIA

135 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTU3alIus | POIII
3HAHUU

136 [ToBTOpEeHmE, 0600IIEHNEe, CUCTEMATH3AIHS | POIII
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

KonunuecTBo yacos JIeKTPOHHBIE
Ne ara u¢posbie
/i Tema ypoka Beero KonrTpoabnbie | IlpakTuueckue fllzyqennﬂ :)Iﬁlgl;llonaTenLHme
padoThI padoThI pecypeni

[IpumeHeHne mpou3BOAHOM K PolI

1 HccieaoBaHuIo (PYHKIMI Ha 1
MOHOTOHHOCTh

) [IpumeHeHne Mpou3BOAHON K | POII
UCCIeI0OBaHUIO (DYHKIIMI Ha SKCTPEMYMBI

3 [IpumeHneHre nponu3BOAHOMN K | POII
WCCIICIOBAaHUIO (PYHKITHIA
[IpumeneHne Mpou3BOAHON K POII

4 uccienoBaHuio QyHKIMHI Ha 1
MOHOTOHHOCTb M SKCTPEMYMBbI
Pemenne 3anau. Ilpumenenue POII

5 MIPOU3BOIHOM K UCCIICAOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHre Mponu3BOAHOMN K POIII

6 Hccie0BaHuIo PYHKIMN Ha 1
MOHOTOHHOCTB U DKCTPEMYMBbI

7 Haxoxnenne HanOOJIbIIEro HaueHUst | POII
HEeNpepbIBHON (DYHKIIUU HA OTPE3Ke

g Haxoxnenue HanMeHbIIET0 3HAYCHU | POIII
HenpepbIBHON (YHKIIUU HA OTPE3Ke

9 Haxoxnenne HanOoJIbIIEro U | POIII

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ




(GyHKIUM Ha OTpe3Ke

10 Haxoxxnenre HanOoJIbIIEero 3HaueHUs POII

HETPEPHIBHON (PYHKIIMU HA OTPE3KE
1 Haxoxnenne HanMeHBIIETO 3HAYCHUS POII

HEeNpepbIBHON (PYHKLIMU HA OTpE3Ke

Haxoxnenne HanOOJIBIIIETO U POII
12 HaVMEHBILIETO 3HAYEHUS HENIPEPBHIBHOU

¢byHkuuu Ha oTpeske.Pemenue 3amau

[IpumeHeHne NpoU3BOIHOM IS POII
13 HaXO0XICHHs HaWIy4IlIEero PeIeHus B

IIPUKIJIAIHBIX 3aa49ax

[IpumeneHne Npou3BOIHOM IS POII
14 HaXO0X/ICHHs HaWIy4IlEero peleHus B

MIPUKJIAIHBIX 3aa4ax

[IpumeneHne mpou3BOAHOM s POl
15 OTpesieNIeHUs] CKOPOCTH, 33JIaHHOTO

¢bopmyoit unm rpadgukom

[IpumeHeHne NpoU3BOIHOM s POII
16 OIIpeZCIICHUs] YCKOPEHHUS ITpoLecca,

3a1aHHOTO (POPMYJION WK rpaduKOM
17 Komnozunus GpyHKImii PoI
18 Pemenue 3anau. Komnosuuust pyHkiumit POl
19 Kommnosunus ¢ynkmuii.IToctpoenue. POLI
20 I'eomerpuueckue oOpa3sl ypaBHEHUH HA POII

KOOPAMHATHOW INIOCKOCTH




)1 FGOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHUH Ha POII
KOOP/AMHATHOH MJIOCKOCTH

” Kontponbnas padota: "UccnenoBanue PoOII
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasnas POLI

24 IlepBoOOpa3HbIe HIeMEHTAPHBIX (HYHKIUH. PoII

25 [IpaBuna HaXOXACHUS IEPBOOOPAZHBIX POLI

26 Nurerpai. I' eoMeTpudecKuii CMbICIT POII
UHTEerpaja

7 Brrunciienue onpeaen€éHHOro HHTErpasa POII
o gopmyne Herotona-JleliOHuma

)3 Beruucnenue onpenenéHHoro uHTerpaia POII
o gopmyne Herotona-JleliGuuma

29 [IpumeneHnue uHTErpasia 11 HAXOKICHUS POIII
TUIOMIA/ICH TUIOCKHUX (QUTYD

30 IIpumeHeHne nHTErpaa s HaX0XACHUS POII
00BEMOB reOMETPUYECKHX TET

31 HpI/IMepBvaeH_IeHI/Iﬁ nuddepeHIaTbHBIX PoOII
ypaBHEHUI

1 [pumeps! pemennii AudQepeHraIbHbIX POII
YpaBHEHUI
Marematuueckoe MOAEITUPOBAHUE POIII

33 peasbHBIX MPOIIECCOB C MOMOIIBIO
Qg QepeHIaTbHbIX ypaBHEHUH

34 Konrponsnas padora: "[lepBooOpasHas u POII

uHTerpan”




35

Tpuronomerpuyeckue GyHKIMH, UX
cBoiicTBa U rpaduku.Cunyc

POII

36

Tpuronomerpuieckne GyHKIUH, UX
cBoiicTBa u rpadpuku.Kocunyc

POII

37

Tpuronomerpuyeckue GyHKIUU, UX
cBoiicTBa U rpadukn. TaHreHC

POII

38

Tpuronomerpuueckue GyHKIUH, UX
cBoiicTBa 1 rpaduku.Koranrenc

PoOII

39

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

POII

40

OT60p KOpHEHN TPUTOHOMETPUUYECKHIX
YPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

POII

41

Pemenne ypaBHeHUi U 0TOOp KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUH C
MOMOIIBIO TPUTOHOMETPHUYECKON
OKPYKHOCTH

POLI

42

O160p KOpHEH TPUTOHOMETPHUECKHUX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

POII

43

O160p KOpHEH TPUTOHOMETPHUUECKHIX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

POII

44

Pemienue TpuroHoMeTprUECKUX
HepaBeHCTB.CuHyc

POII

45

Pelienne TpuroHoMeTpru4eCcKux
HepaseHcTB.Kocunyc

POII




Pemenue TPUTOHOMCTPUICCKUX

POII

46
HepaBeHCTB. TaHreHc

47 Pemrenne TpuroHoMeTpu4eCKux POII
HepaBeHcTB.KoTaHreHc
Konrponsnas padora: "I'paduku POII

48 TPUTOHOMETPUIECKUX () YHKITUH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 Iloka3aTenbHbIE HEPAaBEHCTBA PO

50 OCHOBHBIE METO/bI PELICHUS POIII
MOKa3aTeJIbHbIX HEPABEHCTB

51 Pemenue 3anau.OCHOBHbBIE METOABI PO
pELIeHUs T0KA3aTEIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/bI PEIICHUS POIII
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLICHUS POII
norapu(MUUEeCKIX HEPABEHCTB

54 Pemenne 3amau.OcHOBHBIE METOBI POII
pelieHus JorapupMUIECKUX HEPaBEHCTB

55 OCHOBHBIE METOBI PELLIEHUS AECATUYHBIX POII
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METObI PEIICHUS HATYPATbHBIX POIII
Jorapu(pMUUEeCKIX HEPABEHCTB

57 OCHOBHBIE METO/BI PELLIECHUS POII
UppalMOHAIIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PEIICHUS POIII

HMPPALMOHAJIBHBIX HEPABEHCTB




59

Pemenue Sa,I[aLI.OCHOBHHC MCTOAbI

PEeIICHMA UppPaAlMOHAJIbHBIX HEPABCHCTB

POII

60

OCHOBHBIE METO/BI PELLICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

POII

61

I'paduueckue METOIbI peLIeHUS
UppaloOHAIbHBIX YPaBHEHUN

POII

62

Pemenue 3amau.l'padudeckne MeTobI

pELICHUS UPPaLMOHAJIbHBIX YPaBHEHUI

PoOII

63

I'padmueckue MeTo bl pelIeHHs
MOKa3aTeJIbHbIX YpaBHEHUN

POII

64

I'paduueckue MeTOABI peIICHUS
MOKa3aTeJbHbIX HEPABEHCTB

POII

65

66

I'paduueckue MeTObI penieHus
norapu(MUYECKUX YPaBHCHUIN
I'padmueckre METO BT peIICHUS
JorapuMUIECKIX HEPABCHCTB

POII

POl

67

I'padmueckue METOIbl peLIeHUS
HaTypaJbHbIX JIOTapU(PMUUECKUX
HEPaBEHCTB

POII

68

I'paduueckne METO BT pemeHUs
MOKA3aTeIbHBIX U JECATHUHBIX
norapuMUYECKUX YPaBHCHUH

POII

69

I'paduueckue MeTo bl peneHus
MIOKAa3aTeIbHBIX U JOrapuPMUUECKUX
YpaBHEHUU

POII

70

I'padmueckue MeTOIbl pelIeHUs
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

POII




I'padmueckue MeTOIbl peLIeHUs POII
71 [IOKa3aTeIbHbIX U JIOTapu(PMUUYECKUX
HEPAaBEHCTB
KonTponbHas padora: "HppanuoHanbHele, POII
72 NoKa3aTeJbHbIE U JOrapupMHUECKUe
HepaBeHcTBA"
73 KomruiekcHble uncna PoII
74 AnreOpanueckasi 1 TPUrOHOMETpHUYecKast POII
(opMBI 3aIIMCH KOMILIEKCHOTO YHCIa
75 Apudmernueckue oneparuu c POII
KOMIUIEKCHBIMU YHCIIaMU
76 ApudmeTnueckue oneparum ¢ POII
KOMIUIEKCHBIMU YHCIIaMU
77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha POl
KOOPAMHATHOW INIOCKOCTH
73 N300pakeHre KOMIUIEKCHBIX YHCEN Ha POLI
KOOPJAMHATHOM IUIOCKOCTH
79 ®opmyna Myaspa. POII
20 Kopnu n-oii cTenenu u3 KOMIJIEKCHOTO POIII
qucia
[IpumeHeHrne KOMIUIEKCHBIX YHMCEIT [T POII
81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3az1a4y
20 Kontponbhas padota: "KoMriekcHbie POIII
qucia"
83 HatypanbHble uncna PoII




POII

84 Llensie uncna

25 [IpumeHeHne NpU3HAKOB IEIUMOCTH POII
LIEJIBIX YUCEII

26 [IpuMeHeHre NpU3HaKOB AEIUMOCTH PolI
LEJIBIX YUCE

R7 [IpumeHeHne NPU3HAKOB IEIUMOCTH PoOII
nenbix yncen: HOJ[ u HOK

28 IIpumeHeHne NpU3HAKOB IEIUMOCTH POII
mensix uncena: HOJ u HOK

29 [IpumeHeHne NPU3HAKOB IEIUMOCTH POII
LIEJIBIX YUCEJI: OCTATKH 110 MOYJIIO

90 [IpuMeHeHre MpU3HAKOB JETUMOCTH POIII
LEJIBIX YHMCEJI: OCTATKHU 110 MOJYJIIO
[IpumeHeHne NPU3HAKOB IEIMMOCTH POII

91 LETBIX YKce: anroput™M EBkinaa st
peuieHus 3a1a4 B UEIbIX YUCIax

9 KonTponbhas pabora: "Teopus nenbix POII
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHH. POII

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIE/ICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHUH. POII

94 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS] CUCTEM U POIII
COBOKYITHOCTEH palliOHaJIbHBIX YPaBHEHUI

96 OCHOBHBIE METO/Ibl PELLIEHUS CUCTEM U POUI




COBOKYITHOCTEH MpPpallMOHATBLHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM NOKa3aTEIbHBIX
YpaBHEHUI

POII

98

OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUU

POII

99

OCHOBHBIE MCTOAbI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

POII

100

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH JTorapu()MU4YeCKUX
YpaBHEHUI

POII

101

[IpumeHeHue CUCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a7a4, UHTEPIPETALIHS
MOJIYYEHHBIX PE3YJIbTaTOB

POLI

102

[IpuMmeHeHne CUCTeM K pelIeHHIo 3a1a4 U3
pa3IUYHBIX 00JaCTeil HAYKU U peanbHON
YKU3HH, UHTEPIIPETAIUS TTOTYICHHBIX
pe3yabTaToB

POLI

103

[IpumMeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKHX 3aJ1a4 U 3aj7a4 U3
pa3IUYHbBIX 00JaCTeil HAYKU U peanbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYICHHBIX
pe3yabTaTOB

POII

104

Konrtponsnas padora: "Cucremsl
palMoHaIbHBIX, UPPALIMOHATIBHBIX

POII




MOKAa3aTeIbHBIX U JOTapU(PMHUUECKIX
ypaBHeHUI"

105 PanmonanpHble ypaBHEHUS ¢ TapaMeTpamMu POUI

106 PannmonannHbIe HEpABEHCTBA C POII
rnapamMeTpamu

107 PannoHanpHbIE CUCTEMBI € ITapaMeTpamMu POLI

108 HppanronanbHubie ypaBHEHUS, POIII
HEpaBEHCTBA C MapaMeTpaMHu

109 HppaurioHanbHbIE CUCTEMBI C POII
napamMeTpamMu

110 ITokazarenbHbIC ypaBHEHHUSI, HEPABEHCTBA C POIII
napamMeTpamMu

111 Iloka3aTenbHbIE CUCTEMBI C ITaPAMETPAMU POLI

112 Jlorapudmudeckue ypaBHEHUS, POIII
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugpmuueckue CUCTEMBI ¢ POII
napameTpamMu

114 TpuroHomeTpuyeckue ypaBHEHUS C POIII
napameTpamMu

115 TpuroHomeTpruuecKue HEPaBEHCTBA C POII
napameTpamMu

116 TpuroHomMeTpu4eCcKre CUCTEMBI C POIII
napamerpamu.MeTobl.
[TocTpoeHne MaTeMaTHYECKUX MOJETEN PO

117 peanbHBIX CUTYALMH C IIOMOLIBIO

ypaBHEHUH C mapaMeTpaMu




HccnenoBanne MmaTreMaTH4eCKUX MOJIEIIeH POII
118 pEaJIbHBIX CUTYAlIU C MOMOIIBIO CUCTEM
YPAaBHEHUH C IapamMeTpaMHu
[TocTpoeHnue u uccnenoBaHue PO
119 MaTeMaTHYEeCKUX MOJIENEH peaabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHIA
C IapameTpaMu
120 Kontposnbnas padota: "3agauu ¢ PO
napamerpamu’
121 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITHIS POIII
3HaHuii: "YpaBHeHuA"
122 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS POIII
3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs POII
123 3HaHuii: "YpaBHeHusa. Cuctembl
ypaBHEHUN"
124 [loBTopenue: "HepaBencrna" POII
125 [ToBTOpeHme, 06001IEHNE, CUCTEMATU3AIIHS POII
3HaHuii: "HepaBencrtna"
126 O0001Ienne, cucTeMaTH3aysI 3HAHNUH: POIII
"Hepasenctna"
127 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS POIII
3HaHuii: "[IpousBonHas u e€ npumeHeHue"
128 [TosTopenue: "[IponsBogHas u e€ POII
IIpyuMeHeHue"
129 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS POIII

3Hanuii: "[IpousBonHas u e€ npumeHeHue"




130 [ToBTOpenue, 06001IeHNE, CHCTeMaTH3alIUs | POII
3HaHuii: "MHTErpan u ero npuMeHeHue"

131 IloBTOpenue: "@yHkunn" 1 PO

132 HroroBas koHTpobHAs paboTa 1 POLI

133 IloBTOpenue: "@yHkunn" 1 PO

134 [ToBTOpenme, 0600MIeHNEe, CUCTEMATU3AIIHS | POIII
3HaHui: "OyHKIIN"

135 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTH3AIIUS | POIII
3HaHui: "OyHKIMK"

136 [ToBTOpenue, 06001IEHNEe, CUCTEMATU3AIIHS | POIII
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHON TIPOTPAMMBI

10 KJIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeHero 001ero 00pa3zoBaHus

Yucia ¥ BEIYUCIIEHUS

1.1

OHepI/IpOBaTB NOHATUAMU: PALUOHAIIBHOC U JEHCTBUTEIHLHOE qucCio,
OOBIKHOBEHHAS U JACCATHYHAaA I[pO6L, IMPOLCHTHI

1.2

Bomonusate  apudmernyeckue — omnepauud  C  palMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YU CIIAMH

1.3

BbInonHATe NpubImkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTJICHNUS,
JeNnaTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BBIYMCICHUN

1.4

OnepupoBaTh NOHATUSAMM: CTENEHb C IEJIBIM IOKa3aTeseM, CTaHJapTHas
¢dopma 3ammucH JEHCTBUTENHHOTO YHCIIA, KOPEHb HATYpPaJbHOW CTETICHH;
UCTIOJIb30BaTh MOJIXOASILYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pEILIeHNs MPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHbBIX

1.5

OnepupoBaTh NOHATUAMU: CHHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOTO YIJIA;
UCTIONB30BaTh ~ 3alMCh  NPOM3BOJIBHOTO  yria  4epe3  oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIUU

ypaBHeHI/IH " HCPABCHCTBA

2.1

OnepupoBaTh MOHSATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
panuoHaIbHOE, MppaLMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE

22

BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHE YPaBHEHUS

23

BemonHaTe npeoOpa3oBaHUs LENbIX, PallMOHAIBHBIX U HPPalMOHAIBHBIX
BBIDAJKEHMM M pellaTb OCHOBHBIE THUIIBI LENbIX, PalUOHAIBHBIX U
HUPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

IIpuMeHATs ypaBHEHMsT M HEPAaBEHCTBA Ul PELICHHS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00JaCTell HayKu U peaslbHOM JKU3HU

2.5

MopenupoBaTh peanbHble CHUTYalldd Ha SI3bIKEe alreOpbl, COCTaBIATH
BBIPAXXEHHUsI, YPABHEHUS, HEPABEHCTBA 10 YCIIOBHUIO 3a/Ja4M, MCCIEN0BATh
MOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAHUEM alfapara ainreopsl

OyHKIMU U TpadUKH

3.1

OmnepupoBaTb NOHATUSAMU: (PYHKIHS, crIocoObl 3a1anus QyHKIMH, 00JIACTh
ONpeNeNIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,
B3aMMHO OOpaTHbIe PYHKIUU




OnepupoBaTh NOHATUAMU: YETHOCTb W HEUYETHOCTh (QPYHKUMH, HYIH

32 (YHKIIUY, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 HcnonwkzoBath rpaduku GyHKUKN A pEelICHUs] ypaBHEHUI
34 Ctpouts 1 yuTath rpaduku JUHEHHON QYHKIUU, KBaJApaTUUYHON QyHKIUH,
CTENEeHHOM (YHKIIMHU C TETbIM MTOKa3aTeIeM
UcnonwszoBath rpaduku QyHKOUNA Ui HUCCIENOBAaHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU PEIICHUU 337ad M3 JIPYIHX Y4YeOHBIX MPEIMETOB U
peanbHOM KU3HU, BRIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXK/y BeTMIYNHAMU
4 Hauama MmaTemaTnueckoro aHaimsa
41 OnepupoBaTh MOHATHSAMHU: TOCIEAOBATEIbHOCTh, apudmernyeckas u
' reoMeTpuuecKas Mporpeccuu
49 OnepupoBarh TOHATHUSAMU: OECKOHEYHO YOBIBAIOIIAs TE€OMETPHUYECKas
' nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUIECKOM MPOTrpeccuu
43 3a/1aBaTh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA TMOCJHEAOBATEIBHOCTEM M MOpOrpeccuid s
' pellIeHHs pealbHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHO>KECTBO, ONI€pallMy HaJ MHOKECTBAMHU
Hcnonb30BaTh  TECOPETUKO-MHOKECTBEHHBIM — ammapar JJjisi  ONHUCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUMN, MPU PEIIEHUH 3a]a4 U3 IPYruX yIeOHBIX
MPEAMETOB
53 OnepupoBaTb  NOHATUSIMU:  OINpEJEIEHUE,  Teopema,  CIEJICTBHE,
JIOKa3aTeIILCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJaIbTATHI OCBOCHUS OCHOBHOI
NPoBepPsEMOr0 .
o0pa3oBaTe/IbHOW NMPOrpaMMbl CpeIHero o001ero odpa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHUAMH: HATypalbHOE, LEJIO€ YHUCIO; HCIOIb30BaATh
1.1 MPU3HAKK JCIMMOCTH IIEJIBIX YHCEJ, Pa3JIOKEHHE YKCiia Ha MPOCThIE
MHOXHUTEJH JIJIS1 PEIICHHs 337249
1.2 OnepupoBarh MOHATUEM: CTENIEHb C PALIMOHATIBHBIM ITOKa3aTelIeM
13 OnepupoBaTh NOHATUSAMHU: JIOTApU(PM UYUCTIA, ACCITUUYHBIC M HATypallbHbIC
' norapuQMsl
2 YpaBHEHUS 1 HEPABEHCTBA
21 [IpuMeHsTh CBOWMCTBA CTENMEHHM [UII TPEOOpa3OBaHHS  BBIPAKCHHIA,

ONICpUPOBATH IMOHATHUAMU: IIOKA3aTCIIBHOC YPABHCHHUC HW HCEPABCHCTBO,




peiIaTb OCHOBHBIC THIILI ITOKA3ATCIIBHBIX ypaBHeHI/II\/JI U HCPABCHCTB

22

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJEpXKAIUX JIOTapuU(MBbI;
ONEepUPOBATH MOHATUSAMU: JOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pemaTb OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YpaBHEHUM U HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSMHU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PEILICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM AJI PELICHUS TPAKTUYECKHUX
3a1a4

2.5

HaxonuTe pemienus npocTeimx CUCTEM U COBOKYITHOCTEHW pallMOHaJIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MO,I[GJII/IpOBaTb pCaJIbHBIC CUTyallUM Ha A3BbIKC aJIFe6pBI, COCTaBJIATH
BBIpaXXCHUA, YpaBHCHHsA, HECPABCHCTBA WM CHUCTEMBI IIO YCJIOBUIO 3aJadyi,
HCCIICA0BAaTh NOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM aIlliapara anre6pLI

OyHKIMH U TpaQUKH

3.1

OnepupoBaTh HOHATUSAMH: TEpUOAMYECKAs  (QYHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKITUH, TOYKH JKCTpeMyma (DYHKIUH, HauOojbllIee W
HavMEHbIIee 3HAa4eHUs (PYHKIMH HA TPOMEKYTKE; MCIOIH30BATh UX IS
uccienoBaHus (QyHKINHU, 33JaHHON TpadUKOM

3.2

OnepupoBaTh HNOHATHAMM: TPapUKH MMOKA3aTENbHOU, JOrapupMHUUECKON U
TPUTOHOMETPUYECKUX (YHKUUHM; H300pakaTh HX Ha KOOPAMHATHON
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs yPaBHEHUIN 1 HEPaBEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTU IpahpuKy JIMHEHHBIX YpaBHEHHUHA
Y UCIIOJIB30BATh UX IS PEILICHUS CUCTEMBI JIMHEMHBIX YPaBHEHUI

3.4

UcnonwzoBath rpaduku (QyHKUMNA Ui HUCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEHN U3 APYruX yU4eOHBIX TUCHUIUIMH

Hauama MmaTemaTnueckoro aHaimsa

4.1

OnepupoBaTh MOHATUSAMU: HENIPEPbIBHAS (QYHKLUS, TPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKHI CMBICT MPOU3BOAHOMN A
perieHus 3a1a4y

4.2

HaxonmuTe  MpOW3BOAHBIE  DIEMEHTApHBIX  (DYHKIMA,  BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOT'O (DYHKLIUH

4.3

Hcnonb3oBaTh  NMPOU3BOAHYIO  JUId  HMCCIelOBaHMA  (QYHKIUM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IIPUMEHATh PE3yJbTaThl UCCIEAOBAHUS K
MOCTPOEHHUIO TPAPUKOB

4.4

Hcnons3oBaTh NPOU3BOAHYIO JISI HAXOXIACHUSA HAWIYUYIICTO PCHICHUSA B
IMPUKIIAAHBIX, B TOM YHCJIC COLIUAJIbBHO-9KOHOMNWYCCKHUX, 3a/[adax

4.5

OnepupoBaTh NOHATHAMM: II€pBOOOpa3Has M HWHTErpajg; IOHUMAThb
TeOMETPUICCKUN U (PU3HUECKUI CMBICIT HHTETpajia

4.6

Haxoauth mepBooOpa3Hbie 2I€MEHTAPHBIX (YHKIMHA, BEIYUCISATH UHTETPAI
no popmyne Hetotona — JleitOnuna

4.7

PemaTe OPUKIAAHBIC 3a/la4i, B TOM YHCJIC COOHUAJIBbHO-DKOHOMHUYCCKOTO U




’ ¢bu3nUecKoro xapakrepa, CpeCTBAMH MaTEMaTUIECKOTO aHAJIM3a




MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ JIEMEHT COACPRAHUSA

Kon
1 Uucna u BBIYUCIECHUS
Panmonanenple  uncina.  OOBIKHOBEHHBIE M JECATHYHBIE  JIPOOHM, MPOIECHTHI,
11 OecKOHEUYHbIE MepUoIuYecKue Apodu. ApudMeTuyecKue onepanuy ¢ paruoHaIbHBIMU
' qrcliaMu, TPeoOpa30BaHus YUCIOBBIX BhIpakeHUil. [Ipumenenue apobdei u mporeHToB
JUTSL pELICHMS] IPUKIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HAaHWW U peaJIbHOM KU3HU
JeiicTBuTensHbIe yncia. PanpoHanbHble U HppalMoHaIbHbIC Yicia. Apru(MeTniecKue
1.2 | omepauuu ¢ AeHCTBUTENbHBIMH 4ucIaMd. [IpuOMMkEHHBIE BBIYUCIICHUS, IpaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BbIUMCICHHIMA
Crenens ¢ menbiM okazateneMm. CtanmaaptHas Gpopma 3amucH 1eMCTBUTEIBHOTO YUCIIa.
1.3 Hcnonb3oBanue Moaxomsimei GopMbl 3amucu TEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHbBIX
L4 ApudmeTrueckuii KOpeHb HATypalbHON cTeneHu. JIeHCTBUS C apupMEeTHUECKUMU
' KOPHSIMH HaTypaJbHOMN CTETIEHU
L5 CuHyCc, KOCHMHYC U TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHMCIOBOTO apryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 TokmecTBa v TOXKIECTBEHHBIE MPEOOpa30BaHUS
5 [TpeoOpa3oBanne TPUTOHOMETPUIECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
’ (hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Meron
MHTEPBAJIOB
2.4 | Pemenue nenbix ¥ JpoOHO-pallMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB
2.5 Pewenre nppanOHaJIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Penienue TpuroHOMETpUYECKUX YpaBHEHUN
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
) pa3NIMYHBIX 001acTel HAYKH U pPeaNbHOM KU3HH
3 OyHKIUU U TpaduKu
31 Oynkius, cmocoosl 3amanHus (Gynkmuu. ['paduk ¢yHkmuu. B3anmHO 0O0paTHBIC
' GyHKIHN
39 OOnacTp ompeneneHuss M MHOXKECTBO 3HadeHMH QyHkuun. Hymm ¢yHkomm.
' [TpomexyTKH 3HAKOTIOCTOAHCTBA. YETHBIC U HEUETHBIE QYHKIIUN
33 CrenenHas (yHKIHS ¢ HaTypalbHBIM M IeNbIM TTOKazaTeneMm. EE cBoiicTBa u rpaduxk.




CaoticTBa U rpaduK KOPHSI 71-0i CTCTICHH
34 Tpuronomerpudeckas OKPY)KHOCTb, ONpPEIEIEHHUE TPUTOHOMETPHUUYECKUX (YHKIUN
' YHMCJIOBOI'O apryMEeHTa
4 Hagana maremaTH4eckoro aHaiansa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusl IoOceAoBaTelabHOCTENH. MOHOTOHHBIE
' 0CJIEI0BATEIbHOCTH
ApudmeTnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
40 reomerpuueckas mporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKOM
' nporpeccun. dopmyna CIOXKHBIX NpoLeHTOB. lcnonb30BaHuMe mporpeccuu s
pEILIeHNs peallbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa
5 MHo>ecTBa U JIOTUKa
MHo)kecTBO, omnepauud HaJl MHoXecTBaMu. Jluarpammbel Oilsiepa — BeHHa.
5.1 [IpuMeHeHne TEeOpeTHKO-MHOKECTBEHHOIO —ammapara JJis ONHCAaHHUA PeallbHBbIX
NPOIIECCOB M SIBJICHUH, P PEIICHUH 33Ja4d U3 IPYTHX YIeOHBIX IPEIMETOB
5.2 | Ornpenenenue, TeopeMa, CIEACTBUE, JOKA3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT CONEPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 HatypanbeHblie u niensie yncia. [Ipu3Haku AeMMOCTH HEIbIX YUCEN
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3ateneM. CBONWCTBA CTETIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HATYpaJIbHBIE JTOTapU(MBI
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHUN, COACPIKALIUX JTOTApU(MBI
22 [IpeoOpa3oBanue BeIpaKEHUH, COAECPIKALIMX CTENICHU C PAllMOHAIIBHBIM MIOKa3aTelneM
2.3 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuyueckue ypaBHEHHs 1 HEpAaBEHCTBA
26 Cucrembl TUHENHBIX YpaBHEHUN. PelieHne NpuKkiIagHbIX 3a1a4 ¢ MOMOILIBIO CUCTEMBI
' JIMHENHBIX YPaBHEHUIM
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
)3 [IpuMmeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHUYECKHUX 3a/1a4
' W 3a7a4 U3 pa3IMYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkius. [lepuoanyeckue ¢yakuu. [IpomMexxyTkM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl ¥ MUHUMYMBI GyHKuud. HauOomnblnee M HauMeHblee 3HAYCHUE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu




33 [NokazarenbHas u morapudmudeckas GyHKINU, UX CBOHCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKUUH JUIsl pellieHs] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonws3zoBanue rpadukoB GpyHKIUN 11 UCCIEI0BAaHUS ITPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT MpPH PEIIEHUWH 3alad U3 JPYrUX Y4eOHBIX MPEAMETOB H
pEAIbHOM KU3HU
4 Hayana maTtemaTn4eckoro aHaiansa
4.1 HenpepriBuble GyHKIMH. MeTO MHTEPBAJIOB JIJIsl pELICHHs] HEPABEHCTB
4.2 [IpousBognas ¢pyukimu. ['eomerprueckuii U GU3NUECKUN CMBICIT TPOU3BOIHON
43 [IpousBoaHbIe 3eMEHTapHBIX (QYHKIUH. DopMynabl HaXOXICHHS MPOU3BOIHOM
’ CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUI
[IpumeHneHre MPOM3BOJHON K HCCIEIOBaHUIO (YHKIUA HAa MOHOTOHHOCTh U
4.4 aKcTpeMyMbl. HaxoxaeHue HanOoJIBIIEr0 W HAaMMEHBIIETo 3HAaYeHUs (pyHKIMH Ha
OTpE3Ke
[IpuMmeHeHre TpOU3BOAHON AJI HAXO0XKIECHUS HAWIYYILIEro PEeLIEHUS B MPUKIATHBIX
4.5 3ajayax, JUIsl OMpeAeNieHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuueckiii u pu3ndeckuil cMbICi. Bbluucienue uHTerpana mno

¢dbopmyne Heiorona — JleliOuua




INPOBEPSAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI CPEJTHEI'O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBaHUS K MPEIMETHBIM Pe3yJbTaTaM 0CBOECHHS
OCHOBHOIi 00pa30BaTeJIbLHON MPOrPaMMBbI CPeIHETr0 001Iero
o0pa3zoBaHusi

Brnanenne MeromamMm JI0Ka3aTeNbCTB, aNTOPUTMAMM pELICHHS 3a7ady;
yMeHue (GOpMyJIHpOBAaTH W OINEPUPOBATH MOHATHUSAMH: OIpEJesIeHHe,
aKCMOMa, Teopema, CIEICTBUE, CBOWCTBO, MpPH3HAK, JOKa3aTeNbCTBO,
PaBHOCWIBHBIE (OPMYIMPOBKU; NMPUMEHTh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMNOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTH4ecKOoW WHIYKIUH;
MPOBOJINTH JI0Ka3aTeIbHbIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLICHUBATh
JOTMYECKYI0 HPABWIBHOCTh  PAcCY)KICHUI; yMEHHE OIEepHUpOBATH
HOHATHSMHU: MHOXKECTBO, IOJMHOXKECTBO, OIEpPAIlMM HaJ MHOXXECTBAMH;
YMEHHE UCTOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar Ui
OIMCAaHMS PEATHHBIX MPOIECCOB U SBJICHUI W MPHU PEIICHUH 33]a4, B TOM
qHCIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHUE OTEPUPOBATH MOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad HA IIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONIB30BaTh rpadbl mpu

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSAMHU: HATypajbHOE YHUCIIO, LEIO0€ YHCIO,
CTEIEHb C IIeJIbIM MOKa3aTelieM, KOpeHb HaTypajJbHOW CTENEeHH, CTENEHb C
pallMOHAJIBHBIM TIOKa3aTesieM, CTENEHb C JEeUCTBUTEIbHBIM MOKa3aTesIeM,
gorapuM dHCIa, CHHYC, KOCHHYC M TaHI€HC IPOW3BOJLHOTO 4YHCIIA,
OCTaTOK 10 MOJAYJII0, PallMOHAIBHOE 4YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATypPAJIbHBIX, LEJIbIX, PALUOHAIBHBIX, JECHCTBUTEIbHBIX
YHUCEN; YMEHHUE UCIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIINN 001N
JIeTUTENh W HauMeEHblee o0Ilee KpaTHoe, anropuT™M EBkimuma npu
pelIeHuu 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMHU
CUHCJICHHSI; YMEHHE BBITIOJIHATh BHIYMCIICHUE 3HAUCHUI U IPeoOpa3oBaHus
BBIpQXXEHUI CO CTeMmeHsMU W Jorapudmamu, mpeoOpa3oBaHus IpPOOHO-
pallMOHANBHBIX  BBIPAXKEHWM; yMEHHE  ONEpUpPOBATH  MOHSATUSMHU:
MOCIIEIOBATEIFHOCTh, apu(METHUECKass TMPOTPECCHs, TeOMEeTpUYecKas

nporpeccus, OECKOHEYHO Y6BIB8.IOH_Ia$I IrCOMCTpHUUCCKas IMPOIrpeCCusi;




YMEHHE 3a7aBaTh IIOCJICIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIGKCHOTO ~ 4Ymclia, (opMa  3amuCH  KOMIUIGKCHBIX — YHUCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); yMeETh
MPOU3BOIUTH apuPMeTHUECKUe JEHUCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH IPUMEPHI UCIIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2xX2  u  3%3, onpenenuTedb  MaTpHIBL,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

YMeHune omnepupoBaTh MOHATHSAMHU: pPallMOHANbHbBIE, HppallOHaJIbHbIE,
MoKa3aTejbHble, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
yYpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBbl, YMEHHE OIEPUPOBAThH
MOHSTUSIMHU: TOXJIECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHHUE, YypaBHEHHE,
HEpPaBEHCTBO, CUCTEMAa YypPaBHEHUII U HEPaBEHCTB, PABHOCUJIBHOCTh
YpaBHEHUI, HEpPaBEHCTB M CHUCTEM; YMEHME pEllaTh YpaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMbl C MOMOUIbIO PpA3IMYHBIX HPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C IAapaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYEeCKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX oOmacTeit HAaYyKU U pCaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUSA, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIMHM, OTPaHUYEHHOCTh (DYHKIUU, MOHOTOHHOCTH
byHKIMH, 3KCTpeMyM (YHKINU, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHUS
(GyHKIMA HAa TIPOMEKYTKE, HENpepbIiBHAS (DYHKIIMSA, aCUMITOTHI rpaduka
¢byHKIMYU, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
¢u3nyeckuil CMbICI MPOM3BOAHOM, NEpBOOOpa3Has, ONpPEIeTEHHbII
MHTETpaj; yYMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (yHKIHUH; YMEHHE
BBIUUCIISATE  MPOU3BOJHBICE  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIIMN (YHKIWH, HAaXOAWUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKLIMY; YMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO JUId HCCIeloBaHHS (YHKUUH,
HaXOJWUTh HauOOJIbIINE M HaWMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTh
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHaJln3a; TPUMEHATH TMPOM3BOAHYIO [UISI HAXOXACHUS HAUIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMUYECKUX H
bu3znyeckux 3ajavyax; HaXOAUTh IUIOHIATU U 00BbEMBI GUTYP C TIOMOIIBIO

HHTCrpajia; MpUBOAUTE HNPHUMEPBI MATCMATHUYCCKOIoO MOACIIMPOBAHUA C




MoMOIIbI0 au¢depeHIInaTbHBIX YPaBHECHUI

YMeHne onepupoBaTh NOHATHAME: Tpapuk QyHKIHH, oOpaTHAs (yHKINS,
KOMMO3UIUS (DYHKIMHA, JTuHeWHas (QyHKUWsA, KBaapaTudyHas QyHKUUS,
panMoHanbpHast (QYHKUIUS, CTENEHHass (QYHKIUS, TPUTOHOMETPUUECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpHUUYECKHEe (YHKIMH, MOKa3aTeslbHas U
norapupmudeckass (yHKIWU; YMEHHE CTPOUTh TpaduKd HU3YyYSHHBIX
¢GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHust  rpadukoB  GyHKUUH,
UCIIONIb30BaTh I'padUKH Ul M3Y4YEHHs MPOIECCOB M 3aBUCHMOCTEH, NpU
peUIeHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 33had U3 peajbHOU
KM3HU; BBIpaXaTh (OPMyJTaMH 3aBHCHMOCTH MEXAY BEIHYMHAMU,
UCTIONIB30BaTh CBOWMCTBA M rpaduku (QYyHKIWI U pelieHHs ypaBHCHHH,
HEpaBeHCTB M 3aJad C IapaMeTpaMH; H300pakaTb Ha KOOPAMHATHOW

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJayM pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOICHTHI, JIOJIM M YacTH, Ha JABIDKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 33/a4l U3 00JacTh yIpaBJICHUS JTUYHBIMH U CEMEHHBIMU
(¢uHAHCAMU); COCTABIATH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCJIEN0BAaTh IIOJyYEHHOE pELICHUE U
OLIEHMBATh MPABIONOAOOHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBAThH
peanabHBIE CUTyallMM Ha S3bIKE MaTEMAaTHUKH; COCTaBIATb BBIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIIPETUPOBATH MOJYYECHHBIN pe3ynbTar

YMeHHe OmepupoBaTh MOHATHIMH: CpelHee apupMETHIESCKOe, MEIAHaHa,
HauOOJbIlIee U HaUMEHBINICe 3HAYCHUS, pa3MaXx, TUCTIEPCHs, CTAaHIapTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMCHHE H3BJICKaTh, MHTEPIPETUPOBATH
nH(pOpMAaIINIO, MPEICTABICHHYIO B TaOIUIaX, HA JUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX MPOIECCOB U SBICHUH; MPEACTABIATH
uHGOpMAIlMI0O C TOMOIIBI0 TalNWMIl W JAWarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEeM TIpaduueckux
METOJIOB H AJIEKTPOHHBIX CPEACTB; rpa)UuecKu UCCIE0BATh COBMECTHBIE

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUArpaMM pacCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue omnepupoBaTh TMOHSATHUSAMU: CIYYalHBIA ONBIT M CIy4ailHOE
cOoOBITHE, BEPOSITHOCTh CIYyYaWHOTO COOBITHUS; YMEHHE BBIYHCISTH

BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh




(GOopMyNbl CIIOXKEHUS U YMHOXEHHUS BepoATHOCTEH, (opMyiy IOIHON
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QakTHl U (HOPMYIIHI;
OLICHHMBAaTh BEPOSITHOCTU pealbHbIX COOBITUH; yMEHUE OINEepUpOBaTh
MNOHSATUSMM:  CiIy4aiiHas BEJIMYMHA, pACHpPElEICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHUAAHWE, JUCIEPCHS W CTaHJApPTHOE OTKJIOHEHUE
cllyyailHOH  BeNnMUYMHBI, (QYHKIUH pacrlpeieseHus U  IJIOTHOCTH
PaBHOMEPHOIO0, [T0KA3aTEIbHOIO0 U HOPMAJIBHOTO PacIpeeIeHU; yMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENeICHUN Ul pelIeHHs 3a/1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHUE MPHUBOJUTH IPUMEPbl MPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPUPOAHBIX M OOILIECTBEHHBIX SBJICHUAX; YMEHHUE
OIIEpPUPOBATh MOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YHUCIO COYETAHUH,
YUCIO  IIepecTaHoBOK; OumHOM  HblOTOHA; yMeHHE  IPUMEHSATH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIs pElICHUs 33/ay; OLEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTaBISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA yTJia, INIOCKUNA YTroJl, IBYIPaHHbIN
YIoJ, TPEXTPAHHBIA YTOJ, CKpEUIMBAIOIIUECs MpsiIMble, MapaieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPSAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
YroJl MeXAy TMpSAMONH M TIJIOCKOCTBIO, Yrol MEXIY IJIOCKOCTSMH,
paccTossHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMU,
paccTossHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIe (DaKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJCIH C TIOMOINBI0 TEOMETPUYECKUX TOHATHUA W BEJIWYUH, peliaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYpPBL, 00BEM (GUTYpHI,
MHOT'OI'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAaHHUK, CEYCHHE MHOIOTPaHHUKA,
Ky0, mapajienenune], Opu3Ma, OHpamMuaa, (urypa M IOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHPaMHJbI, MPU3MBI, KOHyca, LWIMHApa, 00BEM Kyoa,
IpSMOYTOJBHOTO MapajUieienunea, NUPaMUAbI, NPU3MBI, LWIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyca W IMIMHIPA,
napajuleJlbHble OCH WM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTb,

Kacatomasics cdeppl, HUIUHApPA, KOHYCa, YMEHHE CTPOUTH CEUYCHHUE




MHOTOTPaHHHKA, M300pakaTh MHOTOIPaHHUKH, (UTYpbl U ITOBEPXHOCTH
BpAICHHS, X CEUCHHsI, B TOM YHUCIIE C MOMOIIBIO AIIEKTPOHHBIX CPEJCTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CaAMOCTOSTEIHHO
(bopMynHpoBaTH ONpeeCHUs] N3ydaeMbIX (UTYp, BBIIBUTATh TUTIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH WIIH
OlpoBepraTh MX; yMEHHE NPOBOAUTH Kiaccu(ukauuoo Quryp 1o
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBWKEHHE B  IPOCTPAHCTBE,
napajuieNbHbId TIEPEHOC, CUMMETPHSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3zoBaHuWe TOMOOMsS, TMMOJ00HBIE (GUTYPBI, YMEHUE
pacro3HaBaTh paBHBIC W TMOAOOHBIE (UTYpPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHOIICHHS TIPU
peIIeHNH 3aJa4; HAXOAWTh TEOMETPUYECKHE BEIMYUHBI (JJIMHA, YTOJ,
oAb, 00BEM) MPU PEUICHUU 33734 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
U3 peasbHOW KM3HHM;, YMEHHE BBIUHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(MHA, yroij, IUIOMIA[b, OOBEM, IUIOMIANb IOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIe (QOPMYJIBI U METOJbl, B TOM YHCIIE: IUIOMIAAb MOBEPXHOCTU
NMpaMUbl, TPU3MBI, KOHYCa, IMIMHApA, IUOmaas cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNienuIe/la, MMHUPaMUIbI, MPU3MBL, IHIUHIPA,

KOHYcCa, 111apa; yMEHHE HAXOAUTh OTHOILIEHHE 0OBEMOB MONOOHBIX GUTYD
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YMeHue onepupoBaTh MOHATHAMH: MPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, Pa3lIoKeHHWE BEKTOpa Mo Oa3ucy,
CKaJISIPHOE TMPOW3BEJCHUE, BEKTOPHOE TIPOW3BEICHHUE, Yrol MEXIy
BEKTOPAMH, YMEHHE WCIIOJIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]I

JJ1 pCICHUA TCOMETPUICCKUX 3aaa4 U 3aJia4 APYTrux y‘~I€6HI)IX npeaAMETOB
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YMmenue BBI6I/IpaTB HO,[[XOHSIH_II/Iﬁ MCTO IJId pCIICHUA 3aaa4r; TIOHNUMAaHHC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU TPHUPOAHBIX U O6H_[€CTBGHHLIX
nmponeccos u HBHCHHﬁ; YMCHHUE PacCllO3HAaBaTh IPOABJICHUC 3daKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHUC NMPUBOJUTH IIPUMCPBI MAaTECMATUUICCKUX

OTKPBITUH POCCUMCKON U MUPOBON MaTEMaTUYECKOW HAyKU




HNEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D ITO
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u enbie yncna. [Ipu3Haku AeNMMOCTH LETbIX YUCEN
12 Pammonaneupie  uncma. OOBIKHOBEHHBIE H  JICCSTHYHBIE JIpOOH, TIPOILICHTHI,
' OeCKOHEYHBIE IEPUOANUECKHE APOOH
13 ApudmeTrueckuil KOpeHb HaTypasibHOHM crerneHu. [ledcTBus ¢ apumeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 CreneHb ¢ 1e1bIM NokazaTenaeM. CTeneHb ¢ palmoHaIbHbIM MoKa3aresneM. CBoCTBa
' CTEIIEHU
L5 CHuHyC, KOCMHYC W TaHI'€HC YHCIOBOIO AapryMeHTa. ApPKCHHYC, ApKKOCHHYC,
' ApPKTaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHbIC U HATYpaJIbHBIC JTOTapU(MbI
HetictBurenbHple  4Yncia. ApudmeTudeckue ornepandd ¢ JIeHCTBUTEIbHBIMU
1.7 ymuciaMu. [IpuOnmkEHHbIE BEIUMCIIECHUS, TPaBUIa OKPYTJICHUS, IPUKHUJIKA U OI[EHKA
pe3yabTaTa BEIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaKECHUN
1.9 KommekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lensie u 1poOHO-pallMOHATBHBIC YPAaBHEHHS
22 HppanroHanbHble YpaBHEHHUS
2.3 TpuroHomeTpuuecKue ypaBHEHHUs
2.4 [Toka3zaTtenbHble U TOTapUPMUUECKHIE YPAaBHEHUS
2.5 Llenble u 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrne HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu
2.11 Matpuia cucTeMbl IMHEWHBIX yYpaBHEHUN. OnpeaenuTenb MaTpHUIbI
3 Oyukuuu U rpadpuku




Oynkius, cnocoOwsl 3amanus (yHkuuu. ['padux dyHkuun. B3aumuo oOpatHbie

> ¢dbyakuuu. YétHple n HeUéTHBIC QyHKIMK. [leproaudeckue GyHKImm
Ob6nacTh ompeneneHuss W MHOXECTBO 3HadeHu QyHkuumu. Hynmu ¢yHkmum.
30 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl U MHUHMUMYMBI GyHKIuM. Haubonbliee ¥ HauMeHbllIee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
13 Crenennass (yHKIMS C HaTypajdbHBIM U IeNbIM Toka3aTenem. EE cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMudeckas GyHKIUH, UX CBOHCTBA U TpapUKH
16 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkiuii. CsoiictBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TTOCIIE0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
4 Hauana matemaruyeckoro aHanusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
43 [lepBooOpaznas. Murerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepanuy HaJl MHOKecTBaMu. J{narpamMmsel Diepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsel Ha IIOCKOCTH
7.2 [IpsiMble M IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 Koopaunats! 1 BEKTOPBI
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