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PaGouass mporpamma mo ydeOHOMY MpeaMeTy «Anredpa W Hadajga MaTeMaTHYEeCKOTO aHaju3a.
VYranyOnenuslii  ypoBeHb» s oOywaromumxcs 10-11 kimaccoB cocTtaBieHa ¢ ydyeToMm TpeOoBaHMi
®enepanbHoro 3akoHa "OO0 obOpaszoBanuu B PD" or 29.12.2012 N 273-93; ®I'OC COO (mpukas
Munnpocsemienust Poccun Ne287 ot 31.05.2023r.); ®denepanbHON 00pa3oBaTEIbHON MPOTrpaMMBbI
OCHOBHOTrO 0011ero oOpazoBanusi (mpuka3d Munnpocsemienuss Poccun Ne 370 ot 18.05.2023);
®DenepanpHOil  paboueil TporpamMMbl cpeaHero odiero oopasoBanus «Martemartuka (yriryOJICHHBIN
ypoenb) mis 10-11 knaccoB o6paszoBaTenbHBIX opranusaimii 2025r.2, OOII COO MBY «Jlumneit Ne
76» ot 27.08.2025 r.

Jlst cocTaBieHus porpamMmbl Uctonb3oBajics KoHnctpykrop padounx nporpamm ECOO (PaGouas
nporpaMmma y4eObHOro Kypca «Anredpa U Havajga MaTeMaTUYeCKOro aHanu3a. Y TIIyOJICHHBIH YPOBEHBY IS
obyuaromuxcs 10-11 kmaccos (ID 8705278).

Peanuzanus nporpammsel B 10-11 kmaccax ocyIiecTBiIsIeTCsl C HCIOIb30BAHUEM YYEOHUKOB:

MaremaTrika. Anrebpa W Havajga MaTeMaTH4eCKOro ananamsa. 10 Kiacc: yriyOJieHHBIH ypoBeHb /
[Mep3nsik A.T'., Homuposckwuii 1. A., TTonskoB B.M. ], Mocksa: [Ipocsenienue, 2023;

Maremaruka. AnreOpa W Hayajma MaTeMaTHYECKOro aHanmza. 11 kiacc: yriyOneHHBIM YpOBEHBb
[[Mepsnsx  A.I'., Homwumposckuit J[.A., IloasxkoB B.M./ mox pen. Ilomombckoro B.E.], Mocksa:
[Ipocsemenue, 2024.

B Vuebnom mmane MBY «Jluneit Ne76» Ha wn3ydyenue ydeOHOro kypca «AinreOpa u Havaia
MaTeMaTHYECKOTO aHaM3a. YTryoneHHblid ypoBeub» B 10-11 kmaccax orBogutcs: B 10 kimacce — 136 gacos
(4 ygaca B Hezeno), B 11 kiacce — 136 vacoB (4 yaca B Henento). Peanuzayus npocpammor 2025-2026 yu.
200.

PaGouas nmporpamma yueOGHOTO Kypca «Anredpa u Hadajga MaTeMaTHYeCcKoro aHajan3a. Y T1yOJIeHHBIH
ypoBeHb» s oOywaromuxcs 10-11 kmaccoB» mo ydeOHOMY npeamery «Maremarukay — OmpeaesseT
coJIiepKaHue ACATEIBHOCTH C YYETOM OCOOCHHOCTEH oOpa3oBaTenbHOM moauTuku MBY «Jluneir Ne 76y,
00pa30BaTebHbIX NOTPEOHOCTEN U 3a1IPOCOB O0YUYAOLIUXCSL.

VY4eOHblii Kypc «Anredpa ¥ Hayala MaTEMaTHYECKOrO aHallu3a» SBISETCS OAHUM M3 Haubolee
3HaYMMBIX B MPOTPaMMeE CpPEeTHETO 00mero oopa3oBaHus, MOCKOJIBbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBaeT
UHCTPYMEHTANbHYIO 0a3y I W3Y4YeHHsS] BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroll CTOPOHBI,
(bopMupyeT JTOrMuecKoe U abCTpaKTHOE MbIIUIEHUE 00YUYaIOLIUXCsl HA YPOBHE, HEOOXOIUMOM JJI OCBOCHHUS
uH(OPMAaTUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JAPYTrUX AUCHUIUIMH. B pamkax JaHHOTO
yuyeOHOro Kypca oOydaromiMecs OBJIaJE€BAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHIKEHHS B MaTeMaTu4eckoii popme.

VY4eOHbIil Kypc aireOppl U HayaJl MaTeMaTHYECKOI0 aHalM3a 3aKJIaJblBA€T OCHOBY JJISl YCIIELIHOTO
OBJIAJICHUS 3aKOHAMH (DU3UKHU, XUMHUH, OMOJOTHH, TOHUMAHUS OCHOBHBIX TEHJIEHINI Pa3BUTHS YIKOHOMUKU
U OOIIECTBEHHON J>XW3HH, IO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONIb30BaTh UX I JajbHEiIIero oopa3oBaHusi U B TOBCEIHEBHON *Ku3HU. B TO
e BpeMsl OBJIaJiIeHHe a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMU KOHCTPYKIMSIMU alreOpbl U MaTeMaTHYECKOTO
aHaJM3a pa3BUBAeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBaTh
YTBEPXKACHHUSI C TOMOIIbI0 HMHAYKIMH M pacCykaaTh JeAyKTUBHO, HCIIOJIIb30BaTh 0000LIEHUE W
KOHKpETH3aI1io, abCTparnpoBaHue U aHaNoTui0, GOPMHUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIITICHHE.

B xone m3ydenus yueOHOro kypca «AnreOpa ¥ Hayajda MaTeMaTHYECKOTO aHaM3a» O0ydaroluecs
MOJTy4alOT HOBBIM OMBIT PELICHUS MPHUKIAIHBIX 3a/1ad, CAMOCTOSITENIFHOTO MOCTPOCHUS MaTeMaTHYECKUX
MoJieJlel peallbHbIX CHUTyalldii, WHTEpIpeTaly IMOJIYUeHHBIX pELIEeHUH, 3HAKOMATCA C TpUMEpaMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKe U MCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMaTHYECKHUMHU
OTKPBITHUSIMHU B X aBTOPAMH.

VY4eOHbIi Kypc 0051ajaeT 3HAUUTETHHBIM BOCIIUTATEIHHBIM TOTEHIIUATIOM, KOTOPBIN peann3yercs Kak
yepe3 y4yeOHbIM Marepuall, cnocoOCTBYIOIUI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK U Yepes
cnenupuKky yuyeOHOW JeATENbHOCTH, TpeOyromell MpOJOIKUTENFHON KOHIIGHTpPAIlM BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a NOJyYEHHBIN pe3ysbTarT.

B ocHoBe wMmeromuku oOyueHus anrebpe ¥ HayalaM MaTeMAaTUYeCKOTO aHauu3a JIeKHUT
JIeSATeTLHOCTHBIN MPUHIIUATI 00yUIEHUSI.

1 https://edsoo.ru/wp-content/uploads/2025/07/2025 soo frp _matematika 10 11 ugl.pdf



https://edsoo.ru/wp-content/uploads/2025/07/2025_soo_frp_matematika_10_11_ugl.pdf

B crpykType yueOHOro kypca «AnreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» BBIICIECHbI
CIIEYIOIINE COAepXKATeIIbHO-MEeTOANYeCKne TuHUU: «Yucna u BeuuciaeHus», «OyHKIUU H Tpapukmy,
«YpaBHeHUsT M HepaBeHCTBa», «Hawama maremarnueckoro anHamusa», «MHoecTBa M Joruka». Bce
OCHOBHBIE COJIEPKATEIHLHO-METOINYCCKUE JMHUM HM3Y4YArOTCS HAa MPOTSHKCHWH JBYX JIET OOydYeHUs Ha
YpOBHE CpelHero o0Iero o0pa3oBaHMs, €CTECTBEHHO AOMOJHAA APYr Apyra U MOCTENEHHO HACHIIASACH
HOBBIMU TEMaMH U pasjenaMu. JlaHHbI yueOHBIA KypC SIBISICTCS MHTETPATHBHBIM, MIOCKOJIBKY OOBEIUHSET
B cebe coaepkaHHEe HECKOJbKMX MaTeMaTUYeCKUX AUCUUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHS,
MaTEeMaTUYeCKHil aHaliu3, TEOpHUsl MHOXKECTB, MaTreMarhueckas Jioruka u jpyrue. Ilo mepe Toro kak
oOyuJaroruecsi OBiaJeBalOT BcE Oosiee MIMPOKUM MaTeMaTHYECKHM ammapaToM, Y HHUX IOCJIEI0BaTEIbHO
dbopMUpPYETCS ¥ COBEPILICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
OPUMEHSATh 3HaHUS, TOJYYEHHbIE MPH H3YYEHHHM Y4YeOHOro Kypca, JUIsl pElIeHUs CaMOCTOATEIbHO
c(hOpMyIIMPOBAHHON MaTEeMaTUYCCKOM 3a/1a4M, a 3aT€M HHTEPIPETUPOBATH CBOI OTBET.

CopepxarenbHO-MeTOoIMYeCKast TUHUS «YKcia U BBIYMCICHUS» 3aBepiaeT (popMUpOBaHUE HABBIKOB
UCTIONIb30BAaHUsl JICHCTBUTEIBHBIX YHCEN, KOTOpPOE OBUIO HA4YaTO Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Ha ypoBHe cpenHero obuiero odpazoBaHusi 0co00e€ BHUMaHUE yHeseTcsl (OPpMUPOBAHHIO
HABBIKOB PAIlMOHATBHBIX BBIYHUCICHHM, BKIIOYAIONIMX B CE0sl HMCIONB30BAHKUE DPA3IMYHBIX (OpPM 3ammcu
yHuclla, yMEHHE JellaTh MNPUKUIKY, BBIMOIHATH NPUOIMKEHHBIE BBIUMCICHMS, OLIEHUBATh UHUCIIOBBIC
BBIpQXEHHs, pabdoTaTh C MaTeMaTHYeCKMMH KOHCTAaHTaMHU. 3HAKOMbIE OOYy4YarolUMCSi MHOXECTBa
HATypaJbHBIX, IEJIBIX, PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEIl IOMOJIHIIOTCS MHOKECTBOM KOMIIJIEKCHBIX
yucel. B kaxXaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA CBOWCTBEHHBIE €My crenu@uueckue 3agaud U
orepanuu: JEJIEHUEe Halelno, ONEepUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJIBIX YHUCEN, 0COOble CBOMCTBa
palMoHaNbHBIX M HPPALUOHAIBHBIX YHCEN, apu(MeThyecKue olepamnuu, a TaKkKe H3BJICUCHHUE KOpPHA
HATypaJbHON CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX 4yucels. biaromaps mociaenoBarebHOMY paclIupPEHHUIO
KpyTa UCIOJIb3YEMBIX YHMCEJI U 3HAKOMCTBY C BO3MOYKHOCTSIMU MX NPUMEHEHHMS ISl PELUEHUs PAa3IM4YHbIX
3amad (OpMHUPYETCs MPEACTABICHUE O €AMHCTBE MATEMATHUKH KaK HAYKH M €€ POJIH B IIOCTPOSHUM MOJICIICH
pealbHOTO MHpA, IIUPOKO UCTIOIB3YIOTCS 0000IICHHE U KOHKPETH3AIHS.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pPEAU3yETCs Ha MPOTSHKEHWHU BCEro OOy4YEHUsS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUsA, MOCKOJIbKY B KaxaoMm pasnene [IporpamMmbl mpeaycMOTPEHO pelieHHe
COOTBETCTBYIOIIUX 3ama4. B pesynbrare oOydarommecs OBJIQJICBAOT PA3IMYHBIMA METOJAMHU PEIICHUS
palfoOHaNbHBIX, HPPALMOHAIBHBIX, TMOKa3aTeNbHbIX, JIOTApUOMUYECKUX U  TPUTOHOMETPHUECKUX
ypaBHEHUM, HEPABEHCTB U CHUCTEM, a TAK)Ke 3aJ1a4, CoJiepKalIuX mapaMeTpsl. [lomydeHHbIe yMEHUS IUPOKO
UCTIONB3YIOTCS TIPU UCCIIEOBAaHUH (PYHKIIHUN C TTOMOIIBIO MPOM3BOAHOM, MMPU PEUICHUH MPUKJIAJIHBIX 33/1a4 U
3a/1a4 Ha HaXOXJCHUE HAMOOJBINIUX M HAUMEHBIINUX 3HaueHu (QyHkuuu. J[aHHas comepkaTenbHas JTUHUS
BKIIIOUaeT B cebOsl Takke (OpMUPOBAHHWE YMEHUH BBIMONHATH Pacd€Thl Mo Qopmysiam, Mpeodpa3oBaHUS
palvoOHATBHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKEHUN, COIEPKALTUX
crenieHn U Jnorapudmbl. brarogaps m3ydeHuro anreOpandeckoro MaTepuania MPOUCXOTUT JalbHenIee
pa3BUTHE aJITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS OOyYaromIuXcsi, (OPMHUPYIOTCS HaBBIKU
NENYKTUBHBIX pPACCyKIEHUM, paboThl ¢ CUMBOJBHBIMU (OpMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEU H
3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HepaBEHCTB. Aunredpa mpeziaraer 3((eKTUBHbIE MHCTPYMEHTHI IS
pElIeHUs MPAKTHYECKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HAIJISIIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
S3bIKA HAYKH.

CopepxarenpbHo-MeTOoUYecKass TUHUS «DyHKIUU U TpadUKM» TECHO MEperjeTaeTcs C APYTUMH
JUHUSMHA Y4eOHOTO Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT TOCIEIOBATEIbHOCTh H3YYCHHS
MaTepuana. M3ydeHue CTENeHHOM, MoKa3aTeNbHOH, JorapuMUUECKOl U TPUTOHOMETPUUIECKUX (DYHKIIHHA,
WX CBOMCTB W TpaduKOB, UCMOJIB30BaHNE (DYHKIMM I pEIICHUS 3a/1a4d U3 IPYruX YIEOHBIX MPEIMETOB U
peaNbHOM JKM3HU TECHO CBS3aHO KaK C MAaTeMAaTHMYECKUM aHAIM30M, TaK U C PEUICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu »ToM OoJbllioe BHUMaHUE YAENIsIeTcsl (DOPMUPOBAHUIO YMEHHS BBIpaXaTh (popmyliamu
3aBUCHUMOCTH MEX]y Pa3TUYHBIMU BEIHUNHAMU, HCCIEA0BATh MOyUYeHHBIE (PYHKIIUU, CTPOUTH UX TPaPUKH.
Marepuan 3Toi conep)KaTelbHOW JIMHUM HAICJICH Ha pPa3BUTHE yYMEHUNW W HABBIKOB, IMO3BOJISIONINX
BBIpQXaTh 3aBUCHUMOCTH MEXJy BEIMYMHAMH B pa3IU4HON (opMe: aHaTUTHUYECKOH, Tpaduveckod Hu
cinoBecHoi. Ero m3ydeHume cmocoOCTBYET pa3BUTHUIO aITOPUTMHUYECKOTO MBIIUICHHS, CHOCOOHOCTH K
00001IIEHUI0 U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAIOTUH.

CopepxarenpHas muHus «Hauana MmaTeMaTHuecKOro aHajian3ay» MO3BOJISIET CYIIECTBEHHO PACIIUPUTh
Kpyr KaKk MaTeMaTHYeCKHX, TaK M MPUKIAJAHBIX 3a7ad, JOCTYMHBIX OOy4arolMMCs, TaK KaK y HHX
MOSIBIISIETCS.  BOBMOXKHOCTh CTPOWTH TpadUKU CIOXKHBIX (DYHKIUH, ONpenesis Th WX HauOONbIINEe W
HAUMEHBIIINE 3HAYCHUS, BBIYHCIATH IIOmMAAn GUryp u oOBEMBI TeN, HAXOMUTh CKOPOCTH U YCKOPEHUS



nporieccoB. [laHHas coaepKarenbHas JHHUAS OTKPHIBAET HOBbIE BO3MOYKHOCTH TIOCTPOCHHUSI MATEMAaTHIECKUX
MoJieNiell pealbHbIX CUTYaluid, MO3BOJISIET HaXOIUTh HAWIydlllee pelleHHe B NMPHUKIATHBIX, B TOM YHCIE
COLMAIbHO-9KOHOMHYECKUX, 3a/Ja4ax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-IOTUYECKOTO M KPEaTHBHOT'O MBIIUICHHS, (JOPMUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE M UCKyccTBe. OO0yJarommecs: y3HarT O
BBIJIAIOIINXCSI pe3yIbTaTax, NOTYYEHHBIX B XOJIC Pa3BUTHs MaTEMAaTUKU KaK HayKd, 1 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKast IMHUS «MHOXKECTBA | JIOTUKa» BKJIFOYACT B c€0s DIIEMEHTHI TEOPHU
MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE NPEICTABICHUS NPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH ¥ MpeAjiaraloT Haubojee YHHBEPCATbHBIN S3bIK, 00BETUHSIIOIINI BCE Pa3ieibl
MaTeMaTHKH 1 €€ IPUIOKEHUH, OHH CBSA3BIBAIOT pa3HbIe MATEMAaTHUECKUE TUCIUIIIMHBI U UX MPHJIOKCHHS B
enuHoe 1enoe. [1oaToMy BaKHO JaTh BO3MOKHOCTh 00y4aromieMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHOM MaTeMAaTHKW M WCIOJb30BaTh €r0 JJIsi BBIPAKEHHS CBOMX MBICIEH. [[pyrum BaskHBIM
NPU3HAKOM MaTeMaTHUKW KaK HAyKH CIIEAyeT IPU3HATh CBOMCTBEHHYIO € CTPOrOoCTh OOOCHOBAHHWHA |
ClIeZIOBaHUE ONpPEICNEHHBIM TPaBWIaM MOCTPOCHHMS JIOKAa3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTaMH
MaTeMaTHYECKOM JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHHS 00YUYaIOIIUXCsl, TO3BOJISET UM
CTPOUTH CBOU PACCYXKJICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueObHOM Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO aHAlM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIIMPOBAHMS, KOTOpbIE NPU3BaHbI CIOCOOCTBOBATH (POPMHPOBAHUIO HABBIKOB
MOCTPOCHHS MOJETICH peallbHbIX CUTYAIIM, HCCIEOBAHUS ITHX MOJIENEH ¢ MOMOIIBIO anmapara ajareOpsl u
MaTeMaTHYECKOT0 aHallu3a, WHTEPIpPETAllMd TOJIYYCHHBIX pe3yibTaToB. Takwe 3aJaHus BIUICTCHBI B
KaXJIbI U3 Pa3/IeNoB MPOTrPaMMBbI, TIOCKOJIBKY BECh MaTephall y4eOHOro Kypca IHUPOKO UCIOIB3YETCs IS
pelIeHHs TMPUKIATHBIX 3a1a4. [Ipy perieHun pealbHbIX MPAKTHUYECKHX 3ajad OOydaromimecs pa3BUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCs, HCIOJIB30BATh AHAJIOTHIO,
00001IaTh ¥ KOHKPETU3UPOBaTh MpoOsieMy. JleATenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEILICHHUS
NPUKIAJHBIX 3a]ja4 OpraHU3yeTcs B IPOLIECCe M3YYEHHs BCEX TeM yueOHOro kypca «AmnreOpa v Havaia
MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3yuyenne yuebHOTO Kypca «AnreOpa 1 Hadyaia MaTeMaTHYeCKOTO aHaJIN3a» OTBOAMTCS 272 daca:
B 10 kimacce — 136 vacoB (4 gaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJEIIO).

Copaepxxanue o0yueHus1 10 Y4eOHOMY NpeMeTy
«AJredpa M Ha4YaJIa MATEMaTHYECKOI0 aHAJIM3a. YTuIy0/1eHHbI ypoBeHb» 10 Kiacc

Yuciia 1 BbIYHCICHUSA

Pannonanehpie uyncna. OOBIKHOBEHHbIE M JE€CSITHYHBIE JApoOH, TMPOLEHThI, OECKOHEUYHbIE
nepuojudeckue Apodu. [Ipumenenue 1podel u NpOLEHTOB JUIsl peIlieH s MPUKIAIHBIX 3a/1a4 U3 pa3IMyHbIX
oTpaciel 3HaHUM U peabHOM KU3HHU.

JlelicTBUTENbHBIE Uncia. PannoHanbHble U UppalMoHabHbIE Yncia. ApupMeTHdeckue oneparuu ¢
JNEUCTBUTEIbHBIMUA YHCIIaMd. MoJaynb JeWCTBUTEIBHOTO 4YHCIa W ero cBoictBa. [IpubnmkéHHbIe
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN.

Crenenp ¢ nenbiM nokaszateneM. bunom Heiorona. Mcnonb3oBanue noaxondieil GopMbl 3amucH
JENCTBUTENBHBIX YUCEN JUUIS PELICHUs] IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypalbHON CTENEHH U €ro CBOWCTBA.

Crenens ¢ palMOHaJIbHBIM IIOKA3aTENNEM U €€ CBONCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm ymncna. CoiictBa norapudma. /lecaTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBIE NpeoOpa3oBaHMsA. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUA-CleACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJBI pEIICHUs IeNbIX H JAPOOHO-pallMOHANBHBIX YPaBHEHHH U HEPaBEHCTB.
MHorowieHsl OT OJHOW MepeMeHHOW. JleleHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTtatkoMm. Teopema besy.
Muorounensl ¢ nensivu kodddunnentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BbIpAKEHHM, COIEPIKALIUX CTENEHH U KOPHH.

Uppaumnonansusie ypaBHeHHsl. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATBHBIX YPABHEHHIA.



ITokazarenpHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS ITOKA3aTEIbHBIX YPABHCHUMN.

[IpeoOpa3oBanue BEIpAXEHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEILICHHSI TJOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKECHHIM.
Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

Pemenue cuctem nuHENHBIX ypaBHEHUM. MaTpua cucTeMbl JUHEHHBIX ypaBHEHUN. Onpenennurenb
MaTpuLbl 2X2, €ro TIeOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIICHHE €r0 3HAYCHMs, IPUMEHEHUE
ONpEAEIUTENs UIsl PElIeHNUs CUCTEMbI JIMHEWHBIX ypaBHEHUM. PellleHne npukiIagHbIX 3a/1ad C [OMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHuH. lccienoBaHue IIOCTPOEHHOM MOJENHM C IOMOINBIO MaTpULl H
ONPEAECITUTENEH.

IlocTpoeHre MaTeMaTHYECKUX MOJEIEH PeaIbHOM CUTYallMH C IIOMOIIBIO YPaBHEHUI U HEPaBEHCTB.
[IpumeneHne ypaBHEHMH M HEpPaBEHCTB K pPEIICHHIO MaTeMaTHMYECKMX 3ajad U 3aJad M3 Pa3IudHbIX
obJyacTell HAyKW U PeaIbHOW KU3HH.

DOYyHKUMH U TPaPUKH

@Oynkius, cnocoObl 3ananHus ¢yHkuud. B3aummuo oOpartable (yakiun. Komnosunus QyHKIuUA.
I'padux hynkumm. DnemeHTapHbIe TpeoOpa3zoBaHus rpaduKoB PyHKITUH.

OO6nacte omnpeneneHuss W MHOXKeCTBO 3HaueHuil ¢yHkuuu. Hymu Qynkmun. Ilpomexyrku
3HaKonmocTossHCcTBA. Y&étHple W Heu€rHble ¢yHkuumu. [lepuoamyeckwe ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMM. MakcuMyMbl U MUHUMYMBI QyHKiuu. Haubonbliee 1 HauMeHblee 3HAYCHMS
(YHKIIMHM Ha IPOMEXKYTKE.

JIuneitHast, KBajgpaTHyHas M JApoOHO-IMHEHHass (QyHKIMM. OJIeMeHTapHOe HCCIeJOBaHUE |
MOCTPOEHUE UX rpauKOB.

CrenenHas (QyHKIMs ¢ HaTypajbHBIM U LIeJIbIM NoKa3ateneM. E€ cBoiictBa u rpaguk. CpoiicTa u
rpaduK KOpHS N-0i CTETIEHHN KaK (YHKIIUK 0OpaTHOM CTETIEHN C HaTypaJbHBIM IIOKa3aTeJIeM.

IToka3zarenbHas U jgorapupmuueckas GyHKIMH, UX CBOMcTBa U rpaduku. Mcnonb3oBanue rpadukos
(GYHKIMH 1S peleHnsl ypaBHEHUH.

Tpuronomerpuueckas OKpPY>KHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX (QYHKIUH YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTHM B peEalbHbIX IIpoleccax M sABICHHUX. ['paduku peanbHbIX
3aBUCHMOCTEHN.

Hayana maTreMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHMsl  MOCIeqOBaTeNbHOCTEH. MeTtox  MaTeMaTHuecKou
WHAYKIUA. MOHOTOHHBIE W OrPaHUYEHHBIC  IOCIEAOBATENBHOCTH.  McTOpHs ~ BO3HUKHOBEHHMS
MaTeMaTHYeCKOro aHaJIn3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHedHO yObIBaroliasi reoMeTpuyecKas
nporpeccusi. Cymma OeCKOHEYHO  YOBIBalOIIEH TeOMeTpUuYecKoil  mporpeccuu. JIuHelHBI U
SKCIOHEHIMAIBHBIA pocT. Yucno e. dopMmyina CIOXKHBIX HMPOLEHTOB. lcrmosb3oBaHue mporpeccuu uist
pEILIEHNUs PEATBbHBIX 3a7ja4 IPUKIIAJHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM U UX cBoHcTBa. Touku pa3pbiBa. ACUMNTOTH TpaduKOB (YHKIUH.
CpoiicTBa (hyHKIMI HENpPEphIBHBIX HA OTpe3Ke. MeTo] MHTEPBAJIOB Ul pelleHus HepaBeHCTB. [Ipumenenue
CBOMCTB HENIPEPHIBHBIX (PYHKIIMM JJIsl peIeHUs 3a/1a4.

IlepBast 1 BrOopas mpousBojaHble (yHKUMU. OmnpeneneHne, TeOMETPUUECKU U (PU3HMUECKUI CMBICI
IIPOU3BOJHON. YpaBHEHHE KacaTelbHOM K TpaduKy QyHKIIUH.

IIpousBonHbie sneMeHTapHbIX (yHKIMA. [Ipom3BomHas CyMMBbI, NpPOM3BEAEHUS, YACTHOTO H
KOMIO3UINH (PYHKINH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOmepalMy HaJ MHOXECTBAaMM W HMX CcBoiicTBa. Jluarpammsel Ditnepa—Benna.
[IprMeHeHne TeOPETUKO-MHOXKECTBEHHOTO anmnapara JjIsi ONUCAHUS PEabHBIX MPOLECCOB U SIBIICHUH, MPU
peIlIeHnH 337249 U3 IPYTUX y4EOHBIX MMPEIMETOB.

Ompenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOTO OO0BEKTa, CIEACTBHE, JOKA3aTebCTBO,
PAaBHOCWIBHBIE YPABHEHHS.



Copaepxanue 00yueHHsI IO Y4eOHOMY IpeAMeTy
«AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN3a. YTIIy0JeHHbIH YypoBeHb» 11 kiace

Yucsia v BbIYUCTICHUA

Harypanbnble u nensie yucna. [IpumeHeHne npu3HAKOB ACIMMOCTH IIEJIBIX YHUCEN, HAWOOJIbIINN
obmuii gemurens (manee — HOJl) n Hammenbmee obmiee kparHoe (nanee — HOK), ocratkoB mo monysio,
anroputma EBkinaa i penieHus 3aj1a4 B 1EeNbIX YhCiiax.

KommekcHple umcna. AnreOpanueckas W TpUTOHOMETpUuecKkass (OpMbI 3alUCH KOMILIEKCHOTO
gucna. ApudMeTnueckrue omnepandd ¢ KOMIUICKCHBIMH 4duciaMu. M300pakeHue KOMIUICKCHBIX YHCeNT Ha
KoOopAauHaTHOU 1uiockocTu. @opmyna MyaBpa. KopHu n-oii cTeneHu u3 KOMILIEKCHOTo uncia. [Ipumenenue
KOMIUICKCHBIX YHCEI JUIS PEIIeHUs (PU3MUECKUX ¥ TEOMETPHUYSCKUX 3a7ad.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema M COBOKYIIHOCTh YPaBHEHHW M HEPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBbI-
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN C MOMOULIBI0 TPUTOHOMETPUUYECKOU OKPY>KHOCTH.
Peuienne TpuroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS IOKA3aTEIbHBIX U JIOrapu(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJIbl PEIIEHUS CHCTEM U COBOKYIHOCTEH palMOHalIbHBIX, HWPPALMOHAIbHBIX,
MOKA3aTeNbHBIX U JOTapu(MUUECKUX YPABHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHu.

[IpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/lad U 3a7ad M3
Pa3IMYHbBIX 00JaCTE HAyKU U pealIbHOM JKU3HU, MHTEPIIPETALMS TOIYY€HHBIX PE3YJIbTaTOB.

DyHKIUH U rpaGuKu

I'paduk kommosunuu Qynkumii. ['eomerpuyeckue o00pa3bl ypaBHEHHMH U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNU, UX CBONCTBA U rPaUKH.

I'padnueckue MeTonpl pelieHns ypaBHEHUI 1 HepaBeHCTB. [ paduueckue MeToabl pelieHns 3aad C
rapaMeTpamH.

Ucnons3zoBanne rpagukoB (yHKIMA 71 HCCIEIOBAHUS IPOIIECCOB U 3aBUCHUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPH PEIICHUU 3a]1a4 U3 IPYTHX YU4eOHBIX MPEAMETOB U peaTbHON KU3HU.

Havajna maTeMaTH4eCKOro aHaJmu3a

[IpumeneHne mNpPOM3BOAHON K HCCIENOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeTIpephIBHOM (PYHKIIUM Ha OTpe3Ke.

[IpuMeHeHne MPOU3BOJHON Ul HAXOXKIACHUS HAWIY4IIETO PELICHHs B NMPUKIAJHBIX 3aJadax, Ui
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro (GopMyIoi Win rpapuKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MNepBooOpa3HbIX. IlepBooOpa3Hble 31€MEHTApHBIX (DYHKIUH.
[TpaBuina HaX0XXIEHUS IEPBOOOPA3HBIX.

WNHuterpan. I'eoMeTpudecKnid CMBICI HWHTErpaja. BpIYKCIIeHHE ONpeNenéHHOro HMHTEerpaiga Io
dopmyne Herorona-Jleitbnuia.

[IpumeneHune uHTErpana A HAXOXKACHUS IJIOLAAeH MIOCKUX (GUryp u 00bEMOB IreOMETPUUYECKUX
Tell.

[Ipumeps! pemennii quddepeHIHaNbHbIX ypaBHEHUNH. MaTemMaTnyeckoe MOAENUPOBAaHNE PEATbHBIX
IPOIIECCOB € TOMOIIBIO AU PepeHInaNIbHBIX YpaBHEHUH.



IlnanupyemMblie pe3yabTaThl 0CBOCHUSA Y4eOHOI0 Kypca «AJjiredpa M Ha4ajaa MaTeMaTH4eCKOro
a”Haau3a» (yriy0JieHHbIH YPOBEeHb) HA YPOBHE CpeiHero oomero o0pa3oBaHus

JINYHOCTHBIE pe3yabTaThl

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh I'PAXKTAHCKON MO3ULIUHU 00YYaIOLIErocs Kak akTUBHOTO M OTBETCTBEHHOI'O YJICHA
poccuiickoro oO0IIecTBa, MPEACTABICHHE O MAaTeMaTHYeCKHMX OCHOBAX (DYHKIIMOHUPOBAHHS DPA3TUYHBIX
CTPYKTYp, SIBJIEHUH, Hpouenyp TIpaxaaHcKkoro oOmiecTBa (BbIOOpBI, OHNPOCHI M JAPYroe), yMEHHue
B3aMMO/ICHICTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIUTAHUA:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKJAHCKOH WACHTUYHOCTH, YBAXEHHA K NPOIUIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, [ICHHOCTHOE OTHOLIEHHE K JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB
U POCCHMCKOM MaTEMaTUYECKOM IIKOJIBI, UCIIOJIB30BAHUE ITUX JOCTUKEHUHN B IPYIrUX HayKaX, TEXHOJIOTUX,
cdepax IKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHME [JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapojaa, cGOPMHPOBAHHOCTh HPABCTBEHHOIO
CO3HAaHMS, HTHYECKOTO IOBEACHUS, CBS3aHHOIO C IMPAKTUYECKMM IPUMEHEHUEM JOCTHKEHUN HAyKu U
JESTENIbHOCTBIO YYEHOI0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy1yILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYAas JCTETHMKY MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajlay, pelIeHUuH, pacCcyXIeHHH, BOCIPUUMUUBOCTD K MAaTEMAaTUYECKUM acCHeKTaM pa3iIMyYHbIX
BUJIOB UCKYCCTBA;

5) ¢pu3HUeCcKOro BOCIUTAHUS:

c(OPMHPOBAHHOCT, YMEHHUS TNPHUMEHATh MaTeMaTH4YecKHe 3HaHUS B MHTEpecax 3J0POBOTO U
Oe3omacHOro obpasza HM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pOBBIO (310pOBOE NHUTaHUE,
cOaNaHCUPOBAHHBIM PEXHUM 3aHATHM M OTAbIXA, peryispHas (u3nyeckas aKTUBHOCTH), (puU3Mueckoe
COBEPUICHCTBOBAHUE IIPH 3aHATHUSIX CIIOPTUBHO-03JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHME LIEHHOCTH TPYIOJIOOMs, HHTEpec K pa3Iu4HbIM chepam
po(hecCHOHATILHON /EATEIbHOCTH, CBSI3aHHBIM C MaT€MaTUKOW U €€ MPUJIOKEHUSIMU, YMEHHUE COBEpILATh
0CO3HaHHBII BbIOOp Oyaymiel mpodeccun U peaar3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IUIaHbl, TOTOBHOCTb
U CHOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa30BaHMIO M CaMOOOpPa30BAHMIO Ha MPOTSKEHUM BCEW >KHU3HH,
TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B PEIICHUN IPAKTUYECKUX 3a7ja4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh 3KOJOIMUYECKOW KYJIbTYPBHI, MOHMMAHUE BIUSHHS COLMATBHO-3KOHOMUYECKHUX
IPOLECCOB HA COCTOSHME MPHUPOJAHONM U COLMAIBHOW Cpelbl, OCO3HaHHE TIJ00aJbHOTO Xapakrepa
9KOJIOTHYECKUX MpoOsIeM, OpUEHTAIlMsl Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM JJI pelleHHs 3a/ad B
o0yacTu OKpyXarolle cpenbl, MJIaHUPOBAHUE IMOCTYNKOB M OLIEHKHM MX BO3MOMKHBIX MOCIEACTBUN IS
OKpYXKaroIllel Cpeibl;

8) IeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON NPAaKTUKHU, TOHUMAaHUE MaTeMaTH4YeCKOM HayKu Kak cepbl 4eJOBEUECKOH NeATeIbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHsI LIMBUIM3ALMU, OBJIAJECHUE SI3bIKOM MaTEeMaTHKU U
MaTeMaTU4eCcKOll KyJIbTYypOoW KaK CpeICTBOM IIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCIIEIOBATEILCKYIO AESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

MeTanpeamMeTrHblie pe3yabTaThl

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble JJjornueckue AeMcTBUA:

BBIABIIATH U xapaKTepnsoBaTL CyHIeCTBeHHI)Ie HpI/IBHaKI/I MATEMATUYCCKUX O6T)CKTOB, HOHSITI/II71,
OTHONIICHUN MEXIy TMOHATUAMHU, (HOPMYIHUPOBATH OMpPEIEICHUS MOHSATHI, YCTAaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJIacCU(UKAIMU, OCHOBAHHMS JIJIs 00OOIICHNS ¥ CpaBHEHUS, KpUTEPHUH MMPOBOAMMOTO aHAIIN3a;



BOCIIPUHUMATh,  (QOPMYJIUPOBaTH H  NPEOOpa3OBBIBATh  CYXKICHHS:  YTBEpAHUTCIbHBIE H
OTpUIATENIbHbIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOpEYHs B (akTax, JaHHBIX,
HAOIIO/ICHUSX U YTBEPKACHUSX, PEJIaraTh KPUTEPHUH TSI BRISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA;

JenaTh BBIBOJBI C  KCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W  WHAYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTh CAaMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHHN (TIpsSMBbIE W OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, NPHUBOIUTH NPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC CYXJICHUS M BBIBOJIBI;

BEIOMpATh CIOCOO pemieHuss y4eOHOM 3amaun (CpaBHHMBATh HECKOJBKO BApUAaHTOB pEICHUS,
BBIOMPATh HANOOJIEE TOIXOASIIHIA C Y4ETOM CAMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKue 1elCTBUA:

WCIIOJIB30BATh BOMPOCH! KaK UCCIICAOBATEILCKUN HHCTPYMEHT MO3HAHUS, (POPMYIMPOBATH BOTIPOCHI,
dukcHupyromye MpoTUBOpPEeUne, MpooIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, ()OPMHUPOBATH TUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

MPOBOJNTHh CAMOCTOSTEIHHO CIIAHUPOBAHHBIA AKCIIEPUMEHT, HWCCIICOBAHHUE [0 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJICHHS, TIPOILECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH,

CaMOCTOSITENILHO  (hOopMyHpoBaThH OOOOIICHHWS W BBIBOJABI IO pe3yjIbTaTaM IPOBEIEHHOTO
HAOJIFO/ICHUS, HCCIICJOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh TOJYYCHHBIX pE3yJIbTaTOB, BBIBOJIOB H
0000111eHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BHTHE TPOIECCA, & TAKKE BBIIBUTATH NPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH Ne(DUINUTHI HMHOOPMAIIMH, JAHHBIX, HEOOXOIMMBIX JIUIS OTBETA HA BOMPOC W JUIS PEIICHHS
3aJ1a4u;

BEIOMpaTh MHGOPMAIUIO U3 UCTOYHHUKOB Pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATH3UPOBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO PA3IHYHBIX BHJIOB U (POPM IPEICTABICHHUSI,

CTPYKTYypUpOBaTh HWH(OpPMALHMIO, TMPEACTABIATh €€ B pa3IHYHBIX (OpMax, WILIIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH TTO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.]'H/IpOBaTB CYKACHUA B COOTBCTCTBHU C YCIOBUAMU M LEIAMH O6HICHI/I$[,
ACHO, TOYHO, I'PaMOTHO BBbIpaXaTb CBOKO TOYKY 3pPEHHMS B YCTHBIX M IHMCbMEHHBIX TEKCTaxX, JaBaThb
MIOSICHEHUS 10 X0y PELIEHUS 3a/1a4i, KOMMEHTHUPOBATh MIOJyYECHHBIN PE3yJIbTAT;

B X0Jle 00CYXKJEHHUs 3a/1aBaTh BONPOCHI MO CYILECTBY 00CYXIaeMOll TeMbl, TPOOIEMbI, perraeMoil
3ala4yM, BbICKA3bIBATh UACH, HAICIICHHBIC HA ITOUCK PCIICHHA, COIMOCTABIIATE CBOU CYXKACHUA C CYKACHUAMU
JPYTUX Y4YacTHHUKOB JMaNora, OOHapyXHBaTh pPa3IU4YMe M CXOACTBO IMO3UIMHA, B KOPPEKTHOU ¢opme
(bopMyIUpOBaTh pa3HOIIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh  PE3yJAbTaThl  pPELICHMS  3aJadyd, OJKCIEPUMEHTa, HCCIECJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIEHHS C Y4YETOM 3ajad Mpe3eHTallMd M OCOOEHHOCTEH
ayJIUTOpHUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

COCTABIIATH IUJIaH, aJTOPUTM DPELICHHUs 3a/1a4yM, BHIOMpATh CIIOCO0 pElIeHHsS C yYETOM HMEIOIIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BApUAHTHI PEHICHUN C
y4€TOM HOBOM HH(pOpMaIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJaJIeTh HaBBIKAMHU II03HABATEJIIbHOM peduIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHH H
MBICTTUTENIbHBIX IPOLECCOB, UX PE3YyIbTATOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca
U pe3yJIbTaTa PEeIICHUs] MaTEMaTUYECKOM 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUH 33Ja4l, BHOCUTh KOPPEKTHUBBI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBIABICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YNbTaTa LEIH M YCIOBHUSM, OOBSCHATH NMPUYMHBI JOCTYDKCHHS HIIH
HEJIOCTIDKCHHUS Pe3yIbTaTOB JICSTEIbHOCTH, HAXOJUTh OUIMOKY, TaBaTh OLCHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTh:

MOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M MHIMBUIYAJIBbHON PaOOTHl MPU PELICHUH
y4eOHBIX 3a1a4, NPUHAMATH II€JIb COBMECTHOW IESTENbHOCTH, IUIAHWPOBATh OPraHM3aI[MI0 COBMECTHON
paboThI, pactipeieNsiTh BUIBI padOT, TOTOBAPUBATHCS, 0OOCYKIATh MPOIIECC U Pe3ylbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (popmax paboTsl (00Cyk1eHuss, 0OMEH MHEHUH, «MO3TOBbIE IITYPMBD» H
MHBIC), BBIIIOJIHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHUS C JIPYTUMH YJICHAMH KOMaH/IBI,
OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM y4aCTHHKAMHU
B3aUMO/ICHCTBUSI.

IIpenmeTHbIe pe3yibTAaTbl OCBOCHUS Y4eOHOI0 Kypca
«AJare0pa u HayaJla MaTeMaTHYeCKoro anajan3a» B 10 kiacce

K konmy o6yuenus B 10 kiaacce 00y4aromuiics MoIyduT ClAEIYIONUE MIPEIMETHBIE PE3yIbTATHI 1O
OTJEJIbHBIM TeMaM pabodel IporpaMMbl yueOHOTo Kypca «Anredpa 1 Hadyajga MaTeMAaTHYECKOT0 aHaIU3ay:

Ymnca v BbIYUCIEHUSA:

cBOOOJHO OMNEpPUPOBaATh MOHATHUSAMHU: PAIMOHATIBLHOE 4YHCIO, OECKOHEYHAasl MepHoanydeckas Apoob,
MPOLICHTHI, WPPALMOHATBLHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX W JEHCTBUTENBHBIX YHCET, MOJYJIb
NEHCTBUTENHLHOTO YNCIIa;

MIPUMEHATH APOOH U MPOICHTHI IJIsl PEUICHUs MPUKIIAIHBIX 33]1a4 U3 PA3IMUHBIX OTpacieil 3HaHUHN U
peaabHOU KU3HU;

MPUMEHATh MPUOTMKEHHBIC BBIUMCICHUS, MPABUIIA OKPYIJICHUS, TPUKUIKY U OLIEHKY pe3yJibTara
BBIYMCIICHHI;

CBOOOJIHO ONEPUPOBATH MOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTesieM, MCIO0JIb30BaTh MOJIXOISIILYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCET TS PEeHICHHs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: apU(PMETUUECKUN KOPEHb HAaTYPaJbHON CTEIIECHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: JIOTapU(M YUCIIA, TECATUYHBIC U HATYpaJIbHBIE JTOTapU(MBI;

cBOOO/IHO ONEPUPOBAThH MOHATUSMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apryMEHTAa;

OTIEpUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC ¥ apKTAaHT€HC YHUCIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, pPaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh Pa3IMYHbIE METO/bl PEIICHUS PALUOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX YpaBHEHHUH,
INPUMEHSTh METOJI UHTEPBAJIOB JUIsl pEIICHNsI HEPaBEHCTB;

CBOOOJHO OIEpPHUPOBATH MOHATHUSAMM: MHOTOWIEH OT OJHON MEePEeMEHHOW, MHOTOWIEH C IENIbIMU
KO3 uIMeHTaMH, KOPHH MHOTIOWIEHA, NMPUMEHATH JI€JIeHHME MHOTO4YWIeHa Ha MHOTOYJIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera i pemenus 3anad;

CcBOOOJHO ONEpUPOBATh TMOHATUSAMHU: CHCTEMa JMHEHHBIX ypaBHEHHI, MaTpulla, ONpeAeTuTeNlb
MaTpulbl 2 X2 W ero TreoOMeTPUYECKHH CMBICI, MCIIOJNB30BaTh CBOMCTBA oOmpeAenuTens 2 X2 aus
BBIUMCJICHHUS] €r0 3HA4YeHHs, MPUMEHSATh OMNPENENUTENH [Js PELIEHUS CUCTEeMbl JUHEHHBIX ypaBHEHH,
MOJIEJIMPOBaTh pEAIbHbIE CHUTyallud C TIIOMOIIBIO CHCTEMBl JIMHEMHBIX YpaBHEHHWI, HCCIEA0BATh
MOCTPOEHHBIE MOJIEIU C TIOMOIIbIO MAaTPHIL U OTIpeAeTUTENEH, MHTEPIPETUPOBATD MOJIyYEHHBIN pe3ynbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs IPe0Opa30BaHUs BEIpaKEHU,

BBINIOJIHATE TNPeoOpa3oBaHMsl YHCIOBBIX BBIPRKEHUN, COAEpXKAIIUX CTENEHH C palrdOHAIbHBIM
MIOKa3aTeNeM;

UCII0JIb30BaTh CBOMCTBaA Jorapu(mMoB Jyist MpeoOpa3oBaHusl JOTapu(PMUUECKUX BbIpAKEHHUI;

CBOOOJHO OIEpPUPOBATH TMOHATHSAMU: HUpPpalMOHAIbHBIE, MOKa3aTeJdbHbIE U JOrapu(MHUyecKue
YpaBHEHHUS, HAXOAUTh UX PEUICHHS C MOMOIIBI0 PaBHOCUJIBHBIX MEPEXOJ0B MU OCYILECTBISAS IMPOBEPKY
KOpHEN;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpHYECKHE (OpMYJIbl JUIsl MpeoOpa3oBaHusl TPUTOHOMETPHUYECKUX
BBIPAKCHMUI;



CBOOOJHO OTIEPUPOBATH IMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NMPUMEHSTh HEOOXOIMMBIC
(bopMyITBI TSI pEIICHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHUX ypaBHEHUMH;

MOJICIMPOBATh pEajbHBIC CUTYAllMH Ha S3bIKE aireOpbl, COCTABJATH BBIPAKCHHS, YpaBHEHUS,
HEPAaBEHCTBA IO YCIOBUIO 3a/layM, HCCIENO0BAaTh MOCTPOCHHBIE MOJIENHM C HCIIOJB30BAHMEM arapara
anreopswl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: (QYHKIUS, CHOCOOBI 3afaHus (YHKIMH, B3aMMHO OOpaTHBIC
byHKIMHA, KOMIO3UIUs PYHKIUH, TpaduK QYHKIMH, BBITOTHAT dJIEMEHTAapHBIE TpeoOpa3oBaHus rpad)uKoB
GyHKIH;

CBOOOJTHO OTICpPUPOBATh MOHATHIMHU: 00JIACTh ONPEACICHHUS U MHOXKECTBO 3HAUCHHUH (QYHKIIUH, HYJIN
(GyHKLINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONEPUPOBATH MOHATHAMHU: YETHBIE W HEYETHBIC (DYHKIMH, MEpUOAWYEecKHe (DYHKIHH,
IPOMEXYTKH MOHOTOHHOCTH (DYHKIMHU, MAKCUMYMbl I MUHUMYMBI (QYHKIIMH, HAaHOOJIbIIeEe M HaAUMEHbIIIEE
3Ha4YeHUE (YHKIIUU HA TIPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTETEHHast (YHKIHS C HATYpaJbHBIM M LEJNBIM MOKa3aTeseM,
rpaduK cTerneHHOW (YHKIMM C HATYpaIbHBIM U IENBIM IOKa3aTesieM, rpaduK KOpPHS N-Od CTENEHU Kak
(GyHKIMU OOpaTHOM CTENCHH C HATYypaJIbHBIM TIOKa3aTelIeM;

ONEpPUPOBATH TMOHATUSAMH: JIMHEHHAs, KBaJpaTW4YHAs W JAPOOHO-IHMHEHHAas (YHKUIWHU, BBITOJIHSATH
2JIEMEHTAPHOE MCCIICIOBAHNE M IOCTPOCHHUE UX IPaAUKOB;

CBOOOJHO OTIEpPHPOBATH MOHATHIMHU: MOKa3aTeiabHas U Jorapudmudeckas QyHKIMH, NX CBOWCTBA U
rpaduKu, UCIIOJIB30BATh UX IPAGUKH JUISl PEIICHHS YPAaBHCHHIA;

CBOOOJHO  OMNEpUPOBaTH  IMOHATUSAMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTb,  ONpEACICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIIOBOTO apryMEHTa;

MCTOJIB30BaTh rpaduku (QYHKIUA A7 MCCIEOBAaHUS IMPOIECCOB M 3aBHCUMOCTEH MpPHU pEIICHUH
3aa4 U3 JAPYruxX y4eOHBIX MPEJAMETOB U PEaTbHOM JKU3HH, BBIpAXKaTh (HOPMYIAMU 3aBUCUMOCTH MEXIY
BEJIINYMHAMU;

Hayana MmaTeMaTH4eCKOro aHA/IN3a:

CBOOOJHO ONEpPUPOBATH NOHATUAMM: apuU(pMeTHUecKas U reoMeTpudeckas nporpeccusi, 6€CKOHEYHO
yObIBaroasi reoMeTpuyecKas Mporpeccus, JUHEWHbI M 3KCHOHEHUUANbHBIA POCT, (opMysa CIOKHBIX
IIPOLIEHTOB, UMETH MPEJCTABIEHNE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUH JIJISl pELIEHMsI pealIbHBIX 3a]1a4 IPUKJIaHOTO XapaKTepa;

CBOOOTHO OIIepUpOBATH MOHITHSMMU: [IOCJIE0BATEIBHOCTB, COCcO0BI 3a/1aHus
MOCJIEI0BATENbHOCTEN, MOHOTOHHBIE W OrpPaHUYEHHBbIE MOCIEAOBATEIbHOCTH, TMOHUMATh OCHOBBI
3apOXKIEHUS] MATEeMaTUYECKOI0 aHaJIN3a KaK aHajau3a OECKOHEYHO MaJblX;

CcBOOOJHO OIEpPUPOBATh MOHATUSMU: HEMpPEpbIBHbIE (DYHKIINU, TOUKU pa3pbiBa rpaduka (QyHKIUH,
aCUMIITOTHI rpaduka GyHKINY;

cBOOO/JIHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpepbIBHAs Ha OTpPEe3Ke, NPUMEHSATh CBOWCTBA
HENpepbIBHBIX (DYHKIMNA JJIS pelIeHus 3a/1a4;

cBOOOZIHO OmNepUpoBaTh MOHATHUSMHU: TepBas M BTOpas MPOU3BOAHbIE (DYHKIMHU, KacaTelbHas K
rpaduxy GyHKINU;

BBIUUCIISATH NMPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YaCTHOTO W KOMIIO3MLIMU JABYX (DYHKUMH, 3HATH
IPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUH;

HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM [T pEIIeHUs 3a/1a4.

MHo:kecTBa M JIOTHKA:

CBOOO/IHO OMEPUPOBATH MOHATHUSMU: MHOKECTBO, OTIEPAIlUU HaJl MHOKECTBAMU;

HUCIIOJIB30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ annapaT JJIsT OITUCAHUA peam,HHx HpOHeCCOB 158 ﬂBJ’ICHI/IfI,
IIPU PEIICHUH 337249 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJITHO OMEpPUPOBATH TMOHSATHUSAMH: OIPEICICHUE, TEOpEMa, ypaBHEHHE-CIICJICTBUE, CBOWCTBO
MaTeMaTHYECKOTO O0BEKTA, I0KA3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHHS i HEPABEHCTBA.



IIpenmeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOI0 Kypca
«AJnredpa u HayaJIa MaTeMaTH4YeCKOro aHajau3a» B 11 kiacce

K xonmy oOyuenus B 11 kjacce oOyJaromuiics MOJIy4YUT CIAEAYIONUE MPEeIMETHbIE PE3yJbTaThl 10
OTJEeNBHBIM TEMaM paboueld mporpaMMbl YUeOHOTO Kypca «Anredpa v Havyaja MaTeMaTHIeCKOTO aHAIHN3ay:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh IMOHATUSAMHU: HATypaJlbHOE M LEJIOE YHUCIIO, MHOYKECTBA HATypallbHBIX U
LEJIbIX YMCEJl, UCII0JIb30BaTh Npu3Haku aenuMocTH uensix uucen, HOJ u HOK HaTypanbHbIX yucen Juist
peleHus 3a1a4, IpUMEHATh anroput™ EBkinna;

CBOOOZIHO OIEPUPOBaTh IOHATHEM OCTAaTKa IO MOAYJIO, 3alMChIBaTh HaTypaJlbHbIE YHUCIIa B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS,

CBOOOZIHO OINEpPUPOBATh IOHATHUAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
IPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B anreOpandeckodl M TPUTOHOMETPUUYECKOW (opme, BBITOIHATH
apu(dMeTHUECKUE OTepally ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBO6OILHO ONCpHUpOBaTh IMNOHATUAMU: HPPALNUOHAIBHBIC, II0KAa3aTCIbHBIC U JIOI‘apI/I(l)MI/ILIGCKI/IC
HEPaBEHCTBA, HAXOJIUTh UX PELICHUS C TOMOIIbIO PABHOCHIBHBIX IIEPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEH MpU PEIICHHUH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

cBOOOJIHO OMNEpPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATH HEOOXOAUMBIE
(1)OpMYJII)I AJIg PCIICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX HCPABCHCTB,

CcBOOOJHO OMEpUpPOBATh MOHSITUSAMH: CUCTEMAa U COBOKYNHOCTh YpaBHEHHUH U HEPAaBEHCTB,
PAaBHOCHUJIBHBIC CHUCTEMBI W CHUCTCMBLI-CICACTBUA, HAXOAWUTb PCHICHUA CUCTEMbBI H COBOKYHHOCTefI
paloHaIbHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U IOTapU(PMUUYECKIX YPaBHEHUN 1 HEPABEHCTB;

peuaTtb palOHAaJIbHBIC, HppauOHAJILHEIC, IIOKa3aTCJIbHBIC, norapmbMqucxne u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJINA U NTapaMeTpBbL;

MPUMEHSTh Tpa@UuecKue METOJbl JUIsl pElIeHHs YpaBHEHHWH W HEPaBEHCTB, a TaKXKe 3aJay C
napameTpamu;

MOACIIMPOBATE PCAJBHBIC CUTyallUM Ha A3BIKC anre6pLI, COCTAaBJIATHL BBIPAKCHUA, YPABHCHUA,
HEPABEHCTBA U UX CHCTEMBI [0 YCIOBHIO 3aJa4M, UCCIIEI0BATh MOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM
anmnapara ajnreOpbl, UHTEPIIPETUPOBATH MOJTYYEHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'paUKW KOMIO3MLIMHU (PYHKIHMH C MOMOIIBIO 3JI€MEHTAPHOIO HCCIIEIOBAHUS U CBOMCTB
KOMIIO3UINH JIBYX (DYHKIIM;

CTPOUTH TeOMeTpUYEeCcKre 00pa3bl YpaBHEHUH U HEPABEHCTB HAa KOOPJMHATHON MIOCKOCTH;

CcBOOO/IHO ONIEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHATHh PYHKIMM JUI1 MOJICTUPOBAHMS U MCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana MmaTeMaTH4ecKOro aHaIn3a:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCIe10BaHus QYHKIIMH HA MOHOTOHHOCTh M 3KCTPEMYMBI;

HaXO/AUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJHYIO JUIsI HAXOXKJIEHUS HAMJTyYIero pelieHusl B MPUKIAIHBIX, B TOM UYHCIe
COLIMAJIbHO-DKOHOMMUECKUX, 3aJadax, U1 OIpPENEICHMs] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOIO
dbopmyioit uiu rpaguKom;

CBOOOJHO OIEpUpPOBATh MOHATHSAMM: IEpPBOOOpa3HAasA, OIpPENeIEHHBI HMHTErpay, HaXOIUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX QYHKIHMI U BBIYUCIATH UHTErpai o popmyne Heiorona-JleloHua;

HaXO/UTh IUIOLIA/IU TNIOCKUX GUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTErpaa;

UMETh TPEJCTaBI€HHE O MaTeMaTH4YeCKOM MOJIEIMPOBAaHMM HAa MpPUMEpPE COCTaBJICHUS
Qg depeHIMaIbHbIX YpaBHEHUH];

pelaTh IpUKIaJHbIe 3a7]aud, B TOM YMCIIE COLMATbHO-3KOHOMHUYECKOTO U (PU3MUECKOro Xapakrepa,
CpEICTBAaMHU MaTEMAaTUYECKOT0 aHAIN3A.






TemaTnueckoe miianuposanue 10 kiaace

Ne KoJsmn4yecTBo 4yacoB JaekTpoHHbIe (HU(pPOBHIE)
n/m HaumenoBanue pasiesioB ¥ TeM NPOrpaMMbl Bcero | KonrpoJubHbie IIpakTuyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 MHuoskecTBO JeHCTBUTEIBHEIX Yucell. MHorowieHsl. PannoHaabnbHbBIE 24 1
ypaBHEHHU U HepaBeHCTBA. CHCTEMbl TMHEHHBIX YpaBHEHUN

2 Oynknuu 1 rpadukn. CreneHHas GyHKIUS C HETbIM MMoKa3aTeaeM 12 1
3 Apudmernueckuii KOpeHb n-oii crenenu. MppannoHanbHble ypaBHEHHS 15 1
4 ITokazatenpHas ¢hyakuus. [lokazaTreabHble ypaBHEHUS 10 1
S) Jlorapudmmueckas Gynkius. Jlorapupmuaeckie ypaBHEHHS 18 1
6 TpuronomeTpruyeckue BRIPAKEHUS U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1
8 Henpepeieasie pynknuu. [IponsBognas 20 1
9 IToBTOpEHME, 0000IIEHUE, CHCTEMAaTHU3allHsl 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

TemaTnueckoe njaanuposanue 11 kaacc

Ne KosmnuecTBo yacos DJIeKTpoHHbIe (LM (poBbIE)
n/m HaunmenoBanue pa3iesioB U TeM NPOrpaMmbl Bcero | KonTpoJsbHbIE IIpakTuyeckue o0pa3oBaTe/bHbIE PeCypPChI
padoThl padoThI
1 HccnenoBanue QyHKIMHI ¢ TOMOILIbIO TPOU3BOJHOM 22 1
2 ITepBooOpasHas 1 HHTErpaj 12 1
3 I'paduku TpuroHoMeTpuueckux GyHkui. TpuronomeTpuyeckue 14 1
HEpaBEHCTBA
4 WppanmonanbHble, MoKa3aTeNbHbBIE U JOrapu(pMHUUEcKrie HEPaBEHCTBA 24 1
5 KoMIuiekcHele yncia 10 1
6 HarypanbHpie u 1iensie gucia 10 1
7 Cucremsl pallMOHaIbHBIX, UPPALMOHAIBHBIX IOKA3aTENIbHbBIX U 12 1
JOTapu(PMUIECKUX YPaBHECHUN
8 3asaum ¢ napaMeTpamu 16 1
9 IToBTOpeHMe, 06001IeHNE, CCTeMaTH3allvsl 3HAHUN 16 2
OBHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 136 10 0




IToypo4Hoe niiaHupoBaHHe 0 ajredpe U HaYaJa MaTeMaTH4ecKoro anajausa B 10 kiacce

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kownrp.
padoThI

IIpakr.
padoThI

JJIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE

pecypcehbl

MHOXecCTBO, onepanuu Haqg
MHO>KECTBAMU U UX CBOICTBA

1

N

Huarpammbl Diinepa-Benna

IIpumeHeHune TEOPETUKO-
MHO>KECTBEHHOIO amrapara Uil pelIeHUs
3a1a4

Parmonansasie yncina. OOBIKHOBEHHEIE U
JIECATUYHEIE Ipoow, MIPOIEHTHI,
OCCKOHEUYHBIC MTEPUOIUUCCKHUE TPOOH

Parnnonanbusie yncna. OOBIKHOBEHHEIE U
IIECITUYHBIE Ipoow, MIPOIICHTHI,
0OECKOHEUHBIC IEPUOTUIECKUE IPOOH

[Ipumenenue ApoOEl M TPOLIEHTOB IS
penieHus MPUKIAIHBIX 33124

[Ipumenenue ApoOEl M TPOLIEHTOB IS
penieHus MPUKIIAIHBIX 337124

JleicTBuTenbHbIE 4ucia. PanuoHanbHbBIC
Y ppalMoHaJIbHbIC YnCTia

Apudpmernueckue OIlepannuu c
JIeMCTBUTEIILHBIMU YHCIIAMU

10

Mopynp NEUCTBUTENBHOIO YHMCIIA U €TI0
CBOMCTBA

11

[TpuOnm>kEHHbIE BBIYMUCICHUS, IpaBHIIa
OKpYIJICHUS, IPUKUIKA U OLEHKa
pe3yJabpTaTa BEIYMCICHUN

12

OCHOBHBIE METOJIbl PpEHICHUS LEIbIX U
JpOOHO-pPAllMOHAIBHBIX ~ YpaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/Bl PEHICHUS LENbIX U
JpOOHO-pallMOHANIBHBIX ~ YpaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METOJIbl PpEHICHUS LEIbIX U
JpOOHO-pPAllMOHAIBHBIX ~ YpaBHEHUH U
HEPaBEHCTB

15

MHoOrouwieHsl OT OJHOM NIEPEMEHHOM.
[lenenne MHOTOWIEHa Ha MHOTOWIEH C
ocratkoM. Teopema besy

16

MHorouIeHbI c ETBIMU
koddunmentamu. Teopema Buera

17

Pemenne cucrteM TMHENHBIX YpaBHEHUIN

18

Pemenue cucreM JIMHEHHBIX ypaBHEHUN

-

19

Marpuia CHCTEMBI JIMHEMHBIX
ypaBHeHUH. OnpenennuTenb MaTpUIbl 2X2,
€ro TeOMETPUYECKUIM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHMS

20

Onpenenurens  MaTpuibl  2X2,  ero
reOMETPUYECKUI CMBICII U  CBOMCTBA;
BBIYUCIICHHE €r0 3HAUYCHUS

21

[IpumeHeHue onpeaenuTens 1isl peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHU




22

Penienne npukIagHeIX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Penienne npuKIagHeIX 3a4a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponbnast pabora: "PanuonanbHbIC
ypaBHEHUsT U HepaBeHCTBa. CHUCTEMBbI
JIMHENHBIX YpaBHEHUN"

25

OyHKIMS, CnocoObl 3amaHus (DYHKIUU.
B3anmHo oOpaTHbIe byHKIIM.
Kommnozumus QyHKImii

26

I'padux byHKIIHH. DneMeHTapHbIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

O6nactb ompeneiacHuss W MHOXKECTBO
3HaueHni QpyHkmuu. Hymun  dyskmum.
[TpoMeKyTKH 3HaK OCTOSTHCTBA

28

BN 51 HEUYETHBIE byHKIHH.
[lepnomuueckue Qynkiuu. [Tpomexyrku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMbl ¥ MUHUMYMBI (YHKIUH.
HauOonpiiee M HauMeHbllee 3HauYEHUE
(YHKIIMHM HAa IPOMEKYTKE

30

JluneliHasi, KBaJapaTu4yHas U JApOOHO-
JUHeNHas pyHKuuu

31

DnemMeHTapHoe UCCIIe10BaHUe u
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

32

DnemMeHTapHoe UCCIIeI0BaHUE u
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

33

CreneHp c LeabIM ITOKasareneM. buHoM
Hrrotona

34

Crenens ¢ LEIBIM ITOKa3aTeleM. buHOM
HreroTona

35

CrenenHass (QyHKUMS C HaTypajJbHbIM U
LHeJILIM IIoKa3aTeneM. EE cBolicTBa u

rpaduk

36

KonTponbHas pabora: "CreneHHas
¢bynkus. E€ cBoiicta u rpaduk"

37

ApudmeTndeckuii KOpeHb HaTypaibHOU
CTEINEHU U €ro0 CBOMCTBA

38

ApudmMeTHiecknii KOpeHb HaTypaJbHOM
CTEINEHU U €ro0 CBOMCTBA

39

[TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUI,
COJIEpXKAIINX CTETIEHH U KOPHU

40

[TpeoOpa3oBaHus YMCIOBBIX BBIPAKECHUI,
COJIEpXKAIINX CTETICHH U KOPHU

41

[IpeoOpa3zoBaHusl YMCIOBBIX BBIPAKECHHH,
COZEPKAIMX CTENIEHU U KOPHU

42

HppauronaneHble ypaBHeHUsA. OCHOBHBIE
METOABl  pEUICHUS  HUPPALMOHAIBHBIX
ypaBHEHUU

43

HppanuonaneHele ypaBHeHHs. OCHOBHBIE
METOABl  pEHIeHUS  HUPPALMOHAIBHBIX
yYpaBHEHUNU

44

UppanmonansHble ypaBHeHHs. OCHOBHbBIE
METO/Abl  pEHIeHUs]  HUPPALMOHAIBHBIX
ypaBHEHUU




45 PaBHOCHIIBHBIE TIepexoasl B pemieHud | 1
UpPpallMOHATIBLHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TIepexoasl B pemieHud | 1
UPPalMOHATILHBIX YpPaBHEHUN

47 PaBHOCHIIBHBIE TIepexoapl B pemieHuH | 1
UPPaAMOHAIBLHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TIepexoapl B pemieHud | 1
UPPaMOHAIBLHBIX YPaBHEHUN

49 CgoiicTBa 1 rpaduk KOpHS n-oi crerneHu | 1
Kak (QYHKOMH OOpaTHOW CTENeHH C
HaTypaJbHbIM [10Ka3aTelIeM

50 CgoiicTBa 1 rpaduk KOpHS n-oil creneHu | 1
Kak (QYHKOMUM OOpaTHOW CTENEeHH C
HaTypaJbHbIM [10Ka3aTelIeM

o1 Kontponbaas pabora: "CpoiictBa u |1
rpapuk KOpHs n-oi CTEIEHHU.
WppanuonanpHble ypaBHeHuUs"

52 CreneHb ¢ pallMOHAILHBIM TTOKa3aTeneM u | 1
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAILHBIM TTOKa3aTesneM u | 1
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAJILHBIM TTOKa3aTesneM u | 1
€€ CBOMICTBA

55 [TokazarenbHast QyHkuus, e€ cpoiictBa u | 1
rpaduk

56 Hcnonw3oBanue rpaduxa ¢yHkmuu ans | 1
peneHusl ypaBHEHUI

o7 Hcnonb3oBanue rpaduka (yHkmum st | 1
pelleHts ypaBHEHUH

58 [ToxazarenbHble ypaBHeHus. OcHoBHbIE | 1
METO/IbI perLeHus HoKa3aTeIbHbIX
ypaBHEHUU

59 [Toka3zarenbHble ypaBHeHUs. OcHoBHbIE | 1
METO/IbI perteHus MOKa3aTeIbHBIX
yYpaBHEHUU

60 [TokazarenpHble ypaBHeHUs. OcHoBHBIE | 1
METO/IbI pelLeHus HOKa3aTeIbHbIX
ypaBHEHUH

61 Konrponsnas pabora: '"IlokazarenbHas | 1
¢ynkuus. [lokasarenbHble ypaBHeHUs"

62 Jlorapugm uncna. Coiicta jorapupma | 1

63 Jlorapudwm uncna. Coiicta jorapudpma | 1

64 Jlorapudwm yucna. Cpoiicta jorapupma | 1

65 JlecsaTuuHble U HaTypaJibHbIe Jorapudmsr | 1

66 JlecsTuuHbIe U HaTypaJIbHBIE Torapu@mber | 1

67 [TpeoGpa3oBanue BhIpakeHui, | 1
COJIEpXKAIINX JTOTapu (MBI

68 [TpeoGpa3oBanue BbIpakeHuil, | 1
COJIEpXKAIINX JTOTapu (MBI

69 [TpeoGpa3oBanue BbIpakeHui, | 1
COJIEpXKAIINX JTOTapu MBI

70 Jlorapudmuueckas gpynkuus, e€ cBoiicta | 1
U rpaduk

71 Jlorapudmuueckas gpyHkuus, e€ cBoiictsa | 1

u rpaduK




72

Hcnonp3oBanne rpaduka (GyHKIHH IS
peLIeHUs] ypaBHEHUIN

73 Hcnonp3oBanne rpaduka (GyHKIHH IS
pelIeHUs] ypaBHEHU I

74 Jlorapudmudeckue ypaBHEHUS.
OcHOBHBIE METOBI pereHus
Jorapu(pMUUECKUX ypaBHEHHM

75 Jlorapudmmueckue ypaBHEHUSI.
OcHoBHbIE METO/]IbI pelieHus
norapu(pMUUECKUX YpaBHEHHMA

76 Jlorapudpmudeckue ypaBHEHUS.
OcHOBHBIE METOBI pereHus
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIBHBIE TIEPEXOJbl B PEIICHUH
norapu(pMUUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TIEPEXOJbl B PEIICHUH
norapu(pMUYECKUX YpaBHEHHMA

79 KoHTtposbHas pabora:
"Jlorapudmuyeckast GyHKIHS.
Jlorapudmuueckue ypaBHenus"

80 CuHyC, KOCHHYC, TAHTCHC W KOTAHI'CHC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCHUHYC, TQHI'€HC U KOTaHI'€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTCHC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKPY>KHOCTb,
oTpenieieHne TPUTOHOMETPHUYECKUX
(YHKLUH YUCIOBOrO apryMeHTa

85 TpuronomeTrpuveckas OKPYXHOCTb,
orpenieneHne TPUTOHOMETPHUYECKUX
(G YHKIIMI YMCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopMyIbI

87 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopMyIIbI

88 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopMyIbI

89 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopMyIIbI

90 [IpeoOpa3oBanue  TPUTOHOMETPUUECKUX
BBIPKECHHI

91 [IpeoOpa3oBaHue  TPUTOHOMETPUICCKUX
BBIPAKECHUI

92 [IpeoOpa3oBaHue  TPUTOHOMETPUIECKUX
BBIPAKECHUI

93 [IpeoOpa3oBaHue  TPUTOHOMETPUIECKUX
BBIPAKECHUI

94 Pemrenne TPUTOHOMETPHUYECKUX
yYpaBHEHUNU

95 Pemrenne TPUTOHOMETPHUYECKUX
yYpaBHEHUNU

96 Pemenue TPUTOHOMETPUICCKUX




ypaBHEHU U

97 Pewenne TPUTOHOMETpHUUYECKUX | 1
ypaBHEHU U

98 Pemenue TpuroHomerpuyeckux | 1
ypaBHEHUH

99 Pemenne TpuroHomerpuyeckux | 1
ypaBHEHUH

100 | Pemenue TpuroHomerpuyeckux | 1
ypaBHEHU M

101 | KonrpomabHas pabora: | 1
"TpPUrOHOMETPUYECKUE  BBIPDAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHUS"

102 | IlocimemoBaTenbHOCTH, CHOCOOBI 3amaHus | 1
IOCJIENOBATEILHOCTEN. Meton
MaTeMaTUYECKON MHIYKLIMU

103 | MoHOTOHHBIE u orpaHudeHHbIe | 1
nocjenoBaTenbHOCTH. VcTopus anHanmmsa
OECKOHEUHO MaJIbIX

104 | Apudmernyeckas nporpeccus 1

105 | I'eomeTpudeckast mporpeccus 1

106 | beckoneuHo yOpiBaromas | 1
reoMeTpUYEecKasi Iporpeccust

107 | Cymma 0ECKOHEYHO yObIBaromieit | 1
reOMEeTPUYECKON porpeccun

108 | JIuHeWHBIM M SKCHOHEHIHMAIBHBIA pocT. | 1
Yucno e. Dopmyra CI0KHBIX POLEHTOB

109 JIuHelHBIE M DKCIIOHEHIMAIbHBIN pocT. | 1
Yucno e. DopMyra CI0KHBIX IPOLUEHTOB

110 | Ucnonb3oBanue IPOrPECCUH s | 1
pelIeHus] peabHBIX 3a/a4 MPHUKIATHOTO
Xapakrepa

111 | KonTponbHas pabora: | 1
"ITocenoBaTenbHOCTH U IpOrpeccun”

112 | HenpepsiBHBIC GYHKIIMU M X CBOICTBA 1

113 | Touka paspbiBa. AcumMnToThl rpadukoB | 1
byHKIMMA

114 | CgoiicTBa (yHKUMH HempepbIBHBIX Ha | 1
OTpe3Ke

115 | CpoiicTBa (QyHKUMI HenpepplBHBIX Ha | 1
OTpe3Ke

116 | Meron  wHTepBajoB  ansi  pemreHus | 1
HEPaBEHCTB

117 | Meron  uHTepBanmoB  ans  pemeHus | 1
HEPaBEHCTB

118 | Meron  wHTepBajoB  jaus  pemreHus | 1
HEPaBEHCTB

119 | [IpumeHeHWe CBOWCTB  HEMpPEpBIBHBIX | 1
(GyHKUIUHN 1715 pelieHus 3a/1a4

120 | [IpumeHeHWe  CBOWCTB  HEMpPEpBIBHBIX | 1
(GyHKUIMHN 1715 pelieHus 3a/1a4

121 | IlepBas u BTOpas npousBoaHbie GpyHkumuu | 1

122 | Ompenenenue, reoMeTpudeckmii cMbica | 1
MIPOU3BOAHOM

123 | Onpenenenue, ¢usmuecknii  cMmbich | 1

MIPOU3BOAHON




124 | VpaBHeHnue kacaTenbHOW K rpaduky |1
byHKIIMN
125 | VpaBHenue kacatenbHOW K rpaduky |1
byHKIIMN
126 | IlpousBoaHBIC DIEMEHTAPHBIX (QYHKITUN 1
127 | IlpousBoaHbIe 3€eMEHTAPHBIX (PYHKITHIA 1
128 | IlpousBoaHass cymMbl, mpom3BeneHus, | 1
YACTHOTO ¥ KOMITO3UIIUU (DYHKITUI
129 | [IpousBoanass cyMMmbl, mpou3BeneHus, | 1
YaCTHOTO U KOMITO3UIMH ()YHKIIMI
130 | [IpousBognas cyMMmbl, mpou3BeneHus, | 1
YaCTHOTO U KOMITO3UIMH ()YHKIIHIA
131 | KonTponbaas pabora: "[IpousBognas” 1 1
132 | IloBTOpEHwue, 00o061ienue, | 1
cucTemMarusanus 3HaHuil: "YpasHenus"
133 | IloBTOpEHue, o0o061ieHue, | 1
cucreMaruzanus 3HaHui: "OyHkuun"
134 | UToroBast KOHTpOJIbHAS paboTa 1 1
135 | UroroBas koHTponbHas paboTa 1 1
136 | [ToBTOpeHwUE, 00600menwue, | 1
CHCTEMaTH3allHs 3HAHUH
OBUHIEE KOJIMYECTBO YACOB 136 10 0

Hoypoqﬂoe IJIAHHPOBAaHUE IO aﬂreﬁpe M HayaJjia MaTeMaTHuyeckoro anaausa B 11 kiaacce

Ne KoJunyecTBo yacos DJIeKTpOHHbIe HU(pOBbIE
n/n Tema ypoka Bcero | Kontp. | IIpakr. | oOpa3oBaTe/ibHbIE pecypchl
padoTbI | padoThI
1 [TpumeHneHne IIPOU3BOJHON K 1
UCCIJIEIOBaHHIO (PYHKIIMKA HA MOHOTOHHOCTh
U SKCTPEMYMBbI
2 [TpumeHneHne IIPOU3BOJHON K 1
UCCIJIEIOBaHHIO (PYHKIIMKA HA MOHOTOHHOCTh
U SKCTPEMYMBbI
3 [Tpumenenue MIPOU3BOTHOM K 1
UCCIIEIOBaHUIO (DYHKIIMHA Ha MOHOTOHHOCTb
U SKCTPEMYMBI
4 [TpumeHneHne IIPOU3BOJHON K 1
UCCIJIEIOBaHHIO (PYHKIIMKA HA MOHOTOHHOCTh
U SKCTPEMYMBbI
5) IIpumeHeHne MIPOU3BOIHOMN K 1
UCCIIEIOBaHUIO (DYHKIIMHA Ha MOHOTOHHOCTb
U SKCTPEMYMBI
6 [Tpumenenne IIPOU3BOTHON K 1
HCCIIeI0BaHNI0 (YHKIIMM Ha MOHOTOHHOCTh
U SKCTPEMYMBI
7 Haxoxnenue HanOOJIBIIETO u 1
HalMEHBIIET0  3HAYEHUs  HENpPepbIBHOU
(GYHKIIMYM Ha OTpe3Ke
8 Haxoxnenue HauOOJIBIIETO " 1
HaVMEHBIIIETO  3HAYCHHUS  HEMPEPBHIBHOU
(GYHKIMHU Ha OTpe3Ke
9 Haxoxnenue HauOOJIBIIETO " 1

HAaVMEHBIIIETO  3HAYEHUS  HEIPEPBIBHOMN
(GYHKIMHU HAa OTpe3Ke




10 | Haxoxnenue HanOOJIBIIETO u 1
HaMMEHBIIETO  3HAYCHHUS  HENpPEpPHIBHOU
(GYHKIIMMA HAa OTPE3KE

11 | Haxoxnenue HanOOJIBIIETO u 1
HalMEHBIIEr0  3HAYEHHUs  HEIpPEepbIBHON
(GYHKIMU HAa OTpE3Ke

12 | Haxoxneuue HanOOJIBIIETO u 1
HAaMMEHBIIETO  3HAYCHHUS  HENPEPHIBHOU
(GYHKIIMM HAa OTPE3Ke

13 | [Ipumenenue MIPOU3BOAHOMN IS 1
HaXOXXJCHHUA HAaWIydllero pelieHus B
NPUKIIAJIHBIX 331a49ax

14 | Ilpumenenue MIPOU3BOIHOM TS 1
HAXOXXJCHHUS HAWIy4lIero pelieHus B
IPUKJIAJHBIX 33/1a4ax

15 | Ilpumenenue MIPOM3BOTHOM TUTS 1
OTIpeNeNIeHUs] CKOPOCTH W YCKOPEHHs
nporecca, 3amaHHOro  (opmMynod  WiIH
rpagukoM

16 | Ilpumenenue MIPOU3BOIHOM TUTS 1
OTIpeNeNIeHUs] CKOPOCTH W YCKOPEHHs
npolecca, 3alaHHOro  (opmynaoid  wiIu
rpaduKoM

17 | Komnosunus ¢pyHkuit 1

18 | Kommozumms GyHKImii 1

19 | Komnosunus ¢yHxiuit 1

20 | 'eomerpuueckue o0Opa3sl ypaBHEHHH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

21 | I'eomerpuueckre oOpa3sl ypaBHEHHH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

22 | KonrponbHas pabora: "HccnenoBanue 1
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHON"

23 | IlepBooOpa3Hasi, = OCHOBHOE  CBOMCTBO 1
IEpBOOOPA3HBIX

24 | IlepBooOpa3Hble 37E€MEHTAPHBIX (PYHKIUIL. 1
[TpaBria HaXOXKJIEHHSI IEPBOOOPA3HBIX

25 | IlepBooOpa3Hble 37E€MEHTApHBIX (PYHKIUIL. 1
[TpaBria HaXOXKJIEHHSI IEPBOOOPA3HBIX

26 | UuTterpain. I'eomerpuuecknii CMBICT 1
WHTETpaa

27 | Beluucnenue onpenenéHHOro HHTerpaia mno 1
dbopmyne Herotona-Jleitbauia

28 | Beiuucnenue onpenenéHHOro HHTerpajia mno 1
dbopmyne Herotona-Jleitoauia

29 | [lpumeHeHne WHTErpajia IS HAXOXKICHHS 1
TIoIAAeH MIOCKUX QUTYp

30 | Ilpumenenue WHTETpayia IS HAXOXKICHHS 1
00BEMOB r€OMETPUYECKHX TeIl

31 | [lpumepsr pemenuit  nuddepeHTnaTbHBIX 1
ypaBHEHUN

32 | [lpumepsr pemenuit  nuddepeHnaTbHBIX 1
yYpaBHEHUNU

33 | MaremaTtudeckoe MO/JICIIUPOBAHHE 1

pealbHBIX ~ MPOILECCOB  C  TOMOIIBIO
nudepeHIaTbHBIX YPaBHEHUN




34

Kontponbnas paborta: "IlepBooOpazHas u
uHTerpan”

35 | Tpuronomerpuveckue byHKIHH, 1704
CBOWCTBA U IrpaduKu

36 | Tpuronomerpuveckue byHKIHH, 1704
CBOICTBA U rpaduKu

37 | TpuroHoMeTpu4ecKue byHKIHH, 1704
CBOWCTBA U rpaduKu

38 | Tpuronomerpuveckue byHKIHH, 1704
CBOWCTBA U rpaduKu

39 | TpuroHomerpuyeckue ¢byHKuuy, ux
CBOIicTBa U rpaduKu

40 | OTéop  KOpHEH  TPUTOHOMETPUUECKUX
ypaBHEHUU c MTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 | Otbop  KOpHEH  TPUTOHOMETPUUYECKHX
ypaBHEHU I c TIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

42 | OT6op  KOpHEW  TPUTOHOMETPUYECKHX
ypaBHEHUU c MTOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 | Otbop  KOpHEWH  TPUTOHOMETPHUECKUX
ypaBHEHUI c TIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

44 | Pemenue TPUTOHOMETPUYECKUX
HEPABEHCTB

45 | Pemenue TPUTOHOMETPUYECKUX
HEPABEHCTB

46 | Pemenue TPUTOHOMETPHUYECKUX
HEPaBEHCTB

47 | Pemenue TPUTOHOMETPUUECKHUX
HEPaBEHCTB

48 | KonTposbHas pabora: "I"'paduxu
TPUTOHOMETPHUYECKHIX GyHKINH.
Tpuronomerpuyeckue HepaBeHCcTBA"

49 | OcHOBHEBIC METOBI peteHus
NIOKa3aTeJIbHbIX HEPaBEHCTB

50 | OcHOBHBIE METOBI pereHus
NIOKa3aTeJIbHbIX HEPaBEHCTB

51 | OcHOBHBbIE METO/]IbI pelieHus
NOKa3aTeJIbHbIX HEPaBEHCTB

52 | OcHOBHBIE METOBI peteHus
NOKa3aTeJIbHbIX HEPaBEHCTB

53 | OcHoBHBIE METObI
pemeHnst Jorapu(MUIECKIX HEPABECHCTB

54 | OcHoBHBIE METObI
pemeHnst Jorapu(MUIECKIX HEPABEHCTB

55 | OcHOoBHBIE METObI
pemeHnst Jorapu(MUIECKIX HEPABEHCTB

56 | OcHOBHBIE METObI
pemeHnst Jorapu(MUIECKIX HEPABEHCTB

57 | OcHOBHBIE METO]IbI pelieHus
UppaIMOHATHLHBIX HEPABEHCTB

58 | OcHOBHBIE METOJIbI pelieHus

MPPAlMOHATILHBIX HEPABEHCTB




59 | OcHoBHEBIE METOBI pereHus
UppalMOHATILHBIX HEPABEHCTB

60 | OcHoOBHBIE METOBI pereHus
UppalMOHATILHBIX HEPABEHCTB

61 | I'paduueckue METO/IbI pereHus
UPPaMOHATBHBIX YPaBHEHUN

62 | I'padpuueckue METO/IbI perieHus
UPPaMOHATILHBIX YPaBHEHUN

63 | I'paduueckue METO/IbI pereHus
IIOKA3aTEJIbHBIX YPaBHEHUU

64 | I'paduueckue METO/IbI
pelIeHHs] NOKa3aTeIbHbIX HEPaBEHCTB

65 | I'paduueckue METOJIbI
peleHust JIorapu(pMUIECKUX YpaBHEHUN

66 | I'paduueckue METOJIbI peleHus
J0rapu(pMHUECKUX HEPABEHCTB

67 | I'paduueckue METO/IbI peleHus
J0rapu(pMHUECKUX HEPABEHCTB

68 | I'paduueckue METOJIbI
pelLIeHHs ToKa3aTeIbHbIX u
norapu(pMUYECKUX YpaBHEHHMA

69 | I'padpuueckue METO/IbI
peIIeHMs TOKa3aTeIbHBIX "
Jorapu(pMHUUECKUX ypaBHEHUH

70 | I'padpuueckue METO/IbI peleHus
NOKa3aTeldbHbIX U JIOrapupMHUECKUX
HEPAaBEHCTB

71 | I'paduueckue METO/bI pemenus
NOKa3aTeldbHbIX U JIOrapupMHUECKUX
HEPaBEHCTB

72 | KonrponbHas pabora: "HppaunoHaibHbIE,
nokazatejdbHbple W JorapudmMudeckue
HepaBeHcTBa"

73 | KomrmiekcHble uwncia. AnreOpawueckas |
TpUrOHOMETpHUUYecKkass  (OpMBI  3aImucH
KOMIIJIEKCHOTO YHCIIa

74 | KommnekcHble uucna. AnreOpandeckas u
TpUrOHOMETpHYecKass  (GOpMBI  3amucH
KOMIIJIEKCHOT'O YHCIIa

75 | Apupmernyeckue OInepannu c
KOMILJIEKCHBIMHU YUCIIAMU

76 | Apudmernueckue oreparuu c
KOMILJIEKCHBIMHU YUCIIAMH

77 | U3o0paxkeHne KOMIUIEKCHBIX YHCENT Ha
KOOPJIMHATHOM MJIOCKOCTH

78 | N300pakeHHEe KOMIUIEKCHBIX YHCeNl Ha
KOOPJMHATHOM IIOCKOCTH

79 | ®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIJIEKCHOTO YHCIIa

80 | ®opmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIJIEKCHOTO YHCIIa

81 | [IpuMeHeHHEe KOMIUJIEKCHBIX YHCEN JUIs
pemieHusT (GU3NIECKUX U TEOMETPHUYECKUX
3a1a4

82 | KonrponpHast  pabora: "KomriuiekcHbie




guciaa"

83 | HatypanbHble H 11es1ble Yrcaa 1

84 | HarypasibHbIe U 1€ Yucia 1

85 | [Ipumenenue NPU3HAKOB  JICTUMOCTH 1
LEJIBIX YuCell

86 | [Ipumenenue IPU3HAKOB  JEJIUMOCTH 1
LEJIBIX YuCcell

87 | [Ipumenenue MPU3HAKOB  JICTUMOCTH 1
nensix yucesn: HOJl u HOK

88 | [Ipumenenue MIPU3HAKOB  JICTUMOCTH 1
nensix yucesn: HOJl u HOK

89 | [Ipumenenue MPU3HAKOB  JICTUMOCTH 1
IEJIBIX YMCEJI: OCTATKH 110 MOJYIIIO

90 | [Ipumenenue MPU3HAKOB  JICTUMOCTH 1
IEJIBIX YMCEJI: OCTATKH 110 MOJYIIIO

91 | [Ipumenenue MPU3HAKOB  JICTUMOCTH 1
HEeNBIX 4YHCEN: alroput™M EBknmmma s
peleHys 3a]1a4 B 1IeJIbIX YUCIIax

92 | KontpompHast pabGorta: "Teopust 1enbIx 1
yucen"

93 | CucremMa ® COBOKYITHOCTH YpaBHEHUI. 1
PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-
CIICAICTBUS

94 | CucteMa ® COBOKYITHOCTH YpaBHEHUI. 1
PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-
CIICAICTBUS

95 | OCHOBHBIE METONIBI PEIICHUS CHCTEM H 1
COBOKYIIHOCTEW pallMOHAIbHBIX YPAaBHEHUN

96 | OCHOBHBIE METOJIBI PCIICHUS CHCTEM H 1
COBOKYIIHOCTEM HppaLMOHAIIBHBIX
yYpaBHEHUH

97 | OCcHOBHBIE METOIBI PEUICHHS CHCTEM U 1
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUN

98 | OcHOBHBIE METOIBI PEUICHHS CHCTEM U 1
COBOKYITHOCTEH MOKa3aTeIbHbIX YPABHECHUN

99 | OcHOBHBIE METOIBI pEUICHHS CHCTEM U 1
COBOKYITHOCTEH JorapupMUUECKuX
ypaBHEHUU

100 | OcHOBHBIE METOJBI pELIEHHUS CHCTEM U 1
COBOKYITHOCTEM Jorapu(PMUUECKUX
ypaBHEHUH

101 | Ilpumenenue  cucrem K  PpELICHHIO 1
MaTeMaTHYECKUX 3aJa4 ¥ 3a7ad U3
pa3NMYHBIX O00JNacTel HAayKM W pealbHOM
KU3HH,  HMHTEPIpPETAlsi  TOJTYYEeHHBIX
pe3yJIbTaToB

102 | Ilpumenenune CUCTEM K  pELICHUIO 1
MaTeMaTHYeCKuX 3a7ad M 3a7ady U3
pa3ianuHbIX o0JacTel Hayku M peajlbHOU
KU3HM,  MHTEpIpeTanus  MOJTy4eHHBIX
pe3yJIbTaTOB

103 | IlpumeHeHne HEpaBEHCTB K  PELICHUIO 1

MaTeMaTHMYeCKUX 3aJad W 3a7ad U3
pasNMYHBIX O00JNacTel HAayKM W pealbHOM
JKU3HW,  MHTEpHpeTanus  IMOJYYEeHHBIX
pE3yJIbTaTOB




104

KontponbHas pabora: "CucTtemsl
parroHaTbHbIX, HppaliOHATEHBIX
MOKa3aTeNbHBIX W JIOTapU(PMHUECKUX
ypaBHEHHUN"

105 | PantnonanpHbIC YpaBHEHUS C TTapaMeTpaMu

106 | PanimoHanbHbIC HEpaBEHCTBA c
napaMeTpamu

107 | PanimoHaspHBIE CHCTEMBI C TAapaMeTpaMu

108 | UppannonanbHbIe ypaBHEHUS,
HEPABEHCTBA C MapaMeTpaMu

109 | MppauunoHaibHbIe CUCTEMBI C TapaMeTpaMu

110 | IToka3arenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 | IToka3aTenbHBIC CUCTEMBI C TApaMeTpaMu

112 | Jlorapudpmuyeckue YpaBHEHUS,
HEPABEHCTBA C MapaMeTpaMu

113 | Jlorapudpmuyeckue CUCTEMBbI c
napaMeTpamu

114 | Tpuronomerpuueckue yYpaBHEHUS c
napaMeTpamu

115 | TpuroHoMeTpuuecKkue  HEpPAaBEHCTBA  C
napaMeTpamu

116 | TpuroHomerpuyeckue CHUCTEMBI c
napaMeTpamu

117 | IToctpoeHue u HUCCIIEIOBAHUE
MaTEeMATHYECKUX  MOJEICH  PeabHBIX
CUTyalluii C TOMOIIBIO ypaBHEHUH C
napaMeTpamMu

118 | IToctpoeHue u HUCCIIEIOBAHUE
MaTEeMAaTHYECKUX  MOJEICH  peabHBIX
CUTyaIui c MTOMOIIIBIO CUCTEM
YPaBHEHUHN C NapaMeTpaMu

119 | IlocTpoenue " UCCIIEJOBAHNE
MaTEeMAaTHYECKUX  MOJETICH  PeabHBIX
CUTyaIui c MTOMOIIIBIO CUCTEM
YPaBHEHUHN C NapaMeTpaMu

120 | KontponbHass  pabora: "3anaun c
napamerpamu”

121 | [ToBTOpenue, 00oOIIeHHE, cUCTEMAaTH3alINs
3HaHui: "YpaBHeHus"

122 | [ToBTOpeHue, 000O0IIeHHE, cUCTEMaTH3alINs
3HaHMi: "YpaBHeHus"

123 | [ToBTOpeHue, 000OMICHIE, CHCTEMAaTH3AIIHS
3HAHUM: "VpaBHeHHUS. Cucremsl
ypaBHeHUH"

124 | TloBTOpenue, 000OIIeHHE, CUCTEMaTH3aIINs
3Hanuil: "HepaBencrsa'

125 | [ToBTOpenue, 00oOIIeHHE, cUCTEMaTH3aIINs
3HaHuil: "HepaBencrsa'

126 | [ToBTOpeHue, 000OIIEHHE, cCUCTEMAaTH3aIINs
3HaHuil: "HepaBencrsa'

127 | [loBTOpenue, 00oOIIeHHE, cCUCTEMAaTH3aIINs
3Hanuil: "[IponsBonHas u €€ npumeHenune"

128 | [ToBTOpenue, 00oOIIeHHE, cCUCTEMAaTH3AIINs

3HaHuii: "[IponsBogHas u e€ nprumeHeHue"




129 | IToBTOpeHue, 006oOIIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"
130 | IToBTOpEeHue, 0b6oOIIEHNEe, CHCTEMATH3AIHS 1
3HaHui: "MHTErpan u ero npumeHeHue"
131 | IToBTOpEeHue, 0060OIIEHNEe, CHCTEMATH3AIIHS 1
3HaHui: "OyHkimn"
132 | IloBTOpeHue, 006oOIIEHNEe, CHCTEMATH3 AN 1
3HaHui: "OyHkiun"
133 | IToBTOpeHue, 0b6oOIIEeHNEe, CHCTEMAaTH3 AN 1
3HaHui: "Oyukiun"
134 | UtoroBasi KOHTpOJIbHAs paboTa 1 1
135 | UToroBas koHTposIbHAS paboTa 1 1
136 | [ToBTOpeHUe, 00OOIICHHE, CHCTEMAaTU3aIIUs 1
3HAHUMN
OBIIEE KOJIMYECTBO YACOB 136 10 0

IIpoBepsiemble TpeGOBaHUSA K pe3y/1bTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/ibHOI nmporpammsl 10 kiaace

Kon IIpoBepsieMble npeIMeTHBbIE Pe3y/JbTAThI 0CBOEHHSI OCHOBHON 00pa30oBaTe/bHOIi MporpaMMbl
NpoBEpPsieMOro cpeaHero oouero o0pa3oBaHus
pe3yabTaTa
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATHSIMU: PAlMOHANBHOE M JEHCTBUTENBHOE YUCIIO, OOBIKHOBEHHAs M JeCATHYHAS
JIpO0Ob, IPOIICHTHI
1.2 BrInonHaTh apupMeTHUecKUe ONepaliy ¢ palliOHANBHBIMU U IEHCTBUTEIBHBIMU YHUCIAMHU
1.3 Brmonuate npuOmmkEHHBIE BEIYUCICHUS, CIIONB3YS MPaBUiIa OKPYTJICHUS, AeTaTh MPUKAAKY U OICH-
Ky Pe3y/IbTaTa BBEIYACICHUH
14 OnepupoBaTh MOHATHAMHU: CTEIIEHb C IeNbIM MOKa3aTeNeM, cTaHaapTHas ¢opMa 3amucu JAeHCTBUTENb-
HOTO YHCIIA, KOpEHb HATYPAIbHOW CTENEHH; HCIOJIh30BaTh MOIXOMIIYI0 (OopMy 3amuch IeHCTBHU-
TENFHBIX YHCEIT Ul PEIICHNUS] MPAKTUIECKUX 3a/1a4 U MPECTABICHUS JTaHHBIX
1.5 OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC M TAHTEHC IPOM3BOJIBHOTO YIJa; HCIOIB30BATH 3aIllUCh
IPOM3BOJIILHOTO YTJIa Yepe3 00paTHbIE TPUTOHOMETpHUYECKHE PYHKIHU
2 YpaBHEeHHS U HEPaBEHCTBA
2.1 OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 11€710€, PAIIMOHATILHOE, UPPAIIMOHAITE-
HOC YpaBHEHHE, HEPABSHCTBO, TPUTOHOMETPUIECKOE YPAaBHCHHE
2.2 BrimonuaTe npeobpa3oBaHus TPUTOHOMETPHUECKUX BBIPAXKCHUI U peliaTh TPUTOHOMETPHUECKHE YpaB-
HEHUSI
2.3 BrmonuaTe mpeoOpa3oBaHUs MENBIX, PANHOHAIBGHBIX W WPPALHOHATBHBIX BHIPAKCHHH W pEIIATh
OCHOBHBIE THIIBI IIETIBIX, PAIIMOHANBHBIX U HPPAIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
2.4 [IpuMeHsTH ypaBHEHUS U HEpaBEHCTBA IS PEIICHHMs] MaTeMAaTHUECKUX 3a7ad U 3a7ad U3 PasIndHbIX
oOJacTell HAyKH M peaslbHOW YKH3HH
2.5 MopenupoBaTh peajbHBIE CHUTYallUd Ha SI3bIKE anreOpbl, COCTaBJISATH BBIPAKEHUS, YpaBHCHUS, He-
pPaBEHCTBA 10 YCIIOBHIO 3aJayM, WCCIIEIOBATH IOCTPOCHHBIE MOJEIHN C HCIONb30BAHUEM alllapara aj-
reOphI
3 OyHKIMK U rpap KK
3.1 OmnepupoBaTh MOHATHAMH: (QYHKIHSA, CIIOCOOB! 3a1aHus (QyHKIMH, 00JIacTh ONpeNIeNIeHUs] 1 MHOXKECTBO
3HaYeHUH QyHKIUH, TpaduK QYHKIHH, B3aUMHO 00paTHBIC (QYHKITUH
3.2 OneprpoBaTh MOHATHUAMH: YETHOCTH W HEUETHOCTh (DYHKUIWHM, HYTH (YHKIUH, MPOMEKYTKH 3HAKO-
MOCTOSIHCTBA
3.3 HWcnonb3oBath rpaduky GYHKIHH IS peIICHUs] YpaBHEHUH
3.4 CTpouTh ¥ YuTaTh rpapuKy JTUHEHHON (PyHKINHM, KBaAPATUIHOW (YHKIMH, CTCIICHHOH (DYHKIHHM C Iie-
JIBIM NIOKa3aTeseM
3.5 Hcnonw3oBath rpaduku GyHKIUH 11 vccaeIOBaHUS TIPOIIECCOB U 3aBUCHMOCTEH MPH PELICHUH 33124
U3 APYTUX YYeOHBIX NPEIMETOB U pPEANbHON >KU3HH, BBIpaXaTh (OPMyJaMH 3aBUCHMOCTH MEXIY
BEIMIHHAMH
4 Havaya MaTeMaTH4ecKoro aHanmsa
4.1 OneprpoBaTh MOHATHSIMU: ITOCTIEIOBATEIIFHOCTD, apH(METHIECKast M TEOMETPUIECKas TPOTPECCHH




4.2

OneprpoBaTh MOHATHAMHU: OECKOHEUHO YOBIBArOMIasi TEOMETPUYICCKAs MIPOTrPeCcCcHs, CyMMa OECKOHEYHO
yObIBaloIIel TeOMETPUUECKON MPOrPeccHu

4.3 3aaBaTh MOCIEA0BATENILHOCTH PA3IUYHBIMUA CIIOCO0AMH
44 Hcnonb3oBaTh CBOMCTBA IIOCIENOBATENILHOCTEH W NMPOTPECCH I  pelIeHus pealbHbIX —3aaad
HPHUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
51 OnepupoBaTh NOHITUSIMH: MHOXKECTBO, OIIEPAIIMH HaJl MHO)KECTBAMH
52 Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBII anmapar A OMHCAHUS PEeabHBIX IIPOLECCOB M SBJICHHH,
IPH pelIeHnH 3a1a4 U3 IPYruX y4eOHbIX IPeAMETOB
53 OneprpoBaTh NOHATHSIMU: ONPENEIEHIE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO
IIpoBepsiemble TpeOOBaHMS K Pe3yJbTAaTAM OCBOEHMSI
OCHOBHOI1 00pa3oBaTe/ibHOI Mporpammsl 11 kiaace
Kon ITIpoBepsieMble peiMeTHbIE Pe3yIbTATHI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl
NpoBepPsieMOro cpeaHero oouero o0pa3oBaHust
pe3yJbTaTa
1 Yucna ¥ BEIYHCIICHUS
11 OmnepupoBaTh MOHATHUAMHU: HATypalbHOE, IIE0€ YHCIJIO; WCIIONh30BaTh MPH3HAKH JEIMMOCTH IEIBIX
YHCel, Pa3IoyKeHHE YHCIIa Ha IPOCThIe MHOXKHTEIH TS PeIICHHUS 3a1a
1.2 OneprpoBaTh MOHATHEM: CTEIIEHb C PALMOHATIBHBIM [TOKA3aTeNIeM
1.3 OneprupoBaTh MOHATHIMU: JIOTApU(PM YUCIIa, NECSITUIHBIC H HATYPATbHBIC JIOTapU(OMBI
2 YpaBHeHHs ¥ HEpaBEHCTBA
2.1 [IpumeHsTH CBOMCTBa CTENEHH Ul NpeoOpa3oBaHMs BHIPAKEHHUH, ONEPHPOBATh MOHATHAMH: IOKa3a-
TEIIbHOE YpaBHEHHE M HEPABCHCTBO; PEIaTh OCHOBHBIE THIIBI [TOKA3ATENbHBIX YPaBHEHHI W HEPABEHCTB
2.2 BrinosnHATh TpeoOpa3oBaHys BEIPAKEHHH, COIEPIKAIINX JIOTapu(MBbL; OIIEPUPOBATh TOHATHAMHU: JIOTa-
pudMHYecKOoe ypaBHEHHE M HEPAaBEHCTBO; pellaTh OCHOBHBIC THIIBI JIOTapU(MUYECKUX YPAaBHEHHH U
HEpPaBEeHCTB
2.3 HaxoauTb pelieHns mpocTenX TPUrOHOMETPHYECKUX HEPABEHCTB
24 OmnepupoBaTh MOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHHH M €€ pelIeHHe; HCIIONb30BaTh CHCTEMY
JTMHEHHBIX YpaBHEHHH JUIS pelIeHNs IPAKTHIECKHUX 3a/1ad
2.5 HaxoauTh pelieHuns mpocTenX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHEHHUI M HEPABEHCTB
2.6 MopgenmmupoBaTh peajbHBIE CHUTYaIlid Ha A3bIKE anreOphl, COCTABIATH BBIPAXKEHHS, YPaBHEHHS, Hepa-
BEHCTBA M CHCTEMBI IT0 YCIIOBHIO 33/1a4H, NCCIEAOBATH IIOCTPOSHHBIE MOJIENH C MCIONIB30BaHIEM allla-
pata anredpsl
3 DyHKINU U rpaduKu
3.1 OneprpoBaTh MOHATHSMU: MEPHOANYECKAs (YHKIMSA, TPOMEXYTKH MOHOTOHHOCTH (DYHKIUH, TOUKH
9KCcTpeMyMa (YHKIMM, HauOojblllee U HauMEHbIICe 3HAYeHUS (YHKIMHM Ha IPOMEXKYTKE;
MCTIONb30BATh MX JUIS MCCIeOBaHUs (DYHKINH, 3aTaHHON TpaKoM
3.2 OnepupoBaTh MOHATHAMHU: TpadHUKH MOKa3aTENbHOM, JOrapupMHYECKO U TPUTOHOMETPUUYECKHX
¢GyHKUMH; 1300pakaTh X Ha KOOPAWHATHOM TUIOCKOCTH W HMCIIOJIB30BATh JJIS PELICHHs] YpaBHEHHH U
HEpaBEeHCTB
3.3 W3o0pakaTh Ha KOOPIUHATHOW TNIOCKOCTH IpadMKK JIMHEHHBIX YPaBHEHHUH W UCIIONB30BaTh UX AJIS pe-
HIEHUS] CUCTEMBI JINHEWHBIX YPABHEHUN
3.4 Hcnonb3oBaTh Tpauku GYHKIMHA TSI UCCIIETOBAHMS TPOIIECCOB U 3aBHCUMOCTEH U3 IPYTrUX y4eOHBIX
JHUCHUILINH
4 Hauaya MmaremMaTH4ecKoro aHanmsa
4.1 OmnepupoBaTh MOHATHSIMH: HeNpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (PYHKINH; HCIONB30BaTh T€OMETPH-
YeCKUH M (PU3UYECKUIA CMBICH TPOU3BOAHOM JUTSI pellicHUs 3a]1a4
4.2 HaxoauTts npon3BoHbIE 3JIEeMEHTapHBIX (YHKINH, BEIYUCIATH MPONU3BOIAHBIE CYMMBI, IPOM3BEAEHHS,
YaCTHOTO (PYHKIHN
4.3 Vcnonb30BaTh MPOU3BOAHYIO IS MCCIeAOBaHHS (QYHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI, MPH-
MEHSATH Pe3yNIbTaThl HCCIIEIOBAHMS K TOCTPOCHHUIO IrpaduKkoB
44 Hcmonp30BaTh MPOM3BOIHYIO ISl HAXOXKACHHUS HAWIYYIIEro PeIIeHHs B MPHKIAJHBIX, B TOM YHCIE
COILIMAIFHO-9KOHOMHUYECKHUX, 3a/1a4ax
45 OmnepupoBaTh MOHATHAMHM: TNEpBOOOpa3sHas M HMHTErpall; MOHUMATh TeOMETpUUeCKHuil M (u3nuecknit
CMBICT HHTETpaJla
4.6 Haxonuts mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIWH, BBIYHCIATE MHTETpal mo ¢opmyne HeioToHa —
Jleitouuma
4.7 Pemate mpukiagHble 3a7aud, B TOM YHCIE COIMAIBHO-3KOHOMHUYECKOTO U (PH3MUYECKOTO XapakTepa,

Cp€ACTBAMU MAaTEMATUYCCKOI'0 aHaJIn3a




IIpoBepsiemble 3JjieMeHThI coaep:kanusa 10 kiaace

Kon IIpoBepsieMblii 3J1eMeHT coep:KaHUs
1 Uwcna 1 BEIYUCIICHUS
11 Panmonanbubie yncna. OOBIKHOBEHHBIE U AECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE MEPHOANYECKUE TPOOU.
ApupmMeTrdecKre onepanui ¢ paluoHATEHBIME YHCIaMU, IPeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [IpuMeHeHue
JpoOeld ¥ MPOIIEHTOB JIJIsl PENICHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciieil 3HAaHUW U peallbHOM )KU3HH
1.2 JelicTBuTenpHBIE 4YHCIa. PaluoOHANBHBIE W HPpAIMOHATBHBIE 4YHCIA. ApPUPMETHYECKHE OIEpalu C
JCHCTBUTENEHBIMHU YncIamMu. [IpuOmmKEHHbIC BEIYMCICHUS, IPABIIA OKPYTIICHUS, IPUKHUIKA U OI[CHKA Pe3ybTaTa
BBIYHCIICHUN
13 Crenenp ¢ nensiM 1nokaszateneM. CraHnmapTHas ¢opma 3amucH JeWCcTBUTENbHOro uucia. Mcmonb3oBanue
MOIXOIAIIEH (POPMBI 3aIKMCH SHCTBUTENBHBIX YHCEI ISl PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JTaHHBIX
14 ApudmeTniyecknii KOpeHb HATYPAIBHOH creneHn. JIeHCTBYs ¢ apu(hMETHUSCKUMHU KOPHSIMH HATYPaIbHON CTEIICHH
15 CuHyc, KOCHHYC U TAHI'€HC YUCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAHT'€HC YHCIOBOr0 apryMeHTa
2 YpaBHEHHUS U HEPABCHCTBA
2.1 ToaecTBa ¥ TOXIECTBEHHBIC ITPe0Opa30BaHUS
2.2 [IpeobpazoBaHue TPUTOHOMETPHUYESCKHUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI
2.3 YpaBHeHUE, KOpeHb ypaBHeHHA. HepaBeHCTBO, pelienre HepaBeHCTBa. MeTo HHTEPBAJIOB
2.4 Pernienne 1enpIx U IpoOHO-pAIIMOHATBHBIX YPABHCHUH W HEPABEHCTB
2.5 Pemenne nppanroHaIbHBIX YpaBHEHUH W HEPABEHCTB
2.6 Pemenne TpUroHOMETPUIECKUX YPaBHEHHN
2.7 [IpumeHneHne ypaBHEHHUH U HEPABEHCTB K PEIICHUIO MATEMAaTHUECKHX 3a/1a4 U 33a]a4 U3 Pa3JIM4HbIX 001acTel HayKH
W peasbHOM KU3HU
3 DyHKIMU U rpaQUKH
3.1 @DyHK1Hs, criocoOs! 3aaaHus GyHKImY. I'paduk ¢yHkmu. BzanMHo o6paTHbIe GYHKIMU
3.2 OO0nacTh ompenelieHuss U MHOXecTBo 3HadeHWd (yHkiuu. Hymu dyakmum. [IpoMexyTKH 3HAKOMOCTOSHCTBA.
YérHble 1 HEUETHBIC (PYHKIUU
3.3 Crenennas (QyHKIUS ¢ HATYpaJIbHBIM M LIEBIM ToKazateneM. E€ cBolicTBa u rpaguk. CBoiicTBa u rpaduk KOpHS N-
Ol CTeneHu
3.4 Tpuronomerpudeckasi OKpy>KHOCTb, OIIPECICHUE TPUTOHOMETPHUYECKUX (DYHKIIMI YMCIOBOIO apryMeHTa
4 Havana MaTeMaTHIecKoro aHaims3a
4.1 [locnenoBaTeTbHOCTH, CHOCOOHI 3aJaHUs TTOCIIEIOBATEIFHOCTeH. MOHOTOHHBIE ITOCTIEIOBATEIFHOCTH
4.2 Apugmerndeckas u reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas mporpeccus. Cymma
OCCKOHEYHO YOBIBAIOIICH reoMeTpuueckod mporpeccud. DopMmyna CIOXKHBIX TPOIECHTOB. Vcroyb3oBaHue
MIPOTPECCHH IJIsl PEIICHNUS pealTbHBIX 3a/1a4 IPUKIAIHOTO XapaKTepa
5 MHOECTBa U JIOTHKA
51 MHoxecTBO, omepanuM Hal MHoxecTBamH. Jluarpammbsl Oiiepa — Benna. IlpumeHeHue TeOpeTHKO-
MHOKECTBCHHOI'O anmapara Ijid OnrcCaHus PpCaJIbHbIX MPONECCCOB U ﬂBHeHHﬁ, Ipru pCeHICHUM 3aldavd U3 ApYrux
y4eOHBIX IPEAMETOB
5.2 OrnpeneneHue, TeopeMa, CIeICTBUE, T0Ka3aTeIbCTBO
IIpoBepsiemble 3jieMeHTHI cofep:kanus 11 kiaace
Kon IIpoBepsieMblIii 3JIeMEHT coAepKaHUSA
1 Uwcta ¥ BEIYUCTICHUS
1.1 Harypanbubie v nensie uncna. [Ipu3Haky 1eIMMOCTH HENbIX YUCEN
1.2 CremneHs ¢ panyioHaIbHBIM TOKa3aTeneM. CBOHCTBA CTENCHU
13 Jlorapudwm uncna. JlecsTHIHbIC U HATYPAIbHBIC JIOTAPHUPMEI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [Ipeobpa3zoBaHue BEIpaKEHHHN, CONEPKAIIHUX JTOTapH(OMBI
2.2 [TpeoOpazoBaHne BEIpaKEHUH, COEPIKAIINX CTETICHH C PAIIMOHANBHBIM ITOKA3aTeNeM
2.3 [TpuMepsl TPUTOHOMETPUIECKIX HEPABEHCTB
2.4 ITokazaTenbHble ypaBHEHHs U HEPAaBEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
2.6 CucteMBbl IMHEWHBIX YpaBHEHNH. PelieHne mprKiIaJHbIX 33184 ¢ IIOMOIIBIO CHCTEMBI INHEWHBIX YPaBHEHUIHA
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB
2.8 [Ipumenenne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHIO MaTEMAaTHYECKUX 33a1ad W 3a7ad U3 Pa3InIHBIX

obJsiacTel HayKH U peaabHOM XKHU3HU




3 OyHKIMY ¥ rpaQuKH
3.1 Oynknus. [lepuomgnueckue ¢yHkmuu. [IpoMekyTKH MOHOTOHHOCTH (DYHKIMH. MaKCHMyMbl U MUHUMYMBI
¢hyskuuu. Hanbonbliee M HanMeHblliee 3HaueHHe QYHKIMHA HA TIPOMEXYTKE
3.2 Tpuronomerpudeckue GyHKIUU, UX CBOWCTBA U TPaAPUKH
3.3 [TokazarenpHas u Jorapudmudeckas QyHKIUH, KX CBOWCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadmkoB HYHKIHIA IS pEIICHUs] YPABHCHUH M JIMHEHHBIX CUCTEM
3.5 Hcnonb3oBanue rpadukoB GYHKIMNA I UCCIAESTOBAHUS MPOIECCOB M 3aBHCUMOCTEH, KOTOPBIC BOSHUKAIOT IIPH
pelIeHrH 32124 U3 IPYTHX y4eOHbBIX MPEIMETOB U PEabHOM KHU3HH
4 Hauana MaTemMaTH4ecKoro aHaIn3a
4.1 HenpepriBHbIe hyHKIIMH. MeTO MHTEPBAJIOB JIJIsl PEIICHHUS HEPABCHCTB
4.2 [IponsBoanas ¢pyHkMU. ['eoMeTpryecKuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM
4.3 [IpousBoaHbIe 3NMeMEHTAPHBIX (GyHKIUHA. DOpPMYIBl HAXOXKICHUS TMPOU3BOIHON CYMMBI, MPOHU3BEICHHS U
4acTHOTO (PyHKITHI
4.4 [IpuMeHeHne TPOHM3BOAHONW K HKCCICAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh M AKCTpeMyMbl. HaxoxmeHue
HAMOOJIBIIETO U HAUMEHBINIETO 3HAYEeHHs (DYHKIIUH Ha OTPE3Ke
4.5 [MpumeHeHue MPON3BOHON /ISl HAXOXK/ICHHS HAMITYUILEero PELICHUs B IPUKIAIHBIX 3a/1a4aX, Ui ONpeIelIeHUs
CKOPOCTH Tpoliecca, 3aIlaHHOT0 (hopMyJI0# Witk rpadukom
4.6 [TepBooOpasHas. Tabauia nepBooOpa3HbIX
4.7 WHTerpan, ero reoMerpudeckuid ¥ (HU3MYESCKU CMBICI. Brrumcinenune wHTerpana mo ¢opmyne HproToHa —
JleitOHUIIA
IIpoBepsiemblie Ha EI'D mo maremaTuke TpeOOBaHMS K pPe3y/IbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON NMPOrpaMMbl CpeHEro o001ero 0opa3oBaHus
Kon IIpoBepsiemble TpeOGOBaHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
MmpoBEepsAEMOro 06p330BaTeJ'II)H0ﬁ NnporpaMmasl CpeaHeEro oﬁmero Oﬁpa30BaHHﬂ
TpeOoBaHUSA
1 Brnajgenue MeTofamu JI0Ka3aTebCTB, AITOPUTMaMH PpEIeHUS 3a7ad; yMmMeHue (GOpMYIUpOBaTh M
OIlEpUpPOBATh IOHSATUSIMU: OIpEACNeHHe, aKcuoMa, Teopema, CIIeICTBUE, CBOWCTBO, IPU3HAK,
JIOKa3aTeNIbCTBO, PABHOCHJIbHBIC (DOPMYIMPOBKH; IMPUMEHITh UX; YMEHUE (OPMYIHPOBATH 0OpaTHOE W
[POTHBOIOJIOKHOE YTBEPIKACHHUE, MPUBOAUTH MPUMEPbl W KOHTPIPHMEPHI, HCIOJIB30BaTh METO[
MaTeMaTHYECKON WHIYKIMH; IPOBOJHUTH A0Ka3aTeIbHbIC PACCYKACHHS [IPU PEIICHUH 3a/1a4, OLCHUBATh
JIOTUYCCKYIO MPpaBUJIbHOCTDb paCCYKﬂeHHﬁ; YMEHHUE OICPUPOBATH IIOHATUSMU: MHOXECTBO,
MMOAMHOXKECTBO, ON€pallii HaJd MHOXCCTBaAMU; YMCEHUE HCIIOJIb30BaATh TeOpeTHKO-MHO)KeCTBCHHI:Iﬁ
anmapar Jjisi ONKMCaHUs PeajbHBIX [IPOLIECCOB U SIBJICHUI U TPH PELICHUH 3a/1a4, B TOM YKCIIE U3 JAPYrHX
y4eOHBIX MPEAMETOB; YMEHHUE ONEPHPOBATH MOHITHAMU: Tpad, CBA3HBIN rpad, nepeBo, IMKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33J]aBaTh U OMHCHIBATH Ipadbl pa3In4yHBIMU CIIOCO0aMHU; MCIOIb30BaTh Ipadsl mpu
pelIeHnH 3a1a4
2 YMeHue onepupoBaTh MOHATUSMHU: HATYPAILHOE YHCIIO, IIEJI0€ YMCII0, CTENEHb C LENbIM [T0Ka3aTeleM,
KOpPEHb HATYpAIbHOW CTEIEHH, CTENEHb C PAlMOHAJBHBIM IOKA3aTENEM, CTEICHb C JeHCTBUTEIbHBIM
roKasaresem, Jiorapudm 4ucia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK 10 MOJYIIIO,
pAlMOHANLHOE YHUCIO, HMPPAIMOHAILHOE YHCIO, MHOXECTBA HATYPAIbHBIX, IEIBIX, PAI[MOHATBHBIX,
JCHCTBUTENBHBIX YUCET; YMEHHE UCIIONB30BATh IPU3HAKH JETUMOCTH, HAUMEHBIINN OOIIUI NeIUTeh 1
HavMeHblllee O0IIee KpaTHOe, alrOpuTM EBKIMAa mpu pelieHuH 3a1av; 3HAKOMCTBO C Pa3THIHBIMH
TMO3UIIUOHHBIMU CUCTEMaMHU CUHCJICHUA; YMCHUEC BBIMNOJJHATH BBIYUCIICHUEC 3HAYCHUN U npeo6pa301aaHI/Iﬂ
BBIPOKCHUH CO CTEMEHSAMH M JiorapupmaMu, HpeoOpa3oBaHHs IpOOHO-PAIIMOHATIBHBIX BBIPAKECHHMN;
YMEHUE OIIePHPOBATh MOHATHAMU: ITOCIICIOBATENIFHOCTD, apHU(METHIECKast POTPECCHsI, TEOMETPHICCKAs
nporpeccus, OECKOHEYHO  yOBIBafoIlas  TIeOMETpHYEeCKas  MPOTPeccHs; yMEHHe  3aJaBath
MOCJIeIOBATEBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYypPPeHTHBIX (OPMYJ; YMEHHE OIepHpOBaTh
IIOHATUSMHU: KOMIIZICKCHOC YHMCJIO, COHpH)KéHHLIe KOMIUJIEKCHBIC 4YHCJla, MOAYJb W apryMEHT
KOMIUICKCHOTO 4YHCia, (OopMa 3aliCH KOMIDIEKCHBIX dYHcel (TeOMETpUYecKasi, TPUTOHOMETPHUYCCKAs
U anredpandeckas); yMeThb HPOHM3BOANUTH apH(MMETHUICCKUE NEUCTBHUSI C KOMIUICKCHBIMUA YHCIIAMU;
IIPUBOAUTH IIPUMEPHI UCIIOIb30BAHMS KOMIUJIEKCHBIX UHMCEN; OIEPUPOBATh MOHATUSAMU: Marpuua 2x2 u
3x3, onpeeanTeNb MaTPUIIbI, TEOMETPUYECKUN CMBICT ONIPEACITUTENS
3 YMeHre OonepHpoBaTh IMOHSATHSIMU: pAIOHATBbHEIC, HPPAIOHATBHEIC, TOKa3aTeJIbHbIC, CTEHCHHBIC,




norapuMUIecKue, TPUrOHOMETPUUECKUE YPABHEHNUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEPHPOBATH
MOHATUSAMU: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHuEe, YypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHUII U HEpPaBEHCTB, PAaBHOCWIBHOCTb YpPaBHEHHUH, HEPABEHCTB M CUCTEM; YMEHHUE pellaTh
YpaBHEHUS, HEpPaBEHCTBA M CHUCTEMBbl C I[IOMOIIBIO pa3IUYHBIX MNPUEMOB; pellaTh YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C MTapaMeTPOM; MPUMEHSATh ypaBHEHHS, HEPABEHCTBA, UX CUCTEMBI [l pellieHUs
MaTeMaTUYEeCKHX 3a/1a4 U 3aJ1a4d U3 pa3IMYHbIX 00JIacTel HAYKU U pealbHOM KU3HU

VMeHHe ONepupoBaTh MOHATUAMH: (GYHKIKS, 4YETHOCTh (GYHKLIWH, MNEPHOJUYHOCTh (QYHKIUH,
OTPaHUYCHHOCTH (DYHKITMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (YHKIIUH, HANOOJIbIIICe ¥ HAUMEHBIIIEE
3HAYeHUs (QYHKIIUHM Ha MPOMEXKYTKE, HEMIPEePhIBHAS (DYHKIIHS, aCUMIITOTHI Tpaduka GyHKIMY, IIepBas u
BTOpasi MPOU3BOIHAS (DYHKIINU, TEOMETPUICCKUN U (U3MICCKUN CMBICI TPOU3BOIHOM, MEPBOOOpa3Hasl,
OllpeIeNéHHBIA MHTErpall; YMEHHE HAaXOIWTh AaCHUMOTOTHl rpaduka (QYHKLIHHM, YMEHHE BBIYUCIATH
[POU3BOJIHBIE CYMMBI, MPOHM3BEACHHS, YAaCTHOIO W KOMIIO3UIMH (QYHKIHN, HAaXOIUTh YpaBHEHHE
KacaTelbHOW K rpaduKy (QYHKIMH; YMECHHE HaXOIWTh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKIWH; YMEHUE
UCIIOJIF30BAaTh TPOM3BOIAHYIO ISl HCCIEAOBaHUS (DYHKIWH, HAXOAWTh HAMOONBIINE W HAMMEHBIIUC
3HaYeHHs1 (QPYHKIHHA; CTPOUTh IpapUKd MHOTOUWICHOB C HCIIOJIb30BAHHEM allllapata MaTeMaTHYecKOro
aHan3a; OPUMEHSTh NPOU3BOIHYIO Ul HAXOXKICHHS HAWIYYIIEr0 DPEIICHUS B MPUKIAAHBIX, B TOM
YHCIIEe COIMATBHO-DKOHOMUYSCKUX U (PH3MYECKUX 3aa4yax; HaXOIUTh IUIONIAIH U 00hEMBI (GUTYp C TO-
MOIIBIO HMHTETpaja; TMPHUBOAUTH MNPUMEPHl MAaTEMAaTHUYCCKOTO MOJCIUPOBAHUS C  IOMOIIBIO
TG depeHITHaTbHBIX YpaBHEHUH

YMeHue omepupoBaTh MOHATHUSAME: Tpaduk GyHKIMH, oOpaTHas (GYHKIHS, KOMIO3UIUS (YHKIUH,
nuHeHHas (QYHKIOWA, KBaapaTUdHAs (QYHKIWS, paldoHalbHAas (YHKIWA, CTENeHHAs (QYHKIHS,
TpUrOHOMeTpUYecKre (QyHKIUH, OOpaTHbIE TPUTOHOMETpUYecKHe (YHKIHMH, [OKa3aTelbHas U
norapupmMudeckas QyHKIUH; YMEHUE CTPOUTH TpadUKH U3ydeHHBIX (YHKIIUH, BBITOIHATH MpeoOpas3o-
BaHus rpa¢ukoB (QYHKIUH, WCIONB30BaTh rpadUKU IS M3YYCHHS IIPOIIECCOB M 3aBUCHUMOCTEH, MpH
pCIICHUH 3a/1ad M3 JPYTUX YYEOHBIX MPEAMETOB U 3a/1a4 M3 PEasbHOM JKU3HU, BBIPaXKATh (HOpMyJaMu
3aBUCHMOCTH MEXIy BEJIMYMHAMH, HCIONB30BaTh CBOWCTBA M rpadukd (QyHKUMN Ui pelIeHHs
ypaBHEHHH, HEPABEHCTB U 33/]a4 C MapameTpaMu; H300paaTh Ha KOOPIUHATHON TIOCKOCTH MHOMKECTBA
pelllcHNH YpaBHEHUH, HEPABSHCTB U X CHCTEM

YMeHue pemiath TEKCTOBBIC 3a/ayll Pa3HBIX THIOB (B TOM 4YHCIE HAa MPOUEHTHI, JOIM M YacTH, Ha
IBIDKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTHU, 3a[Ja4d M3 OOJNACTH YIPABICHUS JTHIHBIMH
U CeMEUHBIMU (uHaHCAMN); COCTaBJIATh BBIpaXEHHUs, ypaBHEHHUS, HEpaBeHCTBA
M HX CHCTEMBl 10 YCIOBUIO 3a/Jayd, WCCIEN0BaTh IMOJYyYEeHHOE pElIeHHe W  OlEHUBATh
MPaBIONOAOOHOCTh PE3YJIHTATOB; YMEHHE MOJICNIMPOBATh peasibHbIe CHTYallid Ha SI3bIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHIO 3aJayH, HCCIEIOBaTh
MIOCTPOCHHBIE MOJIENH C HCHOJB30BAaHUEM armapaTra anreOpbl, WHTEePIPETUPOBATH IONYUCHHBIH
pe3ynbpTar

YMeHue onepupoBaTh MOHATUAMU: CpeHee apudmerndeckoe, MeauaHa, HanOoJbllee U HaUMEHbIIee
3HAYCHUS, pa3Max, IHUCIEPCHs, CTaHIAPTHOE OTKIOHCHWE YHCIIOBOTO Ha0opa; yMEHHE W3BJICKATh,
HHTEPIIPETUPOBATs HWH(POpMANWIO, TPENCTABICHHYI0 B Tabiumax, Ha JOudarpaMmax, Trpadukax,
OTPaXKaIoIyI0 CBOMCTBA PEANBbHBIX MPOIECCOB M SIBICHUI;, MPEACTaBIsITh HHPOPMAIUIO C MOMOIIBIO
TaOJUI U AWarpaMM; UCCIIEJIOBATh CTATUCTUYECKUE JaHHbIC, B TOM YHCJIe C IPUMEHEHHEM TpaduiecKux
METOJIOB W JJIEKTPOHHBIX CPEJICTB; I'paUUECKH HCCICAOBATH COBMECTHBIC HAOIOIACHHUS C TOMOIIBIO
JIMarpaMM paccerBaHUs M JIMHEHHOW peErpeccuu

YMeHre oneprpoBaTh MOHATHSIMU: CIyJalHBINA OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTD CIy4aiHOTO
COOBITHS; YMEHHE BBIYHCIATH BEPOATHOCTh C HCIIONBb30BaHWEM TIpadUUecKuX MeETOJOB; NMPUMEHSATh
(OpMyJIBI CIIOKEHUS M YMHOXKEHHUS BEPOSTHOCTEH, (POpMYITy MOITHOH BEpOATHOCTH, hopmyry beprym,
KOMOMHATOpHbIC (aKTBl W GOPMYJBI; OLEHHBATH BEPOSITHOCTH pEajbHBIX COOBITHH; yMEHHE
OTIepUPOBATh MMOHATHSAMH: CIydalHas BEJIMYUHA, pACIpElIesICHHE BEpOSTHOCTEH, MaTeMaTH4ecKoe
OXXHJaHWe, TUCIICPCHS M CTaHJApTHOE OTKJIOHEHHE CITy4alHOH BENWYMHBI, (GYHKINHM pacupeneseHus 1
IUIOTHOCTH PABHOMEPHOTO, MOKA3aTENbHOIO M HOPMAJIBHOTO PAaClpe]eNIeHUH; YMEHUE HCIOJIb30BaTh
CBOWCTBA M3YYCHHBIX paclpelesieHui U pelIeHus 3a1a4; 3HAKOMCTBO C MOHSATHAMH: 3aKOH OOJIBIINX
YHCeNI, METOABl BBHIOOPOYHBIX HCCIEIOBAHWN; YMEHHE INPHBOAWUTH TPHMEpPHI MPOSIBICHHUS 3aKOHA

OOJIBIIMX 4YHCET B OpUPOAHBIX U O6H_ICCTB6HHI>IX SABJICHUAX; YMCHHC OHNCPUPOBATL TMOHATHAMMU:




COUeTaHHe, IEepPEecTaHOBKa, YHCIO COYETaHWH, YHUCIO NEPecTaHOBOK; OuHOM HbloTOHA; yMmeHHe
NPUMEHATh KOMOHMHATOPHBIC (DAaKTBI M PACCYXKICHHS U1 PEHICHUs 3a1ad; OLCHHBATH BEPOSTHOCTU
PeaIbHBIX COOBITHIL, COCTABISTE BEPOSITHOCTHYIO MOJICNIF I MHTEPIIPETHPOBATH MOJYICHHBIN pe3ynbTaT

VYMeHue onepupoBaTh NOHATHUSAMH: TOYKA, MPsAMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd, BEIUYHHA
yria, IUIOCKUH YroJ, ABYTPAaHHBI Yrois, TpEXTpaHHBIA Yroi, CKpELIMBAIOIIMECS MNpsiMble, Hapa-
JIETBHOCTD U NEPIEHANKYISIPHOCTD NPSIMBIX U MJIOCKOCTEH, YTOJI MEXY IPSAMBIMH, YTOI MEXIY IpsMoi
U IJIOCKOCTBIO, YroJl MEXIY IJIOCKOCTSMH, PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXIY
IPSMBIMH, PACCTOSIHHE MEXIY IUIOCKOCTSAMH; YMEHHME HCIIONb30BaTh IIPH PELICHUM 331a4 M3y4CHHBIE
(bakThl U TEOPEMBI INTAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPY>KAIOIIEro MUpa; CTPOUTH
MaTeMaTHYEeCKUE MOJENIHU C MOMOILBI0 T€OMETPUUECKUX MOHITUI U BENUYMH, PEIIaTh CBA3aHHbIC C HUMU
IPaKTUYECKHE 3a/1a41
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YMeHue onepupoBaTh MOHATHSAMHU: IJIOMAAbL (GUIYpbl, 00bEM (UTypBl, MHOTOTPAHHUK, MPaBUIbHBIN
MHOTOTPAHHUK, CEUEHHUE MHOTOTpaHHHKA, KyO, MapajuieNlenunen, Mpu3Ma, nupaMmuaa, ¢urypa u mo-
BEPXHOCTh BpAIlIECHUs, IUUIMHAD, KOHYC, mIap, cdepa, Iiomanb cdepsl, IUIOMAaab MOBEPXHOCTU
IUpaMHIB], TPU3MBL, KOHYCa, HWINHAPA, 00bEM Ky0a, IPSMOYTONIEHOTO HapalulelNenuneaa, THPaMuIb,
OpU3MBI, LWIMHIApA, KOHyCa, IIapa, pa3BEPTKa IOBEPXHOCTH, CEUCHMs KOHyca U LIWIHHAPA,
napajieJbHble OCH WIM OCHOBAaHMIO, CEUEHHE IIapa, IUIOCKOCThb, Kacaromasics cgepsl, LMIHHIAPA,
KOHyCa; yMEHHE CTpPOHTH CEUCHHE MHOTOTPAaHHUKA, H300pakaTh MHOTOTPAHHUKH, (GHUTYpPHl U
MOBEPXHOCTH BpAILLEHMsI, UX CEUEHHUs, B TOM YHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHATh CBOMCTBAa TE€OMETPUYECKUX (UTYp, CAMOCTOATENBHO (OPMYIHUPOBATh ONpPEICICHUS
u3y4aeMbIX (Uryp, BBIIBUTATh TMIIOTE3bl O CBOMCTBaX M IIPU3HAKAaX TI'€OMETPHUUECKUX (QUryp,
00OCHOBEIBATh WJIM OIPOBEPTraTh HMX; YMEHHE MPOBOIAHUTH KIACCH(OUKAIMIO (UTYp IO Pa3IdIHBIM
pU3HAKaM, BBIIOIHATH HEOOXOIMMEIEC JOTIOHUTEIBHBIE TIOCTPOCHHS
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YMeHue onepupoBaTh NOHATHAMHE: JBH)KEHUE B MIPOCTPAHCTBE, MapalljieNIbHBIA MePEeHOC, CHMMETPHS Ha
IUIOCKOCTH U B TIPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHUE NOJ00MS, MOAOOHBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYpPHl, B TOM 9YHCIE B IPHUPOAE, HCKYCCTBE, APXUTEKTYpE;
HCIIOJIF30BATh T€OMETPUIECKUE OTHOIICHNS TP PEIICHUH 3a1a4; HaXOIUTh TeOMETPHICCKIE BEINIHHBI
(nmHa, yroj, miomaab, 00bEM) NpH PEIICHUU 33Jad U3 JIPYTUX ydyeOHBIX NMPEIMETOB U U3 pealbHOU
JKU3HU; YMEHHE BBIUUCIIATH T€OMETPUYECKHUE BEIMYWHBI (AJMHA, Yroj, IUIOIajb, O0O0BEM, IUIOMIAIb
MOBEPXHOCTH), HCIIONB3Ysl H3YUCHHBIC (OPMYIBI U METOOBl, B TOM YHCIE: IUIOMAAb ITOBEPXHOCTH
MUpaMUIBl, TIPU3MBL, KOHYCa, NWIMHIOpPA, IUomans chepsl; 00bEM Kyba, MPSIMOYTOIBHOTO
napajuieJicnuIicia, mupaMuabl, IIpU3Mbl, HUWIWHAPA, KOHYCA, [Iapa; YMCHUEC HaAaXOAUTb OTHOLICHUEC 00BEMOB
OA00HBIX UTYp
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VYMeHue OonepupoBaTh HMOHATHIME: MPSIMOYTOJbHAs CHCTEMa KOOPIUHAT, BEKTOP, KOOPIHHATHI TOUYKH,
KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha YHCIIO, PA3JIOKCHHE BEKTOpa IO
0a3zncy, CKaJsipHOE IPOM3BEACHHE, BEKTOPHOE IPOM3BEACHHE, YroJll MEXIy BEKTOpaMH; YMEHHE
HCII0JIb30BATh BEKTOPHBIN M KOOPIMHATHBIA METOJ /ISl PEHICHUS TEOMETPHUCSCKHX 3a1a4 1 3aj[a4 IPYTUX
Y4eOHBIX MPEIMETOB

13

YMeHnue BoIOMpaTh MOAXOMANIMNA METOJ JJIs PEelIeHHsl 3a/1aui; TOHUMaHUe 3HAYMMOCTH MaTEMaTHKH B
W3YYEHUHN TMPHUPOJHBIX M OOLIECTBEHHBIX MPOILIECCOB W SBJICHWH; YMEHHE paclo3HaBaTh MPOSIBICHHUE
3aKOHOB MAaTEeMaTHKH B HCKYCCTBE, YMEHHE NPUBOIUTH TPUMEPBI MAaTEMaTHYECKHUX OTKPBITHI
POCCHICKOM 1 MUPOBON MaTEMaTHYECKON HAYKH

ITepedennb 371eMeHTOB coep:kaHusl, MpoBepsieMbIX HA EI'D nmo maremaruke

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 UYucna ¥ BBIYUCIIEHUS
11 Hatypanbhsble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCE
1.2 Panmonanbable grcia. OOBIKHOBEHHBIE U JIeCATHYHBIE IPOOH, TIPOIIEHTHI, OeCKOHEUHbIE MePHOIMYecKrue Ipodn
13 Apudpmernyeckuii KOpeHb HaTypalbHON cTeneHd. JleficTBus ¢ apu(METHUCCKHMMH KOPHSIMH HaTypaJbHON
CTENECHU
14 Crenens ¢ niensM nokaszaresneM. CTeneHs ¢ paloHaabHbIM NokaszaTeneM. CBONCTBA cTeneHU




1.5 CuHyc, KOCHHYC M TAHT'€HC YUCIOBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC, aDKTAHT'€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm uncia. JlecaTHUHbIC U HATYpAIBbHBIC JOTapU(PMBI
1.7 JleiicTBUTENIbHBIE 4YHCTAa. ApUPMETHYECKHE ONepanuu ¢ JACHCTBUTSNBHBIMUA 4YHcIaMH. [IpuOnmxEéHHbIC
BBIYUCIICHUS, TPABIJIA OKPYTJICHHUS, TPUKHIKA U OI[CHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpazoBaHye BEIpaKEHUI
1.9 KoMrutekcHbIe yncna
2 YpaBHeHHS M HEPaBEHCTBA
2.1 [enpie u ApoOHO-paIMOHATILHBIE YPaBHEHUS
2.2 HppaunoHaibHble YpaBHEHUS!
2.3 TpuroHomeTpruecKre ypaBHEHUS
24 [TokazarenbHbIe U Torapu@MUIECKHe ypaBHEHHUS
2.5 Llenble 1 qpoOHO-pallMOHANILHEIE HEPABEHCTBA
2.6 WppanmoHanbHbIC HEPABEHCTBA
2.7 [oka3zatensHble U JTorapudMIyecKie HepaBeHCTBa
2.8 TpuroHoMeTprYeCKUe HEPABEHCTBA
2.9 CuHcTeMbl 1 COBOKYITHOCTH YPaBHECHUI W HEPABEHCTB
2.10 | YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JIMHEHHBIX ypaBHeHHNA. OnpeienTeh MaTPUIIBI
3 DyHKIMU U rpaQUKH
3.1 Oynkus, crnocoOsl 3ananus ¢yHkmud. ['paduk Qyakium. Bzaumao obpatHbeie GyHKIMH. UETHBIC 1 HEYETHEIC
¢yskumn. [lepuonudeckne GyHKIAN
3.2 Obnacte omnpeneneHnss ¥ MHOXKeCTBO 3HaueHWi ¢yHkumu. Hymu ¢ynkiun. [IpomMexyTkn 3HaKOIOCTOSHCTBA.
[IpomMexyTK MOHOTOHHOCTH (YHKIMH. MakcHMyMBl M MHHUMYMBI QYHKIMHA. HanOonbliee W HanMeHbIIIEe
3HaUYeHUe (DYHKITUH Ha TPOMEKYTKE
3.3 Crenennast QyHKUMsS C HAaTypaJIbHBIM M LeJIbIM mNokasaresnieM. E€ cBoiictBa m rpaduk. CpolictBa M rpadux
KOpHSI N-0#1 CTeTeHn
3.4 TpuroHomerpudeckue QyHKITUH, UX CBOMCTBA U rpaduKu
3.5 IToka3arenpHast u JorapudmMuyeckast QyHKIMU, UX CBOUCTBA U rpauKH
3.6 Touku pa3peiBa. AcuMIITOTH rpadukoB GyHknuid. CBOWCTBA (YHKINH, HEIIPEPBIBHEIX HA OTPE3KE
3.7 [NocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUs MIOCIIEI0BATEIBHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. @opmyia c0kKHBIX IPOLEHTOB
4 Hauana MaTeMaTHaecKoro aHaim3a
4.1 [TpousBoanas GyHkimu. IIpon3BoHbIE AIEMEHTAPHBIX (QYHKIMH
4.2 [IpuMeHeHHe TMPOW3BOAHON K HCCIENOBaHWIO (YHKIMA HAa MOHOTOHHOCTh W 3KCTpeMyMbl. HaxokieHue
HanOOJBIIETO M HANMEHBIIIETO 3HAYEeHUsI (DYHKIIUH Ha OTPE3KE
4.3 IlepBoobpasnas. MuTerpan
5 MHOKeCTBa U JIOTHKA
5.1 MHOeCTBO, onepaliii Haj MHOKecTBaMH. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 CTaTHCTHKA
6.1 OnucarenpbHas CTATUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaropuxa
7 I'eomeTpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 IJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK{
7.4 Tesa 1 NOBEPXHOCTH BpalllEHUsI
7.5 KoopnuHats! 1 BEKTOPHI
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