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INOACHUTEJIBHASA 3ATINCKA

VYueOHblil Kypc «AnreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SIBIISETCS OAHUM M3 HauOolee
3HaYUMBIX B TMpPOrpaMMe CpeAHEero o0Iliero o0pa3oBaHUs, IOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl U3Y4YEeHHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYroi
CTOPOHBI, POPMHUPYET JOTHYeckoe U abCTPaKTHOE MBIIIJICHHE 00YYaroIIUXCs Ha YPOBHE, HEOOXOAMMOM
JUIs. OCBOEHHSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JIPYTHX AUCUUIUIMH. B paMkax
JAHHOTO y4eOHOro Kypca oOydaroliuecs OBJIaJIeBAlOT YHHBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KOTOpast (OpMyJIHPYET CBOU JOCTHXKEHHSI B MAaTEMaTHIECKOH (hopme.

VY4eOHbIi Kypc areOpbl M Hadal MaTEMaTUYeCKOro aHAJIM3a 3aKJIAAbIBACT OCHOBY JUISl YCHEITHOTO
OBJIAJICHUS] 3aKOHAMH (U3UKHU, XUMHH, OHOJOTHH, IMOHHUMAaHHUS OCHOBHBIX TEHICHIMHA pa3BUTHUS
SKOHOMHKH H OOIIECTBEHHOW >XH3HH, IO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO WHCIIOJIb30BaTh MX Ui JajbHeWmiero oOpa3oBaHusi U B
MOBCEHEBHOM JKM3HU. B TO ke BpeMs oBiaaeHue aOCTPAaKTHBIMH U JIOTUYECKH CTPOTUMHU
KOHCTPYKIUSMHU ajareOpbl 1 MaTeMaTHYeCKOro aHajn3a pa3BUBAeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTB, JIOKa3bIBaTh YTBEPXKICHHUS C TOMOUIBI0 HWHAYKIUH W PaCCYyXIaTbh
JNENYKTUBHO, HCIOIB30BaTh 00OOIIEHHE U KOHKPETH3AIUI0, abCTparnpoBaHue U aHAJIOTHIO, POpMHUpYET
KpPEaTUBHOE U KPUTUIECKOE MBIIILUICHUE.

B xone nzydyenus yueOHOro Kypca «Anredpa v Hauanaa MaTeMaTUYeCKOro aHaln3a» 00yJaronecs
MIOJTyYatOT HOBBIM OIBIT PEUICHUs MPUKIATHBIX 33a]a4, CAMOCTOATEIBHOTO MOCTPOSHHSI MaTEMaTHIECKUX
MoJieJiell peaNbHBIX CHUTYyallMii, WHTEPIpETAllMi TOJIYYCHHBIX PEIICHUN, 3HAKOMATCA C MpHUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTE! B IPUPOJIE, HAyKe U MCKYCCTBE, C BEIAIONIMMHCS MAaTEeMaTHIECKUMHU
OTKPBITUSAMH U UX aBTOPAMH.

VY4eOHbIi Kypc 001amaeT 3HAUNTENILHBIM BOCIIUTATENLHBIM MOTEHIIMAIOM, KOTOPBII peann3yercs
Kak 4depe3 yueOHbII MaTepual, cocoOCTBYIOUIMHI (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS, TaK H
yepe3 cnenu(uky y4eOHOW AEATENbHOCTH, TPeOYIOmeH MpOJOJDKUTEIBHON KOHIIEHTpPAIlMW BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 OJTYUYEHHBINA Pe3ysbTaT.

B ocHoBe wMeTonamku oOydeHUs anredpe W HadalaM MaTEeMaTHYeCKOrO aHaiu3a JIeKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B crpykType ydeOHOro kypca «Anredpa M Hayajga MaTeMaTHYECKOTO AaHAJIM3a» BBIJCICHBI
CIIEAYIOIINE COAEpIKATEIbHO-METOUYECKUEe TUHUM: «Hucna M BbIUUCIEHUsN», «OyHKIUN U Tpapuxm»,
«YpaBHeHUs W HepaBeHCTBa», «Hadanma maremarndeckoro aHanmsa», «MHoOxecTBa M Joruka». Bce
OCHOBHBIE COJEP)KATEIbHO-METOJUUECKUE JIMHUM HM3y4aroTcsd Ha MPOTSDKEHUM JIBYX JeT OOyueHHUs Ha
YPOBHE CpETHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS IPYr Apyra W MOCTENEHHO HACHIIIAsICh
HOBBIMM TeMaMU U paszfenamu. JlaHHBIH y4yeOHBIH Kypc SBJIs€TCS HMHTEIPaTUBHBIM, ITOCKOJBKY
o0bemuHsET B cebe colep)kaHhe HECKOJIbKHUX MAaTeMaTHYeCKHX JWUCIHUIUIMH, TaKMX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUECKUIl aHaIN3, TEOPUsS MHOXKECTB, MaTeMaTHuecKas Jioruka u japyrue. Ilo
Mepe TOTO Kak OOydJaroIiuecsl OBJaJeBalOT BCE 0ojee MMPOKMM MATEMaTHYECKHUM armapaTtoM, y HUX
MOCJIEI0BAaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJENb
peabHON CHTYalluu, MPUMEHSTh 3HAHWS, TOJyYEHHBIE NMPH M3YYCHUH YYeOHOTO Kypca, JJIs peIIeHUs
CaMOCTOSITENIbHO C(OPMYITHMPOBAHHON MaTeMaTHUECKOH 3a/1auu, a 3aTeM MHTEPIIPETHPOBATh CBOI OTBET.

ConepxaTenpHO-MeTOAMYeCKass JHHUA «UWciaa W BBIYMCIEHHUS» 3aBepmaeT (HOpMUpOBaHHE
HaBBIKOB MCIIOJIb30BaHMS JCHCTBUTEIBHBIX YHCEI, KOTOPOe ObLI0 HAYaTO HAa YPOBHE OCHOBHOI'O OOIIETO
obpasoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00e BHUMaHUE ynemseTcs (GOpMUPOBAHHUIO
HaBBIKOB PALlMOHAIBHBIX BBIYUCICHHH, BKIIOYAIONUX B ce€0sl MCIOIB30BaHUE PA3JIMYHBIX (HOPM 3aIUCH
yHclla, YMEHHUE JeJaTb NPUKUIKY, BBIIOIHATH NPUOIMKEHHBIE BBIYHUCICHHS, OICHUBATh YHUCIIOBBIC
BBIp@KEHUS, paboTaTh € MaTeMAaTUYECKUMMH KOHCTAaHTaMH. 3HAKOMbIE OOYYalOIIMMCS MHOKECTBA
HATypaJIbHBIX, UENbIX, palOHAIbHBIX M JIEHCTBUTENIbHBIX YHCEN JOMOJIHAIOTCS MHOMXECTBOM
KOMIUIEKCHBIX 4Hucell. B KaxIoM H3 3TUX MHOXKECTB pPACCMATPUBAIOTCS CBONCTBEHHBIE €My
cnenuduyecKre 3aJaul U ONepaluu: JeJeHNe Halelno, ONepUpOBaHUE OCTaTKaMU Ha MHOXKECTBE IIeJIbIX
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yrcen, 0coOble CBOMCTBA PAllMOHANBHBIX M WpPpPAlMOHAIBHBIX YHCEN, apu(METHUECKHE Omepaliu, a
TAK)KE€ W3BJICUYCHHE KOPHS HATYPAJIbHOM CTENEHM Ha MHOMKECTBE KOMIUIEKCHBIX uuncen. biaronaps
IIOCJIEIOBATEIIbHOMY PACIIMPEHUIO KPyra MCIOJIb3yEeMbIX YUCEI M 3HAKOMCTBY C BO3MOXHOCTSMHU HX
IPUMEHEHHUS JUI PEeLCHUs pa3InyHbIX 3a]a4 (opMuUpyeTcs MpeaCTaBICHHE O €IMHCTBE MAaTEMATUKU KaK
HayKd M €€ POl B TOCTPOCHMM MOJIENICH peaJlbHOr0 MHUpA, IIUPOKO HCHOIB3YIOTCA 0000IIeHHEe H
KOHKpETH3aLusl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3yeTCs Ha NMPOTSHKEHHWH BCEro OOydeHHs Ha YpPOBHE
cpeaHero oouero oopa3oBaHus, MOCKOJIBKY B KaKIAOM paszene IIporpaMMel npenycMOTPEHO pellieHue
COOTBETCTBYIOIIMX 33/a4. B pe3ynbprare oOydaromiyecs OBIaJIEBAIOT PA3IMYHBIMH METOJAMHU PEIICHHS
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, [OKA3aTEJIbHBIX, JOrapUPMHUUECKMX U TPUTOHOMETPUUYECKHX
YpaBHEHUH, HEPABEHCTB M CUCTEM, a TAaK)Ke 3aJay, colepkamux napamerpbl. [lomydeHHble ymeHuUs
IIMPOKO MCIIOJB3YIOTCA IIPU HUCCIEN0BAaHMM (YHKUMH C IOMOIIBIO IPOU3BOJHOW, NPH pEIICHUH
NPUKIIAJHBIX 33/1a4 U 337a4 Ha HAXOXKJEHHE HAHMOOJBIINX M HAMMEHbIINX 3HaueHWid (yHKuuu. [lannas
coJiepKarenbHas JIMHUS BKJIIOYaeT B ce0s Takxke (OPMHPOBAHHWE YMEHUH BBINOJHATH PacuéThl IO
dopMmynaM, npeoOpa3oBaHus PalMOHAIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaKXKe BBIPAXKECHUH, cOAepKallUX cTeneHu u Jjorapudmel. braromaps u3ydeHuro ajnreOpandyeckoro
MaTepuaia MPOUCXOAMT JalbHEHIlee pa3BUTUE AITOPUTMUYECKOIO M aOCTPAKTHOTO MBILIUICHUS
oOyyaromuxcsi, GOpMUPYIOTCSI HABBIKU JEIYKTUBHBIX PacCyXICHUH, paboThl C CUMBOJIBHBIMU (popMamy,
IPEJICTaBICHNS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJI€ PAaBEHCTB U HEPAaBEHCTB. AnreOpa npezjiaraet
3¢ (eKTUBHBIE WHCTPYMEHTHI JUIsl PEUICHUs NMPAKTHUECKUX M ECTeCTBEHHO-HAYYHBIX 3a/ad, HarJsaHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK s3bIKa HAyKH.

CopnepxaTtenbHo-MeToAnYecKast JIMHUSA «DyHKIMU U TpaduKI» TECHO MEperuieTaeTcs ¢ JApyruMu
JUHUSMH y4eOHOro Kypca, TMOCKOJbKY B KaKOM-TO CMBICIE 3aJaéT IMOCIEI0BaTeIbHOCTh W3YYECHMUS
Mmarepuana. V3ydeHMe CTENEeHHOH, IOKa3aTeNbHOW, JOrapupMHUUECKOM M TPUTOHOMETPHUUECKUX
(GyHKIMHI, UX CBOMCTB M rpa@UKOB, UCIOIb30BaHUE (PYHKIMN JUIsl pEHIeHUs 3a/1a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB U PEaJbHOM JKU3HU TECHO CBA3aHO KaK C MAaTeMAaTHMYECKUM aHAJIM30M, TaK U C pELICHUEM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM Oonbliioe BHUMaHUE yjensiercss GOpMUPOBAHUIO YMEHHUS BbIpaXXaThb
dopMynaMu 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEIMYMHAMHU, HMCCIEIOBATh MOJy4YeHHbIE (DYyHKIUH,
cTpouTh uX rpaduku. Marepuan 3TOW COAEp)KATEILHON JIMHUHM HAICJIeH Ha pa3BUTHE YMEHUU U
HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B DPa3IM4yHONl  (opme:
AHAIUTUYECKOM, rpaduueckoi U cioBecHOU. Ero usyueHue cnocod6CTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBILIIEHHS], CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenbHass JuHUS «Hawama MareMaTH4eckoro aHaiau3a» IO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYyT KaKk MaTeMaTUYECKUX, TaK ¥ MPUKJIAIHBIX 3aja4, JOCTYIHBIX 00YyJaloUIMMcs, TaKk KaK y
HUX TOSBJISIETCSI BO3MOXHOCTb CTPOUTH T'padUKU CIOXKHBIX (YHKIMM, OMpenenaTh WX HauOoJbIINe U
HaMMEHBIIINE 3HAYEeHHUs, BRIYUCIATH IUIOMAAN GUTYp U 0OBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAs JIMHHMS ~ OTKPBIBA€T HOBBIE BO3MOXKHOCTHM  IOCTPOEHUS
MaTEMaTUYECKUX MOJEIEH peaJbHbIX CHUTyaluii, MO3BOJIAET HAXOAUTh HaWJIydlllee pEUICHHE B
NPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOT0 aHalu3a CIOCOOCTBYET PAa3BUTHUIO a0OCTPAKTHOTO, (OPMaIbHO-IOIMYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (JOPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MAaTUKH B
HayKe, TeXHUKe U HcKyccTBe. O0yyaromuecs: y3HaloT O BBLIAIOLINXCS Pe3yIbTaTax, MOJYUYEHHBIX B XOJ€
pa3BUTHS MaTEMaTHKU KaKk HayKH, U 00 UX aBTOpax.

CopnepxaTenbHO-MeToANYeCcKass JHUHUA «MHOXECTBa W JIOTUKa» BKIIOYAeT B ceOs AIIEMEHTHI
TEOPUM MHOMKECTB M  MAaTEMaTH4EeCKOW JIOTMKU. TeOpeTHKO-MHOKECTBEHHBIE IIPEICTaBICHUS
NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU M TpeAarailoT Haubojee YHUBEPCAIbHBIN S3BIK,
00BEIMHSAIOINI BCE pa3ziesibl MATEMaTUKH U €€ MPUIIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTHUECKUe
JUCLUIUIMHBL U UX TPUIOKEHHs B enuHoe 1enoe. [103ToMy BakHO aTh BO3MOXKHOCTb OOY4arOLIeMYyCs
IIOHMMATh TEOPETHKO-MHOKECTBEHHBIM S3BIK COBPEMEHHONM MATEMAaTMKM M HCIOJIB30BAaTh €r0 Ui
BBIPQKEHUSI CBOMX MbICIEH. J[pyruM BaKHBIM NPU3HAKOM MAaTEMAaTUKH KaK HAyKU CIEIyeT IpPHU3HATh
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CBOWCTBEHHYIO €M CTPOrocThb OOOCHOBAaHMH M CIEIOBaHHME ONPEACTHEHHBIM MPAaBUIIaM IOCTPOCHHS
JIOKAa3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaTeMaTUYEeCKOM JIOTUKH CIIOCOOCTBYET pPa3BUTHUIO
JOTMYECKOTO MBIIUICHUS] O0YYaloIMXCs, MO3BOJISIET UM CTPOUTh CBOM DACCYXKJIEHHUS Ha OCHOBE
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKU KPUTUUECKOT'O MBIIIITICHHUS.

B yueOHOM Kkypce «AnredOpa M Hayajla MaTeMaTHYECKOI'O aHalIM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOT0 MOJEIIMPOBAHUSI, KOTOpbIE MPHU3BaHbI CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB
IIOCTPOEHHUS MOJIENIEH PeaIbHbIX CUTYallui, UCCIEA0BAaHUS 3TUX MOJEIIEH C IOMOIIIbIO annapara ajireopsl
M MaTEMaTUYECKOI'0 aHaju3a, MHTEPHPETALMH MOJIYYEHHBIX pe3ylbTaToB. Takue 3ajaHus BILIETEHBI B
KaX/IbIi M3 pa3iesioB MPOTrPaMMBbI, MOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIUPOKO HCIIONIb3YeTCs
JUISL pellieHus] TNPUKIAAHBIX 3anad. [Ipu permieHHHM peanbHBIX MPAKTUUYECKHX 3a7ad OoOydaromuecs
pa3BUBAIOT HAOIIOJATEIBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BaTh
aHaJIOTHUI0, 0000IaTh M KOHKPETH3UpPOBaTh Mpobiemy. JledareabHocTh MO (HOPMHPOBAHUIO HABHIKOB
pelIeHus MPUKIIaIHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIU3ay.

Ha usydenune yueOHOro Kypca «AnrebOpa W Hadajga MaTeMaTHYCCKOTO aHaIn3a» OTBOAUTCS 272
yaca: B 10 kiracce — 136 vacoB (4 gaca B Henento), B 11 kimacce — 136 vacoB (4 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s IPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIE 3HAHUN U PEATIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMUu. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIECHUS, IpaBWJa OKPYIJIEHUS, MPHUKUAKA M OLIEHKAa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHMCEII Ul pELIEHUs TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS 1TaHHbIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/IbI PELICHHUS LETbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouiaeHsl OT OJHOM NEPEMEHHOW. JleleHne MHOro4wjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKANX CTEIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHS  HPPalUOHAJIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckne (opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUYECKHX
BBIPAKEHUI. Pellienne TpuroHoMeTpu4eCKuX ypaBHEHHM.

Pewienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYHCICHHUE €ro
3HAYCHUS, IPUMEHEHUE ONPEIAEIUTEINS I PEIIECHNs CUCTEMBI IMHEHHBIX ypaBHEHUN. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUMX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHKe ypaBHEHHMM M HEPABEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpadpuKu

OyHKIUs, crmocodsl 3amanus GyHKuuH. B3anmHo oOparable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkuuu. DnemMeHTapHbIE PeodpazoBaHus rpauKOB PyHKIHI.

OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YETHble n HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl pyHKIuu. HanOosnbiiee 1 HauMmeHblee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHas U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0BaHuE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YKCIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeabHOCTH, CIIOCOORI 3aIaHusl OCIeA0BaTeIbHOCTEH. MeTo1 MaTeMaTHYECKOH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BAaTEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JlunelHbIl W SKCHOHEHIMaNbHBIA pocT. Yucio e. Dopmyna CIOXKHBIX MPOLIEHTOB.
Hcrnionbs3oBaHue MPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pas3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HEMPEPHIBHBIX HAa OTpe3ke. MeToJ MHTEPBAJIOB JJISl PEHICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JJIsl pEeHIeHUs 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMETpUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[TpousBoaHbIe n1eMeHTapHbIX QyHKUMN. [Ipon3BoaHast cyMMBbl, TPOU3BEAEHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKINH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHCAaHMs PEATbHBIX MPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanenupie u menbie uucia. [IpuMeHeHHEe TPU3HAKOB JACIUMOCTH IIENBIX YHCEll,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHele uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMILIEKCHOTO YHclia. Apu(MeTHdeckrue oneparuu ¢ KOMIUIEKCHBIMHU YuciiamMu. M300paxkeHnue
KOMILJIEKCHBIX YUCEN Ha KOOpAHHATHOU miiockocTtu. @opmyrna Myaspa. Kopuu n-oit crenenu u3
KOMIUTEKCHOTO 4ucia. [IpuMeHeHre KOMIUIEKCHBIX YHCEN IS pereHus (U3NYeCKuX |
FeOMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI-
cieacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUIECKON
OKPYXHOCTH. PellieHne TpuroHoMeTpru4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKA3aTENbHBIX U JTOrapu(MUIECKUX HEPABEHCTB.
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OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjady U3 pa3iMyHbIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEpIpeTalus NOJy4YEeHHBIX
pE3yJIbTaTOB.

DOyHKIUM U TPpadpuKu

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue o0pas3sl ypaBHEHUII M HEPaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHMM M HepaBeHCTB. ['paduueckue MeTombl
peleHus 3a1a4 ¢ apaMeTpaMu.

Hcnonb3oBanue rpapukoB (QyHKIUN A8 HCCIEI0BaHMUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHne NPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxosxnenne HauOoJbIIero 1 HaMMEHbIIETo 3HaUeHUH HEeNPEepbIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHrne NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjayax, s OHpEeNeHHs CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO INepBOOOpa3HbIX. IlepBooOpasHble 37€MEHTapHBIX
¢byukuuil. [IpaBuna HaxoXAEHNS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeryuciieHre onpeneniéHHoro uHTerpaia
no popmyne Herotona-Jleli6Huma.

[IpumeHeHne wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IMIIockux ¢uryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemenuit quddepeHnanbHbIX ypaBHEHHH. MaTeMaTHuecKkoe MOAEIpPOBaHNe
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINATbHBIX YPABHEHUH.



ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydYaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOLIEHHUE K JOCTHIKEHUSIM POCCUKCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO Y4YEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHHME K  MHpYy, BKJIIOYas  OCTETHUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJady, pEUIeHWH, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHe 3HAHUSI B UHTEpecax 3J0pPOBOTO
u Oe3omacHOro obpasa >XKM3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pOBbIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKkas akTHBHOCTB),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAHHE LIEHHOCTH TPYI0JIt00Us, UHTEPEC K pa3INyuHbIM cepam
npo¢eCCHOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTHYeCKOMY OOpa30BaHHMIO H
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh JKOJOTMYECKOW KYJIbTYPbI, TNOHHMAaHHE BIHUSIHUS COLUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaibHOM Cpefbl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalMs Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCIEICTBUI Il OKPY>KAIOILEN CPEIbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAaKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cgepbl
4eJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU Ul pPa3BUTHS LIMBUIIM3ALINHY,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKHA M MaTEMaTH4YECKON KyJIbTYpOil KaK CPEICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (DOpPMYIUpOBATH ONPEACICHUS  TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUS [UIsI 00OOMIEHUS U
CpaBHEHWSI, KpUTEPHUH ITPOBOIUMOTO aHAIIN3a,;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOpPEYHs B (aKTax,
JAHHBIX, HAONIOJICHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKHU, ICIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIFOYCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHUSCKUX YTBEPKACHUN (IIPSIMBIC U
OT TIPOTUBHOIO), BBICTPAMBATh AapPryMCHTAIUIO, MPHUBOAUTH IPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus y4eOHOW 3agauu  (CpaBHHMBATh HECKOJBKO BapUAHTOB
pelieHus, BBHIOMpATh HaWOONEee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBareibCcKue eiCTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MPoOJeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJANTH  CAaMOCTOSITENIbHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENbHO (POPMYITHUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, HUCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha BOMPOC U IS
peIICHUS 33]1a9H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB H  (QOpM
MPEJICTaBICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIUIO, TPEACTABIATE €€ B  PANIMYHBIX  (Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAGKHOCTH HMH(POpPMAIMK IO CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS
Oo0menne:



BOCIIPUHUMATL H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb TIMOACHCHUA II0 XOAY pCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIfI
pe3yJbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JUANOra, 0OHApy)KUBATh pa3jiMyhe M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEaACTaBJIAThL PE3YyJIbTaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPcaIbHbIE YUeOHbIE TeificTBUS

Camoopranusauus:

COCTaBJISATH IUIaH, aNTOPUTM pEIICHHsS 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C Yy4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOI HH(pOPMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIHEHOU PEIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3ysbTaTa pelieHHs MaTeMaTHIecKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIHM M  YCIOBHUSIM, OOBSICHATH HPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIBHOCTH, HAXOIWUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIAMBHAYyaJIbHONU pabOTHI IpU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpelensTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W WHBIC), BBHITIONHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM NEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBAThH MOHATUAMU: PALMOHAIBHOE YHCIIO, OECKOHEYHas MepHOoaUYecKas
I[pOGB, MPOUCHTLI, HPPAIMOHAILHOC YHUCIIO0, MHOKCCTBA pPAHWOHAIIBHBIX U I[GﬁCTBPITGJILHBIX
YHCEJl, MOLYJIb ACUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 33aa4 U3 Pa3IMYHbIX OTpacieit
3HAHUU U peajbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;
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CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN IS PELICHMs] NPAaKTUYECKUX 3a7ad U
NPEeCTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYHcaa, JECATUYHbIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHUSAMM:  TOXKJIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS U YpaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
yYpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HenpiMA - KodpQUIUeHTaMH, KOPHH MHOTOWICHA, NPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopemMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpeseNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBA
onpenenuTens 2 X 2 JUid BBIYMCICHUS €r0 3HAUCHHsS], IPUMEHATH ONPEISITUTENN sl PEIICHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C MOMOLIbI0 CHCTEMbI
JWHEWHBIX YpaBHEHHWH, WCCIENI0BaTh IOCTPOCHHBIE MOJEIH C IOMOIIBI0 MaTpUll W
olpesienuTeNnell, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ysbTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM ISl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ MPEOOpa30oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  MpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISAS MPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl it mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEIUPOBATh pPEANTbHBIE CUTyallu Ha S3BIKE aireOphl, COCTABIATH BBIPAKCHUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, HCCIE0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: (PYHKLHUSA, cCOCOObI 3anaHusi (YHKIMU, B3aUMHO
oOpatHble (DYHKIUH, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLIUHU, BBINOJIHATH 3JI€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAUYEHUI
(GyHKUIUU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OIEPHUPOBATH MOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIMH, MEPUOTUYECKUE
(GyHKLIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;
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CBOOOJTHO OIEPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaIbHBIM U LEJIBIM
nokasaresueM, rpaQuk CTENeHHON (YHKLUMU C HAaTypajgbHBIM M LEJIbIM IOKa3areneM, rpapuk
KOpHsI N-0ii CTETIEeHH KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEpPUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHHUE U TIOCTPOCHUE UX IPA(UKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: IIOKa3aTelibHas M Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPapUKH ISl PEIICHHs YPAaBHEHHUIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M peabHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXJly BEJITMUYNHAMM;

Hauyana maTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apUpMETHUYecKas U IeoMeTpuYecKas Hporpeccus,
0eCKOHEUHO yOBIBAIOIIasi TEOMETPUYECKas IPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUH JUIsl PELIEHUsI pealIbHBIX 3a/1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJJHO  ONEpUPOBATh  HNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MallbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKITIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHAass Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH s peIlIeHHs 3a/]1a4;

CBOOOAHO oOmNEpUpoBaTh MOHATUAMHU: TepBas M BTOpas IMPOU3BOJHBIE (PYHKIIHH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUMCIIATh MPOU3BOJHBIE CYMMBI, INPOU3BENCHHS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

HCIIOJIb30BaTh T€OMETPUUYECKUI U (PU3NUECKHI CMBICI IPOM3BOJHON ISl pEIICHUs 3a]1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUlsl ONMCAaHUS PeajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a/a4 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJesieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOICTBO MaTeMaTH4YecKoro oOO0BEeKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicss MOMYYHUT CIEAYIOIIME IpeaIMETHbIE
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATHUSMHU: HATypajJbHOE U 1IEJI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHMCEN, UCIOIb30BaTh NMPU3HAKU Aenumoctu nenslx uucen, HOJ[ n HOK
HaTypaJIbHBIX YHMCEeN JJIsl peleHUs 3a1a4, MPUMEHATh alroput™ EBkina;

CBOOOJTHO ONEPUPOBATh MOHATUEM OCTATKa MO MOJYJIIO, 3aUCHIBATh HATypajbHbBIC YHCIIA
B Pa3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJHO ONEPUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPEeICTaBIATh KOMIUIEKCHBIE YHCIA B alreOpandeckoil ¥ TpUrOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:
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CBOOOJTHO  OINEpPUPOBATH  TMOHATUAMHU:  HPpPALUOHANbHbBIE,  ITOKa3aTelbHbIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OINEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPHUMEHATH
HE00X0uMbIe (POPMYIIBI IS PEILICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHAMH: CUCTEMa U COBOKYIHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI i CHCTEMBI-CIIC/ICTBUS, HAXOIUTh PEILICHUSI CUCTEMbI B COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPaBEHCTB;

peliate palioHajbHble, HWpPpPALMOHANBHBIC, I[IOKa3aTelbHbIE, JorapudMuyecKkue u
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYJIH U TTapaMeTphl;

MPUMEHSTH TpaduyecKrue METObI JIJIsl PellICHUs] YPAaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMu;

MOJICJIMPOBaTh pealbHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHUIO 3a/la4yM, HCCIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM arrmapaTa anreOpbl, HHTEPIPETUPOBATD MOIYUYECHHBIN pe3yabTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@uKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIIEMEHTAPHOTO MCCIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeoMeTpHYeckre oOpa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAWHATHOU
TUIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMH 11 MOACITUPOBAHHS U MCCIIEIOBAHMUS PEATBHBIX IPOIIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUISL HCCIENOBaHUA (DYHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHNs (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXIEHUS HAWIYYIIero pelleHUs] B NMPUKIAIHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro (GopMysoi Uil rpadukom;

CBOOOJTHO OTIEpUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPENEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE HJIEMEHTAPHbIX (YHKIMH M BBIYMCIATH UHTErpan mno ¢opmyie HproTona-
JletiOauma;

HaXOJUTh IJIOUIA]IU IJIOCKUX (PUTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

UMETh TPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIIMPOBAaHUHM Ha TpPUMEpPE COCTABIICHUS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemarh MpUKIaIHbIe 33[aud, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOTO aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonuyectBo yacoB DJIeKTPOHHbIE
J:;')H HanMeHoBaHHe pa3ae/ioB H TeM IPOrpaMMbl Beero I::I*;TPOJIB gli’;:zm‘* f)‘é‘;‘;’fo":a‘:;)mﬂme
padoTsI padoTsI pecypcbl
1 MHOX€ECTBO JEHCTBUTEIBHBIX YKcell. MHOrouneHsl. PanuonansHbie 24 1
ypaBHEHUs U HepaBeHcTBA. CUCTEMbl TMHEHHBIX YPaBHEHUM

2 Oynkiyn u rpadpuku. CreneHHas QyHKIHS € [EeTbIM IMoKa3aTeneM 12 1
3 Apudmermueckuii KopeHb N-oii creneHu. VppainonaasHble YpaBHEHHS 15 1
4 [TokazarenbHas GyHkus. [lokazaTenbHble ypaBHEHHUS 10 1
5 Jlorapudmuyeckas ynknus. Jlorapudmmdeckue ypaBHEHUS 18 1
6 TpuroHomeTpuveckre BEIPAKCHUS U YPAaBHEHUS 22 1
7 IlocnenoBaTebHOCTH U IPOTPECCUU 10 1
8 HempepriBabie pynknuu. [IponsBogHas 20 1
9 [NoBTOpeHuUe, 0000IICHNE, CUCTEMATHU3ALIMS 3HAHU I 5 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0
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11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Kontponbueie  Ilpaxrmyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIE U o4 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1iesbie uncna 10 1
CucreMbl paroHaTBHBIX, HPPANUOHATBEHBIX
7 MMOKa3aTeIbHBIX U JIOTAPUPMUUYECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KonuyectBo yacoB DJIeKTp
OHHbIE
uudpos
ara ple
Ne A
w/n Tema ypoxka B Korrpoa HpakTu HU3y4eH o0pa3oB
cero bﬂgle qeglme st ATeNnH
pa6oThI pa6oThI ble
pecypce

bl

MHOX€eCTBO, ONEPALUK HaJ MHOKECTBAMHU U UX CBOMCTBA
Huarpammel Diinepa-Benna

HpI/IMeHCHI/IC TCOPCTUKO-MHOKXCCTBCHHOTI'O allnapara JJid peIICHus 3aaa4

A W N R

ParnmonanbHble uncina. OOBIKHOBEHHBIC U ACCATUYHBIC IPOOH, TTPOIICHTEI,
OeCKOHEUHBIE TIEPHOTUIECKUE TPOOH

I e R

ParnnonanbHble uncina. OOBIKHOBEHHBIC U ACCATUYHBIC IPOOH, TTPOIICHTEI,
OeCKOHEUHBIE TIEPHUOUIECKUE IPOOH

IIpumenenue 1pobeit 1 MPOIEHTOB IS PEIIeHUs TPUKIAAHBIX 33124

[

[Ipumenenune npodeii 1 MPOLEHTOB sl PELLCHNs IPUKIATHbBIX 33134

JeiicTBuTENnbHBIE YKCa. PalinoHa IbHbIE U UPPALIMOHAJIBHBIE YKCTIa

© 0N oo o

ApI/I(i)MeTI/I‘IeCKI/Ie orepanum ¢ ,Z[eﬁCTBPITeJ'IBHLIMPI qucjiaMu

11

12

Mopynps AeCTBUTENBHOIO YKUCIIAa U €r0 CBOMCTBA

[TpubmmkE€HHbBIE BEIYMCIICHNUS, IPABUIIa OKPYTIICHSI, TPUKHIKA U OIIEHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PEIICHUS IEIBIX U JPOOHO-PAIIIOHANBHBIX YPaBHEHUH U
HEpPaBEHCTB

R R

13

OCHOBHBIE METO/IbI PEIIEHUS IIETBIX U JPOOHO-PAIIIOHANBHBIX YPaBHEHHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEIICHHS [ENBIX U JAPOOHO-PAIMOHATBHBIX YPaBHEHHN
HEPaBEHCTB

15

MHoOro4ieHsl oT OZLHOﬁ HepCMCHHOﬁ. ILCJ'IGHI/IC MHOI'O4JICHA Ha MHOT'OYJICH C
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octaTtkoM. Teopema bezy

16 MHorouens! ¢ 1ensiMu koadduuuentamu. Teopema Bueta 1

17 Pemienne cuctem TUHEWHBIX ypaBHEHHHA 1

18 Pemienne cuctem TUHEWHBIX ypaBHEHHHA 1

19 Marpuna cucTeMbl TMHEWHBIX YpaBHeHHNA. OTpeaenuTess MaTpUIBl 2X2, ero 1
TeOMETPUUECKHI CMBICI M CBOWCTBA; BEIYUCICHHUE €TO 3HAUCHHSI

20 Onpexpenurens MaTpHLBI 2X2, €r0 TEOMETPUUECKUI CMBICI U CBOMCTBA; 1
BBIYUCIICHHE €TO 3HAYCHUS

21 IIpuMeHeHre onpenenuTens A PELICHHs CHCTEMBbI JINHEWHBIX YpaBHEHU 1

22 Pemenne npukiaaHbIX 3a7a4 ¢ OMOIIBIO CUCTEMbI TMHEWHBIX YpaBHEHUN 1

23 Pemenne mpuxitagHpIX 3a/1a4 ¢ TTIOMOIIBIO CUCTEMBI IMHEHHBIX ypaBHEHUI 1

24 KontponbHas pabota: "Panmonanbable ypaBHeHUs 1 HepaBeHCTBA. CHCTEMBI 1
JIMHEMHBIX ypaBHEHUH"

o5 OyHKIMsI, c1ocoOb! 3a1anus GyHKINU. B3anMHO oOpaTHBIC QyHKINH. 1
Kommosumms yHKImit

26 I'paduk pyHkImu. DnemeHTapHbIe IpeoOpa3oBanus rpaduKoB GYHKIHN 1

27 OO6nacTp omnpeeneHns 1 MHOXeCTBO 3HaueHuH GyHkuuu. Hymu dyHkumu. 1
[TpoMeyTKH 3HAK MOCTOSIHCTBA

8 Yérnabie u Heu€THBIe QpyHKIMK. [lepuoanueckue pyHkun. [IpomexyTku 1
MOHOTOHHOCTH (DYHKIIMH

29 MaxkcuMyMbl 1 MEHUMYMBI GyHKIMH. Hanbospliee 1 HaMMeHbIIIee 3HaUCHHE 1
(yHKUIMHU Ha IPOMEXKYTKE

30 JluneiiHas1, KBagpaTU4HAS U IPOOHO-TMHEHHAS (PYHKIINN 1

31 DJeMeHTapHOE HCCIIEI0BaHNE U TOCTPOCHUE IPauKOB ITHX (PyHKIMH 1

32 DeMeHTapHOE HCCIIEI0BAaHNE U TTOCTPOCHUE TPad)MKOB dTHX (PyHKIHN 1

33 CreneHs ¢ 1ensIM oka3areneMm. bunom Herotona 1

34 CreneHns c 1easIM oka3areneM. bunom HeroToHa 1

35 Crenennas QpyHKIMA C HATYpaJIbHBIM U LIEJIBIM MoKa3areneM. E€ cBoiicTBa u 1
rpaduk

36 Kontponbnas padota: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk” 1

37 ApudmeTnyeckuil KOpeHb HATypaJIbHOW CTENIEHH U €r0 CBOMCTBA 1
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38 ApudmeTnyeckuii KOpeHb HATYpaIbHOW CTETICHH U €T0 CBOMCTBa 1

39 [IpeobpazoBaHus YUCTOBBIX BHIPAKEHHUH, COACPIKAIINX CTETIEHN U KOPHH 1

40 IIpeobpazoBanms YUCIOBBIX BRIPAKCHHH, COACPKAIINX CTEIIEHN M KOPHU 1

41 [IpeobpazoBaHms YUCTOBBIX BHIPAKEHUH, COAEPIKAIINX CTETIEHN U KOPHH 1

42 Uppanmonanbueie ypaBHeHUsl. OCHOBHBIE METOIbI PEIICHHSI HPPALOHATBHBIX 1
YpaBHEHUI

43 Uppanmonanbaeie ypaBHeHUsl. OCHOBHBIE METOIbI PEIICHHSI HPPALOHATBHBIX 1
ypaBHEHUI

a4 Uppanmonanbueie ypaBHeHUsl. OCHOBHBIE METOIbI PEIICHHSI HPPALOHATBHBIX 1
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHIH UPPAIMOHATBHBIX YPaBHEHUI 1

46 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUN UPPAIIMOHAIBHBIX YpaBHEHUN 1

47 PaBHOCHITbHBIE TIEPEXO/TBI B PEIICHNH UPPAIMOHATBHBIX YpaBHEHUI 1

48 PaBHOCHIIBHBIE IEPEXOIBI B PELICHUH UPPAIHOHAIBHBIX YPaBHEHUH 1

49 CsoiicTBa 1 rpadvk KOpHS N-0# cTeneHu Kak (YHKIINA 0OPAaTHOH CTETICHH C 1
HaTypaJbHBIM IIOKa3aTeJIeM

50 CsoiicTBa 1 rpadvk KOpHS N-0# cTeneHu Kak (YHKIINA 0OPAaTHOH CTETICHH C 1
HATypaJbHBIM TIOKa3aTelIeM

51 KontponbHas pabora: "CoiicTBa 1 rpayik KOpHS N-Ol CTENEHH. 1
WpparmonaibHble ypaBHEeHUs"

52 CreneHp ¢ paMOHANBHBIM ITOKa3aTeNleM U €€ CBOHCTBa 1

53 CremneHsb ¢ parmoHAIBHBIM IOKa3aTeIeM U €€ CBONCTBA 1

54 CreneHp ¢ paMOHAIBHBIM ITOKa3aTeNleM U e€ CBOHCTBa 1

55 [TokazarenbHas QyHKIMSA, €€ CBOHCTBA U rpaduK 1

56 Hcnonb3oBanue rpadrka QyHKINH IS pEIICHUS ypaBHEHUH 1

57 HUcnons3oBanue rpaduka QyHKIUH TS pEIISHUs YpaBHEHHUN 1

58 [lokasarenbHble ypaBHeHUs. OCHOBHBIE METOABI PEILICHHS TIOKA3aTEIbHBIX 1
YpaBHEHUI

59 [NokazarenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHHS TIOKA3aTEIbHBIX 1
ypaBHEHUH

60 [NokazarenbHble ypaBHeHUs. OCHOBHBIE METOBI PEIICHHS TIOKA3aTEIbHBIX 1

ypaBHEHUI
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61 Kontponbnas pabota: "[lokazarenpHas ¢ynkuus. [lokazatensHble ypaBHeHHS" 1
62 Jlorapudm uncna. CoiicTsa norapupma 1
63 Jlorapudm grcna. CeolicTBa Jorapudma 1
64 Jlorapudm uncna. CoiicTsa norapupma 1
65 JecsaTruaHble U HaTypalbHbIE JTOTapru(MBbI 1
66 JlecaTUYHBIC ¥ HATYPATBHBIC JIOTAPU(PMBI 1
67 [IpeobpaszoBanue BIpasKeHUH, CONEPHKAIMX JIOTAPUPMBI 1
68 IIpeoOpazoBaHue BEIPAKEHHUH, COMEPIKAIIMX JIOTapH(PMbI 1
69 IIpeoOpaszoBaHue BEIpaKEHUH, COMEPIKAIINX JIOTAPH(PMBI 1
70 Jlorapudmudeckas QyHKIHsL, €€ CBOWCTBA U Tpaduk 1
71 Jlorapudmuyeckas yHknus, €€ CBOCTBA U TpauK 1
72 Hcnonp3oBanue rpadrka QyHKINH IS pEIICHUS ypaBHEHUI 1
73 Hcnonp3oBanue rpadrka GyHKINH IS pEIICHUS ypaBHEHUI 1
74 Horapminvinqecxne ypaBHeHus1. OCHOBHBIE METO/IBI PELICHUS JIOTApUPMHIECKHX 1
ypaBHEHHUI
75 Horapminvinqecxne ypaBHeHus1. OCHOBHBIE METOJIBI PELICHUS JIOTAPUPMHUIECCKUX 1
ypaBHEHHUI
76 Horapmbwinqecxne ypaBHeHHs1. OCHOBHBIE METOIbI PELICHHS JIOTapH(PMUIECKHX 1
ypaBHEHHUI
77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUH JIOTAPU(PMHUECKIX YPpaBHEHHN 1
78 PaBHOCHIIBHBIE ITEPEXO0/IbI B PEIICHHUH JIOTAPH(PMHUYECKUX YPaBHEHUH 1
79 KOHTpoan"aﬂ pabora: "Jlorapupmuueckas Gpynkuus. Jlorapupmuueckue 1
YpaBHEHHUS
80 CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCJIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa 1
84 Tpuronomerpuueckast OKpy>KHOCTb, OIIpeelICHHE TPUTOHOMETPUIECKUX 1
(hyHKIIMH YUCIIOBOTO apryMeHTa
85 Tpuronomerpuyeckast OKpy>KHOCTb, OIIpeeNICHHE TPUTOHOMETPUIECKUX 1

(yHKIIMH YUCIIOBOTO apryMeHTa
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86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1
90 IIpeoOpa3oBaHue TPUTOHOMETPUYCCKUX BhIPAKCHHH 1
91 IIpeobpazoBanme TPUTOHOMETPUICCKUX BRIPAKCHUI 1
92 [IpeobpazoBaHmie TPUTOHOMETPHUYECKHUX BBIPAXKECHUI 1
93 IIpeoOpa3oBaHre TPUTOHOMETPUYCCKUX BhIPAKCHHH 1
94 Pemiennie TpUrOHOMETPUYECKUX YPaBHEHUH 1
95 Penienne TpUrOHOMETPHUYECKUX YPAaBHEHUH 1
96 Pemiennie TpUrOHOMETPUYECKUX YPaBHEHUH 1
97 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUH 1
98 Penienne TpUrOHOMETPHUYECKUX YPaBHEHUH 1
99 Pemennie TpUrOHOMETPUYECKUX YPaBHEHUH 1
100 Peniene TpUroHOMETPHUYECKUX YpaBHEHUH 1
101 KonTponbaas pabora: "TpI/IFOHON'I'eTpI/I‘IeCKI/Ie BBIPAKEHUSA U 1
TPUTOHOMETPUUECKUE YPAaBHEHUS
102 IIocneQOBaTenL€OCTH,cnoco6LI3auaHHHliocneHOBaTenLHOCTeﬁ.hAeTou 1
MaTeMaTHYeCKONH HHIYKIIUH
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE [TOCTIEI0BAaTeNIFHOCTH. McTopus aHanmu3a 1
0EeCKOHEYHO MaJIbIX
104 Apudmerrueckast mporpeccus 1
105 I'eomeTpudeckas mporpeccus 1
106 beckoHneuHO yOBIBarOIIasi TeOMETPUIECKAS TPOTPECCHS 1
107 CyMmMa 0EeCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOTrpeccHu 1
108 JInHEWHBIN 1 SKCIOHEHIMABHBINA pocT. Yncio e. @opMmyra cIoKHBIX 1
IPOLIEHTOB
109 JInHEWHBIN 1 SKCIOHEHIMABHBINA pocT. Yncio e. @opmyna CI0KHBIX 1
MPOIIEHTOB
110 Hcnonp30BaHue Nporpeccuu Ajsl pelieHHs PEabHBIX 3aa4 IPUKIaTHOTO 1

XapakTepa
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111 Kontponbnas padota: "I[locnenoBarensHoCTH U iporpeccun” 1 1
112 HenpepoiBHble hyHKINN 1 UX CBOHCTBA 1
113 Touka pa3peiBa. ACUMITOTHI TPapUKOB PYHKIAH 1
114 CBoiicTBa (yHKIMI HEPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (QyHKINN HETIPEPHIBHBIX HA OTPE3KE 1
116 MerToa HHTEPBAJIOB IS PEIICHUS HEPABECHCTB 1
117 MeTo1 HHTEPBAJIOB AJIS PEIICHUsT HEPABEHCTB 1
118 Mertoa WHTEPBAJIOB IS PEIICHUS HEPABECHCTB 1
119 [IpuMeHeHre CBOWCTB HETPEPHIBHBIX (PYHKINH IS pelIeHUs 3a1a4 1
120 [TpumeHeHue CBOWCTB HEMTPEPHIBHBIX QYHKUUH IS PEHICHUS 3a1a4 1
121 IlepBas u BTOpast Ipou3BOAHbIE (DYHKITUU 1
122 Omnpenenenne, reOMETPUYECKUI CMBICIT TIPOU3BOIHOM 1
123 Onpenenenue, GU3NIESCKUN CMBICI TPOU3BOIHON 1
124 YpaBHeHHE KacaTelbHOU K TpaduKy QyHKIIUN 1
125 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIHN 1
126 [IponsBoaHbBIE 2NIeMEHTAPHBIX (DYHKITHI 1
127 IIponsBoaHbBIE 3NIeMEHTAPHBIX (DYHKITHI 1
128 [Tpoun3BoHAS CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UIINU (PYHKITHIHA 1
129 [IponsBogHas CyMMBI, IPOU3BEICHHUS, YACTHOT'O U KOMITO3UINH (PYHKITHI 1
130 [Tpoun3BoHAS CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UIINU (DYHKIIHH 1
131 KonTtposnbHas padora: "[IpouspogHas" 1 1
132 [loBTOpenue, 06001IeHNE, CUCTEMAaTH3aLus] 3HaHUil: "Y paBHeHH" 1
133 [ToBTOpeHue, 0000IICHNE, CUCTEMaTH3alKs 3HaHuH: "OyHKkmn" 1
134 Hroropast KOHTpOJIbHAS paboTa 1
135 Utorosast KoHTposbHAsA paboTa 1
136 [ToBTOpeHwue, 0000IICHHE, CUCTEMATH3ALMS 3HAHU T 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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11 KJIACC

KosuuecTBO yacon y1eKTp
OHHBbIE
Har = nudpos
Ne T Kontpoa Tpaxt 2 ple
w/n eMa ypoka Beero HLIe HYecKH | M3y o0pa3oB
e YeH | aTeJbH
padoThI paGore1  ms bIe
pecypc
bl
1 IIpumeHeHre IPOU3BOIHON K HCCIIEOBaHMIO (DYHKITNIT HA MOHOTOHHOCTD U 1
3KCTPEMYMBI
5 [TpumeHeHue MPOU3BOTHOM K UCCIIEAOBaHHIO (DYHKIUI HA MOHOTOHHOCTD U 1
3KCTPEMYMBI
3 [TpumeHeHue MPOU3BOTHOM K UCCIIEOBaHHIO (DYHKIIMI HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
4 [TpumeHeHue MPOU3BOTHOM K UCCIIEOBaHHIO (DYHKIIUI HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
5 [IpumMeHeHne npon3BOIHON K HCCIIENOBAHHMIO (DYHKINH HA MOHOTOHHOCTh U 1
9KCTPEMYMBI
6 [IpumMeHeHne npon3BOIHON K HCCIENOBAHHUIO (DYHKINH HA MOHOTOHHOCTD U 1
3KCTPEMYMBI
7 HaxosxneHne HanOoIbIIero 1 HaMMEHbILET0 3HaYCHUS] HENPEPbIBHON (PyHKIIMU Ha 1
OTpE3Ke
8 Haxosxaenue HauOoIbIIero 1 HAMMEHbBIIETO 3HAYCHUS HENPEPbIBHON QyHKIIMK Ha 1
OTpE3Ke
9 Haxosxaenue HauOoIbIIero 1 HAaMMEHbBIETO 3HAYECHUS HENPEPbIBHON QyHKIIMK Ha 1
OTpE3Ke
10 HaxoxeHne HanOoIbIIEro ¥ HAMMEHBINIETO 3HAYCHUS HENPEPBIBHON QyHKIIMK Ha 1
OTpE3Ke
11 Haxosxnenne HanOoIbIIero 1 HaMMEHbBILET0 3HAYCHUS] HENPEPhIBHON (pyHKIIMU Ha 1
OTpE3Ke
12 HaxoxneHne HanOoIbIIEro ¥ HAMMEHBINETO 3HAYCHUS HENPEPBIBHON QyHKIIMK Ha 1
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OTPC3KE
HpI/IMeHeHI/IC HpOPISBO,I[HOﬁ JUTA HaXOXACHHUS HAWJTYyqHICTO PCIICHUS B IIPUKJIAJHBIX

13 1
3aga4dax
14 [IpumeHeHne MPON3BOIHON sl HAXOKACHUS HAWITYUIIErO pelieHHs B IPUKIaJHBIX 1
3aga4dax
15 [IpumMeHeHne MPON3BOIHON ISl OTIpeIeNIEHHsI CKOPOCTH U YCKOPEHHMS Tpo1iecca, 1
3amanHoro (hOpMYII0i M rpaduKoM
16 [IpumeHeHre MPON3BOIHON ISl OTIpeIeNIEHHsI CKOPOCTH U YCKOPEHHMS Tpo1iecca, 1
3amanHoro (OpMyIIoi M rpadukoM
17 Kommozunus ¢pyHKImit 1
18 Kommoszumms yHKIumit 1
19 Kommozunus ¢pyHKImit 1
20 I'eomeTpruueckue oO6pasbl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH 1
21 I'eomeTpruueckue oO6pasbl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH 1
22 KonTtposnbsHas pabora: "Hccnenopanue GyHKIHIA ¢ TTOMOIIBIO TPOU3BOIHOM" 1
23 ITepBoOOpa3Has, OCHOBHOE CBOHCTBO MEPBOOOPA3ZHBIX 1
24 [TepBoOOpa3zHbie 2eMeHTapHbBIX QYyHKIUHA. [IpaBuiia HaxoXkaeHHsT IEpBOOOPA3HBIX 1
25 [TepBoOOpa3HbIe 21eMeHTApPHBIX QYHKIWA. [IpaBuiia HaX0XkICHHS TIEpPBOOOPA3HBIX 1
26 WnTerpan. 'eomerpudecknii CMBICIT HHTETpalia 1
27 Brruucienue onpenenéHHoro uarerpana mno gopmyiie Hetotona-Jlerionuma 1
28 Brruncienue onpenenéHHoro uarerpana mno gopmyiie Hetotona-Jlerionuma 1
29 [IpumeneHre MHTETpaa IS HAaX0XKIEHUS TUIOIAACH TUIOCKUX (puryp 1
30 [TpumeneHue WHTETpaNa JJsl HAXOXKACHUST 00bEMOB TEOMETPUIECKUX Tel 1
31 [Ipumepsr pemenuii mud dhepeHnanbHbIX ypaBHEHHUH 1
32 IIpumeps! pemenuii mud dhepeHInanbHbIX ypaBHEHHUH 1
33 MareMaTHuecKoe MOJICIMPOBAHUE PEAIBHBIX MPOLECCOB C IIOMOLIBIO 1
nuddepeHInaNbHBIX YpaBHEHHIA
34 KonTponbHas pabora: "[leprooOpasHas u uHTerpan” 1
35 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U IpadHKH 1
36 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U TPpadUKU 1
37 Tpuronomerpuueckue GYHKIUH, UX CBOHCTBA U IPapHUKH 1
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38

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

39 Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpapHKH
40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH ¢ TOMOLIBIO TPUTOHOMETPUUECKON 1
OKPY>KHOCTH
a1 OT60p KOpHEW TPUTOHOMETPHYECKUX YPAaBHEHUH C IIOMOIIBIO0 TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
42 OT60p KOpHEW TPUTOHOMETPHUECKHUX YPAaBHEHUH C IIOMOIIBIO TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
43 OT60p KOpHEW TPUTOHOMETPHUECKHUX YPAaBHEHUH C IIOMOIIBIO TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
44 Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB 1
45 Pemenne TpUroHOMeTpUUECKUX HEPABEHCTB 1
46 Pemienrie TpUrOHOMETPUIECKAX HEPABEHCTB 1
47 Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB 1
48 KonTponbras padora: "['padviku TpuroHOMeTpUIecKuX (QyHKIINH. 1
Tpuronomerpruyeckue HepaBeHCTBA"
49 OCHOBHBIE METOJIbI PEIICHHS TOKA3aTENbHBIX HEPAaBEHCTB 1
50 OCHOBHBIE METO/IbI PEILICHHS [IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX HEPaBEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX HEPaBEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHHS JIOTapHU(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pEIICHHS JIOTapH(PMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI pEeIICHHS JIOTapu(HMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PEILICHHS JIOTapHU(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PEIICHUS HPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIICHHS UPPAIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIICHHS UPPAIMOHAIBEHBIX HEPABEHCTB 1
61 I'paduueckre MeToAbI peLIeHNs] HPPANOHATBHBIX YPaBHEHUH 1
62 I'paduueckre METO/IbI pelICHNs] HPPAMOHATBHBIX YPaBHEHHUH 1
63 I'paduueckue METOIBI pelIeHNs TIOKA3aTeNbHBIX YPaBHEHUI 1
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64 ['padmueckre MeTOABI pellieHNs TOKA3aTeNbHBIX HEPABEHCTB 1
65 I'paduueckue MeToabI peleHus JIorapupMHUUECKIX YpaBHEHUH 1
66 I'padudeckre METOIBI pEIICHHS JIOTapu()MIICSCKIX HEPABEHCTB 1
67 I'paduueckue MeToap! penieHus JorapupMHUIECKIX HEPABEHCTB 1
68 I'pacdrueckme MeTOIBI pelIeHNs TOKA3aTEeNbHBIX U JIOTAPHU(PMIUECKUX YpaBHEHUH 1
69 I'pacdrueckme METOIBI pelIEHHS IOKA3aTENbHBIX U JIOTAPHU(PMIUECKUX YpaBHEHUH 1
70 I'paduueckue MeTOABI peLICHNs TOKA3aTENbHBIX U JIOTapHU(PMUIECKUX HEPABEHCTB 1
71 I'paduaeckue METOIBI pEIICHS TOKA3aTENBHBIX U JIOTapU(OMHUISCKUX HEPABCHCTB 1
79 KOHTpoanava' pabora: "HppannoHanbHble, MOKa3aTenbHbIC U JorapudpMuieckue 1
HEpaBEHCTBA
73 Kommiekcubie uncina. Anredpandeckas 1 TPUTOHOMETpUYIEcKast (popMsl 3amuicu 1
KOMIIJIEKCHOT'O YHCJIa
74 KomrutekcHble uncia. Anredpandyeckas ¥ TPUTOHOMETpUIECKast (DOPMBI 3aIicu 1
KOMIIJIEKCHOT'O YHCJIa
75 ApudpmeTHuecKue onepanuy ¢ KOMIUICKCHBIMHU YUCIIaMU 1
76 ApudmeTraeckue onepanui ¢ KOMIDIEKCHBIMHU YUCIaMU 1
77 N300paxkeHrne KOMIUIEKCHBIX YHCEN Ha KOOPIUHATHON IJIOCKOCTH 1
78 N3o0paxeHre KOMIUIEKCHBIX YHCEN HA KOOPAWHATHOMN TTOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-oii cTeneHu U3 KOMIUIEKCHOTO YHCIia 1
80 ®dopmyna Myaspa. KopHu N-0#i cTeNeHN 13 KOMILIEKCHOTO YHCIIa 1
81 [TpuMeHeHne KOMIUIEKCHBIX YMCel ISl PeIeHNs] PU3MYECKIX 1 T€OMETPHYECKUX 1
3a1a4
82 KonTtposnbsHas padora: "KomriuiekcHblie uncia' 1
83 HarypanbHbie u nienbie gncna 1
84 HarypanbHbie u nesnsie uncna 1
85 [IpumMeHeHre NPU3HAKOB IEIUMOCTH LIENbIX YHUCET 1
86 [IpuMeHeHre NPU3HAKOB AEIUMOCTH LIEbIX YHUCET 1
87 IIpumenenne pu3HakoB aenuMocty enbrx ancen: HOJl 1 HOK 1
88 [Ipumenenne npusHakoB aenumocTH nensix yucen: HOJl u HOK 1
89 IIpuMeHeHre TPU3HAKOB JETMMOCTH IEIBIX YUCE: OCTATKH 110 MOIYITIO 1
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90 [IpuMeHeHre PU3HAKOB IEIMMOCTH LIEJIbIX YUCET: OCTATKH M0 MO0 1
91 [IpuMeHeHne NPU3HAKOB AEIMMOCTH LIENbIX YUCEN: adroput™ EBkiinaa amst pemenns 1
3a[a4 B IEJIbIX YUCIIaX
92 Kontponbnas padota: "Teopus nensix yucen” 1
93 CucreMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 CucreMa 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METOJIbI PEIICHHS CUCTEM M COBOKYITHOCTEH PallMOHAILHBIX ypaBHEHUI 1
96 OCHOBHBIE METO/IbI PEIIEHHSI CUCTEM M COBOKYITHOCTEH UPPALIMOHAIBHBIX YpaBHEHUI 1
97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM H COBOKYITHOCTEW TIOKa3aTEeNbHBIX ypaBHEHUIH 1
98 OCHOBHBIE METOJIbI PEIICHHS CHCTEM H COBOKYITHOCTEW TIOKa3aTEebHBIX ypaBHEHHI 1
99 OCHOBHBIE METO/IbI PEIICHUS] CHCTEM M COBOKYITHOCTEH JIOTapU(PMUIECKUX YpaBHEHUH 1
100 OCHOBHBIE METO/IbI PEIICHHUS CUCTEM M COBOKYITHOCTEH JIOrapu(h)MHUUECKUX YpaBHEHHUH 1
101 [IpuMeHeHne cUCTEM K PEIIEHUIO MAaTeMAaTHYECKHX 3a/1a4 U 3a]1a4 U3 Pa3IMnIHbIX 1
o0nacTell HAYKU U peanbHON )KU3HU, HHTEPIPETALUs IOJIyYCHHBIX Pe3yIbTaTOB
102 [IpuMeHeHne cuCTeM K PEIIeHHI0 MaTeMAaTHYECKHX 3a/1a4 U 3a]1a4 U3 Pa3InIHbIX 1
o0acTeil HAYKH U peanbHOW )KU3HU, HHTEPIPETALUS TOJTyYeHHBIX pe3yIbTaToB
103 [IpuMeHeHne HEPABEHCTB K PELICHUIO MATEMAaTHUECKUX 3a1a4 U 33134 U3 PA3IHIHBIX 1
o0acTei HAYKH W pealbHOW )KU3HU, HHTEPIPETAIIUS TIOJTyYSHHBIX PE3yIbTaTOB
104 KonTtposnbHas padora: "CrucTeMbl paliiOHAIbHBIX, HPPALMOHATIBHBIX ITOKA3aTEIbHBIX U 1
Jiorapu()MUYECKUX ypaBHEHHIA"
105 PanmonansHbIe ypaBHEHHSI C TapaMeTpaMu 1
106 ParnonasnbHble HEpaBEHCTBA C TapaMeTpaMu 1
107 PanmonansHbIE CHCTEMBI ¢ TTapaMeTpaMu 1
108 UppanmonanbHble ypaBHEHHS, HEPABEHCTBA C IMapaMeTpaMu 1
109 HppannoHanbHbIe CHCTEMBI C TTapaMeTpaMu 1
110 IlokazarenbHble ypaBHEHUs, HEPABEHCTBA C TapaMeETpPaMu 1
111 IIoka3aTenbHbIE CUCTEMBI C ITApaMETPAMHU 1
112 Jlorapudmudeckre ypaBHEHHS, HEPABEHCTBA C TIapaMeTpaMu 1
113 Jlorapudmudeckue CUCTEMBI C TapaMeTpaMH 1
114 Tpuronomerpruyeckrue ypaBHEHHUs € lTapaMeTpaMu 1
115 TpuronomeTpruyeckre HEPABEHCTBA C MapaMeTpamMu 1
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116 TpuronomeTpuueckrue CUCTEMBI ¢ TapaMeTpaMu 1

117 ITocTpoeHue u uccneoBaHuEe MaTEMAaTUUECKUX MOJENIEH PEaIbHbIX CUTYallui C 1
MOMOIIBIO YPaBHEHHH C TapaMeTpaMu

118 ITocTpoeHue U uccnenoBaHuE MAaTEMAaTUUECKUX MOJEIIEH PEANIbHBIX CUTYalUil C 1
MOMOIIBIO CUCTEM YPaBHEHHH C MMapaMeTpamMu

119 [locTpoenue u nccnenoBaHne MaTeMaTHUECKUX MOAEJIeH pealbHBIX CUTYaIui C 1
MIOMOIIBIO CUCTEM YPaBHEHHH C MapaMeTpamMu

120 KouTponbHas pabora: "3amgauu ¢ mapamerpamu” 1 1

121 [ToBTOpeHwue, 0000IICHNE, cUcTeMaTH3alMs 3HaHUH: "Y paBHeHUS" 1

P > Jat > i p

122 [ToBTOpenwue, obo0IIeHNE, cucTeMaTH3aws 3HaHui: 'Y paBHeHHA " 1

123 IToBTOpeHue, 0000IICHNE, cCUCTeMaTH3alus 3HaHui: "Y paBHeHUsA. CUCTEMBI 1
ypaBHEHU#"

124 IToBTOpenwue, obobeHNe, cucTemaTn3anws 3Hannii: "HepaBercraa" 1

125 IloBTOpeHue, 0000IIeHNE, cUcTeMaTH3anus 3Hanuii: "HepaBencrea" 1

126 IToBTOpenwue, obobIeHNe, cucTemaTn3ans 3Hannii: "HepaBercraa" 1

197 IToBTOpeHue, 0000IICH e, cucTeMaTh3anus 3HaHui: "[Ipon3BoaHas u eé 1
npumeHeHue"

128 [ToBTOpeHue, 00o0IIeH e, cucTeMaTu3anus 3Hanui: "[IponsBoaHas u eé 1
npumeHeHue"

129 IToBTOpenwue, obo0IIeHNe, cucTeMaTn3anwys 3HaHui: "[IponsBogHas u e€ 1
npumeHeHue"

130 [ToBTOpenue, obodIIeHNe, crucTeMaTr3anyst 3Hanuii: "MaTerpan u ero npumeneHue" 1

131 IToBTOpenwue, o6o0IeHNE, cucTeMaTH3alus 3HaHni: "DyHKIH" 1

132 [ToBTOpeHue, 0000IICHNE, CUCTEMaTH3alKs 3HaHUH: "OyHKkmn" 1

133 [ToBTOpeHue, 0000IICHNE, CUCTEMaTH3alKs 3HaHuH: "OyHKkmn" 1

134 Hrorosas koHTpOIBbHAs paboTa 1

135 Hrorosast KOHTpOJIbHAsI paboTa 1

136 [ToBTOpeHwue, 0000IIeHNE, CUCTEMAaTH3AIHS 3HAHUN 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
npoBepsieMo  [IpoBepsieMble mpeAMeTHBIE Pe3yJIbTATHI 0CBOECHHSI OCHOBHOI
ro o0pa3oBaTe/IbHOI IPOrpaMMbl CpeiHero 0o1ero 00pa3oBaHusi
pe3yJabTaTa
1 Yucna ¥ BBIYUCIICHUS
11 OnepupoBaTh  MOHATHSAMM:  palUOHAIbHOE W  JCHCTBUTENBHOE  YHUCIIO,
' OOBIKHOBEHHAS U IECATHUIHAS IPOOB, IPOIIEHTHI
12 BoimonsaTe apudmMeTniecKue onepanuy ¢ paluOHAIBHBIMU U 1€HCTBUTEIBHBIMU
' YUCIIAMU
13 BomonsaTe npuONMKEHHBIE BBIYMCICHUS, WCIOJB3Ys IpaBUa OKPYIJICHUS,
' JIeNaTh MPUKUIKY U OILICHKY pe3yJIbTaTa BEIYMUCICHUH
OnepupoBaTh MOHATUSMH: CTENEHb C HENBIM TOKazaTeleM, CTaHAapTHas (Gopma
14 3alUCH JCHCTBUTENHLHOTO YWCIA, KOPEHb HATYPaJIbHOW CTENEHH; HUCIIOJIb30BaTh
' NOAXOAIIY 0 (OpPMY 3alUCH ASHCTBUTEIIBHBIX YMCEN UIS PELICHNS TPAKTUUECKUX
3a71a4y ¥ MPEACTABICHUS JaHHBIX
OnepupoBarh MOHATHSMHU: CHHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOIO YIJa;
15 WCIIOJIb30BaTh 3aIIUCh MPOU3BOIILHOTO YIiia Yepe3 o0paTHbIe TPUTOHOMETPUYECKIE
dhyHKITIN
2 YpaBHeHUSs U HEPABEHCTBA
OnepupoBaTh TOHSATHAMH: TOXIECTBO, YpaBHEHWE, HEPaBEHCTBO, IIENOE,
2.1 panroHaNIbHOE, UPPALUOHAIEHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUUIECKOE
ypaBHEHHE
29 BoimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKHUX BBIPAKEHUH M pemarb
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BomonHATe npeoOpazoBaHUSt LENBIX, PAlMOHAJIBHBIX W HPPALUOHAIBHBIX
2.3 BBIPKEHHI U peliaTh OCHOBHBIE THITBI LIENbIX, PAIIMOHANBHBIX U UPPAITUOHATBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpuMeHsTH ypaBHEHHSI U HEpaBEHCTBA JUIsl PEIICHWS MaTeMAaTHUYECKUX 3a1ad U
' 3aJa4 U3 pa3IMYHbIX 00JacTell HAYKH U peallbHOM JKU3HH
MopaenupoBath peanbHble CUTyallud Ha SI3bIKE aureOphl, COCTABIATH BBIPAXKEHUS,
25 ypaBHEHUS, HEPABEHCTBA 110 YCIOBHIO 33/1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOACIIH
C MCITIOJIb30BAHUEM arIapara anreopsl
3 OyHKIMK U rpadukn
OmnepupoBare MOHATUSAMH: (YHKIMS, crocoObl 3agaHusi (QYHKOUH, 00JacTh
3.1 OTIpeJieJIeHNsI W MHOXECTBO 3HAa4YeHWH QyHKIWH, Tpaduk (yHKIWH, B3aUMHO
oOpaTtHble QyHKIMH
32 OmnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (QyHKIUH,
' MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA
3.3 HWcnonp3oBaTh rpadmku QyHKUMA 1T peUIeHUs] ypaBHEHUN
34 Ctpouts M uuTaTh rpaduKH JUHEHHON (YHKIMHK, KBaapaTHUHOW (YHKIUH,
' CTETIEHHOH (PYHKIMH C LIEJIBIM [IOKa3aTesieM
35 HUcnonb3oBaTh rpaduku GYHKIUH A5 UCCIIEAOBAHHS MPOLIECCOB U 3aBUCHMOCTEH

Opy pelIeHUH 3aady W3 JPYyruX Y4YeOHBIX MNpPEIMETOB W peaqbHOM >KU3HH,
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BbIpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MCKIY BCINYMHAMU

4 Havaya MaTeMaTH4eCKOro aHajmsa
41 OmepupoBaTh  TOHATHSIMH: MOCJIEA0BATEIBHOCTb, apupMeTrndeckas U
TCOMCTPHUUICCKAA IMMPOrpeCCumn
4.2 OHepHpOBaTI) MOHATHAMU: OECKOHEUHO y6BIBaIOH13H TCOMCTPUUCCKasA Nporpeccus,
CyMMa OECKOHEYHO YOBIBAIOIIEH TeOMEeTPHUYECKOI MPOrpeccuu
4.3 3aﬂaBaTI) IMOCJICAOBATCIIbHOCTH pAa3JINYHBIMHA criocodamu
4.4 Hcnonw30BaTh CBOMCTBA HOCHGILOBaTCHLHOCTCﬁ nu nporpeccnﬁ AJI1 peIICHUS
peanbHbIX 33Ja4 MPUKIAJHOIO XapaKkTepa
5 MHoOXecTBa U JIOTUKa
51 OHepHpOBaTI) IMMOHATHUAMMU: MHOKECTBO, OIICpallii HAJl MHOXKXCCTBaAaMU
52 Hcnons3oBaTh TCOpCTHKO-MHO)KeCTBeHHBIﬁ arnmapar [Jjisd OIMCaHuA pe€ajIbHBIX
MPOLIECCOB U SIBICHHUM, P PEUICHUH 3324 U3 IPYTUX y4eOHBIX TPEIMETOB
5.3 OrnepupoBath MOHATUSMU: OTPE/ICICHIE, TEOpPEMa, CIECICTBHUE, JJOKA3aTEIHCTBO
11 KJIIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaTbl 0CBOCHHs OCHOBHO
e 0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATHSAMM: HaTypalbHOE, LEJI0€ YHUCIO0; HCHOIb30BaTh
11 IPU3HAKN JACIMMOCTH LENbIX YHUCEIN, PAa3JIOKEHHE 4YHCIAa Ha IPOCTHIE
MHOJKUTENH JUIsl peIIeHNUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJIBHBIM [TOKA3aTEIeM
13 OnepupoBaTh MOHATUSIMHU: JorapudM 4ucia, AECITUYHBIE U HATypaJbHbIE
JorapuQmbl
2 YpaBHEHMS 1 HEPABEHCTBA
[IpuMeHATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONepupoBaTh MOHATHUSAMHU: IOKa3aTeIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinonuATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpXKAIIMX Jorapudmsl;
2.2 ONEpUPOBATH MOHATUAMU: JIoTapu(MUUECKOE ypaBHEHHE U HEPABEHCTBO,
pelaTh OCHOBHBIE TUIIBI IOTApU(PMHUUECKUX YpaBHEHUI U HEPaBEHCTB
2.3 HaxoauTs perieHus npocTeHmux TPUroHOMETPUYECKIX HEPABEHCTB
OrnepupoBaTh MOHATHUAMM: CHCTEMA JIMHEWHBIX YPaBHEHUU M €€ pelICHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM AJIS pEIICHUs MPAaKTHYECKHUX
3a1a4
25 HaXO)II/ITI)UpeIHeHI/ISI MIPOCTEUIINX CHCTEM M COBOKYITHOCTEW PALIMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKe aireOpbl, COCTABIAThH
2.6 BBIPDAKECHMSI, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbI 10 YCJIOBHIO 3aJa4H,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arIapara ajreopbl
3 DyHKIIUK U TpaPUKH
3.1 OnepupoBaTh TOHATHUSAMU: TEepHOAWYECKass (GYHKIUS, TPOMEKYTKH
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MOHOTOHHOCTH (YHKIIMH, TOYKH HKCTpeMyma (YyHKIUH, HauOoJbIIee W
HaAaMMCHBIIICC 3HAYUCHUA q)YHKI_II/II/I Ha MPOMCIKYTKC, HCIIOJIL30BATh HUX IJIA
ucclienoBanust QyHKIMH, 33JaHHOM IpaduKOM

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTENbHOM, JorapuMudeckon u

3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; uH300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTH Y UCIOJIb30BATh JJIsl PEIICHUs] YpaBHEHHUH U HEpaBEeHCTB
33 N3o00pakaTh Ha KOOPAUHATHON TUIOCKOCTH l"pa(i)j/IKI/I JIMHEWHBIX VypaBHeHI/Iﬁ
U MCIIOJIb30BATh UX JUIS PELICHUsI CUCTEMbI JIMHEHHBIX YpaBHECHUN
34 Ucnonp3oBare rTpaguku (YyHKIMA A7 HMCCIEJOBAHUS IPOLIECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCLUILINH
4 Hauana MmaTreMaTHueCKOro aHajin3a
OnepupoBarh MOHATUSMU: HETIPEPhIBHASL (DYHKIHS, IPOU3BOIHAS (PYHKIUH,
4.1 UCIIOJIb30BaTh I'€OMETPUUECKUN U (PU3NYECKUH CMBICT HPOM3BOJHOW JUIs
peleHus 3a1aq
42 Haxomute  mpousBOAHBIE — DIEMEHTApPHBIX  (YHKUWH,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKLIUI
Hcnonb3oBaTh  NMPOM3BOAHYIO  JUId  MCCIENOBaHMA  (YHKUMH  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPHUMEHATh PE3yJIbTaThl HCCIEAOBAHUS K
HOCTPOCHMIO rPpahuKOB
44 Hcnonb30BaTh MPOU3BOJAHYIO JJIS HAXOXKAECHUS HAWIYYLIEro peIleHUs B
NPUKJIAJIHBIX, B TOM YHCJIE€ COIMATBHO-YKOHOMHUYECKHX, 3aauax
45 OnepupoBaTh TOHATUSIMH: TE€pPBOOOpa3Has ¥ WHTErpajl;, IOHUMATh
' reoMeTpUYecKuil U (pU3NYecKii CMBICIT HHTErpaja
16 Haxonute mepBooOpa3Hbie dNIeMEHTAPHBIX (DYHKIHMNA, BRIYUCISATH HHTETPAT
' 1o ¢popmyie Hetotona — JleliOHuna
47 Pemate mpukiiagHble 3a/1a4M, B TOM YUCIE COLMATIBHO-?)KOHOMHYECKOTO U

(Hu3rYecKoro xapakrepa, CpeJIcTBAMH MaTEMaTHUECKOTO aHAIN3a
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

Kon
1 Uucna v BBIUKCIEHUS
PammonaneHple umcna. OOBIKHOBEHHBIE W JECATHYHBIE OpOOM, MPOLEHTHI, OECKOHEYHBIC
11 nepuogrueckiue apoOu. ApudMeTHUECKHEe ONepalud C  paluoHAIbHBIMH  YHCIIAMH,
npeoOpa3oBaHMs YUCIOBBIX BblpakeHHH. [IprMeHeHue apoOeil M MPOLEHTOB AJSl PELICHUS
MPUKIAAHBIX 337a4 U3 Pa3IUUHbIX OTpaciici 3HAHUM U peaIbHOM >KU3HU
HeiictBurenpHple 4ncia. PamuoHanpHBIE W HppaldOHaNIbHBIE dHCHA. ApuMeThdecKkue
1.2 oTepanuy ¢ eHCTBUTEIbHBIMU YrciaaMu. [IpubamKkEHHbIC BEIYUCICHHUS, IPABUIIA OKPYTIICHHS,
MIPUKHU/IKA U OLIEHKA pe3yJIbTaTa BRIYUCIECHUI
Crenenp ¢ uensiM mokazareneM. CraHgapTHas (opma 3amucd JCHCTBHTENBHOIO YHCIHA.
13 Hcnonp3oBanue mnoaxomsmeil (opMmbl 3amMcu  IEHCTBUTENBHBIX YHCEN ISl PELICHHs
MIPAKTUYECKUX 33144 U IPEJCTABICHUS TaHHBIX
14 ApI/I(I)MeTI/I‘IE?CKI/Iﬁ KOpPEeHb HATypallbHOH crerneHu. J[elcTBus ¢ apupMEeTHIECKUMH KOPHSIMHU
HaTypaJIbHOM CTeNeHH
15 CHHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YHUCIJIOBOTO apryMeHTa
2 YpaBHeHHS 1 HEpPAaBEHCTBA
2.1 ToxkecTBa ¥ TOKAECTBEHHbIE IPE0OPa30BAHMUS
29 IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BbIpaKeHHH. (OCHOBHBIE TPUTOHOMETPUYECKUE
(hopmybt
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHCTBa. MEeTOI MHTEPBAJIOB
24 Perrenue nenpix 1 ApoOHO-pAIMOHAIBHBIX YPABHEHHH 1 HEPABEHCTB
25 Pemenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETPUYECKHUX YPaBHEHUIN
27 IIpumeHeHne ypaBHEHHMH M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHX 3aJad U 33434y U3
PasInYHBIX 00J1acTeil HAYKH U peabHOM KU3HH
3 OyHKIMY U rpaguKu
3.1 Oynkmst, cnocoOsl 3ananus GyHkuuu. ['paduk Gpyakumu. Bzaumuo oOpatHble pyHKIMN
32 Obnacte ompenesneHUs ¥ MHOXECTBO 3HaueHWH QyHkumu. Hymm ¢ynxmum. IIpomexyTkn
3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (HYHKLIUH
33 CrenieHHast (GYHKUMS C HaTypajJbHBIM M ILelbIM TOKa3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpadyK KOpHS N-0 cTEeNeHn
34 Tpuronomerpuyeckas OKpyKHOCTb, OIpeeSIcHHEe TPUTOHOMETPUUYECKUX (PYHKIMHA YMCIIOBOTO
aprymeHTa
4 Hayana maremMaTH4eckoro ananmsa
41 IlocnenoBarensHOCTH, CIOCOOBI 3aJlaHus MOCIIEA0BATENIBHOCTEN. MOoHOTOHHEIE
MOCIIEAOBATEILHOCTH
Apudmernyeckas 1 reoMeTpudeckasi mporpeccun. beckonedHo yObIBaroIas reoMeTpudecKast
42 nporpeccus. Cymma OeckoHedHO yObIBaromiei reomerpuueckoil mporpeccun. Popmyna

CJIOKHBIX TIPOICHTOB. Hcnons3oBanue nporpeccun i pCHICHUA PCAJIbHBIX  3aJda4
IMMPUKIIATHOT O XapaKTCpa
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MHoxecTBa U JIOTUKa

MHOXeCTBO, Omepanuy Hal MHOXKecTBamH. Jlmarpammbl Oinmepa — Benna. [Ipumenenune

5.1 TEOPETUKO-MHOKECTBEHHOT'O ammapara JJisl ONMCAHMs PeajbHBIX MPOLECCOB U SBICHUM, MpU
PELICHNN 3a/1a4 U3 APYTUX yUEOHBIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COIePKAHMS
1 Uricna v BEIYHACICHUS
1.1 Harypanesubie u nensie yncna. [IpuzHaku 1eTuMOCTH HEIbIX YHCel
1.2 Crenens ¢ pallMoOHAJIBHBIM NIOKa3aTesnieM. CBOWCTBA CTETIEHU
1.3 Jlorapudm yncna. JlecsiTuyHbie U HATYpaJIbHBIC JOTapU(OMBI
2 YpaBHEHUS U HEpAaBEHCTBa
2.1 [IpeoOpaszoBaHue BRIPAKEHHH, COIEPIKAIINX JIOTapH(DMBI
2.2 [IpeoOpazoBaHue BRIPAKEHH, COJIEPIKAIINX CTEIIEHH C PAIMOHAIHLHBIM TIOKa3aTeIeM
2.3 [Ipumeps! TPUTOHOMETPUIESCKUX HEPABEHCTB
2.4 [lokazarenbHbIE ypaBHEHHUS M HEPABEHCTBA
2.5 Jlorapudmudeckre ypaBHEeHHsI U HEPaBEHCTBA
26 CI/ICTSMBI J'II/IHeI‘/'IHBIXv ypaBHEeHUI. PellieHne NpuUKIagHBIX 3ajlad C IMOMOUIBIO CHUCTEMBI
JMHEHHBIX YPaBHEHUH
2.7 CucTeMbl U COBOKYITHOCTH PaIlMOHATILHBIX YPABHEHHUH U HEPABEHCTB
28 [IpuMeHeHne ypaBHEHHI, CHCTEM W HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 33724 U 33724
W3 Pa3IMYHBIX 00IacTel HAYKH U PEeaIbHON JKU3HU
3 Oynknuu U rpaduku
31 Oyuknus. [lepruoanyeckue GyHkyun. [IpoMexxyTkn MOHOTOHHOCTH (pyHKIIMH. MakCUMyMBbI
1 MUHUMYMBI GyHKIuH. Hanbospiiee 1 HauMeHblIee 3HaueHue GyHKLIUHN Ha IPOMEKYTKE
3.2 Tpuronomerpuieckne (HyHKIHH, UX CBOMCTBA U TpaQHKH
3.3 [Noka3arenbHas u orapudpmuueckas QyHKIMU, UX CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadgukoB QyHKITHIA JJIsl pelIeHHs YPAaBHEHUH U IMHEWHBIX CHCTEM
Ucnonb3oBanne TpadukoB (QYHKIMHA I HWCCIEAOBAHHS TNPOIECCOB W 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NPU pEIIeHUH 3afad M3 APYruxX Y4eOHBIX MPEAMETOB M pealbHOM
KU3HH
4 Hauana maremarndeckoro aHaiusa
4.1 HenpepeiBablie ¢pyHKunU. MeTo1 HHTEPBAIOB 171l pELICHUS] HEPABEHCTB
4.2 [IpousBognast pynkiuu. ['eomeTprdeckuii u GU3NUECKUI CMBICT IPOU3BOTHOM
43 [MpousBoaHbIe AmeMeHTApHBIX (QYyHKIHA. DOpMyIbl HAXOXKICHHS TPOU3BOIAHON CYMMBI,
MPOM3BEIEHHSI M YACTHOTO (DYHKLHUH
44 [IpumeHeHne MPOU3BOJHON K MCCIEIOBAHWIO (PYHKIMHA Ha MOHOTOHHOCTH U KCTPEMYMBI.
Haxosxaenne HauOoJbIIero 1 HaMMEHbIETO 3HaYeHUs] PYHKIIMM Ha OTpe3Ke
45 [Ipumenenne npon3BOIHON ATl HAXOXKICHUS HAWTYUIIETO PEHICHUS B IPUKIAAHBIX 3a/1a4ax,
JUIsL ONIPEIeTICHNs] CKOPOCTH TpoLecca, 3a1aHHOro GopMysioi uitk rpaduKoM
4.6 [lepBooOpa3zHas. Tabnuna nepBooOpa3HbIX
47 WnTerpan, ero reomerpudeckuii 1 Gpu3nveckuii cMbIci. Beraucienne uaTerpaia no gopmyiie
Herotona — JleiiOHuIa
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
nposep
1eMOro
TpeOOB
aHus

IIpoBepsiemble TpeOOBaHMS K MPEIMETHBIM Pe3yabTATAM OCBOEHHUS OCHOBHOI
o0pa3oBaTeJbHON MPOrpaMMbI CpeHero 0011ero 0opa3oBaHusi

Brnagenne wMeTtomamMm  [0Ka3aTeiabCTB, AITOPUTMAMH  PEIICHHUS  3alady, yMCHHC
(¢hopMyIUpOBaTh M ONEPUPOBATH TOHATHAMU: ONpEJCIICHUE, aKCcuoMa, Teopema,
CIIC/ICTBUE, CBOMCTBO, TMpPH3HAK, JIOKA3aTEIIbCTBO, PABHOCUIIBbHBIC (HOPMYIHPOBKH;
MPUMEHATh MX; YMEHHE (DOPMYJIMPOBaTh OOPAaTHOE M MPOTHBOIIOJIOKHOE YTBEPIKICHUE,
MPUBOJIUTh MPUMEPhl U KOHTPIPUMEPHI, HCIONB30BaTh METOJ MaTEeMaTHYCCKOM
WHIYKIWW; TPOBOIUTH JIOKA3aTeNbHbIC PAcCyKIACHUS TPU PENICHWH 3a/1ad, OICHUBAThH
JIOTMUYECKYI0  MPAaBUJIBHOCTh  PACCY)KICHHH; YMEHHE ONCPHPOBATh  MOHATHAMHU:
MHOXXECTBO, TOJMHOXKECTBO, OIEpallMi HaJl MHOXECTBAMU; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIM anmapaT JJIsl OMUCAHUS PeallbHBIX MPOIECCOB U SIBICHUN U
MPU PEIICHUH 3aj1a4, B TOM YHCIIC U3 IPYTUX YUYCOHBIX MPEAMETOB; YMCHUE ONEPUPOBATH
MOHSTUAMU: Tpad, CBSA3HBIN Tpad), AepeBo, UK, rpad Ha MIIOCKOCTH; YMEHUE 3a]aBaTh U
OIMUCHIBATh Irpadbl pa3IMUHBIMUA CIOCO0AMH; HCIIOJIB30BATh Tpadbl IPH PEIICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPAJIbHOE YHCIIO, [IEJI0€ YUCIO, CTEICHD C HEIbIM
MOKa3aTeseM, KOPeHb HaTypallbHOM CTENeHH, CTENEHb C PallMOHAIBHBIM TOKa3aTeseM,
CTETIeHb C JCWCTBUTENBHBIM MOKa3aTeNeM, JJOrapudM Yncia, CHHYC, KOCHHYC W TaHTE€HC
MIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOJYJI0, PallMOHAILHOE YHCIO, HPPAIlMOHATLHOE
YUCJIO, MHOXKECTBA HATYPAJIbHBIX, IENBIX, PAIMOHAIBHBIX, JCHUCTBUTEIBHBIX YHCE,
YMEHHE UCIOIb30BaTh MPHU3HAKH JEIUMOCTH, HAWUMEHBIIWA OO AETUTENh W
HauMeHbIlee o0IIee KpaTHOe, alropuT™M EBKIWAa NMpu pelieHHud 3ajad; 3HAKOMCTBO C
pPa3IUYHBIMH TIO3UIIMOHHBIMU CHCTEMAaMH CUUCICHUS; YMEHHE BBINONHITH BBIUYMCICHUE
3HAYEHWH W TMpeoOpa3oBaHUS BBIPAKEHWH CO CTENEHSAMH W Jorapudpmamu,
peoOpa3oBaHus JPOOHO-PAIOHANBHBIX BHIPAKEHUH; YMEHNE ONEPUPOBAThH IMMOHATHSIMHU:
MOCJICZI0BATEIBHOCTD, apU(METHUECKas MPOTPEecCUsi, T'e€OMETpPUYECKasi MPOrpeccus,
OeCKOHEYHO  yOBIBalOIas  TreoMeTpudecKas  MpOTrpeccHs;  yMEHHe  3a/1aBaTh
MOCIIEZIOBATEIEHOCTH, B TOM YHCJIE€ C TIOMOINBI0 PEKYPPEeHTHBIX (QOpPMYI;, YMEHHE
OTICpUPOBATh TOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJAYJIb W apryMEHT KOMIUIEKCHOrO 4mcia, ¢GopMa 3amucH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKass U anreOpamdeckas); YMEThb MPOU3BOJIUTH
apupMeTHIeCKne ACHUCTBUS C KOMIUICKCHBIMH YHCJIaMH; MPHUBOIUTH TMPUMEPHI
WCTIONTH30BAHUSI KOMIUICKCHBIX YHCEN, ONEPUPOBATH MOHATHUSAMHU: MaTpuna 2X2 m 3x3,
ONpeeIUTeNb MATPUIIBIL, TEOMETPUUECKUI CMBICI ONPEAeIUTENs

YMeHue omnepupoBaTh MOHATHSAMU: pallMOHAIbHBIC, UPPALMOHANIBHBIC, MOKA3aTEIbHBIE,
CTETICHHbIE, JIOTapu(PMHUYECKUE, TPUTOHOMETPHUUECKUE ypaBHEHUS W HEPaBEHCTBA, HX
CHUCTEMBI,  YMEHHE  ONEPHPOBATH  MOHATHSAMH:  TOXIECTBO,  TOXICCTBCHHOE
npeoOpa3oBaHue, YypaBHEHHWE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHWH MW HEPABEHCTB,
PaBHOCWJIBHOCTb YpPaBHEHHUM, HEPAaBEHCTB W CHUCTEM; YMEHHE pEIlaTh YpaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C TOMOIIBIO PA3IUYHBIX NPUEMOB; peEIIaTh ypPaBHEHHS,
HEpPaBeHCTBA M CHCTEMBI C TapaMeTpOM; IMPUMEHATh YpaBHEHHSA, HEpPABEHCTBA, WX
CUCTEMBI JIJISl PEIICHUS MaTeMaTUYEeCKHX 3aj1ad U 3a]1a4 U3 Pa3IMYHBIX 00JIaCTe HAyKU U
peaTbHOM KU3HU

YMeHue omnepupoBaTh NOHATHUAMH: (QYHKUUS, YETHOCTb (QYHKIHH, NEPUOIMYHOCTD
(YHKIMHU, OrpaHUYCHHOCTh (YHKIIUH, MOHOTOHHOCTH (DYHKIMH, DKCTPEMYM (DYHKITUH,
HauOoJplllee W HaWMEHbllee 3HA4YeHUS (YHKIUM Ha MPOMEKYTKE, HEIpephIBHAL
(GyHKUUMS, acUMOTOTH Tpaduka (QYHKIUH, MEpBas W BTopas Npou3BOAHAs (YHKLUWH,
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TCOMETPHUYCCKUN M (PU3NYECKHIA CMBICI MPOU3BOJIHOM, MMEPBOOOpa3Hasi, OIpeIeIEHHBIN
WHTETpaJl; YMEHUE HAaxXOJWTh aCUMNTOTHI rpaduka (QyHKIUU; YMEHHE BBIUYUCIATH
MPOM3BOJHBIE CYMMBI, MPOW3BEACHUS, YACTHOTO M KOMIO3UIUKM (DYHKIMHA, HAXOIUThH
ypaBHEHHE KacaTelbHOH K TrpaduKky QYHKIMH;, YMEHHE HaXOJUTh IPOU3BOHBIE
AJIEMEHTApHBIX (YHKIUH, YMEHHE WCIIOJIb30BaTh MPOU3BOAHYIO JUIS HCCICIOBaHUS
(hyHKIM, HAXOIUTH HAUOONBIITNE U HaUMEHbIINE 3HaUYeHU (QYHKINI; CTPOUTH TpaduKu
MHOTOYJICHOB C WCIIONB30BAHUEM aIlapara MaTeMAaTHUSCKOr0 aHaunu3a; MPUMEHSThH
MPOU3BOAHYIO JJIi HAXOXKJCHHSI HAWIYYIIErO PEHICHUS B TNPUKIAJHBIX, B TOM YHUCIIC
COLIMATBHO-3KOHOMHUYECKUX U (U3MYECKUX 3aJlayax; HAXOAUTh IUIOMAI U OO0BEMBI
(buryp ¢ MoOMOIIbI0 HHTETpaja; MPUBOIUTH MPUMEPHI MATEMATHYSCKOTO MOJICIAPOBAHHUS
C TIOMOIIBIO AU PEepEeHITHATEHBIX YPaBHCHUN

YMeHue omepupoBaTh MOHATUSAMU: Trpaduk (HyHKIUH, oOpaTHas (GyHKIHS, KOMIO3HUIIHAS
GyHKUMH, nuHEHHAs QYHKOUS, KBaApaTWdHas QYHKOWSA, paluoHalbHas (QYHKIUS,
creneHHas (YHKIHs, TPUTOHOMETpUYECKHe (DYyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE
(hyHKIIMH, TOKa3aTenpHas W Jorapudmudeckas (QYHKIUW; YMEHHE CTPOUTHh Tpaduku
W3YYCHHBIX (YHKIUHA, BBIMOJIHATH MpeoOpa3zoBaHus rpadukoB (GYHKIHH, WCHONB30BaTh
rpaduKu A7 U3y4YeHHUs MPOIECCOB M 3aBUCHMOCTEH, MPH pEIICHUH 3a]ad W3 JIPYyTux
y4eOHBIX TPEIMETOB H 331a4 U3 peajbHOU JKU3HH; BBIPAXaTh (OPMYJIaMU 3aBUCHMOCTH
MEXKIy BEIMYMHAMH; HCIOJNB30BaTh CBOWCTBA W Tpapuku (QYyHKOUH I peIIeHUs
ypaBHEHWH, HEpaBEeHCTB W 3aJady C IapaMmeTpaMu; H300pakaThb Ha KOOPAMHATHOM
TUIOCKOCTH MHO>KECTBA PELICHUH YPaBHEHUH, HEPABEHCTB U HX CHCTEM

YMeHHe peniath TEKCTOBBIE 33[ja4l Pa3HBIX THUIOB (B TOM YHWCIE Ha MPOLEHTHI, JOIH U
4acTH, Ha JABWXEHUE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJOI'H, 331a4H U3 00NacTH
yIpaBieHUS JTUYHBIMA U CEMEHHBIMU (DMHAHCAMH); COCTABIISITH BBHIPAKECHUS, ypaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI II0 YCIOBUIO 3allaud, UCCIIEA0BATh [IOJYYEHHOE PELICHUuE U
OLIEHMBAThH MPABIONOJO0HOCTh PE3YIbTATOB; YMEHHE MOJEINPOBATh pealibHbIE CUTYALIMH
Ha SI3bIKE MAaTEMAaTHKH; COCTABIATH BBIPAXKCHUSI, YPAaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI
[0 YCJOBUIO 3a/lauyM, UCCIIEA0BaTh IIOCTPOEHHBIE MOJAEIM C MCIOJIb30BAHUEM allapara
ayreOpbl, MHTEPIIPETUPOBATh HOIYUYEHHBII Pe3yIbTaT

YMeHue onepupoBaTh MOHITHSME: Cpe/iHEe apUPMeTHUECKoe, MeIMaHa, HanOOoJbIlee
HauMEHbIIIEE 3HAYEHUs, pa3Max, IUCIEPCHs, CTaHJApTHOE OTKIOHEHHE YHCIIOBOIO
Habopa; yMeHHWe W3BJeKaTh, WHTEPIPETUPOBATh WH(POPMAIMIO, TMPEICTABICHHYIO B
TabnuIax, Ha Auarpammax, rpagukax, OTpaXarollyl0 CBOHCTBA PEaJIbHBIX MPOLECCOB U
SIBJICHUH; MPEACTaBJIATh MH()OPMALMIO C MOMOLIBIO TAaOJHIl W AMArpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIE C NPUMEHEHHEM TIpadUuecKUX METOAOB U
AJIEKTPOHHBIX CPEJICTB; TpaUUecKH MCCieJ0BaTh COBMECTHBIE HAOIOJICHUS C TIOMOIIIBIO
JyarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHne oneprupoBaTh NOHATHAMHE: CIyYailHBIN OIBIT U CITydaifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; yMEHHE BBIUUCIISATH BEPOSTHOCTh C HCIIOIB30BAHUEM IPauuecKux
METOAOB; TPHUMEHATH (OPMYJBI CIOXKEHHS WM YMHOXEHHUS BEpOSTHOCTEH, (Gopmyiy
MOJTHOM BEpOSITHOCTH, (opmyny bepHysmu, koMOMHAaTOpHBIE (AaKTEl U (HOPMYIIBI,
OLIEHMBATh BEPOATHOCTH PEAIbHBIX COOBITHIl; yMEHHE ONEepHPOBaTh IMOHATHIMU:
CillydailHasi BEIMYMHA, PACIpPENEICHUE BEPOATHOCTEH, MaTEeMAaTUYECKOE OXXKHUIaHHE,
JICTIEPCHUST U CTAHJIAPTHOE OTKJIOHEHHE CIy4YalHON BEMYHMHBI, QYHKIMH paclpe/ieIICHHsI
U IUIOTHOCTH PaBHOMEPHOTO, NOKA3aTEJIbHOI0 U HOPMAJIBHOIO PaclpeiesIieHU; YMEHNE
WCIIOJIb30BaTh CBOWCTBA M3YyUYEHHBIX PACHPEIEIICHUN JUIs pEIleHHs 3a/1a4; 3HAaKOMCTBO C
HNOHATHSIMU: 3aKOH OOJBLIMX YHCEN, METOAbl BbIOOPOYHBIX HCCIENOBAHUMN; yMEHHE
NPUBOANTH TPHUMEPHl TPOSBICHHS 3aKOHA OOJNBIIMX YHCEN B IPHPOIHBIX U
OOILIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPHUPOBATh MOHATHAMU: COUYCTaHHE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHCIO IMEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMeHHE TNPUMEHSTH
KOMOHMHATOpHBIE (haKThl M PACCY)KICHHUS A PEIIeHHs 3a[ad; OLEHHBATh BEPOSATHOCTH
peambHBIX COOBITHH; COCTaBJSITH BEPOSTHOCTHYIO MOZETb W HHTEPIPETHPOBATH
MIOJIyYEHHBIN Pe3yabTaT

VYmenne OINCPUPOBATh NOHATHUAMU: TOYKA, IMpAMas, IMIOCKOCTb, MPOCTPAHCTBO, OTPC30K,
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10

11

12

13

NMyd, BEIMYMHA yINa, IUIOCKMH yroji, MABYTPaHHBIA yroi, TPEXTpaHHBIA yrod,
CKpEILMBAIOLINECS TpsIMblE, MAPAJIENBHOCTh W TMEPHNEHAUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEH, Yroj MEXAY HMPSAMBIMHU, YIOJI MEXAY HNPAMOH M MJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMM, PAcCTOSIHHE OT TOYKU A0 IJIOCKOCTH, PACCTOSHUE MEXIY NPSAMBIMH,
paccTOsHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCTIONb30BaTh MIPU PELLICHUH 3a/1a4 U3yUCHHbIE
(bakThl U TeopeMbl IFIAHUMETPHUH; YMCHHE OLICHUBATh Pa3Mepbl 00BEKTOB OKPY’>KAIOLIETO
MHUpA; CTPOUTh MAaTEMAaTHYECKHE MOJIEIU C IIOMOINBI0 TI'€OMETPUYECKUX IOHATHH H
BEJIMYMH, pEIIaTh CBA3aHHBIE C HUMM MTPAKTHUECKUE 3a1a4U

YMeHue onepupoBaTh HNOHSATHAMU: IJIOMIAAs QUTYpbl, 00bEM (UTYpBI, MHOTOTPAaHHUK,
MPaBUIbHBI MHOTOTPaHHUK, C€Y€HHEe MHOTOTpaHHUKA, KyO, Mapajuienenurne]], npu3Mma,
nupamuza, ¢Gurypa u mOBEpPXHOCTh BpallleHMs], LWIMHADP, KOHYC, map, cdepa, miomanb
cdepsl, WIOMEAAb MOBEPXHOCTH NMUPAMUABI, NIPU3MbI, KOHyca, LWINHAPa, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TMapajiiefienuneia, MUpaMuIbl, MpPU3MBI, LUIUHApa, KOHyca, Iapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHHMsS KOHyca M LWIMHIpPA, MapajuielibHble OCH WU
OCHOBAHUIO, CEYCHHUE I1apa, INIOCKOCTh, Kacaromasics cepbl, LWINHAPA, KOHYCa; YMCHHE
CTPOUTH CEUCHHE MHOTOTPaHHKKA, N300paskaTh MHOTOTPAaHHUKH, (PUTYPBI U IOBEPXHOCTH
BpallleHus, UX CEYEHMs, B TOM 4YHCIIE C IOMOUIbIO 3JEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHSTh CBOHCTBA TI€OMETPHYECKHX (UTYp, CaMOCTOSTENbHO (OPMYIHPOBATH
OIIpeneNicHUs H3y4aeMbIX (Uryp, BBIABHIaTb THUIOTE3bl O CBOWCTBAX M MpPU3HAKaX
reOMEeTpHUYECKUX (QHUrYp, OOOCHOBHIBATH WIIM ONpPOBEPraTh HX; YMEHHE MPOBOIUTH
kinaccupukanuio QUIyp MO pasIUMYHBIM < IpPU3HAKaM, BBIIOJHATH HEOOXOOUMBbIC
JOTIOJIHUTEIIbHBIE TIOCTPOCHHUS

VMeHue onepupoBaTh MOHATHSAMU: IBHKCHHE B IPOCTPAHCTBE, MapajlIeibHbIH MEepPeHoC,
CUMMETpHUsi Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, Ipeodpa3oBaHME MOI00MS,
1o7I00HbIe (DUTYPBI; YMEHUE PACIIO3HABATh PABHbBIC M 1MOJ00HBIC (UI'YpPBI, B TOM YHCIIC B
HPHUPOJIe, MCKYCCTBE, APXUTEKTYpEe; HCIOIb30BATh I'€OMETPUUECKUE OTHOLICHHS IPU
pCILICHNH 33/1a4; HaXOJUTh T€OMETPUUECKUE BEIMYHMHBI (JUIMHA, YroJ, IUIOaab, 00bEM)
NpU PEIICHUH 3aad M3 JPYruX Y4eOHBIX MPEIMETOB M M3 PEalbHON JKU3HH; YMCHUE
BBIYUCIIATh T€OMETPUYSCKUE BEJIMYMHBI ([UTMHA, YTOJ, IUIOLIaAb, OOBEM, IUIOIIA/IbL
MOBEPXHOCTH), MCIOJb3ys H3y4eHHbIE (OPMYIbI M METO/Bl, B TOM YHCJE: IUIOLIA/b
MOBEPXHOCTH MHUpPaMUIbI, TPU3MBI, KOHYyca, LWIMHApA, Tuomans chepbl; o0béM Kyoa,
NPSIMOYTOJILHOTO  TTapaJUIeIeTUIe/1a, TUPAaMU/Ibl, MPU3MbI, HWIHHAPA, KOHYca, IIapa;
YMEHHE HaXOUTh OTHOLICHHE 00BEMOB OI0OHBIX (HHUTYD

YMeHHe ONepupoBaTh IOHATHAMH: IPSIMOYTOJbHAs CHCTEMa KOOPIUHAT, BEKTOP,
KOOP/IMHATBI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB, HPOU3BEICHHE BEKTOpa Ha
YHCIIO, PA3JIOKEHHE BEKTopa MO 0a3ucy, CKalspHOE IPOM3BEACHHE, BEKTOPHOE
NpOU3BE/ICHHE, YroJ MEXKIy BEKTOpPaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOODJMHATHBI METOJ Ul PELICHUs TeOMETPHYECKUX 3a]ad W 3ajad JAPYrHX y4eOHBIX
peIMETOB

YMeHHe BHIOMpaTh NOAXOMASAIMINI METOA Ul PEUICHHs 3aladyd; MOHUMaHHE 3HAYUMOCTH
MaTEeMaTUKH B M3yYCHUH MPHPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB M SBJICHHIA; yMEHHE
pacno3HaBaTh NPOSBJICHHE 3aKOHOB MaTeMAaTUKH B WCKYCCTBE, YMEHHE IPHUBOJHUTH
pUMEpbl MAaTEMAaTHYECKUX OTKPBITUI POCCUICKON M MEPOBOM MaTeMaTH4eCKON HaAyKH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Umcna ¥ BEIYUCICHHS
11 HartypanbHbie 1 nenblie uncna. [Ipu3Haku AeTMMOCTH HEJbIX YHCEl
19 Panmonaneaeie yncna. OOBIKHOBEHHBIE M AECATUYHBIE APOOH, MPOLEHTHI, OECKOHEYHBIC
TIePUOIUTUECKAC TPOOH
13 ApH(bMeTHqS:CKHﬁ KOpeHb HaTypaJbHOU cTeneHu. JefcTBus ¢ apupMeTHIeCKUMHI KOPHIMU
HaTypaJbHOW CTEIICHH
14 Crenenp c nenblM mnokaszareiaeM. CTENeHb € pallMOHAIBHBIM IOKa3zareneM. CBoOHCTBa
CTEIICHH
15 CuHyc, KOCHUHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'CHC
YHCJIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. [lecsituuaple 1 HATypaJlbHbIE JOTapUGMBI
HeiictBurenpable yucna. ApudMETHYECKHE OIepanud C JIeHCTBHUTEIHHBIMH YHCITAMU.
1.7 [MpubnmxkEéHHbIE BBIYMCICHUS, IMpaBUIa OKPYTJCHUS, NMPUKUAKA W OIEHKA pe3yibTara
BBIYMCIICHUN
1.8 [IpeobpazoBaHue BHIPAIKEHHIA
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpABEHCTBA
21 Lenple 1 IpOOHO-pAITMOHATBHBIE YPABHEHUS
2.2 WpparmonaipHble ypaBHEHUS
2.3 TpuroHomeTpuueckie ypaBHEHUs!
24 [TokazarenbHbIe 1 TOrapuPMUIECKUE YPaBHEHHSI
2.5 Lensie u poOHO-paITMOHATIEHEIE HEPABEHCTBA
2.6 WppartmonanbHble HEpaBEHCTBA
2.7 [TokasarenbHbIe U JIOrapu(pMUUESCKUE HEPABEHCTRA
2.8 Tpuronomerpuieckre HepaBEHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTH YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu
2.11 Martpuna cucTeMsl JMHEHHBIX YpaBHEHUH. OnpeenTuTens MaTpHUIIbl
3 OyHknuu U rpaduku
31 Oyukims, crocobsl 3ananus Gynkiuu. ['padux Gyakiun. Bzanmuo obparHeie QyHKIHU.
Yértnsle u HeuéTHbIe QyHKUuMH. [lepuoanueckue GpyHKINU
Ob6nacte onpeseneHuss 1 MHOKeCTBO 3HadeHui (ynkumu. Hymu ¢ynkumu. IpomexyTtku
3.2 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl U MHHUMYMBI
¢bynkunu. Hanbonbiiiee v HanMeHbllee 3HaUeHUe (YHKIIMU Ha TIPOMEKYTKE
33 CrenienHast QyHKIMS ¢ HATypalbHBIM W IENbIM ToKa3areneM. EE cpoiictBa M rpaduk.
CaoiicTBa 1 rpaduK KOpHs N-0i cTereHn
3.4 TpuroHomerpuueckre GYHKIINH, UX CBOWCTBA U rpaduKu
3.5 ITokazaTenpHast U JorapupmMudeckast QyHKIHH, UX CBOMCTBA U rpadKH
36 Toukn paspsiBa. ACUMOTOTH rpadukoB GyHKIui. CBoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHus ITOCJIEN0OBATEIbHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccud. @opmyiia CiI0KHBIX MPOLIEHTOB
4 Hauana maremarudeckoro aHamusa

36



4.1

[IpousBoanas ¢pynkuuu. [IpousBoaHbIe SIeMeHTapHBIX QYHKIMN

[Ipumenenne MPOM3BOAHON K MCCIEMOBAHUIO (YHKIMHA Ha MOHOTOHHOCTH M 3KCTPEMYMBI.

4.2 Haxoxaenne HauboJpIIero 1 HaMMEHbIIETO 3HAYCHUST PYHKIMH Ha OTPE3Ke
4.3 [lepBooOpa3znas. MuaTterpan
5 MHoKecTBa U JIOTHKA
51 MHOXeCTBO, OTIepaliy HajJ MHOXKecTBaMH. Jlmarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U CTAaTHCTHKA
6.1 OmnmcarenpHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ IIIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BpAICHHS
7.5 KoopauHaate! 1 BeKTOpHI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: Anre6pa 1 Hauana MaTeMaTu4eckoro aHajiu3a, reoMeTpus. Airedpa u Hayana
MaTtemaTtmdeckoro aHanmmsa 10 kmacc: yruy6nénnsiii yposers/A.I.Mep3msk, [I.A.Hmuposckuii ,
B.M.Ilonsikos; non penakuueit B.E.ITogonbsckoro —MockBa: [IpocBenienue

MaremaTuka: Anre6pa 1 Hauana MaTeMaTu4eckoro aHaju3a, reoMeTpus. Anrebpa u Havyana
MaTemaTmdeckoro aHanmmsa 11 kmacc: yriayOonénnsiii yposers/A.I . Mep3mix, [{.A.Hmuposckwii ,

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

» 3ub.I', l'ompaua B.A.: Anre6pa. 10-11 kmacc. nnaktndeckie MaTeprasl
= 3pauy JIL.U., Ky3uernosa JI.B, Cyroposa C.b.: Anreopa. 10-11 knacc. Jlunaktudyeckue
MaTtepuabl

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

=  http://mat.1september.ru/
= http://graphfunk.narod.ru/
= http://math-on-line.com/
= http://uztest.ru/

=  https://uchi.ru

= http://www.bymath.net/

= http://mathematics.ru/

= http://allmath.ru/

= http://kvant.mccme.ru/

https://ege.sdamgia.ru/
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