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NMOSCHUTEJIBHAS 3AIIMCKA

Pa6ouas nporpaMMa y4e6HOTo Kypea «Anrebpa i Hayala MaTeMaTHYeCKOro aHam3a» 0a3oBoro
ypoBHs 1T obyuaromuxcst 10 —11 kimaccos paspaboTana Ha ocHoBe PenepaibHOTO roCy1apCTBEHHOTO
06pa3oBaTeNBHOrO CTAaHAapTa cpefHero obmero obpasoBaHHs, ¢ y4ETOM COBPEMCHHBIX MHPOBBIX
TpeGOBaHMM, NpPEABABISEMBIX K MaTeMaTHueCKOMy OOpasoBaHMIO, M TPAIMIMH pOCCHICKOTO
ob6paszoBanus. Peanusauus INpOrpaMMbl OOECIIEUMBACT OBJIAJCHHE KIIOYEBBIMM KOMICTCHIMAMY,
COCTAaBJISIOIIAMHE OCHOBY JUISI CAMOPa3BUTHS W HENpPEPBIBHOTO 00pa3sOBaHUs, LEIOCTHOCTH
OGLIEKYILTYPHOTO, THYHOCTHOTO U TIO3HABATEIBHOTO PA3BUTHS JMIHOCTH 00y JaIOIIHXCS.

IEJHA U3YUYEHUS YYEBHOI'O KYPCA

Kypc «AnreGpa 1 Hauana MaTEMAaTHYECKOTO aHATI32» ABJIAETCS OJHAM U3 HAHOOJIee 3HAYMMBIX B
IIpOrpaMMe CTapiiel HIKOJBI, HOCKONBKY, C OJHOH CTOPOHBI, OH 00€CIEeYHBACT HHCTPYMEHTABHYIO
6asy Ul H3y4eHHS BCEX ECTECTBEHHO-HAYUHBIX KYPCOB, a C JIPyTOM CTOPOHBI, GOPMHUPYET JIOTHIECKOe
¥ abCTPAaKTHOE MBINLICHAE YUalIMXcs Ha yPOBHE, HEOOXOAMMOM JUIs OCBOECHHS KyPCOB HH(QOPMATHKH,
0OLIeCTBO3HAHKS, HMCTOPMH, CJIOBECHOCTH. B paMKax HaHHOro Kypca ydaluecs OBJaf€BaloOT
VHHBEPCAIbHBIM S3HIKOM COBPEMEHHOH Haykd, KoTopas (OpMyJIHpyeT CBOM JOCTHXKEHHS B
MaTeMaTH4eckoil popme.

Kypc anreGpsl W Ha4al MaTeMaTHYECKOTO aHAIW3a 3aKIajblBacT OCHOBY JUIS YCNCHIHOTO
OBIIaJIeHHs 3aKOHAMH (DH3HKH, XAMHH, GHOJIOIMM, NOHMMAHMS OCHOBHBIX TCH/ACHLUHH SKOHOMHKM H
OOLIECTBEHHOM KU3HHU, MO3BOJIET OPMEHTUPOBATHCA B COBPEMEHHBIX HHMGPOBBIX H KOMIIBIOTEPHBIX
TEXHOJOTHAX, YBEPEHHO HCIONB30BaTh WX B IIOBCEJHEBHOM JKM3HH. B ToXe BpeMs OBIAICHHE
aOGCTPaKTHBIMH M JIOTUYECKH CTPOTMMH MAareMaTHYECKUMHM KOHCTPYKIMSMHM Pa3sBUBACT YMCHHEC
HAaXOUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHHHOCTH YTBEPXKJIEHHS, HCNIOJb30BaTh O0OOIICHHE M
KOHKPETH3aIHIO, a0CTpardpoBaHUe W aHAIOTHIO, YOPMHPYET KPEaTHBHOE M KPHTHYECKOE MbllIcHHE. B
X0Jie U3ydYeHus anreOpsl M Hadal MaTeMaTHYECKOrO aHajIX3a B CTApIICH MIKOJIC yYalmlUecs MOy4YaroT
HOBBIH OTIBIT PENICHHs MPUKJIATHBIX 33124, CAMOCTOATENEHOTO MOCTPOEHHs. MaTEMAaTHIECKUX MOZIEICH
peanbHBIX CHTyalMii W HHTEpIpeTallMH NOMyYEHHbIX pPCIUCHHH, 3HAKOMATCA C TIpUMEpaMu
MaTeMaTHUYeCKUX 3aKOHOMEpPHOCTEH B TIpHpPOJE, HAyKe M B HCKYCCTBE, C  BBIIAIOIIMMHCA
MaTEMATHYECKUMH OTKPBITHAMH U HX aBTOPaMHU.

Kypc o6najaeT 3Ha4UTETHHBIM BOCIIMTATEIbHBIM HOTEHIIMAIOM, KOTOPBIA PealH3yeTcs KaK Yepes
y4eOHBIM MaTepuas, CIOCOOCTBYIONIMH (OPMHUPOBAHMIO HAYYHOTO MHUPOBO33DEHHS, TaK M Uepes
cmenupuKy ~ yueOHOHW  JesTeNbHOCTH,  TpeOylomeH  CamMOCTOSTENBHOCTH,  aKKypaTHOCTH,
IIPOOJDKHATENHHOM KOHLEHTPALMH BHUIMAHKS ¥ OTBETCTBEHHOCTH 32 IOJIyYEeHHBIH pe3yIbTar.

B ocHOBe MeToauku OOydeHHs aiareOpe M HayajaM MaTeMaTHYeCKOTo aHanu3a JICHKHT
JIEATEILHOCTHBIM IPUHIHI 00y 4eHHS.

CTpykTypa Kypca «Aurebpa ¥ Hadaja MaTeMaTHYECKOTO aHaIN3a» BKIIOYACT CICHYIOLIHC
COIEPKaTETbHO-METOANYECKUE JTMHMK: «UHCIIa U BhMUCICHUS), « DyHKIMA U rpaduKi», «YpaBHEHHS
H HepaBeHCTBa», «Hauanma maremarddecKoro aHanusa», «MHOXecTBa W JIOTHKa». Bce ocHOBHBbIE
COJIepKaTeIbHO-METOIMIECKUE JMHAM H3yYAlOTCS Ha NPOTHKEHUH JIBYX JIET OOy4eHHs B CTapureH
IIKOJIE, €CTECTBEHHO JOMOJHSASA APYT APYyra M MOCTENEHHO HACHIIIAsACh HOBBIMH TEMAMHU M Pa3/IC/IaMH.
JlaHHBIA Kypc SBISETCA MHTErPATHBHBIM, IOCKONBKY OOBENMHSET B cebe COnepXaHHe HECKONBKHX
MaTeMaTH4ecKuX AMCIMILUTHH: aireOpa, TPHrOHOMETPHS, MaTeMaTHYECKH aHaIu3, TEOPH MHOXECTB U
ap. [To Mepe TOro Kak ydaiuecs OBIaJIeBalOT BCE 6ollee IMUPOKUM MaTeMaTHYESCKUM allNapaToM, y HUX
HOCJIeIOBATENFHO (POPMHUPYETCS ¥ COBEPLICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYyl0 MOJECIb
peaNbHOM CHTyaluH, IPAMEHSTh 3HAHHS, TONydYeHHBIE B Kypce «Asrebpa v Havana MaTEMaTHYecKoro
aHaNH3a», JUI PENICHHS CaMOCTOSTENBHO CHOPMYIHMPOBAHHOW MareMaTH4eCKOH 3ajladd, a 3aTeM
HHTEPIIPETAPOBATH MOJTyYEHHBIN pe3yIbTar.

CouepxatensHo-MeTo/IuyecKas TMHAA «Uucia ¥ BBIYHCIEHHs» 3aBepluacT (hOpPMHPOBAHHE
HABBIKOB MCIIONb30BAHMS EHCTBHUTENBHBIX YHCE], KOTOpoe ObLIO HayaTo B OCHOBHOH mkone. B
crapmieif mKose 0co0oe BHUMAHME yJeNnseTcs GOPMUPOBAHHMIO NPOYHBIX BHIYUCIUTEIILHBIX HABBIKOB,



BKJIIOUAIOIIAX B ce0S HCIONB30BAHME DPa3IMYHBIX (GOPM 3alUCH AEHCTBHTEIIBHOTO YHCIA, YMCHHC
PAlIMOHAIBLHO BBINOJIHSTH NEHCTBHS C HMMH, JejaTh MPUKU/IKY, OLCHABATh PE3yIbTaT. Obyuaromupecs
II0JTy9aOT HABBIKM NPUOIIKEHHBIX BRIYHCICHUH, BHIIONHCHAS NCHCTBUH C YMCIIaMH, 3alMCAHHBIMU B
CTaHAapTHOM (opMe, HCIIONB30BAHMS MATEMATHIECKHX KOHCTAHT, OLCHMBAHHs YHCIIOBBIX BBIDAKEHHH.

Jlnuus «YpaBHEHHS ¥ HEPABEHCTBA» PEAIM3YETCS HA MPOTKEHHHM BCEro OOYYeHMs B CTapuIeH
IIIKOJIE, IOCKOJIBKY B K&KIOM pa3zielie IPorpaMMBbl IIPeyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a/1aY.
O6yuarolgecss  OBJIA[EBAIOT  PA3NMYHBIMM ~ METOJAMH  PEIICHHA  LEJBIX,  palMOHAIBHBIX,
MPPAlMOHANGHBIX, —[10KA3aTeIbHBIX, JIOrapuMUYECKHX M  TPUIOHOMETPUYECKHUX ypaBHEHUH,
HEPAaBEHCTB M HX cucTeM. IlodydeHHBIE YMEHHs HCIOJNB3YIOTCA IIPH HCCIIENOBAaHHMH byHKIHHA ©
[IOMOIIBIO [IPOM3BOJHOMN, pElICHHH NPHKIAAHBIX 3ajad M 3alad Ha HaXOXIEHHEe HAMOOIBIIMX H
HaWMMEHBIIMX 3HAueHWid OyHKuMM. JlaHHAs cojepkarenbHas JHHHS BKIOYAaeT B Cebs Takxke
dopMupoBaHHE YMEHUH BHIIONHATE PAcUETHI M0 (popMyJiaM, NpeodpasoBaHus HENbIX, PAIUOHAIBHBIX,
HPPALFOHANEHEIX W TPUTOHOMETPHUYECKUX BHIPRXECHHUH, & TAKKe BRIPaXCHHUH, COACPKAUIMX CTCICHH U
norapugmsl. biarofaps M3y4eHHIO anrebpanyecKoro Marephana NPOHCXONHUT NalbHCHINee Pa3BUTHE
AITOPHTMHYECKOT0 W abCTPAaKTHOTO MBIIUIEHHS ydamuxcsi, (pOpPMHPYIOTCS HABBIKH JIEIYKTHBHBIX
paccyIeH i, paboThl ¢ CUMBOJBHBIME (HOPMaMH, MPEICTABIEHHs 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH
B BHJE DaBEHCTB M HepaBeHCTB. AureOpa mpeinaraeT 3G@eKTuBHBIC MHCTPYMEHTBI Il PELICHHS
NPaKTHYECKAX M €CTECTBEHHO-HAy9HBIX 3a/a4, HaIJIsJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
sI3bIKa HAYKH.

CogeprxarenbHO-MeToArnYecKas TMHAS «DYHKIMK U rpaduku» TECHO MEPEIIETacTCs ¢ APYTUMU
JHHUAMH Kypca, OCKOJBKY B KAKOM-TO CMBICIIE 3aHa€T IOCIEN0BATENbHOCTh M3YUCHHS MaTepHaa.
VI3ydyeHHe CTEIIEHHOM, MOKA3aTENbHOM, JOrapuMUYecKol M TPUTOHOMETPHYECKAX (YHKIMH, HX
CBOMCTB U rpaMKOB, UCTIOIb30Banue QYHKUMI Ul PElleHHs 3a/iad M3 IPYTHX y4eOHBIX PEIMETOB H
peabHOM JKH3HH TECHO CBS3aHO KaKk ¢ MAaTCMATHYECKHM aHATH30M, TaK M C PELICHHEM YPaBHCHHH H
HepaBeHCTB. [Tpu 3ToM 60IbIIoe BHUMaHUE yAemseTcs GOPMHPOBAHUIO YMEHHs BEIpaXaTh GopMyIaMu
3aBHCHMOCTH MEXIy pa3IMYHBIMH BEJIHYMHAMH, HCCIENOBATh NMOJNydYeHHbIE (QYHKUMH, CTPOMTH HMX
rpadguxy. Martepuan 3To¥M colepXkarTelbHOH JIMHHM HAUeNeH HAa DPasBUTHE YMEHMH W HABbIKOB,
T103BONSIOMIMX BHIPAXATh 3aBHCHMOCTH MEX/Iy BEIMYHHAMH B Da3sTH4HOH (opme: aHATUTHYECKOH,
rpapudeckoil U cnoBecHOH. Ero msydenue crnocoGCTBYET PasBHTHIO JITOPUTMHYECKOTO MBIIUICHHUS,
CIOCOGHOCTH K 0006INEHHIO M KOHKPETH3ANH, HCIIOJIb30BaHHIO aHAJIOTHH.

ConepxarensHas sunus «Hayanma MareMaTHYeCKOro aHaim3a» MO3BOJSET CYHMIECTBEHHO
PACIIMPUTH KPYT KaK MaTeMaTH4eCcKHX, TaK M NPHKIANHBIX 3ajad, AOCTYIHBIX O0OyYaIOMMMCH, y
KOTOPBIX MOSIBIISETCS BO3MOXHOCTb HCCIICIOBAaTh M CTPOUTh Tpaduku (yHKUHH, ONpPENeNiTh HX
HambOJbIIMEe ¥ HAWMEHbIIAE 3HA4YeHHs, BLIYHCIATH MUomand Guryp u oOBEMBI TeN, HAXOAUThH
CKOPOCTH U yCKOpeHHusI mpoueccoB. JlaHHas coAepKaTelbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
IOCTPOEHHS MaTeMATHYECKHX MOJENEeH PEanbHBIX CHTYalldid, HaXOXICHHS HAWIYYIIEro pPEIICHAS B
NPUKIANHEX, B TOM YHCIE COLHATBHO-)KOHOMHYECKMX, 3ajavax. 3HAKOMCTBO C OCHOBamH
MAaTEMATHYECKOr0 aHANH3a CIOCOOCTBYET pa3sBHTHIO a0CTPAKTHOrO, (HOPMAaIbHO-JIOTHYECKOTO H
KpEeaTHBHOIO MbIIUIEHHS, (OPMHUPOBAHMIO YMEHHH PACIIO3HABATH NPOSB/ICHUS 3aKOHOB MAaTEMATHKH B
HayKe, TEXHHKE H HcKyccTBe. OOyJaroluecs y3HaoT O BBIIAIOIIMXCS pe3y IbTaTax, HOJyICHHBIX B XOAC
Pa3BHUTHs MAaTEMaTHKU KaK HAayKH, H HX aBTOpax.

ConepxatebHO-MeTOqMYeCKass JIHHMS «MHOXeCTBa M JIOTHKa» B OCHOBHOM IIOCBSIICHA
3JI€EMEHTaM TEOPHH MHOXECTB. T€0peTHKO-MHOXECTBEHHBIE IIPE/ICTABICHUS NIPOHM3BIBAIOT BECH KypC
IIKOJIBHON MaTeMaTHKH M IpeJiaraioT Haubosiee YHHBEPCABHBIH A3bIK, 00bEIHHAIOINA BCE Pa3/IEibl
MaTeMaTHKH M €€ NPUIIOKEHHH, OHH CBA3BIBAIOT pa3Hble MaTeMaTHYeCKHE NMCHMIIIMHBI B CIWHOC
nenoe. I103TOMy BaXHO NaTh BO3MOXHOCTH IIKONBHHKY NMOHHMATh TEOPETUKO-MHOXKECTBEHHBIH A3BIK
COBPEMEHHOM MaTeMaTHKH U HCIIOIB30BaTh €r0 JUI BHIPAXEHHS CBOUX MBICIICH.

B kypce «Anrefpa M Hayana MareMaTHYECKOro0 aHAIM3a» HPHCYTCTBYIOT TAKXKE OCHOBBI
MareMaTHYeCKOTO MOJIEIMPOBAHHs, KOTOPbIC MPU3BAHbI CHOPMHUPOBATH HABBIKM [IOCTPOCHUS MOJIENEH
peabHBIX CHTYaIMH, HCCIEHOBAHMS ITHX MOJIENel ¢ IOMOIIBIO annapara anredpbl i MaTeMaTHIECKOro
aHaIM3a M MHTEPIPETAIHH NOTyYeHHBIX pe3y IbTaToB. Takue 3a1aHus BIUIETEHB! B KaXK/IBIH U3 Pa3/IesioB



IIPOrpaMMBl, MOCKOIbKY BeCh MaTepHan Kypca HIMPOKO HCIOJIB3YeTCs IS PEHNICHHMS NPUKIATHBIX
3ama4. [IpH pelIeHHM peaNbHBIX NPAKTHUICCKHX 33/ad yYallMecs pa3sBHBAIOT HAOMIOAATeTbHOCTD,
YMEHHE HAXOIMTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCs, HCMONIL30BaTh aHAIOTHIO, 0000maTs H
KOHKPETH3MpOBaTh npobieMy. JlesTenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEIICHMS HPHKIAAHBIX
3a[a4 OpraHH3yeTcsl B IIpOLECCe H3Y4YeHHs BCEX TeM Kypca «Airedpa ¥ Hayaia MaTeMaTHYECKOro
aHaJIU3ay.

MECTO YYEBHOT O KYPCA B YYEBHOM ILIAHE

B yueOHOM IUIaHE Ha H3ydeHHe Kypca aireOpbl M Haual MaTeMaTHYeCcKoro aHammsa Ha 6a3soBoM
yPOBHE OTBOJMTCA 2 Yaca B Hezxemo B 10 xmacce u 3 yaca B Henemo B 11 kiacce, Bcero 3a aBa roja
o0yuenus — 170 yacos.

COJAEPXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yncia ¥ BHIMUCICHHSA

ParoHanpHble  4HciIa. OOBIKHOBEHHBIE M JECATHYHbIE JpOOM, MHPOHEHTHI, OECKOHEYHBIE
ImepHoanyeckue ApoOH. ApuMeTHYECKAe ONEpalii C PALMOHATBHBIMU YHCIaMM, NpeoOpa3oBaHUs
YHCIOBBIX BEIpaXeHHit. [IpumeHenue npoOeli W NPOLEHTOB IS pPEIICHHS NPHKIANHBIX 3a7a4 M3
Pa3IMYHBIX OTpaciel 3HaHUH U PEATbHOM KU3HH.

JeficTBUTENBHEIE Ykca. PaloHaNbHbIE B HPPALOHAIBHBIE YHCIa. ApHPMETHUECKHE OTIepaliy
C JEUCTBHUTENBHBIMH YHCJIaMHU. [IpuOmkEHHBIE BBIYMCIEHMS, NpaBUIa OKPYTJICHHS, NPHUKHIKA H
OIICHKA pe3ybTara BEIYUCICHUH.

Crenenp ¢ nensiM mokasareneM. CraHmapTHas ¢opma 3alUCH  JEHCTBHTEIBHOTO YHCTIA.
Hcnonp3oBanue noaxonsdiieid ¢GopMbl 3allMCH ACHCTBHTENBHBIX YHCEN IJIA PEIICHUS MPAKTHYECKHX
3a/1a4 U [peICTaBICHHS JaHHBIX.

ApuMeTHYEeCKUH KOpPEeHb HATypalbHOH cTenmeHH. JIEHCTBHA ¢ apMQMETHYECKUMH KOPHIMH
HaTypaJIbHOU CTENEHH.

CuHyC, KOCHHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHUCIIOBOTO apryMEHTAa.

YpaBHeHHs] H HEPaBeHCTBA

ToxaecTBa U TOX/IECTBEHHbIE IPe0Opa3OBaHHs.

[IpeoGpa3oBanre  TPUTOHOMETPUYECKUX  BbIpaXeHMH. OCHOBHBIE  TPUTOHOMETPUUCCKHE
¢dhopMyIBL.

VpaBHEHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellieHHe HEpaBeHCTBA. MeTox HHTEpBaJIOB.

Pemenwe uenix 1 JpoOHO-pallHOHAIBHBIX YPAaBHEHUH H HEPABEHCTB.

Perrenne uppariioHaNbHBIX YPAaBHEHUN H HEPABEHCTB.

PelleHue TPUTOHOMETPUYECKUX YPABHEHHMN.

[IpuMeHeHre ypaBHEGHHH W HEPABEHCTB K PELICHHIO MAaTeMaTHYeCKUX 3aJay H 3ajad M3
pa3nuyHbIX o0acTell HayKH U pealbHOM KU3HH.

®Oynkuuu 1 rpaduku

®ynkuus, cnocobsl 3amanns Gpyuxiun. ['padux Gysknun. Bzanmuo obpatabie QyHKIMH.

O6nacTh ONIpenelicHHs W MHOXeCTBO 3HaudeHu# ¢yHkmuu. Hyma ¢ynxumm. IIpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE M HEUETHBIE (QyHKLIUN.

CrenenHas GpyHKIMS ¢ HATypaIbHBIM U LEbIM NoKasaTeneM. EE cBoiicTea u rpa¢uk. CpoicTsa 1
rpadHuK KOpHs n-Of CTEIIEHH.

TpUroHOMETpUYECKas OKPYXHOCTb, OIpEAETCHHE TPUTOHOMETPHYECKUX (QYHKIUH YHCIOBOTO

apryMeHTa.

Hayaja MaTeMaTH4YeCKOro aHAJIH3a

[TocnenoBaTeabHOCTH, CII0COOBI 3aJTaHus MOCIIEAOBATEIBLHOCTEH. MOHOTOHHBIE
[OCJIEA0BATEILHOCTH.



ApudmeTryeckas U reoMeTpUUecKas MPOrpeccHd. beckoHedHO yOpiBaromias reoMeTpuyecKas
nporpeccus. Cymma GeckoHedHO yObIBalomiedf reomMeTpudeckod mnporpeccud. DopMylna CIOMHBIX
IpoILEeHTOB. VIConp30BaHKe IPOrPECCHH ISl PEUICHUS PEATbHBIX 3a/1a4 IPHKIIaHOIO XapakTepa.

MHozkecTBa H JIOTHKA

MHOXeCTBO, omepald Han MHoxectBamu. Jlmarpammel Oiinepa—Benna. [lpnMenenune
TEOPETHKO-MHOXECTBEHHOTO allIapaTa JUis ONMMCAHHs PEAbHBIX MPOLECCOB U SIBIICHUH, IIPH PEIICHHH
3aj1a4 U3 APYTUX YUEeOHBIX IPEIMETOB.

Ormnpenenenne, TeopeMa, CIEACTBHUE, T0KA3aTEIbCTRO.

11 KJIACC

Yuciia 1 BHIYHCICHHSA

HarypainbHble U neible yucna. [Ipy3Haky IeIMMOCTH HETbIX YHCeTI.

CreneHs ¢ pallMOHAIBHBIM NoKa3areneM. CBOHCTBA CTENEHH.

Jlorapudm umcina. JlecATHYHBIE U HATYpaJIbHbIC norapudMsl.

YpaBHeHHS H HEPABEHCTBA

ITpeoGpasoBaHKe BHIPaXKEHHUI, CONEPIKAIUX JTOrapH(MEL.

[Ipeo6pazoBaHue BEIpAKEHHH, COAEPIKAIIMX CTENCHH C PAalHOHAIBHBIM [TOKA3aTENIEM.

[TpuMeps! TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toxa3aTenbHBIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckrie ypaBHEHHS U HEPABEHCTBA.

CucTeMBbl THHERHBIX ypaBHeHHH. PeleHne MPUKIaAHbIX 33124 ¢ IOMOIIBIO CHCTEMbI IMHEHHBIX
YpaBHCHUH.

CuHcTeMbI H COBOKYITHOCTH PalliOHAIIbHBIX YPAaBHEHHH U HEPABCHCTB.

IlpuMeHeHre YpaBHEHHUH, CUCTEM U HEPABEHCTB K PEIICHHIO MaTeMaTU4eCKHX 3a/1a4 U 3a1a4 U3
pa3IMYHBIX 001acTeH HAyKH M PEATIbHOM XA3HH.

@OyHKIMY U TpadpuKH

®ynxuus. Ilepuonuyeckne dyHkumu. [IpoMexyTKn MOHOTOHHOCTH (yHKIMH. MakCHMYyMBI H
MuHEMYMBI GyHKuny. HauGonblee 1 HauMeHbIIee 3HaYeHHE QYHKIUM Ha IIPOMEXY TKE.

Tpuronomerpuyeckue GyHKIMH, HX CBOHCTBA H TpadHKy.

[MokazaTensHas 1 norapudmudeckas GyHKIMH, HX CBOKCTBA U rpaduKH.

Hcnonb3oBanne rpadhukoB GyHKIUH IS pEeIleHNs] YPABHEHUH M JINHEHHBIX CHCTEM.

Hcnons3oBanue rpagukoB QYHKIuME A HCCIIEIOBaHUS IPOIECCOB M 3aBUCHMOCTEH, KOTOpbIC
BO3HHKAIOT IIPH PEIIEHUH 3a/1a4 U3 JPYTHX YIEOHBIX IPEIMETOB H PEANBHOM KU3HH.

Hauyajia MaTeMaTH4€CKOI0 aHAIHM3A

HenpepbiBable pyHKIMU. MeTO HHTEPBAJIOB /IS PEIICHUS HEPAaBEHCTB.

I[IponssoaHas ¢hyHxuuy. I'eoMeTpudeckui ¥ GU3MIECKHH CMBICI IPOU3BOJHOM.

[IpousBoanble 3ieMeHTapHBIX GyHKIMA. @DOpMyIbl HAXOXKAEHHS MPOH3BOAHON CYMMBI,
HpOM3BEJECHUS B YaCTHOTO QYHKIIMH.

[IpuMeHEHHE TPOHM3BOAHOW K HCCICAOBAHMIO QYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBL
HaxoxaeHune HauboIbLIEr0 U HANMEHBIIETO 3HAYCHUS (PYyHKIIMM Ha OTPE3KE.

[IpuMeHeHHe TPOU3BOJHON U1 HAXOXKIEHUS HAWITYYIIero pellieHus B IPUKIAJHBIX 3aa4ax, A
onpejie]ieHAs CKOPOCTH IIpoIiecca, 3aJaHHoro GopMynoH Hiu rpagukom.

ITepBooOpasnas. Tabnuia nepBooOpa3HEBIX.

UMHTerpai, ero reoMeTpUYecKHil U (GU3MYeCKHil cMbIC). Bbrumcienne unTerpana no ¢opmyie
Hprorona—Jleitbanna.

IIJIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne yuebHOro mpeamera «MareMaTHKa» NODKHO 00ecredYnBaTh NOCTHXXEHHE Ha YPOBHE
cpenHero oOwero oOpa3oBaHMsS CIEAYIOMHMX JIAYHOCTHBIX, METANPEAMETHBIX H IPEAMETHBIX
00pa30BaTeNbHBIX Pe3yIbTaToOB:



JIHTYHOCTHBIE PE3YJbTATDBI

JIuuHOCTHBIE pe3yNbTaThl OCBOEHHS NporpaMMsl ydeOHoro mpeamera «MareMaTuka»
XapaKTepU3yIOTCs:

['paxknanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3HIMM 00yYaroIerocs: Kak akTHBHOIO M OTBETCTBEHHOTO
WieHa POCCHMCKOro oOIIecTBa, MPEACTaBICHHEM O MaTEMAaTHYECKUX OCHOBAX (YHKIMOHHPOBAHHS
PasIMUHBIX CTPYKTYP, SIBJIEHMH, MPOLENYyp TIpaXkKIaHCKOro obmecTsa (BBIOOPBI, ONPOCH H mp.),
YMEHHEM B3aMMOJCHCTBOBATh C COLHMAIbHBIMH WHCTHTYTaMU B COOTBETCTBHM C HX GYHKIUSMH U
Ha3HAYCHUEM.

[TaTproTHYEeCKOE BOCIIUTAHHE:

c)OPMHPOBAHHOCTHIO POCCHACKOM TIPaXKTaHCKOW HACHTHYHOCTH, YBAXEHHA K IPOIUIOMY H
HACTOSIIEMY POCCHHMCKOH MaTeMaTHKH, [EHHOCTHBIM OTHONICHHEM K IOCTHXKCHHSM POCCHHCKHX
MaTeMaTHKOB M POCCHHCKOM MaTeMaTHYecKO# LIKOJBI, K HCIONB30BAHUIO ITHX TOCTIDKCHHH B JPyruxX
HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHS:

OCO3HAHMEM IyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; cHOpMHPOBAHHOCTBIO HPABCTBEHHOTO
CO3HAHHS, THYECKOTO TMOBEJCHHS, CBA3aHHOTO ¢ MPAKTHYECKUM IPUMEHEHHEM NOCTHXXCHHH HAYKH H
JeATETBHOCTHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAa B TOCTPOEHHE YCTONIHMBOrO Oy Iy IIero.

DCTETH4YEeCKOE BOCIIMTAHKE:

3CTETHUECKMM OTHOIIEHHEM K MHpPY, BKIIOYAs JCTETHKY MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pENICHH, pacCyXICHHH; BOCIPHHMYMBOCTBIO K MAaTeMaTU4YeCKHM acHeKTam
pa3IMYHBIX BUJOB HCKYCCTBA.

duznyeckoe BOCIIUTAHHE:

c(pOPMHPOBAHHOCTHIO YMEHHS NPUMEHSATh MAaTeMaTHYEeCKUE 3HAHUS B MHTEPECaX 310pOBOIO M
6e301acHOro 06pa3a JKW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3IOPOBBIO (3I0pOBOE NHTAHHE,
COANAHCHPOBAHHBIH PEXHUM 3aHATHN M OTHBIXA, PEryJspHas (U3MYecKas aKTMBHOCTB); (PHU3MIECKOro
COBEPLICHCTBOBAHUS, [IPH 3aHATHSX CIIOPTHBHO-03(0POBATEIEHOMN AEATENBHOCTBIO.

TpyzoBoe BocUTaHuE:

FOTOBHOCTBIO K TPYLY, OCO3HAHHEM IIEHHOCTH TPYAOIMIOOHUS; HHTEPECOM K Pa3M4YHbIM chepam
npodeCcCHOHATBHON JESTEIbHOCTH, CBS3aHHBIM C MaTeMaTWKOM W ©€ NPHIIOKEHUAMH, YMEHHEM
COBEpUIATH OCO3HAHHBIA BHIOOP Oyayuiedl mpodecCHM U pealu30BbIBATH COOCTBCHHBIC KH3HECHHBIE
ITaHBL, TOTOBHOCTHIO H CHOCOOHOCTBIO K MAaTeMaTH4ecKoMy OOpa3OBaHHIO M €amM000pasoBaHHIO Ha
IPOTSHKEHAH BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHHH MPaKTHYECKMX 3a/1ad
MaTeMaTH4YeCKOH HAaIpaBJICHHOCTH.

DKOJIOTH4ecKOe BOCTIHTAHHE:

c)OPMHPOBAHHOCTHIO ~ HKONOTHYECKOH  KYJIbTypbl, IOHMMAaHHEM BIHSHHS  COLHMAILHO-
SKOHOMHYECKHX IIPONECCOB HA COCTOSHHE MPUPOIHOM U COLMANBHOM CPe/ibl, OCO3HAHMEM III00ABHOrO
XapaKTepa SKOJNOTHYECKHX NpoGieM; OpHeHTalHell Ha NPUMEHEHHE MATeMaTHYeCKHX 3HAHWH Ui
pelleHHrs 3a1a4 B 00JIaCTH OKpYIXKarolleH cpeibl, IJIAHHPOBAHUS [TOCTYTIKOB M OLIEHKH HX BO3MOXHBIX
[TOCJIEICTBHH JIJISL OKPY KAOIIEH CPEBI.

[{leHHOCTH HAYYHOTO NTO3HAHHS:

c()OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DasBUTHS
HayKd M OGIIECTBEHHOW NPAKTHKHA, IIOHMMAHAEM MaTEeMAaTHYECKOH HAyKH Kak cepsl denoBeYecKoH
JeSTe/IbHOCTH, JTANOB €€ pa3sBUTHS M 3HAYMMOCTH JUId PasBUTHS IMBHIM3AIMH; OBJIAZICHHEM SA3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOM KyJIbTYpO Kak CpEACTBOM IIO3HAHHMSA MHpPA; TIOTOBHOCTBIO
OCYIIECTBIIATH HPOEKTHYIO U HCCIENOBATENBCKYIO NEATEIbHOCTh HHAUBUYAIBHO U B TPYTIIC.

METAIIPEAMETHBIE PE3YJIbTATBI



MeranpeMeTHBIE pe3yJIbTaThl OCBOGHHS MporpaMMbl yudebHOro mnpeamera «Maremartikay
XapaKTEPH3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMU MO3HAGAMEIbHbIMU OCUCMBUIMY, YHUBEPCALLHbIMY
KOMMYHUKAMUBHLIMU OCTUCMBUAMU, YHUBEPCANbHOIMU PEYNIAMUBHBIMU OCTUCMBULMU.

1) Vuusepcanvuvie nosnasamenwvHsie Oeiicmeus, obecneyugarom Gopmuposanue 6a308vix
KOZHUMUBHBIX Npoyeccos obyyalowuxcsa (océoenue Memoo08 NO3HAHUS OKpYxCaowe20 mupa;
npuMeHenue 102U4ecKUx, UCCcle008amenbCKux onepayull, ymenui pabomams ¢ uHgopmayue).

bBazoBeienoruueckue ieHCTBHS:

BBISIBIIATh M XapaKTEPU30BaTh CYINECTBEHHBIE IPH3HAKM MAaTeMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUM MeEXIy TOHATHSIMH, (GOPMYIHPOBATH OIPEICICHUS IOHATHIH,
yCTAaHABIMBATh CYIIECTBEHHBIM MpPH3HAK KiacCH(UKANMM, OCHOBAHHS A OOOOINEHHS M
CpaBHEHHMS, KPUTEPHUH ITPOBOJIUMOIO aHAIIN3a;

BOCIIPHHKMMATh, (OPMYJIHpPOBAaTH ¥ NpeoOpa3oBBIBATH CYXKACHHS: YTBEPAMTEIbHBIC H
OTpHIIaTE IbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE;

BBIABJISATE MATEMAaTHYECKME 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHBOpEYHs B (akrax,
JAHHBIX, HaOJMIOACHHAX MW YTBEPXKICHHSX; IIpeanaraTb KpPHUTEpUH s  BBIABICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHMIA;

JIenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEOYKTHBHBIX M HHIYKTMBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOYCHHH 110 aHAJIOTHH;

NPOBOJIMTE CAMOCTOSITEIEHO JIOKA3aTebCTBA MaTeMaTHYECKHX YTBEPXKICHHH (IIPAMEBIE M OT
IPOTHBHOTO), BBICTPAMBATh APryMEHTALUIO, INPUBOIUTH IIPUMEPEI M KOHTPIPHMEDEL,
00OCHOBBIBATh COOCTBEHHBIE CYXKIEHHS U BBIBOJBL;

BBIOMpATh croco0 pemeHust yueOHOH 3ajaun (CpaBHHBATh HECKOJILKO BapHAHTOB PEINCHUS,
BBIOHpATh HanboJIee MOAXOMIIHI € YUETOM CaMOCTOSATENLHO BBIICICHHBIX KDUTEPHEB).

BbazoBrienccaen0BaTEIbCKUEACHUCTBUS

UCIIOJIB30BAaTh BOIPOCHl KAk HCCIIEOBATEIbCKUH HHCTPYMEHT MO3HaHMSA; (HOPMYJIMPOBATH
BOIPOCHI, (DHKCHPYIOUIME IPOTHBOpPEUYHE, HpoOIeMy, yCTaHABIMBaTb MCKOMOE W JIaHHOE,
(GOpMHPOBATh T'MIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIHIO, MHEHHE;

MIPOBOJMTh  CAMOCTOSITENILHO  CIVIAHHPOBAHHBIH ~ OKCIIEPUMEHT,  HCCIEIOBaHHE  TI0
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHHS, IPOLECCA, BBIIBICHHIO
3aBHCHUMOCTEN MEXIy 0OBEKTaMH, ABJICHUSMH, IPOLECCAMH;

CaMOCTOATENBHO (hOpMYIHpPOBaTh OOOOIIEHHS M BBIBOABI 1O pe3yJibTaTaM IPOBEAEHHOIO
HaOIIIOACHHUS, HCCIIEA0BAaHHs, OLEHHBATh JOCTOBEPHOCTD IONyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIEHHI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIecca, a TAKXKe BBIIBHIATh MPEATIONOKECHHUS O €T0
Pa3BHTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ uapopmanueii:

BBIABJIATH AePUUUTH MHOOPMAIHH, JAHHBIX, HEOOXOJUMBIX JJIsI OTBETA Ha BOIPOC M JUISA
peLIeHHs 3a1a4H;

BBIOMpaTh  HHGOpMANUI0O W3  HCTOYHHKOB  Pa3MYHBIX  THUIIOB, AaHAJIM3UPOBATh,
CHCTEMATHU3UpOBATh M HMHTEPHOPETHPOBATH HMHQPOPMAIMIO pa3NHMYHBIX BHAOB H  dopMm
IpeICTaBJICHHUS;

CTPYKTYpHpPOBaTh HH(POPMAIHIO, TPEICTABIATh €€ B pa3jiMdHBIX (opMax, HUIIIOCTPHPOBATH
rpadHYeCKH;

OLIEHMBATH HANAEXKHOCTh MHOOPMAIIUH 110 CAMOCTOATENHHO CHOPMYTUPOBAHHBIM KPHTEPHUSIM.

2) Vuueepcanvivie KoMMyHuKamueHwle Oeticmeus, 00ecneyusaom c@opMupo6aHHOCMb
COYUANBHBIX HABLIKOE 0OYYAIOUJUXCSL.
Obmenue:

BOCIIpUHHUMATh H (l)OpMyJII/IPOBaTB CYXICHHSI B COOTBETCTBHU C YCJIOBHUSIMH H NCIIIMH
06HI€HI/I}I; SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHUS B YCTHBIX W IIHCbMCHHBIX



TEKCTaX, JaBaTh IOSICHEHHS IO XOAy pELICHHs 3aJayd, KOMMEHTHPOBaTh IOyUYCHHBIH
pe3yJbTar;

e B xoae OOCYXXIECHHS 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYyXXITaeMoil TeMbl, MpOOIEeMBl,
pemaeMoi 3a1auu, BbICKa3bIBaTh UIEH, HAllENEHHBIE HA MIOUCK PEIICHHUS; COMOCTABISTH CBOH
CYXXACHHUS C CY)XICHUSMH JPYTUX YYaCTHHKOB JUAIOra, OOHApYy>KUBATh pa3jHuUe U CXOACTBO
HO3MLIMH; B KOPPEKTHOH (opMe GpopMyIHpOBaTH pa3HOTIIACHS, CBOH BO3PAXKCHHUS,

® [IPEICTAaBIATh peE3yJibTaThl pEIICHHUS 3aJayd, OJKCIIEPUMEHTa, MCCIENOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS € YYETOM 3aqad Ipe3eHTAllUd H
0COOEHHOCTEH ay TUTOPHH.

CotpynHuuecTBoO:

® [OHMMaTh W HCHOJNB30BATh INPEUMYIIECTBA KOMAHIHOW M WHIUBHAYaIbHOW paboOTHl IpH
pelieHUH y4eOHBIX 3a/a4; IPUHUMATh IeJb COBMECTHOM JEATENbHOCTH, IUIaHUPOBATh
OpraHu3aIiio COBMECTHOM paboThl, pacnpenensaTh BUABI paboT, JOrOBAPHBATHCA, 00CYXIATh
IIpoliece M pe3ynbTar paboThl; 00001aTh MHEHHS HECKOJIBKUX JTFOJICH;

e yuyacTBOBaTh B TpPYMNNOBHIX (opMmax paboThl (00CYXIeHHs, OOMEH MHCHHI, «MO3TOBBIC
LITYPMbI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPAMHHUPOBATH CBOH JICHCTBHUS C
JpYTMMH 4JIE€HaMH KOMaHJbl; OLEHMBATHh KayeCTBO CBOETO BKJIAAa B OOIMH MPOIYKT IO
KpHUTEpUsM, ChOPMYIMPOBaHHBIM yYaCTHUKAMH B3aHMO/ICHCTBHS.

3) Vuusepcanvnvie pezynamuensie Oeiicmsus, obecneuugarom QOPMUPOBAHUE CMBICIOBbIX

YCMAHOB0K U JHCUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranuzanusi:

COCTAaBIATH IUIAH, AITOPHTM pEIICHHUS 3adadd, BBIOMpPATh CHOCOO pElIeHHs C y4ETOM
HMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHPOBATh H KOPPEKTUPOBATh BAPHAHTHI
pelLeHHi ¢ y4éToM HOBOU HH(OPMAITHH.

CaMOKOHTpOJIB:

e BJAJICTh HaBBIKAMM IO3HABAaTENbHOW pedeKcHH Kak OCO3HAHHS COBEpUIAEMBIX IEHCTBUI U
MBICJIMTENBHBIX ~IIPOLECCOB, HMX pE3yJbTaTOB; BIANETh CIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoLiecca U pe3ysibTaTa pellieH sl MaTeMaTH4eCKOH 3a/1auu;

® [PEIBUACTH TPYAHOCTH, KOTOpble MOTYT BO3HHMKHYTh IPH pEUICHHH 3a7add, BHOCHTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX, HAHICHHBIX OLIHOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

® OIIEHHUBaThb COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUAM, OOBSCHSITH MPHUYUHBI JOCTHIKEHHS
WIA HEIOCTHXKEHHS Ppe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OICHKY
MPHOOPETEHHOMY OMBITY.

IMPEIMETHBIE PE3YJIBTATHI
OcBoenne yue6HOro Kypca «Anrebpa U Hauaina MaTeMaTHYeCKOro aHAJIN3a» Ha YPOBHE CPEIHEr0
obmero o6pa3oBaHUs JOHKHO 00eCIeYHBaTh TOCTHKECHUE CIICAYIONIMX IIPEAMETHBIX 00pa30BaTEeNbHBIX
pe3yIbTaToB:

10 KJIACC

Yuciia ¥ BLIYHCJIEHHSA

OnepupoBaTh NOHSTHSMHU: pAllHOHAIBHOE M JACHCTBUTEIHLHOE 4YHCJIO, OOBIKHOBEHHAA U
JIeCATHYHAsL TPOOb, IIPOLIEHTEHI.

BeinonuaTe apudmMeTryeckue onepanuu ¢ pallMOHAIBHBIME U JEHCTBUTENbHBIMU YHCIIAMHU.

BemonHaTs npubamkEHHbIE BEIYACICHUS, HCIIOIB3YS IPaBUJIa OKPYTJICHHUS, ENaTh NPHKUAKY H
OLICHKY pe3yJIbTaTa BEIYUCICHUH.

OnepupoBaTh MNOHATHAMM: CTENEHb C IEJbIM [OKa3aTeleM; CTaHAapTHas ¢opma 3amucu
JIEHCTBUTENILHOTO YHCIIa, KOPEHh HATYPAJIbHON CTENECHM; MCIIOIB30BaTh MOIXOAAUIYIO (OpPMY 3alHCH
JEEHCTBUTENBHBIX YUCEJI JAJIS peLICHHUS MPAaKTUYECKUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX.



OnepupoBarh NOHATUSIMH: CHHYC, KOCHHYC W TaHTEHC MPOM3BOJBHOTO YIJIA; HKCIOJB30BAThH
3aIMCh IPOU3BOJILHOTO YITIa 4epe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIIHH.

YpaBHeHHS H HEpAaBEHCTBA

OnepupoBaTh MNOHATHSAMH: TOXAECTBO, YpPaBHEHHE, HEPaBEHCTBO; IIEJIO€, pAMOHAIBHOE,
UpPPalMOHAIbHOE yPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE yPaBHEHHUE,

BrinonnsaTts mpeoOpazoBaHus TPUTOHOMETPHYECKHX BBIPAKEHUH U PeIaTh TPUTOHOMETPHUYECKHE
YPaBHEHHSI.

BBIIONHATE NpeoOpa3oBaHusl LENbIX, PAHOHAIBHBIX ¥ HPPAMOHAIBHBIX BHIPAXKEHHN U pEIaTh
OCHOBHBIE THIIBI IIEIIBIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX YPABHEHHN U HEPABEHCTB.

IIpuMeHsATh ypaBHEHHS W HEpaBEHCTBA IS PEIICHMs MaTeMaTHYECKUX 3ajad M 3ajad u3
pasNUYHbBIX 00JIacTel HAYKH U peaTbHOM KHU3HH.

Mopenuposate peajibHblE CHTYalMM Ha S3bIKe ainreOpbl, COCTABJIATH BHIPAXEHHMS, YpPABHEHHUI,
HEPaBEHCTBA [0 YCIOBHUIO 3a]a4M, MCCIIEA0BAaTh IOCTPOSHHBIE MOJEIH C UCIOIB30BAHUEM almapara
anreOpsl.

QPyHKuMH ¥ rpadpuku

OnepupoBath TOHSATUSIMH: (QYHKIMS, CIIOCOOBI 3amaHus (QYHKUMH, O0JacTh OIPEIEIECHHS H
MHOJXECTBO 3HaYeHHH QyHKIUH, TpaduK QYHKIMH, B3aUMHO 0OpaTHBIE PYyHKIIHH.

OnepupoBaTh NOHATHUAMH: YETHOCTH M HEYETHOCTH (GYHKIUMH, HYJIH (QYHKIUH, HPOMEXYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBats rpaduku QyHKUME IS pENICHHS ypaBHEHHIHA.

Ctpouts ¥ uMTaTh TpaUKH JIMHEHHOH QYHKINH, KBaAPATHYHOM QYHKINH, CTENEHHOH QyHKIHN
C LIeJIBIM MOKAa3aTeieM.

Hcnones3osare rpaduky GyHKIUH JUIS HCCEIOBAHHUS IIPOLECCOB ¥ 3aBUCHMOCTEN MPU PEICHUH
3a/1a4 U3 JPYrux y4eOHBIX MPEIMETOB M PEATbHON JKH3HH; BBIpaKaTh (GOPMyIaMH 3aBUCHMOCTH MEXIY
BEIIMYNHAMHU.

Havana maTeMaTH4ecKoro aHajm3a

OnepupoBaTh MOHATHSAMH: IIOCIEIOBATEIBHOCTh, apUMeTHUeCKas W  IeOMEeTpUYEcKas
IPOrpeCCHH.

OnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBAIOINAs IeOMETPHYECKas MPOIPEcCHsd, CyMMa
OecKOHEYHO yOBIBAOIIEH reOMETPHYECKOM IIPOrPECCHH.

3agaBaTh MOCIEAOBATEABHOCTH Pa3IMYHBIMHA CIIOCOOAMH.

Hcnonp30BaTe CBOHCTBA IMOCIEIOBATEIBHOCTEH W TPOTPECCHM /s PEIICHHS pEalbHBIX 3amad
MPHUKJIAHOTO XapaKTepa.

MHoxecTBa 4 JIOTHKA

OnepupoBaTh HOHATHIMH: MHOXECTBO, ONIEpALlUH HajJl MHO)KECTBAMH.

Hcnonb30BaTh TEOPETMKO-MHOXECTBEHHBIH ammapar /s ONHCAHHWS PEAIbHBIX IPOLECCOB H
SIBJICHHM, NIPY PEIICHUH 33/1a4 U3 JPyTUX yYeOHBIX NIPEIMETOB.

OneprpoBaTh NOHSATHAMHU: ONpeIe/ICHHE, TEOPEMA, CIIEACTBHE, 10KAa3aTEIbCTBO.

11 KJIACC

Yucaa ¥ BLIYHCIEHHASA

OnepupoBaTh NOHATHSIMH: HATypalbHOE, I€JI0€ YKCIIO; HMCIOJb30BaTh NPU3HAKH JAEIMMOCTH
[EJIBIX YUCEII, Pa3JIOKEHHUE YHCIIAa Ha IPOCTHIE MHOXKUTEIH A7 peIIeHHs 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAI[HOHAILHBIM HOKA3aTelIeM.

OnepupoBaTh IOHATHSAMU: JJOTApH(M YHCIIa, AECITHYHBIC U HATYPAILHBIE JIOTAPH MBI

YpaBHeHust H HEPaBEHCTBA

IIpuMeHAT, CBOMCTBA CTENEHH Ul NpeoOpa3oBaHUS BBIPAKEHHI; ONEPUPOBATH MOHATHIMH:
[IOKa3aTe/IbHOE YPAaBHCHHUE M HEPABEHCTBO, PEUIaTh OCHOBHBIE THIBI ITOKA3aTENbHBIX YpaBHEHHH H
HEPaBEHCTB.



BeIoNHSTE Mpeo6pa3oBanysi BRIPaXEHHMH, COAEPKAIIUX JIOrapi(MBI; OIEPUPOBATH TOHATHIMH:
JNOrapu(pMAUIECKOe yPAaBHEHHE H HEPABEHCTBO; PEIATh OCHOBHBIE THIIBI JIOTapH(pMHUIECKHX YPaBHEHHH
Y HEPaBEHCTB.

HaxomuTts pemenus mpocTEeRIIMX TPUTOHOMETPHYECKHX HEPABEHCTB.

OmnepupoBath NOHATHSIMH: CHCTEMA JIMHEHHBIX YPaBHEHHH U €€ pelIeHUe; HCIIOIb30BaTh CHUCTEMY
JMHCHHBIX YPaBHEHHUH JUIS PELICHUS NPAKTHYESCKHUX 3a/4a4.

Haxonute peineHds NpoCTEHIIMX CHCTEM M COBOKYNHOCTEH palMOHATbHBIX YPaBHEHHUHA U
HEPaBEHCTB.

Mozenuposarh peaibHble CHTYallHM Ha si3bIKe aureOpbl, COCTABJIATH BHIPAXKEHHMS, YPaBHEHHS,
HEPABEHCTBA U CUCTEMBI IO yCIOBHIO 3a/a4M, MCCIECI0BAaTh NOCTPOCHHBIE MOJEIU C HUCIIOIb30BAaHHEM
arnapara anre0pbl

Qynxuun u rpadpuku

OnepupoBate NOHATUAMH: TEPHOAMYECKas (YHKIHMS, MPOMEXYTKH MOHOTOHHOCTH (byHKIIH,
TOYKH JKCTpeMyMma (yHKuuH, Hauboibliee W HaUMEHbIICe 3HAYeHMs (YHKLIMM Ha HPOMEXYTKE;
HCIIONB30BaTh UX JUIA MCCIIE0BaHUs QYHKIUH, 3aTaHHOU rpaduKoM.

OnepupoBate MOHATUSMHU: TPadUKH MOKA3ATEIBHOMN, TOrapUYMHUYECKOH M TPHTOHOMETPHUECKHX
(ynxumit; n306paxarTs MX Ha KOOPAMHATHON IUIOCKOCTH M HCHOJB30BATh JUIA PELICHHUS YPaBHECHHI H
HEPaBEHCTB.

N300paxarh Ha KOOpAMHATHOM IIOCKOCTH IpadMKK JIMHEHHBIX YPAaBHEHHH M HCIIOIB30BATh HX
IS peIIeHUs CHCTEMBI THHEHHBIX YPAaBHEHHH.

Hcnons3oBate rpaduku QyHKIME JUIS MCCICIOBAHUS NMPOLECCOB M 3aBHCHMOCTEH M3 JPYTHX
Y4E€OHBIX JUCIIUTLIHH.

Hauana MaTeMaTH4YecKOro aHaiusa

OmneprpoBaTe MOHATHSAMH: HENpEpPHIBHAS (YHKIMS; MPOM3BOAHAS (YHKIHH, MCIIONb30BATh
TeOMETPHUYECKUHI U QU3UUECKHI CMBICIT IPOU3BOHOM I PEINEHHMS 3a/1ay.

Haxomute 1pOM3BOAHBIE ONEMEHTapHBIX (YHKUMIA, BBIMUCIATE NPOHM3BOAHBIE CYMMBI,
IIPOU3BE/ICHUS, YACTHOTO (PYHKITHIA.

Hcronb3oBate NPOM3BOAHYIO JUIS HMCCIENOBAaHHS (QYHKUHMH HA MOHOTOHHOCTH M 3KCTPEMYMBI,
IOPUMEHATE Pe3yJIbTaThl HCCIIEN0BAHUS K IIOCTPOCHHUIO IpaduKOB.

Hcnons30Bath MpOM3BOAHYIO JUIS HAXOXICHHMS HAWIYYINEr0 PENICHHS B MPUKIAAHBIX, B TOM
YHCJIE COLMATIbHO-OKOHOMHYECKHUX, 3a1a4ax.

OnepupoBate MOHATHAMM: TEPBOOOpasHas M HMHTETPAN; I[OHMMATh TE€OMETPHYCCKHM K
(bu3HYecKuii CMBICT HHTErpaa.

Haxonute mnepBooOpasHble deMEHTapHBIX (YHKUMH; BBMMCIATE HHTETpal 10  (GopMyie
Hrrotona—JleiiGuuna.

Pemarh npuknanHble 3aaudM, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOTO H (DHM3WYECKOTO
Xapakrepa, CpeICTBAMH MaTeMaTHYeCKOTO aHAJIM3a.
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TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC

|

HaumeHoBaHue pa3aejoB H TEM NPorpamMmal

MHoxecTBa pallMOHANBHBIX U ACHCTBUTENBHBIX YHCEIL.
PannonanbHbIC ypaBHEHAS W HEPAaBEeHCTBa

@Oynkuyuy ¥ rpapuky. CTeneHsb ¢ OeNbIM MoKa3aTeseM

ApudnmeTndeckuil KOpeHb n—oii creneHu. MppannoHaisHbie
YPaBHEHHUS U HEPABEHCTBA

@opMy Bl TPHTOHOMETPHHU. TPUrOHOMETPHYECKHE YpaBHEHHS
[TocienoBaTenbHOCTH U IPOTPECCHH

[ToBTOpenue, 06001EeHHE, CHCTEMATH3ALMS 3HAHUN

~ OBIIEE KOJIMYECTBO YACOB IIO ITPOIPAMME

Ne
n/n

11 KJIACC
HaumeHoBaHHe pa3/e/ioB H T€M NPOrPaMMbi

CreneHs ¢ panMoHaIbHBIM ITOKa3ateneM. [TokasarenbHas QyHKIHs.
~ Iloxa3arenbHble ypaBHEHHS U HEPABEHCTBA

Jlorapudmuueckas ¢pyHkius. Jlorapupmuueckre ypaBHEHUS 1
HEepaBeHCTBA

Tpuronomerpuueckue GyHKIMH U UX rpaduKH.

1 TpI/II‘OHOMeTpI/I‘-ICCKI/IC HECpaBCHCTBa

[IpousBonHas. [IpuMeHeHHE TPOU3BOIHOM

WHTerpan u ero npuMeHeHUs

KoaudyecTBo 4yacos

Bcero KonrpoabHsbie
‘ paéoThbI

14 1

K

18 | 1

22 1

5

3 |
o |

68 | 4 |

\
Beero KoHnTpoabHbie |
pa6oTbI ‘

12 1
|
12 |
| |
9 1 ‘

|

24 1

9 i

__ Koaunyecrtso yacos

IIpakTH4eckue
padoThI

IpakTnyeckue
pa6oTbl

JNeKTPOHHbIE
(uudporsie)
o0pa3oBaTe/IbHbIE
pecypcebl

bubnanoreka LJOK
https://lesson.edu.ru/catalog

Butnotexa LIOK
https://lesson.edu.ru/catalog

bubnuoreka LIOK
https://lesson.edu.ru/catalog

bubanoreka LIOK
hitps://lesson.edu.ru/catalog

bubnuoreka LJOK
https://lesson.edu.ru/catalog

bubnuorteka [[OK
https://lesson.edu.ru/catalog

JIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/IbHbIE
pecypcesbl

Bubnuoreka LIOK
https://lesson.edu.ru/catalog

Bubnuoreka LIOK
https://lesson.edu.ru/catalog

Bubauorteka LIOK
https://lesson.edu.ru/catalog

bubtnuotexa LIOK
htrtgsr:r{/lqgsiqnAedu.m/crz}talog

Bubtaunoreka LIOK
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7
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https://lesson.edu.ru/catalog o

Cucremsl ypaBHeHH i

HarypanbHble u Hemnble ynuciia

IToBTOpEHUE, 0600IIEHHE, CHCTEMATH3AIUS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bubmuorexa LIOK

bubnuorteka LIOK

: _ https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog L

Bbubauoteka [IOK
https://lesson.edu.ru/catalog
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YYEBHO-METOJNYECKOE OBECIHIEYEHHUE OBPA3OBATEJILHOI'O
IHPOLECCA:

OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA:

CM. Huxonbckmit uw 1p. «AnreGpa M Havaga MaTeMaTHYECKOTO a"Haimzay, 10 kiacc,
YueOHUK /s 061meo6pazoBaTebHBIX OpraHu3auuit, basoBli H yriyGiSHHbIH ypoBHH, M.
«IIpocBemenuey, 2014 rox;

C.M. Huxonbckuit u 1p. «Anrebpa 1 Hauaia MaTeMaTHYECKOTO aHATH3ay, 11 Kiace, VueGHHK
s obmeoOpasoBaTebHBIX  OpraHW3alui, bBasoBblf ¥  yriayGIéHHBIH ypOBHH, M.
«IIpocBemenuey, 2014 rox.

METOJHYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIS:

1)CM. Huxonbckmit m nap. «Anrebpa ¥ Hadana MaTeMaTHYeCKOro aHammsa», 10 KJ1acce,
Y4eOHuK 11st 061e06pa3oBaTebHBIX OpraHu3anyii, Ba3oBslil # yriiyGIEHHbIA ypOBHH, M.
«IIpocBemenuey, 2014 ropx;

2)CM. Huxonbckuit u Jap. «Anrebpa ¥ Hayana MaTeMaTHYECKOTO aHanu3ay,
11 knace,Yuebnuk mms o6ueo0OpasoBaTenbHBIX OpraHm3anuii, ba3oBbii u yTiIyOJEHHBI
ypoBuH, M. «IIpocBemenuey, 2014 roz.

3)M.K. Iotanos, A.B. llleBkun«Anrebpa 1 Hayaga MaTeMaTHYECKOTO aHanuzay, 10 kmacc,
HMunaktudeckue Marepuansi, M. «IIpocsemenuey, 2013 rox;

4)M.K. Iloranos, A.B. IlleBkun«Anre6pa 1 Hayala MaTeMaTHYECKOTO a"anu3a», 11 xiacc,
Hunaxkruaeckue Matepuaibi, M. «IIpocsemeruey, 2013 rox.

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI M PECYPChl CETH
HNHTEPHET:

S0P B cootsercTBuM ¢ mpukazom Ne 653 or 2 asrycra 2022 roma 06 YTBEPKICHUH
(enepabHOTO MepEeYHs SIEKTPOHHBIX O00pa3oBaTENBHBIX PECYPCOB, JIONIyIIEHHBIX K
HCIONB30BAHUIO  NIPH  pealu3alldd  HMMEIOHMIMX  TOCYJapCTBEHHYIO  aKKpEeIHUTAIHUIO
06pa3oBaTeNbHEIX MPOTPaMM HAYANBHOTO OBINEro, OCHOBHOTO OOIIEro, cpeaHero obmiero
ob6pa3oBaHus.
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