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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma y4yeOHOro Kypca «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHAIU3a»
6a3zoBoro ypoBHs 11 oOydvaronuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepabHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEAHEro o0IIero oOpazoBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBABIIEMBIX K MaTEMaTHYCCKOMY OOpa30BaHHIO, U
TPagUIMA POCCHIICKOTO o0Opa3zoBaHusa. Peanmmzamus mporpaMMmbl 00ECHIEUMBACT OBIAICHHE
KJTFOYEBBIMH KOMITETCHIIUSIMU, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00YyYaIOIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Hauana MaTeMaTH4eCKOro aHalM3a» SBISETCS OJHUM M3 Hambosee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y sl M3Y4YEeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe U aOCTpaKkTHOE MBIIUICHHE YydYalluxcs Ha YpOBHE,
HE0O0XOIMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (POpMyJIMPYET CBOU JOCTUKEHUS B MaTeMaTHUECKOH (opme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIaJbIBAET OCHOBY JJIS YCIICIIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSX, YBEPEHHO HMCIIOJIb30BaTh MX B MOBCEJHEBHOH >ku3HU. B Toxke
BpEeMsI OBIIQJICHUE a0CTPAKTHBIMH W JIOTUYECKH CTPOTHMH MAaTeMaTHUYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IleHNe W KOHKpETH3alulo, abcTparupoBaHME M aHAJIOTHIO, (OpMHUpPYET
KpPEaTHBHOE U KPUTHUYECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hadajl MaTeMaTU4ecKOro
aHaM3a B CTapIIeH IIKOJIE YYalluecs MOJIYYaroT HOBBIH ONBIT PEHICHUsS NMPHUKIATHBIX 3ajad,
CaMOCTOSITENILHOTO ~ TIOCTPOCHUS ~MaTeMaTMYeCKMX MOJENed  pealbHbIX CHUTyauuil U
UHTEPIpPETAMK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTEeMaTUYECKHUMU
OTKPBITUSIMU M UX aBTOPAMH.

Kypc obGnanaer 3Ha4MTENbHBIM BOCIUTATEIbHBIM IMOTEHLUAIOM, KOTOPBIH peanusyercs
KaK yepe3 ydyeOHbI MaTepuai, COoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeTbHOCTH, TpeOyromeld caMOCTOSTENbHOCTH,
AKKypaTHOCTH, TPOJOJDKUTEIIHOW  KOHICHTPAlMM BHUMAaHHMSA H  OTBETCTBEHHOCTH 32
MOJIy4EeHHBIH pe3ysbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HavajlaM MaTeMAaTHYECKOIO aHAJIN3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hadala MaTeMAaTUYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «Yucna W BblUMCHCHUSA», «DYHKIUU U TpaduKmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTndeckoro aHanusza», «MHOXKECTBAa U JOTHKay.
Bce ocHOBHBIE coepKaTelbHO-METOIUYECKUE JTUHUM HM3y4aroTcsd Ha MPOTSDKEHUHM IBYX JIET
o0ydeHus: B cTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSAS APYr Apyra M MOCTENEHHO HACHIIIAsACh
HOBBIMM TEeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY



oObenuHseT B ce0e cofepKaHWe HECKOJIbKUX MAaTeMAaTH4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPHS, MaTEMaTHUECKUI aHaIn3, TeopHus MHOkKecTB U Ap. [lo Mepe Toro kak ydamuecs
OBII/ICBAIOT BCE Oojiee MIMPOKUM MAaTEMaTHMYECKHM allapaTroM, y HHX I[OCIEeI0BATEIbHO
(dopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJEIb pealbHOMN
CUTYyalluH, MPUMEHATh 3HAHU, MOJy4YeHHBbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHau3a», A PEIIeHUs CaMOCTOSITEIbHO C(OPMYJIMPOBAHHOW MaTeMaTHUECKOW 3ajauu, a
3aTeM UHTEPIPETUPOBATH MOTYUEHHbIN pe3ysbTar.

CopepxatenpHo-MeTOAMYECKass  JUHMSA — «Yucna M BBIUMCIEHHMS» — 3aBeplLIaeT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTto B
OCHOBHOM 1IKOJIe. B crapuiell mkosne ocoboe BHUMaHUE yaensercs (GOpMHUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIIFHBIX HABBIKOB, BKJIIOYAIONIMX B CE0Sl MCIOJB30BAHUE DPA3TUYHBIX (hopM 3ammcu
JEMCTBUTENIBHOTO 4YMCJA, YMEHHE pAlMOHAJIBHO BBINOJHATh JAEHCTBUS C HHUMHM, JeaTh
NPUKUIKY, OIICGHWBaTh pe3ynbTar. OOydaromuecss TMOMYyYaloT HaBBIKM MPHOIMKEHHBIX
BBIUMCIICHUM, BBINOJIHEHHUs] JEMCTBUH C 4YHMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOH Qopme,
MCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUI.

JIlunus «YpaBHEHMsI U HEPABEHCTBA» pEAM3yeTCs Ha IMPOTSHKEHUM BCEro OOyueHHUs B
CTapuieil IIKoJie, IOCKOJIbKY B KaXXIOM pas3zesie IMpOorpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOLIMX 3a7au. OOyyaromuecs: OBIaIeBaOT pa3IMUHbIMU METOIaMH PEILIEHUS LENbIX,
palMoOHATBHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUIECKUX
yYpaBHEHMI, HEPABEHCTB U UX cucTeM. [loaydeHHble YMEHMs UCTIONb3YIOTCS MIPH UCCIIE0BaHUU
(GYHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/7ad M 3aJa4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYCHUH (yHKUuU. J[aHHas coleprkaTenabHas JIMHUS BKJIIOYAET B
ce0s1 Takke (GOpPMHpPOBAHHME YMEHHUH BBINOJIHATH PACUYETHI MO (GOpMynaM, MpeodOpa3zoBaHUs
LEJIbIX, PpAlMOHAJIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKEHMH, a Takke
BBIPOKEHUH, COAEpKAIIMX CTENeHH W Jyorapudmel. braromaps usydeHuro anreOpandeckoro
MaTepHaja MpOUCXOAUT JallbHeiIee pa3BUTHE allTOPUTMUUECKOr0 U aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
dbopmaMu, NpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS MPAKTHYECKUX M €CTECTBEHHO-
HAaYYHBIX 3aJ]a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToAUYecKass JUHUSA «DYHKIMM U TpadUKM» TECHO MEPEIIeTaeTcs C
JPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCIIEN0BATEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENeHHOH, TMOKa3aTeNbHOW, JiorapudMudecko u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOMCTB M TpauKOB, MCIOJIb30BaHME (QYHKIUN s
pelieHus 3ajad U3 APYrux Y4eOHbIX MpPEeIMETOB M pealbHOM JKM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellleHHeM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHue yjensiercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pPa3IMYHBIMM  BEJIMYMHAMH, HCCIIEO0BaTh MOJIY4YEeHHble (YHKIUH, CTPOUTb HX TpaduKH.
Marepuan 3TOW coiepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
MO3BOJISIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoid  (opme:
aHAJTUTUYECKOHM, Trpaduyeckoil U clioBecHOHM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS,  CIIOCOOHOCTM K  OOOOIIEHHI0 W KOHKPETH3aIHH,
HCITOJIb30BAaHNIO aHAJIOTUH.

CopepxarenpHas nuHUs «Hadana mMareMaTndeckoro aHaian3a» IMO3BOJISIET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaromumes, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTh MCCIIEIOBATh U CTPOUTH IpaduKu (QYHKIMN, OTIPEEIITh UX
HauOOJIbIIME U HAaUMEHbBIIINE 3HAYEHUS, BRIYUCIATH IJIOMAAN GUTyp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTHM M YCKOpPEHHs InpoueccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHUSI MaTeMAaTUYECKUX MOJIeNe peaJbHBIX CHUTYyalluid, HaXOXKICHUS
HAaWIy4llero peHleHHsl B NPUKIAAHBIX, B TOM YHCJIE COLMAIBLHO-DKOHOMHYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOro aHajlh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-IOTHYECKOT0 U KPEaTUBHOTO MBINUIEHUS, (JOPMHUPOBAHUIO YMEHHUI pacro3HaBaTh



IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKEe M ucKyccTBe. OOywaromuecs y3HAIOT O
BBIIAIOIINXCS pe3yJbTaTaX, IOJYYEHHBIX B XOJE pPa3BUTHA MAaTEMATHKM KaK HAyKH, M HX
aBTOpax.

CopepxarenpHo-MeTOANYECKaAs JIMHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBAIIECHA
AJIEMEHTaM TEOPHUHU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTHKM U Ipe/ularaloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHSIIOIINI
BCE pa3lenbl MaTeMaTHKU M €€ IPUIIOKEHHWM, OHHU CBA3BIBAIOT PA3HbIE MAaTEMAaTHYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloatomy BaXkHO 1aTh BO3MOXHOCTh UIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIM S13bIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro Ui
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajla MaTEeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOr0 MOJICIMPOBAaHUS, KOTOpbIE MPHU3BaHbl CHOPMUPOBATH HABBIKM I[TOCTPOEHUS
MOJIeNIell pealIbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENIEH C MOMOIIBIO armnapaTa ajareopsl u
MaTEMAaTUYECKOTO aHaJIW3a M WHTEPIPETAluu IIOJYy4YCHHBIX pe3ynbTaroB. Takue 3amaHus
BILUICTEHbI B KaXIbId M3 pa3leiaoB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca LIHPOKO
WCIIOJIB3YETCS Ul pEeLICHUs TPUKIAIHBIX 3ana4. [Ipy pelmennn peanbHbIX NPaKTUYECKUX 3a7ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BAaTh AHAJIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOJIEMY.
JlesTenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs NPHUKIATHBIX 3a7ad OpraHU3yeTCs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hayala MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM m1aHe Ha U3y4deHue Kypca anreOpbl U Hauajd MaTeMaTHYeCKOTo aHaiu3a Ha 6a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaemo B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a JBa
roja o0yuenusi — 170 gacos.

COJAEP) KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia ¥ BbIYMCICHHSA

Pannonanehble uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue Apodu. Apudmernyeckue OmNepaluyd C  palMOHAIbHBIMU  UYHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUi. IlpumeHenue apoOeil M NPOLEHTOB MJsl pELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEATBHON KU3HH.

JleiictBuTenpHble uncia. PanuoHanbHble W MppalMOHaNbHble 4Hcaa. ApupMeTHyecKue
orepanuy ¢ JAeUCTBUTEIbHBIMU yuciaMu. [IpuOnmkEéHHbIe BBIYMCIECHUS, IPaBUIa OKPYIJIEHUS,
IIPUKUIKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazateneMm. CtangapTHas GopMa 3amucu JASHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJIS  pEelIeHUs
MPAKTUYECKHX 3aJ[a4d U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypajbHOW cTemeHu. JleHCTBUS C  apuMETHUYECKUMHU
KOPHSIMHM HaTypajibHON CTEEHH.

CuHyC, KOCUHYC M TaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, ApKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHHUsS M HEpaBEeHCTBA



ToxecTBa U TOXKIECTBEHHbIE TPE0OpPa30BAHUS.

[IpeoOpa3zoBanre TPUTOHOMETPUUECKHX BhIpaKeHWH. OCHOBHBIC TPUTOHOMETPHUYECCKHE
dbopmyIbL.

VYpaBHeHne, KopeHb YypaBHeHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. Meton
MHTEPBAJIOB.

Pemmenue uensix 1 JpoOHO-pALlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pewienne nppaniuoOHaIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMmeHeHrEe ypaBHEHMI U HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX 3a7ad M 3a1ad U3
pa3IMyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

DOyHKUUH U rPapuKu

dyHKUA, crocoObl 3ananus Gynkiuu. ['paduk ¢yHkiuu. Bzaumuo oOpaTHbie QyHKITHH.

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSAHCTBA. UETHBIE U HEYETHBIE (PYHKIIHH.

Crenennass QpyHKIUS C HaTypaJbHBIM W LENbIM ToOKaszareneMm. EE cBoiicTBa u Tpaduk.
CaoticTBa u rpaduK KOpHsI N-0i CTEHEHH.

TpuroHomerpuveckass OKPYKHOCTb, OIpEICIIEHUE TPUTOHOMETPHUYECKUX  (DYHKIIHNA
YHCIIOBOTO apryMeHTa.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

[TocnenoBarensHOCTH,  CIIOCOOBI  3aJaHMs  IOCJIEIOBaTeNbHOCTEH.  MOHOTOHHBIE
HIOCJICI0BATEIBHOCTH.

Apudpmerndeckass W TEOMETpHYECKas  IMporpeccu.  beckoHedyHo  yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPUUECKON MPOTrPECCUU.
@dopmyna CIOXHBIX MPOLEHTOB. Vcronp30BaHUE MPOrpecCHH Ui PEUICHUs pealbHBIX 3a1ad
HPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepanuu HajJ MHOXecTBamu. Jlmarpammel Diinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO anliapara Uil ONMCAHUSA PEATbHBIX IPOLIECCOB U SBJICHUW, IIPU
pelIeHuy 3a/1a4y U3 Ipyrux y4eOHbIX MPEeIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTRO.

11 KJIIACC

Yucia 1 BBIYHCTICHUSA

Harypanbnsle u niensie uncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.
Crenens ¢ paoHaIbHbIM NOKa3aTeneM. CBONCTBA CTENEHHU.
Jlorapudm umcna. JlecaTHuHbIE U HATYypaIbHbBIE JIOTAPUDMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeobOpazoBanme BRIpaXEHUN, COAEPKAIINX JTOTAPUDMBI.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM MTOKA3aTEIeM.
[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.



Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA.

CucreMbl JIUHEHHBIX ypaBHEHMH. PelnieHue NpUKIAIHBIX 337a4 C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeneHnue ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMAaTHUYECKUX 3a/ay U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DyHKUMH U TPaPuKU

Oynkuus.  Ilepuonmueckne  yHkuuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIUH.
MakcumMymMbl 1 MUHUMYMbI (QyHKIuU. Hambonbliee W HauMeHblIee 3HAUY€HUE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u orapudmuueckas GyHKIMH, X CBOMCTBA U IpaUKH.

Hcnonp3oBanue rpadukoB GyHKIMN A7 pElIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYrUX yIeOHBIX MPEIMETOB U pealbHOW KU3HH.

Havaja maTeMaTH4ecKoro aHajimsa

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.

ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3NIECKU CMBICI IPOU3BOIHOM.

[TpousBoaHbIe 3eMeHTapHBIX QYHKIMH. DOpMYIIBl HAXOXKICHHUS TIPOU3BOAHON CYyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeneHne nPOU3BOAHONW K HCCIEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHre HauOoJIbIIero 1 HAMMEHbLIEro 3Ha4yeHNs (yHKIIMU Ha OTPE3Ke.

[IpumeneHre NPOU3BOAHOM JUIsl HAXOXJAECHHUS HAWJIy4YlIero pelieHUs B IMPHUKIaJHBIX
3ajjayax, JJs ONpeeseHUsl CKOpPOCTH Ipoliecca, 3aJaHHOTo (OopMYJIOi WK rpauKkoM.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTerpan, ero reomMeTpudeckuil M (u3ndeckuid cMmbIci. BbluncieHue uHTErpana Io
dbopmyne Hetorona—JleliOnuna.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOro mpeamera «MaremaTuka» JIOJDKHO OOecredynBaTh JOCTHIKEHHE Ha
YpOBHE cCpenHero oO0mero oOpa3oBaHMsI CIEAYIOMIUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHHUS NpPOrpaMMbl ydyeOHOro mnpeamera «MaTeMmaTHKa»
XapaKTEepU3YIOTCSI:

I'paxk/1aHCKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIMU OO0ydarolierocs KaKk aKTHUBHOTO H
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTaBICHHEM O MAaTEeMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, OpOLEAYp Tpa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHMEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

ITaTproTHYECKOE BOCIUTAHUE:!




c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKON MICHTUYHOCTH, YBaKEHHS K MPOIIJIOMY
U HACTOALIEMY POCCHUMCKOM MAaT€MaTHUKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSAM
POCCUHCKHX MAaTeMaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JLlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapoaa; CPOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKCHUM HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTO OyAyIIEro.

OCTETUYECKOE BOCIIUTAHNUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKJIKOYas  ACTETUKY  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUl, pacCcyXIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acIEKTaM pa3/InYHbIX BUI0B UCKYCCTBaA.

DU3NYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTH4YeCKUE 3HAHUSA B HMHTEpecax
3I0pOBOTO U 0e30MacHOro odpa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEKUM 3aHITUH M OTIbIXA, PEryisipHas (usmueckas
AKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUSA, NPU 3aHATUAX CHOPTUBHO-03JOPOBUTEIILHON
JESITENIbHOCTBIO.

TpynoBoe Bocniuranue:

FOTOBHOCTBIO K TpPYZAY, OCO3HAaHMEM LIEHHOCTU TPYAOJIIOOMUS; MHTEPECOM K Pa3IMYHbIM
cdepam mpohecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u pearn30BbIBaTh COOCTBEHHBIC
JKU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa3oBaHUIO U
camMo00pa30BaHUIO Ha TPOTSHKEHUH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELIEHNHN IPAKTUYECKUX 3a1a4 MaTEMATUYECKOM HAIIpaBIE€HHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:!

Cc(OPMHUPOBAHHOCTBIO 3IKOJIOTUYECKON KYJIbTYypbl, MOHUMAHHEM BIMSIHUSA COLUAIBHO-
HKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
rJ100albHOTO  XapakTepa SKOJOIMUYECKHMX  Ipo0JieM; OpHEeHTalued Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN NI pellleHus 3a/1ay B 00JIaCTH OKPYXKArolle cpelbl, MIaHUpOBaHUS
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIBI.

IleHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTUYeCKON HayKu Kak chepsl
YeJI0BEUYECKON JEATENIBHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTHUS LMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH M MaTeMaTH4YeCKOW KyIbTYpOHM KaK CpEeJACTBOM IO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYHD M  HCCIENOBATEIbCKYI JIEATENbHOCTh
WMHAMBUYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaAMMBI YIeOHOTO TipeaMeTa «MaTeMaTHKa»
XapaKTePU3YIOTCS OBJIaJICHUEM VHHUBEPCATHHBIMU HO3HABGAM ESIbHBIMU OellCTNEUAMLU,
VHUBEPCANIbHBIMU ~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU,  YHUBEPCATbHLIMU — PecyIsimUSHbIMU
Oelicmeusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupd,;
npuUMeHeHue J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).

bazoBble JIOrMYECKHUE NEUCTBHUS:




BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHUECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUH MEXJy THOHATHAMH, (OPMYJIUPOBATH OINpPEACICHUS TOHATHH, YyCTaHABIUBATh
CYIIECTBEHHBIA MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 000OIICHUSI U CPABHEHUS, KPUTCPUU
IIPOBOAMMOI0 aHAJIH3A,;
BOCIIPUHUMATh, (OPMYIUPOBAaTH W NPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpHIATEIIbHBIC, SAMHUYHBIC, YaCTHBIC U OOIIKE; YCIOBHEBIC,
BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOpEYHsI B (haKTax, TaHHBIX,
HAOJIIOJICHUSAX W YTBEPIKIACHMSX; MpeJiaraTh KPUTCPUU JIJIS BBIABICHHUS 3aKOHOMEPHOCTCH W
IIPOTUBOPEYUH;
JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;
MIPOBOMTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKICHHH (MPSAMBIE M OT
MPOTUBHOTO), BBICTPAUBATh ApPTYMEHTAIUIO, TPUBOAWTH MPUMEPbHl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;
BEIOMpaTh CIOCO0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMpaTh HaHOOJIee TOIXOAIINN C YYETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).
ba3oBble Hcclie10BaTEIbCKUE ACHCTBH:
UCIIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATSILCKUNA HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH
BOTIPOCHI, (PMKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJeMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;
MIPOBOJIMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHHUE TI0 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJCHHS, MPOIECCa, BBIABICHHIO 3aBHCHMOCTEH
MEXy 00BEKTaMH, SBICHUSMH, IIPOIIECCAMU;
CaMOCTOSITENILHO (OPMYITUPOBaTh OOOOIICHUST M BBHIBOABI [0 pe3yJabTaTaM IPOBEAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;
MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAKKE BBIABUTATH MPEIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.
Pabora ¢ napopManmeii:
BBISBJIATh JACPHUIMTH MH(OPMALMU, JaHHBIX, HEOOXOIAMMBIX JJII OTBETAa HA BOIPOC W JIJISA
pelICHHS 3a/1a4H;

BbIOMpaTh  MH(OpMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIU3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HMHOOPMAIMIO Pa3IUYHBIX BHAOB U (HopM
IPEJCTaBICHHUS;

CTPYKTYpUPOBaTh WH(POPMALUIO, MPEJCTABIATh €€ B pa3IMyHBIX (OpMax, HIUTFOCTPHPOBATH
rpadu4ecKku;

OILIEHUBATh HAJAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHBLE Oelicmausi, 00ecnedusarn coopmupo8anHoCnmy
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

OOuieHue:
BOCIIPHHUMATH ¥ ()OPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSMH U TENISIMU OOIICHUS;
SCHO, TOYHO, I'PAaMOTHO BBIpakaTh CBOI TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 XO/Iy PEIICHHUs 3aa4l, KOMMEHTHPOBATH MOJIy4YSHHBIN Pe3yIbTar;
B XoA€ OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEMBI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HAIlEJIEHHBIC HAa MOWUCK PEUICHHUS; COMOCTABISATH CBOU
CYXJIEHUS C CYKACHUSMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3M4Kle U CXOJCTBO
MIO3HIINI; B KOPPEKTHOU (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;
OpPEICTaBIATh Pe3yiabTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEOBaHUs, IPOEKTa;
CaMOCTOSITENIFHO ~ BBIOMpaTh ¢GopMaT BBICTYIUICHHST € Yy4ETOM 3amad  Mpe3eHTAllud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHYECTBO:




NOHMMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpHU
peuieHnM y4eOHBIX 3a/ad; NPUHAMATh [ElNb COBMECTHOM JAeATeNbHOCTH, IUIAaHHPOBAThH
OpraHu3alMi0 COBMECTHOM pabOTHI, pacrpeneniarTh BUIAbI padoT, JOrOoBapHBAThCS, OOCYXIATh
IpOLIECC U pe3yiIbTaT padoThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (0OCyXaeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBbI» WM HWHBIC); BBINOJHATH CBOIO 4YacTh pabOThI M KOOPAWHHPOBATH CBOM JCUCTBHSA C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OIICHWBAaTh KAdyeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOB TUUHOCMU.

Camoopranusanus:

COCTaBJIAThH IUIaH, AITOPUTM pPELICHUsS 3aJadd, BBIOMPATh CIIOCOO pemIeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHHH C y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTpOJIB:

BJIaZICTh HAaBBIKAMH I103HABATEIbHOM pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHH H
MBICIIUTENBHBIX ~ TPOIECCOB, HMX  pPE3YyJNbTaTOB; BIAJETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa PeHIeHHsl MaTeMaTH4eCKON 3a1a4H;

NpPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIpH pEIICHWH 3a/la4d, BHOCHTH
KOPPEKTHUBHI B JICATEIHLHOCT HA OCHOBE HOBBIX OOCTOSATENIBCTB, AAHHBIX, HAWACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LU U YCIOBUSAM, OOBSCHITH MPUYUHBI JTOCTH)KEHHS I
HEOCTHKCHUSI ~ PE3YJIbTaTOB  JACATENbHOCTH, HAXOMUTh  OIMMOKY, JaBaThb  OIICHKY
NpUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebOHOro kypca «Anrebpa M Hayajla MaTeMaTHMYECKOI'O aHajIu3a» Ha ypOBHE
cpenHero oduiero o0Opa3zoBaHUs AOHKHO 00€CreunBaTh JTOCTHKEHUE CIEIYIOIINUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB!

10 KJIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTh MOHATUSMH: PALMOHAIBHOE U JEWCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
JeCcATUYHask APOOb, MPOLIEHTHI.

BoinonuATe  apudmeTHuecKkue Omnepauuud € PAlUOHAIBHBIMM M JIEHCTBUTEIBHBIMU
YHCIIaMHU.

BoinonHaTe npuOaMKEHHBIE BBIUKCICHMS, HCHOJIb3Ysl IpaBHJa OKPYIVIEHHS, [eNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUM.

OnepupoBaTh MOHATHSAMH: CTENEHb C IEJIBIM MOKa3aTeJeM; cTaHAapTHas Gopma 3amucu
NeMCTBUTENILHOTO YKCIa, KOPEHb HATYPaJbHOM CTENEHH; HCIOJIb30BaTh MOAXOAIIYIO (OpMY
3aMucy AeMCTBUTEIBHBIX YMCEIN JUISl PEIICHUs MPAKTUUYECKHUX 3a/1ad U NPEJCTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC IIPOU3BOJIBHOTO YIJIA; UCIIOJIb30BATh
3aMych MPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIe TPUTOHOMETpHUUYECKHEe (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA



OnepupoBaTh MOHATHAMM: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JIOE, PAllMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

Bomonuate  mpeoOpa3oBaHusT — TPUTOHOMETPUYECKMX  BBIPQKEHUM M pemaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoimonsaTe npeoOpa3oBaHusl LENbIX, pAllMOHATBHBIX U MPPAMOHAIBHBIX BBIPAKCHUN H
penaTb OCHOBHBIE TUIIBI LIEJIbIX, PALMOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHUU U HEPABEHCTB.

[TpyuMeHsTh ypaBHEHMsI M1 HEPABEHCTBA Ui PEIICHUs] MAaTeMaTUUYECKUX 3a/ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

MogenupoBaTh peajibHble CHUTYallUd Ha S3bIKe aireOpbl, COCTAaBJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA [0 YCIOBHUIO 33Jayd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapuKu

OnepupoBaTh MOHATUSMU: QYHKIIHUS, CIIOCOOBI 3a/1aHus (DYHKIIUH, 00JIACTh OMPEISICHUS U
MHOKECTBO 3HaUCHUH QyHKIMH, TpaduK GyHKIIMH, B3aUMHO 00paTHbIC (PyHKITUH.

OnepupoBaTh TOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKIWH, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduky QyHKIMIA U1 PEIICHUsT yPaBHEHUH.

Crtpouth u uyutaTh Tpaduky JTUHEHHOW (PYHKIMU, KBAAPATUUYHON (YHKIUH, CTETIEHHOM
(GYHKIMH C LEIbIM IIOKa3aTEJIEM.

Hcnonws3oBath rpaguku GyHKUIUNA I UCCIETOBAHHS MPOLIECCOB U 3aBUCHMOCTEH MpH
peleHnn 3a1a4 U3 APYrux y4eOHBIX MPEIMETOB M PEaTbHOHN >KU3HHU; BBIpAXaTh (HopMylamu
3aBHCUMOCTH MEKy BETUUHMHAMH.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTh MOHATUAMHU: IOCJIEIOBATEIBHOCTb, apu(pMeTHyYecKass M TIeoMeTpuYecKas
IPOTPECCHHN.

OnepupoBaTb HOHATHAMH: OECKOHEUHO YOBbIBaIOLIasi TeOMETpUUEcKas Iporpeccus, Cymma
0eCKOHEYHO yObIBAIOLIEH reOMETPUUYECKON MTPOrPECCUU.

3agaBaTh MOCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcmonp30BaTh CBOWMCTBA IMOCIENOBATEIBHOCTEH W MPOTPECCHN JUISl PEIICHUS peabHBIX
3aJa4 NpUKJIaJHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€paIlM HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s OMUCAHMs peasIbHbIX IPOLECCOB
U SIBJIGHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSAMU: OINIpEEIECHUE, TEOPEMA, CIEACTBHE, JOKA3aTENbCTBO.

11 KUIIACC

Yucaa 1 BBIYHCTIECHUS

OnepupoBaTh TOHATHSIMU: HATypaJlbHOE, 1EJI0€ YHUCJIO; MCHOJIb30BATh MPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA TPOCTHIE MHOMKUTEIH JUISl PEIICHUs 3a1a4.

OrniepupoBaTh NOHITHEM: CTETIEHb C PAallUOHATIBLHBIM ITOKAa3aTEIEM.

OrniepupoBaTh NOHATHAMU: JoTrapudM YUCIIA, JECATUUHBIC U HATYPAJbHBIE JTOTapH(MBI.



YpaBHeHUs M HEpaBEHCTBA

[TpumeHsATH CBOMCTBA  CTENEHW Uil  [IpeoOpa3oBaHUs  BBIPAKEHHH;  ONEpUpOBATh
NOHATUSMM: IIOKA3aTelIbHOE YPAaBHEHUE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIbI
IIOKAa3aTeNIbHbIX YPABHEHUI U HEPABEHCTB.

BoeimonsaTe npeoOpa3oBaHus BBIPAKEHUH, COJCPKALIMX JIOTapu(MBI;, ONEPUPOBATH
HOHATUAMM: JIOTapu(MUUECKOE YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapupMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHns npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pElIeHUE; UCIO0Ib30BaTh
CUCTEMY JIMHEHHBIX YPAaBHEHUH IS PELICHUS PAKTUYECKUX 3a/1a4.

Haxoauts pemieHuss npocTeHIINX CUCTEM U COBOKYITHOCTEHM palMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MogenupoBaTh peajibHble CHTyallud Ha S3bIKE ajreOpbl, COCTABIISATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIEN0BATh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAaHUEM arlrapaTa ajareopsbl.

DOyHKIUH U rpaduKu

OnepupoBaTh MOHATUSMH: IEpHOANYECKast (DYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKH 3KCTpeMyMma (YHKIUU, HAauOoJblllee W HAaWMEHbIIEee 3HAUCHUS (YHKIUU Ha
IPOMEKYTKE; UCTIONB30BATh UX JIJIsl HCCIIE0BAHUS (DYHKIIUH, 3aJAHHOH rpa)uKOM.

OnepupoBaTh  MOHATHSAMH:  rpadUKd  TOKa3aTeNbHOM,  JorapudMuueckoil  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPJUHATHOW TIOCKOCTH M MCIOJIb30BATh
JUISl pEeLLIEHUs YPABHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JUHEWHBIX YpaBHEHUH W
MCIIOJIB30BATh UX JIJISl PELICHHS CUCTEMbI TUHEHHBIX YPABHEHUH.

Hcnons3oBath rpaduku (GYHKIUN IS WCCIEAOBAaHUS IPOIECCOB U 3aBUCHUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana matemaTHuecKkoro aHajamsa

OnepupoBaTh MOHATUSAMU: HETIPEepbIBHAS (GYHKLUSA; POU3BOIHAS (PYHKIIUH; HCIIOJIB30BATh
reOMEeTPUUYECKUN U (PU3UYECKUI CMBICI POU3BOIHOM JJIsl pELICHUS 3a/1a4.

HaxonuTe Npou3BOAHBIE 3JIEMEHTAPHBIX (YHKLUUH, BBIUUCIATH MPOU3BOAHBIE CYMMBI,
IIPOU3BENICHNUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NPOM3BOAHYIO JUIl HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIyYLIETO PEIICHUs B NMPHUKIAJHBIX, B
TOM YHCJIE COL[UAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMHU: NEPBOOOpa3Has M HMHTErpayl; MOHUMAThb TNEOMETPUYECKHH U
(buznyecKuil CMbICT UHTErpaa.

Haxonuthk mepBooOpa3Hble 3eMEHTApHBIX (YHKLNHN; BBIYMUCIATH MHTErpai 1mno Qopmyine
Herorona—Jleiioumna.

Pemate nmpuxnagHbie 3aayd, B TOM YHCIE COLHATBHO-I)KOHOMHMYECKOTO U (PU3UUECKOTO
Xapaxkrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3A.






10 kiacc

No HaunmenoBanue TeM u pas3aenon KonnuectBo yacoB DJIEKTPOHHBIE
MpOrpaMMbI Bcero Kontposnbhbie [TpakTdeckue paboThI (mudpoBbIc)0OpazoBaTEIIbHBIE
paboTHI pecypchl
1 BBenenne B crepeoMeTpuio 10
2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 6
3 Apudmerndeckuii KOpeHb N- CTENEHHU. 18 1
WpparnmonanbHbIe ypaBHSHUS U
HEpaBEHCTBA
4 ®opMyJsIbl TPUTOHOMETPUH. 22 1
Tpuronomerpruyeckue ypaBHEHHUsI.
S) IlocnenoBaTeabHOCTH M IPOIPECCHH S)
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUU
OO011ee KOIUYECTBO YaCOB MO IIPOrpamMme 68 4 0




11 xnacc

Ne HaunmenoBanue Tem u paszienoB KonuuecTBo yacos DNEeKTpPOHHBIE
MpOrpaMMbI Bcero Kontposnbhbie [TpakTdeckue paboThI (mudpoBbIc)0OpazoBaTEIIbHBIE
paboThI pecypchl
1 BBeneHue B cTepeoMeTpuio 10 1
2 Jlorapudpmuueckas GyHKIHS. 12
Jlorapudmuyeckue ypaBHEHHS U
HEPaBEHCTBA.
3 Tpuronomerpuyeckue GyHKIUU U UX 9 1
rpaduxu. TpuroHoMerpuueckue
HEPaBEHCTBA.
4 [IpousBoaHas. [Ipumenenne npou3BOAHOMN. 24 1
5 WuTerpan u ero npuMeHeHHe. 9
6 CucTeMbl ypaBHEHUIA. 12 1
7 HarypanbHble 1 11e5bie Yrca. 6
8 [ToBTOpeHME, 0600IICHNE 1 18 2
cucTeMaTHh3alys 3HaHUH.
OO1m1ee KOIMYEeCTBO YacOB IO IPOTpaMMe 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

1.

Anre6pa u Hay. matT. aHanuza. 10-11xim. Anumos LA, u gp 2020

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

2.

YuedHuk: AnreOpa u Hay. mat. aHanuza. 10-11xn. Anumos LA, u ap 2020 Anrebpa u HayaJla MATEMaTUYECKOTO
aHanuza. Metonuueckue pekomeHaanuu. 10 kinacc: mocodue st yuuteneit o0eoopazonar. opranuzanuii / M. K.
[Totanos, A. B. IlleBkun. — M.: IlpocBemenue, 2013. — 191 c.: win. — (MI'Y — mkoze).

AnreOpa 1 Hauana MaTeMaTUYECKOTo aHanu3a. Junaktuueckue matepuaisl K yueOHuky LI.A. AnumoBa u npyrux 11
KJjacc: yue0. mocobue aiig 0011eo0pa3oBaT. opranuzanuii: 6a3oBelil u yriyos. yposuu / M. U. Illabynun, M.B. Tkauépa,
H.E. ®énoposa. - 8-¢ uzn.-M.: IlpocBemenue, 2017. — 207 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

A W N PE

Poccuiickas anextponHas mkoia https://resh.edu.ru/

MaremaTudeckue OJIMMINAAbl U OJMMITHAJIHBIC 3a/1a4i, — [JIEKTPOHHBIN pecypc], — pexkum pocrtyna: http:// www.zaba.ru.
Mertoauka npenoiaBaHus MaTEMaTUKU — [3JIEKTPOHHBIN pecypc], — pexkuM goctymna: http://methmath.chat.ru.

Peectp npumepHbIX 00111€00pa30BaTEIbHBIX MTPOTPAMM [3JIEKTPOHHBIN pecypc], — peKUM JI0CTyNa:
http://www.fgosreestr.ru.



5. IlyreBoautens «B Mupe Hayku» Jjisl HIKOJLHUKOB [AJIEKTPOHHBIN pecypc], — peKUM JOCTyma:
http://www.uic.ssu.samara.ru

6. DIieKTpoHHas XpecTOMaTHs MO METOJIMKE MPENOoAaBaHUsl MATEMATUKH [3JIEKTPOHHBIN pecypc], — peKUM JI0CTyTIA:
http://fmi.asf.ru.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
YUEBHOE OBOPYJIOBAHUE

WNHTepakTuBHAS TOCKA, TOCKAa MAarHUTHO - MEJIOBas

HaGop mnakaToB, 4epTeHbIC HHCTPYMEHTBI JIJIS TOCKH

Men (6enblid ¥ IBETHOM ), MAarHUTBI

OBOPYAOBAHMUME JISA MNPOBEJAEHUSA TABOPATOPHBIX U IPAKTUYECKUX PABOT

UepTexKHbIC HHCTPYMEHTHI: JTHHEHKA, LHPKyIIb, Tpeyroasuuku (45° u 45°%; 30° u 60°), tpancroptup.
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