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MNOSACHUTEJIbHAS 3AIIMCKA
Pabouas mporpamMma yueOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTHYEeCKOro aHaim3a» 0a30BOro ypoBHs s oOywaromuxcs 10 —11 kiaccoB
pazpaboTrana Ha ocHoBe demepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOrO CTaHAAPTa CPEJHEro OOIIero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX
MHPOBBIX TPEOOBaHMIA, NPEIBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaJHULHUA POCCHUHCKOro 0o0pa3oBaHus. Peamus3anusi mporpammel
obecrieunBacT OBJAJICHUE KITIOYEBBIMH KOMIICTCHIMSIMH, COCTABJSIOUIMMH OCHOBY IJISl CAMOPA3BUTHS M HEIPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTD

OOIIEKYIbTYPHOTO, JINYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YJaIOLTHXCS.
BOCIIUTATEJIbHBINA IOTEHIIUAJI KYPCA «AJITEBPBI»
BocniuratensHplld TOTEHIMAN TMpenMeTa «AJredpa M Hayajla MaTeMaTHYecKOro aHajau3a» B COOTBETCTBHU C lIporpammoil BocIUTaHHS
peanuzyeTcs uepes:
- IPUBJICYCHHE BHUMAHUS 00YYaIOIIUXCS K LIEGHHOCTHOMY acleKTy M3y4yaeMbIX Ha YpPOKax SIBJICHUN, OPraHu3allio UX padoThl ¢ MOIy4aeMol Ha ypoKe
COLIMAJIbHO 3HAYMMON MH(pOpMaluell — UHUIMUPOBAHUE €€ 00CYXK/ICHHUS, BHICKAa3bIBaHUS OOYYAIOIIMMIUCS CBOETO MHEHHS IO €€ MOBOJY, BHIPAOOTKHU
CBOEI'0 K HEil OTHOIIICHUSI;
- JIEMOHCTpPALMIO0 O0YYarOIMUMCS MPHUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO MOBEICHUS, MPOSBICHUS YEIOBEKOIIOOMS U T0OpPOCEpACUHOCTH, Yepe3
Mo100p COOTBETCTBYIOIIMX TEKCTOB JAJISl YTEHHS, 3a7a4d JJIs pPelleHus, MPOOJIEMHBIX CUTyaluil Juisi oOCYKIEHHUsS B Kjacce; NpPUMEHEHHE Ha YpoKax
WHTEPAKTUBHBIX (POpM paboThl ¢ OOyYArOIIMMUCS: HWHTEUIEKTYyalbHBIX WIpP, CTHMYJIUPYIONIMX TO3HABATEIFHYI0 MOTHBAIMIO OO0YYarOIIUXCS;
JUJIAKTUYECKOro TeaTpa, I/ie MOoJIy4YeHHbIe Ha YpOKe 3HaHUs OOBITPBHIBAIOTCS B T€AaTPalIbHBIX MOCTAHOBKAX; TUCKYCCHI, KOTOpBIE NAl0T 00y4yaromuMcs
BO3MOYKHOCTh TPUOOPECTH OIBIT BEACHHS KOHCTPYKTHBHOTO JWAJOTa; TPYNIIOBOW pabOThl WM pabOThl B Iapax, KOTOpPBIE ydaT OOyJaroIIuXcs
KOMaHIHOW paboTe U B3aUMOJICHCTBUIO € APYTMMHU 00yUaroIUMHUCH;
- WHUIMHMPOBAHUE U MOJJIEPKKY MCCIEIOBATENbCKON AEATENIbHOCTH OOyYaroIuXcs B PaMKax pean3allid MUMU MHIUBUAYAJIbHBIX U TPYNIOBBIX
MCCIIEIOBATEILCKUX MPOEKTOB, YTO JAcCT OOYdYaIOUIMMCS BO3MOXXHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIIHHOTO PEIICHUS TEOPETUYECKON MPOOIIEMBI,
HaBBbIK T€HEPUPOBAaHUS U O(OPMIIEHUSI COOCTBEHHBIX MJIEH, HaBBIK YBAXXUTEIHHOI'O OTHOMICHUS K UY)KUM HJesiM, 0(pOpMIIEHHBIM B paboTax Ipyrux
WCCIIeIOBATENeH, HABBIK MTyOIMYHOTO BBICTYIUICHUS TIEpe ayTUTOPHEH, apryMEHTUPOBAHHSI M OTCTAWBAHUS CBOSH TOUKH 3PCHHUS.
HEJIA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Havasa MaTeMaTHYECKOTO aHAJM3a» SBISIETCS OJHUM M3 HanOojee 3HAYMMBIX B TPOTPaMMe CTapIIeH IIKOJBI, MTOCKOJIBKY, C
OJIHOI CTOpPOHBI, OH 00€CIeYNBACT MHCTPYMEHTAJIbHYIO 0a3y JUIsl M3Y4YEHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, GOpMHUpPYET
JIOTMYECKOE M a0CTPaKTHOE MBIIUICHUE YYallMXCsl Ha YpOBHE, HEOOXOIMMOM JUIs OCBOEHHsI KypCOB HMH(OPMATHKH, OOIIECTBO3HAHHWS, HCTOPHH,
CIIOBECHOCTH. B pamkax JaHHOTO Kypca ydyalllMecsl OBJIAJCBAIOT YHHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMYIHUpYET CBOH
JOCTIDKEHUS] B MaTEMaTHIeCKOl Gopme.

Kypc anreOpbl m Havan MaTeMaTHYeCKOTO aHAM3a 3aKJaJbIBa€T OCHOBY JJISl YCIEITHOTO OBIIAJCHUS 3aKOHAMH (DU3WKH, XUMUH, OMOJIOTHH,
NOHUMaHHs OCHOBHBIX TEHJCHIUI SKOHOMHUKU U OOIECTBEHHOM >KM3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOIb30BaTh MX B IOBCEJHEBHOW JKM3HU. B TOXe Bpems oOBlIazeHHe aOCTPAaKTHBIMH M JIOTUYECKH CTPOTUMH
MaTeMaTUYECKUMU KOHCTPYKLHSMH pa3BUBAeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEPXKICHHS, MCIIOJIb30BATh
000011IeHIE W KOHKPETH3allUi0, a0CTparupoBaHue W aHAJIOTHIO, (HOPMHUPYET KpEaTMBHOE M KPUTHUYECKOE MBIILUICHHE. B xome m3ydeHus anreOpsl u



Hay4ajJl MaTeMaTH4ECKOr0 aHaJM3a B CTapIUEH LIKOJIE y4YalllUecs IMOJy4aroT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 33[a4, CAMOCTOATEIBHOIO ITOCTPOCHUS
MaTE€MaTUYeCKUX MOJCIECH pealbHBIX CUTyallMd M MHTEPIPETAlUy IIOJIYYEHHBIX pPELICHUM, 3HAKOMATCS C IpUMEpaMU MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B IIPUPOJIE, HAYKE U B UCKYCCTBE, C BBIAAIOIIUMUCA MAaTEMATUYECKUMU OTKPBITUAMU U UX aBTOPaMHU.

Kypc o0nagaer 3HAUMTENbHBIM BOCIUTATEIbHBIM IOTCHLIMAIOM, KOTOPBIH peaqu3yeTcsl Kak yepe3 ydeOHbI MaTepuall, CIOCOOCTBYIOIIMH
(OpPMHMPOBAHNIO HAYYHOTO MMPOBO33pPEHMs, TaK M 4Yepe3 cHelu(uKy yueOHOM IesTeabHOCTH, TpeOyrolell caMOCTOSATENBHOCTH, aKKypaTHOCTH,
IIPOIOJKUTEIIBHON KOHLEHTPALM BHUMAHHs U OTBETCTBEHHOCTH 3a IOJy4YEHHBIN Pe3yJIbTar.

B ocHoBe MeTouku 00ydeHus areOpe U HayajlaM MaTeMaTUYeCKOro aHaIu3a JISKUT AEATEIIbHOCTHBINA MPUHIIUIT O0yUYCHHUSI.

CrpykTypa Kypca «Anrebpa M Hadajda MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET CIEAYIOUIME CoJepXkKaTelbHO-METOANYEeCKUe JUHUU: «YHucna u
BbIUUCIEHUS», «DyHKIIMU U TpaduKu», «YpaBHEHHs U HEpaBeHCTBay, «Hauana MatemaTtndyeckoro aHannsa», «MHOXeCTBa U JIOTHKa». Bce ocHOBHBIE
COJIEPKaTEIbHO-METOUYECKHUE JIMHUM W3Y4aloTCsl Ha NPOTSHKEHUM JIBYX JIeT OOydeHHs B CTaplIed IIKOJE, €CTECTBEHHO JONOJHSASA IpYr JIpyra u
MIOCTETICHHO HACHIIIAsACh HOBBIMH TE€MaMH W pasfenamu. [laHHBIA Kypc SIBISETCS WHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B cebe colepKaHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCLUIUIMH: areOpa, TPUrOHOMETpHsl, MaTeMaTHYECKUI aHallu3, Teopusi MHOXKeCTB U Jp. [To Mepe Toro kak yuaiuecs
OBJIa/IeBalOT BCE OoJsiee MIMPOKMM MaTeMaTHYECKHUM ammapaTroM, y HHUX IOCIEI0BaTeIbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHUE CTPOMTH
MaTeMaTHYECKYI0 MOJIENIb PEAIbHOW CHTyallud, MPUMEHSATh 3HAHUS, TOIyYeHHBbIE B Kypce «Anredpa M Hadala MaTeMaTWYECKOrO aHaIW3ay, s
pEeILIeHHs CaMOCTOSTENIbHO CPOPMYIUPOBAHHON MaTeMaTHUECKOM 3a/]auy, a 3aTeM UHTEPIPETUPOBATh MTOJYYEHHBIN pe3ysbTar.

ConeprxaTenbHO-MeTOANYECKast JIUHUSA «Hucna U BBIYMCIEHUA» 3aBepliaeT (OpMHUPOBAHUE HABBIKOB MCIIOJIB30BaHMS JEHCTBUTEIbHBIX UYHUCEN,
KOTOpoe ObUIO HauaTO B OCHOBHOM Ikose. B crapuieil mkone ocoboe BHUMaHUe yAenseTcs (OPMHUPOBAHUIO MPOYHBIX BBIYMCIMTEIbHBIX HABBIKOB,
BKJIIOYAIOLIUX B c€0s UCIIOJIb30BAHKE PA3IMYHBIX (OPM 3alHUCH ACHCTBUTEIBHOTO YHCIIa, YMEHNUE PAllMOHAIILHO BBIMOIHATH ACUCTBUS C HUMH, J€JIaTh
NPUKUAKY, OLIEHUBATh pe3ynbTar. OOyyaroniyecs Mojyq4aoT HaBbIKU MPUOIMKEHHBIX BbIUMCICHUN, BBIITOJHEHUS JEHCTBHUM C YUCIaMH, 3alIMCAaHHBIMU
B CTaHIApTHOM (opMe, UCII0Ib30BAaHH MATEMATHUYECKUX KOHCTAHT, OLIECHUBAHUS YUCIIOBBIX BBIPAXKECHUH.

Jluans «YpaBHEHMsS M HEpPaBEHCTBA» pealu3yeTcss Ha NPOTSHKEHMHM BCEro OOydeHHus B cTaplueil MIKoje, MOCKOJIbKY B KaXIOM pasjeie
IpOrpaMMbl MPEAYCMOTPEHO pEHIeHHE COOTBETCTBYIOMMX 3anad. OOyuaroluecss OBJAAEBAIOT pPa3IMUYHBIMM METOJAMU PEIICHUS LEJbIX,
palMOHATIbHBIX, UPPAIIMOHATIbHBIX, MOKA3aTeNbHBIX, JOrapu(OMUYECKUX U TPUTOHOMETPUUYECKUX YPABHEHHM, HEpaBEHCTB U uX cucteM. [lomydyeHHbie
YMEHUS UCTIOJIB3YIOTCS IPU UCCIIEOBAaHUU (DYHKIUN C TOMOIIBIO TPOU3BOIHON, PEIEHUN MIPUKIIAJAHBIX 3a7a4 U 337a4 Ha HaXO0X/IeHUEe HAUOOJbIIUX U
HalMEHBIIMX 3HaueHud ¢yHkumMu. JlaHHas coneprkaTeibHas JMHHUS BKIIOYAaeT B ceds Takke (OpPMHUPOBAHHE YMEHHUH BBINOJHATH PACUYETHI I10
dopmynaMm, npeoOpa3oBaHMs LENbIX, PALlMOHAIBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHUN, a TaKKe BBIPAXKEHH, CoJepKallux
cTeneHu M jorapudmel. braronaps u3ydeHuro anreOpanyeckoro MaTepualia IpOMCXOIUT JajbHEHIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOTO
MBILICHHUS yYaIIuxcst, (GOPMHUPYIOTCS HaBBIKHM JIETYKTUBHBIX PAaCCyXJIE€HUH, paboThl ¢ CUMBOJIBHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa mpeanaraeT 3¢ (eKTUBHBIE MHCTPYMEHTHI IJIsl PELICHHS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a7a4, HaIJIsIAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTtenbHo-MeToAnYeCKast TUHUS « DyHKIMK U TpaQUKI» TECHO MEPEIIeTaeTCs ¢ APYrUMH JMHUAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T MOCIEeN0BaTEIbHOCTh U3yUeHHUs MaTepuana. M3yueHne creneHHoi, moka3aTenbHO!, JoTapu(pMUIEcKOd U TPUTOHOMETPHUECKUX (DYHKIUH, nX



CBOMCTB W TpadUKOB, HMCIOJIb30BaHME (DYHKIMI U1 peIICHUs 3a/ad W3 JAPYrUX Y4eOHBIX NPEIMETOB W pPEaJbHON JKM3HU TECHO CBS3aHO KaK C
MaTEeMAaTHYECKUM aHAIM30M, TaK M C PEIICHHWEM ypaBHEHUN W HepaBeHCTB. [Ipum 3TOM Ooblioe BHHMaHUE yensercss (OPMUPOBAHHUIO YMEHUS
BBIpaXaTh GOPMYJIaMU 3aBHCHMOCTH MEX]y Pa3IMnYHBIMU BETUYMHAMH, UCCIICJIOBATH MOTYYCHHBIE (DYHKIIUHU, CTPOUTH UX Tpaduku. Marepuan 3Toi
COJIepXKaTEIbHOM JTMHUYU HAIICJICH Ha PAa3BUTHE YMEHUN W HABBIKOB, MTO3BOJISIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMHU B Pa3INYHON (opMme:
aHAJIMTUYECKOH, Tpaduueckoil u cioBecHOU. Ero m3ydyeHue crocoOCTBYET Pa3BUTHIO aTOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIICHHUIO U
KOHKpPETHU3aIMH1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxkarenbHas nuHus «Hadanma mareMaTH4ecKOTrO aHajiu3a» II03BOJIAET CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYecKHX, TaK U
MPUKIAIHBIX 33/1a4, JOCTYIMHBIX OOYYaIOIIUMCS, Y KOTOPHIX MOSIBISIETCS BO3MOKHOCTH HCCIENOBATh U CTPOUTH Tpaduku (YHKIUH, OMpenensiTh UX
HauOOJbIIMEe W HAMMEHbIIWE 3HAYCHMS, BBIYHUCIATH IUIOMATu GUryp U oOBEMBI TeJl, HAaXOAUTh CKOPOCTH M YCKOpeHHUs ImpoueccoB. [laHHas
cojiepKaTesibHasi JTUHUSA OTKPHIBAET HOBBIE BO3MOXHOCTH TMOCTPOEHHUS MATEeMaTHYECKHUX MOJEJICH pEaIbHbIX CUTYyallui, HAXOXXJECHUS HAWITYYIIEeTrOo
pelieHus: B MPUKIAJHBIX, B TOM YHUCJIE COIMAIbHO-PKOHOMUYECKHX, 3a7ayax. 3HaKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOrO, (OPMANBHO-JIOTHUECKOrO0 M KPEaTHBHOTO MBILNUICHUSA, (OPMUPOBAHUIO YMEHUW pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHUKE M UCKyccTBe. OOyuaromuecs: y3HAIOT O BBIJAIONIMXCS Pe3yNbTarax, MOJyYEHHBIX B XOJI€ Pa3BUTHUS MAaTEeMAaTHUKH Kak
HAyKH, U UX aBTOpax.

ConepkarenbHO-MeTOIMUECKass JUHUA «MHOXECTBa M JIOTWKa» B OCHOBHOM TIOCBSIIIIEHA JJEMEHTAM TEOPUU MHOXKECTB. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypC HIKOJIBHON MaTeMAaTHKH U MpPEIaraloT HauOojee YHUBEPCATbHBINA SI3bIK, 00HEIUHSIOMINI
BCE pa3/elibl MaTEeMaTUKU U €€ TMPUIIOKEHUM, OHU CBS3BIBAIOT pPa3Hble MaTEMaTHYECKHWE [UCLUMIUIMHBI B eauHoe uenoe. Iloatomy BaxHO AaTh
BO3MOKHOCTh HIKOJIBHUKY TMOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaT€MAaTHKH W HCIOJIb30BAaTh €r0 JJIS BBIPAKEHHS] CBOUX
MBICIIEH.

B kxypce «Anrebpa v Hayana MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI MATEMAaTUYECKOTO MOJICTUPOBAHUS, KOTOPBIE IPU3BAHBI
c(hopMHpPOBaTh HAaBBIKK MMOCTPOCHUS MOJIETIeH peabHBIX CUTYyallui, UCCIEIOBAaHUS 3TUX MOJIEJIeH ¢ MOMOIIBIO afnmapaTa aareopsl 1 MaTEMaTHUYECKOTO
aHaJM3a U MHTEPIIPETAIIMU TTOTYyYEeHHBIX pe3yabTaToB. Takue 3aaHus BIUIETEHBI B KOKIIBIN U3 pa3/IesioB MPOTPaMMBbI, TTIOCKOJIBKY BECh MaTepHa Kypca
IIUPOKO HMCTIONB3YETCs IS PEIIeHUs MPUKIAAHBIX 3a1ad. [Ipu permeHnn peaibHbIX MPAKTHUECKUX 3a7a4 ydalluecss pa3BUBAIOT HAOIOIaTEIbHOCTD,
YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIB30BaTh AHANOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh MpolieMy. JlesTenbHOCTh MO
(GbOpMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 33/1a4 OPraHU3yeTCs B MpoIlecce M3y4YeHHs BCEX TeM Kypca «AnreOpa M Hayalla MaTeMaTHYeCKOTrO
aHaIu3ay.

Ilcuxonozo-nedazozuueckan xapaKmepucmuKka

I'pynna oOyuaromuxcs ¢ HOJA - netu ¢ HapymeHusMH (yHKUMHA ONOPHO-ABUTATENbHOIO ammapara pas3InyHOro STHOINATOreHesa,
NEepeABUTAIOIINECS] CAMOCTOSITENIbHO WM C IPUMEHEHHEM OPTOIEAMYECKHX CPEJCTB, UMEIOIME HOPMAIbHOE NICUXUYECKOe Pa3BUTHE U Pa300pUMBYIO
peusb.

JlocTaTouHOE HMHTEIIEKTYalbHOE DPAa3BUTHE Y OSTHUX JETel YacTo coyeTaeTcss C OTCYTCTBHEM YBEPEHHOCTH B ce0e, ¢ OrpaHMYeHHOMN
CaMOCTOSITENIbHOCTBIO, C TIOBBIIIEHHON BHYIIAEMOCTHIO. JINUHOCTHAs HE3PENIOCTh MPOSABISIETCS B HAMBHOCTH CYXJIEHUH, c1a00i OpPUEHTUPOBAHHOCTH B
OBITOBBIX U IMPAKTHUYCCKUX BOIPOCAX KU3HU.



Ocoobie odpazoeamenvHbvle nompeodHOCMU

- 0043aTeNIbHOCTh HENPEPBIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO IMPOIEcCca, PEeaTu3yeMoro, Kak dYepe3 cojep)kaHue o0pa3oBaTeIbHbBIX
o0JacTeii, Tak 1 B poliecce MHAUBUAYATbHON pabOTHI;

- TpeOyeTcs BBEICHHE B cOo/iep KaHne 00yUeHHUs CIeIUAIbHbBIX Pa3/elioB;

- HEOOXOAMMO HCIIOJIB30BAHUE CIIEUAIBHBIX METOJIOB, MPUEMOB U CPEACTB 0OyUeHHs (B TOM YHCIIE CHEIHATH3UPOBAHHBIX KOMITBIOTEPHBIX H
ACCHCTHUBHBIX TEXHOJIOTHI), 00eCIeUnBAIOIINX PEeATH3AUI0 «OOXOIHBIX MyTel» 00yUYeHHUS;

- HHAMBUIyaIu3anus o0ydeHus TpedyeTcs B OONbIIEH CTENEeH!, YeM JIIsl HOPMAJIbHO Pa3BUBAIOIIETOCS peOEHKaA;

- obecrieyeHre 0co00i MPOCTPAaHCTBEHHON M BpPEMEHHOM OpraHu3aiuu 00pa3oBaTeIbHON CPEeIbl;

Jlnist 5TOM TpymIbel 00yJaromuxcs o0ydeHrne B 001eo0pa3oBaTeIbHON MIKOJIE BO3MOXKHO MPH YCIIOBUH CO3JaHMS JUIsl HUX 0e30apbepHOi Cpepl,
o0ecrieveHus crenrualbHbIMU MIPUCTIOCOOICHUSIMHI ¥ MHAWBUIYaIbHO aIallTUPOBAHHBIM pabouuM mecToM. [Tomumo storo netu ¢ HOJA nyxaaroTcs B
pPa3IMYHBIX BUJIaX MOMOIIH (B CONMPOBOXKICHUH HA YpOKax, MIOMOIIX B CaMOOOCTYKMBAaHUH), UTO 00ecriedynBaeT HE0OX0AUMbIE B TIEPHO]I HAYAIBHOTO
0o0y4deHUs MAIAIIi pexXUM, ICUXO0JIOTHYECKYIO U KOPPEKIIMOHHO-TIEAArOrnYeCKyI0 MOMOIIIb.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4ueOHOM 1aHe Ha M3y4YeHHE Kypca anreOphl M Hadyal MaTeMaTHIeCKOro aHaIM3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 Yaca B Henenro B 10 kimacce
u 3 yaca B Hezemo B 11 kiacce, Bcero 3a aBa roga oOydenust — 170 yacos.

JItst KakI0T0 KItacca MpeIyCMOTPEHO pe3epBHOE yIeOHOE BpeMsi, KOTOPOE MOKET OBITh MCIIOIh30BAaHO YUaCTHUKAMU 00pa30BaTeILHOTO
mpoliecca B 1ensx GopMUpOBaHUS BAPUATUBHOM COCTABIISIONIECH 00pa30BaTENILHOTO MpoIlecca U paclpeaemseTcs] YYUTeIeM B paMKax KaJeHIapHo-
TEMaTU4YeCKOro ranupoBanus. [Ipu s Tom ob6s13arenbHas (MHBapUaHTHAs) YacTh COJEPIKaHUs MIPEAMETa, YCTAaHOBJICHHAS padoyveil mporpaMMou, 1
BpeMsi, OTBOJIMMOE Ha €€ U3yueHue, TOJDKHBI ObITh COXPAHEHBI MOJTHOCTHIO



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYHMCICHHSA

Panyonanenble yncna. OOBIKHOBEHHBIE U JI€CATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE IEpUOIUUECKUEe ApoOH. ApudmMeTnueckrue onepanum ¢
paLMOHATBHBIMM YMCJIAMHU, MPeoOpa3oBaHUs YUCIOBBIX BblpakeHUH. [IpumeHenue apoOell M NPOLEHTOB Ul pEIICHUs MPUKIAAHBIX 3a1ad M3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaIbHOM JKU3HU.

JleiicTBuTenpHble uYKcia. PanyoHanbHble W HMppalMOHAIbHBIE 4YHCTA. ApUPMETHYeCKHe ONepald C JeHCTBUTENBHBIMU YHCIAMU.
[TpuGnnKEHHBIE BEIYMCICHMS, IPABUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA pe3yIbTaTa BEIYMCICHHUH.

Crenenb ¢ nenbiM nokazareneMm. CraHfapTHas ¢opma 3amMcd JeHCTBUTENBbHOro uucia. lcrmonb3oBaHue NOAXOAsALIeH (QOpMBI 3amucH
JIEMCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3a1a4 U IIPECTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaIbHON cTeneHu. J{edcTBus ¢ apu(METHUECKUMH KOPHIMHU HATYPAIbHOM CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBIE TPEO0OPA30BAHUS.

[Ipeo6pa3oBaHye TPUrOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHbBIE TPUTOHOMETPHUYECKHE (DOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo ] UHTEPBAJIOB.

Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanimoHaNbHBIX YPaBHEHNUN U HEPAaBEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[TpuMeHeHNe ypaBHEHUH U HEPABEHCTB K PEIIEHUIO MaTeMaTUYEeCKHX 3314 U 3aJa4u U3 pa3IMuHbIX 00JacTell HAyKU U peaJbHON KU3HH.

DOyHKIUH U rPapuKu

OyHK1Ms, criocoOs! 3aganus pyHkiun. ['paduk Gynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6unacTh onpeaeneHuss ¥ MHOXKeCTBO 3HaueHni pyHkuuu. Hynu @ynkuuu. I[lpomexxyTku 3HakonocTosiHcTBa. YETHBIE 1 HEUETHBIE QYHKIUH.

CrenenHast GyHKIHMS C HATYpaJbHBIM U LIENbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENEHH.

Tpuronomerpuieckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUUYECKUX (PYHKIMI YHCIOBOTO apryMEHTa.

Hauyana maTemMaTHyecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIE0BATEIbHOCTEH. MOHOTOHHBIE TOCIIEA0BATEIHHOCTH.

Apudmerndeckass U reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaromiasi reomerpuueckas nporpeccusi. CymMma O€CKOHEUHO YObIBaroIei
reoOMeTpUUYECKOH Iporpeccuu. @opMmyiia CI0KHBIX IPOLEHTOB. Mcriob30BaHuE MPOrpeCCUu AJI PELICHUS PEANIbHBIX 3a7a4 IIPUKIIAHOTO XapaKTepa.

MHozkecTBa U JIOTHKA

MHokecTBO, onepanuu HajJ MHoOkecTBamH. Jluarpammbl Diinepa—BenHa. [I[pumeHeHne TeOpeTHKO-MHOXKECTBEHHOTO arapara JJisi ONUCAHUS
peanbHBIX MPOLECCOB U SABICHUN, IPU PEIICHUH 3aa4 U3 APYTHX y4eOHBIX MPEIMETOB.



Onpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.
11 KJIACC

Yuciia 1 BBIYHMCICHHSA

Hatypanbsble u nensle uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBbIX YACEN.

Crenens ¢ panmoHanbHBIM ITOKa3areneM. CBONCTBA CTEIECHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIC JIOTaPUPMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAILMX JIOTAPU(MBIL.

ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINUX CTENIEHU C pAllMOHAJIHBIM IIOKA3aTEeNIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA.

CucreMbl TUHEIHBIX YpaBHEHUN. PerieHne NpuKIagHbIX 3a1a4 ¢ IIOMOILBIO CUCTEMBI TMHEWHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[Ipumenenue ypaBHEeHUM, CUCTEM U HEPABEHCTB K PEIICHNIO MaTeMaTUUECKHX 3aJ1a4 U 3a]a4 U3 pa3IndHbIX 00J1acTel HAyKU U pealbHON KU3HU.

DOyHKIUH U rPpapuKu

Oynkuus. [lepuognueckue QyHkiuu. [IpoMexXyTKM MOHOTOHHOCTH (YHKIMH. MakcuMymbl UM MHHUMYyMbl (QyHKuuu. HawnOGonbiiee wu
HauMeHbIllee 3HaYeHHe (PYHKLINN Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapUKHU.

[Toka3zarenbHas u norapupmudeckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 111 pellieHHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (yHKIMN A7 MCCIETOBAaHUS MPOLECCOB M 3aBUCHMOCTEW, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUHU 3a1ad U3 JAPYTrux
y4eOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana mareMaTH4eCKOro aHAJIM3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NIECKUIl CMBICI TPOU3BOIHOM.

[TpousBoHbIE AeMeHTapHbIX QPYHKINUNA. DOPMYITBI HAXO0XKACHUS TPOU3BOJHON CYyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUH.

[IpumeneHne MpoU3BOIHON K MCCIIEJOBAHUIO (DYHKIIMIA HA MOHOTOHHOCTb U KCTpeMyMbl. HaxosxeHre HanOobIIero 1 HauMEeHbIIEro 3Ha4eHUs
(GyHKLIMU Ha OTpE3Ke.

[IpuMeHeHne TPOM3BOAHOM 71 HaXOKICHMS HAWIYYIIEero peleHus B MPUKIAIHBIX 3aJa4dax, A ONPENeICHHs] CKOPOCTH MPOoLecca, 3aaHHOTO
dbopmyroit unu rpadurom.

IlepBooOpasnas. Tabnuna nepBooOpa3HbIX.



WHuTerpai, ero reoMeTpudeckuii u pusnyueckuii cMpici. Berancnenue unterpana no gopmyine Herorona—Jleitoaua
INJIAHUPYEMBIE PE3YJIbTATHBI

OcBoenne yueOHOro mpeamera «MaTemMaTHKa» JTOIHKHO OOECIeUMBATh JOCTHXKEHHE HAa YPOBHE CPEIHEro OOIIero o0pa3oBaHUS CIEAYIOIINX

JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOECHUS MPOrpaMMBbl y4eOHOTo rpeamera «MaTeMaTuKa» XapaKTepu3yroTCs:

I'paxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON O3UIMH 00YJarOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOT0 00IIecTBa, IPEACTaBICHUEM
0 MaTeMaTHYECKHUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLELYp TpakIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U Tp.),
YMEHHUEM B3aMMOACHCTBOBATH C COIIMAIBHBIMI HHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKIIUSIMH U Ha3HAUYCHHEM.

[TaTpuoTnueckoe BocnuTaHuE:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM TpaXk1aHCKON UACHTUYHOCTH, YBAXKEHUS K MPOIILJIOMY U HACTOSIIIEMY POCCHICKOM MaTeMaTUKU, IEHHOCTHBIM
OTHOIICHHEM K JOCTHXKEHHUSM POCCHMCKUX MaTEMaTHKOB M POCCHMCKOW MAaTEMaTHMYECKOM IIKOJbI, K MCHOJIB30BAHUIO ATHX JOCTHUKEHHHA B JIPYTHX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHHMEM JYXOBHBIX IIEHHOCTEH pocCUICKOro Hapoaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3THYECKOT0 TIOBEICHUS, CBSI3aHHOTO C
NPaKTUYECKUM MIPUMEHEHHUEM JIOCTHKEHUN HAYKH U JeSITeIbHOCTBIO YUEHOI0; OCO3HAHUEM JINYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYAYIIET 0.

DcTeTndecKkoe BOCIUTAHUE:

SCTETHMUYECKUM OTHOILIEHHWEM K MHUpY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTeH, OOBEKTOB, 3aJad, pPELIeHHH, pacCyXIeHH;
BOCIIPUMMYHMBOCTBIO K MATEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB HCKYCCTBA.

Pu3nyecKkoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIOYMEHHSI MPUMEHATh MaTeMaTUYeCKUEe 3HaHMsSI B MHTEpecax 370pPOBOro M 0e30MacHOro odpasa >KU3HHM, OTBETCTBEHHOTO
OTHOLIEHHUSI K CBOEMY 3J0pOBbIO (3710pOBOE€ MHUTaHWE, COATaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryispHas (Qu3nyeckas aKTUBHOCTD);
(U3UUECKOro COBEPIICHCTBOBAHUS, P 3aHATUAX CIOPTUBHO-03/J0OPOBUTEIILHON AEATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM LIEHHOCTU TPYAOJIIO0HS; HHTEPECOM K Pa3InYHbIM chepam MpodeccruoHaIbHOMN eI TeNbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M e€ MPHIOKEHUSMU, YMEHHEM COBeplIaThb OCO3HAHHBINM BbIOOp Oyaymieil mpodeccuu U peann3oBbBIBATH COOCTBEHHbBIE KU3HEHHBIC
IUTaHBl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHMIO M €aMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEU KHU3HHM;, TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEMAaTUUE€CKOM HAMPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON KYJIBTYPhI, IOHUMAHUEM BIIMSIHUS COIIMAIIBHO-YKOHOMHUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHOW U
COLIMATILHOM CpeJbl, OCO3HAHHEM TJI00ATBLHOTO XapaKTepa IKOJIOTHMUYECKUX MpoOJieM; OpHEHTAalHMeld Ha NMPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHUU IS
pelIeHUs 3a/1a4 B 00JIACTU OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUS TOCTYITKOB M OLIEHKH WX BO3MOXHBIX ITOCIICICTBUH /ISl OKPYKAIOIIEH CPEeIbl.

[leHHOCTH HAYYHOTO TTO3HAHMUSI:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKU, TOHUMaHUEM
MaTEeMAaTHYECKON HayKu KakK cQepbl 4eIOBEUYEeCKOW NEATEIbHOCTH, ITAMOB €€ PAa3BUTUS W 3HAYMMOCTH JUISl PA3BUTHUS LUBHIU3AIMU; OBIAJCHUEM
SI3IKOM MaTEMaTUKH U MAaTEMATUYECKOM KYJIbTYPOUM Kak CPeICTBOM MO3HAHMS MHUPA; TOTOBHOCTHIO OCYIIECTBIISITH MPOEKTHYIO U MCCIIEI0BATEILCKYIO
NEeSTeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI
MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHHUS MPOrpaMMBI ydeOHOro mpeamera «MaTeMaTHKa» XapaKTEepH3yIOTCS OBIAJICHHEM YHHUBEPCAIbHBIMHU
NO3HABAMENIbHBIMU OCLICMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OEUCMBUAMU, YHUBEPCAIbHLIMU PeCYIAMUBHIMU OeUCMBUSIMU.
1) Vuueepcanvuvie noznasamenvusle oeiicmsus, obecneuusarom Gopmuposanue 6a306biX KOSHUMUBHBIX NPOUECCO8 00yUauuxcs (0ceoetue
Memo008 NOZHAHUS OKPYICAIOUe20 MUPA,; NPUMEHEHUe 102ULeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomams ¢ ungopmayueti).
ba3oBrie mornueckne aeiCcTBUS:
® BBLIABISATH U XaPaKTEPHU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MAaTEMaTUYeCKUX OOBEKTOB, TOHSATHUH, OTHOIICHHM MEXIy TMOHSITHUSIMU;
dbopMynUpoBaTh OMpEEIeHUs MMOHATUI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(PUKAIIMK, OCHOBAHUS sl 0000IIEHUS U CPAaBHEHMUSI,
KPUTEPUU TPOBOJUMOTO aHAIHN3;

® BOCIPUHUMATH, (OPMYITUPOBATH U MPEOOPA30OBHIBATH CYXKICHUS: YTBEPJAWUTEIbHBIE W OTPUIIATENIbHBIC, €IUHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

® BBLIABIISTH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHs B (DaKTax, JAHHBIX, HAOMIOICHUSAX U YTBEPKICHUSX; Tpe/iaraTh
KPUTEPUU AJI BBIABICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;
JIeNaTh BBIBOJIBI C HCTIOb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;
MIPOBOJIUTH CAMOCTOSATENIBHO JI0KAa3aTeIhCTBA MAaTEMAaTHYECKUX YTBEPXKACHUHN (MpsSMble W OT MPOTHBHOTO), BBHICTPAMBATh apTryMEHTAIIHUIO,
MPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHHS 1 BHIBOJIBI;

e BHIOUpaTh crioco0 perieHus ydeOHOM 3amayu (CpaBHMBATh HECKOJIBKO BapHUaHTOB DEIICHHS, BBIOMPATh HanOoJee MOAXOMSIIUNA ¢ y4E€TOM
CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

BbazoBble nccnenoBaTenbCKue NeHCTBUS:

® UCIOJB30BAaTh BOMPOCHI KAaK WCCIIENOBATEILCKUNA HWHCTPYMEHT TIO3HAHUSA;, (DOpMYIHpOBaTH BOMPOCH,, (UKCHUPYIOIIHE MPOTUBOpPEUHE,

npo0JieMy, YCTaHaBIIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIUI0, MHCHHE;

® T[IPOBOJWTH CaMOCTOSITEIIPHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, MCCIEIOBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,

SIBJICHHSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEeKTaMu, SIBJICHUSMH, ITPOIIECCAMH;



® CaMOCTOSITENbHO (HOPMYIMPOBaTH OOOOLIEHMS M BBIBOJABI IO pe3yJabTaTaM IIPOBEAEHHOIO HAOIIOJCHUSA, HCCIEIOBaHMS, OLICHUBATbH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIECHUIA;

® [IPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE IPOLECCA, @ TAKKE BBIABUIATh MIPEIIOJIOKEHNS O €70 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ nuadopmanmei:

® BBIABIATH JePUUNUTHI HHPOPMALIUH, TAHHBIX, HEOOXOUMBIX Ul OTBETAa HA BOIIPOC U Ul PELICHUS 3a/jauy;

® BpIOMpaTh HMH(GOPMAIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIOB, AHAIM3MPOBATH, CHCTEMATU3MPOBATh M HWHTEPIPETHPOBATH HH(POPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

® CTPYKTYypUpPOBaTh UH(OPMALIMIO, IPEJCTABIATH €€ B pa3IMyHbIX (popMax, WILITFOCTPUPOBATh IpaduueCcKy;

® OLEHMBATh HA&KHOCTh HH(POPMALIUU 10 CAMOCTOSTENILHO COPMYIUPOBAHHBIM KPUTEPUSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbIE Oelicausl, 00ecneyusaiom chopmupo8anHoOCb COYUATLHBIX HABLIKOE 00YHAIOUUXCAL.

Oobmenue:

® BOCHPHUHUMATh U (POPMYJIHPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSMM M LEJISMHU OOLIEHHUS; SICHO, TOYHO, T'PAMOTHO BBIPaXaTb CBOIO
TOYKY 3pEHHs B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHMS 10 XOAY PEeIIeHUs 3a1a4l, KOMMEHTUPOBATh [TOJyYEHHBIH pe3ysbTar;

® B X0J¢ OOCYKICHHS 33J]aBaTh BOIPOCH MO CYHIECTBY OOCYKIaeMOM TeMbI, IPOOIIEMBI, PEIIaeMOii 3aJ]auu, BHICKA3bIBATh HJICH, HAICJICHHBIC
Ha TOMCK PEIICHUS; COMOCTABISATh CBOM CYXKICHHUS C CYXIECHUSMHU JPYTUX YYAaCTHHKOB JTUAJIOra, OOHApYKMBATh pa3iMyMe U CXOJCTBO
NO3ULMI; B KOPPEKTHOW (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

® T[IPE/CTaBIATh PE3yJbTaThl PEUICHUs 33/a4M, SKCIIEPUMEHTa, HCCIEeOBAHUs, TPOEKTAa; CAaMOCTOSATENILHO BBIOMpPATh (hOpPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTAMU U 0COOEHHOCTEN ay TUTOPUH.

CoTpynHHUYECTBO:

® [IOHMMAaTh W HCIOJb30BATH IMPEUMYIIECTBA KOMAHAHON M HMHIMBUAYaJbHOW pabOThl NpU pelIeHHM YYeOHBIX 3a/ad; NPUHUMATH LENb
COBMECTHOHM J€ATEeNIbHOCTH, IIAHUPOBATh OPTraHU3aIMI0 COBMECTHON paboThl, pachpeaessaTh BHIbI paldoT, JOroBapuBaThCs, 00CYXKAATh
MIPOIIECC U PE3yNbTaT paboThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B IPYMNMOBBIX opMax paboThl (00CYXkAeHUS, OOMEH MHEHMI, «MO3TOBBIE€ IITYPMbI» U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThI U
KOOPJMHUPOBATh CBOM JIEMCTBUS C IPYTMMHU 4WIEHAaMH KOMaHbI; OLEHMBATh KAa4eCTBO CBOETO BKJIaAa B OOMIMHA HPOAYKT IO KPUTEPUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaom Gopmuposanue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCU.

Camoopranu3anusi:

COCTaBIIATh IUIAH, QITOPUTM PEIICHUS 3aJaud, BBIOMPATh CIOCOO pemieHust ¢ y4ETOM HMMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUETOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTpOJIb:

® BIAJETh HaBbIKAMU I03HABATENILHOW pe(IEKCHM KaK OCO3HAHMs COBEPIIAEMBIX NCHCTBUN M MBICIMTEIbHBIX IPOLIECCOB, UX PE3Y/IbTATOB;
BJIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOIIecca U pe3yiibTaTa peleHHs] MaTeMaTHIeCKOH 3a/1a4H;



® [IpEIBUIETh TPYIHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh IpPHU PEIICHUU 3aJauHd, BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSTENILCTB, JAaHHBIX, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLCHUBATh COOTBETCTBUE Pe3yJIbTaTa LEJIH U YCIOBUSAM, OOBACHATH MPUUMHBI TOCTHIKECHUS MIIM HEJOCTIXKEHUS PE3yJIbTaTOB JEATEILHOCTH,
HAXOJHUTh OMIMOKY, aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.
HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anrebpa u Hadalla MAaTeMAaTUYECKOTO aHAIN3a» Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHMs JOKHO 00ECIeunBaTh

JOCTIDKEHUE CIETYIOINX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:
10 KJIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATUSME: PAIIHOHATILHOE M IEHCTBUTEIILHOE YHCII0, OOBIKHOBEHHAS M IECATUYHAS IPOOB, TPOLICHTEHI.

BrimonsaTe apupMeTHIecKre onepannuy ¢ paiMoHaIbHBIMU U JCHCTBUTEILHBIMHI YHCIIAMH.

BoinonusaTe npulmkEHHBIE BEHIYUCICHUS, UCTIONB3YS MTPaBUIa OKPYTIICHUS, AeTaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BEIUMCICHHH.

OnepupoBaTh MOHATUSAMU: CTENIEHB C IIENIBIM MOKa3aTelleM; CTaHAapTHas ¢hopMa 3amnucu JeHCTBUTENLHOTO YHCiia, KOPEHb HATypallbHOM CTENEeHU;
UCTIOJIB30BAaTh MOAXOSIIYIO ((OPMY 3alHCH ACHCTBUTEIBHBIX YUCEI ISl PEIICHHSI MPAKTHYECKHUX 33/1a4 U PECTAaBICHUS JaHHBIX.

OnepupoBaTh MOHATHUSMHU: CHUHYC, KOCHHYC M TaHT€HC IPOW3BOJBHOIO YTIjla; MCIOJIb30BaTh 3alUCh MPOM3BOJIBHOIO yIyia 4epe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIE€JI0€, pallMOHAJIbHOE, HWPPALUOHAIBLHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoimonHsaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHUSI.

BoimonusaTe npeoOpa3oBaHus IENbIX, PAIlMOHATBHBIX M UPPAIMOHATBHBIX BBIPAXKEHHH M PElIaTh OCHOBHBIC THUIIBI IENBIX, PAIlHOHATBHBIX U
UppaMOHATHFHBIX YPaBHEHUI 1 HEPABEHCTB.

[TpyMeHsTh ypaBHEHHUS U HEPABEHCTBA JJIsl PELLIEHUS] MaTeMAaTUYEeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HayKu U peaibHON KU3HU.

MonenupoBaTh pealibHbIe CHTYallMH Ha S3bIKE anreOpbl, COCTABISATh BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4d, UCCIEI0BATh
MIOCTPOCHHBIE MOJIENIN C MCIIOIB30BAaHUEM arIapara anreopsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUAMH: (YHKIHS, CIIOCOOBI 3aaHusl QYHKIIMH, 00JaCTh ONpEIeIeHUs] 1 MHOXKECTBO 3HaueHU (QyHKUMHU, rpaduk GyHKIUH,
B3aMIMHO OOpaTHbBIE (PYHKIIHH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIIMHU, HYJIU (PYHKLUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pEIICHUS] ypaBHCHUI.

CtpouTth 1 unTaTh rpaduKu TUHEWHOU (DYHKIMH, KBAIAPATHIHON (DYHKIIMH, CTETICHHON (DYHKIIMH C IIETTBIM MTOKa3aTesIeM.



Hcnonb3oBate rpaduku QyHKIMM 171 UCCIEI0BaHMUS MPOLIECCOB M 3aBUCHMMOCTEH NpPH PEUICHUH 3aJad M3 APYrMX Y4eOHBIX NPEIMETOB U
peanbHON )KU3HU; BBIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU.

Hayana maTeMaTH4ecKOro aHaju3a

OnepupoBaTh MOHATUAMHU: [10CIEA0BATEILHOCTD, apU(hMETHUECKast U FEOMETPUYECKasi IPOTrPECCUH.

OnepupoBaTb MNOHATUSAMH: OECKOHEYHO YOBbIBalOIlasi TIeoMeTpUYecKas Iporpeccus, cymMma OECKOHEUHO YyOBIBaIOLIEH IeoMeTpruYecKoil
IIPOTPECCUM.

3aaBaTh NOCIIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEN U IPOTPECCUM [T PELLIEHUS PEaIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBarh NOHATUAMHU: MHOXECTBO, ONl€paIlMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisi OIMCaHUs peaJIbHbIX MPOLECCOB U SIBJICHUM, IPU PELIEHUH 3a7au U3 APYTUX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BIYMCICHUSA

OnepupoBaTh NOHATHAMHU: HATYpaJIbHOE, LIEJO€ YHUCIIO; UCIOJIB30BATh NMPU3HAKU ACIUMOCTH LIEIBIX YHCEN, PA3JIOKEHHE YUCJIa Ha IPOCTHIE
MHOXKUTEINH JUIs PELIECHUs 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECIATUUHbIE U HATypallbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTENEHU Il TPeoOpa30oBaHUs BBIPAKEHUN; ONepUpOBaTh MOHATHIAMMU: MOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; pelaTh
OCHOBHBI€ THIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonusaTe nmpeobpazoBaHusi BbIpaKEeHHM, colepiKaliuX jJorapudmsl; orneprupoBaTh MOHATUAMHU: JorapuMUUecKoe ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JTIOTapU(PMHUUECKUX YPABHEHUH U HEPABEHCTB.

Haxonuts pemieHus NpoCcTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMH: CHCTEMa JIMHEWHBIX YPABHEHUN W €€ pelIeHUe; HMCIOJIb30BaTh CHUCTEMY JIMHEHMHBIX YPaBHEHHW JUIsl pELICHUs
MIPaKTUYECKHX 3a]1a4.

Haxonuts penienust IpoCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peabHbIE CUTYallud Ha SI3bIKe anreOpbl, COCTABIATH BBIPAKEHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBbI 110 YCIOBMIO 3aJauH,
UCCIIEI0BAaTh TOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alapara ajireopsl.

DyHKIUM U TpapuKu



OnepupoBaTh HNOHATHAMM: HEepUOJUYEcKass (DYHKIUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIMM, TOYKH SKCTpeMyMa (DYHKIMM, HauOoibllee U
HaMMEHbIIIee 3HAYCHUs! (PYHKIIUN Ha POMEXKYTKE; UCTIONb30BaTh X JJIS HCCIE0BaHUs (PYHKINH, 3alaHHON TpaguKoM.

OnepupoBaTh MOHATHAMU: I'paUKU MMOKA3aTEIBHOH, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (YHKUUH; n300pakaTh MX HA KOOPAWHATHOM
IUIOCKOCTH M UCIOJIb30BaTh JUIsl pEILIEHHs] YpaBHEHUI U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH I'papUKH JIMHEHHBIX YPaBHEHHUH 1 HCII0JIb30BaTh UX Ul PELIEHUS CUCTEMbI IMHEHHBIX YPAaBHECHUH.

Hcnonp3oBathk rpaduk GyHKIHMHA U1 UCCIETOBAaHHS MTPOIIECCOB U 3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCIUILINH.

Havana mareMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUAMU: HeNpepbIBHAsA (QYHKIMS; TPOU3BOAHAS (DYHKIIMU; UCIIOIb30BATh T€OMETPUUECKUM U (PU3NUYECKHI CMBICI IPOU3BOAHOM
JUIs pelleHus 3aay.

HaxoauTte mpon3BogHBIE 371€MEHTAPHBIX (PYHKINH, BEIYUCIISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh TPOM3BOMHYIO Ul HCCIEAOBaHMS (DYHKIMM Ha MOHOTOHHOCTh M O3KCTPEMYMBI, NMPHUMEHSATh PE3yJIbTaThl HMCCIEIOBAHUS K
HOCTPOCHMIO Irpa(huKOB.

M cnonb30BaTh NPOU3BOJHYIO /ISl HAXO0XKIEHUS] HAMITYULIEro PeIeHUs B IPUKJIAJHbIX, B TOM YHCJIE COLMATbHO-I)KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAME: IEPBOOOPa3Hast U UHTETPAI; TOHUMATh TEOMETPUICCKUN 1 (PU3MUECKUI CMBICIT HHTETpaa.

Haxoauth nepBooOpa3Hbie 3lieMEeHTapHbIX (QYHKLINN; BEIUUCIATH MHTErpai 1o ¢popmyine Herorona—Jleitbnuna.

Pemrate npukiaaHble 33241, B TOM YHCIIE€ COLUATIBHO-3KOHOMUYECKOT0 U (PU3UYECKOr0 XapakTepa, CpeICTBaMI MaTeMaTHYECKOT0 aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBaHue pa3aesioB M TeM NPOrpaMMBbl KonuuyectBo yacos DJyieKTpoHHbIe (U poBLHIE)
n/n Bcero Konrpoabusie IIpakTHyeckue 00pasoBaTeibHbIE peCypChl
padoThI padoThI
1 MHoecTBa pallMOHANBHBIX U ACHCTBUTEIbHBIX YUCE. 14 1
ParronansHble ypaBHEHHS 1 HEPaBEHCTBA
2 Oynaknnn u rpadukn. CTerneHs ¢ UellbIM oKa3aTeIeM 6
3 Apudmernyeckuii KOpeHb n—oi creneHu. MppanuoHansHble 18 1
ypaBHEHHS 1 HEpPaBEHCTBA
4 ®opmynbl TpuroHoMeTprn. TpUroHOMETpHYECKUE YpaBHEHHS 22 1
5 IMTocnenoBaTeIbHOCTH B IPOTPECCUH 5
6 [oBTOpenue, 0000ImIeHNEe, CCTEMAaTH3aNNs 3HAHUI 3 1
OBULIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 4 0




11 KJIACC

Ne HanmenoBaHnue pa3iesioB u TeM MPOrpaMMBbI KosuuecrBo yacoB JaexkTponnsbie (U(PpPOBLIE)
n/ Bcero KoHTposibHbIe IpakTHYecKne 0bpasoBaTeibHbIe pecypehbl
n PadoThI paoThI
1 CreneHb ¢ pallMOHATBHBIM MoKa3aTeneM. [lokasarenpHas 12 1
¢yukuust. [TokazaTensHble ypaBHEHHS U HEPaBEHCTBA
2 Jlorapudmmueckas pynkmms. JlorapupMudeckne ypaBHEHHUS H 12
HEepaBeHCTBA
3 Tpuronomerpuueckue QyHKIUHN U UX TpaduKy. 9 1
TpuroHoMmeTpuyeckne HepaBeHCTBA
4 ITponsBonHast. I[lpuMeHeHne NTPOU3BOAHOM 24 1
5 WHTerpan u ero mpuMeHeHHS 9
6 CucteMbl ypaBHEHHIA 12 1
7 HatypansHble 1 1ienble yncia 6
8 [ToBTOpeHue, 0000IIeHNE, CHCTEeMAaTH3aNsl 3HAHUI 18 2
OBILEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




IIpu peanu3anyu NporpaMmbpl UCIOJIb3YIOTCS Y4eOHUKH, BKJIIOYEHHbIE B (helepaibHbII NepevyeHb:

1. Ammmos I A., Komsrun FO.M., TkauéBa B.M. YueOuuk. «MaremaTuka: anredpa 1 Hauaiaa MaTeMaTHIEeCKOTO aHAJIN3a, TeoMeTpusl. Anredpa u
Hayaja MaremaTuyeckoro ananuza». 10—11 kmaccel. MockBa. «IIpocBemenuey. 2023



