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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydeOHOTOo Kypca «AusreOpa M Hayala MaTeMaTHYECKOTO aHAIM3a»
yriryonaeHHoro ypoBHs i oOydatonmuxcst 10—11-x kmaccoB MBOY «Cpennsist mikona Ne 18»
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccniickoit denepanuny;
. npukaza MwuHOOpHaykun ot 17.05.2012 Ne 413 «OO6 yTBepxkaeHUU

(benepaabHOrO TOCYJAapCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTAa CPEIHEro OOIIero
oOpazoBanus» (C HM3MECHEHUSMH, BHECEHHBIMH IPHKa30M MUHIPOCBEIIECHHUS OT
12.08.2022 Ne 732);

. npukaza Munnpocsemienus ot 18.05.2023 No 371 «O06 yrBepkaeHun
(dbenepanbHON 00pa30BaTEIHHOM MPOTPaMMBI CPETHETO 00IIET0 00pa30BaHUS;

. npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxaeHun
[Mopsinka opraHu3ami M OCYHIECTBJICHHS OOpa30BaTENbHON EATENBHOCTH II0
OCHOBHBIM 0011€00pazoBaTENbHBIM TPOrpaMMaM — 00pa3oBaTEIbHBIM IMPOTpPaMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO M CPEeIHEro 00IIero 00pa3oBaHUs;

. CIl 2.4.3648-20 «CaHuTapHO-3IHIEMUOJIOTUYECKHE TpeOOBaHUSA K
OpraHu3alsiM BOCTIHTAaHUS W OOydYeHHs, OTIObIXa M O3[0pPOBICHHS JAeTeH u
MOJIOJIC)KW», YTBEPKICHHBIX TOCTAHOBJICHHEM TJIABHOTO CAHHTAPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «l'uruenudeckre HOpMaTHBBI M TpeOOBaHUS K
obecrieueHnio 0e30macHOCTH U (Win) OE3BPEAHOCTH JUIsS YeloBeKa (haKTOPOB CPEIIbI

oOuTaHMSA», YTBEPKACHHBIX IIOCTAHOBJIEHHEM TJABHOI'O CAHUTApHOIO Bpaya oOT
28.01.2021 Ne 2;

. KOHLICTIIIUM Pa3BUTHUS MaTEMaTHUYECKOTO O00pa30BaHUs, YTBEPKICHHOM
pacniopspbkenueM IIpaButenscra ot 24.12.2013 Ne 2506-p;
. y4eOHOTO TUTaHAa CpeaHero oOmero o0pa3oBaHUs, YTBEPKICHHOTO

npukazoM MBOVY «Cpeanss mikoma Ne 18» or 31.08.2023 Ne 01-08/458 «O6
YTBEPXKJICHUA OCHOBHOW  00pa30BaTeNbHOM  MPOrpaMMbl  CPEIHETO  OOIIero

00pazoBaHUs»;

. (dhenepanbHON paboyei mporpaMMbl y4eOHOTO Kypca «Ayredpa u Havasa
MaTeMaTU4YEeCKOTO aHallM3a», KOTOPBIA BXOIUT B COCTaB Y4eOHOrO TpeaMera
«MaremaTuka.

PaGouass mporpamMmma OpHEHTHpPOBAaHA Ha IIENIEBbIE MPHOPHUTETHI, CHOPMYIUPOBAHHBIC B
benepanbHOl paboueil mporpamMme BOCHHUTAaHMS M B paboueil mporpamme Bocmuranus MbOY
«Cpennsis mkoma Ne 18».

VYuebHblil Kypc «Anrebpa ¥ Hayajga MaTeMaTHMYECKOTO aHalW3a» SBISETCS OJHUM M3
HauOoJyiee 3HAUYMMBIX B IpPOrpaMMe CpelHero oomero oOpa3oBaHMs, MOCKOJIBKY, C OJHOU
CTOpPOHBI, OH 00ecrneunBaeT HMHCTPYMEHTAJIbHYIO 0a3y /s HM3y4eHHs BCEX €eCTECTBEHHO-
HAy4YHbIX KYpCOB, a C JpYroil CTOPOHBI, (POpPMHUpPYET JIOTHYECKOE M aOCTPAaKTHOE MBbIIJICHUE
oOyyaromuxcs Ha YypOBHE, HEOOXOIMMOM [Uii OCBOEHMsS MH(OpPMATHKH, OOIIECTBO3HAHMS,
UCTOPHH, CIIOBECHOCTH M JAPYIMX JAUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaromuecst OBJIQJIEBAIOT  YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMynupyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOU (opme.

VYuebHblil Kypc anredpsl M Hayajl MaTeMaTHYECKOTo aHallM3a 3aKJa/lbIBaeT OCHOBY JUIS
YCIEIIHOTO OBJIAQJICHUS 3aKOHaMW (PU3MKM, XUMUHU, OWOJIOTUH, TOHMMAHUS OCHOBHBIX



TEHJICHIIMHA Pa3BUTUS HKOHOMHMKH M OOIIECTBEHHOW >XU3HH, TO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJb30BATh UX IS
JanbHEHIero o0pa3oBaHWsT W B IIOBCEJIHEBHOM JKW3HM. B TO ke BpeMsl OBJIaJIeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKIHMSAMHU anreOpbl M MaTeMaTUYeCKOro aHaju3a
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKIACHUSI C MIOMOILBIO UHIYKIIMU U PacCyX/1aTh JEAYKTUBHO, HCIIOJIb30BaTh 0000IIEHNE U
KOHKPETH3alMIo, a0CTparupoBaHWE M AaHAJOTHI0, (OPMHPYET KPEaTUBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xoxe u3yuenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOIO AaHAJIU3a»
oOyyJaromuecsi TMOJy4alOT HOBBIM OMBIT pEIICHHs TNPHUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOSHHSI MAaTeMAaTUYECKUX MOJENEH pPEalbHbIX CHUTYyalldil, WHTEPIpPETAllH TOJYIeHHBIX
pElIeHU, 3HAaKOMSTCS C MPpUMEpaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOMIMMUCS MAaTEMAaTHYECKIMH OTKPBITUSIMHU U MX aBTOPAMHU.

VY4eOHbIl Kypc o0NagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIN
peanin3yeTcsi Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOIIMI (OPMHUPOBAHHIO HAYYHOTO
MHpPOBO33pEHHUs, Tak U 4epe3 crneunduky ydeOHON  JesTenbHOCTH, TpeOyromen
MPOJOJDKUTETFHON — KOHIIGHTPAlMd ~ BHUMAHUS, CaMOCTOSTENFHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus airedpe M HayalaM MaTeMaTHUYeCKOTO aHaiu3a JIeKUT
JeSTeTbHOCTHBIN MPUHIIUT 00ydeHHUSI.

B crpykType yuebHoro Kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO aHAJIM3a» BbIIEIEHBI
CIIEAYIOIIHE COAEPIKATEIBHO-METOqMUeCKUe JUHUU: «YUucina u BblUMCIEeHUs», «DyHKIMM U
rpadukny, «YpaBHEHUs U HEpaBeHCTBa», «Havana maremMaTuueckoro aHanusa», «MHOXecCTBa U
Joruka». Bce OCHOBHBIE cOnEpkKaTEIbHO-METOANYECKHE JMHUU H3Y4aroTCs Ha MPOTSKEHUU
IBYX JIET OOy4eHHsI Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSS IPYr
Jpyra W IOCTENEHHO HAachIIIasChb HOBBIMU TeMaMM M paszjenamu. JlaHHbBIA ydeOHBIM Kypc
ABJIICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAUMHSET B cebe CcOAep)KaHUEe HECKOJbKUX
MaTeMaTU4YeCKUX TUCLUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHUYeCKUH aHalu3,
TEOpUs MHOKECTB, MaTemMaTHueckas joruka u jpyrue. Ilo Mepe Toro kak oOyuaromuecs
OBJIaZICBAIOT BCE Oojiee MIMPOKUM MaTeMaTHMYECKHM allapatoM, y HHUX IOCIEI0BaTENIbHO
(dopMuUpyeTCsl M COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHUYECKYIH0 MOJENb peaJbHOMN
CUTYallUu, NPUMEHATh 3HAHMs, MOIyYEHHbIC NPH HU3Y4YEHUHM Y4eOHOro Kypca, Ul peLIeHMs
CaMOCTOSTEJIBHO C(POPMYJIMPOBAHHON MaTEeMaTUUECKOM 3a7ayu, a 3aTeM HHTEpIpPETHPOBATh
CBOM OTBET.

CopnepxaTtenpHo-MeTOAMUYEeCKass  JMHUA  «Yucnma W BBIUMCIEHHS» — 3aBEpILAET
(opMUpOBaHHE HABBIKOB MCIIOJB30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpoe OBbLJIO HAayaTo Ha
YPOBHE OCHOBHOTo o6miero oOpasoBanus. Ha ypoBHe cpeanero obuiero obpasoBanHusi ocodoe
BHUMaHHE yzensercss (OpMHUPOBAHUIO HABBIKOB PAL[MOHAIBHBIX BBIYMCIECHHUH, BKIIOYAIOIINUX B
ce0s1 MCIOJIb30BAaHME PA3IMUYHBIX (JOPM 3aluCH YMCiIa, YMEHHME JeNaTh NMPUKUIKY, BBIMIOIHATH
npUOINKEHHBIE BHIYUCIICHNUS, OLIEHUBATh YUCIIOBBIE BBIPAKEHUS, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMM. 3HAaKOMbIE OOYYaOUIMMCS MHOKECTBA HATypaJbHBIX, LEJNbIX, PAllMOHAIBHBIX U
JeWCTBUTENBHBIX YHCEJN JOTIOIHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX Yuces. B kaxaom u3 3Tux
MHO>KECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE €My CHElM(pUUECKHE 3a/1a4l U ONEpalliu: JeTIeHue
HAlleJlo, OINEpUpPOBAaHUE OCTAaTKaMH Ha MHOXECTBE IEJIBIX 4YHCed, O0co0ble CBOICTBa
palMOHANBHBIX U MPPALMOHAIBHBIX YUCEN, apu(MeTHUECKUe ONepaliy, a TaKkKe H3BJICUCHHE
KOpPHA  HAaTypaJlbHOM  CTeNeHW Ha  MHOXECTBE KOMIUIEKCHBIX  4Mcen.  bmaromaps



IIOCJIEJOBATEIbHOMY ~ PACIIMPEHHUIO Kpyra HCIOJb3YEMbIX UYHUCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MX TIPUMEHEHUS JUIsl PELICHUS Pa3InYHbIX 3a7a4 (POPMUPYETCS TpeACTaBICHUE
0 €IMHCTBE MaTeMATHUKH KaK HAyKd U €€ poJIM B IOCTPOEHUH MOJEJIEN peaIbHOr0 MUpa, LIMPOKO
UCTOJIB3YIOTCS 0000IEeHNE U KOHKPETH3AIHSL.

JIuaus «YpaBHEHUsS U HEPABEHCTBA» PEAIM3YETCs Ha NPOTSHKEHUM BCEro OOydeHMs Ha
YpOBHE cpenHero ooOmiero oOpa3oBaHMs, IIOCKOJIBKY B KaxIoMm paszene I[Iporpammsl
MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe oO0ydaromuecs OBIaleBalOT
pa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIbHBIX, HPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUYECKHX YpaBHEHUH, HEPABEHCTB M CHCTEM, a TAaKXKe 3a/ad,
cojepkauux napaMmerpsl. llogydueHHble yMEHUS IIMPOKO HCIOJIB3YIOTCS IPU HCCIEI0BAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PELIEHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHU QyHKuuu. JlaHHas conepraTelibHas JIMHUS BKIIOYAET B
cebs Takxke (QOpMUPOBAHHE YMEHHUH BBINOJHATH pacd€rsl 1Mo ¢opMmynam, npeoOpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHMH, a TaKK€ BBIPAKEHUH,
COJIepKalluX CTeNeHW M Jjorapupmel. braromaps wusydeHuro ainreOpanyeckoro marepuana
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaroniuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, paOOThl ¢ CUMBOJILHBIMU
(dbopMamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ul PELICHHs IPAKTUUECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HaTrJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToauueckass JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
IPYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, TIIOCKOJIbKY B  KakOM-TO  CMBbICIE  3aJaér
MOCJIEIOBATEIBHOCT, ~ M3Yy4EHHMs ~ MaTepuana. V3ydeHue  CTENeHHOM, MOKa3aTesbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (DYHKIUM, UX CBOMCTB U IpaMKOB, HCIOJIB30BAaHHUE
GyHKUMH U pellleHus 3a7ad U3 JIpYrux y4eOHBIX NpPEAMETOB M PEeaJbHON KM3HHM TECHO
CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OO0JIbLIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaXarb (opMysiaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEJIMYMHAMH, UCCIIEOBATh NOJIy4YeHHbIE (QYHKLIHUU, CTPOUTh
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HALENEeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXATh 3aBHCUMOCTH MEX]y BEJIMYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, Trpaduueckoil u cinoBecHod. Ero wusydyeHue crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIOCOOHOCTM K  OOOOINEHHMI0O U KOHKPETU3aLMH,
HCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenbHast nuHus «Hauana maremaTHueckoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX 00YydarouInumcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOXKHOCTh CTPOUThH Ipa(UKH CIOXKHBIX (YHKIUH, ONpenessiTh UX
HauOoJIbIINE U HAUMEHbBILINE 3HAUYEHUS, BBIUMCIATE IUIOMAAU Guryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. [laHHas cojepkaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOCHHS MAaTE€MaTH4YECKMX MOJENEH pPEAIbHbIX CUTYallUd, I103BOJISIET
HaxOJWTh HaWIydlllee pEHICHHE B MNPHUKIAJHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMHYECKUX,
3ajayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallW3a CHOCOOCTBYET pa3BUTHUIO
abCTpakTHOTO, (POPMATIBHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOLINXCS PE3ysbTaTax, MOJYyUYEHHBIX B XOJ€ Pa3BUTHSA MaTEMATUKU KaK HAyKH, U
00 UX aBTOpax.



ConepxaTenpHO-MeTOAMYECKast JHHUSA «MHOXKECTBa M JIOTHKa» BKIOYaeT B cels
2JIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YECKOW JIOTMKH. TeopeTHKOo-MHO>KECTBEHHBIE
IIPEJICTaBICHNS] IIPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKH M IIpejulararoT HaunboJsiee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIOIIMM BCE pa3feibl MaTeMaTHUKU W €€ MPUIOKEHUHM, OHU
CBSI3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLUUIUIMHBI U UX IPUJIOKEHUS B euHoe 1enoe. [loatomy
BAKHO JIaTh BO3MOXKHOCTb OOy4arouieMycsi IOHHMAaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKHU U MCIIOJIb30BaTh €ro AJs BBIPAXEHHUsS CBOMX MbIcied. [pyrum
BAKHBIM MPU3HAKOM MAaTEMaTHUKU KaK HayKH CJIEAyeT MPU3HATH CBOMCTBEHHYIO € CTPOrocTh
00OCHOBaHMH W CJEJOBAaHUE OIPEHCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTEIIbCTB.
3HaKOMCTBO C DJ€MEHTAMH MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHUYECKOTO
MBIIIJIEHUS] 00YYarOIINXCs, MO3BOJISIET UM CTPOUTh CBOU PACCY)KJIEHUS HAa OCHOBE JIOTMYECKUX
npaBuil, (OPMUPYET HABBIKM KPUTUUYECKOTO MBIILICHUS.

B yuebHOM Kkypce «Aunrebpa M Hadajga MaTEeMaTHUYECKOTO aHaIW3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YEeCKOrO0  MOJEIMPOBAaHUS, KOTOpbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(OpMHUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJIENEN peallbHbIX CUTYallUl, HCCIENOBAaHUS ATHX
MoJefiell C TOMOINbIO ammapaTa ajiredppl M MaTeMaTH4YeCKOro aHajiu3a, WHTEepIpeTaluu
MOJIyYEHHBIX pe3ynabTaToB. Takue 3ajaHusl BIUIETEHBl B KaXIbIH W3 pa3/ieloB MPOTrpamMMbl,
MIOCKOJIbKY BeCh MaTepuai y4yeOHOIo Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUs] MPUKJIIaJIHbIX
3amady. [lpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarolluecs pa3BUBAIOT
HaOM0aTeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpOBaTh IMpobieMy. JlesTenbHOCTh MO (HOPMUPOBAHUIO
HaBBIKOB PEIIEHUS MPUKIAIHBIX 3a/1a4 OPraHU3yeTCs! B IPOLIECCE U3YUEHHs BCEX T€M Y4eOHOro
Kypca «AnreOpa ¥ Hadana MaTEMaTHYECKOTO aHAJIN3a.

Ha u3ydenune yyeOHOro Kypca «Anredpa v Hadyanaa MaTeMaTU4eCKOro aHaJIn3a» OTBOAUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 yaca B Henmemio), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncaa. PanuoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
oIepaluyd ¢ JCUCTBUTEIIbHBIMU 4YHCIaMH. MOJysib JEHCTBUTEIBHOIO YHUCIA U €ro CBOWMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHMs, TPUKHUIKA U OILIEHKa pe3yibTara
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsSl pElIeHNs MPAKTUUECKUX 3a4a4 U IPECTABICHNS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM IIOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENIbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaumonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PEIICHHS  HUPPALUOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUECKUX
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue Qopmynsl. IIpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYMCIIEHHE €O
3HAUEHUS, IPUMEHEHHE ONPENEIUTENS s PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHMU. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ MOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUM. lccienoBanne nocTpoeHHON
MOJEIH C TIOMOIIBIO MaTPHUIL U ONIPEAETUTEIEH.

IlocTpoeHre MaTeMaTHYECKUX MOJENEH PEaJbHOM CHUTyallud C TMOMOINBIO YPaBHEHHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyYyHKUUH U TPaPUKHU

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo o6pathble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB (GyHKIIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Haunbospliee n HauMeHblIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocineqoBaTenbHOCTH, CIIOCOORI 3aJaHKs OCIIEA0BATEILHOCTEH. MeTo ] MaTeMaTHYEeCKOMH
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa GeCKOHEUHO YOBIBaroOIIed reOMeTpHUYeCKON MPOTrPEeCcCHH.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (YyHKIMM W WX CBOMCTBA. TOYKM paspbiBa. ACHMITOTHI TpadukroB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOJHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy QyHKINU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONKMCAHUS PEabHbIX MIPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaloImerocs KaKk aKTHBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAYCHHEM;

2) NaTPpMOTUYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUMCKONW MAaTEeMaTUYECKOW IIKOJbI, MCHOJb30BAHUE ATUX JOCTHKEHUU B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHUEM
JTOCTIDKCHHM HAyKH M JCSATEIBHOCTHIO YYE€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peEIIeHUH, pacCyKJACHUH, BOCIPUUMYUBOCTH K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYJOJI00US, HHTEpPEC K pa3NuyHbIM chepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHME NPUPOJHOW M COLMAIBHOM Cpelibl, OCO3HAHHE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBeEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PHUKAIMKA, OCHOBAaHUS i OO0O0OIIEeHUs U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MaTeMaTHUECKUX YTBEPKAECHUN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee TMOAXOAAIIUMH C Y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIMIO pPA3TUYHBIX BUAOB ©  GopM
MIpe/ICTaBJICHHUS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYXIEHHUS 3a7aBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU (hopMe GOpMyTHUpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHS,

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBEpCcabHbIe YUeOHBIE 1eHCTBHS

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJILHBIA HHTEJICKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IpPU PEIICHUHM 3a/a4d, BHOCHUThb
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEAOCTHXKEHHsI Pe3y/lbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHON paloThl, pacmpeneniTb BHIbI paboT, TOroBapUBaTbCs, OOCYXKIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl W KOOPIMHHPOBATH CBOU JECHUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOy4aromuiicsi MOMYYHT CIIEAYIOIIHE MPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA DPALMOHAIBHBIX W JCHCTBUTEIHHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJbTaTa BBIYUCIICHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEeHb C IIeJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETUUYECKUI KOPEHb HATYPaIbHOW CTETIEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHITUSIMU: APKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepupoBaThb  MOHATHSAMM:  TOXIECTBO,  yPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIE METOJbl PEIIEHUS palMOHAIBHBIX M JApPOOHO-PalMOHANIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW IEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KO(QQULIMEHTAMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
OmnpenenuTeNs 2 X 2 i BBIYMCIEHUS €r0 3HA4Y€HUs, IPUMEHATh ONPEICIUTENN IS PELICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIS [TpeoOpa30oBaHUs BIPaKEHUIA;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl YHUCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHus — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATHSMHU:  HUpPpalMOHAlbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO ~OIEpPHPOBATH MOHATHEM: TPUTOHOMETPHYECKOE YypaBHEHHE, TNPUMEHSTh
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/laud, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TpapuKOB (DYHKIIHIA;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOHUECKHUE
(GyHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMBl ¥ MHUHHMYMBI (DyHKIHH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-0¥ CTEeTeH! KaK (GYHKIIUN OOpaTHOM CTENECHU C HaTypaJbHBIM TIOKa3aTeleM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKINH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTEpPHPOBATh MOHATHAMHU: IMOKa3aTelbHas W Jorapupmudeckas (QyHKIHH, HX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIMH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH IpHU
peLIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBIBaIOLIasi F€OMETPUYECKasi MPOrPECcCHsl, TUHEHHBIN U 3KCIIOHEHLMAIBHBINA POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh  MOHATHSAMM:  IIOCIIEIOBATENBHOCTb,  CIOCOOBI  3aJaHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GyYHKIMH, aCHMIITOTHI rpaduka QyHKIUY;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, HPOM3BEAEHUS, YAaCTHOTO W KOMIIO3UIUHM JIBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIMU HaJl MHOKECTBAMU;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jilsl ONUCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOICTBO MAaT€MaTU4YeCKOro OObBEKTa, J0Ka3aTeIbCTBO, PABHOCWIIBHBIE YPaBHEHMUS U
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

CBOOOJHO OINEPUPOBaTH MOHATHSAMHU: HATypaIbHOE M LEJIO€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO OINEpPHUPOBATh MOHATHEM OCTATKA IO MOJYJIIO, 3allMChIBaTh HATypaJbHbIE YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(pMeTnyecKue onepanuy ¢ HUIMU 1 H300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JI0B;

OCYILIECTBIISTH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHble, HUpPpalMOHAJbHBIE, IIOKa3aTellbHble, JorapudMuyeckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTphI;

IPUMEHATH I'papruecKue METOAbI AJIs PELICHHs YpaBHEHUIM 1 HEPaBEHCTB, a TaKkXkKe 3a/ad
C IapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 33Ja4yd, MCCIENOBaTh IMOCTPOEHHbBIE
MO/IEJIH C MCIIOJIb30BaHUEM alIapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUM U TPauUKU:

CTPOUTH Ipa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMITO3ULIMU JBYX (PYHKIIMIA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHaJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO [UId HMCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHUCIATH, WHTETpan mo ¢opmyne HpioToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

peuaTth NpUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIMAbHO-DKOHOMUYECKOTO U (PU3HYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.
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