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NMNOACHUTEJIBHASA 3AIIMCKA
Pabo4as nporpamma yueGHOro kypca «Anredpa u Hayajga MaTeMaTHYECKOTo

ananmu3ay 0azoBoro ypoBHA g oOyuarommxes 10 —11 K1accoB PA3PAOOTANA 1A

ocHoBe DesepanbHOrO roCy1apCTBEHHOTO 00pa3oBaTeILHOrO CTAHIAPTA CpeTHero
obmero o0pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MHPOBHIX TpeGoBaHuMi,
MPEABABIGIEMBIX K MaTeMaTH4eCKOMy 00pa3’oBaHMIO, M TPAMIHi POCCHICKOro
oOpasoBanus. Peanuzamms IpOrpaMMbl O0ECIIEYHMBAET ORNAJEHHE KIFOUEBBIMH
KOMIICTEHIUAMH, COCTABISIOMMMH OCHOBY JUIS CAMOPA3BHTHS U HENPEPbIBHOTO
OﬁpaBOBaHHH, LEeJIOCTHOCTh OGH.IEKYJ'IBTypHOFO, JIMHHOCTHOI'O M IO3HAaBaTeJIbLHOI'O
PasBUTHSA IHYHOCTU 00YYaOIIUXCA.

HEJHA U3YYEHUSI YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYecKOro aHaiU3a» SBJSETCS OJHEM W3
HauboJIee 3HAYMMBIX B IPOrPaMMe CTapIIei IIKObI, TOCKOIBKY, ¢ OIHOM CTOPOHBI,
OH obecre4nBaeT HHCTPYMEHTAIbHYIO 6asy /ISl M3y4eHHs BCEX eCTECTBEHHO-
Hay4HBIX KYpCOB, & C APYrod CTOPOHBI, GopMHUpyeT norudeckoe u abeTpaKTHOE
MBIIINICHHE  y4alllMXCsl Ha YpOBHE, HEOOXOAMMOM JUIi OCBOEHHS KypCOB
MH(OPMATHKH, OGIECTBO3HAHKS, HCTOPHH, CTOBECHOCTH. B pamkax faHHOro Kypca
ydalluecs: OBJIaJeBalOT YHUBEPCAlbHBIM A3BIKOM COBPEMEHHOH HayKH, KOTOpas
(hopMyIJIpyeT CBOM JOCTHIKEHHUS B MaTeMaTuueckoii Gopme.

Kypc anre6psbl 1 Hayan MaTeMaTHYeCKOro aHaln3a 3aKiIajbIBaeT OCHOBY IS
YCTIEIIHOIO OBI@ACHUs 3aKOHAMH (U3UKHU, XUMUH, OHOJIOTHH, IIOHUMAHUS
OCHOBHBIX TEHACHLUHWH OSKOHOMUKM W OOILIECTBEHHOW JKHU3HU, II03BOJISET
OPHEHTHPOBATbCSI B COBPEMEHHBIX ILU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BaTh MX B IIOBCEIHEBHOH Xu3HU. B TOXe BpeMms oBnajeHue
aGCTpaKTHBIMH H JIOTHYECKH CTpOruMH MaTeMaTHYEeCKHUMH KOHCTPYKIHAMH
pa3sBUBAET YMEHHWE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBEIBATH HCTHHHOCTH
YTBEPXKICHUS, UCIIONB30BaTh 0000IIEHNe U KOHKPETH3aIHI0, a0CTparupoBaHue u
aHAJIOTHIO, (POPMHUPYET KPeaTHBHOE M KPUTHYECKOE MBIIUIEHHE. B xoze m3ydeHus
anreOpsl W Hayal MAaTeMaTHYeCKOro aHalW3a B CTapIlel IIKOJe ydarlecs
IOJy4alOT HOBBIM OMNBIT pEIleHHs MPHUKJIAAHBIX 337a4, CAMOCTOSTENIbHOTO
TIOCTPOCHHSI MaTEMAaTHYECKUX MOJENeH peanbHBIX CHTyalUil W HHTEPIpPETAIUu
NIOJTyYeHHBIX  pELIeHWH, 3HAKOMATCS C [PUMEPAMH  MaTeMaTH4eCKHX
3aKOHOMEPHOCTEH B MpUpOde, HAayKe H B HCKYCCTBE, C BbIJAFOLIHMMUCS
MaTeMaTHIeCKUMHU OTKPBITUSIMH U X aBTOPaMHU.

Kypc obnagaer 3HauuTeNbHBIM BOCHIHTATENIBHBIM IMOTEHIUANOM, KOTOPBIil
peanusyercs Kak 4epe3 yueOHBII MaTepHal, CocOOCTBYIOMMH (HOPMUPOBAHHIO
HaydHOIO MHPOBO33pDEHHS, TaK MU 4Yepe3 cHenu(uKy y4eOHOM HeITeNbHOCTH,



TpedyroLiei CaMOCTOATEIBHOCTH, aKKypaTHOCTH, IIPOIODKUTEIIbHON
KOHIIEHTpallMy BHUMaHUSA U OTBETCTBEHHOCTH 3a [1OJIyYeHHbIH pe3yJIbTar.

B ocrHoBe meTonuku o0ydeHus anredpe v HadaiaM MaTeMaTH4ecKoro aHalu3a
FCIKAT ACATCIIbHOCTHBIN NIPUHIUI 00YYEHHS.

CrpyxTypa Kypca «Anre6pa 1 Hadajga MaTeMaTHYECKOTO aHAIN3ay» BKIIHOUAET
CIEAYIOIIUE COIEpXKaTeIbHO-METOAUYECKHEe JIMHUU: «YHMclia W BBIYHCIIEHUSNY,
«@ynkuum u rpapukmny, «YpaBHeHHs U HepaBeHCTBay, «Hadana MaTeMaTiHdeckoro
aHaiiM3ay, «MHOXeCTBa U JIOrHKa». Bce OCHOBHBIE COEPKATETBHO-METOMIECKHE
JHHUY W3YYAIOTCS HA MPOTSHKEHUMH JBYX JleT OOy4YeHHs] B cTapiieii IIKoJe,
€CTECTBCHHO HOMOJHAS APYr Apyra U [OCTENeHHO HAChIasCh HOBBIMH TEMaMU U
pazznenamu. JlaHHBIA Kypc SBISE€TCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHAET B
cebe comep)KaHHe HECKONBKMX MaTeMaTHYeCKHX OUCLHMIUIMH:  anrebpa,
TPUTOHOMETpHS, MaTEMaTHYECKUM aHaIu3, TeOpUs MHOXKeCTB U 1p. [1o mepe Toro
KaK y4alliydecs OBJIaIeBalOT BCE Oosiee MMPOKUM MaTeMaTHYECKHM alllapaTtoM, y
HUX [OCIEN0BATENLHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOMTH
MaTeMaTU4YeCKyt0 MOJIENb PealIbHOM CUTYAlLlUH, IPUMEHATH 3HAHUS, TIOJyUYeHHbIE B
Kypce «Anrebpa M Havaja MaTeMarTHYecKOTO aHajW3a», JUld peIleHHs
CaMOCTOATENBHO  C(OPMYIMPOBaHHOM MaTeMaTHYeCKOW 3afaud, a 3aTeM
HUHTEPIIPETUPOBATH MOJyUEeHHBIN pe3ybTar.

ConeprxarenbHo-MeToAnYecKast TuHNS «UHcaa ¥ BBIYHCICHUS» 3aBEpIIAET
(GopMHpoBaHHE HABBIKOB MCIONb30BAHUS IEHCTBUTENBHBIX YKCEN, KOTOPOE OBLIO
Ha4aTO B OCHOBHOM MIKoje. B crapiueil 1mkosne ocoboe BHUMaHUE YelseTcs
(GOpMUPOBAHHMIO MPOYHBIX BBIMHCIUTENBHBIX HABBIKOB, BKIIOYAIOLIMX B CceOs
HCIIO/Ib30BaHME pa3lU4YHbIX (GOpM 3anucu JeHCTBUTENBHOIO YHCIA, YMEHHE
PallMOHAJIBHO BBINOJIIHATE JEUCTBUS C HUMM, JeiaTh IPUKUIKY, OILIEHUBATH
pesynbrar. OOydarouidecs TONy4YalOT HABEIKM NPHOMMKEHHBIX BBIUKCIEHUMN,
BBITIOJIHEHUs [JEWCTBUM C 4YMCIaMH, 3allUCaHHBIMU B CTaHapTHOW (dopwme,
HCITOIB30BaHUs MaTeMaTHYECKUX KOHCTAHT, OLICHHBAHMS YHCIIOBBIX BbIPAKEHUH.

Jluans «YpaBHEHUS] M HEPABEHCTBA» pealM3yeTcs Ha TPOTSIKEHHU BCEro
0o0y4YeHMs B CTaplieil IIKoJe, IOCKOJBKY B Ka)XIOM pasjielie IIporpaMMbl
IIPEyCMOTPEHO DEIlIeHHe COOTBETCTBYIOMUX 3azad. OOyuaromuecs OBJIaIeBaiOT
pa3IMYHBIMA METOJAaMHU pELIeHHs] LENbIX, pPalUOHANbHBIX, HpPpPallMOHATIBHBIX,
IOKA3aTeNbHbIX, JIOrapU(MHUYECKUX ¢ TPUIOHOMETPHYECKHX ypaBHEHHH,
HEPaBEHCTB U UX cucteM. [lonydeHHbIe yMEHHUs UCTIOIB3YIOTCS MIPU UCCIICIOBaHHU
yHKIHMI ¢ TOMOIIBIO TMPOU3BOLHOM, PEIEHHH MPUKIALHBIX 3a4a4 W 3a1a4 Ha
HaXOXJEHWE HaubONbLIMX W HaUMEHbIIMX 3HayeHud GyHkuuu. JlanHas
coJep)kaTesibHas JIMHUS BKIIO4aeT B celd Takke (opMHUpOBaHHE YMEHHH
BBINOJHATE pacy€rbl 10 (opMynaM, NpeoOpa3oBaHUS IENbIX, PAallMOHANIBHBIX,
HPPAMOHAIBHEIX U TPUIOHOMETPUYECKMX BBIPAXEHUH, @ TaKKe BBIPAXKEHUN,



COMEpKAIMX CTeNeHU W Jorapumel. brarogaps usydenuro airebpamueckoro
MaTepuala NPOUCXOIUT JAANIbHENIIEe Pa3BUTHE AJITOPUTMUIECKOTO H a0CTPAKTHOTO
MBIIUICHAS.  y4alluxcs, (OPMUPYIOTCS HaBBIKU JEIyKTHBHBIX PpacCysKIeHHIl,
pabotbl C CHMBOJBHBIMH (opMmammu, MPCACTABICHUA 3daKOHOMEPHOCTEH U
3aBHCHMOCTEH B BH/Ie PABEHCTB M HepaBeHCTB. Anrebpa npeanaraeT 3G deKTHBHEIe
WHCTPYMEHTBI Ul pELICHHs IPAaKTHYECKUX M ECTeCTBEHHO-HAYYHBIX 3ajad,
HaIJIATHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak S3bIKa HAyKH.

CopnepxarenbHo-Metonudeckas JuHuS «DyHKUMH M TrpaguKuM» TecHO
[IEPEILIETACTCA C IPYTUMH JIMHUSIMH Kypca, IIOCKOIBKY B KAKOM-TO CMBICTIE 3a/1a8T
I0CJIE0BATEIBHOCTD U3Yy4YeHUs MaTepuana. M3yueHue creneHHON, T0Ka3aTelbHOiM,
JIOrapu(pMUIECKOil ¥ TPUrOHOMETPUHECKUX (GYHKUUH, X CBOMCTB M rpaduKoB,
UCIIOJIb30BaHUe (DYHKIMH N7 pelieHus 3a1a4 U3 APYrux yueOHBIX NpeIMETOB H
peanbHOM JKM3HH TECHO CBA3aHO KaK C MaTeMaTHYeCKMM aHAJIM30M, TaK U ¢
pelieHreM ypaBHEHHH W HepaBeHCTB. [Ipu 3ToM Gonbinoe BHUMaHUe yresseTcs
(hOpMUPOBaHHIO YMEHUS BEIPAXKaTh (hOPMyYIaMH 3aBUCHMOCTH MEXKTY PA3THIHBIME
BeIMYMHAMHU, HCCIEN0BaTh TIIOJy4YEHHBIE (YHKIHUHM, CTPOUTh UX TpaduKH.
Martepuan sToli comepixkaTeabHON THHUN HalleJIeH Ha pa3BUTHE YMEHHUI U HABBIKOB,
NIO3BOJISIIOILMX BBIpXATh 3aBUCHMOCTH MEXy BEIMYMHAMU B Pa3IUuYHON (opme:
aHANUTHYECKOM, rpaduueckodl u cioBecHOH. Ero wusyduenwe crmocoGCTByeT
Pa3BUTHIO AJTOPUTMUYECKOIO MBIIUIEHUS, CIOCOOHOCTH K 0O0O0OIIeHHI0O W
KOHKpPETH3allH, HCII0JIB30BAHUIO aHAIOTHA.

ConepxarensHas nuHus «Havana mareMaTHYecKoro aHallk3ay» IO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPYI KaK MaTeMaTU4eCKuX, TaKk U MpUKIaJHBIX 3aj1ad,
IOCTYNHBIX 00YyYaroIUMCs, Y KOTOPBIX MOSBISAETCS BO3MOXHOCTh HUCCJIEN0BATh U
CTpoUTh rpaduky QyHKIHHN, ONpenesaTh UX HaubOoIbIIKE ¥ HAUMEHBIIHE 3HAYCHH S,
BBIYUCIIATH IJIOIIAnd (QUryp U OOBEMBI TeNl, HaXOMUTh CKOPOCTH U YCKOPEHUS
npoueccos. JlaHHas cozmepxarenpHas JHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
[IOCTPOEHUsI MATEMaTHYECKUX MOJENed peallbHBIX CHTyalldi, HaxOKICHUs
HaWITy4IlIero pelieHys B MPUKIAJHEIX, B TOM HHUCIE COUUATBHO-3KOHOMUYECKHX,
3ama4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YeCKOTo aHalli3a CII0COOCTBYET
PasBUTHIO aOCTPaKTHOIO, (OPMATBHO-IIOTHYECKOTO U KPEATHBHOTO MBIIILIEHHS,
(GopMHpPOBaHHIO YMEHHH pacrio3HaBaTh MPOSBIEHNSA 3aKOHOB MATEMATHKH B HayKe,
TeXHHKEe W HucKyccrBe. OOydaromyecs y3HAlOT O BBIAAIOIIUXCS pe3yJIbTarax,
MOJIy4E€HHBIX B XOJI€ pa3BUTHsI MaTEeMaTUKU KaK HayKH, U UX aBTOpaXx.

ConepxaTenpHo-MeToardIecKas TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
NIOCBSIIIEHA  DJIEMEHTaM  TEOPHHM  MHOXECTB. |eopeTHKO-MHOKECTBEHHEIE
IIPe/ICTaBICHHS MMPOHM3BIBAIOT BECh KypC LIKOJIBHOW MaTreMaTWKH WU IIpe/lararoT
HauOoee yHUBEPCAIbHBIM A3bIK, 00BEIUHSAIOLIMM BCe pa3/ieslbl MaTEMAaTHKH U eé
NPUTIOXKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTU4eCKHe NUCLUIUIMHBI B €IUHOE



nenoe. [loaToMy BaXHO JaTh BO3MOKHOCTb LIKOJBHHKY TTOHHMATh TEOPETHKO-
MHOXECTBEHHBIM $3bIK COBPEMEHHOM MaTeMaTMKM M HCIIONB30BAThL €ro i
BBIPAYKEHHS CBOMX MBICICH.

B kypce «Anrebpa m Hadana MareMarM4ecKOrO dHaIW3d» LPUCYTCTBYKOT
TaK)Ke OCHOBBI MaT€MaTHYeCKOr0 MOJEIUPOBAHMS, KOTOpbIE  IPH3BaHbLI
copMHUpPOBaTh HABBIKK IIOCTPOEHUS MOelel pealbHbIX CUTYAlU, HCCIIe[OBAaHUS
3THX MOJEJEH C IIOMOILBI anmnapara aiaredpbl ¥ MaTeMaTU4ecKOro aHallu3a U
MHTEPIIPETALINY [10JIy4EeHHBIX Pe3yIbTaToB. Takue 3aaHusl BIUICTEHbI B KX IbIH U3
pa3ziesioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepHall Kypca LIMPOKO UCIIONB3YeTCsI ISt
pelieHns MpHUKIaAHbIX 3anad. [Ipu peleHud peanbHBIX TMPAKTHYECKUX 3a1ay
yJaiiuecs pasBHBalOT HaO/IIONATEbHOCTh, YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH,
abcTparMpoBaThesi, HCIOJIB30BAaTh AHANOTHIO, 0000MmATE W KOHKPETH3MPOBATH
pobnemy. JleaTenbHOCTh O (OPMHPOBAHUIO HABBIKOB PEIICHMS MPHKIATHBIX
3a7iay OpraHM3yercs B IIpollecce M3ydeHHs BceX TeM Kypca «Aunrebpa u Havana
MaTEMaTHYECKOT0 aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yue6HOM nnaHe Ha n3ydeHue Kypca aareOpsl ¥ Hadal MaTeMaTHYecKOro aHaim3a

Ha 0a30BOM ypOBHe OTBOAMTCS 2 yaca B Hezemo B 10 kiacce 1 3 yaca B HEJIETIO B
11 xnacce, Bcero 3a aBa roga ooyuenust — 170 gacos.

COAEPXKAHUE YUEBHOT O KYPCA



10 KVIACC

Yuesa 4 BbIYHCIEHUS

Pammonansueie yucna. OOBIKHOBEHHBIE U JECATHYHBIE APOOH, IPOLIEHTEHI,
OecKkoHeYHble  [epHOAMYECKHE  Apodu. ApUdMerndecKue  orepauud ¢
pallMOHaIbHBIMU YUCIIAMHU, Ipeo0pa3oBaHUs YUCIOBEIX BelpakeHui. [Ipumenenue
OpoOell U IPOLEHTOB Ul pelleHus NPUKIATHBIX 3a/1a4 U3 Pa3IudyHBIX OTpaclel
3HAHWU U peabHOU XU3HHU.

HelictBuTenpHble 4Yuciaa. PanuoHanbHble U HUppallMOHANbHBIE YHCIIA.
ApudMeTHYecKUe oImepaluu C IeHCTBUTENbHbIMM uuciaMu. IIpubnmxéHHble
BBIYHCIICHHUS], IPABUAJIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYHMCIECHUN.

Crenenp ¢ menbiM  mnokaszateneM. Cra"paptHas Qopma  3amnucu
NEHCTBUTENBHOrO 4uHcia. Vcrnonb3oBaHue moaxojsmied  ¢GopMbl  3amucu
JNCUCTBUTENBHBIX YHCEN [Js pelleHus MpaKkTUIecKUuX 3aZad U TMpefCcTaBICHUs
JaHHBIX.

ApudmeTndeckuii  KOpeHb  HATypalbHOW  cremeHW.  JledcTBHA ¢
apu(pMEeTUIECKUMHU KOPHSIMU HATYpabHON CTElEHH.

CuHyc, KOCHHYC M TaHT€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI€HC YHUCIIOBOr0 apryMeHTa.

YpaBHeHHH U HepaBeHCTBA

ToxznecTBa U TOXIECTBEHHBIE Ipe0Opa3oBaHusl.

IIpeobpaszoBanue TPUTOHOMETPUYECKHUX BBIPaXKEHHH. OcHOBHBIE
TPUTOHOMETpHYECKHE HOPMYJIBL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHure HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Perenue nensix U ApoOHO-paLMOHANBHBIX YPaBHEHU! H HEPABEHCTB.

PemeHue uppaurOHaIbHBIX YPaBHEHUH U HEPABEHCTB.

PelneHye TpPUrOHOMETPUYECKUX YPABHEHUMN.

[TpumeHeHre ypaBHEHUH U HEPABEHCTB K PELICHHIO MaTEeMaTHIECKUX 3a1a9 U
3a7a4 U3 pa3IM4YHBIX o0jacTell HayKu U peajlbHOH KU3HHU.

DyHKUUHU B TpaduKH

@ynxnus, crnocoObl 3amaHus  ¢GyHkumu. ['paduk ¢yHkimu. B3aumHO
oOpaTHbIe QYyHKIIUH.

Ob6nacTp omnpeneneHus ¥ MHOXECTBO 3HayeHHH (QyHkuuu. Hymu QysHkuuu.
[IpomexyTKH 3HAKOIIOCTOSTHCTBA. YETHBIE U HeUETHBIE (DYHKIUH.

CrenenHas (pyHKIMS ¢ HAaTypaJbHBIM U IIeJIBIM ToKasareneM. E€ cBoiicTBa u
rpacduk. CBolcTBa U rpauk KOPHS 1-0i CTEeNeHH.

Tpuronomerpuyeckasi OKpPYKHOCTb, OIpeIeIeHUe TPUTOHOMETPHUIECKUX
(YHKIMH YUCIIOBOTO apryMEeHTa.

Hauana maTeMaTH4YecKOro aHAIH3a



[locnenoBaTeIpbHOCTH, CIOCOOBI 3a/1aHus [10CJIEI0BATEIBHOCTEM.
MoHOTOHHBIE IOCIEA0BATENLHOCTH.

ApudmeTrueckas U reoMeTprueckas mporpeccur. beckoHeuHo yOwIBaromasn
FCONICTPPI‘ICCK&H HPUI"PUCC!’IH. Cymmu GCUNUIICHLIIU }'GD].DLUULLI,U![ J.UUN[U].PII'IUU[\UH
nporpeccu. @opMyiia CIOXHBIX MPOLEHTOB. MCrons30BaHue MPOTPECCHH IS
pelieHus peajibHbIX 3aa4 IPUKIAIHOr0 Xapakrepa.

MHosxecTBa H JTOTHKA

MHo)xecTBO, omepaluu Haa MHOXKecTBaMu. [uarpammsel Ditnepa—BenHa.
[IpuMeHeHHEe TEOPETHKO-MHOXXECTBEHHOI'O amnmnapara Ui OIUCAaHUS peajbHBIX
MPOLIECCOB U SIBJICHH, TP PEIICHUH 3a]a4 U3 APYTUX y4eOHbIX IIPEeIMETOB.

Onpenenenue, Teopema, ClIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Umnesia U BbIYHCICHUS

Hartypansnsle u nenble yncna. [Ipu3Haku 1eTMMOCTH LIETbIX YHCE.

CreneHb ¢ paiMoHalbHBIM MoKa3aTeaeM. CBOMCTBA CTEMEHU.

Jlorapudm uncna. JlecsTudHble U HATYpajbHbIe JTOrapr(MBbI.

YpaBHeHHs H HepaBeHCTBA

IIpeobpa3zoBanue BelpaXeHUH, COAepIKALIUX JTOTapru(MBbI.

IIpeobpa3oBaHue BBIpAXKEHHM, COACPKAIIMX CTENEHU C pPalUOHAIBHBIM
[IOKa3aTelleM.

[ Ipumeps! TPUrOHOMETPUYECKHX HEPABEHCTB.

Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckre ypaBHEHUS U HEPaBEHCTBA.

CucreMsl TUHEHHBIX ypaBHeHHUi. PerreHre npukiagHbX 3aad ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHaIbHBIX yPaBHEHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIISHUIO MaTEMAaTHIECKIX
3a7la4d ¥ 3a7a4d U3 pa3IUyHbIX o0acTell HAyKH U peajlbHOM JKU3HHU.

D®yuKnuH H rpaguku

@ynkuus. ITepuoaudeckue dpynxiuu. [IpoMesxy Tk MOHOTOHHOCTH (DYHKLIUH.
Maxkcumymbl 1 MuHAMYMbI (GyHkiud. Haubonbliee v HavMeHbIIee 3Ha4YeHHE
(YHKLHU Ha TPOMEKYTKE.

Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U I'padUKH.

IToka3aTenbHas u norapudmuydeckas GyHKIUH, UX CBOMCTBA U TpaUKH.

Hcnone3oBanue rpadukoB QYHKUMN A PELICHUs ypPaBHEHHH M JTMHEHHBIX
CUCTEM.



Hcnonb3oBanue rpagukoB GYHKUMHA U MCCIEIOBaHHS IIPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IIPU pelleHUM 3afad M3 JPYrux ydeOHbIX
IIPEIMETOB U peAIbHON JKU3HHU.

HavaJjia MaTeMaTH1€CKOI0 ana/ansa

HenpepriBubie dyHkun. MeTo HHTEpBaIOB IS pelleHNs HEPABEHCTB.

[Ipoussognas ¢ynkuun. [eomerpuueckuit u  (QUIHYECKHH  CMBICI
[IPOM3BOIHOM.

IIpousBogHele  2j1eMeHTapHBIX  GQyHKUMA.  DopMynbl  HaXOXKACHHUS
IIPOM3BOJIHOM CYMMBEI, IIPOU3BE/IEHUS U YaCTHOTO (PYHKITHH.

IIprMeHeHre NPOU3BOAHOM K MCCIeI0BaHUI0 (DYHKIUH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxenne Haubonpiiero u HaMMeHbIIEero 3HAUCHH (YHKIHH Ha
OTpe3Ke.

IlpuMeHenre NpPOM3BOAHON Ui HAXOXKASHUS HaWIydIlero peuieHus B
NpUKIAIHBIX 3a/a4ax, [Uis OIpeleNeHUsl CKOpPOCTH IIpoliecca, 3aJaHHOro
(hopmyio¥ MK TpaGUKOM.

IlepBooOpa3zHas. Tabnuua nepBooOpa3HbIX.

Muterpan, ero reoMeTpuyeckuid W (H3UYeCKHH CMBICI. Bbruucienue
uHTerpaia no Gopmyne Hetorona—JleitbHura.

NVIAHUPYEMBIE PE3YJIbTATHI

OcBoeHue Y'-Ie6H01"0 IpeaMeTa «MaremaTtuka» JOJDKHO obecreunBaTh
AOCTHUIKEHHUE HA YPOBHE CPEIHETO 06LL[€F (8] 06pa30BaHHH CIEOYOIHX JIUYHOCTHEIX,
METaINpPEIMETHBIX U NIPEAMETHBIX 06pa3OBaTe.]'[I:HBIX peE3YIBTATOB:

JUYHOCTHBIE PE3YJBbTATBI

JINYHOCTHBIE pe3ylbTaTbl OCBOGHUsS MpOrpamMmbl y4eOHOro IpeamMera
«MatemaTHKay XapaKTepu3yrTCs:

I'paxpanckoe BocIMTaHUE:

C(OPMHUPOBAHHOCTHIO FPAKAAHCKOH MO3UIMK 00YHaIOLIErocs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4iI€Ha pPOCCHHCKOro oOIiecTBa, IPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKLMOHWUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH,
IpoleAyp TIpaxaaHCKoro ofmiectBa (BBIOOPBI, ONPOCHI W Mp.), YMEHHUEM
B3aMMOJIEMCTBOBATE C COLMAIBHBIMA HMHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKIUAMY U Ha3HAUEHHEM.

ITatpuoTrueckoe BOCIUTAHHE:

chOpPMUPOBAHHOCTEIO POCCUICKOH IPaskJaHCKOM UIEHTHYHOCTH, YBAXKEHUS K
MIPOIIIJIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHUKH, [IEHHOCTHEIM OTHOILIEHHEM K



JOCTHKCHHUAM pOCCI‘IﬁCKHX MaTeMaTHKOB H pOCCHﬁCl{Oﬁ MaTeMaTHYECKOU IIKOJIbI,
K HCIIOJb30BaHUIO 3TUX MNOCTHIKEHHN B AOpYrux HayKaxX, TEXHOJIOTHIX, ccpepax

3KOHOMUKHU.
J{yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA!
OCO3HaHHEM AYXOBHBIX ueHHOCTeﬁ pOCCHﬁCKOl"O Hapona,

C()OPMHPOBAHHOCTBIO  HPAaBCTBEHHOTO CO3HAHUSA, JSTHYECKOTO  ITOBEIEHHI,
CBSI3aHHOI'O C MPaKTHYECKUM IPUMEHEHHEeM NOCTHXXEHUN HAYKH U JEeATEeNILHOCTEIO
Y4EHOI0; OCO3HAHHEM JIMYHOTO BKJIA/a B [IOCTPOEHUE YCTOHUMUBOro Oy IyIIero.

DCTeTUUeCKOe BOCIIMTAHHUE:

SCTETHYECKUM OTHOIIEHUEM K MMpY, BKIIIOHAs 3CTETUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PeLLIEHUH, pacCy KIeHHH; BOCIPUUMYHUBOCTEIO
K MaTeMaTHYeCKUM aclieKTaM pa3IMuHbIX BUJ0B UCKYCCTBA.

@u3uvecKoe BOCIIUTAHKE:

Cc()OPMHPOBAHHOCTBIO yMEHHS IIPUMEHATh MaTeMaTHYeCKHE 3HAHHA B
WHTEpecax 340poBOro u H6esonacHoro odpasa jKU3HH, OTBETCTBEHHOI'O OTHOILIECHHS
K CBOEMY 3JI0POBBIO (340pOBOE MUTaHUE, cOaNaHCUPOBAaHHBIA PEKUM 3aHATHU U
OTZBIXa, peTyJsApHas (pU3n4ecKas aKTUBHOCTB ); PU3NIECKOI0 COBEPIIIEHCTBOBAHNS,
IIPH 3aHATHUSX CIIOPTHBHO-030POBUTEIBHON JEATEIBHOCTBIO.

TpynoBoe BoCIIHUTaHUE:

FOTOBHOCTBIO K TPYyZy, OCO3HaHHEM LEHHOCTH TpPYIOIIOOHS; MHTEPECOM K
pasiIuYHBIM  cepaM  IpOMECCHOHAIBHOW  HNEeATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOM M €€ MpUIOKEHUSIMH, YMEHUEM COBepLIaTh OCO3HAHHBIA BHIOOD
Oynymiedl mnpodeccud U peaqu30BBIBATh COOCTBEHHBIE JKH3HEHHBIE IUIAHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K MareMaTHYecKOMy OOpa3OBaHUIO U
camM000pa30BaHMI0 Ha MPOTSHKEHHWM BCEH XKM3HM; [OTOBHOCTBIO K aKTHBHOMY
YUYaCTHUIO B PELLIEHUHU MTPAKTUYECKUX 3a/1a4 MaTeMaTHIeCKOM HallpaBJIE€HHOCTH.

DKOJIOrMYecKoe BOCIIUTAHUE:!

c(hOPMHPOBAHHOCTBIO JKOJOTHYECKOH KyIbTYphbl, IOHHUMaHHUEM BIIHIHUS
COLIMATBHO-?KOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHON U COLUAIBbHOU
Cpenpl, OCO3HaHHWEM TIJ00aJbHOrO XapakTepa OSKOJOTMYeCKHX IMpobiem;
OpUeHTalMed Ha NpUMEHEeHHe MaTeMaTUYeCKUX 3HaHWW U1 pelleHus 3a1a4 B
001acT OKpY Karollel cpebl, IIaHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX
IIOCTIEACTBUM JUIsl OKpYIKarOLIei cpeapl.

I{eHHOCTH HAyYHOT'O TO3HAHHUS:

c(hOpMHUPOBAaHHOCTBIO MMPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3sBUTHUS HayKlu M  OOIIECTBEHHOM MNPaKTWKH, T[OHUMaHHEM
MaTeMaTU4eCKOM HayKd Kak cgepbl 4YelOBeYEeCKOW JeATENIbHOCTH, 3TaloB e
pa3sBUTHs M 3HAYMMOCTH [ pPa3BUTHS LMBWIM3ALMHK; OBJIAJEHUEM SI3BIKOM
MaTEeMaTUKM W MaTeMaTU4YeCKOM KyJIbTYpOHl Kak CpeICTBOM ITO3HaHWS MHPa;



FOTOBHOCTBIO OCYIIECTBJIATE IMPOCKTHYIO M HCCIECNOBATCIBCKYIO ACATECIbHOCTD
HHJIUBUIYAIIBHO U B I'PYTIIIE.

METAINPEAMETHBIE PE3YJIbTATbI

MertamnpeaMeTHBIE pe3y/ibTaThl OCBOEHMS IPOrpaMMbI y4eOHOro IpeaMera
«MaremaTiKa XapaKTepU3yrTCs OBIAZICHUEM YHUBEPCAbHBIMU
HO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHOIMYU — KOMMYHUKAMUEHLIMU
oelicmeusmMU, YHUBEPCATbHbIMU PecyIAMUSHbIMUY OUCTEUAMU.

1)  VuusepcaneHvie  nosnasamenvHble  Oeiicmeus, — obecneuusarom
opmuposanue 6a306vix KOZHUMUBHLIX Npoyeccos obyuarouuxca (oceoeHue
MemoO008  NO3HAHUSL  OKpydcaloujezo  Mupa,  NpUMEHeHue  JO2UYeCKUx,
UCCIe008aMENbCKUX Onepayull, ymeHuu pabomams ¢ uHgopmayuer).

bazoBrle toruueckue AercTBUS:

e BBISBISITH U XapaKTepPU30BaTh CyIIECTBEHHbIE NMPU3HAKU MaTEMaTHYECKUX
O0BEKTOB, TMOHATUN, OTHOLUEHUH MEXIy NOHATHAMH; (QOPMYIUPOBATH
OnpeAeNeHusl IOHATHUM; YyCTaHaBIMBAaTh CYLIECTBEHHBIA  IIPU3HAK
KITacCU(UKALUK, OCHOBaHMS [UId OOOOIIEHMS M CPaBHEHHMS, KPUTEPUU
IIPOBOAMMOIO aHaJIn3a;

® BOCIPHHMMAaTh, (OPMYJIHpOBaTh M  IPeoOpa3oOBBIBATE  CYXKICHHA:
YTBEPIUTENIbHbIE M OTpPULATENbHBIE, €IWHUYHBIE, YacTHblE M OOIIHE;
yCIIOBHBIE;

®© BBHIABIATH  MaTeMaTH4YecKue  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTHBOpeuusi B (akrax, NaHHBIX, HAONIOAEHMAX H YTBEPXKICHHAX;
npeyiaraTb KpUTEPUH [UISI BBISIBIICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEYNI;

e 1enaTh BBIBOJABI C KCIOIb30BAaHMEM 3aKOHOB JIOTMKH, AEIYyKTHUBHBIX M
UHIYKTUBHBIX YMO3aKJIFOUeHHH, YMO3aK/IIOYEHH 110 aHAJIOTHH;

® IIPOBOAWTH CaMOCTOSITENIBHO JOKa3aTe/IbCTBa MaTeMaTHYECKUX
yTBEpXKAEHHUH (MpsIMbIEe ¥ OT MPOTUBHOTO), BBICTPauBaTh apryMEHTAIIHIO,
NPUBOAWTh TPHUMEPEI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXIEHHS ¥ BBIBObI;

e BbIOMpaTh croco0 pelleHus ydyeOHOM 3a7a4u (CpaBHMBATh HECKOJIBKO
BapUAHTOB pellleHus, BBIOHpaTh Hauboiee NOAXOMALIUNW C YYETOM
CaMOCTOSITENIBHO BBIJIEIEHHBIX KPUTEPUEB).

BbazoBrle uccnemoBaTenbcKue 1edCTBUS:

© WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT II03HAHMS;
(opMyTHpOBAaTE BOMPOCH, (QHUKCHUPYIOIIKE IPOTHBOpEYHE, Ipodiemy,
yCTaHaBIMBaThb MCKOMOE W  JaHHOe, (opmMupoBaTh  TUIOTE3Y,
apryMeHTUPOBATH CBOKO TIO3UIIHIO, MHEHUE;



® IIPOBOAWTH CaMOCTOATEINIBHO CILIAaHUPOBAHHBIN 9KCIIEPUMEHT,
UCCIIE[IOBAaHUE [0 YCTAHOBJGHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0beKTa, SBJIEHHWS, TIPOIecca, BEHISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMH, IIPOLIECCAMU;

® CaMOCTOSITENEHO (OPMYITHPOBATE 000OIIEHUS U BBIBOBI 110 pe3ysibTaTaM
NpOBEIEHHOr0 HaOMOIeHUs, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
NIOJTYYE€HHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000LIEHU;

e [IPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKKe BBIIBUTraTh
NPEIIONIOXKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSAX.

Pabota ¢ ungopmauueii:

® BBIABIATE AePHUUUTEI HHDOPMALIUH, TaHHBIX, HEOOXOIUMBIX JJIs OTBETa Ha
BOIIPOC U ISl pellleHus 3a/1a4H;

e BpIOMpaTh HMHPOPMALMIO W3  UCTOYHMKOB  DPA3MUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHGMOPMAIUIO
pas3IMYHBIX BUIOB U ()OPM IIPEICTABICHHUS;

® CTPYKTypHpOBaTh MH(OPMALIUIO, IIPEACTABNIATh €€ B pa3iM4yHbIX Popmax,
WJLTFOCTPUPOBATh rpapuyuecKu;

® OLIEHUBATH HanEXKHOCTh UH(pOpMaLUU 1o CaMOCTOSATEIEHO
chopMyJIUPOBaHHBIM KPUTEPHUIM.

2)  Vuueepcanvhvie KOMMyHUKamueHble  Oelicmeus, 0becneduarom

chOpMUPOBAHHOCHb COYUATbHBIX HABLIKOB 0OYUAIOUUXCA.

Obwenwue:

® BOCIPUHHMATH ¥ (DOPMYIMPOBATH CY)KIEHUS B COOTBETCTBUHU C YCIIOBUSMU
U LeJISIMHU 00ILEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS II0 XOLYy pEeLIEeHUd
3a/1a4¥, KOMMEHTUPOBATh [OJIY4YEHHbIH! pe3yibTarT;

e B x0/e 00CyXXJIeHHUs 3a7jaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
Ipo0sieMBl, pelaeMoi 3aa4u, BEICKa3bIBATh UJIeH, HALIEJIEHHBIE Ha ITOMCK
pELLEeHUsI; COMOCTABISATh CBOM CYXIEHHUS C CYXICHUSIMH JIPyTHuX
YYaCTHUKOB IHajora, OOHApY>KUBAaTh pa3lidyue U CXOJCTBO IO3ULIUN; B
KOPPEKTHOH popme popMyIupOoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;

® I[IPEACTAaBIATh  pe3yJbTaThl  pEIIeHWS  3aJa4d,  OKCIEPHUMEHTa,
MCCIIeIOBaHUS, TPOEKTA; CAMOCTOATENBHO BEIOMPATh (hopMaT BBICTYILIEHUS
¢ yu€ToM 3a7ja4 NIpe3eHTallul U OCOOEHHOCTEN ay IUTOPHH.

CoTpynHUYECTBO:

® IIOHMMAaTh U UCMOJIB30BATH IIPEUMYIIECTBa KOMaHIHON ¥ MHIMBU LY albHOR
paboThl Npu pelieHuH y4eOHBIX 3alad; NMPUHUMATH 1€Jlb COBMECTHOMN
NEATENbHOCTH, IUIAHUPOBaTh OpraHU3allMI0  COBMECTHOM  paboThl,



pacmpenensaT BHABI paboT, goroeapuBaThCs, 00CYXKIaTh IIPOLECC HU
pe3yJbTar paboThl; 00001aTh MHEHUS HECKOIBKUX JIFO/IEN;

® Y4acTBOBAaTh B IPYINOBEIX (hopMax paboTel (00CYXAeHUsI, OOMEH MHEHHUI,
«MO3TOBbl€ LITYPMbl» M UHBIE); BBINOJHATH CBOX 4acTb padoTbl U
KOOPAMHHUPOBATE CBOM JIEHCTBUS C IPYTUMHU YiIeHaMH KOMaHIbI; OIleHHBaTh
Ka4ecTBO CBOEro BKJIaga B OOMMUH TPOAYKT 1O  KPUTEPHUAM,
copMyTMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJEHCTBHUA.

3) Vuueepcanvuvie pezyiamugHhsle oeticmaus, obecneyusarom Gopmuposanue

CMbICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.

Camoopranusarusi:

COCTaBJISATH IIJIaH, aJITOPUTM pPElIeHus 3a1a4i, BEIOUPATh CIIOCOO peIleHus ¢
yuETOM UMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHUAHTHI PEIIEHHI ¢ Y4ETOM HOBOW MH(OPMALIUK.

CaMOKOHTpPOITE:

e RBIaIeTh HaBBIKAMH I103HABATEJIbHON pedIeKcMd Kak OCO3HaHUA
COBEpIlIaEMbIX NEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIaJIETh CIIOCO0aMK CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ybTaTra
peLLeHus] MaTeMaTUYeCKOM 3a1a4H;

® TIpeIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPY PEILIEHMH 3a[auH,
BHOCHUTh KOPPEKTHUBBI B IESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
JAaHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIEHHBIX TPYIHOCTEH;

® OLEHMBAaTh COOTBETCTBUE pe3ysbTaTa LEIM M YCIOBUSAM, OOBACHATH
NPUYHMHB] JOCTH)KEHUS WM HEIOCTHKEHMS pPe3yJbTaToB AeATeNbHOCTH,
HaXOIUTh OIIKOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJIbTATBI
OcBoenue yueOHOro Kypca «Anredpa U Hagaga MaTeMaTHYECKOro aHalln3a
Ha YpOBHE cpefHero oobuiero odpa3oBaHMs HOJDKHO OOECNEYHBATH TOCTHXKEHHE
CIIEAYIOIIMX MPeAMETHBIX 00pa30oBaTeIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucna ¥ BbIYHCICHUSA

OnepupoBaTh IOHATHSMHU: palMOHAIBHOE U JEHCTBHTEIBHOE YHCIIO,
OOBIKHOBEHHASI U IeCATUYHAs APOOk, MPOIEHTHI.

BroimonuaTe  apuMeTHyeckue — olepaldd ¢ paldOHAIBHBIMH |
JIEMCTBUTEIILHBIMH YHACJIAMU.

BrinmonHaTs MpuONMKEHHBIE BEIYACICHUS, UCIIONB3Ys IIpaBUjla OKPYIJIEeHH,
JleNaTh MPHKHAKY H OLEHKY pe3yJIbTaTa BITHCICHHH.



OnepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM MOKa3aTeleM; CTaHIapTHAas
(Gopma 3amMcHM AEUCTBUTENBHOTO 4YHCIA, KOPEHb HATYPaIbHOW CTEleHH;
WICIIOJIb30BaTh MOAXOAALLYI0 (OpPMY 3alTUCH NeHCTBUTEIBHBIX YHCEIN JJISl PEIICHHUS
HpﬂKTH‘I@CKHX 3ana< v HPC,H,CI'&DIIGHHH HAdanrabpix.

OnepupoBaTh MOHATHAMH: CHHYC, KOCUHYC U TQHT'€HC IIPOU3BOJIBHOIO yIia;
UCII0JIb30BaTh 3aIlUCh MTPOU3BOJIBHOIO yIiia yepe3 o0paTHbIE TPUTOHOMETPUYECKHUE
byHKIMH.

YpaBHeHHS H HepaBeHCTBA

OnepupoBaTh NOHATHSIMH: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO; IIelloe,
palMOHalIbHOE, UpPallMOHAIbHOE YpaBHEHHE, HEPaBeHCTBO; TPUTOHOMETPUIECKOE
YpaBHEHHE;

BeimonHATe npeobpazoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUYECKHIE yPaBHEHHUSI.

BeInonHATh mpeobpa3oBaHUs IENbIX, PALMOHATBHBIX U HPPAIMOHAIBHBIX
BBIPaXCHHUH U pellaThb OCHOBHBIE THIIBI LI€JIBIX, PALIMOHAIBHBIX U UPPAL[MOHAIBHBIX
ypaBHEHUI U HEPaBEHCTB.

IIpuMeHATh ypaBHEHUS ¥ HEpaBEHCTBA I PELIeHUs MaTeMAaTUYeCKUX 3a7a4
¥ 3a/1a4 U3 pa3nu4HbIX 00IacTell HAyKH U pealibHOM JKU3HHU.

MopenvpoBaTe peanbHble CHUTyalldd Ha $3bIKe anreOpbl, COCTaBIAThH
BBIDQXKCHUS, YPaBHEHUS, HEpaBeHCTBA II0 YCJIOBUIO 3aJadyy, WCCIeJ0BaTh
IIOCTPOECHHBIE MOJIENH C UCIIOJIb30BaHUEM arrapara ajireops.

DyHKuUU 4 rpadpuKH

OmnepupoBaTh MOHATUAMH: QYHKIHSA, CIOCOOBI 3amaHus (YHKIHH, 001acTh
OIpe/ie/IeHUss M MHOXKECTBO 3HaueHHMH (yHKIMH, Tpapuk (QyHKIHH, B3aUMHO
obpaTtHble (GyHKIUH.

OrnepupoBaTh MOHATUIMHU: YETHOCTH U HEYETHOCTH QYHKIIMH, HYJIH QYyHKIUH,
IIPOMEXKYTKU 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduky QyHKIMNA 1T pelIeHUs ypaBHEHHH.

Crpouts u uutaTh rpaduky JTUHEHHON (QYHKIMHU, KBaJpaTHHHOH (yHKIUH,
CTelneHHO! (YHKIUHU C LIeIIBIM TTI0Ka3aTeseM.

Wcnone3oBare rpadukd (QYHKOME Ui MCCIEIOBAaHUS IIPOLECCOB U
3aBUCHMOCTEH IpU pelIeHUM 3a7ay U3 APYTUx yueOHbIX IPEeIMETOB U peasbHOH
’KA3HU; BBIpaXXaTh (OpMyIaMy 3aBUCUMOCTU MEXIy BeTUYMHAMHU.

Hayana maTeMaTH4YecKoro aHau3a

OnepupoBaTh MOHATUSIMH: IOCIENOBATEIbHOCTh, AapHU(pMeTH4YecKas H
reoMeTpUYecKas IpPOrpECCHH.

OnepupoBaTe MNOHATHSAMU: OecKOHEYHO YyOBIBaloOIIas TIeoMeTpHYecKas
nporpeccusi, cymma 0eckoHe4YHO yObIBaroIei reoMeTpHUIeCKOd IIPOrPECCHH.

3a/laBaTh NOCIE0BATEIBHOCTY Pa3IMYHBIMU CIIOCOOAMH.



Hcronp3oBaTh CBOMCTBA MOC/IE10BATEIBHOCTEN U MPOrPECCH JUIsl peLICHMUs
peayibHBIX 3ajau MPUKIAJHOIO XapaKTepa.

MHoskecTBa H JIOTHKA

OuepupoBaTh MOHATHAMA: MHOXKECTBO, ONCPALMH Ha/l MHOKCCTBAMA.

Vcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN aapaT Ui OIHCAHUS peallbHBIX
IPOLIECCOB U SIBJIEHUH, IPU PEIIEHUH 3a1a4 U3 APYTHX Y4eOHBIX MPeIMETOB.

OnepupoBaTh  MOHATHAMH:  OIpeZeNeHHWe,  TeopeMa,  CIeICTBUE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yuciaa 1 BIYHCIEHHS

OnepupoBaTh MOHATHSAMH: HATypajbHOE, I€JI0€ HYHCIO; HCIOIh30BaTh
[IPU3HAKK [IEJIMMOCTHU LIEJIBIX YUCEN, pa3ioKeHHe 4ucia Ha MPOCThie MHOXKUTEIH
JUISL perieHus 3aad.

OnepupoBaTh MOHITHEM: CTENIEHb C PALIMOHAIBHBIM [TOKa3aTeeM.

OnepupoBaTh NOHATUAMM: JorapudM uucia, AECATUYHBIE M HaTypallbHbIE
jorapu@Msl.

YpaBHeHHus U HepaBeHCTBA

IlpyiMeHsATE CBOMCTBAa CTENEHM [UId TNpeodpa3oBaHHA  BBIPAKEHUH;
ONEPUPOBATh MOHATHUSAMM: TOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI [I0Ka3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BemmonsaaTe mpeoOpa3oBaHusi  BhIpaXKeHUH, COIEpXKAIlUX JIOTapU(MBI;
OIIEpUPOBATh IIOHATUSAMHU: JOrapu(PMUUECKOe ypaBHEHHE U HEPABEHCTBO; pPellaTh
OCHOBHBIE THUIIBI JIOTaPU(PMHUUECKUX YPABHEHHUIM U HEPABEHCTB.

HaxonuTs pemenus NpoCcTeHINX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMH: CUCTEMa JIMHEWHBIX ypaBHEHHH M eé peleHue;
MCIIONB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN M1 pELIEHNUs IPaKTHYECKHUX 3a1a4.

HaxonuTs pellieHHs IPOCTEHIIMX CHUCTEM M COBOKYIIHOCTEH palliOHAlIbHBIX
YPaBHEHHUH U HEPABEHCTB.

MonenupoBaTb peajgbHble CHUTYallud Ha s3bIKe auredpbl, COCTaBIATH
BBIpa)XK€HHUs, YpaBHEHMs, HEpPaBEHCTBA M CHUCTEMBl II0 YCJIOBUIO 3ajadyu,
HCCJIEZIOBATh MOCTPOCHHBIE MOJIEIIM C UCIIOIb30BaHUEM arlapara anreopsL

DyHKOUU ¥ rpaduKH

OnepupoBaTb NOHATHAMH: IepUOAMYecKass  (QYHKLMA, IPOMEXYTKH
MOHOTOHHOCTH (QYHKIMH, TOYKHM O3KCTpeMyMma (yHKUUM, HauboJbllee H
HavMeHbIIee 3HaueHHs GYHKUMM Ha TMPOMEXYTKe, HCIONb30BaTh HX MJd
ucciaenoBanus QyHKIMK, 3aJaHHOM rpaduKoM.



OnepupoBarh NOHATUAMM: I'Pa(UKH IOKa3aTENbHOH, JTOrapu(PMUYECKON U
TPUIOHOMETPUUYECKUX (DYHKIHWH; W300pakaTh UX HAa KOOPIWHATHOW IUIOCKOCTU U
MCIIONB30BAaTh JIJIS PELIeHUs] ypaBHEHUN U HEPaBEHCTB.

M300paxkaTs Ha KOOPAMHATHOM IIOCKOCTU IpaUKy JIMHEHHBIX YPABHEHHUH U
WICTIONIB30BATh MX [UIS PELIeHUs] CUCTEMEI INHEHHBIX YpaBHEHUH.

Wcmonp3oBaTk TIpa@uKd (QYHKOMHA U1 HCCIENOBaHWS IIPOLIECCOB W
3aBUCHMOCTEH U3 APYIUX Y4eOHBIX AUCLIMIUIUH.

Hauvajia MmaTeMaTH4YeCKOro aHaJIH3a

OnepupoBaTh MOHATHAAMH: HENpepbIBHAS (YHKIUS; TIPOU3BOIHAS (YHKIIHH;
MCTIOJIb30BATh T€OMETPUUECKUHI ¥ (PU3NIECKUI CMBICI TPOU3BOJHOM /ISl pellleHUs
3ajad.

HaxonuTh mpou3BOAHEIE INIEMEHTAPHBIX (DYHKIWH, BBIYHCIIATE IIPOU3BOIHEIE
CYMMBI, IPOM3BEIeHHs, YaCTHOIO (DYHKIIMH.

Hcnonp3oBaTh MPOM3BOAHYIO UL HCCIenoBaHus (GyHKIMM HAa MOHOTOHHOCTh
¥ 9KCTPEMYMBI, IIPUMEHATEH PE3yJIbTAThl HCCIIEJOBAHMS K IIOCTPOESHHUIO IPaUKOB.

Hcronp30BaTh NPOM3BOAHYIO Il HAaXOXKIEHWS HAWIydllero perieHus B
NPUKIIAIHBIX, B TOM YHCIIE COLMAbHO-3KOHOMUYECKHX, 3a/1adax.

OneprpoBaTh MNOHATHAMM: TepBooOpasHas W  MHTETpan; IOHMMAaTh
reOMETPHYECKHI ¥ (PU3UYECKUN CMBICI HHTErpasa.

Haxonute nnepoobpasHbie 371eMeHTapHBIX (OYHKIUI; BEIYUCIATD HHTETPAI 110
bopmyne Herorona—JleiOuua.

PemaTs nmpukiaazHele 3a7a4yd, B TOM YHUCIE COLMATbHO-IKOHOMUYECKOTO U
(pru3MUEeCcKOro Xxapakrepa, CpeJicCTBAMI MaTeMaTH4eCKOTo aHaJIH3a.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOT'O MPOUHECCA

ORASATEJIGHBIE VUERHKAIE MATEPUWA TRT JITY VURHIAKC A
1. Maremaruka: anredpa 4 Hauana MaTeMaTH4eCKOro aHaiu3a, reomerpus, 11
kinacc/ Mopakosud A.I'., Cmupnosa .M., Cemenos [1.B., OGiiecTBo ¢
orpaHMYeHHOM oTBeTcTBeHHOCTHIO « 1Ol MHEMO3UHA»

2. Anrebpa u Hauana aanusa. 10-11 kinacc. 3agaunuk - Mopakosud A.l'. u ap.

Marematuka. Anredpa. 10 kimace. YueOHuk. ba3zoBseiil u yriayOneHHbIN
ypoBeHb. 1-2 yacth - MopakoBuy, CeMeHOB
METOANWYECKHUE MATEPHAJIBI AJIs1 YUUTEJISA

1. JlaGoparopus A.I'. MopakoBuya

2. Anrebpa ¥ Hadaja MareMaTH4ecKkoro aHaiusa. baszosblil yposens. 10
kiacc. Meronudeckoe rocobue st yuurens ABrop(sl): Mopakosud AL, /
Cemenos I.B.

3. Aunrebpa u Hadaja MareMaTH4ecKkoro aHanusa. ba3oBsiil yposeHs. 10
kiacc. KourponsHsie pabots ABTOp(61): Mapnaxaesa E.JI.

4.  AnreOpa u Ha4yajla MaTeMaTUYeCKOro aHanu3a. bazoBelil ypoBeHs. 11
KJ1acc.

5. https://Ibz.ru/books/1016/11567/ MeTtonuueckoe ocobue asis yauTess
Astop(sl): Mopakosud A.I'. / Cemenos I1.B.

6.  https:/Ibz.ru/books/1016/15710/ AnreOpa u Hadasla MaTeMaTHIECKOTO
aHanu3a. ba3oBelif yporeHs. 11 knacc. KorTponsasie pabotel ABTOpP(BI):
IlypkoBa M.B.

HNUPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCBI
CETU UHTEPHET

1. https://work.vk.com/minacademy caiit AkagemMmun MuUHIpOCBEIEHHA
Poccuy;

2. http://school—collection.edu.ru/ «Eaunas konnekusa LIOPy;

3. Caiit I'K "TIpocBemienue";

4. OdunmansHbli caiiT rpynmnsl komnanuid uzparens YMK "Jlabopatopus A.
I'. Mopaxosuya";

5. OdunuanbHele MaTepUaIbl U JOKYMEHTBI TOCYAapCTBEHHOM NTOrOBON
aTTeCTalliy 3a KypC OCHOBHOT'O M CpeIHero ob1iero o0pasoBaHus;

6. Odunumanensii caiit @I'BY "®enepanpHbIil HHCTUTYT OLIEHKH KayecTBa
obpazoBanus". OdunmanbHble MaTepralibl 10 MOHUTOPUHTY Ka4eCTBa I10
pa3nuYHBIM YPOBHSIM 00pa30oBaHus, HAlMOHAIBHBIM U MEXIYHapOIHBIM
HCCIIeIOBaHUSIM, BCEPOCCHICKUM MPOBEPOUHBIM padoTaM IO pa3iIuYHbIM
yueOHBIM IIpeIMEeTaM OCHOBHOTO U CpeiHero ol1iero o0pazoBaHus. ‘

7. http://window.edu.ru/ undopmaimonHas cucrtema «EquHOoe OKHO J0CTyIa
K 00pa3zoBaTebHBIM pecypcamy»;

8. http://www.edu.ru/about/ ®enepanbHblit nopran «Poccuiickoe
oOpa3oBaHue»;

9. www.school.edu.ru Poccuiickuii o0meobpasosaTeabHbIH TOPTAT;




10.
11.
12,

13.
14.

15.

16.

I'Z.
18.

19,

20.

215

http:/fcior.edu.ru/ DenepanpHbIi LEHTP UHPOPMALMOHHBIX
o0pazoBaTeNbHBIX PECYpPCOB;

http://www.ege.edu.ru nmopran uHGOPMALIMOHHON MOANEPKKH €IUHOTO
TOCYIAPCTREHHOID AKAMEHA!

Caiit 6perga "BUHOM. Jlaboparopus 3HaHui";

Caiit MHCcTUTYTa CTpaTEeruy pa3BUTUA 00pa3oBaHus,

https://sochisirius.ru/ CUPUYC — obpas3oBaTeNbHBIN LEHTP IS
IIKOJIFHHUKOB, TIeIaroros, poauTeneii. Buaeonekiyy, KOHCIIEKTEI,
o0s3aTeNIbHbIe U TONOJHUTEIbHBIE YIIPAXKHEHHUS 110 TEOMETPHH,
KOMOMHATOpUKE, INHTBUCTUKE, (pr3uKe, UH(HOPMATHKE.
https://edu.sirius.online/ «Cupuyc OHnaiiH» — 00111eI0CTYITHBIE KyPCBI 110
IIPUOPUTETHBIM HAIPABICHUSIMHU Hay4YHO-TEXHOJOTH4ECKOro pa3putus P®@;
Mansiéi Mexmatr MI'Y. OdunanbHelif caiiT, Ha KOTOPOM IIpeJICTaBIeHa
UH(OPMALIHS O JeITETBHOCTH MAJIOT0 MEXMaTa, aKTyallbHOE OOBSABIEHHUE O
MIPEACTOSIIUX JEKLIUAX U 3aHATUSIX, MHOI'O MaTepUalloB U3 OIbITa
neATeNIbHOCTH Masioro Mmexmara, PDF-daiinsl nexkropus i yqamuxcs 9-
11-x knaccoB u ap.;

CaiiT 0 MmaTeMaTHKe U MaTeMartuke. OnuMnuaaHas MaTeMaTHKa. ;
[IIxona-npecc. OduimanbHbIi CalT CIEUATU3UPOBAHHBIX U3/IaHUN:
"MaremaTuka B mkoie", "MareMaTiKa J1Jid IIKOJIRHUKOB", "MaremaTuka B
npopunsHo# 1mkone ®PAKTAI".;

Marematuyeckoe o0pa3zoBaHue: 00LIENOCTyIHAs IEKTPOHHAS
OubnnoTeKa; ;
GeoGebra. ObuuuanbHbIi caiT GecrIaTHON MporpaMMbl THHAMHUYECKON
MmateMaTuku GeoGebra;

[epconanbHblii caiit Anekcannpa Brnagumuposuyda Illeskuna. O pemennn
TEKCTOBBIX 3a1a4, EI'D u MHOroe apyroe;

Caiit A. Jlapuna. PenetTutopckuii caidT 1o NOATOTOBKE K HTOTOBOM
aTTecTaluy,

CalfT TBOpUeCKOH I'pynIbl IpenoaaBaTesieli MAaTeMaTHKH U METOAMKH
npernogaBanus MareMatuku B mxone ACOY.




