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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaqbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEeIHEro oOmero odpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTEMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAICHHUE
KJIFOYEBBIMM KOMIIETEHLUSAMH, COCTABISIOIIMMU OCHOBY Ul CaMOpPa3BUTHS U HEIPEPHIBHOIO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEILHOTO PAa3BUTHUS
JUYHOCTH 00YYarOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaJIM3a» SIBISETCS OJHUM W3 Hamboiee
3HaYUMBIX B MPOTrpamMMe CTapIliel MIKOJbI, MMOCKOJbKY, C OJIHOM CTOPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4EHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHUE Y4YalluXCcs Ha YpPOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHUS, HCTOPUH, CIIOBECHOCTH.
B pamMkax 1aHHOrO Kypca y4yauiuecs: OBJIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN HAyKH,
KoTopasi GopMyJIUpYyeT CBOU JOCTUKEHHUS B MaTeMaTU4YecKoil popme.

Kypc anrebpbl 1 Hayasn MaTeMaTUYECKOTO aHAllM3a 3aKJIabIBA€T OCHOBY JJISl YCIEIIHOTO
OBJIAJICHUS 3aKOHaMM (U3MKH, XUMHH, OHUOJIOTUH, TIOHUMAaHHUS OCHOBHBIX TEHJEHUUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IIHU(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh UX B MOBCEJHEBHOW XU3HU. B TOXKE
BpeMsl OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MATEMAaTUYECKUMHU KOHCTPYKIMSIMHU
pa3BUBAaeT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKICHMUS,
UCIIONIb30BaTh 0000IleHne W KOHKpETH3aluio, abcTparupoBaHME M aHAJIOTHIO, (OpMHUpPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIIeHHE. B Xo/e n3ydenust anreOpbl 1 Hadajl MaTeMaTUYeCcKOro
aHajn3a B CTapLIEd NIKOJIE yYalllMecs MOJy4YaroT HOBBIM OMNBIT PEIIECHUs NMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS ~MaTeMaTUYeCKUX MOJENed  pealbHbIX CHUTyallUd U
WHTEpPIpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHl B NpUpOJIe, HayKe U B HMCKYCCTBE, C BbLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIA peanusyercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOIUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk ©W 4epe3 crneuupuky ydeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, MPOAOKUTEIbHOM KOHLEHTPAlMM BHUMAHMSI M  OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIM3a» BKIIIOYAET CIIeTyIOIne
coJlep)KaTeNbHO-METOANYECKHe JUHUM: «Uucna U BelUUCHCHUS», «DyHKuMM U rpaduxm,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHOBHBIE conep)kKaTeIbHO-METOINYECKHE JUHUM W3Y4aroTCsl Ha MPOTSHKEHUHM ABYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO MOMOJHSIS JIpYT Apyra M IOCTENEHHO HaChIIAsCh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTHUBHBIM, IIOCKOJBKY
oObenuHseT B ce0e coiepKaHUE HECKOJIbKMX MaTeMaTUYeCKUX JMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTeMaTHUYECKHI aHaIn3, Teopust MHOXKeCTB U Jp. [o Mepe Toro kak yyamuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYEeCKYI0 MOJENb pealbHOMN
CUTyalliu, NMPUMEHITh 3HAHUs, MOJyYeHHBIE B Kypce «AnreOpa W Hayalla MaTeMaTHYECKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpMYIHMpOBAHHOW MaTeMaTHYeCKOM 3ajqadd, a
3aT€M UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ynbTar.



CopepxarenpHO-MeTONMYECKAss  JMHHA  «Yuena M BBIUKCICHMS»  3aBEpLIACT
(dopMHpOBaHHUE HABBIKOB HCIIOJIIb30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkone ocoboe BHUMaHUE yaenseTcs (GOpMUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIFHBIX HABBIKOB, BKJIIOYAIONINX B CE0S MCHOJIB30BAHWE PA3JIMYHBIX (OPM 3alUCH
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpalUOHAIBHO BBIIOJHATH JEHCTBUSA C HHUMH, Je1aTb
OPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromecs TMOJy4arOT HAaBBIKA MPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YHMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
MCIIOJIb30BAaHUSl MATEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIIOBBIX BBIPAKEHUH.

JIluHusa «YpaBHEHMsI M HEPAaBEHCTBAa» PEaIM3yeTcsl Ha MPOTSHKEHUM BCEro oOydeHMs B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM paslerne IporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7au. OOyyaroImuecs OBIaeBalOT pa3IMUYHbIMU METO/IaMU PEIIECHUS LETbIX,
paLMOHATIBHBIX, UPPALIHOHAIBHBIX, TIOKA3aTEIbHBIX, JOTapU(PMUUECKIX U TPUTOHOMETPHUECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucTeM. [lorydeHHbIE yMEHHS UCIOJIB3YIOTCS IPU UCCIEAOBAHUN
(GYHKIMI C NOMOIIbIO IPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/7ad M 3aJad Ha HaX0XJEHue
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUuU. J[aHHAs coleprkaTeiabHas JIMHUS BKJIIOYAET B
cebs1 Taxke (QOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHUs
LENbIX, PAlOHAIbHBIX, HPPALUOHAIBHBIX WU TPUTOHOMETPUUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPQXEHUM, coJepKaluX creneHu u jorapudmsl. brnarogaps usyueHuro anreOpanueckoro
MarepHaja MpoUCXOIUT JallbHEeiIee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYXICHUH, PaOOTBl C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxaTenpHO-MeToanYecKast TUHUS «DYHKIUU U TpaQuUKU» TECHO NEpPEeIUIeTaeTCs C
JpPYTMMH JIMHUSMH Kypca, IIOCKOJIbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudMuUeckol u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpaUKOB, MCIOJIb30BaHME (QYHKUIUN s
pelieHns 3ajad U3 APYrux y4eOHbIX MPEeIMETOB M pealbHOM KM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu sTom Gosbiioe
BHUMaHue yjensercss (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJiaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM  BEJTMYMHAMM, HCCIIEJOBAaTh MOJIY4YEeHHble (YHKIUH, CTPOMTb HX TIpaduKH.
Marepuan 3TOM COAEpPKATEIBPHOM JIMHUM HALEIeH Ha pPAa3sBUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJy BEJIMYMHAMM B pazauuHod  (opme:
aHAJTMTUYECKOM, Trpadudeckoil W cioBecHOHM. Ero wu3ydeHne crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nnHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJaroummcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTh UCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMHA, ONPENEATh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@Aau GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUASA OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMAaTHYECKUX MOJENIEH pPEAIbHBIX CHUTyalluld, HaXOXIACHUS
HAaWIy4llero peHIeHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHYECKHX, 3a/jayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHUH DPACHO3HABATH
MPOSIBIIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromiuecs y3HaIOT O
BBIIAIOIIUXCSl pE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HayKH, M HX
aBTOpax.

CopnepxaTenpHO-METOANYECKAs TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCANbHBIA A3BIK, 00BETUHSIOMNI



BCE pas3fielbl MaTeMaTUKU M €€ MPWIOKEHWH, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCHUIUIMHBL B eauHoe 1ienoe. I1o3ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY THOHUMATH
TEOPETUKO-MHO)KECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMAaTUKU M HCIHOJIb30BAaTh €ro JJis
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTUYECKOr0 aHajIM3a» INPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIEN C IOMOIIbIO anmnapaTa ainreopsl U
MaTeMaTHYECKOTr0 aHalIW3a W WHTEPHpETallid TOJTYYEHHBIX pe3yabTaToB. Takue 3agaHus
BIUIETEHBl B KAaXAbI M3 pa3lesioB IPOrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca IIHPOKO
UCTIONB3YETCS ISl PeLIeHHs MPUKIaTHBIX 3a1a4. [Ipu pemennn peanbHbIX MPaKTHYeCKUX 33134
yyaliydecss  pa3BUBAlOT  HAOJIIOAATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IMPOOJIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ad OpraHus3yercs B
IpolLecce U3y4eHs BceX TeM Kypca «Auredpa 1 Haualla MaTeMaTHYECKOTO aHAIIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MJIaHe Ha U3y4eHHe Kypca anredphbl 1 Hayal MaTeMaTHYeCKOro aHalln3a Ha 6a30BOM
ypoOBHE OoTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a jiBa
roja o0yuenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yucia ¥ BbIYMCICHHSA

Pannonanehele uncia. OOBIKHOBEHHbIE U JECSATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue ApoOu. ApupmMeruyeckue oOmnepaluud € PalMOHAJIBHBIMM  YHCIIaMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLEHTOB MJs pELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIIECH 3HAHUN U pealbHOW KU3HMU.

JleiicTBuTenpHble yKcha. PanyoHanbHBIE W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM mnokasareneM. CrangapTHas ¢opma 3amucy JACHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JEHCTBUTENbHBIX 4YHCEN I  pEelIeHUs
MPAKTUYECKHX 3aJa4 U NPECTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmeTndecKkuMu
KOPHSIMH HaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHUs M HEPABEHCTBA

ToxxaecTBa 1 TOXKIECTBEHHbIE PeoOpa30BaHUSI.

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
bopMyIIBL.

VYpaBHeHHe, KopeHb YypaBHEHHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
HMHTEPBAJIOB.

Pemienue nensix U ApoOHO-PAIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM.

[IpumeHeHre ypaBHEHHI M HEPaBEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3ajad M 3ajad u3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DOyHKIUM 4 rpadpuKu

Oynk1us, crocoosl 3ananus Gynkun. I'padux Gyaxmnun. Bzanmuo oOpatHblie GyHKINU.



OO6nacth onpeeeHns 1 MHOXKECTBO 3HaueHud ¢pyHkumu. Hymu ¢ynkiuu. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

Crenennass QyHKUMS C HATypaJbHBIM M LEJNbIM IOKazareiaeMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETECHU.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YHUCJIOBOI'O apryMEHTA.

Hayana maTemMaTHueckoro aHajamsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUSl  IOCTENOBATEIBHOCTEH.  MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckass U TreoMeTpUUYecKass mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH reoOMeTpUYECKON MPOrpeccuu.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrosb30BaHuE MPOrpeccuu Ul PELICHMS PEaIbHBIX 3aaad
MPUKJIIAJHOTO XapakKTepa.

MHuoxecTBa M JIOTHKA

MHuoxecTBO, onepanuu Haja MHOxecTBamH. /luarpammsl OJitniepa—Benna. I[Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisl OIMCaHUs PEallbHBIX IIPOLIECCOB M SIBIICHHUM, IIPH
pellIeHnH 3aa4 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTENIEHHU.

Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIIbHBIM IIOKA3aTEeIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PemieHue NpuKiIaaHbIX 3a1ad C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3a]a4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHON JKU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKIHH.
Makcumymbl 1 MUHUMYMbI GyHKIMH. HanOonbliee u HavMeHblee 3HaueHHWE (YHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

[Toka3zarenbHas u norapudpmMuueckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKUIUN Ui UCCIEAOBAHHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTreMaTH4ecKOro aHaju3a

HenpepriBable GpyHKIME. MeTOT MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHONW CYMMBI,
POM3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumMeHeHne MPOU3BOIHON K UCCIIEAOBAHUIO (PYHKIIMHA HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAMMEHbBIIET0 3HaUYeHNUs (DYHKIIMU Ha OTpE3Ke.



[IpumeHeHre NPOU3BOAHON MAJIi HAXOXACHHUS HAWIYYIIETO pEUIeHHs B MPHUKIaJHBIX
3aaydax, AJIs ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKoMm.

[TepBooOpaznas. Tabnuia mepBooOOPa3HBIX.

Wuterpan, ero reoMeTpuyeckuii M (QU3MUECKUil cMbIci. Bblumcienue uHTETpana 1o
dbopmysne Hetorona—JleliOnuna.

INJIAHUPYEMBIE PE3YJIbTATbBI
OcBoenune y4yeOHOro mpenmera «MaTeMaTHKa» IOJDKHO OOecreuyuBaTh JOCTHIKEHHE Ha
yYpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepPU3YIOTCA:

I'paxxiaHCKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMU O0ydYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOIIECTBA, MPEICTaBIEHUEM O MaTeMaTUYeCKHX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAYCHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUICKON IpayKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUAM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHO)KEHUH B JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcGOpPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYasg JCTETHMKY  MAaTeMaTH4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3jIudHbIX BHJIOB UCKYCCTBA.

Pu3n4eCcKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mo0poBoe mHTaHME, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, PErylisgpHas (uanyeckas
AKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
cdepam mpoecCHOHATBHON JIeATEbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKOW HAITPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPHI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  MpoOJieM; OpUEHTaluel Ha  NpUMEHEHHEe



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKON JIEATEbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHUS LMBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOM KyJIbTypOoWl KaK CpPEICTBOM I1O3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISTH TMPOEKTHYIO U HUCCIEAOBATEIbCKYIO JI€ATEeIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKa
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCneusmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsMUSHbIMU
oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBISITH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TMOHATHUSIMH; (HPOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPIUTCIIBHBIC H
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenyaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTyMEHTAIMIO, TPHBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

e BBIOMpaTh CrocoO perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

bazoBble nccneoBaTebCKue ICHCTBHUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MpOBeEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanmeii:



BBISBIISITH NePUIIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJIsi OTBETa Ha BONPOC U
JUISl peLLIeHUs 3a1a4H;

BEIOMpaTh HMHQPOPMAIMIO W3 WCTOYHUKOB Pa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPE/ICTABIICHHS,;

CTPYKTYpUPOBaTh HMH(OPMAIMIO, TMPEACTaBIATh €€ B pa3iuyHbiX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMM MO CaMOCTOSITENIBHO C(hOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBIE OCliCMEUs, 00ecneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 33]aBaTh BOIIPOCHI I10 CYIIECTBY 00CYXKIaeMON TEMBbI, TPOOIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELICHUs;
COIIOCTABJIATh CBOM CYXKJIEHHsS C CYXKICHHAMHM JPYIMX YYaCTHUKOB JIHAJIOTaA,
oOHapyKUBaTh pa3INyuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHU;

IIPEACTABIIATh PE3YJIbTATHl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHHUsI, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajqad Mpe3CHTAlUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/Ja4, NPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapMUBAThCS, OOCYXKJaTh IpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 001U
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:

COCTABIIATH IIJIaH, AJTOPUTM pELICHMs 3aJaud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pelIeHul ¢ y4€TOM HOBOM MH(pOPMAaLIUH.

CaMOKOHTpOIIB:

BIIQJICTh HABBIKAMH TI03HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEHUCTBUI M MBICIUTENBHBIX TMPOLIECCOB, WX PE3YNbTAaTOB; BJIANETh CIOCOOAMH
CaMOTIPOBEPKH, CAaMOKOHTPOJIS TIpOIlecca M pe3ysibTaTa PEIIeHUs MaTeMaTHYecKOn
3a/1a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4l, BHOCUTH
KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX, HAHJECHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;



® OICHUBaTh COOTBETCTBHE pe3yJlbTaTa IEIH W YCIOBUSAM, OOBSCHATH MPUUYUHBI
JOCTYIKEHUSI WM HEIOCTIKEHUS PEe3yJbTAaTOB JEATCIbHOCTH, HAXOIWTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOro Kypca «Anredpa ¥ Hadajza MaTeMaTHYECKOTO aHaJIN3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JTOCTHIKEHUE CIEIYIOIINX MPEeIMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB:

10 KUIIACC

Yuciia 1 BBIYUCJICHUSA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs M
JecATUYHas ApoOb, IPOLICHTHI.

BemonHATe apudMeTHyecKne Onepaluyd C pPAUOHAIBHBIMA M JI€HCTBUTEILHBIMU
YHCIIaMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUila OKPYIJIEHMsS, [JeNaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCICHUH.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IEJBIM TOKa3aTeleM; cTaHAapTHas (Gopma 3ammucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; MCIIOJIb30BaTh MOAXOASILYI0 (hopMy
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHHYC ¥ TaHITE€HC IIPOU3BOJIBHOTO  YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI 1 HepaBeHCTBA

OnepupoBaTb NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LIETBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALMOHAIbHBIX YPaBHEHUIN 1 HEPABEHCTB.

[TpyuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELICHHMS MaTeMaTUYEeCKUX 3a/1ad U 3a4ad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

MogenupoBaTh peajbHblE CUTYallUM Ha s3bIKe anreOpbl, COCTaBIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJayM, HCCIEI0BaThb IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TpaPUKH

OnepupoBaTh MOHATUAMU: (PYHKLUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 007aCTh OINpeIeIeHUs
Y MHOYKECTBO 3HaU€HUHN QyHKIMH, TpaduK QYHKIINU, B3AUMHO 00paTHbIe QyHKIUU.

OnepupoBaTh MOHATUAMH: YETHOCTb W HEYETHOCTh (PYHKIMM, HYIH (YHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky GyHKIMHA U1 pELIeHns] ypaBHEHUH.

Ctpouth W yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaJAPATUUHON (QYHKIIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonp3oBarh rpaduku GYHKIHUN 1T UCCIIEIOBAHUS TMPOIECCOB M 3aBUCUMOCTEH TpH
peLIeHUH 3aJad U3 JAPYruX y4yeOHBIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXaTh (opMyIamMu
3aBHCUMOCTH MEKy BETUYUHAMHU.

Havana mareMaTH4eCKOro aHaJImu3a

OnepupoBaTh MOHATHUSMH: TOCJIEI0BATEILHOCTb, apUpMeTHUecKas U TeoMeTpuyecKas
IIPOrPECCUH.

OnepupoBaTh MOHATHUAMU: OECKOHEYHO YOBIBAIOIAs T€OMETPUYECKas MPOTPeccrs, CyMMa
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.

3agaBaTh OCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.



Hcnonp30BaTh CBOWMCTBA MOCIEIOBATENBLHOCTEH M MPOTPECCHI JIsl PELICHHS PEabHbIX
3a/1a4 MPUKJIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

OHGpI/IpOBaTb IMOHATHUAMMN: MHOKCCTBO, OIICpalli Hal MHOXKXCCTBAMMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart Jjsi OMUCaHUs peallbHbIX MPOIECCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUSMU: ONIpeETICHUE, TEOpEMa, CIIEACTBHE, J0KAa3aTeIbCTBO.

11 KUIIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh NOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; MHCIIONb30BaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHHE YUCIIa HA IPOCThIE MHOXKUTENN JJIs PELIEHUS 3aau.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(pM YKcIa, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJIsi IpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
NOHATHAMM:  II0KAa3aTEIbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
[I0KAa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BeinonuaTe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mmbl; ONEPUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpPaBHEHME W HEPAaBEHCTBO; peUlaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTelnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS PAaKTUYECKUX 3a/1ay.

Haxoauts pemeHust NpocTelnX CUCTEM M COBOKYITHOCTEH palliOHAJIBHBIX YPaBHEHUHN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallUM Ha s3bIKe anreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIETH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MNOHATUSAMH: IepUoAnYecKas (GYHKLIUSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYyeHUs (YHKIUU Ha
POMEXKYTKE; UCIIOIb30BaTh UX JJIsl UCCIIE0BaHUS (QYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  NOHATUSMM:  TpadUKH  TOKA3aTeNbHOM,  Jorapupmuueckod
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIb30BATh
JUISl peIlIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX JUISl PEILIEHUs] CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnonb3oBate Tpapuku (YHKUIUH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUIUINH.

Havana maTeMaTH4eCKOro aHaJImu3a

OnepupoBaTh  MOHATHSIMHM:  HENpepbIBHAsS  (QYHKIMS;  NPOU3BOAHAs  (YHKIUY;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM I pelIeHHs 3a1a4.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIHA.

Hcnonp30BaTh MPOU3BOAHYIO ISl UCCleoBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJEHUS HAWIYYILEro PEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMHMYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has U MHTErpai; MOHUMAThb NEOMETPUYECKMH U
(¢u3uUecKuii CMbICT HHTETpaa.



Haxoauths mepBooOpa3Hble 3JeMEHTApHBIX (DYHKIIUI; BBIYUCIATH HHTErpal mo (Gopmyie
Hrrorona—Jleitbuuma.

Pemrate npuKiIagHble 3a1a4M, B TOM YHCIIE COLMAIbHO-3KOHOMHUYECKOTO U (DU3HYECKOTIO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHaIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
TemaTuueckue KoanuectBo| OCHOBHBIE BU/BI IEATEIbHOCTH 00YUAKOIIUXCS € y4€TOM HANPABJICHU DJIeKTPOHHbIE
0J1I0KH, TEMBI 4acoB padoueii mporpaMMbl BOCTIUTAHUS (undgposbie)
o0pa3oBaTte/ibHbIE
pecypchbl
MmuoxecTBa Hcnonp3oBaTh TEOPETUKOMHOKECTBEHHBIN ammapaT JUIsl OIMCAHUS X0Aa PEeIeHHs
PalMOHAIBHBIX U MaTeMaTH4YeCcKUX 3aj]a4, a TAaK)Ke pealbHbIX IIPOIIECCOB U SABJIECHUMH, IPU PEILICHUH 3a/1a4 U3
JENCTBUTETBHBIX Ipyrux y4eOHbIX mpeameroB. OnepupoBaTh MOHATHUSIMU: PALMOHAIBHOE YUCIIO,
— JIEHCTBUTETHLHOE YHCII0, OOBIKHOBEHHAS IPOOb, AECITUIHAS JPOOb, IPOIICHTEHI.
PaLHOHATHHELS BrimonHsTh apm(bMé'aneCKne ofiepalyy ¢ palluoOHAIBHBIMU U JeHCTBUTEIbHBIMU
14 YHCcIaMu; TPUOTIKEHHBIC BBIYUCIICHUS, UCTIONB3YS MpaBuiia OKpyrieHus. Jlenarb
YPaBHCHHA 1 NPUKUIKY U OLICHKY pe3yibTaTa BblunciieHui. OneprpoBaTh HOHATHAMU: TOXIECTBO,
HCpaBCHCTBA ypaBHEHHUE, HEPaBEHCTBO; 1IeJI0€ U PallMOHATIFHOE YpaBHEHNE, HEpPaBEHCTBO. BhIMONHATE
npeoOpa3oBaHus LENbIX U pallHOHATBHBIX BBIpaXXeHUH. PenraTh OCHOBHBIE THIIBI LIEJTBIX
UppaLrOHANbHBIX YPAaBHEHUN U HEPAaBEHCTB. [IpMMeHATh palnoHanbHbIe YPaBHEHHUS U
HEpaBEHCTBA ISl PELLIEHUSI MAaTEeMaTHUECKUX 3a7a4 U 3a7a4 U3 Pa3IMuHbIX o0aacTei
HayKH ¥ peaIbHOM KU3HU
OyHKIMY U OnepupoBath MOHATUSAME: (DYHKIIHS, CIIOCOOBI 3aJJaHusT QYHKIMH, B3aUMHO 00OpaTHBIE
rpaduku. CTeneHn ¢GyHKIMH, 00J1aCTh ONPEACICHHUS U MHOXECTBO 3HAYCHUH (QYHKINHU, TpapuK (YHKIIUH;
C 1EJIbIM YETHOCTh M HEUETHOCTh (DYHKLUH, HYIH (HYHKLUH, IPOMEXYTKH 3HAKOIOCTOSHCTBA.
HOKA3aTeneM 6 BrimonHsaTh npeodpazoBaHus CTereHeli © LENbIM ToKasaTene. Hcnons3oBath
CTaHJapTHYIO GOpMy 3alucH ASUCTBUTENBbHOTO Yncia. DopMynupoBaTh U
WJTIOCTPUPOBATh rpa)MuecKy CBOICTBA cTeNeHHOH (yHKIUH. BripaskaTs hopmynamu
3aBHCUMOCTH MEXIY BeJTMUMHAMU. Vcroap30BaTh HU(POBBIE pECYPChI AJIS IOCTPOCHHUS
rpadukoB QYHKIIMHM U U3yUSHHS UX CBOWCTB
ApudmernyecKkuit DopMyITUpPOBaTh, 3aUCHIBATH B CHMBOJIMYECKOH (popMe 1 MILTIOCTPUPOBATh PUMEPaMH
KOpEHb N—oi CBOIiCTBa KOPHS N-0i1 cTeneHu. BoIMOTHATE MpeobpazoBaHus HPPAMOHAIHHBIX
CTEIECHU. 18 BBIp@XeHHA. PermaTe OCHOBHBIE THITHI HPPAIIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.
HpparmonansHbie [IpuMeHATE A pelIeHNs PasInYHbIX 3a/1a4 HPpallMOHATIbHBIE YPABHEHHUS U HEPABEHCTBA.
YpPaBHEHHS U Crpouts, untath rpaduk KOpHs N-oii cteneHu. Mcnons3oBats udpoBbie pecypesl 1Uis
HEpaBEHCTBA nocTpoeHus rpaduKoB GyHKIMN 1 U3yYSHHS UX CBONCTB
DopMyIIbI OnepupoBaTh NOHATUSAMU: CHHYC, KOCHHYC M TAHI'€HC IIPOM3BOJIEHOTO yIJIa.
TPUTOHOMETPUU. 22 Hcnonb30BaTh 3aluch MPOU3BOJIBHOTO yTiia yepe3 00paTHbIE TPUTOHOMETPUIECKUE

Tpuronomerpuuec

¢GyHKIUH. BRIMOMHATE TpeoOpa3oBaHus TPUTOHOMETPUICCKHX BBIpaKeHH. PemaTh




KHE YPaBHEHUs

OCHOBHBIC TUIIBI TPUTOHOMETPHUICCKUX ypaBHeHI/Iﬁ

ITocienoBaTeapHOC
TH U TIPOTPECCUH

OnepupoBaTh NOHATUSAMU: MTOCIIEI0BATCIBLHOCTD, apU(PMETHUYCCKAs K TeOMETpUICCKas
Mporpeccun; 0ECKOHEYHO YOBIBAIOIAsl TEOMETPUYUECKAs! IPOTrpeccusi, CyMMa OECKOHEYHO
yOBIBaIOIIe TeOMeTpUIECKON POTPECCHH. 3a7aBaTh IMOCIEA0BATEIBHOCTH PA3THIHBIMU

5} cnocobamu. [IpuMeHsaTs GOpMyITy CIOKHBIX IPOLIEHTOB JUIS PELICHUS 3a/1a4 U3 pealbHON

MMPAKTUKHN (C HCIIOJIBb30BaHUEM KaJ'H:.KynSITOpa). Hcnonns30BaTh CBOMCTBA
IMOCJICA0OBATEIIBHOCTEU U IPOTPECCHUU JIA PCIICHUA PEAJIBHBIX 3aaa4 ITPUKIIaHOIO
XapakTepa

[ToBTOpEHHE,

0000meHme, 3 [IpuMeHATs OCHOBHBIE TIOHATHS Kypca anreOphl M Hayajl MaTeMaTHIeCKOTO aHaIm3a It

CUCTCMaTHU3alusa peI€Hus 3aaa4 U3 p€aJIbHOM XXU3HU U APYTUX IKOJbHBIX JUCIHUIUINH

3HAHUM

OBUIEE

KOJIMYECTBO 68

YACOBIIO

I[TPOTPAMME




11 KJIACC

TemaTuuecKkue KoaunuecTBo OCHOBHBIE BUIBI ISATEILHOCTH O0YYAIOIIMXCS C YIETOM HalpaBlieHUH paboueit DJIeKTPOHHbBbIE

0JIOKH, TEeMBbI JacoB [IPOrpaMMbl BOCIIMTAHUS (uudposeie)
oOpa3oBaTe/ibHbIE
pecypcsl

Crenens ¢ 12 ®dopMyTUpOBaTh, 3aMUCHIBATH B CAMBOJIUYECKON (POPME U WILTIOCTPUPOBATH IPUMEPAMU

PalMOHAILHBIM cBoiicTBa crenieHd. [IpuMeHSITh CBOMCTBA CTENICHHU IS TTPEOOpa30BaHUS BRIPAYKCHHIA.

[MOKa3aTelICM. DopMyTHpPOBaATh U WILTIOCTPUPOBATH TpadUUecKn CBOMCTBA TOKA3aTeFHON (DyHKITHH.

[MokazaTensHas Pemrats 0OCHOBHBIE TUIIBI MOKA3ATENbHBIX YPABHEHU U HEPABEHCTB. Fcnoyib30BaTh

byHKITH. (poBbIE pecypehl ATl IOCTPOSHHUS rpadMKOB (PyHKIHMM U N3ydEeHHUs UX CBOMCTB

IToka3aTennHEIC

YpPaBHEHUS U

HEpPaBEHCTBA

Jlorapupmuueckas 12 DopMyTHpOBaTh, 3aMACHIBATE B CAMBOIUYECKOH (JOpME U WILTIOCTPHUPOBATH IPUMEPAMU

GyHKIMS. cBOiicTBa JorapumMa. BrImomHATh mpeoOpa3oBaHus BRIPAXKECHUH, COACPIKAIIIX

Jlorapudmudecku sorapumMbl. PDopMyITUPOBATH U WILIFOCTPUPOBATH rpauecKy CBOWCTBA

€ ypaBHEHNUS 1 norapudmMudeckor GyHKIHH. Penrate OCHOBHBIE THITHI TOTapU(QMHUIECKUX ypaBHeHHfI u

HepaBeHCTBA HepaBeHCTB. Vcmonp30BaTh UPPOBIE PeCypChl TSt TOCTPOSHUS TPapUKOB PYHKIIUH U

M3YyYEHUS MX CBOMCTB. 3HAKOMUTHCS C UCTOPHEN Pa3BUTHS MaTEMAaTHKH

Tpuronomerpude 9
cKue QyHKIUH U

UX rpadukKu.
Tpuronomerpuye

CKHe

HEpaBEeHCTBA
ITponsBogHas. 24
IIpumeHeHne
IIPOU3BOJHOM

WuTerpan u ero 9
NPUMEHEHHS

OnepupoBath NOHATHEM Tiepuoudeckas QyHkus. CTpOUTh, aHATU3UPOBAThH, CPABHUBATH
rpadMKl TPUTOHOMETPHUUECKUX QYHKIHMA. DOopMyIHpOBaTh U WILTFOCTPUPOBATD
rpaduuecKy CBOMCTBA TPUTOHOMETPUUECKUX (YHKUUH. PemaTs npocreiimue
TPUTOHOMETPUYECKUE HEpaBeHCTBA. Mcnoabp30BaTh rpaduKu IS PELICHUS
TPUTOHOMETPUYECKUX HepaBeHCTB. VIcTonb30BaTh MUPPOBEIE PeCypChl ATl TOCTPOCHUS
rpa¢ukoB GYHKUIMH U U3yUCHUS UX CBOICTB

OnepupoBaTh NOHATUSAMU: HETIPEPHIBHAS (DYHKINS; TIPOU3BOIHAS (HYHKIIHH.
Hcnonp30BaTh reOMeTPHUYSCKUEN M (PU3MUECKUN CMBICI IPOM3BOIHOM [Isl PEIICHUS 3a/1a4.
Haxonute mpou3BOIHEIE 2JIEMEHTAPHBIX (DYHKITUH, BEIYUCIISTH TPOU3BOIHBIE CYMMBI,
MPOU3BEJICHUS, YaCTHOTO PyHKIMH. MCIIOIb30BaTh MPOU3BOIHYIO ISl HCCIIECIOBAHHS
(YHKIIMH HA MOHOTOHHOCTh ¥ SKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K
MOCTPOSHUIO TpaduKkoB. [IpUMEHSTh TPOU3BOAHYIO /ISl HAXOXKIACHHUS HAKUTYYIIETO
pELICHUS B IPUKJIIAIHBIX, B TOM YHCJIE COLUAIbHO-ODKOHOMHUYECKHUX, 3aa4ax.
3HAKOMUTBCS C UCTOPUEH pa3BUTHUS MATEMAaTHUECKOTO aHAN3a

OnepupoBath NOHATUSMU: IEPBOOOpa3Hast, uHTerpain. Haxoauts nepBooOpa3Hbie
3JIEMEHTApHBIX (YHKIIMI; BEIYUCIIATH HHTErpai 1o ¢popmyse Herorona—JleiOnuIa.




3HAKOMUTHLCS C HCTOpI/IefI Pa3BUTUA MATCMATHYCCKOT'O aHaIn3a

CucreMnl 12 OnepupoBaTh NOHATUSIMU: CHCTEMA JIMHEHHBIX ypaBHEHM U e€ pemieHune. Mcmons3oBaTh

ypaBHEHHUI CUCTEMY JIMHEIHBIX YpaBHEHUH JUIsl pellIeHus IpakTUYecKuX 3aaad. HaxoauTs pemenus
MPOCTEUIINX CUCTEM U COBOKYIHOCTEH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
Ucnons3oBats rpaduku GpyHKIHI 118 pereHus: ypaBHeHHA. MoenTnpoBaTh peanbHbIe
CUTYyalllH Ha SI3bIKE aNreOpbl, COCTABISATH BHIPKEHHUS, YPaBHEHHS, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHIO 33]1a41, UCCIEA0BATh IOCTPOEHHbIE MOAEH C UCIIOIb30BaHUEM
arapara anreopsl

Harypanbubie n 6 OnepupoBaTh NOHATUSAMU: HATYpaJIbHOE YUCIIO, Len0e Yucio. Mcnonas30BaTh NpU3HAKU

IeJIbIe YUCIa JETUMOCTH LIEJBIX YHCE, Pa3JIOKEHUE YMCia HAa MPOCTHIC MHOKUTEIH 7Sl PELLICHUS
3aj1a4

IToBTOpEHME, 18 Pemmath nmpukiiagHbple 3a1a4d U3 pa3IMuHbIX 00JIACTEH HAYKU M PealIbHOM KU3HH C

0000111eHHE, MOMOIIIbIO OCHOBHBIX MOHATHH Kypca ajireOphl M Hayajl MaTeMaTHIYCeCKOTO aHaJIK3a.

CHCTEMATH3ALHUS Br16upaTh onTHManbHbIE CIIOCOOBI BEIYMCICHHN. VICTIONb30BaTh sl peleHns 3a1aq

SHAHMI ypaBHEHUS, HEPABEHCTBA U CHCTEMbI YpaBHEHUH, CBOMCTBa (DyHKINI 1 TpaduKOB

OBIIEE 102

KOJIMYECTBO

YACOB I10

[TPOTPAMME
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