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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamMma y4eOHOro Kypca «AnreOpa ¥ Hadana MaTeMaTHYeCKOrO aHaIH3a»
6a3oBoro ypoBHs ais oOydatomuxcsi 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOrO
TOCYJapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEeJHEro oOmero oOpa3oBaHUs, € y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHWH, MPEABIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, H
TPaAMIUA POCCHHCKOTO 00Opa3oBaHMs. Peanm3anus mporpaMMbl 0OecIlieUMBAacT OBJAJCHUE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M IIO3HABATEIHLHOTO PAa3BHUTHS
JMYHOCTU 00YYaIOIIUXCS.

HOEJX U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajla MaTeMaTH4YeCKOrO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HaYMMbIX B NPOrpaMMe CTapIlei IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOEecCIeYyHBaeT
MHCTPYMEHTAJbHYI0 0a3y i HM3Y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE YYalluxcs Ha YypOBHE,
HEOO0XOMMOM JJIsl OCBOEHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOro Kypca yyaliuecs OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (OpMyJIHPYET CBOU AOCTHKEHHS B MaTeMaTHIECKOH (hopme.

Kypc anreGpbl n Hauan MaTeMaTH4ecKOro aHAIN3a 3aKJIAAbIBAET OCHOBY JUIS YCIHEIIHOTO
OBJIQJICHUS 3aKOoHaMHM (U3UKH, XHMMUH, OWOJIOTMH, TIOHUMAHHSA OCHOBHBIX TEHJEHIMH
HSKOHOMMKH U OOIIECTBEHHOH JKU3HU, I03BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX HHU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh UX B MOBCEIHEBHOW kH3HHU. B TOXe
BpEeMs OBJIQJICHUE aOCTPAKTHBIMH W JIOTUMECKH CTPOTMMH MAaTEMaTHYECKUMHU KOHCTPYKIHSIMH
pa3sBUBaeT yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTh YTBEPIKIEHHUS,
UCIOJIb30BaTh O0OOIEHNE M KOHKPETH3aluio, aOCTparupoBaHUE M AaHAIOTUI0, (HOPMHUpYET
KpPEeaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B Xoae n3ydenus: anreOpsl U Hayall MaTeMaTUIeCKOTro
aHaJM3a B CTapIIei IIKOJIE yYalluecs MOJY4YaroT HOBBIH OMBIT PEHICHUS MPUKIATHBIX 3a/ad,
CaMOCTOSATEJIBHOTO ~ IIOCTPOEHUS ~ MaTeMaTHMYeCKMX MOJENeH pealbHbIX CHUTyauud u
UHTEpIpETallid  TOJYYEeHHBIX pEIIeHHH, 3HAKOMATCA C MpUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TpPUPOJe, HAYKE U B HCKYCCTBE, C BBLAAIONIUMHCS MaTEMaTHYECKUMHU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc obnamaer 3HaUMTENFHBIM BOCIHTATEILHBIM IMMOTEHIIHAIOM, KOTOPBIA pean3yercs
Kak yepe3 ydyeOHbII MaTepuall, cliocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHMS,
TaKk M 4Yepe3 cHenuduky YydeOHOW [eATeNbHOCTH, TpeOylole CcaMOCTOSTEeNbHOCTH,
AKKypaTHOCTH, TPOJODKUTENIHOW KOHIEHTpPAllMd BHHUMAHHUSL ¥ OTBETCTBEHHOCTH 32
MOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajaM MaTEeMAaTH4YECKOrO aHalu3a JIEKUT
JeSITebHOCTHBIM IPUHIIUI 00y4eHusI.

CrpykTypa Kypca «Anredpa 1 Hayala MaTeMaTHUECKOTO aHAJIN3a) BKIIIOYAET CIIEIYIOIINe
coJepKaTeIbHO-METOIMIeCKne JHHUU: «Yucrna W BhMUCICHUS», «DYyHKIUU U TpaduKm,
«YpaBHEHHUs U HepaBeHCTBa», «Haudana maremarnyeckoro aHanuza», «MHOXeCTBA U JIOTUKA».
Bce ocHOBHBIE cofepkKaTelbHO-METOJUYECKHUE JTMHUM HM3Y4yaroTcsl Ha MPOTSDKEHUHM JBYX JIeT
o0yuyeHHs B CTapuiei IIKOJe, eCTECTBEHHO MOMOJHSS JIPYyr Apyra U IOCTENEHHO HaCHIAsCh
HOBBIMH TeMaMH U pa3genamu. JIaHHBIH Kypc SBJISETCS WHTETPATHBHBIM, TOCKOJBKY
00beIuHsET B ce0e cofiep KaHue HECKOJIBKUX MaTeMaTUYECKUX TUCIUITINH:



anreOpa, TPUTOHOMETPHS, MAaTEMAaTHUECKUI aHAIN3, TEOpUs MHOXKECTB u Ap. [1o Mepe Toro kak
ydalqecs OBJaJeBalOT Bc€ Oolee MIMPOKMM MaTeMaTHYeCKUM ammaparoM, Yy HHX
MOCIIeA0BATENbHO (POPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYECKYIO
MOJIeTIb PEATbHOW CHUTYyaIlMH, MPUMEHSATh 3HAHHS, MOJYYCHHBIE B Kypce «AunreOpa W Havaia
MaTeMaTHYeCKOro  aHalu3ay, JUISi  PEIIeHHUs  CaMOCTOSTENBHO  CPOPMYITHPOBAHHON
MaTeMaTUYECKOU 3a/1a4u, a 3aT€M UHTEPIPETUPOBATH MOTYUEHHBIN pe3yJIbTar.

CognepxxarenbHo-MeTOAMYeCKass  JUHUS  «Yucna W BBIYMCIICHHS» — 3aBEpIIAET
dbopMHUpPOBaHNE HABBIKOB HCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCE, KOTOpOe OBUIO HAadaTo B
OCHOBHOM mIKoJie. B cTapmiel mkosie oco0oe BHUMaHHUE yAeIIeTcsl (GOPMUPOBAHHUIO MPOYHBIX
BBIUMCIIUTENHHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s HCMHOIb30BAaHUE PA3NMYHBIX (opM 3amucu
JNEUCTBUTENIHOTO 4YHWCJIa, YMEHHUE pAIMOHAIBLHO BBHIMOJHATH JACHUCTBUS C HHUMH, JA€NaTh
NPUKUIIKY, OLEHMBATh pe3ynbTaT. OOydarmmuecss TMONMy4aloT HAaBBIKA MPUOIMHKEHHBIX
BBIYMCIICHUM, BBIMOJTHEHUS JEHCTBMA C YHCIaMH, 3alMCaHHBIMH B CTaHIApTHOU Qopme,
HCIIOJIb30BAHUS MATEMAaTUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAXKEHUH.

Jluaust «YpaBHEHUS W HEPABEHCTBA» PEANM3YeTCS Ha TMPOTSHKCHUU BCETO OOYYCHHS B
CTaplie IIKOJe, MOCKOJbKY B KaXJAOM pasJeie MporpaMMbl TMPETyCMOTPEHO pelieHue
COOTBETCTBYIONIUX 3a7a4. OO0ydJaromuecs OBJIaICBAIOT PA3IMIHBIMA METOAAMHU PEIICHUS 1IEJIBIX,
paroHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKIX U TPUTOHOMETPHUIECKUX
ypaBHEHUM, HEPABEHCTB U UX cUCTeM. [lomyueHHbIe YMEHUS UCTIONb3YIOTCS MPU UCCIIEI0BAHUN
GYHKIHMA C TTOMOINBIO MPOW3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a7ad W 33/7a4 Ha HAXO0XKICHUE
HanOOJIBIIINX ¥ HAUMEHBINX 3HAaYeHUH GyHKIMH. J[aHHAS conepikaTesbHas JTUHUS BKIIOYACT B
cebst Takke (OpMUPOBAHHWE YMEHHUH BBINONHATH pacu€Thl mo (GopMynaM, HpeodpazoBaHUs
LEJIbIX, PAIMOHAJIBHBIX, HPPANUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a Takke
BBIPOKECHHM, COAEpXKAIIMX CTENeHH U Jorapudmbl. braromaps u3ydeHHI0 aiareOpandeckoro
Marepuaia MPOUCXOAUT JajdbHEHIIIee pa3BUTHE AITOPUTMHYECKOTO U a0OCTPAKTHOTO MBIIIJICHUS
ydamuxcs, (OPMUPYIOTCS HABBIKH JACTyKTUBHBIX PACCYXKICHHM, pabOThl C CHUMBOJIHHBIMHU
dbopMamMu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npemnaraet 3QpGeKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxatenbHo-MeToandeckass TUHUS «DyHKIUU U TpaduKm» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KAaKOM-TO CMBICIE 3a1aéT TOCIE0BaTEIbHOCTD
u3ydeHuss Mmartepuana. V3ydeHwe CTENEeHHOH, TOKa3aTeNIbHOW, JIOTapu(PMHUYECKON U
TPUTOHOMETPUYECKUX (PYHKIIMNA, WX CBOWCTB W TpadUKOB, HMCMHOIB30BaHHE (YHKIUN IJIs
peIIeHUsT 3a/lad U3 JIPYTrux Yy4eOHBIX MPEIMETOB W PEAbHOW JKM3HH TECHO CBS3aHO KaK C
MaTEeMaTHYECKUM aHAJIM30M, TaK U C PElIeHHEeM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oombinoe
BHUMaHUE ynaenseTcss (OPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOPMYJIAMHU 3aBUCUMOCTH MEXTY
Pa3IUYHBIMU  BEJIMYMHAMU, WCCIICIOBATh TOJyYeHHBbIC (QYHKIHUHU, CTPOUTh HX TrpaduKH.
Marepuasn 3TOH CoOAEp)KATEIbHOW JIMHUM HAlEJeH Ha pa3BUTHE YMEHHM M HABBIKOB,
MO3BOJIAIOIIMX  BBIpaXaTh 3aBHCHMOCTH MEXAYy BEIUYMHAMH B pa3IuyHOM  dopme:
AHATUTUYCCKOW, Tpaduveckod U cioBecHOH. Ero w3ydeHue crmocoOCTBYEeT pPa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHHI0O ¥  KOHKPETH3allWH,
HCITOJIF30BAHUIO aHAJIOTHIA.

ConepxarenbHast nuHusl «Hadana mMaTeMaTHyeckoro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacHIMPUTH KPYT KaK MAaTEMATHYECKUX, TaK ¥ MPUKIIAHBIX 3a7a4, JOCTYTHBIX 00yYJaoIuMcCs, Y
KOTOPBIX TOSIBIISIETCS BO3MOXXHOCTH UCCIEA0BATh U CTPOUTH rpaduku (GYHKIIHM, OTPEIeIsITh UX
HauOOJIbIIINEe WU HAMMEHBIIINE 3HAYEHUs, BBIYUCIIATH TUIOMAIN (GUTYp U 0OBEMBI TEJl, HAXOIUTh
CKOPOCTH U YCKOpEHUSs IpolieccoB. [laHHas coaeprkaTeabHas JMHUS OTKPHIBAET HOBBIE



BO3MO)KHOCTH IOCTPOCHHS MAaTEMAaTHYECKUX MOJEIEH pPEAIbHBIX CHUTyalul, HaXO)KICHUS
HAaWIy4dlllero peuleHHs B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTBbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, ()OPMHPOBAHUIO YMEHUH pPacro3HABaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHUKU B HayKe, TEXHHKE M McKyccTBe. OOydaroluecs y3HaKOT O
BBIIAIOIUXCS] PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ pa3BUTHA MaTEMaTHKU KaK HayKH, U HX
aBTOpax.

CopepxatenbHO-MeTOANYECKAs TUHUS «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE0pEeTUKO-MHOKECTBECHHbIE IIPEICTABICHNS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeylaraloT Haubosiee YHUBEPCAIbHbIN S3bIK, 00BbEINHAIOMINN
BCE pa3leibl MaTeMAaTUKM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTUUYECKUE
JUCLUIUIMHBL B eauHoe 1enoe. [loaToMy BaXKHO aTh BO3MOXKHOCThH IIKOJBHUKY HOHHMMATh
TEOPETUKO-MHOKECTBEHHBIN SA3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa n Havajza MaTeMaTHYeCKOrO aHaIN3a» MPHUCYTCTBYIOT TaK)KE OCHOBBI
MaTEeMaTHYECKOr0 MOJIEIMPOBAHUS, KOTOpPbIE MpU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MoJiesIel peaJIbHbIX CUTYyallui, UCCIIEOBAHUS 3TUX MOJENEN C MOMOUIbIO ammnapara aareopsl u
MaTEMaTHYECKOr0 aHalM3a M WHTEPIpPETaluy IIOJYUYEHHBIX pE3yJbTaToB. Takue 3anaHust
BIJIETEHbl B KaXXJbI M3 pa3fesioB IIPOrpaMMbl, MOCKOJIbKY BECh MaTepuai Kypca LIUPOKO
UCIIOJIB3YETCS JUI pEeLIeHUs IPUKIAIHbIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTUYECKUX 3a7a4
ydamuecss — pa3BUBAalOT  HAOJIOAATENIBHOCTh,  YMEHME  HaXOAUThb  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCMOJIb30BAaTh AHAJIOTHIO, 0000LIaTh M KOHKPETH3UPOBATH IMPOOJIEMY.
JestenbHOCTh TIO (OPMHPOBAHUIO HABBIKOB DPELICHUS NPUKIATHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3yueHus BceX TeM Kypca «AnreOpa U Hayajla MaTeMaTUYECKOTO aHATIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM maHe Ha M3ydeHHE Kypca areOpbl M Ha4ajl MaTEeMaTUYECKOro aHalin3a Ha 0a30BOM
ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a jiBa
roja ooyuenus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia ¥ BbIYUCICHUA

Panronanenblie yncia. OOBIKHOBEHHbIE U JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU - YHCIIAMH,
peoOpa3oBaHus YUCIOBBIX BbIpakeHHH. [IpumeHeHue apoOel W MPOIEHTOB IS pEleHUs
IIPUKJIAJHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciiel 3HAHUU U PEaJIbHOM JKU3HHU.

JeiicTBuTenpHble uyKcna. PalyoHanbHble U MppalMOHANbHbIE YMCIa. ApH(pMETHYECKHUe
OTepanuu ¢ JACHCTBUTEIbHBIMH yucaaMu. [IpuOmKkEHHbIe BHIYUCICHUS, TIPABUIIa OKPYTICHHUS,
MPUKUIKA U OLIEHKA pPe3yJIbTaTa BHIYMCICHUI.

Crenenp ¢ nenbiM nokasateneM. CranaapTHas (opma 3allUucH JAEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBaHue Moaxofsmied (GopMbl 3amucu  JACHCTBUTEIBHBIX YMCEN Ul  pPELICHUs
IPAKTUYECKUX 3aJ1a4 U IPEICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBusS ¢ apupMeTHUYECKUMHU
KOPHSIMHM HaTypaJbHOW CTCIICHH.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeEHTa.

YpaBHeHHUsS M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHMU.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopmyIIbL.

VYpaBHeHHe, KopeHb YypaBHeHUs. HepaBeHcTBO, pelieHue HepaBeHCTBAa. Meroa
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-paliMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemenne uppannoHalbHBIX ypaBHEHNUN U HEPABEHCTB.

Pewienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMmeHeHre ypaBHEHHI U HEPaBEHCTB K PELIEHUI0 MAaTeMaTHYeCKUX 3a7ad M 3aj1ad u3
pas3INYHbIX 001acTe HAYKH U PeabHOM KU3HHU.

DYyHKIUHN U TPaPUKH

Oynkuus, criocoosl 3ananus Gpynkiun. ['paduk ynkuuu. Bzanmuo odbpatHbie GyHKIHH.

Ob6nacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi ¢yHkuuu. Hymu dynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (pyHKIMS C HAaTypalbHbIM M ILI€JbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.
CaoticTBa U rpaduK KOpHSI N-OW CTETICHH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX (PyHKUIUN
YHUCJIOBOI'O aApIyMEHTA.

Hauyana maTeMaTHuyecKoro aHajaimsa

[locnenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMs  IIOCIIEAOBATENbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATEIBHOCTH.

Apudmerndeckass M reomeTpuyeckas —mporpeccud. beckoHeuyHo — yObIBaromas
reomeTrpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKONW MPOrpecCUH.
dopmysia CIOXKHBIX IPOLEHTOB. lcronb3oBaHHe MPOTPECCUM JJIsl PEIICHUs pEeasbHbIX 3ahad
MPUKIIATHOTO XapaKTepa.



MHuoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJx MHoXecTBamu. [lnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O aIlmapara JUlsl OIMUCAaHUs PEAIbHBIX IIPOLECCOB U SBICHUU, IPU
peIIeHNH 331249 U3 APYTHX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, T0KA3aTEIbCTBO.

11 KVIIACC

Yuciaa v BbIYMCICHUA

Hatypansnsle u nensle yncina. [Ipu3Haku 1e11MMOCTH LEIbIX YUCE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBA CTEICHHU.

Jlorapudm yucina. JlecaTnynble ¥ HATypaJbHbIE JOrapru(MBbI.
YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(PMBI.

[TpeoOpa3oBanue BEIPAXKEHUHN, COACPIKAIINX CTEIICHU C PAIlHOHAIEHBIM TIOKA3aTEJIEeM.

[TpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEeHHs U HEPAaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHMH. PelnieHue NpuKiIagHbIX 3aJad C MOMOLIbIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHECHUM U HEPABEHCTB.

IIpumeHeHne ypaBHEHHUI, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMaTHMYECKUX 3a7ad U
3a/1a4 U3 pa3IM4HbIX 00J1aCTE HAYKU U peaabHON XKU3HU.
DyHKUUH U TPaPuKU

Oyuknus. [lepuoguueckne  QyHkuuu. IIpomMexyTkM MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHbllee 3HaueHUEe (QyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuieckue GyHKINU, X CBOHCTBA U TPaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKINU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUINH IS pellieHHs ypaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH A HCCIEAOBAHHUS TMPOLECCOB M 3aBUCHMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PEUICHUM 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U PEAILHOM KU3HU.
Havana maTeMaTH4eCKOro aHaJIu3a

HenpepsiBHble pyHKIMN. MeTOA MHTEPBAJIOB /ISl pEILIEHHs] HEPABEHCTB.

[TpousBonHas GyHkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM.

[IpousBosaHbIe AmeMeHTApHBIX (QyHKIMA. POPMYIBI HAXOXKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BENICHNUS U YaCTHOTO (PYHKIIMA.

[TprMeHeHHe TPOU3BOAHOM K UCCIIEAOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTbh M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO 3HaUYeHHsI (PYHKIIMH Ha OTpe3Ke.

[IpumeHeHre NpPOU3BOAHOM U HAXOXKICHHUS HAWIY4YIIEro pElIeHUs B MPUKIATHBIX
3ajavax, JiyIs OIpeieJIeHHUs] CKOPOCTH IpolLecca, 3alaHHOr0 pOPMYJIOi W TPaQUKOM.

[TepBooOpasnas. Tabnuia mepBooOPa3HBIX.

Wuterpan, ero reoMerpudyeckuii M (Qu3Mueckuil cMbici. BbluncieHune HHTErpaia 1o
dbopmyiie Hetorona—JleitOHMIA.



IIVTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yuebHOro mnpeamera «MaTemaTuka» TOJDKHO OOECIeYMBATh JTOCTIDKEHHE Ha
YpPOBHE CpeaHero ooOmero oOpa3oBaHHs CICAYIOMIMX JUYHOCTHBIX, METANpEAMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKay
XapaKTEPU3YIOTCS:

I'pask1aHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMHM OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOr0 OOIIEeCTBAa, MPEACTABICHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAyp TPakIaHCKOTo oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUIMU U HA3HAYCHHUEM.

[1aTpuOoTHYECKOE BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON T'Ppa)KAAHCKOW UACHTUYHOCTH, YBKEHUS K MPOILIOMY
M HACTOSIIEMY pOCCHUMCKOM MAaTEMATHUKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHXKECHUSAM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKON MAaTEMaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

LyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM [TYXOBHBIX LEHHOCTEH pOCCHUICKOrOo Hapoaa; c(popMHUPOBAHHOCTHIO
HPABCTBEHHOT'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAyKU U JIESTEIbHOCTBIO YUYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHHUE
YCTOWYUBOTO Oy TyIIEro.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETUKY  MAaTEMaTUYECKUX

3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYKICHUH; BOCHPUHUMYHMBOCTHIO K

MaTeMaTHYECKUM acIleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.
Dusznyeckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHSAThH MAaTeMaTHYEeCKHUE 3HAHUS B HHTEpecax
3I0pOBOTO0 M 0Oe30macHOro 00pasza KW3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHUTaHUE, cOATAHCHPOBAHHBIN PEKUM 3aHATUH W OTIbIXa, pPEeryispHas Gu3ndecKas
AKTUBHOCTb); (PM3UUECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTHUBHO-03A0POBHUTEIHHOU
JIeITECIIEHOCTBRIO.

TpymoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPY/y, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOHS; WHTEPECOM K Pa3THUYHBIM
chepam mpodheccCHOHATBLHOW AESITeNFHOCTH, CBI3aHHBIM C MAaTEMaTHUKON U €€ MPHUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyaymieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY OOpa30OBaHHIO H
caM0oOOpa3OBaHWI0 HAa TPOTSHKEHWHM BCEH JKU3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pEILIEHUH MPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHUE:
c(hOpMUPOBAHHOCTHIO IKOJIOTHIYECKON KYJIBTYPhI, TOHUMAHUEM BIIASHHS




COLIMATIbHO-)KOHOMHUYECKUX TIPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLHUAIBHOM CpEelbl,
OCO3HaHMEM IJI00AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPoOjeM; OpUEeHTaluel Ha NpUMEHEeHHe
MaTeMaTUYeCKUX 3HAHWUU Ui pelieHHs 3a1ad B 00JIaCTH OKpY’KaloIIel Cpelbl, TUIaHUPOBAHHS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPY>KAIOIIEH CPEIbI.
IleHHOCTH HAYYHOTO NTO3HAHUS:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHA HAyKH M OOLIECTBEHHON NMPAKTHKH, TOHUMaHHEM MaTeMaTHYECKOW HAyKU Kak cepsl
YEJI0BEYECKOM NESATEIBHOCTH, ATANlOB €€ Pa3BUTHs M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALNY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTEMATHYECKOM KyJIbTYpOW KaK CPEICTBOM ITO3HAHUSA
MHpa; TOTOBHOCTBIO OCYILIECTBIATH IIPOCKTHYK) M HCCIEAOBATEIBCKYH IEATEIBHOCTD
WHJVBHJIyaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MerTarnpeaMeTHbIC pe3yIbTaThl OCBOCHHUS MPOTrPaMMbl yueOHOTO mpeaMeTa «MaTteMaTHKay
XapaKTePU3YIOTCS  OBIAJCHHEM  YHHBEPCAIBHBIMU  HO3HAGAMEIbHBIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCALbHbIMU — PecyIsmUGHbLMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle oeticmeus, obecneyusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YHarowmuxcs (0C8oeHUe Memooo8 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayutl, yMeHuil pabomams ¢ uHgopmayueti).

ba3zosvie noeuueckue oeticmsusi:

®BEISIBJIATh U XapaKTEPU30BaTh CYHICCTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKHMX OOBEKTOB,
MOHSATHUH, OTHOLICHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OINPEICIICHUS MOHSTHH;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMN, OCHOBAHHMS JJIsi 0000IICHHUS
U CpaBHCHHUS, KPUTEPUHU TIPOBOAMMOIO aHAIIN3a;

® BOCIIPUHUMATh, (HOPMYJIHUPOBATh M IPeOOPa30OBLIBATH CYKICHHS: YTBEPAUTCIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

® BBISIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEYHs B (hakrax,
JIAHHBIX, HAONIONEHHUSX W YTBEPKIACHUAX, MpeaiaraTb KPUTCPUHU JUIS BBIABICHUS
3aKOHOMEPHOCTEH ¥ MMPOTHBOPCUHIi;

® Ic/IaTh BBIBOJBI C HCIIOJH30BAHMEM 3aKOHOB JIOTHKHU, ICAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHUI TI0 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPsMBbIE U
OT TPOTHUBHOTO), BBICTpAaWBaTh apPryMEHTAIMI0, TPUBOJUTH TNPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BBIBOJIBI;

e BEIOMPATh CIOCOO pelleHusl ydeOHOW 3aaa4yu (CpaBHHBATh HECKOJBKO BapHUaHTOB
peliieHusl, BEIOUpaTh HanOOJIee MOIXOAAIINA ¢ YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPUEB).

basosvie uccneoosamenvckue oelicmeusi:

® ICTIOJIB30BAaTh  BOMPOCHI  KAaK  HCCIIEJAOBATCIILCKAH  HWHCTPYMEHT  IMO3HAHHS;
(bopMyIHpPOBATH BOMPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUHUE, MPOOJIEMY, YCTaHABIUBAThH
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APIYMEHTHPOBATh CBOKO MO3HIIUIO,
MHCHHE;



®[IPOBOJIUTH CAMOCTOSITENIFHO  CIUIAHWPOBAHHBIA HKCIEPUMEHT, HCCIIECAOBAaHUE TII0
YCTaHOBIICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OO0ObBeKTa, SBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXly 00bEKTaMH, SIBICHUSAMH, IIPOLIECCaMU;

® CaMOCTOSATENBHO (POPMYIIHPOBATH 0O0OOIIEHUS ¥ BBIBOJBI 0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHNS, MCCIIEOBAaHHS, OLIEHHBATH JIOCTOBEPHOCTH ITOJNyYEHHBIX DPE3yJIbTAaTOB,
BBIBOZOB M 0000IIEHNI;

® [I[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUIaTh MPEANOI0KEHHS O
€ro Pa3BUTHH B HOBBIX YCJIOBHUSX.

Paboma ¢ ungopmayueti:

® BEISIBJIATH AC(PULINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJIsl OTBETA HA BONIPOC U IS
peIeHHs 3a/1a9H;

eBEIOMpaTh MHGOPMAIMIO M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, AaHAJM3UPOBATDH,
CHCTEeMaTH3UPOBaTh U MHTEPIPETUPOBATH MH(OPMALMIO PA3IMYHBIX BUIOB M (hopm
Hpe/ICTaBICHNUS;

® CTPYKTYpHpOBaTh  HWH(OpMAIUIO, TpPEACTaBIATh €€ B  pasauuHblx  (opmax,
WITIOCTPUPOBATh I'paUueCcKH;

® OLICHMBATh HAAEKHOCTh MHOPOPMALMH MO CAMOCTOSATENBHO C(HOPMYITMPOBAaHHBIM
KPUTEPHSM.

2) Vuusepcanvnvie KOMMyHUKamueHvle Oelicmeus, 00ecneyusaom cQopmuposaHHOCb

COYUATLHBIX HABBIKOG 00YUAIOUJUXCHL.

Obwenue:

® BOCTIpUHUMATh ¥ (DOPMYIIMPOBATh CYKICHUS B COOTBETCTBHH C YCJIOBUSMHU H ULEISIMHU
OOIIEHHS; SICHO, TOYHO, TPAMOTHO BBHIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHHs IO XOJy peIleHHs 3a1a4l, KOMMEHTHPOBATh
MIOJTyYCHHBIH pe3ysIbTar;

®B X0Jie 00CYXKIECHHUS 3a/laBaTh BOINPOCHI IO CYLIECTBY OOCY>KAaeMOM TeMbl, MPOOJIEMBI,
pemaemMoi 3aja4yu, BBICKAa3bIBaTh HJCH, HAICJICHHBIE Ha TIOUCK pEUICHUS;
CONIOCTABIISITh CBOM CYXJAEHHS C CYXKACHHSIMH JpyTUX YYaCTHHKOB JHAaJIOra,
OoOHapy>KUBaTh pa3IMyue U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme GpopMyIHpoBaTh
pa3HOTIacHsi, CBOM BO3PAKEHHS;

® [IPEJICTABIATh PE3YJIbTAThl PELICHUs 3a/Ja4M, SKCIIEPHUMEHTA, UCCIEI0BaHMS, MPOEKTa;
CaMOCTOSITENTFHO BBIOMpATh (hOopMaT BHICTYIUICHHS C y4ETOM 3a/a4 MpPE3CHTAllMH U
0COOEHHOCTEHN ayJUTOPHH.

Compyonuuecmgo:

® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHONH W WHAWBUAYAIBHOW PabOTHI IpH
penieHny yueOHBIX 33/1a4; NPUHUMATh 1eJIb COBMECTHOW JESTeIbHOCTH, TUNIAHUPOBATh
OpraHu3aIi0 COBMECTHOM pPaboOThl, pacrpelnensTh BHUIbl padoT, JOroBapHBaThCH,
00cy>KJ1aTh MPOIIECC U PE3YJIbTAT pabOThL; 0000I1aTh MHEHUS HECKOJBKHX JIFOJIEH;

® y4aCTBOBATh B TPYIIOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBHINOJHATH CBOIO YacTh pabOTHl W KOOPAMHHPOBATH CBOU
JEHCTBUS C IPYTHMU YJICHAMU KOMaH/Ibl; OIEHHBATh KAY€CTBO CBOETO BKIIaJa B OOIIHI
HPOIYKT O KPUTEPHIM, c(HOPMYITHPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBHSL.



3) Vuusepcanvnvie pecynamuesnsie oeticmagus, obecneuugarom opmuposanie CMoiCi08blX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopaanuzayus.:
COCTABIIATH IUIAH, AJTOPUTM pEIISCHUs 3aJadd, BBHIOMPATh CIIOCO0 PEHmICHHS C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIHH.
Camoxonmpons.
® BJIa/IeTh HaBbIKAMH [103HABATEIbHOM pedIeKCHN KaK 0CO3HAHMSI COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIHTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECcca U pe3ysbTaTa peIleHNss MaTeMaTUIEeCKOM 3a1a4H;

® IPEJBUJICTh TPYAHOCTH, KOTOPHIE MOIYT BO3HMKHYTh IIpU PELUIEHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HallIEHHBIX
OLIMOOK, BBISBJICHHBIX TPYIHOCTE;

® OIICHMBATh COOTBETCTBUE pe3ysibTaTa LEId U YCIOBUSM, OOBICHATH HPUUYUHBI
JOCTIDKEHUSI WIM HEJOCTHKEHMS pPe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Anredpa W Hayajma MaTeMAaTHYECKOTO aHajIn3a» Ha YPOBHE
cpenHero oduero o0pazoBaHus JOHKHO 00ecreyrBaTh JOCTHXKEHUE CIEIYIOUINX MPEeIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB:

10 KVIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh HOHATHAMM: PALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHasl APOOb, MPOLEHTHI.

BremonHATe  apudmeTHyecKue oOnepalnud C  PaluOHAIBHBIMH UM JICHCTBUTEIBbHBIMU
YUCJIaMHU.

BbimonHATe npuOMMKEHHBIE BBIYMCIEHHS, MCIIONB3Ys IpaBWla OKPYIJIEHUS, [€J1aTh
IIPUKUJIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUMN.

OnepupoBaTh MOHATHSIMHU: CTENEHb C IENIBIM TOKa3aTesNeM; cTaHaapTHas (opma 3amucu
JNENCTBUTENBHOTO YMCiIa, KOPEHb HAaTypalbHOM CTENEeHH; HCIOJIb30BaTh MOAXOIAIIYI0 (popmy
3allACU ACUCTBUTEIBHBIX YUCEIN Ul PEIIECHUS NPAKTUYECKUX 3a7ad U IPECTABICHUS JaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TAaHI€HC IPOU3BOJBHOIO  YIJIa;
MCIIOJIb30BAaTh 3alIMCh IPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUYECKNE QYHKIUH.
YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXKAECCTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIOE, PaLlMOHAIBHOE,
UPPALMOHAILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE,

BremonaaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUUYECKUX ~ BBIDAKEHUH W pemiaTth
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BeinonHATe peoOpa3oBaHus LENbIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
peliaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIUOHAIBHBIX U UPPALlMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.



[TpuMeHATh ypaBHEHHsS U HEPAaBEHCTBA Ul PELICHUS MAaTEeMAaTHYECKUX 3a/ad U 3ajad U3
pa3INYHbIX 001acTe HAYKH U PEaTbHOM KU3HHU.

MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKe ajreOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHs, HEPABEHCTBA [0 YCJIOBUIO 3a/ladd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKIUH U TPaGuKH

OnepupoBath MOHATUSMU: QYHKIUS, CIOCOOBI 3a1aHus (PyHKINHU, 00IACTh OMpECIICHUS
Y MHOKECTBO 3Hau€HUI QYyHKINH, rpaduK QyHKIHNH, B3AUMHO 00OpaTHbIE (PYHKIINU.

OnepupoBaTb MOHATUAMHU: YETHOCTb W HEUYETHOCTh (YHKIMM, HyIM (YHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA Ui peLIeHns] ypaBHEHUH.

Crpouth U yuTaTh rpaduku JMHEHHOW (QYHKUMU, KBaJApaTUUYHOW (QYHKIMH, CTENEHHOU
(YHKLIHU C LEeJIbIM [T0Ka3aTeIeM.

Hcnonb3oBath rpaduku GYHKUMN A UCCIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelIeHNH 3a1ad U3 JPYruxX y4eOHbBIX MPEIMETOB M pealbHOW KHM3HM; BBIpaXaTh (HopMylamMu
3aBUCHUMOCTHU MEX]ly BEIMYMHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMH: IOCIEI0BATEIbHOCTb, apu(METHYECKass U TeOMeTpHuYecKas
IIPOrPECCUHU.

OrnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPUIECKAs IPOTPECCHs], CymMMa
0eCKOHEUHO yObIBaroILell FeOMETPUYECKOM MPOrPECCHH.

3amaBaTh MOCIEI0BATEIBHOCTH PA3IUYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIIEIOBATEIBHOCTEN M MPOTPECCUM Ul PEIICHUS PEAIbHBIX
3a/1a4 MPUKJIAJHOTO XapakTepa.

MHuoxecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOKECTBO, OIIEPALlUH HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMCAHMs PEAJIbHBIX MPOLIECCOB
U SIBJIICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX yUYEOHBIX PEAMETOB.

OnepupoBaTh MOHATUSAMU: OIpe/IeTICHIE, TEOpeMa, CIEACTBHE, J0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BBIYMCTIEHUS

OnepupoBaTh TOHATUSAMHU: HATypallbHOE, 1I€JI0€ YHUCJIO0; MCIOIb30BaTh MPU3HAKHU
JIEITMMOCTH LIEJBIX YUCET, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOXKHUTEIHN ISl PELIEHUS 3a1a4.

OrniepupoBaTh NOHITHEM: CTENEHB C PAIIMOHATLHBIM MTOKA3aTeIIEM.

OrniepupoBaTh MOHATHAMU: JorapudM YUCIa, JECATUYHBIC U HATYpaIbHBIC JTOTapU(MBI.
YpaBHeHUs] 1 HEPABEHCTBA

[IpuMmeHsITH CBOWCTBAa CTENEHW M MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSIMU:  TIOKA3aTE€IbHOE YPAaBHEHUWE M  HEPABEHCTBO, pEIaTh OCHOBHBIE  THUIIbI
MOKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB.

BrimomHATE  TIpeoOpazoBaHMsl BBIPAKECHHM, COJEpKaIuX JIOTapu(dMbI; OIepupoBaTh
MOHSATUSMH: JorTapuMHUUECKOe YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
norapu(pMHYECKUX YPaBHECHUH U HEPABCHCTB.

HaxoauTe pemennst npocTeNmX TPUTOHOMETPUUECKUX HEPABEHCTB.



OnepupoBaTh NMOHATUAMU: CUCTEMA JIMHEHMHBIX YPAaBHEHUHN U €€ PEIICHHE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS MPAKTHYECKUX 3a/a4.

Haxoauts perieHus nNpoCTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATb BbIPAXKEHU,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIENO0BATH IOCTPOCHHBIE MOJEIIN C
UCTIOJIb30BaHUEM arapaTa ainreopsl.

DOyHKUUH U TPaPuKU

OnepupoBaTb HNOHATUAMM: MepUOIMYEcKas (QYHKLHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIlIee M HAaUMEHblee 3HaYeHHs (DYyHKIMM Ha
IPOMEXKYTKE; CIOIB30BATh MX JJISl UCCIIEOBAHUS (DYHKIINH, 3aJaHHON rpaduxom.

OnepupoBarb  NOHATUSAMM:  TpadUKH  IOKa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKLMI; n300pakaTh UX HA KOOPAMHATHOM IUIOCKOCTH U MCIIOJb30BaTh
JUIsl pEILIEHUs] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH U
WCITOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBaTh Tpapuku (QyHKUMH 11 MCCIEJOBAHUS IPOLIECCOB M 3aBUCUMOCTEH M3
JIPYTUX y4eOHBIX JUCIUIIIUH.

Havaja maTeMaTH4YeCKOro aHaJIM3a

OnepupoBaTb  MOHATHSMHU:  HeNpepbiBHAs  (QYHKUUS;  OPOU3BOAHAs  (PYHKLMH;
UCIIOJIb30BaTh N'€OMETPUUYECKUM U (PU3UUECKUI CMBICI IIPOU3BOJHOM JUIsl peIlIeHHs 3a1ay.

HaxoauTe mpou3BOAHBIE 3JEMEHTapHBIX (YHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEICHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MNPOM3BOJHYIO JJISi HUCCIENOBaHMS (PYHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh MPOU3BOAHYIO Ul HAXOXKIEHUS HAWIYYILEro PELICHHs B IIPUKIAIHBIX, B
TOM YMCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aa4ax.

OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3Hasi U WHTErpai;, MOHUMATh T€OMETPUYECKHNA U
¢buznyecKuit CMbICT UHTErpaja.

Haxonute nepBooOpa3Hble 3J€MEHTapHbIX (PYHKIMI; BBIYMCIATH MHTErpal Mo (Gopmyie
Herorona—JIeiibnuna.

Pemate mpukiagHble 3aa4M, B TOM YHCJE COIMATBHO-DPKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MATEMaTHYECKOTO aHAIU3a.



YYEBHO-METO/IMYECKOE OBECIHIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 VUEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTHIeCKOTO aHajImn3a, TeoMeTpus. Anredpa u Havana

MaTemaTudeckoro aHanmmsa: 10-11 kimaccel : 6a30BbIN U YIIIyOIEHHBINA YPOBHU: YUCOHUK /
II.A. Amumos, FO.M. Konsarun, M.B. TkauéBa u ap. — Mocksa: [Ipocsenienue, 2024.

METOAUYECKUE MATEPHUAJIbI IJ151 YUUTEJIA
H.E. ®&nopora, M.B. Tkauéra. MaTemaTuka: anreOpa 1 Hayaia MaTeMaTHYECKOTO aHAJIN3a,
reoMerpusi. Anredpa u Hadana maremarudeckoro ananmsa 10-11 kmaccel : MeTogudeckue

pexkoMmeHnnanuu K yueonuky HI.A. Amumona, FO.M. Konsruna, M.B. Tkau€Boit u n1p. — Mocksa:
[Ipoceewenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmoreka IIOK https://m.edsoo.ru

YuntenbCckui nopTan - MexxayHapoaHoe coobuiectso yumtenen (uchportal.ru)

Poccuiickas anekTpoHHas wkona (resh.edu.ru)



https://www.uchportal.ru/?ysclid=lxa2h4eumc217424151
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