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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpPeAHEero oOIliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30OBaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CHIEUMBACT OBIAJCHHE
KIIFOYEBBIMH KOMIIETEHLMSMHU, COCTABIISIONIMMU OCHOBY JUISl CAMOPa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JTUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO0 0a3y s HM3y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C APYrou
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOe U aOCTpAaKTHOE MBIIUICHHE YyYallluXcsd Ha YpOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBal0T YHUBEPCAIBLHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHUS B MaTEeMaTHIECKOH (hopme.

Kypc anre6psl 1 Hauasn MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIEHIHOTO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKWU3HH, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIF30BaTh X B MOBCETHEBHOH >KM3HU. B Toxke
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne W KOHKPETH3alulo, abcTparupoBaHME W aHAJIOTHIO, (OpMHUpPYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/e n3ydeHus: anreOpsl U Hadall MaTEMaTHIeCKOTro
aHau3a B CTaplIeil LIKOJe ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO ~ TIOCTPOCHUST ~MaTeMaTMYeCKMX MOJENed  pealbHbIX CHUTyauudl u
UHTEPIpPETAlNN  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMaTHYCCKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENBHBIM IMOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk ®W depe3 crnenupuKy ydeOHON ACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
AaKKypaTHOCTH, TPOJODKUTEIIBHOW KOHIEHTpAllUM BHUMaHMSA M OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHATM3a» BKIIIOYAET CIIEeIyIOIINe
coJiepKaTelbHO-METOAuYecKue JHHUU: «YHucrna W BbeYMCHCHUS», «DYHKIUUM U TpaduKmny,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanausza», «MHOKECTBA U JOTHKay.
Bce ocHOBHBIE CcOAEp)KaTEIbHO-METOJUUECKUE JHMHUM M3Y4aloTCs HA NPOTSKEHUM JABYX JIET
o0y4yeHHs B cTapuieil HIKOJe, eCTECTBEHHO MOMOJHSS IpYT Jpyra M IOCTEINIEHHO HACHIIIAsCh
HOBBIMH TeMaMHU M pa3genamu. JlaHHBIH Kypc SBJSETCS HMHTETPATHBHBIM, MOCKOJIBKY



o0bemuHAET B cebe coaepKaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUM aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuanuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSITENFHO CHOPMYITMPOBAHHOW MaTEeMaTHYEeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CogepxarenpHo-MeTOonMUecKass  JUHUSA  «YHucna W BBIYMCIICHMS)» — 3aBEpLIAECT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAyaTo B
OCHOBHOH mIKoJie. B crapieii mkosne ocoboe BHUMaHME yaeseTcs (pOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JEMCTBUTEIIPHOTO YHUCJA, YMEHHE pALMOHAIBHO BBINOJHATh JACHCTBUS C HHUMH, J€laTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydamomuecs TMOMY4YalOT HaBBIKM MPUOIMKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIIOBBIX BHIPAXKCHHIA.

Jlunus «YpaBHEHUS M HEPABEHCTBa» pEAM3YyeTCs Ha MPOTSHKEHUU BCEro OOYy4YeHUS B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IIEITBIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM. [lomydyeHHbIE YMEHHUS UCTIONb3YIOTCS MIPU UCCIIEIOBAHUN
GYHKIMI C TOMOIIBIO MPOW3BOTHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJIBIIMX ¥ HAaWUMEHBIIUX 3HAYeHUN (yHKIMU. J[aHHAs cojepikaTenbHas JTUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUN BBINMOIHATH pacué€Tel mo (opmynam, npeodpazoBaHUs
LEJIbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a Takke
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brmaromaps u3yudeHUio anreOpanmueckoro
MaTepuaia MPOUCXOIUT JajJbHEHIIee pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHHs] IPAKTHUECKUX U €CTeCTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHO-MeTouuecKas TUHUS «OyHKIUA U TpaduKu» TECHO TEPETIeTaeTcs C
JpPYrUMU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3aaé€T TO0CIEJ0BaTENbHOCTD
U3y4YeHHUs Marepuana. V3ydeHWe CTENeHHOH, MoKa3aTeNbHOW, JorapuMUUeckod u
TPUTOHOMETPUYECKUX (PYHKIIUH, WX CBOWCTB W TpadUKOB, HCIOJIH30BaHME (YHKIMN IJIs
pEelIeHUsT 3a/lady U3 JPYTrUX y4eOHBIX MPEIMETOB W PEATbHOW JKM3HH TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oomnblioe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
Pa3sIMYHBIMH  BEJIMYMHAMH, WCCIEIOBATh TIOJyYeHHbIE (YHKIIUU, CTPOWTH WX TpaPUKH.
Marepuan »TO coAepKaTeIbHOW JIMHWUU HAIECIeH Ha pa3BUTHE YMEHHA W HaBBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BeIMYMHAMH B  pa3IuyHOi  dopme:
AHATUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpPETU3allUH,
HCITOJIb30BAaHUIO aHAJIOTUH.

ConepxxarenbHast nuHusg «Hadana maTeMaTHyeckoro aHajan3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpHUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTD MCCIIEIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAEATh UX



HauOoJIbIIME U HAUMEHBIINE 3HAUYEHUS, BBIUNUCIATh IUIOMAAN Guryp nu o0bEMBI TeJ, HaXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conepKaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIIECH pPEAIbHBIX CHUTyaluld, HaXOXIACHUS
HAaWIy4llero pelIeHHs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHMYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
IPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOyuaromiyecs y3HAIOT O
BBIIAIOIIUXCSl pe3ysbTaTaX, IOJYyYEHHBIX B XOJE Pa3BUTHA MATCMAaTHKU KaK HAyKH, M HX
aBTOpax.

CopepxarenpHO-MeTOIMYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
JJIEMEHTaM TEOPHUH MHOKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS IIPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U MpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIIOIINI
BCE pasleibl MAaTeMATHUKM W €€ INPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLHUIIMHBL B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHKM M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYyallUi, NCCIEeOBaHMs 3TUX MOJEJIEeH ¢ IOMOIIbIO anmapaTa anredpsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BILUICTEHbI B KaXIbIH W3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIB3YETCS JUIsl PELICHUs MPUKIAIHbIX 3a1a4. [Ipy pemennn peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMONb30BAaTh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOIEMY.
JlesaTenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIAJHBIX 3a7ad OpraHU3yeTcsl B
npoliecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOTO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM MiiaHe Ha U3y4eHHe Kypca anreOphbl 1 Hayall MaTeMaTHUeCcKOTo aHalln3a Ha 6a30BOM
ypOBHE OTBOJMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a jiBa
roja ooyuyenus — 170 gacos.

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BLIYUCICHUA

Parnmonanbupie uncna. OOBIKHOBEHHbBIE U JECSITUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue ApoOu. Apudmerndyeckue OmNepaluyd C  palUMOHAIbHBIMU  UYHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell W MPOLEHTOB ISl pElIeHUs
MIPUKJIAJHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEAIBHOU KU3HH.

JeiicTBuTenpHble yKcna. PanuoHanpHBle W MppalMOHANbHBIE uyucia. Apudmernueckue
olepaluu ¢ AeUCTBUTEIbHBIMHU YnciaMu. [IpuOamkéHHbIe BBIYMCICHUS, IPABUIA OKPYIJICHHUS,
IIPUKUJKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.



Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opMa 3amucH JIEUCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PELICHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaJibHOW cTeneHu. JIeHcTBUA ¢  apudMETHYECKUMHU
KOPHSIMU HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOI'O apIyMEHTA.

YpaBHeHNs1 1 HEPABEHCTBA

ToxxaecTBa 1 TOXKIAECTBEHHbIE MPeoOpa3oBaHUs.

IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKUE
bopmyIbL.

VpaBHeHue, KOpeHb YypaBHeHHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pewrenne nppaniuoOHaIBHBIX YPaBHEHUN U HEPAaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUI0O MAaTeMaTUYECKHX 3aJad U 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUHN U IpaGUKH

OyHk1wus, crnocoOsl 3ananus GpyHkuu. ['padux pynkuuu. Bzanmuo oOpatHbie QyHKIIMH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (YHKIUU.

CrenenHast QyHKIMSI ¢ HaTypaJbHBIM W IENbIM Moka3areraem. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduk KOpHS n-0# CTENeHN.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO ApryMEHTA.

Hayana maTreMaTHyecKoro aHajam3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTeIbHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudmernueckass U reoMerpuueckas —mnporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUEcKON MpPOTrpecCUu.
@opmyra CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHWe MPOTPECCUM ISl PEIICHUS PEAIbHBIX 3a1ay
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoO)kecTBO, onepanuu HajJ MHoxecTBaMu. [[uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl ONMCAHMs peajbHBIX MPOLIECCOB M SBIEHUH, IpU
peLICHUHU 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenne, Teopema, CIEACTBUE, T0KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Hatypanbnblie u nemnbie uncna. [Ipu3Haku 1eTMMOCTH LETBIX YHUCEN.
Crenens ¢ palMoOHaIbHBIM Moka3areneM. CBOWMCTBA CTETICHH.
Jlorapudwm yucna. JlecaTuaHbIe M HATYpaTbHBIC JIOTAPU(MEL.
YpaBHeHUs1 1 HEPABEHCTBA



[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIINUX JTOTAPU(PMBI.

[TpeoOpa3zoBaHne BbIpAXKEHUM, COAEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHMH. PernieHue NpukiIagHbIX 3a7ad C IOMOIIBIO CHUCTEMBI
JIMHEUHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMmeHeHrne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKUUH U rPapuKu

Oynkuus. [lepuonnyeckue  Qynkuuu. IIpomMexkyTku MOHOTOHHOCTH — (YHKILHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

[Toka3zarenbHas u orapudmuyeckas GyHKIMU, X CBONCTBA U TpapUKU.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyIsbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHne MPON3BOAHOM K MCCIET0BaHHUIO (PYHKIIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILEro 3HaAYeHHs] YHKIIMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajaydax, JJIs ONpeaesieHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (opMysIoi Wi rpadukom.

[TepBooOpaznas. Tabnauia nepBooOpas3HbIX.

WuTerpan, ero reomMeTpuyeckuil M (U3NYECKUN CMbICH. BbluncieHue HMHTErpanga 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 0OeCrednBaTh JOCTHDKCHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTnueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
W HACTOSIIEMY POCCHUCKOM MaTEeMaTHUKH, I[ICHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUECKOTO MOBEICHMSI, CBI3aHHOIO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIOUYasg ACTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYk ICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
310poBOTO U Oe3omacHOro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30pPOBBIO
(3mopoBoe muTaHUE, cOATAHCHPOBAHHBIM PEXUM 3aHATHH M OTIBIXA, PETyJspHas (Quznueckas
aKTHBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, TIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
JIEATETbHOCTBIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYAOIIOOHS;, MHTEPECOM K Pa3IMUHBIM
chepam npodeccHOoHaTBFHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP OymyIei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHUIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOM KYIbTYPhl, MMOHUMAHUEM BIUSHUS COLHUAIHHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUMN Ul pelleHMsl 3a7ad B O00JIaCTU OKpYXaroUlel cpeibl, MIIaHUPOBaHUs
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMaHHEM MaTeMaTHYeCKOW HayKu Kak cepsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYyIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OliCMBUAMY,  YHUBEPCATbHbIMU — pe2yIsamuUeHblMU
OelicmeusmMu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npuMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie 1OrHYecKue NEUCTBU:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYITHpPOBATh OIpENesICHUs] MOHATUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CPaBHEHUsI, KPUTEPUHU TIPOBOIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAaHHBIX, HAOMIONEHUSIX W YTBEPXKACHUAX; MpeniaraTb KPUTEpUU JJsl BBIABICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [POBOJUTH CAMOCTOSITENIFHO JIOKAa3aTeIbCTBA MAaTEMATUUECKUX YTBEPXKICHUN (IIpSAMBbIe
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOAAIINA ¢ YIETOM CaMOCTOSITEIbHO BBIJCIICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJB30BATh  BONPOCHI ~ KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;



e camoCTOATENbHO  (opMynupoBarh 00O0OIIEHHMS H  BBIBOJABI 10  pe3yiabTaTaM
POBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEITOIOKEHUS
0 €ro pa3BUTUH B HOBBIX yCIJIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CUCTEeMaTHU3UPOBaTh U HUHTEPIPETUPOBATH MH(MOPMAIIMIO Pa3IUYHBIX BUAOB U (HOpM
MPEJICTaBICHHUS,

® CTPYKTypupoBaTh UHGOpMAIUIO, TMPEACTaBIATh €€ B pPa3NIUyHbIX  ¢opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIEHUBaTh HAAEKHOCTb HH(OpPMALMU IO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvnvle KOMMYHUKamueHvle Oelicmaus, 0becneuusaom coopmuposaHnocms

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
OOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTAaX, aBaTh MOSCHEHHS 110 XOJy PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEUICHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JPYrMX YYacCTHUKOB JIMAJOra,
0oOHapy>KUBaTh pa3INune U CXOJACTBO MO3UIMIL; B KOPPEKTHOH dopme popMyInpoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

e TIOHMMAaTh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUAYAJILHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ielb COBMECTHOM JeATEeNbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TPOIECC W pe3yiabTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTMMH YWIEHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMA
MPOAYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmovliCl08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJaud, BBIOMPATh CIIOCOO pPELICHHS C Yy4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysibTaTa LEIM U YCIOBUSAM, OOBSACHATH HPUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHHUS pPEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpOBHE
cpenHero obuiero o0pa3oBaHuUs JTOJDKHO 0OecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCIECHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JeCATUYHas APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHsaTe npuUOMIKEHHBIE BBIYHMCICHHS, WCIONB3ys IpaBWUiIa OKPYIJICHHsS, eNaTh
NPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCICHUH.

OnepupoBaTh MOHATUSMH: CTENEHb C LIEJIBIM IOKa3aTeNieM; cTaHJapTHas gopma 3amnucu
JNENCTBUTENBHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; HCIOJb30BaTh MOAXOASIIYI0 (hopMy
3aMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNS TPAKTUUECKUX 3314 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpHUUYECKHEe QYHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PAllMOHAIBHOE,
MPPALMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarhb
TPUTOHOMETPHYECKHE YPABHEHUS.

BrimonusaTe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAKCHUN U
peniaTb OCHOBHBIE THIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEUICHUs MATEMATHYECKUX 3a7ad U 3a7ad W3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHsI, HEpPAaBEHCTBAa II0 YCIOBHIO 3a/a4yM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>XECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINHU, B3aKMHO 0OpaTHbIE () YHKITUH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh TpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKLIUU C LENBIM MTOKa3aTeIeM.

Hcnonb3oBare rpaduku GYHKUMN U8 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apU(METHUECKass U IeOMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA IMOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pEeIIeHUs] peaslbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCAHUs PEaJIbHBIX MPOIECCOB
U SIBJICHUH, IPY PEUICHNH 3a/1a4 U3 JPYTUX y4eOHBIX PEAMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh MOHATUSIMHU: HaTypalbHOE, IL€J0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETTMMOCTH LIENBIX YUCE, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOXKUTEIHN U1 PELIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAIBHBIM [TOKA3aTEJIEM.

OniepupoBaTh NOHIATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CBOWCTBAa CTEMEHW JJs TpeoOpa3oBaHUs BBIPAKEHUI; OMEpUpPOBATH
MOHATUSIMU:  TIOKAa3aTeIbHOE ypaBHEHHME M  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonuaTe mpeoOpa3oBaHUsS BBIPAKEHUH, COJEpKAlIMX Jorapudmbl; OMEpUpPOBATH
MOHITUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIC THIIBI
Jorapu(MUUECKIX YpaBHEHUH U HEPABEHCTB.

HaxoauTe pemieHns: npocTemx TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSIMU: CHCTEMa JIMHEWMHBIX YpaBHEHUH U €€ pellIeHHE; UCII0JIb30BaTh
CHUCTEMY JINHEMHBIX YPABHEHUN JJI1 PELIEHUS IPAKTUYECKUX 3a/1a4.



HaxonuTe penieHusi NpoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHATBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapaTa anreOpbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSIMH:  TpadUKH  TOKAa3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MUCIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJHUHEHHBIX YpaBHEHUH W
MCIIOJIH30BATh WX JIJIS PEIICHHS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JIUIsl PEILICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIE€NOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIEIOBAHUS K ITOCTPOCHHIO TPaHUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
¢buznyeckuil CMbICT UHTETpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaInu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipaxrireckue o0pasoBare/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIBHBIX U
1 JEUCTBUTENLHBIX YHCcel. PamonaibHbIe 16 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM g
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 20 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpUU. TpUroHOMeTpruyeCKHe 24 1
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 7
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 10 |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85 4 0




IHOYPOYHOE IIVTIAHUPOBAHHUE 10 KJIACC

n/n

Tema ypoka

KoanvecTBo yacos

Bcero Konrpoabhbie
paboTsI

JlomamHee 3a1aHue

JlaTta usyyeHust

Ilnan.

dDakrT.

DJeKTpoHHBbIe [U(POBLIEe 00pa3oBaTeIbLHbIE
pecypenl

MHoxecTBa pallHOHAJIBHBIX U AefiCTBUTEJBHBIX Yuces. PannoHanbHble ypaBHeHMs M HepaBeHcTBa (16 yacoB)

MHOECTBO, OIepaluy HaJl MHOXKECTBAMH.
Juarpammbl Diinepa—BeHHa

1

Panunonasnbuble unciia. OOBIKHOBEHHBIE M JIECITHUHBIE

2 JpoOH, IPOLIEHTHI, OECKOHEYHBIE EPHONIECKHE 1
Ipobu

3 ApudmernuecKre Oepalyy ¢ palOHaIbHBIMH |
YUCIaMH, IPe0OPa30BaHus YNCIOBBIX BBIPAKCHHIT
TIpumenenne npo6Geii 1 IPOIIEHTOB IS PelIeHNs

4 MPUKJIAJHBIX 33/1a4 U3 Pa3JIMYHBIX OTpAciel 3HaHUH 1 1
peabHOMU KU3HU
TIpumenenne npo6Geii 1 POIIEHTOB JUIS PeLIeHNs

5 TIPUKJIAHBIX 33124 U3 PAa3IMIHBIX OTpaciel 3HaHuH 1 1
peayibHOM KU3HU

6 JleticTBuTenbHbIE ynca. PainonansHeie u |
HppalyOHaIbHbIE YHCIA

7 ApudmeTnuecKre onepanyy ¢ IeHCTBUTENEHBIMI |
YHCTaMI

3 IIpuGmKEHHBIE BBIYUCIICHUS], IPABUIIA OKPYTIICHHU, |
TIPUKHUJIKA U OLEHKA Pe3yJIbTaTa BBIYMCICHUH

9 ToxaecTBa ¥ TOXXIECTBEHHbIE TPe00pazoBaHUs 1

10 YpaBHeHHE, KOPEHb YPaBHEHHS 1

11 HepaseHcTBo, penieHne HepaBeHCTBa 1

12 Merton MHTEpBANIOB 1

13 Pemienne nenbix 1 ApoOHO-PAIMOHAIBHBIX YPaBHEHUI |
¥ HEPaBEHCTB

14 1

15 1
Kontponbras padora o teme "MHoxkecTBa

16 PALMOHATIBHBIX U IEHCTBUTENIBHBIX YHCEL. 1 1

PannonansHele ypaBHEHHS U HEPABEHCTB"

@yuknuu u rpaguxu. CreneHsb ¢ LeJbIM Noka3arteeM (8 yacoB)




Oynknus, criocoos! 3ananust GyHKIMU. B3anmHo

17
oOpaTtHbIe QYHKIUH

I'pacdux dpynkimu. O61acTh onpeaeneHus u
18 MHOXECTBO 3HaueHu# ¢pynkiuu. Hymn dynxmum. 1
IIpomexxyTKH 3HAKOIOCTOSIHCTBA

19 Yérubie u HeUETHBIC PyHKIUH 1

Crenens ¢ nensiM nokaszateneM. CtannaptHas Gopma

20
3alIMCHU JCUCTBUTCIBHOIO YHCIa

Hcnonp3oBanue moaxosuieil hopmbl 3ariucu
21 JIeMCTBUTEIBHBIX YHCE IS PELIEHUS IPAKTUYECKUX 1
3a1a4 U MPEACTABICHHS JTAHHBIX

CreneHHas (byHKI_II/ISI C HaTypaJIbHBIM U LICJIBIM

22 - 1
nokasareneM. E€ coiicta n rpadux

23 1

24 1

Apudmernyeckuii KopeHb n—oii crenenu. MppannonajibHble ypaBHeHUs] U HepaBeHCTBa (20 yacoB)

25 Apudmernueckuii KOpeHb HATYPaIbHOH CTENEHN 1

26 Apudmernieckuit KOpeHb HATYPATBHON CTEIICHH 1

27 CaoiicTBa apr()METHIECKOT0 KOPHS HAaTypaabHOI |
CTerneHu

28 CaoiicTBa api()METHIECKOT0 KOPHS HaTypaabHON |
CTeTIeHN

29 CBoiicTBa apu(pMETHIECKOTO KOPHS HATYPAITbHON |
CTeleHu

30 Jle#icTBHSA ¢ apuPMETHIECKUMHI KOPHAMH N—0it |
CTeTIeHN

31 JeiictBus ¢ apuMeTHICCKUMU KOPHIMU N—Oit |
CTeleHu

3 Jle#icTBHSA ¢ apuPMETHIECKUMHI KOPHAMH N—0it |
CTeTIeHN

13 JeiictBus ¢ apuMeTHICCKUMU KOPHIMU N—Oit |
CTeTIeHN

34 JeticTBus ¢ apu(METHIECKUMU KOPHAMU N—0it 1
CTeleHu

35 Pemenne nppanmoHaabHbIX YPaBHEHHUH 1 HEPABEHCTB 1

36 Pemenne nppaninoHanbHbIX YPaBHEHHUH U HEPABEHCTB 1

37 Perienne nppanmoHaabHbIX YPaBHEHHUH 1 HEPABEHCTB 1

38 Pemenne nppannoHanbHbIX YPaBHEHHUM 1 HEPABEHCTB 1

1

39 Perienne nppanmoHaabHbIX YPaBHEHHUH 1 HEPABEHCTB




40 CoticTBa 1 rpaduK KOPHS N-0H CTENICHH 1
41 CoiictBa 1 rpaduK KOPHS N-0if CTENeHH 1
42 1
43 1
KonTponsnast paboTa mo Teme "Apudmernaeckuit
44 KOpeHb N—oH cTeneHu. MpparoHansHble ypaBHEHUS U 1 1
HepaBeHcTBa"
®opmyabl TpuronoMeTpun. Tpuronomerpuyeckue ypapHeHus (24 yaca)
45 CHHyC, KOCUHYC M TAHI'€HC YUCIIOBOTO apryMeHTa 1
46 CuHyc, KOCHHYC H TaHT'€HC YHCJIOBOTO apTyMeHTa 1
47 ApKCHHYC, apKKOCHHYC U apKTaHTCHC YHCIIOBOTO |
aprymeHra
43 ApKCHHYC, apKKOCHHYC 1 apKTaHTEHC YHCIIOBOTO |
aprymeHTa
49 Tpuronomerpudeckas OKpyKHOCTb, OLPEACICHUE |
TPHUIOHOMETPHYECKUX (DYHKLHIT YUCIOBOTO apryMEHTa
50 Tpuronomerpudeckast OKpyKHOCTb, OIpEIeIICHUE |
TPUTOHOMETPHYECKUX (DYHKIIHI YHCIOBOTO apryMEHTa
51 OCHOBHBIE TPHTOHOMETPHIECKHE HOPMYJIIBI 1
52 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
53 OCHOBHBIE TPHTOHOMETpHIECKHE (HOPMYJIBI 1
54 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
55 TIpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BBIPAKEHUIT 1
56 IpeobpasoBanne TPHTOHOMETPHIECKHIX BBIPAKEHUIT 1
57 TIpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BBIPAKEHUIT 1
58 IIpeobpa3oBanne TPUTOHOMETPHIECKHX BBIPAKEHNH 1
59 TIpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BBIPAKEHUIT 1
60 Pemenne TpHroHOMETPHYECKHX ypaBHEHUH 1
61 Pemienne TpUroHOMETPUYECKUX YpaBHEHUN 1
62 Pemenne TpHroHOMETPHYECKHX ypaBHEHUH 1
63 Pemienne TpuroHoMeTpudeCcKuX ypaBHEHHH 1
64 Perenne TpuroHoMeTpudeCKUX ypaBHEHHH 1
65 Pemenne TpuroHoMeTpudecKuX ypaBHEHHH 1
66 1
67 1
68 KonTponsnast pabota o teme "dopmyIis 1 1
TpUroHOMeTpHH. TpUroHOMeTpHYecKHe ypaBHEeHU"




IMocnenoBarenbHOCTH M porpeccuu (74acos)

HOCJ’IC,Z[OBaTCJ'ILHOCTH, crocoObI 3a1aHuUs

69 TocliejoBaTenbHOCTell. MOHOTOHHEIE 1
TIOCIIEIOBATENFHOCTH
Apudmernueckas U reOMETPHYECKask IPOrPECCUH.
70 Hcnonp30BaHue NpoOrpeccuu [Uisl perieHns peaabHbIX 1
3a/1a4 IPUKIIATHOTO XapaKTepa
Beckoneuno yObIBaroImasi reoMeTpuIecKast
71 nporpeccusi. CyMma OECKOHEYHO yObIBArOLICH 1
TeOMETPHUYECKOIl IPOrpeccHu
72 Dopmyiia CII0KHbIX POLIEHTOB 1
73 Dopmyia CI0KHBIX IPOLIEHTOB 1
74 1
75 1
IloBTOpenue, 0000menne, cucreMaruzauus 3nanuii (10 yacon)
76 1
77 1
78 1
79 1
80 1
81 1
82 1
83 TloaroroBka K UTOroBOi KOHTPOJIBHON paboTe 1
84 Hrorosast KoHTpONBHAS padboTa 1
35 O00011eHre, CUCTEMaTH3allUs 3HAHUH 32 Kype |

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

anreOpsl M Havyan MateMaTHdeckoro aHanusa 10 kiacca

N
oo




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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