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MOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anrebpa u Hadajga MaTeMaTHIECKOTO
aHanau3a» 0a3oBOro ypoBHs st oOydaronquxcs 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBaHus. Peammzarus mporpamMmbl OOSCIIEYMBAET OBIIAJICHUE KITFOYCBBIMH
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUIsI CAMOPa3BUTHS W HEMPEPHIBHOTO
oOpa3oBaHus, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTUA OOYJAFOIIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTHYECKOrO aHajlu3a» SIBISETCS OJHHUM W3
HauOojiee 3HAUYMMBIX B MPOrpaMMe CTapllield UIKOJIbI, IOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€ClIeuMBaeT HHCTPYMEHTAJIbHYIO 0a3zy M M3yuyeHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroid CTOPOHBI, (POPMUPYET JOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYaIIUXCs Ha YpOBHE, HEOOXOIWMOM [UIsl OCBOCHHS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOI'O Kypca ydalllhecs OBJIAaACBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKOM hopMme.

Kypc anreOpel 1 Hauaja MaTeMaTHYECKOro0 aHaJIN3a 3aKJIaJbIBAET OCHOBY IS
YCHELIHOTO OBJIAJCHUS] 3aKOHaMU (PU3UKHU, XUMHUHU, OHOJOTMH, TOHUMaHUS
OCHOBHBIX TEHJCHIMM HSKOHOMHMKM U OOIIECTBEHHON JKU3HH, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B IIOBCEIHEBHOM XKU3HM. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMU MaTeMAaTUYECKUMHU KOHCTPYKLMSIMHU
pa3BUBAaE€T YMEHHE HaXOJAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH HCTUHHOCTH
YTBEPKJICHHUSI, HCIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHAJIOrUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIlLIeHUE. B xone uzyuenus
anreOppl W Hayal MaTeMaTHYeCKOro aHajli3a B CTapuledl MIKosie ydaruecs
[IOJIyYalOT HOBBIM OIBIT PELICHHWS IPUKIAIHBIX 3a1ad4, CaMOCTOSATEIBHOIO
IIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEANbHbIX CUTYallMi M WHTEPIpETaluu
IIOJIyYECHHBIX  PELICHWM, 3HAKOMATCA C  [pUMEPaAaMU  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH B MPUPOAE, HAYKE MU B MCKYCCTBE, C BBLIAIOIIUMUCS
MaTeMAaTUYECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc oOnagaer 3HAUMTEIBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPBIMA
peanu3yeTcsl Kak 4epe3 y4eOHBIM mMarepual, CroCOOCTBYIOMUN (POpMHPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cHeuuduky y4deOHOH AesITenbHOCTH,



TpeOyroen CaMOCTOSITEIIHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHLICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3yIbTaT.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajaM MaTeMaTH4ecKOoro
aHaJIM3a JISKUT JeATENbHOCTHBIN NIPUHIIUI 00YYEHUS.

Crpykrypa Kypca «Anredpa 1 Hadajla MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET
CIIEAYIOIIUE COAEPIKATEIBHO-METOANYECKUE JIMHUU: «YUucina ¥ BBIYUCICHUNY,
«Dyukuun  u rpadpuku», «YpaBHeHUST U HepaBeHCTBa», «Hauana
MaTeMaTU4YECKOro aHanusa», «MHo)kecTBa H  JIOTMKa». DBce OCHOBHBIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4alOTCAd HAa MPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTaplueil LIKOJIe, €CTECTBEHHO JOMNOJHSASA APYTr Ipyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM U pasaenamu. JlaHHBIA KypC  SIBJISIETCSA
WHTErPAaTUBHBIM, TIOCKOJBKY OOBEIUHSET B ce0e COJepKaHHE HECKOJIbKHX
MaTeMaTHYECKUX JUCLUUIUIMH: anre0pa, TPUrOHOMETpHsI, MaTeMaTUUECKHUI aHaJu3,
Teopusi MHOKecTB U Ap. [lo Mepe Toro kak ywamiuecs OBJaJeBalOT BCE Ooee
HIMPOKUM MAaTEMAaTHYECKUM anmapaTroM, y HUX MOCIeN0BaTeNbHO (hOopMUpyETCsS U
COBEPULICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYIO MOJEIb peaJbHOU
CUTYyalluM, NPUMEHATh 3HAHUSA, IOJyYEHHbIE B Kypce «Airedpa W Hayana
MaTEMAaTUYECKOT0 aHAJIN3a», Ul PELICHHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTEeMaTU4YECKOM 3a/1aut, a 3aTEM MHTEPIPETUPOBATH IIOJYUYEHHBIN PE3YJIbTaT.

ConepxaTenbHO-METOANYECKAA JTUHUA «HUucna W BBIYMCIECHUS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4yaToO B OCHOBHOH IKkoje. B crapuieil mkosie ocoboe BHUMaHUE YJENseTcs
(GOpPMHUPOBAHUIO TPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKJIIOYAIOIIMX B ceOd
WCIIOJIb30BAHUE pPA3IMYHBIX (OpPM 3amuCH JIEUCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUSA C HUMM, JENaThb IPUKUIKY, OLICHMBATh
pe3ynpraT. OOyyaromuecs NOIY4YalOT HAaBBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JEUCTBUM C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCs Ha IPOTSHKEHUU BCETO
oOyueHusi B cCTaplield IIKOJe, IOCKOJbKY B KaXKJIOM paslese IporpaMMbl
MPEAYyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIUX 3ahad. OOyuaromuecs OBIaJ€BaIOT
Pa3IMYHBIMUA METOJAMU pEILICHUs LEbIX, PalUOHAIBHBIX, HPPaALMOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHUA UCIIOIB3YIOTCS MIPU UCCIECI0BAHUU
(GyHKLIMIA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3aa4 M 3ajay Ha
HaxOXXJIEHUE HauOOJBIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHUE YMEHHI
BBIIOJIHATH pacu€Tel Mo QopMmyiiaMm, NpeoOpa3oBaHMs LEIbIX, PAlUOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXe BBIPAKCHUM,



COJIEp>KaIllMX CTENEHUu U Jiorapudmel. bmaromaps m3ydeHuro anredpandeckoro
MaTepuana  MPOUCXOAWUT  JalbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYamuXxcs, (OPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AureOpa
npegiaraet d(Q(EeKTUBHbIE HHCTPYMEHTHI JUIsl PEIICHUS MPaKTUUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeToMUecKass JUHUA «DYHKIMM U Tpa@UKH» TECHO
HepervieTaeTcs ¢ APyTUMHU JUHUSIMH Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 3a7a€T
MOCJIEI0BATENBHOCTD U3y4YEeHUS MaTepuaia. N3yuenue CTEIEHHOM,
MOKa3aTeJIbHOM, JTIOrapu()MUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (QYHKIUN JUIsl PELIECHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTeMAaTUYECKUM aHAIU30M,
TaKk W C pEHICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipu 3TOM OonblIoOe BHUMAaHHE
yaensieTcs: (pOpMHPOBAHUIO YMEHHUS BBIpaKaTh (POpPMyJIaMHU 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON JTUHUM HALEJIEH Ha pa3BUTHE YMEHUMN
¥ HaBBIKOB, IMO3BOJIAIOIIMX BBIpaXaTh 3aBHUCHUMOCTH MEXAYy BEITUYMHAMU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCIIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHast nuHus «Hauana mareMaTHyeckoro aHajivsa» MO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTWYECKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YyYaromMMCs, Y KOTOPbIX MOSIBISIETCS BO3MOXHOCTh MCCIIEJIOBATh U
CTpOUTHh Trpa@uku GYHKIUH, ONpenensiTh HMX HauOOJIbIIME M HAUMEHBIIUE
3HAYECHUsI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl IpoleccoB. JlaHHasg coaepkarenbHas JIMHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYallUH,
HaXOXKJICHUSl HAWIy4dllero peueHus B MNPUKIAIHBIX, B TOM YHCJIE COLHAJIbHO-
HSKOHOMHUYECKHUX, 3a/Jayax. 3HAaKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTUYECKOTO0 U KPEATUBHOTO
MBILIUICHUS, (POPMHUPOBAHUIO YMEHHH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHUKEe U uckycctBe. OOydammuecs y3HAKOT O
BBIIAIONINXCST pe3yJbTaTaX, IMONYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOPaX.

CopneprxarenbHo-MeTOIMUECKas IMHUS «MHOXKECTBa U JIOTHUKa» B OCHOBHOM
IOCBSIIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB.  T€OpEeTUKO-MHOKECTBEHHBIE
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJBHOM MaTeMaTHKW W TPEararT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAUHSIONIUN BCE pa3/ieibl MATEMATHKU U €€
OPUIOKEHHM, OHM CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUIUIMHBI B €IMHOE
uenoe. [loatoMy BakHO AaThb BO3MOMKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M HCIOJIb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hadajsa MaTEMaTUYECKOTO aHaIn3a» MPHUCYTCTBYIOT
TaK)k€ OCHOBbI ~MaTEMaTHUYECKOTO MOJICIUPOBAHUSA, KOTOPBhIE MPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIENICH peabHbIX CUTYAINH, UCCIEOBAHUS
ATUX MOJENIeH C MOMOIIBIO ammapara ajareOpbl ¥ MaTeMaTUYeCKOrO aHaau3a |
MHTEPIPETALMNA TOJYYEHHBIX PE3YyJbTaTOB. Takue 3aJaHus BIUIETCHbI B KayK[bIi
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTEpHUall Kypca HIMPOKO HUCIIONIb3YeTCs
JUTSL pEIIeHUs] IPUKIAIHBIX 3a/1a4. [Ipu perieHun peanbHbIX NPAKTUYECKUX 3a7a4y
y4amuecs pa3BUBAIOT HAOMIOATENIPHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HWCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. [edarenbHocTh 10 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOLECCE M3YUYEHHs BCEX TeM Kypca «Anredpa W Havana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha M3ydeHHME Kypca ajireOphl M Hayal MaTeMaTU4eCKOro
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B
Hezenmo B 11 kimacce, Bcero 3a iBa roga o0yuenus — 170 gacos.

COAEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yucna v BIYMCICHUA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JIECSITUYHBIC APOOH, MPOIICHTHI,
OCCKOHEUHbIE  TepuoAuYecKue  Japodu. ApudmeThyeckue  omepanuu  C
paIrMOHAIBHBIMU YMCJIaMU, TPEO0Pa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Ipo0Oeil ¥ MPOIEHTOB JUIsl PEIICHUs MPUKIAJAHBIX 33/lad U3 Pa3jINdHbIX OTpacieit
3HAHWUU U PEaJbHOU JKU3HMU.

JlelictBuTeNbHBIE uYuCaa. PalMoHanbHblE W HPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanud ¢ JEHCTBUTEIbHBIMU 4YHCiIaMH. [IpuOnrmkEéHHbBIC
BBIYMCIICHUS, ITPABUIIA OKPYTJICHUS, TPUKHJIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  dopma  3amucu
JNEUCTBUTENBHOTO 4yMcia. Vcrmosib3oBaHME — MOAXOAsIIe  GopMmbl  3amucu



JNEUCTBUTEIIBHBIX YWCEN I PEUICHHUS NPAKTUYECKUX 3aJa4 M MPEACTaBICHUSA
JAHHBIX.

ApudmMernyueckuii  KOpeHb  HaTypallbHOM  cTeneHu.  JleWcTBus  C
apu(pMEeTUUECKUMU KOPHSIMU HATYpPaIbHON CTEIIECHHU.

CuHyC, KOCHHYC U TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTaHI'€HC YHCIIOBOTO apryMEeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOKAECTBEHHBIE IPE0OPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoOBHbIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHEHUE, KOpPEHb YypaBHEHHS. HepaBEeHCTBO, peEIIEHUE HEPABEHCTBA.
Metona HHTEpPBAJIOB.

Pemienue 1ienbix U ApoOHO-pAIIMOHANBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a7ad
W 33J1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEATbHOU KU3HH.

DOyHKUMHA U TPapuKu

Oynkumsa, crnocodbl 3amgaHus ¢QyHkuuu. ['padux ynkuuu. Bzaumuo
oOpaTHbIe PYHKIUU.

OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHud ¢yHkumu. Hymu dyskmmm.
[IpomexyTku 3HAaKONOCTOSIHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajbHBIM U IIEJbIM Moka3areneM. E€ cBoiicTBa u
rpadux. CBoiicTBa U rpauK KOpHS 1-OU CTEIEHHU.

TpuronoMmerpruyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(yHKIMIA YUCIOBOTO apryMEHTA.

Havaja MaTeMaTH4ecKOro aHajam3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE MOCIIETOBATEIBHOCTH.

ApudmMernueckast ¥ reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH reOMEeTpUYECKON
nporpeccu. DopMyna CIOXKHBIX NPOLEHTOB. Mcnosb3oBanue mporpeccum uist
pELICHUs PeallbHBIX 3a7a4 IIPUKIAJHOTO XapaKTepa.

MHoxecTBa U JIOTMKA

MHOK€eCTBO, omepanuyd HajJ MHOXXecTBaMu. Juarpammsl Jisiepa—BeHHa.
IIpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara JUisli ONMMCAaHWs pPEATBbHBIX
MPOIIECCOB U SBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yIeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIIACC



Yucna v BIYMCICHUA

Harypansnsie u nensie yncia. [IpuzHaku 1eMMOCTH LENbIX YHUCEIL.

Crenens ¢ panmoHaIbHBIM MTOKa3aTeraeM. CBOICTBA CTEEHHU.

Jlorapugm uncna. JlecsTUUHbIE U HaTypalbHbIE JIOTAPU(PMBIL.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXKeHU, COAEPKALIUX JIOTAPU(MBI.

[IpeoOpa3oBanne BBIpAXKECHUN, COACPKAIIUX CTENEHH C PAlUOHATHLHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUS! U HEPABEHCTBA.

CucTtemMbl TUHEWHBIX ypaBHEHM. PellleHne MpUKIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHCHUM.

CucTeMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJady M3 pa3jMyHbIX 00JlacTel HAayKu U peasbHOM
KU3HU.

DYyHKIUU U TPaPUKH

Oyukuus. [lepumogmueckne  pynkumu. [IpoMexyTkn  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI (QyHKIIMU. HamOomnbiliee W HauMEHbIIEe
3HaueHHe (PYHKIIMHU HAa IPOMEXKYTKE.

Tpuronomerpuueckue PyHKIIMHN, UX CBOMNCTBA U TpadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKINH, UX CBOMCTBA U TPapUKH.

Hcnonb3oBanue rpagukoB QyHKIUN JUIsl pellIeHUs YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnons3oBanue rpadukoB GyHKIUN I KCCIEIOBAHHUS MPOIECCOB MU
3aBHCHMOCTEH, KOTOpbhI€ BO3HUKAIOT MPHU PEIICHUU 33a/Ja4 U3 JPYTUX y4eOHbBIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

HenpepsiBHble (yHKIMH. METOA UHTEPBATIOB AJI PEIICHUS HEPABEHCTB.

[IpomsBognas  Qyukmuu. [‘eomerpudeckuii u  (QU3HYECKUI  CMBICIT
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTApHBIX  QYHKUIUNA.  DopMynbl  HaXOXKACHUS
MPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne MpoU3BOAHON K MCCIENO0BAHUIO (DYHKIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxkienue HanbobIIero 1 HaMMEHbIIETro 3HaueHus: QyHKIMHU Ha
OTpE3KE.



[IpumeHeHne NpOU3BOJHOM JUIsl HAXOXKJIEHUS HAWIYYIIero peEIIeHUs B
OPUKIAIHBIX 3a7adax, JUisl OIpEIEJCHUs CKOPOCTH MpPOLECCca, 3aJaHHOTO
dbopmyoii unu rpaduKoM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMeTrpudyeckuid W (u3mdeckuid cmbicia. Beruucnenue
uHTerpaia mno gpopmyine Herorona—JleliOnura.

IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO TmpenMera «MaremaTtuka» TOMKHO OO0eCIeunBaTh
JOCTHKEHUE HAa YPOBHE CpPeTHEr0 O0IIero o0pa3oBaHusl CAEAYIOUIUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4EOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKA O0YYAIOMIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOI'O WJIE€HAa POCCHICKOro OOIEeCTBa, MPEJACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHUEM
B3aMMO/JICCTBOBATh C COLUMAJIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HX
(YHKIUSMHA 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUICKON TPaXTAHCKON MIACHTHYHOCTH, YBAKCHHUS
K MIPOLLJIOMY ¥ HACTOSINIEMY POCCUHMCKOW MAaTEMATHUKH, IECHHOCTHBIM OTHOIIECHUEM
K JIOCTHKEHUSIM POCCUHUCKHX MAaTEMaTHKOB M POCCHUMCKOM MAaTEMaTHYECKON
IIKOJIBI, K KCHOJIb30BAaHUIO 3TUX JOCTHKEHHUU B JPYTrMX HayKaX, TEXHOJIOTHUSAX,
chepax PKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMUS, HJTHUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUN HAYKH U JIEITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHHUE YCTOMYHUBOTO Oy IyIIETo.

DCTeTHYEeCKOE BOCITUTAHHE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIIEHNH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:



c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbIO (3710pOBO€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryispHas dusnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHHS, pu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO.

TpynoBoe BoCIIUTaHHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznu4yHbiM  chepaM  TPOQPECCHOHATLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit npodeccur W pean30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
FOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSIKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHUIO B PEIICHUH NPAKTUYECKUX 3314 MAaTEMAaTUYECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKOW KYyJIbTYpPbl, MOHHUMAHUEM BIIHUSHUS
COI[MATIbHO-3KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMATBHOMN
Cpelbl, OCO3HaHMEM TJ00aJBbHOTO XapakTepa HSKOJOTMYECKHX MpooOJieM;
OpUEHTaIlMell Ha MPUMEHEHUE MaTeMAaTHYEeCKUX 3HAHUU ISl pelieHus 3a1ad B
0o0JlacTU  OKpYXarolllel cpenpl, IUIAaHUPOBAHUSA TMOCTYNKOB M OILIEHKH HUX
BO3MOYKHBIX IOCIICICTBUN TSI OKPYKAIOIIEH CPE/IbI.

[{eHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPaKTUKH, [MOHUMAaHUEM
MaTEeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTAarloB €&
pa3BUTHA M 3HAYMMOCTH MJI Pa3BUTHS UUBWIW3ALWU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTUYeCKOM KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYK) M HCCIEAOBATENBCKYIO AECSATEIBHOCTH
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeTtanpeMeTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIAIMUSHBIMU OeUCTNEUIMUL.

1)  Vwuueepcanvmvie  nosmnasamenvnwvle  Oelicmeus,  obecnedusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECco8 o0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcaowe20  Mupd,  NpPUMEHeHUe  J102UYECKUX,
uccnedosamenvbCKux onepayuil, ymerull pabomams ¢ ungopmayueti).



ba3oBrle nornueckue JIeCTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHUECKHUX
OOBEKTOB, TMOHATHH, OTHOLICHUH MEXAY MOHITHIMH, (OpPMYIUPOBATH
OTpeAeNICHUs] TMOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NIPEOOpa3OBBIBaTh  CYXKJICHHUS:
YTBEpAUTENbHbIE U OTpPHUIATENIbHbIE, €AWHUYHBbIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJIISIT ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTUBOpedrsi B (akTaxX, MAaHHBIX, HAOMIOJEHUSIX H YTBEPKICHUSX;
npeniaraTh  KPUTEPUU A7 BBISIBICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JeJiaTh BBIBOJIBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
WHAYKTUBHBIX YMO3AKIIOYCHUN, YMO3aKIIOUEHUH 0 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSTEILHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEpKACHUN (MIpsIMble U OT MPOTHUBHOIO), BEICTpauBaTh apryMEHTAaLHUIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHHS U BBIBOJIBI,

BBIOMpATh Ccroco0 pemeHus ydyeOHoW 3aaaud (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOUpAaTh HauOoJiee MOAXOAAIUN C Y4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelbCKue JeHCTBUS:

HCITOJI30BaTh BOMPOCHI KAK HMCCIICOBATEIIHCKAN WHCTPYMEHT TO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIUE MPOTHBOPEUYHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBAaThH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSTEITHLHO CIUTAHMPOBAHHBII IKCIIEPUMEHT,
HCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHu4eCcKOro
O0BEKTa, SIBJICHUS, TIPOIECCa, BBHISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB H 0000IIEHHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUTATh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmarnueii:

BBISIBIIATH Je(UIIMTHI MHOOPMALIMK, JAHHBIX, HEOOXOJAMMBIX JJII OTBETa
Ha BOIPOC U JJIsI PEILICHUs 3a]1auu;



e BBIOMpaTh UWH(DOpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATE €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpaduecKky;

e OIICHHMBATH Ha/IEKHOCTh uHpOpMaITUU 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKamueHuwle Oelicmeus, o0becneuusaom

cpopmMupo8aHHoCcms COYUATLHBIX HABLIKOE 00)YAIOUUXCHL.

Oo61enue:

e BOCIPUHUMATL U (OPMYJIMPOBATH CYXICHHS B COOTBETCTBHU C
YCIIOBHSIMHU | TIEJISIMHA OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBEIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /IaBaTh IMOSICHEHUS IO
XOJy pelIeHus 3a71a9i, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3yibTar;

e B X0/€ O0CYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOi TEMBI,
pOoOJIEMBI, peraeMou 3aa4r, BHICKA3bIBATh UCH, HAIICJICHHBIC HA TIOUCK
pEIICHUS; COMOCTaBISATh CBOM CYXIEHHS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHApY)XKMBATh Pa3lIMYMe W CXOJCTBO IO3UIUH; B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABIATH  PE3yNbTaThl  PEIICHUS  3aJadd,  OKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 33724 MPE3ECHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

e TMOHWMATh ®  HWCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaIbHON PabOThI MPY PENICHUH YYEOHBIX 3a1a4; MPUHUMATD I1eJTb
COBMECTHOH JESATEeNhbHOCTH, IUIAHWUPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboThl, pacrpenensaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

e YYacTBOBaTh B IPYMIOBKIX (popmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPJIMHUPOBATh CBOW JEHCTBHUS C JAPYTHMH YiICHAMU KOMAaHJIbI;
OIICHWBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Yuueepcanvnvie  pezynamueHuvle Oelicmeus, obecneuugaom
Gopmuposanue cMblCL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUs 3a/1a4l, BEIOUPATh CIOCO0 PEIIeHuUs ¢
y4€TOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, ApIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMAUK.



CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMHU TO3HABATENHHON pediekcun Kak OCO3HAHHS
COBEpPIIAEMbIX JIEUCTBUN U MBICIHUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMM  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTara peleHus MaTeMaTUIeCKOM 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PEIICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIGHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHIM, OOBICHSTH
MPUYHUHBI JTOCTHUKEHUS WIM HETOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH,
HaxO0JUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJ/IBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAJIM3ay
Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHHS JOJDKHO OOECTIeUMBATH JOCTHIKEHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJTACC

Yucsia 1 BbIYUCICHUSA

OnepupoBaTh MNOHATUSIMH: pAIMOHAIBHOE W JEHCTBUTEIBLHOE YMCIIO,
OOBIKHOBEHHAs U JIeCATUYHAS APOOb, MPOLEHTHI.

Bomonusate  apudmernyeckue — omepanu € palMOHAJIbHBIMU U
JEHUCTBUTEIBHBIMH YHCIIAMHU.

BoinonHsaTh puOIMKEHHBIE BBIUMUCICHUS, UCIIONB3YS MpaBuila OKPYTJICHHUS,
JIeJ1aTh MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM.

OnepupoBarh MOHATUSAMU: CTENEHb C ILEJIBIM I[OKa3aTeJeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTEIEHH;
UCII0JIb30BaTh MOAXOASAILYI0 (OPMY 3aITUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yTIila yepe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKIUH.

YpaBHeHMsI 1 HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BoinonHaTh peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.



BomonusaTe npeoOpa3oBaHMsl LEIbIX, PALMOHAIBHBIX U HPPaLMOHAIBHBIX
BBIDAKEHUH W pelaTb OCHOBHBIE THUIBI  LEJIbIX, PaldOHAIBHBIX WU
MppaLMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA /IS PELICHUSI MATEMAaTHYECKUX 3a7a4
W 33J1a4 U3 Pa3INYHbIX 00JIaCTe HAYKH U PEaTbHOU KU3HH.

MognenupoBaTh peanbHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIPDAKEHUSI, YpaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEAO0BATh
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM aIIapaTa anreopsol.

DOyHKUUHA U TPaPuKu

OmneprpoBaTh MOHATUSIMM: (PYHKLHMSI, CIIOCOOBI 3aJaHUsl (YHKIMH, 00JacCTb
ONpEJEeNeHUs] U MHOXKECTBO 3HA4YeHMH (QYyHKUUH, Tpaduk (yHKUHUHU, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIHUH, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pellieHrs YpaBHEHUH.

Crpoutb M unTaTh rpaUKu JUHEHHON (DYHKIMH, KBaJAPATUYHOW (DYHKIIHH,
CTETIEHHOM (PYHKIIMH C LEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJa4 U3 APYruX YYEOHBIX MPEIMETOB U peajbHOM
’KU3HU; BbIpaXKaTh (POpMyIaMHu 3aBUCUMOCTH MEK/y BEIIMYMHAMHU.

Havana mareMaTH4eCKOro aHAJIN3a

OneprpoBaTh NOHATHUSAMHU: IOCIEAOBATENbHOCTh, apUPMETHUECKas U
r€OMETPUYECKAsI IPOrPECCUMU.

OnepupoBaTth TMOHATUAMH: OECKOHEUHO YOBbIBarollasgs TIeOMETpUYECKast
nporpeccusi, cyMMa O6€CKOHEYHO yObIBAIOLIE reOMETPUUECKON TPOrPECCUH.

3agaBaTh MOCJIEI0BATEIIBHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U MPOTPECCHUM I PELIEHUS
peanpHBIX 33734 IPUKIATHOTO XapaKTepa.

MHosKecTBa M JIOTHKA

OnepupoBath NOHATUSMH: MHOXKECTBO, OIEpALlMU HaJl MHOYKECTBAMHM.

Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONHCAHMS
peanbHBIX NPOLECCOB U SABJICHUM, MPU PEIICHWU 3aJad U3 JIPYTrux Y4eOHBIX
IIPEIMETOB.

OnepupoBaTb  NOHATUSAMH: ONpeJIeNICHNe,  Teopema, CJIEJICTBHE,
JOKa3aTENbCTBO.

11 KIIACC

Yucaa v BLIYUCJICHUA



OnepupoBaTh MOHATHUSAMM: HaTypalbHOE, LEJIOE€ 4YHUCIO; HCIOIb30BaTh
NPU3HAKK JIETMMOCTH LIEJIBIX YHCENl, PA3JIOKEHUE YKCIIa HA MIPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a]1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh NOHATUAMHU: JOrapupM Uucia, ACCATUYHBIE M HATypalbHbIE
J0TapuQMBbI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHWM i1 NpeoOpa3oBaHUs  BBIPAKECHMIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUE W HEPABEHCTBO; PEILIATH
OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUpPOBaTh MOHATUAMU: JIOTapU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTp pemenns NpoCTENINX TPUTOHOMETPHYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEMHBIX YPAaBHEHUW U €€ DPEILICHUE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN IS PELICHUS PAKTUYECKUX 3a7a4.

Haxomuts pemieHus mpoCTEUIINX CUCTEM M COBOKYIHOCTEW PalMOHAIBHBIX
YPaBHEHUI Y HEPABEHCTB.

MopenupoBaTh peajibHble CHUTYyallMM Ha S3bIKe aureOpbl, COCTABISTH
BBIPDAXKEHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIb30BAaHUEM alIapaTa ajareopbl.

DOyHKUMHA U TPaPuku

OnepupoBaTh  MOHATUSAMU:  NepuoAndeckas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUMHM, TOYKM JKCTpeMyma (QYHKIUHU, HauOosblliee U
HauMEHbIlIee 3HA4YeHUs (YHKIUM Ha MPOMEXKYTKE, HCIOJIb30BaTh WX IS
UcclieIoBaHus (PyHKINH, 3aJJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATENbHOH, Jiorapupmuueckon u
TPUTOHOMETPUYECKUX (PYHKUUN; U300pa)kaTh UX HAa KOOPAUHATHOW MJIOCKOCTH U
WCIIOJIB30BaTh JUIsl PELICHNs] YPAaBHEHNUN U HEPABEHCTB.

N300paxarh Ha KOOPJAMHATHON IUIOCKOCTH IpaUKy JIUHEWHBIX YpaBHEHUU
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUI.

Ucnonw3oBath rpaduikd QyHKIMA Ui KCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IpYruX y4eOHBIX TUCHUIUINH.

Hayana mareMaTH4eCcKOro aHajim3a

OnepupoBaTh NOHATUSIMU: HENpepbIBHAS (YHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh TEOMETPUUYECKUNA U (PU3HUECKHUI CMBICI MPOU3BOIHON ISl PEIICHUS
3a/1a4.

Haxoauts npon3BoAHbIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, HACTHOTO (DYHKIIHIA.



Hcnonp30BaTh MPOU3BOIHYIO AJISL UCCIENOBaHMS (YHKIIMM HA MOHOTOHHOCTD
M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHMS K TIOCTPOCHUIO TPAHKOB.

Hcnonp30BaTh MPOW3BOIHYIO MJIs1 HAXOXKIEHUS HAWIYYIEro pPEIICHUS B
MPUKIATHBIX, B TOM YHCJE COIMATbHO-9KOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh TMOHATHSMHU: TepBOOOpa3Hasi U  HUHTErpay; IMOHUMATh
reoMeTpUUECKUil 1 (PU3UYECKHI CMBICIT UHTETpaja.

Haxoaute mepBooOpa3Hbie 3JIE€MEHTApHBIX (DYHKIWH; BBIYUCISATH WHTETpal
o ¢popmyne Hororona—JIelOnuna.

Pemarpy npuknaaHble 3a7aud, B TOM YHUCIIE COILHMATIbHO-3KOHOMHUYECKOIO U
¢du3mveckoro xapakrepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHAIN3A.
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