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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENIBHOTO CTAaHAAPTa CPEAHETO
oOmero oOpa3oBaHusA, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJIM N3YYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa m Hawyanma MaTeMaTHYeCKOTO aHAIM3a» SIBISAETCS OJHUM M3
HaumOoJiee 3HAYMMBIX B MpPOTpaMMe CTapIICH IIKOJBI, ITOCKOJBKY, C OJIHOH
CTOPOHBI, OH OOECIEYMBACT HWHCTPYMCHTAJbHYIO 0a3zy JUId H3y4eHHUs BCEX
CCTCCTBCHHOHAYYHBIX KYpPCOB, a C JIPYrOd CTOPOHBI, (POPMHUPYET JIOTHUECKOE H
aOCTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHKHU, OOIIECTBO3HAHMS, HWCTOPUH, CIOBECHOCTH. B pamkax
JaHHOTO Kypca ydalluecs OBJaJIeBal0T YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOM
HayK#, KoTopas GOpMyIUPYET CBOM JOCTHKEHHSI B MATEeMaTHIeCKol hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIaAbIBA€T OCHOBY JIISI
YCIIENITHOT'O OBNQJICHUA 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHMS
OCHOBHBIX TCHJICHIMA HKOHOMHUKH U OOIIECTBEHHON JKWU3HHU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMCHHBIX IHU(DPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIOJB30BaTh UX B TOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHHIMH H JIOTHYECKH CTPOTHMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJb30BaTh 0000IIEHNE U KOHKPETHU3AIMI0, a0CTparupoBaHue 1
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE Yydalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH pealbHBIX CUTYyalluid W HHTEePIpPETAIun
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TIpUpOJIe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaet 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanm3yeTcsl Kak 4yepe3 y4eOHbIN Marepuai, CIOCOOCTBYIOMINN (hopMuUpOBaHHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN pPE3yJIbTaT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun U rpadpukuy», «YpaBHeHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBIsETCS
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIMPOKUM MaTEMaTUYECKUM alapaToM, Yy HUX MOCIE0BaTeIbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajlu3ay, JUJIs PElIeHHs] CaMOCTOSITENIbHO C(hOpMYyITHpPOBAHHON
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKoie. B crapmieil mikoine oco6oe BHUMaHUE YACNISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MOIY4YarOT HABBIKU NPUOIMKEHHBIX BBIUYHUCICHUMH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTapllield IIKOJe, TOCKOJbKY B KaXJAOM paslieie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydyeHHbIe yMeHNs UCTIONIB3YIOTCS IIPU UCCIIEA0BAHU N
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINOJIHATH pacy€Tel Mo (opmysiaMm, HpeoOpa3oBaHUs LEJIbIX, PALHOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI ydalluxcs, (HOPMUPYIOTCS HABBIKKM JEAYKTHBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperIeTaeTcsl ¢ APYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJIIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHass JuHUS «Hadanma maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAYEHWs, BBIYUCIATH IUIOMAAU QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed pealbHbIX CUTYallUH,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOTO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCS PE3yJbTaTaX, IMOJYYEHHBIX B XOJE pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS NMPOHU3BIBAIOT BECh KypC LIKOJbHOW MaT€MAaTUKH W IMpejararot



HauOosiee YHUBEPCATbHBIN A3bIK, 00BEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY ITOHMMAThb TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOM MAaTEMAaTUKU W HCHOJB30BaTh €r0 I
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHaiW3ay» MPHUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TIOCTPOCHUSI MOJIEJIEH peabHbIX CUTYaIlui, UCCIIeIOBAHMS
ATUX MOjeNiel C MOMOIIbIO anmapara ajiredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca LIMPOKO UCIIOJIb3YETCs
JUI PELICHUs NPUKIAAHbIX 3a1a4. [Ipy pemennn peanbHbIX NPAKTUYECKUX 3a7ad
yyaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIATHBIX
3a/lay OpPraHM3yeTcsl B IMpoOIlecce M3YUEHHUsI BCeX TeM Kypca «Ainredpa u Hauyasia
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVTAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a Ba roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIECHTHI,
OECKOHEUHbIE  MepUuoANYEcKre  JIpoldu.  Apudmerndeckue  omnepamuu  C
palMOHAILHBIMU YUCIIaMH, TPEOOpa30BaHUs YUCIOBBIX BbIpaxkeHul. [Ipumenenue
ApoOeil U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]ad U3 Pa3jIudHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuud C JACHCTBUTENbHBIMU uyHciaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUM.

Crenmenb ¢ wmenbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO yHucna. Mcrnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISl PEUICHUS MNPAKTUYECKUX 3adad U TPeACTaBICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(pMETUUECKUMHU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHBbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nensix v 1poOHO-palIMOHATBHBIX YPABHEHUN I HEPABEHCTB.

Pemenne nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoObl 3amaHus (Qynknww. ['padux dyaxmuu. Baumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[IpoMexyTKkH 3HAKONOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKLUH.

Crenennas (pyHKIMsI ¢ HATypaJlbHBIM U LIEIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHS N-Oi CTETEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GyHKIIMI 4HCIIOBOTO apTryMEHTA.



Havaja MmareMaTH4eCKOro aHAJIMU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuieckas nporpeccuu. beckoneuHno yObIBaromas
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE TMPOrpecCUr ISt
pELIEHUs PeAbHBIX 3aJa4 MIPUKJIIAJTHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJs OINMCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u uenbie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCE].

CreneHb ¢ palMoOHaIbHBIM TTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapudm uncina. JlecssTHUHBIC U HaTYpaIbHbIE JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMUX CTETEHH C PAMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS] 1 HEPABEHCTBA.

CucrteMbl TMHEUHBIX ypaBHEHUHU. PellleHre MPUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHCHUH.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInyHbIX 00JIacTeil HayKu W peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepumonnueckne  dyHkumu. [IpomMexyTkKMm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKH.

[TokaszatenbHas u morapudmMudeckasi yHKIIUU, IX CBOWCTBA U TpaduKy.

Ncnonw3oBanue rpadukoB QyHKUMM sl pelIeHUs] YPaBHEHUN U JIMHEHHBIX
CUCTEM.



Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKUIMKU. MeTo1 HHTEPBAIOB JIJISl PEILIEHHUS HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
IIPOU3BOJHOMN.

[IpousBoaHble  37MeMEHTapHbBIX  (QyHKIuA.  DopMynbl  HaXOXKICHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue Mpou3BOAHON K UCCIEeN0BaHMIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GYyHKIUU Ha
OTpE3Ke.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPEUIEHUS B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMynoi nian rpaduKoMm.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HBIX.

Wnurerpan, ero reoMmerpuuyeckudi u (u3mdyeckuid cmbicia. Boruucienue
uHTerpana no popmyne Hetorona—Jleitouuna.



INJIAHUPYEMBIE PE3YJIbTATHI
OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€cleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMbl y4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHIMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKCHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMCEHATh MaTeMaTHUYCCKHE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpOodEeCCHOHANIBHOW  NESITENbHOCTH, CBA3AHHBIM  C
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MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM0O00Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHH OCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3alady B
0o0JacCTH OKpy’Karomie cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUHN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd MW  OOIIECTBEHHOW MPAKTUKHU, TOHMMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS I[MBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpEICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO J1€ATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

. BBISIBIIATH U XApAaKTEpU30BaTh  CYIIECTBEHHbIE  IMPU3HAKHU
MaTeMaTH4eCKUX OOBEKTOB, TMOHSTHI, OTHOIICHUH MEXIYy MOHSITHUSIMH;
dbopMynHpoBaTH OMpeneNeHUs MOHATUI; YCTaHABIMUBATh CYIECTBEHHBIN MPU3HAK
Kiaccu(uKanuu, OCHOBaHUA [JIi OOOOIIEHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOT0 aHAJIN34;

. BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHBIE;
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. BBISIBIIAITH MAaT€MaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NpoTUBOpeurst B (hakTax, JAHHBIX, HAOMIOACHUSAX M YTBEPKACHUIX; Mpesararhb
KPUTEPUH JUIS BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHIA;

. JieJaTh BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
. IPOBOJUTh  CAMOCTOATENBHO  JOKA3aTEJbCTBA  MaTEMaTUYECKUX

yTBEpXKJIeHUH (NpsMbIE W OT MPOTHUBHOTO), BBICTPAMBATh aPryMEHTAIIHIO,
MIPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U
BBIBOJIBL;

. BBIOMpATh CIIOCOO pelreHust yaeOHo# 3a1aun (CpaBHUBATh HECKOIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HamOoJee TOAXOMANUHA ¢  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTeNbCKUe IEHCTBUS:

. UCIIOJIb30BaTh  BOMPOCHI KAaK HMCCIICIOBATEIbLCKHA HWHCTPYMECHT
no3HaHus; (OPMYIUPOBATH BOIMPOCH], (PUKCHPYIOIIKE MPOTHBOPEYHUE, POOIEMY,
yCTaHABJIMBATh MCKOMOE WM JIaHHOE, ()OPMHPOBATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHC,

. IPOBOJAUTh  CAMOCTOSITCIbHO  CIUIAHUPOBAHHBIA  SKCIICPHMCHT,
MCCIICJIOBAHNE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SIBIICHUS, TIPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMHU,
TPOIIECCAMU;

. CaMOCTOSITETFHO ~ (POPMYIHpPOBaTH OOOOMICHUSI ¥  BBIBOABI IO
pe3ynbTaTaM ~ MPOBEACHHOTO  HAOMIOACHWS,  WCCIEJIOBaHUS,  OLCHUBATh
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

. POTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTAThH
HPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nandopmanmeii:

. BBISIBIIATE JePUIIMTBI HMHPOPMAIUU, JaHHBIX, HEOOXOAUMBIX IS
OTBETA HA BOIPOC U JJIs PEIICHUS 3a1a4H;
. BBHIOMpaTh MHGOPMAIUI0 M3 HCTOYHUKOB PA3JIMYHBIX  THIIOB,

aHAM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  HHPOPMAIIUIO
Pa3TUYHBIX BUIOB B (OPM TIPEICTABICHNUS,

. CTPYKTYpPHpPOBaTh HWHGOPMAINIO, TMPEACTABIATE €€ B Pa3IHYHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKU;
. OIICHMBATh  HAA&KHOCTh  HH(OpPMAIMM 1O  CaMOCTOSTEIHHO

c(hOpMYITHPOBAHHBIM KPUTCPHSIM.

2)  Vnueepcanvmuvie  KoOMMyHUKamueHbvle  Oelicmeus, — 0Oecneuusaom
CPOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 0OYUAIOUUXCHL.

OOmienue:

. BOCIPUHMMAaTh W (OPMYJIMPOBATH CYKJICHHS B COOTBETCTBHUU C
YCIIOBUSIMH U IEJISIMU OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY
3peHHUs B YCTHBIX U NMMChbMCHHBIX TEKCTaX, JaBaTh HMOSICHCHHS I10 XOIY PCIICHHS
3a/1a4d, KOMMEHTUPOBATh MOJTYUYCHHBIH pe3yJIbTaT;
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. B X0/i€ 0OCYXIEHUsS 3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYX)AaeMoi
TeMBbI, TPOOJIEMBI, peIaeMoil 3a7jaur, BbICKa3bIBaTh UJEH, HAIIEJTICHHBIE HA TIOUCK
pEILIEHUs; COMOCTABIATH CBOM CYXKICHHUS C CYXICHHSIMH IPYTHX YYaCTHHKOB
auanora, oOHapyXHBaTh Pa3UYMe M CXOJCTBO TO3HIMA; B KOPPEKTHOU (opme
GopMynupOBaTH pa3HOTIIACHS, CBOM BO3PAKCHHUS,

. NPEICTABIATh  PE3YNbTaThl  pEIICHUs  3aJaud, JKCIEPHUMEHTa,
UCCJIEI0BaHUS, MPOEKTa; CaMOCTOSATEIbHO BbIOMpATh (OpMaAT BBICTYIJIEHUS C
y4€TOM 3aJ1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHUYECTBO:

. NOHMMAaTh W  UCHOJB30BaTh TMPEUMYIIECTBA KOMAHAHOH U
WHIUBHUIYaTbHOW pabOThl TpU pEHICHWH YYeOHBIX 3a/ad; NPUHUMAThH I1eNb
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW paloTHI,
pacnpenensaTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pe3yJbTaT
paboThI; 0000111aTh MHEHHUS HECKOJIBKUX JIFO/ICH;

. y4acTBOBaTh B TPYMIOBBIX (opmax padoTel (0OcyxkaeHus, oOMeH
MHEHHH, «MO3TOBBIC IITYPMBD» W HWHBIC); BBINOJHATH CBOI YacTh PaOOTHI |
KOOPJMHUPOBATh CBOM JICWCTBUSA C JPYTMMH YJICHAMH KOMAaHJbI; OIICHUBATH
Ka4eCTBO CBOETO BKJIaja B OOMIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHuvle Oeticmaus, obecneuugaom
Gopmuposanue cmMviCi108bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
CaMoopraHu3anus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIIECHHUS 3aJa4i, BEIOUpATh CIOcO0 PElIeHus C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

. BJIAJI€Th HABBIKAMHU I103HABATEIbHONW pepIEeKCUU KaK OCO3HAHUS
COBEpIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB; BIAJCTh
crocobamMu CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca M pe3yjbTara perieHus
MaTeMaTHYEeCKOM 3a7a4u;

. MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUU
3a/1a9M, BHOCUTb KOPPEKTUBBI B JIEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
JAHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;

. OIICHUBAaTh COOTBETCTBHE PE3yibTaTa IIEIHM U YCIOBHAM, OOBSCHITH
NPUYUHBI JOCTHKEHUS WM HEJOCTHKCHUSI PE3YyJIbTaTOB JIEATECIbHOCTH, HAXOAUTh
ommuOKYy, J1aBaTh OIICHKY IMTPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
OcBoenue yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAIIN3a»
Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUs TODKHO 00ECIeYHBATH JTOCTHIKCHHE
CJEAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

12



10 KJIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh MOHATUAMM: PALMOHAIBHOE W JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs ApOOb, IPOLEHTHI.

Boimonusate  apudmernyeckue  omepandd ¢ PAlMOHAIBHBIMH U
NEeUCTBUTEIILHBIMU YHCIIAMHU.

BoinonHaTh mpuOIMKEHHBIE BHIYUCICHUS, UCTIOJb3Ysl MPaBUJIa OKPYTJICHUS,
nenaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUI.

OnepupoBaTh MOHATUSMHU: CTEMEHb C IEJbIM IOKa3aTelieM; CTaHJIapTHas
dopMa 3amucu JAEMCTBUTENBHOIO UHWCIA, KOPEHb HATypajbHOM CTENEeHHU;
UCIIOJIb30BaTh MOAXOASILYI0 OPMY 3alUCU JEeHCTBUTEIbHBIX YUCEN I PELICHUs
MPaKTUYECKUX 3aJ1a4y U MPEACTaBICHUS IaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO YIJIa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJIBHOTO yria yepe3 oOpaTHbie TPUTOHOMETPUUECKHE
byHKIIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OnepupoBaTh MNOHATHSIMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; LIEJIOE,
palnoHaNbHOE, UPPALMOHAIbHOE YpAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BrimonHaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M pElIaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonHaTe npeoOpa3oBaHus LENBIX, PANMOHAIBHBIX M HPPAIMOHATBHBIX
BBIDA)KEHUH W pemaTrbh OCHOBHBIE  THUIIBI  LENBIX, palUOHAIBHBIX H
UPPALMOHAIIBHBIX YPABHEHU 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA JJI PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
M 33J1a4 13 Pa3IMIHBIX 00JlacTel HAYKU U PeaTbHOM JKU3HHU.

MopenupoBaTh pealibHbIE CUTyallMM Ha fA3BIKE aireOpbl, COCTABIITH
BBIpa)KEHUSI, YpPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 3aJayd, UCCIEA0BaTh
MOCTPOEHHBIE MOJIEIH C MCIIOJIh30BAHUEM aIapaTa anreopsol.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSAMU: (QYHKIUS, CIIOCOOBI 3amaHus (PpyHKIMH, 00JIacTh
OTIpEJICICHHs] M MHOXKECTBO 3HaueHWU (yHKwu, rpaduk (QyHKIUH, B3aHUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TOHATHUSAMU: HYETHOCTP W HEYETHOCTh (DYHKIMH, HYIH
(GYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBaTh rpaduiku GyHKINNA 715 PEMICHUS YPaBHEHU.

Ctpouth u unTaTh rpadyKu TUHEHHON (DYHKIMHM, KBAAPATUIHON (DYHKIIUH,
CTENEHHON (DYHKIUHU C 1IeJIBIM [TOKA3aTEIEM.
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Ucnonw3oBate rpaduiku ¢GyHKUMA I HUCCIIENOBAHUS TMPOLIECCOB U
3aBUCUMOCTEH MpPHU PEIICHUH 3a7a4 U3 JPYTUX Y4EOHBIX MPEAMETOB U peaabHOMN
KU3HU; BIpakaTh (DOPMYyJIaMU 3aBUCUMOCTU MEX1Y BETUUMHAMH.

Hauana MaTeMaTH4eCcKOro aHajausa

OnepupoBaTh TMOHATHSMU: TOCIEIOBATEIbLHOCTh, apudmernyeckas u
reoMeTpHUUecKas MPOTrPecCu.

OnepupoBaTh TMOHATHUSMHU: OECKOHEUHO YOBIBaIOllas TeOMETpUuecKas
nporpeccusi, CcyMMa 0€CKOHEUHO yObIBaIOIIEl TeOMETPUUECKON TPOTPECCHUHU.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnons3oBaTh CBOWCTBA MOC/IEAOBATEIILHOCTEN U MIPOTPECCUI JIJIst PEIICHUS
peanbHbIX 3a71a4 MIPUKIIAIHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTI€pAIMK HaJl MHOKECTBAMU.

Hcnons30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapaTr JiJii  ONMUCAHUS
peabHBIX MPOILIECCOB M SIBJICHHWM, TPH PEIICHUU 3aJad W3 JPYrux y4eOHBIX
IPEAMETOB.

OnepupoBaTh  TMOHITHUSMU: OTIpEJICIICHHE, Teopema, CJeCTBUE,
JTI0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUSA

OnepupoBaTh MOHATHUSMHU: HATypaJlbHOE, II€J0€ YHCIIO; HCMOJIb30BaTh
OPU3HAKU JETUMOCTH LIEJIBIX YHCEJI, PAa3JIOKEHHE YKCIIa Ha MPOCThIE MHOKHUTEIH
IUISL peIIeHUs 3a/1au.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHATIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTapuPM UHCIA, AECITHUYHBIE U HATypalbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHnsaTh CBOWCTBA CTEMEHW IS MpeoOpa3oBaHUs  BBIPAKECHMIA,
ONEPUPOBATh MOHATHSMH: IOKA3aTEIBHOE YPAaBHEHHWE WM HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUS  BBIPAXKEHUN, COJAEpKAIIMX JOrapu(MbI;
OTIEpUPOBATH MOHIATUAMU: JOrapuMUIECKOE ypaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemenns npocTeNnX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUW U €€ pElICHUE;
WCIMOJI30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemrenuss npoCTEMIINX CUCTEM U COBOKYIHOCTEN PAalMOHAJIBbHBIX
YpPaBHEHUU U HEPABEHCTB.
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MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIPAKEHHUSA, YpPaBHEHMs, HEPABEHCTBA M CHUCTEMbI [0 YCJIOBHUIO 3aJlauM,
MCCJIEeI0BATh MOCTPOEHHBIE MOJENH C HUCIOIb30BAHUEM alllapaTa ajreopsl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: TNEepUOAMYECKas  (QYHKUMS, TMPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKM OJKCTpeMyMma (QyHKIUM, HauOosblliee U
HaMMEHbIIEe 3HAYeHUS (QYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIe10BaHNs PYHKIUH, 3aJJaHHOU rpauKoM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATEIBHOMW, JIorapupMHUUEcKOr U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPJUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PEIICHUs] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHHUI
U UCTIOJIb30BATh UX ISl pEUICHUS! CUCTEMBI TMHEHHBIX YPaBHEHUI.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBAaHUA MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATUAMH: HENPEpbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (QYHKIINU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKU CMBICT IPOU3BOIHOMN ISl pelleHUS
3a/1ad4.

Haxoauts npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMH.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
1 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEA0BAHUS K TOCTPOEHUIO I'pa)KOB.

Hcnosp30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAWIyYIIEr0 PpEIIEHUs B
IPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-D)KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHAMH: TiepBoOOpa3Has M  MHTErpan; IOHUMATh
rCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuts mepBooOpa3Hble 37€MEHTApPHBIX (YHKIUH; BBIUUCIATH MHTETpall
o ¢popmyne Herotona—JleitOnuma.

Pemate npuknagHble 3aa4yd, B TOM 4YHCJIE COLHMAIBbHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOTO aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KoJun4yecTBo 4acos DJIeKTPOHHBbIE
ly'l_)'l HaumenoBanue pa3aelioB U TEM NPOrpamMmmabl Beero KO]—[TpOJ‘[b]—[])]e HpaKanecxne 06;:;:2;221;2:)2”‘)
padoThbI padoThbI pecypebi
1 MHO3K€eCTBa pallHOHAJIBHBIX U JIEUCTBUTEIbHBIX YHCEIl. PallMOHAIbHBIE 14 1 3
YpaBHEHHUS W HEPABCHCTBA
2 | @ysakun u rpaduku. CTeneHsb ¢ HelbIM MoKa3aTeneM 6 0 3
3 Apudmernueckuit KopeHb N—oii crenenu. MppannonanbHble 18 1 3
YpaBHEHUS W HEPABCHCTBA
4 | ®opmynbl TpuroHoMeTpun. TpuroHomMeTpuyeckue ypaBHEHUS 22 1 3
5 | [locnemoBaTeabHOCTH M MPOTPECCUU 5 0 2
6 [ToBTOpeHMe, 0000IIeHNEe, CHUCTEMATHU3AIIHS 3HAHUN 3 1 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 16
11 KUIACC
No Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
11/- HanmeHoBaHue pa3iesioB U TeM MPOrpaMMbl KonTtponbubie | TIpakTHdeckue (uudpossbie)
o Bcero paGoTLI paGoTHI oOpa3oBaTe/ibHbIE
pecypcsbl
1 Crenens ¢ panmoHanbHBIM MoKazareneM. [lokazarenbHas QyHKIus. 12 1 0
[lokazarenbHble ypaBHEHUS] U HEPABEHCTBA
2 Jlorapudmuueckas ¢yHkius. Jlorapudmudeckre ypaBHEHUS U 12 0 0
HEPaBEHCTBA
3 Tpuronomerpuueckue GyHkuuu u ux rpaduxu. TpuroHomerpuueckue 9 1 0
HEPaBEHCTBA
4 | IIpousBoaHas. [IpumeHneHre npou3BOHOM 24 1 0
5 | MHTerpan u ero npuMeHeHHsI 9 0 0
6 | CucrteMbl ypaBHEHUH 12 1 0
7 HarypanbHblie u nensie uncia 6 0 0
8 | [loBTOpenue, 0600IIeHNEe, CUCTEMATH3alIHs] 3HAHUN 18 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anrebpa U Havyajla MaTEeMaTHYECKOTO aHaiu3a. Ajaredpa u Hadasa
MareMaThuueckoro ananmsa (B 2 vactsax), 10-11 kmaccel/ Yacts 1: MopakoBuu
A.T'., CemenoB II.B.; YHacte 2: Mopakosuu A.I'. u apyrue; nmoja peaakuuei

Mopakosuua A.I'., OOmecTBo ¢ orpaHuyeHHON OTBeTcTBEHHOCThIO «MOIL]
MHEMO3WHA»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoandeckoe rmocodue mo anredpe mist yuurens, Mopakosud A.l'. u npyrue;

nox  penakmuedn  Mopakosuua A, OOmecTtBo ¢  OorpaHUYEHHOU
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

www.match.ege.ru — baak oTKpBITBIX 3aaHuil A1 MOAroToBKU K EI'D
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