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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH oOOecneYnBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Yy4YeHHUs BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (JOPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas GOpMyJIUpPYET CBOU JOCTUKEHUSI B MaTeMaTHUeCKoi popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSMHU
pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abCcTparupoBaHue U
aHAJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayajl MaTEMaTUYECKOr0 aHaju3a B CTaplledl IIKOJEe ydaluecs
MOJIy4alOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3aJa4, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJENEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBIMA
peanusyeTcsl Kak depe3 y4eOHbI Marepuall, cocOOCTBYIOMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOU AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTtoguku oOydeHus anredpe M HadajaM MaTeMaTHYeCcKOro
aHaIM3a JISKUT AeSATEIbHOCTHBIN NPUHIIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUU: «YHCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliei IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JIPYr ApPyra U MOCTETEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH W  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHSI, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs oOBiIaaeBaioT BcE Ooiee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyuYeHHble B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajau3a», JJIs PEHICHHs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUEHHBIA PE3yJIbTAaT.

CopnepxartenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOM ImKoje. B crapmieii mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE DPAa3IUYHBIX (OpPM 3amuCu JEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pPAallMOHANIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JaTh IPUKUAKY, OLICHUBATH
pesynbrar. OOyuyaromuecs TOJYy4aroT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS W HEPABCHCTBA» pEaNU3yeTCs Ha MPOTSHKECHUU BCETO
oOyuyeHus B CTaplield IIKOJEe, TOCKOJbKY B KaXKJIOM pasfeie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOLIMX 3ahad. OOydaromuecs: OBJIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIONB3YOTCA MPHA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBbIO MPOU3BOJAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxoXXJI€HUE HauOOJbIIMX M HAUMEHbIIUMX 3HaYeHud GyHkuuu. J[annas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (OpMHUpPOBAHHE YMEHUU
BBITIOJIHATh pacy€tel 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJNbIX, PALUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXKE BBIPAKCHU,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuala HPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet 3¢G(EKTUBHBIE HHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToAnYecKass JuUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcsl ¢ APYruMU JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyuyenue CTENIEHHOM,
MOKa3aTeIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIINHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajay U3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHOM JKM3HU TECHO CBS3aHO KAaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pPEIICHUEM ypaBHEHMM M HepaBEeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE
ynaensercss GOpMUPOBAHUIO YMEHHs BhIpakaTh (POopMysraMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepkaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJISIIONIMX BBIPAXATh 3aBUCUMOCTH MEXKIy BEITUYMHAMHU B
paznmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO 1 KOHKPETHU3AIlMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas nuHusi «Hauama mMaTreMaTH4YecKOro aHaln3a» MO3BOJIAET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYITHBIX 00YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEAOBATh U
cTpouTh Tpaduku GYHKIUH, ONpeAcIsITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMANU (puryp u oOBEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHUSI MATEMAaTHYECKHUX MOJEJIed pealbHbIX CUTYallUH,
HaXO0XJICHUSl HAWJIYYIlIETO PENICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO U KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEeXHHMKE U HcKyccTBe. OOyuaromuecss Y3HAKOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTaM TEOPUUM  MHOXKECTB.  [€OpPEeTUKO-MHOKECTBEHHBIC
MPEACTaBICHUS MMPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTUKHU U MpeiararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 00OBEAUHSIONINM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY IOHUMATh TEOPETUKO-
MHOECTBEHHBIA f3bIK COBPEMEHHOM MAaTEMAaTHUKW W UCIOJIb30BaTh €ro I
BBIPAXKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa v Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MAaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUSI MOJIENICH peaTbHbIX CUTYaIlul, UCCIIeA0BaHUS
ATUX MOJENiel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aJaHus BIUICTEHBI B KaXJbIi
U3 pa3ziesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTepHUall Kypca IIMPOKO UCTIIOJIb3YETCs
JUI pElICHUs NPUKIAAHbIX 3a1a4. [Ipu permeHnn peanbHbIX NPAKTUYECKUX 3a7ad
yyaluiuecss pa3BUBAlOT HAOJIONATENbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000I1IaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeaTbHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIAIHBIX
3a/lay OpraHU3yeTcsl B IMpoIlecce M3y4deHHUs BCeX TeM Kypca «AnreOpa v Hayana
MaTeMaTHUYECKOI0 aHaJIM3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Haydajdl MaTeMaTH4eCKOTO
aHajau3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Heento B 10 kiracce u 3 Jaca B
Henento B 11 kmacce, Bcero 3a jiBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHblE  MepuoAuuYeckre  apodu.  Apudmerndeckue  omnepauud C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuud ¢ JEHCTBUTEIbHBIMM uuciaMu. [IpubnuxénHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISl PEIICHUS MNPAKTUYECKHX 3a/ad W MPE/ICTABICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

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

DOyHKUNH U TPaPUKH

OyHkmus, cnocoObl 3amanHus Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWd ¢yHkuuu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMS ¢ HATypaJbHBIM U 1LIENbIM MokKa3arenieM. E€ cBoiicTBa u
rpaduk. CBolicTBa U TpaduK KOPHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TOCIECA0BATCIIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpaXKEHU, COAEPKALTUX JIOTAPUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellieHne MpUKIIaIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepumonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakiuu. Makcumymbl U MUHUMYMBl (QyHKImu. Hawmbomnbiiee n HawmMeHbIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapudpmudeckas QyHKIUHU, X CBOUCTBA U rpaduKu.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

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

Havana MmaTeMaTH4eCcKOro aHajamn3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K MCCIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3adadax, s ONPENENIEHHs CKOPOCTH IMpoIEcca, 3aJaHHOIo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TMpeameTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocnuTaHuE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM TYXOBHBIX HEHHOCTEN POCCHUICKOTO HapoJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTeMaTHUYCCKUEC 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszmIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAlIPaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu W  OOIIECTBEHHOW NPAKTUKH, TOHMUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIeATeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOEHHUSI MPOTPAMMBbl YyYEOHOTO Mpeamera
«MartemMaTHKa» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmausMU, YHUBEPCATIbHbIMU Pe2YTIAMUBHBIMU OetUCBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUAIOWUXCs (0CB80eHUe
Memooo8  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HPpUMEHeHUe  J102UYEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1OornuecKue JeHUCTBUS:

e BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TTPU3HAKM MaTeMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM; yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJlaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIITH ~ MAaT€MaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeaiaraTb  KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

J€J1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh BOIMPOCHL, (GUKCUPYIOIIHE MPOTHUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JAeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOmeHue:

BOCHPUHMMATh H  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKICHHMS C CYXICHUSAMU JIPYyTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BBIOMpAaTh  (opmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMN U OCOOCHHOCTEN ayTMTOPUH.

CoTpyIHUUYECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/1a4; MPUHUMATh I1eTh
COBMECTHOW JIESITETbHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBIIOJHATH CBOK 4YacTh pPabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopmupoeaﬂue CMbIC106bLX YCMAHOBOK U HCUSHEHHBLIX HABLIKOB JTUYHOCNIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4IETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOMN pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIAA  IIpomecCa H
pe3yjbTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBHUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WIM HEIOCTHKEHHS DPE3YJIbTATOB JAEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTENIbHbIX PE3YyJIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOaMKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBuia OKPYTJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
UCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alMCH JEUCTBUTEIBHBIX YUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATh npeoOpa3zoBaHUs UEbIX, PAlMOHANIBHBIX U HPPalMOHATBHBIX
BBID&XXCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKW U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTABIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMHU: (QPYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKUMH, 00JIacTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMM 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (PYHKIMU, KBAAPATUYHON (DYyHKIMH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NpPH PEIIeHUH 3aJad U3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BbIpAXXaTh (GOPMYJIaMHU 3aBUCUMOCTH MEXKY BEJIMUMHAMHU.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnosp30BaTh CBOMCTBA IOCIE0BATENBHOCTEW U IPOIPECCUM ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB W SBJICHUH, MPH peUIeHUM 3a1ad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSMH: ONnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypallbHOE, II€J0€ YHCIO; MCIOIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PELICHUS TPAKTUYECKUX 3a1a4.

HaxonuTe pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBUIO 3aJauyu,
MCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YCHHS (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpaduKH JIMHEHHBIX ypaBHEHUN
Y WCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh MPOM3BOJHYIO AJISL UCCIIEIOBaHMs (PYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHSAMH: IepBoOOpa3Hass W  HMHTErpajl; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOTO aHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
YpaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 |
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbHble U 1enbie yncina 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoamuecTBO 4acoB DJIeKTPOHHBbIE
KonTpoan | IlpakTn Jara nu@ppoBbIe
Nen/m | Tema ypoka P P op
Bcecero HBIE yecKkue H3YyYCHUA oﬁpasoBaTe.Hbele
padoTsl padoThI pecypchl
MHO0XecTBO, orepaluy HajJ MHOXKECTBaMHU.
1 . 1 1 Henmens
Huarpammer Ditnepa—Benna
Panmonansable unciaa. OOBIKHOBEHHEIE U JE€CITUYHBIE
2 IpoOu, MPOLEHTHI, OECKOHEUHbIE TIEPUOINYECKUE 1 | Henens
Ipoou
ApudmMeTrnueckue orepanni ¢ paloHalIbLHBIMU
3 prd p p . 1 2 Hexens
YUCJIaMH, PEe0Opa30BaHUs YUCIOBBIX BRIPAKCHUN
[Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIICHUS
4 MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieil 3HaHU 1 1 2 Hexens
peanbHOM )KU3HU
[Ipumenenwue npoOeid ¥ MPOLIEHTOB IS PELICHUS
5 MPUKIAAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACiIC 3HAHUI U 1 3 Henensa
peanbHOM KU3HU
JeicTBuTenbpHble yncia. PanponanbHbie 1
6 1 3 "Henens
HUppalMOHAJIbHBIC YHUCIIA
ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEIbHBIMHU
7 1 4 guenens
YHCIaMU
[TpubnuxEéHHbIE BEIYUCICHNS, IIPABUIa OKPYIIECHUS
8 p - TP p}jr ’ 1 4 wenens
MPUKHJIKA U OLIEHKA Pe3yJbTaTa BIYUCICHUI
9 ToxxaecTBa U TOKIECTBEHHBIE TIPE0OpPa30BaAHUS 1 5 Henens
10 YpaBHeHHE, KOPEHb YPAaBHEHUS 1 S Henens




11 HepaseHcTBO, perieHne HepaBeHCTBA 6 Henens

12 Meto1 uHTEpBAJIOB 6 Henens
Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX

13 N 7 "Henend
ypaBHEHUH U HEPABEHCTB
KonTtponeHast pabota no Teme "MHoKecTBa

14 palMOHAIBHBIX U IEUCTBUTEIIBHBIX YUCET. 7 Henmensa
PannonanbHble ypaBHEHUSI U HEPABEHCTB"
OyHKIMsA, criocoObl 3ananus GyHkuun. Bzanmuao

15 8 Henmens
oOpaTHble PYHKINU
I'paduk dyaxkumun. O6macTs onpeneacHus u

16 MHO>KeCTBO 3HaueHui pyHkuu. Hynu ynkuun. 8 Henens
[TpomexxyTKH 3HaKOTIOCTOSTHCTBA

17 UYéErHble 1 HeUETHBIE QYHKUINN 9 Henens
Crenenb ¢ menbM nokasareneM. CtanmapTHas Gopma

18 . 9 Henensa
3aMMcy JeMCTBUTEIHLHOTO YHCIIa
Hcnons3oBanue moaxoasiieii GopMbl 3amucu

19 JIEMCTBUTEIbHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX 10 menens
3a/1a4 U MpeICTaBICHUS] TaHHBIX
Crenennas KIIMSI C HATypaJIbHBIM U LIeJIbIM

20 (byH,. . yp 10 menens
nokasarenem. E€ cBoiicTBa u rpaduk

21 ApudmeTnueckuil KOpeHb HATYPAIbHOU CTENICHH 11 venens

22 ApudmeTnueckuil KOpeHb HATYPAIbHON CTENICHH 11 venens
CBoiicTBa apr(pMETUYECKOTO KOPHS HATypalbHOMI

23 pud p yp 12 uenens
CTETeHH
CBoiicTBa apr(pMETUUYECKOTO KOPHS HATypalbHOMI

24 pud p P 12 wenens
CTENEHU
CBoiicTBa apr(pMETUUYECKOTO KOPHS HATypalbHOM

25 pud p P 13 Henens

CTCIICHHU




JleicTBus ¢ apupMETHUCCKUMH KOPHIMHU N—O1

26 1 13 nepens
CTENEHU
EUCTBUA C ApUPMETUUECKUMH KOPHSAMH N—OH
27 A pud p 1 14 Henensa
CTENIEHU
EUCTBUA C ApUPMETUUECKUMH KOPHSAIMH N—OH
28 A pud p 1 14 Henensa
CTENIEHU
JeWcTBus ¢ apupmMeTHIeCKMMH KOPHIMU h—OMH
29 pud p 1 15 nenens
CTENIEHU
JeWcTBus ¢ apuPpmMeTHIeCKMMH KOPHIMU N—OMH
30 pug p 1 15 wenens
CTETIEHU
31 Pemrenne nppaiiMOHAIBHBIX YPABHEHU U HEPABEHCTB 1 16 nenens
32 Pemrenne nppaiMOHAIBHBIX YPABHEHUI U HEPABEHCTB 1 16 nenens
33 Pemrenne nppaiiMOHAIBHBIX YPABHEHU U HEPABEHCTB 1 17 nenens
34 Pemenne uppanroHanbHbIX YPAaBHEHUM U HEPABEHCTB 1 17 nenens
35 Pemenne uppanroHanbHbIX YPaBHEHUN U HEPABEHCTB 1 18 nenens
36 CaoiicTBa u rpaduK KOPHS N-0# CTETICHU 1 18 Henmens
37 CoiicTBa u rpaduK KOpHS N-Oi CTENeHU 1 19 nenens
KontponbHas padoTa o teme "Apudmerndeckuit
38 KOpEeHb N—OoH crenenu. MppanroHanbHble ypaBHEHUS 1 19 nenens
Y HepaBeHCTBA"
39 CuHyc, KOCHHYC ¥ TaHT'€HC YHMCIIOBOIO apryMeHTa 1 20 Henens
40 CuHyc, KOCHHYC ¥ TaHT€HC YHMCIIOBOIO apryMeHTa 1 20 "enens
ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO
41 P ye. ap Y p 1 21 "Hepens
aprymeHTa
ApKCHHYC, apKKOCUHYC ¥ aPKTAHI'€HC YHCIIOBOTO
42 p Y6 ap Y p 1 21 "Hepnens
aprymeHTa
43 TpuroHomeTpudeckast OKpy>KHOCTb, OTIPEICIICHUE 1 22 Henens




TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOTO
aprymeHTa

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHNE

44 TPUTOHOMETPHUSCKUX (PYHKIIUN YHCIOBOTO 1 22 Henens
aprymeHTa
45 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 23 "enens
46 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 23 Henens
47 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 24 nenens
48 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 24 nenens
49 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1 25 nenens
50 [IpeobpazoBaHme TPUTOHOMETPUUECKUX BBIPAKECHUM 1 25 Henens
51 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1 26 nenens
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 26 Henmens
53 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPOKCHUM 1 27 nenens
54 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1 27 nenenst
55 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 28 Henmens
56 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1 28 "epens
57 Peurenne TpuroHoMeTpUYECKUX YpAaBHEHUI 1 29 Henens
58 Peurenne TpuroHOMeTpUYECKUX YpaBHEHUI 1 29 Henens
59 Peuienne TpuroHoMeTpUYECKUX YpaBHEHUI 1 30 "enenst
60 KounTtponsHas padora o teme "®@opmysib | 30 nenes
TPUTOHOMETPHUH. TPUTOHOMETpUYECKUE YpaBHEHHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
61 nocieaoBaTeabHocTe. MOHOTOHHEBIE 1 31 Henmens
MOCJIEA0BATEIbHOCTH
2 Apudmernueckas v reoMeTprUecKas MPOrpeccu. 1 31 nenens

Hcnons3oBanue nporpeccuu i peeHusd peajibHbIX




3aj1a4 MPUKJIATHOTO XapaKTepa

BeckoneuHo yObIBaroIasi reoMeTpuyecKas

63 nporpeccusi. Cymma 6€CKOHEUHO yObIBarOIIeH 1 32 nenens
TeOMETPUYECKO MpOTpeccuun

64 dopmyJia CIOKHBIX TPOLIEHTOB 1 32 nenens

65 dopmyria cI0KHBIX TTPOLIEHTOB 1 33 nenenst
O060061eHne, cucTeMaTu3alys 3HaHu| 3a Kype

66 anreOpsl U HaYaJl MaTeMaTH4eckoro aHaimsa 10 1 33 nenenst
KJj1acca

67 Htorosas koHTpoJBbHAs paboTa 1 34 nenenst
O6001enne, cucreMaTru3alys 3HaHUH 3a Kype

68 anreOpsl ¥ HaYaJl MaTeMaTH4IecKoro aHaimmsa 10 1 34 venenst
KJjlacca

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoas | IIpakrunye @ /[ara uupposbie
n/n Bcero HbIe CKHe u3yueHusi | odpa3zoBaTejibHbIE
padoThbI padoThbI pecypchl
Crenensb C pallMOHATBLHBIM TMOKa3aTeeM 1 1 Henensa
2 CBoJicTBa CTENEHU 1 1 Henensa
IIpeoOpa3oBanue BeIpaKEHUH, COASPIKAIIIAX
3 peobp P ’ p 1 1 Henens
palMoHaIbHBIC CTCTICHH
IIpeoOpazoBane BEIpAKEHUH, COAEPIKAIIAX
4 peobp P ’ p 1 2 "Henens
palMoHaIbHBIC CTCTICHH
IIpeoOpa3oBanue BoIpaKEHUH, COAEPIKAIIAX
5 peobp p ’ p 1 2 Hepxens
paloHaIbHbIE CTEICHH
6 [Toka3zaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 2 Henens
7 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1 3 "Hexaenst
8 IToka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 3 "Hepnens
OKazaTelbHbIe YpaBHEHHUS U HEPABEHCTBA Heemns
9 I1 e e e epase 1 3 Hene
OKazaTeslbHble YpaBHEHHS U HEPABEHCTBA Heaemns
10 I1 e e e epaBe 1 4 nene
11 [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduk 1 4 Henens
KonTtponsnas pabora no teme "CremneHs ¢
aIlMOHaJIbHBIM MoKa3areneM. [lokazaTenbHast Heemns
12 IT 1 1 4
¢byuknus. [TokazaTenbHble ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapugm uucna 1 S Henens
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1 S Henens
[IpeoOpaszoBanue BEIpaKEHUH, COoAepKAIIUX
15 peobp p ’ p 1 5 Henens
sorapumsl




[IpeoOpazoBanme BEIpAKEHUH, COACPIKAIUX

16 1 6 Henens
norapupMsl
[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
17 beobp P ’ P 1 6 Henens
norapupmMsI
[IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
18 beobp P ’ P 1 6 Henens
norapumMsl
19 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1 7 Henens
20 Jlorapudmuueckrue ypaBHEHUSI U HEPABEHCTBA 1 7 Henens
21 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1
22 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA 1 7 Henens
23 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauK 1 8 Henens
24 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauk 1 8 Henens
Tpuronomerpuueckue KIIMH, X CBOWCTBA U
25 p p ym ’ 1 8 Hexens
rpaduku
Tpuronomerpuueckue KIIMH, X CBOWCTBA U
26 P P Pyn ’ 1 9 Henens
rpaduku
Tpuronomerpuyeckue KIIUU, UX CBOMCTBA U
27 p p ym ’ 1 9 Henens
rpaguku
Tpuronomerpuyeckue KIIUU, UX CBOMCTBA U
28 p p ym ’ 1 9 Henens
rpadguku
29 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 10 nenens
30 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 10 nenens
31 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 10 nenens
32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 11 Henens
KonTtposnpHas padota no teme "Jlorapupmudeckas
33 ¢dbyuknus. Jlorapudmudeckue ypaBHeHUS U 1 11 nenens

HepaBeHCTBa.TpI/IFOHOMeTpI/I‘-IeCKI/Ie (I)YHKI_II/II/I U UXx




rpaduku. TpuronomeTpruueckue HepaBeHcTBa"

enpepbIBHBIC KLU Heaens
34 H YH 1 11
35 Meto1 UHTEPBAJIOB JUIsl PELLICHUS HEPABEHCTB 1 12 nenenst
36 Meto1 HHTEPBAJIOB VISl PELLICHUS HEPABEHCTB 1 12 nenenst
37 [IpousBoaHas GyHKIIH 1 12 nenenst
38 [IpousBonas GpyHKIIMH 1 13 nenens
39 I'eomerpuueckuii u GU3NYECKUI CMBICI TPOU3BOTHOM 1 13 nenens
40 I'eomerpuueckuii U GU3NYECKUI CMBICI TPOU3BOTHOM 1 13 nenens
41 [IpousBoiHbIE 37I€eMEHTAPHBIX PYHKLINN 1 14 venens
42 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1 14 venens
[IpousBoiHasi CyMMBI, POU3BEACHUS, YACTHOTO
43 <bp /I CYMMEL TP ’ 1 14 nenens
VHKITUI
[IpousBoiHasi CyMMBI, TPOU3BEACHUSI, YACTHOTO
44 <bp DA CYNIMEL TP ’ 1 15 Henens
YHKIUI
[IpousBoiHasi CyMMBI, TPOU3BEACHUS, YACTHOTO
45 (bp . YMMBL TIp ’ 1 15 venens
YHKIUI
[IpumeHeHue MPor3BOIHOM K HCCIIEI0BAHUIO
46 p . p 1 15 Henens
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
[IpumeHeHue MPor3BOIHON K HCCIIET0BAHUIO
47 p . p 1 16 Henens
(yHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHeHue Mpou3BOIHOM K HCCIIEI0BAHUIO
48 p N p 1 16 Henens
(YHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHeHue Mpou3BOIHOM K HCCIIEI0BAHUIO
49 p . p 1 16 wenens
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
HaxoxaeHrne HauboIbIero 1 HANMEHbBIIEr0 3HAYCHUS
50 1 17 nenens
(GyHKIMU Ha OTpe3Ke
51 Haxoxnenne HauOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1 17 uenens




(GyHKIMHU Ha OTpe3Ke

HaXO)K,Z[eHI/Ie HaKOOJIBIIEr0 U HAUMEHBIIIETO 3HAUCHHUS

52 17 nenens
(GyHKIMH HAa OTPE3Ke
Haxoxnenne HanOOJIBIIEro U HAaUMEHBIIIET0 3HAYECHUS

53 18 Henens
(GyHKIMH Ha OTPE3Ke
Haxoxnenne HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYEHUS

54 18 nenens
(byHKIIMM HAa OTpe3Ke
Haxoxnenne HanOOJIBIIEr0 U HAMMEHBIIETO 3HAYEHUS

55 18 nenens
(yHKIIUM Ha OTpE3Ke
[IpumeHeHre Tpou3BOIHOM TSl HAXOKICHUS
HaWJTy4IIIero PerieHus B MPUKIAAHBIX 3aa9ax, IS

56 19 nenens
OTIpeNieJICHUsI CKOPOCTH TpoIiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM
Kontponsnas padota o teme "IIpousBoanast.

57 19 Henens

MMEHEHUE ITPOU3BOIHOMN

II €HeHHe MPON3BOIHOM "

58 [TepBooGpa3nas. Tabnuia nepBooOpasHbIX 19 venens

59 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX 20 nenens
HHuTerpai, reoMeTpuuecKuii U PU3NIECKUN CMBICT

60 20 "wenensa
WHTEerpajia
HHTerpai, reomerpuueckuii 1 GpU3NIECKUA CMBICT

61 pai, p ¢ 20 "Hepens
WHTEerpajia
Hurerpain, reomeTpuuecKuii U (pU3NUECKUI CMBICI

62 pai, p ¢ 21 "epens
WHTEerpajia
Brruncaenue unrerpaina no hopmyie

63 . P bopmy 21 Henens
Herorona—Jleiibaura
Brruncaenue unrerpana no hopmyie

64 . p bopmy 21 wenensa
Herorona—Jleiibaura

65 Brruncnenue uarerpana no gopmysne 22 nepens




Herorona—JIeitOHUnA

Brruncnenue uHTErpana no popmysne

66 Herorona—JleiiOuuia 22 Henes

67 Cucrembl TMHEHHBIX YpaBHEHUN 22 nenens

68 Cucrembl TUHENHBIX YpaBHEHUN 23 nepens
Pemrenne nmpukiagHbixX 3a/1a4 C TOMOIIBIO CHCTEMBI

69 . . 23 "Henens
JIMHEWHBIX YpaBHEHUHN
Pemrenne npukiagHbIxX 3a/1a4 C TOMOIIBIO CUCTEMBI

70 = . 23 "Henensa
JIMHEWHBIX YpaBHEHUHN
Cuctembl 1 COBOKYITHOCTH TI€JIBIX, PAITHOHATHHBIX,

71 WppaLMOHAIIBHBIX, IT0KA3aTEIbHBIX, 24 Henens
Jorapu(PMUIECKUX YpaBHEHUN U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH TI€JIBIX, PAITHOHATHHBIX,

72 HUppalMOHAIIBHBIX, TOKA3aTEIbHBIX, 24 »enens
norapu(pMUIECKUX YpaBHEHUN U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LEJbIX, PAllUOHAJIBHBIX,

73 HppallMOHAIIBHBIX, TOKA3aTEJIbHBIX, 24 uenens
Jorapu(PMUYECKUX YpaBHEHUH U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LEJbIX, PAllUOHAJIbHBIX,

74 HUppalMOHAIIBHBIX, TOKA3aTEJIbHBIX, 25 menens
norapu(MUUECKUX YpaBHEHHUH U HEPaBEHCTB

75 HCHOJ‘ILSO?&HI/IG rpadukoB QpyHKIUI A7 perieHus 25 Henens
YpaBHEHUH U CUCTEM

76 HCHOJ‘ILSO?&HI/IG rpadukoB QpyHKIUI A7 perieHus 25 Henens
YpaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUMN, CUCTEM U HEPABEHCTB K

77 pELIEHUI0 MaTeMaTHYEeCKUX 3a7a4 U 3a/1a4 U3 26 Henmens

pa3nUyHbIX 00JacTel HayKH U pealbHOM KU3HU




KonTtponeHas padota no teme "MHTerpai u ero

78 o 26 Henend
npuMmeHeHus. CHCTeMbl YpaBHCHHIA
HarypanbsHble U 1IeNIble Yicia B 3aa4axX U3 peaabHOU

79 P P 26 Henmens
JKHU3HU
HarypanbsHble 1 1eNIble Yicia B 3aa4axX U3 peaabHOU

80 P P 27 uenens
JKU3HU
HarypansHble U 1eNble Yicia B 3aa4axX U3 peaabHOU

81 P p 27 "wenensa
KU3HU

82 [Tpu3Haky 1€TMMOCTH LEJIBIX YHCE 27 "wenensa

83 [Ipu3HaKu 1€TMMOCTH LEJIBIX YHCEN 28 "Hepens

84 [Ipu3HaKu J€TMMOCTH LIEJIBIX YHCEN 28 Henens
[ToBTOpEeHuUe, 0000IIeHNE, CUCTEMAaTH3aIUs 3SHAHHA.

85 28 nenens
YpaBHeHus
[ToBTOpEeHME, 0000IIEHNEe, CHCTEMATH3AITIS 3HAHUH.

86 29 "Henensa
YpaBHeHus
[ToBTOpEeHuUe, 0000IIeHNEe, CHCTEMATH3AITIS 3HAHUH.

87 29 "Henensa
YpaBHeHust
[ToBTOpEeHUE, 0000IIEHNEe, CHCTEMATH3AIIs 3HAHU.

88 29 "Henensa
YpaBHeHust
[ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIs 3HAHU.

89 30 Henensa
YpaBHeHus
[ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIT|S 3HAHU.

90 30 "Henensa
YpaBHeHus
[ToBTOpEnue, 06001IeHNE, CCTEMATU3alls 3HAHUH.

91 30 vemens
Hepasencrsa
[ToBTOpenue, 06001IeHNE, CCTEMAaTU3allis 3HAHUH.

92 31 uenmens

Hepasencrsa




[ToBTOpEHue, 06001ICHNE, CCTEMAaTU3allNs 3HAHUH.

93 1 31 uenmens
HepasencrBa
[ToBTOpEHue, 00001ICHNE, CHCTEMAaTU3AINS 3HAHUH.

94 1 31 menens
HepasencrBa
[ToBTOpEHue, 0600IICHNE, CCTEMAaTU3AINS 3HAHUH.

95 N 1 32 menens
Cucrembl ypaBHEHUH
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIIS 3HAHUH.

96 N 1 32 "Henensa
Cucrembl ypaBHEHUH
[ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3AIlNS 3HAHUH.

97 1 32 Henens
OyHKINU
[ToBTOpeHmUEe, 0600IIIEHNEe, CHCTEMATH3AIT!s 3HAHUH.

98 1 33 nenens
OyHKINU

99 Wrorosas koHTposbHas paboTa 1 33 Henens

100 Hrorosas koHTpoJbHAs paboTa 1 33 "enpens
O06o0menue, cucTeMaTr3aIys 3HaHUH 32 Kype

101 anreOpsl ¥ HaYaJl MaTeMaTu4eckoro anammsa 10-11 1 34 uenensa
KJIaCCOB
O06o01enre, cucTeMaTr3alys 3HaHU| 32 Kype

102 anreOpsl ¥ HaYaJl MaTeMaTu4eckoro anaimsa 10-11 1 34 uenensa
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: airedpa U Hayajia MaTeMaTUYECKOr0 aHaIu3a, reoMeTpus. Aiaredpa
¥ Hadaja MaTeMaThdeckoro ananmsa, 10-11 kmaccel/ Anmumos 1L A., Koasarun
K0.M., TkaueBa M.B. u apyrue, AkunonepHoe o0miectBo «M3naTenbcTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka: airedpa U Hadaia MaTeMaTUYECKOro aHaIu3a, reoMeTpusi. Anreopa
Y Hadaja MaTeMaThdeckoro ananmsa, 10-11 kmaccel/ Anmumos 1L A., Koasarun
F0.M., TkaueBa M.B. u apyrue, AkuimonepHoe o0miectBo «M3natenbcTBo
«IIpocemenue»

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://math-ege.sdamgia.ru - [TogrotToBka kK 3K3aMeHaM

http://www fipi.ru/ - Marepuansl EI'D u [TUA

http://www.ege.edu.ru/ - Odunmansusiii caiit EI'D

http://obrnadzor.gov.ru/ - Poccutickuii o6pHanzop
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