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MNOACHUTEJIBHAS 3AININCKA

Pabouas mporpamma yueb6HOro Kypca «Anredpa U Hadajia MaTeMaTHYECKOTO
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcst 10 —11 kmaccoB paspaboTaHa Ha
ocHOoBe DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl OOECTIEUMBAET OBIAJACHHE KIIFOUEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa mMaTeMaTHYECKOTO aHAM3a» SIBJSETCS OJHUM W3
HaumOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIeH IIIKOJIBI, IOCKOJIbKY, C OJIHOH
CTOPOHBI, OH OO0ECICYMBACT HWHCTPYMCHTAJIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOW CTOPOHBI, (POPMUPYET JIOTUYECKOE M
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB HH(POPMATHUKH, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalllMecs OBJIaJIEBAIOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (GOpMYJIUPYET CBOM JOCTUKEHUSI B MaTeMaTU4YeCcKoi opme.

Kypc anreOpsl 1 Havyan MaTeMaTHYECKOTO aHaIN3a 3aKJIaJIbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUA 3aKOHAMH (PU3MKHU, XUMHH, OHOJIOTHM, TOHHUMaHUS
OCHOBHBIX TEHJIGHIMA HKOHOMHUKM W OOINECTBEHHOW JKU3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B Toke BpeMs OBlajieHUE
a0CTpaKTHBIMU U JIOTMYECKH CTPOTHUMHM MAaTEMAaTUYECKUMH KOHCTPYKIIUAMHU
pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTD
YTBEPKJICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3aInio, abcTparupoBaHue u
aHaJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MbIIIIeHHE. B x01e n3yuenus
anreOppl W HaYal MaTeMaTU4YeCKOTO aHajin3a B CTaplied IIKOJIe ydaluecs
MOJIYYatOT HOBBIM ONBIT pEHIEHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peabHbIX CUTYallMii W HHTEPIIpETaInu
MOJIYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJIE, HAyKe © B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33pPEHUsS, TaK W dYepe3 crenuduky ydeOHOW HesTeTbHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pPE3yJbTaT.

B ocHoBe MeTonuku oOydeHHs anredpe W HayajiaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa U Hayajla MaTeMaTHUYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOIINE COAEPKATENBHO-METOIUYECKHE JIMHUM: «Uucrna W BBIYUCICHUS»,
«Dynkuun  u - rpadukuy, «YpaBHEHUS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM  JIOTMKa». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHHUHM JBYX JIET
oOydeHHMs B CTaplliei IIKOJIe, €CTECTBEHHO JIOMOJHSS APYr ApPyra U MOCTENEHHO
HACBIIAsiCh HOBBIMM TE€MaMH W  pasgenamu. JlaHHBIE Kypc  SIBISETCS
UHTETPAaTUBHBIM, IOCKOJbKY OOBEAMHSIET B ce0e CcoAepKaHue HECKOJIbKUX
MaTEMaTUYECKUX AUCIUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMAaTUUECKUN aHAu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBIaJeBalOT Bc€ Oosee
MIMPOKUM MaTEMaTUUYECKUM armapaToM, y HUX MOCIEA0BATEIbHO (OPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENIb pealbHOU
CUTyallud, TPUMEHSATh 3HAHHUA, TMOJIyUeHHbIE B Kypce «Auredpa W Havana
MaTEMaTUYECKOT0 aHaau3ay», JJIs PeHIeHUs] CAMOCTOSTENbHO C(HOpMYyITUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHo-MeTOANYECKAsA JTUHUSA «YUucia ¥ BBIYMCIEHUS» 3aBEpIIACT
(bopMHUpOBaHNE HABBIKOB MCIIOIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM IKoje. B crapmielt mikone oco0oe BHUMaHUE YIENSETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu JACUCTBUTENHHOTO YHCTA, YMEHUE
pPallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, Je€iaTh NPUKUAKY, OLCHHUBATH
pe3ynpTaT. OOydaromuecs MOIY4YarOT HAaBBIKM TNPUOJMKEHHBIX BBIUNCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA IMPOTIKEHUU BCETrO
oOyueHus B cCTaplield IIKOJe, TIOCKOJbKY B KaXJOM pasjeie NporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3agad. OOydaromuecs OBIaJEeBaIOT
pPa3IMYHBIMUA METOJAMHU PELICHHs LENbIX, PAlMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOrapuMHUYECKUX H  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cUCTeM. [lorydyeHHbIE yMEHMS UCTIONB3YIOTCS IIPU UCCIE0BAHUN
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a/1ad Ha
HaxOXKJEHUE HauOOJIBIIMX W HAUMEHBbIIMX 3HadeHUd (QyHkuuu. JlaHHas
colepKaTeNbHas JUHUS BKIOYaeT B ce0s Takxke (OpMUPOBAHHUE YMEHHI
BBINIOJIHATH Pacy€Tsl Mo (QopMmyiaMm, HOpeoOpa3zoBaHUS LENbIX, PallMOHAIbHBIX,
UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUN, A TAKKE BBIPAKECHUM,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anreOpanyeckoro
Marepraja IMPOUCXOAWUT  JajbHEWINEe  pa3sBUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBILUIEHUS YyYalluXcs, (OPMUPYIOTCS HABBIKM J€TyKTUBHBIX
paccykaeHuid, paboTbl C  CHMBOJBHBIMU  (oOpMaMH,  HIpPEICTABICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeajaraetT AQQGEKTUBHbIE HHCTPYMEHTBI [UJIsl PELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToAnYecKass JIMHUA «DyHKIUM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMU JUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICIE 3a1a€T
NOCJIEI0BATEIBHOCTD W3YYCHHUS Marepuana. N3yuenne CTENIEHHOM,
MOKa3aTeJIbHOM, JJorapuMUUecKo 1 TPUTOHOMETPUUYECKUX (DYHKIIHMM, X CBOWCTB
U rpaduKOB, UCIOJIb30BaHME (PYHKIMHI JJIs pelieHus 3ajady U3 JPYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEHIeHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu sTom Oosblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpaKaTh (GOpMYJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMUA BEJIWYMHAMH, MCCIEOBaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeabHOMN JIMHUK HAlEJIeH Ha pa3BUTHE YMEHUUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, rpaduyeckord W cioBecHO. Ero msydenwue
CIIOCOOCTBYET ~ Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass uHUS «Hadama mMaTreMaTM4eCKOTO aHaiu3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTeMaTHYECKUX, TaK U NPUKIAJHBIX 3a/1ad4,
JOCTYITHBIX 00YYaloNIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUNA, ONpEeAeisITh WX HAWMOOJbIINEe W HAaUMCHBIIHE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (QUryp M OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHMUsl mporeccoB. JlaHHas coaepkareiibHas JMHHS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pealbHbIX CUTyaluH,
HaxO0KJICHUS HAWIYYIIETO PELICHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMM MaTE€MaTU4YECKOIO aHalIu3a
CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOIO, (OPMaIbHO-JIOIMUECKOr0 U KPEaTUBHOIO
MBIIJIEHUS, (POPMHUPOBAHUIO YMEHHMH pACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE W HCKyccTBe. OOydarommuecss Yy3HAKWOT O
BBIJJAIOIIMXCA PE3yJbTaTaxX, IOJYYEHHBIX B XOAE pPa3BUTHsS MAaTEMaTUKU Kak
HayKH, U UX aBTOpaX.

CopeprxaTenbHO-METOANYECKas JTUHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOXKECTBEHHBIE
IIPEACTABICHNS MTPOHU3BIBAIOT BECh KYpPC WIKOJBHOM MAaTEMAaTHUKH W MPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN SA3bIK, OOBEIUHAIOIINNA BCE pa3/iesibl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT PAa3HbIE MAaTEMaTUYECKUE JUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BakHO JaTh BO3MOXKHOCTH IIKOJBHUKY IIOHUMATh TEOPETUKO-
MHOJKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTHUKM M HCIOJIB30BaTh €ro I
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajlla MAaTeMAaTHYECKOIO aHAJIM3a» MPUCYTCTBYIOT
TAKXK€ OCHOBBI MAaTeMaTUYE€CKOI0 MOJIECIMPOBAHUA, KOTOPBIE IPU3BaHbI
c(hopMHpPOBATh HABBIKK MTOCTPOEHUS MOJIENEH pealbHbIX CUTYallUi, UCCIEOBAHUS
ATUX MOJEJIEH C MOMOIIbIO ammapara ajreOpbl U MaTeMaTU4eCKOro aHaiu3a U
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MAaTepUall Kypca MHUPOKO UCIOIb3YETCS
JUI pelIeHus NPUKIAAHbIX 3a7ay. [Ipy peuienun peasbHbIX NPaKTUYECKUX 3a1a4
yJalivecs pa3BUBAIOT HAONIONATENbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3a]a4 OpraHM3yeTcsl B NpOILECCEe M3YyUeHUs BCeX TeM Kypca «Auredbpa v Hadajia
MaTEMAaTUYECKOIO aHAIIA3A».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM T1utaHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Hememo B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooydenus — 170 gacos.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCICHUA

Pannonansubie unciaa. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUoANYEcKUe  JpoOu. ApudMeTHUYecKue  omepauud C
palMOHAILHBIMU YKCJIaMU, Tpeo0pa30BaHus YUCIOBBIX BbipaxeHul. [IpuMenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4HMCHA. PanuoHanpHble W HMpPpPAlMOHAJIbHBIE YHCIA.
Apudmernyeckue onepanuu C JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHHI.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
AehcTBUTENbHOrO yHucna. Mcrmonb3oBaHue moaxonsdmed  GopMbl  3amucu
JNEUCTBUTENIBHBIX YMCEN JJISl PELUICHUS NPAKTUYECKUX 3a4ad U MIPeACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypajlibHOM  cteneHu. JleiictBus  c
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.

CuHyC, KOCUHYC U TaHT€HC YUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCUHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXKAECTBEHHBIE MPEOOPA30OBAHMSL.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelIEHHE HEPaBEHCTBA.
MeTton MHTEPBAJIOB.

Pemenue niensix 1 ApoOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YPAaBHEHUN.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUMH U TPAPUKH

Oyukmus, crnocoObsl 3amanus GyHkumu. [paduk  GyHkmum. BzammHO
oOpaTHbIe (DYHKIIHH.

ObnacTh ompezeneHuss 1 MHOXKECTBO 3HaueHud QyHkuuu. Hymm dyHkium.
IIpoMexyTKH 3HAKONOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKIINH.

CrenenHnas pyHKIUS C HATYypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Havyana maTeMaTH4eCKOro aHajam3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUs MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIC MOCJIEIOBATCILHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHo yoObiBaromas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH reoMeTpUUYECKOM
nporpeccun. @opmyna CIOXKHBIX IMPOLEHTOB. Mcnonb30BaHWE NPOTPECCUU IS
pELIEHUs PEAIbHBIX 3a7a4 MPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOkecTBO, omnepaiuu Haj MHoOxkecTBaMu. Jluarpammel Jitnepa—BeHnHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara JJjs OIMCAHUS PEajbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, ClIeICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCJICHUSA

HartypanbHbie u nenple uncina. [I[pu3Haku JeTMMOCTH UEIBIX YUCEN.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecssTUuHbIE U HaTypaIbHbIE JIOTAPHU(PMBIL.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BeIpakeHUH, COMIEPHKAIIUX JIOTapU(MBI.

[IpeoGpa3oBaHre BBIpAXKEHUH, COMAEPXKALIMX CTEMEHU C PAlMOHAIBHBIM
MOKAa3aTeIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUW. PenieHrne mpuKIagHbIX 3ajlady ¢ TOMOILbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

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

DYyHKINH U TPAPUKH

Oynkmus.  [lepuwomnueckne  dyHkiuu.  [IpoMexyTKM  MOHOTOHHOCTH
byakimu. MakcumMymbl U MUHUMYMBI (QyHKIMU. Hambombiiee u HaWMeEHbIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue  (PyHKUMH, HMX CBOMCTBA HW  IpaduUKH.

ITokazarenbHas u orapupmMuueckas PyHKIUU, UX CBONCTBA U rpaduKU.



Hcnonb3oBanue rpa@ukoB QPyHKIUN JUIsl pelIEHUs] YPaBHEHUN U JIMHEUHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIUE [Js HCCIEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PELIEHUH 3a]ad U3 JAPYTUX Yy4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Hayana maTemaTu4ecKkoro aHajimsa

HenpepoiBHbIE PyHKIIMU. MeTO MHTEPBAJIOB AJI PELICHHS] HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuueckuil ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

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

[IpumeHeHue mMpou3BOAHON K MCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GYyHKIMU Ha
OTpE3KeE.

[IpuMeHeHnEe NPOW3BOAHON [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3aJavax, Ui ONPENENICEHHs CKOPOCTH IIpolecca, 3aJaHHOro
bopMyIoi niaK rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBooOpPa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpluncienue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IHIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mnpenmera «MatemaTuka» JOJDKHO 0O€CIeunBaTh
JIOCTH>KEHUE HA YPOBHE CpPEeHEro o0IIero o0pa3oBaHusl CIEIYIOMNUX TUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PpE3yJNbTaThl OCBOCHMSI MPOrPaMMBbI  y4eOHOTO MpeaMera
«MatemaTuka» XapakTepU3yHTCs:

I'paxxnaHckoe BOCIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKA 00YJAIOIIEeTrOCsl KaK aKTHBHOTO
U OTBETCTBEHHOIO WJIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIOMY Y HAaCTOSIILIEMY POCCUMCKONW MaTeMaTHKH, [IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB M POCCUMCKOM MAaTeMaTUYE€CKOM IIKOJIBI,
K HCIIOJB30BAaHUIO THX JTOCTHXKEHUM B APYrHX HaAyKax, TEXHOJOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

OCO3HaHUEM ITYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPAaBCTBEHHOI'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKCHUN HAYKU U JI€SITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTeTUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUMH;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHUYECKHUEe 3HAHUS B
MHTEpecax 3J0pOBOro U 6€30macHOro 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

TpynoBoe BoCIMTaHHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IJIAHBL;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKHU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-PKOHOMHMUYECKHUX MPOILECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpyKarouieil cpefbl, IUIAHUPOBAHUS TMOCTYNKOB U OIEHKA UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKON HAyKh Kak cQepbl YeIOBEUECKOW eATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBHIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl y4e€OHOTO MpeaMeTa
«MaremaTtuka XapaKTEepPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU
0euUcCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU OeUCTEUMU.

1)  Vuuseepcanvnvle  nosmasamenvHvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYECCO8 O0OVUAIOWUXCS (0CBOEHUE
Memo008  NO3HAHUS — OKpYdcarowe2o  Mupa,  HpUMEHEeHUue  JI02UYEeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBbie mornueckue 1encTBUsA:

e BBISIBJISTH U XapaKTE€pPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXKIY TMOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHaBIMBATh  CYLIECTBEHHBIM  MpHU3HAK
KJaccupuKauu, OCHOBaHUA [Jis1 OOOOIECHUS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBATH U  NPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPJUTEIbHbIE W OTPULATENbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAONIOACHHUSX U YTBEPKICHMSX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeNaTh BBIBOJBI C MCHOJb30BAHHEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIBHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIHUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3afauu (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIIBCKHC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIILCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME TMPOTHBOpEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE MW  JaHHoe, (HOpMHpOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEITLHO CTUTAaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAaHOBIEHHIO OCOOCGHHOCTEH MaTeMaTH4eCKOro
00BEeKTa, SIBJICHHUS, TPOIECCa, BBIABICHUIO 3aBHCUMOCTCH MEXKIY
00BEKTaMHU, SIBIICHUSMU, TIPOIICCCAMH;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmarueii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3NIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIICHUBATH Ha/IEKHOCTD uHpOopMaIN o CaMOCTOSITEJIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuugepcanvhvie  KOMMyHUKamugHble  Oelicmsus,  00ecnequsaiom

chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo61enue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCTIOBHUSIMHU M LEISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
X0y peleHus 3a7a49i, KOMMEHTHPOBATH MMOTYYCHHBIN PE3yIIbTaT;

e B XOJI¢ OOCYXXICHHS 3a1aBaTh BOMPOCHI 10 CYIIECTBY O0CYKIAeMON TEMBI,
poOJIeMBbI, pelraeMoi 3a/1a4n, BRICKa3bIBATh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pEIICHMS; COIMOCTAaBIsATh CBOM CYXKICHHUS C CYXICHHUSAMH JIPYTUX
YYaCTHHKOB JHajora, OOHapyXWBaTh pa3iudMe W CXOACTBO MO3WIUH; B
KOppeKTHOM hopme opMynHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TPEICTABIATH  PE3YJNbTAThl  PEIICHUs  3aJadd,  JKCIICPUMEHTA,
UCCIICJIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a7a4 MPE3ECHTAIIMHA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

e IMOHMMATh W  HUCHOJNH30BATh  MPEUMYIIECTBA  KOMAHAHOW |
UHANBUAYATBHON paOOThI PU PEIICeHUN YYEOHBIX 3a1a4; TPUHUMATh 1ETb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, paclpeaeNaTh BUAbI paboT, JOrOBapUBAThHCS, 00CYKIAATh POIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUS! HECKOJIBKUX JIFO/ICH;

e YY4acCTBOBATh B IPYIIIOBBIX hopMax paboThl (00CYyX AeHU, OOMEH MHCHH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHITH CBOI YacTh pabOTHl U
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

3) Vuusepcanonuvie  pecynamuenwvie Oelicmausl, obecneyugarom
Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTaBIIATH TUIaH, AITOPUTM PEIICHUS 3a/1a4d, BBIOUPATH CIIOCOO PEIICHHS C
YIETOM MUMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedrekcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJbTaTOB;
BJIQJETh CIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJS Mmpouecca |
pe3yibTaTa peuieHrus MaTeMaTUYeCcKon 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IEJId U YCIOBUIM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WIA HEIOCTHIKEHHUS PE3YJIbTAaTOB IEATEIBbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIHM3a»
Ha YpOBHE CpeIHEro oOuiero oopa3oBaHUs JOJKHO 00ECTeunBaTh JIOCTHXKEHHE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10 KJIACC

Yucia v BbIYMCJICHUSA

OnepupoBaTh TOHATUSIMU: PAIMOHATIBHOE U JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTudyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonaaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYIJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypaJbHOM CTEICHU;
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aIUCH JIEUCTBUTEIBHBIX YUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHUsl LENbIX, PAMOHAIBHBIX M HUPPALUOHATIBHBIX
BBID&XKCHUM M  pelarb OCHOBHBIC  THUIIBI  LEJNbIX, palUOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3auyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HHU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUMH U TPAPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKUUSA, CIOCOOBI 3ajaHus (QYyHKIUHU, 00JACTh
ONpeJeNieHns] U MHOXKECTBO 3HAYeHUW (QYHKIUH, TrpaduK (PYyHKUUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKIMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaThk rpaduku GyHKUUN 11 pelIeHUs] ypaBHEHUH.

Crtpoutb U yuTath rpaduku JUHEHHON (DYHKIMM, KBaAPATUIHOU (YHKIIMH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3a]a4 W3 JAPYTUX Y4EOHBIX MPEAMETOB U pealbHOU
’KU3HU; BBIpAXaTh GOPMYJIaMHU 3aBUCUMOCTH MEXIY BETUYMHAMMU.

Hauyana maTemaTH4ecKoro aHajansa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudyeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIas TIeoMeTpHYecKast
nporpeccusi, cymma O€CKOHEUHO yObIBarOIIe reOMEeTPUUECKOM POrpeccuu.

3aaBaTh MOCJIEN0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnosp30BaTh CBOMCTBA NOCIEA0BATENIBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHoxkecTBa H JIOTHKA

OnepupoBaTh NOHATUAMU: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMU.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI — ammapar JJisi  ONHMCAHMS
peasibHBIX IPOLECCOB W SIBJICHUM, MPU pPEIIEHUH 3a4ad M3 APYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: OlpeJieIeHNe,  Teopema,  CIEACTBHE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUSA

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaTh
NPU3HAKKU JICIMMOCTH LIEJIbIX YUCEJ, PA3JI0KEHHUE YHCJIa HA TPOCThIE MHOXKUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHITUEM: CTEIICHb C PAIMOHAILHBIM MTOKa3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JIorapudM dYuCia, ASCATHYHBICE U HaTypaJbHBIC
norapuMsbl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM g [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAKEHMM, CcOAEp)KaluuX JorapuMsl;
ONEpUPOBATH NOHIATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxomute pemieHMss NOpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JMHEWHBIX YPABHEHHH U €€ DPEIICHMUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHMM I PEUICHUS TPAKTUYECKUX 3aa4.

HaxonuTh pemieHns mMpoCcTEHIIMX CUCTEM U COBOKYIHOCTEN pAallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopenvupoBaTh pealibHble CUTyallMM Ha f3bIK€ anreOpbl, COCTaBIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCIOBUIO 3aJlayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHMUEM alllapaTa ajreopsl.

DyHKIUHN U TpaduKHu

OnepupoBaTh  MOHATUSMHU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OKCTpemMyMa (yHKuuu, Haubonbliee U
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpadUKH TMOKA3aTEIbHOMW, JOrapupMHUUECKOU U
TPUTOHOMETPUYECKUX (PYHKIUI; M300pakaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKu JIMHEHHBIX ypaBHEHUU
Y WCIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yU4EOHBIX JUCIUTIINH.

Hayvajia MmaTeMaTH4ecKOro aHajamusa

OnepupoBaTh MOHATUSAMH: HEMPEepbIBHAA (QYHKIUS, TIPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUUICCKUN U (PU3UUECKUI CMBICI TPOU3BOTHON IS pEIICHUS
3a/1a4.

Haxoautb npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKIMHA, BHIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOAHYIO JAJI UCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO U1l HAXOXKACHUS HAWIYYIIETO PEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MOHATUSAMH: [EepBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpa3Hbie AIEMEHTAPHBIX (DYHKIIHMA, BBIYUCIATh WHTETPAI
o ¢popmyine Hotorona—JleliOuuia.

PemaTe mpukmagHbie 3aaud, B TOM YHUCIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3nyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmmyecTBo yacos DJIeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/iesIoB U TeM (uudgpossbie)
Konrpoabubie | Ilpakruyeckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
MHoxecTBa pallMOHAJIBHBIX U
1 JIEUCTBUTEIIBHBIX uKcell. PalnoHabHbIS 14 1 0 https://resh.edu.ru/subject/51/10/
ypaBHEHUS U HEPABEHCTBA
OyHkuu U rpaduku. CTeneHp ¢ HeabIM
2 YHIER pag H 6 1 0 https://resh.edu.ru/subject/51/10/
MoKa3areaemM
ApupMeTnyecknii KOpeHb N—0i CTENEHH.
3 pu p 18 1 0 https://resh.edu.ru/subject/51/10/
WppanmonanbHble ypaBHEHHS U HEPABEHCTBA
DopMyIbl
4 TPUTOHOMETPHH. T pUrOHOMETPUYECKHE 22 1 1 https://resh.edu.ru/subject/51/10/
YpaBHEHHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5 1 0 https://resh.edu.ru/subject/51/10/
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS
6 Vp ’ B ’ 1 3 1 1 https://resh.edu.ru/subject/51/10/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 2




11 KJIACC

KoaunuecTBo 4acoB

Ne HanmeHoBaHMe pa3/iesioB U TeM DuieKTpoHHbIe (U poBHIE)
Konrpoabubie | IIpakruyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Crenensb ¢ palluOHAJIBHBIM IMOKa3aTeIeM. https://resh.edu.ru/subject/51/11/
1 [TokazarenbpHas pyHkuus. [lokazarenbHbie 12 1 0
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckasi GyHKITHUS. https://resh.edu.ru/subject/51/11/
2 Jlorapudmuueckre ypaBHEHUS U 12 1 0
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX https://resh.edu.ru/subject/51/11/
3 rpaduku. TpuroHoMeTpuIecKue 9 1 0
HEpaBEeHCTBA
4 [TpousBoanas. [Ipumenenne npon3BoAHON 24 2 0 https://resh.edu.ru/subject/51/11/
5 VIHTerpas u ero mpuMeHeH s 9 1 0 https://resh.edu.ru/subject/51/11/
6 CHCTeMb! ypaBHeHHit 12 1 0 https://resh.edu.ru/subject/51/11/
7 Harypabibie 1 bl qncia 6 1 0 https://resh.edu.ru/subject/51/11/
8 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3ALIUS 18 5 0 https://resh.edu.ru/subject/51/11/
3HAHUU
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO YACOB IIO 102 10 0

I[TPOTPAMME




YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YHEHUKA

MaremaTuka: anreOpa W Hadaja MaTEMaTHYECKOTO aHaiu3a, TEOMETPHS.
Anrebpa u Haudana mateMatuueckoro ananuza. 10-11 kmaccel: 0a3oBBIM U
yrayonéuueii ypoBau: yudeOnuk / IIILA. Amumon, FO.M. Komsrun, M.B.
Tkauésa [u gp.], — 11-e usn., crep. — Mocksa: IIpocsemmenne,2023.— 463,

[1]c.: nn.

METOANYECKHUE MATEPUAJIBI AJISA YUUTEJISA
Marematuka : anreOpa u Havyajla MaTEMaTHYECKOT0 aHaJINU3a, T'e0-
MmeTpusi. AnreOpa U Hayajga MaTeMaTHYecKoro aHaiau3a. ba3osbiii ypo-
BeHb : 10 kiace : Metoguueckoe nocodue / E. B. bymko, A. I'. Mep3-
nsik, B. b. Tlononckuii, M. C. Sxup. — M. : Benrtana-I'pad, 2020 —

113 c. : un. — (Poccutickuii yaeOHHK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/
https://ege.sdamgia.ru

https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/



http://www.yaklass.ru/
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