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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYeCKOIo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH 00YYaIOLIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hawyanma MaTeMaTHYeCKOTO aHAIM3a» SIBISAECTCS OJHUM M3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHKH, OOIIECCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JaHHOTO Kypca ydalluecs OBJaJeBAalOT YHWUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayK#, KOTopas GOpMyJIUPYET CBOM JOCTHKEHHSI B MAaTeMaTHIeCKon hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIaJAbIBA€T OCHOBY IS
YCIIENITHOT'O OBNQJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHS
OCHOBHBIX TEHICHIMA HKOHOMHUKH U OOIIECTBEHHON JKWU3HU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJB30BaTh UX B MOBCEIHEBHOHN XM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIIHSIM U
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJB30BaTh 0000IIEHNE U KOHKPETHU3AIMIO0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEJIel peaJbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yeTcsl Kak 4yepe3 y4eOHbI Marepuai, CIOCOOCTBYIOMINN (hopMuUpOBaHHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W 4epe3 crenuduky ydeOHOW AesATEIBHOCTH,
TpeOyromen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOJDKUTETHHOM

KOHIOCHTPAIWW BHUMAHWA U OTBCTCTBCHHOCTH 3a HOJIy‘-IGHHBIﬁ pe3yiibTarT.
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B ocHoBe MeTonuku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyajga MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «Uucna M BBIYUCICHUSDY,
«Dynkuun  u - rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM Joruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS HA IMPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMONHSISA JIPYr Apyra M MOCTEHNEHHO
HAChII[asiCh HOBBIMM Te€MaMWM W  pasfenamMu. JlaHHBIA Kypc  SIBIETCS
MHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSIET B ceOe COoAep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jp. [lo Mepe Toro kak yuamuecsi OBlaeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MAaTEMATUYECKYH0 MOJENb PEATBHOU
CUTyallud, TPUMEHSTh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHajlu3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxartenbHO-MeTOANYECKAsA JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HayaToO B OCHOBHOM MIkoje. B crapmieil mkosne ocoboe BHUMaHUE yJIemsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alUCH JACHCTBUTENBHOIO YHCIA, YMEHHUE
pallMOHAJIBLHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MOIY4YarOT HABBIKM MPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCITOJIb30BAHUS MaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHUM.

JInausa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSKECHUU BCETO
oOyueHus B cTaplield IIKOJE, IOCKOJbKY B KaXJIOM pasJene MporpaMMbl
OPEeyCMOTPEHO PELIEHUE COOTBETCTBYIOUIMX 3aaadu. OOyuaroliuecs: OBIaJI€BalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS UCTIOIB3YIOTCA P UCCIIEIOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOIAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad U 3a]ad Ha
HaxOXKJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepKaTeNlbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHH
BBIMOJHATh pacu€Thl Mo ¢opmynaMm, MpeoOpa3oBaHUsS IENbIX, PalUOHATIBHBIX,
VUPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMM, a TAKKE BBIPAKCHUM,
COJEpKalllNX CTENeHU U Jorapudmbl. braromaps u3ydeHHIO anreGpanyeckoro
Marepraja IMPOUCXOAWUT  JajJbHEWINEe  pa3sBUTHUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBILUIEHUS YyYalluXcs, (POPMUPYIOTCS HAaBBIKM J€JyKTUBHBIX



paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa
npeayaraeT 3(QQEKTUBHbIE HHCTPYMEHTBI [UIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
MEeperuieTaeTcs ¢ IPYruMU JTUHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTD U3YUYCHUS MaTepuana. N3yyenue CTETIEHHOM,
MOKAa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3aad U3 APYTUX y4eOHBIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaKk U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oonblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (GOpMyJiIaMu 3aBUCHUMOCTH MEXIY
pa3IUYHBIMUA BEITUYMHAMH, MCCIEIOBaTh MOJy4YeHHble (YHKLUHUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUYU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BbIPAXKATh 3aBUCUMOCTH MEXKIY BEITUYHMHAMHU B
pasnuuHoON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHOW. Ero umsydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTHH.

CopnepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAeniaTh HMX HaWOONbIIME W HaUMEHbIINE
3HAYEHUs, BBIYHUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTb CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas coaep)karelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TIIOCTPOECHHMSI MaTEMAaTHUYECKUX MOJENIE pealbHbIX CUTYallUH,
HAXOXKJICHHSI HAWJIy4IlEero pElIeHUs B MPUKIAJHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI'O aHaJIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUICHUSA, (OPMUPOBAHUIO YMEHHHM pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopeprxarenbHO-MeTOANYECKas JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
IIPEICTABIICHNS NTPOHU3BIBAIOT BECh KypC LIKOJIBHOW MaTEMaTUKHU W MpejiararoT
Haubosee yHUBEPCAJIbHBIN SA3bIK, OOBEAMHAIOMINN BCE Pa3ieibl MATEMAaTHKU U €€
MIPWIOKEHUH, OHH CBSI3bIBAIOT pa3Hble MATEMAaTHYECKUE JUCLUUIUIMHBI B €IHHOE
nenoe. Ilo3romy BakHO JaThb BO3MOYKHOCTBH IIKOJBHHUKY MOHUMAaThb TEOPETHUKO-



MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCIOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Hadajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMATUYECKOTO  MOJAECIMPOBAHMSA, KOTOPBIE IPU3BAHbI
c(hopMHpPOBATH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIET0BAHUS
ATUX MOJeNiel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIPETAUNNA MOJYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIN
13 pa3aeaoB MPOrpaMMBbl, IOCKOJBKY BECh MaTepUaj Kypca IUPOKO UCIIOIb3YyETCs
JUISL pELIEHUs IPUKIIAIHbIX 3a1ad. [Ipy pemeHun peanpHbIX NPAKTUYECKUX 33734
yyaluiuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMSI MPUKIAIHBIX
3a/lay OpraHMu3yeTcs B MpoIllecce M3y4YeHUsl BCeX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHUYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyebHOM miaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kinacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a iBa roja ooyuenus — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BHIYUCICHUSA

Pannonansabie yucna. OOBIKHOBEHHBIE W JIECATUYHBIC NIPOOHU, IMPOIICHTHI,
OCCKOHEUHBIE  TIepUOAMYEcKHe  apobdu. ApudmeTnyueckue  omnepamuu  C
paIMOHAILHBIMU YUCIIaMH, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeit U MPOIEHTOB JUIsl PEIICHUs] MPHUKIAAHBIX 3a7a4d W3 Pa3jIMdHbIX OTpaciei
3HAHUU U PEATIbHOU KU3HU.

JlelicTBUTENbHBIE uMCHa. PalnvoHanpHbIE W HPPAUMOHAIBHBIE YUCIIA.
Apudmerndyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxEHHbIC
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Cremmenp ¢ menbiM  mokasareneM. CranmaptHas (Qopma  3amucu
NEUCTBUTENIBHOTO  uKcia. Mcnonp3oBaHME MOAXONAIIe  QopMbl  3amucu
JNEUCTBUTEIIBHBIX YHWCENI JJIsl PELICHHMS NPAKTUYECKHX 3a7ad M MPEICTABICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalbHOW  cTemeHu. JleWcTBus  C
apuPpMETHICCKUMHU KOPHSIMU HATYypaJbHON CTCTICHH.

CuHyC, KOCUHYC M TaHT'€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.



YpaBHEeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE MPE0OPa30OBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpE€Hb YypaBHEHUA. HepaBeHCTBO, pellleHHME HEPaBEHCTBA.
Meron HHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemienue uppanoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHU M.

[IpuMeHeHNE ypaBHEHHI M HEPABEHCTB K PEIIEHUIO MAaTEMAaTHYECKHUX 3a7ad
M 33]1a4 U3 PA3IMYHbIX 00JacTeN HAYKU U PEeaIbHOM KU3HU.

DYyHKIUH U TPaPUKHU

Oynkuusi, crnocodbl 3amanus GyHkuuu. [paduk dyHkuuu. B3aumHo
oOpaTHbIe (PYHKITHH.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomMesxyTku 3HaKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIbIM MoKa3ateneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpa@uK KOpHS N-OW CTENEHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

Hayana MaTeMaTH4YeCKOro aHaIn3a

IlocnenoBaTenbHOCTH, CIOCO0bI 3a1aHUA [IOCJIEA0BATEIILHOCTEN.
MOHOTOHHBIE ITOCIIE0BATEIBHOCTH.

Apudmernueckas u reomeTpuyeckas nporpeccuu. beckoneuHo yObIBaromias
reomeTrpuyeckas nporpeccus. Cymma G€CKOHEUHO yObIBalOLIe reoMeTpuyecKoil
nporpeccun. dopmyiia CIIOKHBIX IPOLEHTOB. Mcnosb3oBaHue mporpeccuu s
pelIeHns pealbHbIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHoXxecTBO, omnepauuyd Haja MHoOXecTBaMM. Jluarpammel Jiinepa—BeHHa.
IIpuMeHeHHE TEOPETUKO-MHOYKECTBEHHOI'O amnmnapara [y OIMCaHMs pPealbHBIX
MIPOLIECCOB U SIBJICHUM, MIPH PEIICHNUH 3a]a4 U3 IPYTUX yUeOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIIACC

Yucsa v BbIYUCICHUS

Harypanbnsie u nienbie uncina. [Ipu3Haku 1eIMMOCTH HEIbIX YUCE.
CteneHb ¢ palmoHaIbHBIM TTOKa3aTeneM. CBONCTBA CTETICHHU.
Jlorapudwm uncna. JlecaTHIHBIE U HaTypaJbHbBIC JIOTAPU(PMBIL.
YpaBHeHUSI U HEPABEHCTBA

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTAPUPMBI.
6



[IpeoOpa3oBaHue BBIpAXKEHUM, COJEPKAIIMX CTEINEHH C palUOHAIbHBIM
ITOKA3aTEJIEM.

[Tpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIC YPABHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUHN. PellleHne MPUKIAIHBIX 337a4 C MOMOIIbBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX oOJacTell HAYKH W peaabHOU
KHU3ZHU.

DYyHKIUH U TPaPUKHU

Oyukuust.  [lepuogmueckue  pyHkiuu. [IpoMeXKyTKM  MOHOTOHHOCTH
dbyHkuuu. MakcuMyMbl 1 MUHUMYMBbl (QyHkuuu. HamOosblliee W HamMeHbIee
3Ha4YeHUE (QYHKIIUU HA TTPOMEKYTKE.

Tpuronomerpuyeckue GyHKITUU, UX CBONCTBA U TpadUKHU.

ITokazarenbHas u orapudmudeckas QyHKIIUU, UX CBOUCTBA U TpadUKH.

Ucnonw3oBanue rpadukoB QyHKIMA sl PEIICHUS] YPaBHCHUN W JIMHEHUHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUN HJIg HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3aJlady U3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOW KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepriBHbie hyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHNUs HEPABEHCTB.

[IpousBonnas ¢yakuuu. [eomerpudyecknii u  (QU3MUECKUH  CMBICIH
IIPOM3BOIHOM.

[IpousBomHble  dmeMeHTapHbIX  (QyHKIMA.  DOpMynbl  HAXOXKICHUS
IPOM3BOITHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpuMeHeHHE TTPOU3BOIHON K MCCIICIOBaHHMIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HanOoIbIlero 1 HauMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKICHHUS HAWIy4YUIEro pELICHUs B
MPUKIAAHBIX 3a/Ja4axX, g OIPENENICHUs CKOPOCTH IIpoLEecca, 3aJaHHOTO
dbopmyoi uinu rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMeTpudyeckuid u (U3MYECKUH CMBICT. Boraucnenue
uHrerpana no gpopmysne Hetotona—JleiiOuuna.

INJIAHUPYEMBIE PE3YJIBTATDBI



OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE Cpe/lHEero o011ero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
MeTaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS DPA3TUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UJICHTUYHOCTH, YBAKEHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHM B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoja;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYAYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro u 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

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

TpynoBoe BoclUTaHUE:
TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; UHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C

MaTeMaTUKOM M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
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Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHIYEeCKOW HAITPaBJICHHOCTH.

DKOJOTH4YE€CKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbI, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpembl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MaTeMaTHYECKHX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAloIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

[leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TIPAKTUKH, TOHHUMAaHHEM
MaTEMaTUYECKOW HAyKu Kak c(]epbl YeIOBEYSCKOH JeATEITLHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PAa3BUTHS I[MBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIIECTBECHHBIA  TPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
yYTBEPJUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W 0O0IIHne;
YCIIOBHBIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |

NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSX;
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npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e Ji€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKI€HUS U BbIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peElIeHHUs, BBIOUpaTh HauOoJee NOAXOAANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

bazoBbie nccnenoBaTeNbCKUe AEUCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE TMPOTHUBOpPEUHE, MNpPoOIeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, TPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMHU, POIIECCAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIIE0BAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIIBUTATH
MIPEINOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ nndopmanmeii:

e BBIBIATH JNePUIUTH WH(OpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTPOC U JJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHPOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHugepcanvHble  KOMMyHUKamueHwvle  Oelicmsus,  00ecnedugarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCA.

Obmuenue:

e BOCIHPUHUMATh MU (QOPMYJIHPOBaTH CYXIEHHSA B COOTBETCTBUU C
YCIOBUSIMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
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TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIieHus 3aJja4yl, KOMMEHTUPOBATh MOTYUEHHBIA PE3YNbTAaT;

B XOZi€ 00CYXACHH 3a1aBaTh BOIIPOCHI [10 CYLIECTBY O0CYXKAAEMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJICHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKIEHUSMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmat
BBICTYIIJIEHUS C YYETOM 3aJ]]a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHHUYECTBO:

3)

NOHUMATh W KCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHJMBUIYaJIbHON pabOTHI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHMU3allUI0 COBMECTHOM
paboThI, pacrpeAenaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOJHATH CBOK YacTb pPabOTHI U
KOOPJIMHUPOBATh CBOW JEUCTBHS C JPYTMMU YJICHAMU KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie oeticmasus, obecneuusaiom

gbopMupoeaHue CMbBICIIO6bIX YCNMAHOB0K U HCUSHEHHBLIX HABLIKOB JTUYHOCHIU.
CaMOOpFaHI/IZ’)aHI/I}I .

COCTAaBIIATH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pEIICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIbHOW pEeQIeKCMU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pelIeHUs] MATEMAaTUYECKOW 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIpU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSIM, OOBACHSITH
IMPUYUHBI JTOCTH)KECHUS WM HENOCTHMIKCHUS PE3YJIbTATOB JESATEIbHOCTH,
HAXOJUTh OIIHNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
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NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anrebpa v Hadasa MaTeMAaTUYECKOTO aHAIH3a»
Ha YpPOBHE CpPEIHETO 00IIero oO0pa3oBaHUs JOKHO 00€CHeUYMBATH JTOCTHKECHHE
CIIEYIOIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

10 KJACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh MOHATUSMH: pallMOHAIbHOE H JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOIICHTHI.

Boimonusate  apudmeruyeckue  omepandd ¢ PAlMOHAIBHBIMM U
NEeWCTBUTEIILHBIMU YHCIIAMHU.

BoinonusaTs npuOmmkEHHBIE BHIYUCIICHUS, UCIIOJIB3Ys MpaBUia OKPYTICHUS,
nenaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYUCICHUI.

OnepupoBaTh NOHATHUSMHU: CTENEHb C IEJNbIM TOKa3aTeJIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENBHOIO YHMCIA, KOPEHb HATypajdbHOM CTEMNEeHHU;
UCITIOJIB30BATh MOAXOAILYI0 (POPMY 3aITUCH JACHCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MIPAKTUYECKUX 3aJ1a4y U MPEACTaBICHUS IaHHBIX.

OnepupoBaTh MOHATHSAMU: CHHYC, KOCUHYC U TAHTEHC MPOU3BOJBHOIO YIJIa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIMH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palroOHaIbHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BrimonHaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIATh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonHaTh mpeoOpa3oBaHMs LENBIX, PANMOHAIBHBIX U HPPAIMOHAIBHBIX
BBIDA)KEHUH W pemaTb OCHOBHBIE  THUIIBI  LENBIX, pAlUUOHAIBHBIX W
UppaIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI 1 HEPABEHCTBA JJI PEIICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuvHbIX 00JIacTel HAYKU U PEaIbHOM KU3ZHHU.

MopenupoBaTh peallbHbIE CHUTyallMl Ha fA3BIKE aireOpbl, COCTABIATH
BBIpa)KEHUSI, YpaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3aJayd, UCCIEA0BaTh
MMOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHUEM anmnapara anreOphl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSAMH: (PYHKIUS, CIIOCOOBI 3aMaHusi (PYHKIMH, 00JaCTh
OTIpEJICICHNs] M MHOXKECTBO 3HaueHWU (yHKmwu, rpaduk (QyHKIUH, B3aHUMHO
oOpatHble (PyHKIUY.

OnepupoBaTh MOHATHSAMU: UYETHOCTh M HEYETHOCTh (YHKUHMH, HYIU

GyHKIHMY, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
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Hcnonb3oBaTh rpaduku GyHKUUM 1715 pelICHUs] YpaBHEHUIA.

Crpoutb M uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHH,
CTENEHHOW (DYHKIIMU C LIEJIbIM OKa3aTeJIEM.

Ucnonw3oBate rpadukd (QyHKUMA IS UCCIEOBAHMS MPOIECCOB U
3aBUCUMOCTEW NpPH PEIICHUH 3a]ad U3 APYTHX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU; BbIpAXXaTh (OPMYJIaMHU 3aBUCUMOCTU MEXKy BETUYMHAMMU.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATHUSMHU: [OCJIEIOBAaTEIbHOCTb, apupMeTHdecKas u
reOMEeTpUYECcKasi IPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaromiass TIeoMeTpuyecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaIOIEH reOMETPUUECKOM MPOTrPECCUH.

3aaBarhb MOCJIEI0BATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOICTBA MOCIIEOBATENBHOCTEH U MPOrPECCH JIJIST peLICHUs
peanbHbIX 3aJ]a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTMKa

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, ONEpAIlMU HaJ MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar i OMHCAHUS
peaNbHBIX MPOLECCOB W SIBICHUN, MPH PELICHUWH 3a/Jad U3 JIPYruX Yy4yeOHBIX
IPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpeNeleHue,  Teopema, CJIE/ICTBHE,
J0Ka3aTeJIbCTBO.

11 KIJACC

Yucia 1 BHIYUCICHUSA

OnepupoBaTh MOHATHUSMHU: HATypaJbHOE, LEIOE€ YHCIO; HCIOJb30BaTh
NPU3HAKU JETUMOCTH LIEJIBIX YHCEJ, PAa3JI0KEHHE YKCIIa Ha MPOCThIE MHOXKHUTEIH
IUTSL peIIeHUS 3a/1au.

OniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UUCIA, NECITHYHBIE U HATypalbHBIC
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTEMEHW IS MpeoOpa3oBaHUs  BBIPAKECHMUIA,
ONEPUPOBATh MNOHATHSAMH: IOKA3aTEJIBHOE YPAaBHEHHWE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.

BoinonHsATh mpeoOpa3oBaHUsl  BBIPAXKEHUM, COJEpXKaUX Jorapudmsi;
OTIEpUPOBATH MOHITUAMU: JOTapupMUIECKOE ypaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemienns npocTeUnX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUSIMHU: CUCTEMA JIMHEWHBIX YPABHCHUN U €€ pEIICHUE;

WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.
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Haxomute peuienuss npoCTEUIIMX CUCTEM U COBOKYITHOCTEM PAlMOHATBHBIX
YpPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIPDAQ)KCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHIO 3aJayH,
MCCJIEeI0BATh MOCTPOEHHBIE MOJEIH C HUCIOIb30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATUSMHU: Iepuoanudeckas  (YyHKUUS, [POMEXYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKM OJKCTpeMyMma (QyHKIUM, HauOosblliee U
HauMeEHblIee 3HayeHUs (QYHKUMM Ha TPOMEXKYTKE; HCIOJIb30BaTh WX I
Uccie10BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATEIbHOM, JIorapuMHUUEecKol U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX Ha KOOPJUHATHOM IUIOCKOCTU H
UCITIOJIB30BATh I PEILECHUS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IUIOCKOCTU rpadUKH JMHEHHBIX ypaBHEHUI
Y UCIIOJIB30BATh UX JIJI1 PELICHUS CUCTEMBI JINHEMHBIX YPABHEHHIA.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Havana MmaTeMaTH4eCKOro aHajamn3a

OnepupoBaTh MOHATUAMH: HENPEpbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (QYHKIINU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUN CMBICI TIPOU3BOIHOM ISl PEIICHUS
3a/1ad.

HaxoauTe npou3BOHBIE 3JIEMEHTAPHBIX (DYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIA HCCIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIIEIOBAHUS K IOCTPOEHUIO IPadUKOB.

Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKICHUS HAWIYULIEro pEIICHUS B
OPUKJIAJHBIX, B TOM YKCJIE COMAIbHO-IPKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: TE€pBOOOpa3Hass W HMHTETpall; TOHUMATH
TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuths mepBooOpa3Hble 37€MEHTApHBIX (YHKIHUM; BBIUUCIATH MHTErpal
o ¢popmyne Hprotona—JleitOnuma.

Pemwats nmpuknagHelie 3aa4, B TOM 4YHCIE COLUAIBHO-D)KOHOMHYECKOTO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHaIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
MHO€eCcTBa pallHOHAJIBHBIX U
1 €HMCTBUTENBHBIX YKCeN. PallnoHanbHbIE 14 1 bubmorexa HOK
A -at https://m.edsoo.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ 1eabiM 6 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1 bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 DopMyJbl TPUTOHOMETPHH. 20 1 bubnuoreka [IOK
TpuroHomerpuyeckre ypaBHEHUS https://m.edso0.ru/1568aba3
5 [TocnenoBaTebHOCTH U IPOTPECCUH 5 bubmorexa TOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT 5 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 brbmmorexa [OK
YHIIH. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmmueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubnmorexa [IOK
p M https://m.edsoo.ru/fl1c4afd
HEpPaBEHCTBA
Tpuronome €CKUe
3| rosien Tomomomermmenee : s buGorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1 httos://m.edsoo.ru/f1cdafd
bu6mmoreka [JOK
5 14 9
HICTPall 1 eI0 NpHMEHEHHA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 C 12 1
HCTEMET YPABHEHHH https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U 1enble yncia 6 bubmotera [JOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
8 . 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
11 OnepupoBaTh NOHATHSAMH: PAIMOHATBHOE M JCWCTBUTENHHOE YHUCIIO,
' OOBIKHOBEHHAs! M IECSITUYHAs POOb, MPOLIEHTHI
1o BemonHATE  apudMeTHdeckue omepand ¢ PaluOHAIBHBIMH |
' JeWCTBUTENILHBIMU YHACITAMHU
13 BemonHATh  npUOMMKEHHBIE — BBIUMCICHHS, HUCIONB3YS  IpaBUIIa
' OKpYTJICHUS, JIeNIaTh MPUKUAKY U OI[CHKY pe3yJIbTaTa BRIYUCICHUIH
OnepupoBaTh MOHIATUSMU: CTENICHb C IEJIBIM MOKa3aTeeM, CTaHIapTHas
14 (dopma 3anmucH IEHCTBUTEIHHOTO YHCIIA, KOPEHb HATYpaJbHOW CTEINCHU;
' WCTIOTH30BATh TOJXOSIIYI0 (OPMY 3aIHCH JEHCTBUTEIBHBIX YHCEN JUIS
peleHus MPaKTHYECKUX 3a1a4 U MPEICTaBICHHS JaHHBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCUHYC W TaHT€HC MPOU3BOJIHHOIO
1.5 yrila; WCIOJIb30BaTh 3allUCh IPOM3BOJLHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIIHU
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paluoHaIbHOE, UppalMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
25 BoinmonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKEHHH U
' peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI
BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDOKEHUI U pelaTb OCHOBHBIE THIIBI LEJbIX, PALMOHAIBHBIX U
UPPALMOHANIEHBIX YPABHEHHUI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHUS W HEPAaBEHCTBA JUISl pEIEHHs MaTeMaTHYeCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajibHble CUTyallUd Ha SI3bIKE aiareOphl, COCTaBIAThH
2.5 BBIPA)XEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIOBHUIO 3a/1a4M, UCCIIE0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM ammapara anreopbl
3 OyHKIMK U TpaduKu
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OnepupoBaTh MOHATUSMH: (YHKUHUS, CIIOCOOBI 3amaHus  (DPYyHKIHH,

3.1 o0nacTe oOmpeneneHusi MU MHOXECTBO 3HAueHHH (QyHKuMH, Tpadux
(byHKIMHU, B3aUMHO 0OpaTHBIE (PYHKIHH

3.9 OmnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKUMHU, HYIH

' (GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN

34 Ctpouth W uuTaTh TpapuKH JIUHEHHON (QYHKIMH, KBagpaTHUYHOU

' (GyHKIMY, CTENEHHON (QYHKIMH C IEJIBIM MTOKa3aTeneM
Ucnonb3oBark rpapuku (yHKOUE A8 KCCIETOBAaHUS IPOLECCOB H

35 3aBHCHMOCTEH TIpU PEUICHWU 3aqad W3 JIPYrUX Y4EeOHBIX NPEIMETOB H

' peambHONW  JKM3HHM, BBIpAXaTh (QOPMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYMHAMH

4 Hauana maTtemaTnyeckoro aHanusa

41 OmnepupoBaTh TMOHATHIMHU: IOCIENIOBATEIHHOCTh, apu(MeTHdeckas u

' reoMeTpHuuecKkas porpeccun
OmnepupoBaTh TOHATHAMH: OECKOHEYHO YOBIBAIOIIAs TEOMETpUYECcKas

4.2 mporpeccus, cymMmma O€CKOHEYHO  YObIBalOIIEH TIeoMEeTpUYEeCcKOM
IIporpeccun

4.3 3amaBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMHU CIIOCO0aAMU

a4 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOTPEcCUid ISt

' pelleHus peabHbIX 33a4 IPUKIaJHOTO XapaKTepa

5 MHoecTBa U JIOTHKA

5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, OIIEPALIUU HaJl MHOKECTBaAMHU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [uii  ONUCaHMS

5.2 peanbHBIX MPOLECCOB M SBIECHUH, NpPU peIIeHUuH 3aJad M3 Jpyrux
y4EOHBIX MPEIMETOB

£ 3 OnepupoBaTb  MOHATUAMHU:  OIpEJENEHUE, Teopema,  CJEJCTBHE,

' JI0Ka3aTeIbCTBO

11 KIIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3YJIbTATHI 0CBOCHHS 0CHOBHOI
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTaTa
1 Uucna v BEIYHCICHUS
1.1 OnepupoBaTh MOHATUSAMHU: HATypallbHOE, LEJI0E YHUCIO0; HCIOJIb30BaTh
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MMPpU3HAKKU JCIMMOCTU LEJIbIX YHCCI, PA3JIOKCHUC 4YHUCIa Ha HNPOCTHIC

MHOKHUTCIIN JJI1 pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJILHBIM I10KA3aTEIEM

1.3

OHepI/IpOBaTB IIOHATUAMMU: JIOT" apI/I(bM qucia, JACCATUYHBIC u

HaTypaJbHbIE JIOTapu(pMBbI

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTh cBOWCTBAa CTENEHU Uil IPeoOpa3oBaHUs BbIPAKEHUH,
OIIEPUPOBATh IMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO;

peiaTb OCHOBHBIC THUIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoinonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEpKalllUX JIOTapu(MBbl;
OTIEpUPOBATH MOHATUAMMU: JIOTApU(PMUUIECKOE YPAaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus mpocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHUAMM: CHCTEMA JIMHEHHBIX YPAaBHEHUH U €€
peuieHue; UCIoiIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH I PEIICHUS

MMPAaKTUYCCKUX 3aaa4

2.5

Haxomute  pemeHuss NOpOCTEUIIMX CUCTEM U COBOKYIMHOCTEH

paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB

2.6

MonennpoBaTh peajbHble CUTYallMd Ha SI3bIKE ainreOpbl, COCTaBIISAThH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHCTEMbI IO YCIIOBUIO 3aJayu,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJIENM C HCIOJb30BaHUEM armapara

anreopsl

OyHKIUU U TpapuKu

3.1

OnepupoBaTh MOHATHAMU: IepHoAnYecKass GYHKUIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoJblIee U
HaMMEHbIIIee 3HAYCHHU (PYHKIUM Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS

uccneaoBaHus (PyHKIUH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAMHU: TPaQUKH MOKA3aTEIbHON, JTOrapru(PMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; H300pakaTh HUX Ha KOOPAMHATHOM

IIJIOCKOCTH U UCIIOJIB30BAaTh IS PCIICHUS ypaBHCHI/IfI 1 HCPABCHCTB

3.3

N300paxxaTh Ha KOOPJMHATHOW IUIOCKOCTH TpapuKH JTHMHEHHBIX
YpaBHEHUH M HCHOJNb30BAaTh HX Ui PpEIIEHUS CUCTEMbl JIMHEHHBIX

ypaBHEHUH

3.4

Hcnonb3oBatk rpaguku (yHKUMH 151 HCCIEAOBAaHUS IPOLECCOB H

3aBHCUMOCTEHN U3 APyrux y‘le6HBIX JUCHUITIINH
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Hauama MmaTemMaTuueckoro aHaimsa

OnepupoBaTh MNOHATUSAMH: HeNpepbiBHAas (YHKLIWS, TMPOU3BOIHAS

4.1 (yHKUMHU; HWCHOJB30BaTh TEOMETPUYECKUH U (PU3HYECKHA CMBICI
IIPOU3BOIHOM JIJIs PELICHMS 3a1a4
42 Haxomuth  npousBOAHBIE  3JEMEHTApPHBIX  (PYHKUUN,  BBIUUCIATH
' IIPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS, YACTHOTO (DYHKITUI
Hcnonp3oBaTh MPOU3BOJMHYIO Ui WCCIEAOBAaHUS  (QYHKIMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBbI, IPUMEHSTh PE3YJIbTAThl UCCIEN0BAHUSA K
MTOCTPOECHUIO TPapuKOB
" Hcnonb30BaTh MPOU3BOIHYIO Ul HAXOXKJACHUS HaWIydIlIEro peIIeHUs B
' MPUKJIAIHBIX, B TOM YHCJIE€ COLUATbHO-IKOHOMUYECKHUX, 3a1a4ax
A5 OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Hasi W HWHTErpan; IOHHUMAaTh
' reoMeTpUYecKUi U GU3NYECKUI CMBICT UHTErpaja
46 Haxomute mepBooOpazHble dlIEMEHTapHbIX  (YHKLUUNA, BBIYUCISTH
' uHTerpan no gpopmyne Hetotona — Jleitbuuna
47 Pemats npuknaanble 3a7a4u, B TOM YHCIIE COLMATbHO-I3KOHOMUYECKOTO

1 GU3NYECKOro XapakTepa, CpeICTBAMHM MaTEMAaTUIECKOTO aHAIN3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
Ko
1 Yucna v BIYMCICHUS
Pannonanbubie uyncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLIEHTHI,
OeCKOHEUHBIE  TIEpUOJMYECKHEe  1podu.  ApudmMerndeckne  omepamud ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HaHUM U PEATTBHOM )KU3HU
[evictButenbHble  4yMcia.  PalMoHanbHbE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PAaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranaapTHas (gopma 3amucH J1€HCTBUTEIHHOTO
1.3 yrcna. Mcnons3zoBanue noaxoxsieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
pelIeHUs MPaKTUYECKHUX 3aj1au U IPECTaBICHUS JAHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
L5 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0Opa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Perienne uppanoHanbHbIX YpaBHEHUI U HEpaBEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM
27 [IpumeHeHne ypaBHEHUI M HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX 3aad U 3a7a4
' U3 pa3InYHbIX 00JacTe HAyKU U pealbHOM KHU3HU
3 OyHKIMH U TpadUKH
31 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble

GbyHKITII
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3.9 OO6nacte ompeneneHus W MHOXKECTBO 3HaueHWil ¢yHkimuu. Hymun ¢dyHkumn.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH
33 Crenennas ¢GyHKUIMS C HAaTypaJbHBIM M IEJIbIM TOKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckas OKpY>KHOCTb, OTPEACICHNE TPUTOHOMETPUUYECKHX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHainusa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs IOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCIIETIOBATETLHOCTH
Apudpmernueckass W TeOMETpHUYECKass NpoTpeccuu. beckoHeyHo yObIBaromias
4.2 reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH Te€OMETPHUECKOMN
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
MHoOKecTBO, omnepanuyd HaJl MHOXKecTBaMmH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHre TEOPETHUKO-MHOXKECTBEHHOTO ammapara JAjsi OINUCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0Ka3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnble u uensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHaAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaIbHbIE JOrapudMbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUMN, COIEPIKAIIMX JOTapHPMBbI
25 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PAllMOHAIBHBIM
. noKazaTesieM
2.3 [TpumMeps! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenpHble YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHUs] U HEPAaBEHCTBA
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Cucrempl JMHEWHBIX ypaBHEHHH. PemieHue npukiagHbIX 3a7ad € IOMOIIbIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTUUECKUX 3a/]1a4
' U 3aJ1a4 U3 pa3jInyHbIX 001acTell HayKH U peabHOM KU3HU
3 OyHKIMH U TpapuKH
Oynakmus. Ilepuogmueckue ¢ynkuuu. [IpoMexyTkH MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl U MUHUMYMBbI (yHKiuu. HauGosbiiee M HavMeHbllee 3HaYEHHE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.3 [Toxa3zaTtenpHas u orapudmMudeckas GyHKINN, X CBOWCTBA U TPAPUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnons3oBanne rpadukoB  (QyHKIUN I HWCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT IMPH PEIICHUH 3a7ad M3 JPYruX Yy4eOHBIX
MPEIMETOB U PEAIbHOM KU3HU
4 Hayana maTemarnueckoro aHainsa
4.1 HenpepsiBabie pyHKIIIE. MeTOI MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyrkuun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TTPOU3BOTHOM
43 [IpousBoHbIe 37eMeHTApHBIX (GYHKIUHA. DOpMyNIbI HAXOXKICHUS TPOU3BOJIHON
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMIA
[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (PYHKIUA HAa MOHOTOHHOCTH H
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOoJIBIIEr0o U HaWMEHBIIETo 3Ha4YeHUs (PYHKIMH Ha
OTpe3Ke
[IpumeHeHre TPOU3BOAHOMN ISl HAXOXKICHUS! HAWTYYILEro PelieHus B MPUKIIaIHbBIX
4.5 3aavyax, JJs ONpeAeNieHHs CKOPOCTH TMpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukoM
4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
A7 WuTerpan, ero reoMeTpuueckuii 1 GU3MUECKUI cMBbICI. BbluncieHne uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJbTAaTaM 0CBOEHHS
NPOBePsIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeSICHHE,
aKCHMoOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NpPHU3HAK, JO0Ka3aTENbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYTHPOBATH
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIb30BaTh MCTOL MaTeMaTHYeCKOU WHIAYKIWH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaACCYXIACHUA npu pCUICHUA 3ajaa4,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKJICHUW;  YMEHHUE
OIICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHLIfI
arrmapar i OIMcCaHus pC€aJIbHBIX IMPOLECCOB U SIBIICHUH U IIpH pCIICHUU
3aja4, B TOM 4YHCI€ U3 JAPYrux Y4eOHbIX MPEIMETOB; YyMEHHE
OTIEPUPOBATH MOHATUSIMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

croco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 3314

YMeHue onepupoBaTh MOHATUAMU: HAaTypaJbHOE 4YUCIIO, LEJI0€ YHUCIIO,
CTEIEHb C IIeJIbIM II0Ka3aTeNneM, KOPEeHb HaTypallbHOM CTENEHH, CTENEHb
C  palMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb ¢  JIeHCTBUTENIbHBIM
nokaszarenaeM, JiorapupMm 4YMcIa, CHUHYC, KOCHHYC M  TaHI€HC
IPOM3BOJIBHOIO YHCJA, OCTAaTOK [0 MOJYJNIO, palMOHAIBHOE 4YHCIIO,
UppallMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATYpalbHBIX,  LENBIX,
pPALlMOHATIBHBIX, JEWCTBUTENBHBIX YHUCEN; YMEHHE MCIIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAaUMEHBIIMHA OOLIMI AenauTenbh M HauMEHbIIee
oOmiee kpaTHoe, adropuT™ EBKiIMIa mpu pelieHny 3a/1ad; 3HaKOMCTBO €
pa3IMYHBIMM ~ TO3ULHOHHBIMH ~ CHCTEMaMH  CUHMCICHMS; YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M mpeoOpa3oBaHUs BBIPAKEHUI CO
CTEeNeHs MU M Jiorapudmamu, npeodpa3zoBaHus APOOHO-PALMOHATIBHBIX
BBIDAKEHUI; YMEHHE OIIEpUPOBATh IMOHATUSAMU: IOCIEI0OBATEIBHOCTD,
apupmeTHyecKas Iporpeccus, reoMeTpUYECKast Iporpeccus,
OeckOHeUYHO YyObIBaloIlas TeoMeTpUYecKass Mporpeccus; yMeHue

3a1aBaTh IMOCJICAOBATCIBHOCTHU, B TOM YUCJIC C TIOMOMIIBIO PCKYPPCHTHBIX

24




dbopMyll; yMEHHE OINEpPHpPOBATh MMOHATHUSAMHU: KOMIUIGKCHOE YHCIIO,
CONPsUKEHHBIE KOMILIEKCHBIC YHCIIA, MOJIYJIb U apTyMEHT KOMILJIEKCHOTO
gucna, (GopMa 3amMcH  KOMIUICKCHBIX 4Hcen  (TeoMeTphdYecKas,
TPUTOHOMETpHYECKass W  anreOpamyeckas); YMETb IMPOU3BOIMTH
apudmeTnueckue MEUCTBUA C KOMIUICKCHBIMU YHWCIIAMH, TPHUBOIUTH
OpUMEphl  UCIOJIb30BAaHMUSI ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2X2 wu  3x3, omnpenenuTenb  MaTPHIBL,

FGOMeTpI/I‘-IeCKI/H\/JI CMBICJI OIIPECACTIUTECIIA

YMeHne onepupoBaTh NOHATUAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIC,
MOKa3aTejabHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUSI M HEPABEHCTBA, HUX CHCTEMBl, YMEHHUE OIIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMA YPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIIBHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE peIlaTh YpPaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUsS, HEPaBEHCTBA M CHCTEMBl C TIAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JUJI PEUICHUS MATEMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U pealbHON )KU3HU

YMeHne onepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
MEPUOANIHOCTh (PYHKIIUHM, OTPAaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTBH
dbyHKIIMH, SKCTpeMyM (YHKIIUHA, HAaMOOJbIIEE U HAUMEHbIIIEE 3HAYCHUS
(hyHKIIMM HA POMEXYTKE, HEMpepbIBHAS (PYHKIMS, aCUMITOTHI Tpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIUU, TEOMETPUICCKUN U
(Gu3nYecKuii CMBICI TPOU3BOJHOW, MEpBOOOpa3Has, OINpeneIEHHBIN
WHTErpajl, YMECHHUE HAaXOIUTh AaCUMNTOTHI Tpaduka (QYyHKIMH, yMEHUE
BBIYUCIIATh  TIPOM3BOJHBIC CYMMBI, TIPOU3BEICHHS, YacTHOTO U
KOMIIO3UIIMK (YHKIUI, HAXOIUTh YPAaBHEHHE KAacaTeIIbHON K TpaduKy
(GYHKIMU; YMEHUE HAXOIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHUI;
YMEHHUE WCIOJb30BaTh MPOU3BOJIHYIO U HCCICIOBaHUSA (DYHKIIMIA,
HAXOJUTh HAWOOJBIINE W HAUMEHBIIUEC 3HAYCHHS (QYHKIUI, CTPOUTH
rpad)Kd MHOTOWICHOB C HCIIOJb30BAHHEM alllapaTa MaTeMaTHYeCKOTO
aHaln3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero
pellieHrsT B TPUKIATHBIX, B TOM YHUCJIE COIHAIbHO-3KOHOMHYECKUX H
(bu3nuecKkux 3a7auax; HaXOJUTh IUIOMIATU U 00BEMBI (GUTYpP C TOMOIIIBIO
UHTETpana; MPUBOJUTH MPUMEPhl MATEeMAaTUYECKOTO MOJIETUPOBAHUS C

MOMOIIIBIO TU(PepeHIINATbHBIX YPABHEHU N

YMeHue onepupoBaTh MOHATHSIMHU: Tpaduk QYHKIUH, OOpaTHas
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¢byHkuus, KoMno3unusi (GyHKIUM, JuHeWHas (yHKUIWsA, KBaJpaTHYHAs
¢byHKIMS, paroHaibHast byHKIHSA, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHE  (QYHKIHMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GbyHKUMHU, TOKa3aTedbHass M Jorapugmuyeckas (GYHKIUH; yMEHHUE
CTpOUTH TpadUKH H3YYEHHBIX (YHKUUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpaduKoB (HYHKINH, UCTIONB30BaTh TPAPUKH IS U3YUYSHHS TPOLIECCOB U
3aBHCHUMOCTEH, NIPU pEIIeHUH 33a1ad U3 JAPYruX Y4eOHBIX MPEIMETOB U
3aa4d U3 pealibHOW JKMU3HHU; BBIpAXaTh (POPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpadukn GyHKOUH a7
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA PpEIIECHWHA YpPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/1a4Ml Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, IOJU U YacTH, Ha JIBIXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpaBJICHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATHh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3aJa4, MCCIEAOBATH IOJyYEHHOE PELICHHE H
OIICHMBATh MPaBJIONOAOOHOCTh pPE3yIbTaTOB;, yMEHHE MOJAEIUPOBATH
peanbHbIE CUTYyallUH Ha SA3BIKE MAaTE€MAaTUKH; COCTABIIATH BBIPAXKECHMUS,
YPaBHEHUSA, HEPABEHCTBA M HMX CHUCTEMbl 10 YCIOBHIO 3aJayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apumMeTuyeckoe, Mearana,
HauOoJblllee W  HAauUMEHbIllee 3HA4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOIO HAOOpa; yMEHHE U3BJIEKATb,
UHTEPIPETHPOBaTh MH(GOPMALMIO, MPEACTaBICHHYI0O B TalnuIax, Ha
nuarpammax, rpaukax, OTpaskarollyr0 CBOMCTBA peallbHbIX IPOLIECCOB U
SIBJICHUI; TIPEACTaBIATh UH(POPMALIMIO C MOMOIIBIO TAOIUI U IUATPAMM;
UCCIIeJIOBaTh CTAaTUCTUYECKHE NaHHbIe, B TOM YHUCIIE C MPUMEHEHHEM
rpaguyeckux METOJOB M  DIIEKTPOHHBIX CpPEACTB; TIpaduyecku
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C TOMOINBIO JAUarpaMm

pacceuBaHud U JIMHEHHOMN perpeccuun

YMeHHe OIepupoBaTh IMOHATUSAMHU: CIIydalHBIA OIBIT WM CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIy4aWHOTO COOBITUS; YMEHHE BBIYUCIATDH
BEPOSATHOCTh C MCIIOJB30BaHUEM TI'papUueCKUX METOJOB; NPUMEHSTh
(GopMyNBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, (hopMyiny MOJIHOMN

BEPOATHOCTH, popmyny beprysiu, komOuHaTOpHbIE (aKThl U HOPMYIIBI;
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OLICHUBAaTh BEPOSITHOCTU pEAIbHBIX COOBITUI; YMEHHE OIIEpUPOBATh
MOHATUSIMM: ClIydailHass BeJIWYHMHA, paclpeesieHue BEPOSTHOCTEH,
MaTeMaTH4YeCKOe OXKHJIAaHUE, TUCIEPCHS W CTAHJAPTHOE OTKJIOHEHUE
CIydailHOW BENWYHWHBI, (YHKIUM pacrnpeieneHuss ¢ IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO U HOPMAJIBHOTO PACIPEICIICHHI;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YYEHHBIX paCHpENeICHU IS
peuicHrda 3aaa4; 3HAKOMCTBO C IIOHATHUAMMU: 3aKOH 60JH)HII/IX YHUCCEII,
METOJIbl BBIOOPOYHBIX HCCIICAOBAHUI;, yMEHHE MPHUBOAUTH IMPHUMEPHI
IMPOABJICHUA 3aKOHAa 60JII)HII/IX YUCCII B HNPHUPOAHBIX H O6HI€CTB€HHI)IX
SABJIICHUAX; YMCHUC OIICPUPOBATL MOHATHAMU: COUYCTAHUC, ICPECTAHOBKA,
YUCJIO COYETAHMM, YHCIIO TEPEeCTaHOBOK; OumHOM HbIOTOHA; yMeHuHe
MIPUMEHATh KOMOMHATOPHBIE (DAKTHI U PaCCyXKIACHUS AJIs PEeLeHus 3a1ay;
OIICHUBATH BCPOATHOCTHU PCAJIBHBIX CO6I:ITHI>1; COCTABJIATH

BEPOSATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MTOJyYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTh TOHATUSMHU: TOYKa, HpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YIJa, IUIOCKUHA  yroi,
JBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMpsMBbIE,
MapajuieIbHOCTh U NMEPHEHAUKYISIPHOCTh MPAMBIX U IJIOCKOCTEH, yrou
MEXAY NPSIMBIMH, YTOJ MEXIY HpPSIMOM M IJIOCKOCTBIO, YroJl MEXIy
IJIOCKOCTSIMHU, PACCTOSIHHE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMU, PACCTOSIHUE MEXAY MIIOCKOCTSIMU; YMEHHE UCIOIb30BaTh MPH
pelIeHnH 3a/a4 u3ydeHHble (PaKThl U TEOPEMbI INITAHUMETPUU; YMEHHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PE€IIATh CBA3aHHBIC C HUMH IIPAKTUYCCKUE 3aJa4n

10

YMeHue ornepupoBaTh MOHATHSAMU: IUIOMIAb (PUTYPHI, 00BbEM (GUTYDBHI,
MHOTOT'PAaHHUK, MPaBUIbHBI MHOTOTPAaHHUK, CEUYEHHE MHOTOTpaHHHUKA,
KyO, mapajuienenumnen, mnpusMa, HUpaMuia, (urypa U MOBEPXHOCTh
BpallleHus, MWIUHAP, KOHYyC, map, cdepa, miomans chepsl, IIIOMAIL
MOBEPXHOCTU MUPAMU[BI, TMPU3MBI, KOHYycCa, IWIWHIpa, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapalljieNienumea, MUpaMUabl, TPU3MbL, HUIHHIPA,
KOHyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHyca M LWIMHApPA,
napajjieJbHble OCH WM OCHOBAHHWIO, CEYEHHE I11apa, IUJIOCKOCTbD,
Kacaromfasicss cdepbl, HUIUHApPA, KOHYCa, YMEHHE CTPOUTh CEYEHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPAHHUKU, (PUTYPHI M TTOBEPXHOCTHU
BpAILEHUS, UX CEUYECHHUS], B TOM YHCIIE€ C IOMOUIBIO AIEKTPOHHBIX CPE/ICTB;

YMCHHUC NPHUMCHSITH CBOMCTBA TCOMETPHUICCKUX (I)I/Il“yp, CaMOCTOATECIBHO
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(hopMynHpOBaTh OTNpENeIeHUs] U3y9aeMbIX (DUTYp, BBIABUIAaTh THIIOTE3bI
O CBOHCTBaxX M MPHU3HAKaX IeOMETPUUYECKUX (GHUTyp, 0OOCHOBBIBATH WU
ONpoBEpraTh MX; YMEHHE MPOBOAMUTH KIacCH(PUKaLUI0 QUryp IO
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IONOJHHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omepupoBaTh IMOHITHSIMH: JBIKCHHE B IPOCTPAHCTBE,
napauIeIbHBIA TTEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHue 1oa00us, TMOAOOHBIE (UTYpPBI; yMEHHE
pacrno3HaBaTh PaBHBIC W IMOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJIE,
HCKYCCTBE, apXHTEKTYpE; HCIOJIb30BaTh TI'€OMETPHUYECKHUE OTHOIICHHUS
MpU pEIICHUH 3aJ1a4; HaXOJIUTh TEOMETPUYCCKHE BEIWYWHBI (JJTHHA,
yroj, IUiomaas, o0BEM) MpU pelIeHWH 3amad W3 JIPYTHX yueOHBIX
MPEIMETOB U M3 PEaTbHON KU3HU; YMEHUE BBIUUCIIATH TCOMETPHUSCKUE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOMIaab, OOBEM, IUIONIA[h TOBEPXHOCTH),
WCTIOJIB3YSl HM3y4YeHHBIE (POPMYIBI M METOJBI, B TOM YHCIE: TUIOIIA[b
MTOBEPXHOCTH TMHPAMHU/IBI, TIPU3MBI, KOHYCa, WJIHHIPA, TUIOMAIL CHEpsI,
00BEM Kyba, MPSMOYTOJIBHOTO TMapayljieNienuIeia, TUPaMUIbI, TTPU3MBI,
MWIMHIpPA, KOHyca, Iapa, YMEHHWE HaXOJIUTh OTHOIICHHUE OOBEMOB

MOA0OHBIX (HUTYP

12

YMeHue onepupoBaTh NOHATUSAMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAUHAT,
BEKTOp, KOOPAMWHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEACHUE BEKTOpa HA YHUCIIO, pasjoKEHUE BEKTopa Mo Oaswucy,
CKaJs[pHOE MPOU3BE/ICHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METO]I
JUIS peuleHUs TeOMETpPUYECKUX 3ajad M 3a7ad JpYyrux y4eOHbIX

npeaMETOB

13

YMeHue BbIOMpaTh MOAXOMAIIMM METON Ui peHIeHHs 3aJauu;
NOHMMAaHHUE 3HAYMMOCTH MATEMaTHKd B U3YYEHUU TMPUPOIHBIX U
OOILIECTBEHHBIX MPOIECCOB U  SIBICHUN; YMEHHE pAaclo3HaBaTh
NPOSIBIICHUE 3aKOHOB MAaTeMAaTUKH B HCKYCCTBE, yMEHHUE MPHUBOIUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM W  MHUPOBOH

MaTeMaTU4eCKOu HAayKHn
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE
19 Paumonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpAITbHOU CTETICHH
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MokazarenaeM. CBoiicTBa
' CTCTICHH
L5 CuHyC, KOCHHYC W TaHT'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCJIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI
JleictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaskeHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
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Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiun. BzanmHO oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKIuH.
3.2 [IpoMexxyTKM  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcuMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbiiee w HavMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (GyHKUOMS C HATypaJbHBIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa H
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyiia CiI0KHBIX MPOILIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€eMEHTAPHBIX PYHKIMH
[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. MaremaTtuka: Anrebpa ¥ Havajga MaTeMaTH4YecKoro aHaiusza: 11 KiL.:
6a30BbIi U yrayOnéuueiid ypoBau: yueouuk / C.M. Huxonbckuit, M. K.
[Totanos, H. H. Pemernuxos, A. B. IlleBkun.- 9-e uza., crep. -Mockaa:
IIpocsemenue, 2022.

2. Maremaruka: Anrebpa v Hauyajga matemaTuueckoro ananuza: 10 kiL.:
0a30BbIi U yrayOnéuueiii ypoBau: yueouuk / C.M. Huxonbckuit, M. K.
[Totamos, H. H. Pemernuxos, A. B. IlleBkun.- 9-e uza., crep. -Mockaa:
IIpocsemenue, 2022.

3. Anrebpa ¥ Hayaja MaTE€MaTUYECKOIO aHaluM3a: JIUJAKTHYECKHE
marepuansl g 10, 11 k. /M.K. [Toranos, A.B. IlleBkun. — 3-¢ uzn. —
M. Ilpocsemenue, 2016.

4. Anrebpa u Havajla MaTeMaTU4YeCKOro aHanuza. Tematuueckue tectol. 10,
11 xi.: 6a3oBeiif U npoduibHbd ypoBHU/IO. B. Illenenesa. — 2-e u3f.,
M.: [Ipocsemenue, 2016.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
NHTEPHET

https://education.yandex.ru/

https://edu.lsept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://edu.orb.ru/

https:math-ege.sdamgia.ru
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