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MMOACHUTEJIBHAS 3AIIMCKA

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

HEJIN N3YYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJHUM M3
HauOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBCHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYCCKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHUKH, OOIIESCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecsl OBJIaJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayK#, KoTopas GOpMyJIUPYET CBOM JOCTHKEHHSI B MAaTEeMaTH4IeCKoi hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOro aHalln3a 3aKJIaJblBA€T OCHOBY IS
YCIIENITHOT'O OBJNQJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTHH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA HOKOHOMHUKH U OOIICCTBEHHON JKWU3HU, TO3BOJISET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJB30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJ30BaTh 0000IIEHNE U KOHKPETHU3AIMIO0, a0CTparupoBaHue 1
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTapliedl IIKoJe ydJaluecs
MOJIYYalOT HOBBIM ONBIT PEHICHUS MNPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOl peajbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanm3yeTcsl Kak 4yepe3 y4eOHbBI Marepuai, CIOCOOCTBYIOMINN (hopMUpOBaHHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 cChenuduky ydeOHOW AesTEIBHOCTH,
TpeOyromen CaMOCTOSTEITLHOCTH, aKKypaTHOCTH, MPOIOJDKUTETHHOM
KOHIIEHTPAIIMN BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3yIIbTaT.



B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHLIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyajga MaTeMaTUYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «Yucna W BBIYUCICHUSD),
«Dynkuun  u - rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOoruka». Bce OCHOBHBIE
COZIEPKATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSIKEHUH JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOMONHSISA JIPYr Apyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH W  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMaTUYECKUI aHaIu3,
Teopuss MHOXkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIMPOKUM MaTEMaTUYECKUM armapaToM, y HUX MOCIEA0BATENbHO (POPMUPYETCS U
COBEPIICHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHHWA, MOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO ChOopMyTUpOBaAaHHOM
MaTEeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHO-MeTOANYECKAsA JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEPILIACT
(bopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS JEHUCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YEISCTCS
(bOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO YHWCJIA, YMEHHE
pPAallMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JEiaTh NPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecs TOMYyYalOT HaBBIKM TPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICMCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YU CIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUsI U HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOyuyeHus B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM pasfelne MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMU METOJAaMH pPELICHUS LENbIX, PAUUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS UCTIOIB3YIOTCA P UCCIIEIOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxOXXJI€HUE HauOOJNbIIMX ¥ HAWUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
coJepkaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHHI
BBITIONHATH Pacdy€Thl MO ¢GopMyrnaMm, MPeoOpa3oBaHUS IENBIX, PANUOHAIHHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXE BBIPAXKECHUM,
coJlepKallluX CTENeHH W Jiorapudmel. biarogaps u3ydeHUIo aiareOpandyeckoro
Mareprajga IMPOUCXOAWUT  JajJbHEWINEe  pa3sBUTHUE  AITOPUTMHYECKOTO U



a0CTPAaKTHOTO MBINUICHUS YyYaImuXcs, (GOPMHUPYIOTCS HABBIKH JETyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB U HEpaBEHCTB. AnreOpa
npemnaracT A(PQGEKTHUBHBIC WHCTPYMEHTHI [UIS PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ1ay, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-meTonuueckas auHus «DyHkuu u  rpaduku» TECHO
MepervieTaeTcs ¢ APYyruMu JUHUSIMU Kypca, TTOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCIIEI0BATEIbHOCTh U3YYCHUS MaTepuana. N3yuennue CTETIEHHOMH,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINM, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIsl PEIICHUS 3a7a4y U3 JAPYTUX y4eOHBIX
PEAMETOB U PEATHHOM JKM3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHaJU30M,
TaK M C PEIICHUEM ypaBHEHUW U HEpaBEHCTB. lIpu 3TOM O0O0JbIIOE BHUMAHHE
ynensercss GOpMUPOBAHUIO YMEHHs BhIpakaTh (popMysiaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, MCCIIEJA0BATh TMOJy4YeHHbIe (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBBIKOB, IIO3BOJIAIONIUX BBIPAXKATh 3aBUCHMOCTH MEXIY BEJIWYHHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpaduueckoil u cioBecHOW. Ero umsydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyecKOro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
yCcKOpeHus TporeccoB. [lanHas cojepkaTenbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHSI MAaTeMaTHUYECKUX MOJIeNIed pealbHBIX CHUTYyaIluH,
HAXOXKJCHUS HAWIYYIIeTO PEIICHUS B TPHUKIAJHBIX, B TOM YHCJIE COIHUAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (JOPMaTbLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIIIEHUsI, (OPMHUPOBAHUIO YMEHHN PACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHMKE M HCKyccTBe. OOydarommecs Yy3HAIOT O
BBIAIONINXCS PE3YNIbTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHS MAaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

ConeprkaTenpbHO-MeTOANYECKas THHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTUKO-MHOKECTBEHHBIE
MIPEICTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMaTHUKH W TIPEJIararoT
HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONINN BCE pa3ieibl MATEMAaTUKH U €&
MIPWIOKCHUH, OHU CBSI3BIBAIOT pa3HbIe MATEMATHUYECKUE TUCIUIUIMHBI B €IHHOE



nenoe. IloaTroMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHMKY HMOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMAaTUYECKOTO  MOJAEIMPOBAHMS, KOTOPBIE IPU3BaHbI
c(hopMHpPOBATH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajiredpbl 1 MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNNA MOJYYEHHBIX PE3yJbTaTOB. TaKue 3aJaHus BIUICTCHBI B KaXKIbII
U3 pa3AesoB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepuail Kypca IUPOKO UCIIOIb3YETCs
JUISL pELIEHUs IPUKIIAIHbIX 3a1ad. [Ipy pemeHun peanpHbIX NPAKTUYECKUX 33734
yyalniuecss pa3BUBAlOT HAOJIOAATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsnemy. JlesTenbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIIAIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydyebHOM muiaHe Ha HW3y4eHHE Kypca aiareOpbl M Hadall MaTeMaTHYeCKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Heento B 10 kiracce u 4 daca B
Hezento B 11 kmacce, Bcero 3a jiBa roja ooyuenus — 204 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yuciaa v BbIYMCICHUSA

Pannonansubie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepuoAnYecKre  JIpoldu.  Apudmerndeckue  omnepamud  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeil U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 3a]a4 U3 Pa3jINdHbIX OTpaciei
3HAHUW U PEasIbHOU KU3HH.

JleficTBUTENbHBIE 4YHWCHA. PanuoHanpHblE W HUpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubanxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BIYNCICHUM.

Crenmenb ¢ wmenbiM  nokazareneM. CranpaptHas  Qopma  3amucu
neicTBUTENbHOrO  ymucna. Mcrmonb3oBanue momxojsuiedt  Gopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ady M MPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWicTBus  c
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CHHyC, KOCMHYC M TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
aApKTaHI€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPXKEHHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemenue nienpix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus Gyskuuu. [paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHUs: 1 MHOKECTBO 3HaueHWd ¢yHkuuu. Hymn dyHkmmm.
[TpomesxyTku 3HAaKONOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (yHKIMS ¢ HATypaJibHBIM U LIEIbIM MoOKa3aresneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpad K KOPHS n-OU CTETICHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKIHI 4HCIIOBOTO apTryMEHTA.



Havaja MmareMaTH4eCKOro aHAJIU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIE ITOCIEA0BATCIBHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. PopMysia CIHOKHBIX NPOLEHTOB. VCronbp3oBaHWE MPOTrpecCUu s
peLIEHUs PeaIbHBIX 3aJa4 IIPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOK€eCTBO, Omepainuyu HajJ MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINMCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 33724 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u uensie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCEI.

CreneHb ¢ palMoOHaNIbHBIM TTOKa3aTeneM. CBOMCTBA CTETICHHU.

Jlorapudwm uncina. JlecssTHIHBIC U HaTYpaIbHbIE JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHUI, COACPIKAIINX JOTaPUPMBI.

[IpeoGpa3zoBanre BBIpAKEHUN, COJEPKAIIMX CTETEHH C PAMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE ypaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

Cucrtembl JTMHEUHBIX ypaBHEHUM. PellleHre MPUKIAIHBIX 33724 C MOMOIIbIO
CHUCTEMBI JINHEWUHBIX YPAaBHCHUH.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKM M peanbHOI
KU3HU.

DyHKUNH U TPaPUKH

Oynkmus.  [lepuwomnmueckne  dyHkiuu. [IpoMexxyTkum  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKIuu. Hawmbomnbpiiee n HamMeHbIee
3HaueHUE (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKH.

[TokaszarenbHas u morapudmMuydeckasi PyHKIIUU, IX CBOWCTBA U TpaduKy.

Ncnonw3oBanue rpadukoB QyHKIMN sl pelICHUs] YPAaBHEHUN W JIMHEWMHBIX
CUCTEM.



Ucnonw3oBanue rpadukoB QyHKUMN AJIsI UCCIAEJOBAHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBuble pyHKIKMU. MeTo1 HHTEPBAIOB JIJIsl PEIICHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUYECKUH  CMBICTT
IIPOU3BOAHOM.

[IpousBoaHble  37MeMEHTapHbBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K UCCIeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobIlero 1 HauMEHbIIETo 3HaYeHUs] PYHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UJIi HAXOXKJACHUS HAWIY4YlIEro pPEUIEHUs B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH IpoIecca, 3aJaHHOro
bopMyoi uinn rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HbIX.

Wurerpan, ero reoMmerpuyeckudi u (u3MUecKkuid cMmbicia. Boruucienue
uHTerpana no popmyne Hetorona—JleitbHuna.



INJIAHUPYEMBIE PE3YJIbTATHI
OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO oOOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CIEIYIONIUX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMM B COOTBETCTBUHM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOro Hapoma;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKCHHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCHEKTAM Pa3JIMYHbIX BUJOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATH MAaTEMATHYCCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHITUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢duzrIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HHM;, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOIHON M COLMATBHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NMPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaady B
0o0JaCTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOoBEYECKON MesTEbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYMMOCTH JUJISi PA3BUTUS I[MBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOM KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMera
«MartemaTuka» XapaKTepU3YyIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OelUCEUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYJcawe2o  mMupa,  NpuMeHeHue  JI02U4eCKUx,
uccie008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBrle 1ornuyeckue aenUCTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHAMH; (DOPMYIHpPOBATH
ompeieieHUs]  TOHSATHUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(UKauu, OCHOBAaHUS i OOOONICHWS W CpaBHEHHS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpUHUMATh, (POpMyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE MU OOIIHE;
YCJIOBHBIE;



e BBUBISITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTHBOpeUHsl B (akTaxX, IaHHBIX, HAOJIONEHUSX U YTBEPKIACHUIX;
npeajiaraTb ~ KpUTEpUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€JaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPXACHUN (IPSMBIE U OT MPOTHUBHOIO), BEICTPAWBATh apTyMEHTAIIUIO,
NPUBOANTH TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauuM (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHHs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTenbckue JeHCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (OopMUPOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITENILHO CIUIaHWPOBAHHBIH HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYeCcKOTro
0o0bEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENIBHO (HOPMYIHPOBATh 00O0OOIIEHUS U BBIBOJBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTUE IpoOlEcca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGota ¢ undopmarnueii:

e BBUIIBIATH JeHULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIMMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iu4HbIX (popmax,
WLTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uH(popmManuu o CaMOCTOATEILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

chopMUpoB8aHHOCMb COYUATLHBIX HABLIKOS 00VUATOUWUXCHL.



OO0uienue:

BOCHPUHMMATh H (HOPMYIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJyUYEHHBIA PE3yJIbTAT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE Ha MTOUCK
pEelIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBATh pa3jiMyle M CXOICTBO MO3ULUIH; B
KOppeKTHOU (hopme GOpMyIHpOBATh PA3HOTIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyHUUYECTBO:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHAUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;
y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMHU UWICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKIJaJa B OOIIMUA TPOAYKT IO KPUTEPHUSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHS.

Vuueepcanonvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

qbopMupoeaHue CMbBICTIO6bIX YCNMAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .

Camoopranuzanus:

COCTaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCOO PEIICHHS C

y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BapUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKCMH Kak  OCO3HAaHMS
COBEPIIAEMBbIX JECUCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU  CaMOIIPOBEPKH, CAaMOKOHTpPOJII TIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HANAECHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbHI
OcBoenune yueOHOTro Kypca «Anrebpa u Hadalla MaTeMaTUYECKOTO aHaJIH3ay
Ha YpPOBHE CpPEIHEr0o 00IIero o0pa3oBaHUs JOKHO 00€CHEeUYMBATH JOCTHKECHHE
CJIEIYIOIUX MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB:

10 KIIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh TOHATHUSIMHU: PAIMOHAIBHOE W JIEUCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAS U IECATUYHASL POOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PAalMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BrinonHaTh puOIMKEHHBIE BBIYUCIICHUS, UCTIOJb3Ys MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BHIUYMCICHUH.

OnepupoBaTh MOHSATUSMHU: CTENEHb C LEJbIM TOKa3aTesieM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJILHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANIBHOE, HPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BeimonHaTs npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PENIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHUs IENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM M  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA JJISI PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3Iu4HbIX 00JIacTel HAYKU U PeabHOM KU3HH.

MogenupoBath peajbHble CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQKCHUS, YPAaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEA0BAThH
MMOCTPOCHHBIE MOJIENIU C UCTOJIB30BaHUEM anmnapara anreOphl.

DyHKUNH U TPAaPUKH



OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIOCOOBI 3aJaHus (PyHKIHMH, 00J1acTh
ONpEJEeNeHUs] U MHOXKECTBO 3HAYeHUU (QyHKUMH, rpaduk (QyHKIUHU, B3aHUMHO
oOpaTHbI€ (PYHKIIUH.

OnepupoBaTh MNOHATUSAMU: YETHOCT M HEUYETHOCTh (DPYHKIMM, HYIH
(GYHKIMHU, TPOMEXYTKU 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMM 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb U uutath rpaduku JTUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENEeHHOW (DYHKITMU C LIeJIbIM NOKa3aTeIEM.

Ucnonb3oBaTh rpapuku (QYHKIUHA JUIsl  UCCIEAOBAHMUS TPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU: [OCIEIOBATEIBHOCTh, apUpMeTHYecKas Hu
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSMU: OECKOHEUHO YOBIBaroIass TeoMeTpuyecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBAIOIIEH Tr€OMETPUUECKON TPOTPECCHH.

3a1aBaTh MOCJIEI0BATENILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIIEIOBATENIBLHOCTEH U MIPOTPECCUI IJIsT PEIICHMS
peaNbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMHA: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcnosnb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peasibHBIX TPOLECCOB W SIBJICHUM, MpH pELIeHUH 3aJad M3 JPYruX Yy4ueOHBIX
IPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh MOHATHUSIMHU: HATypallbHOE, II€J0€ YHCIO; HCMIOJIb30BaTh
MIPU3HAKU JIEJIUMOCTH LIEJBIX YHCEII, PA3JI0KEHHUE YUCIIA HA MIPOCTHIE MHOXKHUTEIN
JUISL peLICHUs 3a7a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTapu(PM UYHCIIA, JECITHUYHBIE W HATypalbHBIC
norapuMebl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTEMEHW IS MpeoOpa3oBaHUs  BBIPAKCHMUIA,
ONEPUPOBATh MOHATHSIMH: NOKA3aTEJIBHOE YPAaBHEHHE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.



BeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpPXkAIIUX JOrapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIATh
OCHOBHBIE THUIIbI JOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte pemenus npocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUN U1l PELIEHUS PAKTUYECKUX 3a/1a4.

Haxomnute pemienus npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAlMOHAJIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI MO YCJIOBHUIO 3aJadyH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: Iepuoanueckas  (YHKUUS, T[POMEXYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpeMyMa (yHKIMHM, HauOoJblIee W
HauMEHbIIee 3HA4YeHHs (YHKIUM Ha TMPOMEXKYTKE, HCIONb30BAaTh HMX I
uccienoBanus pyHKIMY, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpadUKH MOKA3aTeNbHOH, Jorapu@mMuyeckol u
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX Ha KOOPJUHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTU rpadUKH JIMHEHHBIX ypaBHEHHI
Y UCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEWHBIX YPaBHECHUM.

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

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMH: HEMPEPbIBHAS (QYHKIHUSA; TPOU3BOIHAS (YHKIINU;
UCITOJIH30BaTh TEOMETPUUCCKUN M (PU3UICCKUI CMBICIT MPOU3BOTHOM IS PEIICHUS
3a7a4.

HaxoauTe mpou3BOHBIE JIEMEHTAPHBIX (DYHKIUH, BEIYUCISATH MPOU3BOTHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh NPOU3BOAHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBbI, IPUMEHSTh PE3yIbTaThl HCCIEAOBAHUS K IIOCTPOCHUIO TpaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4dILIEro pELICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMATbHO-YKOHOMHUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATUAMM: MepBooOpa3Hass MW  HMHTErpaj; MOHUMATh
reOMETPUIECCKUH U (PU3UUECKUIN CMBICI HHTErpaa.

HaxomuTte mepBooOpaszHbie dIeMEHTApPHBIX (DYHKIHMA, BBIYUCISATH HWHTETPA
o ¢popmyne Herotona—Jleitonuma.

Pemwrats mpuknagHele 3aga4y, B TOM 4YHCIE COLMAIBHO-DKOHOMHYECKOTO M
(pU3HUECKOro XapakTepa, CPeACTBAMU MATEMAaTUYECKOT0 aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aejioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 13 1
HppanmoHnanbHble ypaBHEHUS U HEPABEHCTBA
4 @opMyIbl TPUTOHOMETPHH. ” |
TpuroHomeTpuueckre ypaBHEHUs
5 [TocnenoBatenbHOCTH U TPOTPECCHU 5
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
2 OyHKIMU U TpaduKH 16 1
Jlorapudmuueckas GyHKIIHS.
3 Jlorapudmuueckre ypaBHEHUS U 13
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIUU U UX
4 rpaduku. TpuroHoMeTpuiecKue 8 1
HEpaBEeHCTBa
5 [IpousBognas. IlpumeHeHHne MpOU3BOTHON 24 1
6 HuTerpan u ero npuMeHeHus 15 1
CucrteMbl ypaBHEHUI 31 2
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIH 17 |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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