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[HosicHuTEIbHASA 3aIUCKA
Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTo

aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcst 10 —11 knmaccoB pazpaboTtaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIieUMBAEeT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMH OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

Ieaun n3zyyenus Kypca

Kypc «AnreOpa u Hauajna MaTeMaTHYECKOrO aHalu3a» SIBJISETCS OJHUM W3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIeYUBACT HWHCTPYMCHTAJIBbHYIO 0a3y I HW3Y4YCHHS BCeX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecs OBIIaJIEBAIOT YHHMBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTUYeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOINECTBEHHOW JKM3HU, TO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs oOBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/e n3yueHus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplield MIKOJE YydYalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIeH peajbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpHUpOJIE, HAYKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 crenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

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

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUTOHOMETPHUSI, MaTeMaTUUYECKUI aHaIN3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJyYeHHbIE B Kypce «Ainrebpa u Haudana
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu JEUCTBUTEIBHOTO 4YHUCIIA, YMEHUE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHMS YMCIIOBBIX BBIPAXKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LENblX, PalHUOHAJIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaXOXJIEHWE HaumOOJBIIMX ¥ HAUMEHbIIMX 3HadeHu ¢yHkuu. JlanHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX cTerneHu W Jiorapudmsl. brarogaps u3ydeHUo aiareOpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB. AnreoOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ PYTUMU JIMHUSAMHU Kypca, MOCKOJIBbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTh HUX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET ~Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCThH MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEH pealbHbIX CUTyaluid,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHMM paclio3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIC MAaTEMaTUYECKHUE NUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYE€CKOI0  MOJEIHUPOBAHUSA, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITOCKOIBKY BECh MaTepHal Kypca IIUPOKO UCIIOIb3YeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

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

Conep:xanne yueOHOro npeaMera, Kypca, MOAYJIst

10 kaacc

Yucsa 1 BIYUCICHUSA

Pannonanpabie uyncna. OOBIKHOBEHHBIC U NIECATUYHBIE NPOOU, TMPOIICHTHI,
OCCKOHEUHbIE  MepuoAnYecKre  Ipodu.  ApudmeTndeckue  omepamum ¢
paIMOHAILHBIMU YUCIIaMH, TPEO0Pa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenune
JIpo0eit U TPOIEHTOB JUIsl PEIICHHs] MPHUKIAMAHBIX 3a7ad W3 Pa3jIMdHbIX OTpaciei
3HAHWUM U PEAJIbHOMN KU3HH.

JlelicTBUTENbHBIE uMCHA. PalnvoHanpHbIE W HPPALNMOHAIBHBIE YHUCIIA.
Apudmerndyeckue omepanuu ¢ JACHCTBUTENbHBIMH uuciaamu. [IpubmmxEHHbIC
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crenenr ¢ 1mensiM  nokazatenem. CrangaptHas ¢opMma  3amucH
NeUCTBUTENIbHOTO  uKcia. HMcmonp3oBaHue moAaxonsdiied  QopMmbl  3amucu



JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS NPAKTUYECKUX 3a1ad U IPEICTaBICHUS
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HaTypalbHOM  cTeneHu.  JleWcTBus  C
apu(pMETUUECKUMU KOPHSAMU HATypaJbHOM CTEHEHH.

CuHyC, KOCMHYC M TaHI'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
ApKTaHI€HC YUCIIOBOTO apryMeEHTa.

YpaBHEHUA U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUSI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHBIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIEHHME HEPABEHCTBA.
Meron HHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Peuenne nppaiMoHanbHBIX YPAaBHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHH.

[IpuMeHeHnEe ypaBHEHHI M HEPABEHCTB K PELIEHUIO MAaTeMAaTHYECKUX 3a7ay
M 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEaIbHOM JKU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkuusi, crnocodsl 3amaHus GyHkuuH. ['paduk GysHkuuu. B3auMHO
oOpaTtHble (QYHKITUH.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OW CTEIEHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

IlocnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJIeJOBATCIbHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

Apudmernueckas U reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH reOMeTpUdYecKou
nporpeccu. dopMyna CIOXKHBIX NPOLEHTOB. Mcnosb3oBanue mporpeccuu Iuis
peLIeHUs peallbHbIX 3a7a4 IMIPUKIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHoXxecTBO, omepauuud Haja MHoXecTBaMM. Jluarpammbl Jiinepa—BeHHa.
[IpruMeHeHne TEOPETHUKO-MHOKECTBEHHOIO amnmnapara Uil ONUCAHUS PEabHBIX
IIPOLIECCOB U SIBJIEHUH, IPH PELIEHUH 3a7a4 U3 APYTUX yYE€OHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO.

11 kaace



Yuciaa v BbIYMCICHUS

Harypanbnbie u nensle yncia. [IpusHakyu 1e1mMmMoCcTy LENIbIX YUCelI.

CreneHb ¢ palMOHAbHBIM MTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm uucina. JlecsiTHaHbIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHU, COACPHKAIIUX JOTrapUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJEPKAIIUX CTEINEHH C palluOHAIbHBIM
MIOKAa3aTENEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucrtemMbl TMHEWHBIX ypaBHEHUMN. PellleHne MpUKIAIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJad U3 PA3JIMYHbIX OOJacTedl Hayku U peanbHOMU
KU3ZHU.

DOyHKUUM U TPaPUKH

Oyukrus.  [lepuonuueckue  ¢yHkiuu. [IpoMexxyTkKM  MOHOTOHHOCTH
¢yHkiuu. MakcumMymbl U1 MUHUMYMbl (QyHKiuu. HawmOosnbliee W HauMeHbIlee
3HaueHue (QYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMH, UX CBOMCTBA U TpadUKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOWCTBA U TpaduKH.

Hcnons3oBanue rpadukoB QyHKIHMA ISl PEIICHUST YPaBHCHUH W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN [JIg HCCIEIOBAaHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NMPH PEUICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIIbHOM KU3HMU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

HenpepriBHbie GhyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnass ¢ynkuun. ['eomerpudeckmii u  QuU3MUECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBomnble  dneMeHTapHBIX  (QyHKIUA.  DOpMyNnbl  HAXOXKICHHS
MIPOU3BOTHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[TpumeneHnne MpOU3BOAHON K UCCIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HauMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3KE.



[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dLIEro pPENICHUsS B
NPUKIANHBIX 3aJadax, I OIpPEACIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIOo
(dopMyIioii niaK rpauKOM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckuid u (uU3MUYeCKUd cMbica. Boluucnenue
uHTerpaia no gpopmyne Hetotona—JleliOHuua.

IInanupyembie pe3yJibTaThbl OCBOCHUSI Y4eOHOr0 NpeaMeTa, Kypca, MOayJisi

OcBoenue y‘IC6HOI‘O npeamMeTa «MareMaTtuka» JOJKHO oOecrieunBaTh
HJOCTUKCHHUC HA YPOBHC CPCIHCTO O6H.I€FO O6p330BaHI/ISI CICAyromuXx JUMYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6paSOBaTeHBHBIX PE3YJIbTATOB:

JInYHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIC PE3YyJbTATHl OCBOCHHS TPOrpaMMbl y4eOHOTO TMpeaMeTa
«MaTremaTuKa» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YJAIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJI€Ha POCCHUHCKOrO OOIIecTBa, MPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA U Ha3HAYCHHUEM.

[TaTpuoTnyeckoe BoCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUHCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYIHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO IIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B OCTPOECHHUE YCTOMYMBOTO OyAyIIEro.

DCTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMAaTUYECKAM aCIIE€KTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYEeCKHE 3HaHUSA B
MHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITHUH U

OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (u3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTUBHO-03/J0POBUTEIBHOM
JESTEIbHOCTHIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPYNly, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U e€ MPUIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymweid mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTéMaTH4eCcKOMy O0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUY NPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIPABIECHHOCTH.

DKOJIOrn4ecKoe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLMAIIBHO-KOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMAJILHOU
Cpelpl, OCO3HaHMEM TIJI00AJBHOIO  XapakTepa OSKOJIOIMYECKHX MpoOlieM;
OpHUEHTALIMEN Ha INPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM JUIA pELICHMs 3a1ay B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHMS MOCTYINKOB U OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUH JUIsl OKPY’KAIOLIEN CPEebI.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKd U  OOIIECTBEHHOM TMPAaKTUKH, TOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl YelOBEYECKOM MesITeNbHOCTH, J3TarloB €€
pa3BUTUA M 3HAYUMOCTH JUId PAa3BUTHA UWBWIN3ALUH;, OBJIAJCHUEM SA3BIKOM
MAaT€eMAaTUKA M MaTEeMAaTU4YECKOM KyJbTYpPOH Kak CpPEICTBOM IIO3HAHUSA MUDA,
TOTOBHOCTBIO OCYLIECTBIIATH IPOCKTHYK) M MCCIEAOBATEIBCKYIO AEATEIBHOCTD
MHJMBUYaJIbHO U B IPYIIIE.

MeTanpeaMeTHbIe pe3yJbTAaThI

MeranpeaMeTHBIC PE3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpyJcaowe20  mMupa,  NpuMeHeHue  J102UHeCKUX,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).



ba3oBrle nornueckue NevcTBUA:

BBISIBIIAATD U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUH MEXAY MOHATHAMH, (POPMYIHUPOBATH
OTpe/ieNeHUs] TMOHATUW; YCTaHABIMBATH CYIIECTBEHHBI  MIpPHU3HAK
KJaccu(UKalMi, OCHOBaHUS 1Jii OOOOIIEHHS W CPAaBHEHUS, KpPHUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpPOBaTH H  MPEoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHBIE M OTPHUIATENbHBIC, €IWHUYHBIC, YacTHbIE W O0OIIue;
YCIIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSX;
npeiaraTh ~ KPUTEPUH  JJISI  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNiaTh BBIBOJBI C HWCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYyKTHBHBIX M
VMHIYKTUBHBIX YMO3aKJTFOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;
POBOJIUTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
yTBEpXkACHUN (TIPSMBIE U OT MPOTHBHOTO), BEICTPAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
CYXKIICHUS U BBIBOJIBI;

BLIOMpATh CIIOCOO pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIIeHHs, BHIOMpaTh HauOoJiee MOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICOOBATCIBCKUC I[GﬁCTBPISII

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIEIOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIHUpoBaTh BOMPOCHL, (UKCUPYIOIIHE NPOTHBOpEUYHE, MPoOIeMYy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO
o0BeKTa, SBJICHHS, WPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPEIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBIABIIATH AeDUIIMTHI WHGOPMAIMHY, JaHHBIX, HEOOXOAUMBIX IJII OTBETa
Ha BOIPOC U JJIsI PEIICHUS 3a]1a4H;



2)

BbIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATh IpadUyECcKy;
OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

CcPOPpMUPOBAHHOCTIL COYUATBHBIX HABLIKOE 0OYUAOUUXCHL.
OOuenue:

BOCIPUHMMATh U  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOTYUYEHHBIA PE3YNbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJIeMbl, perraeMoi 3aJjaun, BHICKA3bIBATh UJIEU, HAIIEJIEHHbIE HA MOUCK
pELICHHs; COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh Pa3ju4he M CXOJACTBO MO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
NpENCTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  JKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opMmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a1a4; TPUHUMATD 11€JTb
COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOMU
paboTHI, pacrpeessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYMNMOBBIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHATH CBOIO YacTh pPabOTBI H
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pecynamuensie Oeticmaus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.
Camoopranuzanus:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO PEIICHUS C

y4ETOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yU€TOM HOBOM MH(POpMAIUU.



CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHMH KAaK OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BIAJETh cIoco0aMu  CaMOIpPOBEPKH, CaMOKOHTPOJIsS Ipolecca U
pe3ysbTaTa peuieHus MaTeMaTHYeCKOM 3a1auu;

e TMPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTb HpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
OPUYUHBI TOCTH)KEHUS] WM HEJOCTHXKEHHSI pe3ysbTaTOB JEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IIpeaMeTHBIE pe3yabTaThI

OcBoeHne yueOHOTO Kypca «Anredpa v Havajla MaTeMaTHYECKOTO aHaIN3ay
Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs JOHKHO OOECTICUMBATH JOCTHKCHHE
CIIEAYIOIIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOR:

10 kaacce

Yuciaa 1 BLIYHCIEHHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

BreimonusaTe  apudmeTndyeckue  omepandd  C  PAalMOHAIBHBIMH U
JIECTBUTEIIBHBIMU YHCIIAMH.

BrinonHaTh puOIMKEHHBIC BRIYUCIICHUS, HCIIOJIB3Ys MPaBHJIa OKPYTJICHUS,
JeNIaTh MPUKUJIKY U OIIEHKY pe3yJibTaTa BHIUYMCICHUH.

OnepupoBaTh MOHATHUSAMHU: CTEIEHb C I1IE€JIBIM TOKa3aTejieM; CTaHIapTHas
dopma 3amuMcu JEHWCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajdbHOW CTCIEHH,
HCIIOIb30BaTh MOAXOAIIYI0 (DOPMY 3aIlMCH JCHCTBUTEIBHBIX YACEIT IJI PEIICHUS
MPAKTUUYECKUX 3a7a4 U MPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC W TaHT'€HC MPOU3BOJIBHOTO YIJIA;
HCIIOJIb30BaTh 3aIIMCh MMPOU3BOJIBHOTO yTila yepe3 oO0paTHhIE TPUTOHOMETPHUYECKHUE
byHKIUH.

YpaBHeHUs] 1 HEPAaBEHCTBA

OnepupoBaTh TOHATUSMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPAlMOHATIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE;

BeimosnHATh npeoOpa3oBaHusl TPUTOHOMETPHUUYECKHUX BBIPAKCHHN W peliaTh
TPUTOHOMETPUYECKHUE YPABHEHHS.



BeinosiHATh nMpeoOpa3oBaHMs LENBIX, PALMOHAIBHBIX M HPPALMOHATBHBIX
BBIDQXKEHUW W  pelmaTbh OCHOBHBIE THIIBI  LEIBIX, PAalMOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a/1a4
W 3aJla4y U3 pa3jIudHbIX 00JIacTell HAYKU U pealbHOU KU3HH.

MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aire0pbl, COCTAaBISTH
BBIDQ)XEHUS, YpPAaBHEHHs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEN0BATh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHUS, CIIOCOOBI 3alaHusl (PYHKIUHU, 00JaCTh
ONpeJIeIeHHs] U MHOXKECTBO 3HAaueHUU (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHY, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUIUMA 715 pelICHUs] YpaBHEHU.

Crtpoutb u uuTaTh rpaduku JTUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENeHHOW (DYHKITUU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpadukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOIECCOB U
3aBHCHMOCTEN MpHU pElIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU; BBIpAXXaTh (pOpMyIamMH 3aBUCUMOCTU MEXy BETUYMHAMU.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh NOHATUSAMHU: IIOCJIENOBATENBbHOCTb, apudmernyeckas MU
reOMETPUYECKas IIPOIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBalOIIash TIeOMETpUYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKOM MPOrpeCcCUy.

3aaBaTh MOCIIEI0BATEIbHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEILHOCTEN U MIPOTPECCUM I PELICHUS
peanpHBIX 3a7a4 NPUKIAAHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIlEpALlMU HaJ MHOKECTBAMH.

Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Ui OIMCAHUsA
peaslbHBIX TPOLECCOB W SBJICHUM, MpH pEHIeHUH 3aJad M3 JPYruX Yy4eOHBIX
IIPEAMETOB.

OnepupoBaTh  IMOHATUSAMH: OIIPEZIECIICHHUE, Teopema, CIIEICTBHE,
JOKa3aTeNbCTBO.

11 kaace

Yuciaa 1 BLIYUCIEHUS



OnepupoBaTh MOHATHUSAMH: HATypAJIbHOE, ILEJIO€ YHCIO; HCIOJIb30BaTh
IIPU3HAKN JIEJIMMOCTH LENBIX YUCEN, PA3TI0KECHUE YUCIA HA MPOCThIE MHOXKHUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JOorapum yucna, NECATUYHBIE W HATypajbHbIE
JorapupMel.

YpaBHEHUA U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUs  BBIPAKECHMIA;
ONEPHUPOBATh MOHATUSAMH: IMOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinmonHATh  mpeoOpa3oBaHMs  BBIPAXKEHUN, COAEpKAIIUX JOrapu@Mbl;
ONEepUpPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PeIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTts peuieHust mpocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YpPaBHEHHU U €€ pEIICHHE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUUECKUX 3a1a4.

HaxonuTh pemieHrs mpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTABISTH
BBIPDAKCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBUIO 3aJayW,
UCCJIeIOBATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajireopsl.

DOyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSMU: Tepuoanyueckas  QYHKIUA, [POMEXKYTKU
MOHOTOHHOCTH (YyHKIIMHM, TOYKH OKCTpeMyMmMa (yHKIUH, HauOodbIIee U
HauMEHBIIIEE 3HAYCHHS (YHKIUU HAa TPOMEXKYTKE, HCIONb30BATh X IS
uccae0BaHus (PYyHKIIUH, 3aJaHHON TpapUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATEIBHOM, JOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh MX HA KOOPJAWHATHOM TUIOCKOCTH H
HCIIOJIB30BATH JUISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOW TUIOCKOCTU TpadUKH JIMHEHHBIX ypaBHEHHUI
Y UCTI0JI30BaTh UX JJIsl PELICHUSI CUCTEMBI IMHEUHBIX YPaBHECHUM.

Ucnonb3oBate rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayajia maTeMaTH4€eCKOr0 aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMPEPHIBHAS (QYHKIWS, TPOU3BOIHAS (YHKIINU;
MCITIOJI30BaTh TEOMETPUICCKUN U (PUINUECKHUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

HaxoauTh npon3BoiHbIE 3JIEMEHTAPHBIX (PYHKIHM, BEIYUCISITH IPOU3BOIHbBIC
CYMMBI, IPOU3BEAEHUS, YACTHOTO (PYHKIIHIA.



Hcnonb3oBaTh MPOU3BOAHYIO AJIA HCCIEA0BAaHUSA (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIEI0BAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Uil HAXOXKIACHUS HAWIY4dLIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLNAIBHO-)KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: T[EepBOOOpa3Hass W  MHTErpall; TMOHHUMATH
reOMETPUYECKU U (PU3UUECKUI CMBICI HHTErpaa.

Haxoaute nepBooOpa3Hble 3J€MEHTapHbIX (DYHKIMM; BBIYUCIATH MHTETpal
o ¢popmyine Hetorona—JleiiOuura.

Pewate mpuknagHele 3agaud, B TOM YHCJE COLMAIBHO-D)KOHOMHYECKOTO H
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOT0 aHAIH3a.



TemaTu4eckoe IVIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOAMMBIX HA
OCBOEHHE KAKI0H TeMblI

10 knace
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