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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueb6HOro Kypca «Anredpa U Hadajla MaTeMaTHYeCKOTo
aHanusza» 0a ypoBHs ais oOyvaroniuxcst 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 0OecTieuyMBaeT OBJAJCHHE KITIOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJAU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa MaTeMaTHYECKOrO aHajlu3a» SIBISETCA OAHUM M3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBACT HWHCTPYMCHTAJIbHYIO 0a3zy JUId H3ydYeHUs BCeX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYIOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIINIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOAUMOM JIIi OCBOCHHS
KypcoB HMH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIUPYET CBOU JOCTUKEHUSI B MaTeMaTU4YeCKO (opme.

Kypc anreOpsl 1 Hayan MaTeMaTHYeCKOTO aHalu3a 3aKJIa/IbIBAET OCHOBY JUIS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HU, TIO3BOJIAECT
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(MDPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XM3HU. B TOXXe BpeMs OBJajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AIHNIO, a0CTparupoBaHue U
aHAJIOTHI0, OPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIIIeHHe. B xone n3yueHus
anreOppl W HaYal MATEMAaTHYECKOTO aHaiM3a B CTaplied IIKOJIE YydYaluecs
MOJIYYalOT HOBBIM ONBIT pEHICHUS MPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTHYECKUX MOJIEICeH peaabHBIX CUTyallMid U WHTEPIpeTaluu
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  TOpUMEpaMH  MaTEeMaTHYECKUX
3aKOHOMEPHOCTE B TpUPOJE, HAYKE U B UCKYCCTBE, C BBIIAIOIIAMHUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaet 3HAUMTENBHBIM BOCTHTATEIBHBIM ITOTEHIIUATIOM, KOTOPBIH
peanusyeTcsl Kak depe3 y4deOHbIM Marepuall, cnocoOCTBYIOMIUM (opMUpPOBAHUIO
HAy9YHOTO MHPOBO33PEHHS, TaK W UYepe3 chnenuduKky ydeOHOW AesITEIBHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pPE3yJbTaT.

B ocHoBe MmeToauku oOyueHHs anredpe M HavajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKHE JIMHUM: «Uucna W BBIYUCICHUSY,
«Dynkuun  u - rpadpuku», «YpaBHeHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro a”anusa», «MHOXKecTBa M JOrukKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUU [JIBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €eCTECTBEHHO AOTMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM Te€MaMu W pasgenamu. JlaHHBIE Kypc  SIBISETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aliredpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHaIK3,
Teopusi MHOXkeCTB U Jip. [lo Mepe Toro kak yuamuecsi OBlajfeBalOT Bc€ Oosee
MIUPOKUM MaTEMaTUYECKUM allapaToM, Yy HUX MOCIE0BATeIbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, INOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3ay, JUJIs PEHICHHUs] CaMOCTOSITENIbHO C(hOpMyIHpOBaHHON
MaTEMaTU4YECKOM 3a7a4H, a 3aTeM MHTEPIIPETUPOBATH MTOJIYYEHHBIN pE3yibTaT.

CopeprxarenbHO-MeTOANYECKas JIMHUSA «YMCiIa M BBIYKMCICHUS» 3aBEpIIACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE YyAEISETCS
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3aImUCH JACHCTBUTENBHOIO YHUCHA, YMEHHE
PalMOHAIBHO BBIIOJIHATH JCHCTBUSA C HHUMM, JENaTh NPUKUAKY, OLICHHBATh
pe3ynapTaT. OOydaromuecs MOMY4YarOT HABBIKM NPUOIMKEHHBIX BBIYHUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢dopme,
UCIIOJIb30BAHMS MATEMAaTHYECKUX KOHCTAHT, OLIECHUBAHNS YUCIIOBBIX BBIPAXKECHUH.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANNU3YETCS HA IMPOTIKEHUU BCETrO
oOyueHus B CTaplield IIKOJie, IOCKOJbKY B KaXJAOM pasjeie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3agad. OOydaromuecs OBIAJEBAIOT
pPa3IMYHBIMUA METOJAMHU PEIICHHs LEJbIX, PAlMOHAIBHBIX, HPPalUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOrapuMHUUECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. llosrydeHHbIe yMEeHMs NCTIONB3YIOTCS MIPU UCCIICIOBAHUH
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXKJEHUE HauOOJIBIIMX W HAUMEHBbIIMX 3HadeHUd (QyHkuuu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B ce0s Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Tsl Mo (QopmysaMm, IpeoOpa3zoBaHUs LENbIX, PalMOHAIbHBIX,
UPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKKE BBIPAKECHUM,



collepKallluX CTENeHH W Jiorapudmbl. braromaps u3ydeHHIO alredpanyeckoro
Marepuaga  MPOUCXOAWUT  JajbHEHIIEe  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOIO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKUM J€TyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeayaraetT A(PQEKTUBHbIE HMHCTPYMEHTBI JUIsl PpELIEHUsT MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToAnYecKass JIMHUA «DyHKUUM U TpapuKu» TECHO
NEPEIUIETAETCS C APYTUMU JIMHUAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEIOBATEIBHOCTD U3YUYEHHUS Marepuana. N3yuenue CTENEHHOMU,
MOKa3aTeJIbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUUYECKUX (YHKIIMMA, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaAHME (PYHKIMHI JJIs pelieHus 3ajad U3 JPYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelieHueM YypaBHEHUW W HepaBeHCTB. [Ipu 3TomM Oomblioe BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaTh (OpMYyJIaMHu 3aBUCUMOCTH MEXIY
pa3IUYHBIMUA BEJIWYMHAMH, MCCIEOBaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTeIbHON JIMHUK HaleJIeH Ha pa3BUTHE YMEHUM
U HaBBIKOB, ITO3BOJIIIOUIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMHU B
paznuuHoi dopme: aHATUTHYECKOH, Tpaduueckoit u ciioBecHoi. Ero msyuenue
CIIOCOOCTBYET  Ppa3BUTHIO aJNTOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUs «Havaia MareMaTH4ecKOTrO aHalau3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX 00YYalONIMMCs, Y KOTOPBIX MOSBISETCS BO3MOXXHOCTH MCCIIEIOBATH U
cTpouth Tpaduku GYHKIUH, ONpeAeNsITh WX HaWOOJbIINE W HaWMEHBIINE
3HAUEHUs, BBIYUCIATH IUIOMANU (Puryp u oObEMBI Tel, HaXOAUTh CKOPOCTH U
ycKopeHusi mpoueccoB. JlaHHas coaepkaTenbHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPealbHBIX CUTYyaluH,
HaxO0KJICHUS HAWIYYIIETO PELICHUs B IPUKIANHBIX, B TOM YHUCJIE COLMAJIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMaTbHO-IOIMUECKOr0 U KPEaTUBHOIO
MBIIJIEHUS, (POPMHUPOBAHUI0 YMEHHHM pACIO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOywaromimecss Y3HAaIOT O
BBIJJAIOIINXCA pEe3yJbTaTax, IIOJYYEHHBIX B XOJE PAa3BUTHS MATEMATHKH KAk
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKas TUHUS «MHOXECTBA U JOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAaM  TEOPUHM  MHOXKECTB.  T€OpETHKO-MHOKXECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECH KYpPC IIKOJIBHOM MAaTEMAaTUKU U MPEIJIAararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIIONMN BCE pa3/ieibl MATEMATHKU U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT PA3HbIE MAaTEMaTUYECKUE JUCLMUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO JaTh BO3MOXKHOCTbH IIKOJIBHUKY IOHHUMAaTb TEOPETHUKO-
MHOJKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTUKA M HCIOJIB30BaTh €ro it
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa m Hadajga MaTeMaTUYECKOrO AaHAIN3a» IMPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIECIMPOBAHUA, KOTOpPbIE IIPU3BAHbI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUS MOJIENIEH peabHbIX CUTYal[ui, UCCIEA0BAHMS
TUX MOJEJIe C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHaiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3erioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuail Kypca IUPOKO UCIIOJIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuyeOHOM 1utaHe Ha HW3ydYeHHE Kypca aireOphl M Hadajdl MaTeMaTH4YeCKOTO
aHajgu3a Ha MPOPUILHOM YpOBHE OTBOAUTCA 4 vaca B Heaemo B 10 kiacce u 4
gyaca B Hedemo B 11 kmacce, Bcero 3a JBa roga oOyueHus — 272 daca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYHMCJICHUA
Paunonansubie uncia. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOLIEHTHI,
OECKOHEUHbIE  MEepUOoAMYECKHe  JpoOu. ApuMETHUYECKHEe  Omepauuud  C
palMOHAILHBIMU YUCJIaMH, TPeoOpa30BaHUs YUCIOBBIX BhipaxkeHui. [Ipumenenue
IpoOeill U TPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a]lay U3 Pa3jiudHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.
JlelicTBUTENbHBIE 4Kcia. PalnMOHanpHblE W MpPpPALMOHAIBHBIE YHUCIHA.
Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH dHciaMu. [IpubnmxE€HHbIe
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.
Cremenp ¢ mensiM  nokaszareneMm. CraHpapTHas — Qopma  3amucH
JNEUCTBUTENLHOrO  yucia. Mcrmonb3oBaHue  monaxojsmiet  ¢GopMbl  3amucu
JNEUCTBUTENIBHBIX YMCEN Ui PEIICHUS MPAKTUYECKUX 3a/1ad U TPEACTaBICHUS
JTAHHBIX.
ApudmeTndecknuii  KOpeHb  HaTypajdbHOM  cremeHu.  JleiictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpPaJIbHOM CTETIeHH.
CuHyC, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.
YpaBHeHUs] 1 HEPABEHCTBA
ToxaecTBa u TOXKAECTBEHHBIE ITPEOOPA3OBAHMSL.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHeHHE, KOpeHb YypaBHEHUS. HepaBeHCTBO, pelIEHHWE HEPaBEHCTBA.
Meton UHTEpPBAIOB.
Pemenue 1ienbix u ApoOHO-pAIOHATBHBIX YPaBHEHUH 1 HEPABEHCTB.
Pemenne nppanioHanbHbIX YpPaBHEHUNA U HEPABEHCTB.
Pemenne TpuronomeTpuueckux ypaBHEHUH.
[IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a/1a4
W 3aJ1a4 U3 pa3IuvHbIX 00JIacTell HAYKU U PEATbHOM KU3HU.
DOyHKUNH U TPAaPUKH
Oynkmus, crnocodbl 3amanus GyHkuun. [paduk  GyHkmu. BzammHO
oOpaTHbIe (PYHKITHH.
OO6mactp ompeseneHus © MHOXKECTBO 3HaueHuW QyHkiuu. Hymm dyskmmm.
[TpoMesxyTkH 3HaKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIE (DYHKITUH.
CrenenHas QyHKIIMS C HATYypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(yHKIUI YKCIIOBOTO apryMEHTAa.

Havaja maTeMaTn4eCcKOro aHaJmn3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUs MOCJI€10BATEIILHOCTEM.
MOHOTOHHBIC TOCJICI0OBATCILHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysa CIO0XKHBIX NPOLEHTOB. lcronb3oBaHWE Nporpeccuu s
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUHU 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYMCJICHUA

HartypanbHbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH HENbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecaTuunbie U HATypaabHbIE JTOTAPUPMBL

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoGpazoBanue BeIpaKEeHUMN, COAEPIKAIUX JTOTAPUPMBL

[IpeoOpa3oBaHure BBIpAKEHUN, COIEPKAIMIMX CTENEHH C palMoOHAJIbHBIM
MOKAa3aTeIEM.

[IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckrue ypaBHEHHs 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbBIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTU4YeCKUX 3aJa4 MU 3a/ad U3 Pa3uyHbIX OOJlacTe HAayKH U pealbHOI
KU3HU.

DyHKUNH U TPAPUKH

Oynkmus.  [lepuonnueckne  ¢yaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKImu. Hawmbomnbiiee W HanMeHbIIee
3HauYeHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue  (PyHKUMH, HMX CBOMCTBA HW  IpaduUKH.

[TokazarenbHas u Jorapudmudeckasi GyHKIUU, UX CBOMCTBA U rpauUKH.



Hcnonb3oBanue rpa@ukoB (PyHKIUN Ul pelieHUs] YPaBHEHUN U JIMHEHWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QYyHKUUN JIsI HUCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEW, KOTOpPbIE BO3HUKAIOT MPU PEHICHUM 3aJad U3 JIPYrUX y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana maTemaTH4ecKoro aHajamusa

HenpepoiBHble pyHKIIMU. METO MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil U (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue mpou3BOAHON K UCCIENOBaHUIO (QYHKIHUA Ha MOHOTOHHOCTbH U
skcTpeMyMmbl. HaxoxaeHne HanOobIllero 1 HAaMMEHbIIEro 3HauyeHus: QyHKIMU Ha
OTpE3KeE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKACHUS HAWIYUYIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
WHTETrpaia o dbopmye Herorona—JleliOuua.



IHJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JOCTH>KEHUE HA YPOBHE Cpe/IHEro 0011ero o0pa3oBaHus CIECAYIOMUX JTUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMUHOCTHBLIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJNbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MaTremaTrKa» XapaKTepU3yKOTCS:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMK 00YYaIOIIErocss KaKk aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COLMAJIbHBIMU HWHCTUTYTAMM B COOTBETCTBUM C HUX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON Tpa)KIaHCKON MACHTUYHOCTH, YBaXKEHUS K
IPOLIJIOMY Y HACTOAIIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTUKOB U POCCUKCKON MaTeMaTUYeCKOM IIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JOCTIXKEHHM B JAPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM ITYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO IOBEICHUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

DCTEeTUYECKOE BOCIIUTAHHUE:

3CTETUYECKUM OTHOUIEHHEM K MHUpPY, BKIIOYas 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pelLIeHnH, pPacCy X ICHHU;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHUYECKHUE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOM
NEATEIIBHOCTBIO.

Tpynooe BOCIIUTAHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun W peanu3oBbIBAaTH COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKMU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTMYECKON KYJIBTYpbl, NMOHUMAHUEM BIIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpobiieM;
OpUEHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3aj1ad B
0o0JIaCTH  OKpYy’Karoliell cpeabl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HUX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HayYHOT'O TO3HAHUSI:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHMMaHUEM
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEUeCKOW JeATeTbHOCTH, JTAloB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS IMPOTpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUAMU, YHUBEPCAIbHLIMU Pe2YTISIMUBHBIMU OeUCEUMU.

1)  Vuueepcanrvhvlie  noznasamenvHwvle  Oelicmsus,  0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECco8 o0yuarowuxcsa (oceoenue
Memo008  NO3HAHUS — OKpyJcarowe2o  Mupa,  HpUMEHeHUue  JI02UYEeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble ornueckne 1eMCcTBUA:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYLIECTBEHHBIM  MpPU3HAK
KJaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOIMOTO aHau3a;



BOCHPUHHMMATh, (OPMYJIHpPOBATb M  NPeoOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YAaCTHbIE MU OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeunss B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPKICHMSX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX HU
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIHUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HaumOoJiee MOAXOASIIIMA C YUYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIbCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATCIIBCKUN MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME TMPOTHBOpEUHE, MpodiieMy,
yCTaHaBIMBaTh HWCKOMOE ©  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBAaTh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIECHNS M BBIBOJBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MPEMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmariueii:

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

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABICHHUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH rpauyecKky;



e OIICHUBATH HAAEKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvuvie  KOMMYHUKaGmMuGHble  Oelicmsus,  obecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OOmieHue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHECHUS II0
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYXTaeMOI TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)XKMBATh Pa3jIM4yMe M CXOACTBO TO3WIIUI; B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJdbTaThl  peIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3a]1a4 MPE3EHTAIIMU U 0COOEHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

e TOHMMaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHUYaIbHOW pa0bOThI MPU PEIICHUH YIEOHBIX 3a/1a4; MPUHUMATh I1eJTb
COBMECTHOW JIESITEThbHOCTH, IUIAHUPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThl, pacrpenesaTh BUABI padOoT, JOTOBapUBaTHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YY4acTBOBATh B IPyNmIoBbIX popMax paboThl (00CYyXkACHUS, 0OOMEH MHCHHI,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pPabOTHl M
KOOPDJMHUPOBATh CBOM JEHCTBHSI C JAPYTUMH WICHAMH KOMAaHJIBI;
OIICHWBATh KAueCTBO CBOETO BKJIaja B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanonvie  pezynamuenvie Oelicmausl, obecneuusarom
Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzanusi:

COCTaBIIAThH TUTAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 PEIIeHHUs C
Y4IETOM MMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BapUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U
pe3yibTarta peuieHus MaTeMaTU4eCKOn 3a/1a4u;



e TMPEIBUACTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHb IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HaXOAUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHHUs JOHKHO oOecneduBaTh JOCTHUXKEHHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia v BbIYMCJICHUA

OnepupoBaTh TOHATUSIMH: PAIMOHATBHOE U JECUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTudyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUYMCICHUS, UCTIONB3Ys MpaBUiia OKPYTICHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJNbIM IOKa3aTelieM; CTaHAapTHAs
dopma 3amucu JAEUCTBUTENHLHOTO 4YHCJIA, KOPEHb HATypajdbHON CTEINEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YNCEN IS PEIIeHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHI'€HC MPOM3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKUCh MPOU3BOJIBHOTO yria Yepe3 OOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3oBaHMs LENbIX, PAUOHAIBHBIX W HPPAMOHATBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIbHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA I PELICHUS MATEMaTUYECKUX 3a]a4
M 33aJa4 W3  pasNuMyHbIX o0jactedl  Hayku W peajbHOM  JKU3HWU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUNM U TPAPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a/aHus (PYHKIMH, 00JacTb
ONpeJieNieHHs] U MHOXKECTBO 3HAaueHUM (QyHKUMM, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Hcnonb3oBaTh rpaduku QyHKIMHI 1151 pelieHUs] ypaBHEHUH.

Ctpoutb u uyutath rpaduku JUHEHHON (DYHKIMH, KBaAPATUYHOW (YHKIIMH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (yHKOME A9 HCCAEJOBaHUS MPOLECCOB U
3aBUCUMOCTEW NpPU PEIICHUM 3aJay U3 JPYTHX YYEOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana MaTemaTH4ecKoro aHajausa

OnepupoBaTh MNOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TreoMeTpHuYecKast
nporpeccusi, cymma O€CKOHEYHO yObIBarOIEed reOMEeTpUUYECKOM TPOrpeccuu.

3agaBaTh OCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosip30BaTh CBOMCTBA NOCIEA0BATENIBHOCTEW U IPOrPECCUM ISl PEILICHHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEpallMi HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar il OIMCaHUs
peasibHBIX TPOLECCOB U SBJICHUH, NMPU PEUICHUM 3ajad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeNeIeHNe,  Teopema,  CIEICTBHE,
J0Ka3aTeNIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUSA

OnepupoBaTh MOHSATHSMM: HATypaJIbHOE, II€JI0O€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUUIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAIIMOHAIBHBIM IMOKA3aTeJIEM.

OnepupoBaTh MOHATHUAMU: JIorapudM 4YHCIa, ASCATHYHBIC M HATypalbHbIC
norapuMsbl.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHU I [peoOpa3oBaHUsl  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; pELIAThH
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinmonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNKAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxomute pemieHMss NOpOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSMU: CUCTEMA JUHEHWHBIX YPAaBHEHUW M €€ PEUICHUE;
UCITIOJIB30BATh CUCTEMY JINHEWMHBIX YPABHEHUN JJIS1 PEILICHUS IPAKTUYECKHUX 3a/1a4.

HaxonuTh pemeHust NpoCTENIINX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTaBISATh
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIEI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUH U TPAPUKHU

OnepupoBaTh  MOHATUSMHU: Tepuoanueckas  QYHKIUSA, MTPOMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKM OKCTpeMyMmMa (QYHKIMHM, HauOoJbliee WU
HauMEHbIIIee 3HA4YCHHs (YHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
uccienoBanus pyHKIMH, 3aTaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKa3aTEIbHOU, JorapuMUUECKOH U
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIWHATHOM IIIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaduKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBate Tpaduku GYHKOHE 79 HUCCIEJOBaHUS MPOLECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCIUTLINH.

HayvaJjia MaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMPEepbIBHAS (QYHKIUS, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN ISl PEIICHUS
3a/1a4.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUHA.

Hcnonp30BaTh MPOU3BOAHYIO I UCCIIE0BAaHUSA (DYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYYLIETO PEIICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MNOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUYECKUN 51 buznyeckuit CMBICJI MHTErpaia.



HaxomuTte mepBooOpa3Hbie AIEeMEHTAPHBIX (DYHKIIMA, BBIYUCIATh WHTETPAI
o ¢popmyne Hororona—JleliOuuia.

PemaTe mpukmagHbie 3aaud, B TOM YUCIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Konrpobibie | Ipaxtiieckue o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypen
MHOk€ecTBa pallMOHAIbHbBIX U
1 NeHCTBUTEIBLHBIX YHCEN. ParinoHaibHbIe 28 1
YpaBHECHHUS W HEPABCHCTBA
2 Oynkunu U rpaduxu. CTeneHs ¢ 1elbiM 13
roKazaTeyieM
3 Apudmernueckuil KOpeHb N—0H CTENEHH. 99 1
WppatmonanbHble ypaBHEHUS! 1 HEPABEHCTBA
DopMyIbl
4 TPUTOHOMETPHH. T pUrOHOMETPUYECKHE 33 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHU 18
6 [ToBTOpEeHME, 0000IIICHNE, CHCTEMATH3 AU 99 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 5 0




11 KJIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Konrpoaubie | - Hpakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypen
CreneHs ¢ palioHaIbHBIM TOKA3aTENEM.
1 [TokazarenbHas pyHkuus. [lokazarenbHbie 26 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIHSL.
2 JlorapudmMudeckre ypaBHEHHS 1 24
HEpaBEHCTBA
TpuronomeTpruyeckue QYHKITUU U HX
3 rpaduku. TpuroHomerpuueckue 10 1
HEpaBEHCTBA
4 [TpousBoanas. [Ipumenenne npon3BoAHON 34 1
5 HHTerpan u ero npuMeHeHUS 11 1
6 Cucrembl ypaBHeHul. [lenble u HaTypaibHbIE 14
qucha.
3 HOBToPeHHe, 0000I11IeHHEe, CHCTEMATHU3aLIM 17 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 5 0
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