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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

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

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH [IBYX 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 NUCLIMIUIMH: aliredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
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, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILIACT
(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 PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO YHWCIIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

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 pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
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
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHuro aiaredpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa
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
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUS 3a]ay U3 APYTUX yudeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH WX
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  Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3ZMOXHOCTh 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 MaTE€MaTHYECKHX MOJENEeH peaJbHbIX CUTyalui,
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
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM paCllO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-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 €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IMHOE
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 MAaTeMaTHUYECKOI'0 MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
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 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM muiaHe Ha HW3y4eHHE Kypca aiareOpbl 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.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEajbHOU KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ menbiM  nokaszareneM. CranpapTHas  ¢opMa  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexxyTku 3HAKONOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CIOXKHBIX NPOLEHTOB. VCrionbp3oBaHWE MPOrpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PELIECHUU 3aJad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoanHble  3neMeHTapHBIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOOHOM MJII HAXOXKAECHUS HAWJIy4dlllero pElIEHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno popmyne Hetorona—JlelibHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM Ipak1aHCKOM UIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJNIb30BAHUIO ATUX JIOCTH)KEHHH B JAPYTUX HayKax, TEXHOJOTHSX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H

OT/bIXA, peryisipHas dbuznueckas AKTUBHOCTH); duznueckoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TIJ00aJbHOrO XapakTepa H3KOJOTMYECKHX MpoodsieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJNbTYpOHl KakK CpeICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).
bazoBeienornueckue 1€ NCTBUA
e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBaTb M  NPeoOpPa3OBBIBATh  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb  KpUTEpUM  JJIs  BBIABICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPKJIEHUN (IIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTALIUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

BaSOBBIGI/ICCJ'Ie,HOB&TGHLCKHGHCﬁCTBHHI

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICJIOBAHUS, OICHHBATH JIOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUThl MHGOPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(MOpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHns] U MHOXKECTBO 3HaueHUW (yHKuuu, rpaduk (QyHKUIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uuTath rpaduku JUHEHHON (DYHKIMM, KBaAPAaTUYHOU (YHKIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHAJIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEIBHOCTH Pa3IMUYHbIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JICIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJia Ha MPOCThIE MHOXKUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTeNeHW MJid [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PELIEHUS IPAKTUYECKHUX 3a4au.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM alllapaTa anreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
UCCIeI0BaHus (PYHKINH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'pa(UKH JTUHEHHBIX YpPaBHCHHI
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIIWS, TPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUSA (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMM: [E€pBOOOpa3Hasi W  MHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N KoumnuyecrBouyacos DJIeKTPOHHBbIE
; (uudgposbie)
n/ HaHMeHOBaHHepa:;L[eJIOB U TEMIIPOrpaMMbI Bcer KOHTpOJIbeIepaﬁ HpaKanecxnepaﬁ oﬁpasoBaTe.Hbelepec
11 0 OThI OTBI
YPChI
. bubmmoreka [{OK
MHoecTBa pallMOHAIBHBIX U JCHCTBUTEITHHBIX

1 14 1 https://m.edso0.ru/1568ab

gricell. ParmoHanpHBICypaBHEHUS U HEPABEHCTBA a3
bu6moreka [IOK
0} .C

2 yHiuuH o rpaduicit. CTeneib ¢ ueibim 6 https://m.edsoo.ru/1568ab

ToKasaTeyeM 23
. . bu6mmoreka [IOK
ApubMeTnuecKknii KOpeHb N—0i CTEIIeHHU.

3 18 1 https://m.edsoo.ru/1568ab
HppanmonanbHpleypaBHEHHS U HEPABEHCTBA a3
DOopMYIBITPUTOHOMETPUU. T pUTOHOMETPUUECKHE bubmorera [IOK

4 PMYJIRITP PHH-P P Y 22 1 https://m.edso0.ru/1568ab
paBHECHUS a3

bu6mmoreka [JOK
5 [TocnenoBaTeIbHOCTH U IPOTPECCUH 5 https://m.edsoo.ru/1568ab
a3
bubnuoreka [JOK
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMA3HAHUIA 3 1 https://m.edsoo.ru/1568ab
a3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KoanuecTBo4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TeMIPOrpamMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Crenenb ¢ pallMOHAIbHBIM
noka3areneM. IlokazarenpHas Bufs 1IOK
HOIMoTEKA
1 ) 12 1
ymxrms https://m.edsoo.ru/f11c4afd
[Toka3arenbHbIEypaBHEHHUS U
HEPaBCHCTBA
Jlorapudmuueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 12 bubamorexa [IOK
P yp https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
Tpuronomerpuyeckue KLU U
3 HE rpadu P Pyni 9 1 bu6mmoreka [IOK
P ’ https://m.edsoo.ru/fl1c4afd
TpuronomeTprudecKueHEPABEHCTBA
4 [TpounsBoHasl. 24 1 bubnuoreka [JOK
[IpumeneHnenpon3BoIHOM https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 n 9
HTCTPAIL H STOTPHMEHCHI https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 CHcTeMbIypaBHeHHi 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble U nieiasleynciia 6 bubmiorexa LIOK
P H https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHnue, 06061IeHNE, 18 5 bu6mmoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

KonnpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl IPOrpaMMBbl CpeIHero
0011ero 06pa3oBaHus

Yucna ¥ BEIYMCIIEHUS

1.1

OrnepupoBaTh HOHATHASMUA: panoHanbHOE u
IENCTBUTEIILHOE YHCIO, OOBIKHOBEHHAS W JECSITHYHAS

Jpo0Ob, MPOLIEHTHI

1.2

BrimonsaTe apudmernyeckue oIepanuu c

pauOHaJIbHBIMHU U )Iel\/’ICTBI/ITeJ'II)HI)IMI/I qucjaaMu

1.3

BoinonHaTe npuOAMKEHHBIE BBIYMCICHUS, HCHOJIb3YS
IpaBWia OKPYTJIEHUS, JAeNaTh NPUKUAKY U OLEHKY

pe3ynbTaTa BIUMCICHUH

1.4

OnepupoBaThb  MOHSATUSIMU:  CTENEHb C  IEJIBIM
MOKa3aTeseM, CTaHJapTHas dbopma 3anucu
JNEHCTBUTENLHOTO YHCIa, KOPEHb HATYpaJbHOM CTEMEeHH,
UCII0JIb30BATh O IXO IS IILYIO bopmy 3anucu
JNEHCTBUTENBHBIX YHUCEN MJIs PEHICHUS NPAKTHYECKUX

3a1a4 U MPEACTABJIICHUA JaHHBIX

1.5

OHepI/IpOBaTL NMOHATUAMU: CHHYC, KOCHMHYC W TAaHI'CHC
IIPOU3BOJIBHOI'O yria; HUCIIOJIB30BAaThb 3aI11uChb
IIPOU3BOJILHOI'O yriia uepes3 O6paTHLIe

TPUTOHOMETpHUUYECKUE (YHKIIHH

ypaBHCHI/IH 1 HECpPABCHCTBA

2.1

OHepI/IpOBaTL NOHATHUAMU: TOXICCTBO, YpAaBHCHUC,
HEPAaBCHCTBO, LECJI0C, pallHOHAIILHOC, HUPpAlHOHAILHOC
YpaBHCHHC, HEpPaBCHCTBO, TPUTOHOMCTPUUICCKOC

YpaBHCHHC

2.2

BreinoaHaTh peo 6pa3OBaHI/I${ TPUTOHOMCTPUUCCKUX




BBIPA)KCHUM U peliaTb TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BrimonsaTe npeoOpa3zoBaHus LEJbIX, PALMOHAIBHBIX U
UPPALMOHAIBHBIX BBIPAKEHUW M peliartb OCHOBHBIC
TUIBl LEJIbIX, PALMOHAIBHBIX M HPPALUOHAIBHBIX

YpPaBHEHUH U HEPABEHCTB

2.4

[IpuMeHATh ypaBHEHUs M HEpPABEHCTBA I PELICHUS
MaTeMaTHUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMuHbIX 00JacTei

HayKU U PEAIbHON KU3HU

2.5

MonennpoBaTh peaibHble CUTYallMM Ha SI3bIKE alreOpsl,
COCTaBIIAITh BBIPAKEHUS, YPaBHEHMs, HEPAaBEHCTBA IO
YCIOBHIO 3aia4M, MCCIEI0BATh IIOCTPOECHHBIE MOJIENIN C

UCIIOJIb30BAHUEM allllapaTa aareopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATHAMH: (YHKLHUS, CHOCOOBI 3aaHUS
byHkuMM, O0O0NacTh ONpENeNeHUs U MHOXECTBO
3HaueHuM (QyHKUMU, Trpaduk (GYHKIUM, B3aUMHO

oOpatHbie QyHKITUN

3.2

OnepupoBaTh TMOHATUAMHU: YETHOCTb M HEUYETHOCTH
byHKIINH, HYIH byHKINH, MIPOMEKYTKH

3HaKOIIOCTOAHCTBA

3.3

Hcnonb3oBate rpaduku  GyHKUMA JUISL  peuieHUs

ypaBHEHUH

3.4

Crpouth u uuTaTh TrpaduKd JHUHEHHOH (QyHKIHH,
KBaJIpaTUYHON (PYHKIIUU, CTEIIEHHON (PYHKIUU C IEJIBbIM

II0Ka3aTcJIEM

3.5

Hcnonb3oBate rpadguku (GyHKIUE A8 UCCIETOBAHUS
MPOIIECCOB M 3aBUCHUMOCTEH NpH pelIeHUH 3a1ad U3
OPYTUX Y4eOHBIX TPEIMETOB M peajbHOW KU3HHU,
BBIPAXKATh dbopmynamu 3aBUCHMOCTH MEXITY

BCINYHNHaMU

HavamamarematnueckoroaHaimsa

4.1

OHepI/IpOBaTL TIOHATHUAMMU: IOoCIaC10BAaTCIIbHOCTD,

apI/I(i)MGTI/I‘-ICCKaSI U reOMETPUICCKas Nporpeccuun

4.2

OHepI/IpOBaTL MOHATHSAMH: OCCKOHEUYHO y6BIBaIOIJ_Ia}I




reoMeTpuYecKas MporpeccHs, cyMmMa OECKOHEYHO

yOBIBAIOIIEH T€OMETPUUIECKOI MPOTPECCHH

4.3 3a/1aBaThII0CIICIOBATEILHOCTUPA3TMIHBIMUCIIOCO0AMU
Hcnonb3oBaTh  CBOMCTBA  MOCIEIOBATEIIBHOCTEN U

4.4 IPOrpeccuyl I pEeUIeHUus  PEealbHBIX  3a7ad
MPHUKJIATHOTO XapaKTepa

5 MHoxecTBa 1 JIOTUKa

£ 1 OnepupoBaTh TOHATHUSMU: MHOXKECTBO, OIEPAIMU HaJ

' MHOKECTBAMHU
Hcmonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Jijis

5.2 OTMCAHUS pPEATbHBIX TPOIECCOB U  SBJIICHUH, MPHU
PEIICHHUH 33]1a9 U3 IPYTHX YIeOHBIX MTPEIMETOB

5 3 OnepupoBaTh TOHATHUSMHU: OIPENEICHUE, Teopema,

CIIEJICTBUE, NOKA3aTEILCTBO

11 KIJACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro
001Iero ooOpazoBaHus

1 Yucna u BBIYUCIECHUSA
OnepupoBaTh MOHATUAMU: HATypaJbHOE, LIEJI0€ YUCIIO;
11 UCNOJb30BaTh TPU3HAKU JICIMMOCTH LEJNbIX YHUCEl,
' pa3jioKEHUEe 4YHciaa Ha IPOCTbIE MHOXKUTENU  JUIs
peleHus 3a1a4
12 OnepupoBaTb MNOHSATHEM: CTENEHb C PalMOHAJIbHBIM
' nokasaresuem
13 OnepupoBatb MOHATUSAMMU: norapupm qucna,
' JIECATUYHbIE U HAaTypaJlbHbIE JOrapupMbl
2 YpaBHEHMS U HEPaBEHCTBA
[IpumeHnsaTh cCBOMCTBa cTeNmeHW [UId IpeoOpa3zoBaHUs
2.1 BBIPAKEHUI, ONEPUPOBATh MOHATHAMU: INOKa3aTEIbHOE

YpaBHCHHUEC HU HCPABCHCTBO; PCIIATb OCHOBHBIC THIIbLI




II0OKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BrimonsaTe nmpeoOpa3oBaHus BRIPaKEHHH, COAEpKAIIUX
JorapuMmbl; OIIEpPUPOBATH MOHATUSAMH:
Jorapu(pMHUUECKOe ypaBHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIC THIBI JIOTAPU(PMUYECKUX ypPaBHEHHU U

HEPABEHCTB

2.3

Haxomuth pemeHus npocTemmnx TPUroHOMETPUIECKUX

HEPABEHCTB

24

OnepupoBaTh  MOHATHSIMHU:  CHUCTeMa  JIMHEHHBIX
YpaBHEHUH H €€ pEIICHUE; HCIO0JIb30BATh CHCTEMY
JUHEWHBIX YPaBHEHUM JI1 PEHICHUS TMPAKTHUYECKUX

3a7a4

2.5

Haxomute  pemeHus  OpocTeHIMX  CUCTEM U
COBOKYITHOCTEHN pALMOHATBHBIX ypaBHEHUH H

HEPABEHCTB

2.6

MonennpoBaTh peajbHble CUTYallMN Ha SI3bIKE alreOpsl,
COCTaBJISITh BBIPAXKCHUS, YpPaBHEHMs, HEPABEHCTBA U
CHCTEMBl 110  YCIOBUIO  3a/Jauyd,  MCCIENOBATh
IIOCTPOEHHBIE MOJIEIM C MCIIOJIb30BAaHMEM ammapara

anreOpsl

OyHKIIUU U TpapuKh

3.1

OnepupoBaTh MOHATUAMHU: TepUOaUUEcKas (GYHKIUS,
MPOMEXKYTKHU MOHOTOHHOCTH GbyHKLIUY, TOYKHU
KcTpeMyMa (GYHKIMH, HauOonblliee W HauMEHbIlee
3HaYeHHs (PYHKIIMM Ha TPOMEXKYTKE; HCIOIb30BaTh HX

JUIS MCcclieIoBaHMsl (PYHKITUH, 3a7JaHHOM rpadukom

3.2

OnepupoBaTh MOHATUAMHU: TpapuKH MOKa3aTENbHOH,
jorapu(MUUECKOil U TPUTOHOMETPUUYECKUX (YHKIIUIA;
n300pakaTh WX Ha KOOPAWHATHOM IUIOCKOCTH U

HCIIOJIB30BAaTh ISl pCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

3.3

N300paxxaTh Ha KOOPIMHATHOM IJIOCKOCTH TpaduKu
JMHEWHBIX YPaBHEHUH U HCIIOJIb30BaTh UX JUIS PELICHUs

CUCTEMBI JIMHEWHBIX YPAaBHEHUN

3.4

Hcnonb3oBare rpaduku GYHKIUH I MCCIeOBaHUS

IPOIIECCOB W 3aBHCUMOCTEH U3 JPYrUX y4eOHBIX




JAUCHUITIIINH

HauanmamaremaTuyeckoroanainsa

4.1

OnepupoBaTh MOHSATHSAMHU: HENpEpbIBHAs  (YHKLHS,
NpOM3BOIHAS (YHKIMH; UCIOIB30BaTh F€OMETPUICCKUI

U PU3UYECKUI CMBICI TIPOU3BOIHOM JUTS peIeHHs 3a1a4

4.2

Haxomuts mnpou3BogHble 3JE€MEHTapHbIX (QYHKUUH,
BBIYUCIIITH  IPOU3BOJHBIE  CYMMBI, IIPOU3BEICHUS,

YacTHOTO (QyHKIUI

4.3

Hcnons30BaTh IMPOU3BOJHYIO JUIA HUCCICIOBaHUA
(pYHKHI/II/I Ha MOHOTOHHOCTb W 3KCTPCMYMBI, IPUMCHATH

pe3yNbTaThl UCCIIEI0BaHUsS K TOCTPOCHUIO IPaQUKOB

4.4

Hcnons30BaTh MPOU3BOAHYIO A HaXO0XICHUS
HAWIYYIIEro pEIIeHUs B MPUKIAAHBIX, B TOM YHUCIE

COIMAJIPHO-OKOHOMMWYCCKHUX, 3aJadax

4.5

OnepupoBaTh MOHATUSAMU: MepBOOOpa3Hasi U MHTErpa;
MMOHUMAaTh T'€OMETPUYECKUH U (PU3UUECKUH CMBICIT

UHTeTpaa

4.6

Haxomute mnepBoOOpa3HbIe 3JIEMEHTApHBIX (YHKITUH,
BBIUUCIIATE WHTErpad 1o ¢opmyrne Heiorona —

JletiounIa

4.7

Pemats IIPpUKIAAHBIC 3aJladyd, B TOM YMCJIC COLMUAJIBHO-
9KOHOMHNYECKOT'O n (bH?)PI‘ICCKOFO XapakrTepa,

cpeacTBaMu MaTEMaTUYCCKOro aHajInM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUS
1 Yucna v BIYKCICHUS
Pannonanpupie uyncna. OOBIKHOBEHHBIE M JECATUYHbIE JPOOM, TPOLIEHTHI,
OECKOHEUYHbIE  MepHoauYeckue  Jpobu.  ApudMeTHyeckue  onepaluu ¢
1.1 paloOHaIbHBIMU YHCIIaMH, MpeoOpa30BaHUs YMCIOBBIX BbIpakeHUM. [IpumMeneHue
Ipo0Oeil M IMPOLEHTOB JUIsl PelleHUs] MPUKIATHBIX 3a7ad U3 pa3IMuHBIX OTpacien
3HaHUM U PEATbHOMN KU3HU
[evictButenbHble  4yucaa.  PalMoHanbHblE U MPPALMOHAIBHBIE  YHCIIA.
1o Apudmernueckue onepanuu C NI CTBUTENbHBIMU YHUCJIAMU.
' [TpubmxEHHBICBHIYUCIICHUS, MIPaBUIIAOKPYTIICHHUS, TIPUKHIKA u
OLIEHKApE3yIbTaTaBbIUUCICHUI
Crenenp ¢ 1enbiM mokazarenem. CranmapTHas ¢opma 3amucH JACHCTBUTEIHLHOTO
1.3 yrcna. Vcnonp3oBanue noaxozsmed (GopMbl 3aUCH ACHCTBUTEIBHBIX YUCEN JUIS
penieHus MPakTUYECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. J[elcTBus ¢ apudMEeTHYECKUMHU
' KOPHSIMHM HATYpAJIbHOW CTENEHU
15 CuHyC, KOCHMHYC M TAHI'€HC YHCIOBOIO aprymeHTa. ApKCHUHYC, ApKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBICTIPEOOpa30BaHUS
25 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUII. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (HOPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHHME  HEpPaBEHCTBA.
. MeroauHTepBanoB
24 Pemenue nensix u poOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppanoHabHBIX YPAaBHEHUN U HEPABEHCTB
2.6 PenieHneTpuroHoMeTpuYECKUXypaBHEHUM
27 [IpuMeHeHre ypaBHEHHI U HEPABEHCTB K PEILICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 3aj]a4

U3 pa3JIMIHbIX oOacreit HAayKU U pCaHBHOﬁ KHN3HHU




3 QyHKIMH U TpapUKH
31 OyHKIWA, CIIOCco0bI 3a/1aHus byHKIHH. I'pacdux GyHKIHH.
' B3anMHo0OpaTHBIEPYHKITH
3.9 OOnacte ompeneneHus M MHOXKECTBO 3HaueHuil ¢yHkumu. Hymm Qyrkmum.
' [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (yHKUOMS C HATypaJIbHBIM M UeENbIM Moka3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckass OKpY>KHOCTb, OTPEACTICHHE TPUTOHOMETPHUECKUX ()YHKITHIA
' YHCIIOBOTO apryMeHTa
4 HauvanamaremaTrndeckoroaHaimsa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEI0BATENFHOCTEH. MOHOTOHHBIE
' MOCIIEIOBATEIIHLHOCTH
ApudpmeTrnueckass W TEOMETpHUYECKash MPOTPEcCHU. bBecKkoHeYHO yObIBaromias
49 reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccur. DopMyna CIOXKHBIX TPOIEHTOB. McCmonp30BaHUE TPOTPECCHH IS
peleHus peabHbIX 33aa4 IPUKIIaJHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omepanud Haja MHOXKecTBamH. Jlumarpammer Diinepa — BeHna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOIO ammapara Jyuis OINUCaHWs pPealbHbIX
IIPOLIECCOB U ABJICHUM, PU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CiIeICTBHE, 10Ka3aTEIbCTBO
11KJIACC
Kon IIpoBepsieMbliidjIeMeHTCONEPKAHUSA
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nesnsie yncia. [IpusHaku AeIMMOCTH LENbIX Yncell
1.2 CreneHb ¢ palMoHaIbHBIM NOKa3aresneM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTuuynble U HaTypaJibHbIE JOTapH(PMbI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 [IpeoOpa3oBaHuEBBIpaKEHUH, COAEPKALMXIOTaApHPMBI
2.2 [IpeobpazoBaHue BhIpaKEHHI, COACPIKALINX CTENIEHH C PallMOHAIIbHBIM MIOKa3aTeleM
2.3 [TpuMepbITPUTOHOMETPUUECKUXHEPABEHCTB
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HOKaBaTeHBHBIeypaBHCHI/ISI 1 HCPABCHCTBA

2.5 JlorapugmuueckrueypaBHEHH 1 HEPABEHCTBA
26 Cucrtembl JUMHEWHBIX YypaBHEHUU. PelleHue MNpUKIATHBIX 3a7ad C I[OMOUIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
28 [IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a7a4
' U 3aJ1a4 U3 pa3IMyHbIX o01acTell HayKy U peabHOM KU3HU
3 OyHKIMHU U TpaduKu
Oynkuus. [lepuognueckue ¢ynkuuu. IlpoMexyTku MOHOTOHHOCTH (PYHKLHUU.
3.1 Makcumymbl ¥ MUHMMYMBI (yHKiuU. HauOosbliee W HauMeHblllee 3HAUYEHHE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas QyHKIINN, NX CBOWCTBA U TPAPHUKH
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHus] ypaBHEHUN U JTMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QyHKOMA  UIT  WCCIENOBAHHS  MPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT TPH PEIICHUHM 3a7ad W3 JAPYIrux y4eOHBIX
MPEIMETOB U PEATTbHOM KU3HU
4 HauvanamaremarndyeckoroaHainza
4.1 HenpepsiBabie pyHKIIIE. METOI MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NMIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoanble 3n1eMeHTapHbIX (yHKUMNA. DOpMynabl HaXOXIEHHUS MPOU3BOJHOM
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOM3BOJHOM K MCCIENOBAHUIO (QYHKIMI Ha MOHOTOHHOCTb M
4.4 KCTPEMYMBI. Haxoxneanenan0oipuiero u
HauMEeHbIIEro3HaueHUS(PYHKIIMMHAOTPE3KE
[IpuMeHeHre TpOU3BOIHOM JUI HAXOXKICHUS HAWIYYLIETO PELICHUs B MPUKIAJHBIX
4.5 3ajavax, Uil OINpPEAETCHUs CKOPOCTU Ipoliecca, 3aJaHHOro QopmMyinoid wuam
rpadpuKom
4.6 IlepBooOpa3nas. TabnuanepBooOpa3HbIX
47 WuTterpan, ero reoMmerpuyeckuii M gpusnueckuii cmpici. Beluncnenue nHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Koanposepsiemo
rorpedoBaHus

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrPaMMBI CPeHEro 061ero 00pa3oBaHus

Bragenne mMeTomamMu JOKa3aTeNbCTB, ATOPUTMAMH PEIICHHS 3a1ad9; YMEHUE
dbopMymMpoBaTh H OINEPHUPOBATH MOHSATUSMHU: OINpPEACICHHE, aKCHOMa,
Teopema, CIIEJCTBUE, CBOWCTBO, MpPU3HAK, I0KA3aTEeIbCTBO, PAaBHOCHIIBHBIC
(OopMyNUpOBKY; TNPUMEHATh HX; YyMeHHEe (opMynupoBaTh 0OpaTHOE U
IIPOTUBOIIOJIOXKHOE YTBEP)KJICHUE, NMPUBOAUTH NPUMEPbl U KOHTPIPUMEDSIL,
HUCITIOJIB30BaTh MECTO g MaTeMaTUYECKOU HHAYKIOWW; TPOBOAWUTE JOKA3aTCIIbHBIC
pPacCyKACHUA IpHU PCHICHUN 3ala4, OLCHUBATH JIOTHUYCCKYIO IPAaBUIIBHOCTH
pacCyXJICHUI; YMEHUE OnepupoBaThb MOHATUSMU: MHOECTBO,
IIOJAMHOXKXECCTBO, OII€pallik HaAd MHOXECTBaAMHU, YMCHHUC HUCIIOJIb30BaTh
TeOpeTHKO-MHO)I(eCTBeHHBIﬁ amnrmapar ajd OIMMCaHuA peajibHBIX ITPOLECCOB U
SBJIGHUHN U NIPU PEICHUHU 3a/1a4, B TOM YHUCIIE U3 JAPYIUX yU4eOHBIX MPEIMETOB;
YMEHHUE ONMEepUpOBaTh MOHATHAMU: Tpad, CBI3HBIA rpad, nepeBo, UK, Tpad
Ha TUIOCKOCTH; YMCHHE 3aJaBaThb W OINHCHIBaTh TIpadbl Pa3THIHBIMU

crioco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

VYmenune OIICpUpOBaTh IOHATHUAMHU: HATYPaAJIbHOC YHUCIIO, MEJI0C YHUCIIO,
CTCIICHb C LCJIBIM IIOKAa3aTcjieM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C
palliOHAJIbHBIM II0OKa3aT€JIEM, CTCIICHb C ,HCIZCTBHTGHBHBIM II0Ka3aTcCJICM,
norapn(bM qucia, CHHYC, KOCUHYC U TaHI'€CHC IIPOMU3BOJILHOI0 4ucCjia, OCTaTOK
0 MOAYJII0, paluOHAJIBHOC YHUCIIO, HPpPAMOHAJIBHOC YHCIO, MHOXKECTBA
HAaTypaJIbHBIX, NECJbIX, PallUOHAIbHbBIX, ﬂeﬁCTBHTeHLHLIX 4YuCceil; YMCHHUC
HCIIOJIb30BATh IIPU3HAKKW JCIUMOCTH, HaMMEHBIIHH O6H.IPII>1 JACIUTCIIb U
HaAanMCHBIICC O6I_I_ICC KpaTHOC, aJI'OPUTM EBxmnpaa IIpu pCeIICHUU 3aaav;
3HAKOMCTBO C pPA3JIMYHBIMU IMO3UIIUOHHBIMU CUCTEMAaMU CUHUCIICHUA, YMCHHC
BBIIIOJIHATh BBIYMCIICHHE 3HAYEHHH U npeo6pa3013aHH$[ BLIpa)KeHI/Iﬁ (¢/0)
CTCIICHAMHU U J'IOFapI/I(l)MaMI/I, npeo6pa30BaHH;1 )IpO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)I(eHHfI; YMEHUE ONCpUPOBATH IMOHATHAMHU: IIOCICHOBATCIBHOCTD,
apI/I(I)MeTI/I‘{eCKaSI mnporpeccusa, reoOMETPUUYCCKasa IIPOorpeccus, OCCKOHEYHO
y'6]':>IBaIOIJ_[a$I reoMeTpuucCKas IMporpeccus; YMCHUC 3aaaBaTb
nocjaeaAOBaTCIIbHOCTH, B TOM YHCIIC C TIOMOIINBKO PCKYPPCHTHBIX (pOpMYJ'I;

YMCHHC OICpUPOBATH TMOHATUAMU: KOMIIJICKCHOC YHCIIO, COHpH)KéHHLIC




KOMIUIEKCHBIE YHCJa, MOIYIb M apryMEHT KOMIUIEKCHOrO 4ucia, (Gopma
3allMCH  KOMIUIEKCHBIX 4YHceNl (TeoMeTpuyecKas, TPUIOHOMETpUYECKas U
anreOpandeckasl); yYMEThb TNPOU3BOJUTH apUPMETHUYCCKHE JEHCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIAaMH;  OPUBOAWTH  TNPHUMEPHl  HCIOJIB30BAHUSA
KOMIUIEKCHBIX UHCEJ; ONEpUpOBaTh MOHATHAMM: Martpuua 2xX2 u 3x3,

ONpCACIIMTCIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJI OIIPCACIIUTECIIA

YMeHne onepupoBaTh INOHATUSAMHU: PALMOHAIBHBIC, HPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JOorapupMuueckue, TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHME OIEPUPOBATh NMOHATHSAMU:
TOKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHUN M HEPABEHCTB, PAaBHOCWJIBHOCTb YPABHEHUI, HEPAaBEHCTB
U CHCTEM; YMEHHE pellaTh YpPaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MNPHUEMOB; pEIIATh YPaBHEHHWs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JUISl PELICHUS
MaTeMaTHYeCKUX 3aJad M 3a7ad U3 pa3InyHbIX oOnacTell HayKu U peaibHON

KHU3HHU

YMeHHne  omepupoBaTh  MOHATHSAMHU:  (QYHKIUS, YETHOCTH  (YHKIUH,
MEPUOJNIHOCTh  (PYHKIIMH, OTPAHWYCHHOCTh (YHKIHH, MOHOTOHHOCTh
dbyHKIIMHA, JKCTpeMyM (GYHKIHWH, HAuOOJbIIee W HaWUMEHbBIIEE 3HAYCHUS
GyHKIIMM Ha MPOMEXYTKE, HEMpepbiBHAsS (QYHKIHSA, aCUMITOTHI Tpaduka
GyHKIMU, TiepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPUYCCKUH W
(bu3nvecKuil CMBICI TIPOU3BOHOM, TIEpBOOOpa3Hasi, ONPEACIEHHBI HHTETPa,
YMEHUE HaXOIUTh AaCHUMOTOTHI Tpaduka QGYHKIUU; YMEHHE BBIYUCIATH
IPOM3BOJIHBIC CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMITO3UIMU (DYHKIIUH,
HAXOJIUTh YpaBHEHHE KacaTeIbHOW K rpaduKy (YHKIHHU; YMEHHE HAXOJUTh
IIPOM3BOJIHBIC AIEMEHTAPHBIX (PYHKIIHIT, YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
UL UccienoBaHus (DYHKIMH, HAXOJUTh HAWOOJIBIIME W HaWMEHbBIIUC
3HAYCHUs (QYHKIMA, CTPOUTh T'pa)MKd MHOTOWICHOB C HCIIOJIb30BaHUEM
ammapara MaTeMaTHYeCKOro aHallM3a; MPHMEHSATh IPOU3BOJHYIO IS
HAXO0K/ICHUSl HAWITYy4IIEeT0 PEIICHUs] B MPUKIAJHBIX, B TOM YHCIIe COI[HAIBHO-
SKOHOMHYECKUX U (U3MYECKHX 3aJauyax; HaXOOUTh IUIOHMAAU U OOBEMBI
¢buryp c TOMOIIBIO HWHTErpalia; MPUBOJAUTH MPUMEPHl MaTEMaTUYECKOTO

MOJIEIMPOBaHMS ¢ IOMOIIBIO AU hepeHInaTbHBIX YPaBHEHHH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (GYHKUIUH, oOpaTHas (QyHKUHA,
KoMno3unus GyHKUOUE, JuHeWHas (yHKuMsA, KBajpaTuyHass (QyHKIMS,

pauMoHanbHas  (QYHKIUS, CTeNeHHas (QYHKIUS, TPUTOHOMETPUUECKUE




¢bynkuuu, oOpaTHble TpPUTOHOMETpUYEeCKHe (YHKIMH, TOKa3aTeiabHas H
norapupmuueckas QyHKIUH; YMEHUE CTPOUTD I'papUKH U3y4eHHBIX (YHKIUH,
BBITIOJIHATE NTpeoOpa3oBanus rpagukoB (PyHKIMNA, UCTIONB30BATh TPAPHUKH IS
U3yYCHHUS TIPOIIECCOB M 3aBUCHMOCTEW, NpPU pPEIICHHH 3a/1a4 M3 APYrux
y4eOHBIX MPEIMETOB M 33/a4 U3 pealbHOW JKW3HH; BHIpaXath (opmynamu
3aBHCHMOCTH MEX]y BEIIMYMHAMH; HCIOJIB30BaTh CBOMCTBA M Trpaduku
GYHKIME I pelieHusl YpaBHCHH, HEPABCHCTB M 3aJa4 C NapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PELIECHUI ypaBHEHHI,

HEPaABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/Jaddl pa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, IOJU U YacTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh TOBapOB U yCIYT,
HaJOr¥, 3ajauyd u3 oO0JacTu yHpaBJICHHS JIMYHBIMU M CEMEMHBIMU
(uHaHCaAMM); COCTaBJIATH BBIPAKEHUS, YpPAaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBbl 110 YCJIOBHUIO 3aJayd, HCCJIEOBaTh IIOJyYEHHOE pELIeHUuEe U
OIICHUBAaTh  MPABJIONOJAOOHOCTh  PE3YIbTATOB;, YMEHHE  MOJEIUPOBAThH
peaibHblE CHUTyallUM Ha S3bIKE MAaTeMaTUKH; COCTaBJSATh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U HX CUCTEMBI IO YCIOBUIO 3aJa4M, HCCIIEIO0BATH
MOCTPOCHHbIE ~ MOJENM C  HCIOJb30BaHWMEM  ammapata  anreOpsl,

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh NOHATUAMHU: CpeqHee apudmeTrnyeckoe, MeIuaHa,
HauOoJblllee M HAaWMEHbIIEe 3HAYEHUS, pa3Max, IUCIEPCUs, CTaHIAPTHOE
OTKJIOHEHUE 4YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, WHTEPIPETUPOBATH
uH(bOpPMaIMIO, TPEICTABICHHYI0 B TabmuIax, Ha auarpammax, rpadukax,
OTpaXKarolIyl0 CBONCTBA pEaJbHBIX MPOIECCOB U SIBICHUMN; MPEICTaBIAThH
UH(GOPMALIMIO C MOMOUIBIO TAOIUI] U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKUE
JTAaHHBIE, B TOM YHCIIEe C TPUMEHEHHEM rpapuuecKiuX METOJ0B U 3JIEKTPOHHBIX
CpencTB; TpadUUYecKu HUCCIEeNOBaTh COBMECTHBIC HAOINIOJIEHUS C MOMOIIbIO

yarpamMM pacceuBaHus U TMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4aiHbII ONBIT U cilydaiiHoe coObITHE,
BEPOSATHOCTb CIIyJallHOrO COOBITUS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM TpaMUeCKUX METOJIOB; NMPUMEHATh (POPMYJIbI CIOKEHHS U
YMHOXXEHHUSI BEpOSATHOCTEH, (QOpMyny TMOJHOM BeposATHOCTH, (GopMyaTy
bepuynnu, xomOuHaTopHble (GaxkTbl U (OPMYIbI; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONEepPUPOBATh MOHATHIAMM: ClydaiiHas BETUYMHA,
pacrnpenesieHue BEpPOSITHOCTEH, MaTeMAaTHMYECKOE OYKHUJAHWE, IUCIEpCUS H

CTaHAApTHOC OTKIIOHCHUC CJ'Iy‘-I&fIHOfI BCJIIMYHHBI, (I)YHKLII/II/I pacnpeaciiCHus U




IJIOTHOCTH PAaBHOMEPHOIO, IOKA3aTeIbHOIO0 U HOPMAJIBHOIO PaclpeAciIeHUl;
YMEHHUE HCII0JIb30BAaTh CBOMCTBA W3YYEHHBIX PACHpPEACICHUN Ul pPELICHUs
3a1a4; 3HAKOMCTBO C TMOHATHUSAMHU: 3aKOH OOJBIIUX YHCEN, METOIbI
BbIOOPOYHBIX HCCIIEIOBAaHUM; yMEHHWE NPUBOJUTH HPUMEPHl IPOSBICHUS
3aKOHA OOJBIIMX YHCENT B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMCHHE
OIIEPUPOBATh MOHATUSAMH: COYETAHUE, IIEPECTAHOBKA, YHCJIO COYETAHMM,
YHCIIO TIepEeCTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE
GakTBl W pacCyKIeHHS [UId pEUIeHHs 3aj]ad; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; COCTaBJIATh BEPOSITHOCTHYIO MOJIEIIb u

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHme ONICPUPOBATH MMOHATHUAMU: TOYKA, IIpAMasd, IJIOCKOCTb, IPOCTPAaHCTBO,
OTpPE30K, JIy4, BEJIWYMHA Vyria, I[UIOCKUKA yroJl, JBYIrpaHHbIA YroJl,
TPEXTPAHHBIM  YroJl, CKPEUIMBAIOIIUECS TMpsSMbIe, MapPaUIEIbHOCTh H
NCPHNCHAUKYIIAPHOCTE MPSAMBIX U HHOCKOCTefI, yYrojia MExay HnpsAMbBIMHU, YI'OJI
MEXAY NPsIMOA M TUIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH 10 IUIOCKOCTH, PACCTOAHHUEC MCKIAY IPAMBIMU, PACCTOSAHHUEC MCKIY
IJIOCKOCTSIMU; YMEHUE HCIOJIb30BaTh MPU PEIICHUHU 3aJa4 U3yuyeHHbIE (DaKThI
U TeopeMbl IUJIaHUMETPUH; YMEHHE OILIEHHBATh pa3Mepbl OO0BEKTOB
OKPYXAIOIIEr0 MHpA; CTPOUTh MATEMAaTHUYECKHE MOJEIN C TMOMOIIBIO
FEOMETPUYECKUX TOHATHM UM BEIWYMH, pEIaTh CBSA3aHHBIE C HHUMH

MMPaKTUYCCKUC 3aJa4r
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YMeHue onepupoBaTh MNOHATUSAMHU: IUIOHIAAb (GUTYpBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajuiefienune1, npu3Ma, nupamuaa, (Gurypa U MNOBEPXHOCTh BpallleHUS,
WIMHIP, KOHYC, Iap, cdepa, miomans cdepbl, IMIIOHaAb MOBEPXHOCTH
NUPaMUJIBI, TPU3MBI, KOHYyca, HWIHHIApa, 00bEM Ky0a, MPSIMOYroJbHOTO
napasuieNienune1a, MUpaMubl, IPU3MbI, UIHHIPA, KOHYCa, 1apa, pa3BEpTKa
MOBEPXHOCTH, CEYEHHUS KOHyca W UMIUHApA, NapajuleIbHble OCH WU
OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh, Kacaromiasics cdepbl, LUIMHIApPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHEe MHOTOTpaHHHMKA, H300paXkaTh
MHOTOTPaHHHUKH, (DUTYpPHl M TIOBEPXHOCTH BpAIllEHUs, UX CEYECHUS, B TOM
YUCJI€ C MOMOUIBIO 3JIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHSATH CBOWCTBA
TeOMETPUUECKUX (UTYp, CaMOCTOATEIbHO (QOPMYITHPOBATH OINpPEACTCHHS
u3ydyaeMblX (UTyp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX M MpPHU3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH HIJIM ONpPOBEPraTh UX; YMEHHE

IpOBOAUTDH KJ'IE[CCI/I(I)I/IKE[L[I/IIO (I)I/Il“yp o pasIM4YHbIM IMPU3HAKAM, BbIIIOJHATH




HGOGXOI[I/IMBIC AOIOJIHUTCIIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaTh NOHATHIAMHU: ABIKECHHE B IPOCTPAHCTBE, MapalIeIbHbIH
MEPEeHOC, CHUMMETpPUSi Ha TIUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoA00uUs, TOJO0HBIE PUTYPHI; YMEHHE PACIIO3HABATH PABHBIC
U ToA0OHbIe (UTYpBI, B TOM 4YHCJIE B HPUPOJE, MCKYCCTBE, apXHTEKTYPE;
UCIIOJIb30BaTh TEOMETPUUYECKHE OTHOIICHUS TPH PEIICHUM 3a/1a4; HAXOJUTh
r€OMETPUYECKUE BEJIMYMHBI (JJIMHA, YroJ, IUIOIadb, 00BbEM) MpPU PELIEHUU
3aJad W3 JPYruX y4eOHBIX NPEIMETOB W W3 PEaJbHOW IKU3HH, YMECHHE
BBIUUCIIATh TEOMETPUYECKHE BEIWYHHBI (JUIMHA, YroJ, IUIONIaNb, OOBEM,
TUTOIIAh MTOBEPXHOCTH), MCIIOJIB3YsI M3ydeHHbIE (DOPMYJIBI U METOMBI, B TOM
qpcie: IUIONIaJh TOBEPXHOCTH MHUPAaMUBI, TPHU3MBIL, KOHYCa, IIIHHIPA,
momanak chepbl; 00bEM Kyda, TPSIMOYTOIBHOTO MapaljiesienuIea, MipamMuIbl,
MPU3MBI, IWIMHIPA, KOHYyca, [Iapa; YMEHHWE HaXOIWUTh OTHOIIEHHE OOBEMOB

M0I00HBIX UTYD
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YMeHue OonepupoBaTh IMOHATHSAMH: TIPSIMOYTrOJibHAs CHCTEMa KOOP/HMHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpA HA YHCIIO, PA3JIOKEHHE BEKTOPA 10 0a3uCy, CKaIsIpHOE
MPOU3BEJICHNE, BEKTOPHOE MPOM3BENICHHUE, YroJ MEXAy BEKTOpPaMH; YMEHHE
WCTIONb30BaTh BEKTOPHBIH M KOOPAWHATHBIA  METOXN ISl peIIeHUs

reOMETPUUECKUX 33/1a4 U 33a4 APYruX yueOHBIX MPEIMETOB
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YMeHne BbIOMpaTh MOIXOANIUNA METOM JJIA PEIICHHS 3a7add;, IMOHUMAaHHE
3HQYMMOCTH MATEMATHKH B M3YUYCHUHM TMPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHUH; YMEHHE paclo3HaBaTh TPOSBICHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHE IPUBOJIUTH MPUMEPhl MaTeMaTHYECKHX

OTKPBITUI POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblil 3JIeMEHT COAEPKAHUS
1 Yucna v BIUKCICHUS
11 Harypaneubie u nensie uyncna. [Ipu3Haky qeMMOoCTH HEIbIX YUCE
15 Panmonaneapie  ywcna. OOBIKHOBEHHBIE W JCCSITHYHBIC JpOOM, IPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHUE JPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOHM creneHu. JlectBus ¢ apupMeTHYECKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp c nensiM nokazatesneM. CTeneHb ¢ pallMOHANbHBIM INoKa3zareneMm. CBoiicTBa
' CTCTICHH
15 CuHyC, KOCHHYC H TaHT€HC YHCIOBOIO apryMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHTECHC YHCJIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTnaHbIe U HATYpaIbHBIC JOTapr (MBI
JlefictBuTenbHBIC Yncia. ApudMeTHIeCKHe Oreparuu ¢ JeHCTBUTEILHBIMU YHUCIAMU.
1.7 [TpuOmmkEHHBIE BBIYUCICHUS, TIPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKAa pe3yabTaTa
BBIUMCIIEHUI
1.8 [IpeoOpazoBaHue BhIpAKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHS
2.4 [TokazarenbHbIe U TOrapupMUIecKie ypaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHbple HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, crnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. Bsanmbo oOpaTHbIe

31 ¢bynkuuu. Yérneie u HeuétHele pyHkuuu. Ilepuoauueckue (yHkumun
OOGnacte ompeneneHuss W MHOXKeCTBO 3HaueHWi ¢(ynkumu. Hymn ¢dysxomm.
3.9 [TpomexxyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKITUH. MaKCUMYMBI
' u MUHHUMYMBl (QyHKnun. HaumOonblniee W HauMeHbllee 3HaYeHHE (QYHKIUH Ha
MIPOMEKYTKE
33 Crenennasi GyHKIUSI C HATYPAIBHBIM M LEJNBIM Moka3ateneM. EE cBolicTBa u rpaduk.
. CpoiicTBa U rpaduK KOpHsI N-0i CTENEeHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMNTOTH rpa@ukoB QyHKIUN. CBONCTBA (QYHKINNA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs MOCIEN0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOILIEHTOB
4 Havana maremaruueckoro ananusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
43 [IpuMeHeHre MNPOW3BOJHOW K HCCIEAOBaHWIO (YHKIMA HAa MOHOTOHHOCTH U
' sKcTpeMyMbl. Haxox1eHHneHan0o0IbIIero 1 HaMMEeHbIIEr03HaYeHUA(PYHKIIMMHAOTPE3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 OUryppIHAILIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTUBPALLIEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




1.

1.

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIbBI JJIAA YYHEHUKA

Komsarun FO.M., Tkauésa M.B., ®&nopoBa H.E.Anrebpa u Hauasa mMaTeMaTHYeCKOTO
ananu3a. 10 kiacc. Yueonuk. @I'OC.: uznatensctBo [IpocBemenune, 2019 r.
Komsarun HO.M.,Tkauésa M.B., ®énopoa H.E.Anre6pa u Hauama maTeMaTHYECKOTO

ananu3a. 11 kmace. Yueonuk. @I'OC.: uznatensctBo [IpocBemenue, 2019 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

[Ma6yana M. W.,Tkauésa M. B., ®EmopoBa H. E. u np. Anrebpa u Haudana
MaTemMaTH4eckoro aHammza. Jlumakrtuyeckue Marepuansl.lOxiacc. YriyOnéHHBIR U
0a30BBIi YPOBEHB

Tkauésa M. B., ®énopoBa H. E. Anre6pa u Hauana MaTreMaTH4eCKOrO aHaJIN3a.
Temaruueckue Tectsl. 10 knacc. bazoBelii 1 yriyOi€HHBIN ypoOBHU

®énoposa H. E., Tkauésa M. B. Anre6pa u Hauaja MaTeMaTUYECKOro aHaju3a.
Meroaunueckue pekomenganuu. 10 kmace

[Ma6yama M. HW.,Tkauéea M. B..®Emopoa H. E. um ap. Anrebpa u Havama
MareMmarndeckoro aHanm3a. [lumaktudyeckue Marepuanbl.ll xmacc. YriyOnéHHbIR U
0a30BbIl YPOBEHB

TkauéBa M. B. AnreOpa u Hauajga MaTeMaTHYECKOTO aHanu3a. TemaTudyeckue TecThl. 11
kiacc. bazoBeiii u yrinyonéunsiii ypoBau * @€nopoa H. E., Tkauésa M. B. Anrebpa u

Havdajla MaTCMaTHYCCKOI'O aHaJIn3a. MGTOI[I/ILIGCKI/IG PEKOMCH AU, 11 xmmacc

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
1. YMK «Kusas marematuka» 2. YMK «Kupuin u Medoauii»

HUHTEPHET UnTepHeT-pecypcehl:

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccuiickuii 061eo0pa3oBaTesbHbIA TOPTAN).

3. www.pedsovet.org (Bcepoccuiickuit IHTepHeT-1ieIcCOBET)

4. www.fipi.ru (caiit ®enepanbHOr0 HHCTUTYTA TIEIarOTUYECKUX U3MEPEHHI).

5. www.math.ru (MHTEepHET-TIO/IepKKA yIUTENed MaTeMAaTHKN).

6. www.mccme.ru (cadT MOCKOBCKOTO IIEHTpa HENPEPhIBHOTO MAaTeMaTHYECKOTO
oOpa3oBaHus).

7. WWW.it-n.ru (ceTh TBOPYECKUX YUHUTEICH )



8. www.som.fsi0.ru (ceTeBoe 00bETMHEHNE METOIUCTOB)
9. http:// mat.1september.ru (caliT razetsl «MaTemMaTHKa)
10. http:// festival.lseptember.ru (decTuBanp mnegarorudeckux uae «OTKPBITBIA YPOK»
(«ITepBoe ceHTAOPSY)).
11. www.eidos.ru/ gournal/content.htm (MaTepHET - s)KypHAT «DUTOCH).
12. www.exponenta.ru (06pa3oBaTeIbHbI MaTEMAaTUYECKUN CaNT).
13. kvant.mccme.ru (35eKkTpoHHast Bepcus xKypHana «KBaHTy.
14. www.math.ru/lib (3nekTpoHHast MaTemMaTH4eckasi OMOINOTEKA).
15. http:/school.collection.informika.ru (exunas kosuieknus HU(GPOBBIX 00pa30BATEIBHBIX
pecypcoB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kimacchr).
17. http://teacher.fio.ru (megarorudeckast Mmactepckas, ypoku B MIHTepHeTe u apyroe).
18. www.uic.ssu.Samara.ru (myTeBoauTe b «B Mupe HayKuy» IUIs IIKOJIBHUKOB).
19. http://mega.km.ru (Merasuuuxnoneaust Kupunna u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiTel « JHIIUKIIOTICTUI)



