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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OecCTIeUMBAECT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHUYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, 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 OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, 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 OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
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

Paunonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIEHTHI,
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  nokasareneMmM. CranpaptHas  Qopma  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 YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 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.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

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 MmaTteMaTH4€CKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccud. PopMysia CHOXKHBIX MPOLEHTOB. VCIonbp30BaHWE MPOTPECCUU IS
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, TIPU PEIICHUH 3a1a4 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.

Iloka3arenbHbIE 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  PEILICHUIO
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
3aBUCUMOCTEH, KOTOpbIE BO3ZHHUKAIOT NPH PEIIEHUU 3aJad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
IIPOU3BOIHOM.

[IpousBoaHble  37MeMEHTapHbIX  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 NPOU3BOAHOM [JI1 HAXOXKJACHUS HAWIY4dlEero pEeuIeHus B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herorona—JleliOuua.

IINTAHUPYEMBIE PE3YJIBTATHBI

OcBoenue ydeOHoro mnpenmera «Marematuka» AOHKHO OOeCIeYynBaTh
JOCTHYKEHUE HA YPOBHE CPEHETO 00111ero 00pa30BaHus CIEAYIONINX JTNYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOrPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuKa» XapaKTepHU3yIOTCS:

I'paxxnaHckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UITUU 00YJAIONIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIeCTBa, TPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl W TMpP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U HA3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:



c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakAaHCKOWU UJICHTUYHOCTH, YBAKECHUS K
MPOLLIOMY Y HAaCTOSILLIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTIDKCHHH B JPYTrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSA

OCO3HAHUEM IyXOBHBIX LIEHHOCTEN POCCHUICKOIO Hapoza;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYAYIIEro.

DCTEeTHYECKOE BOCIIMTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELIECHUN, pacCcyXIeCHUN;
BOCIIPUHMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSATh MAaTeMAaTHYECKUE 3HAHUS B
MHTEpECcax 370pOBOT0 U 0e30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUSI
K CBOEMY 3JIOPOBBIO (3I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHUA U

OT/IbIXA, peryisipHast busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIEHCTBOBAHNUA, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEILHOM
JEeSITETHHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JCSITENIBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ TMPUWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TPOTSHKECHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMaTHIE€CKOU HAMPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COIMAIIEHO-PKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COLUATBLHOU
Cpenmbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa OSKOJOTHYECKUX MpoOieMm;
OpHEHTaIMel Ha TPUMEHEHHE MAaTeMAaTHYeCKWX 3HAHWWA JUIs pelIeHus 3aaad B
0o0JacTH OKpY)KaromieW cpeapl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOXHBIX MTOCTIEICTBUU I OKPYKAIOLIEN CPEIBI.

[lenHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAayKH W  OONIECTBEHHOW TMPAKTUKH, TOHHUMAaHHEM



MaTeMaTUYeCcKOll HayKh Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TAloOB €&
pa3BUTHS M 3HAYMMOCTH JUJISl DPA3BUTUS LMBWIM3ALMU; OBJIAJCHHUEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTHYECKOM KyJNbTYpOil KakK CpEeACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIATh INPOEKTHYIO U HCCIENOBATEIbCKYIO IEATEIBHOCTD
WHIMBHIYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO MpeaMeTra
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
OelicmeuUsIMUY, YHUBEPCANbHBIMU Pe2YNAMUBHBIMU OeUCBUIMU.

1)  Vuuseepcanvnvie  nosmasamenvhvle  Oelicméus, — 0OecnevUBaOm
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 obyyaowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKPYJcanwe20  Mupa;  npumMeHenue  J102U4eCcKux,

UCCe008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

bazoBbie nornueckue qeHCTBUS:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKN MAaTEMAaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (HOPMYITUPOBATH
ONpENEeNICHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBI  MpPHU3HAK
KJaccuUKaIi, OCHOBaHUS i OOOOIIEHHUS W CpaBHEHHS, KPHUTEpUU
IPOBOJIMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYIUPOBATH M  MPeoOpa30OBbIBATh  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIIBIATH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeurss B (haKTaxX, [aHHBIX, HAOJNIOACHHUSIX U YTBEPKICHUSIX;
npejyiaraTb  KpUTE€pUU  JJISL  BBIABICHUS ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEUHIL;

e JleNIaTh BBIBOABI C KCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e TPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBa MaTeMaTH4eCKUX
yTBEPKACHUHN (MpsMbIE U OT MPOTUBHOI0), BHICTPANBATh apTryMEHTAIINIO,
NPUBOJUTh TPHUMEPHl W KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKJICHHSI Y BBIBOJBI;

e BBIOMpATH CMOCOO pemnieHus ydeOHOW 3ajaunm (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHUs, BbIOUpPaTh HauOoJee NOAXOASUNIUNH C YUYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccnenoBaTenbCKUE IEUCTBUS:



MCII0JIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA,
(GopMynHpoBaTh BOMNPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSTENIbHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCIICJOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
0o0BEKTa, SIBICHMS, NPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SBJICHUSIMHU, POIIECCaAMU;

CaMOCTOATENIbHO (POPMYIIHPOBATH 000OIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIECJOBAHUSA, OLEHUBATh JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIJIBUTaTh
IPENOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Paborta ¢ nndopmanumeii:

2)

BBISIBIIATE JAeDUIIMTE MHGOPMAIIUK, JAaHHBIX, HEOOXOJMMBIX JJI OTBETa
Ha BOIIPOC U JIJIS PEIICHUs 3a]1auu;
BLIOMpaTh  MHGOPMAIUI0 M3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHNUS,
CTPYKTYpHUpPOBaTh MH(OpMAIUIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUuECKU;
OLICHUBATh HaAEKHOCTh uHbopmaIuu o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CPOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 00YUAIOUUXCHL.
OO0uieHue:

BOCIIpUHMMATh U  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSMH U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHHs 3a1aul, KOMMEHTUPOBATh MOJYyUYECHHBIN pE3yJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIeMBI, peraeMoi 3aja4n, BRICKA3bIBATh MJICH, HAIICIICHHBIE HA TMTOUCK
pEUIEHUs; COMOCTABJISITh CBOU CYXKIEHHUS C CYXKICHHSIMU JPYTrux
YYaCTHUKOB JAHaliora, OOHapy»MBaTh pa3jinuue U CXOJCTBO IMO3UIUN; B
KOppeKTHOU hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
OpEeACTaBIsATh  Pe3yibTaThl  pEUIeHUs  3aJaud,  HAKCIEPUMEHTA,
UCCIEJOBAaHUsA,  IPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YUETOM 3aJ]]a4 IPE3EHTALMU U OCOOCHHOCTEN ayJUTOPHH.

CoTpyaHUYECTBO:



e IMOHMMATh W  HCHOJNb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUIYAIbHON pabOThl PU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATD LIEJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOU
paboThl, pacrpeAenaTh BUAbI padboT, JOroBapUBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

e yYacTBOBATh B IPyNNHOBBIX (hopMax paboThI (0OCYKaeHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» U HHBIE); BBIIOJHATH CBOK YacTb palbOThl U
KOOpJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH YJI€HaAaMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvnvie  pecynamuenuvle Oeticmaus, obecneyugarom
Gopmuposarue cmMviCi08bIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTAaBIIATh IUIAH, AJITOPUTM PEILECHHUS 3aJa4ui, BEIOUpATh CrIOocOo0 pEelIeHus C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAIIIH.

CaMOKOHTpOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pedIeKCHMM KaK OCO3HAHMS
COBEpIIAEMBIX JCHCTBUI M MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BIAJeTh CIOCOOAMU  CaMOIIPOBEPKH, CaMOKOHTPOJIsS Ipolecca U
pe3yabpTaTa pelieHus MaTeMaTHUeCcKoH 3a1auH;

e INPEIBUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHb IpU pPELIEHUU
3aaud, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAWJJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHBAaTh COOTBETCTBUE pe3ylbTaTa LEId U YCIOBUSM, OOBACHATH
OPUYUHBI JOCTH)KEHUS WIM HEJOCTIKEHUS PE3ylbTaTOB JAEATEIbHOCTH,
HaXOJIUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anredpa ¥ Hayajga MaTeMaTHUECKOTO aHau3a»
Ha YpOBHE CpeaHEro oO0Iero oopa3oBaHUs JOJDKHO 00ECTIeUMBATH JOCTHIKECHUE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITIACC

Yucsa 1 BIYUCICHUSA
OnepupoBaTh MOHSATUSMH: pAlMOHAIBHOE M JEHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAsI U IeCATUYHAsL IpOOb, MPOLEHTHI.



BemmonaATh  apudMeTHUYECKHE ~— ONepalid ¢ paluoOHAIBHBIMA U
JEHCTBUTEILHBIMY YHCIIAMHU.

BoimostHATh IpHOIMKEHHBIC BBIYMCIICHUS, UCIIONB3YS MpaBUjia OKPYTJICHHUS,
JeNaTh MPUKUIKY U OIICHKY pe3yIbTaTa BRIYUCICHUH.

OmnepupoBaTh TOHATUSMHU: CTETICHb C IIENBIM IIOKa3aTeleM; CTaHAapTHAs
dopma 3ammcu OEHCTBUTENBHOTO YHMCIA, KOPEHb HATypaJbHOW CTEICHH,
MCITOJIB30BaTh MOAXOISIIYI0 (OPMY 3aITUCH JIEHCTBUTEIBHBIX YUCET JUTSI PEIICHUS
MPAKTUYCCKUX 3a71a4 U MPECTABICHUS JTaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC TTPOU3BOJIBHOTO YTJIA;
MCTIOJIh30BaTh 3aMUCh MPOU3BOJIIBHOTO yria Yepe3 0OpaTHBIE TPUTOHOMETPUUECKUE
byHKIUN.

YpaBHeHUsS ¥ HEPABEHCTBA

OmnepupoBaTh MOHSATUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIENOE,
palroHaNIbHOE, HPPANMOHAIILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHIECKOE
ypaBHCHHE;

BeImosiHATE TIpeoOpa3oBaHus TPUTOHOMETPUUYSCKHX BBIPAKECHUH M PEIIaTh
TPUTOHOMETPUYCCKHUE YPABHCHUS.

BbImosiHATE TpeoOpa3oBaHus IEIbIX, PAMOHAIBHBIX W HPPAIlMOHAIBHBIX
BBIpOKEHUA W  pelmaTh OCHOBHBIE  THUMBl  IENBIX, palUOHAIBHBIX |
UppalMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA /IS PEUICHUSI MAaTEMaTHUECKUX 3aau
M 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEeaIbHOM JKU3HU.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTABIIATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arapara anreopsbl.

DOyHKUNH U TPaPUKH

OnepupoBaTh MOHATHUAMHU: (YHKIUSA, CIIOCOOBI 3aMaHusl (HYHKIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHWU (yHKmuu, rpaduk (QyHKIUH, B3aHUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh TOHATUSMU: YETHOCT M HEUYETHOCTh (DYHKIHH, HYIH
(bYHKITUH, TTPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUMA 715 pEICHUsT YPaBHEHHIA.

Crtpouth u unTaTh rpadyKu TUHEHHON (DYHKIMHN, KBAAPATUIHON (DYHKIIUH,
CTETICHHOW (DYHKITUH C TIEJIBIM TTOKa3aTeJIEM.

Ucnonp3oBaTe rpaduku (QYHKIUN JUIsI  UCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a]1ad U3 APYTUX y4eOHBIX MPEIMETOB U PeabHOU
KU3HU; BRIpAXaTh (OPMYIIaMH 3aBUCHUMOCTH MEXTY BETUIHMHAMH.



Hayajga MareMaTH4ecKkoro aHajm3a

OnepupoBaTh TMOHATHSMU: TOCIEIOBATEIBHOCTh, apudmeTrnyeckas u
F€OMETPUYECKAS POTPECCUU.

OnepupoBaTh TMOHATHUSIMHU: OECKOHEUHO YyOBIBaIOllass TeOMETpUuecKas
nporpeccusi, CcyMma O€CKOHEUHO yObIBaIOIIEH TeOMETPUIECKON TPOTPECCHUHU.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOKWCTBA IMOCIEAOBATENBHOCTEU U IIPOTPECCUMN IS PELLICHUSA
pEANBHBIX 3a71a4 PUKIIATHOIO XapaKTepa.

MHo:KecTBa M JJOTHKA

OnepupoBaTh NOHATUIMU: MHOKECTBO, OTNIEPALIUM HAJL MHOKECTBAMM.

Hcnonp30oBaTh  TEOPETHUKO-MHOKECTBEHHBIM  anmapar Jjsl  ONUCAHUSA
peanbHBIX MPOLIECCOB M SIBJICHHWM, TPU pPEIICHUU 3ada4 U3 JPYrux y4eOHBIX
IIPEIMETOB.

OnepupoBaTh MMOHSATUSIMU: OIpEICIIEHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucia v BHIYMCICHUA

OnepupoBaTh MOHATHUSMH: HATypaJbHOE, II€J0€ YHCIO; HCMOJIb30BaTh
OPU3HAKU JETUMOCTH LIEJIBIX YHCEJI, Pa3JIOKEHHE YKCIIa Ha MPOCThIE MHOKHUTEIH
IUISl pEeIIeHUs 3a/1ay.

OrnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOorapud™ UuCla, ACCITHUYHBIE U HATypajlbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsT, CBOWCTBA CTEMEHHW IS MPeoOpa3OBaHMS  BBIPAKCHUH;
ONEpHUPOBATh MOHATUSMH: MOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUS  BBIPAXKEHUW, COAEPXAIIMX JOTapU(MBI,
OTIEpUPOBATH MOHIATUSAMU: JOorapuMUYECKOE YpaBHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TOTapU(MUYECKUX YPAaBHECHUIN 1 HEPABEHCTB.

Haxonuts pemenns npocTeMnX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh NOHSATUAMH: CHUCTEMa JIMHEHMHBIX YpPaBHEHHU U €€ pEIICHHUE;
WCIMOJI30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemennss npoCcTENIINX CUCTEM M COBOKYITHOCTEM pPallMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopgenupoBath peajbHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBISATh
BBIDQKCHUS, YPABHEHHUs, HEPABEHCTBA W CHUCTEMbI II0 YCJIOBHIO 3aJayH,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIU C UCTOJIB30BaHUEM anmnapara aireOpsl.



DyHKUNM U TPaPUuKu

OnepupoBaTh MOHATUSAMHU: MepuoaAnuYecKas  (YHKUHS, [POMEXYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKM OJKCTpeMyMa (yHKIUM, HaubOojblliee U
HaMMEHbLIEE 3HAYeHUs (PYHKUUMUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
Uccie10BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUSAMHU: TpapUKH MOKA3aTEIbHOM, JIOrapupMHUUECKOd U
TPUTOHOMETPUYECKUX (DYHKIMI; M300pakaTh UX HA KOOPAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIs PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IUIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHUI
U UCTIOJIb30BATh UX ISl pEUICHUS! CUCTEMBI TUHEHHBIX YpaBHEHUIA.

Ucnonb3oBaTh rpagukd (QYHKIOUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIUIUIHH.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATUAMH: HENPEpbIBHAS (QYHKUHUSA; TPOU3BOJIHAS (YHKIINU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NUYECKU CMBICT IPOU3BOIHOM JUIsl PEIICHUS
3a/1ad4.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATD MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKIIMIA.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
1 3KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEA0BAHUS K TOCTPOEHUIO I'pa)UKOB.

Hcnonb30BaTh MPOU3BOAHYIO Ul HAXO0XKICHHS HAWIyYIIEro PpEIICHUs B
IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-D)KOHOMUYECKHUX, 3a1a9ax.

OnepupoBaTh MOHATHAMH: TiepBOoOOpa3Has M  MHTErpan; IOHUMATh
TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxoauths nepBooOGpasHble 37€MEHTApHBIX (YHKIHM; BBIUUCIATH HMHTErpall
o ¢popmyine Herorona—Jleitouuna.

PemaTe nmpuknagHsle 3aa4yd, B TOM YHUCJE COLMAIBHO-3KOHOMHYECKOIO U
(¢u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
DJIEeKTPOHHbIE
(undposbie)
No HanMeHOBaHHe Pa3eoB H TeM KonnuectBo 4yacos o0pa3oBaTe/bHbIe
n/m | NporpamMmsl pecypchl
Bcero | Konrpoabubie
padoThbI
MHOk€eCcTBa pallHOHAJIBHBIX U
1 EACTBUTENILHBIX uncell. ParmoHansHbIE 20 1
YpaBHEHHUS W HEPABCHCTBA
5 Oynkunu u rpaguku. CreneHs ¢ 1eabM 15 1
roKasarejaemM
Apudmernueckuit KOpeHb N—oi
3 crenenu. MppanmoHanbHble ypaBHEHUS 20 1
Y HEPABCHCTBA
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHomeTpudeckre 23 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 15 1
5 [ToBTOpEeHue, 0600IICHNE, 9 1
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6
[TPOTPAMME
11 kaacc
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne | HaummeHoBaHme
(ungposbie)
n/ | pasiesoB H TeM Becer | Konrpoabnsl | IlpakTudeckn
oOpa3oBaTeJibH
I NporpamMMsbl 0 e padoThl e padoThl BIe PeCypehl
O06o0011IEHNE U
1 cUCTeMaTH3aIHs 10 1
MIPOrPaMMHOTO
Marepuana
5 Tpuronomerpuyeck 11 1
ue QyHKIUH
IIpousBoHas u ee
3 rE€OMETPUYECKUI 12 1
CMBICT




IIpumeneHue
4 MPOU3BOJHOM 15 1

GbyHKITII

5 Hurerpan 13 1

6 KomOunaropuka 9 1

DNEeMEHTBI TEOPUU
7 BEpPOSTHOCTEH. 11 1
Craructuka

Hrorosoe

000011IeHNE U
8 CHCTEMATH3AIIH 21 1
H3YYEHHOTO

Marepuana

OBIIEE KOJIMYECTBO
YACOB I1O0 102 8
[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIUVISA YYEHUKA
* MaremaTuka. Anrebpa 1 Hayajia MaTeMaTUYeCKOro aHanusa, 10 knacc/

Amumos 1. A., Konsrun FO.A., Tkauésa M.B.;; AkiinonepHoe o0I11ecTBoO
«M3parenscTBO «IIpocBemenue

* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYeCcKOro aHaimsa, 11 kmacc/
Amumos 1. A., Konsarun FO.A., Tkauésa M.B.;; AkiinonepHoe o011ecTBo
«M3parenscTBO «IIpocBemenre

* MaTtemaruka: anredpa U HadaJla MaTeMaTHISCKOT0 aHAIM3a, TCOMETPHS.
Anrebpa 1 Hauaja MmaTeMatudeckoro ananuza, 10-11 kmaccsl/ Anumos 111.A.,

Konsarun F0.M., TkaueBa M.B. u apyrue, AKIioHepHOE OOIIECTBO
«M3parenscTBO «lIpocBenienre

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA

* Maremartuka. AnreOpa u Hayajga MaTreMaTH4eckoro anaiusa, 10 kmacc/
Anumos I A., Konsrun FO.A., Tkauésa M.B.;; AKiimoHepHOE 00I11€CTBO




«M3parenscTBO «IIpocBenienue»

* Maremaruka. Anrebpa u Hayajla MaTeMaTUYecKoro aHanusa, 11 kmacc/
Amumos I A., Konsrun FO.A., TkauéBa M.B.;; AkuinonepHoe o0I11ecTBO
«M3parenscTBO «IIpocBenienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. www. edu - "Poccuiickoe odpaszoBanue" denepalibHbIi MOPTAUL.

2. www.school.edu - "Poccutickuii 001eo0pa3oBaTebHbIN mopTan'.

3. www.school-collection.edu.ru/ Eaunas xomnekuus mudpoBbIx
00pa3oBaTebHBIX PECYPCOB

4. www.mathvaz.ru - docbe IKOIBHOTO YYHUTENSI MATEMATHKH
JlokyMeHTanusi, paboune MaTepuabl IJIs YIUTeNss MaTeMaTUKH
5. www.it-n.ru"CeTb TBOpUECKUX yuuTeNICH"

6. www.festival.1september.ru ®ectuBais nmegarornuyecKux uaci


http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
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