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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM M3
HamOoJiee 3HAYMMBIX B IIpOorpaMMe CTapIie IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECINEeYMBAECT HWHCTPYMCHTAIBHYIO 0a3y JUIsl HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYCCKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJallluecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIeHUEe. B xome n3yuenus
anreOppl M Hadajdl MaTeMaTHYECKOTO aHaliu3a B CTapIIeld IIKOJIE YydYalluecs
MOJIYYalOT HOBBIM OMNBIT PENICHUS MPUKIATHBIX 3a7a4d, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTE B TMpUPONE, HAyKe W B MCKYCCTBE, C BBLIAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaet 3HaYMTENBHBIM BOCTHUTATEIHHBIM ITOTEHIIHAIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbI MaTepuall, ClocOOCTBYIOMIMKM (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyromieit CaMOCTOSATEIBHOCTH, AKKYpaTHOCTH, MPOAOJIKUTEIBHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe MeTonuku o0OydeHHs anreOpe W HayajaM MaTeMaTH4eCKOTO
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOTI0 aHaJIN3ay BKJIIOYAET
CIEYIOLINE COAECPKATECIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUS,
«Dynkuun  u - rpadpuku», «YpaBHEHUMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiau3a», «MHoOXkecTBa U JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOJANYECKUE JIMHUU H3Yy4aloTCs HAa MOPOTSIKEHUM ABYX JET
oOy4eHus B CTapIleil IIKOoJie, €CTECTBEHHO JOMOJIHSS JPYT Apyra M MOCTEICHHO
HACHIIIAsICh HOBBIMM Te€MaMHU W  paszfaenamu. JlaHHbId Kypc  ABIsE€TCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTeMaTHYECKUX JUCIUIUIUH: anredpa, TPUTOHOMETPHUS, MaTEMAaTUUECKU aHalu3,
Teopusi MHOXKeCTB M Ap. [lo mMepe Toro kak ywaruecs OBJIaJeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aIapaToM, Y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHME CTPOUTh MATEMaTUYECKYIO MOJEIb pealibHOMN
CUTyallud, TPUMEHATh 3HAHUS, TOJy4YCHHBIE B Kypce «Anrebpa W Hayana
MaTEeMaTHYECKOTO aHaIN3ay, JJIs PEIICHHUS CaMOCTOATENIbHO ChHOPMYIUPOBAHHOM
MaTEMATUYECKOU 3a/1a4uM, a 3aTEM HHTEPIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT.

ConepxarenbHo-MeTOAUYECKas JUHUSA «HHClIa W BBIYUCICHUS 3aBeplIaeT
dbopMupoBaHUE HABBIKOB UCTOJB30BAaHUS JCHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmiei mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBHIYUCIUTEIBLHBIX HABBIKOB, BKIIOUAIOIMIMX B ceOs
UCIIOJIb30BAaHUE PA3JIMYHBIX (OPM 3amuCcH JCHUCTBUTENBHOTO 4YHCIIA, YMEHHE
pPAllMOHAIBHO BBINOJHATh JACUCTBUS C HUMH, J€JIaTh NPUKUIKY, OLCHHBATH
pesynbrar. OOywaromuecs TONYyYalOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJTHCHUS JICHCTBUM C 4YHCIIaMM, 3alMCaHHBIMH B CTaHAApTHOW ¢opme,
HCMOJIb30BAHUS MATEMATHYECKUX KOHCTAHT, OLICHUBAHUS YMCJIOBBIX BBIPAKEHHUM.

JIuanus «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTaplieil IIKOJe, TMOCKOJIbKY B KaXIOM pas3feie MporpaMMbl
MIPETYCMOTPEHO pEIIEHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaJeBalOT
Pa3IMYHBIMUA METOJaMH PELICHUS LENbIX, PAUHOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(OMHUUYECKHX ©  TPUTOHOMETPUUYECKUX  ypaBHEHHH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS NP UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBIO MPOU3BOHOMN, PEIICHUH TPUKIAJHBIX 3a7ad W 3a/Ja4 Ha
HaxoXXJI€HUEe HauOOJbIIMX ¢ HAUMEHbIIUX 3HaueHu ¢GyHkuuu. JlanHas
cojepkarelibHasi JIMHUSA BKIIOYaeT B ce0s Takke (QOpMHpOBaHHE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJbIX, PALHOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXE BBIPAKCHU,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUIo aiaredpanveckoro
Marepuajia TPOUCXOJUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4daluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npearaet d(PQGEeKTUBHbIE HMHCTPYMEHTHI JJI PEIICHUS] MPAKTUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aja4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOMHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckas juHus «DyHKMM u rpaduKu» TECHO
nepervieTaeTcsl ¢ APYrUMU JJUHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
NOCJIEIOBATEIBHOCTD U3YUYCHUS Marepuarna. N3yuenue CTETIEHHOM,
MOKa3aTeIbHOM, JIorapuMHUIECKON U TPUTOHOMETPUUECKUX (PYHKIINHI, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUEe (DYHKIMMA ISl pEIIeHHs 3a7ad U3 JIPYyTrux y4eOHbIX
IPEAMETOB U PEATHbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM aHaJIU30M,
TaK M C PCIICHHEM ypaBHEHUW W HEpaBEHCTB. lIpu 3TOM OO0sIbIIIOE BHUMAHHE
yaensercss (OpMUPOBAHUIO YMEHHs BBIpaKaTh (PopMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, MCCIIECNOBATh TOJyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYarONIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHWS, BBIYHUCIATH IUIOMAAd (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas cojepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOCHUSI MAaTEMATHYECKHX MOJENIE pealbHbIX CHUTyalui,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3a]ayaX. 3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW PACIIO3HABATH IMPOSIBICHHS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM
MOCBAIIEHA  AJEMEHTaM TEOPUM  MHOXKECTB. T€0pPEeTUKO-MHOKECTBEHHBIC
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN SA3bIK, O0BEAUHSIIONINI BCE pa3esibl MATEMATUKHU U €€
NIPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKUE NUCLUIUIMHBL B €IUHOE
nenoe. IloaToMy BakHO naTh BO3MOXKHOCTH ILIKOJIBHUKY IOHMMAaTbh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOW MAaTeMaTUKM M UCIIOJIb30BaThb €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIHUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJICNIEH peabHbIX CUTYaIlUi, UCCIIEI0BAaHNUS
TUX MOJEJIe C MOMOIIbIO ammapara ajreOpbl U MAaTeMaTHYECKOro aHaiu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yiabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepUal Kypca IUPOKO UCIIOIb3YETCs
JUI peLlIeHUs NMPUKIAAHbIX 3aaa4d. [Ipu pemeHun peanpHbIX NMPAKTUYECKUX 3a]a4
yyaliMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh ¥ KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NpOLIECCEe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM maHe Ha W3ydeHHE Kypca aiareOpbl M Hayajd MaTeMaTUYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Heaeno B 10 kiacce u 3 vaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansubie yucna. OOBIKHOBEHHBbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHWUU U PEaJIbHOU KU3HU.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenmenp ¢ unenbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs MPAKTHYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu. [ledictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pEIIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeajbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymm dyHkmmm.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIu3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICI0BATEIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyrna CIOXKHBIX MPOLEHTOB. VCIonb30BaHKWE TMPOTPECCUU IS
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInuHbIX 00JlacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  ¢yaknuu. [IpoMexyTkm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I peLICHUs YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PELICHUU 3ajady U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  d7eMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOoblero 1 HauMEHbIIET0 3HaUeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKAEHUS HAWJIY4llero pELICHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uin rpaduKoM.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE HA YPOBHE CPEHEro 00IIero o0pa3oBaHus CACAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUSI MPOTPpaMMbl Yy4eOHOro MpeaMeTa
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKM O0YYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYpP, SBIICHHM,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIbI,
K HCIOJb30BAaHUIO 3THX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUSA, OJTHYECKOTO  IIOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYUBOTO OyAYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCHUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHEe 3HAHHUS B
WHTEpEcax 37J0pOBOTO U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3nyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBbHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYylY, OCO3HAHUEM LIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO DKOJIOTMYECKON KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NMPUMEHEHHE MaTeMaTUYeCKMX 3HAHUW JJId pelleHHs 3a7ad B
0o0JacCTH OKpy’Karomiel cpeabl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu KakK c(epbl YeloBEYECKON MIesTEIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YyIOTCS OBJIaICHUEM YHUBEPCaJIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUS — OKpyJcarowje2o0  Mupa,  NpPUMEHeHue  J102UYECKUX,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

bazoBble ornueckue NeUCTBUSA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OmNpeNesiecHUs]  MOHATHH;  YCTaHABIMBATh  CYIIECTBEHHBIM  MOpHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeurst B (aKTax, [aHHBIX, HAOJIONCHUSIX U YTBEPKICHUSX;
npenjaratb — KpUTepUM  JUJIl  BBISBJICGHHA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTpaUBaTh apryMEHTaLHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBIICHWS, TIPOIECCA, BBIBICHUIO 3aBUCUMOCTECH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH 0OOOIIECHHUS M BBIBOJBI IO pe3yJibTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISIBIIATH JAeUIMTH MHGOPMALMK, NTAHHBIX, HEOOXOAMMBIX JJIi OTBETa
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUIOB U (DOPM MPEIACTABICHUS;

CTPYKTYypUpPOBaTh HHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMuHbIX (HopMax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KomMMyHukamueénwvle  Oelicmeus,  0Oecnevyusarom

ChOPMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00VUAIOUWUXCSL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyUYEHHBIN pe3yIbTaT;

B X0J1e 00CYXAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, pelIaeMoi 3a1a4u, BbICKa3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JHMAJIOTa, OOHApYKUBAaTh pa3jiMyle M CXOJICTBO MO3UIIMIMA; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyIHU4ECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JIESITETHbHOCTH, IUIAHMPOBATh OPTAHHU3AIMIO COBMECTHOMN
paboThl, pacrpenesaTh BUABI padoT, JOTOBApUBATKCS, O0CYXKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaaa B OONIMN MPOMYKT MO KPUTEPUSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEIICHHS 3a7a4M, BEHIOUPATh CIIOCOO pEelIeHus ¢

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HABATEIbHOU pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, 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 HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU M YCIOBUAM, OOBACHATH
IPUYHMHBl JOCTUKEHUS WIIA HEJOCTHIKEHHSI pPE3yJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

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

10 KJIACC

Yucia v BLIYMCICHUS

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

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCITIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHMs LENbIX, PAIMOHAIBHBIX W UPPalMOHATBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajbHblE CUTyallUM Ha $3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJeNeHHs] U MHOXKECTBO 3HAYeHUU (QYHKIUH, TpaduK (PYHKIUU, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEYETHOCTh (YHKLUMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uuTath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUYHOW (DYHKIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  HCCIENOBAaHUS MPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHaJIM3a

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpUYECKasi IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma O€CKOHEYHO YOBIBAIOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA IOCIEIOBATENBHOCTEH U IPOrPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar i ONHCAHMS
peaslbHBIX TPOLECCOB W SIBJICHHUM, MpH pEHIeHUH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JICIMMOCTH LEIbIX YUCEI, PA3JIOKEHHUE YHCJIa Ha MPOCThIE MHOXKUTEIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHUM A MpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapu(PMUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH JUISl PEIIEHUS IPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CHUTYyallMM Ha $3bIKe auredpbl, COCTABIATH
BBIDA)KCHUS, YpPAaBHEHHs, HEPAaBEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIee 3HA4YeHUs (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
UCCleI0BaHus (PYHKINH, 3aJaHHOU rpapuKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUMKU JTUHEHHBIX YpPaBHCHHI
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh Tpaduku (QyHKIUN ST UCCIENOBAaHUS MPOIIECCOB H
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

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

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

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

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUAMM: [EepBOOOpa3Hasi W  MHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIMA;, BBIYUCISATH HHTETPAI
o ¢popmyine Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMATHLHO-DKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPorpamMmbl Bcero Kontpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHBIX uncen. ParmonansabIe 14 1
YpaBHEHHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppatmonanpHble ypaBHEHUS U HEPABEHCTBA
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




11 KVIACC

KoandecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPABEHCTBA
Jlorapudmuueckas QyHKIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMerpuueckre 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUH 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

MHO)KGCTBO, Oorcpanru HaaQ MHOXKCCTBaMU.

1 . 1
Huarpammser Ditnepa—BenHa
Panmonaneueie uncna. OOBIKHOBEHHBIEC U

2 JECSITUYHBIE TPOOH, MPOLIEHThI, OECKOHEUHbIE 1
MePUOANIECKUE APOOH

3 ApubdmMeTnueckne ornepanuu ¢ parioHATbHBIMA 1
YUCJIaMH, PEe0Opa30BaHUS YUCIOBBIX BRIPAKEHUN
[Ipumenenue nqpobeii v IPOLEHTOB Ui PelIeHUs

4 MPUKIIATHBIX 33J1a4 U3 Pa3IMYHBIX OTpaciel 3HaHUI 1
U peaTbHOU JKU3HU
[Ipumenenne npoOeid ¥ MPOLIEHTOB ISl PEIICHUS

5 MPUKIIATHBIX 33J1a4 U3 Pa3IMYHBIX OTpaciel 3HaHUI 1
U pealIbHOM JKU3HU

6 JleficTBUTENbHBIE Ynca. PanlnoHanbHbIe U 1
HppalMoHalIbHBIE YHCIIa

7 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
qyclaMu
[TpubnmxEHHBIE BBIYUCIICHUS, IPABUIIA

8 OKpPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yabTaTa 1
BBIYHCIICHUI

9 ToxxaecTBa U TOKIECTBEHHBIE TIPe0Opa30BaHUS

10 YpaBHEHME, KOPEHb YPAaBHEHUS

11 HepaBenctBo, penienne HepaBeHCTBA




12

Meron unTEpBaJIOB

Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX

13 YPaBHEHUI U HEPABEHCTB
KonTtposneHast pabota no Teme "MHokecTBa

14 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YUCE.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIMsA, criocoObl 3ananus Gyakuun. Bzanmao
oOpaTHble PYHKINUU
I'paduk dynxkuun. O6macTs onpeneaeHus u

16 MHO>KeCTBO 3HaueHui pynkuu. Hynu ynkuumn.
[IpomexyTkH 3HAaKOTIOCTOSIHCTBA

17 UYéErHble 1 HeU€THBIE QYHKUINN

18 Crenens ¢ nenbM nokasareneM. CtannapTHas
(dhopma 3anucu JeCTBUTEIHLHOIO YHCIIa
Hcnons3oBanue moaxoasiieit GopMbl 3amiucu

19 JEHCTBUTENLHBIX YHCET IS PEIICHUS
MPaKTUYECKUX 3a7a4 U IPEICTaBICHUS JaHHbBIX

20 CrenenHas GyHKIMS C HATypaJIbHBIM U LIEJIBIM
nokaszateneM. E€ cBoiicTBa u rpaduk

21 ApubMeTHuecKnii KOpeHb HATYPAIBHOM CTETICHH

22 ApudmeTnueckuil KOpeHb HATYPAIbHON CTENICHH

23 CpoiicTBa apuPMETUYECKOTO KOPHS HATypaIbHOM
CTETIeHH

24 CpoiicTBa apuPMETUYECKOTO KOPHS HATypaIbHOM
CTETIEHH

o5 CpoiicTBa apuPMETUUECKOTO KOPHS HATYpaTbHOM
CTETICHH

26 JlelicTBuS ¢ apuPMETHUECKUMH KOPHIMHU N—oi




CTCIICHHU

JleicTBus C apuPMETHUCCKUMH KOPHIMHU N—0i

27
CTENEHU

28 JleticTBus ¢ apupMETHUIECCKUMH KOPHIMHU N—0i
CTENEHU

29 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—Oi
CTETeHU

30 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—Oi
CTETIeHU

31 Penrenne nppaiiMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

32 Pemrenne nppaiiMOHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

33 Pemenne uppanmoHanbHbIX YpaBHEHUN 1
HEPABEHCTB

34 Pemenne uppanvoHanbHbIX YPaBHEHUN U
HEPABEHCTB

35 Pemenue uppanmoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

36 CaoiicTBa u rpaduK KOpHs N-0# CTEICHU

37 CgpoiicTBa u rpaduK KOpHs N-0 CTENeHH
KontponbHas padoTa o teme "ApudmeTndeckuii

38 KOpeHb N—oii crenenu. MppanroHanbHbie
yYpaBHEHUS U HEpaBEeHCTBA"

39 CuHyc, KOCHHYC ¥ TaHT€HC YHMCIIOBOIO apryMeHTa

40 CuHyc, KOCHHYC ¥ TaHT€HC YHMCIIOBOTO apryMeHTa

41 ApKCUHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO




aprymeHTa

ApKCUHYC, apKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO

42 1
aprymMeHTa
TpuronomeTrpuveckast OKpy>KHOCTb, OIIPEICTICHHE
43 TPUTOHOMETPHUYECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHTa
TpuronomeTpuveckast OKpyKHOCTb, OIIPEICTICHHE
44 TPUTOHOMETPUUECKUX (PYHKIIMM YHUCIOBOTO 1
aprymMeHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
46 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
47 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
49 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
50 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
51 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
52 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
53 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1
54 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
55 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
56 Pemenne TpuroHOMeTpHUUECKUX YpaBHEHHIMA 1
57 Pemenue TpuroHoMeTpHUECKUX YpaBHEHHMA 1
58 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
59 Pemenune TpUroHOMETpUYECKUX YPaBHEHUM 1
60 KonTtponsHas padota o Teme "®opmyiisl 1
TpUroHOMeTpUHU. TpUroHOMETpHUECKUE ypaBHEHHS"
61 ITocnemoBaTeNLHOCTH, CIIOCOOBI 3aJaHUS 1




nocjenoBaTeabHOCTEH. MOHOTOHHBIC
IOCIICA0BATCIIBHOCTH

ApupmeTrueckas ¥ reOMeTpUIecKast IpOrpeCcCHH.

62 Hcnosib30BaHme IPOTPECCHU ISl pEIICHUS 1
peanbHBIX 3324 IPUKIIAIHOTO XapaKTepa
beckoneuHo yObIBaroIasi reoMeTpudecKas

63 nporpeccust. Cymma O€CKOHEYHO YOBIBArOIIIEH 1
Te€OMETPUYECKO MPOTpeccuun

64 dopmyra CI0KHBIX MTPOIIEHTOB

65 dopmyria cI0KHBIX TTPOIIEHTOB 1
O60061eHne, cucTeMaTru3alys 3HaHUH 3a Kype

66 areOphl M HAYaJl MaTeMaTHIecKoro anamu3a 10 1
KJacca

67 Hrorosas koHTpoJbHAS paboTa 1
O06o01menre, cucTeMaTr3aIys 3HaHUH 32 Kype

68 anreOpsl U HaYaJl MaTeMaTH4YecKkoro aHaimsa 10 1
KJacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KVIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

CreneHp ¢ palMoOHAILHBIM TIOKa3aTeIeM 1
CBoiicTBa cTeneHU

3 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX 1
panroHaIbHbIC CTEIICHH

4 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX 1
panroHaIbHBIC CTCIICHH

5 [IpeoOpa3oBaHue BBIpaKEHHIA, COACPIKAIITIX 1
panroHaIbHBIC CTETICHH

6 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1

7 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1

8 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1

9 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1

10 [Toka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA 1

11 [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
KonTtponpHas padota o teme "CrerneHs ¢

12 paloHaIbHbIM MokazareneM. [lokazarenbHast 1 1
¢byuknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBa"

13 Jlorapudm yucna

14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1

15 IIpeoOpazoBaHue BhIpaKEHUA, COAECPIKALINX 1
sorapumsl

16 IIpeoOpazoBaHue BeIpaKEHUA, COAECPIKALINX 1




norapupMsl

[IpeoOpa3oBanme BEIpAKEHUH, COAEPIKAIUX

17 1
norapumMsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
norapupmMsl

19 Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA 1

20 Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA 1

21 Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA 1

22 Jlorapudmuueckrue ypaBHEHUSI U HEPABEHCTBA 1

23 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U TpaduK 1

24 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauk 1

o5 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1
rpaduku

26 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U 1
rpadguku

97 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U 1
rpaduxu

08 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1
rpaduxu

29 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB 1

31 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB 1

32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 1
KonTtposnrHas padota no teme "Jlorapupmudeckas

33 ¢bynkuus. Jlorapudpmudeckrue ypaBHEHUS U 1

HepaBeHCTBa. T puronoMerpuyeckre QyHKIUN U UX
rpa¢uku. TpuroHomeTpruueckue HepaBeHcTBa"




34 HenpepbiBHBIE QYHKITHH 1

35 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1

36 Metoa UHTEPBAJIOB IS pEIICHUS] HEPABEHCTB 1

37 [IpounsBoanas GyHKIHH 1

38 [IpounsBoaHas GyHKIHH 1

39 I'eomerpuueckuii u GU3NYECKUIN CMBICT 1
MPOU3BOJHOMN

40 I'eomerpuueckuii u GU3NYECKUIN CMBICT 1
MPOU3BOJHOM

41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN

42 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1

43 [IpousBoiHasi CyMMBI, MPOU3BEACHUS, YACTHOTO 1
byHKINHA

44 IIponsBoaHas CyMMBbl, IPOU3BEICHUS, YACTHOTO 1
byHKINHA

45 IIponsBoaHas CyMMBbl, IPOU3BEICHUS, YACTHOTO 1
byHKIMHA

46 [IpuMeHeHue MPON3BOIHON K UCCIIEI0OBAHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 IIpumMeHeHre MPON3BOIHON K UCCIIEIOBAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

48 IIpumMeHeHre MPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKLIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

49 [IpumeHnenne Nponu3BOIHON K UCCIEN0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

50 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO 1

3HA4YCHUA (I)YHKI_II/II/I Ha OTPC3KEC




Haxonc):[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

>1 3Ha4YeHUs1 (QYHKIIUN HAa OTPE3Ke

59 Haxosxnenne HanOOJIbIIET0 ¥ HANMEHBIIIETO
3Ha4YeHUs1 (PYHKIUU HA OTPE3KE

53 Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIIETO
3Ha4eHUs1 QYHKIIUH HA OTPE3KE

54 Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

55 Haxoxaenne HaubosbIIero 1 HAMMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke
[IpumeHeHre Tpou3BOIHOM JIsl HAXOKICHUS

56 HaWIYy4Ilero peleHus B IpUKIaIHbIX 3a1a4ax, A
OTIpeJIeNIEHUs1 CKOPOCTH Ipoliecca, 3aJaHHOTO
dhopmyroit wim rpadukomM

57 KonTtponsHas padota o teme "IIpousBoanast.
[Ipumenenue mpou3BoaHON"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

60 HHuTerpai, reoMeTpuuecKuii U PU3NIECKUN CMBICTT
WHTerpaia

61 Wuterpan, reoMmerpuueckuil 1 GU3NIECKUI CMBICIT
WHTerpaia

62 Wuterpan, reoMmerprueckuil 1 GU3NIECKUI CMBICIT
WHTerpaia

63 Brruncnenue uHTerpana no popmysne
Hrrorona—IJleitOnura

64 Brruncnenue uHTerpana no popmysne

Herorona—JleitOHUIA




Brruncnenue uHTErpana no popmysne

05 Herorona—1JleiibHuma

66 Brruucnenue unrterpana no gopmyie
Herorona—1Jleiibauma

67 Cucrembl TUHENHBIX YpaBHEHUN

68 CucTeMbl IMHEWHBIX YpaBHEHHH

69 Pemenune npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBbI
JINHEWHBIX YpaBHEHUN

70 Pemenune npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBbI
JIMHEWHBIX YPAaBHEHUN
CucreMbl 1 COBOKYITHOCTHU LIEJIBIX, pAllHOHATbHBIX,

71 HMPPALMOHAIIBHBIX, TIOKA3aTENbHBIX,
Jorapu(pMUUECKUX YpaBHEHHUHN U HEPaBEHCTB
CucteMbl 1 COBOKYITHOCTH LIEJIBIX, PAllUOHATIBHBIX,

72 HPpAIMOHAIIBHBIX, TOKA3aTEIbHBIX,
jorapu(pMUUECKUX ypaBHEHUN U HEPABEHCTB
CucteMbl U COBOKYITHOCTH LIEJIBIX, PAllUOHATIBHBIX,

73 UppalOHAJIbHBIX, I0KA3aTEeIbHbIX,
jorapu(pMUUECKUX ypaBHEHUN U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH LIEJIBIX, PAllMOHAJIBHBIX,

74 UppaloOHAJIbHBIX, IOKa3aTeIbHbIX,
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB

75 Hcnonbs3oBanue rpagukoB (GyHKUUH 17151 peIieHus
YpaBHEHUH U CUCTEM

76 Hcnonb3oBanue rpagukoB (GyHKUIUH 17151 peIIeHus
YPaBHEHUI U CUCTEM

77 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K

PCHICHHUIO MAaTECMATUUCCKUX 3a/la4 U 3a1a4 U3




pa3nMyHBIX 00JacTell HAYKH U PEeaTbHOM KU3HU

KonTtponsHast padota o teme "MHTerpain u ero

8 npumeHeHus. CucteMbl ypaBHEHUN"

79 HatypaiibHbIe 1 1eTbIe Yrciia B 3a7a4ax u3
peanbHOM KU3HU

80 HatypaJibHbIe ¥ 1IeTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

81 HatypaJibHbIe ¥ 1ebIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LEIBIX YUCE

83 [Tpu3HAaKH NETUMOCTH LETBIX YHCE

84 [Tpu3Haku JETUMOCTH HETBIX YUCEIT

85 [ToBTOpEeHME, 0000IIeHNEe, CHCTEMATH3AINS 3HAHUH.
YpaBHeHus

86 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AITIS 3HAHUH.
YpaBHeHus

87 [ToBTOpenue, 06001IeHNE, CICTEMaTU3allUs 3HAHUH.
YpaBHeHust

88 [ToBTOpenue, 06001IeHNE, CICTEMaTU3allUs 3HAHUH.
YpaBHeHust

89 [ToBTOpenue, 06001IeHNE, CICTEMaTU3allKs 3HAHUH.
YpaBHeHus

90 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3all1sl 3HAHUH.
YpaBHeHus

o1 [ToBTOpEnue, 06001IeHNE, CICTEMaTU3alls 3HAHUH.
Hepasencrsa

92 [ToBTOpenue, 06001IeHNE, CCTEMAaTU3allis 3HAHUH.




HepasencrtBa

[ToBTOpEHue, 06001ICHNE, CHCTEMAaTU3allNs 3HAHUH.

93 1
HepasencrBa

94 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTHU3AIUs 3HAHUH. 1
HepasencrBa

95 [ToBTOpEnue, 06001IeHNE, CICTEMaTU3allKs 3HAHUH. 1
Cucrembl ypaBHEHUI

96 [ToBTOpEnue, 06001IeHNE, CICTEMaTU3allKs 3HAHUH. 1
Cucrembl ypaBHEHUH

97 [ToBTOpeHuE, 0600IIEHNEe, CHCTEMATH3AIlNS 3HAHUH. 1
OyHKIMU

08 [ToBTOpeHuUEe, 0600IIEHNE, CHCTEMATH3AITNS 3HAHUH. 1
OyHKIMU

99 Hrorosas koHTpoJbHAS paboTa

100 Hrorosas koHTpoJbHAs paboTa
O06o01menure, cucTeMaTh3aIys 3HaHUH 32 Kype

101 anreOpsl ¥ HaYaJl MaTeMaTu4eckoro aHaimsa 10-11 1
KJIacCOB
O06o0muIeHre, cucTeMaTU3alus 3HaHU| 3a Kype

102 anreOpsl ¥ HaYaJl MaTeMaTu4eckoro aHaimsa 10-11 1
KJIaCCOB

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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