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MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa u Hayaia MaTeMaTUYECKOTrO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOPa30BaHUIO, W TPAAUIMNA POCCUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTU O0YUYAOLITUXCA.

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 OO0CECIeYMBACT HWHCTPYMCHTAJbHYIO 0a3y U1 H3y4YeHHUs 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 ydJallluecs OBJIQJIEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKU3HH, I0O3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBAeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHYECKOE MbIIeHUEe. B xome n3yuenus
anreOppl M HadaJdl MaTEeMaTHYECKOTO aHaiW3a B CTapIIed IIIKOJIe ydJaluecs
MOJIYYalOT HOBBIM ONBIT pEMIEHUS TMPUKIATHBIX 3a]1a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaqbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TMPUPOJE, Hayke M B HCKYCCTBE, C BBIJAIONAMHUCS
MaTeMaTUICCKUMHU OTKPBITHSIMHU U UX aBTOPaMHU.

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



TpeOyromieit CaMOCTOSITETIBHOCTH, AKKYpPaTHOCTH, MPOAOJKUTENBHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

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

Crpykrypa Kypca «Anredbpa 1 Hayajia MaTeMaTHUYECKOTO aHAJIU3a» BKIIOYACT
CIEYIOLINE COAECPKATECIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUS,
«Dynkuun  u - rpadpuku», «YpaBHEHUMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiau3a», «MHoOXkecTBa U JOTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOANYECKUE JIMHUU HW3y4aloTCsl HA MPOTSIKEHUM JBYX JIET
o0y4eHus B CTapIiel IIKOoJie, €CTECTBEHHO JOMOJIHSS APYT Apyra M MOCTEIEHHO
HACHIIIAsICh HOBBIMM Te€MaMHU W  paszfaenamu. JlaHHbId Kypc  ABIsE€TCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTeMaTHYECKUX JUCIUIIINH: aliredpa, TPUTOHOMETPHS, MaTeMaTUYECKUN aHAIIN3,
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
CUTyalluu, NPUMEHATh 3HAHUS, IIOJIyYCeHHBbIE B Kypce «AnreOpa M Hauaja
MaTEMaTUYECKOTO aHaju3ay, sl PEIIeHUs] CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOM 3a7[a4uH, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUEHHBIA PE3YJIbTAaT.

CopnepxaTtenbHo-MeTOAMYECKas JTUHUSA «YUucna U BBIYMCIEHUS) 3aBEpIIAcT
(dbopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
PAallMOHAJIBHO BBINOJHATH JEUCTBUS C HUMH, Je€JaTh IPUKUAKY, OLICHHUBATH
pesynbrar. OOywaromuecs TONYyYalOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJTHCHUS JICHCTBUM C 4YHCIIaMM, 3alMCaHHBIMH B CTaHAApTHOW ¢opme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHHUM.

JIuans «YpaBHEHHs] M HEPABEHCTBA» PEAIU3YETCS HA NPOTSKEHUH BCETO
oOydeHHsI B CTaplieil IIKOJe, TMOCKOJIbKY B KaXIOM pas3feie MporpaMMbl
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3ajad. OOydaronuecs: OBIaJeBaIOT
Pa3IMYHBIMUA METOJaMHU PELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTEJIbHbIX, JOrapuPMUYEeCKUX U  TPUTOHOMETPUYECKUX YpPABHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS NP UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBIO MPOU3BOHOMN, PEIICHUH TPUKIAJHBIX 3a7ad W 3a/Ja4 Ha
HaxoXXJIeHUEe HauOOJbIIMX M HAUMEHbIIUMX 3HaYeHuM QyHkuuu. Jlannas
colepKaTelibHasl JIMHUS BKJIIOYAEeT B ce0s Takxke (QOPMHUPOBAHUE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJbIX, PALHOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXE BBIPAKCHU,



coJIepKallluX cTeneHu u Jorapudmbel. braromapss u3ydeHHio aiareOpanyecKkoro
Marepuajia TPOUCXOJUT  JajbHEHIee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4daluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxaeHudt, paboTbl C  CUMBOJBHBIMU  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. Auredpa
npeiaraet d(PGEKTUBHbIE HMHCTPYMEHTHI IS PEIICHUs] TPAKTUUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aja4, HarIsJHO JEMOHCTPUPYET CBOM BO3MOMHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckas juHus «DyHKMM u rpaduKu» TECHO
NepervieTaeTCsl ¢ APYTUMH JUHUSIMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIILHOCTh U3YyUYCHHUS Marepuarna. N3yuenue CTETIEHHOM,
MOKa3aTeIbHOM, JIorapuMHUIECKON U TPUTOHOMETPUUECKUX (PYHKIINHI, UX CBONCTB
U rpaduKOB, WCIOJIb30BaHUEe (DYHKIMHA ISl pelieHus 3a7ad U3 JIPYyrux yueOHbIX
PEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MaTeMATHYECKUM aHAIM30M,
TaK M C PCIICHHEM ypaBHEHUW W HEpaBEHCTB. lIpu 3TOM OO0sIbIIIOE BHUMAHHE
yaensercss (OpMUPOBAHUIO YMEHHs BBIpaKaTh (PopMysaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, MCCJIENOBATh TOJydeHHbIE (YHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeabHON JIMHUM HAIeJIeH Ha Pa3BUTHE YMEHHUH
M HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BETUYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000IIEHNI0 M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxxarenpHast nuHusi «Hauyama maTeMaTHYecKOTro aHaliv3ay TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATh U
CTpouTh Tpaduku GYHKIUH, ONpeACIsITh WX HauOONbIINE W HAUMEHBIINE
3HAUEHWS, BBIYHUCIATH IUIOMAAd (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas cojepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHHUSI MaTEMaTUYECKHUX MOJIENIEd pealbHbIX CHUTYaIUH,
HaXO0XJICHUSl HAWJIYYILIETO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMUYECKHUX, 3aJayaX. 3JHAaKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATHLHO-JIOTHUYECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (POPMHUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS 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 €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIC MAaTEMAaTUYECKUE IUCLUIUIMHBI B €IMHOE
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  MOJEIUPOBAHUSA, 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 pa3ferioB IpOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI peLlIeHUs NMPUKIAAHbIX 3aaa4d. [Ipu pemeHun peanpHbIX NMPAKTUYECKUX 3a]a4
yyaliuMecs pa3BHUBAIOT HAOJIIOJIATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U 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 muiaHe Ha W3ydeHHE Kypca aiareOpbl M Hadajdl MaTeMaTHUYeCKOTO
aHajau3a Ha 0a30BOM YpOBHE OTBOJMUTCS 2 yaca B Heaeno B 10 kiacce u 3 vaca B
Heneno B 11 kimacce, Bcero 3a jiBa roja ooyduenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE M JACCATUYHBIEC APOOHU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
Ipo0el U MPOLEHTOB JJI PELIeHUs MPUKIAJHBIX 3a]a4 U3 Pa3IMUHbIX OTpaciei
3HAHUU U PEaIbHOU KU3HU.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenmenp ¢ menbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHcna. Mcrnonb3oBanue mnomxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHUCEN ISl PEIICHUs] MPAKTUYECKUX 3a7ad U MPEJACTaBICHUS
JAHHBIX.

ApudmeTndyecknii  KOpeHb  HaTypalbHOM  crtemeHu.  JlelictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyC, KOCUHYC U TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pEIIEHHWE HEPABEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a1ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeajbHOM KU3HH.

DOyHKUNH U TPaPUKH

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

OO6nacTp onpeneneHus © MHOKeCTBO 3HaueHut Qynkuuu. Hynu dyHkuu.
[TpomexyTKu 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIC (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. @opmyna CIOKHBIX MPOLEHTOB. VCronb30BaHUE MPOrpeccuu s
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOIIECCOB U SIBJICHUM, MPU PEIISHUHN 3a7a4 U3 IPYTrUX y4eOHBIX MIPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

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

DOyHKUNH U TPaPUKH

Oyukuust. [lepuogmueckne  dyHknuu. IIpoMexxyTkMm  MOHOTOHHOCTH
bynkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HaumOonbliee W HamMmeHbliee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapupmudeckas QyHKIUU, UX CBOMCTBA U rpadUKU.



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 HauOoblIero 1 HaMMEHBIIET0 3HAaYeHUsT 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
JOCTH)KEHUE HA YPOBHE CpPEHEro 00IIero o0pa3oBaHus CASAYIONIUX JUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE PE3yJbTAaThl OCBOCHHUS TPOTpaMMbl y4eOHOrOo TMpeaMera
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COILMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJb30BAaHUIO 3THX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C IPAKTUYECKUM MMPUMEHECHUEM JOCTUKEHUN HAYKU U JAEATEIBHOCTHIO
y4€HOT0; 0OCO3HAHMUEM JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIPUMMUYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHEe 3HAHHUS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTB); (dbuznyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBbHOM
NEeATENbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPUIOKEHUSMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccuu W peanru30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYECKUX 3a]]a4 MaTeMaTUUYE€CKOW HAIIPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa SKOJOTHYECKUX MpoOieMm;
OpUEHTaluel Ha NMPUMEHEHHE MaTeMaTUYeCKMX 3HAHUW JJId pelleHHs 3a7ad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpeICTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3YITCA OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo008  NO3HAHUA — OKpyJcarouwje2o0  Mupa,  NpUMEHeHue  J102UYECKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
00BEKTOB, TMOHATUM, OTHOUIEHUM MEXAY MOHATUSAMH; (HOPMYIUPOBATH
OmNpeNesiecHUs]  MOHATHH;  YCTaHABIMBATh  CYIIECTBEHHBIH  MpPHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



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

BBIABIISITH ~ MAaTeMaTHU4eCKUE  3aKOHOMEpPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeaiaraTb  KpUTEpPUM  JUIsL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHYKTUBHBIX YMO3aKJIIOUYCHUH, YMO3AKIIOUEHNUN 110 aHAJIOTHUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJI€HUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4uyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHUPYIONINE TPOTHBOpPEUHE, MPOodIIeMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJICHUS, TIPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIENOBAaHUS, OIEHHWBATH JTOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

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

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

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



2)

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

CPOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OYUAIOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, pelIaeMoin 3aa4u, BbICKa3bIBaTh UJIE€U, HAllEJICHHbIE HA TTIOMCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJICIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JIEATEIHHOCTH, IUIAHHUPOBATh OPTAHM3AIMIO COBMECTHOMN
paboTHI, pacrpeaeisaTh BUIBI paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTBI U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbBICII06bIX YCNAHOBOK U JHCUZHEHHBIX HABBLIKOB IUYHOCMU .

Camoopranuzanus:

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

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(MOPMAIUU.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MMO3HABATEILHOU pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAECTb TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU M YCIOBUAM, OOBACHATH
OPUYMHBl JOCTUKEHUS WIIA HEIOCTHKECHHUS PE3YJIbTaTOB JESTEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

10 KUIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAs APOOb, MPOIICHTHI.

Boimonuate  apumeTHyeckue — omepanud ¢ palMOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHsaTh puOIuKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTENBHBIX YACET JISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

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

YpaBHeHUs] 1 HEPAaBEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTh npeoOpa3zoBaHusl I1ENbIX, PALMOHAIBHBIX W HUPPALUMOHAIBHBIX
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 00JIacTe HAYKU U peaIbHON KU3HHU.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE auredpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUAMU: (QPYHKIHUSA, CIOCOOBI 3aaHus (PYHKIUHU, 00JacCTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

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

Hcnonb3oBaTh rpaduiku GyHKUMMA 1715 pellIeHUs] ypaBHEHUH.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  MCCIENOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpaXXaTh (OpMYyIaMHu 3aBUCUMOCTU MEXKy BETUYMHAMMU.

Havana maTeMaTH4ecKOro aHaJIN3a

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

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma O€CKOHEUHO YOBIBAOILIEN F€OMETPUUECKOM MpOrpeccun.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PEUICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI  ammapar JJisi  ONHMCAHMS
peaslbHBIX TPOLECCOB W SIBJICHHUM, MpH pEHIeHUH 3aJad M3 JPYruX y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO0; HCIOJIb30BaTh
NPU3HAKYU JCIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JOTapudM YHCIa, ASCATUYHBIC M HATypaJIbHbBIC
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

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

BoeinonHaTh  mpeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpKAIIMX JOrapu@Mmsl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ pEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHbIE CHUTyallMM Ha $3bIKE aire0pbl, COCTABIATH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJauyW,
MCCJIeI0BATh MTOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (GYHKIHMH, HauOoJblIee W
HauMEHbIIlee 3HA4YeHUS (QYHKIUU HAa TPOMEXKYTKE, HCIOIb30BATh HUX IS
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIMI; N300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

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

Hayajia maTeMaTH4€CKOr0 aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3JIEMEHTAPHBIX (DYHKINN, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIH.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp3oBaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YIIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-)KOHOMUYECKUX, 3a/1a9ax.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



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

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIHMATHLHO-DKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMHU MaTEMaTHUECKOTO aHaIn3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6
roKasaresaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppatmonansHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOIHOM 24 1
5 HHTerpan u ero npuMeHEeHUs 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThI

IIpakTUyecku
e paboThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

MHo3kecTBO,
oneparnuu Haj
MHO>KECTBAMHU.
JnarpamMmsl
Ditnepa—Benna

https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/main/19819
8/

PammmonansHEBIe UnCHA.
OOBLIKHOBEHHEIE U
JECTUIHBIC TPOOH,
MIPOTICHTHI,
OCCKOHEUHBIE
MePUOANICCKIE
Ipoou

https://resh.edu.ru/subject/lesson/5223/

Apubdmernueckue
OIEpaLUH C
pauroHaIbHBIMU
YHUCJIaMU,
npeoOpa3oBaHus
YUCIIOBBIX
BBIpAXKCHUI

[Ipumenenue npoGeit
Y TIPOLICHTOB IS
penuieHus
NPUKJIaJHBIX 3a/1a49 U3

https://resh.edu.ru/subject/lesson/5223/



https://resh.edu.ru/subject/lesson/4726/start/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/5223/

pa3JIMYHBIX OTpaciIen
3HaHUH U pEATILHON
KU3ZHU

[Tpumenenue npooeii
U IIPOLIEHTOB ISt
pelieHus
MIPUKIIAIHBIX 3a7a4 U3
pa3JINYHBIX OTpaciIen
3HaHUH U PEATTbHON
KUZHU

https://resh.edu.ru/subject/lesson/5223/

JleiicTBuTENbHBIC
yucia. ParmonanbHbIe
Y UppaIMoOHAIIbHBIC
qucia

https://resh.edu.ru/subject/lesson/4730/

Apubdmernueckue
OTIEpAITNH C
NEUCTBUTEILHBIMHI
YHCIIaMU

https://resh.edu.ru/subject/lesson/4730/

[TpubmmkEHHBIC
BBIYUCIICHUS, TIPaBHIIA
OKPYIJICHHUS,
MIPUKHJIKA M OLICHKA
pe3ynbrara
BBIYHCIICHUH

ToxnecTBa u
TOXKJIECTBEHHBIE
npeoOpa3oBaHus

10

VYpaBHEHME, KOPEHD
ypaBHEHUS

https://resh.edu.ru/subject/lesson/3785/



https://resh.edu.ru/subject/lesson/5223/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/3785/

11

Hepasencrso,
pelleHre HEPaBEHCTBA

12

Meron uHTEpBaAIOB

13

Pemenne nensix u
IpoOHO-
palMoHaIbHBIX
YpaBHEHUH U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3785/

14

KonTtponsHas pabora
o teMe "MHoOXecTBa
panMoHaIbHBIX U
NEUCTBUTEILHBIX
gucell. ParmonannHbIe
YpaBHEHUSA U
HEpaBEHCTB"

15

OyHKIHUSA, CTTOCOObI
3aaHus QyHKITUH.
B3aumHo oOpaTHBIC

byHKIMH

16

I'padux byHkHM.
Ob6nactp
olpeieNieHus U
MHO>KECTBO 3HaUEHUI1
¢bynkun. Hymu
GbyHKLIUH.
IIpomexyTkun
3HAKOIOCTOSIHCTBA

17

YETHbBIE U HEUETHBIE
GbyHKITII



https://resh.edu.ru/subject/lesson/3785/

18

CreneHs ¢ 1eJIbIM
IOKa3aTeyeM.
CrangaptHas ¢popma
3aIIUCH
JNEUCTBUTEIILHOTO
yucia

https://resh.edu.ru/subject/lesson/4729/start/159013
/

19

Hcnons3oBanne
MOIXOATIEH (hOPMBI
3amucu
IeHCTBUTEIIHLHBIX
YUCEJ JIJIST PEIICHUS
MPAKTUYECKHX 3a/1a4
Y TIpEACTaBICHUS
JAHHBIX

20

CrenenHas GyHKIUA
C HaTypajbHBIM U
L[EJIBIM TIOKa3aTelIeM.
E¢€ cBoiicTBa n

rpadguk

https://resh.edu.ru/subject/lesson/5540/

21

ApubmMeTnueckuit
KOPEHb HaTypaJIbHOU
CTETICHU

https://resh.edu.ru/subject/lesson/5498/

22

ApubmMeTnueckuit
KOPEHb HAaTypalIbHOU
CTETICHU

https://resh.edu.ru/subject/lesson/5498/

23

CaoiicTBa
apu(pMeTHYECKOTOo
KOPHS HaTypaJIbHOM
CTETIeHU



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5498/

24

CaoiicTBa
apudmeTnyecKoro
KOpHs HaTypajibHON
CTENEHU

25

CaoiicTBa
apumMeTnaecKoro
KOpH$ HaTypajibHOMN
CTETIeHU

26

JewcTBus ¢
apuMeTHIECKUMHU
KOpHSAMH N—-0O1
CTETIEHU

27

JewcTBus c
apupMETHIECKUMH
KOpHSIMHU N—0i1
CTETIeHU

28

JewcTBus c
apupMETHIECKUMH
KOpHSMHU N—Oit
CTETeHU

29

JeicTBus c
apuMeTuyecKuMu
KOpHSMHU N—Oit
CTETeHH

30

JlericTBHS C
apu(pMeTHYECKUMHU
KOpHSIMH N—-OMU
CTETICHH

31

Pemenue

https://resh.edu.ru/subject/lesson/5569/



https://resh.edu.ru/subject/lesson/5569/

HppanroOHaIbHBIX
YPaBHEHUH U
HEPaABEHCTB

32

Pemenue
HpPaLUOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/5569/

33

Pemenue
HpPaOHAIBHBIX
YpaBHEHUH U
HEpPABEHCTB

34

Pemenue
HppaIMOHATBHBIX
YpaBHEHUH U
HEPABEHCTB

35

Pewrenne
MppalMOHAIbHBIX
YpaBHEHUH U
HEPaBEHCTB

36

CaoiicTBa u rpadux
KOpPHS N-0¥i CTeTIeHN

37

CgoiicTBa u rpaduk
KOpPHS N-0¥i CTeTeHN

38

KontponbsHas padorta
1o TemMe
"Apupmernueckuit

KOPCHb N—Oi1 CTEIICHU.

WppannoHaisHble
ypaBHEHUS U



https://resh.edu.ru/subject/lesson/5569/

HepaBeHCTBa"

39

Cunyc, KOCUHYC U
TAHT€HC YUCIIOBOTO
aprymMeHTa

https://resh.edu.ru/subject/lesson/6019/start/199181
/

40

Cunyc, KOCUHYC U
TaHTEHC YMCIIOBOTO
aprymMeHTa

41

Apkcunyc,
ApPKKOCHHYC U
apKTaHTe€HC
YHCIOBOTO apryMeHTa

https://resh.edu.ru/subject/lesson/6322/start/114653
/

42

ApkcuHYC,
ApPKKOCHHYC U
apKTaHI'€HC
YHCIIOBOTO apryMeHTa

43

Tpuronomerpuyeckas
OKPY>KHOCTb,
onpezeseHue
TPUTOHOMETPUUECKUX
(GyHKIHI 4UCIOBOTrO
aprymeHra

44

Tpuronomerpuyeckas
OKPY>KHOCTb,
oTpeaeseHue
TPUTOHOMETPHUUYECKHX
(GyHKLUI YUCIOBOTO
aprymMeHTa

45

OCHOBHEBIE
TPUTOHOMETPHUECKHE

https://resh.edu.ru/subject/lesson/4734/start/199305
/



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/

(bopmyIbl

46

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(bopmyIbl

https://resh.edu.ru/subject/lesson/3489/start/292739
/

47

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIb

https://resh.edu.ru/subject/lesson/3490/start/199398
/

48

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIbt

https://resh.edu.ru/subject/lesson/4238/start/107826
/

49

[IpeoGpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

https://resh.edu.ru/subject/lesson/4324/start/199618
/

50

[IpeobpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKECHU U

https://resh.edu.ru/subject/lesson/4324/start/199618
/

51

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUHN

52

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKCHUHN

53

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAXKCHUI

54

Pewrenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

https://resh.edu.ru/subject/lesson/6317/start/199681
/



https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/

55

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4736/start/199743
/

56

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4737/start/199804
/

57

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

58

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

59

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHU U

60

KontponbHas padoTa
1o teme "dopmMyiibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEHUS"

61

IlocneqoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MocJie10BaTeIbHOCTEH
. MoHOTOHHEIE
MOCIEI0BaTEeILHOCTH

62

Apudmernueckas u
reoMeTpuyeckas
MIPOIPECCHUMU.
Hcnonn3oBanue



https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/

MPOTPECCUU ISt
peleHus pearbHbIX
3a7a4 MPUKIIaTHOTO
XapakTepa

63

beckoneuno
yOBIBaroIas
reoMeTpuuecKas
nporpeccus. Cymma
OECKOHEYHO
yOBIBarOIICH
reOMEeTPUYECKON
MPOTPECCUU

https://resh.edu.ru/subject/lesson/5223/main/32672

1/

64

dopmyJia CIOXKHBIX
MIPOLIEHTOB

https://resh.edu.ru/subject/lesson/5223/main/32672

1/

65

dopmyJia CIOKHBIX
MIPOLIEHTOB

66

O06o001menue,
cUCTeMaTU3aIus
3HAHUM 3a Kypc
anreOpsl U Hava
MaTeMaTH4eCKOTro
aHanuza 10 kacca

67

Hrorosasa
KOHTpOJIbHAsS paboTa

68

O06o00menue,
cucTeMaTH3anus
3HAaHUM 3a KypC
anreOpbl ¥ Hayvall
MaTeMaTH4YeCKOTO



https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/

angammza 10 xiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bceer KoHTpo/bHBI
0 e padoThI

IIpakTU4ecku
e paboThbI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Crenens ¢
paIMoHaATEHBIM
oxasarejieM

https://resh.edu.ru/subject/lesson/4729/start/159013
/

CBOJICTBA CTEIIEHU

https://resh.edu.ru/subject/lesson/4729/start/159013
/

[IpeoGpaszoBanue
BBIpAXKEHUM,
coJiepKalux
panyoHaIbHbIE
CTENEeHU

[IpeobpazoBanme
BBIPAKECHUIA,
coJIeprKalIux
paloHaIbHbIE
CTETeHH

[IpeobpazoBanue
BBIPKCHUIA,
COJIeprKalIuX
paloHaIbHbIC
CTETIeHH

IToka3zarenpHble
ypaBHEHHUS U
HEPAaBEHCTBA

https://resh.edu.ru/subject/lesson/5627/start/159321
/



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/

TlokazareabpHbIE
YpPaBHEHHUS U
HEpPaBEHCTBA

TlokazareabpHbIE
ypaBHEHUS U
HEpPaBEHCTBA

https://resh.edu.ru/subject/lesson/4731/start/159352
/

TlokazareapHbBIE
YpaBHEHUS U
HEpPaBEHCTBA

10

TlokazareapHbBIE
YpaBHEHUS U
HEpPaBEHCTBA

11

TlokazarenpHas

dbyakuus, eé
CBOMCTBA U rpaduk

https://resh.edu.ru/subject/lesson/3841/start/225573
/

12

KontponbHas padoTa
o teme "CTeneHs ¢

paloHaIbHBIM
MOKa3aTeNIeM.
IlokazarennHas
GbyHKIHS.
IToxa3aTenbHBIE
ypaBHEHUS U
HepaBeHcTBA"

13

Jlorapugm uucna

https://resh.edu.ru/subject/lesson/5753/start/272574
/

14

JlecaTUUHBIEC U
HaTypaJIbHbIE
norapupmsl

https://resh.edu.ru/subject/lesson/3823/start/198625
/



https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/

15

[IpeobpazoBanue
BBIpAXKEHUH,
COJIeprKaInX
norapumMsl

16

[IpeobpazoBanue
BBIpAXKEHUM,
coJiepKalux
Jorapu(pmsl

17

[IpeoGpa3oBanue
BBIpAXKEHUM,
coJiepKalux
Jorapugpmsl

18

[IpeoGpaszoBanue
BBIPAKECHMUIA,
coJieprKalIux
sorapudmsl

19

Jlorapudmudeckue
ypaBHEHHS U
HEpaBEHCTBA

https://resh.edu.ru/subject/lesson/4732/start/198842
/

20

Jlorapudmudeckue
ypaBHEHHS U
HEpaBEHCTBA

21

Jlorapudmuueckue
ypaBHEHUS U
HEpaBEHCTBA

https://resh.edu.ru/subject/lesson/3852/start/199119
/

22

Jlorapugmuueckue
ypaBHEHHUS U
HEPAaBEHCTBA



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/

23

Jlorapudmmueckas

¢bynkuus, eé
CBO#CTBA U rpaduk

https://resh.edu.ru/subject/lesson/3834/start/198687
/

24

Jlorapudmmueckas

bynkuus, eé
CBO#CTBA ¥ rpaduk

25

Tpuronomerpudecku
€ QyHKLINH, UX
CBOMCTBa U rpaduku

https://resh.edu.ru/subject/lesson/4920/start/200702
/

26

Tpuronomerpuaecku

€ GyHKINH, UX
CBOMCTBaA U rpapuku

https://resh.edu.ru/subject/lesson/5570/start/200795
/

27

Tpuronomerpuaecku

e QYHKIIUU, UX
CBOMCTBA U rpaduKu

https://resh.edu.ru/subject/lesson/3943/start/200825
/

28

TpuroHomeTpuyecku
e QYHKIIUU, UX
CBOICTBa U rpaduku

29

[Tpumepsi
TPUTOHOMETPUUECKUX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/start/200420
/

30

ITpumepsl
TPUTOHOMETPUUECKUX
HEPaBEHCTB

31

ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

32

ITpumepst



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/

TPUTOHOMETPUYECKUX
HEPABEHCTB

33

Kontponsnas pabora
10 TEMeE
"Jlorapudmudeckas
byHKIHS.
Jlorapudmuueckue
YpaBHEHHUS U
HEpaBEHCTBA.
Tpuronomerpuaecku
€ QYHKIHU U UX
rpadukH.
Tpuronomerpuaecku
€ HepaBeHCTBA"

34

HenpepbiBHbie
byHKIMN

35

Meto UHTEPBAJIOB
JUTS peIIeHUS
HEPaBEHCTB

36

Meto1 UHTEPBAJIOB
JUTS peIIeHUS
HEPaBCHCTB

37

IIpousBogHas
GbyHKIIII

https://resh.edu.ru/subject/lesson/4923/start/200980
/

38

[IpownsBoaHas
GbyHKITII

39

I'eomeTrpuueckuit u
¢bu3nyeckuit CMbICI
MPOU3BOJHOM

https://resh.edu.ru/subject/lesson/4923/start/200980
/



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/

40

I'eomerpuueckuit u
(bU3NYECKUN CMBICIT
MPOU3BOJHOM

https://resh.edu.ru/subject/lesson/3976/start/201104
/

41

[IpounsBoHbIE
3JIEMEHTaPHBIX

byHKIII

https://resh.edu.ru/subject/lesson/6114/start/201073
/

42

[IponsBoaHbIE
3JIEMEHTaPHBIX

byHKIMNA

43

[TpowusBoaHas
CYMMBHI,
MIPOU3BEACHNUS,
4acTHOTO (QyHKITHI

https://resh.edu.ru/subject/lesson/3954/start/201011
/

44

[IpousBoaHas
CYMMBHI,
MIPOU3BEACHNUS,
4acTHOTO (YHKITUN

https://resh.edu.ru/subject/lesson/3954/start/201011
/

45

[IpousBoaHas
CYMMBI,
MIPOU3BEICHUS,
YacTHOTO (hYHKIIH

46

IIpumenenue
MPOM3BOJTHOM K
HCCIEA0BaHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201135
/

47

IIpumeHeHue
MIPOU3BOJIHOM K



https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/

UCCIIEIOBAaHUIO
byHKIMI Ha
MOHOTOHHOCTb 1
SKCTPEMYMBI

48

[Ipumenenne
MPOU3BOJHOM K
HCCIIEA0BAHUIO
dbyHKUIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/273810
/

49

[IpumeHeHne
MPOU3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

50

Haxoxnenue
HauOOJBIIEr0 U
HaMMEHBIIIETO
3Ha4YCHHS (YHKITUU
Ha OTpE3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/

51

Haxoxxnenue
HauOOBIIETO U
HauMEHBIIIETO
3HaueHUs GYHKIUU
Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/start/36346/

52

Haxoxnenue
HanOOJIBILIETO U
HAaUMEHBIIIErO



https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

3Ha4YeHUs QyHKIUU
Ha OTpe3Ke

53

Haxoxnaeune
HauOOJIBIIIETO U
HaMMEHBIIIETO
3HaYeHUs HyHKIUU
Ha OTpe3Ke

54

Haxoxnaenne
HauOOIBIIEro U
HauMEHBIIIETO
3HaueHUs! QYHKIUU
Ha OTpE3Ke

55

Haxoxnenne
HanOOJIBIIIETO U
HauMEHBIIIETO
3Ha4YeHHS (PYHKITUU
Ha OTpE3Ke

56

[Ipumenenue
MIPOM3BOIHOM 15t
HaXOXKICHHS
HaMJIY4IIero
pelIeHus B
MIPUKJIIaJHBIX
3amavax, s
OTIpeIeTICHUS
CKOPOCTH TIpolLiecca,
3aJJaHHOTO (OPMYJIOif
WK rpaduKoM

https://resh.edu.ru/subject/lesson/6195/start/225651
/

57

KonTtponsHas pabora



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

10 TEME
"[IpousBoaHas.
[Ipumenenne
MIPOU3BOIHOM"

58

[TepBooOpasnas.
Tabnuna
epBOOOPa3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225713
/

59

[TepBooOpa3Hasi.
Tabnuna
epBOOOpPa3HBIX

60

Wnrerpai,
F€OMETPUYECKHUI 1
(buznueckuit CMbICI
MHTErpana

https://resh.edu.ru/subject/lesson/6117/start/225775
/

61

Hurerpan,
reOMETPUUYECKUH U
(bUBUYECKUN CMBICTT
WHTerpaia

62

Wurerpan,
reOMETPUUYECKUH U
(busznueckuit CMbICI
WHTerpaia

63

Breruucnenue
HWHTEeTrpaJa 1o
bopmyne
Hrrotona—Jleiouuig
a

https://resh.edu.ru/subject/lesson/4037/start/269550
/

64

Brruucnenne
HMHTETPAJIA 110



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/

dbopmyie
Herorona—Jleiibaung
a

65

Breraucnenune
WHTETpaJia 1o
dbopmyire
Herorona—JleitOHuI
a

66

Breraucnenne
WHTETpaJIa 1mo
dhopmyne
Herorona—JleitOHMIT
a

67

CucTeMbl JIMHENHEBIX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6122/start/38660/

68

CucTeMbl JIMHENHBIX
ypaBHEHU U

69

Pemenne
MIPUKJIAHBIX 337144 C
TOMOIIBIO CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

70

Pemenue
MPUKIAAHBIX 3a7a4 C
MOMOIIIBIO CHCTEMEI
JIMHEWHBIX
yYpaBHEHUH

71

CucreMsl 1
COBOKYITHOCTHU

https://resh.edu.ru/subject/lesson/4134/start/39002/



https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/4134/start/39002/

LEJBIX,
paIoHaIbHBIX,
HPpalMOHAIBHBIX,
MMOKa3aTeIbHBIX,
JOTapuPMUICCKIX
YpaBHEHUH U
HEPAaBCHCTB

72

Cucremsl u
COBOKYITHOCTH
TENTBIX,
paIMoHaIbHBIX,
HPpaIMOHAIbHBIX,
MMOKa3aTeIbHBIX,
JorapuPpMUIECKux
YpaBHEHUH U
HEPaBEHCTB

73

Cucremsl u
COBOKYITHOCTH
LEeJIBIX,
palMOHAIBHBIX,
UppalMOHAIbHBIX,
MI0Ka3aTeNbHbIX,
Jorapu(pMUIECKuX
ypaBHEHUH U
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/4933/start/127884
/

74

Cucrembl 1
COBOKYITHOCTHU
LIENBIX,
paloHaIbHBIX,



https://resh.edu.ru/subject/lesson/4933/start/127884/
https://resh.edu.ru/subject/lesson/4933/start/127884/

HppalMOHAIIbHBIX,
MMOKa3aTeIbHBIX,
JOTapUPMUICCKIX
YpaBHEHUH U
HEPaBCHCTB

75

Hcnonp3oBanue
rpadukoB QyHKINN
JUISl peIIeHUs
YpPaBHEHUHN U CUCTEM

76

Hcnons3oBanue
rpadukoB QyHKIUH
JUISL peIIEHUs
YpPaBHEHUN U CUCTEM

77

[Ipumenenne
YpaBHEHUM, CUCTEM U
HEPaBEHCTB K
PELICHHUIO
MaTeMaTH4YeCKUX
3a/1a4 U 3a/1a4 U3
pa3Iu4YHbIX 0bJacTei
HAaYKH U peajbHOU
KU3ZHU

78

KonTtponsHas paborta
no teme "MuHTerpan u
€ro IpUMEeHEHUsI.
Cucremsl
ypaBHeHuUi"

79

HarypanbsHble u
LIEJIbIE YnCTIa B




3a/1a4ax U3 pealbHOU
KHU3HHU

80

HarypanbHbie u
LIEJIblE Yncia B
3a/1a4ax U3 pealbHOM
KU3HU

81

HarypansHblie u
LIETIbIE Yncia B
3a/1a4ax U3 pealbHOU
KU3HU

82

[Ipu3naku
JEIIMMOCTH LIEJIbIX
qucell

83

[Tpusnaku
JEIMMOCTH LIEITBIX
qucen

84

[Tpusnaku
JEIMMOCTH LIEITBIX
qucel

85

[ToBTOpEHME,
0000111eHHE,
CHUCTEeMaTH3aIlns
3HaHUHN. YpaBHEHUS

86

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3anus
3HaHUU. YpaBHEHUs

87

[ToBTOpEHue,




000011IeHNE,
CUCTEMAaTH3aLus
3HaHUM. YpaBHEHUs

88

[ToBTOpEHME,
000011eHNE,
cucreMaTu3anus
3HaHUHN. YpaBHEHUS

89

[ToBTOpEHME,
00o01enue,
cUCTEMaTU3aIus
3HaHUM. YpaBHEHUS

90

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HAHUU. YpaBHEHUS

91

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3Hanuil. HepaBeHcTBa

92

[ToBTOpEHME,
0000111eHHE,
CHUCTEeMaTH3aIlns
3HaHui. HepaBeHncraa

93

IToBTOpEHME,
0000111eHME,
cucTeMaTu3anus
3HaHui. HepaBencraa

94

[ToBTOpEHue,
0000111eHHE,




cucreMarusanus
3HaHui. HepaBencraa

95

IToBTOpEHNME,
000011IeHNE,
cUCTEMaTH3aIUs
3HaHu#. CucTteMbl
YpaBHEHUU

96

[ToBTOpEHNME,
00o01enue,
CUCTEMaTH3aITUS
3HaHu. CucTeMbI
YpaBHEHUU

97

[ToBTOpEHNME,
000011IeHHE,
cucTeMaTu3aIus
3HaHuU. OyHKIUK

98

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HaHuM. OyHKIUK

99

HroroBasa
KOHTpOJIbHAS paboTa

100

HroroBasa
KOHTpOJIbHAS paboTa

101

O6o06meHue,
cucTeMaTH3anus
3HAaHUM 3a KypC
anreOpbl ¥ Hayvall
MaTeMaTH4YeCKOTO




againu3a 10-11
KJIACCOB

102

O0001enue,
cucreMarmu3sanus
3HaHUM 3a KypC
anreOpbl 1 Hava
MaTeEMaTH4Y€CKOIo
anHanmza 10-11
KJIacCOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102







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

Anrebpa 1 Hauaja MaTemMaTHdeckoro ananusa 10 kiacc: yueb. s
obmeo6pazosar. opranuzanuii. FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa,
M.U. lllabynuH. - M. : [IpocBemienue

Anrebpa 1 Hauaja MaTemMaTHueckoro ananusa 11 kiacc: yueb. nis
obmeo6pazosar. opranuzanuii. FO.M. Komsrun, M.B. Tkauésa, H.E. ®énoposa,

M.U. labyuun. - M. : IIpocBemienue

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Anre0pa 1 Hauajga MaTeMaTHYeCKOro aHanuza. Junakruueckue matepuaibl. 10
kiace. bazoBeiit yposens/ M. 1llabynun, P.I'. I'azapsa, M.B. Tkauésa, H.e.
®dénopoa. M. IIpocsenieHue.

Anrebpa 1 Hauaja MaTeMaTHYeCKOro aHanu3a. Jlunakruaeckue Marepuaisl. 11
knacc. bazoseiit yposens/ M.U. llaGynun, P.I". 'azapsn, M.B. Tkauésa, H.e.

dénoposa. M. IIpocsenienue.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/



https://m.edsoo0.ru/7f414736






