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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 kimaccoB paspaboTtaHa Ha
ocHOBe DenepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
OPeIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, M TPAAULUN POCCHICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OeCTIEUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTHsI M HETPEPHIBHOTO
0o0pa3oBaHus, [IEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0YUYAOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajma MaTeMaTHUYECKOrO aHaW3a» SIBJISETCS OJHUM U3
Hanboyiee 3HAYMMBIX B MPOTpaMMeE CTapuield IIKOJIbl, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy IJig H3Y4YCHUs BCEX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUJICHUE YyYalluxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HMHGOPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTU. B pamkax
JAHHOTO Kypca ydJalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMyIUPYET CBOU JOCTUKEHUSI B MaTeMaTUYECKOH opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIeHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XH3HU. B TOXe Bpemsi oBiajeHUE
a0CTpaKTHBIMA ¥ JIOTHYECKH CTPOTMUMHM MAaTEMAaTUYECKUMH KOHCTPYKIIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IICHHE U KOHKPETU3AINIO, A0OCTparupoOBaHHUE U
aHAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIeHUE. B xome n3ydenus
anreOpbl M Hayajl MaTEMaTUYECKOr0 aHaju3a B CTapliedl IIKOJEe ydalluecs
MOJIy4alOT HOBBIM ONBIT pELICHHUS] MPUKIAIHBIX 33/ady, CaMOCTOSATEIBHOIrO
MOCTPOCHUSI MAaTEMAaTHUYECKUX MOJENEeH peallbHbIX CUTyalludi UM WHTEpIpEeTaluU
NOJIYYEHHBIX  PEUICHUW, 3HAKOMATCS C  NOpUMEpPaMU  MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaAMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcsl Kak depe3 y4eOHbIM Marepuall, cocOoOCTBYIOMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUs, TaK W uepe3 crnenuduxky ydeOHOW AesTeTbHOCTH,



TpeOyromieit CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MPOJAOJIKUTEIIBLHOMN
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN pEe3yJbTar.

B ocHoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOIo
aHaJu3a JISKUT JIeITeIIbHOCTHBIA MPUHIIUI 00YYEHUS.

Crpykrypa Kypca «Anredbpa u Hadajia MaTeMaTHYECKOTO aHalIM3a» BKJIIOYAET
CIEAYIOIIUE COAECPKATEIbHO-METOAUYECKUE JHUHUU: «YHHCIIa W BBIUUCICHUS,
«Dynkuun  u - rpadpukuy, «YpaBHeHMS U HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHokecTBa U JIoTMKa». Bce OCHOBHBIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HA NPOTSKEHUHU JBYX JIET
oOydeHus B cTaplied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS APYT JIpyra U MOCTEIEHHO
HACHIIIAsICh HOBBIMM TeMaMHM W  pasnenamu. JlaHHbId Kypc  sIBIsETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe coJepkKaHue HECKOJIbKUX
MaTeMaTHYEeCKUX JUCIUIUIUH: anredpa, TPUTOHOMETPHs, MaTEMaTUYECKUN aHalu3,
Teopusi MHOXKeCTB M ap. [lo mMepe Toro kak ywamiuecs OBJIafeBarOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, y HUX MOCIe0BaTEIbHO (OPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTHYECKYH0 MOJIeNIb pealbHOMU
CUTyallud, TPUMEHSTh 3HAHUSA, MOJyYeHHblE B Kypce «Anrebpa M Hauajia
MaTEMaTUYECKOTO aHaju3a», JJIs PElIeHUs] CaMOCTOSITENIbHO cPOopMyITUpOBaAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYMCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBIKOB MCIIOIB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieii mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYUCIUTEIBHBIX HABHIKOB, BKIIOYAIOMIUX B CeOs
UCIIOJIb30BaHUE Pa3IUYHBIX (OpPM 3amucu  JEWCTBUTEIBHOTO 4YHCIA, YMEHHE
pPallMOHANIBHO BBIIOJHATh JEUCTBUS C HUMH, Je€JIaTh IPUKUAKY, OLICHUBATH
pesynbrar. OOyyaromuecs TOMYyYarT HaBBIKH NPHUOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICHCTBUH ¢ YHCIIaMH, 3allMCAaHHBIMH B CTaHAapTHOW (opme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUMN.

JIuanus «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHUH BCETO
oOydeHHsI B CTapuiell IIKOJIe, TMOCKOJIbKY B KaXIOM pa3felie MporpaMMbI
MPEyCMOTPEHO PEIIEHUE COOTBETCTBYIOMMX 3a7ad. OOyuaroniuecs: OBIaJeBarOT
Pa3IMYHBIMUA METOJAMHU PELICHUS UEbIX, PAalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUYECKUX U  TPUTOHOMETPUUECKUX  YPaBHEHHIA,
HEPABEHCTB U UX cucTeM. [lomyuyeHHbIE YMEHHS UCTIONB3YIOTCS MPU UCCIEA0BAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pPEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha
HaxO0XXJICHUE HAWOONbIIMX M HAUMEHbIIMX 3HaueHud ¢yHkuuu. J[lannas
cojepKaTelibHasi JMHUSA BKJIIOYaeT B ce0s Takke (QOpMHpPOBAHHE YMEHH
BBINIOJIHAITh Pacy€Thl MO (QopmysiaM, MPeoOpa3oBaHUS LEbIX, PalMOHATbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAKECHU,



cojepKalux cTeneHu W jorapudmbel. biarogapss uzydeHuto aiareOpanyeckoro
Marepuajga MPOUCXOJUT  JajbHEWIlee  pa3BUTHE  ANTOPUTMHUECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyxaeHud, paboTbl C  CUMBOJBHBIMH  (QopMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB M HEpaBeHCTB. Auredpa
npemyiaraer 3(PQGEeKTUBHbIE MHCTPYMEHTBI I PEIICHUs] MPAKTUUYECKUX U
€CTEeCTBCHHO-HAYUYHBIX 3aJ1ay, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
SI3bIKa HAYKH.

ConepxatenbHo-MeTonnueckass JuHUsA «DyHKMM U rpaduKu» TECHO
NeperieTaeTcs ¢ APYTUMHU JUHUSIMHU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIILHOCTh U3YyUYCHHUS Marepuarna. N3yuenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (HYHKIIMHI, UX CBONCTB
U TpaduKoB, UCIOIb30BaHUE (PYHKIMHA Ui PEIICHUS 3a/ad U3 JAPYTHX y4eOHBIX
IPEAMETOB U PEATHHOM JKM3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHaJIU30M,
TaK M C pPEIICHUEM ypaBHEHUU W HepaBeHCTB. lIpw 3TOM OOJBIIIOE BHUMAaHHUE
yaensetrcss GOpMUPOBAHUIO YMEHHs BBIpaXKaTh (POpMysraMu 3aBUCHMOCTH MEXKTY
pa3TUYHBIMUA BEJTUYMHAMH, HCCIE0OBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BETUYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil U cioBecHOU. Ero msydenue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETH3aIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenpHast nuHusi «Hauyama maTeMaTHYecKOTro aHaliv3ay TMO3BOJISIET
CYIIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh MCCIEAO0BATH U
cTpoutTh Tpaduku (QYHKIMH, OmpeAensaTh WX HaUOONbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
ycKOpeHusi TmpoieccoB. JlaHHas coaepkaTenbHas JHHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTU IIOCTPOCHHUS MAaTEMAaTHYECKUX MOJIEJIEd pealbHbIX CUTYallUH,
HAXOJXKJICHHS] HAWJIYYILEro pPEIICeHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOTO aHalin3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAITLHO-JIOTHYECKOTO W KPEATHBHOTO
MBIIUICHUS, (POPMHUPOBAHUID YMEHUM pACHO3HABATH IMPOSIBJICHHUS 3aKOHOB
MaTeMaTUKW B Hayke, TEXHUKE M HUcKyccTBe. OOyuarommuecss Y3HAOT O
BBIJAIOIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUA MATEMaTUKH KakK
HayKH, U KX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM  TEOPUU  MHOXKECTB.  [€OpPEeTUKO-MHOKECTBEHHBIC
MPEJCTaBICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HauOosiee YHUBEPCATIbHBIN S3BbIK, OOBEAUHSIONMINN BCE pa3/iesibl MATEMaTUKU U €€
NPWIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY IOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MATEMAaTUKM M HCIIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICJIEH.

B kypce «AnreOpa M Hadajla MaTeMaTUYECKOTO aHalW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TTOCTPOCHUSI MOJIEJICH peaTbHbIX CUTYaIlui, UCCIICIOBAHMS
ATUX MOjeNiel C MOMOIIbIO anmapara ajaredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
VHTEPIPETALNUN MOJTYYEHHBIX PE3YyIbTATOB. Takue 3aJaHusl BIUIETEHBI B KaXJIbIU
U3 pa3ziesIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca IIUPOKO UCIIOJIb3YETCs
IUI PEICHUs MPUKIAAHbIX 3a1a4. [[py pemeHnn peanbHbIX NMPAKTUYECKUX 3a]a4
ydaliuecss pa3BUBAIOT HAOJIONATETbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJIB30BATh AHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npoOaeMy. JlesTeaTbHOCTh MO (POPMHUPOBAHUIO HABLIKOB PEIICHHS TPHUKIIAIHBIX
3a/lay OpraHM3yeTcs B IMpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayasa
MaTeMaTHUYECKOI0 aHaJIN3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeObHOM muiaHe Ha HW3ydeHHE Kypca ajreOphl M Haydajdl MaTeMaTH4eCKOTO
aHajgu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Hejemo B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a jiBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEYHbIE  MepUuoANYecKre  JIpolOu.  ApudmeTndeckue  omnepamud  C
palMoHaILHBIMU YHCIIaMH, TIPEOOpa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenue
npoOeil U MPOIIEHTOB JJIsl pelIeHUs MPUKIAIHBIX 3a/a4 U3 Pa3IMYHBbIX OTpaciien
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmMeTndyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uHciaMu. [IpubiamkEHHbIe
BBIYMCIICHUS, TIPABUJIa OKPYIJICHUSA, IPUKUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUMN.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JNeUCTBUTENBHOrO yHucna. Mcrmonb3oBanue momaxojsuied  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHWCEN JJI PEUICHUS NMPaKTUYECKUX 3aJad U MPeACTaBICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATypaIbHOUN CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
aApKTaHI€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpUUYECKUE (HOPMYIIBL.

YpaBHEeHHE, KOpE€Hb YypaBHEHMs. HepaBeHCTBO, pelICeHHME HEPABEHCTBA.
MeTton UHTEPBAIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUN.

[IpruMmeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKHUX 3a]a4
U 33/1a4 W3 Pa3IMYHbIX 00J1aCTEel HAYKU U PeabHOM KU3HHU.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpatHbie (QyHKIUY.

OO6nacTp ompeneneHus] 1 MHOXECTBO 3HaueHUM (yHkiuu. Hymu QyHkuum.
[TpomexyTku 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIEC (DYHKIUU.

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



TpuroHomerpuueckass OKPYKHOCTb, ONPEIACICHUE TPUTOHOMETPUYECKUX
(YyHKUMI YKCIIOBOTO apryMEHTA.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE TTOCEA0BATECIBHOCTH.

ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUYeCKOn
nporpeccun. @opmyna CIOXKHBIX IMPOLEHTOB. McHoib30BaHUE TPOTPECCUU TS
pEeLIEHUs PeAIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara JJisg OIUCAHHS PpPeajbHbIX
MIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

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

Crenens ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOIICTBA CTENIEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeseM.

[Iprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHUS U HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPAaBHEHHI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMAaTHYECKUX 3aJa4 U 3a/lad U3 Pa3JUYHBIX O0JacTel HAyKH U pealbHOU
KU3HU.

DyHKUNH U TPaPUKH

Oyukuust. [lepuogmueckne  pynknuu. IIpoMekyTkKM  MOHOTOHHOCTH
dbyHkuun. MakcuMyMbl U MUHUMYMbl (QyHkuuu. HamOonbliee u HauMeHblliee
3HaYeHUe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapupmudeckas QyHKIUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpa@ukoB QYHKIMN ISl pElICeHUs] YPAaBHEHUM U JTMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB ¢GyHKIUN I UCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PELIEHUH 3aJad U3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuyeckuid U (QU3MYECKUH  CMBICIT
ITPOM3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxaeHne HanOobllero 1 HauMEeHbIIEero 3HauyeHus: (GyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajadax, I ONpENENIEHHs CKOPOCTH IIpoIecca, 3aJaHHOro
dbopmymoit uiam rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNuterpan, ero reoMerpudyeckuii u (U3MUECKUNA CMBICH. Bbruncienue
uHTerpana mo popmyne Hetotona—Jlelionua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JOCTHKEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CIEIYIONIUX JUYHOCTHBIX,
METaNpeIMETHBIX U MMPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOTrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOr0 OOIIeCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMOJICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HUX
GYyHKIUSAMU U HA3HAYECHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHHH B JPYrux HaykaxX, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHCHUEM JOCTUKECHUN HAYKU U JIESITEIbHOCTBIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMYUBOTO OyAYIIErO.

DcTeTUYeCKOE BOCIIUTAHUE!

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHU, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCHUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HAHUS B
MHTEpecax 3J0poBOro u 6€30macHoro odpasa KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OT/AbIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3nIeCKOoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATENbHOCTHIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYyJy, OCO3HAaHHUEM LIEHHOCTU TPYAOIIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  MpPOPECCHOHAIBHOW  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUH BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOrMYecKoe BOCITUTAHUE:!

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-DPKOHOMHYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAaHWUW JUIsl peuleHusl 3ajad B
00JacCTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OICHKH UX
BO3MOKHBIX TTOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd ¢  OOIIECTBEHHOW TMPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YellOBEYECKON esTeTbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBIAJCHUEM SI3BIKOM
MaTEMaTUKU M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
WHAUBUAYaIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4E€OHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euCmBUAMY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCBUIMU.

1)  Vhuuseepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Qopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECCO8 obyuarwuxcsi (oceoenue
Memo0o08  NO3HAHUS — OKpYJcarmowjeco  Mupa,  NpUMEHeHue  JO02UYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMAaTUYECKUX
O00OBEKTOB, MOHATUM, OTHOUIEHUM MEXIYy MNOHATUAMH; (DOPMYIHPOBATH
OmpeNesiecHUs]  MOHSTHHM;  yCTaHABIMBATh  CYIIECTBEHHBI  MNpHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHUMATh, (OPMYIMpPOBAaTH M  NpeoOpa3oBbIBaTh  CYKICHHUS:
YTBEPJAUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM I8 BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTpaUBaTh apryMEHTaLHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpaATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICAOBATCIBCKUC I[GﬁCTBPISII

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONIMNE TMPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH IKCIICPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOATETHHO (POpMYyIHUpPOBATH 00OOIIEHNS U BBIBOJIBI 1O pe3yabTaTaM
POBEEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATH JIOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

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

PaGota ¢ uadopmanueii:

BBISBJIATh NeUuThl MHOOpPMAINKU, JAaHHBIX, HEOOXOMAMMBIX IS OTBETA
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMALIUIO, TPEACTABIATh €€ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJIEKHOCTh uH(popMaIu o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oeticmeus,  obecnevusarom

CcHOpMUPOBAHHOCIL COYUATLHBIX HABLIKOE 0OVHUAOUUXCAL.
OO1ieHue:

BOCIPUHMMATh H (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh pa3juyhe M CXOACTBO IMO3HIIUI; B
KOppEKTHOU (hopme HOpMyITUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]a4 MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUH.

CoTpyaHU4ECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/a4; MPUHUMATh [IEeTh
COBMECTHOW JIESITEIhbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeaessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IUIaH, aJTOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO PEIICHUS C

y4€TOM MMEIONINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTpOJIB:

BJIaACTh HaBbIKaAMHU MO3HaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CflCTBHfI N MBICIUTCIIBHBIX IIPOHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yiibTaTa pCIICHUS MaTeMaTHYeCKOM 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECreyrBaTh JOCTHXKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB:

10 KUIACC

Yucia v BLIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIeCATUYHAS APOOb, MPOIECHTHI.

Boimonuars  apudMeTrudyeckue — onepandd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh IPUKUJIKY Y OLIEHKY Pe3yJIbTaTa BHIYUCICHUU.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dopMa 3amuMcu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypadbHOM CTEIEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH NEHCTBUTEIBHBIX YUCET ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSTUSIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILEJIOE,
palMoOHAILHOE, UPPALIMOHATIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
yYpaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonusaTe mnpeoOpa3zoBaHusl LENbIX, PAMOHAIBHBIX W HPPalMOHATBHBIX
BBIDQXKEHHMH W  pellaTb OCHOBHBIE  THUNBI  UEIBIX, pPAalAOHAIBHBIX U
WPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuYHbIX 00JIacTe HAYKU U peabHOM KU3HH.



MopenupoBaTh pealibHble CHUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHS, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C HCIOIb30BAHUEM aIllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh
ONpeJeNieHHs] U MHOXKECTBO 3HAYEHUU (QYHKIUHU, TpaduK (PYHKIUU, B3aUMHO
oOpaTHbIe (PYHKITHH.

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

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u unTath rpaduku JUHEHHON (QYHKIMM, KBaAPAaTUUHOW (DYHKIUH,
CTENeHHOU (PYHKITUU C IIeJIbIM NTOKa3aTeIEM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3a]a4 U3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havasa maTeMaTH4ecKOro aHajim3a

OnepupoBaTh NOHATUSAMHU: IIOCIENOBATENBbHOCTb, apudmernyeckas MU
reOMETpUYECKasi IPOrPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOILIEH T€OMETPUYECKON MTPOrPECCU.

3a1aBaTh MOCIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

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

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI — ammapar Juisi  ONHCAHMS
peaslbHBIX TPOLECCOB W SBJICHUM, MPH pElIeHUH 3aJad M3 JIPYruX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATYpAIbHOE, I1IE€JIOE€ YHUCJIO0; HMCIIOIb30BATh
NPU3HAKKU JICIMMOCTH IEJIbIX YUCEJ, PA3JI0KEHHUE YHCJa Ha MPOCThIE MHOXKUTEIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
aorapudMmsi.



YpaBHeHHd U HEPAaBeHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa30BaHUsl  BBIPAKEHMUIA;
ONEPHUPOBATh TMOHATUSAMH: IMOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUW, COAEpPXkKAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTs penieHuss mpocTelmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PELICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JUISl PEIIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTABISTH
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI MO YCIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM alllapaTa anreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMU: Tepuoanyueckas  QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH DOKCTpemMyMa (QyHKIMHM, HauOoJblee WU
HauMEHbIIlee 3HA4YeHHs (YHKIUUM HAa TMPOMEXKYTKE, HCIONb30BaTh HX IS
UCCIIeI0BaHus (PYHKINH, 3aJaHHOU rpapuKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAWHATHOM TUIOCKOCTU H
UCIIOJIb30BATh JJIsl PELICHHS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOHN IIOCKOCTH T'paUKU JTUHEHHBIX YpPaBHCHHI
Y UCIOJIB30BATh UX JUISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Hcnonws3zoBath rpaduku (QyHKUMH IS HCCIEAOBAHUS MPOLECCOB U
3aBHCUMOCTEN U3 IPYTUX yYEOHBIX JUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIIWS, TPOU3BOAHAS (DYHKIINH,
UCIIOJIb30BaTh TEOMETPUIECCKUHN U (PU3NIECKUI CMBICT TTPOU3BOTHOMN JJISl PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE IEMEHTAPHBIX (DYHKINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKIIHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl UCCIEI0BAHUS K IOCTPOCHUIO TpaUKOB.

Hcnonp3oBaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YIIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4aX.

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



HaxoauTte mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKIIHI; BBIYUCISATh WHTETPAJ
o ¢popmyne Hororona—JleliOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBAMUA MaTEMaTHUECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 eMCTBUTEIBbHBIX YHCell. PalimoHaIbHBIE 14 1 0 bubmmorexa [TOK
a ’ https://m.edsoo.ru/ffOcf6f0
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 0 0 bubnuoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/ffOcf6f0
3 ApubMeTnuecknii KOpeHb N—0i CTEIIEHH. 18 1 0
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpUroHomeTpuu. TpuroHoMeTpudecKre 22 1 0
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5 0 0 Et?[iﬂlljr?:;igﬁ}:f 0cF6H0
5 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 3 1 0
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 0
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas KITUS.
2 .HOl“apI/IiMI/IT-IeCKI/Ie (by:BI—IIIeHI/IH " 12 0 0 bubnmorexa [IOK
p P https://m.edsoo.ru/ffOcf6f0
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIUH U UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 0
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenue mpou3BOHOM 24 1 0
bu6mmoreka [JOK
5 nu 9 0 0
HHTSEPAT H Er0 MpHMEHEHIA https://m.edsoo.ru/ffOcf6f0
6 Cucrembl ypaBHCHUI 12 1 0
bubmuoreka [JOK
7 H 6 0 0
HEYPAIBHBIE H HCIBIE Hend https://m.edsoo.ru/ffOcf6f0
8 HOBTOPSHI/IG, o0o011eHue, cucreMaTu3anus 18 5 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue A op
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
MHO3K€eCTBO, ONepaIuy HaJl
1 MHOKeCTBaMH. JlmarpamMmbl 1 0 0 bubmorexa HOK
y ' P https://m.edsoo.ru/ffOcf6f0
Ditnepa—Benna
Pammmonansueie yncina. OOBIKHOBEHHBIE
2 U IECATUYHBIE IPOOH, IPOILIEHTEI 1 0 0 bubmmorexa [OK
POOH, TP ’ https://m.edsoo.ru/ffocf6f0
OCCKOHEYHBIC MTEPHONIECKHE IPOOH
ApubdmMeTnueckue orneparuu ¢
palMOHAIBHBIMU YUCIIAMU, bu6mmoreka [IOK
3 1 0 0
peoOpa3oBaHUs YHCIOBBIX https://m.edsoo.ru/ffOcf6f0
BBIPAKCHUHN
[Ipumenenue npoOeid U MPOLIEHTOB IS
4 peLIeHMS IPUKIIAJIHBIX 3a/1a4 13 1 0 0 bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUuM 1 https://m.edsoo.ru/ffOcf6f0
peanbHOM KU3HU
[Ipumenenue npobeii ¥ MPOLEHTOB IS
5 peuleHus NpUKIagHbIX 33a1a4 U3 1 0 0 bubnunoreka [JOK
pa3JIMYHBIX OTpAcied 3HAHUM U https://m.edsoo.ru/ffOcf6f0
peanbHOM KU3HU
JlericTBUTENIbHBIEC YHCIIA.
bu6nmoreka [JOK
6 PannonansHble 1 MppalMoHaIbHbIE 1 0 0

qucia

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

ApupmeTrueckue oneparum ¢

7
JCUCTBUTEILHBIMH YHCITAMA
[TpubnmkEHHBIC BEIYUCIICHUS, TIPABHIIA
8 OKPYTJICHUS, TIPUKHJIKA U OLICHKA bubmorexa LHOK
24 1P . https://m.edsoo.ru/ffOcf6f0
pe3yibTaTa BRIYUCICHAN
9 TokecTBa U TOXKISCTBCHHBIS bubmmoreka [{OK
npeoOpazoBaHus https://m.edsoo.ru/ffOcf6f0
10 VYpaBHeHHEe, KOpEHb YPaBHCHUS bubmorera [JOK
P > KOPEH® 3P https://m.edsoo.ru/ffocf6f0
11 HepaBeHcTBO, pellieHre HEpaBeHCTBA bubmorexa [IOK
P P P https://m.edsoo.ru/ffocf6f0
bu6moreka [IOK
12 Metoz uteppanos https://m.edsoo.ru/ffOcf6f0
Pemenne nensix u qpoOHO-
13 AIMOHABHBIX YPABHCHUH H bubmorexa IOK
patt P https://m.edsoo.ru/ffOcf6f0
HEPaBEHCTB
KonTtponpHas padoTa o teme
"MHO€eCTBa pallMOHAIBHBIX U
14 JIEACTBUTENILHBIX YHCEIL.
PannonanbHble ypaBHEHUS U
HEepaBeHCTB"
15 OyHKIHUS, CTIOCOOBI 3aJaHus] (PYHKIIUU. bubmuoreka [JOK
B3aumHuo o6patHble pyHKIMU https://m.edsoo.ru/ffOcf6f0
16 OyHKIMA, cIOCOObI 3a1aHusl (PYHKIIMH. bubnuoreka [IOK
B3aumHuo o6patHble QyHKIMU https://m.edsoo.ru/ffOcf6f0
17 OyHKIHMS, CTIOCOOBI 3aJaHus (PYHKIIUU. bubnunoreka [JOK
B3aumuo o6patHbie QyHKIMU https://m.edsoo.ru/ffOcf6f0
18 OyHKIMA, CIIOCOObI 3a1aHusT (PYHKIIMH. bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

B3anmuo oOpaTtHbie GYHKITHH

https://m.edsoo.ru/ff0cf6f0

I'paduk pyrkuu. OdnacTh
OTIpEICIICHUST 1 MHOKECTBO 3HAUCHUI

bu6mmoreka [{OK

19
¢byakmun. Hyma Gyakmmm. https://m.edsoo.ru/ffOcf6f0
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA
. " bubnuoreka [JOK
2 q
0 STHBIC 1 HEUCTHbIC kL https://m.edsoo.ru/ffOcf6f0
CreneHs C 1IeJbIM [TOKa3aTEeIeM.
21 CrangaptHas ¢popMa 3anucu brommorexa [OK
. P P https://m.edsoo.ru/ffOcf6f0
JEWCTBUTEILHOTO YHCIIa
Hcnonws3oBanne moaxoasiieii opmbl
99 3aIlMCH TEUCTBUTEIBHBIX YUCET JUIsS bubmuorexa [JOK
peLIeHUs TPAKTUYECKUX 3a7a4 1 https://m.edsoo.ru/ffOcf6f0
MIpe/ICTaBICHUS] TAaHHBIX
Crenennas KIIMS C HAaTypaJIbHbIM U
23 €JIbIM HOKiZ’IF{CIIIICM Eé CB};pﬁCTBa u Bubmmorexa [JOK
1 ’ https://m.edsoo.ru/ffOcf6f0
rpaduk
ApudMeTnuecknii KOpeHb bubnuoreka [JOK
24 .
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/ffOcf6f0
o5 ApubMeTHIeCcKrii KOpeHb bubnunoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/ffOcf6f0
26 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnunoreka [JOK
HaTypaJbHOU CTEIECHU https://m.edsoo.ru/ffOcf6f0
97 CpoiicTBa apuPMETUUECKOTO KOPHS bubnunoreka [JOK
HaTypaJbHOU CTEIEHU https://m.edsoo.ru/ffOcf6f0
08 CpoiicTBa apuPMETUUECKOTO KOPHS bubnmnoreka [JOK
HaTypaJIbHOU CTEIECHU https://m.edsoo.ru/ffOcf6f0
29 JleicTBus ¢ apuPpMETHIECKUMU bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

KOPHSIMH N—OM CTENEHU

https://m.edsoo.ru/ff0cf6f0

JlelicTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
30 .
KOPHSIMU N—O# CTENECHU https://m.edsoo.ru/ffOcf6f0
JleticTBus ¢ apuMETHICCKUMHU bubnuorexa [JOK
31 .
KOPHSIMU N—O# CTENEHU https://m.edsoo.ru/ffOcf6f0
32 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOPHSIMU N—O# CTENEHU https://m.edsoo.ru/ffOcf6f0
Pemrenne nppanmOHaIBHBIX YpaBHEHUN bubnuorexa [JOK
33
Y HEPABEHCTB https://m.edsoo.ru/ffOcf6f0
Pemrenne nppaiimOHAIBHBIX YpaBHEHUI bubnuoreka [IOK
34
Y HEPABEHCTB https://m.edsoo.ru/ffOcf6f0
Pemenne nppanoHaaIbHBIX YpaBHEHHI bubnuoreka [IOK
35
Y HEPABEHCTB https://m.edsoo.ru/ffOcf6f0
Pemenne nppanmoHaIbHBIX YpaBHEHHI bubnuoreka [IOK
36
Y HEPABEHCTB https://m.edsoo.ru/ffOcf6f0
Pemenue uppanoHaibHBIX YpaBHEHHI bubnuoreka [JOK
37
Y HEPABEHCTB https://m.edsoo.ru/ffOcf6f0
38 CaoiicTBa u rpaduk KOpHs N-0i bubnnoreka [JOK
CTETICHU https://m.edsoo.ru/ffOcf6f0
39 CgoiicTBa u rpaduk KOpHs N-oi bubnunoreka [JOK
CTETICHH https://m.edsoo.ru/ffOcf6f0
KounTtponbHas pabora o teme
40 "ApupmeTrueckuilt KopeHb N—oif
creneHy. MppannoHanpHble ypaBHEHUS
U HEpaBEeHCTBA"
41 CuHyc, KOCHUHYC M TAHT€HC YUCIIOBOTO bubnmoreka [JOK
aprymeHnrTa https://m.edsoo.ru/ffOcf6f0
42 CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOIO bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

apryMeHTa https://m.edsoo.ru/ffOcf6f0
ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC bubnuorexa [JOK
43
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/ffOcf6f0
ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC bubnuorexa [JOK
44
YUCIIOBOIO apryMeHTa https://m.edsoo.ru/ffOcf6f0
Tpuronomerpuueckas OKpy>KHOCTb,
45 OTpe/ieNIeHue TPUTOHOMETPUUECKHUX
(YHKIIMI YHMCI0BOrO apryMeHTa
Tpuronome eckas o OCTb,
4 | ompesercune rpuroroveTpcery Buorera LIOK
OHpe)IeJ'IveHI/Ie T P https://m.edsoo.ru/ffOcf6f0
(yHKIIHMI 4MCIOBOTrO apryMeHTa
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubmuorexa [JOK
hopmyIbl https://m.edsoo.ru/ffOcf6f0
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIbl https://m.edsoo.ru/ffOcf6f0
49 OCHOBHBIE TPUTOHOMETPUYECKHE bubnnoreka [JOK
bopMybt https://m.edsoo.ru/ffOcf6f0
50 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoreka [JOK
(bopMyIbI https://m.edsoo.ru/ffOcf6f0
51 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX bubnuoreka [IOK
BBIpOKCHUHN https://m.edsoo.ru/ffOcf6f0
59 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX bubnuoreka [IOK
BBIpAXKCHUI https://m.edsoo.ru/ffOcf6f0
53 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX bubnuoreka [IOK
BBIpAXKCHUIN https://m.edsoo.ru/ffOcf6f0
54 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX bubnuorexa [IOK
BBIPAXKCHUI https://m.edsoo.ru/ffOcf6f0
55 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

BBIpAXKCHUN https://m.edsoo.ru/ffOcf6f0
Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK

56 .
YpaBHEHUU https://m.edsoo.ru/ffOcf6f0
Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK

o7 .
YpaBHEHUU https://m.edsoo.ru/ffOcf6f0

58 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/ffOcf6f0
Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK

59 .
yYpaBHEHUU https://m.edsoo.ru/ffOcf6f0
Pemrenne TpuroHoMeTpu4ECKuX bubnuoreka [IOK

60 .
YpaBHEHUU https://m.edsoo.ru/ffOcf6f0
Pemenne TpuroHOMeTpUYECKUX bubnuoreka [IOK

61 .
YPaBHEHHU https://m.edsoo.ru/ffOcf6f0
KonTtponpHas padoTa o Teme

62 "®opMyIBl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHUA"
[TocnenoBarenbHOCTH, CIOCOOBI

63 3aJlaHus TIOCTIeI0BATEIbHOCTEH bubmmorexa [TOK

A A ] https://m.edsoo.ru/ffOcf6f0

MOHOTOHHBIE TIOCEI0BATEIILHOCTH
Apudmernueckas u reoMeTpruecKas

64 nporpeccuu. Mcronap3oBanue bubnnoreka [JOK
MPOTrPECCUU ISl PEIICHUS PEeaIbHbIX https://m.edsoo.ru/ffOcf6f0
3a/1a4 NIPUKJIAJHOTO XapaKTepa
beckoneuHo yObIBaromas

65 reoMerpuueckas nporpeccus. Cymma bubnuoreka [IOK
0EeCKOHEYHO yObIBaromIeit https://m.edsoo.ru/ffOcf6f0
rE€OMETPUYECKON IIPOTPECCUU

66 dopmyra CI0KHBIX TPOLIEHTOB bubnuorexa [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

https://m.edsoo.ru/ff0cf6f0

67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTn3anus 3SHaHUH
68 3a Kypc anreOpbl ¥ Haval 1 bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
MareMaTndeckoro anaiansa 10 kiacca
OBIIEE KOJJMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
eMa ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3y4yeHusi | obOpa3oBaTebHbIE
padoThI padoThI
pecypchl
CreneHp ¢ palMoHAIFHBIM TIOKa3aTeIeM 0 0
CBoiicTBa cTEeTIeHN 1 0 0
3 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIX 1 0 0
panroHaIbHBIC CTCTICHH
4 [IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAIIIX 1 0 0
panroHaIbHBIC CTCTICHH
5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1 0 0
panMoHalbHbIE CTEIICHU
6 [Toka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 0 0
7 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1 0 0
8 [Toka3zaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1 0 0
9 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1 0 0
10 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
1 IToxa3zaTtenbHast GpyHKUMSA, €€ CBOICTBA U 1 0 0
rpaduk
KonTponpHas padota no teme "CreneHs ¢
12 palMoHaIbHBIM MOKa3aTeNIEM. 1 1 0
IToxazatenbHast pyHkuus. [lokasarenbHble
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uyucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JOTapU(pMbI 0 0




15

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKALIIIX
norapupmMsl

16

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17

[IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

18

[IpeoOpa3oBaHue BbIpaKEHUH, COAEpPIKAILINX
Jorapu(pmsl

19

JlorapudmMuueckre ypaBHEHUS U
HEpaBEHCTBA

20

Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21

Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa

22

Jlorapudmuueckre ypaBHEHUS U
HEpaBeHCTBA

23

Jlorapudmuueckasi QyHKIHs, €€ CBOWCTBA U
rpadguk

24

Jlorapudmuueckas QyHKIHs, €€ CBOWCTBA U
rpaduk

25

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

26

Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U IrpaduKu

27

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U IrpauKu

28

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbnas paborta o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepwiBHbie QyHKITIN

35 Metoa HHTEpPBaIOB /Il peLEHHs
HEpPaBEHCTB

36 Metoa HHTEpBaJIOB /sl peLeHHS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 GuU3NYECKU CMBICI
MIPOU3BOJHOM

40 I'eomerpuueckuit 1 Gu3NIECKU CMBICI
MPOU3BOJHOM

41 [Ipon3BoHbIE IIeMEHTAPHBIX QYHKLIUH

42 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
9acTHOTO (DyHKIIMIA

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
Y4acTHOTO (QYyHKITHI
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
1 DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[Ipumenenre mpou3BOIHOM K

49 Hccaea0BaHuI0 (PYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU HA OTPE3Ke

51 Haxoxaenne HauboIbIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU HA OTPE3Ke

59 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHHusl QYHKIIUN Ha OTpe3Ke

53 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIEero 1 HAMMEHBIIETO

3HA4YCHUA (byHKI_II/II/I Ha OTPC3KC




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4eHUs1 (QYHKIIUN HA OTPE3KE
[IpuMeHeHnne npou3BOIHON IS
HAXOKJICHHUS HAWITY4IIIEro PEHICHUs B

56 MPUKJIAIHBIX 3aja4ax, Ui ONpeeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyIoit
WM rpapuKoM

57 KonTponsHas pabora no teme
"[IponsBonHnas. [Ipumenenne npon3BoIHON"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U pu3NYeCcKuit
CMBICJI HHTErpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruucnenue uarerpana no gopmyie
Herorona—JleitOHunA

64 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

66 Brruucnenue uarerpana no Ggopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YpaBHEHUN

69 Perenne npukiIagHbIX 337a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEHHBIX YPaBHEHUU

70

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, TOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
palOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHns ypaBHEHU U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelieHus: ypaBHEHUI U CUCTEM

77

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO0 MAaTEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaJbHOU KU3HU

78

KonTtponpHas padota no teme "MuTerpan u




ero npuMmeHeHus. Cucremsl ypaBHEHHU"

79

HarypanbHble 1 1ienbie yncia B 3aa4ax U3
peanbHOM KU3HU

80

HarypanbsHble 1 1ienbie yncia B 3aJa4ax U3
peanbHOM KU3HU

81

HarypanbHble 1 1ienbie yncia B 3aj1a4ax 13
peanbHOM )KU3HU

82

HpI/ISHaKI/I JCIIUMOCTH LCIIBIX YHUCEIT

83

HpI/I3HaKI/I JCIIMMOCTH LCIIBIX YHUCET

84

HpI/I3HaKI/I JCIIMMOCTH LCJIBIX YHUCET

85

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

86

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

88

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

89

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITUS
3HaHUN. YpaBHEHUS

90

[ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3ALUS
3HaHUU. YpaBHEHUs

91

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

92

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrea

93

[ToBTOpEHue, 06001IeHNE, CHCTeMaTH3aIUs




3HaHui. HepaBeHncrea

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS

9 . 1
3HaHui. HepaBeHncrea

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHUi. CrucTeMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui. OyHKIUK

98 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

99 Hrorosas koHTpoJIbHAs paboTa 1

100 Hrorosas koHTpoJbHAs paboTa
O0o001enue, cucTeMaTH3alysa 3HaHUH 3a

101 Kypc ajreOphbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccoB

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTEMaTHYECKOTO aHallu3a, T€OMETPHUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHO€e 00IIECTBO

«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. bBypmuctposa T.A. Anre6pa u Hayana MmaTeMatuyeckoro aHaiauza. 10 - 11
kiaccel. Paboure mporpaMmMel 00111e00pa3oBaTENbHBIX yUpekIeHun. M.,
«ITpocsemenuey, 2023.

2. bypmuctpoBa T.A. I'eomerpus. 10 - 11 xmaccel. PaGoune nmporpammel
obmeoOpa3oBarenbHbIX yupexaeHui. M., «IIpocsemnienuey, 2018.

3. Paboune nporpammsl 1o reometpur. 7-11 kmaccer CocraButens: H. @.
I'aBpunosa — M.: Bako, 2023.

4. Illabynun M. U. u op. Anrebpa 1 Hayasia MaTEMaTUHIECKOTO aHAIM3A.
Hunnaktnueckue marepuaiibl 10 u 11 knaccel. M., «IIpocsemenney, 2023.
5. TkauéBa M. B. u np. AnreOpa 1 Hauana MaTeMaTHYECKOTO aHAJK3a.
Tematnueckue tecthl. 10 1 11 knaccel. M., «IIpocBemenuey, 2023.

6. TkauéBa M. B. u np. AnreOpa u Hayana MaTeMaTUYECKOTO aHAIU3A.

Metonnueckue pekomenaanuu. 10-11 knaccel. M., «IIpocBemenuey, 2023.



7. 'eometpus, 10-11 xnacc. CamocTosITeNNbHBIE U KOHTPOJIbHBIE padoTshl / A. I1.
Epmona, B. B. 'ono6opoasko. — M.: Unekca, 2018.

8. 3uB b. I'. '’eomeTpust: nunaktuyeckue marepuansl s 10, 11 kimacca. — M.:
IIpocsemenue, 2018.

9. Caaksin C. M. Tloypounsie pazpadbotrku 10—11 xmaccer /C. M. CaaksiH, B. @.
byry3oB. — M.: [Ipocsenienue, 2018.

10. 3uB b. I'. 3agaun no reomerpuu aiist 7—11 kinaccos/ b. I'. 3uB, B. M.
Meiinep, A. I'. baxanckuii. — M: [IpocBemenue, 2018.

11. JIutBunenko B. H. I'otoBumcs k EI'3. 10, 11 kmaccel. — M.: [IpocBenienue,

2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/

3. ege.fipi.ru/

4. http://www.matematika-na.ru



5.0unmknoneaus s aerei http://the800.info/yentsiklopediya-dlya-detey-

matematika

6.DHIIMKIIONE AU IO MATEMATHKE

http://www.krugosvet.ru/enc/nauka_i_tehnika/ MATEMATIKA.html

7.CHpaBO‘IHI/IK 110 MaTCMAaTHUKEC IJI IKOJIBbHUKOB

http://lwww.resolventa.ru/demo/demomath.htm

8.Maremaruka oH-naita http://uchit.rastu.ru
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