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MMOACHUTEJIBHAS 3AIIMCKA

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

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIbI, MOCKOJIBKY, C OJHOMI
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YCHUS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIUMOM [IJIi OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (GOpMyJIUpPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUeCKoi (popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIE YydJaluecs
MOJIyYalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJEJEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MAJIOM, KOTOPBI
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

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

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUU: «YHCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JPYr Apyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaloT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajau3ay, JJIs PEHICHHs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM mIKoje. B crapmieil mikone ocoboe BHUMaHUE YAENISIETCS
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydarommecs NOJIY4YalOT HAaBbIKM TNPUOIMKEHHBIX BBIYUCIECHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B CTaplield IIKOJE, TOCKOJbKY B KaXKJIOM pazfeie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbple yMEHUS HCTIONB3YOTCA PHA UCCIIEIOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepkaTeslbHas JUHUS BKIIOYaeT B cels Takke (OpMHUpPOBaHHE YMEHUU
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperIeTaeTcsl ¢ APYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTENIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEeM YpaBHEHUH W HepaBeHCTB. [Ipu 3TomM OGonbloe BHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJIIIOLIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIUYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHUs «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCS] BO3MOXKHOCTh MCCIIEAO0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oOBEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHHUSI MATEMAaTHYECKHUX MOJENIed pealbHbIX CUTYallUH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAJIbHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEeXHHMKEe U HcKyccTtBe. OOyuaromuecss Y3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPECTABICHUS MPOHU3BIBAIOT BECh KYypC MIKOJBHOW MAaTeMaTUKHU U MpeiararoT



HauOosiee YHUBEPCATbHBIN A3bIK, 00BEAUHSIONIUM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHNUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMUIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaThb BO3MOYKHOCTH IIKOJBHUKY ITOHMMAThb TEOPETUKO-
MHOECTBEHHBIA f3bIK COBPEMEHHOM MAaTEMAaTHUKH H MCIOJIb30BaTh €ro I
BBIPAXKEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hadama MaTeMaTUUYECKOTO aHaiW3ay» MPHUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MTOCTPOCHUSI MOJIENICH peaTbHbIX CUTYaIlul, UCCIIeA0BaHUS
ATUX MOJIeNiel C MOMOIIbIO ammapara ajredpbl 1 MaTeMaTHUYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpHUall Kypca LIMPOKO UCIIOJIb3YETCs
JUI pElICHUs NPUKIaAHbIX 3a1a4d. [Ipu pemennn peanbHbIX MPAKTAUYECKUX 3a7ad
yyaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIATHBIX
3a/lady OpraHu3yeTcsl B IMpollecce U3ydeHHUs BCEX TeM Kypca «AnreOpa v Hayana
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4eCKOTo
aHajau3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2 vaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a paBa roma oOyueHus — 170 wyacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OeCKOHEUHblE  MepuoAuYecKre  apodu.  Apudmernyeckue  omnepauud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuud ¢ JEHCTBUTENbHBIMH uuciaamMu. [IpubnuxéHubie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHMCEN [JIsl PELICHUS MNPAKTUYECKUX 3a/1ad U MPEJICTaBICHUS
JIAHHBIX.

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

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

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

DOyHKUUH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMS ¢ HATypaJlbHBIM U LIEIbIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCJIE0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
peLIEHUs PealIbHBIX 3a/1a4 MPUKIIAJHOTO XapakKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, ClIeACTBUE, JOKAa3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BRIpAXKEHHM, COAEPKAITUX JOTAPUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHre MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

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

DOyHKUUHA U TPaPUKH

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

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmMudeckas QyHKIUHA, UX CBOMCTBA U IpaUKH.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MmareMaTH4eCcKOro aHajamusa

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

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

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAECHUS U YACTHOTO (DYHKIUH.

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

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
WHTETrpaia o bopmyie Hrrorona—JletiOHuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

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

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4eOHOTO TpeameTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY U HAaCTOSIILIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHEM TTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHATh MAaTeMaTHUYCCKUE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluMel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu UM  OOIIECTBEHHOW MPAKTUKHU, TOHUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO N1eATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

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

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIHPOBATb M  NPEeoOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

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

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

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

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

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

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

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

PaGota ¢ undopmanueii:

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

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

CTPYKTYypUpOBaTh UHGOPMALIMIO, IPEACTABIATh €€ B pa3IM4HBIX (popMmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAmMUGHblEe  OClcmeus, 00ecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMyITUPOBATH PA3HOTIJIACHS, CBOM BO3PAYKEHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e TOHMMATh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
M pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOZICH;

e Y4aCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamueHsie Oeticmaus, obecneuugarom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mmpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

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

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPALHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

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



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C HUCIOJIb30BAHUEM aIllapaTa aireopsl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUSAMU: YETHOCTb U HEYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

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

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reoMeTpuYecKasi MPOrpecCcuu.

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

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 IPUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

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

OnepupoBaTh  INOHATUSAMH:  ONpPEACIIEHHWE,  TEOpeMa,  CJIEACTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTEIICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATH TMOHATUSAMM: IMOKA3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe pemeHuss mpocTeHmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSMU:  TNEepUOAMYEcKas  (QYHKUMS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSMU: TpapUKH MOKA3ATEIBHOMW, JIOrapuMHUUECKON H
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U (PU3UUYECKHUI CMBICT MTPOU3BOIHOM JIJISl PEIICHUS
3a/1ad.

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

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

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpaszHbIe 3JIEeMEHTAPHBIX (DYHKITHI; BBIYUCIATH WHTETPAJ
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
duzrIecKoro Xapakrepa, CpeICTBaMU MaTEeMaTHYECKOTO aHanm3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoasubie | IlpakTHuec
n/m | mporpaMmmsl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI KHe padoThl
MHoxecTBa palMOHAIBHBIX U http://school-collection.edu.ru/

1 JIEHCTBUTEILHBIX YKMCel. PalinoHabHBIC 14 1 bu6mmoreka IIOK https://m.edsoo.ru/
YpaBHEHUsI U HEPABEHCTBA http://festival. 1september.ru/articles/
Dysxun u rpaduxi. CTenens ¢ HesM http://school-collection.edu.ru/

2 OKA3ATEIEM 6 bu6mmoreka IIOK https://m.edsoo.ru/

http://festival.1september.ru/articles/
ApH(METHIECKHI KOpeHb N—0f CTEHEHI, http://school-collection.edu.ru/

3 18 1 bu6mmoreka LIOK https://m.edsoo.ru/
VIppauposanbHbIe ypasHCHHs! H HEPABCHCTEA http://festival. 1september.ru/articles/
DOpMYTHI TPUTOHOMETPUH. http://school-collection.edu.ru/

4 T PHIOHOMETpHYECKHE YpABHEHHA 22 1 bu6mmoreka LIOK https://m.edsoo.ru/
http://festival. 1september.ru/articles/
http://school-collection.edu.ru/

5 [TocnenoBaTeIbHOCTH U IPOTPECCUH 5 bubnuoteka [{OK https://m.edsoo.ru/
http://festival. 1september.ru/articles/

IToBTopenite, 060BIIEHIE, CHCTEMATH3AIILS http://school-collection.edu.ru/

6 S 3 1 bubnuoteka I{OK https://m.edsoo.ru/

http://festival. 1september.ru/articles/
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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11 KVIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KoHTpoibHbI IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
e padoThI padoThI
CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM. http://school-collection.edu.ru/
1 [TokazarenbHas QyHKIHA. 12 1 bubnuotexa [JOK
[Toka3arenbHble ypaBHEHUS U https://m.edsoo.ru/
HEpaBEHCTBA http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
Jlorapudmuueckas GyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 bubamorera LOK
P P https://m.edsoo.ru/
HepasereTsa http://festival.1september.ru/articles/
http://school-collection.edu.ru/
Tpuronomerpudeckue GyHKIIUNA U UX
3 rpaduku. TpUroHOMETpUIECKUE 9 1 bubmorexa OK
P P P https://m.edsoo.ru/
HepaseHcTsa http://festival.1september.ru/articles/
http://school-collection.edu.ru/
4 [IpousBoanas. [Ipumenenue 24 1 bubnuoreka [JOK
MPOU3BOTHOM https://m.edsoo.ru/
http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
5 HHTerpan u ero npuMeHEeHUS 9 bubmorera [JOK
https://m.edsoo.ru/
http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
6 Cucrembl ypaBHEHUI 12 1 bubmorexa HOK

https://m.edsoo.ru/
http://festival. 1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
bubmuoreka [IOK

HarypasbHbie U 1enbie uncia 6 https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

[ToBTOpEenue, 06001ICHNE, 18 bubmuoreka [JOK

cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/
http://festival.1september.ru/articles/

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabsnbie | IIpakTuyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI e paboThbI
http://school-collection.edu.ru/
MHO3K€eCTBO, ONepaIuy HaJl
bu6moteka [IOK
1 MHOXeCTBaMH. /lnarpamMmsl 1
i B https://m.edsoo.ru/
Hiepa—beHHa http://festival. 1september.ru/articles/
PanmonansHEIC UKCA. .
http://school-collection.edu.ru/
OOBLIKHOBEHHEIE U JECITUYHEIE
2 00H, MPOIICHTHI 1 Bubamorexa [IOK
gp 1P ’ https://m.edsoo.ru/
CCKOHCHHBIC MCPHONMICCKHIC http://festival. 1september.ru/articles/
Ipoou
ApubdmMeTnueckue orneparuu ¢ http://school-collection.edu.ru/
3 palMOHANIBHBIMU YUCIIAMU, 1 bu6moreka [IOK
peoOpa30BaHMs YUCIOBBIX https://m.edsoo.ru/
BBIPAKEHHUI http://festival.1september.ru/articles/
[Ipumenenue npobeit .
http://school-collection.edu.ru/
MPOLEHTOB JJIs PELICHUS
4 MPUKIAAHBIX 32724 U3 1 bubmmorexa [IOK
p g A N . https://m.edsoo.ru/
paSHHqHI“’IX OTPACICH SHAMIH 1 http://festival.1september.ru/articles/
peanbHOM KU3HU
[Tpumenenue apooeit u http://school-collection.edu.ru/
5 IIPOLIEHTOB JUIsl PELICHUS 1 bubnuoreka [IOK

MPUKIAJAHBIX 3a1a4 U3
Pa3IUYHBIX OTpaciel 3HaHUU U

https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

peanbHOM )KU3HU

JlelicTBUTENIbHBIE YHCIIA.

http://school-collection.edu.ru/
bu6mmoreka [IOK

6 PanmonansHble U
1t https://m.edsoo.ru/
HpPALHOHAILHBIC HHCIa http://festival.1september.ru/articles/
http://school-collection.edu.ru/
7 Apudmernueckue onepanuu c bubnuoreka [JOK
JNEUCTBUTEILHBIMU YU CIIAMU https://m.edsoo.ru/
http://festival.1september.ru/articles/
[IpuOnmxEHHbBIE BRIYUCIICHNUS, http://school-collection.edu.ru/
8 MIpaBUJIa OKPYIJICHUS, IPUKUIKA bubnuoreka [IOK
U OLIEHKA pe3ysbTara https://m.edsoo.ru/
BBIYHCIJIEHUH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
9 ToxxaecTBa U TOXKISCTBEHHEIE bu6moreka [IOK
npeoOpazoBaHus https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
10 VYpaBHEHUE, KOPEHD YPAaBHEHUS bubmmorexa IOK
p » KOPEHE JP https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
1 HepasenctBo, perienue bubnunoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
b K
12 Meron uHTEpBaIOB nommorexa O

https://m.edsoo.ru/
http://festival.1september.ru/articles/
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Pemrenue nensix u gpoOHO-

http://school-collection.edu.ru/
bubmuoreka [IOK

13 ALUOHAIBHBIX YDABHEHUN U
pall P https://m.edsoo.ru/
HCPABCHCTB http://festival.1september.ru/articles/
KonTtposnsHas paboTa o teme
"MHOXeCcTBa pallMOHAIBHBIX U
14 JNEUCTBUTEIHLHBIX YHCE.
PaIII/IOHaJ'II)HBIG ypaBHeHI/ISI nu
HEpaBEHCTB"
http://school-collection.edu.ru/
DyHKIUSA, CTTIOCOOBI 3aJaHuUs
15 ¢byskuyn. Bzanmuo oGpartHbie Bubamorexa [IOK
(byH . p https://m.edsoo.ru/
YHKIIH http://festival.1september.ru/articles/
I'padux k. O0macTe
pacpuk yn http://school-collection.edu.ru/
OTIPENICTICHUS U MHOYKECTBO
16 3HaueHni ¢yHkiuu. Hymu bubmorexa OK
" HyH Y https://m.edsoo.ru/
YHKLIIH. HPOMEXKYTKH http://festival.1september.ru/articles/
3HAKOIIOCTOSHCTBA
http://school-collection.edu.ru/
bu6mmoreka [IOK
17 YETHbIE U HEUYETHRIE KIIUHA
ymxn https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
CreleHs ¢ 1eIbIM ITI0Ka3aTeIeM.
18 CrannmapTHas opma 3anmcu Eubmorexa HOK
. P p https://m.edsoo.ru/
ACHCIBUTCILHOTO HCTa http://festival.1september.ru/articles/
o http://school-collection.edu.ru/
Hcnonrs3oBanue moaxoaaien
bu6mmoreka [JOK
19 (bopMBI 3anucu

JIENCTBUTEIIBHBIX YUCEIT IJII

https://m.edsoo.ru/
http://festival.1lseptember.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
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PCIICHHUA MMPAKTHUYCCKUX 3a/1a4 U
MMpCACTABJICHUA JAHHBIX

Crenennast GyHKIUS C
HATYpaJIbHBIM H [EJIBIM

http://school-collection.edu.ru/
bu6mmoreka [{OK

20
nokasarenem. E€ cBolicTBa u https://m.edsoo.ru/
rpadux http://festival.1september.ru/articles/
http://school-collection.edu.ru/
21 Apudmernueckuil KOpeHb bubnuoreka [IOK
HAaTypaJlbHOW CTENEHU https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
29 Apudmernueckuil KOpeHb bubnuoreka [IOK
HaTypaJbHOMN CTENEHU https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
93 CaoiicTBa apu(pMETHIECKOTO bubnuoreka [JOK
KOPHS HAaTypaJIbHOM CTENEHU https://m.edsoo.ru/
http://festival. 1september.ru/articles/
24 CBoiicTBa apr(pMETHIECKOTO
KOPHS HaTypaJIbHOU CTEIICHH
o5 CBoiicTBa apr(pMETHIECKOTO
KOPHS HATypaJIbHOW CTEIICHH
http://school-collection.edu.ru/
26 JlelicTBus ¢ apuMEeTHUESCKUMHU bubnuoreka [JOK
KOPHSIMU N—O# CTEIEHU https://m.edsoo.ru/
http://festival.1september.ru/articles/
7 JleiicTBus ¢ apupMETHIECKUMU
KOpPHSIMH N—OU CTENEHU
28 JlelicTBus ¢ apupMETHIECKUMU



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
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KOPHSIMU N—O# CTENEHU

JleiicTBus ¢ apuMETHIECKUMU

29 KOpPHSIMH N—OW CTEIIEHU
30 JleiicTBus ¢ apudMETHISCKUMU
KOPHSIMU N—O# CTEIEHU
http://school-collection.edu.ru/
31 Pemrenne nppanmoHaibHbIX bubnuoreka [JOK
YpaBHEHUIN U HEPABEHCTB https://m.edsoo.ru/
http://festival. 1september.ru/articles/
32 Pemrenne nppanmoHaIbHBIX
YpaBHEHUN U HEPABEHCTB
33 Pemrenne nppanmoHaIbHBIX
YpaBHEHUN U HEPABEHCTB
34 Pemenue nppannoHanbHbIX
YpaBHEHUH U HEPaBEHCTB
35 Pemenue nppannoHanbHbIX
YpaBHEHUH U HEPABEHCTB
http://school-collection.edu.ru/
36 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTCIICHH https://m.edsoo.ru/
http://festival.1september.ru/articles/
37 CpoiicTBa u rpaduK KOpHS n-oi
CTENEHU
KounTtponsHas pabora no teme
38 "Apupmernueckuil KopeHb n—
oil crenenu. MppanuonaibHbie
YPaBHEHUS U HEpPABEHCTBA"
39 CuHyc, KOCHHYC U TaHTE€HC http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

YUCJIOBOT'O apryMeHTa

bubmuoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

CuHyc, KOCHHYC U TaHT€HC

40 YHUCJIOBOTO apryMeHTa
ADKCHHYC, aPKKOCHHYC B http://school-collection.edu.ru/
41 ApPKTaHI'€HC YHMCIIOBOTO Bubmorexa [IOK
https://m.edsoo.ru/
aprymenta http://festival. 1september.ru/articles/
ApKCHHYC, apKKOCHHYC U
42 apKTaHT€HC YHUCIIOBOTO
aprymeHTa
Tpuronomerpuueckas http://school-collection.edu.ru/
43 OKPY)KHOCTb, OTIPEACIICHUE bubnuoreka [IOK
TPUTOHOMETPUICCKUX (PYHKITUI https://m.edsoo.ru/
YHCII0BOTO apryMeHTa http://festival.1september.ru/articles/
Tpuronomerpuyeckas
44 OKPYXXHOCTb, OTIPE/ICIICHIE
TPUTOHOMETPUYCCKUX PYHKITUN
YUCJIOBOTO apryMeHTa
http://school-collection.edu.ru/
45 OcCHOBHBIE bubmuoreka [JOK
TPUTOHOMETpHUUYECKUE (OPMYIIBI https://m.edsoo.ru/
http://festival. 1september.ru/articles/
46 OcHoBHBIC
TPUTOHOMETpHUUYECKUE (OPMYIIBI
47 OcCHOBHBIE

TPUTOHOMETpUYECKHE (HOPMYIIbI



https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
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48

OCHOBHBIE
TPUTOHOMETpUYECKHE (HOPMYITBI

49

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAXKCHUI

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

50

[IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUIN

51

[IpeoGpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

52

[IpeoGpaszoBanue
TPUTOHOMETPHUUYECKHX
BBIPAKECHUU

53

[IpeobpazoBanme
TPUTOHOMETPUUECKUX
BBIPAKCHUHN

54

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUH

http://school-collection.edu.ru/
bu6moreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

55

Pemenune TpuroHoMeTpu4ecKux
YpaBHEHUI

56

Pelrenre TpUroHOMETPUYECKUX
YpaBHEHUH

57

PelreHnre TpUroHOMETPUYECKUX
yYpaBHEHUH



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Pewrenne TpuroHOMETpUYECKUX

58 N
YpaBHEHUU
59 Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUI
KonTtposnsHas paboTa o teme
60 "®opMyJibl TPUTOHOMETPUH.
Tpuronomerpuueckue
ypaBHEHHUA"
IlocenoBaTenbHOCTH, CIOCOOBI http://school-collection.edu.ru/
61 3aJJaHus IIOCJIEIOBATEIILHOCTEN. bu6moreka [IOK
MouoToHHEIE https://m.edsoo.ru/
OCJIEIOBATEILHOCTHU http://festival.1september.ru/articles/
Apudmernueckas u i
http://school-collection.edu.ru/
reoMeTpHuUIecKasi IPOTPECCHH.
bu6moreka [IOK
62 Hcnons3oBanme nmporpeccuu
https://m.edsoo.ru/
JULSL pCUICHHA pealIbHBIX 3ajat http://festival.1september.ru/articles/
MPUKIIATHOTO XapakTepa
beckoneuyHo yoObIBarorast )
http://school-collection.edu.ru/
reoMeTpHuyecKasi IpoOrpecCHs.
bu6moreka [IOK
63 CymMa GeCKOHEYHO
5 . . https://m.edsoo.ru/
YOBIBAIOLICH I'COMETPHHCCKON http://festival.1september.ru/articles/
MPOTPECCUU
http://school-collection.edu.ru/
bubmuoreka [JOK
64 dopmyiia CII0KHBIX IIPOLEHTOB
PMY. pont https://m.edsoo.ru/
http://festival.1september.ru/articles/
65 ®dopmyrna CI0KHBIX TPOLIEHTOB
66 O06001enne, cuCTEMaTH3 A http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

3HaHUH 3a Kypc anreOpsl U
Hayval MaTeMaTUu4eCKOTo
anayimza 10 xiacca

bubmuoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

67 Wrorosas koHTposibHas paboTa 1
O6o01enune, cucTeMaTu3ays http://school-collection.edu.ru/
68 3HaHUH 3a Kypc anreOpbl U 1 bubnuotexa [JOK
Hayvaj MaTeMaTHYeCcKOTro https://m.edsoo.ru/
anaimza 10 knacca http://festival.1september.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

11 KVIACC

KosmmyecTBo yacoB 1 DJIEeKTPOHHbIE
ara
Ne T ungposbie
€Ma ypoka Konrpoabubie | Ilpakruyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsl
Crenensb C pallMOHATBLHBIM TOKa3aTeeM 1
2 CBoiicTBa CTETICHH 1
3 [IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALLINX 1
panroHaIbHBIC CTCTICHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEPIKALIUX 1
panroHaIbHBIC CTETICHH
5 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1
paloHaIbHbIE CTEICHH
6 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
7 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas ¢yHKIUA, €€ CBOMCTBA U 1
rpaduk
KonTponsnas pabora no teme "CremneHs ¢
12 palOHATILHBIM [TOKA3aTeJIeM. 1 1
[TokazarenpHas ¢ynkuus. [lokasarenpHbie
YPaBHEHUs U HEpPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1




[IpeoOpazoBanme BEIpAKEHUH, COAECPKAIUX

15
aorapupmbl

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIX
JaorapuQmbl

17 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

91 Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa

99 Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa
Jlorapupmuueckas KLU, €€ CBOMCTBA U

23 ’
rpaduk

24 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U
rpaduk

o5 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

26 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

97 Tpuronomerpuyeckue GyHKIHUU, UX
CBO¥CTBa U rpaduku

28 Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U rpaduKu

[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTponbHas paborta o teme
"Jlorapugmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCcKHe
GyHKIIMY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QpyHKITIN

35 Metoa HHTEpPBaIOB /Il peLICHHS
HEpaBEHCTB

36 Metoa HHTEpPBaIOB /Il peLICHHS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NYECKU CMBICI
MIPOU3BOJHOMN

40 I'eomerpuueckuit 1 Gpu3nIECKUit CMBICI

MIPOU3BOJHOMN




41 [IponsBoaHbIE IIEMEHTAPHBIX QYHKIUI
OU3BOJHBIC 3JIEMEHTAPHBIX KU

42 IT VH

43 [IpousBoiHasE CyMMBI, IPOU3BEICHMUS,
9acTHOTO (DyHKIIMIA

44 [IpousBoiHas CyMMBI, IPOU3BEICHUS,
Y4acTHOTO (hyHKIIH

45 [IpousBoiHAs CyMMBI, IPOU3BEICHUSI,
Y4acTHOTO (hYHKIIHM
[IpuMeHeHne npon3BOIHOMN K

46 HCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

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

49 Hccaea0BaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

50 Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs GYHKIIMU HA OTPE3Ke

51 HaxoxaeHne HauboIbIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIMU Ha OTPE3Ke

59 HaxoxaeHne HauboIbIIero 1 HANMEHBIIIETO
3HaueHUs (YHKIIMU Ha OTPE3Ke

53 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO




3Ha4YeHUs1 (PYHKIIUN HAa OTPE3Ke

Haxonc):[eHHe HarOOJIBIIEr0 U HAUMEHBIIIETO

>4 3Ha4eHUs1 (PYHKIIUH HA OTPE3KE

55 Haxoxaenne HauboJbIIero 1 HAMMEHBILIETO
3Ha4eHUs1 QYHKIIUN HAa OTPE3KE
[IpuMeHeHne npon3BOIHOMN s
HAXOKJICHHUS HAWITY4IIIEro PEICHUs B

56 MPUKJIAIHBIX 3a7ja4ax, Ui ONpeeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyoit
WK rpa@uKoM

57 KonTponbnas paborta o teme
"[IponsBonHas. [Ipumenenne npon3BogHOM"

58 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX

60 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

61 HHTerpain, reoMeTpuuecKuil 1 PU3NUECKUMA
CMBICTT MHTETpajia

62 HHTerpain, reoMeTpuuecKuil 1 PU3NIECKUMA
CMBICTT MHTETpajia

63 Brruncnenue unrerpana no popmyse
Herorona—JleitOHuna

64 Brruncnenue unrerpana no popmyse
Herorona—IJleitOnuna

65 Brruncnenue uHTerpana no popmysne
Hrrorona—IJleitOnura

66 Brruncnenue uHTerpana no popmysne




Herorona—JIeitbHUnA

67

Cucrembl TMHENHBIX YpaBHEHU

68

Cucrembl TMHENHBIX YpaBHEHUN

69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

70

Pemrenne npukiiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANIBHBIX, HPPALHUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

CucreMsl 1 COBOKYITHOCTH LECJbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

73

CucremMbl U COBOKYIMHOCTHU LENbIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOrapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTH LECJbIX,
PpaOHAJIbHBIX, HPPALIUOHAJIBbHBIX,
II0Ka3aTCJIbHBIX, JIOFapI/I(bMI/I‘leCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelieHus: ypaBHEHUI U CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIUH IS
pElIeHNs YpaBHEHUIN U CUCTEM




IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX

77
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00acTei
HAyKU U peaJbHOU KU3HU

78 KonTtponeHast padota no Teme "MuTerpan u
ero npuMeHeHus. Cucremsl ypaBHEHU"

79 HatypainbHble u 1enble yncia B 3a7adax u3
peanbHOM KU3HU

80 HatypainbHble u 1enble yncina B 3a7adax u3
peanbHOM )KU3HU

81 HatypainbHble u 1enple yncina B 3a7adax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LIEIBIX YUCE

83 [Ipu3HaKK JETMMOCTH HETBIX YUCE

84 [Ipu3HaKK JETMMOCTH HETbIX YUCE

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

86 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs
3HAHUU. YpaBHEHUS

87 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HAHUU. YpaBHEHUS

88 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs
3HAaHUU. YpaBHEHUS

89 IToBTOpeHue, 0000LIIEHNE, CHCTEMAaTU3AIUS
3HaHUHN. YpaBHEHUSA

90 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS

3HaHUHU. YpaBHEHUS




[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

91 . 1
3HaHui. HepaBencraa

92 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui. HepaBeHncrea

93 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 1
3HaHui. HepaBeHncrBa

94 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
3HaHui. HepaBeHncrBa

95 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1
3HaHuU. OyHKIUK

98 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuM. OyHKIUK

99 Hrorosas koHTpoJIbHAs paboTa 1

100 Hroropas koHTpoJIbHAs paboTa 1
O60061enue, cucreMaTru3anys 3HaHU| 3a

101 Kypc anreOpbl ¥ Hayal MaTeMaTHYeCKOro 1
ananu3za 10-11 kmaccos
O06001eHue, cucTeMaTru3anys 3HaHu| 3a

102 Kypc anreOpbl ¥ Hayal MaTeMaTHYeCKOro 1
ananu3za 10-11 kmaccos

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




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

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AkiinoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBenieHne

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Marematuka: anredpa U Hadajga MaTeMaTUYeCKOr0 aHaIu3a, TeOMETPHSI.
Anrebpa u Hauana MaremMaTu4eckoro ananusa, 10-11 kmaccel/ Meroauyeckue
pekoMmeHaanuu k yueoOuuky Anumona 1. A., Komsruaa FO.M., TkaueBoit M.B.

U Apyrux, AknuonepHoe oomectBo «M3aarensctBo «IIpocBemnienue»

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru

http://school-collection.edu.ru/

http://festival.1september.ru/


https://m.edsoo.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/

