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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 YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh 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
aHaju3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Heento B 10 kiracce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OecCKOHEUHblE  MepuoAuYecKre  apodu.  Apudmerndeckue  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.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JNeUCTBUTENBHOrO yucna. Mcrmonb3oBanue moaxomsmied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

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

CuHyC, KOCUHYC M TaHT'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

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

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMesxyTku 3HAKOTOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

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



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. lcronbp3oBaHue mporpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUHN 3a7]a4 U3 IPYTUX yYeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a/ad W3 Pa3NUYHbIX 00JlacTeld HAyKW W peajbHOU
KU3HU.

DOyHKUNH U TPaPUKH

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

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PELICHUU 3a1ad U3 APYTHX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

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

[IpousBoaHble  3neMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

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

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XKJAECHUS HAWJIy4llero pELICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



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 pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOM IpaXk TIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOD
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 3a]]a4 MAaTEMaTHYECKON HallPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKUX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3YIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJcarowje20  Mupa,  HpUMEHeHUue  JI02UYECKUX,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXKAY TMOHATUAMH, (OPMYITUPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YAaCTHBIE WM OOIIME;
YCIIOBHBIE;

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

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

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

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 000OOIICHHIA;

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

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMM U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OJieMbl, perraeMoi 3aJjaun, BbICKA3bIBAaTh UJIEU, HALIEJICHHBIE HAa TIOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JICSITENTbHOCTH, IUIAHHPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBHINOJHITH CBOIO YacTb pabOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

QbOPMZ/lPOQGHMe CMbICI06bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OpMAIuu.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WIH HENOCTHKEHUS DPE3YNIbTAaTOB AESATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

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

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

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

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHMUS.

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

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3iuyHbIX 00JIacTeil HAYKU U pealIbHON KU3HHU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUAMU: (QPYHKIHUSA, CIOCOOBI 3aaHusl (PYHKIMH, 00JacTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Ucnonb3oBaTh rpaduku GyHKUMNA 1715 pEelIEHUs] ypaBHEHUH.

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

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXXaTh (GOPMYyJIaMHi 3aBUCUMOCTH MEXIYy BETUYMHAMMU.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBaIOILIEN F€OMETPUUECKOM POrpeccun.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OII€pallMy HaJ MHOKECTBAMHM.

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

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

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

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATUYHBIC M HATypajbHbBIC
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoeinosiHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpPXKAIIUX JOrapu(Mbl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHMHBIX YpPaBHEHHU U €€ pEILICHHUE;
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, YPABHEHHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHs (YHKIUUM HAa TMPOMEXKYTKE, HCIONb30BaTh HX IS
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

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

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

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

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

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

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

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



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COINMAIBHO-DKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
N KounyecTBo yacoB DJIeKTPOHHbIE
" | HaumMeHOBaHHe Pa3IeJIOB H TeM (uudposbie) DOyHKIUOHAIbHAS
n/ Bcer | KouTpouabH IIpakTHyeck
NPorpamMmbl o0pa3oBaTeibH rpaMoOTHOCTH
n 0 ble padoThl He padoThl
ble pecypchl
MHOk€eCcTBa pallHOHAJIBHBIX U
JNENCTBUTEIIBHBIX YHCEI. https://resh.edu.ru/subject/51/
1 14 1 4
PanmionansHbIe ypaBHEHUS U 10/
HEpPaBEHCTBA
9 Oynkumu u rpapuku. CreneHs ¢ 6 3 https://resh.edu.ru/subject/51/
LIEJIBIM [TOKa3aTesieM 10/
ApudmMeTnuecknii KOpeHb N—oi )
https://resh.edu.ru/subject/51/
3 crenenu. UppanuoHansHbie 18 1 4 10/
YpaBHEHUS U HEPABECHCTBA T
DopMmyJIbl .
https://resh.edu.ru/subject/51/
4 TpuronomeTpuu. Tpuronomerpudec 22 1 6 10/
KH€ YPaBHEHUA o
5 [TocnenoBarenbHOCTH U 5 5 https://resh.edu.ru/subject/51/
MpOrpeccuu 10/
5 [ToBTOpEHUE, 0000IICHNE, 3 1 https://resh.edu.ru/subject/51/
cUCTeMaTu3aIlus 3HaHUH 10/
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 19

I[TPOTPAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypcbl

POyHKIHOHAIbLHASA
rPaMOTHOCTH

Crenenb ¢ palluOHATIBHBIM
MOKa3aTeIeM.
[TokazarenpHas GyHKIUS.
[Toka3arenbHble ypaBHEHUS
Y HepaBEHCTBA

12

https://resh.edu.ru/subject/51/11/

Jlorapudmuueckas
GbyHKIMS.
Jlorapudmuyaeckue
YpaBHEHHUS U HEPABEHCTBA

12

https://resh.edu.ru/subject/51/11/

TpuroHomerpuyeckue
dbyHKIIMK 1 UX Tpaduky.
Tpuronomerpudeckue
HEpaBEHCTBA

https://resh.edu.ru/subject/51/11/

[IpousBonas. [Ipumenenue
MPOU3BOJTHOM

24

https://resh.edu.ru/subject/51/11/

HuTerpan u ero
MIPUMEHEHHUS

https://resh.edu.ru/subject/51/11/

Cucremsl ypaBHEHU

12

https://resh.edu.ru/subject/51/11/

HatypanbHble u 1ensie
qucia

https://resh.edu.ru/subject/51/11/

[ToBTOpenue, 06061IeHNE,
cHUCTEMATH3allHs] 3HAHUI

18

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie BocnurareabHbIH
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIe | KOMIIOHEHT
padoThI padoTsbI
pecypchl
MHO3k€eCTBO, oneparuu
1 HaJ MHO>KECTBaMM. 1 ITo3HaBaTeTbHBIN
JnarpaMmebl KOMIIOHEHT
Ditnepa—Benna
PammmonansHEIe YMCHa.
OOBLIKHOBEHHEIE U o
ITo3HaBaTeTbHBIN
2 JECATUYIHBIC TPOOH, 1
KOMITOHEHT
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH
Apubdmernueckue
OIepalnH C
3 paloOHAIbHBIMU 1 1 Ilo3HaBarenpHBIN
YHCJIaMU, KOMITOHEHT
npeoOpazoBaHUs
YUCIIOBBIX BBIPAXKEHUM
[Ipumenenue npobeii u
MPOLEHTOB JJIs PELICHUS
4 MPUKIAAHBIX 3a7a4 U3 1 Ilo3HaBarenpHBIN
pa3IMYHBIX OTpacien KOMIIOHCHT
3HaHUH U pEATbLHON
JKU3HHA
5 [Ipumenenue apooeit u 1 1 ITo3HaBaTenbHBIN




MIPOLICHTOB JIJISl PEILICHUS KOMITOHEHT
MPUKJIAHBIX 33]1a4 U3
Pa3JINYHBIX OTpacien
3HaHUHU U PeAIbHON
KU3HU
JlelicTBUTENIbHBIE YHCIIA. N
ITo3HaBaTenLHEIN
6 PanmonansHbIe U
KOMITOHEHT
HppaIMOHAJIbHBIE YHCIIa
Apudmernueckue
7 OTIepaIvu C ITo3HaBaTeanHEIN
ECTBUTEIILHBIMHI KOMITOHEHT
YHUCIaMU
[IpubnmxEnnbie
BBIUMCIICHUS, TTPABUIIA .
ITo3HaBaTeIbHBIN
8 OKpYTJICHHUS, TPUKUIKA U
KOMIIOHEHT
OIICHKA pe3yybTaTa
BBEIYHCIIEHUH
ToxnecTtBa u .
ITo3HaBaTeIbHBIN
9 TOXIECTBEHHEIE
KOMIIOHEHT
npeoOpazoBaHus
10 YpaBHeHue, KOpEHb [To3naBaTenbHBII
ypaBHEHUS KOMIIOHEHT
1 HepasenctBo, pemienne ITo3HaBaTeIbHBIN
HEpaBEHCTBA KOMIIOHEHT
ITo3HaBaTeIbHBIN
12 Merona uHTEpBaIOB
KOMITOHEHT
13 Pemienue nensix u ITo3HaBaTeIbHBIN
JIPOOHO-PAIIMOHATBHBIX KOMITOHEHT




YPaBHEHUM U HEPABEHCTB

KonTtponsHas pabora o
teme "MHoxecTBa
panMoHANBHBIX U

o ITo3HaBaTeIbHBIN
14 JNEUCTBUTEIHLHBIX YHCEL.
KOMIIOHEHT
Pammmonansubie
yYpaBHEHUS U
HEpaBEHCTB"
OyHKIHUSA, CTIOCOOBI
15 3aanusi QyHKITUH. [To3HnaBaTenbHBII
B3anmuo obpaTHbIe KOMIIOHEHT
byHKIIIN
I'paduk pynkuun.
OO6actp onpeneneHus u
16 MHOKECTBO 3HAUEHUH ITo3HaBaTeTbHBIN
dbyakuun. Hymm KOMIIOHEHT
dbyaknuu. [TpomexyTku
3HAKOMIOCTOSHCTBA
17 YETHbBIE 1 HEUETHRIE ITo3HaBaTeIbHBIN
byHKIMH KOMIIOHEHT
Crtenelb ¢ LEIbIM
MOKa3aTelIeM. .
ITo3HaBaTeIbHBIN
18 CrangaptHas ¢popma
B KOMIIOHEHT
3aIlHiCH JEUCTBUTEILHOTO
Juciia
Hcnonp3oBanue
19 noaxo et Gopmbl ITo3HaBaTeIbHBIN
3alHUCH JEHUCTBUTEIBLHBIX KOMIIOHEHT

YHUCCII IJId pCUICHUA




IMPAKTUYCCKUX 3aaa4 U
MMpCACTAaBJICHUA JAHHBIX

Crenennast GpyHKIUS C

20 HaTypaJbHbIM U LIEJIBIM ITo3HaBaTenbHBIN
nokasarenem. E€ KOMITOHEHT
CBO#icTBa ¥ rpaduk
Apudmernueckuit .

. [To3HnaBarenbHBII

21 KOPEHb HaTypaJIbHON

KOMITOHCHT
CTCTICHH
Apudmernueckuit .
. [To3HnaBaTenbHBII
22 KOpEHb HaTypaJIbHON
KOMITOHCHT
CTCTICHH
CaoiicTBa .
[To3HnaBaTenbHBII
23 apu(pMETHIECKOTO KOPHS
. KOMITOHEHT
HaTypaJIbHOM CTENeHU
CBolicTBa .
ITo3HaBaTenbHBIN
24 apu(pMETHIECKOTO KOPHS
. KOMITOHEHT
HaTypaJIbHOM CTENeHU
CBolicTBa .
[To3HaBaTenbHbBIN
25 apu(pMETHIECKOTO KOPHS
. KOMITOHEHT
HaTypaJIbHOM CTENeHU
JeicTBus c .
[To3HaBaTenbHbBII
26 apupMETHYECCKUMH
. KOMITOHEHT
KOPHSIMH N—OM CTETIeHH
JenicTBus ¢ N
[To3HaBaTenbHBIN
27 apu(pMeTHYECKUMHU
. KOMITOHEHT
KOPHSIMH N—OM CTETIeHH
28 JevicTBus ¢ [To3naBaTenbHBII




apumMeTHIeCKUMU KOMITOHEHT
KOPHSIMU N—O# CTEIEHU
HencTBus ¢ )
29 apu()METHIECKUMHU [To3HaBaTeNbHBIHI
KOPHSIMU N—O# CTEIEHU KOMIIOHEHT
HencTBus ¢ )
30 apu()METHIECKUMH [To3HaBaTeNbHBIHI
KOPHSIMU N—O# CTEIEHHU KOMIIOHEHT
Pemenue ]
31 HppaMOHAIBHBIX [To3HaBaTebHBIN
YpaBHEHUN U HEPABEHCTB KOMIIOHCHT
Pemenue ]
32 HppaMOHAIBHBIX ITo3naBaTenbHBIN
YPaBHEHHI U HEPABCHCTB KOMITOHEHT
Pemenne .
33 UPPALMOHABHBIX [To3HaBaTeTbHBIHA
YPaBHEHHI U HEPABEHCTB KOMITOHEHT
Pemenue .
34 UPPALMOHAIBHBIX [To3HaBaTeTbHBIMA
YPaBHEHUI U HEPABEHCTB KOMITIOHCHT
Pemenue .
35 UPPALMOHANIBLHBIX [To3HaBaTeIbHBIMA
YPaBHEHUI U HEPABEHCTB KOMIIOHCHT
36 CpoiicTBa u rpadux [To3HaBaTeIbHBIN
KOPHS N-O CTENEHU KOMITOHEHT
37 CgoiicTBa u rpaduk ITo3HaBarenbHbIM
KOPHS N-OU CTENEHU KOMITOHEHT
38 KonTponpHas pabota o ITo3HaBaTenbHBIN




Tteme "Apudmernueckuit KOMIIOHEHT
KOPEHb N—OW CTETIEHHU.
HppaunonanbHbie
ypaBHEHUS U
HepaBeHCTBA"
CuHyc, KOCUHYC U
Ye Y [To3HaBaTeNbHBII
39 TAHT'€HC YUCIIOBOTO
KOMIIOHEHT
aprymeHTa
CuHyc, KOCUHYC U
e Y IlozHaBaTenbHBIN
40 TAHT'€HC YUCIIOBOT'O
KOMIIOHEHT
aprymeHTa
ApKCUHYC, apKKOCUHYC U
p ye. ap Y [To3HaBaTeNbHBII
41 ApPKTaHI'€HC YHMCIIOBOTO
KOMIIOHEHT
aprymeHTa
ApKcHUHYC, apKKOCHHYC U .
p ye. ap Y [To3HaBaTENbHBIN
42 ApPKTAaHTEHC YHCIIOBOTO
KOMIIOHEHT
aprymeHTa
Tpuronomerpuueckas
OKPY>XHOCTb,

43 onpeesicHue ITo3HaBaTenpHEIN
TPUTOHOMETPUIECCKUX KOMIIOHEHT
(YHKIHI 4MCIOBOTO
aprymeHra
TpuronomeTrpudeckas
OKPY’KHOCTb,

44 OIpENEIICHUE ITo3HaBarenbHbIM
TPUTOHOMETPUUECKUX KOMIIOHEHT

(GyHKLUH YUCIOBOTO
aprymMeHra




OCHOBHBIE

[To3HaBarenbHBII
45 TPUTOHOMETPUYECKUE
KOMITOHCHT
bopmyIbl
OcHoBHbIE 3
[To3HnaBarenbHBII
46 TPUTOHOMETPUUECKUE
KOMITOHCHT
bopmyIbl
OcHoBHbIE 5
[To3HnaBarenbHBII
47 TPUTOHOMETPUYECKHE
KOMITOHCHT
(hopmyIibt
OcHoOBHBIE 5
[To3HnaBaTenbHBII
48 TPUTOHOMETPHUUECKHE
KOMITOHCHT
(hopmyIbt
[IpeoGpaszoBanue .
[To3HnaBaTenbHBII
49 TPUTOHOMETPUIECKUX
. KOMITOHEHT
BBIpaKEHUI
[IpeobpazoBanue .
ITo3HaBaTenbHBIN
50 TPUTOHOMETPUIECKUX
. KOMITOHEHT
BBIpAKEHUI
[IpeobpazoBanue .
[To3HaBaTenbHbBIN
51 TPUTOHOMETPUIECCKUX
. KOMITOHEHT
BBIpAKEHUI
[IpeobpazoBanue .
[To3HaBaTenbHbBII
52 TPUTOHOMETPHUICCKUX
. KOMITOHEHT
BBIpAKEHUIT
IIpeobpazoBanue .
[To3HaBaTenbHBIN
53 TPUTOHOMETPUUECKUX
. KOMITOHEHT
BBIpKEHUI
54 Pewrenne [lo3HaBaTenbHBIM




TPUTOHOMETPHUECKUX KOMITOHCHT
YpaBHEHUU
Pemenue o
[To3HnaBarenbHBII
55 TPUTOHOMETPUUECKUX
. KOMITOHCHT
ypaBHEHUI
Pemenue o
[To3HnaBaTenbHBII
56 TPUTOHOMETPHUYECKIX
. KOMITOHCHT
YpaBHCHHIA
Pemenue o
[To3naBarenbHBII
S7 TPUTOHOMETPUYECKUX
. KOMITOHCHT
YpaBHCHHIA
Pemenue .
[To3HnaBaTenbHBII
58 TPUTOHOMETPHUYECKIX
. KOMITOHCHT
YpaBHEHHUI
Pemenne .
ITo3HaBaTenbHBIN
59 TPUTOHOMETPUIECKUX
. KOMITOHEHT
YpaBHEHHUI
KounTponsHas pabora no
teme "DopMyiibl .
[To3HaBaTenbHbBIN
60 TPUTOHOMETPHH.
KOMITOHEHT
Tpuronomerpuyeckue
ypaBHeHUS"
[TocnenoBarenbHOCTH,
CHOCOOBI 3aJaHUs .
. [To3HaBaTenbHbBII
61 MOCJIEI0BATENLHOCTEH.
KOMITOHEHT
MoOHOTOHHBIE
MOCJIeIOBATETFHOCTH
62 Apudpmernueckas u ITo3HaBaTenbHBIN




reoMeTpuuecKas KOMITOHCHT
[IPOTPECCHUH.
Hcnonb3zoBanue
MIPOTPECCUU ISt
pEIICHUS PeaTbHBIX
3a]1a4 PUKIIaJHOTO
Xapakrepa
beckoneuno yoObIBarorast
reoMeTpuuecKas
63 nporpeccus. Cymma [To3HaBaTenbHbBIN
OECKOHEYHO YOBIBAIOIICH KOMTIOHEHT
reOMEeTPUYECKON
MPOTPECCUU
64 dopmyJia CIOKHBIX [To3naBaTenbHBII
MIPOLIEHTOB KOMITOHEHT
65 dopmyJia CIOKHBIX [To3naBaTenbHBII
MIPOLIEHTOB KOMITOHEHT
O06o001enue,
cUCTeMaTu3alus 3HaHUH
ITo3HaBaTenbHBIN
66 3a Kypc anreOpsl U Havasl
KOMITOHEHT
MaTeMaTH4eCKOTro
ananu3za 10 knacca
67 HroroBas KOHTpoOJIbHAS [To3HaBaTenbHbBII
pabora KOMITOHEHT
O06001enue,
cUCTeMaTH3aIls 3HAaHUH .
[To3HaBaTenbHBIN
68 3a Kypc anreOpsl ¥ Hayall
KOMITOHEHT

MaTEMaTHYECKOTO
againn3a 10 ximacca




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
ITo3HaBaTenbHBIN
1 Cremnenb C pallMOHATBHBIM TMOKa3aTeeM 1
KOMITOHEHT
. ITo3HaBaTenbHBIN
2 CBolicTBa CTCTICHH 1
KOMITOHEHT
3 [IpeoOpa3oBanue BbIpakeHUH, 1 ITo3HaBaTenbHBIN
COJIep’KalliX pallMOHAIbHbBIE CTEIIEHU KOMITOHEHT
4 [IpeoOpa3oBanue BbIpakeHUH, 1 ITo3HaBaTenbHBIN
COJIepXKaIIUX pallMOHAIbHBIE CTEIICHU KOMIIOHEHT
5 [IpeobpazoBaHue BhIpAKEHUH, 1 1 [To3naBaTenbHBII
COJIepXKaIIUX pallMOHAIbHBIE CTEIICHU KOMIIOHEHT
ITo3HaBaTenbHBIN
6 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
KOMIIOHEHT
ITo3HaBaTenbHBIN
7 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
KOMIIOHEHT
[lo3HaBaTenbHBIM
8 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA 1 1
KOMIIOHEHT
[lo3HaBaTenbHBIM
9 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
KOMIIOHEHT
ITo3HaBarenbHbIM
10 Iloxa3zarenbHble ypaBHEHUS U HEPABEHCTBA 1
KOMITOHEHT
11 IToxa3zaTtenbHast pyHKIHMA, €€ CBOICTBA U 1 1 ITo3HaBaTenbHBIN
rpaduk KOMITOHEHT




KonTtposneHas padota no teme "CrerneHs ¢

12 PALMOHAIIBHBIM MTOKA3ATEIEM. [To3HaBarenbHbII
[TokazarensHas ¢pynknus. [TokasarenpHbIe KOMIIOHEHT
yYpaBHEHUS U HEpaBeHCTBA"

ITo3HaBaTenbHBIN

13 Jlorapudm yucia

KOMITOHEHT

ITo3HaBaTenbHBIN
14 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI

KOMITOHEHT

15 [IpeoOpa3oBanue BbIpaskeHUH, ITo3HaBaTenbHBIN
coJieprKalux Jorapu@mol KOMITOHEHT

16 [IpeoOpa3oBanue BbIpakeHUH, ITo3HaBaTenbHBIN
coJieprKaluX Jorapu@mol KOMITOHEHT

17 [IpeoOpa3oBaHue BbIpaskeHUH, ITo3HaBaTenbHBIN
coJiepKaluX JOTapu(pMBI KOMITOHEHT

18 [IpeobpazoBaHue BhIpAKEHUH, [To3naBaTenbHBII
coJiepKaluX JOTapu(pMBI KOMITOHEHT

19 JlorapudmMuueckre ypaBHEHUS U [To3naBaTenbHBII
HEPABEHCTBA KOMITOHEHT

20 JlorapudmMuueckue ypaBHEHUS U [To3naBaTenbHBII
HEPABEHCTBA KOMITOHEHT

21 Jlorapugmuueckue ypaBHEHHs U ITo3HaBaTenbHBIN
HEPAaBEHCTBA KOMIIOHEHT

99 Jlorapugmuueckue ypaBHEHHs U ITo3HaBaTenbHBIN
HEPAaBEHCTBA KOMITOHEHT

23 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U ITo3HaBaTenbHBIN
rpaduk KOMITOHEHT

24 KonTposneHas paboTa o teme ITo3HaBaTenbHBIN
"Jlorapupmuueckas GyHKIHs" KOMIIOHEHT




o5 Tpuronomerpuueckue GyHKIUH, UX ITo3HaBaTenbHBIN
CBO¥CTBa U rpaduku KOMIIOHEHT

26 Tpuronomerpuieckue GyHKIUH, UX ITo3HaBaTenbHBIN
CBOMCTBA ¥ rpaduKu KOMIIOHEHT

7 Tpuronomerpuieckue GyHKIUH, UX ITo3HaBaTenbHBIN
CBOMCTBA ¥ TpaduKu KOMIIOHEHT

28 Tpuronomerpruyeckue GyHKINU, UX ITo3HaBaTenbHBIN
CBOMCTBa U rpaduku KOMIIOHEHT

29 [IpuMepsl TPUTOHOMETPUYECKUX ITo3HaBaTenbHBIN
HEPABEHCTB KOMIIOHEHT

30 [IpuMeprl TPUTOHOMETPUYECKUX ITo3HaBaTenbHBIN
HEPABEHCTB KOMIIOHEHT

31 [IpuMeprl TPUTOHOMETPUYECKUX ITo3HaBaTenbHBIN
HEPABCHCTB KOMITOHEHT

32 [Ipumepsl TPUTOHOMETPUUECKUX [To3HnaBaTenbHBII
HEPABCHCTB KOMITOHEHT
KonTposnpHas paboTa o teme

33 "TpuronoMmerpuieckue GyHKIIUHA U X [To3naBaTenbHBII
rpa¢uku. Tpuronomerpuueckue KOMITOHEHT
HepaBeHCcTBA"

ITo3HaBaTenbHBIN

34 HenpepriBHbie (yHKIIIH COMIOHCHT

35 MeTox MHTEPBAJIOB [ PELICHMUS ITo3HaBaTenbHBIN
HEPABEHCTB KOMITOHEHT

36 Meroa UHTEPBAJIOB Ul PELICHUS ITo3HaBaTenbHBIN
HEPaBEHCTB KOMIIOHEHT

ITo3naBaTenbHBIN
37 [IpounsBoaHas GyHKIUH

KOMIIOHCHT




Ilo3HaBaTenbHBIN

38 [TpousBoHas KIIUA
P Pyn KOMIIOHEHT
39 I'eomerpuueckuii 1 GU3NIECKUN CMBICI ITo3HaBaTenbHBIN
MPOU3BOJHOM KOMIIOHEHT
40 I'eomerpuyeckuii 1 puzndecKuii CMBICT ITo3HaBaTenbHBIN
MPOU3BOJHOM KOMIIOHEHT
. ITo3HaBaTenbHBIN
41 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN
KOMIIOHEHT
. ITo3HaBaTenbHBIN
42 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN
KOMTIOHEHT
43 [IpounsBoiHasE CyMMBI, IPOU3BEICHHUS, ITo3HaBaTenbHBIN
4acCTHOTO (YHKITUN KOMTIOHEHT
m [IpounsBoiHasE CyMMBI, IPOU3BEICHHUS, ITo3HaBaTenbHBIN
YacTHOTO (QYyHKITHI KOMIIOHEHT
45 [IpousBoHAsA CyMMBI, MPOU3BEICHHS, [To3HnaBaTenbHBII
Y4acTHOTO (QYyHKITHI KOMIIOHEHT
[Ipumenenre mpou3BOIHOM K .
. [To3HaBaTenbHBIM
46 Hccaea0BaHuI0 (PyHKIIMI HA MOHOTOHHOCTD
KOMIIOHEHT
U 3KCTPEMYMBI
[Ipumenenre mpou3BOIHOM K .
. [To3HaBaTenbHBIM
47 HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
KOMIIOHEHT
U 3KCTPEMYMBI
[IpuMeHeHne npon3BOIHOM K .
. [lo3HaBaTenbHBIM
48 WCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
KOMIIOHEHT
U 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K N
. [lo3HaBaTenbHBIM
49 WCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
KOMIIOHEHT

" SKCTPECMYMBI




Haxoxneaue HauboIbIIEro U

[To3HaBarenbHbII
50 HAaMMEHBIIETO 3HaYeHUs (PYHKIIUU HA
KOMIIOHEHT
OTpe3Ke
Haxoxnenne HanOoIbIIEro U .
[To3HnaBarenbHBII
o1 HAaMMEHBIIETO 3HauYeHUs (PyHKIIMH Ha
KOMIIOHEHT
OTpe3Ke
Haxoxnaenne HaubosbIiero u .
[To3HnaBarenbHBII
52 HauMEHBIIETo 3HaueHus (PyHKIUH Ha
KOMIIOHEHT
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U .
[To3HnaBaTenbHBII
53 HAaMMEHBIIETO 3HaYCHUsT (PYHKIIUU HA
KOMIIOHEHT
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U .
[To3HnaBaTenbHBII
54 HaWMEHBIIIETO 3HaYeHUs PyHKIINHA HA
KOMITOHEHT
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U .
ITo3HaBaTenbHBIN
55 HaWMEHBIIIETO 3HaYeHUs PyHKIIMHA HA
KOMITOHEHT
OTpe3Ke
[IpumeHeHue Mpou3BOIHON IS
HAXO0XJICHUS HaWIY4Ilero peleHus B .
[To3HaBaTenbHbBIN
56 MPUKJIAIHBIX 3a7[a4ax, Ui ONpeIeIeHUs
. KOMITOHEHT
CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyIoit
Wi rpaduKom
KonTtponbHas pabora o teme .
" [To3HaBaTenbHbBII
57 IIpousBonHas. Ilpumenenune
- KOMIIOHEHT
IIPOU3BOIHOM
ITo3HaBarenbHbIM
58 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX

KOMIIOHCHT




Ilo3HaBaTenbHBIN

59 [TepBooOpa3nas. Tabmuiia mepBoOOpPa3HBIX
KOMIIOHEHT
60 WuTerpan, reoMmeTpuueckuii U Gpu3NYECKuil ITo3HaBaTenbHBIN
CMBICJT MHTETpajia KOMIIOHEHT
61 WuTerpan, reoMeTpuueckuii U Gpu3NYeCKuil ITo3HaBaTenbHBIN
CMBICJI MHTETpajia KOMIIOHEHT
62 Huterpain, reoMeTpuueckuii U GU3NUECKUMA [To3HnaBarenbHBII
CMBICJT MHTETpajia KOMIIOHEHT
63 Brruncnenue unrerpana no popmyse ITo3HaBaTenbHBIN
Hprorona—Jleitoania KOMITOHEHT
64 Brruncnenue unrerpana no popmyse ITo3HaBaTenbHBIN
Herorona—Jleitoania KOMITOHEHT
65 Brruncnenue unrerpana no popmyse ITo3HaBaTenbHBIN
Herorona—JleiiOauna KOMIIOHEHT
n L
66 Kontponsnas pabora no teme " Muterpan u ITo3HaBaTenbHBIN
€ro npumeHexHue" KOMIIOHEHT
[To3naBatenbHBII
67 Cucrembl TUHEHHBIX YPaBHCHUI
KOMIIOHEHT
[To3naBaTenbHBII
68 Cucrembl TUHEHHBIX YPaBHCHUI
KOMIIOHEHT
69 Peurenne npukiagHpIxX 3a1a4 ¢ IOMOLIBIO [lo3HaBaTenbHBIM
CUCTEMBI JINHEUHBIX YPABHEHUN KOMIIOHEHT
70 Peurenne npukiagHpixX 3a1a4 ¢ IOMOLIBIO [lo3HaBaTenbHBIM
CUCTEMBI JINHEUHBIX YPABHEHUI KOMIIOHEHT
Cucrembl U COBOKYITHOCTH IIEJIBIX,
71 palMoOHANbHBIX, UPPALUOHAIBHBIX, [lo3HaBaTenbHBIM
MOKa3aTeIbHbIX, TOTapUPMUUECKUX KOMIIOHEHT

ypaBHEHUH U HEPABEHCTB




Cucrembl 1 COBOKYITHOCTH LCJIbIX,

79 PALMOHABHBIX, HPPALMOHAIBHBIX, [To3HaBarenbHbII
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX KOMIIOHEHT
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETbIX,

73 PALMOHAIBHBIX, HUPPALMOHAIBHBIX, [To3HnaBarenbHBII
MIOKa3aTeIbHbIX, JJOTAaPUPMUUECKUX KOMIIOHEHT
YpaBHEHUIN U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETBIX,

74 pALMOHAIBHBIX, UPPAIIMOHATBHBIX, [To3HnaBaTenbHBII
MOKa3aTeIbHbIX, JOTapUPMUUECKUX KOMTIOHEHT
YpaBHEHUN U HEPABEHCTB

75 Wcnonb3oBanue rpadukoB QyHKIUN A5 ITo3HaBaTenbHBIN
peuieHust ypaBHEHUN U CUCTEM KOMIIOHEHT

76 Hcnonws3oBanne rpadukoB GyHKIMHN s [To3HaBaTeTbHBIMA
peuieHust ypaBHEHU U CUCTEM KOMIIOHEHT
[IpumeneHne ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUIO0 MAaTEMaTUYECKUX ITo3HaBaTenbHBIM
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00acTeit KOMIIOHEHT
HayKU U peaNbHOU KU3HU

78 KontponbHas padora o teme " CrucreMbl [To3naBaTenbHBII
ypaBHeHUI" KOMIIOHEHT

79 HarypanbsHblie u nensie yncia B 3aadax u3 [lo3HaBaTenbHBIM
peanbHOM )KU3HU KOMIIOHEHT

80 HarypanbeHblie u nienble yncia B 3a7a4ax 13 [To3HaBaTenbHBIM
peanbHOM )KU3HU KOMIIOHEHT

81 HarypanbsHblie u niensle yncnia B 3a7adax 13 [lo3HaBaTenbHBIM
peanbHOM )KU3HU KOMIIOHEHT




Ilo3HaBaTenbHBIN

82 [Ipu3Haky NeIMMOCTH LEIBIX YUCEI
KOMITOHEHT
ITo3HaBaTeIbHBIN
83 [Tpu3HaKKM JETUMOCTH LEBIX YHACEI
KOMITOHEHT
ITo3HaBaTeIbHBIN
84 [Ipu3Haku qeMMMOCTH LEbIX YUCET
KOMITOHEHT
85 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS ITo3HaBaTenbHBIH
3HAHUU. YpaBHEHUS KOMIIOHEHT
86 [ToBTOpEeHue, 0600IIeHNE, CHUCTEMATH3AITUS ITo3HaBaTenbHBIH
3HAHUU. YpaBHEHUS KOMIIOHEHT
87 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS ITo3HaBaTenbHBIN
3HAHUU. YpaBHEHUS KOMIIOHEHT
88 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS ITo3HaBaTenbHBIN
3HAHUU. YpaBHEHUS KOMITOHEHT
89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS [To3HaBaTenbHBIN
3HAaHUU. YpaBHEHUS KOMITOHEHT
90 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT ITo3HaBaTenbHEIN
3HAHUU. YpaBHEHUS KOMIIOHEHT
01 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS ITo3HaBaTenbHEIN
3Hanuil. HepaBeHcTBa KOMIIOHEHT
92 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS ITo3HaBaTenbHBIH
3HaHui. HepaBeHncraa KOMITOHEHT
03 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS ITo3HaBaTenbHBIIH
3HaHui. HepaBeHncrBa KOMITOHEHT
94 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs ITo3HaBaTenbHBIN
3HaHuil. HepaBeHcTea KOMIOHEHT
95 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs ITo3HaBaTenbHBIN
3HaHui. CucTeMbl ypaBHEHUM KOMITOHEHT




9% [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1 1 INo3HaBaTenbHBINA
3HaHui. CucTeMbl ypaBHEHUM KOMIIOHEHT
97 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 1 ITo3HaBaTenbHBINA
3HaHui. yHKIUK KOMIIOHEHT
08 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1 ITo3HaBaTeIbHBINA
3HaHui. yHKIUK KOMIIOHEHT
Ilo3HaBaTeIbHBIH
99 HroroBast KOHTpOJBbHAS padoTa 1
KOMITOHEHT
Ilo3HaBaTeapHBIH
100 Hrorosas koHTposbHas paboTa 1
KOMITOHEHT
O06o001enue, cucreMaTH3amusa 3HaHUH 3a .
ITo3naBaTeTbHBIN
101 KypcC aJireOpbl ¥ HadaJl MATeMaTHIeCKOTO 1
KOMITOHEHT
aganm3a 10-11 ximaccos
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a .
Ilo3HaBaTenpHBIN
102 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIEeCKOTO 1
KOMIIOHEHT
aganm3a 10-11 ximaccos
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







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

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knmaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKiinoHepHoe 00IeCTBO
«M3parenscTBO «IIpocBenienne

HNunaktuueckue marepuaisl o anredpe./M.U. [llabynun, M.B. TkaueBa, H.E.
®denopona, u3a-so "l[Ipocsemenue", 2020

Terpanb-koHcnekT no anredpe/ A.Il. Epmosa, B.B. ['ono6opoasko, A.D.

Kpwxanosckuii, nza-so "Mnekca", 2020

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Anrebpa u Havana aHanuza, 10-11. Metonuueckue pexomennamnuu./H.E.
®enopona, M.B. Tkauesa, uza-so "lIpocsemienne", 2020

KonTtponbpHO-u3MepurtenbHble MaTepuaibl. Anredpa v Havasa aHanuza, 10 -

11./A.H. Pypykun, uza- so "BAKO", 2020

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http//school-collection.edu.ru

http//festival.1september.ru






