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MNOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajia MaTeMaTHYECKOTO
aHanu3a» 0a3zoBoro ypoBHs miisi oOydaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha
ocHOBe DeepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHUs, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHU,
OPEIBSIBISIEMBIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, W TPATUIMH POCCUHCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl OOECIIEUYMBaeT OBIAJCHHE KIFOYEBBIMU
KOMIIETCHIIUSMH, COCTABIISIONIMMHU OCHOBY JJISi CAMOPAa3BUTHs M HETPEPHIBHOTO
00pa30BaHus, IIETOCTHOCTh OOIIEKYIHTYPHOTO, TUYHOCTHOTO W MO3HABATEIBHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana MaTEeMaTHYECKOTO aHAJIM3a» SIBISETCA OJAHUM M3
HaumOoJiee 3HAYMMBIX B IpPOrpaMMe CTapIIed IIKOJIBI, IOCKOJIbKY, C OJIHOH
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMEHTAJIBHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBCHHO-HAYYHBIX KYPCOB, @ C JIPYrOMl CTOPOHBI, ()OPMHPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIIUICHUE YyYalluxcs Ha YPOBHE, HEOOXOAUMOM JIJIi OCBOCHHS
KypcoB HH(POPMATUKH, OOIECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydyalllMecs OBJIJIEBAIOT YHHMBEPCAIbHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopasi GOpMyIupyeT CBOU JOCTHIKEHHUSI B MaTeMaTuieckon (opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUA 3aKOHAMH (PU3UKHU, XUMHH, OHOJIOTHM, TOHHUMaHUS
OCHOBHBIX TEHJICHIIMA OKOHOMUKM M OOIIECTBEHHOW JKU3HM, I[O3BOJSET
OpUEHTUPOBATHCS B COBPEMEHHBIX IUMPOBBIX W KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOoXe BpeMs OBIaJeHUE
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTUMHM MATEMAaTHUYECKHUMH KOHCTPYKUIHAMH
pa3BHBAcT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUS, UCTIOIB30BaTh 0000IEHNEe U KOHKPETU3AIMI0, aOCTparupoBaHue H
aHaAJIOTHI0, POPMHUPYET KPeaTUBHOE U KPUTUUECKOE MBINIIICHHE. B Xo/ne n3ydenus
anreOppl W HaYall MaTeMaTUYeCKOTO aHajin3a B CTaplied IIKOJe YydJaluecs
MOJIYYalOT HOBBIM OMNBIT PEIIEHUS TMPUKIATHBIX 3a/ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaNbHBIX CHUTYallMid W WHTEPIpETaluu
MOJIYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TpUpOJAE, HAyKe H B HCKYCCTBE, C BBIJAIONTUMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIHAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepual, CoCOOCTBYIOMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK M 4Yepe3 cherupuKy y4eOHOU IesTeITbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIIEHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToquku oOOydeHHs anredpe M HayajiaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOIO aHaIM3a» BKIIIOYAET
CIEAYIOIINE COJEPKATETbHO-METOANYECKUE JHMHUU: «YHncima W BBIYUCICHUS,
«Dynkuun  u rpadpukuy», «YpaBHeHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKOro aHaiausa», «MHoOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JIET
oOydeHHs B CTaplliei IIKOJIe, ECTECTBEHHO JOMOJHSsS APYT APyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W  pa3fenamu. JlaHHbIA Kypc  SIBIIETCS
MHTETPAaTUBHBIM, TOCKOJbKY OOBeAUHSET B celde coJiepKaHhe HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: airedpa, TPUTOHOMETPHUSI, MAaTEMaTUYECKUN aHau3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaimiuecs OBJaJeBalOT Bce Ooiiee
MIUPOKUM MaTEMaTUYECKUM aIllapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMAaTHUYECKYyI0 MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHHUA, TMOJIyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOT0 aHalu3a», JUJIs PEUIeHUs CaMOCTOSATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATh MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHo-MeTOAMYECKasd JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEpLIACT
(bopMHUpOBaHNE HABBIKOB MCIIOIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IKoje. B crapmeil mkojge oco0oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B ceOs
UCIIOJIb30BaHUE DPAa3IUYHBIX (POpM 3amucu JIeWCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHAJILHO BBINOJHATH JEWUCTBUS C HUMH, J€JaTh MPUKUAKY, OLEHHUBATh
pesynbrar. OOyuaromyecs TOJYYarOT HAaBBIKM TNPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUSL JICUCTBUH C 4YMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢dopme,
UCIIOJIb30BAHUS MAaTEMaTHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHU.

JIuansa «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCA HA MPOTIKEHHHU BCETrO
oOyueHus B CTaplIed IIKOJie, TMOCKOJbKY B KaXIOM paszfelie IporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anady. OOywaromuecs OBIIAJEBAIOT
Pa3IMYHBIMUA METOJAMHU PEIICHHs LEJbIX, PALUOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKa3aTeNbHbIX, JOrapuMHUYECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucTeM. [1oirydeHHbIE yMEHHS UCTIONB3YIOTCS IIPU UCCIIEIOBAHUU
(GYHKIMI C TOMOIIBIO MPOM3BOJHON, PEIICHWH MPHUKIAIHBIX 3a/7a4 W 33434y Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadyeHud QyHkuu. [laHHas
colepKaTeNlbHas JUHUS BKIIOYaeT B cels Takke (QopMHpOBaHHE YMEHUMH
BBITIOJIHATH pacueThl 1o (opmynaMm, npeoOpa3oBaHUs IENbIX, PalMOHATBHBIX,
UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKKE BBIPAKECHUM,



collepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3ydeHuUro anredpandyeckoro
Marepuajga  IMPOUCXOAWUT  JaJbHEWINEE  pa3BUTUE  AITOPUTMHUYECKOTO H
a0CTPAaKTHOIO MBIIUICHUST y4yaluxcsd, (OPMHUPYIOTCS HABBIKA JAEIYKTUBHBIX
paccykiaeHuid, paboTbl C  CHMBOJBHBIMM  (opmMaMu,  HpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEpPaBEHCTB. AureOpa
npeajgaraeT A(QQGEKTUBHbIE HHCTPYMEHTBI [JIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JAEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

CopepxxarenbHo-MeToAnYeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMU JMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
NIOCJIEIOBATEIBHOCTD U3YYEHHUS MaTtepuana. N3yuennue CTEIEHHOM,
NOKa3aTeJIbHOM, TIorapu(MUUEecKoi 1 TPUTOHOMETPUUYECKUX (DYHKIIMM, X CBOUCTB
U rpadMKOB, UCHOJIb30BaHUE (PYHKIMHI JJIs pelieHus 3a1ad U3 JpYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pelIeHWeM ypaBHEHUW U HepaBeHCTB. [Ipum »TOoM OosbllIOE BHUMaHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIpAXKaTh (HOPMYJaMU 3aBUCHMOCTU MEXKIY
pa3sTUYHBIMUA BEITUYMHAMU, HCCIIEOBaTh TMOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojep)KaTeabHOMN JIMHUM HalleJIeH Ha Pa3BUTHE YMEHH
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpadudeckod M ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET ~ Pa3BUTHIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K
000011IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenbHas nuHUs «Hadama mareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku GYHKIUNA, ONpEeAeisaTh HUX HAWOOJbIINE W HAWUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (PUTryp M OOBEMBI TEN, HAXOAUTh CKOPOCTU U
ycKopeHusi mporeccoB. [laHHas conep)kaTenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pEalbHbIX CUTyaluH,
HaxOKJICHUS HAWIYYIIETO PELICHUs B IPUKIAIHBIX, B TOM YHUCJIE COLMUAJIBHO-
HSKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAaMM MAaTE€MaTUYECKOIO aHalIu3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUYECKOI0 U KPEaTUBHOTO
MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHMHM pacro3HaBaTh MPOSIBIECHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHUKE M HcKyccTBe. OOyuaromuecss y3HAKOT O
BBIJJAIOIINXCA pEe3yJIbTaTaX, ITOJYYEHHBIX B XOJ€ pPa3BUTHUSA MAaTEMaTHUKH Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOANYECKas TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHOXKECTBEHHBIE
IIPEACTABICHNs MMPOHU3BIBAIOT BECh KypC IIKOJIBHOM MATEMAaTUKU M IPEIJIAraroT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIOMMN BCE pa3/ieibl MATEMATHKU U €€
IIPUJIOKEHUHM, OHU CBS3BIBAIOT Pa3HbIE MATEMATHYECKHE NUCUUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHKY ITOHMMATh TEOPETHKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOW MATEMATHUKA M UCIIONb30BATh €ro I
BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa um Hayaia MaTeMaTHYECKOrO aHaINW3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJAEIHMPOBAHMS, KOTOPBIE IPU3BaHbI
c(hopMHpPOBaTh HABBIKU MMOCTPOEHUS MOJIETIEH pealbHbIX CUTYallUi, UCCIIEIOBAaHUS
TUX MOJENIel C MOMOINbIO ammapara ainreOpbl ¥ MaTeMaTHYeCKOro aHajau3a u
MHTEPIpPETAUMN NOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
U3 Pa3AesoB IpOorpaMMBbl, IOCKOJIbKY BECh MaTepuall Kypca IHUPOKO UCIOJIb3 yeTCs
JUISL pElIeHUs] PUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NPAKTUYECKUX 3a/1a4
yyaliuecs pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BAaTh AHAJIOTHIO, 0000IIaTh ¥ KOHKPETHU3UPOBATh
npobsnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a/lay OpraHu3yeTcs B MpoOIlecce M3y4eHUs BceX TeM Kypca «Ainrebpa um Havana
MaTE€MAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM TutaHe Ha W3ydeHHE Kypca aireOphl M Hadajdl MaTeMaTH4eCKOTO
aHaju3a Ha 0a30BOM ypoBHE OTBOAMUTCS 2 daca B Hemento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BbIYMCJICHUA

Paunonansubie uyncia. OOBIKHOBEHHBIE U JI€CATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MEepUOoANYEcKHEe  JApodHu.  ApupMeTHyYecKue  omepauuu ¢
palMOHAIbHBIMU YHCJIaMU, TPpeo0pa30BaHus YUCIOBBIX BbipaxkeHui. [Ipumenenue
IpoOell U TPOLEHTOB JUIsl PEIICHMs MPUKIAAHBIX 3a/lady U3 Pa3Iu4HbIX OTpaciei
3HAHWUU U pEalbHOM KU3HH.

JlelicTBUTENbHBIE 4ucaa. PaluoHanbHBIE W MpPpALMOHAIBHBIE YHUCIHA.

Apudmernyeckue ornepanuu ¢ JeUCTBUTEIbHBIMH 4YHciaMd. [IpuOnmxeHHbIe

BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Cremenp ¢ mensiM  mnokaszareneMm. CranpgaptHas — Qopma  3amucu
JNEUCTBUTENLHOTO  yucia. Mcrmonb3oBaHMe  MOAXOAAIIe  (GoOpMbI  3alucu
JNEUCTBUTENIBHBIX YMCEN Ui PEIICHUS MPAKTUYECKUX 3a/ad U TPEACTaBICHUS
JTAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalbHOM  cremeHu. JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyc, KOCUHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa u TOXKAECTBEHHBIE ITPEOOPA3OBAHMUSL.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHHI. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb YypaBHEHUS. HepaBeHCTBO, pelIEHUE HEPABEHCTBA.
Meton UHTEpPBAJIOB.

Pemenue 1nienpix u ApoOHO-paIMOHATEHBIX YPABHEHU 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuronomeTpuueckux ypaBHEHUH.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U pealibHOM KU3HMU.

DOyHKUNH U TPAPUKH

Oyukmus, crnocodbl 3amanus GyHkuun. [padux  GyHkmu. Bzammuo
oOpaTHbIe (PYHKITHH.

OO6macTp ompeseneHus ¥ MHOXKECTBO 3HaueHWH QyHkimu. Hymm dyskmmm.
[IpomexyTKH 3HAKOMIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE (DYHKIIUH.

CrenenHnas pyHKIIMS C HATYypaJbHBIM U LIEJbIM MTOKa3aTenaeM. E¢ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX
(yHKIMI YKCIIOBOTO apryMEHTAa.

Havaja maTeMaTn4eCcKOro aHaJmn3a

ITocnengoBaTeIbHOCTH, CITOCOOBI 3a1aHUs MOCJI€1I0BATEIILHOCTEM.
MOHOTOHHBIC TOCJIEIOBATCILHOCTH.

ApudmeTndeckas u reomeTpuieckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOMN
nporpeccun. @opMysna CIOXKHBIX MNPOUEHTOB. VCIONb30BaHUE MHPOTPECCHUU IS
pELIEHUs PeAIbHBIX 33]a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoOk€eCTBO, omnepanuu HajJ MHoXecTBamMu. Jluarpammel Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIISHUHU 3a7a4 U3 IPYTUX yYeOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYMCJICHUSA

Harypanbhbie u nenbie uncna. [Ipu3Haku 1eIMMOCTH HENbIX YUCET.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecaTuunbie U HaTypaIbHbIE JTOTAPUPMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoGpazoBanue BbIpaKEHUMN, COAEPIKAIIUX JTOTAPUPMBL

[IpeoGpa3oBaHre BBIpAKEHUHN, CONIEPKAIIUX CTEIEHH C PalMOHAIbHBIM
MOKAa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTtemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInyHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DyHKUNH U TPAPUKH

Oynkmus.  [lepuonmueckue  dyHkiuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. MakcumMymbl U1 MUHUMYMBI QyHKIMU. HanOoinpliee u HamMeHBIIIEE
3HauYeHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuueckue  (QPyHKUIMH, HUX CBOMCTBA U  rpaduKu.

[TokazarenbHas u Torapupmuueckast GyHKIUU, UX CBOWCTBA U rpaduku.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pElIEHUs YPAaBHEHUW U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKIMN I HCCIEIOBAHHUS MPOIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEIIEHUHU 3a]ad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana maTemaTH4eckoro aHajamsa

HenpepoiBHble pyHKIIMU. MeTO MHTEPBAIOB /AJIs PEIICHUS] HEPABEHCTB.

[IpousBoanass  Qyuknuu. ['eomerpuyeckuii U QU3NYECKUNA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue nMpou3BOAHON K HUCCIAEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero ¥ HAMMEHbUIEro 3HaueHus1 QyHKUIHUU Ha
OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH Mpouecca, 3aJaHHOTO
bopMyIoi nian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WNuterpan, ero reomMerpudyeckuii u (Qu3nuecKud cMbICH. Bbruncnenue
uHTerpana mo gpopmysne Herotona—Jleiibnuia.



IIJTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpeamera «MaTtemaTukay JOJDKHO OO€CIeunBaTh
JOCTH>KEHUE Ha YPOBHE Cpe/lHEero 0011ero o0pa3oBaHus CIECAYIOMMNX JTUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTPaMMbl y4eOHOro TMpeaMeETa
«MatemaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKA 00YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHMCKOro OOIIecTBa, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaKTaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIOMY U HAaCTOSIIIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOILIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB M POCCUICKON MAaTEMATUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKCHUIN HAYKU U JIESITEIbHOCTHIO
Y4E¢HOT0; OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYash ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpEcax 370pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHON
NEATEIIBHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYZIy, OCO3HAHUEM IIEHHOCTH TPYAOTIOOHUS; MHTEPECOM K
pasnuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITCIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W ¢ TMPUIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa TIPOTSHKCHUU BCEW JKU3HH; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTHICCKUX 3a]]a4 MAaTEMAaTHICCKOW HAIPABICHHOCTH.

DKOJOTM4Y€CKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYpbl, TOHUMAaHHUEM BIIASHHS
COIMAJIbHO-DKOHOMHYECKHUX TIPOIECCOB Ha COCTOSTHHE MPHPOJIHONW M COITMAIBHON
Cpelnbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJIOTHUYECKHX MpoOseMm;
OpUEHTAaIMeld Ha TPUMCHCHUE MaTeMaTHYCCKUX 3HAHWH JJIs pEIICHHUs 3ajad B
00JIaCTH  OKpY’)KAIOIICH Cpepl, IUIAaHUPOBAHUS IIOCTYIIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICIICTBUH SISl OKPY>KAFOIICH CPeJIbl.

[{leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTHKH, ITOHUMaHHUEM
MaTEMaTUYECKOM HAyKHW Kak cQepbl UYeIOBEUECKOW JIeATCIbHOCTH, JTallOB €¢
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTUS I[MBWIM3ALMHU; OBJAJCHHEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYeCKOM KyJNbTYpOM Kak CpEICTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATEIIbCKYIO NESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yibTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO MpenmMera
«MaremaTtuka XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvle  nosmasamenvHvle  Oelicmeus,  0Decneuusarom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NpPOYeccos odyyarwuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpYdcarwe2o0  Mupa,  HpUMeHeHue  J102UYeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Iornueckne 1enMCTBUA:

e BBIIBJISATH U XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWUH MEXKIY TMOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTAaHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccupuKanuy, OCHOBaHUA [ OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIUPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTPULATENbHBIC, €IMHUYHBIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBIABIISITH ~ MAaTEMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeunss B (aKTax, [aHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeqiaraTb  KpUTEpUM Ul BBIABJICHHUS ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEYMI;

JeJ1aTh BBIBOJABI C MCIIOJIBb30BAHUEM 3aKOHOB JIOTMKH, NCAYKTUBHBIX U
VHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3AKIIOUYECHNUN 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTenbCTBa MaTEMaTHYECKUX
yTBEPKJIEHUN (IIpsiMbIEe M OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAlIUIO,
OPUBOJIUTH TPHUMEPbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4dyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HaWOoJiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEJIbHO BBIJEIECHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIIBCKHC )lefICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCIIBCKUN WHCTPYMEHT TO3HAHUS,
(GopMyTUpPOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTHBOPEUHE, IPOOIEeMY,
yCTaHaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUPOBAThH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITETTLHO CTUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHWE TI0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHHSA, MPOIECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJibTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoIlecca, a TakKe BBIIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmariueii:

BBISBJIATh AeUInThl MHGOPMAINHU, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpPMAIIHIO, IPEACTABIATh €€ B PA3NHUHBIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIIEHUBATH HAAEKHOCTD uH(pOpMauu 10 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie  KOMMYHUKGMUGHble  Oclicmsus,  0becneuusaom

ChOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OOmieHue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSMH M LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO
TOYKY 3pEHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHS 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYX IaeMOM TEMBI,
IpOOJIEMBI, peIacMoi 3aJ1a4M, BRICKA3bIBATh MJICH, HAIICIICHHBIC HA TIOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMYUEe U CXOJCTBO TO3UIUN; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  pEIIeHHUs  3a/Jaud,  OIKCIIEPUMEHTa,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyIHUYECTBO:

e TOHMMAaTh W  WCIOJNB30BATh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHUYaIbHOW paOOThI MPU PEIICHUH yUeOHBIX 3a/1a4; TPUHUMATH 11E]Th
COBMECTHOW JIESITENbHOCTH, IUIAHUPOBATh OPTaHHU3AIMIO0 COBMECTHOMN
paboTHI, pacrpenesaTh BUABl paboT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YYacTBOBATH B IPyNIOBBIX (popMax paboThl (00CYKIeHUs, OOMEH MHCHUH,
«MO3TOBBIE€ TITYPMBD» W HWHBIC); BBHIMOJIHATH CBOKO YacTh pPaOOTHI |
KOODJMHUPOBATh CBOM JEHCTBUS C JPYTMMH WICHAMH KOMaH/IbI;
OIICHWBATh Ka4eCTBO CBOCTO BKJIaJa B OOIIMHA TMPOAYKT IO KPUTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuusepcanonuvie  pezynamuenwvie Oelicmausl, obecneyugarom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuzanusi:

COCTaBIIAThH TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATH BapUAHTHI PEIICHUN C YUYETOM HOBOW MH(OpMaIuu.

CaMOKOHTpOIIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedrekcuu Kak OCO3HaHUS
COBEpPIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTATOB;
BJIAJETh CIOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJS mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PELICHHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBIIBIEHHBIX TPYJIHOCTEH;

e OICHMBAaTh COOTBETCTBHE pE3yJbTaTa ILEIH U YCJIOBHUSAM, OOBICHATH
IPUYMHBI JTOCTMKEHUS WIM HENOCTHKECHUS PE3YJIbTATOB AEATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha YpOBHE CpeaHEero oOuiero oopa3oBaHUs JOJDKHO OOecreuuBaTh JOCTUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia v BbIYMCJICHUSA

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE M JICCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmermdyeckue  omepauuu ¢ pallMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh pUOIMKEHHBIE BBIUUCICHUS, UCTIOIB3YS MpaBUiia OKPYTICHUS,
JeJIaTh PUKUJIKY U OLICHKY PE3YyJIbTaTa BHIUYNCICHUMN.

OnepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dopma 3amuMcu JAEUCTBUTENBHOTO YHWCIA, KOPEHb HATYPaJbHOW CTETCHU;
UCIIOJIb30BaTh MOAXOMASITYI0 (POPMY 3aMUCH JIEUCTBUTEIBHBIX YUCET JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJa;
MCIIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yIiia yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE
byHKIUN.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHSATUAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpPaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peIlIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh npeoOpa3zoBaHus I1ENbIX, PALMUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPalUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 pa3IMyHbIX 00JIaCTel HAYKU U peabHOM KU3ZHMU.



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

DyHKUNM U TPAPUKHU

OnepupoBaTh MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3a/laHusd (PYHKIMH, 00JacTb
ONpeJeNeHUs] U MHOXXECTBO 3HAYeHMM (QYyHKUUH, Tpaduk (QyHKIMH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSMHU: YCTHOCTb M HEUYCTHOCTh (DYHKUMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpadvku PyHKIMHI 1151 pelIeHUs] ypaBHEHUH.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIHUH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW TPH PEIICHUH 3aJad U3 JPYIHX y4eOHBIX MPEIMETOB M peasibHON
’KU3HU; BBIpAXaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana MaTemaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSMHU: [OCJIEIOBATENBLHOCTh, apudMeThyeckas W
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMH: OECKOHEUHO YOBIBAWOLIAs TIeoMeTpudecKas
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3agaBaTh OCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEW U IPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEpaLlMU HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peasibHBIX TPOLECCOB U SBJICHUHM, NMpH PpPEUICHUM 3anad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeJieIeHue,  Teopema,  CIEICTBUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIECHUSA

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, II€J0€ YHCIO; MCIOIb30BaTh
NPU3HAKKU JICIMMOCTH IEJIbIX YHCEJN, PA3JI0KEHHUE YHCJIa HA TIPOCThIE MHOXKUTEIU
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAIIMOHAIBHBIM IMOKA3aTeJIEM.

OnepupoBaTh MOHATHUSAMU: JIorapud™ dYucia, JECITUYHBIE W HATypajbHbIC
norapuMsl.



YpaBHeHUs M HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMIL;
ONEPUPOBATh TMOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIAThH
OCHOBHBIE TUIIBI [IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAKEHUM, COAEpKAUIUX JIOrapuMsl;
ONEepUPOBATH NOHATUAMU: JIOTapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxomuTte pemieHuss nOpOCTEUIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSAMH: CUCTEMA JIMHEWHBIX YPaBHEHUW M €€ PEUICHUE;
UCITOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUN JJIS1 PEILICHUS MPAKTUYECKHUX 3a/1a4.

HaxonuTe pemieHns mMpoCTEHIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha S3bIKe€ anreOpbl, COCTaBISATh
BBIDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHUCTEMbl [0 YCIOBHUIO 3a/1ayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DOYyHKIUH U IPAaPUKHU

OnepupoBaTh  MOHATUSIMU:  TepuoanyYecKkas  QYHKIUSA, [POMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TMPOMEXKYTKE; HCIOIb30BaTh UX JUIs
uccienoBanus pyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (PYHKIMH; n300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHON IUIOCKOCTH T'padUKH JTUHEHHBIX ypaBHEHUM
Y WCIOJIb30BATH UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN UIsI  UCCIEAOBAHMS TIPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

HayvaJjia MaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh MOHATUSAMH: HEMIPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIIUU;
MCIIOJIb30BaTh TEOMETPUIECKUN U (PU3MUECKHUIN CMBICI MPOU3BOIHON JIsl pEIICHUS
3a/1a4.

Haxoauth npou3BoaHbIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUH.

Hcnonp30BaTh MPOU3BOJHYIO AJIS UCCIEN0BaHMs (QYHKIIMH HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUIS HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: TIE€pBOOOpa3Hass W  HMHTErpall; IMOHUMATH
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpa3Hbie dIEeMEHTAPHBIX (DYHKIIMA, BBIYUCIATh WHTETPAI
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpukmagHbie 3aaud, B TOM YHUCIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3ngecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | IIpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
MHOk€ecTBa palMOHAIbHbBIX U
1 NEUCTBUTENLHBIX urcell. ParimoHanbHEBIE 14 1 0 POIII
YpaBHEHHUS U HEPABEHCTBA
2 Oynkunu U rpaduxu. CTeneHs ¢ 1elbiM 6 0 0 PO
roKazaTeyieM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 5 0 POLI
WppatmonansHble ypaBHEHHS U HEpaBEHCTBA
DopMyIibl
4 TPUTOHOMETPHH. TpUTOHOMETPHICCKHE 22 2 0 POIII
ypaBHEHHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 5 0 0 POIII
5 HOBTO})GHPIC, 00o0011eHue, ccTeMaTH3alus 3 1 0 POII
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 6 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpamMMblI Bcero Konrpombnbie | Ipakmirieckie o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazarenbHbie 12 1 0
YpaBHEHHSI 1 HEPABEHCTBA
Jlorapudmuueckas GyHKIIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1 0
HEpaBeHCTBA
Tpuronomerpuyeckue QyHKIUU U UX
3 rpaduku. TpuroHomerpuueckue 9 1 0
HEpaBEeHCTBA
4 [TpousBonas. [Ipumenenne mpou3BoHON 24 2 0
5 HHTerpas u ero npuMeHEeHUS 9 1 0
6 Cucrembl ypaBHCHHIA 12 1 0
7 HarypanbsHble u 1ienpie uncna 6 0 0
3 HOBToPeHHe, 0000111eHue, CCTeMAaTH3aIUs 18 5 0
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 9 0







IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

MHO)KGCTBO, oncpalrv HaJi MHOKCCTBAMMH.

JHuarpammel Diinepa—BenHa, nx
MIPUMEHEHHE Il OMMCAHUS PeabHBIX
MPOLECCOB M SIBICHUI

04.09.2023

POIII

Pammmonansubie unciia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC TIEPHOINIECKUE APOOH

06.09.2023

ApubdmMeTrnueckue orneparuu ¢
panroHATFHBIMU YUCIIAMH,
peoOpa30BaHUs YUCIOBBIX BEIPKECHUH

11.09.2023

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelIeHUs MPUKIATHBIX 337a4 U3
pa3IMYHBIX OTpacieil 3HaHUM U peaIbHOM
HKU3ZHU

13.09.2023

Pemenue npukiaaHbix 3a1a4 u3
pa3IMYHBIX OTpacieil 3HaHUKM U peaIbHOM
KU3HU

18.09.2023

POIII

JlericTBUTENbHBIC YK Ca. PallioHaIbHEIE U
HWppaLMOHAIBHBIE YHUCIIA

20.09.2023

ApudmeTrueckue onepamuu ¢
JeWCTBUTENLHBIMU YHACITAMU

25.09.2023




[TpubnnKeHHBIC BEIYUCICHHS, TIPaBUIIa

8 OKpYTJICHUS, TPUKH]IKA \IjI OIICHKa 97 09.2023
pe3yibTaTa BRIYUCIICHAN
9 ToxxnecTBa ¥ TOXKIECTBEHHBIE
npeoOpazoBaHus 02.10.2023
1
0 VYpaBHeHUE, KOPEHb YPaBHEHUS 04.10.2023
11 HepaBeHcTBO, pelieHre HepaBeHCTBa
09.10.2023
12 Meto1 UHTEpBAJIOB 11.10.2023 POII
13 Pemrenue 1mienprx u 1poOHO-paIMOHATBHBIX
YpaBHEHUN U HEPABEHCTB 16.10.2023
KonTtponpHas padoTa nmo Teme "MHOXecTBa
14 palMoHAIBHBIX U JICUCTBUTEIHHBIX ‘II/ICGJ‘I." 18.10.2023
ParnmoHanbHbIC ypaBHEHHS U HEPABEHCTBA
15 DyHKIUA, CTIOCOOBI 3a1aHUs QYHKITUH. POII
B3aumno o6paTHbie GhyHKIMH 23.10.2023
I'paduk pyaknun. O61acTh ONpPEACTICHUS
16 Y MHO>KECTBO 3HaueHuil ¢pynkuuu. Hymm 95.10.2023
¢ynkuuu. [IpoMeKyTKH 3HAKOTIOCTOSIHCTBA
17 Ye s
CTHBIC U HEUCTHBIC (QYHKIIUH 08.11.2023
CreneHs ¢ LIeTBIM MTOKa3aTeNeM.
18 CTEIH,Z[apTHaH ¢dopma 3anucu 13.11.2023
JNeVCTBUTENHHOTO YKCIa
19 chonL3o%aHHe MO AXOIATIEH (hOPMBI POII
3aHUCH JEUCTBUTEIBLHBIX YUCE I 15.11.2023




PCHICHHUA MMPAKTUYCCKUX 3aiad U
MMpCACTAaBJICHUA JAHHBIX

20

Crenennast QyHKIHS C HATYPAIbHBIM U
LeJIBIM IoKa3areiieM. E€ cBoiicTBa u

rpadux

20.11.2023

21

Apudmernueckuii KOpeHb HaTypaJIbHON
CTEIICHU

22.11.2023

22

CaoiicTBa apu(hMeTUUECKOTO KOPHS
HaTypaJbHOW CTEIECHU

27.11.2023

23

Hcnons30BaHne CBOMCTB
apu(pMeTHYeCKOTo KOpHS HaTypaibHOM
CTCIICHU HpI/I BBIYHUCIICHUU 3Ha‘IeHI/Iﬁ
BBIpAXEHUI

29.11.2023

24

Boruncnenus u npeoOpa3oBaHus 110
JTaHHBIM (hopMyJiaM, CoJIepKaluM
apudMeTHIECKU KOPEHb N—Oi CTENeHN

04.12.2023

25

JleticTBus ¢ apu(METHUCCKIMHU KOPHSIMH N—
011 cTeneHn

06.12.2023

26

Bce aeiicTBus ¢ apudMeTHUECKUMHU
KOPHSIMH HATypaIbHOW CTENCHH

11.12.2023

27

Pemenue mpakTH4ecKux 3a/1a4 MO JAHHBIM
dbopmynam, cosiepKaum
apudmeTHyecKuil KOPEeHb M-Oi CTEIEHH.

13.12.2023

POIII

28

Pemenne MPaKTUYCCKUX 3a1a4.

18.12.2023

29

Oo6o06maromuii ypok o Teme
"ApudmeTrnueckuii KOpeHb HaTypalIbHOMN
creneHn"

20.12.2023




KonTtponsnas padora no teme "

30
Apupmernueckuii KopeHb N—oii creneHu" 25.12.2023
1 P
3 aBHOCWJIbHBIC YPABHEHUS M HEPABEHCTBA 97 12,2023
39 Pemrenne npocreinmx uppauoHaIbHBIX
ypaBHEHUI 10.01.2024
P .
33 eIIeHNe UPPAIMOHAEHBIX YPaBHEHUH 15.01.2024
34 WppatmoHanbHble HEPaBEHCTBA 17.01.2024
35 Pemrenne nppanrioHanbHBIX HEPABEHCTB 99 01.2024 POIII
36 CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU 94.01.2024
['paduaeckuit MmeTos pereHus
37 HMppaLMOHAJIBHBIX YPABHEHUH U 99.01.2024
HEPaBEHCTB
KonTtponbHas pabora o teme "
38 I/IppaHI/IOHaJ'I'I'aHBIC YpaBHEHHS U 31.01.2024
HEpaBEHCTBA
39 TpuronomeTrpuyeckas OKpyKHOCTb. POII
PannanHoe nu3smepeHue yrios. 05.02.2024
40 B3anMocBs3b IrpalyCHOTO U paIdaHHOTO
U3MEpPEHUs YIIIOB. 07.02.2024
41 Omnpenenenue cuHyca, KOCUHYyca U
TaHT€Hca yIiia 12.02.2024
42 3HaKM CUHYCa, KOCUHYCa U TaHTeHca.

14.02.2024




OmnpeneneHue apkCUHYCa, ApKKOCHHYCA U

43

apKTaHI€HCa YMCJIOBOIO apryMeHTa 19.02.2024
44 3anuce MPOU3BOJIBHOTO YTiIa 4epe3 ero POLLI

apKCHHYC, apKKOCHHYC U apKTaHT€HC 21.02.2024

OCHOBHOE TPUTOHOMETPUYECKOE

TOXIECTBO. 3aBUCHMOCTb MEXKIY CHHYCOM,
45

KOCHHYCOM M TAaHT€HCOM OJIHOTO U TOTO K€ 26.02.2024

yria.
46 OCHOBHBIE TPUTOHOMETPHUYECKHE

TOXKIECTBA. 28.02.2024
47 TpuroHomeTpuIecKe TOXKIECTBA

04.03.2024

48 dopMyITbl TPUBEACHUS 06.03.2024
49 IIpeoOpa3oBaHne TPUTOHOMETPUYECKUX

BBIpOKECHUH 11.03.2024
50 DOopMYITBI CITOKEHUS 13.03.2024
51 CuHyc, KOCUHYC ¥ TaHT'€HC JBOMHOTO yria 18.03.2024
59 IIpeoOpa3oBaHne TPUTOHOMETPUYECKUX

BBIPAKEHU I 20.03.2024
53 KonTponpHas pabota no teme "dopmyibl

TPUTOHOMETPHUH" 01.04.2024
54 Tpuronomerpudeckre ypaBHeHHUS.

VYpaBHEHHE COS X=a 03.04.2024
55 VYpaBHeHue Sinx=a

08.04.2024




56

VYpaBHeHue tgx=a

10.04.2024

57

Pemrenne TpuroHoMeTpu4ECKUX
YPaBHEHUH, CBOIAIINXCS K KBaJAPATHBIM

15.04.2024

58

Pemenne oqHOpOAHBIX
TPUTOHOMETPUUECKUX YpaBHEHUI

17.04.2024

59

[IpuMeHeHne TPUrOHOMETPUUECKHUX
YPAaBHEHUH JIJIsl pELICHUS PUKIIATHBIX
3a1a4

22.04.2024

60

KounTponbnas paborta o teme
"TpuroHoMeTpudeckue ypaBHeHus"

24.04.2024

61

IlocnemoBaTenLHOCTH, CLIOCOORI 3aJaHUS
nocJeaoBaTenbHoCTEM. MOHOTOHHEIE
MOCJIEN0BATENLHOCTH

29.04.2024

62

ApudmeTrueckas ¥ reoMeTpudIecKast
nporpeccuu. Mcronbp30BaHNe MPOTPecCHH
JUTSL PEIICHUS PeabHbIX 33134
MPUKIIAJHOTO XapakTepa

01.05.2024

POIII

63

beckoneuHo yObIBaroIIas reoMeTpuIecKas
nporpeccus. Cymma O€CKOHEYHO
yOBIBaIOIIEeH T€OMETPUUYECKOM POTrpeccuu

06.05.2024

64

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB

08.05.2024

65

Pemenne MMPaKTUYCCKUX 3a/1a4 C
HCIIOJIb30BAHHUEM (I)opMyna CJIOXKHBIX
IIPOLICHTOB

13.05.2024

POIII

66

O0o001enne, cucTeMaTH3alisd 3SHAaHUH 3a
KypcC ainreOpbl 1 Haval MaTeMaTu4ecKoro

15.05.2024




agannsa 10 xiacca

67 Wrorosas koHTpoJIbHAs paboTa 1 90.05.2024
O0001menue, cucTeMaTH3anys 3HAHAN 3a
68 Kypc anreOpbl ¥ Haual MaTeMaTHIeCKOTO 1 99 05.2024
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECNIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Maremaruka: anreOpa v Hayajga MaTeMaTHYECKOTO aHalin3a, reoMeTpus. Anredpa u Hayana
MaTeMmaTuueckoro ananusa, 10-11 knaccel/ Anmumos 1L A., Konsrun FO.M., TkaueBa M.B. u

npyrue, AkuuonepHoe o6uectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

POIII
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