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MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadaia MaTeMaTUYECKOTro
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 kmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIHUIMIA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JJII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS TMYHOCTU O0YUYAOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajma MaTeMaTHUYECKOrO aHaW3a» SIBJISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTaPIIICH MIKOJIBI, ITOCKOILKY, C OJTHOH CTOPOHBI,
OH o0eCIeYnBaeT MHCTPYMEHTAIBHYIO 0a3zy JUIs HM3y4YEHUS BCEX CCTCCTBEHHO-
HAyYHBIX KYPCOB, a C JIPyrOMl CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJIEHUE YYaIlUXCS HAa YpOBHE, HEOOXOJUMOM [IJIi OCBOEHHUS KYypCOB
MH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOrO Kypca
y4yaliuecs OBJIAJIEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKU3HH, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplied IIKOJIC ydJaluecs
MOJIYYalOT HOBBIM ONBIT PENICHUS TMNPUKIATHBIX 3a/1ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEEeH peaJbHBIX CUTYallMid W WHTEPIpPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpHUpOJIe, HAyKe W B HCKYCCTBE, C BBIAIOIIMMUCS
MaTeMaTHICCKUMU OTKPBITUSIMHU M KX aBTOPaMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyercs Kak 4depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyromieit CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, MPOJOKUTEIBHOM
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocHoBe MeToauku 00yueHus anredpe u HayajsaM MaTeMaTUYeCKOro aHaJIn3a
JICKUT ACATETbHOCTHBIN MPUHIIUI 00 yUEHHUSI.

Crpykrypa Kypca «Anredbpa u Hadajia MaTeMaTHYECKOTO aHalIM3a» BKJIIOYAET
CIEYIOLINE COAECPKATECIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUS,
«DyHKIMM U TpapuKn», «YpaBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHanu3a», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE COIEPKATETbHO-METOUYECKUE
JUHUUA U3YYalOTCS HAa TPOTSKEHUU JABYX JIET OOydeHHs B CTapiied IIKoJe,
€CTECTBEHHO JIOTOJHAS APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN KypcC SBIISIETCS WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe coaepkaHUE HECKOJbKMX MaTeMaTH4YeCKUX JUCIUIUIMH:  anredpa,
TPUTOHOMETPUSI, MATEMATUYECKUN aHAJIN3, TEOpUs MHOKECTB U Ap. [Io Mepe Toro
KaK ydJalluecs OBJIaJIeBalOT BCE Ooyiee MIMPOKUM MATEMAaTHUUYECKHUM amnmapaToM, y
HUX TIOCJEAOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MAaTeMaTUYECKYIO MOJEb PEaTbHON CUTYaAlMU, IPUMEHSATh 3HAHUS, MOJIYYEHHbBIC B
Kypce «Auredpa W Hayajga MaTeMaTUYECKOro aHanuu3a», Ui pelIeHUs
CaMOCTOSATETILHO  CPOPMYIMPOBAHHOM MaTeMaTHMYecKOW 3alayd, a 3aTeMm
UHTEPIIPETUPOBATH MIOJIYYEHHBIN PE3YJIbTaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYMCIEHUS» 3aBEpIIACT
(dbopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE Pa3IUYHBIX (OpPM 3amucCu  JEWCTBUTEIBHOTO 4YHCIA, YMEHHE
PAallMOHAJIBHO BBINOJHATH JEUCTBUS C HUMH, J€JaTh IPUKUAKY, OLCHUBATH
pesynbrar. OOywaromuecs TOMyYarT HaBBIKHM NPHOTUKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUH C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHHUM.

JIuans «YpaBHEHHsSI W HEPABEHCTBA» PEAIU3YETCS HA NPOTSHKEHUH BCETO
oOydeHHsI B CTapuied IIKOJIe, MOCKOJIbKY B KaXIOM pa3zelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3ajad. OOydaronuecs: OBIaJeBaIOT
Pa3IMYHBIMUA METOJaMHU PELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUUYECKUX  YPaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHBIE YMEHHS UCTIOIB3YIOTCS NP UCCIEA0BAHUN
GYyHKIMI ¢ MOMOIIBbIO MPOU3BOAHOM, pPENICHUWH MPUKIAAHBIX 3ajad U 3aJa4 Ha
HaxOXXJICHUE HAuOOJbIIMX M HAUMEHbIIUMX 3HaueHud ¢yHkuuu. J[annas
colepKaTelibHasl JIMHUS BKJIIOYAaEeT B ce0s Takxke (QOPMHUPOBAHUE YMEHHI
BBITIOJIHATh pacy€Thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJbIX, PALHOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUI,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOIUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JACAYKTUBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB. AsireOpa npeajaraet 3QpdeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3ajad,
HarJIAIHO IEGMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUMU U TpadUKU» TECHO
NeperIeTaeTcsl ¢ PYruMH JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMBICJIE 33J1aET
NOCIIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TIpadUKOB,
UCIOJIb30BaHue (DYHKUMM AJ1 pelieHus 3a1ad U3 Apyrux y4eOHbIX MPEeIMETOB U
peaNbHOM JKM3HU TECHO CBSI3aHO KaK C MaTEMaTHYECKUM aHaJIM30M, Tak U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSETCS
(GbopMHUPOBaHUIO YMEHHS BhIpakaTh POPMYyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCIEN0BAaTh TOJyYEHHbIE (YHKIMH, CTPOUTh HX TrpaduKH.
Marepuan 3Toli COAEepKATEIbHON JIMHNUN HALIEJIEH HA pa3BUTHE YMEHUI U HABBIKOB,
MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXK/y BETUYMHAMU B pa3nyHON (opme:
aHAJTUTUYECKOU, Tpaduyecko u ciaoBecHoW. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3allMH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenbHass nuHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK W MPUKIAJHBIX 33724,
JOCTYITHBIX 00YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEAO0BATH U
CTPOUTH I'papuku GYHKITUH, ONIPEACIIATh UX HAMOOJBIITHNE U HAUMEHBIIINE 3HAYCHUS,
BBIYHCIIATH TUTOMAAN (PUryp U OOBEMBI TN, HAXOJUTH CKOPOCTH M YCKOPECHHUS
npoueccoB. JlaHHas conep)KaTellbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MIOCTPOCHHSI MaTEMAaTHUYECKUX MOJIeNIed pealbHbIX CUTyallud, HaXOXKICHUS
HaWJIy4dIlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YUCIE COUUATBHO-3KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYEeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTHYECKOTO W KPEATUBHOTO MBIIIICHNUS,
dbopMHUpOBaHUIO YMEHUI PACIIO3HABATH MPOSBICHUS 3aKOHOB MATEMATHKH B HAyKeE,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOpPUHM  MHOXECTB. TeOopeTHKO-MHOKECTBEHHbIE
MPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fesibl MaTEMaTUKU U €€
MPWIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MATEMaTHUYECKUE AUCIUIUIMHBI B €IUHOE



nenoe. IloaTroMy BaXHO AaTh BO3MOJKHOCTH IIKOJBHMKY NOHUMATh TEOPETHUKO-
MHOXXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMAaTUYECKOIO  MOJCIHMPOBAHMS, KOTOpPHIE IPU3BAHBI
c(hopMHpPOBaTH HaBBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNH MTOTYUYECHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKbI U3
pa3ziesioB IpOrpaMMBbl, MOCKOJBKY BECh MaTEpHUAJI Kypca IUPOKO UCTIOJIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. lIpy pemeHnHn peanbHBIX NPaKTHUYECKUX 3a/1ad
yyaliuecs pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsnemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIAJIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Havaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3ydYeHHe Kypca aareopbl 1 Hayall MAaTEMaTHIeCKOTO aHAJIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henelnto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OECKOHEUHbIE  MepUuoANYEcKre  JIpoldu.  ApudmeTndeckue  omnepamuu  C
palMoHaIbLHBIMU YHCIIaMH, TIPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
IpoOeill U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMYHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JleficTBUTeNIbHBIE 4HMCHAa. PanuoHanpHble W MpPpAlMOHAJIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu ¢ JACHUCTBUTENbHBIMH uHciaMu. [IpubmmkEHHbIC
BBIYMCIICHUS, TIPAaBUiIa OKPYIJICHUS, IPUKHUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHUI.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JnehcTBUTENbHOrO  yHucna. Mcrmonb3oBanue mnonaxondmed  ¢GoOpMbl  3amucH
NEUCTBUTENBHBIX YHUCEN JJI PEUICHUS NPAaKTUUYECKUX 3aJady U MPeACTaBICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypallbHOM  cTemeHu.  JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CHHyC, KOCUHYC M TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHuUe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. Meron
VHTEPBAJIOB.

Peuienune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEICHUIO MATEMATHYECKHUX 3a7a4 U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTell HAYKU U PeabHOM KU3HMU.

DOyHKUNH U TPaPUKH

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

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHu Qynkuuu. Hynu dyHkuu.
[TpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas GyHKIUS ¢ HATypaJIbHBIM U LEIbIM Moka3arenieM. EE cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHHUE TPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAHUS PpPealbHbIX
IIPOIIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BHIYMCICHUA

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHHM, COJIEPKAITUX JTOTaApUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblEe ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKHUX
3a/1a4 U 3a7a4 U3 Pa3IMyHbIX 0071acTel HAYKU U pEeaIbHON KU3HHU.

DOyHKUNH U TPaPUKH

Oyukuus. [lepuoanueckue pyHkiuu. [l[poMexkyTk MOHOTOHHOCTH (DYHKITUU.
MakcumymMbl 1 MUHUMYMBI QyHkuuu. Haubomnbliee u HauMeHblliee 3HAYCHUE
(GyHKIMY HA TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapupmudeckas 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 NPH PELIEHUH 3aJad U3 JAPYTUX Yy4eOHbIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil U (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
POU3BOJIHON CyMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HanOoblero 1 HaMMEHBIIETo 3HaYeHUs] QYHKIIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIYUYIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, [Js ONpPENENICHUs CKOPOCTH IMPOIECCa, 3aJaHHOTO
dbopmymoit uim rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HBIX.

WNurterpan, ero reomMerpudyeckuii u (uU3NUECKUN CMBIC]I. Bpruuciaenue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH)KEHUE Ha YPOBHE CpeJlHero o011ero o0pa3oBaHus CISAYIONIUX JUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTAaThl OCBOCHUS MPOTPAMMbl y4eOHOTO TpeameTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCcKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TatproTdyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHHM B IPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHHUEM TTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapO/1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBS3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYUBOTO OyAYIIETO.

DCTeTUYECKOE BOCIIUTAHHE:!

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00HEKTOB, 3aJ1a4, PEIICHUH, pacCyKJACHU; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYeCKHUM acIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCHUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTeMaTHUYCCKUE 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIIbIXa, peryiisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPILICHCTBOBAHMSI,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMUYECKHUX MPOILECCOB HAa COCTOSIHUE MPUPOJHON M COLUATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha TNPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM IS peleHus 3aaady B
00J1aCTH OKPY’KaIOIIEH Cpeibl, MJIAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCIICJICTBUM JJI1 OKPY>KAIOIIECH CpefIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUsI HAaykKu U  OOIIECTBEHHOW TMPAKTUKHU, TOHUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON MIesTEeIBbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NeATeIbHOCTD
UHANBUAYAITBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEpCaJIbHbBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuuseepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo008  NO3HAHUSL  OKpYJcarwwje2o0  Mupa,  HpuMeHeHue  Jl02UYeCKUX,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMATHYECKUX
O00OBEKTOB, MOHATUM, OTHOUIEHUM MEXIYy MNOHATUAMH; (DOPMYIHPOBATH
ONpeNeNiecHUs]  MOHSITHI;  yCTaHABIMBATh  CYIIECTBEHHBIM  MNpPHU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



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

BBIABIIITH ~ MAaT€MaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U WU
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajaraTb KpUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;
JeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCTIOJIh30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKU MWHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATH JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TaKKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBIIATH AeUITUTHI HHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUJISl PELICHUS 3a]1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTaBICHNUS,

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

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJIHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.



2)

yHM@@pCCZJZbele KOMMYHUKAmueHbvle Oeﬁcmeuﬂ, obecnevyusaiom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 0OYUAOUUXCAL.
OOuenue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKACHUS B COOTBETCTBUH C YCIOBUSIMU
U 1eJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3YIbTAaT;

B X0J1€ OOCYXJIEHUS 3a]]aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI,
npoOJeMbl, peraeMon 3a7a4u, BEICKa3bIBaTh UJICH, HAIICJIICHHBIC Ha MOUCK
pElLleHUs; COMOCTAaBJISITh CBOM CYXKICHUS C CYXACHUSIMU JIPYTUX
YYaCTHUKOB JHaJIora, OOHApY»KMBATh pa3linuue U CXOJCTBO IMO3UIUN; B
KOpPpEeKTHOH (hopMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS,
NPEJACTABIATh  pe3yJbTaThl  PEUIEHUs]  3aJadyd,  DKCIEPUMEHTA,
UCCIIEIOBAHUS, TIPOCKTA; CAMOCTOSTEIIBHO BEIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€TOM 3ajia4 NMPE3eHTALUU U OCOOCHHOCTEN ayuTOpHUH.

CoTpyaHUYECTBO:

MIOHUMATh M UCTIOJIE30BATh MPEUMYIIECTBA KOMaHIHOW M HHIUBUAYAITHHON
paboThl TpU pEelIeHHH YYeOHBIX 3a/ad; MPUHUMATH IIeJb COBMECTHOW
JeSATeNLHOCTH, TUIAHUPOBAaTh  OpPTaHHW3allMI0 COBMECTHOH  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHX JIFOICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl W
KOOPJMHUPOBATH CBOU JIEHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI; OLICHUBATH
Ka4ecTBO CBOCTO BKJIaJa B OOMMUH TPOAYKT IO KPHUTEPHSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vnusepcanvuole pecynsamuensie oeticmeust, obecneuusarom hopmuposanie
CMBICI0BBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUYHOCTU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM  TIO3HABATEIIBHOW pEQIIEKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITpoliecca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKon 3aauu;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTbH IIPU PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUSI WIH HENOCTHKEHHS DPE3YJIbTATOB JAEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIeIYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB:

10 KUIACC

Yucia v BbIYMCICHUS

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

Boimonuars  apudMeTrudyeckue — onepandd ¢ palUOHAIBHBIMU |
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTs npuOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
MCIIOJIb30BaTh MOAXOAAIIYIO0 (OPMY 3alMCH IEUCTBUTENBHBIX YUCET JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCITOJIb30BaTh 3aMHCh MPOU3BOJIBLHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTe npeoOpa3zoBaHus UENbIX, PAlMOHANIBHBIX U HPPalMOHATBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIC THUIIBI LIEJBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IUYHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMHU: (QYHKIUSA, CIIOCOOBI 3a7aHusl (PyHKUMH, 00JaCTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIHMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutaTh rpaduku JTUHEHHON (DYHKIMU, KBAAPATUYHON (DYyHKIMH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXXaTh GOPMYyJIaMH 3aBUCUMOCTH MEK/y BEJIMUMHAMHU.

Havana maTeMaTH4ecKOro aHaJIN3a

OnepupoBaTh NOHATUSAMHU: IIOCIENOBATENBbHOCTb, apudmernyeckas MU
reOMETpUYECKasi IPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOMETpHUYEcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON MPOTrPECCHH.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

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

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar A1 OMMCaHUs pealbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypajbHOE, IIEJI0€ YHCIO; MCIOIb30BaTh
NPU3HAKYU JEIMMOCTH LEJbIX YUCEII, Pa3JIOKEHHUE YHCIIA HA MPOCThIE MHOKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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

YpaBHeHUsl 1 HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPHUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOrapu(Mmbl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBIATH
BBIDA)KCHUS, YpPaBHEHHs, HEPABEHCTBA M CHCTEMBl IO YCJIOBUIO 3aJauyH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpeMyMa (yHKIHMHM, HauOoJblIee W
HauMEHbIIIee 3HAYCHHS (YHKIUUM HAa TMPOMEXKYTKE; HCIOIb30BaTh HUX IS
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAUHATHOM TIJIOCKOCTH Ipad)UKH JTMHEHHBIX YPaBHCHUHN 1
UCIIOJIb30BaTh UX JJISI PEUICHUS] CUCTEMBbI JIMHENHBIX YPABHEHUMN.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUILINH.

Hayana MmaTeMaTH4eCKOro aHaJu3a

OneprpoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoHbIE 3IEMEHTAPHBIX (DYHKINN, BEIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh NPOU3BOAHYIO JIS1 UCCIENOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO JUISl HAXOXKIACHUS HAWIY4YLIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MNOHATHSAMH: T[epBoOOpa3Hass W  HMHTErpajl; IMOHUMATH
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTe mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hprorona—JleitOnuma.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ngecKoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 IEMCTBUTENBHBIX UKcell. ParimoHansHbeIe 8 1 0
YpaBHECHHUS W HEPABCHCTBA
9 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 8 0 0
roKasaresaemM
3 ApubMeTnuecknii KOpeHb N—0i CTEIIECHH. 16 1 0
WppatmonansHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpUroHoMeTpuu. T puroHoMeTpudyecKre 28 1 0
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 0 0
5 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 3 1 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPOrpaMMblI Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypest
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1 0
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckue ypaBHEHHS U 12 0 0
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUH U UX
3 rpaduku. TpuroHoMeTpuIecKue 9 1 0
HEpaBEeHCTBa
4 [IpousBonas. [IpumeneHne mpou3BoOIHOM 24 1 0
5 HHTerpan u ero npuMeHEeHUs 9 1 0
6 Cucremsbl ypaBHCHUI 12 0 0
7 HarypanbsHble u 11e1b1e yncia 6 0 0
8 HOBTOPGHI/IC, o0o011eHue, cucreMaTi3anus 18 5 0
3HAHUH
9 0
10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue. AnreOpanueckue
1 Jluneit 1 0 0
BBIPKCHUS I/IHCI/I%BIC YpaBHEHHS U 04.09.2023
CUCTEMBI ypaBHEHHI
[ToBTOopenue.KBanparHeie ypaBHEeHUS U
2 1 0 0
KBaJ[paTHbIC HEPABEHCTBA 06.09.2023
3 Bxoanas koHTpoJIbHASI paboTa 1 1 0 11.09.2023
4 i 1 0 0
JleiicTBUTENbHBIE YHCIIA 13.09.2023
beckoneuno yObiBaroras
reoMeTpuyecKas
5 B 1 0 0
nporpeccust BI‘II/ICJ'ICHI/IUG CYMMBI 18.09.2023
0eCKOHEYHO yObIBaIOIICH
reOMETPUYECKON IPOTPECCHH
ApudmeTnueckuil KOpeHb HATypaIbHON
5 creneHu.l I[pumeHeHue cBOMCTB 1 0 0
apu(pMETHYECKOTO KOPHS HaTypaJlbHOM 20.09.2023
CTETIEHH
7 1 0 0
Crenens ¢ pallMOHAIBHBIM [T0KA3aTENEM 95.09.2023




CreneHb ¢ IeHCTBUTEILHBIM

8 [I0Ka3aTeaeM 27.09.2023
9 VYrpoieHue CTENeHHBIX BBIPAKECHUN 02.10.2023

Ypok 0000IICHUS U CHCTeMAaTH3aIUN
10 3Hev1H1/H71 o Teme "CteneHs ¢ ) 04.10.2023

JeWCTBUTENLHBIM TIOKa3aTeIeM

KonTtponsnas pabora Ne2 no teme
11 Hii::f;z I\J/IIHGI/ICTBI/ITCJ'II)HI)IM 09.10.2023
12 CrenenHas GyHKIUSA ,e€ CBOWCTBA U

rpaduk 11.10.2023
13 PaBHOCHIIBHBIE YpaBHEHUS U

HEpPaBEHCTBA 16.10.2023
14 KonTtponsHas padoTa o tTeme

HppanmonanbHble ypaBHEHHS 18.10.2023
15 MeTobl perieHrs UppPaluoHaTbHBIX

ypaBHEHUH 23.10.2023
16 WppatmonansHbie HepaBeHCTBA. MeTo1bI

pelieHus UpPAMOHATILHBIX HEPAaBEHCTB. 25.10.2023
17 Pemenne uppairoHanbHBIX ypaBHEHUN U

HEPaBEHCTB. 08.11.2023
18 Ypok 0000111eH s U CHCTeMAaTH3allun

3HaHui o teme "CreneHHas QyHKIus" 13.11.2023
19 IIpoBepounas pabora 1o

teme"CrenenHas GyHKus" 15.11.2023
20 [Toxa3zatensHast Gpynkuus. E€ cBoiicTBa u

rpaduk 20.11.2023




21

IToka3arenbHble ypaBHEHUs

22.11.2023
29 MeTomb! peeHus MOKa3aTeIbHBIX
ypaBHEHUM 27.11.2023
23 [Toka3aTenpHBIC HEPABEHCTBA 99.11.2023
24 MeToap! peneHus MoKa3aTeIbHBIX
HEPABEHCTB 04.12.2023
25 CucTeMsbl MoKa3aTeNbHBIX YPaBHEHHUN
06.12.2023
26 CucTeMsbl MoKa3aTelIbHBIX HEPABEHCTB
11.12.2023
Ypox 06001IeHHS ¥ CHCTEeMaTH3alUH
27 3HaHuii mo treme "[lokazarenpHas 13.12.2023
dbyakms"
28 KontponpHas padota Ne3 o teme
"[TokazarenpHas GyHkmus" 18.12.2023
Onpenenenue orapudma
29 yrcna.OCHOBHOE JorapupMuyecKoe 90.12.2023
TOXECTBO.
30 CgoiicTBa norapupmos. 95.12.2023
31 CBoiicTBa j0rapuQmoBs. 97 12,2023
39 KonTtponsHas pabota o TeKCTy
aJIMUHHUCTpAITII
33 JlecsiTUuHBIE U HATYPATbHBIC

norapu¢msl.Popmyia nepexona.




Jlorapudmmueckas GyHKIHS, € CBOWCTBA

34
U Tpaduk.

35 Jlorapudmuueckue ypaBHEHUS

36 Mertoap! pemieHus JorapupMUIECKUX
YpaBHEHUH.

37 Jlorapudmuueckne HepaBeHCTBA

38 KonTtponsHas pabota o teme MeTto b
pelIeHus Jorapu(pMUIEcKiX HEpaBEHCTB

39 Cucrembl TorapuGpMUUECKUX YpaBHEHHM
Y HEPABEHCTB.
Ypox 06001IeHNS ¥ CHCTeMaTH3 AN

40 3HaHuii o Teme "Jlorapupmuueckast
dbyakms"

41 KonTtponbHas padota Ned4 o teme
"Jlorapudmuaeckas pyHKIus"

42 Panguannas mepa yria.IloBopoT Touku
BOKpYT Hauaia KOOpIUHAT.

43 Omnpenenenne cuHyca,KOCUHYca
yria;TaHreHca U KOTaHr'eHca yria.

44 3HaKM CHUHyca U KOCHHYCa,TaHT€HCa U
KOTaHTeHca.
3aBUCHUMOCTb MEXITY

45 CHUHYCOM,KOCHUHYCOM U TaHT€HCOM
OJIHOTO U TOTO K€
yria. TpuroHoMeTpuieckue TOKIECTBA.

46 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX

BBIpaKEeHUI.Jl0Ka3aTENBCTBO TOKIAECTB.




CHHYC,KOCHHYC,TaHI'€HC U KOTAaHT€HC

47
yIJoB a U -a

48 DopMyIIbl CIOKEHUS.
[IpeoOpa3oBaHme TPUTOHOMETPHUCCKUX

49 BBIPAKEHUH C MOMOIIBIO (hopmyIt
CIIOKEHHS.

50 CuHyC,KOCHHYC U TaHT'€HC JBOHHOTO
yria.

51 CHUHYC,KOCHUHYC U TAHT€HC ABOWHOTO
yria.

52 DopMyIbl IPUBEACHHUS.
[IpeobpazoBaHme TPUTOHOMETPUUECKUX

53 BBIPQKEHUH C MOMOIIBIO (popmMy
MIPUBEACHHUS.

54 CymMmma u pa3HoOCTh cuHycOoB.CymMa U
Pa3HOCTh KOCHUHYCOB.

55 CymMmma u pa3HoCTh cuHycoB.CymMma U
Pa3HOCTh KOCHUHYCOB.
Ypok 0000IICHHS B CHCTeMaTH3aIUs

56 3HaHuM no Teme "TpuroHomerpuyeckue
dbopmynbr"

57 CamocTtosarenbHas paboTa o Teme
"Tpuronomerpudeckue Gopmynbl"

58 YpaBHeHHe COS X=a.

59 VYpaBHEHHE COS X=a.

50 KonTtposnpHas paboTa o teme
YpaBHeH#He sin x=a.

61 VYpaBHeHue sin x=a.




62 VYpaBHeHue tg x=a. 1
YpaBHEHU,0AHOPOIHBIE OTHOCHUTEIIEHO

63 CUHYCa ¥ KOCUHYCa,IMHEHHBIC 1
OTHOCHTEIIFHO CHHYCA U KOCHHYCA.

64 TpuroHomeTpuyecKkue ypaBHCHHSI, 1
CBOJSILIMECS K alreOpandecKum.
Pemenue TpuroHoMeTpuvecKux

65 ypaBHeHul. Pemenne ypaBHeHU ! 1
METOJIOM Pa3JIOKEHHUST HA MHOKUTEIH.

66 O0o001enue, cucTreMaTH3aIusa 3HaHUH 110 1
teMe ""TpuroHomerpuueckue ypaBHeHus"

67 Wrorosas koHTposbHas paboTa 1
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a

68 Kypc ajreOpbl ¥ HadaJl MaTeMaTHYeCKOTO 1
ananu3za 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoabubie | IlpakTunueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesbHbIe
padoTsbI padoThI
pecypchl
CreneHp ¢ palMoOHAIBLHBIM MTOKa3aTeIeM 0 0
CBoiicTBa cTEeTIeHN 1 0 0
3 [IpeobpazoBaHue BBIpaKEHUH, 1 0 0
COJIepKAIUX PAMOHAIBHBIC CTETICHN
4 [IpeobpazoBaHue BBIpAKEHUH, 1 0 0
COJIepKAIUX PAMOHATBHBIC CTETICHN
5 [IpeoOpazoBaHue BBIpAKEHUH, 1 0 0
coJiepXKalluX PallMOHAIbHbIE CTEIIEHN
6 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1 0 0
7 [TokazaTenbHbIC YypaBHEHUS U HEPAaBEHCTBA 1 0 0
8 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1 0 0
9 [TokazaTenbHbIC YypaBHEHUS U HEPAaBEHCTBA 1 0 0
10 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
IToka3zaTtenbHast GpyHKUMSA, €€ CBOICTBA U
11 1 0 0
rpaduk
KonTponeHas padota no teme "CreneHs ¢
12 palMoHaIbHBIM MOKa3aTeNIEM. 1 1 0
IToxazatenbHast GpyHkuus. [lokasarenbHble
YPaBHEHUs U HEpPABEHCTBA"
13 Jlorapugm uyucna 1
14 JlecaTUUHBIE U HATypaJibHbIE JOTapU(PMBbI 0 0




[IpeoOpa3oBanme BEIpa)KEHUH,

15
CoJiepKaIUX JOTapH(PMBI

16 [Ipeobpa3oBaHue BEIpAKEHHIA,
COJIepKAIUX JIOTAPHPMBI

17 [Ipeobpa3oBaHue BEIpAKEHHIA,
CoJIeprKaluX Jorapu@mol

18 [IpeoOpa3oBanue BbIpakeHUH,
CoJIeprKaluX Jorapu@mol

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmudeckre ypaBHEHUS U
HEpaBEHCTBA

91 Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA

99 Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GhyHKIUsA, €€ CBOKWCTBA
U rpaduk

24 Jlorapudmuueckas QyHKIH, €€ CBOWCTBA
U rpaduk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBO¥CTBA U rpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA M rpauKu

97 Tpuronomerpuueckue GyHKIUHN, UX
CBOWCTBA M rpauKu

98 Tpuronomerpuueckue GyHKIUH, UX

CBOMCTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

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

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

34 HenpepwiBHbie QyHKITIN

35 Metoa HHTEpPBaAIOB /sl peLEHHS
HEpPaBEHCTB

36 Metoa HHTEpBaIOB /Il peLEHHUs
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 GuU3NIECKU CMBICI
MIPOU3BOJHOM

40 I'eomerpuueckuit 1 Gu3NIECKU CMBICI
MPOU3BOJHOM

41 [Ipon3BoHbIE IIeMEHTAPHBIX QYHKLIUH

42 [Ipoun3BoHbIE IIeMEHTAPHBIX (QYHKLIUH




43

[IpousBoaHasi CyMMBI, IIPOU3BEICHHS,
94acTHOTO (DYHKIUH

44

[IponsBoaHasi CyMMBI, IIPOU3BEICHHS,
9acTHOTO (DyHKIIMIA

45

[IpousBoiHast CyMMBI, IPOU3BEACHMUSI,
Y4acTHOTO (QYyHKITUI

46

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

47

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

48

[Ipumenenre mpou3BOIHON K
HCcCIe0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

49

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (YHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

50

Haxoxnenne HauOOIIBIIETO U
HauMEHBIIIETo 3HaueHus (PYHKIIMH Ha
OTpEe3Ke

51

Haxoxnenue HauOOJIBIIEr0 U
HAaNMMCHBIICTO 3HAYCHU (bYHKI.IHI/I Ha
OTPE3KE

52

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU (bYHKI.IHI/I Ha
OTPE3KE




53

Haxoxneaue HauboIbIIEro U
HAaWMEHBIIIETO 3HaUeHUs (DYHKIIMH Ha
OTpe3Ke

54

Haxoxneaue HauboiblIero u
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIMH HA
OTpe3Ke

55

Haxoxnenne HanOobIIero u
HaUMEHBIIIETO 3HaYeHUsT PyHKIIUHM HA
OTpEe3Ke

56

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 33/1a4aXx, ISl OTPeIeICHUs
CKOPOCTH TIpOIlecca, 3aJaHHOTO (HOPMYITOM
nuu rpadpuxom

57

KonTtponsHas padoTa o teme
"IIpousBoanas. [Ipumenenue
MPOU3BOJHOM"

58

[TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

59

[TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

60

WuTerpan, reoMmerpuueckuii U Gpu3NYECKuit
CMBICTT MHTETpajia

61

WuTerpan, reoMmerpuueckuii U Gpu3NYeCcKuit
CMBICT MUHTETpaja

62

WuTerpan, reomeTpudeckuit 1 puzndeckuit
CMBICJI UHTETpasia

63

Brruncnenue uHTerpana no gopmyne
Herorona—JIeitOHUIA




64

Brruncnenue uHTErpana no popmyse
Hrrorona—IJleitOnuna

65

Brruucnenue unrterpana no gopmyie
Herorona—JleitOuuna

66

Brruucnenue unrterpana no gopmyie
Hprotona—Jleitoania

67

Cucrembl TMHEHHBIX YpaBHEHUN

68

Cucrembl TUHEHHBIX YpaBHEHUN

69

Pemrenne npukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

70

Pemrenne npukiagHpIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

72

Cucremsl COBOKYITHOCTH LECJbIX,
PpalOHAJIbHBIX, UPPALIUOHAJIBbHBIX,
II0Ka3aTCJIbHBIX, J'IOFapI/I(i)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

73

CucteMbl 1 COBOKYITHOCTH LIEJIBIX,
palnMoHaIbHBIX, UPPALIUOHATILHBIX,
MOKa3aTeNbHbIX, JJOTApU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl u COBOKYITHOCTH HECJIBIX,
pallMOHAJIbHBIX, UPpPALIMOHAJIbHBIX,
IIOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB




Hcnons3oBanue rpagukoB GyHKIUH IS

& peuieHuss ypaBHEHUM U CUCTEM

76 Hcnons3oBanue rpagukoB GyHKIUH ISt
peuieHuss ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3a/1a4 W 3aJ1a4 U3 Pa3IuIHbIX 00IacTei
HayKU U pealbHOU KU3HU

78 KonTponsHas paborta no teme "MuTerpan
" ero npuMeHeHus. CucTemMbl ypaBHEeHUM"

79 HarypanbsHbie u 11e1p1e yrciia B 3a7a4ax u3
peanbHOM )KU3HU

80 HatypainbHble 1 1enpie yncia B 3ajja4ax us3
peanbHOM )KU3HU

81 HatypanbHble 1 nenpie yncia B 3a7adax u3
peanbHOM KU3HU

82 [Ipu3HaKK JETMMOCTH LEITbIX YUCE

83 [Ipu3HaKK JETMMOCTH LEITBIX YUCE

84 [Ipu3Haku qeMMMOCTH LEIBIX YUCEI

85 [ToBTOpEHUE, 0000IICHNE,
cUCTeMaTu3allus 3HaHUH. Y paBHEHUS

86 [ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3aIlus 3HaHU. Y paBHEHHUS

87 [ToBTOpEHue, 06061IeHNE,
cUCTeMaTH3aIlus 3HaHUH. Y paBHEHUS

88 [ToBTOpenue, 060061IeHNE,

CHCTeMaTHU3allus 3HaHUH. ypaBHCHI/ISI




[ToBTOpEenue, 060061ICHNE,

89 cucTeMaTru3anus 3HaHUK. Y paBHEHUS

90 [ToBTOpEenue, 06001ICHNE,
cucTeMaru3anus 3HaHU. Y paBHEHUS

01 [ToBTOpEeHue, 060061ICHNE,
cucreMarusanus 3HaHuil. HepaBeHcTBa

92 [ToBTOpenue, o6o0IICHNE,
cucreMarusanus 3HaHui. HepaBeHcTBa

93 [ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHni. HepaBeHcTBa

94 [ToBTOpeHnue, 0600IICHNE,
cucreMarusanus 3HaHnil. HepaBeHcTBa
[ToBTOpEeHue, 06o0IICHNE,

95 cucreMmarusanusa 3HaHu. CHUCTEMBI
ypaBHEHUU
[ToBTOpEeHUE, 0600IICHNE,

96 cucreMmarusanus 3HaHu. CUCTEMBI
ypaBHEHUH

97 [ToBTOpEHUE, 0000IICHNE,
cucreMaTu3anus 3HaHui. OyHKIUH

08 [ToBTOpEHUE, 0000IICHNE,
cucreMaTu3anus 3HaHui. OyHKIUH

99 Htoroas koHTpoJbHas paboTa

100 Htoroas koHTpoJbHas paboTa
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

101 Kypc anreOpbl 1 Hayajl MaTeMaTHYecKoro

againn3a 10-11 xmaccoB




O0001enue, cucreMaTH3amus 3HaHUH 3a

102 Kypc anreOpbl 1 Hayajl MaTeMaTH4ecKOro 1
aHaynmza 10-11 knaccos
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHO€e 00IIECTBO

«M3parenscTBO «IIpocBemenne»

METOJNYECKHNE MATEPHAJIbBI JIJISA YUYUTEJIS
Marematuka:airedpa U Hadajaa MaTEMaTUUECKOTO aHalu3a,reoMeTpust. Airedpa u
Hayajga MateMaThdeckoro anainnsa, 10 knacc/Komsrun FO.M,, TkaueBa M.B. u

npyrue:0a30BbIil ¥ yrinyoaeHHbId ypoBHU/-M. :TIpocBemieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






