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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yuebHOro Kypca «Anrebpa U Hadajga MaTeMaTHIEeCKOTO

aHanuza» 06azoBoro ypoBHs aisa oOydaromuxcs 10 —11 kiaccoB pa3zpaborana Ha
OCHOBE:

®denepanpHOoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpa3oBaHuu B
Poccuiickon denepanuny;

npukaza MuHoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepx)IeHUN
(enepabHOTO TOCYIapCTBEHHOIO 00pPa30BaTEIbHOIO CTaHAApTa CPEIHEro
obmero  obpazoBaHusi» (C  HU3MEHEHHUSIMH, BHECEHHBIMH IIPUKA30M
Munnpocsenienus ot 12.08.2022 Ne 732);

npukaza MunnpocBemenus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHUU
dbenepanpbHOl ~ 00pa3oBaTENbHOM  IPOTrpaMMBl  CPEIHEr0  OOIIEero
00pa3oBaHUAY;

npukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeHUU
[Topsinka opraHu3alMi U OCYIIECTBICHUS 00pa30BaTEIbHON JESITEIIbHOCTH
0 OCHOBHBIM 0011€00pa3oBaTeNbHBIM MporpaMmamM — 00pa3oBaTeIbHBIM
nporpaMmaM HadajbHOTO O0IIEero, OCHOBHOIO OOIIET0 M CPEIHEro OOIIero
o0pa3zoBaHUsI»;

CIT  2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKHE  TpeOOBaHHS K
OpraHu3alysM BOCIUTAHUS U OOYy4YEHUSs, OT/bIXa U O3J0POBJICHUS JETeH U
MOJIOJIEKWY», YTBEPKJICHHBIX TOCTAHOBJIEHUEM TIJIABHOTO CAHUTAPHOIO
Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['uruennueckue HOPMATHBBI U TpPeOOBAHUS K
oOecrieyeHuto 0Oe3onmacHOCTM M (WiIM) OE€3BpPEHOCTH Il 4YesIoBeKa
dakTopoB cpeabl OOUTaHUSA», YTBEPHKIACHHBIX MOCTAHOBICHUEM TIJIABHOTO
canurapHoro Bpava ot 28.01.2021 Ne 2;

KOHIIEMIINN pa3BUTHS MaTeMaTHYECKOT O o0Opa3oBaHus,
yTBepkAeHHON pacnopskeHueM [IpaBurenscTBa oT 24.12.2013 Ne 2506-p;

dbenepanbHO pabouell mporpamMmbl yueOHOro Kypca «Asredpa U Havalia
MaTEMaTUYECKOTO aHaJIN3ay, KOTOPBIM BXOJUT B COCTaB y4eOHOTO MpeaMeTa
«Marematukay.

VYcerapa MOY CIHI Ne 129;

[Tonoxenust 0 pabovynx mporpaMMax ydeOHBIX MPEIMETOB, YI€OHBIX KypCOB
(B TOM 4YHCI€ BHEYPOUYHOM JESTENbHOCTH), Y4E€OHbIX MOAYJEH,
pazpabarbiBaeMbiX B cooTBeTcTBUM ¢ TpedboBanusmu DI'OC u DOII
HaYaJIbHOTO 00IIEero, OCHOBHOTO OOIIEro M CPEeTHEro 001ero oopa3oBaHus;
[Tonoxenuss o Qopmax, NEPUOJUYHOCTH, TMOPSAKE TEKYIIEro KOHTPOJIsS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTanuu o0yvaromuxcs MOY CIHI Ne
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129, ¢ yuyéroMm COBpEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABIIEMBIX K
MaTeMaTUYeCcKOMy 00pa30BaHUIO, U TPAIUIIMNA POCCUICKOTO 0Opa30BaHUS.
Peanuzanus IpOrpaMMbl obecrneurBaer OBJIAJICHUE KJIOYEBBIMU
KOMIIETEHUUSMH,  COCTAaBJSIOLIMMHU  OCHOBY Uil ~ CaMOpa3BUTUS U
HEMpPEpBIBHOTO 00pa30BaHus, LIETOCTHOCTh OOILIEKYJIBTYPHOTO, JUYHOCTHOTO U

NO03HABATEIBHOI0 PA3BUTHS JTUYHOCTH 00YUaOLIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauana MareMaTHYECKOTO aHAM3a» SIBISETCA OJHHUM U3
HauOosiee 3HAYMMBIX B MPOrpaMMe CTapileld IIKOJbl, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECIeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Uil HU3Y4eHHUs BCeX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JAPYroil CTOPOHBI, (OPMUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBINIICHUE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM [IJIi OCBOCHHSI
KypcoB HHGOpPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydaliuecs OBJIAJIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HAyKH, KoTopasi GOpMyIUpPYET CBOU JOCTHKEHUSI B MaTeMaTu4ecKkon opme.

Kypc anreOpsl n Hauan MaTeMaTHyeCKOro aHaiau3a 3aKJaJbIBa€T OCHOBY IS
YCTEIIHOTO OBJIAJICHUSA 3aKOHAMU (DU3UKH, XUMHUH, OHOJIOTHH, TOHHUMaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKH U OOIIECTBEHHOM IKWU3HH, IO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BaTh UX B IIOBCEAHEBHOM XM3HU. B TOXe BpeMms OBiaJcHUE
a0CTpPakTHbIMM M JIOTMYECKH CTPOTMMH MATEMAaTHUYECKUMH KOHCTPYKLIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPXKACHUS, UCTIOJIb30BATh 0000IICHNE U KOHKPETU3AIIUI0, aOCTparupoBaHue u
aHaJoruo, GopMHUpPyET KPEaTUBHOE U KPUTHUUYECKOE MbIlUieHHE. B xoae nzyuenus
anreOppl M Haval MaTEMaTHYECKOro aHajiu3a B CTaplield MIKOJIe YydJalluecs
MOJIy4atOT HOBBIA ONBIT PEHICHUS TMPUKIAIHBIX 3a/1a4, CaMOCTOSATEIbHOIO
MIOCTPOEHUSI MAaTEMaTHYECKUX MOJECIEH PEaJbHbIX CHUTyallMd W WHTEPIIPETAlUU
MOJIYYEHHBIX  PEUICHHM, 3HAKOMATCA C  NpUMEPAMU  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUC
MaTeMaTU4YECKUMU OTKPBITUSAMU U UX aBTOPAMMU.

Kypc o6nagaer 3HaYuTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIM
peanusyeTcsi Kak depe3 y4eOHbI MmaTepuan, CIOCOOCTBYIOMIMM (OPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHUS, TaK MU uepe3 chernupuky ydeOHOU NeaTeNbHOCTH,
TpeOyroien CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, MPOAOJKUTEIbHOM
KOHLICHTPAIIMU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe Meronuku oOydeHUsT aireOpe W HadajlaM MaTeMaTH4eCKOro
aHAJIM3a JISKUT JESTEIHbHOCTHBIN MPUHIIUI 00y4YEHUS.

CrpykTypa Kypca «Anredpa v Hauaja MaTEMaTUYECKOrO aHAJIM3a) BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIMUYECKHE JMHUMN: «YHHCna W BBIYUCICHUSY,
«Dyukuun  u - rpadukuy, «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4YECKOro aHanu3a», «MHOXecTBa UM JIOTHMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3Y4alOTCS HA NPOTSHKEHUU JIBYX JIET



o0y4eHHus B CTaplieH IIKOoJIe, eCTECTBEHHO JIOMOIHSS APYT Jpyra U MOCTEIEHHO
HACBHIAsICh HOBBIMM TeMaMu H  pazfaenamu. JlaHHbIdA Kypc — sBISIETCS
UHTErPAaTUBHBIM, TIOCKOJIbKY OOBEAMHSIET B cebe CcoAepKaHuE HECKOIbKUX
MaTeMaTUYECKUX JUCUUIUIMH: anredpa, TPUrOHOMETPUSI, MATEMATUUYECKU aHaAIIN3,
Teopuss MHOXecTB U Jip. [lo Mepe Toro kak ydamiuecs OBIaJeBalOT BcE Ooiee
IIUPOKUM MaTeMaTHYECKUM armnapaToM, Y HUX MOCIIEeI0OBAaTeIbHO (hOpMUpYETCS U
COBEpIICHCTBYETCS YMEHUE CTPOUTh MATEMATHYECKYH) MOJIENIb PEaIbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJy4YeHHbIE B Kypce «Anredpa W Haudana
MaTeMAaTUYECKOr'0 aHaIu3ay, IJIs PEIICHUS CaMOCTOSITENbHO CHOpMyITUpPOBaAaHHON
MaTeMaTUYECKOU 3a/1a4, a 3aTEM UHTEPIIPETUPOBATH MOJIYUYCHHBIN PE3YIIbTAT.

ConepxartenbHo-MeToANYECKass UHUA «Yucna W BBIYMCIEHUS» 3aBEPIIACT
¢bopMuUpOBaHUE HABBHIKOB MCTIOIB30BAHMS JICUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapmieidt mikone ocoboe BHUMaHUE YACHSETCS
(GbOpMUPOBAHUIO TMPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIONIUX B CeOs
UCIIOJIb30BAaHUE PA3NUYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHWCJIA, yYMEHHUE
palMOHAIBLHO BBIMIOJIHATH JICMCTBUSL C HUMH, J€IaTh MPUKHUIKY, OLEHUBATH
pesynbrar. OOywaromuyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYHCICHUH,
BBITIOJIHEHUSI JEUCTBUI C 4YHUCIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
VCIIOJIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHUHU BCETO
oOy4yeHus B CTapliedl IIKOJe, TMOCKOJBKY B KaXIAOM paszjene IporpaMMbl
PETYyCMOTPEHO PEIICHUE COOTBETCTBYIONMUX 3amad. OOydaroniuecs: oBlajeBaioT
pPa3IMYHBIMH METOJAMHU PELICHUS] UEIbIX, PAalHOHAIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTEIbHBIX, JIOTAPU(PMHUYECKHMX M  TPUTOHOMETPUUECKUX  YpPaBHEHUH,
HEPAaBEHCTB U UX cucTeM. [loryuyeHHbIE yMEHHS UCTIOIBb3YIOTCS IPU UCCIIEI0BAHUN
GYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, pElIeHWH MNPUKIAIHBIX 3ajJad M 3aja4 Ha
HAaXOXJCHUE HAWOONBIINX W HAUMEHBIIMX 3HadeHWW GQyHkuu. [lanHas
collepKaTelibHasi JIMHMS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUUN
BBITIOJIHATh Pacy€Thl Mo (opmysiaMm, NpeoOpa3oBaHUsI LEIbIX, PALMOHAJIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUI, a TaKKe BbIPaKEHUH,
collepKallluX cTerneHu W Jorapudmel. brarogaps mzyuyeHuro anreOpanyeckoro
Marepuana IPOUCXOAUT  JallbHEWIIEEe  PpPa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU J€IYKTUBHBIX
paccyxaeHuid, pabOThl C  CHUMBOJBHBIMH  (opMamMu,  HPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTEH B BHJI€ PABEHCTB W HEPABEHCTB. AureOpa
npemyiaraetr  d(pGheKTUBHbIE HMHCTPYMEHTBI JIJII  PEUICHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxartenbHo-meToanueckass JguHug «DyHkuuu u rpaduku» TECHO
IIEPEILIETAETCA C APYTUMU JIMHUSMH Kypca, ITIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTh U3YYCHUS Marepuarna. N3yuenue CTETICHHOM,
MOKA3aTeNbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHUs 3a/1ad U3 JAPYTUX y4eOHbIX



NPEIMETOB U PEAIbHON KU3HHM TECHO CBSA3aHO KaK C MATEMaTUYCCKUM aHAJIU30M,
TaK U C PCIICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOoM Oombiioe BHHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyIaMu 3aBUCHUMOCTH MEXKIY
pPasTUYHBIMA BEJTUYMHAMH, WCCIEIOBATh TOJYyYCHHBIE (QYHKIIUU, CTPOUTH WX
rpaduku. Matepuan 3Tol cofep>KaTebHON JTMHUN HaIEleH Ha Pa3BUTHE YMEHUMN
¥ HaBBIKOB, ITO3BOJISIONINX BBIpAXAaTh 3aBUCUMOCTH MEXIy BEIWYMHAMHU B
paznuyHON ¢dopMe: aHATUTHYECKOU, Tpaduueckoir u ciaoBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxxarenbHas nuHusa «Hauama MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYIIECTBEHHO PACHIUPHUTh KPYT KaK MAaTeMAaTHYCCKHUX, TaK M MPHUKIQTHBIX 3a/ad,
JIOCTYITHBIX OOYYaIONUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh HCCIICIOBATh U
CTpOUTh Tpaduku (YHKIUH, ONpeneNsITh WX HAUOONbIIME W HaUMEHBIINE
3HAYCHUS, BBIYUCIITH IUTOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
YCKOpeHMsI TipolieccoB. JlaHHasi cojepkarenbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOXHOCTH TIOCTPOCHHMS MAaTEMAaTHUYCCKMX MOJICICH pealbHBIX CHTYaIUH,
HAXOXIACHUS HAWIYUIIEro PEIICHHUs] B TPHUKIAJHBIX, B TOM YHCJE COIMAIBHO-
HSKOHOMHMYECKHUX, 3a7adyax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaIHn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-TOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUH pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKEe M HucKyccTBe. OOyuawmiuecs y3HaAlOT O
BBIAIOIINXCS PE3YNIbTaTaX, MOTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHUKUA Kak
HAyKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKass TUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB. | €OpeTHKO-MHO>KECTBEHHbIE
NIPEICTABIICHUS TTPOHMU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKH W TPEjIararoT
HanOoJee YHUBEPCATLHBIN S3bIK, OOBEAMHSIIONINN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHUH, OHU CBS3bIBAIOT pa3Hble MAaTeMAaTHYECKUE JMCIMIUIUHBI B €IUHOE
nemnoe. [1loaToMy BaXHO JaTh BO3MOKHOCTH INIKOJBHUKY IMOHHUMAaTh TEOPETUKO-
MHOXKECTBEHHBI S3bIK COBPEMEHHOM MATeMaTHKHW W UCIOJIb30BaTh €ro Juis
BBIPKECHUS CBOUX MBICIICH.

B kypce «Anrebpa m Havajla MaTeMaTUYECKOTO aHalN3a» MPUCYTCTBYIOT
TaKK€ OCHOBBI ~MaTEMaTHYECKOrO0  MOJEIUPOBAHUS, KOTOpbIE€ IPU3BaHbI
c(hopMHpPOBATh HABBIKU TTOCTPOCHUS MOJIEIICH peaTbHBIX CUTYAITUi, UCCIICTOBAHMS
TUX MOJZIENIeH C TOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTUYeCKOro aHaiu3a |
MHTEPIPETAIlN TIOJYUYCHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH
U3 pa3/ieJIOB IPOrPAMMBI, TIOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO HUCIIOIb3yeTCs
JUTSL petieHusl MpUKIaAHbIX 3a1ad. [Ipu pemeHnn peanbHbIX MPaKTUYECKHUX 3a/1a4y
yydaluecs pa3BHBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HKCIOJIB30BATh AHAJIOTHIO, 0000HIaTh M KOHKPETU3UPOBATH
npooyemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/1a4 OPTaHM3yeTCsl B MPOIECCE M3YUCHUS BCEX TeM Kypca «Aunredpa W Hadama
MaTEMaTUYECKOTO aHATN3a.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeObHOM miaHe Ha u3ydeHHe Kypca AnreOpbl M HadaJl MaTeMaTHYECKOIo
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCA 2 yaca B Henemo B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BIYMCICHUSA

Panmonanbubie uynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIICHTHI,
OECKOHEUHbIE  MEepUOAMYECKHE  JApoOH. ApupMETHUYECKHE  ONepalud ¢
paloHaIbHBIMU YHCIIaMH, IPE0Opa30BaHusl YUCIOBBIX BhIpakeHui. [Ipumenenune
Ipo0eil U MPOUEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HaHUU U PEANbHOM KU3HH.

JleficTBUTENBbHBIE YHWCa. PalMOHalbHBIE W HUPPALMOHAIBHBIE 4YHUCJIA.
ApudmMernueckre ornepauud ¢ JEUCTBUTEIbHBIMU 4YHciaMmH. [IpuOnmkEHHbIE
BBIYMCIIEHUS, [TPABUJIa OKPYTJICHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHU.

Crenenr ¢ 1ensiM  mokazateneM. CranpmaptHas ¢dopma  3alucH
neicTBUTENbHOTO umncia. Mcmomp3oBanue momxonsmed  (GOpMBI  3aMUCH
JNEHUCTBUTENBHBIX YHUCEN [JISl PELICHHsS MPAKTUYECKUX 3aJad U MpPEICTaBICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(PpMETUIECKUMHU KOPHSAMU HATYPAJbHON CTEIEHH.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE TPE0OPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUMU. OcHOBHbBIE
TPUTOHOMETPUUYECKUE (POPMYJIBL.

YpaBHeHHE, KOpEHb YypaBHEHHsA. HepaBeHCTBO, pelieHHWE HEPABEHCTBA.
Mertona UHTEpPBAJIOB.

Pemenue uenbix U JpoOHO-palliOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHUMN.

[IprMeHeHnE ypaBHEHU U HEPABEHCTB K PEIIEHUIO MAaTEMATHYECKUX 3a7ad
M 3a]1a4 U3 Pa3IMYHbIX 00JIaCTed HAYKU U PEAIbHON KU3HH.

DOyHKUUH U rpaduku

OyHkums, crnocodbl 3amganus ¢QyHkuuu. ['padux  GyHkumu. Bzaumuo
oOpaTHbIe PYHKIIHH.

O6nactb onpeneneHus: 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKimm.
[TpomexxyTkH 3HaKONOCTOSAHCTBA. UETHBIE U HEUETHBIE (DYHKIIUH.



CrenenHas (yHKIMS C HATypaJIbHBIM U 1IEJIbIM TMOKa3ateneM. EE cBolicTBa u
rpaduxk. CBolicTBa u rpaduK KOpHS N-Oi CTENEHHU.

TpuroHoMmerpruyeckasi OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.

Hauasa maTeMaTH4eCcKOro aHajJms3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs OCJICIOBATEIIbLHOCTEH.
MOHOTOHHBIE TOCIIEA0BATEIBHOCTH.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaronast
reomeTrpuudeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. DopMysia CIOXKHBIX INPOLEHTOB. VCIIOnp30BaHUE IPOrPECCUU A
pelIeHus peajbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTMKA

MHoOXxecTBO, olepaluu HajJ MHOXkecTBamu. Jluarpammel Jilnnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJjs ONUCAHHUS PEATbHBIX
MIPOIIECCOB U SIBICHUH, TIPU PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBHUE, J0KA3aTEIbCTBO.

11 KIIACC

Yucaa v BbIYMCICHUS

HarypansHubie u nensie uyncna. [Ipu3Haku 1€IMMOCTH LENBIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEICHM.

Jlorapudm uncna. JlecITUUHbIE U HATYpaIbHbIE JTOTapU(PMBI.

YpaBHeHHs] 1 HEPABEHCTBA

[IpeoOpazoBaHue BoIpaXeHH, COAEpKAUX JTOTapu(MBbI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEPXKAIIMX CTENEHU C pPalUOHAIbHBIM
IIOKa3aTeNeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

Cucrtembl TUHEHWHBIX ypaBHEHMU. PeleHne MpuKIIaaHbIX 33a/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3a/lad W3 pa3Iu4HbIX 00JlacTell HAyKM U pealbHOM
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukuus.  [lepuonuueckne  ¢yHkuumu. I[IpoMexXyTKM  MOHOTOHHOCTH
byakiuu. MakcumMymMbl U1 MUHUMYMbl (QyHKIuU. HauOomnbliiee W HanMeHbIIIEe
3HaueHHE (DYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpuyeckue pyHKIMH, X CBOMCTBA U Ipa(UKH.

[TokazatenbHas u norapudmuyueckas GyHKINMU, UX CBOWCTBA U rpaduKH.

Wcnonb3oBanue rpaukoB QyHKIUNA 711 PEIICHHUs] YPABHEHUM M JIMHEHMHBIX
CUCTEM.



Wcnonb3oBanue rpa@ukoB (QyHKIUI s HCCIENOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NPHU PEIICHUH 3aJad W3 JPYTUX Y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HU.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

HenpepriBable pyHKIIMU. MeTo MHTEPBAIOB JIsl pEIICHUs HEPABEHCTB.

[IpousBognass  pynkuuu. ['eomerpuueckuid ©u  (QU3UUECKUH  CMBICT
IIPOU3BOTHOM.

[IpousBoaHbie  dnmeMeHTapHbIX  QyHKIUHA.  DopMysiabl  HAXOXKACHUS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKIIHIA.

[Ipumenenne MpoOU3BOAHON K UCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH H
sKkcTpeMyMmbl. Haxoxaenue HanOoNbIIero 1 HauMeHbLIEro 3HauyeHus: GyHKIUKA Ha
OTpE3KE.

[IpumeHenne TPOM3BOAHOM Uil HAXOXKACHUS HAWJIYYIIEro pELICHUs B
NPUKIAIHBIX 3ajadaxX, I ONPENEICHHUs CKOPOCTH IpoLecca, 3adaHHOTO
dbopmyoii niu rpaduKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

WNuterpan, ero reoMmerpudyeckuid W (usmueckuii cmbica. Bwraucnenue
uHTerpana no gpopmyne Herorona—JleliOuuia.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoeHue y‘{C6HOFO npeamMeTa «MartemaTuka» JOJIDKHO o0ecreynBaTh
AOCTUKCHUC HAa YPOBHC CPCIHCTO o6mer0 O6p330BaHI/IH ciaeayromux JNIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCTHBIX 06pa3OBaT€JILHI>IX PE3YIILTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuKay XapakTepU3yIOTCS:

['paxxmanckoe BoCcIIUTaHHUE:

c(hOpMHUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocss Kak akTUBHOTO
U OTBETCTBEHHOTO WIECHA POCCHICKOrO 00IIecTBa, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLEeayp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMNPOCHl W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIMAMYA U Ha3HAYEHUEM.

[TarpuoTnyeckoe BoCUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIbI,
K HKCIIOJIb30BAHUIO ATUX JIOCTHKEHHH B JAPYrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MTPAKTUYECKUM NPUMEHEHHEM JOCTUKEHUN HAYKU U IESTENbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIEro.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKIIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUI, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3NYECKOE BOCTIMTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30macHOro odpasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (30pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUU U

OT]IbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nYecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JESATENbHOCTHIO.

TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYIOIIOOHS; MHTEPECOM K
pasnmuyHeiM  chepaM  MPOPECCHOHAIBHON  JCATCIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPWIOKCHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymielr mnpodeccud W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0O0Opa30BaHUI0 HA TPOTSIKECHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PELICHUH NPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

DKOJIOTM4YECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYpbl, MOHMMAaHHEM BIIMSHUS
COLMAIBHO-?)KOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpUEHTAallMEll Ha MPUMEHEHUE MATEMaTHMYECKWX 3HAHUMN U1 pEeuieHus 3a7ad B
0o0JlacTU  OKpYXarlolllel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEW CPEBI.

[leHHOCTH HAYYHOTO MTO3HAHUSL:

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM U  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTeMaTH4YEeCKOM HAayKHW Kak c(epbl 4YeI0BEYECKOW MesTEIbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JJI1 Pa3BUTHS UUBWIM3ALHUH; OBJIAJCHUEM S3bIKOM
MaTeMaTUKAd M MaTEMAaTUYECKON KYyJIbTYpOM Kak CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh NPOEKTHYK) W HCCIEAOBATEIBCKYHO JEATEIbHOCTD
WHIVBHUIYAJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS IMPOrPaMMbl y4eOHOTO IpeaMera
«MaremaTuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelicmeUusIMU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNBUIMU.

1)  Vuueepcanvnvie  noznasamenvuwvle  Oelicmeus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYcanwe2o  Mupa,  HpPUMEHeHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBbIe JIOrHYeCcKue IEMCTBUS:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATUICCKUX
O0OBEKTOB, TOHSATHMA, OTHOIICHUH MEXIy MOHATHAMH; (HOPMYITHUPOBATH
ONIpECIICHUS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIM TMpPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJMMOTO aHAJIN34;

e BOCIpPUHUMATh, (HOPMYIHUpPOBaTH U MPEOOPA30OBHIBATH  CYXKICHHS:
YTBEpIAUTEIbHBICE W OTpPHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIC U OOIIUE;
YCIIOBHEIE;

e BBIABIATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U  H
npoTuBOpeunsi B (akTax, JaHHBIX, HAOIIOJCHUSX W YTBEPKICHUSX;
npemyiaraTh ~ KPUTEPUH  JJI1  BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
[IPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;



MIPOBOIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPKJCHUN (MPSMBbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHusl y4yeOHOW 3amauu (CpaBHUBATH HECKOIBKO
BAPUAHTOB pElICHUs, BbIOUpaTh HaubOoJIee NOAXOAANUNA C Y4ETOM
CaMOCTOSITEITLHO BBIJICTICHHBIX KPUTEPHUER).

bazoBrie HCCICA0BATCILCKUC HCﬁCTBHH:

HCIIOJIB30BaTh BOMPOCHI KAK HCCIIECIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOUIME MPOTUBOPEUUE, MpoOIeMYy,
yCTaHAaBIMBaTh HWCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYEeCKOTO
O0BeKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCAMU;

CaMOCTOSATEIHHO (POpMYTHUPOBATH 0OOOIIEHNUS 1 BBIBOJBI O PE3yJIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TPOIECCA, a TaKXKE BBIABUTATH
MIPETOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmanueii:

2)

BBISBJISITh 1eULMTH MH(QOPMALMK, JTaHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;
BbIOMpaTh ~ MHPOpPMALMIO U3  HCTOYHMKOB  PAa3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (GOPM IPEICTABICHNUS,
CTPYKTYpUPOBaTh MHPOPMAIUIO, IPEACTABIATh €€ B pa3IM4HbIX (popmax,
WUTIOCTPUPOBATh TpadUyecKy;
OLICHUBATh HaAEKHOCTh uH(bopMauu o CaMOCTOATEIIEHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Yuusepcanvuvie  KOMMYHUKamugHvle Oelicmeus,  obecneyusaom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOB 00VUAIOUWUXCAL.
OO1enue:

BOCIIPHUHUMATh ¥  (QOPMYIHPOBATH CYXKIEHUS B COOTBETCTBHU C
YCIIOBUSIMU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pELICHUS 3a1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yNIbTAaT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BOMNPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
poOJIeMbl, perIaeMoil 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HA TTOUCK
pEIICHUs; COIMOCTABJISITh CBOU CYXICHUS C CYXKICHUSIMHU JIPYTHX
YYaCTHUKOB AMANora, OOHapy>KMBaTh pa3jM4Me M CXOJICTBO MO3UIIUH; B
KOPPEKTHOU popme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;



e IIPCACTABIIATDH PE3YIbTAThI peICcHusA 3aa4u, OKCIICPUMCHTA,

UCCIIEJIOBAHMSA,  IPOEKTA;  CAMOCTOATEIbHO  BbIOMpaTh  (hopmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NPE3EHTAMU U OCOOEHHOCTEHN ayIUTOPUH.
CoTpynHU4ECTBO:

e TMOHUMATh U  WCIOJIB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
WHANBUYaJTbHON paOOThI MPU PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH IICITh
COBMECTHOM JICSITEIBHOCTH, IUIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOU
paboThI, pacrpenessaTh BUABI padoT, JOrOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e yYacTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC INTYPMBI» W WHBIC); BBINOJHIATH CBOK YacTh pabOTBI H
KOOPJIMHUPOBATh CBOW JEHUCTBUA C JAPYTHMMH YJICHAMH KOMAaHJIbI;
OLICHUBAaTh Ka4ye€CTBO CBOETO BKJIajJa B OOIIMIA MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aNMOICHCTBHSI.

3) Vuusepcanonvie  pezynamueHble Oeticmeus, obecneuusaom
Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.
Camoopranu3zanus:

COCTaBJIATH IUIAH, AJITOPUTM PELIEHHs 3a]a4l, BBIOMPATh CIIOCOO PELIEHUs ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEMN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ y4€TOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOIIb:

e BJAJCTh HAaBBIKAMHM MO3HABATENIbHONM peQIEeKCMH KaK OCO3HAHHMS
COBEpPILIAEMbIX AEHCTBUIA M MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIQJIETh CHOCOOaMM  CaMONPOBEPKH, CAaMOKOHTPOJSA IIpolecca U
pe3ysbTara peuieH|sl MaTeEMaTUYECKOH 3a1a4H;

e TMpPEABUACTb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpH PELICHUH
3a/layd, BHOCUTHh KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX
OOCTOSTENBCTB, JTAHHBIX, HAWJCHHBIX OIMIMOOK, BBIBIEHHBIX TPYIHOCTE;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa LEJIU M YCIOBUSIM, OOBACHSTH
IIPUYMHBI JTOCTUKEHUS WIM HEJOCTH)KECHHSI PE3yJIbTaTOB JEATEIbHOCTH,
HaXOJUTh OLIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOro Kypca «Anredpa U Hayaia MaTeMaTHYECKOrO aHAJIH3ay
HAa YPOBHE CpPEHEr0o O0IIero oOpa3oBaHUsl JOHKHO 00eCHe4YMBaTh JOCTHKEHUE
CJICIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia 1 BEIYHCTICHUA
OnepupoBaTh MOHATUSIMH: PAIlMOHAIBHOE U JEHUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAs U JeCATUYHAS APOOb, MPOLIEHTBHI.



Bemonusate  apudmMernyeckue — omepanud ¢ pAlMOHATBHBIMH U
JIeHCTBUTEIHHBIMU YHCTIAMHU.

BbInonHaTh npuOIMKEHHBIE BBIYMCIIEHUS, UCIIOIb3Ys MIPAaBUIa OKPYIJICHUS,
JeNaTh TPUKHUJIKY U OLIEHKY Pe3yIbTaTa BEIYUCICHHIA.

OnepupoBaTh MOHATUAMM: CTENEHb C LEJIbIM IOKa3aTeleM; CTaHJgapTHas
dopma 3amucu JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOW CTEMNCHH,
UCTIOIB30BaTh MOIXOAIIYI0 OPMY 3aMUCH ACHCTBUTEIBHBIX YHCET JUISI PEIICHHUS
NPaKTUYECKUX 33/1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHITHIMH: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YIJIa;
UCTOJIb30BaTh 3alIMCh IPOU3BOJIILHOIO yria uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIUY.

YpaBHeHHs] 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMHU: TOXJIECTBO, ypaBHEHUE, HEPAaBEHCTBO; IIEJIOE,
palroHaIbHOE, UPPALMOHATIEHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE
ypaBHEHUE;

BremonHaTe npeoOpa3oBaHUsS TPUTOHOMETPUYECKUX BBIPAKEHHN W peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoemonHaTe npeoOpa3oBaHMs LENBIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX
BBIPQXKCHH W  pelaTh OCHOBHBIE THIBI  LEJBIX, pPAMOHANIBHBIX U
UppalOHaIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPaBEHCTBA ISl PEIICHUS MaTEeMaTHIECKUX 3ajad
¥ 3aJ1a4 U3 Pa3INYHbIX 00JIacTel HAYKU U PEATbHON KU3HH.

MopnenupoBath peanbHblE CUTyalldd Ha S3bIKE€ auredpbl, COCTaBIAThH
BBIPQXKCHHSI, YpaBHEHHs, HEPAaBEHCTBAa IO YCIOBUIO 3aJadud, HCCIEI0BATh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM ammapara ajireOphl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATHSIMH: (PYHKIIHS, CIIOCOOBI 3alaHusi (YHKIUHU, 00JIaCTh
OIpEeNeNeHUs] U MHOXECTBO 3HAa4eHMM (QyHKuMH, rpaduk (QyHKIHMH, B3aUMHO
oOpaTHbIe (PYHKIIMH.

OnepupoBaTh NOHATUAMU: UYETHOCTb W HEUETHOCTh (YHKIUH, HYJIU
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonp3oBaTh rpaduky GyHKIMHA 7151 PEeIIeHUs YpaBHEHUH.

Crpouth U 4uTaTh rpaQuKu JTUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTETICHHOHN (PYHKIIMH C IEJIBIM MTOKa3aTeNIeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIs  HCCIEOBAaHUS IMPOIECCOB U
3aBHUCHMOCTEH TpU PEIICHUH 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB U pearbHON
KU3HU; BBIpAXXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havana maTeMaTH4yecKoro aHajau3a

OnepupoBaTh MNOHATHUSAMH: TOCIEAOBATENHHOCTh, apupMeTHUecKas u
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOMIAS T€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEUYHO YOBIBatOIIEel T€OMETPUYECKOM MPOrpeCcCUu.

3aaBaTh NOCJIE0BATEIILHOCTH Pa3IMYHBIMU CIIOCO0AMU.



Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBLHOCTEN U MPOTPECCUN TSI PELICHUS
pEanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTEPA.

MHo:KecTBa H JJOTHKa

OnepupoBaTh NOHATHUSIMA: MHOXKECTBO, ONIEPALMHA HAJ MHOKECTBAMMU.

Hcnionp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar JJig  ONUCAHUS
peaybHBIX TPOILIECCOB W SBJICHUM, MPU pEHICHUWU 3aJad U3 JPYTuX Y4eOHBIX
IIPEIMETOB.

OnepupoBathb MOHSTUSIMU: OIIpEJICIICHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucia 1 BHIYUCTICHUA

OnepupoBaTh MOHATUSAMM: HATypajdbHOE, LEJIOE€ YHCIO; HCIOIb30BATh
IIPU3HAKU JEIUMOCTH LICNIBIX YUCEN, PA3JIOKEHUE YUCIIA HA MPOCThIE MHOXUTEIU
JUISL PELLICHUS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTapU(pM UHKCTIA, ECATUYHBIE U HATypajbHbIE
jorapuMsbl.

YpaBHeHUs] 1 HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHWM A [peoOpa3OBaHMs  BBIPAKECHUI;
OIEPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHE WU HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bremonusate npeoOpa3oBaHusl  BBIPAKEHUH, COAEpKAIUX Jorapu(msl;
OIEepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI TOrapu(pMUYECKHX YPAaBHEHUI U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUW U €€ PELICHUE;
UCITOJIB30BATh CUCTEMY JIMHEHUHBIX YPAaBHEHUN JUIS PELLICHUS TPAKTUUECKUX 3a1a4.

Haxoaute pemieHus NpOCTEHIINX CUCTEM U COBOKYITHOCTEH PalOHAIbHBIX
YpPaBHEHUW U HEPABEHCTB.

MopaenupoBath peaibHblE CHUTyalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIDA)KEHUS, YPABHEHHs, HEPABEHCTBA M CHCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C UCIIOJIb30BAHUEM aIIapaTa aareopsl.

DOyHKUMHU U TpaGuKH

OnepupoBaTh MNOHATUSAMU:  MepUoAMYEcKas  (YHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyma (yHKUMH, HauOosbliee U
HauMEHbLIEE 3HA4YeHUs (QPYHKUUMUM HAa MPOMEXYTKE, HCIONb30BaTh HX IS
UCCieoBaHus (PYHKITUH, 3aJJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMM: TpapUKH NOKa3aTEIbHOM, JIOrapupMUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMH; H300pakaThb UX HAa KOOPJAWHATHOM IJIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxath HA KOOPJAWHATHOMN IJIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHUU
Y UCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.



Wcnonb3oBaTh rpapuku (QyHKOUN JUIsi  MCCIENOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayana maTteMaTH4eCKOro aHajam3a

OnepupoBaTh NOHATHUSMH: HENpEpbIBHAS (QYHKLHS; TPOU3BOAHAS (DYHKIMY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUIUUECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3aaad.

Haxoauts npon3BoaHbIE 37IEMEHTAPHBIX (PYHKIIHMA, BBIYUCISTH TPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIs UCCIEA0BaHUS (DYHKIIMK HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSTh PE3yIbTAaThl UCCIEA0BAHUS K TIOCTPOCHUIO IPAPHUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO IS HAXOXKIACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAHBIX, B TOM YHCJIE COLUUAIBHO-DKOHOMUYECKHUX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMU: MepBOOOpa3Has U HHTErpaji; IOHUMATh
reoOMETpUYECKU U (PU3UUECKUI CMBICIT HHTErpaa.

Haxoauts nepBooOpa3Hble 371€MEHTAPHBIX (DYHKUUH; BBIYUCISATH HMHTErpal
no (popmyne Hetotona—Jleitbuua.

Pemrate nmpukiiagHele 3a7a4v, B TOM YHUCIE COLMAJIBHO-DKOHOMHYECKOIO
du3znueckoro xapakrepa, CpeJCTBaMU MaTeMaTUYECKOI'0 aHaJIu3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoaunuecTBo yacoB
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
n/n NMPorpamMMbl Bcero Kontpoabuere | IpakTudeckue o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
MHoecTBa palluOHAJIBHBIX U
1 JNIEUCTBUTENLHBIX YHCel. PaoHaabHbIe 14 2 https://resh.edu.ru/subject/51/10/
YPaBHEHUS U HEPABEHCTBA
2 YHKLH U rpagHiH. CTENEHb ¢ LebIM 6 1 https://resh.edu.ru/subject/51/10/
I0Ka3aTeIeM
3 APHOMETHYECKHH KOPEHD N—0f CTeMCHH. 18 2 https://resh.edu.ru/subject/51/10/
HppanuoHanpHble ypaBHEHUSI U HEPABEHCTBA
DopMyiIb
4 TpUroHOMEeTpHH. T pUroHOMETpHUECKHE 22 1 2 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 5 https://resh.edu.ru/subject/51/10/
6 HOBTOP CHHE, 0000WICHHE, CHCTEMATH3AIMA 3 1 https://resh.edu.ru/subject/51/10/
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6 3

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/

11 KVIACC

KoanuyecTBo 4acoB

Ne HanmeHnoBaHue pa3iesioB U TeM JIeKTPOHHBIE (U (pPOBHIE)
n/n NMPOrpamMmbl Bcero Konrpomupie | Ipaktieckue o0pa3oBaTe/bHbIe pecypchl
padoTbI padoThI
CreneHp ¢ pallMOHAIBHBIM MTOKA3aTeIIeM.
1 [TokazarenbHast pynkuus. [lokazarenapHble 12 2 1 https://resh.edu.ru/subject/51/11/
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIus.
2 Jlorapudmuueckre ypaBHEHUS U 12 1 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
Tpuronomerpuueckue QyHKIIHHA U UX
3 rpaduku. Tpuronomerpuueckue 9 1 https://resh.edu.ru/subject/51/11/
HEpaBEHCTBA
4 ITpousBoanas. [lpumeHeHne TPOU3BOTHOM 24 1 2 https://resh.edu.ru/subject/51/11/
5 WNHuTerpain u ero npuMeHeHUs 9 1 https://resh.edu.ru/subject/51/11/
6 Cucremsbl ypaBHEHUH 12 1 https://resh.edu.ru/subject/51/11/
7 HatypanbHble 1 ensle yncia 6 https://resh.edu.ru/subject/51/11/
8 HOBTOP CHHE, 0DOOLICHHS, CHCTEMATH3ALHS 18 2 https://resh.edu.ru/subject/51/11/
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 102 8 5

[TPOTPAMME



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/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Cpoxu nmpoBeaeHus
J\j“-’ ypoKa B Tema ypoka ypoxa
n/n pasnene Ilnan ®dakT
(Teme)

CreneHb ¢ pauHOHAIBHBIM Noka3aTeseM. IlokazateabHas pynkuus. [lokazaTeabHble ypaBHeHUS U
HepaBeHCTBa. 14 yacoB

1 1 MHosecTBo, onepaluuii HaJi MHOKecTBaMu. J(narpammsl Diinepa—BeHHa

2 2 Panmonaneubie uncna. OOBIKHOBEHHBIC U JECATUYHBIE IPOOU, TTPOIICHTHI, 0ECKOHEUHBIE
nepUOANYECKHe ApooH

3 3 ApudmMeTrueckue ornepanuu ¢ palmoHAIBHBIMU YUCIIAMH, TIPE0OPa30BaHUS YUCTIOBBIX
BBIpAKCHH

4 4 [Tpumenenue apobeii u NPOLEHTOB I PEIIEHUs MPUKIIAJHBIX 3a7a4 U3 pa3IMYHbIX OTpaciei
3HaHUU U peajbHON KU3HU

S) 5 CrapToBas KOHTpOJIbHas padoTa.

6 6 AHanu3 KOHTPOJIBHOM paboThl. JlelicTBUTENbHBIC YHCIa. ParimoHanbHbIe M UppalliOHATBHBIC
qucia

7 7 ApudmeTHueckue onepanuu ¢ 1eHCTBUTENbHBIMHA YUCIaMU

8 8 [TpubnmxEHHBIC BRIYUCIICHUS, PABUJIA OKPYTIICHUS, IPUKHUIKA U OIICHKA pe3yIbTaTa
BBIUMCIICHUH

9 9 ToxnecTBa 1 TOXK/IECTBEHHBIE TPE0Opa30BaHUS

10 10 YpaBHeHUEe, KOPEHb YPaBHEHUS

11 11 HepaBeHcTBO, pelieHre HepaBEHCTBA

12 12 Meton uHTEpBaJIOB

13 13 Pemenue nenpix u [poOHO-pallMOHANBHBIX YPaBHEHUI 1 HEPABEHCTB

14 KoHTtponbHas paboTa o TeMe "MHOXKeCTBa pariiOHAIbHBIX U ICHCTBUTEIIHHBIX YHCEIL.
14 PanmonanpHble ypaBHEHUS U HEPABEHCTB"




DYyHKIUM U TPa

nKku. CTeneHnb ¢ eJbLIM MoKa3arejaeM. 6 yacos

15 1 AHanmu3 KOHTPOJIBHOHN paboThl. DyHKIHMS, CTIOCOORI 3a1anus GyHKINU. B3anmMHO 0OpaTHBIE
byHKIIH

16 2 ['padux Gpynkimn. O6IacTh onpene’aeHns 1 MHOKECTBO 3HaueHui pynkmmu. Hymm Qyakmmn.
[TpoMeKyTKH 3HAaKOIOCTOSIHCTBA

17 3 Crenens ¢ 1enbM okaszatesneM. CtanaaptHas opma 3arucu JeHCTBUTEILHOTO YHCIIa

18 4 Hcnonb3oBaHue MoaXoAsmel GopMbl 3alUCH IEHCTBUTEIbHBIX YACEI U1 PELICHUS
NPAaKTUYECKHX 33/1a4 U TPECTABICHHUS JaHHBIX

19 5 UéETHbIe 1 HEYETHBIC (PYHKITUN

20 6 CrenenHas (yHKLUS C HATypaJbHBIM U LIEJIbIM NoKa3ateseM. EE cBoiicTBa u rpaduk

DYHKIUHU U Tpa

uku. CTeneHnb ¢ HeJabLIM mokaszarejeM. 18 yacos

21 1 ApudmeTnueckuii KOpeHb HATYpaJIbHOM CTENEHH

22 2 ApudmeTrueckuil KOpeHb HaTypalbHON CTENEHU

23 3 CgoiicTBa apr(METHUECKOTO KOPHS HATYPAJIbHON CTENIEHU
24 4 CaolicTBa apu(PMETUYECKOTO KOPHS HaTypaJIbHOM CTETIEHU
25 5 CBoiicTBa apr(pMETHUECKOTO KOPHS HATYPAJIbHON CTENIEHU
26 6 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—O0if CTeTIeHN
27 7 JeiictBus ¢ apudMeTHUECKMMH KOPHIIMHU N—OM CTENeHH
28 8 JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—0if CTeneHn
29 9 JeiicTBus ¢ apupMEeTHIECKUMHU KOPHIMH N—O0i CTETICHN
30 10 [TpomerxyTouHasi KOHTPOJIbHAs paboTa

31 11 Pemenne nppalimoOHaIBHBIX YPABHEHUN U HEPABEHCTB

32 12 Pemienrie uppalinoHalIbHBIX YpPaBHEHUI U HEPaBEHCTB

33 13 Pemenue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

34 14 Pemenne nppaoHanbHBIX YpaBHEHUH U HEPABEHCTB

35 15 Pemenue uppanoHanbHbIX YPaBHEHUN U HEPABEHCTB

36 16 CpoticTBa U rpauK KOpHsI N-Ol CTCIICHH

37 17 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

38 18 KonTponbHas pabota no teme "Apudmernyeckuit KopeHb N—oii crenenu. Mppanronansabie

YpaBHEHHUs U HEpPAaBEHCTBA"




®DopmyJibl TpuronoMerpuu. Tpuronomerpuyeckue ypaBHeHus. 22 yaca

39 1 AHanu3 KOHTPoJIbHOM paboThl. CHHYC, KOCHHYC U TAHT€HC YHCIIOBOI'O apTyMEHTa

40 2 CuHyc, KOCHHYC ¥ TAHT€HC YHCJIOBOTO apryMeHTa

41 3 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC YUCIIOBOIO apryMeHTa

42 4 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHUCIOBOTO apryMEHTa

43 5 TpuronomeTpuyeckas OKpy>XKHOCTb, OTIPeIeJICHIE TPUTOHOMETPHUECKUX (PYHKIIUNA YHCIOBOTO
apryMeHra

44 6 TpuronomeTpuyeckas OKpy>XHOCTb, OIpe IeJICHIE TPUTOHOMETPUUYECKUX (PYHKIIUNA YHCIOBOTO
apryMeHTa

45 7 OCHOBHBIE TPUTOHOMETPUIECKUE HOPMYITBI

46 8 OCHOBHBIE TPUTOHOMETPUICCKUE (HOPMYITBI

47 9 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

48 10 OCHOBHBIE TPUTOHOMETPUIECCKUE (POPMYITBI

49 11 [TpeoOpa3zoBaHye TPUTOHOMETPHUICCKUX BBIPAKCHUN

50 12 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN

51 13 [IpeoOpa3zoBaHye TPUTOHOMETPUIECKHUX BBIPAKCHHUM

52 14 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN

53 15 [TpeoOpa3zoBaHye TPUTOHOMETPUIECKHUX BBIPAKCHUN

54 16 Perenrie TpUroHOMETPUUECKUX YPABHEHHIM

55 17 Pemenre TpUroHOMETPUUECKUX YpaBHEHUN

56 18 Pemenne TpUroHOMETPUYECKUX YpaBHEHUN

57 19 Pemniennie TpUroHOMETPUYECKUX YpaBHEHUM

58 20 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN

59 21 Pelienre TpUroHOMETPUUECKUX YpaBHEHUN

60 22 KonTposbHas pabota o teme "®opMyiibl TPHTOHOMETPHH. TPUTOHOMETPUICCKUE YPABHCHHS "

IHocsie10BaTEILHOCTH H IPOrPECCHH S YACOB

61 1 Ananu3 KOHTpoJIbHOM paboTel. [locnenoBarenbHOCTH, CIOCOOBI 3a1aHUS [TOCIIEA0BATEIBLHOCTEH.
MOHOTOHHBIE [1OCJIEIOBATEIIBHOCTH
62 2 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS M1OCIIE0BAaTEIbHOCTEH. MOHOTOHHBIE

OCICIOBATCIIBHOCTHU




ApI/I(bMeTI/I‘leCKaH U TCOMETPpUYICCKaA MPOrpeCCUn. Hcnonp3oBaHue mporpeccuu U peuicHusd

63 peaNbHBIX 3a/1a4 MTPHUKIIAJTHOTO XapaKTepa

64 4 beckoneuHo y6L:1Ba}0ma;1 reoMmeTpuueckas nporpeccus. Cymma 0€CKOHEUYHO YObIBarOIIEH
T€OMETPUICCKON TIPOTPECCHH

65 5 dopmyra CI0KHBIX MPOIEHTOB

[loBTOpEeHue, 060

OlIeHne, cUCTEMaTH3alus 3HaHUH. 3 Jaca

66

O06o00menne, cucTeMaTu3alys 3HaHUH 3a Kype aareOpbl 1 Havaja MaTeMaTHdeckoro anaausa 10
KJacca

67

Hrorosasi koHTpoIbHAs paboTa

68

AnHanu3 KOHTPOJIbHOH paboTsl. O600IIeHNe, CUCTEMAaTH3aIMsl 3HAHUH 3a Kypc ayreOpbl 1 Havyas
MaTemaTruieckoro anaumsa 10 kimacca

OBIIEE KOJIMYECTBO YACOB ITO

ITPOTPAMME

68 yacos




11 KVIACC

Ne
Ne
u/n YpOKa B Tema ypoka
pasnene
(Teme)

Cpoxku npoBeieHUs1 ypoka

ITnan daxkt

CremneHb ¢ pauMoHaJIbHbIM NoKka3aTeseM. [lokazarenbHas pynkuus. [lokazateqbHble ypaBHeHUA
W HepaBeHCTBa. 12 yacoB

1 CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM

CBoiicTBa cTEEHU

[IpeoOpazoBaHue BBIPAKESHHA, COIEPIKAIINX PAIIMOHAIBHBIE CTEIICHU

[Ipeobpa3oBaHue BbIpaXXeHH, COIepKaIUX PallMOHAIbHbBIE CTEIIEHU

Hpeo6pa3OBaHHe BBIpa)KeHHfI, COACPIKaAIMX PALIMOHAJIBHBIC CTCTICHU

Ananu3 KOHTpoJIbHOM paboThl. [loka3zaTenbHbIe ypaBHEHHS U HEPABEHCTBA

ITokxa3aTenpHEBIC YpaBHCHHA U HCPABCHCTBA

O (00N O 01D W (N |k

3
4
5
6 Bxopanas koHTpObHAs paboTa
7
8
9

Ilokxa3aTenbpHBIE YpaBHCHU 1 HCPpaBCHCTBA

[EEN
o
[N
o

IToka3zaresbHbIE YpAaBHEHUS U HEPABEHCTBA

=
=
[N
[EEN

[Toka3atenbHas pyHKIUs, €€ cBOWCTBA U rpaduk

KOHTpOJ'IBHaH pa60Ta o Teme "CTereHs ¢ palluOHAJIBHBIM ITOKA3aTCJICM.

12 12 "
[TokazarenbHast pynkuus. [lokazarenbHble ypaBHEHUS] M HEPABEHCTBA

Jlorapudpmuueckas ¢pynkuus. Jlorapugpmuyeckne ypaBHeHHsI U HepaBeHCTBa. 12 yacos

13 1 AHanu3 KOHTPOJIbHOM paboThl. Jlorapudm uncia

14 2 JlecaTuuHbIe ¥ HATYpAJIbHBIE JIOTAPUPMBbI

15 3 [TpeoOpa3oBaHue BBIPAKEHHUN, COAECPIKALIUX JIOTAPU(MBI
16 4 ITpeoOpaszoBaHue BBIpaXEHUH, COMIEPKAIIMX JIOTaPHUPMBbI
17 9) [IpeoOpa3oBaHue BBIPAKEHHUH, COACPIKALIUX JIOTapU(MBI
18 6 ITpeoOpa3zoBanme BeIpaXEHUH, COJIEPKAIIUX JIOTaPHUPMBbI
19 7 Jlorapudmuueckue ypaBHeHHs U HEpaBEHCTBA

20 8 Jlorapudmuueckue ypaBHeHHS U HEPAaBEHCTBA

21 9 Jlorapudmuueckue ypaBHEeHHs U HEpaBEHCTBA




22 10 Jlorapudmuueckue ypaBHEHHUS 1 HEPaBEHCTBA

23 11 Jlorapudmuaeckasi GyHKIH, €€ CBOWCTBA U TpaduK
24 12 Jlorapudmudaeckas pyHkuus, e€ cBoricTBa u rpaduk
Tpuronomerpunyeckne pyHkuun u ux rpaguxku. Tpuronomerpunyeckne HepaBeHCTBA. 9 yacos

25 1 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu

26 2 Tpuronomerpuyeckne GyHKIUHU, UX CBOMCTBA U rpaduku

27 3 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu

28 4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu

29 5 [Tpumepsl TPUrOHOMETPUUECKUX HEPABEHCTB

30 6 ITpuMepsl TPUrOHOMETPUUYECKUX HEPABEHCTB

31 7 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

32 8 ITpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

9 Konrponbnas padora no teme "Jlorapupmuueckas ¢pynkuus. Jlorapupmuueckue

33 ypaBHEHHs U HepaBeHCTBa. TpuronoMeTpryeckne QyHKIMU U UX
rpaduku. TpuronomeTpruieckrue HepaBeHCTBA"

IIpousBoanas. [IpuMeHeHne Npou3BoAHOM. 24 yaca

34 1 AHanu3 KOHTPOJIbHOM paboThl. HempepbiBHBIE (hyHKIUU
35 2 MeTox HHTEPBAJIOB JIJIsl pEIICHUsI HEPABEHCTB

36 3 MeTo1 MIHTEpBAJIOB JUIsl PEIICHHS HEPABCHCTB

37 4 [TpousBoaHast GyHKIHH

38 5 [TpousBoaHast GyHKIMU

39 6 ['eomeTprueckuii U GU3NIECKUN CMBICI IPOU3BOIHOMN

40 7 ["'eomeTprueckuii 1 PU3NUECKUIA CMBICIT POU3BOTHOM

41 8 [Tpou3BogHBIE 3TIEMEHTAPHBIX (HYHKIUH

42 9 [TpousBoaHBIC ATIEMEHTAPHBIX () YHKIIHA

43 10 [Tpou3sBogHAsE CYMMBI, TPOU3BEACHUS, YACTHOTO (hYHKLIUI
44 11 [TpousBoaHasi CyMMBI, TPOU3BEIECHHUS, YACTHOTO (DYHKIIMHA
45 12 [TpousBoHAasE CyMMBI, TPOU3BEACHUS, YACTHOTO (hYHKLUH
46 13 [TpumeHeHne MPOU3BOIHOM K HCCIIeIOBaHNIO (DYHKIIUH HA MOHOTOHHOCTh U

9KCTPEMYMBI
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HpI/IMeHCHI/IC HpOHSBO,I[HOﬁ K UCCJICOOBAaHHNIO (bYHKI_II/Iﬁ Ha MOHOTOHHOCTB U

47
AKCTPEMYMBI
48 15 [IpuMeHeHne TPOU3BOTHOM K UCCIIEIOBaHUIO (DYHKINI Ha MOHOTOHHOCTD H
AKCTPEMYMBI
49 16 [IpumeHeHne TPOU3BOTHOM K UCCIIEIOBaHUIO (DYHKIIMIT HA MOHOTOHHOCTB U
IKCTPEMYMBI
50 17 Haxoxnenne HanbobIIero 1 HANMEHbIIEro 3HaYeHHs] QYHKIIMU Ha OTpe3Ke
ol 18 HaxosxaeHne HauOoJbIIero ¥ HAMMEHbIIETo 3HaYeHHUs (PYHKIIUU Ha OTPe3Ke
52 19 Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIIETo 3HaYeHUsT (DYHKIIMKM HAa OTPE3Ke
53 20 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIET0 3HaUYCHHsI (PYHKIIMU Ha OTpe3Ke
54 21 Haxoxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHUsT (DYHKIIMKA HAa OTPE3KE
55 22 HaxosxneHne HanOobIIero ¥ HAMMEHbIIETo 3HaYeHUsl (DYHKLIUHU Ha OTpe3Ke
23 [TpumeHeHne MPOU3BOIHOM JIJIsl HAXO0XKIEHHSI HAWITYUIIETO PEIICHHS B
56 NPUKJIAJIHBIX 3a7a4ax, s ONpeAeIeHus CKOPOCTH Mpolecca, 3aJJaHHOTO
dbopMy1oil umm rpadpukom
57 24 KonTponbhas pabota no teme "llponsBoanas. [Ipumenenne npousBoaHoi"

HHuTerpaj u ero n

MMEHEHHs. 9 YyacoB

58 1 AHanu3 KOHTpoJIbHOM paboThl. [lepBooOpazHas. Tabnwuia nepBooOpa3HbIX
59 2 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

60 3 WuTerpai, reomeTpudeckuii U PU3NUECKHA CMBICT HHTETpaja

61 4 WuTerpai, reoMmeTpruuecKuii 1 (U3NYeCKUid CMBICI HHTErpaa

62 5 WuTerpain, reoMmeTpuyeckuil 1 PU3NUECKUIM CMbICII HHTETpasia

63 6 Beruucnenue unterpana no gopmyne Herorona—JleitOnuna

64 7 Brruncnenue unterpana no ¢popmyne Herotona—Jleitbaunma

65 8 Beruucnenue nunterpana no gopmyne Herorona—JleiiOnuma

66 9 Beruucnenue nnterpana nmo gopmyne Herorona—JleiiOnuna

Cucremsbl ypaBHeHuii. 12 yacoB

67 1 AHanu3 KOHTPOJIbHOH paboThl. CHCTEMBbI JIMHEHHBIX YPaBHEHUH
68 2 CHcTeMbl TUHCHHBIX YpaBHCHUN
69 3 Pemenne npuKkIiIaJHBIX 33724 ¢ TOMOIIBIO CHCTEMbI JJMHEHHBIX YpaBHEHUH




70 4 Pemennie npukiaHbIX 3324 ¢ TOMOIIBIO CHCTEMBI IMHEHHBIX YPaBHEHHIM

71 5 CucTeMBI 1 COBOKYITHOCTH IIEITBIX, PALIMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMHUUECKUX YPaBHEHUH U HEPABEHCTB

79 6 CucTeMbl 1 COBOKYITHOCTH IIEIBIX, PALIMOHATBHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JOrapu(PMHUUECKUX YpaBHEHHM U HEPABEHCTB

73 7 CucTeMbl 1 COBOKYITHOCTH IIEITBIX, PALIMOHAIBHBIX, HPPALMOHATIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMHUUECKUX YpaBHEHHI U HEPABCHCTB

74 8 CucTeMbl 1 COBOKYITHOCTH IIEIBIX, PALIMOHAIBHBIX, HPPALIMOHATIBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX YpaBHEHHH U HEPABEHCTB

75 9 Hcnionb3oBanue rpadukoB QYHKIUI I pelIeHHsI ypaBHEHUH M CUCTEM

76 10 Hcnonp3oBanue rpagukoB GYHKIMN I pEIICHUS] YPABHCHUH U CUCTEM

77 11 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX
3aJ1a4 U 3aJ1a4 U3 pa3IMYHbIX 00J1acTell HayKH U pealbHOM KU3HU

78 12 KOHTpoanIfm pabota no Teme "MHTerpan u ero npumeHeHus. CucteMsl
ypaBHEHHI

HartypaabHble U nejable yncia. 6 yacos

79 1 Ananus IfOHTpOJ'ILHOfI paboTel. HaTypasibHble U LieJIble YKciia B 337a4ax U3
peaNbHOM JKU3HH

80 2 HatypasibHBIC 1 [IeJIbIe YHciia B 3a7a9ax U3 peaTbHON KU3HH

81 3 HatypasibHble 1 1iesble uncia B 3a7jauax U3 peatbHON )KU3HH

82 4 [Tpyu3HaKU 1ETUMOCTH LENbIX YUCEI

83 5 [Tpu3HaKu AEITUMOCTH HETBIX YHCEI

84 6 [Tpu3HaKy IETUMOCTH LENbIX YUCEI

IloBTOpeHMe, 00001IeHNE, cCHUCTeMaTH3aIlUA 3HaAHUIA. 18 yacoB

85 1 Amnanu3 KOHTpPOJIbHOM paboThl. [loBTOpEeHKE, 06001eHe, CCTeMaTH3alus
3HAHUU. Y paBHEHUS

86 2 [ToBTOpeHue, 000061IeHNE, cCCTeMaTH3alus 3HaHUH. Y paBHEHUS

87 3 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIMSI 3HAHUN. Y paBHEHUS

88 4 IToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIMS 3HAHUA. Y paBHECHUS

89 5 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AISI 3HAHUN. Y paBHEHUS




90 6 [ToBTOpenue, 000061IeHNE, cCCTEeMaTH3alus 3HAaHUN. Y paBHEHUS

91 7 [ToBTOpenue, 00001IeHNe, cucTeMaTu3anus 3HaHui. HepaBeHncTsa

92 8 IToBTOpeHue, 0600IIeHNEe, CUCTEMaTH3alws 3HaHuii. HepaBeHcTBa

93 9 [ToBTOpenwue, 060061eHNe, cucTeMaTu3anus 3Hanui. HepaBeHcTBa

94 10 IToBTOpeHne, 0600IIEeHNe, cUCTEMaTH3alws 3HaHuii. HepaBeHcTBa

95 11 [ToBTOpenue, 00o0IIeHNE, cUCTeMaTH3aIs 3HaHuH. CHCcTeMBbl YpaBHEHH

96 12 [ToBTOpenwue, 00001eHNe, cucTeMaTu3anus 3HaHuH. CUCTEMBI ypaBHCHHHA

97 13 [ToBTOpenwue, 060061IeHNe, crcTeMaTu3anus 3HaHui. OyHKIIUU

98 14 [ToBTOpeHue, 0000MIeHNEe, CUCTeMaTH3aIMs 3HaHUH. OYHKITUH

99 15 HToroBasi KOHTpOJIbHAs paboTa

100 16 HroroBas KOHTpoJIbHAsI paboTa

101 17 AHanmu3 KOHTpOJIbHOU paboThl. OO00IIEHUE, CUCTEMATH3AIIMsl 3HAHUHT 32 KypC
anreOpsl U Havan MaTemaTuueckoro anaimmsa 10-11 kiaccos

102 18 O06o0mmenne, cucTeMaTu3alys 3HaHUH 3a Kype aareOpbl B Hadajal MaTeMaTHIECKOTO

amanmn3a 10-11 xmaccoB

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1.

MaremaTuka: anredpa U Hayajia MaTeMaTHUYECKOrO aHaJIn3a, T€OMETPHs.
AnreOpa u Hauanma maremarmdeckoro ananmusa, 10-11 kmaccel/ Anumos
II.A., Komsrun HO.M., Tkauea M.B. u apyrue, AKIMOHEpHOE

obmectBo «M3aatenscTBO «lIpocBerieHue»

CM. Huxonbsckuit, M.K. IloramoB,u gpyrue «Anrebpa u  Hayaina
MaTeMaTH4ecKkoro aHanusza, 10 kmacc», 0a30BBId W YIIyOJIEHHBIH  YpPOBHH.
[Ipoceemenue, 2017r.

CM. Huxonbsckuii, M.K. TIlotamoB, wu npyrue «Anrebpa u Hayaja
MaTeMaTH4ecKoro aHanuza, 11 kiacc», 0a30BbIi W yriIyOJeHHBIH  YPOBHH
IIpocsemenue, 2017r.

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.

C.M. Huxonsckuii, M.K. [Iloranos,u npyrue «Anrebpa u Hayana
MaTeMaTH4eckoro aHanusza, 10 kmacc», 0a30BBId W YrayONEHHBIH  YpPOBHHU.
[Ipocsemenue, 2017r.

CM. Huxonsckuii, M.K. Iloranos,u npyrue «Anrebpa M  Hayana
MaTeMaTH4ecKoro aHanmsa, 11 kmaccy, [Ipocsemenue, 2017r.
M.K. Ilotanos, A.B. IlleBkun «Anrebpa ¥ Hadana MaTeMaTW4ecKkoro aHanusza, 10
KJIacC» — qUJakTuYeckue marepuaisl, [Ipocsemenne, 201 1r.
M.K. IlotanoB, A.B. IlleBkun «Anrebpa um Havajga MaTeMaTHU4YeCKOro aHanu3a, 11
KJIacC» — qUuJaKkTuYeckue marepuaisl, [Ipocsemenne, 201 1r.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET
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