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MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs miis oOydaromuxcs 10 —11 kmaccoB paspaboTtaHa Ha
ocHoBe DenepabHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTa CPEIHETO
oOmero oOpa3oBaHusi, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMIA,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmszamusi mporpamMmbl 0OecTIieUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIIIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH 00yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHUYECKOrO aHaJIN3a» SIBISIETCS OJHHUM U3
HamOoJiee 3HAYMMBIX B IIpOorpaMMe CTapIie IIKOJIbI, TOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0CECIeYMBACT HWHCTPYMCHTAJbHYIO 0a3y U1 H3y4YeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYCCKOE U
a0CTpaKTHOE MBINIJICHUE YyYalluXcs Ha ypOBHE, HEOOXOJMMOM JIJIi OCBOCHHS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOHU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHaliu3a 3aKJIaJIbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOoxke Bpems oBlajeHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMU MAaTEMaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCITIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaNoruio, GopmMupyeT KpeaTUBHOE U KPUTHUUECKOE MBINILIeHHE. B xo/1e n3ydeHus
anreOppl M HayaJdl MaTEeMaTHYECKOTO aHaiu3a B CTaplIed IIIKOJIe ydJaluecs
MOJIYYatOT HOBBIM OMNBIT PEHICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaJbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TMPUPOJE, Hayke M B HCKYCCTBE, C BBIJAIONAMHUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaet 3HaYMTENBHBIM BOCHHUTATEIBHBIM ITOTEHIIUATIOM, KOTOPBIH
peanusyeTcs Kak uepe3 y4eOHbId mMaTepuall, cocOOCTBYIOIINN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesATEIBHOCTH,



TpeOyromen CaMOCTOSTEIBHOCTH, AKKypaTHOCTH, IIPOIOTIKUTEITBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pe3ysbTarT.

B ocHoBe MeTroguku OO0ydeHHs airedpe M HavyajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHLIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hayajga MaTEMaTUHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOoruka». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM U3Y4YalOTCS Ha MPOTSKEHUHM JIBYX JET
oOydeHHs B CTaplled IIKOJie, €CTECTBEHHO JOMOJHSSA APYr Ipyra U MOCTEIEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SBISIETCS
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: anredpa, TPUrOHOMETPHS, MAaTEMAaTUYECKUM aHau3,
Teopusi MHOXkeCTB U Jip. [lo Mepe Toro kak yuamuecsi OBlafeBalOT Bc€ Oosee
MIUPOKUM MaTEMaTUUYECKUM armapaToM, y HUX MOCIEI0BaTeIbHO (GOpMHUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJENb PEATbHOM
CUTyallud, TPUMEHSTh 3HAHUS, IOJy4YEHHbIE B Kypce «Anrebpa M Hayaia
MaTEMaTUYECKOT0 aHajJu3ay, sl PEIICHUs] CaMOCTOATEIbHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOM 3a7]auH, a 3aT€M UHTEPIIPETUPOBATH IMOJYUYECHHBIN PE3YJIbTaT.

CopnepxaTtenbHo-MeTOAMYECKas JTUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIAET
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mikoje. B crapmieil mikoie ocoboe BHUMaHUE yaAENseTcs
(GOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3amucH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHAIIBHO BBIIOJHATH JEUCTBUS C HHUMH, JE€JIaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MOTY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIaMH, 3alMCaHHBIMH B CTaHAApTHOW ¢dopme,
UCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUU.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cTapliedl IIKoje, MOCKOJbKY B KaXKJIOM pazjiene MporpaMMbl
IPEeIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3ajad. OOydaromuecss OBJaJeBalOT
pPa3IMYHBIMUA METOJAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOrapu)MUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUS HCTIOIB3YIOTCS IPU UCCIIEJOBAaHUN
(GyHKIMI ¢ TOMOINBIO MPOU3BOAHON, PEIICHWH MPUKIATHBIX 3a1ad M 3aJad Ha
HaxO0XKJEHUE HaumOOJbIIMX W HAUMEHbIIMX 3HadYeHW ¢QyHKuud. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (opMynaM, NPeoOpa3oBaHUs LENbIX, PAalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAKKE BBIPAKCHUM,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Mareprajga IPOUCXOAUT  JAJbHEHIIEEe  pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOIO MBILUIEHUS YyYalluXcs, (POPMUPYIOTCS HABBIKM J€YKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npeajaraetT d(PQPEeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS NPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEIOBATEIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NoKa3aTeJabHOM, TorapupMUUECKONH U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOWUCTB
U rpauKoB, UCMOJIb30BaHNE (QYHKLUMHA AJIsI PElICHUs 3a/1ady U3 JPYTUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK W C pEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (OpMYJaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh MOJyYEHHbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAllelIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoit u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTHYEeCKUX, TAK M MPUKIAJHBIX 3a7ad4,
JOCTYITHBIX O0YYarONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHHUsS, BBIYUCIATH IUIOMAAU (QUryp u OO0OBEMBI TeN, HAXOAUTh CKOPOCTH U
yCKOpeHusi TmpoleccoB. JlaHHas coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMSI MAaTEMaTUYECKUX MOJEIEH pEalbHBIX CUTYaluH,
HAXOXKIEHUS HAWIy4lIero pPElICHHs B NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MATHYECKOIO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIIBHO-IIOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUIO YMEHUW paclo3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHMKEe M HcKyccTBe. OOyuarommecs Yy3HAIOT O
BBIIAIOIINXCA PE3YJIbTaTaX, IOJIYYEHHBIX B XOJE pa3BUTUS MATEMaTUKH Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeToANYECKas: JTUHUS «MHOXKECTBA U JOTMKa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. €0pPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNs NPOHU3BIBAIOT BECh KYPC IIKOJBHOW MAaTEMAaTHUKH W IIPEIAraroT



HauOosiee YHUBEPCATbHBIN A3bIK, 00BEAUHSIONMINI BCE pa3/iesibl MATEMAaTUKUA U €&
NPUWIOKEHNUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. 1loaToMy BakHO HaThb BO3MOYKHOCTH LIKOJBHUKY ITIOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MATEMAaTUKA U MCIIOJb30BaTh €ro IS
BBIPAXKEHUS CBOUX MBICJIEH.

B kypce «AnreOpa u Havama MaTeMaTUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
c(hopMUpOBaTh HABBIKA TTOCTPOCHUSI MOJIECJIEH pealbHbIX CUTYAIUH, UCCIEIOBAHMUS
TUX MOJIEJIeH C MOMOINbIO anmapara ajredpsl 1 MaTeMaTHYeCKOro aHajau3a M
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3alaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpUall Kypca LIMPOKO UCTIOJIb3YETCs
JUI pEIIEHUs] IPUKIIAAHBIX 3a1a4. [[py pemennn peanbHbIX MPAKTUYECKUX 3a1a4
yyaluiuecss pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, KCIOJb30BATH AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHHS TPHUKIIATIHBIX
3a/lay OpraHM3yeTcs B IMpOIlecCe M3Y4YEHUs BCEX TeM Kypca «Ajiredpa v Hayasa
MaTeMaTHYECKOI0 aHaJIn3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM muiaHe Ha wu3ydeHHE Kypca anreOpbl M Hayvajdl MaTeMaTUYeCKOTO
aHaju3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heaento B 10 kitacce u 3 vaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansibie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  apodu.  Apudmerndeckue  omnepamuum  c
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpaxkeHuil. [IpuMenenue
IpoOeil U MPOLEHTOB JJI PELICHUs MPUKIAJHBIX 3324 U3 Pa3IMYHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanpHblE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenmenb ¢ menbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JIEUCTBUTENBHOrO yucia. Mcrmonb3oBanue moaxomsmied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISI PEUIEHUs MPAKTHYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremenu. [ledictBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pEIIEHUE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMeHeHne ypaBHEHHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKHUX 3a7ad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymm dyHkmmm.
[TpoMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC U HEYETHBIC (DYHKITHH.

Crenennas (yHKIMsI C HATypalibHBIM U 1I€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.



TpuroHoMmeTpuueckass OKPYXKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(YyHKIUN YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas U reoMeTpuuecKas nporpeccuu. beckoneuHo yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opmyna CIOKHBIX IPOLEHTOB. VCHonb30BaHUE MPOTrPECCHUH IS
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCTBO, OmNepaluu HajJ MHOXKecTBamu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisi OINMCAaHUs PeallbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUN 3a]1a4 U3 IPYTUX yIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJACPKAIMMUX CTETIEHH C PalMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3NuYHbIX 00JlacTeld HAyKH W peajbHOU
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  ¢yaknuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKIuu. Hawmbomnbiiee n HamMeHbIee
3HaueHUE (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKy.

[lokazarenbHas u norapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN I peLICHUs YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEILICHNs HEPABEHCTB.

[IpousBoanass  ¢ynkuuu. ['eomerpuueckuil ©U  (QU3UYECKUH  CMBICH
ITPOM3BOIHOM.

[IpousBoaHble  3neMeHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HauOoblero 1 HauMEHbIIET0 3HaUeHUs! PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XKJAECHUS HAWJIy4dlllero pELICHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi uin rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HbIX.

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 CPEHEro 00IIero o0pa3oBaHus CACAYIONIUX JIUYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJbTATHl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMera
«MatemaTuka XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUUA O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKTIaHCKON UJCHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJb30BAaHUIO 3THX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM JTTYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYUBOTO OyAyIIero.

DcTeTUYeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MAaTeMAaTHYECKHEe 3HAHHUS B
WHTEpEcax 370pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); buszrgecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOHS; UHTEPECOM K
paznuuHbIM  cdepaM  Ipo(EecCHOHATBHON  NIE€ATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSMU, YMEHHEM COBEpILIATh OCO3HAHHBIM BBIOOP
Oynymieit mnpodeccuu W peanu30BbIBATH COOCTBEHHbIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PEIICHUU IPAKTUYECKUX 3a7]a4 MAaTEMaTHUYE€CKOW HAIpPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOILECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluell Ha MPUMEHEHHE MaTeMaTUYeCKMX 3HAHUW JJId pelleHHs 3a7ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH I pa3BUTHS UUBWINW3ALWW;, OBJIAJACHUEM S3bIKOM
MAaT€MAaTUKA M MaTEMAaTHYECKOM KyJIbTYpOH KaK CpEICTBOM IO3HAaHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYID U HUCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YyIOTCS OBJIaICHUEM YHUBEPCaJIbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vwuuseepcanvnvie  nosmasamenwvHwvle  Oelicmgusi,  0Oecneyusaom
Gopmuposarue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcarowe2o0  Mupa,  NpuUMeHeHue  J102UYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
ONpeNeNieHUs]  MOHATHI;  YCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJIaccu(uKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



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

BBIABIIITH ~ MAaTE€MaTHU4eCKUE  3aKOHOMEPHOCTH,  B3aWMOCBA3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeaiaraTb  KpUTEpPUM  JUIsL  BBIABJICHUS ~ 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHYKTUBHBIX YMO3aKJIFOUEHUHN, YMO3aKIIOUECHUN 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpaATh Ccroco0 pemieHus y4uyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOUPATh HauOoJiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTupOBaTH BOMPOCHL, (PHUKCHUPYIONINE TPOTHBOpPEUHE, MPOoOIIeMy,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHNE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M OOOOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTATh
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUINUTH WHGOPMAIINH, JAHHBIX, HECOOXOIUMBIX NI OTBETa
Ha BONPOC U ISl PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIHIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSTEIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KomMmyHukamueénwvle  Oelicmeus,  o0Oecneyugarom

ChOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OsieMbl, pelraeMoin 3aJaun, BbICKa3bIBaTh UJIEH, HALlEJICHHbBIE HA MOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pE3yabTaThl  PEIIEHUS  3aJaud,  JKCIEPHUMEHTA,
UCCJIEIOBaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C Y4ETOM 3aJ]1a4 MPE3EHTAMN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpynHHYECTBO:

3)

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
VHIUBHYaIbHOW pabOTHI MIPU pelICHHH YIeOHBIX 3aa9; MPUHUMATH [IeTh
COBMECTHOW JICSITENLHOCTH, IUIAHHPOBATh OPTAHMU3AIMIO COBMECTHOMN
paboThl, pacrpenesaTh BUABI padoT, JOTOBApUBATKCS, O0CYXKIATh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIIOBHIX hopMax paboTel (00CyX aeHUs, 0OMEH MHCHUH,
«MO3TOBBIE INTYpPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IBI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuusepcanvnvle  pezynamuenvle  Oelicmeus, obecneuusaom

QbOPMZ/lPOQGHMe CMbICI06bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOB IUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 3a7a9d, BBIOUPATh CIIOCOO PEIICHUS C

y4IETOM MMEIONUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PEHICHUN C y4€TOM HOBOU MH(OpMAIUu.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HABATEIbHOU pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, NX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IPUYMHBI JOCTUKEHUSI WJIM HEIOCTHKEHMS PE3YJIbTATOB JESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpelHero o6iiero oOpa3oBaHMs JOJKHO OOECIeYMBaTh JOCTHUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmMeTHUeCKHE€ — Oomepandd  C  pallMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

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

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENHHOTO 4YHCJIA, KOPEHb HATypajJbHOM CTENEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC Y TAHT'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yTia Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIHY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh nmpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKUE YPABHECHUS.

BoinonHsATh npeoOpa3zoBaHus 1ENbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAalUOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUSI MaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3iuyHbIX 00JIaCTel HAYKU U pealibHON KU3ZHHU.



MopenupoBaTh peajbHblE CHUTyallMM Ha $3bIKE auredpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C HCIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKUUM U TPaPuKu

OnepupoBaTh MOHATUAMU: (YHKIHUSA, CIOCOOBI 3a/aHus (PYHKIMH, 001acTb
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEYETHOCTh (YHKLUMH, HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMN 1715 pellieHUs ypaBHEHUH.

Crtpoutb u uutath rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpaduku (QyHKIUN AJIsE  HCCIENOBAaHUS MPOILIECCOB H
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: I[OCJIENOBATEIBHOCTh, apudMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlas TIeOMETpHYEcKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBatOIIEH FreOMEeTPUUECKOM MPOrpeccuu.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA IOCIEIOBATENBHOCTEH U IPOrPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OIIEpALlMU HAJl MHOKECTBAMHM.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar Juii  ONHMCAHMS
peasibHBIX MPOLECCOB W SBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
PEIMETOB.

OnepupoBaTh  IMOHATUSAMH: OmnpeneneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

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

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JorapudM UHCIa, ASCATUYHBIE W HATypajbHbIC
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHWM A MpeoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoeinmonHaTh  npeoOpa3oBaHMsl  BBIPAKEHUN, COAEpXkAIIMX JOrapu@mel;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEHMHBIX YPaBHEHH U €€ pEILICHHE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CHUTYyallMM Ha $3bIKe auredpbl, COCTABIATH
BBIPDA)KCHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpemMyMa (GYHKIHMH, HauOoJbpliee W
HauMEHbIIIee 3HAYCHHs (YHKIMM HAa TMPOMEXKYTKE, HCIONb30BATh X IS
uccienoBanus QpyHKIMH, 3aaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOrapuMHUUECKOn U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PEUICHNS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh Tpaduku (QyHKIUN ST UCCIENOBAaHUS MPOIIECCOB H
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

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

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

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

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMH: [E€pBOOOpa3Hasi W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIMA;, BBIYUCISATH HHTETPAI
o ¢popmyne Hotorona—JleliOuuia.

Pemate mpuknagHbie 3aa4d, B TOM YHCJIE COIMHAIBHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeICTBAMUA MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1 https://resh.edu.ru
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 httos://resh.edu.ru
roKasaresaemM
A i n—oi .
3 pubMeTH4YeCKHii KOpeHb N—0il cTeneHn 18 1 httos://resh.edu.ru
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomerpun. Tpuronomerpuyeckne 22 1 https://resh.edu.ru
ypaBHEHUS
5 [TocnenoBaTebHOCTH U IPOTPECCHH 5 https://resh.edu.ru
6 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMATU3AINAS 3 1 httos://resh.edu.ru
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnubie | IIpakTHyeckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoTsbI
pecypcsl
MHO0kecTBO, Onepanuy Ha/l MHOKECTBAMH.
1 . 1 https://resh.edu.ru
Juarpammer Diinepa—Benna 04.09.2023
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
2 €CITUYHBIE OPOOH, IPOIICHTEI, 1 https://resh.edu.ru
. AIPOBH PO 06.09.2023
OECKOHEUYHBIC TTEPHOIMICCKHUE POOH
ApubdmMeTrnueckue orneparuu ¢
3 AlMOHAJIEHEIMH YHMCIIaMH, 1 https://resh.edu.ru
patt . 11.09.2023
peoOpa30BaHMs YUCIOBBIX BhIPAXKEHHMA
[Ipumenenne npoOeii ¥ MPOLIEHTOB IS
CIICHUS NMPUKIATHBIX 33734 U3
4 p p a . a . . 1 https://resh.edu.ru
pa3IMYHBIX OTpaciiell 3HAaHUK U peaTbHOI 13.09.2023
KU3ZHU
[Ipumenenue npo6eit ¥ MPOLEHTOB IS
SIICHUS MPUKIATHBIX 33734 U3
5 P P A N A . . 1 https://resh.edu.ru
Pa3IMYHBIX OTpaciiell 3HAaHUH U peaTbHOI 18.09.2023
KU3ZHU
elficTBUTeNbHbIE Yucia. ParmoHansHbie U
6 A B 1 https://resh.edu.ru
MppalOHAJIbHBIE YUCIIa 20.09.2023
Apudmernueckue omneparuu ¢
7 pv ¢ pall 1 https://resh.edu.ru
NEeHCTBUTEILHBEIMU YHCIIAMU 25.09.2023
8 [TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBUIIa 1 https://resh.edu.ru
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OKpYTJICHHS], TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUM

27.09.2023

Tomnecma 1 TOXKJICCTBCHHBIC

9 https:/resh.edu.r
peoOpa3oBaHMs 02.10.2023 : H

1 https: h.edu.

0 YpaBHEHHE, KOPCHD YPaBHCHUS 04.10.2023 ttps://resh.edu.ru
11 H https://resh.edu.ru
€paBEHCTBO, PEIICHIE HEPaBECHCTBA 09.10.2023 p

12 M https://resh.edu.

€TOJl UHTEPBAJIOB 11.10.2023 ttps://resh.edu.ru
P -

13 EIIICHUE ilenmx U APOOHO-PAITMOHATEHBIX httos//resh.edu.ru
YpaBHEHUN U HEPABEHCTB 16.10.2023
KonTtponbHas padota o teme "MHOkecTBa

14 palMoHAIBHBIX U ACUCTBUTEIBHBIX YHCEIL. 18.10.2023 https://resh.edu.ru
PanuoHanbHbIe YPaBHEHUS U HEPABEHCTB" o
OyHKIUSA, CrTOCOObI 3a1aHus (QYHKIIUH.

15 https://resh.edu.ru
B3anmuo 00patHbIe GyHKITUN 23.10.2023 :

I'paduk dyakumuu. O6macTs onpeneacHus

16 1 MHOXXECTBO 3HaueHu# ¢yHkiuu. Hymm 95.10.2023 https://resh.edu.ru
¢ynkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA o

17 UéErHble 1 HeUETHBIE PYHKUINUU 08.11.2023 https://resh.edu.ru
Crenens ¢ 1EIbIM ITOKa3aTeIEM.

18 https://resh.edu.ru
CTlez[apTHas[ dbopma 3anucu 13.11.2023 p
IENCTBUTEIBLHOTO YHCIIa
Hcnonb3oBanue noaxoasiiei popmsl

19 3aIlMCHU AU CTBUTEIbHBIX YUCEI 1T 15.11.2023 https://resh.edu.ru

peHICHUA MMPAKTHUYCCKUX 3a1a4 U
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MMpCACTAaBJICHUA JAHHBIX

CrenenHas GyHKIHS ¢ HATYPAJIbHBIM U

. Eé i https://resh.edu.
20 nenbiM rmokaszarenem. E€ cBoiicTBa u 20.11.2023 ttps://resh.edu.ru
rpadux
ApupmeTHuecKnii KOpeHb HATYpaITbHON
21 https://resh.edu.
crenenm 22112023 oo enetL
Apudmernueckuil KOpeHb HaTypaJIbHOU
22 https://resh.edu.
crenenm 27112023 oot
23 CaoiicTBa ava(bMeTquCKoro KOPHS httos://resh.edu.ru
HaTypaJbHOW CTENEHU 29.11.2023
24 CaoiicTBa ava(bMeTquCKoro KOPHS httos://resh.edu.ru
HaTypaJbHOW CTENEHU 04.12.2023
o5 CaoiicTBa ava/I(bMeTquCKoro KOPHSI httos://resh.edu.ru
HaTypaJbHOU CTEICHU 06.12.2023
JeiicTBust ¢ apupMeTHUIECKUMHU KOPHSAMU
https://resh.edu.
26 N-oit cTemen 11122023 | oo
JelicTBust ¢ apupMETHUESCKIMHU KOPHSAMU
https://resh.edu.
21 N-oit cTemen 13122023 | oo e
JelicTBust ¢ apupMeTHUIESCKIMHU KOPHSAMU
https://resh.edu.
28 N—oii cTeneHu 18.12.2023 DS.ITTESA.E0LLIL
JleiicTBus ¢ apudMETHUESCKUMU KOPHIMHU
29 https://resh.edu.
N—oii cTeneHu 20.12.2023 A
JleiicTBus ¢ apudMETHUECKUMU KOPHIMHU
30 https://resh.edu.
N—oil cTeneHu 25.12.2023 e
Pemenue uppaimoHanbHBIX YpaBHEHUHN U
31 https://resh.edu.ru
HEPaBEHCTB 27.12.2023 :
Pemenune upparroHanbHBIX ypaBHEHUH U
32 https://resh.edu.r
HEPaBEHCTB 10.01.2024 0 H
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Pemenue nppanunoHanbHbIX YpaBHEHUN U

33 https://resh.edu.ru
HEPaBEHCTB 15.01.2024 :
Pemenue nppannoHanbHbIX ypaBHEHUN U

34 https://resh.edu.r
HEPABEHCTB 17.01.2024 : s
Pemenue nppannoHanbHbIX YpaBHEHUN U

35 https://resh.edu.r
HEPABEHCTR 22012024 | P s

36 CoiicTBa u rpaduk KOpHS N-0if CTETIeHN 24.01.2024 https://resh.edu.ru

7 -0 https://resh.edu.

37 CaoiicTBa u rpaduk KOpHs N-0#l CTETICHN 99.01.2024 ttps://resh.edu.ru
KonTponbHas paborta o teme

38 Apudmernueckuil KOpeHb N—OM CTETEHH. httos://resh.edu.ru
HppanmonanbHple ypaBHEHHS U 31.01.2024
HepaBeHcTBA"
CuHYyC, KOCHHYC M TAHT€HC YHCIOBOTO

39 https://resh.edu.ru
aprymenTa 05.02.2024 | P
CuHyC, KOCHHYC M TAHT€HC YUCIOBOTO

40 https://resh.edu.ru
aprymenTa 07.02.2024  °
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

41 https://resh.edu.ru
YHCIIOBOTO apryMeHTa 12.02.2024 :
ApKCHHYC, apKKOCUHYC U apKTaHI'€HC

42 https://resh.edu.ru
YHCIIOBOTO apryMeHTa 14.02.2024 :
Tpuronomerpuueckas OKpy>KHOCTb,

43 Ol'Ipe,[[eJ'IveHI/Ie TPUTOHOMETPUYECKUX 10.02.2024 https://resh.edu.ru
(GYHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 OIIpeAeIICHUE TPUTOHOMETPUYECKHUX 21.02.2024 https://resh.edu.ru

(GYHKIUI YUCIOBOTO apryMeHTa
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45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 96.02.2024 https://resh.edu.ru
46 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 98.02.2024 https://resh.edu.ru
47 OcCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 04.03.2024 https://resh.edu.ru
48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 06.03.2024 https://resh.edu.ru
49 Bﬂblzﬁzize:{?;wne TPUTOHOMETPHUYECKHUX 08 03,204 httos://resh.edu.ru
50 Bﬂblzﬁzize:{?;wne TPUTOHOMETPHUYECKHUX 11082090 httos://resh.edu.ru
51 Bﬂblzgzizi?;aHne TPUTOHOMETPHUYECKHUX 13.03.2004 httos://resh.edu.ru
59 i?;giii?;alme TPUTOHOMETPUYECKHUX 16.03.2004 httos://resh.edu.ru
53 BHB[I);;)ZI;?{?;aHHe TPUTOHOMETPUYECKHUX 20.03.2004 httos:/resh.edu.ru
54 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 01.04.2024 https://resh.edu.ru
55 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 03.04.2024 https://resh.edu.ru
56 Pelrenre TpUroHOMETPUYECKUX YPABHEHUN 08.04.2024 https://resh.edu.ru
57 Pelrenre TpUroHOMETPUYECKUX YPABHEHUN 10.04.2024 https://resh.edu.ru
58 Peurenre TpUroHOMETPUYECKUX YPABHEHUN https://resh.edu.ru

15.04.2024
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P i 1 https://resh.edu.r

59 SIICHUE TPUTOHOMETPUUYECKUX YPaBHCHUN 17.04.2024 p u.ru
KonTtponsHas padora o Teme "Popmyiisl

60 .T 1 https://resh.edu.r
TpI/IFOHOMe:‘pI/II/I PUTOHOMETPHYCCKUE 92 04.2024 p u.ru
ypaBHEHUS
[TocnenoBarensHOCTH, CIIOCOOBI 3a/TaHUS

1 . M 1 https://resh.edu.

6 rocjaea0BarebHOCTE. MOHOTOHHBIE 94.04.2024 ttps://resh.edu.ru
MOCJIeIOBATEIILHOCTH
Apudmernueckas ¥ TeOMeTpHIecKast

N

62 nporpeccuu. Vcrmonp3o0BaHue MPOrpeccun 1 httos//resh.edu.ru
JUTSI pEIIEHUS peabHBIX 3a/1a4 27.04.2024
MIPUKIIATHOTO XapaKTepa
beckoHneuHo yObIBaroI1asi reoMeTpuiecKast

63 nporpeccnﬂv. Cymma 6eCKOHezIHO 1 06.05.2024 https://resh.edu.ru
yObIBaIoLIei reOMEeTPUYECKOM porpeccun

64 O 1 https://resh.edu.ru

OpMyJia CJIOKHBIX MPOLIEHTOB 08.05.2024 p

65 dopmyIia cI0KHBIX TIPOLICHTOB 1 13.05.2024 https://resh.edu.ru
O06001enHue, cucTeMaTru3anys 3HaHU| 3a

66 Kypc anreOpbl ¥ Hayal MaTeMaTU4eCKOro 1 15.05.2024 https://resh.edu.ru
aHanuza 10 kacca

67 4 1 https://resh.edu.ru

TOTOBasi KOHTPOJIbHAs paboTa 20.05.2024 p

O0o001Ienne, cucTeMaTH3aus 3HaHUH 3a

68 Kypc anreOpbl 1 Hayaja MaTeMaTHYeCKOro 1 99 05.2024 https://resh.edu.ru
ananu3za 10 kmacca

OBIIEE KOJIMYECTBO YACOB I1O 68
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[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 kmaccsl/ Anumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKIinoHepHoe 00IeCTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru
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