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MNOSCHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hadajda MAaTeMaTHYECKOTO aHaIU3a»
06a3zoBoro ypoBHS s oOywatommxcs 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
®denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro OOIIEero
oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, NPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAIUIIMNA POCCUHCKOTO oOpa3zoBaHus. Peamm3arus
MpOrpamMMbl OOECTICYMBAET OBJIAJICHUE KITIOUYEBBIMH KOMIIETEHITUSMHU, COCTABJISIONIAMU
OCHOBY I  CaMOpa3BUTHUS U  HEMPEPHIBHOIO  00pa3oBaHMs,  LIETOCTHOCTH
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U MO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajma MaTEeMaTHUYCCKOTO aHAIHM3a» SBILICTCS OJHUM W3 HamOoliee
3HAYUMBIX B TIPOTPpaMME CTapIIeH IIKOJbI, ITOCKOJIBKY, C OIHOW CTOPOHBI, OH
oOecrieunBaeT HWHCTPYMEHTAIBHYIO 0a3y /UId HM3yYeHHs] BCEX ECTECTBEHHO-HAYYHBIX
KypCOB, a C JpPYrod CTOpPOHBI, (DOpMUPYET JOTMUECKOE M aOCTPAKTHOE MBIILICHUE
yyaluxcsi Ha ypOBHE, HEOOXOJMMOM JUIsi OCBOGHHUS KypcOB HWH(OpMATHKH,
OOIIECTBO3HAHMSI, HMCTOPWHU, CIOBECHOCTH. B paMkax M[aHHOTO Kypca ydariuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOHN HayKH, KOTopas (OpMyIupyeT CBOU
JOCTH)KEHUS B MAaTeMaTHIECKOU opme.

Kypc anre6pbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJIbIBAET OCHOBY JIJIsl YCTEIIHOTO
OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMUHU, OWOJIOTHH, TMOHUMAHUS OCHOBHBIX TECHJCHIIMMA
DKOHOMHUKH M OOIIECTBEHHOW >KM3HHW, IIO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX
IM(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIOJIB30BaTh UX B IMOBCEIHEBHON
XKu3HU. B ToXke Bpems oOBiageHWe AaOCTPAKTHHIMU UM JIOTUYECKH CTPOTUMU
MaTeMaTUYECKUMH KOHCTPYKIMSIMU Pa3BUBAET yMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETU3AIIUIO,
a0CTparupoBaHWe M aHAJIOTHIO, (DOPMUPYET KPEaTHUBHOEC M KPUTHYECKOE MBINIICHUE. B
XOJIe U3Y4YeHUS anTeOphl M Hauall MATeMAaTHYECKOTO aHAJIM3a B CTAPIICH KO yJalIrecs
MOJIy4arOT HOBBIA OIBIT PEHICHUS MPUKIAIHBIX 3a/lad, CaMOCTOSITEIHHOTO MOCTPOCHUS
MaTeMaTUYECKUX MOJICNICH PealbHBIX CUTYallU U MHTEPIPETAINH IMOTYyUYEHHBIX PEIICHUH,
3HAKOMSTCS C MpUMEpaMHd MaTEeMaTHYSCKUX 3aKOHOMEPHOCTEH B TPHUPOJIC, HAyKe U B
MCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTHUYSCKIUMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obGnamaer 3HAYMTENbHBIM BOCTIIMTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM pean3yercs
KaKk 4epe3 y4eOHbIH Marepuan, CHOCOOCTBYIOMMK  (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsA, TaK U uepe3 crnenuduky ydeOHOW NeATebHOCTH, TpeOyromiei
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJOJDKATEILHON KOHIIEHTPAIlMd BHUMAaHUSA U
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTar.

B ocHoBe Meroauwku oOyueHus anreOpe W HadajaM MaTeMaTHYECKOTO aHaln3a JICKUT
JeSITeTbHOCTHBIN TIPUHITAT 00yYEHUSI.
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CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOLINE
coJiepKaTeIbHO-METOIMUeCKe TUHUH: «Uucia u BerauciaeHus», « DyHKknuu u rpaduxmy,
«YpaBHEHUsI U HeEpaBeHCTBa», «Hawana maremarnueckoro anamusa», «MHOkecTBa U
Jorvka». Bce OCHOBHBIE COIEpPKATETBbHO-METOAWYECKUE JIMHUM UW3Y4arTCs Ha
NPOTSHKEHUU JIBYX JIET 00YUYEHUs B CTapilel IIKOJe, €CTECTBEHHO JIOMOJHAS APYT Ipyra u
MIOCTENIEHHO HACBHIMIAsICh HOBBIMH TE€MaMHU W pa3aenamu. JlaHHBIA Kypc sBIseTcCs
WHTETPAaTUBHBIM, TIOCKOJbKY OObEeIMHSET B ce0e  COJAEp)KaHHE  HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: alredpa, TPUTOHOMETpHUSA, MaTEMaTUYECKUM aHau3,
Teopusi MHOKECTB U Jip. [lo Mepe Toro xak ywaniuecsi oBjiaeBatoT BcE€ Oosee MUPOKUM
MaTeMaTUYEeCKUM  amnmapaTtoM, Yy  HHUX  TOCIENOBaTelbHO  (GOpMHUpYETCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb PEAJbHOW CHUTyallHH,
NPUMEHATh 3HAaHWS, IOJIyYCHHbIE B Kypce «AnredOpa M Hayajga MaTeMaTUYeCKOro
aHaIM3ay, JIJIsl PEIICHUs CaMOCTOSITEIbHO CHOPMYITMPOBAHHON MaTeMaTHUECKOM 3a/1a4u, a
3aTEM MHTEPIIPETUPOBATH MMOTYUYCHHBIN pe3yJIbTar.

CopnepxarenpHO-MeTOaUYECKass  JUHUA  «Yucma W BBIYMCICHHS) — 3aBEpUIAEeT
(opMHpPOBaHNUE HABBIKOB KCIIONb30BAaHUA JEHCTBUTEIBHBIX YHCEI, KOTOPOE ObUIO HA4aTO
B OCHOBHOHM MIKoJe. B crapuieil mkosie 0coboe BHUMaHUE yAenseTcss (pOpMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKJIIOYAIONIUX B CEOsI MCIOJIB30BAHUE PA3IMYHBIX
dbopM 3amucu JEUCTBUTEIBHOIO YHUCIIA, YMEHUE PalMOHAIBHO BBITIOJHSITH JEHCTBUS C
HUMH, JeJlaTh NPHUKUIKY, OLEHUBATH pe3yinbrar. OOyyaromuecs MOIy4YaroT HaBbIKU
MPUOIMKEHHBIX BBIYMCIICHUHN, BBIMIOJIHEHUS JCUCTBUM C YHCIaMH, 3alUCaHHBIMU B
CTaHAapTHOH (popMme, UCTIOIB30BAHUS MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHMS YMCIIOBBIX
BBIPAKCHUM.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peAM3yeTCs Ha MPOTSIKEHUU BCEro OOyUEHHs B
CTapllel IIKOJE, MOCKOJbKY B Ka)XIOM pa3jelie MporpamMbl MNPeIyCMOTPEHO pPELIECHUE
COOTBETCTBYIOIIMX 3aaad. O0yuaromuecs OBJIAJEBAOT PA3IMUYHBIMU METOJAMU PEIIEHUS
[EJIbIX, PAIlMOHAIBHBIX, WPPAIMOHAIBHBIX, [OKAa3aTeIbHBIX, JOTAPUIMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHHI, HEPABEHCTB M UX cucTeM. [lomydeHHble yMeHUs
UCIIOJIB3YIOTCSL TMPU  MCCIEAOBAaHUM (PYHKIMI C TMOMOIIbIO TNPOU3BOJHOM, pEIIEHUU
NPUKIAAHBIX 3a/lad M 3a/lad Ha HAaxOXKJIEHWE HauOOJIbIIMX W HAMMEHBIIMX 3HAUYCHUU
dbyukiuu. JlanHas cojepaTenbHasl JIMHHUS BKJIIOYaeT B ceOsl Takke (QopMHUpOBaHUE
YMEHUN BBIMIOJNHATH Pacu€Thl Mo (opmyiaM, MpeoOpa3oBaHUS IIENBIX, PAIMOHAIBHBIX,
UppalMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUM, a TakKXKe BbIPaXEHUH,
coJiepKallluX CTEeNeHH U Jorapudmsl. brarogapsa nzydeHuto airedpanyeckoro MaTepuaia
MPOUCXONUT JajbHeWIlIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIJICHUS
y4amuxcs, GOpMUPYIOTCSI HABBIKU JISTYKTUBHBIX PACCYKIEHUMN, paOOThl ¢ CUMBOJIHHBIMH
dbopmamu, TpENCTABICHUS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTECH B BHUJE PABEHCTB U
HepaBeHCTB. AunrebOpa mnpemiaraeT d3(QQGeKTUBHbIE WHCTPYMEHTHI JJIsi  pPEIICHUs
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IIPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a7a4, HAIrIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeTonYecKass JUHUS «DYyHKIIUU U TpaduKU» TECHO MEPErieTaeTCsl ¢
IPYTUMH JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJa€T MOCIEA0BATEIbHOCTD
U3ydeHus: matepuana. V3yueHue CTENneHHOM, MOoKa3aTelbHOM, JOTapudMHUUECKO U
TPUTOHOMETPUUECKUX (YHKIUI, UX CBOMCTB M rpauKoB, UCTIOIB30BAaHUE (YHKIUHN IS
penieHus 3a7a4 U3 Apyrux yd4eOHbIX MPEAMETOB U PEAIbHOM JKU3HU TECHO CBA3AHO KAK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PELICHHEM ypaBHEHWIl U HepaBeHCTB. lIpu sTom
OoJpIIOE  BHUMaHUE yJaeiseTcs (OPMHUPOBAHMIO YMEHMsI BbIpaxaThb (opMyamMu
3aBUCUMOCTH MEXAY pa3IMYHbIMH BEIMYMHAMH, HCCIEIOBATH IMOJIY4YEHHBbIE (DYHKIINH,
CTpOUTh UX Tpaduku. Marepuan 3TOH COAEP)KATEIbHON JIMHUW HAlEJIEH Ha pPa3BUTHUE
YMEHHMM W HaBBIKOB, NO3BOJSIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuyHOil ¢dopmMe: aHaNUTHUYECKOW, rpaduueckod u cioBecHoM. Ero wusydenwue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIIUIEHUS, CHOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3al1H, UCIIOIb30BaHUIO AHAJTIOTHH.

ConepxarenpHas nuHus «Hadana mMaTeMaTndecKkoro aHajin3a IMO3BOJISIET CYIIECTBEHHO
paclMpuTh KpPYr Kak MaTEMAaTHYEeCKHWX, TaK MW IMPUKIAJHBIX 3a1a4, JOCTYIHBIX
00Oy4aroluMcsi, y KOTOPBIX MOSBISAETCS BO3MOXKHOCTb MCCIIEOBATh U CTPOUTH IpaUKu
GbyHKIUH, onpeAensaTs UX HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMIAIH
buryp um 00BEMBI TEN, HAXOAUTH CKOPOCTH U YCKOpPEHHs TmpoueccoB. JlaHHas
COJIEpKaTENIbHAS JTUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH NOCTPOEHUS MATEMATHYECKHUX
MOJIEJIEN PEaJIbHBIX CUTYaLUi, HAXOKICHU HAWIYYLIErO PEIICHNs B IIPUKIIAJHBIX, B TOM
YHUCJIE COLHUAIBHO-3KOHOMHUYECKUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MAaTe€MaTHYECKOIrO
aHanM3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAKTHOTO,  (OPMAIbHO-JOTUYECKOTO U
KpEaTUBHOI'O MbILUIEHUS, (POPMUPOBAHUIO YMEHUN PACIO3HAaBATh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O BBIIAIOIMIMXCS
pe3yibpTarax, IOJIYyYEHHBIX B XO/I€ Pa3BUTHs MATEMATUKU KaK HaAyKHU, U UX aBTOPAX.
ConepxxarenpHO-MeToAuYeCKas JINHAS «MHOXECTBA M JIOTMKa» B OCHOBHOM IOCBSIIIICHA
DJIEMEHTAM  TEOPUM  MHOMKECTB. | €OpPETMKO-MHOKECTBEHHBIE  IIPEACTABIECHUSA
MPOHMU3BIBAIOT BECh KypC UIKOJABHOW MaTeMaTUKA M TpeajiararoT  HauOoliee
YHUBEPCAIBbHBIN S3bIK, 00BEAUHSIIONIUI BCE pa3/iesibl MATEMAaTUKHU U €€ MPUII0KEHUI, OHU
CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLMIUIMHBI B equHOoe 1enoe. 11oaTomy BaxxHO naTth
BO3MOKHOCTb IIKOJIBHUKY IIOHHUMAaTb TEOPETUKO-MHOXXECTBEHHBIN S3bIK COBPEMEHHOU
MAaTeMaTUKHU U UCIIOJIB30BATh €T0 ISl BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «AnreOpa n Hayajga MaTEMaTUYECKOTO aHAJIU3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMaTHYeCKOrO0 MOJEIUPOBAaHUsA, KOTOpble MpuU3BaHbl CHOPMHUPOBATH HABBIKU
IIOCTPOCHUSI MOJEJNEH PEATbHBIX CUTyalMM, WUCCIEAOBAHUS ITHUX MOJEIEH C MOMOULIBIO
anmapara aiareOpbl M MAaTeMaTHYecKOro aHajliu3a U HWHTEpIpeTaluu MOJyYEHHBIX
pe3yabpTaroB. Takue 3aaHus BIUIETEHbI B KAXKIBIA U3 Pa3AeiiOB MPOTrPaMMBbl, MTOCKOJIbKY
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BECh MaTepuaj Kypca IIMPOKO MCHOJb3YETCs JUIsl pelleHus NpUKIaAHbIx 3anad. [lpum
PELIEHNH pEAbHBIX MPAKTUYECKUX 3a]ad ydyalluecs pa3BUBAIOT HAOI0AaTEIbHOCTD,
YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIONb30BaTh AaHAJOTHIO,
0000111aTh U KOHKPETU3UPOBAThH MpodiieMy. JlesTeabHOCTh 10 (POPMUPOBAHUIO HABHIKOB
pelIeHus] TPUKIAAHBIX 3a/lad OpraHU3yeTCs B IIpollecce M3Y4YeHHUs BCEX TeM Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHaTTU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4yeOHOM muiaHe Ha M3yde€HHE Kypca ajireOphl U Hayal MaTeMaTUYECKOro aHajiu3a Ha
0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henemnto B 10 kiacce u 3 yaca B Heaeno B 11 kiacce,
BCETO 3a JiBa roja ooydenus — 170 gacos.
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COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciia ¥ BIYMCICHUSA

PanmonaneHeie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOLEHTHI, OECKOHECUHbIE
nepuoanyecKkue Apodu. Apudmernueckue onepanuud C panUuoOHaJbHBIMU YHCIIAMU,
peoOpa3oBaHus YUCIOBBIX BbIpakeHUH. [IpruMenenue npobeit v MpoLEeHTOB JIsl pELICHUS
IIPUKJIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAIbHOU KU3HHU.
JleiicTBUTENbHBIE YKCIIa. PanmoHalbHBIE M WMPpPALMOHAJIBHBIE YHUCIA. ApU(PMETHYECKUE
omnepanuu ¢ JCUCTBUTEIBHBIMU 4ucCHaMU. [lpuOnmxkéHHbIE BBIYMCIECHHUSA, NpaBUiIa
OKpPYTJICHHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYUCICHUN.

Crenenb ¢ nensiM nokaszatesnem. CtanmapTHas gopma 3amucH JIeUCTBUTEIBHOIO YHCIIa.
Hcnonbs3oBanne noaxoAsuiel (opMbl 3alKMCH JEUCTBUTENBHBIX YHCEN JUISl PELIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalibHOM creneHu. JlelctBus ¢ apuMeTudecKUMU
KOpPHSAMH HaTypaJIbHOU CTEIICHHU.

CuHycC, KOCHHYC M TaHTE€HC YMCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTAHTE€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs M HEPABEHCTBA

ToxnaecTBa 1 TOXKIAECTBEHHbIE TIPeOOpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIbL.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-palMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPaBHEHUM.

[IpruMeHeHne ypaBHEHMN M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3a7a4 U 33134 U3
Pa3TUYHBIX 00JACTE HAYKU U PeaTbHOM KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHK1Ms, criocoObl 3aaanus pyHkuuu. ['padux pynkuuu. B3aumuo odpaTHbie PyHKIIIH.
O6nactb onpeneneHus 1 MHOKeCTBO 3HaueHu pynkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HAKOTIOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

Crenennas (QyHKUUSI ¢ HATypaJbHBIM M IIeJbIM ToKa3aTesneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS 1-Oi CTETICHHU.

TpuroHomerpuyeckas OKpPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX (YHKUUN
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHajIu3a
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[TocnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHUsl  MOCJENOBAaTEbHOCTE.  MOHOTOHHBIE
ITOCJIEA0BATEIBLHOCTH.

Apudmerrueckass ©W  TeOMeTpUYeCKas  Mporpeccuu. beckoHeyHo  yObIBarorias
reomerpuyeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOLIEH TIeOMETpUYECKOU
nporpeccun. opMyna CIOXKHBIX TPOLEHTOB. MCMoOab30BaHME MPOTPECCUM AJISI PELICHUS
peanbHBIX 3aJ1a4 IPUKIIAIHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

MHoO»XecTBO, onepauuu HaJ MHOXxecTBamu. Jluarpammel Oinepa—BenHa. [IpuMmenenue
TEOPETUKO-MHOKECTBEHHOIO alapara sl ONMHUCAHUS PEAbHBIX MPOLIECCOB U SIBJIICHUI,
U pElICHUH 3a]1a4 U3 APYTUX yU4eOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yuciia u BBIYMCTICHUS

HarypanbHble u nensie uyncina. [Ipu3Haku 1eTMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ paMOHAIIBHBIM NIOKa3aresieM. CBOWMCTBA CTEIECHH.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JJOTapu(MBbI.

YpaBHeHNs U HepaBeHCTBA

[IpeoOpazoBaHue BbIpaKeHH, COACPKAITUX JTOTapU(MBI.

[IpeoOpazoBanue BoIpaKeHHH, COAEPKAILUX CTETICHH C PAIMOHAILHBIM MTOKa3aTelIeM.
[TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIe YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucrteMbl NUHEHHBIX YpaBHEHUM. PellleHWe NpUKIAIHBIX 3a]ay C MOMOUIBIO CUCTEMBI
JIMHENHBIX YPABHECHUM.

CucteMbl U COBOKYITHOCTH PAIllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aJad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DYyHKIUHN U TPAPUKHU

Oynkrusa.  [lepuonumueckne  PyHkmuu. [IpoMexyTkn  MOHOTOHHOCTH  (DYHKITWU.
MaxkcuMyMbl 1 MUHUMYMBI GyHKIIMH. HanbosbIiee 1 HauMeHblllee 3HaueHne QyHKIMU Ha
MIPOMEKYTKE.

Tpuronomerpuyeckue pyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckas GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Hcnonp3oBanue rpadukoB GyHKIMMA 71 pEeIICHUS YPaBHEHUN U JIMHEWHBIX CHCTEM.
Hcnonb3zoBanne rpadukoB (YyHKUMA AJis MCCIEIOBAaHUS NPOLECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PELICHUU 3aJa4 U3 APYTUX y4eOHBIX MPEAMETOB U peanbHOU
KU3ZHU.

Hauana MaTeMaTH4ecKOro aHajan3a
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HenpepoiBabie QyHKIIMK. MeToa MHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB.

[IpousBognas ¢pynkun. ['eoMmerprueckuil U GU3NYECKUN CMBICIT IPOU3BOIHOM.
[IpousBoaHbie 3neMeHTapHBIX (QyHKIME. DOpMyIbl HAXO0XKACHHUS TPOU3BOJHON CYMMBI,
IPOU3BEICHUS U YACTHOIO (DYHKIUH.

[IpyuMeHeHne POU3BOIHON K UCCIEN0BAHUIO (PYHKLIMN HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxenre HauboIbIIero 1 HaMMEHbIIET0 3HaYeHUsI (PYHKIIUK Ha OTPE3Ke.
IIpruMmeHeHne NpOM3BOAHOM Uil HAXOXKACHUS HAWIY4IIEro pPEIIEHUs B IPUKIAJIHBIX
3aJ1a4ax, JJIs ONpeeIeHHs] CKOPOCTU IpoLEecca, 3alaHHOr0 (GOpMyYIION W rpa(UKOM.
ITepBooGpaznas. Tabnuiia mepBooOpas3HbBIX.

WuTerpan, ero reoMeTpuyeckuil M (PU3MYECKUil CMbICI. BbrunMcieHue HHTErpana Io
dbopmyne Herorona—JleliOnuia.
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ININIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydyeOHoro mpenMera «MaremaTtuka» OOJKHO OOECIeUMBaTh JOCTUKEHHE Ha
YPOBHE CpeaHero oouiero oOpa3zoBaHUs CIEAYIOIINUX JIMYHOCTHBIX, METAIPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IpOrpaMMbl y4eOHOTro mpeameTa «MareMarukay
XapaKTEPU3YIOTCS:

I'paxknaHCcKO€ BOCHIUTAHUE:

c(hOPMUPOBAHHOCTBHIO TPAXKIAHCKOM TMO3UIMKU OOydYaromerocs Kak akKTHUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHUMCKOro OOIIECTBA, MPEJACTABICHHUEM O MaTeMaTHYECKHUX
OCHOBax (hYYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TPaXKITAHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKON HIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCHMCKOM MAaTE€MaTHWKH, LEHHOCTHBIM OTHOUIEHHEM K JIOCTHKECHHSIM
POCCUHCKUX MaTEMaTUKOB M POCCHUMCKON MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO
ATUX JOCTHKEHUHN B JPYTUX HAayKax, TEXHOJIOTHSX, c(hepax SIKOHOMHUKH.
JIlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHUUCKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOTO TMOBEAECHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KCHUN HAYKH M JIEATEIbHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO
BKJIaJia B IOCTPOCHHUE YCTOMUMUBOTO OYyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOIIEHMEM K  MHpPY, BKIIOYasl O3CTETUKY  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PaCCY>KIEHUHN; BOCHPHUUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DU3NIECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI NPUMEHATh MAaTeMaTHYECKUE 3HAaHUS B HUHTEpecax
3I0pOBOTO M 0€30MmacHOTO 00pa3a KWU3HH, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO  (370pPOBOE TMHUTaHHWE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHA W OT/BIXa,
peryispHas ¢pu3ndYecKas akTUBHOCTD); (PU3UUECKOTO COBEPIIIEHCTBOBAHUS, MIPU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN JAESTEILHOCTHIO.

TpynoBoe BociuTaHueE:

TOTOBHOCTBIO K TPYydy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K Pa3IMIHBIM
chepam TnpodeccHOHATBHON  NEATETHOCTH, CBSI3aHHBIM C MaTEMaTHUKOW u €
NPUIOKECHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayimier mnpodeccuu u
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pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHHUIO Ha MPOTSHKECHUH BCEH KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYAaCTHIO B PEIICHHHM NPAKTUYECKUX 3a/1a4 MATeMaTHYECKOU
HampaBJIECHHOCTH.

DKOJIOrM4ecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpbl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOJTHON U COLMAIBHOM CpPebl, 0OCO3HAHUEM
rJI00AaJBHOTO  XapaKTepa HSKOJOTMYECKUMX Mpo0JIeM; OpUEHTAallMell Ha NpUMEHEHUE
MaTeMaTUYECKUX 3HAHMW JJIs pelleHHus 3aJad B O0JacTH OKpY’Karolled cpeasbl,
IUIAaHUPOBAHUS IOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCIEACTBUM ISl OKpYXKarouiei
CpeIBl.

LleHHOCTH HAyYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU M OOUIECTBEHHOM NMPAKTUKU, TOHUMAHUEM MaTeMaTHYeCKOM HayKH Kak
cephl YeIOBEUECKOW AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAYMMOCTH JUIsl pa3BUTHUS
LIMBWJIN3AIMU; OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKM M MaTeMaTH4YEeCKON KyJIbTypod Kak
CPEICTBOM  TO3HAaHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBIATh  HPOEKTHYIO U
HCCJIEOBATENBCKYIO IEATEIBHOCTD HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeMeTHBIC PE3yJIbTaThl OCBOCHHS IIPOrPaMMbI y4eOHOTO IIpeaMeTa «MareMaTruKay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIBbHBIMH HO3HAGAMENbHOIMU  OCUCMBUIMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCANbHbIMU DecyISIMUBHbIMU
Oelcmeusmu.

1) Vuusepcanvnvie nosnasamenwvuwie oeticmaus, obecneyusaiom Gopmuposanue 6a308vlx
KOCHUMUBHBIX NPOUECCO8 00VHAIOWUXCS (0CB0EHUEe MemO008 NO3HAHUSL OKDYICAIOULe20
MUpA; NpuMeHeHue JI0SUHEeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomamov ¢
ungpopmayueii).

bazoBble Jlornueckue NenCTBUS:

¢ BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKU MaTEMaTHYECKHX OOBEKTOB,
MOHATHIA, OTHOIICHHH MEXIY IOHATUAMH; (OPMYJIUPOBATh OIPEACICHHS TOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIMK, OCHOBAHUA ISl 000OMICHUS U
CpPaBHCHUS, KPUTCPHH IMPOBOJIMMOIO aHAJIN3a;

e BOCIIPUHUMATh, (POPMYJIUPOBATH M TPEOOPA30OBBIBATH CYXKACHHS: yTBEPAUTCIbHBIC |
OTpHIIaTeNIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

¢ BBISIBJIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTHUBOpEYHs B (paKTax,
JAHHBIX, HAOJIOACHHUAX W YTBEPXKIACHMSX; MpeasiaraTb KPUTCPUH IS  BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;
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e ICJIaTh BBIBOJBI C WCTOJB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAIOTHH;

e IPOBOJUTH CAMOCTOSITEIIEHO JTIOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKICHUN (TIPSMBIE U
OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAILNIO, MPUBOJUTH NPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

e BEIOMpATh CMOCO0 pemeHus y4deOHOW 3amadu (CpaBHUBATH HECKOJIBKO BapHUAHTOB
perieHus, BeIOMpaTh HanOoJIee MOAXOAIINN C y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHUER).

bazoBbie nccienoBaTebcKue ACHCTBUS:

¢ CTIOJIb30BaTh ~ BOMPOCHI ~ KaK  HMCCJENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS;
(GbopMynIupoBaTh BONPOCHI, (PUKCHPYIOUIUME IMPOTHUBOPEUYHE, NPOOJIEMY, yCTaHABIMBAThH
HMCKOMOE U JTaHHOE, (POPMHPOBATH TUIIOTE3Y, apTYMEHTHPOBAThH CBOIO TTO3UIIUI0, MHCHHCE,

e IPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEIOBAHUE T10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTreMaTuueckoro oOBbeKTa, SBJIEHUS, IMpoilecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

e CAMOCTOSATEITHLHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI 110 PE3YJIBTATaM MPOBEIEHHOTO
HAOMIOACHUS, WCCIEAOBAHMUS, OIEHWBATh JOCTOBEPHOCTh TIOJMYYCHHBIX PE3YILTATOB,
BBIBOJOB U 000OIIICHHUI;

e IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH MPEANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Paborta ¢ nundopmariuei:

e BBISIBJISIT ACUIIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIIPOC U TS
pElIeHUs 3a1a4H;

e BBIOUpaTh HMHGOPMAIMIO W3 WCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH HH(POPMAIMIO Pa3IUYHBIX BHUAOB U (GopMm
MIPEICTABIICHHS;

e CTPYKTYpHpOBaTh  MH(MOpMAIUIO, TPEACTaBIITH €€ B  paslIuyHbiX  (opmax,
WJUTIOCTPUPOBATH TpapruecK;

¢ OIICHWBATh HAA&KHOCTh HWHPOpPMAIUK TI0 CaAMOCTOATEIHLHO CHOPMYITUPOBAHHBIM
KPUTCPHSIM.

2) VHusepcanvbhvie KOMMYyHUKaGmMueHbvle Oelicmaus, 0becneuusarm c@hopmMuposaHHOCb
COYUALHBIX HABBIKOE 00YYAIOUUXCA.

Obwenue:

e BOCTIPUHUMATh W (POPMYJIUPOBATH CYKJCHUS B COOTBETCTBHUU C YCIOBUSMH W IEIIMU
oOIIIeHUs; SCHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKD TOYKY 3pEHHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOAY pEIIeHUs 3aJaud, KOMMEHTHPOBATH
IIOJIyYEHHBIA PE3yJIbTaT;

eB X0JI¢ OOCYXXJICHUS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIa€MOM TEMBbI, TPOOJIEMBI,
perraemMoii 3a/ilauu, BbICKA3bIBaTh UJEH, HAlLIEJICHHbIE HA MOMCK PELICHUS; COMOCTABISAThH
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CBOM CYXKJCHHS C CYXJACHUSAMH JAPYTUX YUYaCTHUKOB JIUajora, oOHapyXUBaTh pazauyuue U
CXOACTBO TO3WIMIA; B KOPpPEeKTHOW (opme (opMynupoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS;

e IPE/ICTABIIATh PE3YNbTATHl PEIICHUS 33Jaud, SKCIIEPUMEHTA, HCCIEIOBAHUA, MPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3aJad NPE3CHTALUU U
0COOEHHOCTEN ayJUTOPHUH.

CoTpyAHUYECTBO:

e [IOHUMAaTh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYAIbHONU pabOThI IIpU
pelIeHnn y4eOHbIX 3a/lay; NPUHUMATh IIeJIb COBMECTHOM JAEATEIbHOCTH, IJIAHUPOBATH
OpraHM3allMl0 COBMECTHOM paboThl, paclpenensTh BUABI padoOT, JI0roBapUBaThCH,
00CYX1aTh MPOIIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

e YYJaCTBOBAaTh B I'PYMNIOBBIX (hopmax paboThl (00CY)IeHUA, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATH CBOU JEUCTBHUS C
APYTMMHU 4YJI€HaMU KOMaH/bl; OLEHMBATh KAYECTBO CBOErO BKJaJa B OOLIUI MPOAYKT IO
KpUTEpUsaM, chOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oelicmsus, obecneuusarom Gopmuposarue cMvlCilo6bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

CamMoopranuzanusi:

COCTaBJIATh IUIAH, aJITOPUTM PELICHUs 3a/layd, BbIOMpaTh CIOCOO pelIeHUs C Y4ETOM
UMEIOIIUXCA  PECypcoB W  COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOU MH(OPMALIHH.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMU T[I03HABATEIbHOW pe(IEKCUU KaKk OCO3HAHHUsS COBEPLIAEMBIX
JACHUCTBUM M MBICIUTENbHBIX MPOLECCOB, HX Ppe3yibTaTOB; BIAAETh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISL Ipollecca M pe3yibTaTa pElIeHUus MaTeMaTH4eCKOu
3a/1auu;

e IPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pPEUICHUM 3a7aud, BHOCUTb
KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEJId M YCIOBUAM, OOBSICHATh NPUUYUHBI
JOCTHXKEHUS WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenune yueOHOTO Kypca «AnreOpa u Hadaja MaTEMaTUYECKOTO aHAIN3a» Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHUsl JIOJDKHO OO0eCleuuBaTh JOCTHKEHHE CIICTYIOIINX
MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KJIACC
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Yuciia 1 BBIYMCTICHUS

OnepupoBaTh MOHATUSMU: PAIIMOHAIBHOE M JEHCTBUTEIBLHOE YHUCIO, OOBIKHOBEHHAs U
JeCSATUYHAsS IPOOb, MPOIIECHTHI.

Boimonusate apudmMeTnyeckue Omepandd C palUOHANBHBIMH W JICWCTBUTEIHHBIMU
YUCIIAMH.

BoinonaaTe npuOMMKEHHBIE BBIYMCICHUS, HMCIOJB3Yys MpaBWia OKPYIJIEHUs, AelaTh
NPUKHUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBarh NOHATUSIMU: CTENEHb C IEJIBIM MOKa3aTeJeM; CTaHIapTHas GopMma 3arucu
JNEUCTBUTEIBHOIO YHUCIAa, KOPEHb HATYpPAJIbHOW CTENEHHW; HCIOJIb30BATH MOAXOMSILYIO
dbopMy 3ammcu ACWCTBUTENBHBIX YHCEN JJs pEHICHWs MPaKTHUYEeCKHX 3adad M|
MIPEJCTABIICHHS JaHHBIX.

OnepupoBarh MOHATHSAMH: CHHYC, KOCHHYC MW TaHI€HC IIPOM3BOJIBHOIO  YIUIA,;
WCIIOJIb30BaTh 3allUCh MPOU3BOJBHOIO YyIja 4Yepe3 OOpaTHble TPUTOHOMETPUUYECKHE
(GyHKLIMH.

YpaBHeHNs U HepaBeHCTBA

OnepupoBaTh NOHATUSAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO; LIEJ0€, PAlMOHAIBHOE,
UPPALMOHAJIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;
BoeinonHATh  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHMX  BBIPAKEHMM M pemiarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonssaTh mpeoOpazoBaHusl 1ETbIX, PAMOHAIBHBIX U UPPAIMOHAIBHBIX BBIPAKCHUN U
pelmaTth OCHOBHBIE THIBI LEJbIX, PAlMOHAIBHBIX W UPPALMOHAIBHBIX YpPABHEHUU U
HEPaBEHCTB.

[IpuMeHsATh ypaBHEHUSI U HEPABEHCTBA ISl PEILICHUs MAaTeMaTHYECKUX 3a/7a4 U 3a7ad U3
pa3IMYHbIX 00JaCTEN HAYKU U PEeaTbHOM KU3HU.

MopenvupoBaTh pealibHbIE CHUTYyallMM Ha S3bIKE€ aireOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3a/1ayd, HCCIEAOBATh NOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM arlapara ajreopsbl.

DOyHkuMU ¥ rpapuku

OrnepupoBaTh MOHIATUSAMU: QYHKIIMS, CIOCOOBI 3aaHusl QYHKIIUU, 00JIaCTh OMPEACITICHUS
¥ MHO>XECTBO 3HAYCHHM (PYHKIUH, TpaduK PYHKIIMU, B3AUMHO 00paTHbIC (GyHKITUH.
OnepupoBarh MOHATUSIMH: YETHOCT U HEUETHOCTh (YHKIMHU, HYIH (QYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpa@uky GyHKIMMA 715 pellieHrs YpaBHEHUH.

Ctpouth ¥ unuTath rpaduku JUHEWHON (YHKIMH, KBAAPATHUYHON (YHKIIMH, CTETICHHOMN
(GYHKIMH € TIETBIM ITOKa3aTeseM.

Ucnionp3oBath rpaduku GyHKIUNA 71T MCCIEAOBAHHS IMPOIIECCOB M 3aBUCHUMOCTEH TMpHU
pelIeHN 3aJad M3 JAPYTUX Y4YEOHBIX MPEIMETOB U pEeaTbHOM IKU3HM; BbIpAXaTh
(dbopMysaMu 3aBUCUMOCTH MEK]Ty BEJIMUMHAMH.

Hauana MaTeMaTH4eCcKOro aHajan3a
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OnepupoBaTh TMOHSATHUSMH: TOCIEIOBATEIHLHOCTh, apu(dMeTHueckass M TeoMeTphYecKas
MPOrPECCHH.

OnepupoBaTh MOHATHIMHU: OECKOHEYHO YOBIBAIOIIAS TEOMETPUYECKasi MPOTPECCUS, CYMMa
OCCKOHEUHO yOBIBAIOIIEH reOMETPUIECKON MPOTPECCHUH.

3ajaBath MOCIE0BATEILHOCTH PA3IMUHBIMU CTIOCOOAMH.

Hcnonbs30BaTh CBOKWCTBA MOCHEAOBATENBHOCTEW W MPOTPECCHM JJIsl PEUICHUS PEATbHBIX
3a7a4 IPUKIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHMKA

OnepupoBaTh NOHATUSIMA: MHOXECTBO, OTIEpallUM HAJl MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar 1Jisl ONMCAHUs PEATbHBIX MPOILIECCOB
U SBJICHUH, TIPU PEILICHUH 3a]1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSIMU: OTIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

11 KUIACC

Yucsa 1 BbIYUCICHUSA

OnepupoBaTh NOHATHUSAMHU: HATypaJbHOE, LEJI0€ YHUCJIO; MCIOJIb30BaTh IPU3HAKU
JNETUMOCTH LEJbIX YHCEI, PA3JIOKEHUE YWCIIa HAa MPOCTHIE MHOXKHUTEIW Uil PEIICHUS
3aaad4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUIMHU: JIOTapu(pM YKCIa, JECITUUHBIE U HATYpaJlbHbIE JJOTapU(PMBI.
YpaBHeHMs M HEPABEHCTBA

[IpumeHsATh cBOMCTBA CTENEHW JUIsi NPeoO0pa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
MOHATHUSIMU: TIOKA3aTENbHOE YPABHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
[I0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoinmonHATe 1mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKAIIMX JOrapu@Mbl; ONEpUpPOBATH
MOHATUSIMU: JIOTapU(PMUUYECKOE YpAaBHEHHE M HEPABEHCTBO; pEIIaThb OCHOBHBIE THIIbI
Jorapu(pMUYECKNX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATHUAMM: CUCTEMA JMHENHBIX YPABHEHUI U €€ pElEHUE; UCIIOIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH JUIS PEILIEHUS TPAKTUYECKUX 3a/1a4.

Haxonute peuienus nNpoCcTeUImMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MonenupoBaTh pealbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTAaBISATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA W CHCTEMBI II0 YCIOBHIO 3aayd, MCCIEAOBATh IOCTPOCHHBIE
MOJIETH C UCIIOJIb30BAaHUEM amapara ajreopsl.

DYyHKIUU U TPaPUKH

OnepupoBarh MOHATUAMM: MepuoAnydeckass (YHKLIHS, MNPOMEXKYTKH MOHOTOHHOCTHU
GyHKIHMHA, TOYKHA SKCTpeMyMa (PYHKITMU, HauOoJIbIllee ¥ HaMMEHbIIIee 3HaYeHUsT QyHKIIUN
Ha MPOMEXYTKE; UCIIOIB30BaTh UX U1 UCCIEIOBAHUS (PYHKIIMH, 3aJaHHOU IpadUKOM.
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OnepupoBarh  MOHATHUSMH:  TpapUKA  TOKA3aTeIbHOW,  JIOTapu(PMHUUECKOH U
TPUTOHOMETPHUECKUX (PYHKIIMK; wn300pakaTh WX HA KOOPAWHATHOW TUIOCKOCTH U
WCITOJIB30BATh JJIS PEIICHUS YPABHCHHU U HEPABEHCTB.

N300pakaTth Ha KOOPAWHATHOM TUIOCKOCTH TpauKH JUHEHHBIX YpaBHEHUH U
MCIIOJIB30BaTh UX JUISl PEIICHUS CHCTEMBI JINTHCHHBIX YPaBHECHUH.

Hcnonp3oBath rpaduku (QyHKIUN ISl UCCIIENOBAHUS TPOIECCOB W 3aBUCUMOCTEH U3
JIPYTUX YI€OHBIX TUCITUATIINH.

Hauyajia MaTeMaTH4€CKOI0 aHAJIN3a

OnepupoBaTh  MOHATHUAMH:  HENpepbIBHAS  (YHKIUSA;, MPOU3BOAHAS  (PYHKIIHH;
MCII0JI30BaTh TEOMETPUYCCKUI U (DU3HUCCKHUI CMBICIT TIPOU3BOIHOM IS PEIICHUS 3a/1a4.
HaxonuTe TpoW3BOAHBIE 3JEMEHTAPHBIX (DYHKIUH, BBIYUCIIATH MPOW3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonb3oBaTh MPOM3BBOAHYIO [IJIsE  HCCieAoBaHUA (GYHKIIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATh PE3YIbTAaThl UCCICAOBAHUS K TOCTPOCHHIO I'PaUKOB.
Hcrmonp30BaTh MPOU3BOIHYIO ISl HAXOXKICHUS HAMIIYYIIICTO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMATBLHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHSAMH: TIEPBOOOpa3HAs W WHTETPaAjl; MOHWUMATh TCOMETPHUYCCKUN U
(bU3UYECKUI CMBIC]T HHTETpaJia.

Haxoaute mepBooOpa3Hbie AJeMEHTApHBIX (DYHKIIUM; BBIYUCISATH MHTETpaa mo ¢Gopmyrie
Hrerorona—JIerOHumIa.

Pemate mpukiagHbeie 3aaqi, B TOM YUCJIE COIMATBHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeACTBAMH MaTEMAaTHUYECKOTO aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)

Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIE
padoTshI padoThI
pecypcesl

MHOXecTBa pallMOHAIILHBIX U
1 NEeNCTBUTENBbHBIX uyncell. PalimoHanbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA

Oyukiuu u rpaduku. CTeneHs ¢ HelbM
[oKa3arejieM

ApudpmeTnueckuii KopeHb N—OW CTEIEHHU. 13 1
WppanuonanbHble ypaBHEHUS U HEPABEHCTBA

Dopmyisl
4 TpUrOHOMETpUU. TpUroHOMeTpruyeCKHe 22 1
ypaBHEHUS

5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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~N N N

11 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Crenensb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
[TokazarenbHas pynkuus. [lokazarenabHbie
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEHHsS U
HEpaBEHCTBA

Tpuronomerpuyeckue GyHKIHHA U UX
rpaduku. TpuroHomeTpruiecKkue
HEpaBEHCTBA

[IpousBoaHas. [IpumeneHnne mpou3BOgHON
WHTerpan u ero npuMeHeHus

Cucrembl ypaBHEHU

HatypanbHble u nensle uncia

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE

(undgposbie)

oOpa3oBaTe/ibHbIE

pecypchbl

[okymeHT co3aaH B anekTpoHHon copme. Ne 54 ot 05.10.2025. NcnonHutens: Mvnsasosa I.O.
Ctpanuua 17 ns 34. Ctpanuua cosgaxa: 05.10.2025 10:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 MHoKecTBO, onepauy HaJl MHOKECTBaMHU. 1

Huarpammsl Ditiepa—Benna

Pannonanenele yncina. OOBIKHOBEHHbBIE U

2 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
ApudmeTrnueckue onepanuu c

3 pPaLMOHATIbHBIMU YHCIIAMU, 1
peoOpa30BaHuUs YUCIIOBBIX BBIPAKEHUN
[Tpumenenue apobeli U MPOLEHTOB 1Jis

4 pelIeHns NPUKIAIHbIX 3ajad U3 pa3IMuHbIX 1
oTpaciell 3HaHUH U peabHOU KU3HU

[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
5 peIIeHNs IPUKIAIHBIX 3a4a4 U3 Pa3IMYHbBIX 1
OTpaciel 3HaHUM U peanbHOU KU3HU

JlericTBUTeNbHBIE YUCIIa. PallioHaIbHbBIE U

6 HppanuoOHAJILHBIC YNCIIa !
7 ApudmeTnueckue ornepauu c |
HeﬁCTBHTeHBHBIMH quciiaMun
[TpubnnxkEHHBIE BEIYUCIEHUS, TPABUIIA
8 OKPYIJIEHMS, IPUKHAIKA U OLIEHKA 1
pe3yJibTaTa BEIYMCIECHUN
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10
11
12

13

14

15

16

17

18

19

20

21

ToxkmecTBa M TOXKJICCTBEHHEBIE
npeoOpa3oBaHus

YpaBHEHHE, KOPEHb YPaBHEHUS
HepaBeHcTBO, penicHre HEpaBeHCTBA
Meron uHTEpBAJIOB

Pemenue nensix U ApoOHO-paIMOHATBHBIX
YpaBHEHU U HEPABEHCTB

KontponpHast padora o Teme "MHoOXKecTBa
palroOHaJIbHBIX U ﬂeﬁCTBHTGHLHBIX YUCCII.
PannonanbHbie ypaBHEHUS! 1 HEPAaBEHCTB"

Pabora Hag ommbkamu. OyHKIHUS, CITOCOOBI
3ananus GyHKIUU. B3anMHO 0OpaTHbIe
byHKUIUM

['paduk pynkuuu. O61acTh OnpeeaeHus u
MHO’K€CTBO 3HaueHuil pyHkuuu. Hynu
¢ynkuuu. [IpoMexXyTKH 3HAKOMTOCTOSTHCTBA

YérHble 1 HeUETHBIE PYHKIIUU

CreneHs ¢ 1eJIBIM ITOKa3aTeIeM.
CranpmaptHas popma 3anucu
JNIEUCTBUTEIILHOTO YHCIIa

Hcnonb3oBanue noaxossmeii popmbl
3aIUCH ACVCTBUTENBHBIX YHCEIT IS
pELIeHUs] TPAKTUYECKHX 33]1a4 U
MIPEICTABIICHUS JTAHHBIX

CrenenHast GyHKIUS C HATYpaTbHBIM U
LIEJIBIM MOKa3zaTeneM. E€ cBoMCTBa u
rpadguk

Apudmernueckuil KOpeHb HaTypaTbHON
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

CTCIICHU

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENeHU

CBoiicTBa apu(PMETHIECKOTO KOPHS
HATypaJIbHOM CTENeHn

CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJIbHOMU CTEIIEHU

CaoiicTBa apu(PMETUYECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

HeticTBus ¢ apu(METHISCKUMU KOPHSIMHU
N—OU CTEIEHU

JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—O0il CTENEHN

HetictBus ¢ apu(METHISCKUMU KOPHSIMHU
N—O0il CTENEHN

JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—O# CTENeHNn

JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OW CTEIIEHU

Pemenue nppanmoHabHBIX YpaBHEHUH U
HEPaBEHCTB

Pemenue nppanmoHalbHBIX YpaBHEHUH U
HEPABEHCTB

Pemenne nppanvoHaabHbIX YPABHEHUN U
HEPaBEHCTB

Penienne uppanmoHanbHbIX ypaBHEHUH U
HEPABEHCTB

Pemenne nppanvoHaabHbIX YPABHEHUN U
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36
37

38

39

40

41

42

43

44

45
46
47
48

49

HEPABEHCTB
CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
CgoiicTBa u rpaduk KOpHS N-0if cTENeHN
KonTtponbHas pabora o Teme
"ApupMeTHuecKuil KOpeHb N—O CTETIeHH.
WppannonaibHble ypaBHEHUS U
HepaBeHcTBa"

Pa6ota Hax ommbkamu. CuHyc, KOCUHYC U
TAHT'€HC YKUCIIOBOTO apryMeHTa

CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO
apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIpEeEIIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
ornpezieieHue TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
[IpeoOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKECHUI

S i G
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50

51

52

53

54
55
56
57
58
59

60

61

62

63

[TpeoOpa3oBaHnEe TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

[TpeoOpa3oBaHnEe TPUTOHOMETPUUYECKUX
BBIPAKCHUM

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUM

[TpeoOpa3oBaHnEe TPUTOHOMETPUUYECKUX
BBIPAXKEHUM

Pemenne TpuroHOMETpU4ECKUX YpaBHEHUN
Penienyre TpHroHOMETPUUECKUX YPAaBHEHUM
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM
Penienyre TpHroHOMETPUUECKUX YPAaBHEHUM
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM
Penienyre TpUroHOMETPUYECKUX ypaBHEHU I
KonTponbhas pabota no teme "dopmyns
TPUTOHOMETPHUH. TpPUTOHOMETPUYECKHE
ypaBHeHHUA"

PabGora Hag ommoOkamu.
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

IocieoBaTeIbHOCTEeH. MOHOTOHHBIE
OCJICA0BATCIBHOCTU

Apudmernueckas 1 reoMeTpuiecKas
nporpeccuu. Mcnonp30BaHNE POTPECCHH
JUTSL PEIICHUsT PeaTbHBIX 33124
NPUKIIQJHOTO XapaKTepa

BeckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaIOIIEi TeOMETPUIECKOM MPOTPEecCHn

P et e ek e
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64
65

66

67

68

dopmyiia CIOKHBIX TPOLIEHTOB
dopmysa CI0KHBIX TPOLEHTOB

O0001enue, cucreMaTA3alus 3HaHUH 3a
KypcC aireOpbl ¥ HaYall MaTeMaTHYECKOTO
agann3a 10 kimacca

Wrorosas KoHTpoJbHAS paboTa

O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a
KypcC ainreOpbl U Hadyal MaTeMaTHYEeCKOTO
ananusa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

[okymeHT co3aaH B anekTpoHHon copme. Ne 54 ot 05.10.2025. NcnonHutens: Mvnsasosa I.O.

Crtpanuua 23 n3 34. CtpaHuua cosgaxa: 05.10.2025 10:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue f/I[Sy‘IEHI/Iﬂ :)Iﬁ[()l)al;osaTenLHme
padoThI padoTshI pecypen
CreneHsb ¢ pallMOHAIBLHBIM ITOKA3aTEIEM 1
2 CBolicTBa CTENEHU 1
3 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX 1
paloHaIbHbIE CTEIICHU
4 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
paloHaIbHbIE CTEIICHU
5 [TpeoOpa3zoBaHue BbIpaXEeHU, COEpIKALIUX |
palMOHATIbHBIE CTEIIEHU
6 IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA 1
7 Iloxa3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
9 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
10 Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
1 [Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U 1
rpaduk
KonTponbhas pabota no teme "CreneHs ¢
12 paloHaIbHBIM ITOKa3aTEJIEM. | |
[ToxazarenbHast pynkuus. [lokazarenabHbie
YPaBHEHHU U HEpPAaBEHCTBA"
13 Jlorapudm uucna 1
14 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

[Ipeobpa3oBanue BbIpaXkeHU, coaepKaluX
norapuhMbl

[Ipeobpa3oBanue BbIpaXkeHU, coaepKaIIuX
J0rapupMbl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
norapudmbl

[Ipeobpa3oBanue BbIpaXkeHUH, coaepKaIIuX
norapuhMbl

Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapugmuueckue ypaBHEHUs U
HEpPaBEHCTBA

Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu
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41
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[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPaBEHCTB
[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB
[Ipumepbl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUrOHOMETPUYECKHUE

GYHKIIMHY U UX
rpaduxu. Tpuronomerpuieckue
HepaBeHCTBA"

HenpepsiBable QyHKIIUN

Merton HUHTCPBAJIOB JIA pCIICHUS
HCPaBCHCTB

MGTOI[ HHTCPBAJIOB IJIA pCHICHUSA
HCPaBCHCTB

[IpousBonHas pyHKIUU
[TpousBoHas GpyHKIMH

['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
IIPOU3BOJHOMN

I'eomerpuueckuii u puzndeckuii CMbICI
IIPOU3BOJHOM

[Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

[Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN
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47

48

49

50
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52

53

54

[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,
YacTHOTO (DyHKIMH

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
Y4acTHOTO (DyHKIIMH

[TpousBogHast CyMMBI, TPOU3BEACHNUS,
4acTHOTrO (yHKIUH

[IpuMeHeHne Npou3BOIHOM K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne NpONU3BOJHON K
WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxoxnenne HanbobIIero 1 HANMEHBILETO
3Ha4YeHUs (PYHKIIMU Ha OTpe3Ke
Haxoxnenne HanOobIIero 1 HANMEHBILIETO
3HaueHus QYHKIUU HAa OTPE3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke
Haxoxnenrne HaubobI1ero 1 HauMEHbIIEro
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke
Haxoxnenrne HaubobI1ero 1 HaMMEHbIIETro
3HaYeHUs PYHKIIMH Ha OTPE3Ke
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63

64

65

66

67
68
69

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HaYeHUs (PYHKIIMH HA OTPE3Ke

IIpuMeHeHne NpoOu3BOHON s
HAXOXKJCHUS HAMTYYILero perieHus B
IPUKIIAIHBIX 3a7a4ax, Ui ONpeesICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

Konrponbnas padora mo reme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
[TepBooOpaznas. Tabmuma nepBooOpa3HBIX

WuTerpain, reomeTpudeckuii U GuU3nIecKuit
CMBICJT MHTETpaja

WuTerpain, reomeTpudecKuii 1 Gu3ndecKuit
CMBICJI MHTErpaja

WuTerpain, reomeTpudeckuil 1 Gpu3ndecKuit
CMBICJI HHTETpaJIa

Brrancnenue unrerpania no gpopmyne
Herorona—JleliOuuia

Brruucnenue unTerpana no gopmyie
Hrrorona—JleiiOnuma

Brruucnenue unTerpana no gopmyie
Herorona—JleiiOuua

Brruncnenue uaTerpana no hopmyie
Herorona—JleitOHuIa

CucreMbl TUHEHHBIX YpaBHEHUH
CucreMbl TUHENHBIX YpaBHEHUN

Pemrenne IMMPUKIAAHBIX 3aaa4 C MIOMOIIBIO
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71

72

73

74

75

76

77

78

CUCTEMBI JINHEVHBIX YPaBHEHUU

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
yYpaBHEHU U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJIbIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHCHI/Iﬁ H HCPABCHCTB

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ H HCPABCHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB
Ucnonb3oBanue rpadukoB GyHKUUN A5
peleHus: ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpadukoB GyHKUUN 715
pELICHUs YPaBHEHUM U CUCTEM
IIpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKH U peaJIbHOM KU3HU

KonTponbhas pabota no teme "MUuterpan u

[okymeHT co3aaH B anekTpoHHon copme. Ne 54 ot 05.10.2025. NcnonHutens: Mvnsasosa I.O.

Crtpanuua 29 n3 34. CtpaHuua cosgara: 05.10.2025 10:51

il INIEKTPOHHBIH
=¥ TATAPCTAH



79

80
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82
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85

86

87

88

89

90

91

92

93

ero npuMmeHeHus. Cucremsl ypaBHEHHUI"

HatypanbHble U 11e51ble yKciia B 3a/1a4ax 13
peanbHOU KU3HU

HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

HarypanbHbie 1 1enble yncia B 3aa4ax 13
peanbHON KU3HU

HpI/IBHaKI/I JCINMOCTH OCJIBIX YHCCI
HpI/I3HaKI/I JACIIMMOCTHU LECJIBIX YUCCIT
HpI/IBHaKI/I JCINMOCTH LCJIBIX YHCCII

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HAHUU. Y paBHEHHUS

IToBTOpenue, 06001IICHNE, CHCTEMAaTH3AIHS
3HAaHUU. YpaBHEHUS

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS
3HaHUHN. YpaBHEHUA

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUA

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
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95

96

97

98

99
100

101

102

3HaHui. HepaBeHcTsa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuW. CucTeMbl ypaBHECHUH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. CrucTeMbl ypaBHEHUN
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
3HaHuil. OyHKUMH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHul. OyHKIKH

Wrorosas koHTpoJsibHasA paboTa

HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a
Kypc alnreOpbl ¥ Ha4all MaTeMaTHIECKOTO
aganm3a 10-11 ximaccoB

O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a
KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo
ananuza 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 1 Hadanma MareMatudeckoro ananusa. 10 kmacc: yueo. s
oO1reoOpa3oBar. yupexaeHuil: 6a3oBsiii u mpodui. yposuu / [C.M. Hukonbsckuii,

M.K.Iloranos, H.H.Pemeruukos, A.B.llleBkuH].- 8-¢ uzn. - M.:Ilpocsemienue

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Anrebpa 1 Hadaja MaTeMaTHdeckoro aHaiusa. Jlugaktudaeckre Mmarepuaisl. 10
KJacc: yue0. i 0011eoopa3oBat. yUpekaeHu: 6a30BbIil U yriiyoJl. ypoBHU /

M.K.Iloranos, A.B.llleBkuH.- 10-¢ u3a. - M.:IIpocBenieHue

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

prosv.ru
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