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IosicHUTEILHAA 3aIIUCKA

PaGouast mporpamMma ydeOHOTO Kypca «Aurebpa W Hadalla MaTEMaTHYECKOTO
aHanu3a» 6a3o0Boro ypoHs st oOydaroniuxcest 10—11-x kmaccos MAOY COIII
Ne35 um. A.JI. Be3kpoBHOTO pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obOpa3zoBaHHH B
Poccniickon @enepanum»;

o mpukaza MwunoOpHayku oT 17.05.2012 Ne 413 «OO06 yTBepkaeHUU
(denepaibHOrO0  TOCYJIapCTBEHHOIO0  00pa30BaTEIbHOTO  CTaHJapTa
cpeaHero oOiero oOpa3oBaHus» (C HM3MEHEHUSIMH, BHECEHHBIMU
npukazoM MunmnpocsenieHus ot 12.08.2022 Ne 732);

o mpukaza MunnpocsenieHus: ot 18.05.2023 Ne 371 «O06 yTBepkaeHuu
denepanbHOM  00pa30BaTENbHONM HPOrpaMMbl  CPEJHET0  OOLIETo
o0Opa3oBaHUs;

o mpukaza MunnpocsenieHus: ot 22.03.2021 Ne 115 «O6 yTBepkaeHuu
[Topsinka opraHM3alMM W OCYILECTBICHUS  00Opa3oBaTElIbHON
JEeSATEIbHOCTH N0 OCHOBHBIM OOIIEO0pPA30BATENbHBIM MpPOTpaMMaM —
oOpa3oBaTeIbHBIM MpOrpaMMaM HAuyaJlbHOTO OOIIEro, OCHOBHOTO
o0111ero U cpeiHero o011ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHUTapHO-3MUJIEMHUOIOTHYECKUE TpeOOBaHUSA K
OpraHM3alMsIM BOCIIUTAHUS W OOY4YEHUS, OTIAbIXa M O3JI0POBJICHHS
JIeTeldl W MOJIOJIEKN», YTBEPKICHHBIX IOCTAHOBICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHuvyeckue HOPMATHUBBI U TPEeOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (WiH) OE3BPEeTHOCTH I YeJOBEKa
bakTOpoB cpenbl OOMTaHUS», YTBEPKIAEHHBIX IMOCTAHOBICHUEM
TJIABHOTO caHuTapHOro Bpaua ot 28.01.2021 Ne 2;

e KOHIICTIIMU PA3BUTHUS MATEMAaTHUYECKOTOo OOpa30BaHUs, YTBEPKICHHOU
pacniopstkenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

o y4eOHOro IUIaHA CpeaHero oOIero oO0pa3oBaHUs, YTBEPKIACHHOTO
npukazoM MAOY COL Ne35 nm. A.Jl. beskpoBHoro ot 31.08.2023 Ne
175 «OO0 yTBepKIEHUH OCHOBHOW 0Opa3zoBaTEIbHOM MPOrpaMMBbI
CpeaHero 00111ero 0opa3oBaHuUs;

o (denepanbHOl pabouell mporpaMMbl y4eOHOTO Kypca «Anredpa u
Hayajla MaTeMaTHYeCKOro aHajlin3a», KOTOPBIM BXOJUT B COCTaB
yueOHoro npeamera «MareMaTukay.

PaGouast  mporpamma  OpuEHTHpPOBaHa  Ha  IIEJIEBBIE  MPUOPHUTETHI,
chopmynupoBaHHbie B (emepanbHO pabodeil mporpamMme BOCIHUTAHHUS U B
paboueit mporpamme Bocriutanuss MAOY COII Ne35 um. A.Jl. beskpoBHoroO.
Pabouas mporpamma yudeOHOro Kypca «Anredpa M Hayaiga MaTEMaTHYECKOTO



aHanm3a» 0a30BOTO ypoBHs miia oOydarommxcs 10-11-x kmaccoB paspaboTrana
Ha ocHoBe DenepansbHOrO0 TOCYIAPCTBEHHOTO OOpa30BAaTENBbHOTO CTaHAapTa
cpeaHero oOmiero o0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHM, MPEABABIIEMBIX K MAaTEMAaTHIECKOMY OOpa30BaHUIO, U TPATUIIAN
poccuiickoro o0pa3oBanus. Peanm3arus mporpaMmbpl 0OeCTICUnBaeT OBIAJICHHE
KITIOYCBBIMA KOMITETCHITMSIMH, COCTABJISIOIIUMUA OCHOBY JIJISI CaMOPa3BUTHUS U
HETNPEPBIBHOTO 00pa30BaHMsI, 1IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U
MMO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIIHXCS.

Kypc anre6psl u Hayan MaTeMaTHUYECKOTO aHallM3a 3aKjaJlbIBAC€T OCHOBY IS
YCHEIIHOTO OBJAJICHUS 3aKOHAMHM (DU3UKU, XUMHUHU, OWOJIOTHH, TOHHUMaHHS
OCHOBHBIX TEHJICHUMHA HKOHOMHKMA M OOIIECTBEHHOW MKU3HHU, TO3BOJISIET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEAHEBHON XU3HU. B TO K€ BpeMs OBJIaJICHUE
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMH MaTeMAaTUYECKUMHU KOHCTPYKUUSMHU
pa3BUBAacT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKACHUS, UCIIOIb30BaTh 0000IEHNE U KOHKPETU3ALINI0, a0CTparupoBaHue
U aHajoruio, (GopMHpyeT KpeaTHUBHOE U KPUTHUYECKOE MbIlIUIeHHe. B xone
U3ydeHus anreOppl M Hadajdl MaTeMaTHYEeCKOro aHajlu3a B CTaplled LIKoJie
ydamuecs IOJy4aroT HOBBIM  ONBIT  pELICHUs NPUKIAJHBIX  33j]ad,
CaMOCTOSITEJIBHOTO  NOCTPOEHUS  MAaTEMaTUYECKUX  MOJEIEH  peajbHbIX
CUTYallMil U UHTEPIPETAIMH MTOJTYYEHHBIX PEUICHUH, 3HAKOMSTCS C TPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE, HAYKE M B HMCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

Kypc oGmamaer 3HAaYMTENbHBIM BOCHHUTATEIBHBIM TMOTEHIIUAIOM, KOTOPBII
peanu3yeTcs Kak 4epe3 yueOHbI MaTepual, CiocoOCTBYIOMUN (POpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4epe3 crnenuduky ydeOHOH NesaTeTbHOCTH,
TpeOyromeld  CaMOCTOSITEIBHOCTH,  aKKypaTHOCTH,  MPOJIOJDKUTEIHHOMN
KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTYYSHHBIN PE3ysbTarT.

B ocHOoBe MeTonuku 00ydeHHs anredpe u HadajgaM MAaTeMaTU4YeCKOro aHajau3a
JIKUT NEATEIbHOCTHBIM MPUHIUIT OOyUESHHUS.

Crpykrypa Kypca «Anredpa W Hauajga MaTEeMaTHUYECKOrO aHalU3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKAE JTUHUU: «HUucna U BBIYMCICHUNY,
«Dynkuuun v rpapukm», «YpaBHeHHsT U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro a"aiausa», «MHoxecTBa M J0oruka». Bce oOCHOBHBIC
COAEPKATEIbHO-METOANYECKUE JIMHUU U3Y4YalOTCs Ha NPOTSHKEHUU IBYX JIET
oOy4eHHs B CTaplliel 1IKOoJie, ECTECTBEHHO JOIOIHIS APYT IPYyra U MOCTENEHHO
HACBIIAsACh HOBBIMM TeMaMU M paszaenaMu. JIaHHBIM Kype sBIsAETCA
UHTETPaTUBHBIM, IOCKOJBKY OOBEAUHSIET B ceOe COAepXKaHUE HECKOJIbKHX
MaTEeMaTHYECKUX AUCLUMIUIMH: anrebpa, TPUTOHOMETPHUS, MaTeMaTUYECKUN



aHalu3, TEOpUs. MHOXKECTB U Ip. [1o Mepe Toro kak ydamuecs OBIaAEBalOT BCE
0ojee IIUPOKMM MAaTEMaTHYECKHUM ammapaToM, y HHUX TOCIEJI0BaTEIbHO
(dopMupyeTCs U COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTUYECKYIO MOJIETh
pealbHOM CUTyalluu, MPUMEHSTh 3HaHUs, MOJIyYeHHbIE B Kypce «Auredbpa u
HayaJla MaTeMaTH4YeCKOro aHalu3a», M1 PEUIeHUus  CaMOCTOSATEIBHO
c(OpMyJIMPOBAHHON MAaTEeMaTUYECKOW 3ajaud, a 3aTeM WHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTarT.

CopepxarenpHo-MeTOIMYeCKass JTUHUS «Yucna W BBIUKCICHUS) 3aBEpILIACT
(¢opMupOBaHHE HABHIKOB HCIOJIB30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE
ObUIO HAuaTO B OCHOBHOW IKosie. B crapmieil mikojie ocoboe BHUMaHUE
yaensietcsi  (OPMHUPOBAHUIO  TPOYHBIX  BBIYUCIUTEIBHBIX  HAaBBIKOB,
BKJIIOYAIONIMX B ce0d  MCHOJb30BaHUE  pas3auyHbIX  (popM  3amucu
JIEHCTBUTENBHOTO YNCIIA, YMEHHE PAlMOHAIBLHO BBIMOJIHATH JCHCTBUS C HUMH,
JeNaTh NPUKUIKY, OLEHUBATh pe3ysbraT. OOyvaromuecs: MoIy4aroT HaBbIKU
OpUOIMKEHHBIX ~ BBIYMCICHUH, BBINOJIHEHMsS  ACMCTBMM C  YHClIaMu,
3allUCaHHBIMM B CTaHAApTHOM (opMe, HCIOJIb30BAHUSA MAaTEMaTUYECKUX
KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKCHHIA.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaTU3yeTcss Ha MPOTSHKEHUH BCETO
oOyueHHus1 B cCTapIiiel MIKOJIe, TOCKOJIbKY B KaXKIOM pasfeie MpOorpamMMbl
MPEeIyCMOTPEHO  peIIeHWe  COOTBETCTByOmMX  3amad.  OOydarommuecs
OBJIAJICBAIOT PA3NMUYHBIMA METOJAMH PEIIEHUS IIeNbIX, pPaldOHAIBHBIX,
UppalMOHaIbHBIX, IOKA3aTENbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB U UX cUcTeM. [loyueHHbIe yMEHUS UCTIONb3YIOTCS IPU
UCCIIEJIOBAaHUM (PYHKLIMHA C MOMOIIBIO MPOU3BOJHOM, PEIICHHWU MPHUKIATHBIX
3aJa4 M 3ajJa4 Ha HaxOoXXIeHHEe HauOOJIbIIMX M HAUMEHBUIMX 3HAYECHUH
¢yukuuu. [laHHas cojepkaTenbHas JIMHMS BKJIOYaeT B ce0s  Takke
dbopMHUpOBaHWE YMEHHMI BBITIOJHATH pacueThl 1Mo ¢GopMysiaM, mpeodpa3oBaHus
HEJBIX, PAIIMOHATBHBIX, HPPAIIMOHATLHBIX M TPUTOHOMETPHUYECKHUX BBIPAKCHHM,
a TakKe BBIPAKEHUH, COACpXKAIMUX CTEMeHW U Jorapudmbl. braromaps
M3yYCHHUIO0 anreOpanyeckoro Marepuajia MPOUCXOAWT JAajbHEHINee pa3BUTHE
QITOPUTMUYECKOTO W a0CTPAKTHOTO MBIIUICHUS Yy4almxcs, (GopMHUpYIOTCS
HaBBIKM JIEAYKTUBHBIX PAaCCYXICHUH, pabOThl C CHMBOJBHBIMU (HOpMaMH,
NPECTABICHUS 3aKOHOMEPHOCTEH H 3aBUCUMOCTEH B BHUIEC pPaBEHCTB U
HepaBeHCTB. Anrebpa npeayiaraeT 3PpQGEeKTUBHbIE UHCTPYMEHTBI ISl PELICHUS
MPAKTUUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJIHO AEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

ConepxarenpHo-MeToauyeckas JHHUS «DyHKIIMU U TpaduKu»  TECHO
NEPEIIETAeTCd C APYTMMHU JMHUSAMHU Kypca, MOCKOJBKY B KaKOM-TO CMBICTIE
3a1a€T TMOCIEN0BATEIbHOCTh H3y4eHHs wmaTepuana. l3ydeHue CTEeneHHOH,
MOKAa3aTeNIbHOM, JOrapupMUYECKOH M TPUTOHOMETPUUYECKUX (DYHKIMH, uX



CBOMCTB U rpa)uKoB, UCTIOTb30BaHUE (DYHKIMHN JJIsl peIICHUs 3a/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB M PEaTbHOMN KU3HU TECHO CBA3aHO KaK C MAaTeMaTHYECKUM
aHaJIM30M, TaK M C pPEIICHWEM ypaBHEHHM M HepaBeHCTB. lIpu 3Tom Gombinoe
BHUMaHue yzensercs (OPMHUPOBAHHUIO YMEHHS BbIpakaTh (QopMylaMu
3aBUCHUMOCTH MEXIY PAa3JIUYHbIMU BEJIMYMHAMH, HUCCIEHOBATh IOTYyYECHHBIC
GbyHKIMU, CTpoUTh HMX rpaduku. Marepuan 3TOH coAepKaTeIbHOW JIMHUU
HalleJICH Ha pPAa3BUTHE YMEHUHM M HABBIKOB, ITO3BOJIAIONIMX BBIPAXKATh
3aBUCUMOCTH MEXIYy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoif u cioBecHoi. Ero wu3ydeHwe CcrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETHU3aIlIH,
UCII0JIb30BAHUIO aHAJIOTH.

ConepxarenpHass JuHHS «Havaia maTeMaTHYecKOro aHallv3ay MO3BOJISIET
CYLIECTBEHHO paCIIUPUTh KPYr KaK MaTeMaTUYeCKUX, TaK M MPUKIATHBIX
3aja4, JOCTYINHBIX OOydYalolUMCS, y KOTOPBIX HOSBIAETCS BO3MOXKHOCTh
UCCIIEZIOBaTh U CTPOUTH Ipaduku (DyHKUUN, ONpeneisITb WX HAuOOJIbLINE U
HauMEHbIIINE 3HAYEHUS, BBIUUCIATH IJIoMAan GUryp u o0bemMsl Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHUs MpoueccoB. JlaHHas copepKaTenbHas IMHUS OTKPHIBACT
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMS MAaTEMAaTHYECKHX MOJEIEH pealbHbIX
CUTyallul, HAXOXKJEHUS HAWIY4IIero pelleHUs B NMPUKIAIHBIX, B TOM YHCIIE
COLIMAIBHO-?)KOHOMHUYECKUX, 3a/ayax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro  aHajiu3a  CIHOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,
(OpMaTbHO-JIOTMYECKOT0 U KPEaTUBHOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh MPOSBICHUA 3aKOHOB MAaTeMAaTHKM B HayKe, TEXHUKE U
uckyccte. OOydaronyecs: y3HaloT O BBIIAIOMIMXCA Pe3yibTaTaX, MOJIYyYeHHBIX
B XOJIC Pa3BUTUS MATEMAaTHKN KaK HAyKH, U KX aBTOpax.

ConepxaTeapHO-MeTOAMYECKass JUHUS «MHOXEeCTBa M JIOTMKa» B OCHOBHOM
MOCBSIIEHA DJJIEMEHTaM TEOPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHBIC
MPEJCTaBICHUS] TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKH U
npeayiaraloT Haubosiee YHUBEPCAIbHBIN SI3BIK, OOBEIUHSIONIUA BCE pa3JIeibl
MaTeMaTUKH M €€ NPHIOKEHHM, OHM CBS3BIBAIOT pa3HbIe MaTeMaTHYECKHE
JTUCLUUIUIMHBI B euHoe 1esioe. [loaToMy BaXKHO 1aTh BO3MOKHOCTh IIKOJBHUKY
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MaTEMAaTHKU H
HCTOJI30BaTh €r0 ISl BHIPAKEHUS CBOUX MBICTICH.

B xypce «Anrebpa 1 Hauajga MaTEMaTUIECKOTO aHATN3a» MPUCYTCTBYIOT TaAKKE
OCHOBBI MaTEMaTUYECKOTO MOJICITUPOBAHNUS, KOTOPHIE TPU3BaHbI CPOPMUPOBATH
HaBBIKM TIOCTPOCHUS MOJEJIEH pealbHBIX CUTYallUil, HCCIECIOBAHUS ATUX
MoOJieJie C TIOMOUIBIO ammapara ajreOpbl U MaTeMaTHYeCKOro aHajau3a |
UHTEPIPETALNA TOJYYEHHBIX pPE3yJbTaToOB. Takue 3alaHusl BIUIETEHBI B
KKJIBIA U3 Pa3lelioB MPOTPaMMBbl, MTOCKOJbKY BECh MaTepual Kypca IIHPOKO
UCIIONb3YETCS Il PEIIEHUs NMPUKIAIHbIX 3amad. [Ipu pemieHun peanbHBIX



MPaKTUYECKUX 3aJad YydJalldecs pa3BUBAIOT HaOIIOAaTeNbHOCTh, YMEHHUE
HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparnupoBaThCs, HCIOJIB30BAaTh AaHAJIOTHUIO,
00001IaTh U KOHKPETU3UPOBATh MpodiemMy. [lesTenbHOCTh 0 (POPMUPOBAHUIO
HABBIKOB PEUICHMs MPHUKJIAJHBIX 3a7a4 OpraHU3yeTCs B MPOLECCe H3yYeHUs
BCEX TEM Kypca «AnreOpa 1 Hadaja MaTEMaTUYECKOTO aHAIN3a.

B yueOGHOoM muiaHe Ha W3ydeHHE Kypca aiareOpbl M Hadall MaTeMaTHYECKOTo
aHaiM3a Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Henmenro B 10-m kiacce u 3
yaca B Hezelo B 11-M kiacce, Bcero 3a JiBa roga o0ydenus — 170 gacos.

I[J'ISI peaim3alii IIporpaMmMbl HCIIOJB3YIOTCA y‘{e6HI/IKI/I, JOITYIICHHBIC K
HCIIOJIB30BAHHUIO IIPH pCaJIU3allu UMCIOINHUX I'OCYAAaPCTBCHHYIO aKKPCAUTAILIUIO
O6pa3OBaTeJII>HI>IX ImporpamMm Ha4YaJIbHOI'O O6H_[€FO, OCHOBHOT'O 06HIGFO,
CPCOHCTO O6HIGF (¢} O6pa3OBaHI/ISI OopraHnu3aluAaMu, OCYIICCTBILAOIINMHU

o0pa3oBaTeNbHYyI0 JIeATebHOCTD, TpuKkasoM Munnpocsemenus ot 21.09.2022
Ne 858:

« MaremaTuka. Anredpa 1 Hayajla MaTeMaTUYECKOro aHaiusa, 11 kiacc/
Mepzmsax A.I'., Homuposckuii J[.A., [Tononckuit B.b., Axup M.C.; nox
penakmuerr  Ilomonbckoro B.E., OOmectBoO ¢ orpaHu4eHHOM
oTBeTCTBEHHOCThIO  M3nmarenbckuii  neHtp «BEHTAHA-I'PA®y;
AknnonepHoe obmectBo «M3narenscTBo "[IpocBemienue»;

o MaremaTtuka. AnreOpa u Havyajla MaTeMaTHYeCKOro aHanmza, 10 kiacc/
Mepznsx A.I'., Homuposckuii J[.A., Tlononckuit B.b., Axup M.C.; non
penakuueir  [logonmsckoro B.E., OO6mectBo ¢ orpaHudeHHOM
oTBeTCTBEHHOCThIO  M3nmarenbckuii  nentp «BEHTAHA-I'PA®y;
AxknmonepHoe obuiectBo «M3aarensctBo "lIpocBemienue »;

DneKTpoHHbIE 00pa30BaTENIbHBIE PECYpPCHl, AOMYIICHHbIE K HCIOJIb30BAHUIO
npu peanu3auuu UMEIOIINX rOCy1apCTBEHHYIO AKKpeIUTaLUIO
0o0pa3oBaTeNbHbIX MPOrpaMM HAYaJIbHOIO OOIIEro, OCHOBHOTO OOIIEro,

cpeaHero ooiero oopasoanus npukazoM Munnpocernienus ot 02.08.2022 Ne
653:

o DNEKTPOHHBIN 00pa3oBaTeNbHbIN pecypc «JlomarHue 3a1anusl.
Cpennee o6miee obpazoanue. Anredopa», 1011 xmace, AO
«3narensctBo "IIpocBemieHue' »;

o Tpenaxep «O0nako 3Hanuit». Matematuka. 10 knace, OO0 «Pu3nKoH
JIab»;

o Tpenaxep «O0nako 3Hanuit». Matematuka. 11 knace, OO0 «DPu3znkoH
JIab»;

o DJEKTpOHHBIN 00pa3oBaTeNbHBIN pecypc: Poccuiickas 3aeKTpoHHas
mkona https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/

o DOIJEKTPOHHBIN 00pa3oBaTeIbHbIN pecypc: Poccuiickas 351eKTpoHHas
mkoua https://resh.edu.ru/subject/51/11/

Ilnanupyemble pe3yJibTaThl 0CBOEHUS] Y4eOHOI0 Kypca

OcBoenue y4yebHOro Kypca «Asredpa M Hauyajga MaTeMaTHYECKOrO aHaIM3a»
JOJIKHO 00€CIeunBaTh JOCTUKEHUE HA YPOBHE CPETHEr0 00IIero 00pa3oBaHus
CJIEYIOLUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB:

JInuHOCTHBIE pe3yJabTaThl

JIndHOCTHBIE  pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO MpeaMera
«MarteMaTuka» XapakTepu3yroTCs:

I'paxknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHa POCCHUUCKOrO0  OOIIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHHM,
IpoLeayp TpakIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBHH C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKTaHCKOW HICHTUYHOCTH, YBaXKCHHS K
MpPOLULJIOMY H  HACTOSIIEMY POCCUHMCKOW  MaTeéMaTuku, IEHHOCTHBIM
OTHOIIICHUEM K JOCTHXCHHUSM POCCUUCKUX MATEMAaTUKOB W POCCHUCKOMU
MAaTEMATUYECKON MIKOJbI, K HMCHOJb30BAHUIO ATHUX JOCTUAKEHHN B JAPYrUX
HayKax, TEXHOJIOTHSX, c(hepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoza; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHHUSA, ATHUYECKOTO  MOBEICHMS,  CBSI3aHHOTO  C
NPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN HAYKH U JeATEIbHOCTHIO YUYEHOTO;
OCO3HaHUEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyayIIETO.

ICTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOYAs O3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHUH, pacCyXICHUN;
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BOCIIPUUMYHUBOCTBIO K  MATCMATHUYCCKUM  ACIICKTAM  Pa3JIMYHbBIX BHJI0B
HCKYCCTBA.

dusnyeckoe BOCIUTAHHUE:

cOpPMUPOBAHHOCTBIO YMEHHUS TMPHUMEHSTh MaTeMaTUYECKUE 3HAHHUS B
MHTEpecax 3I0pOBOr0 W Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOTO
OTHOIIECHUS K CBOEMY 3J0POBBIO (30pOBOE MHUTaHHUE, COATaHCUPOBAHHBIN
PEXUM 3aHIATHH U OTIIbIXA, PETYIspHas pU3ndecKkasi akTUBHOCTD); (PU3MUeCKOro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TpPYJy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUs; UHTEPECOM K
pazimuuHbiM  chepaM  IPOQPECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOU U €€ MPUJIOKEHUSIMH, YMEHUEM COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oynymerd npodeccun M pean30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TIUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJOrMYeCKOoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIBTYpbl, TOHUMAHUEM BIIMSHUS
COLMAIBHO-DKOHOMUYECKUX  IIPOLUECCOB HA COCTOSIHUE IPUPOJHOM W
COIMAIBHOM CpEeJbl, OCO3HAHUEM TJI00ATBHOTO XapakTepa HKOIOTHYECKUX
npoOiieM; OpHUEHTAalMe Ha TPUMEHEHHWE MAaTeMAaTUYeCKUX 3HAHUW JUIs
perieHus 3a1ad B 00JIaCTU OKPY’KAIOIICH Cpeibl, MIIAHUPOBAHUS MOCTYIKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUAN I OKPY’KAIOLIEH CPEbI.

HCHHOCTI/I HAYYHOI'O IIO3HAHMUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKd U OOILIECTBEHHOW MpPaKTUKHA, MMOHHUMAHHUEM
MaTEMaTUYECKOM HAayKH Kak c(epbl 4elIOBEUECKOW NeATEeNbHOCTH, HTAloOB €€
Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHUSl LUMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKH U MaTeMaTUYeCKOW KYyJIbTypOW Kak CpPEJICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITH IPOEKTHYIO M MCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIVBUyaJIbHO U B TPYyIIIE.

MeTanpeamMeTHblie pe3yabTaThl



MeranpeaMeTHble  pe3yJbTaThl OCBOEHUS MPOrpaMMbl Yy4yeOHOro Kypca
«AnreOpa W Hayala MaTeMaTHYECKOTO  aHallM3a»  XapaKTepU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU M03HABaTeJbHbIMH JNENUCTBUSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHHKAaTUBHBIMUA  JI€HCTBHUSAMH,  YHHUBEPCAIbHBIMU
PEryISTUBHBIMU ACHCTBUSMHU.

1) YHuBepcaibHbIe NMO3HABaTeJIbHbIE JCUCTBYS 00ECTICUNBAIOT
dbopmupoBanre 0a30BBIX KOTHUTHUBHBIX IPOIIECCOB OOydJaArOMMXCS (OCBOCHHUE
METOJOB TO3HAHHWS  OKPYXKAIOMIETO MHpa; TMPUMEHEHHUE JIOTUYECKHUX,
MCCIICJIOBATEILCKUX OTEpalnid, YMEHUH paboTaTh ¢ HHGOpMAIUeH).

ba3oBrle Jornueckue IerCcTBU:

e BBIABIISTH 5 XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTHYECKUX O0OBEKTOB, MOHATUN, OTHOIIEHUN MEXKIY TOHATHSIMU;
dbopmynnpoBaTh ONIPENECITICHUS MOHSITHUH; YCTaHaBJIUBATh

CYILIECTBEHHBIN MPHU3HAK KJIacCU(UKALUKM, OCHOBAHUS ISl 0000IICHUs
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOIO aHAIN3A;

e BOCIPHHHMATh, (OPMYIUPOBATH M MPEOOpPa3OBBIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YaCTHbIE M OOLIUE;
YCIIOBHBIE;

e BBIABISITH MAaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTuBopeurss B (pakTax, JAaHHBIX, HAOMIOACHUSIX W YTBEPKIACHUSAX;
npemjlaraTb  KpUTEPUM U BBISIBJICHMS  3aKOHOMEPHOCTEM U
IIPOTHUBOPEUHNIL;

e JEJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, NEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

o IPOBOJUTH  CAMOCTOSITEIBHO  JOKA3aTelbCTBA  MAaTEMaTUYECKUX
yTBEpKJIE€HUM  (IpsiMble W OT  NPOTUBHOIO),  BBICTpAuUBaTh
apryMeHTauulo,  OPUBOJUTH  HPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJBI;

o BBIOMpaATh croco0 pemeHus yuyeOHOU 3aaauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB peIleHUs, BbIOMpaTh HauboJsiee MOAXOIAUIMN C y4eTOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCKue AEHCTBUS:

e WCIIOJIB30BaTh  BOMPOCHI KAaK  MCCIIEIOBATEIbCKHA  HWHCTPYMEHT
MO3HAHUS, (OPMYIHPOBATH BOIMPOCHI, (DUKCUPYIOIIHNE MPOTHBOpPEUNE,
npoOieMy, YyCTaHaBIMBAaTh MCKOMOE U JaHHOe, (OPMHPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO TTO3UIINI0, MHCHHE;

e TIPOBOIUTHL  CAMOCTOATEIHHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE MO YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTHUYECKOTO



0o0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBHCHMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, TPOIECCAMU;

e CaMOCTOSATEIBHO (OpMyIHpOBaTH OOOOIIEHWS] W  BHIBOABI  TIO
pe3ysbTaTaM TPOBEICHHOTO HAOJIONEHUS, UCCIEAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IECHHIA;

¢ IPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IPOIECCA, a TAKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nuandopmariueii:

¢ BBISBIATH JeUIUTH HHPOpPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA
Ha BOIIPOC U JJISI PELICHHUS 33/1a4K;

o BbIOMpaTh HMHPOPMALMIO M3 HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJM3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
uH(MOPMAIUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHUS,

o CTPYKTYpPUPOBAaTh HH(POPMAILIUIO, TPEJCTABIATH €€ B Pa3IMYHBIX
dhopmax, WILTIOCTPUPOBATH TPaPUUIECKH;

e OIICHMBATh  HAJAEKHOCTh  HMHGMOpPMALMM MO  CAMOCTOSITEIILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaiabHbIE KOMMYHHMKATUBHbIE JEUCTBUS 00ECIICUNBAIOT
c(hOpPMHUPOBAHHOCTH COLIMAIBHBIX HABBIKOB 00YUYaIOIINXCS.

OO01ienue:

e BOCHPUHMMAaTh M (POPMYJIHUpPOBATH CYKIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LEISIMH OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHMsI B YCTHBIX W NHUCBMEHHBIX TEKCTaX, JaBaTb
NOSICHEHHUS 10 XOJly peLIeHUs 3aJaud, KOMMEHTHUPOBATH MOITYYEHHbIN
pe3yibTart;

e B XO0Jl¢ OOCYXIEeHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOi
TEMBI, MPOOJIEMBI, PeIIaeMOM 3a7auu, BEICKA3bIBATh UCH, HALIEJICHHbIE
Ha TOUCK pEILEHHUS; COMOCTABIATh CBOM CYXICHUSI C CYXICHUSIMHU
IPYTUX YYaCTHUKOB Juajiora, oOHapy>KuUBaTh pa3iMyuMe U CXOJICTBO
NO3ULIMKA; B KOPPEKTHON (popme GopMylnupoBaTh pa3HOINIACHS, CBOU
BO3PAXKECHUS;

o NPEACTABIATH  pE3yJbTaThl  pEIICHUS  3aJaud, OSKCIEPUMEHTAa,
UCCJIEIOBAHMS, IIPOEKTA; CaMOCTOATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUICGHHUS C YYE€TOM 3ajJad [MpEe3eHTalUd U OCOOEHHOCTEU
ayJIMTOPHUHU.

CoTpyIHUYECTBO:



e TOHWMATh ®  WCIIOJNB30BAaTh  NPEHMYIIECTBA  KOMaHTHOW U
WHIUBUyaIbHONH paOOThI TP PEIICHUN YYCOHBIX 3a7ad; MPUHUMATh
IeJTh  COBMECTHOM  JCSATENBHOCTH, IUIAHUPOBATh  OpPTaHU3AIHIO
COBMECTHOW pabOThI, paclpeaensarh BUAbI paldOT, JOrOBapUBATHCH,
oOCyXJaTh TIpoIlecC MW pe3yibTaT paboThl; 00001mIaTh MHEHUS
HECKOJIBKHX JTFO/ICH;

e YYacTBOBAaTh B TPYNNOBBIX (opMax paboTel (0OCYXJEeHHS, OOMEH
MHEHUH, «MO3TOBBIE IITYPMBD» WM HWHBIE), BBINOJHATH CBOIO YacCTh
paboThl W KOOPAWHUPOBATH CBOM JEHCTBUS C JPYTHMH WICHAMH
KOMAaH/Ibl; OIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KpUTEpHsM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

3) YHuBepcalibHbIE peryJsiTHBHBIE JCHCTBUSA 00€CIeUnBaOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aJauyd, BHIOMpATh CHOCOO PEIICHHS C
Y4ETOM  HMEIOIIMXCS ~ pPEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEW,
apryMEHTUPOBaTh W KOPPEKTHPOBATh BApHAHTHI PELIEHUI C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIB:

e BJAJECTh HABbIKAMHM [O3HABATEIbHOM peQIeKCUU Kak OCO3HAHUs
COBEpILIAEMbIX  JEHCTBUM W  MBICIHUTEIBHBIX  MPOILIECCOB, HUX
pe3yNIbTaTOB; BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpolLiecca U Pe3ysIbTaTa PELICHUs] MaTEMAaTHUECKOM 3a1auH;

e IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PELICHHUH
3a/layd, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX
OOCTOATENbCTB,  JAHHBIX, HAMJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYIHOCTEW;

o OILICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBUSAM, OOBICHATH
OPUYMHBl  JOCTHXKEHHMSI ~ WM  HEJOCTIKEHUS  pe3yJbTaToB
NEeSATEeIbHOCTH, HAaXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIBITY.

IIpexmeTHbIE pe3yibTATHI

OcBoenune y4eOHOro Kypca «Anredpa 1 Hadaia MaTEMaTHIECKOTO aHAIM3a» Ha
YPOBHE CpeAHEro oOmiero oOpa3oBaHHs JODKHO OOECIeUMBATh TOCTHIKEHHE
CJIEYIONUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:



10-1 xkiace
Yucja v BbIYACICHUAS

OnepupoBarh NOHATUSAMHU: palMOHAIBHOE M JCHCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHASI U JAECATUYHAS IPOOb, IPOLIEHTHI.

BeinonnasaTe apI/I(i)MeTI/ILIeCKHe o1cpanunuun C PpalrOHAJIbHBIMHA )41
HGIZCTBHTGJIBHBIMH quCJIaMHU.

BBINONHATE NPUOIMKEHHBIE BBIYUCIIEHUS, WCIOJb3Yysl IMpaBuja OKPYIJIEHUS,
JeaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BbIYHUCICHUM.

OHGpI/IpOBaTB IMOHATHUAMMU: CTCIICHDL C OCJIBIM ITIOKA3aTCJICM,; CTaHdapTHaA q)opMa
3aIIMCH IIGI?ICTBPITGJ'IBHOFO quciia, KOpCHb HaTypaJILHOP'I CTCIICHH, HUCIIOJIb30BAaTh
IMOAXOIAIIYIO (1)0pMy 3allMCH IIGﬁCTBHTCHBHBIX UucCllI i1 PCHICHUA
MMPAaKTUYCCKUX 3aJia4 U IIPCACTABIICHUS JaHHbIX.

OnepupoBarh NOHATHUSAMHU: CHUHYC, KOCUHYC M TaHI€HC MPOM3BOJBHOTO YIJIA;
HCIIOJIb30BaTh 3aIKCh IIPOU3BOJIBHOTO yTia qyepes oOpaTHbIe
TPUTOHOMETPUYECKUE QYHKIUH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh TMOHATHSMU: TOXIECTBO, YypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palroHAaNIbHOE, upparmoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE.

BoinonusaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUNH M pellaTh
TPUTOHOMETPHUYECKNE YPABHEHMUS.

BoinonHaTh mpeoOpa3oBaHusl UENbIX, PAUUOHAIBHBIX U HUPPALMOHATIBHBIX
BBIDQXKEHU W pelaTh OCHOBHBIE THUNBI ILENbIX, pPAlUOHAIBHBIX H
MppaluMOHaIbHbIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA JUIA PEIICHUS MAaTEMATHYECKUX 3a1a4 U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAyKH U peabHOU KU3HH.

MopaenupoBaTh peajdbHble CUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA MO YCIOBHUIO 33Ja4M, HCCIEAOBATH
MMOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHMUEM alllapaTa ajreopshl.

DyHKUUM U Tpapuku



OmnepupoBaTh MOHATHAMH: (PYHKIHA, CHOCOOBI 3ahaHus (YHKUWH, 00JIACTh
OTIpe/ieNieHUs] 1 MHOXECTBO 3HaueHUM (yHKIUHU, rpaduK (QyHKIUH, B3aUMHO
obpaTHbIe (DYHKITHH.

OnepupoBarh MOHITUSAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIU (DYHKIIUH,
MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth ¥ uMTaTh rpaduKd JUHEHMHOW (YHKIMM, KBaJIpaTUYHOW (DYHKIIUH,
CTENEHHON (PYHKIMU C LEIBIM [TOKA3aTEIEM.

Ucnonb3oBate rpadukd (QyHKUMM A1 KMCCIENOBaHUS MPOIECCOB U
3aBUCUMOCTEH MIPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U peaIbHOM
KU3HU; BhIpakaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEIIMYMHAMHU.

Hauana mareMaTH4eCKOIro aHAJIU3a

OHepI/IpOBaTB IIOHATUAMM. IIOCJICA0OBATCIBbHOCTD, apI/ICpMeTI/I‘ICCKaH u
IrcoOMCTPHUUICCKAsA IIPOTPCCCUH.

OnepupoBaTb NOHATHUAMU: OECKOHEYHO YOBIBalOIIas TeoMeTpuyecKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIICH reOMETPHUUECKON POTPECCHH.

33,Z[aBaTI> IMOCJICAOBATCIIbHOCTHU pPa3JIMYHBIMHU crocobamH.

Hcnonb30BaTh CBOMCTBA IOCIEAOBATEIBHOCTE W NPOTPECCUM Il PELICHHS
peanbHbIX 3aJ1a4 IPUKIAIHOTO XapakTepa.

MHokecTBa U JIOTUKA
OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpalluM HaJl MHOKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Il ONMCAaHMs PEaIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

OnepupoBaTh NOHATUIMU: ONIPEICIICHUE, TeOpeMa, CIEACTBUE, J0Ka3aTeIbCTBO.
11-i kaace
Yucja v BLIYUCJICHUA

OHepI/IpOBaTb IMOHATHUAMMU. HATypaJIbHOC, MNCJIO0C YHCI0, HCII0JIb30BATh
IMPU3HAKKW JCJIMMOCTH [CJIbIX YHUCCII, PAa3JIOJKCHUC YHUCJIa Ha MPOCTLIC
MHOXXUTCIIN JJId PCIICHHA 3a/a4.



OHCpI/IpOBaTL MMOHATUCEM: CTCIICHD C PAIMOHAJIBHBIM IIOKA34aTCJICM.

OnepupoBaTh MOHATUSAMHU: JIOTAapU(PM 4YHUCIA, JECATUYHBIE U HATypalbHbIE
Jgorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATH CBOMCTBA CTENEHHU JIJIsl TpeoOpa30BaHUs BHIPAXKEHHM; OMIEpUPOBAThH
MOHATUSIMU: TIOKa3aTelIbHOE ypaBHEHHE M HEPABEHCTBO; pPEIIaThb OCHOBHBIC
THUIIBI TIOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BeinonHaATh  mpeoOpa3oBaHMs — BBIPAXKEHUH, COAEpKAUUMX  JOrapu(Msl;
ONEepUpOBaTh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHHE W HEPABEHCTBO,
pelIaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPABHEHUIN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MNOHATHUSMH: CUCTEMA JIMHEMHBIX YPAaBHEHUM W €€ PEIICHHUE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHWUW U1 PEMICHUS NPAKTHUYECKUX
3a/ad.

Haxonute pemieHuss mpoCTEHIINX CUCTEM U COBOKYIHOCTEW pPalMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopaenupoBaTh peajbHble CUTyallud Ha S3bIKE€ alreOpbl, COCTaBIATH
BBIPQKCHUSI, YPABHEHHS, HEPABEHCTBA M CHUCTEMbI MO YCIOBUIO 3a/a4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEIH C UCTIOJIb30BAHUEM armapara aareophl.

DOyHKUMU ¥ TpaGUuKH

OnepupoBarh  MOHATUSMHU:  NEpPUOJAMYECKAass  (DPYHKIMS,  MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH OJKCTpeMyma (YHKIUH, HauOoJiblliee M
HauMEHbIlee 3HayeHuss (YHKIMM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX JUIS
uccaenoBanus GyHKIUH, 3aJaHHON rpaduKoM.

OnepupoBarh TOHATUSIMHU: TpauKW TIMOKA3aTEIBHOW, JOTapuDMHUUECKOU W
TPUTOHOMETPUUYECKUX (PYHKLIMN; N300paxaTh UX Ha KOOPAUHATHOM IJIOCKOCTU
Y UCIIOJIb30BaTh JJIsS PELICHHS] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPJAUHATHOM IUIOCKOCTU TpapUKW JTMHEWHBIX YpaBHEHUU U
HCIIOJIb30BaTh UX IS PEIICHHs] CUCTEMBI IMHEHHBIX YPABHEHUN.

Ucnonp3oBath rpaduku (yHKUMH [ HCCIAEAOBAaHUS TPOIECCOB U
3aBUCHUMOCTEHN U3 IPYruX y4€OHBIX IUCLUUIUINH.



Hauajna mareMaTH4eCKOro aHajmn3a

OnepupoBarh NOHATHSAMU: HENpPepbhIBHAS (PYHKIUS; MPOU3BOJHAA (YHKIUU;
UCIIOJIb30BaTh TE€OMETPUYECKUM U (PU3NYECKU CMBICI MPOU3BOJHON IS
penieHus 3a1a4.

HaxoauTs mpou3BOAHBIEC 3JI€MEHTApPHBIX (YHKIUH, BBIUUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHII.

Hcnonp30BaTh NPOU3BOIHYIO JUIsSl UCCIIENOBAHUS (YHKIIUM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTATHI UCCIEAOBAHMS K TOCTPOEHUIO TPAPHUKOB.

Hcnonp3oBaTh MMPOU3BOAHYIO JJId HAXOXACHUS HAWIYydHICro pCHoicHUA B
IMPUKIaJHbIX, B TOM YHUCJIC COOUAJIbHO-9KOHOMHWYCCKHUX, 3aa4aXx.

OnepupoBaTb  MOHATUSMHU: IEPBOOOpa3Hass U  UHTErpay; I[OHUMATh
Tr€OMETPUYECKUIA U (PU3NYECKUN CMBICIT HHTETpAIA.

Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKITUH; BBIYUCIISATH WHTETPAI 110
dbopmyne Hororona—JleliOHuna.

Pemate npuknaaHele 3aJadyd, B TOM YHCIIE COLHUAIBHO-KOHOMHUYECKOTO M
(u3nYeCKOro XxapakrTepa, CpeCcTBaMu MaTEMaTHYECKOIO aHAIM3a.

Conep:xanue yueOHOro Kypca

10-i kiaace
Yucia v BBIYUCICHUSA

Paunonanpubpie uyncia. OOBIKHOBEHHbIE M JIECSTHYHBIE JAPOOM, MPOLIEHTHI,
OECKOHEYHbIE MEpUOJMYECKHe JpoOu. ApupMeThyecKue omneparuu C
palMOHAIBHBIMUA ~ YHUCJIAMH, [peoOpa30BaHUsI  YUCIOBBIX  BBIPAKEHUHU.
[Ipumenenue napoOeil W MPOUEHTOB [JIsl pELIEHUs NPUKIAJHBIX 3a/lady W3
PAa3IUYHBIX OTPACIIEH 3HAHUU U pEalbHOU KU3HH.

JlelicTBuTENbHBIE 4HWCIIA. PanWoHanpHBIE W UPPALMOHAIBHBIE  YHUCIIA.
Apudmerrnyeckue ornepauur ¢ JACUCTBUTEIbHBIMH yuciaaMu. [IpubnmkeHHbIe
BBIUMCIICHUS, MpaBWJa OKPYIJICHUSA, MNPUKUAKA MW OLEHKAa pe3yJbrara
BBIUHCJICHUU.



Crenens ¢ nenslM nokasareneM. CtannapTHast opma 3alIuCcH IeHCTBUTEIBHOTO
yucna. Mcnonp3zoBanue moaxoasiiei ¢GopMbl 3alIUCH JIEHCTBUTENBHBIX YHCEI
JUISL pELIEHUS IPAKTUYECKUX 3a]1a4 U NIPEACTABICHUS TAHHBIX.

ApudmeTrnueckuii  KOpeHb  HaTypajJbHOM  CTCIEHHU. HenctBua ¢
apu(pMETHIECCKUMH KOPHSIMH HATYPAJIbHON CTEIICHH.

CuHyc, KOCUHYC M TaHT€HC YHMCJIOBOrO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI'E€HC YHUCJIOBOI'O apryMeHTa.

YIJaBHeHI/IH H HEPABCHCTBA
TO)K,Z[GCTBa N TOXICCTBCHHBIC Hp€06p330BaHI/I5[.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPaKEHUM. OcHoBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrue HepaBeHCTBa. Meroa
UHTEPBAJIOB.

Pemienue nenbix u ApoOHO-palMOHATBLHBIX YPABHEHUN U HEPABEHCTB.
Pemenne uppanmoHanbHbIX YPAaBHEHWM U HEPABEHCTB.
Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a1a4 U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U peabHOU KU3HH.

DOyHKUUM U Tpaduku

OyHkIus, cnocoos! 3ananus GyHkuun. ['padux Gynkiuu. BzanmHo oOpaTHbie
GyHKUHUU.

OO6nactb ompeneneHuss U MHOXKeCTBO 3HaueHW (ynkuuu. Hynu Qyskmum.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PYyHKLIUU.

CrenenHast (yHKIMs ¢ HaTypaJbHBIM M LENbIM MOKa3aTeneM. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHs N-il CTETeHH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.

Hauajna mareMaTH4eCKOro aHajm3a



[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aMaHUS ITOCIIEA0BATCILHOCTEH. MOHOTOHHEIC
ITOCJIETOBATCIILHOCTH.

Apudmernueckas U reoMmerpuyeckas mnporpeccuu. beckoHeyHO yObIBaromas
reoMeTpuyecKast porpeccus. CymmMma OECKOHEYHO yObIBaroIIen
reoOMeTpUuYecKom nporpeccuu. Gopmyra CIOKHBIX MPOIEHTOB. Mcnonb3oBanue
MIPOTPECCUU JJISl PELICHHS peaIbHBIX 33]1a4 MPUKIAJIHOIO XapaKTepa.

MHoskecTBa U JIOTUKA

MHoXecTBO, omepanuu Haja MHoXKecTBamu. Jluarpammsl Oitnepa—BeHHa.
[IppuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO amrapara JJisl ONMCAHUs PEabHBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX MPEAMETOB.

Onpez[eneHHe, TCOpPpCMaA, CIICACTBUC, TOKA3aTCIbCTBO.

11-i1 kace

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTenaeM. CBOMCTBA CTEIICHU.
Jlorapudm uucna. JleciTuuable U HATypajIbHbIEC JTOTapU(MBI.
YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpazoBanre BBIPAKCHUH, COJACPKAIMUX CTEICHHM C PAIMOHAIBHBIM
MOKa3aTeseM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
IlokazarenbHbIE YPaBHEHMS U HEPABEHCTBA.
Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEHWHBIX ypaBHEHUW. PelnieHne NpuKIaaHBIX 3a7ad C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Cucremsl u COBOKYITHOCTHU PAIMOHAJIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB.



[IpruMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHHUI0 MATEMATUYECKUX
3a]1a4 U 3a]1a4 U3 pa3iIyuHbIX 00JacTeld HayKU U pealbHOM JKU3HHU.

DYyHKIUHU U TPAPUKHU

Oyukuus. [lepuognueckue pyHkuuu. [IpomMeKyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcuMymbl 1 MUHUMYMBI (QyHKIHH. Hanbonbiiee 1 HauMeHblllee 3HAYCHHE
(YHKIIMM Ha TPOMEXKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBONCTBA U TPaUKH.
[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Ucnonb3oBanue rpadukoB GyHKUUNA Ui pEHICHUS YPAaBHEHUM W JIMHEHHBIX
CHUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMH s UCCIAEAOBAaHUS TMPOLIECCOB U
3aBUCUMOCTEH, KOTOPhIE€ BO3HUKAIOT MPHU PEIICHUHU 3a7a4 U3 JAPYIUX YyUeOHBIX
NPEAMETOB U PEATbHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a
HenpepsiBable GyHKIMH. MeToa MHTEPBATIOB JJI PEIICHUS HEPABEHCTB.
[TpousBoanas ¢pynkuuu. ['eomerpudeckuii U GU3NIECKUNA CMBICI TPOU3BOTHOM.

[IpousBoaHbIC AeMeHTapHBIX (PyHKIMI. DOpMYITbl HAXOXKICHUS TIPOU3BOIHOMN
CYMMBI, IPOU3BEJICHUS U YACTHOTO (DYHKITUH.

[IpuMeHeHre TpPOM3BOAHOM K HUCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH M
sKcTpeMyMbl. Haxox1eHre HanboJbIIero 1 HauMEHbIIEro 3Ha4eHUs] PyHKUIUU
Ha OTpE3Ke.

[IpumeHeHne NOPOU3BOAHON [ HAXOXKICHUS HAWIYYILErO pEIICHUS B
NPUKIAIHBIX 3a7a4ax, JJIsi ONPEAEJICHUSI CKOPOCTH Mpolecca, 3aJlaHHOTrO
dbopmyoii unu rpaduKoMm.

[TepBooOpasnas. Tabnuiia mepBooOPa3HBIX.

WNurterpan, ero reoMeTpuYecKuid ©  (PU3MUYECKHM CMBICH. Bbrancienue

uHTerpana no gopmyne Hetorona—JleliOHuna.

TemaTHueckoe INIAHUPOBAHUE



10-i1 ki1ace

Koiun4yecTBO 4acoB

JJIeKTPOHHBbIE
Ne | HaumenoBanue (dpoBbIe)
n/ |pasnenoB u Tem | gop | KOHTPOIL |IlpakTute uu@p
HBIE CKHe oOpa3zoBarejibHbIE
N |[IporpamMmbl ro
padoTbl | padoThI pecypenl
DIIEKTPOHHBIN
00pa3oBaTeIbHBIN
MHoxecTBa pecypce «Jlomaraue
panMoHaIbHBIX 3ananus. Cpennee ooiiee
u oOpazoBanue. Anredpay,
JIEUCTBUTEIILHEI 10-11 KJacc, AO
1 14 |1
X YHCElL. «M3naTenpCcTBO
ParmmmonanbsHbie "IIpocBetieHue" »
ypaBHEHUS U
HEpaBCHCTBA https://resh.edu.ru/subje
ct/51/10/
Tpenaxep «O0nako
DYHKIHHN . 3HaHui». MaremaTuka.
rpzl i 10 xmace, 00O
' «Duzukon Jlad»
2 |CremneHb c|6
HCIBIM https://resh.edu.ru/subje
Apudmernueck
ZTGHI;?{EIGHB n-i https://resh.edu.ru/subje
3 ' 18 |1 ct/51/10/
NppauunonansH
bIC YpaBHEHUS U
HEpaBEHCTBA
DopMyIbl
ThHTOHOMETpHH https://resh.edu.ru/subje
4 | 22 |1 ct/51/10/
Tpuronomerpuy
€cKue

ypaBHEHUS



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/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

ITocnenosareinn https://resh.edu.ru/subje

5 |HocTH |5 ct/51/10/
porpeccuun
ggsgozi};te’ https://resh.edu.ru/subje

6 Hene. s ct/51/10/
CHCTEeMaTH3aIs
3HAHUM

OBIIIEE

KOJIMYECTBO

YACOB 11O 68 |4 0

I[TPOI'PAMME

11-ii knacce

KoauuecTBO yacoB D IeKTDOHHEIE

Ne | HammeHoBaHue p

n/ |pasaenos u TeM|gee |KOHTPOIL |IIpakTitiec (ungposbie)

1 | nporpammbr o |mere KHe o0pa3oBaTeJIbHbIE

padoThI padoThI pecypenl

Crenenb c DNEeKTPOHHBIN
palMoOHaIbLHBIM oOpa3oBaTeIbHBIN
MTOKa3aTeJICM. pecypc «Jlomaraue

1 IToxazarenbHas 12 |1 3a7aHusl. Cpennee
GyHKUHS. oO1ee oOpa3oBaHUe.
IToxa3aTenbHbIC Aunre6pa», 10-11 knacc,
YpaBHEHHUS " AO «3maTenscTBO
HEpPABEHCTBA "IIpocBerenune'»
i{{orapn(gl\gll(qf: Tpenaxep «Obnako

2> | Norapu (1)}1]\41/1;16&(. 12 3HaHui». MareMaTuka.
e paBHeHI/I}I u 11 xnace, 000
HepZEeHCTBa «Du3ukoH JIad»
Tpuronomerpuu

3 ;CKI?: ;1;)}2({1:{;?; 9 1 https://resh.edu.ru/subje
Tpuronomerpuy cUSL/LL
eCKHEe



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/51/11/
https://resh.edu.ru/subject/51/11/

HEpPABEHCTBA

4 gpzﬁl(i};aeﬂ' 24 https://resh.edu.ru/subje
P ¢ ct/51/11/
MIPOU3BOIHOM

5 HuTerpan u ero 9 https://resh.edu.ru/subje
IPUMEHEHUS ct/51/11/

5 Cucremsl 12 https://resh.edu.ru/subje
ypaBHECHUI ct/51/11/

5 HarypanbHble u 5 https://resh.edu.ru/subje
1[EJIbIE YUCIIA ct/51/11/
[ToBTOpEHME,

8 0000111eHHE, 18 https://resh.edu.ru/subje
CUCTEMATU3ALMS ct/51/11/
3HAHUHU

OBIIEE

KOJIMYECTBO 102

YACOB 110

I[TPOI'PAMME



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/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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