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HOACHUTEJIBHASA 3AIINCKA
PaGouas nporpamma o yueOHOMY npeaAMeTy «Anredpa u Havana
MaTEeMaTUYECKOTO aHann3a. ba3oBbiil ypoBeHb» /it oOyuaromuxcs 10 —11
KJIacCOB pa3paboTaHa Ha OCHOBE HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB:

1. ®denepanbHbiil 3akoH «O06 006pazoBanuu B Poccuiickoit deneparum» ot 29
nekadbps 2012 romga Ne 273-D3 (c u3BMEHEHUSIMMU)
2. denepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTENbHbIA CTAHAAPT CPEIHETO

oOuiero o0pazoBaHusl, yTBEpKAEHHBIN TpHKa3oM MuHoOpHayku PO ot
17.05.2012 Ne 413 ( ¢ uBMEHEHUSIMHU)

3. ®enepanbHas 00pazoBaTenbHas MporpaMmma CpeiHero 00IIero
oOpa3oBaHusl, yTBEpKICHHAs MpruKkazoM MunuctepcrBa npocseuieHus PO ot
18.05.2023 r. Ne 371 ( ¢ U3BMEHEHUSIMHU)

4. ITocTraHoBiieHKEe [ TaBHOTO rOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 CIT 2.4.3648-20 «CanurapHo-
AMUIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM BOCIIUTaHUS U 00y4deHus,
OTJIbIXa U 03JOPOBJIEHUS AETEN U MOJIOJIEHKI

S. VYueonsiii ian MBOY BMO «llepBomaiickasi cpeHsIs MIKOIay.

PabGouass mporpamma yuyeOHOTO Kypca «Asiredpa M Havyajla MaTEMAaTHYECKOTO
aHanau3a» 0a3oBoOro ypoBHs it oOydaronquxcsi 10 —11 kmaccoB pa3zpabotaHa Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl OOECIIEUMBAET OBJIAJACHHUE KIFOUEBBIMU
KOMITETEHIIUSMH, COCTaBIISIOIMIUMH OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPBHIBHOTO
oOpa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIHXCA.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hayajna MaTEMAaTHYECKOTO aHANM3a» SIBISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MPOrpaMMe CTapilieid IIKOJbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecreYrMBaeT HMHCTPYMEHTaJIbHYIO 0a3y Jis H3y4YeHHUs BCeEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JAPYrol CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIIUICHUE YYalllUXCS Ha YPOBHE, HEOOXOJIUMOM JJii OCBOCHUSI
KypcoB HMHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYallluecsl OBJIaJIEBAIOT YHHMBEPCAJIBHBIM SI3IKOM COBPEMEHHOMN
HAyKH, KOTopas GOpMyJIUpyeT CBOU JOCTUXKEHHUS B MaTEeMaTHUECKoi popme.

Kypc anreOpsl W Hauan MaTeMaTHUYeCKOTO aHaju3a 3aKJIaJbIBA€T OCHOBY JUIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WUKH, XUMHUHU, OHOJIOTHH, TOHHUMaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH W OOIIECTBEHHOW KU3HU, TO3BOJISICT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJB30BaTh MX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIajcHUE
a0CTpPaKTHBIMU M JIOTMYECKHM CTPOTUMHM MATEMAaTHUUYECKUMHU KOHCTPYKIUSIMHU



pa3BUBAaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTH
YTBEPKIACHHSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aIUIo, abcTparupoBaHue u
aHAJIOrUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlLIeHUE. B xone uzyuenus
anreOpbl M Hayajl MaTEMaTHYECKOTO aHaliu3a B CTaplield WIKOJIE ydYalluecs
IIOJIy4alOT HOBBIM ONBIT PELICHUS MPUKIAAHBIX 3a4a4, CAMOCTOSTEIBHOTO
ITIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH PEaNbHbIX CHUTYallMi M WHTEpPIpETaluu
MOJIyYECHHBIX  PELICHWM, 3HAKOMATCA C  NOpUMEPAMU  MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE KU B MCKYCCTBE, C BBLAAIOIIUMUCS
MaTeMaTHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnagaer 3HaYUTENbHBIM BOCIHMTATENBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 y4eOHbI Marepuai, CIOoCOOCTBYIONIUN (HOPMUPOBAHHIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cCHeuuduky y4deOHOH AesITenbHOCTH,
TpeOyroen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MPOIOTKUTEIBHON
KOHIICHTPAI[MM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbINA PE3yJIbTar.

B ocHoBe Meroauku oOydeHHs ainreOpe W HadajaM MaTEeMaTUYECKOro aHaIn3a
JIKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHS.

CrpykTypa Kypca «AureOpa ¥ Hayajla MaTeMaTUYECKOro aHalu3ay» BKIIOYAET
CIEAYIOIIUE COAEPKATEIbHO-METOANYECKUE JUHUU: «YHucna M BBIYUCIECHUSY,
«Dynkuun  u rpadpuku», «YpaBHeHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanu3a», «MHOXkecTBa W JIOTHKa». Bce OCHOBHBbIE
COZIEPKATEIbHO-METOIUYECKUE JIMHUM HW3YYalOTCS Ha MPOTSKEHUHM [IBYX JIET
oOy4eHHs B CTaplllel IIKOJIe, €CTECTBEHHO JOTOIHSS APYT APyra U MOCTENEHHO
HAChIAsiCh HOBBIMM TE€MaMu U pazfenamu. [laHHbIE  Kypc  SIBIIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBbeIuHSEeT B cede cojepX aHhue HECKOJIbKUX
MaTeMaTUYECKUX JUCIUIUINH: areopa, TPUTOHOMETPHSI, MAaTEMAaTHUEeCKUI aHAJIH3,
Teopus MHOKeCTB U Jp. [lo Mepe TOro kak ydaimuecs OBJIaJ€BalOT BCE Oolee
IIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCJIeN0BaTeNbHO popMupyercsa u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJEIb peaJbHOU
CUTYyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Auredpa W Hayana
MaTE€MaTUYECKOr0 aHallu3a», IJsl PEHIeHUs] CaMOCTOSITENIbHO CPOPMYIHPOBAHHOMN
MaTeMaTUYECKOW 3a7a4M, a 3aTEM UHTEPIPETUPOBATH MOJYUEHHBIN PE3yNbTAaT.
ConepxarenbHO-MeTOANYECKAass JHUHUA «Uucna W BBIUMCICHHS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS ACHCTBUTENBHBIX YHCEI, KOTOpOE OBLIO
HA4YaToO B OCHOBHOM ImKoje. B crapmieil mikosne ocoboe BHUMaHUE yAENseTcs
(OpMHUPOBAHUIO TPOYHBIX BBIYUCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amUCH JIEUCTBUTENHHOTO 4YHWCJIA, yMEHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, JeNaTh MNPUKUIKY, OLEHHBATh
pesynbTar. OOyuaromuecs TOJYYarOT HAaBBIKM NPUOIMKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JEUCTBUM C YMCIIaMH, 3allCaHHBIMU B CTaHAapTHOW ¢dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKEHHM.
JIunna «YpaBHEHHMSI W HEPABEHCTBA» pEANM3YETCS Ha MPOTSIKEHUH BCETO
oOydyeHHMs] B CTapuied IIKOJIe, TMOCKOJIbKY B KaXJIOM paszfelie MporpamMMbl
MPEeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIUX 3ahad. OOyuaromuecs OBIaJ€BaIOT



pa3IMYHBIMH METOJAMU PELICHUS UENbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTEeNbHBIX, JIOTapU(PMHUUECKUX W  TPUTOHOMETPUUYECKHX  YpPaBHEHHUH,
HEPaBEHCTB U UX cUcTeM. [loaydeHHbIEe YMEHHS UCIOB3YIOTCS IPU UCCIEA0BAHUU
(GyHKUIMIA C TOMOIIBIO MPOU3BOJHOM, PEIICHHH MPUKIAJHBIX 3a1a4 M 3a/1ay Ha
HaxOXKJ€HUE HauOOJIBIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
colepKaTesibHasl JIMHMS BKJIIOYaeT B ce0sd Takke (HOPMUPOBAHHE YMEHHI
BBINIOJIHATh pacy€Thl Mo ¢GopMmysiaMm, NpeoOpa3oBaHUs LENbIX, PalUMOHAIBHBIX,
UppALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKEHUH,
COJIEpKaIllMX CTENEHU U Jorapudmsel. biaronaps m3ydeHuro anredpandyeckoro
MaTepualla  IPOUCXOAUT  JAJbHEHIIEE  Pa3BUTHE  ANTOPUTMUYECKOTO H
aOCTPakTHOrO MBILIUICHUS Yy4Yaluxcs, (QOPMUPYIOTCS HaBBIKU JI€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (opmMamH,  MpeACTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. AireOpa
npeparaeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI JJIsi PEUICHHS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKHU.

CopepxarenbHo-MeToauuecKass JuHUA «DYyHKUMM U TpauKW»  TECHO
MEPEIuIeTaeTCs ¢ IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICHE 330aET
MOCJIEI0BATENBHOCTD U3y4YEeHUS MaTepuania. Nzyuenue CTEIEHHOM,
NO0KAa3aTeNbHOM, JIorapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIUH, NX CBOMCTB
U rpadUKoB, UCNONb30BaHUE (YHKIUHN JJI pelieHus 3aad U3 JIpyrux y4eOHbIX
IPEIMETOB U PEAIBHOM )KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaKk W C pElIeHUEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM Oobllloe BHMMAaHHE
yaensieTcs: (popMHpPOBAaHUIO YMEHHUS BbIpaKaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIEN0BaTh IOJYYEHHbIE (DYHKIHUH, CTPOUTH HX
rpaduku. Marepuan 3TOH cofepKaTebHON JIMHUU HAIEJICH Ha Pa3BUTHE YMEHUUN
YU HABBIKOB, IIO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO  MBIILUIEHUS, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopepxxarenbHast JnuHus «Hawyama wmartemaTudeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMaTHYeCKHX, TaK U MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX 00YyYaroIUMCs, Y KOTOPBIX MOSIBJISETCS BO3MOXKHOCTh MCCIIEA0BATh U
CTpOUTHh Trpa@uku (GYHKIUH, ONpeneisiTh HMX HauOOJIbIIME M HAUMEHBIIUE
3HAYEHMsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TeN, HAXOAUTb CKOPOCTH U
YCKOpEeHMsl IpoleccoB. JlaHHasg colep)kareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUSI MaTeMaTHYECKUX MOJENEN pealbHbIX CHTyaluH,
HaXOKJEHUSl HaWIy4dllero PEIIeHHs B NPUKIAJAHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOTHYECKOTO U KPEAaTHBHOTO
MBIIUIEHUS, (QOPMUPOBAHUIO YMEHHMH pAacClO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HucKycctBe. OOywaromuecs y3HAIOT O



BBIJAIOIIMXCS PEe3yJIbTAaTaX, IIOJIYYEHHBIX B XOJE PAa3BUTHS MAaTEMAaTHKU Kak
HayKH, U UX aBTOPax.

CopepxarenbHO-MeTOAUYECKass JIUHUSA «MHOXECTBa W JIOTUKa» B OCHOBHOM
IIOCBSIIEHA  JJEMEHTAM TEOPUUM  MHOXKECTB.  [€OpETHKO-MHOKECTBEHHBIE
IIPEACTABIICHNS IPOHU3BIBAIOT BECH KyPC IIKOJBHOW MATEMAaTUKHU MU IMPELIararor
HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIOIUN BCE pa3/ieibl MATEMATHKU U €€
MIPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHUYECKUE NUCLMIUIMHBI B €IUHOE
nenoe. [foaToMy Ba)KHO 1aTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaThb TEOPETHKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MAaT€MaTUKM U UCIIOJIb30BATh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «AunreOpa u Hadajga MaTeMaTHYECKOIO aHAIN3a» NPUCYTCTBYIOT TaKxkKe
OCHOBBI MAaTEMaTHMYECKOTO MOJEJIMPOBAHUSA, KOTOPbIE NMPU3BAaHbI CHOPMHUPOBATH
HAaBBIKHM IIOCTPOCHUS MOJICJIEN PEAIbHBIX CUTYallli, UCCIEAOBAHUS ITUX MOJEIECH
C HOMOUIBIO amIapara aiaredpsl 1 MaTeMaTUYECKOIO aHaju3a U WHTEPIpPETALMH
IIOJIyYEHHBIX pe3yJIbTaTOB. Takue 3amaHus BIUIETEHbI B KAXKABIA M3 PA3ZEIOB
IIPOTPaMMBI, IOCKOJBKY BECh MaTepuall Kypca IIMPOKO WCHOJB3YETCA IS
pelmieHns NpUKIaAHBIX 3anad. [Ipu pemeHnM peabHBIX NPAKTUYECKUX 3a1ad
yyalyecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOJb30BATh AHAJIOTHIO, O0000IATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJlady OpraHu3yeTcsl B MPOIECCe M3YyUEHUsI BCEX TeM Kypca «Airebdpa W Havana
MAaTeMaTUYECKOr0 aHAJIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha u3ydeHue Kypca anreOpbl W Hadajdl MaTeMaTHYecKOTro
aHanm3a Ha 0a30BOM ypoBHE oTBOAMTCA 3 yaca B Hezento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus — 204 ygaca.



COJEPXAHME YYEBHOI'O KYPCA
10 KITIACC

Yucia 1 BIYMCICHUA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JIECATHUYHBIE APOOU, MPOLEHTHI, OECKOHEUYHbBIE
nepruoguyeckue ApoOu. ApudMeTHuecKHe OIepauud C paldOHAIBHBIMUA  YHCIIAMH,
npeoOpa3oBaHusl YMCIOBBIX BbIpakeHH. [IpuMenenne npodeil 1 TpOLUEHTOB ISl PEIICHUS
NPUKIIAIHBIX 33124 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleiicTBuTenbHbIE uKcna. PalmoHanbHble M UppalMOHAJIbHBIE 4YHcia. ApudMeTHYECKHe
omepaldud C JEHUCTBUTEIbHBIMM 4HUCHaMH. [IpuOnuxEHHble BBIYKMCICHHUS, MpaBUIIA
OKPYTJICHHUS, IPUKUJKA U OLIEHKA PE3YJIbTaTa BbIYNCICHUN.

Crenenp ¢ nenbiM mokazareneM. CranpapTHas (opma 3anucu JEeHCTBUTEIBHOTO YHCIA.
Ucnonb3zoBanue mnonxonsmeid ¢GopMbl 3alUCH  JIEUCTBUTENBHBIX YHCEN JUIS PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TAHHBIX.

ApubdmMernuecknii KOpeHb HaTypabHOU cTeneHu. [leiicTBus ¢ apudMeTHuecKUMU KOPHIAMHU
HaTypaJbHOW CTEIICHHU.

CrHyC, KOCUHYC M TAaHIE€HC YHMCIIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpa3zoBaHrue TPUTOHOMETPUUYECKUX BbIpakeHUl. (OCHOBHBIE TPUTOHOMETPHUUECKHE
(bopMyIbL.

VYpaBHeHuUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellieHre HEpaBEHCTBA. METO1 MHTEPBAJIOB.
Pemenue uensix 1 1poOHO-pallMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Peuienne nppanimoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7ad U 3a1ad M3
pa3TUYHBIX 00JaCTeil HAYKU U peaTbHOM KU3HU.

DOyHKUUM U rpaQPuKu

®Oynkuus, cnocoos! 3aganus pynkuuu. ['paduk Gpynkumu. BzaumMuo oopatueie QpyHKINN.
OO6macth omnpezaeseHus U MHOXKECTBO 3HaueHH (QyHkumu. Hymu @ynkuuu. ITpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

CrenenHast (yHKIUS C HaTypaJdbHBIM M LIeNbIM MokazareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduK KOpHS 1-0M CTETIIEHHU.

TpuroHomerpuyeckas OKPY>KHOCTb, ONpEJIEJIECHUE TPUTOHOMETPUYECKUX  (DYHKIIHA
YUCJIOBOTO apryMEHTA.

Havana maTeMaTH4ecKOro anajamsa

ITocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHus M1OCJIC/IOBATCIILHOCTEH. MOHOTOHHBIC
IIOCJIEI0BATEILHOCTH.

Apudmernueckas M reoMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaroIas
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YyOBIBalOIIEH TIeOMETPHUYECKON
nporpeccud. PopMmysia CIOXKHBIX NMPOLEHTOB. VCIonb30BaHME MPOrpeCCUU I PEIICHUS
peanpHBIX 3aa4 IPUKIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA



MHoxecTBO, omepanuu Haj MHOXecTBamu. Juarpammbl Oitnepa—Benna. IIpumeneHue
TEOPETUKO-MHOKECTBEHHOTO arlapara Juisl OIIUCaHUs PEATIbHBIX MPOLIECCOB U SIBIICHUH, IIPU
pEIIeHNH 3324 U3 IPYyTUX YU4eOHBIX TIPEIMETOB.

Ornpenenenue, Teopema, CIeICTBUE, JOKA3ATENbCTBO.

11 KVIACC

Yuciia ¥ BBIYMCICHUSA

HarypanbHubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LEIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTenaeM. CBOMCTBA CTEIICHMU.

Jlorapudm uncna. JleciTHUHbIE U HATypalbHbIE JTOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXXeHU, COAepKaATUX JTOTapUu(MBbI.

[IpeoOpazoBanue BbIpaXKeHUH, COAEPKAILUX CTETIEHH C PAIMOHAIBHBIM MTOKA3aTEIEM.
IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

Cucrembl JTUMHEHHBIX ypaBHEHUU. PelleHrne NpUKIAgHBIX 3a4a4 C IOMOUIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN.

CucTEMBI M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHenne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMYHbIX 00JacTel HAYKH U peajbHOM KU3HU.

DyHKUUH U rpaguKu

Oyukius. [lepuoanueckue yHkiuu. [IpomexyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMBbI
¥ MUHUMYMBI QpyHKIuu. Hanbosbiiee 1 HauMeHblliee 3HaueHne PYHKIUU Ha IPOMEKYTKE.
Tpuronomerpuyeckue PyHKIIMN, UX CBONCTBA U TpadUKH.

[TokazatenbHas u morapudmudeckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB GyHKIMMA IS pelIeHUs] YpaBHEHUHN U JIMHEWHBIX CUCTEM.
Hcnonb3oBanue rpadukoB (QYHKIUHA I8 HCCISIOBAHHMS IIPOIIECCOB M 3aBHCHMOCTEH,
KOTOpbIE BO3HUKAIOT MpPH PEIICHUU 3a7ad U3 JPYTUX Y4YEOHBIX MPEIMETOB M peaslbHOM
KU3HU.

Hayana MmaTeMaTH4ecKoOro anajamusa

HenpepsiBable pyHKIMH. MeTOA HHTEPBAIIOB AJI PEIICHUS] HEPABEHCTB.

[TpousBoanas pyHkuuu. 'eomerpuueckuil 1 GU3NUECKUI CMBICT TPOU3BOIHOM.
[TpousBoaHbIE 3eMEHTAPHBIX (QyHKIMIA. DOpPMYJbl HAXOXKJEHUS MPOU3BOIHOU CYMMBI,
IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[Ipumenenue nmpou3BOHON K HMccleqoBaHUIO0 (QYHKIHUA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIETo 3HaUYeHUs (PYHKIIMU Ha OTpe3Ke.

IIpyuMenenne mNPOU3BOMHOM JUIsl HAXOXKJICHWS HAWIIy4dllero pELIeHWs B IIPUKIIAIHBIX
3aj1a4ax, s ONpeieJIeHHs] CKOPOCTHU IpolLecca, 3aJaHHOr0 (POPMYJION WK rpadUKOM.
[TepBooOpaznas. Tabnwuia mepBooOpa3HBIX.

WNHuterpan, ero reomerpudeckuii W (QU3WYECKHd CMBICI. BplYuCiIeHWe WHTErpaiga 1o
dopmyne Herorona—Jleitbuuia.



IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera «MaremaTuka» JOJDKHO 0OecreunBaTh
JOCTIKEHNE Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl CISAYIOMNUX JIHIHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS MPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yHTCS:

I'paxxtaHckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YjJ€HAa POCCUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C UX
(YHKIUSMHU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IIPOIIOMY M HACTOSIILIEMY POCCUMCKONW MaT€MaTHKH, [IEHHOCTHBIM OTHOLICHUEM
K JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHXXEHHU B JPYTMX HayKaxX, TEXHOJIOTHUSX,
chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEACHMS,
CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JTIOCTUKEHUN HAYKU U AESATEIbHOCTBIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pEIIEHNH, pacCcyxXICHUN;
BOCTIPMMMYHBOCTBIO K MATEMaTUYECKHUM aCIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA.

Dr3MYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHMUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXa, peryisipHas dusnueckas aKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHU, pu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii npodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTUYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU >KWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTeMaTHYECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJIOTMUYECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX MpoodIieM;
OpHEHTAlMell Ha NPUMEHEHUE MATEMATHUYECKHUX 3HAHUM IS PEIICHHs 3a1ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAHUS IOCTYIIKOB M OIEHKH HUX
BO3MOXHBIX ITOCJIECTBUM JIJI1 OKPYIKAIOLIEU CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM M  OOIIECTBEHHONM MpPAaKTHUKH, MNOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTAloB €&
pa3BUTHA M 3HAYMMOCTH I Pa3BUTHS UUBWIA3ALWH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTypOHW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISATH IPOEKTHYK) M HCCIEAOBATEIbCKYIO ACATEIbHOCTD
WHJIUBUYyaJbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusIMuU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAWUXC (0CB80EHUe
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupda,  NpUMeHeHue  J0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBsbie noruueckue AEUCTBUSA:

® BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MATEMATHUYECKUX

OOBEKTOB, TOHSATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTIpENENICHNs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHS U CPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (QOPMYJIUpPOBaTH M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAMUTEIbHbIE U OTpPULATENbHBIC, €IMHUYHBIE, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBISITP ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTUBOpeuMs B (akTax, JaHHBIX, HAOMIOJCHUSX M YTBEPIKICHUSX;
npeajiaraTb ~ KpUTEpPUM A BbIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSTEILHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJIECHUU (IIPSAMBIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJBIL;

BBIOMpATh crnoco0 pemieHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCKUe IEUCTBUA:

UCITI0JIB30BaTh BONPOCHI KAK MCCIIEOBATEIbCKUN MHCTPYMEHT NO3HAHUS;
(GopMyIIMpOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, IMpoOIeEMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUpOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

IIPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBII JKCIIEPUMEHT,
UCCIIEJOBAHME 10 YCTAHOBJIEHUID OCOOCHHOCTEH MaTeMaTH4eCKOIo
00BbeKTa, SIBJICHUS, TNPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATh 000OILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOIIOIEHUS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIECHHI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabota ¢ uadopmanueii:

BBISBJIITH J1eULNTH MHDOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U AJISl PELICHUS 3a1a4u;

BbIOMpaTh ~ MHQOpPMAIMIO U3  HMCTOYHUKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pPa3TUYHBIX BUIOB U OPM MPEICTABIICHNUS;

CTPYKTYpPHUpPOBaTh UH(POPMALMIO, MPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATh TpaUuecKy;



® OIICHMBATh HaJEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITSIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblIE  Oelcmsus, 0becneuusarom

CPOPMUPOBAHHOCTL COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.

OO01ieHue:

® BOCIpPUHUMATh MW (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHU | TIEJISIMHA OOIIEHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M IHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHUS II0
XOJly peIICHUs 3a]1a4l, KOMMEHTHPOBATh IMOJYYEHHBIN pe3ysIbTaT;

® B X0JI¢ 0OCYXKJIEHHS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMOI TEMBI,
poOJIeMbl, peraeMoi 3aa4u, BRICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TIOUCK
pEIICHMS; COIMOCTaBJIATh CBOM CYXJICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAJIOTa, OOHAPYXUBATh pPa3IndUe M CXOJCTBO TO3UIUH; B
KOPPEKTHOU popme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,

® [PEACTaBJISATH  pE3yJIbTaThl  PELIEHUs  3aJadd,  SKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YUETOM 3aJ1ay MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.
CoTpyaHUYECTBO:

® TIOHMMaTh ¥  HCIOJNb30BaTh  MpEUMYyIIECTBAa  KOMaHJHOW U
WHAMBHUIYAIbHON pabOThI MPU PEIICHUH YIeOHBIX 3a/a4; MPUHUMAThH IIEeTh
COBMECTHOH JESTEeNbHOCTH, IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM
paboThI, pactipeeNiaTh BUABI pabOT, JOroBapuBaThCs, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

® y4YacTBOBATh B IPyNMNOBBIX (hopmax padboThl (00CYykaeHUs1, 0OMEH MHEHUIA,
«MO3TOBBIE€ IITYpPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUS C JAPYTMMHU YJI€HAMH KOMAaHJbI;
OLICHMBATh Kadye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzarusi:

COCTaBJISITh IUIaH, aJITOPUTM PEILICHUS 3a7a4M, BEIOMPATh CIIOCOO PEIICHUS C
YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

® BIAJETh HAaBbIKAMU TIO3HABAaTEIbHOM pedeKcud Kak OCO3HAHUS
COBEpIIAEMbBIX JIEUCTBUN U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJaJ€Th CIIOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipoliecca U
pe3yJiibTara peuieHusi MaTeMaTUueCKOM 3a/1auu;



® IPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTHh IIPU PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENBbCTB, TAHHBIX, HAWJECHHBIX OIIHMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTYIKEHMS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJ/IBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAJIM3ay
Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHHS JOJDKHO OOECTICUMBATH TOCTHIKEHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJTACC

Yucna v BIYUCICHUA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JEHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIeCATUYHAS APOOb, MPOLEHTHI.

Bomonusate  apudmernyeckue — omepanuu € palUMOHAJIbHBIMU U
JEHUCTBUTEIBHBIMY YUCIIAMHU.

BoinonHsaTh TpuOIMKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBuila OKPYTJICHHUS,
JienaTh NPUKHUIIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN.

OnepupoBaTh MOHATUSAMU: CTENEHb C ILEJIBIM IOKa3aTeJIeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypalbHOM CTEIEHH;
UCII0JIb30BaTh MOAXOASAILYI0 (OpPMY 3aITUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yriia uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
(GyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
paluMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPAaBHEHUE;

BoinonHaTh peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHMsl LEIbIX, PALMOHAIBHBIX U HPpPaLMOHAIBHBIX
BBIPAKEHUA W peliaTh  OCHOBHBbIE  THUIBI  LEJIbIX, palUOHAIBHBIX U
MPpaLMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS M HEPABEHCTBA /ISl PELICHUSI MATEMATHYECKUX 3a]a4
M 33]71a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.



MopnenupoBaTh peaibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAQXKEHMSI, YpPaBHEHHs, HEPaBEHCTBAa [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOJIb30BAHUEM allapaTa anreopsol.

DYyHKIUU U TPAaPUKH

OnepupoBath MOHATUAMH: (YHKIUS, CIIOCOOBI 3a7aHusi (QYyHKIMH, 00JIacTh
ONpe/eNICHUs] M MHOXECTBO 3HayeHUM QyHKuMH, Trpaduk (QyHKIHMH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIHMH, HYIU
GyHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku pyHKUNN AJIs peLICHUs] YpaBHEHUI.

Crpoutb 1 uuTaTh rpaduku JTUHEHHON (DYHKIMM, KBaAPAaTUYHOU (DYHKIIMH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTEIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU peUIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U pealibHOM
’KU3HU; BBIpAXKaTh (DOpMyrIamMu 3aBUCIMOCTH MEX]Ty BETHIHMHAMH.

Hauaja maTeMaTH4yecKoro aHajau3a

OnepupoBaTh MNOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUecCKas U
reoMeTpUYECcKas IpOrpeccum.

OnepupoBaTh TMOHATHSIMH: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yObIBatOUIEH r€OMETPUUECKON MPOTPECCUM.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsSl PEIICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMH: MHOKECTBO, ONE€paIK HaJl MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil  ONMCaHUs
pealbHBIX TPOIECCOB M SBICHUH, MPU pEIICHWH 3a1ad W3 JAPYTUX YYIeOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATUSMHU: ompejesieHue,  Teopema,  CJENCTBUE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucaa v BbIYMCTEHUS

OnepupoBaTh TMOHATHUAMH: HATypalIbHOE, II€JI0€ YHUCIIO0; HCIOIb30BaTh
MPU3HAKU JETUMOCTHU TENBIX YUCEII, PA3JIOKCHHE YUCIIa HA TIPOCTHIE MHOKUTEIH
JUIS perieHus 3aad.

OnepupoBatTh MOHSATHEM: CTETICHD C PAITMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: Jorapu(M UHCIa, ECATUYHBIE U HATypajbHBIC
J0TapuQpMBbI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh cBoOMcTBa CTemeHM i1 NpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPUPOBATh MNOHATUSAMM: TOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bomonusate mnpeoOpa3oBaHMsl  BBIpOKEHHUH, cojAepKalluxX Jorapudmer;
ONIEpUPOBATh NOHATUAMHU: JIOTAPUPMHUUECKOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI TIOTapU(MUUYECKUX YPABHEHUI 1 HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEMHBIX YpPAaBHEHUU U €€ DEILCHHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [UIA PEILICHUSA TPAKTUYECKUX 3a/1a4.

Haxomuts peuieHus npoCTEUIINX CUCTEM M COBOKYIIHOCTEH PalOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peaibHblE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAXKCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayy,
MCCJIEeI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM anmnapara aareOpsl.

DYyHKIUU U TPAPUKH

OnepupoBaTh MNOHATUAMU: TEpUOAMYECKas  (QYHKUUS, TMPOMEXYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OKCTpeMyma (yHKUMH, HaumOojbliee WU
HauMeEHblllee 3HAYeHUS (PYHKUMHM Ha TMPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHMS (PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKA3aTENbHOM, JIOTapu(PpMUUYECKONH U
TPUTOHOMETPUUECKUX (PYHKIUH; M300pakaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxxath Ha KOOPAMHATHOM IIIOCKOCTH T'paUKU JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QYHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JTUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajm3a

OnepupoBaTh MOHATUSMU: HEMpepbiBHAs (YHKIUS; TPOU3BOJHAS (HYHKIUY;
UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUN CMBICI TPOU3BOJHON JUIsl pELICHHUS
3a7ad4.

HaxonuTe npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEOBaHMS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTe NMPOM3BOAHYIO [UIS HAXOXKIACHUS HAWIYUYLIErO PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: TEpBOOOpa3Hasi U  HHTErpay; I[OHUMATh
reOMeTpUYeCKUi U (PU3NUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7MeMEHTApPHBIX (DYHKIIMI; BBHIYHCIATH MHTETPAT
no ¢opmyisie Herorona—Jleitonuna.

Pemate mpukiagHbie 3a7a4ud, B TOM YHCIIC COIMATLHO-DKOHOMHUYECKOTO H
(bu3MYECKOro XapakTepa, CpeCTBAMH MAaTEMAaTHYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KonTpoabHbie
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
MHo)kecTBa paMOHAJIbHbBIX U
1 €HCTBUTENBHBIX YKCeN. PallnOHANIbHBIE 19 1 bubmmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPaBEHCTBA
) @Oyukiun v rpaguky. CTeneHs ¢ 1eIbM 13 1 bubnuoreka [JOK
Ioxasarejem https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—0il CTENeHN. 23 1 bubnuoreka [JOK
HppannonanbHble ypaBHEHUSI U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyibl
4 TpUroHOMETpUU. TpUTrOHOMETPUYECKHE 27 1 bubmorexa [OK
P piL1p P https://m.edsoo.ru/1568aba3
ypaBHEHUS
Bbu6mmoreka [JOK
5 ITocnenoBaTenbHOCTH U IPOTPECCUN 10 0 hitps://m.edsoo ru/1 568aba3
6 [ToBTOpenue, 0600IIEHUE, CUCTEMATH3ALINS 10 1 bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 5
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11 KIIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KoHnTpoJubHbIe
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI
pecypchbl
CreneHb ¢ palliOHAIbHBIM ITOKA3aTEIEM.
1 [NokazarenpHas ¢pynknus. [lokasarenbHbie 12 1 Bubmmorexa LIOK
YR https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckast GpyHKUHUS.
2 HOFapI/IiMI/IIICCKI/Ie q)yaBII{leHI/ISI u 12 1 bubmmorexa LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckure GyHKIIUNA U UX
3 rpa(bI/IKI/I T IIle"OHOMeT(bI/i]‘leCLII(I/Ie 9 1 bubamorexa [TOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bu6mmoreka [JOK
4 [IpousBognas. [Ipumenenue npou3BOAHON 24 1 httos://m.edsoo.ru/fl Lcdafd
5 WHterpan u ero npuMeHeHus 9 Bubmmorexa [IOK
P p https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 CHCTeMbl ypaBHeHHH 12 ! https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
H 6
/ ATYPAILHRIC 1 HEIIpIC HHCTa https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHue, 06001IeHNe, CHCTEeMaTH3aIUs 13 ) bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7
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YYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
NMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA
MareMarurka: anredpa u Hayajga MaTeMaTHYECKOTO aHaIn3a, TeoMeTpusi. Anredpa v Havasa
MaremaTuueckoro ananusa, 10-11 knaccel/ Anumos 1I.A., Konsrua FO.M., Tkauesa M.B. u
npyrue, AkunonepHoe oomiectBo «M3narensctBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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