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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapIIeH MIKOJIbI, TOCKOJIBbKY, C OJTHOW CTOPOHBI,
OH 00ecCleynBaeT MHCTPYMEHTAIbHYIO 0a3zy [JIsi U3y4eHHUsI BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMUPYET JOTUUECKOE U aOCTPaKTHOE
MBIIIUICHUE YYaIluXcs Ha YpPOBHE, HEOOXOAUMOM JIsi OCBOCHHS KYpPCOB
UH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHUpyET CBOM JOCTHXKCHHUSI B MaTeMaTUUECKo# dopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHU, XUMHHM, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM W OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM OMNBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIENeH peajbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHOBe MeToMKN 00ydeHus anredpe u HauajaM MaTeMaTH4YeCKOro aHaIn3a
JICKUT NEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIBHO-METOAUYECKUE JIMHUU: «YHClIa U BBIUUCICHUAY,
«DyHKINUM U TpapuKn», «Y paBHEHUS U HEpaBEHCTBa», «Hayana Maremaruyeckoro
aHain3a», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JUHUU HW3Yy4yaloTCsd Ha MPOTSHDKEHMM JABYX JIeT OOy4YeHHss B CTapllel IIKoJe,
€CTECTBEHHO JTOMOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA KypC SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE  HECKOJbKMX  MAaTEeMaTUYECKUX JUCUUIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaIU3, TEOPUS MHOXKECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJeBaloT BcE€ Oojiee NIMPOKUM MaTEMaTHYECKUM armapaToMm, y
HUX TIOCNIEJ0BaTeNIbHO (OpPMUPYETCS M COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEMAaTHYECKYIO0 MOJIETb PEATBHON CUTyallH, IPUMEHSATh 3HAHUSI, IOJyYEHHBIE B
Kypce «Anrebpa W Hauyaja MaTeMaTUYECKOro aHaiu3a», JUIsl pelICHHs
CaMOCTOATETILHO  CPOPMYIMPOBAHHOM MaTeMaTHMYeCcKOW 3ajJayd, a 3aTeMm
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenbHO-MeTOANYECKas JIMHUAA «UHUCia M BBIYMCICHHS» 3aBEpILIACT
(opMupoBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM mIKoje. B crapmieil mkosne ocoboe BHUMaHHUE yJemsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3amUCH JACHCTBUTEIBHOIO YHCIA, YMEHUE
pallMOHAJIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynpTaT. OOydaromuecs MOIY4YarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS M HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKEHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaXJIOM pasfielie MpOorpaMMbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUsA LENblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepKaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH pacy€Thl MO (opMynaMm, NpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHWM, a TAKKE BBIPAKCHUM,



COJEpKaIllNX CTENeHU U JorapudMbl. braromaps H3y4eHHIO anreOpamyecKoro
MaTepuaia IpOUCXOAUT NajbHEHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIICHUST yJamuxcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX PACCYXKICHUH,
paboTel C CHMBOJBHBIMH (OpMamH, TMPENCTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. AnreOpa npenaraer 3¢ peKTuBHbIE
WHCTPYMEHTHI JUIS DELICHUS MPaKTHUYECKUX W €CTeCTBEHHO-HAYYHBIX 3ajad,
HaTJISTHO JEMOHCTPUPYET CBOM BO3ZMOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHO-MeTOqUYECKass JHUHUAA «DYHKIMH © TpaQuKA» TECHO
HeperuieTaeTcsl ¢ JPYTUMHU JTUHHUSIMHE Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1aéT
MIOCJIeI0BATEIBHOCTh U3YUCHHS MaTepuana. M3yueHne CTeneHHOM, oKa3aTeIbHOM,
JorapuMUYECKONH W TPUTOHOMETPUYCCKUX (YHKIMHA, UX CBOWCTB M TPadUKOB,
UCTIOb30BaHUe (YHKIIMH ISl PEeIIeHUs 3a/1ad U3 APYTHX y4eOHBIX MPEeIMETOB U
peaslbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTH4YeCKHMM aHAJIM30M, TaK U C
pellieHneM YpaBHEHH W HepaBeHCTB. [Ipu 3ToM OoJbllioe BHUMaHHUE YAETSETCS
(GOpMUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYJIaMH 3aBUCUMOCTH MEXKTY Pa3THIHBIMH
BEJIMYMHAMH, WCCIIEJIOBATh IIOJYYCHHbIE (YHKIWH, CTPOUTh UX TpapuKu.
Martepuain 3Tol cofepKaTebHOM JIMHUN HalleJIeH Ha pa3BUTHE YMEHUN 1 HABBIKOB,
TIO3BOJISIONIUX BHIPAXKATh 3aBUCUMOCTH MEXIY BEIIMYMHAMH B Pa3IMIHON (Qopme:
aHAJUTUYECKOU, Tpaduyecko u ciaoBecHo. Ero wu3ydeHume crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3AIMH, UCTIOTH30BAHUIO AHAJIOTH.

ConepxarenpHas nuHusi «Hauanma maTreMaTHyecKoro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh MCCIIEIOBATh U
CTPOUTH T'papuku GYHKIMH, ONIPEACIISITSE UX HAMOOJIBIITNE U HAUMEHBIIINE 3HAUCHMUS,
BBIUUCTISATh TUIOMIaAn (GUryp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. JlaHHas conep)karenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJENeld pealbHBIX CHTYallud, HaXOXKICHUS
HAWJIYYIIeTO PEIICHHs] B MPUKIATHBIX, B TOM YHCIE COIUATBHO-9KOHOMUYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTH4YEeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO abCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIIIICHUS,
dbopMHUpOBaHUIO YMEHUH paCIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKEe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConeprkaTenpbHO-MeTOANYECKas: THHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAaM  TEOPHUH  MHOXECTB. [ €OpeTHKO-MHOKECTBEHHbBIC
MPEICTABICHUS MTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MAaTEMAaTHUKH W TIPEJIararoT
Hanbosee YHUBEPCAJIbHBIN SA3bIK, OOBEAMHAIOMNN BCE Pa3Aesbl MATEMAaTHKU U €€
MIPWIOKCHUH, OHH CBSI3BIBAIOT pa3HbIE MATEMATHUYECKUE TUCIUTUIMHBI B €IHHOE



nenoe. IloaTroMy BaKHO AaTh BO3MOYKHOCTH IIKOJBHHMKY HMOHUMATh TEOPETUKO-
MHOXXECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMATHKM M MCHOJB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMAaTUYECKOTO  MOJAEIHMPOBAHMS, KOTOPBIE IPHU3BaHbI
c(hopMHpPOBATH HABBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeI0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajiredpbl 1 MaTeMaTHYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. TaKue 3a1aHus BIUIETEHBI B KAXKIbIM U3
pa3ziesioB IpPOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHBIX 3aaad. lIpu pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
yyalniuecss pa3BUBAlOT HAOJIONATEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJb30BaTh AHAIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS] MPUKIIAIHBIX
3a/lay OpraHu3yeTcs B MpOIIecCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa M Hayaia
MaTEMAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydueOHOM 1uTaHe Ha M3ydeHue Kypca aareopbl 1 Hayall MAaTEMaTUUeCKOT0 aHaAIn3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Henelnto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa roaa ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U pEajbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanbHbIE W HppalMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenp ¢ nenbiM  nokaszareneMmM. CranpaptHas  Qopma  3amucu
neicTBUTENbHOrO yHucna. Mcrnonb3oBanue momxojsuiedi  Qopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHUYECKUX 3a]ady M IPEACTaBICHHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIEeHH.

CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHuUe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemmenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU .

[IpruMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUIO MAaTEMATUYECKUX 3a]1a4 U
3a/1a4 U3 Pa3IuYHbIX 00JIaCTel HAYKU U PEabHOM KU3HH.

DyHKUUM U TPaPUKH

OyHkmus, crnocoOwl 3amaHus GyHkuuu. ['paduk  GyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMs ¢ HATypaJibHBIM U LIEIbIM Moka3arenieM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-OW CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHaJIu3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysna CHOXKHBIX NPOLEHTOB. VCronbp3oBaHKWE MPOrpeccUud s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaluu HajJ MHOKecTBamu. Juarpammbl JDinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IprMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEICHUI0 MATEMATUYECKUX
3a/1a4 M 33724 U3 pa3IMuHbIX 00JIacTEel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNM U TPaPUKH

Oynukrus. [lepuonnueckne pyakunn. [IpoMexyTkKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunOonbliee w HavMeHbIee 3HAYCHHE
(GYHKITMU HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U rpadUKU.

[lokazarenbHas u orapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HHUKAIOT MPHU PELICHUU 3aJady U3 APYTHX y4yeOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKU. MeTo1 HHTEPBAIOB JIJISl PEILICHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37eMEHTapHBIX  QyHKIuN.  DopMynbl  HAXOXKIACHUS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKACHUS HAWIy4dllero pEuIeHUus B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPe3yJbTAaThl OCBOCHHUS TPOTrpaMMbl y4eOHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTryeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTMIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B OCTPOEHHUE YCTOMIMBOTO OYAYIIEro.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKICHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Pu3nYeCcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOTo U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAaHHE, COAJTaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryisipHas Gu3nYecKasi aKTUBHOCTH); (DU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

TpynoBoe BoCIIUTaHHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM;, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MATEMaTUYECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIEHO-?KOHOMHMUYECKHUX TPOILECCOB Ha COCTOSHUE MPUPOJHON M COLMATBLHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3aaad B
00J1aCTH OKPY’KAIOIIEH Cpeibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOKHBIX
MOCIICJICTBUH JJII OKPY>KAIOIIECH CpeIbl.

[lenHHOCTH HAYYHOTO O3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak c@epbl YeIOBEUECKOW MeATEIbHOCTH, 3TaroB e
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yabTaThl OCBOEHHUSI MPOTPAMMBbl Yy4EOHOTO Mpeamera
«MartemaTHka» XapaKTepU3YyIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelicmausmMu, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL  OKpYJcawe2o  mMupa,  NpuUMeHeHue  JIO2U4eCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueli).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTeMaTHUECKHUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHAMH; (DOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccupuKauu, OCHOBaHUA JUIsi OOOOIIEHUS U CPABHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeurss B (aKTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOT'O), BHICTPAUBAThH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh Ccroco0 pelieHus y4yeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMpATh HauWOoJiee MOAXOASAIMMA € YUYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )IefICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®W  JaHHOe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeTILHO (hOPMYJIMPOBATH O0OOIIEHHUS M BBIBOJBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTAThH
MIPETOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmanueii:

BBISBIIATH AeUIIUTHI UH(POpMAIHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a/]1a4H;

BbIOMpaTh  WHPOPMANUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;

OLICHUBATH HaJIEXKHOCTh uHpopMalu o CaMOCTOSITEJIHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.



2)  Vuueepcanvnvlie  KOMMYHUKAmMueHbvle  Oelicmsus,  00ecnedusaom
chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00VUAIOUJUXCHL.

OO61enue:

e BOCIPUHUMATHL B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [eJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy PeIICHUs
3aJ1auyi, KOMMEHTHPOBAThH IMOTYUYEHHBIN pPe3ysIbTaT;

e B X0JI¢ OOCYKJEHUS 3aaBaTh BOIIPOCHI TIO CYIIIECTBY 00CYK/1aeMOM TEMBI,
IpOOJIEMBI, peIIacMoOM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKMBATh pPa3JINYUe W CXOJCTBO TO3UIIUN; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PCIICHHWS  3aJla4yd,  JIKCIIEPUMEHTAa,
UCCIICIOBAHUS, TIPOCKTA; CAMOCTOSTEIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 NMPE3eHTAUN U 0COOCHHOCTEH ayIUTOPHUH.

CoTpyaHUYECTBO:

e IIOHUMATh M MCIIOJIH30BATh IPEHMYIIECCTBA KOMaHIHOW U MHIANBUAYATLHOM
paboThI TMPHU pENICHUH YYEeOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensaTh BHABI paboT, OTOBAPUBATHCS, OOCYXKIATh MpPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKUX JIFOJICH;

e YY4aCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYKIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBINOJHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/Ibl; OLICHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

3) Ynusepcanvnoie pecynamuensie oeiicmeaus, obecneuusarom ¢hopmuposarue

CMBICTIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 33Ja4M, BEIOUPAThH CIIOCO0 PEIICHUS C
y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTB IIPY PELICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTATOB NESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOro aHaIu3a
Ha ypOBHE cpefHero o61iero oOpa3oBaHMs JOJKHO OOeCredrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMH: PAIMOHAIIBHOE W JECUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTudyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN.

OnepupoBaTh MOHATHUSIMU: CTENEHb C ILEJIbIM IMOKAa3aTelieM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHLHOTO UHWCIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJILHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoOHaNIbHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHUs 1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBIPAKCHUI U PEIIATh OCHOBHBIC TUIBI LEBIX, PALIMOHAIBHBIX U UPPALHOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA JJISI PELICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKW U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJeNeHUs] ¥ MHOXKECTBO 3HAueHUU (PyHKIMH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU (DYHKIIHMH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKIIMU C IIEJIBIM MTOKA3aTEIEM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN NPH PEIIeHUH 3a]ad U3 APYrHX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATUSIMU: IOCJIENOBATEIBLHOCTh, apupMeTUyYecKas H
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIlass TIeOoMeTpHUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEW U MIPOTPECCUM ISl PEILICHHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3aJ1a4 U3 IPYTHX YUYEOHBIX [IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpenereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJbIX YUCEJI, PA3JIOKEHHUE YHCJIa Ha MPOCThIE MHOXKUATEIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATIBHBIM MOKa3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM YHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs H HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUs  BBIPAKECHUII;
OIIEPUPOBATh MOHATUAMM: IIOKA3aTEIBHOE YPaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUN U HEPABEHCTB.

BoeinosiHATh  mpeoOpa3oBaHUsl  BBIPAXKEHUN, COAEpXkAIIMX JOrapu(msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemeHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh pealibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISAThH
BBIDAXXCHMS, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBl II0 YCIOBHK 3aJayM,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENH C UCTIONB30BAHUEM alllapara aareophl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSIMU:  Tepuoanueckas  (QYHKIHUA, [POMEXKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpeMyMa (yHKIMHM, HauOoJbliee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX IS
ucclieIoBaHus QyHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOM, JorapugmMuueckon M
TPUTOHOMETPUYECKUX (PYHKIMI; U300pakaTh X Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPAMHATHOM MJIOCKOCTHU I'paUKU JUHEWHBIX YpaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JIMHEMHBIX YPABHEHUM.

Hcnonp3zoBaTh rpaduku (QyHKUMH IS  HCCIEAOBAHUS MPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCIIOJIb30BaTh TEOMETPUUICCKUN U PUBNUECKHUI CMBICT TPOU3BOTHOMN JIJIST PEIICHHUS
3a7ay.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHHA.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIETOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U OKCTPEMYMBI, IPUMEHSAThH PE3yIbTaThl UCCIEIOBAHUS K MOCTPOCHHIO TPaduKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4dIIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSAMH: IEepBOOOpa3Hass W  HMHTErpall; IMOHHUMATh
r€OMETPUUECKUN U PU3NUECKUNA CMBICII UHTETpaa.



HaxoauTs mepBooOpa3HbIe 2JIEMEHTAPHBIX ()YHKIINN; BEIYUCIATH HHTETPAI 10
dbopmyne Herorona—JleitOnuma.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHOK€ecTBa pallHOHAJIBHBIX U
. bubnuoreka [JOK
1 JIeMCTBUTENILHEIX uncen. ParmmonansHbIe 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [JOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 | bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
bu6mmoreka [IOK
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUH 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0600IIEHNE, CUCTEMATU3 AL 3 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmuyeckas KITHSL.
puc Py Bu6morexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckune KITUW U UX
P P Py Bu6nuorexa [IOK
3 rpaduku. TpuroHomerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [IOK
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1 hitps+//m.edsoo.r/f1 1cdafd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHCHUI 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
7 HarypanesHble u nensie yncna 6 Bubmiorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 ) bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




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

* MaTtemaruka: anrebpa v Hayajga MaTeMaTUYECKOTO aHaIM3a, TEOMETPHUS.
Anrebpa u Hauana MatemMaTudeckoro ananusa, 10-11 knmaccsl/ Anumos 111 A.,
Komnsarun F0.M., TkaueBa M.B. u np., AknuonepHoe o0iiectBo «M3aaTenbcTBo

«HpOCBCI_HeHI/IC»

METOJINYECKHUE MATEPHAJIBI 1JIA YYUTEJA
Mertoaudeckue pekomeHaanuu k yueonuky 1. A. Anumosa, 0. M. Konsruna,
H. E. ®énoposoii u ap. 10-11 kinaccel. ABTopsl: H. E. ®énoposa. M. B. Tkauéga.

5-e uznanue, crepeorunnnoe Mocksa «IIpocsemenune» 2023

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bubnmoreka IIOK

https://m.edsoo.ru/
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