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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anredpa W Hayajsa MaTEMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHsS misi oOydaromuxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe DejiepaabHOrO rOCYJAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHETO
oOmero  oOpa3oBaHusi, ¢ Y4Y4E€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHMUIA,
MPEABIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUH POCCHUHUCKOTO
oOpa3zoBanus. Peanm3anus mporpamMmbl OO0ECrEYMBAET OBJAJACHUE KIFOUCBBIMU
KOMIETEHIIUSIMU, COCTABIISIONIMMU OCHOBY [IJII CAMOPA3BUTHUS W HEMPEPHIBHOTO
o0Opa3oBaHuUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIU3a» SIBJISICTCS OJHUM W3
HanmOoJiee 3HAYMMBIX B IPOrpaMMe CTapLIei IIKOJIbI, TOCKOIbKY, C OJHOW CTOPOHBI,
OH 00ecreyrBaeT HMHCTPYMEHTAIbHYIO 0a3y /Uil H3Y4YEHHs BCEX ECTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYrodl CTOPOHBI, (OPMUPYET JIOTMUYECKOEe M abCTpakTHOE
MBIIUIEHAE YYallUXCAd Ha YPOBHE, HEOOXOJUMOM Uil OCBOCHHS KypCOB
uH(pOpMaATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
yyaliecs: OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTHIeCKOU popMme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOIO aHalIM3a 3aKja/JbIBae€T OCHOBY IS
YCIICIITHOTO OBJIAJCHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX
TEHACHIIMA SKOHOMHMKH M OOIIECTBEHHOW >XW3HH, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOJb30BATh
UX B MOBCEAHEBHOMN XH3HU. B TOXe BpeMs oBiajieHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH MAaT€MaTUYECKUMH KOHCTPYKLUHUSMH pa3BUBAaCT YMEHHE HAXOJIUTh
3aKOHOMEpPHOCTH, OOOCHOBBIBaTh UCTUHHOCTb  YTBEP)KIEHUSA, HCIOIb30BATh
00001lIeHHEe M KOHKpETH3aluio, aOCTparupoBaHWE U aHAJOTHI0, (opmMupyer
KpeaTUBHOE M KPUTHYECKOE MbllUieHHe. B Xoxe wu3ydeHus anreOppl M Hayal
MaTEeMaTHYECKOr0 aHaju3a B CTaplledl IMIKOJE ydalluecs MOJy4YaloT HOBBIH OMBIT
pelieHusl TPUKIAAHBIX 3aJady, CAMOCTOSITEIBHOIO MOCTPOCHHUS MaTEeMaTUYECKHUX
MOJIeJIel peanbHBIX CUTYallMid U WHTEPIPETAINH MMOTYICHHBIX PEIICHUN, 3HAKOMSTCS
C MpUMepaMu MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKEe U B UCKYCCTBE,
C BBIJAIOUIMMHCS MATEMAaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc o0mnamaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHLUAIOM, KOTOPBIH
peanu3yeTrcsi Kak 4epe3 y4eOHBIM Marepuall, CIOoCOOCTBYIOMIMN (POPMUPOBAHUIO
HAy4YHOT'O MHPOBO33pPEHHUS, TaK M uepe3 crneuuduxky ydeOHOU IesTeIbHOCTH,
TpeOyroIIel caMOCTOATEIbHOCTH, aKKyPaTHOCTH, MPOJOJIKUTEIFHON KOHIIEHTPALUU
BHUMAaHUS ¥ OTBETCTBEHHOCTH 3 MOJIyUYEHHBIN pe3yNbTaT.
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B ocHoBe MeTonuku 00ydyeHMs anreOpe U HadajlaM MaTeMaTHYECKOIro aHaJln3a
JICKUT ACSITETbHOCTHBIN NMPUHIUI 00YUICHHS.

CrpykTypa Kypca «Anredpa M Hayala MaTeMAaTHYECKOrO aHajIn3a» BKIIOYAET
CIIEYIOIIUE COACPKATEIBHO-METOAUYECKUE JUHUM: «Yucaa W BBIYUCICHUS,
«DyHKIMHU U rpagukuy, «YpaBHEHUs] U HepaBeHCTBa», «Hadana mMaTemaTHueckoro
aHanusa», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEINBHO-METOAUYECKHE
JUHUM H3y4YalOTCs HAa MPOTHKEHHH JABYX JIeT OOy4YeHMss B CTapuieil IMKoJje,
€CTECTBEHHO JOIOJHAA IPYr Ipyra M MOCTENEHHO HACHIIASACh HOBBIMH TEMAaMH U
pazaenamu. [laHHBIN KypcC SIBISIETCSI MHTETPAaTUBHBIM, ITOCKOJIbKY OOBEIUHSET B cede
COJICp’KaHUE HECKOJIBKUX MATEMaTHYECKUX IUCLMIUIMH: anredpa, TPUTOHOMETpUS,
MaTeMaTHYECKUM aHAJIN3, TEOpUs MHOKeCTB M 1p. Ilo mMepe Toro kak ywammuecs
OBJIAJICBAIOT BC€ Oojee [MIMPOKUM MATEMaTUYECKUM  alapaToM, Y HHX
NOCNIE0BATEIbHO  (OPMUPYETCSI W COBEPILIEHCTBYETCS  YMEHHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJEINb PEAIbHOM CUTYyalllH, NIPUMEHITh 3HaHUS, ITOJIYyYEHHBIE B
Kypce «Aiurebpa W Hayajla MAaT€MaTH4YEeCKOro aHaju3ay, Uil pelIeHus
CaMOCTOATENBHO  CPOPMYJIMPOBAHHOM  MaTE€MaTUYeCKOM  3aJadd, a  3aTeM
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

ConepxarenpHO-MeTOAUMYECKas JIMHUS «YHCiIa M BBIYMCIICHHS 3aBEPIIACT
(GopMUpOBaHNME HABBIKOB MCIIOJNb30BAHMS JIEHCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HAyaTO B OCHOBHOM Ikojie. B crapmieil 1mikosie oco0oe BHUMaHUE YJENSeTCs
(GOpMHUPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3MYHBIX (OpPM 3amucu  JEHUCTBUTEIBHOTO 4YHUCA, YMEHHE
pPAalMOHAIIBHO BBINOJHATH JEHCTBHS C HHUMH, JelaThb MPUKUIKY, OLEHUBATH
pe3yapTaT. OOyuwarouiyecs: IMOJIy4alOT HABbIKM TNPUOJMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JEWCTBUM C YKCJIaMH, 3allUCaHHBIMU B CTaHJApTHON (¢opwme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAXKECHUM.

JIuaus «YpaBHEHHsST W HEPABEHCTBA» PEAIM3YETCs HA NPOTSIKEHHH BCErO
oOyueHuss B cTaplied MIKOJIe, IOCKOJIbKY B KaXKIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEHIeHHE COOTBETCTBYIOMIMX 3afad. OOydarommuecs OBIIAJEBAIOT
pa3IMYHBIMM  METOJAMM PEIICHUs] UENbIX, PAlMOHAIBHBIX, HPPALUOHAIbHBIX,
MOKAa3aTeJIbHbIX, TIOTAPU(YMHUUECKIUX U TPUTOHOMETPUUECKUX YPaBHEHU, HEPABEHCTB
u ux cucteM. [lomyuyeHHble YMEHHUS HCIONB3YIOTCS MPHU UCCIENOBAaHUM (QYHKIUM C
NOMOILBIO TPOW3BOJHOM, PEIICHWH MPUKIAIHBIX 33Ja4 W 33Ja4 Ha HAXO0XKICHHE
HanOOJIbIIMX W HAaUMEHBIIMX 3HaueHUW (yHKUMU. J(aHHAs copepxaTenbHas JTUHUSA
BKJIIOYAET B c€0s Takke (POPMUPOBAHUE YMEHUM BBIMOIHATH PAcU€Thl O hopMyIiam,
npeoOpa3oBaHus LEJbIX, PALMOHATBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPQXEHHI, a TaKKe BBIPAKEHUI, COEepKaIUX CTeNeHH U jorapudmel. brarogaps
U3YYEHHIO anreOpanyeckoro Marepuajga MpPOUCXONUT JajibHEHIee pa3BUTHE
QJITOPUTMHUYECKOIO M a0CTPAKTHOTO MBIIUIEHUS ydaluxcs, (JOpMUPYIOTCS HaBBIKU
JNEAYKTUBHBIX PacCyXJE€HUH, paboThl C CHUMBOJBbHBIMU (hOpMaMH, IPEICTaBICHUS
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3aKOHOMEPHOCTEH W 3aBHCUMOCTEM B BHJIE PABEHCTB U HEPaBEHCTB. AJreOpa
npemnaraeT d(PQPeKTUBHBIE WHCTPYMEHTHI IS PEIICHHS] TMPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aja4, HarIsgHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxkaTenbHO-MeTOAMYECKass JUHUS «DyHKIUMU W Trpa@uKd»  TECHO
MepEIyIeTaeTCsl ¢ IPYrUMHU JIMHUSIMU Kypca, MTOCKOJbKY B KaKOM-TO CMBbICIIE 3aJaET
MOCJIEA0BATEILHOCTh M3YUEHHsI MaTepuaina. M3yueHune CTeneHHOM, MoKa3aTeIbHOMH,
Jgorapu(pMUUEcKOl W TPUTOHOMETPUUYECKUX (PYHKIMHA, UX CBOMCTB M TpadUKOB,
WCIIOJIb30BaHNe (YHKIUN JIA peIIeHUs 3ajad U3 JAPYruX Y4eOHBIX NPEJAMETOB H
pEAIbHON KWU3HUW TECHO CBA3AHO KaK C MaTeMaTUYECKUM aHajlu30M, TaK M C
pelieHreM ypaBHEHUM M HepaBeHCTB. Ilpu 3ToM Oofblioe BHUMaHHUE YIEISAECTCS
GbopMUPOBAHUIO YMEHUS BBIpAXKATh (POpMyIaMy 3aBUCUMOCTH MEXKIY Pa3IMuHbIMU
BEJIMYMHAMH, MCCIICOBATh MOJIyYeHHbIE (DYHKIIUU, CTPOUTh UX Ipaduku. MaTtepuan
9TOM COJAEp)XaTEIbHOW JIMHMM HAlleJICH Ha pPa3BUTHUE YMEHUW U HaBBIKOB,
MTO3BOJISIONIMX BBIpaXKaTh 3aBHCUMOCTH MEXIY BEIMYMHAMU B pazInuHON (opme:
aHaJTUTUYECKOU, Tpaduyeckoi u coBecHOU. Ero u3ydyeHue cnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3AIWH,
HCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas JauHug «Hayana MaremMaTHMUecKOro aHaiv3a» IO03BOJISET
CYILIECTBEHHO PACUIMPUTh KPYyr KaKk MaTeMaTHYECKHX, TaK M TPUKIAIHBIX 3ajad,
JIOCTYMHBIX OOYYaroIMUMCS, Y KOTOPBIX MOSBISAECTCS BO3MOXHOCTb HUCCIEIOBaTH U
cTpouth rpaduku GyHKIUH, ONpeaessaTh UX HAaUOOJbIINEe U HAUMEHBIIINE 3HAUCHUS,
BBIYUCIIATH IUIOMAAM (GUTyp W OO0BEMBI TEN, HAXOIUTh CKOPOCTH WU YCKOPEHHUS
nporeccoB. JlaHHasi cojepiKartenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJe pealbHBbIX CHUTYallMi, HaXO0XJIEHUS
HAWJTy4IlIeTO PEIICHUS B MPUKIAJAHBIX, B TOM YHUCJE COIMAIbHO-’KOHOMHUYECKUX,
3a1aqax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHajn3a CIOCOOCTBYET
Pa3BUTHUIO a0CTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO0 W KPEaTUBHOTO MBIIUICHHUS,
GbOopMHUpPOBAHNUIO YMEHUIN Paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHUKHU B HayKe,
TeXHUKe W ucKyccTBe. OOyuwaromyecs Yy3HAIOT O BBIJAIOIIUXCS pe3ysIbTaTax,
MOJTYYEHHBIX B X0JI€ Pa3BUTUSI MAaTEMAaTUKH KaK HayKH, U UX aBTOpax.

ConepxaTteapHO-MeTOoAMYeCKass JuHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM
MOCBAIIIEHAa  DJIEMEHTaM  TEOPUM  MHOXKECTB.  T€OpEeTHKO-MHO>KECTBEHHbBIC
MpeCTaBJICHUs] TTPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTEMaTUKH WM TPEJIararoT
HanOoJiee YHUBEPCAIbHBIN S3BIK, OOBEIUHSAIONINNA BCE pa3feibl MaTeMaTUKU U €€
MPUJIOKEHUN, OHM CBSI3BIBAIOT Pa3Hble MAaTeMaTUYECKUE AUCIUIUIMHBI B €IUHOE
nenoe. I[losToMy BaxXHO AaTh BO3MOXHOCThH IIKOJIBHUKY IMOHUMAaTh TEOPETUKO-
MHOYKECTBEHHBII SI3bIK COBPEMEHHOM MaTEMaTHUKW W UCIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICIICH.



B kypce «AnreOpa 1 Hayajga MaTeMaTUYECKOTIO aHAJIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTE€MaTHYECKOTO MOJEIHPOBAHUS, KOTOpPbIE TPHU3BAHBI CPOPMHUPOBATH
HABBIKH IMOCTPOCHHUSI MOJIEIEN pEeabHbIX CUTYalWld, UCCIEAOBAHMS 3THX MOJAEIEH C
MOMOIIBIO anmapara ainreOpbl M MaTeMaTUYEeCKOro aHaiu3a W HWHTepHpeTaluu
MOJIYYEHHBIX pE3yNbTaTOB. TakuWe 3aJaHdsl BIUIETEHbl B KaXIbld W3 PAa3IEioOB
IIPOrpaMMBbl, TOCKOJBKY BECh MaTe€pHall Kypca IIMPOKO MCHOJb3YETCs IS PEIICHUs
NpUKIAAHbIX 3a7ad. [lpu pemieHny pealbHbIX NPAKTUYECKUX 3aJad ydaluecs
pPa3BUBAIOT HAOJI0/IaTENBHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIOJIb30BATh AHANOTHUIO, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. [lesarensHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 337124
OpraHu3yeTcsi B NIpOLECCe HM3YyYEeHHs BCEX TeM Kypca «Anrebpa M Hadana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydebHOM m1aHe Ha M3ydeHHE Kypca ainreOpbl 1 Hadal MaTeMaTHYECKOTO aHaIu3a
Ha 0a30BOM ypOBHE OTBOJAMTCS 2 4aca B Heaemio B 10 kimacce u 3 yaca B HEJICNIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia v BbIYMCICHUS

PanmonaneHple yncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, IMPOLEHTHI,
OECKOHEUYHbIE  MEpUOAMYECKHE  JIpoOu.  ApupMETHUEeCKHE  Olepaluud ¢
palMoOHaIbHBIMU YUCIIAMHM, MpeoOpa3oBaHUs YUCIOBBIX BbIpakeHUH. [IpumeHenue
Ipo0el W MPOLIEHTOB JUIsl PEIICHMs NMPUKIAIHBIX 334ad W3 Pa3IM4YHbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JleiictBuTenpHple  uucia. PanvoHanmpHble M MPpALMOHAIBHBIE  YHUCIIA.
ApudpmeTnueckue Omnepauud ¢ JeUCTBUTENbHBIMU 4HciaMu. [IpuOmmkEHHbIe
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

CreneHnsb ¢ 1enbIM nokazareneM. CtannapTHas (opma 3anucu JeHCTBUTEIbHOTO
yucna. Mcnonb3oBanue noaxonsuieil Gopmel 3amucH ACHCTBUTENBHBIX YUCET JUIS
peLIeHUs IPAKTUYECKUX 3a71a4 U IPEACTABICHUS JaHHbIX.

ApudmMernuecknii  KOpeHb  HATypajbHOM CTETICHU. HevictBus ¢
apu(PpMETUUECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHyC, KOCUHYC M TaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHHE, KOPeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

PelieHre TpUroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKu U pealbHOM JKU3HH.

DyHKIUHN U TPAPUKH

OyHkus, cnocoosl 3ananus Gynkiuu. ['paduk dyHkuun. Bzaumuo oOpatHbie
byHKIINN.

OOnacTh ompezeNeHuss U MHOXECTBO 3HaueHuUd (ynkuuu. Hynmu QyHkumm.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (QYHKIUU.

CrenenHast QyHKIUSI C HaTypaJbHBIM W LEIbIM IMOKa3aTesneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHs N-OW CTEIEHMU.

TpuroHomeTpuueckass OKPYKHOCTb, OIPEACIEHUE TPUTOHOMETPUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.



Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 33JjaHUs MOCIEI0BAaTEIbHOCTE. MOHOTOHHBIE
IIOCJIEA0BATEILHOCTH.

Apudmerrueckas U reomMeTpuyeckas mporpeccuu. beckoHeyHo yObIBaroias
reoMmerpudeckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TreoMeTpHYecKOn
nporpeccur. Dopmyna CIOXKHBIX NPOLUEHTOB. VCHoOJNb30BaHWE NPOrPECCUU IS
pEIICHUS PeallbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOXecTBO, omnepanuu Haja MHOXkecTBamHu. [luarpammbl Oiinepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO ammapara JUisi OINWCAHUS PeallbHbIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMOoCTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHHU.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JIOTAPU(MBI.

[IpeoOpa3oBanue BBIpAXKEHHUH, COJAEP)KAIIMX CTENEHW C PpalUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucrteMbl JIMHENHBIX YpaBHEHUM. PellleHMe NpUKIagHbIX 3a1ad C IOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTeMAaTHYECKHUX
3a/1a4 v 3a71a4 U3 Pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKH

Oyukus. [lepuognueckue QpyHkuuu. [IpoMexyTKu MOHOTOHHOCTH (PYHKIUH.
Makcumymbl U MuUHUMYMBbl (GyHKIuU. HauOonbliee M HauMeHblee 3HAYCHHE
GyHKIIMM Ha TTIPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u jorapudmuueckas GyHKINUU, UX CBOMCTBA U rpad UK.

Hcnonb3oBanue rpadukoB (YHKIUNA Uil PEIICHUS yYpaBHEHUM U JIMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpapukoB (yHKUUN I MCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELICHUH 3a7ad U3 JAPYruX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayasa MmaTeMaTH4€CKOI0 aHAJIN3A

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTpuueckuit 1 PU3NIECKUI CMBICI TPOU3BOTHOM.

[TpousBoaHbIe 3neMeHTapHbIX QYHKIUI. POPMYITBl HAX0XKACHUS TTPOU3BOTHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[TpumeHeHre TPOU3BOAHON K MCCIEAOBAHMIO (DYHKUIMH HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxkneHne HanOoOJbLIIEr0 M HAaUMEHbBIIEro 3HaueHus (pyHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM JUII HAXOXKICHHS HAWIYYIIETO PpELICHUS B
NPUKIAIHBIX 33/a4ax, AJis ONpeAesIeHUus] CKOPOCTH Ipolecca, 3aJaHHOro (hopMysioi
WK TpaduKOM.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuueckuii U (pU3N4EeCKuil CMbICII. Beruncienrne nurerpaia
o ¢popmyne Hetotrona—Jleitbuua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘{€6HOFO mpcamMeTa «MartemaTuka» JOJIDKHO o0ecreynBaTh
JOCTUIKCHHUC Ha YPOBHC CPCIHCTO O6H16I‘O O6paBOBaHI/IH CJICaAyIOIUX JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS TPOTPaMMBI  y4EOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMK 00YyYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4WI€HA POCCUIICKOro O0IIeCTBa, MPEACTABICHUEM O MAaTEMATUYECKIX
OCHOBaxX (PYHKIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpOLEIYD
rpaKJaHCKOTo 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aUMOJIEHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIIUSIMU U HA3HAYCHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKONW HUJIEHTUYHOCTU, YBOXKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOW MAaTEMAaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATHKOB U POCCHUICKOW MAaTEeMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO OJTUX JOCTIKEHUW B JPYTUX HAyKax, TEXHOJOTHUsX, cdepax
HYKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, ATUYECKOTO MOBEJECHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUM HAYKU U JEATEebHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUHN, PACCYKIACHUI; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aclieKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHSITh MaTeMaTHYeCKUEe 3HAHUSA B
WHTEpecax 3I0pOBOTr0 U 0€30MmacHOro 0bpasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (37J0pOBOE MHTAaHHWE, COAIAHCHUPOBAHHBIN PEXUM 3aHATHA U
OT/bIXa, peryyisipHas ¢u3udeckas aKTUBHOCTH); (PM3UYECKOTO0 COBEPIIICHCTBOBAHMUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYyAY, OCO3HAHMEM IIEHHOCTH TPYAOJIOOMUS; MHTEPECOM K
paznuyHbIM cepam npodhecCUuOHANIbHON AESTEIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOM



U e€ IpUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BbIOOpP Oyayieit mpodeccuu
U PEaIn30BBIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTHIO U CITIOCOOHOCTHIO
K MaTeMaTU4eCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHHWIO HA MPOTSHKCHUHM BCEU
JKU3HHU, TOTOBHOCTBHIO K AaKTHBHOMY Yy4YacTHUIO B PEHICHUM MNPAKTUYECKUX 3ajad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

COPMHPOBAHHOCTHIO  IKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEM BIIHSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUAIBHOU
Cpellbl, 0OCO3HaHHUEM TJI00aJILHOTO XapaKTepa HKOJIOTHYECKUX Mpo0sieM; OpueHTauen
HAa TpPUMEHEHHWE MaTEeMaTHUYeCKHX 3HaHWM JJid peuieHus 3ajad B 00yacTu
OKpY’)Karolel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM NMPAKTUKHU, TOHUMAHUEM MaTEMaTHYECKOM
HayKH Kak c(epbl 4eJIOBEUECKOM AESATEIbHOCTH, ATANOB €€ Pa3BUTUSI U 3HAYUMOCTU
JUTSL Pa3BUTHS ITUBHJIM3AIMH; OBJIAJCHUEM S3BIKOM MaTEMaTUKH W MaTeMaTHYECKOM
KyJbTYPOU KaK CpeJICTBOM MMO3HAHMSI MUPA; TOTOBHOCTHIO OCYIIECTBIIATh MPOEKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEbHOCTh MHAUBUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOTO mMpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaIbHbIMU Pe2yIMUBHbIMU OeUCMBUIMU.

1) Vuusepcanvnvie  noznasamenibHvle  Oelicmaus, obecneuusarom
Gdopmuposanue 06a308bIX KOCHUMUBHBLIX Npoyeccos obyuarowuxci (oceoenue
Memo008  NO3HAHUSL  OKpyjcawuweco  Mupa,  NpuMeHeHue  J102U4ecKux,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBbie JIorn4eckue NeUCTBHUS:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
O0OBEKTOB, TOHATHHA, OTHOIICHHH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpEJICICHUS] ~ TOHSATUH;  YCTAHABIMBATh  CYIIECTBEHHBIH  TMPHU3HAK
KIaccu(uKany, OCHOBaHUS I OOOOIIEHHWS W CPAaBHEHHS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH M  TPEOOPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHbIC, €JIMHUYHBIC, YacCTHbIE M OOIIHE;
YCIIOBHBIE;
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e BBIABJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (aKkTax, aHHBIX, HAOIIONCHUSIX W YTBEPKICHUSX; TPEaaratb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

e JleJaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CAMOCTOSTEIIBHO JOKA3aTEeILCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMBble W OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIUIO, TMPUBOIUTH
IpUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXIACHUS U
BBIBOJIBL;

e BBIOMpaTh cHoco0® pemieHus Yy4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEICHUs, BbIOUpATh HauOoJee MNOAXOAAINMNA C Yy4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBsie nccnenoBaTeNibcKue AeUCTBUS:

e HCIIOJBH30BAaTh BOIPOCHl KAaK HCCIENOBATEIBCKUN HHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOPEUHE, MpodsIeMy,
yCTaHaBJIMBAaTh  HWCKOMOE€ ®W  JaHHOe,  (opMUpoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SIBICHUS,
MpoIlecca, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
MPOLIECCAMH;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, MCCIIEIOBAaHUsA, OIICHMBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOXXHOE pa3BUTHE TIpOIlecca, a TakKe BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarnueii:

e BBIBIIATH AeUUIUTHI UH(POpPMAIIMHU, TAHHBIX, HEOOXOIUMBIX I OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh MH(POPMAIUIO U3 UCTOYHHUKOB PA3IUYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAITUIO PA3TNIHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

e CTPYKTYypUpOBaTh MH(POPMAIHIO, MPEACTABIATh €€ B pa3IMuHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD nHbopMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VuusepcanvHvle  KOMMyHUKamueHwvle  Oelicmeus,  00ecneuusaom

chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO01ienue:
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BOCIIPUHUMATh U (DOPMYITUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
IeISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W MNUCBMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a7a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B XO7le 00CYXeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
poOJIeMBI, pEelNIaeMOl 3a/lau, BHICKA3hIBATh WJICH, HAICJICHHBIC HA TIOWCK
PEIICHUS; CONIOCTABJISITh CBOU CYXKJICHUS C CYKIACHHUSIMH APYTUX YYACTHUKOB
auanora, OOHApYXMBaTh PA3MUMe M CXOJICTBO TO3UIMH; B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEIOBaHMS,
MPOEKTA; CAMOCTOSATENIBHO BHIOUPATh (POpMAT BBICTYILJICHUS C YUETOM 33724
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyIHUYECTBO:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIINECTBA KOMAH/IHON U WHANBUIYaIbHON
paboThl TpH pelIeHWH YYeOHBIX 3aj7a4; MPUHUMATh II€JIb COBMECTHOMU
NEATEIbHOCTH,  IJIJAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOW  PaboThI,
pacmpenensaTb BHIBI pabOT, JOrOBapUBaThCS, OOCYXAAaTh IMpoOLEcC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B I'PYIIOBLIX (hopmax paboThl (0OCyXaeHHsl, 0OMEH MHEHMUIA,
«MO3TOBBIE INTYpPMB» ¥ WHBIC); BBITIOJHATh CBOIO YacTb pabOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOETO BKJIaga B  OOmIMHA  TPOAYKT TIO  KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vnusepcanvhovle pezynamuenvie oeticmeus, obecneuusarom opmuposamie
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUHHOCTIU.
Camoopranuzanus:

COCTABJISIThH IUIAH, AJITOPUTM PEIICHHs 3aJa4d, BHIOMpPATh CIOCOO pEeIIeHUs C

y4€TOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(OpMALIHH.
CaMOKOHTPOJIB:

BJIaJICTh ~ HABBIKAMHU  TIO3HABaTeJbHOW  peduiekcun Kak  OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpollecca M pe3ysbTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IIPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBHI B JIESITEIILHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHIBICHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUAM, OOBICHATH
NPUYUHBl JOCTH)KEHUSI WA HENOCTHKEHHUS PE3YJIbTAaTOB JESITEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa U Hauajla MaTEMAaTHYECKOIO aHau3a» Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMsl JTOJDKHO OOECIeYMBATh JOCTHKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh NOHATHAMHU: palMOHAIBHOE M  JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BeimonHATh  apudmMeTHUecKHMe ~— OmepaluMd ¢ pAalMOHAJBHBIMM U
JEACTBUTEIbHBIMU YUCIIAMU.

BbInonHATe NpUOMMKEHHBIE BBIYHUCICHUS, UCHOJb3Yysl IMpaBWila OKpYTJICHMUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUAMHU: CTENEHB C LENbIM [TOKa3aTeNeM; CTaHAapTHas popma
3aIlMCU  JCHUCTBUTEJIBHOIO YMCIIA, KOPEHb HATYpaJbHOW CTEIEHU; HCIOJIb30BATh
HOIXOJAIIYI0 (HOpMY 3alUCH JAEHCTBUTEIBHBIX YMCEN JJI PEUICHUS MPaKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

OnepupoBaTh NMOHATHUSMU: CUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOTO yrja Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMHU: TOXIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJIOE,
palOHAJIBHOE, MPPALMOHAIBHOE YPAaBHEHHME, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BeimonHsaTe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoInonHAT TpeoOpa3oBaHusl LEbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHNUW U PEIIaTh OCHOBHBIE THIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA Il PELICHUs MATEMAaTUYECKUX 3a4a4 U
3aJlay U3 pa3aMvHbIX 001acTel HayKu U peaibHOU KU3HHU.

MopnenupoBaTh peajibHble CHUTYyallMM Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPDAKEHUS, YPABHEHHWs, HEPABEHCTBA II0 YCJIOBUIO 3aJayd, HCCIIEIOBATH
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKH

OmnepupoBarh NOHATUAMM: (PYHKLHSA, CHOCOOBI 3ahaHHUd (QYHKIMH, 00IacTb
ONpENENCHUs] U MHOXECTBO 3HaueHMH (QyHKUuM, rpaduk (yHKIUU, B3aUMHO

oOpaTHble PYHKIINU.
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OmnepupoBaTh MNOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLUMH, HYJIU (PYHKIHUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnons3oBate rpaduku GyHKUINN A peIICHUS] YpaBHEHHI.

Crpoute M uMTaTh IpaUKU JMHEHHOW (PYHKLIMH, KBaJpaTUUYHON (PYHKLMH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIeM.

Wcnonp3oBath Tpaduku (QyHKIUH I8 HCCIEIOBAaHUS IPOILECCOB U
3aBHCHUMOCTEH TpH pEIIeHWH 33Jad U3 IPYIHX YYeOHBIX MPEIMETOB U pearbHON
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEXIY BEIIUYUHAMH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OnepupoBaTh  TOHATUSMHU:  IOCJIENOBATENIbHOCTb, apudMeTrndyeckas u
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO  yObIBaromiass reoMeTpuYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETpUUECKON IPOrpeCcCuu.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA IOCJIEAOBATEIBHOCTEW M IPOrPECCUM ISl PELICHUs
peanpHBIX 3a7a4 NPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT I ONHMCAHMS peajbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBaTh MOHATUAMU: ONPENEIEHUE, TEOPEMA, CIIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucia ¥ BIYMCICHUSA

OnepupoBaTh MNOHATUSAMHU: HATypaJIbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU IEJIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IPOCTHIE MHOKUTEIU 11
pelIeHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh MOHATUSMHU: JIOTapU(pM 4YHUCIA, OECATUYHbIE W HaTypajbHbIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHU Jisl MPEe0Opa30BaHUs BBIPAXKEHH; ONIEpUPOBATH
MOHATUSAMU: IIOKA3aTEIbHOE YpPaBHEHUE U HEPABEHCTBO; PELIATH OCHOBHBIC TUIIBI
IIOKA3aTEJIbHBIX YPABHEHU U HEPABEHCTB.

BemmonusaTe  npeoOpa3oBaHMsl — BBIpAXEHUH, COJEp)KalIMX JIorapugMsl;
ONEepUpOBaTh TMOHATUSMU: JOTrapu(pMUUYECKOE ypaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI JIOTrapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.
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OnepupoBaTh INOHATHUAMM: CUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pELICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKUX 3a4ad.

HaxoauTp pemeHns MpOCTEHMIIMX CHCTEM KU COBOKYIIHOCTEH PALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBaTb pealbHbIE CHUTyallUM Ha $3bIKE aireOpbl, COCTABIATH
BBIPAKEHUs, YPABHEHNUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33Ja4H, UCCIIEIOBATh
MIOCTPOCHHBIE MOJICIIU C MCIIOJIb30BAHUEM armapara ainreopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTb  MNOHATUSAMU:  NEpUOAMYECKAss  (PYHKIMS,  IPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMa (PyHKIUHU, HAaHOOJIbLIIEE U HAUMEHbILIEE
3HaueHUA (QYHKLIHUH Ha IPOMEKYTKE; UCIOJIb30BaTh UX ISl UCCIENOBAHUS (DYHKIIMH,
3aJIaHHOM TpaUKOM.

OmnepupoBaTh MOHATHUSAMHU: TpadUKH IMOKA3aTENbHOM, JOrapupMUUecKod u
TPUTOHOMETPUUECKUX (PYHKIMM; H300pa’kaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUs YPAaBHEHUN U HEPABEHCTB.

N300paxath Ha KOOPAMHATHOW IUIOCKOCTU TpaUKH JUHEHHBIX YpPABHEHUH U
WCIIOJIb30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBate rTpaduku (yHKUMH [O7O8 HUCCIENOBAHUSA IPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUILINH.

Hauyana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATHSAMU: HENpPEphIBHAS (PYHKUUS; MTPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3MYECKHI CMBICT MPOU3BOJHOMN ISl pelleHus
3a1ad.

HaxoauTts nmpou3BOAHBIE 3JEMEHTAPHBIX (DYHKUMN, BBIYUCIATH MPOU3BOJHBIC
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl HCCIIEOBAaHUS (YHKIMHA HA MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO IpaKOB.

Hcnonp30BaTh INMPOM3BOAHYIO JUIS HAXOXKACHUSA HAWIYUIIETO pELIEeHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh  NOHATUSIMU:  TEPBOOOpa3Hass M HUHTErpall; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts nmepBooOpa3Hble 3J€MEHTapHBIX (PYHKIMIA; BBIYUCIATH UHTErPaj MO
dbopmyne Herorona—JleitOnura.

Peware npuknagHeie 3aJadyd, B TOM YHUCJIE COLUMAIBbHO-3KOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 4yacoB
Ne HanmenoBaHmue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Konrposbubie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
MHokecTBa pallMOHAJIBHBIX U https://resh.edu.ru/subject/51/10/
1 JIEUCTBUTEIILHEIX uncen. ParmonansHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oynakuuu U rpaguku. CTENeHb C 1ebIM 6 https://resh.edu.ru/subject/51/10/
okKasarejieM
3 Apudmerndeckuii KOpeHb N—0i CTETIICHHU. 18 1 https://resh.edu.ru/subject/51/10/
UppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl https://resh.edu.ru/subject/51/10/
4 TpUroHOMETpHUH. T pUroHOMeTpHUUYeCcKre 22 1
ypaBHEHUS
5 IToce10BaTeNbHOCTH U TIPOTPECCHH 5 https://resh.edu.ru/subject/51/10/
5 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 3 1 https://resh.edu.ru/subject/51/10/
3HAHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThbI
Crenenb ¢ palliOHATBHBIM ITOKAa3aTEJIEM. https://resh.edu.ru/subject/51/11/
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS. https://resh.edu.ru/subject/51/11/
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKINH U UX https://resh.edu.ru/subject/51/11/
3 rpaduku. TpuroHomeTprudecKkue 9 1
HEpaBEHCTBA
4 [TpousBoanas. [IpumeHeHre Npou3BOIHON 24 1 https://resh.edu.ru/subject/51/11/
5 VIHTErpar ¥ ero MpHUMeHeHNs 9 https://resh.edu.ru/subject/51/11/
6 CHCTEMBI ypaBHEHHIT 12 1 https://resh.edu.ru/subject/51/11/
7 HaTypanbHbIe 1 1e/Tble Trca 6 https://resh.edu.ru/subject/51/11/
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 ) https://resh.edu.ru/subject/51/11/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

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