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HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpamma y4eObHOro Kypca «Ainredpa U Hadajla MaTeMaTHYECKOro
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe DenepanbHOr0 rOCYIapCTBEHHOT'O0 00Pa30BATEILHOT'O CTAHIAPTA CPEIHETO
obmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbABIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPAIUILMNA POCCUKCKOTO
oOpazoBanms. Peanm3zaiusi mporpaMMbl OOECIIEUMBAET OBJAJACHHE KIIFOUECBBIMU
KOMIIETCHIIUSMH, COCTaBISIONIMMH OCHOBY JJIsSi CAMOPA3BHUTHS M HEMPEPHIBHOTO
00pa3oBaHMsI, IETOCTHOCTh OOIIEKYIBTYPHOT'O, JTUYHOCTHOTO W MO3HABATEIILHOTO

Pa3BUTHA JTUIYHOCTHU 06y‘IaIOIJ_II/IXC$I.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayanma mMaTeMaTHUYE€CKOTO aHaIu3ay SBISICTCS OJAHUM U3
HauOoyiee 3HAYMMBIX B MPOrpaMMe CTapilield IIKOJbl, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEeYMBACT HWHCTPYMEHTAIBbHYI0 0a3y Il HU3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpaKTHOE MBIIIJICHWE YyYalluXcs Ha YPOBHE, HEOOXOAMMOM Il OCBOCHHS
KypcoB HHGOpMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOTO Kypca Yydyallhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopasi GOpMyJIUpPYyeT CBOU JOCTHKEHUSI B MaTeMaTU4ecKon opme.

Kypc anreOpsl u Hauan MaTeMaTUyecKoro aHaiau3a 3aKJaJbIBae€T OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHAMHM (PU3UKK, XUMHUHU, OUOJOTHH, TOHUMAaHUs
OCHOBHBIX TEHACHIMA HSKOHOMHKM M OOIIECTBEHHON JKU3HM, TO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOXe Bpemsi OBIajcHUE
a0CTpaKTHBIMA W JIOTMYECKH CTPOTMMHM MAaTEMAaTHUYECKUMHU KOHCTPYKIIHSIMU
pa3BUBaeT YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH

YTBEPKJCHUS, UCTIONH30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0OCTparupoBaHue U



aHaJIoruto, GopMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone uyuenus
anreOpsl M Havajl MaTEMaTHYECKOro aHajiu3a B CTapuieil IIKoje ydauiuecs
[OJy4alOT HOBBIA ONBIT pEHNIEHUS MPUKIAAHBIX 33Jlad, CaMOCTOSTEIbHOIO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJENEH peaibHbIX CUTyallMd W HHTEpHpeTaluu
NOJYYEHHBIX  PEIICHHM, 3HAKOMSATCS C  OpUMEpaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTE B MpPHUPOJIE, HAYKE M B MCKYCCTBE, C BBLIAIOLIUMUCS
MaTeMaTHYECKUMH OTKPBITUSIMU U X aBTOPAMHU.

Kypc oOnagaer 3HAUMTENbHBIM BOCHUTATENIbHBIM TMOTEHIMAIOM, KOTOPBI
peann3yercsl Kak uyepe3 y4eOHbI Marepuai, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHUS, TaK MU uepe3 crhenupuky ydeOHOU N1eaTeNbHOCTH,
TpeOyroien CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IPOJOJIKUTENBHOM
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN PE3YNIbTAT.

B ocHOBe Meroguku oOOydeHHs] anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JAEATENbHOCTHBIN NPUHLIMUI O0y4YEHUS.

CrtpykTypa Kypca «Anredpa v Hadajia MaTeMaTUIECKOTO aHAN3a) BKIIFOYACT
CIIEIYIOLME COJEPKATEIIbHO-METOANYECKUE JIMHUM: «YHcia W BBIYMCIICHUS,
«Dyukuuu  u rpaduku», «YpaBHEeHHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKOro aHaiausa», «MHoOxkecTBa U JIOTHMKa». Bce OCHOBHbIE
COJlepKAaTeIbHO-METOIMYECKHE JIMHUM U3Y4aloTCsd Ha MPOTSHKEHUM JBYX JIET
oOy4eHMs] B CTaplliel IIKOJie, €CTECTBEHHO JOMOJHSS APYr APyra U MOCTENEHHO
HACBIIAACh HOBBIMU TeMaMH M  pazaenaMmu. JlaHHbIE Kypc  sIBisieTcs
UHTErPaTUBHBIM, TOCKOJbKY OOBEAMHSET B ceOe COoAepKaHWE HECKOIbKUX
MaTEeMaTUYECKUX AUCLUIUIMH: alire0pa, TPUTOHOMETPHUSI, MATEMATHYECKUI aHaIIN3,
Teopusi MHOXKeCTB M Jp. [lo Mepe Toro kak ydvamuecs OBJaleBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKHUM alllapaToM, Y HUX MOCJIeN0BaTeNbHO (HopMHUpYyeTCa U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYK) MOJEIb pPEaJbHON
CUTyallu¥, TPUMEHSATh 3HAHUA, TOJyYCHHbIE B Kypce «Anrebpa W Hayana
MaTeMaTUYECKOr0 aHaJIW3ay, JJI PEHIeHUs CaMOCTOSTEIbHO CPOPMYIUPOBAHHOM

MaTEMaTHYE€CKOU 3a/1a4, a 3aTCM MHTCPIIPCTUPOBATH HOqueHHBIﬁ pe3yibTar.



CopeprkaTenbHO-MeTOAUYECKass JMHUA «Yuciia ¥ BBIYMCICHUS» 3aBepIIaeT
(opMHUpOBaHME HABBIKOB MCIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW MIKojie. B crapmeil mikone ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUMUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B CeOs
UCTIOIB30BAaHUE DPANMMYHBIX (OPM 3amMUCH JACUCTBUTEIBHOTO YHCIA, yMEHHE
pPAalMOHAIIBHO BBINOJIHATh JEHCTBHUA C HUMH, Je€laTb HPUKHUIKY, OLEHUBATH
pesynpraT. OOydarommuecs MOIY4YalOT HABbIKM MNPUOIMKEHHBIX BBIUMCICHUH,
BBIMIOJIHEHUS JEHCTBUM € 4YHMCIaMu, 3allMCaHHBIMU B CTaHJIApPTHON Qopme,
UCIIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKECHUIA.

JInansa «YpaBHEHMsI M HEPABEHCTBA» PEAIU3YETCA HA IPOTSIKEHHH BCETO
oOydeHMs] B CTaplied IIKOJIe, TOCKOJIbKY B KaXJOM pa3fene MporpaMMel
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOMMX 3aaad. OOydaroniyecs: OBJaJeBaloOT
pa3IMYHBIMM METOJAMU PEHICHUS LEJbIX, PAlUOHAIBHBIX, HPPALHUOHAIbHbIX,
NOKA3aTeNbHbIX, JIOTapu(PMHUUECKUX M  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiaydeHHble yMEHMs NCTIOIB3YIOTCS P UCCIIEA0BaHUN
(YHKIMI C TOMOIIBIO MPOM3BOJHON, PEIIEHWH MPHUKIAJHBIX 3a/7ad W 3a1ad Ha
HaxXOoXXJEeHUE HauOONbIIMX M HAUMEHBIIMX 3HaYeHUM ¢yHkouu. JlaHHas
coJepKaTellbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHupoBaHHE YMEHUH
BBIMOJIHATH pacu€rel Mo QopMmyiaM, NpeoOpa3oBaHUs ILENbIX, PallOHAIBHBIX,
UPpPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAK)Ke BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapu@mel. brarogaps u3ydeHuro aiaredpandyeckoro
MaTepualla  MPOUCXOJIUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPaKTHOrO MBIIIJIEHUST YyYaluxcs, (OPMHUPYIOTCS HaBbIKA J1E€IYKTUBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (opMamMH,  MpPEACTaBICHUA
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEPABEHCTB. AureOpa
npeiaraet  3Q(EeKTUBHbIE HHCTPYMEHTHI JUISl pEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK

SI3bIKA HAYKH.



ConepxatenbHo-MeToanueckass JuHug «DyHkuMM u rpadukuy TECHO
nepervieTaeTcs ¢ APYruMu JUHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 3a]1aéT
NOCJIE0BATEIBHOCTh U3Y4YEHUS Martepuaia. N3yuenue CTENEHHOM,
MOKA3aTeIbHOH, JIOTApU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (YHKIIUN, UX CBOMCTB
U rpaduKOB, UCTIONB30BaHUE (DYHKITMI JUIsl perieHus 3a7ad U3 APYTUX Y4eOHBIX
IPEAMETOB U PEANbHOM KM3HHU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM AHAIHU30M,
TaK U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oombiioe BHUMaHUE
ynensiercs GOpMHUPOBAHUIO YMEHUS BbIpakaTh (GOpMyJIaMu 3aBUCHMOCTH MEXIY
pa3NUYHBIMM BEITMYMHAMU, KCCIEIOBAaTh TMOJyYEeHHbIE (YHKIUHU, CTPOUTh UX
rpaduku. Matepuan 3TON coJep>KaTebHON JIMHUM HalleleH Ha pa3BUTHE YMEHUUN
Y HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paznuuHoi ¢dopme: aHATUTHYECKOU, rpaduyeckoid u cioBecHo. Ero msyuenue
CIIOCOOCTBYET PA3BUTHIO  AJTOPUTMUYECKOTO MBIILIICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxarenbHas JuHUsL «Hadana mMareMarudeckoro aHaiu3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKIAAHBIX 3aj]ad,
JIOCTYITHBIX O0YYaloUUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku (YHKIUH, ONpeAensITh WX HauOONbIIME W HAaUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTYyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
yCKOpeHHus TipoiieccoB. JlaHHas copepkareibHasi JHUHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHMSI MaTE€MaTHUYECKUX MOJIeNIed pealbHbIX CHUTYalluH,
HAXOXJICHUSI HAWJIYYIIIETO PEIICHUS B TMPUKIAIHBIX, B TOM YHCIE COIUAIBHO-
SKOHOMHMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaJIHn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, ()OPMATBLHO-JIOTHIECKOTO M KPEATHBHOTO
MBINIJIEHUS, (OPMUPOBAHUIO YMEHHI pACIIO3HABATH IMPOSIBJICHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEXHUWKE U uckyccrtBe. OOydaronuecss y3HAIOT O
BBIJJAIOIINXCA PE3YyJbTaTaX, IOJYYEHHbIX B XOAE€ pa3BUTHS MaTEMAaTHKU Kak

HayKH, U UX aBTOpax.



ConeprxarenpbHO-MeTOIMYECKas JINHUS «MHOXECTBA U JIOTHKa)» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTaM  TEOPUHM  MHOXECTB. | €OpETHKO-MHOKECTBCHHBIC
NIPEICTABIICHUS TTPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTHKH W TPEIJIararoT
HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINN BCE pa3/eibl MATEMATHKU U €€
NPWIOKCHUH, OHU CBS3BIBAIOT Pa3HBIC MATEMATHUYECKUE IUCIUIUIMHBI B CIMHOC
nenoe. [loaToMmy BaXXHO 1aTh BO3MOKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOXKECTBEHHBI S3BIK COBPEMEHHOM MAaTeMaTHKA W UCIOJIb30BaTh €ro Jyis
BBIPAXKCHHSI CBOUX MBICIICH.

B kypce «Anrebpa u Havama MaTeMaTHYECKOrO aHaIn3a» MPHUCYTCTBYIOT
TAaK)KE€ OCHOBBI ~MaTEeMaTHYEeCKOTO0 MOJCIHPOBAHMS, KOTOpPbIE TMPU3BaHbBI
c(hopMHpPOBATh HABBIKU MTOCTPOSHUS MOJIEIICH peaTbHbIX CUTYAIUi, UCCIICTOBAHMS
ATUX MOJENIe C TOMOINIBIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPIPETAIMN TIOTYUYCHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH
U3 pa3esioB IPOrpaMMbl, MOCKOJIBKY BECh MaTEepHall Kypca MIUPOKO UCTIOIB3YETCs
JUTSL perieHusT IPUKIaAHBIX 3a1ad. [Ipu pemennn peanbHbIX MPAKTUYECKUX 3a/1a4
ydaliuecss pa3BUBAIOT HAONIOAATEIIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOJIB30BATh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh
npobsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lad OpraHM3yeTCs B MPOIECCEe M3YYCHUS BCEX TeM Kypca «AnredOpa M Hadana

MAaTEMATHYCCKOI'O aHaJIu3a».

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B y4ueOHOM maHe Ha M3y4deHHE Kypca anreOpbl U HadaJl MaTeMaTHYE€CKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 vaca B

Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yucaa v BbIYMCICHUS

Panmonanbubie uynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOU, MPOIICHTHI,
OecKOHEUHble  MepuoAudeckue aApodu. ApudpMmeTudyeckue  omnepauud C
palMOHAIBHBIMU YK CIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenue
Opo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IuyHbIX OTpaciien
3HaHUU U PEANbHOM KU3HMU.

JlelicTBuTenbHble 4Kcia. PanwoHanbHblE W HppalMOHAJIBHBIE 4YHCIIA.
ApudmMernueckne orepanud ¢ JeHCTBUTEIbHBIMU 4YHcliaMmu. [IpuGmmkEHHbIC
BBIUMCIICHUS, [IPABUJIA OKPYIJVIEHHUS], TPUKUIKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenmenb ¢ menbiM  mokazareneM. CranpmaptHas ¢Gopma  3ammcu
neicTBUTENbHOrO yucia. Mcnonb3oBaHue moaXxonsmied  (GopMbl  3amUCH
JNEHUCTBUTENBHBIX YHUCEN [JJIsl PELICHHS IMPAKTUYECKUX 3a1ad W MPEICTaBICHUS
JTAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  C
apu(pMEeTUYECKUMH KOPHSIMU HATYpaJbHON CTEICHHU.

CuHycC, KOCMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
APKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHus] 1 HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE PEOOPa30OBaAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHbIE
TPUTOHOMETpUUYECKHE POPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHHsA. HepaBeHCTBO, penieHHWE HEPABEHCTBA.
Meron nHTEPBAIIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanvoHanbHBIX YPAaBHEHU U HEPABEHCTB.



Pemienre TpuroHOMETpUYECKUX YPABHEHU .

[IpymeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7ay
M 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HH.

DOyHkuuM U rpapuxu

OyHKIusA, crnocoObl 3amanus GyHkmuu. [paduk  QyHkuu. BzaumHO
oOpaTHbI€ (DYHKITHH.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dyHkimm.
[TpomexyTKku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUU.

CrenenHas GyHKIMS ¢ HATypajdbHBIM U IIENIbIM MoKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

TpuroHomerpruyeckass OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUYECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.

Hayana maTteMaTH4eCKOro aHajamu3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIE MOCIIE0BATEIBHOCTH.

ApudmMernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBarorast
reomeTrpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBbIBaIOILIEH reoMeTpruuecKon
nporpeccud. Popmyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHWEe mporpeccuu st
penIeHns peajbHbIX 3a/1a4 MIPUKIIAJHOTO XapakTepa.

MHo:xecTBa U JIOTUKA

MHOk€eCTBO, omnepanuu Haj MHOXXecTBaMu. Jumarpammbl Oinepa—BeHHa.
[IprMeHeHNE TEOPETUKO-MHOKECTBEHHOI'O ammapara JJisl ONMCaHUs pPealbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]a4 U3 APYTUX y4EOHBIX IPEIMETOB.

OHpCI[CJ'IeHI/IC, TCOPEMA, CIICACTBUEC, JOKA3aTCIILCTBO.

11 KITACC

Yuciaa ¥ BLIYUCIEHUS

Harypanbnbie u nensle yucina. [IpuzHaku 1eIMMOCTH LENBIX YUCEIL.



Crenens ¢ pauumoHaIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudm uncna. JleciTUUHbIE U HATYpaJIbHbIE JOTapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[TpeoOpazoBanue BeIpaXXECHHH, COACPKANTUX JIOTAPU(MBI.

[IpeoOpa3zoBaHne BBIPAKECHUIA, COMACPKAIMUX CTEICHH C PAIMOHATBLHBIM
IIOKAa3aTeNeM.

IIprMepbl TPUTrOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

JlorapupmMuyeckue ypaBHEHHUs] U HEPaBEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NMpUKIIaIHBIX 337a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 pa3judHbIX 00JacTedl HAayKHu W peanbHOM
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkrus.  [lepuonuueckne  ¢yHkuuu. [IpoMexyTku  MOHOTOHHOCTH
byHkiuu. MakcumMymbl U1 MUHUMYMbl (QyHKIuU. Haubomnbliiee W HavMeEHbIlIEe
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U IPaPUKH.

[TokazatenbHas u Jorapupmuueckas QyHKUMU, UX CBOWCTBA U rpaduKH.

Wcnonb3oBanue rpagukoB QyHKUUNA U1 PEIICHUs] YPABHEHUM M JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUUN IS HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IMPU PEUICHUU 33a4 U3 APYTHX y4eOHBIX
IIPEAMETOB U PEAIIbHOM KU3HMU.

Havana maTeMaTH4YeCKOro aHaIu3a

HenpepriBabie hyHKIMH. MeTon UHTEPBAJIOB /Ui PEIICHHs] HEPABEHCTB.



[IpousBoanass  pynkuuu. ['eomerpuueckuit u  (U3HMYECKUH  CMBICIH
IIPOU3BOJIHOM.

[IpousBoaHble  3M€MEHTAapHBIX  (QyHKUUHA.  DopMysnbl  HaXOXKIACHUS
IPOM3BOHON CyMMBI, TPOU3BEICHUS U YACTHOT'O (DYHKITHIA.

[IpumeHneHne MPOU3BOIHON K MCCIIEAOBAHMIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxienne HanbompIIero 1 HaMMEHbILIEro 3HaueHus: GyHKIMN Ha
OTpE3Ke.

IIpuMeHeHne NpPOU3BOJHOM JUIS HAXOXKJICHHUS HAWIYYIIEro pEUIeHUs B
IPUKIAIHBIX 3ajadyax, I ONPEHEICHUs CKOPOCTH IIpouecca, 3aJaHHOro
dbopmyIion uiu rpaguKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

WHurerpan, ero reoMerpuyeckuid M (usmueckuid cmbica. Bwruucinenue

uHTerpana no ¢popmyne Hetorona—JleliOnuna.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA

OcBoenne ydebHOro mpenMera «Maremartuka» JOMKHO 00ECIIeUYnBaThH
JIOCTIKEHHE Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl CASAYIOMNUX JIUIHOCTHBIX,

MCTAIIPCAMCTHBIX W IIPCAMCTHBIX O6pa3OBaTeJ'II)HI>IX PE3YIIBTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3YyJbTAaThl OCBOEHUS MPOrpaMMbl y4eOHOr0o MpeaMera
«MaremaTuka» XapakTepPU3YyOTCS:

I'paxxnaHckoe BociuTaHueE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJIEHa POCCHUHCKOro OOIIeCcTBa, TMPEACTABICHUEM O

MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,



npoleayp TrpaxaaHCKoro oobmiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA U HA3HAYECHHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCHICKOMN TPaXTAHCKON HIICHTUIHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUIICKONM MaTEMAaTHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUN B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUU HAYKU U JICSATEIHHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOECHUE YCTOMYMBOIO OYAYIIETO.

DCTeTUYEeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUI, pacCCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 0€30mMacHOro o0pasa *Ku3HU, OTBETCTBEHHOI'0 OTHOIIICHUS

K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTZIbIXA, peryispHas dusnueckas AKTUBHOCTb); (u3ryecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-0310POBUTEIBHOM
JESATENbHOCTBIO.

TpynoBoe BocIUTaHHUE:
TOTOBHOCTBIO K TPYNy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepam  TpoPECCHOHATBHON  JNESITENbHOCTH, CBS3aHHBIM  C

MaTEMaTUKOU M €€ MMPUIOKCHUAMHU, YMCHHUCM COBCPIIATH OCO3HAHHBIN BI>I60p



Oynymiedt mnpodeccud W pealn30BbIBaTH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, TMOHUMAHHEM BIUSHHUS
COIIMAIbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIbHOU
Cpellbl, OCO3HaHUEM TJ00abHOIO XapakTepa HSKOJOTMYECKUX MpolseMm;
OpUEHTAallMEll Ha MPUMEHEHUE MATEMaTHYECKUX 3HAHUN IJI1 peuieHus 3ajad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MO>KHBIX TTOCJICICTBUM VISl OKPY>KArOIIEen CPeIbl.

[lenHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOW TMPAKTUKH, [OHUMAaHUEM
MaTEMaTUYECKON HAyKh KakK cQepbl YeTOBEUECKOW NEeATebHOCTH, JTarmoB €&
pa3BUTHUS W 3HAYUMOCTH [JI1 PAa3BUTHS UUBWIM3ALWUH; OBJIAJCHUEM S3bIKOM
MaTeMAaTUKH M MaTeMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO AESATEIbHOCTh

HWHINBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOTO MpeameTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yISAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvnvie  noznasamenvuvle  Oelicmeus, — 0becneuusarom

Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (0ceoeHue



Memooos NO3HAHUA OKpYyatcarouieco mupa, npumeHernue J02UYEeCKUX,

ucciedosamenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueii).

ba3oBrie nornueckue IeiCTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYHIECTBEHHbIE MPU3HAKU MAaTEMAaTHUYECKUX
OOBEKTOB, TMOHSATHHA, OTHOUICHHH MEXIy MOHATHIMH, (OPMYyIUPOBATH
ONpEeNeNCHUs]  TOHATHI; yCTaHABIMBAaTh CYHIECTBEHHBIM  MPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHbIE U OTpPULATENbHBIC, €IMHUYHbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTUBOpeurss B (paKTaxX, [AAaHHBIX, HAONIOJACHHUSIX M YTBEPXKICHUSIX;
npenjaraTb ~ KpUTEpUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
MIPOTHUBOPEUHNI;

JiefaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIOUECHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTenbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BbIBOJIbI;

BBIOMpATh C€rnoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElUICHUs, BbIOUpaTh HaubOoJIee NOAXOASNUNA C Y4ETOM

CaMOCTOSITEILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBbie HCCICOA0BATCIbCKHUC I[CﬁCTBHHZ

MCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIHCKUI WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIeMYy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,

APpryMCHTHUPOBATHb CBOIO ITO3UIIUIO, MHCHHC,



MIPOBOIUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN 9KCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro
O0BEKTa, SBJICHHS, TMPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SBIICHUSIMH, MTPOIIECCAMU;

CaMOCTOSATEIBHO (pOpMyTHUPOBATH 000OIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIICAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE MPOIECCa, a TaKXKE BBIIBUIaTh

IMPCAIIOIIOKCHUA O CI'0 pa3BUTUHU B HOBBIX YCJIOBHUAX.

Pa6ora ¢ nundopmarmei:

2)

BBISIBIIATE JeUIUThl MH(OpPMAIIMU, MTAaHHBIX, HEOOXOAMMBIX IS OTBETa
Ha BOTIIPOC U IS PEIICHHS 3a1a49H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpPHpPOBaTh MH(MOpMAIKIO, IPEACTABISTH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATh TpaduyuecKky;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
cOopMyITUPOBAHHBIM KPUTEPHSIM.

Yuusepcanonuvie  KomMmynuxamuenwvle Oelicmeus, obecneuugarom

CgbOpMMpO@CZHHOC'mb COYUANIBbHBIX HABBIKO6 06yttai0u;uxc;z.

OOuienue:

BOCIPUHUMAaTh MW (QOPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pPEHHUs B YCTHBIX M IMMCBMEHHBIX TEKCTaX, IaBaTh IIOSICHEHHUS IIO
XOJly PELICHUS 3a/1a4l, KOMMEHTHUPOBATH I0Jy4YEHHBIM pE3yJIbTar;

B X0/ 00CY>KIEHHs 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1auu, BbICKa3bIBATh UJIEH, HAllEJIEHHbIE HA TTOUCK

pelIeHUs; COMOCTaBISATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX



YYaCTHHUKOB JMAJIOra, OOHapy»XMBaTh Pa3IMuUe€ U CXOJCTBO MO3ULIMI; B
KOPPEKTHOU popme HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS;

e TMPEACTABIATh  PE3YJNbTAThl  pEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (hopmar
BBICTYIJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

e IIOHMMAaTh W  HCIOJIB30BAaTh  IPEUMYIIECTBA  KOMaHIHOH M
VH/IMBU1yaJIbHOM paOOThI NPU peLUICHUH YUeOHBIX 3a]a4; IPUHUMATh LIEIb
COBMECTHOW JIESTEIBHOCTH, IIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e YYaCTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXKI€HUsI, 0OMEH MHEHUH,
«MO3rOBbIE IITYPMbD» M HHBIE); BBIIOJIHATh CBOK YacTb pabOThl U
KOOpJMHUPOBAaTh CBOM JEHUCTBUA C JAPYTMMH YI€HAMU KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPHUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCU.

Camoopranuzanusi:

COCTAaBJIAThH IUIaH, AITOPUTM PELICHUS 3aJ]a4M, BEIOMPATh CIIOCOO PELIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaLUK.

CamMOKOHTPOIIB:

e BJIAJCTh HABBIKAMHM IIO3HABATENbHON peQuieKCHH KaK OCO3HaHUs
COBEpILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAJETh CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U

pe3yiibTaTa pCIICHUA MaTEeMaTHUYECKOM 3aJa4u,



e IPCABUACTL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHMKHYTL IIpU PCIICHUU
3aJlaiv, BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTbL HAa OCHOBC HOBBIX
O6CTO$IT€J'IBCTB, JaHHBIX, HaﬁHeHHBIX OI]_II/I6OK, BBIAABJICHHBIX Tp}Q[HOCTCfI;

e OHOCHUBATH COOTBCTCTBUC PC3YyJIbTAaTa MNCIN H YCJIOBHUAM, O0OBSICHATH
NPHUYXHBI JOCTUKCHUSA WM HCAOCTHIKCHUS PE3YJIbTATOB ACATCIBHOCTH,

HAXOJUTh OMIUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa W Hadajga MaTEMaTHISCKOTO aHATU3ay»
Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHMs JAOKHO OOECIEeYMBATH JTOCTHKCHHE

CICAYIOIHX IIPCAMCTHBIX 06pa3OBaTeJ'II>HBIX PE3YJIbTATOB:

10 KITACC

Yucja 1 BIYUCJIEHUS

OnepupoBaTh TMOHATUSAMH: PALNUOHAIBHOE H JCUCTBUTEIIBHOE YMCIIO,
OOBIKHOBEHHAS M JICCATUYIHAS JIPOOb, MPOICHTHI.

Bremmonuare  apudmMeTudeckwe  omepalMd ¢ PalMOHAIBHBIMH |
JICUCTBUTEIBLHBIMU YHUCJIAMU.

BreimonHaTe npuOmmkEHHBIC BEIYUCIICHUS, UCIIONIB3YS MPaBUiIa OKPYTJICHHUS,
JIeTaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCIICHHUH.

OnepupoBaTh MNOHATUSMHU: CTEMNEHb C LEJIbIM MOKAa3aTelieM; CTaHAapTHas
dopma 3amucu JAEHCTBUTEIBHOTO 4YHCJA, KOPEHb HaTypajJbHOW CTEIEHH,
UCIIOJIB30BaTh MOAXOAITYI0 (hOPMY 3aNTUCU TCHUCTBUTEIBHBIX YHCEI JJIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHI€HC MPOU3BOIBHOTO YIJIA;
UCTIOJTb30BaTh 3aMHCh MPOU3BOILHOTO yIila Yepe3 OOpaTHbIC TPUTOHOMETPUUICCKHE
byHKIUN.

YpaBHeHUs] M HEPABEHCTBA



OnepupoBaTh TOHSATUSMHU: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO; IIEJIOEC,
palpoHaIbHOE, UPPAIMOHAIEHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
ypaBHEHUE;

BrmonHsaTe npeoOdpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHHUM U peliaTth
TPUTOHOMETPUUIECKUE YPABHEHHUS.

BemonuaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HUPPALMOHAIBHBIX
BBIPQXXEHU W  peliaTh OCHOBHBIE THUIBI  LEJIBIX, pPALMOHAIBHBIX U
UppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHUs MaTeMaTHYECKUX 3ajay
¥ 337a4 U3 pa3IMYHbIX 00JIacTel HAYKU U PEaTbHOM KU3HU.

MopgenupoBath peanbHBIE CHUTyalldd Ha S3bIKE auredpbl, COCTABIATH
BBIPQXKCHHSI, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM alnapaTa anreOphl.

DOyHKUuM U rpaduku

OnepupoBaTh MOHATHSIMH: (PYHKIIHS, CIIOCOOBI 3aaHusl (PYHKIUHU, 00JIaCTh
OTIpEe/ICNICHUs] ¥ MHOXKECTBO 3HAueHUU (PyHKIMHU, Tpaduk (GYHKIHUHU, B3AUMHO
oOpaTHbI€ (DYHKITHH.

OnepupoBarh NOHATUAMM: YETHOCTh U HEYETHOCTh (YHKUUH, HYJIU
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBaThk rpa@uku GyHKIMM 17151 pellieHnus ypaBHEHUH.

Crpoutb 1 uuTaTh rpaduKu JUHEHHON (QPYHKIUHU, KBaJpPaTUUYHON (PYHKIUH,
CTETICHHOH (PYHKIIMH C IEJIBIM TOKa3aTelIeM.

Ucnonw3oBate rpaduku QyHKIUNE I  MCCIEIOBAHUS MPOIECCOB U
3aBHUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JPYTHX Y4€OHBIX MPEAMETOB U peanbHOMN
KU3HU; BBIpAXXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Hayana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apuUpMeTHUecKas u

I'COMCTPHUUICCKAsA IIPOrpCCCUM.



OnepupoBaTh MOHIATUSMH: OECKOHEUHO YOBIBaIollas TeoMeTpuuecKas
nporpeccus, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM IPOrPECCHUH.

3ajaBaTh MOCAEAOBATEILHOCTH PA3IMUHBIMU CTIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U MIPOTPECCUN [T PEUICHUS
peaNbHbIX 33J]a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOKECTBO, ONEpALIMU HaJ MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar [js  ONHCAHUs
peaIbHBIX TIPOLIECCOB W SIBIICHUM, MPU PEIICHUM 3aJad W3 JIPYyrux y4eOHBIX
IPEAMETOB.

OnepupoBathb MTOHSATUSIMMU: ONpEACIICHUE, Teopema, CJIEICTBHE,

JOKa3aTCJIbCTBO.

11 KJIACC

Yucsa 1 BBIYMCICHUSA

OnepupoBaTh MOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIOJIb30BATh
MPU3HAKU JIETUMOCTH LEJIBIX YKCEJN, PA3JIOKEHUE YUCIIa Ha MPOCThIE MHOXUTEIU
JUISL PELLICHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTENEHD C PAIMOHATILHBIM MTOKA3ATEIIEM.

OnepupoBaTh MOHATHUSAMU: JIOTApU(PM UYUCTIA, NECATUYHBIC W HATypaJbHBIC
jorapuMsbl.

YpaBHeHus] 1 HEPABEHCTBA

[IpumeHnsTh CBOWCTBA CTENEHW A MpeoOpa3oBaHUs  BBIPAKECHUI;
OMEPUPOBATH TOHITUSAMH: IOKa3aTEIbHOE YPABHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BreimonHaTe mpeoOpa3oBaHUs  BBIPAKEHUM, COJEpXkKaIIUX Jiorapudmebl;
OTEPUPOBATH MOHATUSIMU: JTOTApUPMUUECKOE YpaBHEHHUE W HEPABEHCTBO; peliaTh

OCHOBHBIE TUIIBI TOrapu(pMUUECKUX YPABHEHUN U HEPABEHCTB.



Haxoaute pemenust npocTelmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHUU U €€ PELICHUE;
UCITOJIB30BAaTh CUCTEMY JIMHEHWHBIX YPABHEHUHN JUJIS PEIICHUS TPAKTUYECKUX 3a4ad.

Haxonute penreHusi mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PalMOHAIbHBIX
YpPaBHEHUW U HEPABEHCTB.

MopaenupoBath peaibHbIE CHUTYalldd Ha S3bIKE€ auredpbl, COCTABIATH
BBIDQ)XKCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI [0 YCJIOBUIO 3aJauyH,
UCCIIEZI0BATh TOCTPOECHHBIE MOIENN C UCIOIb30BAaHUEM aIlllapara ajareopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTth  NOHATHSAMM:  IEepUOAMYECKass  (QYHKUMSA, MPOMEKYTKU
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKM 3KCTpemMyMa (QyHKIUHM, HauOoibliee U
HauMEHbLIEE 3HA4YeHUs (QPYHKUUMM HAa MPOMEXKYTKE; HCIONb30BaTh MX I
UCCleI0BaHus (PYHKIIMH, 3aJJaHHOU rpapuKOM.

OnepupoBaTh MOHATUAMM: TpadUKH TMOKA3aTEIbHOH, Jorapu@MuUUecKko u
TPUTOHOMETPUYECKUX (QYHKIIH; N300pakaTb UX HA KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N3o0pakath HA KOOPJAWHATHOM TIOCKOCTU TpadUKH JIMHEHHBIX ypaBHEHHI
Y UCIIOJIB30BATh UX JUUIA PELICHUS CUCTEMBI JIMHEMHBIX YPABHEHUN.

Wcnonp3oBaTth rpaduku (QyHKUMHA Uil  HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUE€OHBIX TUCUUILINH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HENpEpbIBHAS (QYHKIIMS; TPOU3BOAHAS (DYHKIIMHY;
UCIOJIb30BaTh TEOMETPUUECKUN U PUINUECKHUI CMBICT MMPOU3BOAHOM I pELICHUS
3az1ay.

Haxoautb npon3BoAHbIE 37IEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJISl UCCIIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD

U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEOBAHUS K MIOCTPOCHUIO TPa(UKOB.



Hcnonb3oBaTh NPOU3BOAHYIO JJISI HAXOXKJCHUS HAWJIYYIIErOo PEHICHUS B
MPUKJIAAHBIX, B TOM YHCJIE€ COLMATbHO-3KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh TOHSATUSAMHU: TEpBOOOpa3Hasi M  HMHTErpajg; MOHUMATh
TreOMETPUIECKUN U (PU3UUECKUIN CMBICI HHTErpaa.

Haxonute mepBooOpa3Hbie 37IEMEHTAPHBIX (DYHKITHI; BBIYUCISTH WHTErpaj
no popmyne Herotona—Jleitbumuria.

Pemate npuxkiiagHeie 3a7a4d, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKOTO U

(bI/IBI/I‘ICCKOFO XapaKkTepa, CpCaACTBAMU MATCMATHYCCKOI'O aHAJIN3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB 4 TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
MHokecTBa pallHOHAJIBHBIX U
eCTBUTENBbHBIX YKCel. PallMOHAIbHBIC 14 1 bubmmorera [IOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
®yukumu u rpaduku. CTeneHs ¢ 1eabM 6 bu6nuorexa [IOK
II0Ka3aTesemM https://m.edso0.ru/1568aba3
ApupmeTrnueckuii KOpeHb N—0i CTEeTeHu. 18 1 bubmuoreka [IOK
HppanmoHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edso0.ru/1568aba3
DopMyIbl
I/II;OZOMG un. Tpuronomerprudeckue 22 1 bubmmorexa OK
P R P https://m.edso00.ru/1568aba3
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTPECCHH 5 bubmmorexa [IOK
A poTp https://m.edso0.ru/1568aba3
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 3 1 but6mmoreka [IOK
3HAaHUM https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
CreneHsb ¢ palliOHATBHBIM ITOKA3aTEIIEM.
1 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 12 1 bubnnorexa [JOK
i ' https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmmueckas KIIHS.
2 HorapniMquCKHe (by:BHueHI/ISI u 12 bubmmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuronomeTrpuyeckue KIIUU U X
3 r pa(I)I/IKI/I T iPOHOMeT(bIZ;{CCLII(I/IC 9 1 bubmmorexa LOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBeHCTBA
. but6mmoreka [IOK
4 [IpousBoanas. [IpumeHeHne NpoU3BOAHON 24 1 httos.//m.edsoo.ru/f11cdafd
bu6mmoreka [IOK
> Hirrerpast it ero mpHMeHeHiLs o https://m.edsoo.ru/f11c4afd
. but6mmoreka [JOK
0 CHCTEMBI ypaBHeHHi 12 ! https://m.edsoo.ru/f11c4afd
7 HarypasbHble 1 1iespie uncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IeHNE, CUCTEMATH3ALHS 18 5 bubmuoreka [IOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KUIACC

Kox IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIECHUS
11 OnepupoBaTh MNOHATUAMHU: PALMOHAIBHOE M ACHCTBUTEIBHOE 4YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUYHAS 1POOb, IPOLIEHTHI
12 BemmonusaTe  apudmernueckue  omepanud ¢ palHOHAIBHBIMH U
' JEHCTBUTEIILHBIMU YUCIIAMU
13 BeimonuaTe  npuOMIDKEHHBIE — BBIYMCICHHS, HUCIONB3YS  IpaBMIIa
' OKpYTJIEHUS, IeNIaTh MPUKUIKY U OLIEHKY pe3yJbTaTa BEIYUCICHHUH
OnepupoBaTh NOHATUAMM: CTETEHb C LIEJIbIM MOKa3aTesieM, CTaHIapTHas
14 ¢dopma 3anucH IeHCTBUTENBHOIO YUCIA, KOPEHb HAaTYpajIbHOM CTENEHHU;
' UCIOJIb30BaTh MOAXOJAILYIO (pOpMY 3amucH AEHCTBUTEIbHBIX YHCEN AJIS
peIIeHHsI MPaKTHYECKUX 33/1a4 U MPECTABICHUS JAHHBIX
OmnepupoBaTh TMOHATHAMHU: CHHYC, KOCHHYC M TAaHT'€HC IPOHM3BOJIBHOTO
1.5 yrja; HCIOJIb30BaTh 3allUCh IPOU3BOJILHOIO YIyla uepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIMU
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh NOHATUSAMH: TOXXKJIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEII0E,
2.1 palroHaIbHOE, UppalnroHaIbHOE ypaBHEHHUE, HEpPaBEHCTRO,
TPUTOHOMETPUUYECKOE YPABHEHUE
25 BeinonHATe  npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHUH U
' pelaTh TPUrOHOMETPUUYECKUE YPaBHEHHUS
BeimonHsATE ipeo0pa3oBaHust LENbIX, PAHOHAIBHBIX M HPPAMOHATBHBIX
2.3 BBIPQ)KEHUI W peIIaTh OCHOBHBIC THIIBI IIENBIX, PAlMOHAIBHBIX H
MppaIMOHAFHBIX YPAaBHECHUI U HEPABEHCTB
Y [TpumeHsTh ypaBHEHUS] M HEPaBEHCTBA JUIS PEIHICHUS MaTeMaTHYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX oOmacTei HAaYyKHU U pCaHBHOﬁ KHU3HHU




MOI[CJ'II/IpOBaTB pPCaJIbHBIC CUTYyallUH Ha SA3BIKC anre6pH, COCTaBJIATH

2.5 BBIpQ)XCHUSI, YPABHEHUS, HEPABEHCTBA 110 YCIOBUIO 3aa4l, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEJIU C UCTIOIB30BAaHUEM alllapara ajareopbl
3 OyHKMH U rpadukm
OnepupoBaTh NOHATUAMU: (YHKLIHSA, CHOCOOBI 3agaHusl (PYyHKLHUH,
3.1 00JIacTh ONpeNeNieHHss W MHOXKECTBO 3HAUeHWH (QyHKIHMH, Tpadux
(GyHKIMH, B3aUMHO 0OpaTHBIE (PYHKIHH
39 OnepupoBaTh TOHATUSAMH: YETHOCTh M HEYETHOCTh (PYHKUUU, HYITH
' (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonws3oBaTh rpaduku GyHKIUN A pelICHUs] ypaBHEHHHA
34 Ctpouth ® uuTaTh TpaduKH JTUHEHHOW (YHKIHMH, KBaJIpaTHIHON
' (GyHKINU, CTETIEHHON (YHKIIUU C 1IETBIM TOKa3aTelIieM
Ucnonb3oBathk rpaduku GyHKIMA I8 HCCIEIOBAHMUS TIPOILIECCOB U
35 3aBUCHUMOCTEN NpPHU PEUICHMM 3aJay U3 JIPYrHMX Y4eOHBIX IPEIMETOB U
' peambHOM  JKM3HHU, BBIpaXaTh (opMynaMH  3aBHCHMOCTH  MEXIY
BEITMYMHAMU
4 Hauana maTematuueckoro aHammsa
i1 OnepupoBaTh MOHSATUSMU: TOCIEIOBATEIBHOCTh, apudmeTnyeckas Hu
. reoMeTpHuuecKas Mporpeccuu
OnepupoBaTh MNOHATUSAMHU: OECKOHEYHO YOBIBAIOLIAsi TeOMEeTpUYecKas
4.2 mporpeccusi, CcyMma OECKOHEUYHO  YyOBIBAIOIMIEH TIeOMETPUUYECKOU
nporpeccuu
4.3 3afaBaTh MOCJIEOBATEILHOCTH PA3JIMYHBIMU CIOCOOaAMU
44 Hcnonp30BaTh CBOWMCTBAa IOCIENOBATEIIBHOCTEN W IPOrPECCUU IS
' pElIeHUs peallbHBIX 3a]a4 MPUKJIAIHOTO XapaKTepa
5 MHo>kecTBa U JIOTUKA
5.1 OmnepupoBaTh MOHITUSIMH: MHOXECTBO, ONE€paIK HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MJii ONHCAHUA
5.2 peanbHbIX NPOLECCOB W SBICHWHM, NpPU pPELIEHUH 3aJad M3 JpPYyrux
y4eOHBIX MPETIMETOB
53 OnepupoBaTh  MOHATUSMHU:  ONpENEICHHE, TEOpeMa,  CIEACTBUE,

J0Ka3aTCJIbCTBO




11 KJIACC

Koz IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypaJlbHOE, 1LI€JI0€ YHUCIIO; MCIOJIb30BaTh
11 MIPU3HAKUA JEIMMOCTH ILIEJIBIX YHUCEJ, PA3JIoKEHHME YUClIa Ha IPOCThIE
MHO>KUTENH JUIsl pELICHUS 3a/1a4
1.2 OnepupoBath NOHATHEM: CTENIEHD C PALMOHAIILHBIM [T0OKA3aTEIeEM
L3 OnepupoBaTh  HOHATUSAMH: JOrapupMm  UHuCla, JECATHUYHBIE U
' HaTypaJIbHbIE TOTapU(PMbI
2 YpaBHCHHS M HEPABCHCTBA
[IpumeHsaTh CBOMCTBA CTENEHUM g NPeoOpa3oBaHUs BBIPAKEHUH,
2.1 ONEpUpPOBaTh MOHATUSMM: IOKA3aTEIIbHOE ypaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHuUs BBIPAKEHUH, COACPIKAIIMUX JIOTapu(MBL;
2.2 OIIEpPUPOBATH MOHATHIMM: JOrapUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUITBI JJOTapU(PMHUUECKUX YPaBHEHUHN U HEPABCHCTB
2.3 Haxonute penieHuss npocTelinnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBath MOHATUSMH: CUCTEMa JIMHEHMHBIX YypaBHEHHH u €€
2.4 pelIeHue; NUCIoNIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU ISl PEILICHMS
MIPaKTUYECKHX 3a]a4
25 Haxomute  pemeHns  OpoCTEHIIMX  CHUCTEM UM COBOKYIIHOCTEH
' paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MogenupoBaTh peajbHble CHUTYallMM Ha S3bIKe aireOpbl, COCTABIATH
26 BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIIOBHIO 3aJ1a4H,
. HCCJIEI0BaTh IIOCTPOECHHBIE MOJENM C HCIIOJIB30BAHMEM armapara
anreOpsl
3 OyHKIUY U Tpaduku
OnepupoBaTh MNOHATUAMU: MEpUOAWYECKas (QYHKUUS, HPOMENKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (DyHKIUM, HAauOobllee U

HanMCHBIICC 3HAYCHUA (1)yHKIII/II/I Ha IMPOMCIKYTKE, MCIIOJIL30BATh UX IJIA

uccienoBanus (YHKIUH, 331JaHHON IpaduKoM




OnepupoBaTh MOHATUSMU: TpapUKH MMOKa3aTeIbHON, JIorapuPpMUUIECKOHN U

3.2 TPUTOHOMETPHYECKUX (DYHKIMHA; wu300pakaTh HMX Ha KOOPJMHATHOM
TUIOCKOCTHU U UCTIOJIBb30BATh JIJIsl pEIlICHUs] YpaBHEHUI U HEPAaBEHCTB
N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JTHUHEHHBIX
3.3 YpaBHEHHH M WCIIOJIb30BaTh WX /IS PEIICHUS CUCTEMbI JIMHEHHBIX
YpaBHEHUH
34 Hcnonb3oBath rpaduku (yHKUMN 11 KUCCIEIOBAaHUS IPOLECCOB H
' 3aBUCUMOCTEH U3 APYruxX y4eOHBIX TUCIHUILIHH
4 Hauana maTemMaTu4eckoro aHanusa
OnepupoBaTh TOHSATUSAMH: HeENpepbiBHAS (GYHKIMS, POU3BOIHAS
4.1 (GYHKIIMM;, HWCTOJIB30BaTh T'C€OMETPUYECKHMH H  (HU3UYECKUNA CMBICI
MIPOM3BOIHOM ISl pelIeHUs 3a]1a4
42 HaxomuTe TpOW3BOMHBIE  DJIEMEHTApHBIX  (QYHKIWA,  BBIYHUCISTH
' MIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO (DyHKIIUH
Hcnonb30BaTh  NPOM3BOAHYIO UL WCCIEAOBaHUS  (QYHKIMH Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yIbTAaThl UCCICAOBAHUS K
MOCTPOEHHIO IPahuKOB
a4 Hcnonp3oBaTh MPOU3BOAHYIO ISl HAXOXKICHUS HAUITYYIIETO PEIICHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLUATBHO-DKOHOMUYECKHUX, 3a/1adax
45 OnepupoBaTh MOHATUSMHU: IE€PBOOOpa3Hasi W HHTErpajig; IOHUMATh
' T€OMETPUUECKUIN ¥ (PU3HUECKHUI CMBICT HHTETpaja
46 Haxogute nepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIYUCIATDH
' uHTerpai no Gopmyne Hetorona — JleitOnuia
47 Pemrate mpukiagHbie 3aa4d, B TOM YHCIE COIMATBHO-IKOHOMHUYECKOTO

1 PU3UYECKOTO XapaKTepa, CpeICTBAMH MaTEMaTUYECKOTO aHaJIH3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP)KAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon
1 Yucna u BBIYUCIECHUS
Panmonanpupie uucia. OOBIKHOBEHHbIE U JECATUYHBIE JAPOOM, TMPOIIEHTHI,
OeCKOHEUHBIE  TEpUOAMUYecKHe  Apodu.  Apudmernueckue  omepamum ¢
11 paloHaIbHBIMU YHCIaMU, NpeoOpa3oBaHUs YHUCIIOBBIX BblpaxkeHUH. [IpuMeHeHue
JIpo0eil ¥ NPOLEHTOB JUIS PELIECHUS NPUKIAIHBIX 3aJad U3 pa3jMyYHbIX OTpacien
3HAHUH U PEAIbHOM )KU3HU
[JeicTBuTenpHple  4yMciaa.  PanMoHanbHBIE M MppalUOHAJbHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM dYuciIaMu. [IpuOmmkxéHHbIE
BBIUNCJICHMS], TIPAaBUJIA OKPYIJICHUS, IPUKKUIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nensiM nokaszareneM. CranpapTHass (Gopma 3amucH JeHCTBUTEIBHOIO
13 yucna. Mcnonb3oBaHue moaxozsmed GopMbl 3alMcH AEHCTBUTEIbHBIX YHUCEN I
pelIeHrs MPaKTUUECKUX 3aj1ad U IPEeCTaBICHUs JaHHbBIX
14 ApudmeTnuecknuii KOpeHb HATYpajJbHOH crereHH. JleWcTBUs ¢ apuMeTHIECCKUMHU
' KOPHSIMHM HaTypajbHON CTENIEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHHS U HEPABEHCTBA
2.1 ToknmecTBa ¥ TOXKACCTBEHHBIE MPEOOPa30BaAHUS
95 [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUIA. OcHoBHbIE
' TPUTOHOMETpHUUYECKUE (POPMYIIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHEe HepaBeHCTBa. Meron
' MHTEPBAJIOB
2.4 Perienue nemnbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHHUI U HEPABEHCTB
2.5 Pemenne nppanioHalbHBIX YpaBHEHUI U HEPAaBEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YPABHEHUM
97 IIpuMeHeHne ypaBHEHHMI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a1a4 U 3a1a4
' U3 pa3INyuHbIX 00JacTel HAyKHU U pealbHOM KU3HU
3 @OyHKUMU U TpaduKu




@ynkius, crnocoObl 3aaanus QyHkuuu. I'paduk ¢ynkumu. B3aumuo oOpatHble

3.1
byHKIIMN
3.9 ObnacTe ompeneneHuss U MHOXeCTBO 3HaueHud ¢ynknun. Hymm ¢dynkuun.
' [TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
33 Crenennass (yHKUMS C HaTypajdbHBIM M IIEJBIM TOKazaTeneMm. EE cBoiicTBa u
' rpa¢uk. CoiicTBa u rpaduk KOpHS N-Oi CTETIeHU
34 Tpuronomerpudeckass OKpYKHOCTb, ONpeAeNieHHe TPUTOHOMETPHUYECKUX (PyHKIMIMA
' YKCJIOBOTO apryMEeHTa
4 Hauana maTemMaTuueckoro aHainsa
A1 IlocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUsA IOCJIENOBATENbHOCTEH. MOHOTOHHBIE
' I0CTIe10BATEIbHOCTH
ApudmeTrnueckass M TeoMeTpUueckas Iporpeccuu. beckoHeuHO yObIBaromias
4 reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEW TeOMETpUYECKON
' nporpeccun. @opmyna CIOXKHBIX IPOLEHTOB. Mcrnonab3oBaHUE NpOrpeccuu AJis
pEILIeHNs pealIbHBIX 3a]a4 IPUKJIAIHOTO XapaKTepa
5) MHokecTBa 1 JIOTHKA
MHoxecTBO, omepauuu HajJ MHoXecTBamH. Jluarpammsl Oiinepa — BenHa.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOI'O ammapara JUisi ONUCAHUS peallbHbIX
IIPOLIECCOB U SBJICHUH, IPU PEILIEHUH 33]a4 U3 APYrUX Y4eOHbIX IPEIMETOB
52 Omnpenenenue, Teopema, CIeCTBUE, 10Ka3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna 1 BBIYUCTICHUS
11 Hatypanbenblie u niensie yncia. [Ipu3Haku AeMMOCTH HEIBbIX YUCE
1.2 CreneHsb ¢ pallmoHaIBHBIM ITOKa3aTeaeM. CBONWCTBA CTEIIEHU
1.3 Jlorapu¢m uucna. JlecsTuyHble U HATYpaIbHbIE JOrapupMbl
2 VYpaBHEHMsI 1 HEpaBEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIINX JTOTaPUPMBbI
92 [Ipeobpa3oBanue BbIpaXeHU, CoepKAIUX CTENEHH C pallMOHAIbHBIM
' roKazaresemM
2.3 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
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IlokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

2.5 Jlorapudmudeckue ypaBHEHHUS 1 HEpABEHCTBA
26 Cucrembl JMHENHBIX ypaBHEHMI. PelleHWe MNpUKIAIHBIX 3a7ad C IOMOUIBbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUH U HEPABEHCTB
28 IIpuMmeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILIEHUI0 MaTeEMaTUUECKHX 3a]a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTell HAyKHU U peanbHOMN KU3HU
3 OyHKIMU U TpaduKu
Oynkrusa. [lepuogndeckue ¢GyHkuun. [IpoMexyTkM MOHOTOHHOCTH (PYHKITHH.
3.1 Makcumymbl ¥ MHHHUMYMBI GyHKIMHA. HawmOosbliee W HauMeEHbIIEe 3HAYCHHE
(GyHKIMM HAa IPOMEKYTKE
3.2 Tpuronomerpryeckue GyHKINU, UX CBOMCTBA U rpapuKu
3.3 [TokazarenbHas u norapudmudeckas GyHKINU, UX CBOICTBA U rpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUUH U pelieHs] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKUMHA A8 UCCIENOBaHMSA  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPH pEIIEHUM 3a7ady M3 APYruX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU
4 Hauana matematuuyeckoro aHanuza
4.1 HemnpepbiBable pyHKIIMH. MeTO HHTEPBAIOB /IS PEIICHUS] HEPABEHCTB
4.2 [MpousBoaHas Gpynkiun. ['eomerpruecknii 1 GU3NIECKHUIA CMBICI TPOU3BOTHOM
43 [IpousBoaHble 31eMeHTapHBIX (yHKIHH. DOpMyabl HAXOXKIAECHUS IPOU3BOIHOM
' CYMMBI, IPOU3BENICHUS U YaCTHOTO (DYHKIIUH
IlpumeHeHne TNPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoskaeHne HaubosblIero 1 HaMMEHBIIEro 3HaueHus: (YyHKIMU Ha
OTpe3Ke
IIpumeHeHne POU3BOAHOM Al HAX0XKJICHUS HAWIy4lIero pelieHus B MPUKIaJHbIX
4.5 3a/1auax, U1 OMNpEACNICHHs CKOPOCTH TIpolecca, 3adaHHOro ¢GopMysnon Wiu
rpaduxom
4.6 [TepBoobpasnas. Tabmuia mepBooOpa3HBIX
47 Wuterpan, ero reoMmeTpuueckuii u Gpu3nUecKuil cMbICi. Bbluncienne uuTerpaa mo

¢dbopmyne Hetorona — JleliOuuma




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOMN
IMPOT'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTam
OCBOEHHS OCHOBHOI1 00pa3oBaTe/IbHON MPOrpPaMMBbI CpeIHero
o01ero 06pa3oBaHus

Bnanenune meTogamMu J0Ka3aTeNbCTB, aJrOPUTMaMU pEIICHUS 3ajady;
yMmeHue (GopMynupoBaTh U ONEPUPOBATH MOHATUSMH: OIpEJEICHNE,
aKcuoma, TEOpeMa, CIEICTBUE, CBOMCTBO, NMPU3HAK, JOKA3aTeIbCTBO,
paBHOCWIbHBIE  (DOPMYIUPOBKH;  HPUMEHSATh  HMX;  yYMEHHE
¢dopmynupoBaTh 00paTHOE M TMPOTUBONOJIOKHOE YTBEPXKICHUE,
IPUBOJUTH IIPUMEPbl M KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTH4YECKOU UHAYKLINN; IIPOBOJUTH JOKa3aTeIbHbIE
pacCyXIeHHs TIIpM pEIIEHUH 3a7a4d, OLICHUBATH JIOTUYECKYIO
MPaBWIBHOCTh PACCYXKACHUI; YMEHHE OIEepUpPOBaTh MOHATUSAMU:
MHO’KECTBO, MOJAMHOXECTBO, ONEpaly HaJl MHOKECTBaMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s ONHCAHUS
peaNbHbIX NMPOLIECCOB U ABJICHUHN U MPU PELIEHUH 33]a4, B TOM YHUCJIE
U3 APYrux y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHSIMHU:
rpa¢, cBA3HBIN rpad, AepeBo, LMKI, rpad Ha IUIOCKOCTH; YMEHHUE
3ajaBaTh W ONHWCBHIBaTh  Tpadbl  Pa3IMYHBIMU  CIOCOOAMU;

HUCIIOJIB30BaTh I‘pa(b]':»l IIpy pCHICHUHA 3aa4

YMeHue omnepupoBaTh TMOHATUSMU: HATypaldbHOE YHUCIO, LEeJIoe
YHCIIO, CTEMeHb C LEeJIbIM IIO0Ka3aTeleM, KOpEHb HaTypalibHOU
CTENEeHH, CTENEeHb C palMOHAIbHBIM IIOKa3aTeleM, CTENeHb C
NENCTBUTENBHBIM MOKa3aTeleM, JIorapupmM uucia, CUHYC, KOCUHYC U
TaHT'€HC MPOU3BOJILHOTO YKCJA, OCTATOK MO MOAYIIO, pallMOHAIbHOE
YHCII0, UPPALMOHATIBHOE YMCIIO0, MHOXKECTBA HATYpabHbBIX, LIEJIBIX,
palMoHAaIbHBIX, JAEMCTBUTEIBHBIX YHCEN; YMEHHUE HCII0JIb30BaTh
MIPU3HAKH JEIUMOCTH, HAMMEHBIINH OOIHIA IeTUTENh U HAUMEHbIIIEe
obmiee KpaTHoe, aIroputM EBKnMga Tmpu pelmieHUH 3a]ad;
3HAKOMCTBO C Pa3JIMYHBIMU MTO3ULIUOHHBIMU CHUCTEMaMHU CUUCIICHHUS;
YMEHHUE BBINOJIHATH BBIYUCICHHE 3HAUEHUH U TMpeoOpa3oBaHUS

BBIp@)XEHUII CO CTemeHsAMH U Jorapudmamu, Mpeodpa3oBaHUA




IpOOHO-PAllMOHATBHBIX  BBIPAKEHHH;  YMEHHE  ONEpUPOBAThH
MOHATUSIMH: TIOCJIEZIOBATEILHOCTh, apuMeTHYecKas Iporpeccus,
reOMETpUYECKast nporpeccus, 06EeCKOHEYHO yOBbIBaro1as
reoMeTpuyecKas IIPOTrpeCcCHUs; yMEHHe 3aJaBaTh
[I0CJIEI0BAaTEIbHOCTH, B TOM 4YHCJIE C IOMOLIBI0 PEKYPPEHTHBIX
¢bopMyn1; yMEHHE ONEpUpOBaTh MOHATUAMU: KOMILJIEKCHOE YHCIIO,
CONpPSUKEHHBIE ~ KOMIUIEKCHBIE — YHMCIa, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO  4Hucia, ¢GopMa 3alucu  KOMIUIEKCHBIX — YHCEll
(reomeTpuyeckasi, TPUrOHOMETpHUUECKas M ajredpanyeckas); yMeTh
[IPOU3BOJAUTL  apUPMETHYECKUEe JEHCTBUS €  KOMILIEKCHBIMU
YKCJIaMU; TPUBOJUTH IPUMEPHI UCIIOIb30BAaHUS KOMIUIEKCHBIX YHCEIT;
ONEpUpPOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3X3, ompeneauTelb

MaTpulbl, I‘GOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YmMmenue OIICpHUPOBATH TIOHATUAMMU: paluoOHAaJIbHBIC,
HPppalluOHAJIBHBIC, IMOKA3aTCIIbHBIC, CTCIICHHBIC, HOFapI/I(I)MI/I‘ICCKI/Ie,
TPUTOHOMCTPHYCCKUC YPABHCHUA W HCPABCHCTBA, HUX CHCTCMbI;
YMCHHE OIICpHUPOBATH TOHATUAMU: TOKIACCTBO, TOXKICCTBECHHOC
Hp606p330BaHI/Ie, YpaBHCHUC, HEPABCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ n
HCPaBCHCTB, PABHOCHJIIBHOCTbH ypaBHeHHﬁ, HCPAaBCHCTB M CHUCTEM;
YMCHHUE pPEIIaTh YpaBHCHHA, HECPABCHCTBA W CHUCTEMBI C IMOMOIIBIO
Pa3INIHBIX HpI/IéMOB; peiiaTtb ypaBHCHUA, HCPABCHCTBA U CUCTEMEI C
nmapaMeTpom; NpUMCHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMBI JIA
peICHrUd MATCMATHYCCKUX 3aJlad M 3aJad U3 Pa3IMYHBbIX oOtacteit

HayK{ U PEAJIbHOU KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (GYHKIUS, YETHOCTh (DYHKIIHH,
MEPUOIUYHOCTh byHKIIH, OrPaHUYEHHOCTh byHKIIH,
MOHOTOHHOCTh (PYHKIIMH, HKCTpeMyM (QYHKIMH, HauOoJbllee U
HauMEHbIIIee 3HAaYeHHs (QYHKIUU Ha TPOMEXKYTKE, HempepbIBHAs
byHKIMA, acuMnTOTHl Tpaduka (QYHKIUH, T[epBas U BTopas
Mpou3BOJgHAS (DYHKIUH, TEOMETPUYECKUH U (U3HUECKHH CMBICI
MIPOM3BOHOM, TIEpBOOOpa3Hasi, OMpPEACICHHBIM HHTETpaj; YMEHHUE
HaXOJUTh AaCUMNTOTHl Trpapuka (YHKIUU; YMEHHE BBIYUCIATH
IMPOU3BOAHBIC CYMMbI, HNPOU3IBCACHHA, YaCTHOIO H KOMIIO3WIWH
(GyHKIMH, HAXOAWTh YpaBHEHHE KacaTeJIbHOW K rpaduky (yHKIHH;

YMCHUC HAXOJUTH IMPOHU3BOAHLIC 3JICMCHTAPHBIX (I)yHKHHﬁ, YMCHHC




MCIOJIb30BaTh MMPOU3BOIHYIO /Ul HCCIeOBaHUs (PYHKIUHM, HAXOIUTh
HauOOoJIbIINE U HAaUMEHbIINE 3HAaUeHUs (QYHKUUN; CTPOUTH TrpaduKu
MHOTOWJIEHOB C MCIOJb30BAaHUEM ammapara MaTeMaTH4YeCKOIo
aHanu3a; NMPUMEHATh MPOU3BOAHYIO JUIsl HAaXOXKJEHHUS HAWIy4IIero
peleHys B MPUKIAHBIX, B TOM YHMCJIE COLUAIbHO-9KOHOMHUUECKUX U
¢bu3nyeckux 3ajavyax; HaXOIUTh IUIomAAd U O00BEMBI Quryp c
MIOMOILBI0 MHTErpana; IpPHUBOAUTh IPUMEPbl MaTEMaTHYECKOTO

MOJIETUPOBAHUS C IOMOIIBIO T depeHMATBHBIX YpaBHEHUI

YMeHue onepupoBarh MOHATHSAMU: TrpapuKk QyHKIMH, oOpaTHas
GbyHKIMS, KOMITO3UIHS GYHKINH, TWHEHHAS (YHKIHS, KBaApaTHIHAS
¢byHKUMs,  panuoHanbHas — (QYHKOWS, — CTENEHHas  (QyHKIHS,
TPUTOHOMETPUUYECKUE (PYHKIUH, OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKLIMHU, TOKa3aTelabHas M Jorapugmuyeckas (yHKLIUHU; YMEHUE
CTPOUTH TPaPUKN U3YyUEHHBIX (PYHKLUH, BBITOIHATH IPEO0Opa30BaHU
rpa¢pukoB  (QYHKUUH, MCMOJIB30BaTh TpaduKu I U3YyYCHHS
IIPOLIECCOB M 3aBUCUMOCTEH, ITPU PELICHUHN 3aJa4d U3 APYIUX y4eOHBIX
OPEeIMETOB U 3a/ad U3 peajbHON >KU3HH; BbIpaXkaThb (HopMyiamu
3aBUCUMOCTM MEXJYy BEJIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA M
rpaduku GyHKIMM 175 pelieHusl ypaBHEHUH, HEPABEHCTB U 3ajad ¢
napaMeTpamu; n300paxaTb Ha KOOPJUHATHOM MJIOCKOCTH MHOKECTBA

pELICHUI YpaBHEHW, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3a/1a4d Pa3HbIX THUIOB (B TOM YHUCJE Ha
MPOLIEHTHI, TOJIM U YaCTH, Ha JABMKEHUE, paboTy, CTOMMOCTh TOBapOB
W YCIYT, HAJIOTH, 3aJa4d W3 OOJIACTH YNpaBJICHHS JIUYHBIMH U
ceMeiHbIMU (pMHAHCAMU); COCTaBISATH BBIPAXKECHHS, YypaBHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMbl MO YCIOBHUIO 3aJlayd, MCCIEI0BATh
MOJIYYEHHOE PEelIeHHEe U OLIEHUBAThH MPABIONOJ00HOCTh PE3ylIbTaTOB;
yYMEHHE MOJIETMPOBATh peajbHbIe CUTyallMH Ha SI3bIKE MAaTeMAaTHKH;
COCTaBIISITh BBIPAXKCHUsI, YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110
YCIIOBUIO  3a/layd, MHCCJIeNOoBaTh  IMOCTPOEHHBbIE  MOJEIH  C
HCIIOJIb30BaHHUEM anmnapara anreopsl, UHTEPIPETUPOBATD

MTOJIY4E€HHBIA pe3ysbTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpeaHee apupMeTHdeckoe,
MeanaHa, HanOoJblee U HaNMEHbIIIee 3HAYCeHUs, pa3Max, AUCIIEpCus,

CTaHAAPTHOC OTKJIOHCHHUEC 4YHCJIIOBOI'O Ha60pa; YMCHHUEC HU3BJICKATD,




MHTEPHPETHPOBATh WH(OPMAIIHIO, TPEACTABICHHYIO B TabiaHIax, Ha
auarpamMmax, TpadukKax, OTPaXKAaloIIyl0 CBOHCTBA  peabHBIX
NPOIIECCOB M SIBJICHWN; MPEACTaBIATh MHPOPMALHUIO C MOMOUIbIO
TaOIUI] U JUarpaMM; UCCIelI0BaTh CTaTUCTUYECKUE JaHHBIC, B TOM
quciae C IPUMEHEHHEM TIpaUyecKuX METOJ0B U 3JIEKTPOHHBIX
CpeICTB; TpaHUuUecKd HCCIIEAOBaTh COBMECTHBIE HAOJIIOJEHUS C

MOMOUIBIO IMarpaMM pacCerBaHUS U JIMHEHHON perpeccuun

YMeHHe onepupoBaTh MOHATHSAMU: CIY4alHBIM ONBIT M CIy4alHOE
coObITHE, BEPOSTHOCTH CIy4alHOTO COOBITHSI; YMEHHE BBIUUCIATH
BEPOSITHOCTH C MCIIOJIb30BaHUEM T'pah)UIeCKUX METOMOB; MPUMEHSThH
(bOopMyIBI CIOKEHUS U YMHOKEHUSI BEPOATHOCTEH, (DOpMYITy TOITHOM
BeposATHOCTH, (opmyny bepuymin, komOuHATOpHBIE (AKTBI |
(GbopMynbl; OLIGHWBATH BEPOSTHOCTH pEAbHBIX COOBITHI; yMEHHE
OIIEpUPOBATh IOHATUSAMHU: CiIydalHas BEJIMYMHA, DPACIPEIEICHUE
BEPOATHOCTEH,  MAaTEeMaTU4YeCKOE  OXKUJAHMUE,  JUCHEpCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4yalHON  BeIMUYUHBI, (QYHKIHUH
pacnpeleNneHuss M IJIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEJIbHOIO H
HOPMAJIbHOTO PAcCHpEICIICHUH; YMEHUE HCIOIb30BaTh CBOWCTBA
W3Y4YEHHBIX pPacHpelesieHUd Il pPEIIeHUs 3aJad; 3HAKOMCTBO C
MOHATUSIMH:  3aKOH  OOJBIIMX  4YHCEN, METOJAbl BBIOOPOUHBIX
HCCIIC0BAHUM; YMEHHE IPUBOJMTH IIPUMEpPHI IIPOSIBICHUS 3aKOHA
OONBIINX YHCeT B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX; YMCHHE
ONEpUpPOBATh  MOHATHUAMM: COYETAHHE, IIEPECTAaHOBKA, YHCIIO
COUETaHWI, YHCIO TIEPeCTaHOBOK, OWHOM HpIOTOHA; YyMeHUE
NPUMEHATh KOMOWHATOpHBIE (aKThl M PACCYKACHUS IS pEIICHUS
3aJa4; OLEHHMBATh BEPOSITHOCTU pEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSTHOCTHYIO  MOJEIb U  HMHTEPIPETUPOBATH  I[IOJIYyYEHHBIN

pe3yiabTar

YMeHue omnepupoBaTh NOHATHSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIA, IUIOCKUH Yroll,
JNBYTPAHHBIN yroJ, TPEXTPAHHBIA YroJl, CKPEIIMBAOIINECS MPSIMbIE,
MapajyieIbHOCTh M MEPHEHAMKYISIPHOCTh NPSAMBIX MU IUIOCKOCTEH,
YTOJI MEXIY MPSAMBIMH, YrOJ MEXIy MNPSIMOM U IJIOCKOCTBIO, Yroil
MEXAY IUIOCKOCTSIMHM, pAacCTOSHHE OT TOYKM [0 IUIOCKOCTH,

pPacCTOAHUC MCXKAY IMPAMBIMHU, PACCTOAHHUEC MCKAY IIJIOCKOCTSIMU,




YMCHHUEC HCIIOJIB30BAaTh MNPHU PCHICHUH 3ada4 H3YUYCHHBIC (I)aKTLI u
TCOPCMBI TUNIAHUMCETPHUU, YMCHHC OLCHUBATH PaA3MCPLI 00BEKTOB
OKpYyKaromero Mmupa; CTpouTb MaTEMAaTHYCCKUC MOJCIN C TTIOMOIIIBIO
TCOMETPHUYCCKUX MOHATHI U BCJIMYHH, pCUIATh CBA3AHHBIC C HHUMU

IMPAKTUYCCKHUE 3a]auu
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YMeHrne omnepupoBaTh MOHATHUSMH: IUIOMIATL (QUTYpBI, 00BEM
¢burypsl, MHOTOTPaHHMK, TPAaBUIbHBIH MHOTOIPAHHUK, CEYECHHE
MHOTOTpaHHUKa, KyO, MapajulelienuIel, Mpu3Ma, nupamuaa, purypa
Y TIOBEPXHOCTh BpAICHHS, IWIMHIP, KOHYC, map, chepa, Iiomaib
cdepbl, TUIOM@AAb TOBEPXHOCTH MUPAMUMABI, TPU3MBI, KOHYCa,
mwHIpa, O00BEM Kyba, MPSAMOYroJLHOTO MapaliesieuIesa,
[MpaMUbl, IPU3MBIL, LWIMHApPA, KOHYyCa, Iapa, pas3BEPTKa
MOBCPXHOCTHU, CCUCHUA KOHYCAa U NMWIMHAPA, TapaJlJICIIbHBIC OCHU WUJIN
OCHOBaHHUIO, CEYEHHE IIapa, IJIOCKOCTh, Kacaromascs chepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYeHHEe MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, QUTYPHI U TIOBEPXHOCTH BPAIICHUS, UX
CCUCHUSI, B TOM YKCIIE C TIOMOIIbIO AJICKTPOHHBIX CPEICTB; YMCHHUE
NPUMEHSTh CBOWCTBA TEOMETPHUYECKHX (HUTYp, CaMOCTOSATEIBHO
dbopMynupOBaTh OMpeaeieHUs W3ydyaeMbIX (GUTYp, BBIIBUTATH
TUIOTE3bl O CBOWCTBAX W TMpHU3HAKax TeOMETpUYEecKuXx Guryp,
OOOCHOBBIBATHh ~WJIM  OINpOBEpraTh MWX; YMEHHE MPOBOIHUTH
Kimaccupukamuio (GUTYp TO Pa3IWnIHBIM IMPU3HAKAM, BBITOJHATH

HCO6XOZII/IMI)IG JOIMOJIHUTCIIbHBIC TOCTPOCHUS
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YMenue ONCpUpOBaTh MOHATHAMHU: JBUKCHHUC B IIPOCTPAHCTBE,
napajjieNibHbIi  MepeHoc, CHUMMETpUsi Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, TMpeodpa3oBaHue TMOA00Us, TOHOOHBIC
GUryphl; yMEHUE pPaclo3HABaTh paBHbIC U MOJO00HBIE PHUTYPHI, B TOM
qyuciae B TNPHUPOJE, HCKYCCTBE, AapXHTEKType, HCIIOJb30BaTh
TrCOMETPUYECKHAE OTHOIICHUS TIPU pEIICHUH 3aJad; HaXOIUTh
T€OMETPUUYECKHE BEJIMYUHBI (IJIMHA, YroJ, IUIomanah, 00BEM) Mpu
pelleHnH 3afad W3 JAPYrHX YYeOHBIX NPEIMETOB U W3 PeabHON
JKU3HU;, YMCHUC BBIUYUCIIATH TCOMETPUUYCCKHUE BCIMYHHBI (Z[J'II/IHa,
yroj, IUIOIAAb, OOBEM, IUIOMAZAh MOBEPXHOCTH), HCIIOIB3YS
M3Y4YEHHbIE (POPMYJIBI U METOJIbI, B TOM YHCJIE: IJIOLIA/lb IOBEPXHOCTU

NUpaMUIBI, MPU3MBL, KOHYCAa, HWIMHApPA, IUIOMAAb Chepbl; 00BEM




Ky6a, NIpAMOYTOJIbHOT'O NAapaJUICIICIIMIICAd, IMUpaMHbl, IPU3MBI,
HWJIrMHApa, KOHYCA, IIapa;, YMCHHUC HAXOAWUTb OTHOIICHUC 00BEMOB

NoA0OHBIX HuUryp

YMeHHe ONepupoBaTh IMOHATHSAMHU: TPSIMOYrOJbHas  CHCTEMA
KOOpJIMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPJUHATHI BEKTOpA,
CyMMa BEKTOPOB, IMPOW3BEICHHE BEKTOpa Ha YHCIO, Pa3JIOKEHUE
12 BeKTOpa 10 0a3ucy, CKalsipHOE TMPOU3BEACHUE, BEKTOPHOE
MPOU3BEJICHUE, YTOJ MEXAY BEKTOPAMH, YMCHHE HCIIOJIb30BaTh
BGKTOpHBIﬁ u KOOpI[I/IHaTHI)If/'I MCTOA AJid PCUHICHUA T'COMETPUUCCKHUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX MIPEIMETOB

VYmenue BBI6I/IpaTB HOI[XOI[SII_I_[I/If/'I MCTOA [JIA PCHICHUA 3aJaydu;
INOHUMAHHUC 3HAYMMOCTU MATCMATUKHW B H3YUYCHHUU HNPUPOAHBIX U
13 O6IJ.ICCTB€HHBIX nponeccoB U HBHCHHﬁ; YMCEHHUC PaCllO3HABATh
MPOABJICHUC 3dKOHOB MATCMATHUKU B UCKYCCTBC, YMCHUC INPUBOAUTH

MpUMEpPbl MAaTEMaTUYECKUX OTKPBITHM POCCHUICKOM H MHPOBOM

MaTeMaTHYeCKOMH HAaYKH

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, TIPOBEPAEMbIX HA

EI'D 1O MATEMATHUKE

IIpoBepsieMbIii 3JIEMEHT COACPKAHUS

Kon

1 Yucna v BIYKCICHUS

11 Hartypanbasle u nensie yncina. [Ipu3Haku JenuMoCTH LeTbIX YHCer

12 Pammonansheie uyucia. OOBIKHOBEHHbIE M JAECATUYHBIE JApPOOH, MPOLEHTHI,
' OecKOHEeYHbIe NePUOIUUECKUE IpOoH

13 Apudmernueckuit KOpPEHb HaTypajJbHOU CTCIICHHU. JeiicTBus c
' apu(pMEeTHUYECKUMU KOPHSIMH HaTypalbHON CTETICHU

14 Crenenp ¢ 1mensiM mokazateneM. CTENEeHb C palMOHAIBHBIM ITOKa3aTelieM.
' CBoiicTBa CTeNEHH

15 CuHyc, KOCMHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuyHble U HATypaJIbHBIE JOTAPHUPMbI




I[eﬁCTBHTCHLHBIC quciia. ApI/I(bMeTI/I‘-ICCKI/IC onepanuu ¢ JIeCTBUTEIILHBIMU

1.7 yuciaamu. [lpuOmkEHHbIE BBIYMCICHHS, MpaBUia OKPYIJIEHHS, NPUKHUIKA U
OLIEHKa Pe3yJIbTaTa BEIYUCIICHUI
1.8 [IpeoOpa3zoBaHue BhIpaKECHUI
1.9 KommuiekcHbie yncna
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 Lenble 1 1poOGHO-palliOHANbHbBIE YPaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuronomeTpuueckrue ypaBHEHUS
24 [Toka3zaTtenbHble U JOorapuQMUUECKre ypaBHEHUS
2.5 Llensie 1 ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppanmonansHble HepaBEeHCTBA
2.7 [TokazarenpHBIE U TOTapUPMUICCKIEC HEPABESHCTBA
2.8 TpuronomeTpuueckrue HEpaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPaBEHCTBA M CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHHUU. OnpeeauTenb MaTPUIbI
3 @OyHKIMU U TpaduKu
31 OynHKIWs, crocoOs! 3ananus ¢yHkuun. I'paduk ¢pyHkumu. B3anmuo oOpaTHbIe
' ¢ynkuun. YétHbie 1 HeuéTHbIe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactp ompejereHUss U MHOXECTBO 3HadeHMH ¢yHkumu. Hymu ¢yHkuuu.
3.2 [IpomMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI (QyHKIuM. HanGonbliee M HauMeHbIIee 3HAYCHHE
(GyHKIMM Ha TPOMEKYTKE
33 CreneHHast (QyHKIMSI ¢ HaTypajdbHBIM W IIEJBIM TMoOKa3areneM. E€ cmoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENeHn
3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpadUKU
3.5 [NokazarenbHas u norapudmudeckas QyHKIMU, X CBOHCTBA U TPaQUKH
36 Touku paspeiBa. AcuMnToThl TrpadukoB ¢yHkuuid. CBoiicTBa (yHKIHH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TIOCIIEI0BATEIbHOCTEN
38 ApudmeTtrueckas W TreoMeTpuyeckas mnporpeccund. Dopmyna  CIOKHBIX

MIPOIICHTOB




4 Hauana MmaTemaTtuieckoro aHanamusa
4.1 [TpouzBoanas ¢pynkuuu. [IpouzBogHbIC AIeMEHTAPHBIX PYHKINN
[IlpuMeHeHne MPOU3BOIHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxokneHue HauOOoIbIIero W HaMMEHBIIETO 3HAaYeHUs (DYHKIIUH
Ha OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
) MHokecTBa U JIoTUKa
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTUKA
6.2 BepositHoCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [TpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena 1 MOBEpPXHOCTH BPAILIEHUS
7.5 Koopaunats! 1 BEKTOpEI

YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YUEHUKA

MaremaTuka: anredpa ¥ Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Hauana Maremaruueckoro aHammsza: 10 — 11-e kmaccel: 6a30BbIN U
yrayOneHHsii ypoBHu: yueOnuk / . A. Anumon, FO.M. Komnsrun, M.B.
Tkauépa [u np.]. — 12-e u3x., crep. — Mocksa : [Ipocsernienue, 2024. — 463 c.




METOAUYECKHUE MATEPHUAJIBI I YUUTEJIA

Anrebpa W Havaja MaTeMaTH4YeCKOro aHaimm3a. Meroauyeckue
pekomenmaruu. 10—11 xmaccel: y4e0. mocobOue s 00I1eo0pa3oBaTeIbHBIX
opranmzanuii / H. E. ®&nopora, M. B. Tkauépa. — 3-e uzn., nepepad. — M. :
IIpoceemienue, 2017. — 172 c.: ui.
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