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IMMOSCHHUTEJ/IbHAS 3AITHCKA

PaGoyas nporpamma y4eGHoro kypca «Anredpa M Hayana MaTeMaTHUYECKOro aHajv3ay
6asoBoro yposHst ans obyuaromuxcs 10 —11 Kraccor paspabotana Ha ocHoBe MemepanbHOTO
FOCYNapcTBEHHOIO 00pa3oBaTeNBHOTO CTAaHAAPTa CpeaHero obLiero o0paszoBaHus, ¢ y4ETOM
COBPEMEHHEIX MHMPOBBIX TPEOOBaHMIA, MPEABABIACMEIX K MaTeMATHYECKOMY obpasoBaHuio, H
TpaJUMLMH poccuiickoro obpasoBanus. Peanmsauus NporpaMmMel  oOecreYMBaeT OBIaJCHHE
KITIOUEBLIMHM - KOMIMIETEHUHMAMHU, COCTaBIISIOUIMMA OCHOBY /IS CAMOPAa3BUTHS U HENpepPLIBHOTO

00pa3oBaHMs, LENOCTHOCTE OGLIEKYNBTYPHOTO, JMYHOCTHOTO M [O3HABATEIBHOIO pa3BUTHSA
JMYHOCTH 00yUarOIMXCSI.

LEJH U3YYEHUS VYEBHOT'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHUecKOro aHaaM3a» SBIsSeTcs OHUM #3 Haubosee
3HaYUMBIX B TpOrpaMMe CTapIiuel KO, MOCKOJBKY, ¢ OIHOi CTOPOHBI, OH 00eceYHBaeT
MHCTPYMEHTAJIbHYIO 6a3y 171 H3y4eHHUs Bcex €CTECTBEHHO-HAY4HbIX KYPCOB, 4 C Ipyroil CTOPOHBI,
dopmupyer normueckoe u abCTpaKTHOE MBIIIEHHE YYallUXCs Ha YPOBHE, HEOOXOJUMOM IUIs
OCBOCHHUS KypcOoB WMH(OpPMATHKH, 0OLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH. B pamkax nanHoro
Kypca y4alluecs OBJANCBAIOT YHWBEPCAIbHBIM  A3BIKOM  COBPEMEHHONH Hayku, KoTopas
(hopMynMpYyeT CBOM JOCTHKEHHUS B MATEMATHYECKO dopwme.

Kypc anrebpbl M Hayan mMaTeMaTHYecKOro aHaiW3a 3aK/aabiBacT OCHOBY /15l YCMEUIHOTO
OBJIAJICHHs 3aKOHAMH QU3MKH, XUMHH, OHOJIOTHH, TOHUMAHUS OCHOBHBIX TEHACHIMH SKOHOMHUKH U
00IIeCTBEHHOH H3HH, M03BOJISET OPHEHTHUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCTIONB30BaTh WX B TOBCEJHERHOH XM3HU. B Toke Bpems opnazenue
abOCTPAaKTHBIMH W JIOTMYECKH CTPOTUMH MATEMATHUECKHMH KOHCTPYKUHSIMH pa3BUBAeT yMEHHE
HaXOUTh 3aKOHOMEPHOCTH, 0O0CHOBHEIBATH MCTHHHOCTE YTBEPSKIECHHS, HCTIONB30BATE 0600meH e
M KOHKPETH3aLHIO, a0CTparMpoBaHHE M aHATOTHIO, (DOPMUpYET KpeaTHBHOE U KPUTHYECKOE
MBbIlIUICHHE. B xoze M3ydyeHus anreOpbl ¥ Hayajl MaTeMaTMHECKOTO aHajIM3a B cTapliei IKose
ydauuecs ToJy4aroT HOBBIH OTIBIT PELIEHHs TPUKIAJHEIX 3a/1a4, CAMOCTOSTENIBHOTO MOCTPOEHHS
MaTEMAaTHYECKMX MOJEEH peajbHbIX CHTyallMii M WHTEPNpeTald TOJYYEHHBIX pelleHHMI,
3HAKOMATCS ¢ MPUMEPAMH MATEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOIE, HAYKE U B HCKYCCTBE, C
BBIJIAFOIIAMHUCS MATEMAaTHYECKUMH OTKPBITHSMH M UX ABTOPAMH.

Kypc obnamaeT 3HaYMTEIbHBIM BOCIMTATENBHBIM MOTEHLIMAJIOM, KOTOPBIH peamusyeTcst Kak
yepe3 yueOHBIH MaTtepHal, crnocobCTBYOIME (OpPMUPOBAHMIO HAYYHOTO MMPOBO33pPEHHUsA, TAK U
depes creuruky y49eOHOM IeaTeNbHOCTH, TpeOyIOMmEeil caMOCTOATEEHOCTH, aKKYPAaTHOCTH,
MPOJIOHKUATETEHOM KOHLIEHTPALMM BHUMAHHS H OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3y/IbTar.

B OCHOBE METOOHUKH 06}"{€HH}I anreﬁpe W Ha4yaiaM MaTeMaTH4YECKOIo aHaJin3a JICKHT
JeATEILHOCTHBIN MPUHIUN 00yUYeHHs.

Crpykrypa Kypca «Anredpa M Hayalia MATEMAaTHYECKOTO AHAIM3a» BKJIIOUYAET CJIEAYIONIHE
COJlep}KaTeJ]bHO-MGTO,[lH‘-IeCKHE JIMHHHA: «'—Incna W BBIYHUCIICHHWA), <(®YHKLI,P]H H rpaq)m{px»,
«YpaBHeHHMs1 M HepaBeHCTBa», «Hauama MatemaTHyeckoro ananusa», « MHo»ecTBa 1 Joruka». Bee
OCHOBHEIE COEPIKATEIbHO-METOJUUECKHE JIMHUM U3YUalOTCsl Ha MPOTSHKEHHUH ABYX JIeT 00yUeHHs B
CTapﬂ.‘[eﬁ HIKOJE, €ECTECCTBEHHO OOTIOJIHAA npyr ,upyra H MOCTEINCHHO HACBILIAACE HOBBIMH TEMaMH H
pazaenaMH. JIaHHBIA Kypc SIBJISIETCS MHTErPATUBHBIM, MOCKOJBbKY 00beauHsieT B cebe couepixaHue
HECKOJNBKHX MAaTEMATHYCCKHUX IUCLMUIIJIMH: aﬂre6pa. TPHUI'OHOMETPHA, MaTeMaTHYeCKHH aHaJIHu3,
Teopuss MHOXecTB W Ap. Ilo Mepe Toro kak yuamuecss OBiIafeBalOT Bc€ Oonee IIHPOKUM
MaTeMaTHYeCKUM armnapaToM, Y HUX TIOCIeI0BaTeTbHO (OPMHPYETCS W COBEPIICHCTBYETCS YMEHHE
CTpOHTB MaTeMaTH'-IECI{YIO MO IEJTb peaHBHOﬁ CPITyaL[HH, HpHMEHHTb 3HaAHHA, HOﬂyquHble B KprC



«Anrebpa W Hauajga  MaTeMaTHYeCKOro  aHaiM3a», AN PeIICHHS  CaMOCTOATENBHO
chopMyIMPOBAHHO MaTEMaTHYECKOH 3aa%H, a 3aTeM WHTEPNPETUPOBATE MOMy4EHHBIH PE3y/bTaT.

ConepaTeIbHO-METOAUYECKas JIMHHA «Uucma M BBIYHMCIIEHMs 3aBepiuaeT popMHpOBAHHE
HABBLIKOB MCIOJIB30BAHMSA JEHCTBUTENBHBIX YHUCEN, KOTOpoe OBbUIO HAayaTo B OCHOBHOMH wikone. B
crapuieii mKoje ocoboe BHUMaHWE YyAenseTes (OPMHPOBAHMIO MPOYHBIX BEIMHCIIHTEIBHBIX
HABBIKOB, BKIFOYAIOIIMX B ce0s MCTIONB30BaHHIE PA3TMUHBIX QOPM 3aMHMCH JEHCTBUTEILHOTO YHCIa,
YMEHHE PALMOHATBHO BBINONHATE ACHCTBHA C HUMM, [ENaThb MPUKMIKY, OLCHUBATH PE3YJbTarT.
OGyuajompecs TOMy4aloT HABBIKH MNPHOMMKEHHBIX BBIYHC/ICHHH, BBINOJIHCHUS [CHCTBHH C
ypcJaMM, 3aMMCaHHBIMKM B CTaHIZApTHOH (opMe, HKCNoJb30BaHUA MaTeMaTH4ECKHX KOHCTAHT,
OLIEHMBAHHUS YMCIOBBIX BRIPAKEHHH.

Jluaust «YpaBHEHHS ¥ HEPABEHCTBA» pEANM3yeTcss Ha TPOTSKEHMM BCEro 0oOyucHHs B
cTapmiel IOKOJE, TIOCKOJBKY B KaXKIOM pasienie TporpamMMbl  MPEIyCMOTPEHO pelieHHe
cooTBeTCTBYIOIMX 3aa4. OOydalomuecs OBNAIEBAIOT Pa3IUIHBIMH METOAAMH PEIICHHA LEJIBIX,
paUMOHANBHBIX, HPPALMOHATBHEIX, MOKA3aTe/IbHBIX, JIOrapu(pMUYECKUX M TPUTOHOMETPUYECKMX
ypaBHEHUWH, HEPaBeHCTB M WX cucTeM. [losiydeHHBIE YMEHHs MCIIONIb3YIOTCA TPH HCCIEN0BAHUM
GyHKIMA ¢ TOMOLUBIO NPOM3BOJHOM, pelIeHWM MPUKIAJHBIX 3a/a4 M 33/ad HAa HAX0KICHWE
HauOOIBIIMX M HAMMEHBIUMX 3HadeHMH (yHkuuM. JlanHas cojep:KareibHas JIMHHSA BKJIIOYAcT B
ce6s Tarke (POPMUPOBAHME YMEHHI BBIIOJIHATH Pacu&Thl Mo (opmysiam, npeoOpasoBaHmsl LEIbIX,
PALMOHAILHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUYECKHMX BBIPAKEHUH, a TaKKe BbIPAKCHUH,
colepxammx creneHd W norapudmel. braromaps  u3ydeHuro anrebpauyeckoro Marepuana
IPOMCXOJNT JajibHeiillee pasBUTHE aJrOPUTMMYECKOIO M abCTPAKTHOIO MBILIICHHS y4alluXcs,
GOpMHUpYIOTCH HABBIKM JIEIYKTHBHBIX pPacCy:KIeHMH, paboTel ¢ CHMBOJBHBIMH (opmamu,
Tpe/ICTAB/IEHHs. 3aKOHOMEPHOCTEH M 3aBHCMMOCTEl B BHIE PaBEeHCTB M HepaBeHCTB. AJrebpa
npeyiaraet >pGeKTHBHBIE HHCTPYMEHTBI [JIs PEIEHUs NMPAKTHYECKUX M eCTeCTBEHHO-HAaYYHBIX
3a/a4, HAIJIHO AEMOHCTPHPYET CBOM BO3MOXMKHOCTH KaK sA3bIKa HAyKH.

CopaepxarenbHo-MeToqudeckas TUHNAST «DYHKIMH W TrpadHMKH» TECHO TMEPEIIETAETCA C
OPYTrUMH JIHHUAMHU Kypca, INOCKOJIBKY B KaKOM-TO CMBICJIE BaI[aéT MOCJIENOBATENIBHOCTE U3YIEHHUA
marepuana. M3yueHWe CTeNMeHHOM, MOKazaTelbHOH, JorapuMHUueckod M TPUrOHOMETPHYECKHX
dbyHKIMH, WX CBOHCTB M rpadMKOB, HCNOJIb30BaHHE (QYHKUMH Ui pelleHHs 3ajad M3 JpYyrux
yueOHBIX MPEeIMETOB U peajgbHOM KM3HHM TECHO CBA3aHO KaK ¢ MaTeMaTH4YeCKHM aHAJIM30M, TaK U ¢
pemieHreM ypaBHeHMi W HepaBeHCTB. IIpu 3ToM Oolibioe BHUMaHUE yaenseTcs (POPMHPOBAHHIO
YMEHHS BBIpaXaTh (HOpMynaMM 3aBHCHMOCTH MEXKIY pPa3JHYHBIMH BETMYHWHAMH, HCCICIOBATh
nony4yeHHsle QYHKIMH, CTPOUTH UX rpaduku. Matepuan 310 coaepiaaTeTbHOM IMHUM HaLlesIeH Ha
pa3BUTHE YMEHHMH M HAaBBIKOB, IO3BOJISIOLIMX BBIPA)KaTh 3aBUCHUMOCTH MEX/Y BETHUYMHAMH B
paznuuHOi hopMme: aHanMTHUecKOi, rpaduyeckoit u croBecHoM. Ero usydenue crnocobGeTByer
Pa3sBUTHUIO AJTOPUTMHMYECKOTO MBIIIJIEHHSA, CMOCOOHOCTH K OOOOIIEHHI0O M KOHKpPETHM3alMH,
MCTIONBb30BAHMIO AHAJIOTHA.

ConepxarenbHas uHMA «Havana MaTeMaTHYeCKOro aHaiW3a» TO3BOJAET CYILECTBEHHO
PACIIMPHTL KPYT KaK MareMaTHYeCKMX, TAK W NPHUKIAJHBIX 3a0a4, JOCTYNMHBIX 00ydaromumMces, y
KOTOPBIX MOSIBISETCA BO3MOXKHOCTb MCCJICA0BaTh M CTPOUTHL rpaduku QyHKUMiH, onpeaensith MX
HaubONbIINE W HAMMEHBIIHME 3HAYEHHS, BBIYHMCISITH MUIOWEAAH (GUIYp ¥ 0OBEMBI Tes, HAXOAWUTH
CKOpPOCTH W YCKOpeHHs TmpolieccoB. JlaHHas cojep:kaTenbHas ITHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOCHHS MAaTeMaTHYECKMX MOJEJeH pealbHBIX CHTYaLMil, Hax0XIeHUs
HauJyqllIero PpeleHuss B TPHUKIAJHBIX, B TOM 4YHCJE COILHAIBHO-DKOHOMHYECKHX, 3a1a4ax.
3HAKOMCTBO C OCHOBaMM MAaTeMAaTHYECKOr0 aHa/IM3a CIOCOGCTBYET pasBUTHIO abCTPaKTHOTIO,
(hopmMasIBHO-JIOTHYECKOTO M KPEATHBHOTO MEIILICHHs, (OPMHUPOBAHHIO YMEHMil pacTO3HABATH
MpOSIBJICHUA 3aKOHOB MaTeMaTHKH B Hayke, TeXHWKe M HcKyccTBe. OOywdaroiuecs y3HaroT o
BBIZIAIOLMXCA Pe3yNbTaTax, MoJyHEeHHBIX B XOJIe PA3BUTHSA MAaTEMAaTHKH KaK HAYKH, ¥ MX aBTOpaXx.
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CopepikatensHo-MeToquecKas muHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM NOCBAIIEHA
O/IEMCHTAM TCOPUM MHOKECTB. TeopeTHKO-MHOKECTBEHHBIE MPE/ICTARNEHHS NPOHUIBIBAIOT BECh
Kype MIKOJIBHOH MaTeMaTHKK U TIPe/IaraioT Hanboliee YHUBEPCATBHEIA S3EIK, 0OBe THHSIONMI Bce
Pa3/ie/ibl MATEMaTHKH U €€ NPUIIOKEHUH, OHU CBA3BIBAIOT Pa3HBIE MATEMATHYCCKHE JAMCLIMILIMHDI B
equHoe  uenoe. IlodTomMy BaXHO 1aTh BO3MOXHOCTH INKONBLHHKY [OHHMATE TEOPETHKO -
MHOXECTBCHHBIH SI3EIK COBPEMEHHOW MaTeMaTHKH M HCIONB30BaTh €ro /i BBIPAYKCHHS CBOMX
MBICIIEH.

B kypce «Anrefpa u Hauyama MaTeMaTHYECKOTO AHAIHM3a» MPUCYTCTBYIOT TaK)X€ OCHOBEI
MaTeMaTH4eCKOro MOJCIUPOBAHMS, KOTOPbIE MNpH3BaHbl CHOPMHMPOBATH HABBIKM MOCTPOCHHUS
MOJIenielt peallbHBIX CUTYaluid, UCC/IENOBAHMS STHX MOJENel ¢ MOMOIIBIO armapara anreOper u
MaTEMaTUYECKOro aHaan3a U MHTEPIIPETALlMH MOYYEHHBIX pe3yabTaToB, Takue 3aaaHus BIUIeTEHE]
B KKIBIH U3 paselioB MpOrpamMMBl, TIOCKONBKY BECh MaTepHas Kypca IHMPOKO MCTIOTB3YeTest IUis
peLueHus MPUKIaAHEIX 3aa4. [Ipi pelieHuy peaqbHBIX NPAKTHYECKHX 33124 YYALIHeCs PA3BHBAIOT
HAOJIIOIATENBHOCTD, YMEHME HaXOAUTh 3aKOHOMEDHOCTH, abCTPAarHpoBaThCS, HCMOIB30BATH
aHAJOTHI0, 0006IIATE M KOHKPETH3HPOBATE MPoGieMy. JIeSTeHOCTh 0 (hOPMHUPOBAHHIO HABBIKOB
peLIeHHs NPUMKIaJHBIX 3a/la4 OpraHM3yeTcsi B MpOLiEcce M3YYEeHMsl BCEX TeM Kypca «Asrebpa u
Hayaja MaTeMaTUYeCKOTO aHATH3ay.

MECTO YYEBHOI'O KYPCA B YYEEHOM ILJIAHE
B yueGHoM myane Ha m3ydeHme Kypca anreOpbl M Ha4Yal MATEMATHHMECKOTO aHAJIM3a Ha Ga30BOM

ypoBHe oTBoaMTCcs 2 yaca B Heaemo B 10 knacce m 3 yaca B Hegemo B 11 kiacce, Bcero 3a fapa
roga o0y4yenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA

10 KJJACC

Yucoa 1 BBIYHCICHHS

Paumonanpubie uncna. OObIKHOBEHHBIE W JECATHYHBIE APOOM, TIPOLIEHTHI, DECKOHEUHbIE
nepuoadyeckue  Apodu.  ApudmeTHueckue — Omepalu € PAlHOHAILHBIMH  YHMCIIaMH,
npeobpa3oBaHKsi YMCIOBBIX BblpaeHuil. [lpumenenne ApoOed W MPOLEHTOB A/ PELICHHA
NPUKJIAHBIX 33/1a4 M3 Pa3IMYHBIX OTpac/Iel 3HAHHH 1 pealbHOH JKU3HH.

JleiicTBUTEAbHBIE uMcaa. PauvoHanpHBle M MpPpalMOHANBHBIE uWcna. Apudmernyeckue
onepauuy ¢ JeHCTBUTENBHBIMH duciamMu. [IpHOMKEHHEIE BBIYMCIEHHS, NPaBHIa OKPYTJICHMS,
TIPUKH/IKA M OLIEHKA pe3y/bTaTa BHIYHCIEHHH.

Crenenp ¢ uensiM rnokaszareinem. CtaHmapTHas ¢opma 3anucH JeHCTBUTEIBHOTO 4YHCIA.
Hcnone3osanue noaxoasimei Gopmel 3amHcH AeHCTBUTEABHBIX YHCE LIS PEIIeHHs] MPAKTHUYECKHX
3a1ay M NpeAcTaBIeHHUs JaHHbIX.

ApudmMeTHueckuii KOpeHb HaTYpanbHON cTeneHu. JIeHcTBHS ¢ apuMETHYECKMMH KOPHAMH
HATYpalbHOM CTENEHM.

CuHyc, KOCHHYC W TaHT€HC HYHUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
YHMCIIOBOrO apryMeHTa.

YparHeHHs U HepaBeHCTBA

ToxzaecTBa M ToKAECTBEHHBIE ITPe0Opa3oBaHUs.

[IpeobpasoraHre TPUTOHOMETPHUYECKUX BblpaxkeHHH. OCHOBHBIE TPHUTOHOMETPHUYECKHE
chopmyIEL.

VYpaBHeHue, kopeHb ypaBHeHus. HepaBeHcTBO, pelueHre HepaBeHcTBa. MeTO 1 MHTEPBAIOB.

Pemenue 1ensix u JpoOHO-pallMOHAIIEHBIX YPABHEHUH W HEPABEHCTR.

Pemenue uppauHoOHaIbHBIX YPABHEHHUI M HEPABEHCTB.

PewieHue TpPUroHOMETPUYECKUX YPABHEHUIA.

[IpumeHeHHe ypaBHEHHMH M HEpaBEHCTB K PELICHMIO MATeMaTHUYECKWX 3a1a4y M 34434 U3
paznuyHbIX o0nacTel HayKU M peanbHOM KHU3HU.

DOYyHKIHH H TpaQHKH

@ynkuus, cnocodwr 3aganus GyHkumu. ['paduk dyHkumu. Bzaumuo oGpaTtHeie GyHKIMEA.

O6nacte onpeneneHuss U MHOXKECTBO 3HaudeHMH (yHkumu. Hymu dynkimun. TTpomexyTku
3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE YHKIUH.

Crenennas dyHKUMS ¢ HATypanbHBIM M IIENBIM TokasaterneMm. EE cpoiicTa W rpaduk.
Cpo¥icTBa 1 rpadMK KOpPHS 1-OH CTENeHH.

TpuroHomeTpuyeckas  OKpYKHOCTb, — OMNpEJENEHHe  TPHTOHOMETPHYECKMX  (DYHKIIMIA
YHCJIOBOTO apryMeHTa.

Hauana maTemaTHuecKOIro ana/iu3a

[TocnenoBarenbHOCTH,  crmocoObl  3ajaHusi  MOCHENOBATe/NbHOCTEH.  MOHOTOHHBIE
NOC/IeJ0BATEIBHOCTH.
ApupmeTnyeckas M reoMeTpuueckas — NpOrpeccHH.  BeckoHewHo  yGbiBarowias

reomerpudeckas nporpeccust. Cymma OeckOHewHO YOBIBAIOMIEH NeOMETPHUECKOH MpPOrpeccHH.

@opMyia CIOKHBIX TPOLEHTOB. Mcronp3oBaHHWE MPOrPecCHH /I PEINEHHs pealbHBIX 3a/au
MPHKJIAJHOTO XapaKTepa.

MHuoskecTBa M JIOTHKA

MHoxecTBO, omepauuu Hajg MHOXeCTBaMH. Jluarpammsl Diinepa—BerHa. ITpumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara JUis ONMCAHMS PeaTbHBIX TMPOLECCOB M ABIEHHH, MpH
PeIIeHHH 3a/1a4 U3 APYTHX y4eOHBIX MPEeIMETOB.



Onpeaenenne, TeopeMa, ClieICTBHE, JOKA3ATEILCTBRO.
11 KJIACC

Yncia H BbIYMHCICHHSA

Hartypanbhblie u uensie yncna. [Ipu3Haky JeIMMOCTH 1LEJNBIX YHCe]T.

Crenens ¢ pauMoHaNbHBIM NoKaszaTeneM. CBOMCTBA CTETICHH.

Jlorapudm yucna. JlecaTHuHbIE W HATYpalbHbIE JOraprU(pMBbI.

YpaBHeHus U HepaBeHCTBA

[IpeoGpa3oBaHue BbIpaskeHHi, CoepKalLnX Jorapudmsl.

[IpeobGpazoBaHue BEIpaXEHHH, COAESPIKALIUX CTETIEHH ¢ PALIMOHATBHBIM IOKA3aTEICM.

[TpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

[TokazaTensHbBIe ypaBHEHHS U HEPABEHCTRA.

Jlorapugmuveckue ypaBHEHHS U HEPABEHCTRA.

Cuctembl NUHEHHBIX ypaBHeHUH. PemeHue NpUKIAaAHBIX 3a7a4 C MOMOIILIO CHCTEMBI
JTMHEHUHBIX YpaBHEHHUIA.

CHcTeMBl M COBOKYNMHOCTH PalLlMOHAJIbHBIX YPABHEHHH M HEPABEHCTB.

[IpumeHeHHe ypaBHEHHI, CUCTEM M HEPABEHCTB K PELIEHHIO MAaTEMATHYECKHMX 3a/1a4 W 3a/1a4
U3 pa3JIMYHBIX 00/1acTeil HayKH M peabHOM KH3HH.

DyHKnHH H rpadHKH

@®yukuus. [Mepuoguueckue dbynkiun. [IpoMexyTkn MOHOTOHHOCTH (DYHKIHMH. MakcuMyMBI
¥ MuHUMYMBI QyHKIEH. Hanbolbiee 1 HaMMeHbIIee 3Ha4eHHEe PYHKLIMK HA IPOMEKYTKE.

Tpuronomerpudeckne GyHKINH, UX CBOHCTBA U TpadHKH.

INokaszarenbHas 1 jorapudmMudeckasi pyHKIMH, UX CBOHCTBA U rpaduKu.

Hcnonb3oranue rpadukor GyHKUMIHA A1 pelIeHUs YPABHEHUHA U TMHEHHEIX CHCTEM.

HUcnone3oBanne rpadukoB (YHKUHA A0 HCCIEIOBAHMS TPOLIECCOB W 3aBHCHMOCTEH,
KOTOpBIE BO3HHKAIOT MPH PEILEHHUH 3a]a4 U3 JPYruX Y4eOHBIX MPEeJMETOB H PeaibHOM HKH3HH.

Hauana MaTeMaTH4Y€eCKOro aHAJIN3a

HenpepsiBHble dyHKLHK. MeTO] MHTEPBAJIOB [UIA PELIEHUs HEPABEHCTB.

[TpousBoanas ¢pyHkumu. ['eomeTpuyeckuit u GU3MIecKuii CMBICIT TPOU3BOIHOM.

[TpouzBoanbie sneMeHTapHbIX (QyHKIHMH. DOpMynbl HaXOXKEHHS MNPOHU3BOJHON CYMMBI,
MPOU3BEACHUS H YACTHOTO (DYHKIMHA.

[TpuMeHeHHEe NMPOU3BOAHON K MCCIIEAOBAHWIO (QYHKIMH HA MOHOTOHHOCTB M 3KCTPEMYMBI.
HaxoskneHne HanOOJIBIIET0 W HAUMEHBIIEro 3HaueHUst PYHKIMY Ha OTpe3Ke.

[IpuMeHeHHe TPOU3BOAHOM UIST HAXOM/IEHUS HAWITYYIIEro pelleHus B MPUKJIAJIHEIX 3a/a4ax,
JUTsL OTIPE/ICIIEHUs] CKOPOCTH TpolLiecca, 3a1aHHoro (opmynnoi uin rpaduxom.

[TepBooGpa3sHas. Tabnuua nepoodpasHEBIX.

UnTerpas, ero reometpudeckii u ¢pusndeckuit cMpici. Beruucnerne unTerpana no gpopmyne
Herorona—IJleibHuua.



IIJIAHUPYEMBIE PE3YJIbTATDI

OcBoenune yuebGHoro mnpeaMera «MaremaTHka» [OOJKHO o0ecrnedyMBaTh AOCTHKEHHE Ha
ypoBHe cpenHero ofmero obpasoBaHMs CAEAYIOMINX JIMYHOCTHBIX, METANpeIMETHBIX U
npeaMeTHBIX 00pa30BaTe/IbHbIX pe3y/IbTATOR!

JJUIHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHMSl NPOrpaMMbl  yueOHOTO mpeamera «MaTemaTHKa»
XapaKTepU3VIOTCS:

['paxcgaHcKkoe BOCHUTaHHE:!

C(hOPMHUPOBAHHOCTBIO ~ IPAXKIAAHCKOM  MO3HUMK  0oO0yyalollerocs Kak AaKTHBHOIO W
OTBETCTBEHHOTO 4YJIEHAa POCCHHCKOro oOIIecTBa, MPEACTABICHHEM O MAaTEMATHMYECKMX OCHOBAX
(GYHKUMOHMPOBAHMS PA3IMYHBIX CTPYKTYP, ABJEHHMH, TpOLEdyp TI'pakIAHCKOTO OBIIecTsa
(BEIOOPBI, OMPOCHI W Tp.), YMEHHMEM B3aMMOJIEHCTBOBATE C COLIHATBHBIMH HMHCTHTYTAMH B
COOTBETCTBHMH C MX QYHKLHSIMH U Ha3HAYEHHEM.

[TatproTHUeckoe BociUTaHHeE:

C(hOPMHPOBAHHOCTBIO POCCHHCKO# TPaXXIaHCKOM MAEHTHYHOCTH, YBAXKEHHS K TIPOLIIIOMY U
HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, LICHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHMSIM POCCHHCKMX
MaTEMaTHKOB M POCCHMCKOW MATEMAaTHMYECKOMW LIKOJBI, K WCIOMB30BAHHIO 3TUX MNOCTIKEHHI B
JIpYrux HayKax, TEXHOJIOTUSIX, chepax SKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HaHWEM  JYXOBHBIX  LEHHOCTEH  pOCCHHCKOTO  Hapoaa; c(hOpPMHPOBAHHOCTHIO
HPaBCTBCHHOIO CO3HAHMWA, 3TUYECKOrO IOBCACHHMSA, CBA3AHHOIO € I[PAKTHYECKHUM IIPUMEHEHUEM
JOCTWKEHUH HAyKM W JESTE/IbHOCTBIO Y4YEHOTO; OCO3HAHHEM IIMHHOTO BKJI4fa B TOCTPOCHHE
yCTOHUMBOTO Oyaylnero.

DcTeTUYeCKOEe BOCITUTAHME:

3CTETHYCCKMM OTHOLIEHHEM K MUPY, BKJIIOYas 3CTETHKY MaTEMATHYECKHX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a1a4, pemeHHH, paccyXICHHH; BOCTIPHHMYHMBOCTBIO K MaTEeMATHYECKHM acreKTaM
pas/IMYHEBIX BUAOB HCKYCCTBA.

Du3ryecKoe BOCNUTAHKE:

C(hopMHUPOBAHHOCTBIO YMEHHS IPUMEHATL MATEMATHYECKHUE 3HAHUS B HHTEpecax 3J0pOBOTO
¥ GezonacHOro obpasa KM3HM, OTBETCTBEHHOTO OTHOLUCHUA K CBOEMY 3JOPOBBIO (3moposoe
MUTaHKE, cOAaNaHCUPOBAHHEBIN PEXUM 3aHSTHUI W OTOBIXA, PEryNspHAS QU3MUecKast AKTHBRHOCTh);
(usnueckoro coBepleHCTBOBAHUS, TIPH 3aHATHSAX CIIOPTHBHO-03J0POBHUTENLHOMN AeATENEHOCTRIO.

Tpyanosoe Bocninranue:

FOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM LEHHOCTH TPYAOJIKOOMS; WHTEPECOM K pa3iMYHBIM
cepam npodeccHOHAIBHON AEATE/NLHOCTH, CBS3aHHBIM C MAaTeMaTHKOH M eé MPUIOKEHU SIMH,
YMEHHEM COBEpLIATh OCO3HAHHBIN BBIOOP Oymymiei mpodeccuy W peanH3oBBIBATh COGCTBEHHBIE
KM3HCHHBIC IUIAHBI; TOTOBHOCTBIO H CHOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpasoBaHHMIO U
camM000pa30BaHHIO HA MPOTSHKEHHH BCEH KMU3HHM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUH
NPaKTHYCCKHX 33129 MaTeMaTHYEeCKOH HaNpaB/IeHHOCTH.

DKOJIOTHUECKOE BOCITMTAHHE:

cpOpPMHPOBAHHOCTEIO  3KOJOTHYECKOH KYJIBTYpHE, TIOHHMAHWEM BJMSHHS COLIMANBHO -
SKOHOMMHYECKMX TPOLIECCOB HAa COCTOSHME MPHPOJHONH M COLMANBLHON Cpejbl, OCO3HAHHEM
r7106aIBHOTO XapaKTepa HK0JIOrHYeCKHX Mpobiem; opreHTauueit Ha MPUMEHEHHE MAaTEMATHYECKHUX

3HaHWH JUIS peLleHns 3a1a4 B 00J1aCTH OKpYKArOLIeH cpe/pl, TUIAHUPOBAHMUS MOCTYTIKOB U OLEHKU
HX BO3MOKHBIX MOCNEACTBUH /1 OKPYHKAIOIIEH Cpeibl.
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lleHHOCTH HAY4YHOTO [TO3HAHHUS:

c(OpPMHPOBAHHOCTBK) ~ MHMPOBO33PEHHSA, COOTBETCTBYIOLIEr0  COBPEMEHHOMY  YPOBHIO
Pa3BMTHA HayKH W OOIIECTBEHHOM MPAaKTHKH, MOHUMAHHEM MATEeMaTHYECKOH HayKH Kak c(epsl
YyeJ0BEYECKOH JIeATENIbHOCTH, JTanoB e€ pa3sBUTHA WM 3HAYUMOCTH [N PasBUTHA LMBUIIA3ALHH,
OBJIAIEHHEM SI3BIKOM MATEMATHKHM M MaTeMaTHYECKOW KyNbTYpPOH KaK CPEACTBOM TMO3HAHUS MHPA;
rOTOBHOCTBIO OCYILIECTBIISATE MIPOEKTHYIO M MCCJIEI0BATEIBCKYIO ACATENPHOCTh HHAUBH/YATbHO U B
rpy1re.

METANIPEAMETHBIE PE3YJIbTATbI

MeTanpeaMeTHbIE Pe3yIBTATEl OCBOGHHS TpOrpaMMmel ydeOHoro mpeamera «MaTemaTnka»
XapaKTepH3yIOTCS  OBJAJEHHEM  YHHMBEPCANLHBIMH  HO3HAGAMENbHbIMU  OCUCmEUaAMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHLIMY — OEUCMBUAMY,  YHUBEPCATbHLIMU  PeCyNamusHblMu
Oelcmeuamu.

1) Vuueepcansuvie nosnasamenvivie Oeiicmeus, obGecnevusaiom gopmuposanue 6a306bix
KOZHUMUBHBIX NpOYeccos obyyalowuxca (0ceoeHue Memooos NOZHAHUS OKPYICalouje2o Mupa;
npuUMeHenUe N02UYECKUX, UCCTIe008AMENbCKUX Onepayull, ymeHull pabomams ¢ ungopmayuet).

Ba3soerie norudeckue JeHcTBHA:

e BLISBIIAT M XapaKTEpPH30BaTh CYIIECTBEHHbIE MPH3HAKH MAaTeMaTHYECKUX OOBEKTOB,
MOHSTHH, OTHOWIEHUH MEXIy TNOHATHAMHU; (OPMYTHPOBATE OMpEJE/ICHHUs TOHATHMA;
YCTAHABIMBATE CYIIECTBEHHBIH TPU3HAK KJIAacCH(UKALIMK, OCHOBaHMs i 00001eHns 1
CpaBHEHHs, KPUTEPHH TIPOBOMMOTIO aHAJIM3a;

® BOCTIpUHMMaTh, (GOPMYIHPOBaTh M NpeoOpasoBbIBATE CYKICHHS: YTBEPAUTEIbHbIE W
OTpHULATEJIbHbIE, eJMHUYHBIC, HACTHBIE U OOIIME; YCIIOBHBIE;

e BBISIBJISATh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHBOpeuMs B (akrax,
JAHHBEIX, HAOMONEHHAX W YTBEPXKJIEHMsX; IMpelaraTb KPWUTEPHH J[JIsi BBISBICHHA
3aKOHOMEPHOCTEH M MPOTUBOPEUHii;

® IeaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHUKHM, ACAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKTIOUEHHH, YMO3aKTIOUEHHIT 10 aHAJIOTHH;

® [IPOBO/IUTH CAMOCTOSTENEHO JOKA3aTe/IbCTBA MATEMATUYECKHX YTBEPIKICHHH (TIPsSMEIE H OT
MPOTHBHOTO), BHICTPAMBATh APryMEHTALMIO, MPHBOJIWTL MPHUMEPHI W KOHTPIIPHUMEpSI;
000CHOBBIBATE COOCTBEHHBIE CYK/IEHHUSA H BBIBO/IBI,

e BEIGHpaTh crioco® pereHus yqeOHOMN 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILEHHA,
BLIGHpaTL HauboIee MOAXO0JALHIT ¢ yUETOM CAMOCTOSITE/ILHO BBI/JIEIEHHBIX KPUTEPUCB).

Bazorrle uccnenoBaresibCkre AeHCTBUS:

® CTIONTb30BATh BOMPOCH! KAK MCC/IEAOBATEIBCKHI HHCTPYMEHT IO3HAHHMS; (GOpMyITHpOBaTh
BOTIPOCHI, (PUKCHPYIOLIHE MPOTHBOPEYHUE, MPobIEMY, YCTAHABJIMBATE HCKOMOE M JaHHOC,
hopMHUpPOBATE TMIIOTE3Y, APTYMEHTHPOBATE CBOIO MO3HIIHIO, MHEHHE,;

® IPOBOJMTH  CAMOCTOSITENIBHO  CTUIAHMPOBAHHBIM ~ OKCTIEPUMEHT,  WCCIENOBaHME 10
YCTAHOBJEHHIO 0COOeHHOCTEH MaremMaTHdeckoro oObekTa, sBIeHHMs, IIporiecca,
BBISIBJIEHHIO 3aBUCHMOCTEH MeXK Iy 00beKTaMH, ABJIEHUSAMH, IIPOLIECCAMM;

e caMOCTOSATENbHO (OpMYIMPOBaTh 0000IEHNsT W BBIBOJBI MO pe3yibTaraM MNPOBEJEHHOIO
HabGMIoOeHMs, WCCAeJOBAHMS, OLCHMBATH [IOCTOBEPHOCTH MOJIYYEHHBIX pE3yIbTaToB,
BBIBOIOB M 00001IEHNIA;

® IPOTHO3MPOBATE BO3MOJKHOE Pa3BUTHE IPOLIECCA, @ TakKe BBIABUTATH MPEANONOKCHUA O
€ro pa3BUTHH B HOBBIX YCIIOBUSAX.

Pa6oTa ¢ uadopmauneii:



® BBIAB/ISATE ASPUUMTE MHPOPMALMK, JaHHBIX, HEOOXOAMMBIX IS OTBETAa Ha BOMPOC M IS
pelneHus 3a/1aum;

®BEIOMPaTE  MH(POPMALMIO M3  MCTOYHMKOB  Pa3slTHYHBIX  THIOB, AaHAIM3HPOBATH,
CHCTEMaTH3MPOBATE W HMHTEPIPETHPOBATh HMHPOPMALMIO Pa3IMYHBIX BHIOB M (opm

MpeCTABICHHS;
® CTPYKTYPHPOBATh MHPOPMALMIO, NPEICTABIATE €€ B PasI4HbIX (OopMax, HILTIOCTPUPOBATE
rpauyecku;
® OLICHMBATh  HAAEKHOCTE MHPOPMALMKM [0  CAMOCTOSITENBHO  cOPMYTMPOBAHHBIM
KPHUTEPHSIM.

2) Vhusepcanvnvie KoMMyHuKamuenvie oOelicmeus, 00ecnedusaom cgopMuposanHocms
COYUATbHBIX HABLIKOG 0OYYaAIOUfUXCSL.
Obmenue:
® BOCTIPMHUMATE M (DOPMYIUPOBATL CYKACHHA B COOTBETCTBMM € YCJOBUAMM M LEIAMH
OOLIEeHHS; SICHO, TOYHO, TPaMOTHO BBIPAKATH CBOKO TOYKY 3PEHHA B YCTHBIX M
MIUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHWs 10 XOMy pelleHMs 3a/a4d, KOMMEHTHPOBATh
MOJIYYEHHBIH pe3yJIbTaT;

®B X0Je 0OCYKIEHMs 3a/aBaTh BONPOCHI 10 CYILIECTBY 00CYKIaeMOH TeMbl, MpoGneMsl,
pemmaemMoi 3a1auu, BBICKA3bIBATE M/EH, HALEJCHHBIE Ha MOKMCK PELIEHHS; COMOCTABIATH
CBOH CYXK/ICHHA C CYXKACHHAMH IPYTHUX YYACTHHKOB AMaIora, 00OHapyKHBaTh pasnyue u
CXOJCTBO TMO3WLKH; B KOPpeKTHOHW (Qopme GOpMYTHPOBATh pA3HOTIACHSA, CBOM
BO3PAKEHUS;

® IPECTABIATE PE3YJbTAThl PEUIEHHA 3a[a4uM, OKCIIEPUMEHTA, HCCIeJOBAHHMS, TIPOEKTA;
CaMOCTOSITE/IbHO BEIOMpPAaTh (DOpMAT BHICTYIUTGHHS ¢ Y4€TOM 3aJau Tpe3eHTALUH |
ocoOeHHOCTe ayAUTOpHH.

CoTpyaHu4ecTBO:

® IOHMMATh M WCIIOJIB30BAThH MPEUMYIIECTBA KOMAHJHOH W WHIMBHAYalbHOW paboTsl mpH

pelleHHH y4eOHbIX 3a/a4; NMPUHMMATL LETb COBMECTHOMN ACATENLHOCTH, TIAHHPOBATH
OpraHM3alHI0 COBMECTHOW paboThl, pacmpelenaTh BHAB paboT, JOrOBapHUBaTHCH,
00CyXJaTh MPOLIECC U pe3yibTaT paboThl; 000611aTE MHEHHS HECKOIBKHX JTIO/IEI;

® y4acTBOBATH B TPYNNOBBIX (opmax paboTel (0OCy:kOeHHs, 0OMEH MHEHHH, «MO3rOBBIE

IITYPMBI» M MHBIE); BBINIOJIHATE CBOKO YacTh pabOTHI M KOOPIMHUPOBATE CBOM AEHCTBHS C
NIpYTMMHM 4JIEHAMH KOMaHJIBI; OLIEHMBATh Ka4€CTBO CBOETO BKJIaza B OOLIMiT MPOAYKT MO
KpUTEpUsM, cHOpMYITHPOBAHHBIM YUYaCTHHKAMH B3aHMOAEHCTBHS.
3) Vhueepcanenvie pecyaamususie Oeiicmeus, 00ecnenusarom GOpPMUPOBAHUE CMbICIOGHIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUYHOCHIU.
Camoopranusanus:
COCTABJIATE TUTAH, AJIFOPUTM PEIeHHS 3aa4M, BHIOMpATh Ccrocob pemeHus ¢ yudtom
HMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATH
BAPHUAHTBI pelICHUH ¢ yu€TOM HOBOM uHpOpMaLHn.
CaMOKOHTpOTE:
® BJIaJICTh HABBIKAMH TIO3HABATEIBHO peieKcHH KaK 0CO3HAHHS COBEPILIAEMBIX NeHCTBHI 1
MBIC/HTE/IBHBIX  TPOLIECCOB, MX PE3Y/IBTATOB; BJAAETH CIOCOGAMH  CaMONMPOBEPKH,
CaMOKOHTPOJIA NIpoLiecca U pe3ylibTaTa pellieHHs] MaTeMaTHYECKOH 3aaayu;

® NIpe/IBUACTb TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTH MpPH peIIEHHH 3aJaud, BHOCHTb
KOpPPCKTHUBBI B JICATEIPHOCTE HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWIEHHBIX
omMOOK, BBISIBIEHHBIX TPYHOCTEIH;



® OLICHUBATE COOTBETCTBHUE pe3ylibTaTa UeIH K YCIIOBHAM, 00BACHATD MPHYHHBI JOCTHXKCHUA
WM HEJIOCTIDKCHHS Pe3ysibTaTOB JEATENBHOCTH, HAXOAWTh OIIHOKY, [aBaTh OLEHKY
NpUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIbTATBI

Ocpoenne yuebHoro kypca «Anrebpa W Hawyana MaTeMaTHYECKOI'O aHajM3a» Ha YpOBHE
cpenHero oOmero oOpasoBaHHs HOKHO o0ecrieuvBaTh JOCTHKEHHE CIEOYIONIMX IPeIMETHBIX
o0pa3oBaTe/bHBIX pe3yJIbTaTOR:

10 KJIACC

Yucia u BbIYHCICHHS

OnepupoBaTh TOHATHAMM: pALMOHANIBHOE M JEWCTBUTENBHOE 4YHCJIO, OOBIKHOBEHHAs H
necsATUYHAasA ApOoOk, IPOLIEHTHI.

BrImoaHATE apHdMeTHUECKHE Onepaliiy ¢ PaliMOHAIBHBIMU H ICHCTBUTETBHBIMH YHCIIAMH.

BEIMOMHATE NpHONMKEHHBIE BBIYMCICHHS, HWCIIONB3YS TNpaBHIa OKPYTJCHUsS, JAenaTh
NPUKHIKY Y OLIEHKY pe3y/bTaTa BEIYHCIEHHH.

OnepHporaTh MOHATHSMHU: CTENEHb C LEBIM [OKa3aTesieM; cTaHZapTHas (opma 3amHuch
JEHCTBUTENBHOTO YHCJA, KOPEHb HATYPalbHOH CTEMEHH; HCMOJb30BATh MOAXOAALLYI0 (popmy
3aMMCH IeHCTBATENIBHBIX YHCE [T PEIeHMs TIPAKTHYECKHX 3a/1a4 U NPeJICTaBJICHHUS JAHHBIX.

OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TaHI'€HC IPOM3BOJILHOIO YIJa; HCIOJb30BATH
3aIMCh MPOM3BOJIBHOTO YIiia Hepe3 oOpaTHBIC TPUTOHOMETPHYECKHE PYHKLUH.

YpaBHeHHsl H HepaBeHCTBa

OnepupoBaTh MOHATHAMM: TOXAECTBO, YpaBHEHHEe, HEPaBEHCTBO; LIEJIOE, PalMOHAJIBHOE,
MppaIMoHAIbHOE YPaBHEHHE, HEPABEHCTRBO; TPUTOHOMETPHUECKOE YPABHEHHE;

BeimosHaTe ~ mpeoOpa3oBaHMs ~— TPUIOHOMETPMYECKMX  BbIpaKEHMH M peliath
TPUTOHOMETPUYECKHE YPABHEHHS.

BrinmonHaTe npeoOpa3oBaHus LEJbIX, PalMOHAIbHBIX M HPPaLMOHANbHBIX BBIPAKEHWH U
pelaTs OCHOBHEIE THITHI LIEBIX, PAIMOHATBHBIX H UPPALIMOHAIBHBIX YPABHEHHWH U HEPABEHCTB.

[IpuMeHATh YpaBHEHHS W HepaBeHCTBA I PELIEHMS MAaTEMAaTHYECKHX 3aJa4 M 3a]ay U3
pa3nu4HBIX 00nacTeil HAyKu M pealbHOM KHU3HM.

MonenupoBaTh pealibHbIe CUTYaLHH Ha A3bIKE aareOpbl, COCTaBIATE BRIPAXKEHHS, YPABHEHHS,
HEpPaBEHCTBa [0 YCJAOBMIO 3a/1a4M, WCCIEJOBaTh TOCTPOEHHBIE MOJEIH C MCIIOJIb30BaAHHEM
anmapara anreopsi.

@yHKIHH U rPaQHKH

OnepupoBarh MoHATHAMM: QYHKLMS, criocoObl 3a1aHns QYHKUMH, 001acTh ONpeae/IeHHs
MHOeCTBO 3Ha4eHHH GyHKImu, rpadguk GyHKLKH, B3AUMHO 00paTHBIE (PYHKLIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTh (PYHKLMM, HYIM QYHKLUMH, IIPOMEKYTKH
3HAKOTIOCTOSTHCTBA.

Hcnone3oBath rpaduki QYHKIMHA 11 pelleHUs ypaBHEHHUIA.

CtpouTh ¥ 4MTaTh rpaduku JMHeWHOH (YHKUNM, KBaJpaTHYHOH (yHKUMM, CTENEHHOMH
(YHKLMH € LIEJIBIM [TOKA3aTEeJIEM.

WUcnonb3oBate rpaduky GYHKUHE 1718 MCClEf0BaHMs NpPOLECCOB M 3aBUCHMOCTEH TpH
pelieHMy 3a7ad W3 JPYTHX y4eOHBIX NpPEAMETOB M peanbHOH KM3HM; BBIpAKATh (QopMysamu
3aBUCHMOCTH MEXK]Y BETHYHMHAMH.

Hauana MaTeMaTHYeCKOro aHA/IH3a



OnepupoBaTh MOHATHAMM: TOCIEJOBATENBHOCTh, apu(METHUYECKas W TreoMeTpUUYecKas
MpOrpeccHu.

OmnepHpoBaTh TOHATHSIMU: OECKOHEYHO YOBIBalOLIAs TeOMEeTpUUecKas MpOrpeccHs, CymMMa
GeckoHEYHO yObIBAKOLIEH reOMeTPHUYECKOH NPOrpeccHH.

3aaBaTh MOCAeJOBATEILHOCTH PA3IMYHBIMH criocobaMHu.

HMcnonp3oBaTh cBOHCTBA NOCIEA0BATENLHOCTEH M MPOrpeccHit TS peLleH s PealibHbIX 3a/1a4
MPHKIAHOTO XapakTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh MOHATHAMHU: MHOMKECTBO, OTIEPALIUU HAJl MHOKECTBAMH.

HMcrmosie30BaTh TEOPETHKO-MHOMKECTBEHHBIN anmapaT Jis OMUCAHUS PeabHBIX MPOLECCOB M
SIBJICHUH, TPY PELLICHUH 3a/1a4 U3 APYrHX y4eOHbIX NMpeaMEeTOR.

OnepupoBaTh MOHATHAMM: OTIPEACICHHUE, TEOPEMA, CIIECTBHE, I0KA3aTEILCTRO.

11 KJIACC

Uncaa 1 BIYHCICHHS

OnepupoBare NOHATHAMM: HATYPANBHOE, LIEJI0E YHUCIIO; MCMOJIB30BATh NPU3HAKH JeTUMOCTH
LeJIBIX YHCEI, Pa3JIOKeHHe YHC/Ia Ha MPOCThIE MHOKHTETH /IS PEIleHUs 3aa4.

OnepupoBaTh MOHITHEM: CTENEHb ¢ PAIHOHAIBHBIM [I0KA3aTeNEM.

OnepupoBath NOHATUAMMU: JIOTapUBM YHCTIa, AECATHYHBIE U HATYPAIbHBIE JTOTAPU(DMBI.

YpaBHenusi H HepaBeHCTBA

[IpumensTh cBOWCTBA CTENEHHU 1151 NpeoOpa30BaHMs BRIPAKEHHI; ONEPUPOBATH MOHSITUIMMU:
TI0Ka3aTeNbHOE YPaBHEHHE M HEPABEHCTBO; PelllaTh OCHOBHBIE THITBI MOKA3aTEbHBIX YPABHEHHIA U
HEPaBEHCTB.

BeimosaTe  mpeobpaszoBaHka  BRIpaOXKEHHH, COACPXKAIINX JIOrapH(MEI; OMNEpPHPOBATH
MOHATHAMM:  JIOTapu(MHYECKOE ypaBHEHHE W HEPaBEHCTBO; pelIaTh OCHOBHBIE  THIIBI
norapuPMHUECKMX YpaBHEHHH M HEPABEHCTB.

HaxoauTe permenus npocTeHInX TPUTOHOMETPUUYECKMX HEPABEHCTB.

OnepupoBaTh MOHATUAMM: CHCTEMA JIMHEHHBIX YPABHEHMil W €€ pelleHue; MCTONb30BATH
CHCTEMY TMHEWHBIX YPaBHEHUH [AJ1s pelieHust MPaKTHYECKHUX 3a1a4.

HaxomuTe peluenus npocTeimmx cucTeM M COBOKYIMHOCTEH PALMOHANLHBIX YpaBHCHHIH W
HEPABECHCTB.

MoenupoBaTe peaibHbIE CUTYAUMH HA A3bIKe anreOpEl, COCTABISTH BRIPAKEHHUS, YPABHEHMS,
HEPABEHCTBA W CHCTEMBI 10 YCIOBHIO 3aav, MCC/IEIOBATE TOCTPOCHHBIE MOOENH ¢
MCIIOJIE30BAHMEM allfapara anreope.

@yHKNHH U rpadHKU

OnepupoBaTh MOHATHAMH: NEPHOIMYECKas YHKIIHSI, TPOMEKYTKH MOHOTOHHOCTH (YHKLIHH,
TOUKH dKCTpeMyma (yHKUMH, HauGo/blIee M HaHMEHbIIee 3HAYeHHs QYHKLUMH Ha IIPOMEXKYTKE;
MCIIO0JIb30BaTh WX JJIA UCCIeI0BaHus QYHKLMH, 3aaHHOM rpadHKoM.

Onepuporath TIOHSATHAMH. rpauku  mHoKasaTeNBHOMN,  JorapupMHMuUecKoil  u
TPUTOHOMETPHUECKHX (YHKIMH; M300paxaTh MX Ha KOOPAMHATHOH IUIOCKOCTH M MCIIONB30BATD
[UIsl pEIIeHHs] YPaBHEHWH M HEPaBEHCTB.

H300paxaTs Ha KOOPIMHATHOM MIOCKOCTH rpad)uKy THHEHHBIX YPaBHEHMi M HCIIO/Ib30BATH
HX I peLIeHUST CUCTEMBI JTMHEHHBIX YpaBHEHHIA.

Hcnoie3oBats rpadukm dyHKumii 4151 Uccsie10BaHHS TIPOLIECCOB H 3aBUCHMOCTEH 13 JIpyrux
y4eOHBIX JHCLHILIHNH,

Hauana maremaTnyeckoro anannsa
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OnepupoBaTh MOHATHAMU: HETIPEPBIBHAA (DYHKIIMA; NPOM3BOAHAS (DYHKILIMH; MCTIOJIB30BATh
reoMeTpuueckuil U PU3MUYECKH CMBICI TPOM3BOAHOM U1 pelleHMs 3aau.

HaxomuTe mNpOM3BOJHBIE 3JIeMEHTAPHBIX (MYHKLUMHA, BBIYHCISATE [IPOM3BOAHBIE CYMMBEI,
MpOM3BEICHHS, YACTHOTO (PYHKLMH.

Mcrons30BaTh MPOM3BOIHYIO A1 HCcieA0BaHUA (PYHKIMM HA MOHOTOHHOCTD M DKCTPEMYMBI,
NPUMEHSITE PEe3yABTAThl UCCIIEI0BAHUS K TIOCTPOCHHIO IpaduKoB.

Hcnonb3oBaTh NMPOU3BOAHYIO Ul HAXO0K/ACHUS HAU/IYYLIEero pelleHHs B MPHKIAAHBIX, B TOM
YHC/Ie COLMANBHO-3KOHOMHUYECKHX, 3aJauax.

OnepupoBarh NOHATHSMH: TMepBoOOpa3Has M MWHTErpaj; MOHWMATh FEOMETPUYECKHH M
(U3MYECKHIi CMBICT UHTETpasa.

HaxoauTs nepsooGpasHble 3JEMEHTapHBIX (YHKLMI; BBIYMCIATL HMHTErpan mo Qopmyse
Hetorona—Jle#tbHuna.

Pemate NpMKJIaJHBIC 337aud, B TOM YHCJE COLHAIBHO-DKOHOMHYECKOTO U (PU3MYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaInu3a.
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TEMATHYECKOE INIAHHPOBAHUE
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https://www.yaklass.ru/p/algebra#fprogram-11-klass
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https://www.yaklass.ru/p/algebra#program-11-klass
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https://www.yaklass.ru/p/algebra#fprogram- I 1-klass
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https://www.yaklass.ru/p/algebra#fprogram-11-klass
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https://www.yaklass.ru/p/algebra#tprogram-11-klass
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YYEBHO-METOJUWYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

* Maremaruka: anreOpa ¥ Havyala MaTeMaTHYeCKOTO aHalW3a, reomeTpHs. Anrebpa u Hawana
MateMarudeckoro aHanuza, 10-11 kmaccel/ Amumor I11LA., Kongrun IO.M., Tkauera M.B. u
npyrue, AKIMoHepHoe obmecTBo «M3aarenbeTBo «IIpocBermenue»

METOJUYECKHE MATEPHAJIBI JJISI YUUTEJISA
Metoauueckue peKoOMeHJaluu K y4eOHHUKY L. A.AnumoBa, 10.M.Konsiruna
®enepanpHas pabouast mporpaMma cpeHero obiero 06pazoBanus

HUP®POBBIE OBPA30BATEJIBHBIE PECYPChI U PECYPCBI CETU HHTEPHET

https://www.yaklass.ru/p/algebra#program-10-klass AKnacc
https://www.yaklass.ru/p/algebra#program-11-klass AKnacc
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC

OTKpEITEIH OaHK El'D

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0 OTKkpBITEIH
Gank OI'D
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