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NMOACHUTEJIbHAA 3AMNMUCKA

Y4yebHbI Kypc «Anrebpa 1 Hayana matemaTU4eCKOro aHanmsa» ABnAsieTCs OQHUM
n3 Hanboree 3Ha4YMMbIX B Nporpamme cpegHero obuiero obpasoBaHus, NOCKOSbKY, C
OLHOW CTOPOHbI, OH obecnevMBaeT WHCTpPyMeHTanbHyto 6a3y Ans mM3ydeHuss Bcex
€CTeCTBEHHO-Hay4HbIX KypcoB, a C [OpYyron CTOPOHbl, (POPMUPYET roruyeckoe u
abcTpakTHoe MbiwsieHne o0yyarLWmnXcs Ha YpOBHE, HeobGXOAMMOM ANns OCBOEHUSA
NHpopmaTnKM, OBLLECTBO3HAHUS, WUCTOPWUW, CIOBECHOCTU W OpYyrux AucumniunH. B
pamkax gaHHOro yyebHoro Kypca obyvatouimecs oBnagesatT yHMBepcarbHbIM A3bIKOM
COBPEMEHHOM HayKu, KoTopasi (hopMynmnpyeT CBOW OOCTUXEHUS B MaTeMaTUyecKowm
dopme.

Y4yebHbI Kypc anrebpbl U Havan MaTeMaTM4yecKoro aHanusa 3aknagbiBaeT
OCHOBY 1191 YCNELHOro OBnageHns 3akoHamu pusnkm, xummm, 6nonornmn, NOHNMaHuN
OCHOBHbIX TEHOEHUUN pa3BUTUA IKOHOMWUKM W OBLLECTBEHHOW >XWU3HM, MO3BONSAeT
OPMEHTUPOBATLCA B COBPEMEHHbIX LUUMPPOBLIX N  KOMMbIOTEPHBIX TEXHOSOMUSIX,
yBEPEHHO UCMOoSb30BaTb UX ANA AanbHerwero oopasoBaHns U B NOBCEOHEBHOW XU3HW.
B 1O Xe Bpemsi oBnageHue abCTpaKTHbIMM WU NOMMYECKM CTPOTMMU KOHCTPYKLMSMM
anrebpbl 1 MaTemMaTU4ECKOro aHanu3a pasBuBaeT YMEeHNe HaxoanTb 3aKOHOMEPHOCTH,
000CHOBbIBaTb WCTUHHOCTb, [OKa3blBaTb YTBEPXOAEHMS C MOMOLLUBI WHAYKUUK 1
paccyxnaTb  OedyKTMBHO,  Ucnonb3oBatb  0000WeHMe 1M KOHKpeTusauwmto,
abcTparnpoBaHue n aHanoruo, popMmmnpyeT KpeaTUBHOE N KPUTUHECKOE MbILLSIEHME.

B xoge wu3yyeHus y4yebHoOro kypca «Anrebpa u Hayana maTemMaTU4ecKoro
aHanusa» oby4alrLlmeca nonyyatT HOBbLIM ONbIT peleHns MnpuknagHbIX 3agad,
CaMOCTOATENBbHOMO MOCTPOEHUS MaTeMaTU4ecKUx MoAenen pearnbHbIX CUTyauun,
WMHTEpNpeTaLMmM MNOSTYYEHHbIX PELLUEHUN, 3HAKOMATCA C NpuMepamMum MaTteMaTuyeckux
3aKOHOMEPHOCTEN B NpUpoAe, HayKe U UCKYCCTBE, C BblAAOLWMMUCA MaTeMaTUYECKUMN
OTKPbITUSIMU U UX aBTOPaMMU.

Y4yebHbIn KypCc o0OnagaeTr 3HaunTenbHbIM BOCMUTATESNbHLIM  MOTEHLMANOM,
KOTOpbIN  peanuadyetca Kak 4epe3 YyyebHbIM  MaTtepuas, CnocobCTByOLWNIA
OPMUPOBAHUID HAyYHOTO MWPOBO33PEHUS, Tak W 4epe3d cneunduky ydebHon
AEeATENbHOCTMH, Tpebyowen NPOAOIKUTENbHOWN KOHLIEHTpaLmm BHMMaHWS,
CaMOCTOATENbHOCTU, aKKypaTHOCTU U OTBETCTBEHHOCTM 3a NOJSTyYEHHbIN pe3ynbTar.

B ocHoBe meToamkn obydeHus anrebpe n Hadanam matemaTU4eckoro aHanmsa
NEeXunT AeATenbHOCTHbLIN NPUHLUMA 0By4eHus.

B cTpykType yyebHoOro kypca «Anrebpa v Havyana mateMaTMyecKoro aHanusa»
BblAeneHbl  criefylolimMe  copaepxaTtenlbHo-meTogudeckne  nuHumn:  «Yucna  wm
BblYMCNEHUSA», «DYyHKUMM U Tpadukny, «YpaBHEHUA W HepaBeHcTBa», «Hadvana
MaTeMaTnyeckoro aHanmaar», «MHoxecTBa u norvkax». Bce 0CHOBHbIE coaep)KaTeribHO-
MEeTOAMYECKME NNHUN W3YYaKTCs Ha MNPOTSHKEHMM OBYX feT o0y4yeHus Ha ypoBHE
cpegHero obuwero obpasoBaHUsA, eCTECTBEHHO AOMOMHAS ApYr Apyra WU NocTeneHHOo
HacbIlWasiCb HOBbIMM TeMamMn W pasgenamn. [aHHbii y4ebHbId Kypc SBNSeTcs
WHTErpaTuMBHbIM, MOCKONbKY oOb6beaMHseT B cebe coaepXaHue  HeCKOMbKUX
MaTeMaTMYECKMX OUCUMNIMH, Takux Kak anrebpa, TPUroHomeTpus, mMaTemaTU4ecKui
aHanus, Teopusi MHOXECTB, MaTemaTudeckass norvka v gpyrue. 1o mepe Toro kak
obyvatowmecs osnageBatoT BCE Oonee LUIMPOKUM MaTtemMaTU4YeckuM anmnapaToMm, Yy HUX
nocriegosaTeribHO  POPMUPYETCA U COBEPLUEHCTBYETCH  YMEHuUe  CTpPOUTb
MaTeMaTMYEeCKyr0 MOAEeNb pearnbHOM CUTyauuu, NPUMEHSATb 3HAHUS, NONYyYeHHble Npu
n3ydeHmn y4ebHOro Kypca, [Ons peleHns CaMOCTOSATENbHO CHOPMYNMPOBAHHOM
MaTeMaTM4YecKon 3adaym, a 3aTeM MHTepnpeTMpoBaTb CBOM OTBET.

CogepxaTenbHo-mMeToagnyeckas nuMHuMa «4Yucna wm  BblMUCNEHMA» 3aBepLuaeT
opMMpOBaHNE HaBbLIKOB WCMNONb30BaHUA AEUCTBUTENbHbLIX 4YMCeN, KoTopoe Obino



HayaToO Ha ypoBHE OCHOBHOro obuero obpasoBaHus. Ha ypoBHe cpegHero obuiero
obpasoBaHnsa ocoboe BHUMaHWe yaensetTcsa (OpMUPOBAHUIO HABLIKOB paunoHanbHbIX
BbIYMCIIEHMI, BKMOYAOLWMNX B ceba MCNOonb30BaHWEe pasnnyHbiX hopm 3anmMcm 4Yucna,
yMeHWe penatb MNPUKUAKY, BbINOMHATE MPUONMXKEHHbIE BbIMUCIIEHUSA, OLEHUBATb
YMCNOBbIE BbIpaXeHus, paboTatb C MaTeMaTUYECKMMU KOHCTaHTaMu. 3HaKoMble
o0yyarLMMCH MHOXeCTBa HaTypasibHbIX, LienblX, pauuoHasibHbiX U OeNCTBUTENbHbIX
yucen OOMOMNHAKTCA MHOXECTBOM KOMIMIEKCHbIX Ynucen. B Kaxaom n3 3TMX MHOXECTB
paccMaTpuBaloTCs CBOMCTBEHHbIE eMy cneuuduyeckme 3agayn u onepauuun: geneHve
Haueno, onepuMpoBaHMe ocTaTkaMuM Ha MHOXECTBE LenblX 4ucen, ocobble CBOMCTBA
paunoHanbHbIX W MppauMoOHanbHbIX Yucen, apudmeTudeckne onepaumm, a Takke
N3BNEYEeHne KOPHS HaTyparbHOW CTEerneHW Ha MHOXEeCTBE KOMMIIEKCHbIX 4Yucen.
Bnarogapa nocrnegoBaTenibHOMY pacWIMPEHUIO  Kpyra UCNosib3yemMblX 4ucen wu
3HaKOMCTBY C BO3MOXHOCTSIMU WX MNPUMEHEHUA AN pelleHus pasfivyHbiX 3ajad
dopmMupyeTca npeactaBneHne O efuMHCTBE MaTeMaTWKM Kak Hayku U eé ponu B
NOCTPOEHUN MoOJENen peanbHOro Mupa, LIMPOKO WUCMONb3ylTcss 06006LeHne 1
KOHKpeTusauus.

JinHna «YpaBHEHWsT M HepaBeHCTBa» peanua3yeTcss Ha NPOTSHKEHUMM BCEro
oby4yeHnsa Ha ypoBHe cpegHero obuiero obpasoBaHusi, NOCKOSbKY B KaQoM pasgene
[MporpaMmmbl NpPeaycMOTPEHO pelleHne COOTBEeTCTBYLWMX 3agad. B pesynbTaTe
obyvawolmecs oBnageBaldT pPasnUyHbIMKM  MeTo4aMM  pPeELUEeHUs  pauuoHasibHbIX,
nppauuoHanbHbIX, MNokKasaTellbHbIX, forapuMmMYeckKnx Uu  TPUTOHOMETPUYECKUX
ypaBHEHUN, HepaBeHCTB W CUCTEM, a TakKke 3ajay, coaepxawmx napameTpsbl.
[MonyyYyeHHbIEe YMEHUSA LLUMPOKO UCMONb3YIOTCH NpU nccnegoBaHnm yHKUMA C MOMOLLLIO
NPOM3BOAHOM, MPU PeLLeHNN NPUKNaaHbIX 3a4a4q U 3aay Ha HaxoxaeHue HanbonbLunx
N HaUMEHbLUNX 3HavYeHnn PyHKUMKN. [laHHaa cogepkaTesibHasa NMHUA BKIToYaeT B cebs
Takke (OpMUPOBaHME YMEHWUIN BbINMOMHATE pacyé€Tbl N0 dopmynam, npeobpasoBaHus
pauMoHanbHbIX, MpPpPauUMOHanbHbIX W TPUFOHOMETPUYECKUX BbIPaXEHUA, a Takke
BblpaXeHun, coaepxawmux cTteneHn wn  norapudmbl.  bnarogaps  mM3yyeHuro
anrebpanyeckoro maTepuana nponucxoauT garnbHenwee passuTve anropuTMMYECcKoro u
abCTpakTHOro MblwrneHns obydatowmxcsa, GOpPMUPYIOTCA  HaBblkKM  OeOYKTUBHbIX
paccyxgeHun, paboTbl C CUMBOSIbHBIMU (bopMamMun, npeacTaBneHns 3aKOHOMEPHOCTEN
N 3aBUCUMOCTEN B BMAE PaBEHCTB M HepaBeHCTB. Anrebpa npegnaraet addekTUBHbIE
WHCTPYMEHTbI AN peLUeHUss NPaKkTUYeCKUX U eCTeCTBEHHO-Hay4HbIX 3adad, HarngagHo
AEMOHCTPUPYET CBOM BO3MOXHOCTM KaK si3blka HayKMu.

CogepxaTenbHo-meTogmnyeckas  NUHUA  «PyHKUMM U rpaduku»  TECHO
nepennetaeTcsa C APYrMMU NIMHUSAMW y4eBbHOro Kypca, NoCKOSMbKY B KakOM-TO CMbICIe
3agaéT  nocnefoBaTesfibHOCTb  U3ydeHUst  MaTepuana.  WMayyeHue  CTeneHHoW,
nokasartesfnibHoW, NnorapnPmMmn4eckon N TPUrOHOMETPUYECKNX (DYHKLMA, UX CBOWCTB U
rpadpuKkoB, WUCMNONb30BaHWE YHKUMKA ONS peleHna 3agad u3 Apyrux  yy4yeObHbix
npeamMeToB U pearibHOM XXNU3HU TECHO CBA3aHO Kak C MaTeMaTU4eCKMM aHanu3oMm, Tak 1
C pelleHMeM YypaBHEHUA N HepaBeHCTB. [lpu aToM 6Gonblloe BHUMaHWe yaensdeTcs
POPMMPOBAHNIO YMEHUSA BbipaxaTb (GOpMynamMu 3aBUCUMOCTM MeXAY pasfiNyHbIMU
BENUYNHaAMKN, UCCnenoBaTb MOMyYeHHble YHKLUMU, CTPOUTb MX rpaduku. MaTtepuan
9TON cogepxaTenbHOM NUHUM HauereH Ha pasBUTUE YMEHUN U HABLIKOB, MO3BONAOLLNX
BblpaXkaTb 3aBMCUMOCTU MeXOy BenvyMHamu B pasfnunyHon opme: aHanmnTU4ecKown,
rpadouyeckon n cnoBecHon. Ero nsyyeHme cnocobCTBYET pasBUTUIO anropUTMUYECKOTO
MbILLIEHMS, CNOCOBHOCTM K 0B0BLLIEHNIO U KOHKPETU3aLmMn, NCMOMb30BaHUIO aHaNormm.

CogepxaTenbHas nuHua «Havyana wmaTemaTudeckoro aHanusa» no3BonseT
CYLLECTBEHHO paclMpUTb KPYr Kak MaTtemaTuyeckux, Tak M NpuKnagHbiX 3agad,
AOCTYMNHbIX 06yYaloLWNMCS, TaK Kak Yy HUX MOSIBMSAETCS BO3MOXHOCTb CTPOUTbL rpadomku
CNOXHbIX (PYHKUUKW, onpeaensTb X HanbonbLline U HaMMeHbLUNE 3HaYeHUs!, BbIYUCTIATb



nnowaan uryp n o6bEMbI Ten, HaxoanTb CKOPOCTM U YCKOpPeHUs npoLleccos. [aHHas
coaepxatenbHas nuHMA OTKpbIBaeT HOBbIE BO3MOXXHOCTU NOCTPOEHUs
MaTemMaTU4Yeckux Moaenen peanbHbIX CUTyauun, MNO3BONSET HaxoOuTb Haunydwee
peweHne B MPUKNagHbIX, B TOM 4MUCNEe couMnanbHO-3KOHOMUYECKUX, 3adadvax.
3HaKoMCTBO C OCHOBaMM MaTeMaTU4yecKoro aHanusa CcrnocobCTByeT pasBUTUIO
abcTpakTHOro, (hopmanbHO-IIOrMYECKOro U KpeaTUBHOMO MbILMEHNS, dOPMUPOBaHUIO
YMEHU pacrno3HaBaTb MPOSABMNEHUA 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKe U
nckyccree. Oby4varomecsa y3HaloT O BblalOLWMXCA pe3ynbTaTax, MofyyYeHHbIX B Xo4e
pasBMTMA MaTeMaTuKN Kak Hayku, 1 06 nx aBtopax.

CopepxaTenbHo-meToanveckasa nnuHua « MHoxecTBa M NnorMka» BKNoYaeT B cebs
3fIEMEHTbI TEOPUN MHOXECTB U MaTeMaTUYECKOW NOrMkh. TeopeTUKo-MHOXECTBEHHbIE
npeacraBneHns MpPOHM3bIBAOT BECb KypC LUKOSbHOM MatemaTuku W npeanararoT
Hanbonee yHuBepcarnbHbI A3blK, 0ObEANHSIOWMI BCE pasgenbl MatemMaTukm n eé
NPUOXEHNI, OHN CBA3bLIBAKOT pa3Hble MaTeMaTUYEeCKNE OUCUUNIIUHBI U UX NPUITOXEHNUSA
B eauHoe uenoe. [MloaTomMy BaxHO AaTb BO3MOXHOCTb oOby4datoliemycsi nMoHMMaTb
TEOPETUKO-MHOXECTBEHHbBIN 513blKk COBPEMEHHOM MaTeMaTUKM N UCNONb30BaTb €ro Ansd
BblpaXX€HMA CBOUX MbIcnen. [pyruM BaXXHbIM MPU3HAKOM MaTEMaTUMKM KaK HayKu
cnegyet npu3Hatb CBOWCTBEHHYKO €W CTPOroctb OOOCHOBaHMM W criegoBaHue
onpegenéHHbIM npaBunam MoCTPOEHNA OoKasaTesnbCTB. 3HAKOMCTBO C 3dfieMeHTaMu
MaTtemaTU4Yeckonm JOrMMKM  CnocobCTByeT  pasBUTUIO  FIOTMYECKOTO  MbILLUSIEHNS
oby4yarowmxca, no3BondeTr UM CTPOUTb CBOM PacCyXOeHUst Ha OCHOBE FOrm4yeckmx
npasus, QOPMUPYET HABbIKWU KPUTUYECKOTO MbILLSIEHNS.

B yuyebHoM kypce «Anrebpa n Havyana mateMaTn4ecKkoro aHanmsay» npucyTCcTBYIOT
OCHOBbl MaTemaTU4eckoro MOLENMPOBAHUSA, KOTOpble MpuU3BaHbl CNOCOOCTBOBATH
OpPMUPOBAHUIO HaBLIKOB MOCTPOEHUS MOAenen peasibHbIX CUTyauun, UccnegoBaHus
9TUX MOAEeNnen C noMOoLbk annapaTta anredbpbl U MaTEMATUYECKOro aHanuaa,
MHTepnpeTaumMn MonyyYeHHbIX pes3ynbTaToB. Takue 3afjaHus BrnSieTeHbl B KaXObln U3
pas3genoB nporpamMmbl, MOCKOMbKY BeCb MaTepuan ydebHOro Kypca LUMPOKO
ncrnonb3yeTcsa ANs  peweHuss NpuknagHblX 3agad. [lpu  peweHun peanbHbIX
npakTU4ecknx 3agad oby4varowmecs passusatoT HabnaaTeNbHOCTbL, YMEHNE HAaxoauUTb
3aKOHOMEPHOCTKN, abcTparnmpoBaTbCHd, WCMONb30oBaTb aHanoruto, obobwate WU
KOHKpeTuanposaTb npobnemy. [esatenbHoCTb No hopMMPOBaHMIO HABLIKOB peLleHust
nNpuKNagHblX 3agad opraHu3yeTcsa B Mpouecce u3yydeHUs Bcex TeM y4yebHoro Kypca
«Anrebpa n Hayana maTeMaTM4EeCKOro aHanmaa.

Ha nsydeHne y4yebHoro kypca «Anrebpa n Hayana maTeMaTU4ecKoro aHanusar
oTBoauTca 272 4yaca: B 10 knacce — 136 yacoB (4 yaca B Hegent), B 11 knacce — 136
Yyacos (4 Yaca B Heferno).



COOEPXAHUE OBYYEHUA
10 KNACC

Yucna v BblMMCNEHUA

PaunoHanbHble 4ucna. OB6bIKHOBEHHbIE W AECATUYHble OpOo0M, MPOLEHTHI,
BGeckoHeuHble nepuoandeckue apobu. NpumeHeHne gpoben n NPoOLEHTOB ANSA peLleHns
NpUKNagHbIX 3agay U3 pasnuyHbiX oTpacrien 3HaHUN U peasibHOM XU3HW.

HenctButenbHble 4ucna. PauuoHanbHble W UppauuoHanbHble  Yucna.
ApudmeTrnyeckue onepauunmn ¢ 4ENCTBUTENbHbIMU Yiucnamn. Moaysb eUCTBUTENbHOIo
yucna u ero cBomcTBa. [NpubnmkEHHbIE BbIYNCIIEHNS, NPaBMa OKPYrieHns, npuknaka un
OLeHKa pe3yrnbTaTa BbIYUCTIEHUN.

CteneHb ¢ uenbiM nokasatenemMm. buHom HetoToHa. Mcnonb3oBaHue noaxoasLlemn
dopMbl  3anucn LOEUCTBUTENbHbLIX YMCEN AONs peLleHnd npakTU4eckux 3agad u
npeacTaBneHnst AaHHbIX.

ApudpmeTnYeCcKn KOpeHb HaTypasibHOM CTEMNEHN U €ro CBOMCTBA.

CteneHb C paumoHanbHbiM MoKasaTenneM W €€ CBOWCTBA, CTENeHb C
OEeNCTBUTENBbHbLIM MOKa3aTenem.

Jlorapucdpm uymcna. CeouctBa norapudpma. [ecsaTnyHble W HaTyparnbHble
norapumei.

CWHYC, KOCWMHYC, TaHreHC, KOTaHreHC 4UCIIoBOro aprymeHta. ApKCUHYC,
APKKOCMHYC M apKTaHreHC YNCOBOro apryMeHTa.

YpaBHeHUA 1 HepaBeHCTBa

ToxagecTBa n TOXAECTBEHHbIE Npeobpas3oBaHnd. YpaBHEHME, KOPEHb YPaBHEHUS.
PaBHOCUNbHbIE YypaBHEHUA W  ypaBHEHUSA-crieAcTBus. HepaBeHCTBO, pelleHue
HepaBeHCTBa.

OcHoBHble MeTOAbl pelleHnsa uenbiXx U ApobHO-pauMOHanbHbIX YpaBHEHUA W
HepaBeHCTB. MHoroyneHbl OT OAHOW nepeMeHHon. [leneHne MHoroyneHa Ha
MHOrousneH ¢ octatkoMm. Teopema besdy. MHorouneHsl ¢ uenbiMn KoapuumeHTamu.
Teopema Buera.

MpeobpasoBaHs YNCMOBbLIX BbipaXXEHUN, COAEPXKALLMX CTENEHN N KOPHMW.

MppaumnoHanbHble ypaBHeHUs1. OCHOBHblE METOAbl PELIEeHUs MppaLNOHanbHbIX
YypaBHEHUI.

MokasatenbHble ypaBHeHMsi. OCHOBHbIE MeETOAbl PEeLleHUst MoKa3aTenbHbIX
YypaBHEHUN.

MpeobpasoBaHue BblpaXXeHUN, COAEPKALLNX Norapudmbi.

Jlorapudmunyeckme ypaBHeHns. OCHOBHblE MeTOAbl pelleHns norapudMmyecKkmnx
ypaBHEHUN.

OcHoBHbIe TPUrOHOMETPUYECKNE dopmynbl. MpeobpasoBaHue
TPUrOHOMETPUYECKUX BblpaXkeHu. PellueHne TpUroHoOMeTpuyYecKnx ypaBHEHNUN.

PeweHne cuncteM nUHEWHbIX YpaBHEHUW. MaTpuua cuctembl JIMHEWHbIX
ypaBHeHnn. Onpegenutens MaTtpuubl 2%2, ero reoMeTPUYECKUA CMbICIT U CBOWCTBA,
BblYMCIIEHME €ro 3Ha4yeHusi, NpUMEHEHue onpeaenuTens ANs pPelleHus CUCTeMbI
NIMHENHbIX ypaBHEHUN. PelueHne npuknagHbiX 3agad ¢ NMOMOLLb CUCTEMbI JIMHENHbIX
ypaBHeHnn. WccnegoBaHMe MNOCTPOEHHOW MOAenM C  NOMOLWbK  Matpuy, U
onpegenuTtenen.

lMocTpoeHne mMaTemaTU4eckux MoAenen peanbHOW CcuTyauum C  MOMOLLbHO
ypaBHeHUA W HepaBeHCTB. [lpyMeHeHuMe ypaBHEHUA W HEepPaBEeHCTB K peLUeHUto
MaTemaTU4ecKkux 3agad 1 3agad U3 pasnnyHbix obrnacten Haykm n peanbHON XXU3HN.

DPYHKLUMU U rpacukun



®dyHkumsa, cnocobbl  3agaHna  pyHKumnM. B3aumHO obpaTHble  yHKUMW.
Komnosnumnsa dyHKkumi. Mpaduk pyHKUnK. SnemeHTapHble npeobpasoBaHnda rpadmnkos
dYHKLUMNA.

O6nactb onpefeneHnss M MHOXECTBO 3HaYeHun yHKunn. Hynu dyHKumn.
[MpomMexXyTkn 3HaKOMOCTOAHCTBA. YE€THble M He4véTHble dyHKUuMW. [lepuognyeckune
YHKUMN. TTPOMEXYTKM MOHOTOHHOCTU (PyHKUMK. MakcumMymMbl 1 MUHUMYMbI (PYHKLINN.
Haunbonbliee n HanmeHbLlee 3Ha4YeHUSA PYHKLMM Ha MPOMEXYTKE.

JInHenHasn, kBagpaTuyHas W OPOOGHO-NUHEnHast QYHKUMW. OnemeHTapHoe
nccnegoBaHne 1 NOCTPoOeHMe NX rpadouKoB.

CTeneHHast pyHKUMA C HaTypanbHbIM M UenbiM nokasaTenem. EE ceovictBa un
rpacomk. CBonctea n rpadunk KOPHA N-OM CTEMEHM Kak PyHKUMM O0BpaTHOM CTEeneHu c
HaTypanbHbIM NOKa3aTenem.

lMokasaTtenbHaa wn norapudmmyeckas QYHKUUKW, WX CBOWCTBA W rpadouku.
Mcnonb3oBaHue rpadomMkoB (PyHKLUMA ONA peLleHna YpaBHEHUN.

TpuroHoMmeTpudeckas OKpYXHOCTb, ornpeaeneHme TPUroHOMeTpu4ecknx OyHKLNN
4YMCIIOBOro aprymeHTa.

®PyHKUMOHarbHbIE 3aBMCUMOCTU B pearbHbIX npoueccax u asneHusx. [padukn
pearnbHbIX 3aBUCUMOCTEMN.

Havyana matemaTtnyeckoro aHanu3sa

NocnepoBaTenbHOCTN, cnocoObl 3agaHust nocnegosaTenbHocTen. Meton
mMatemaTuyeckon uHAYKUMM. MOHOTOHHbIE W OrpaHUYEeHHble nocneoBaTenbHOCTH.
McTopmnsa BO3HMKHOBEHUSA MaTeMaTMYEeCKOro aHanmsa kak aHannsa 6eCKoHe4YHO MarnbiX.

ApudmeTnyeckaa u reomeTpudeckas nporpeccun. beckoHeyHo yObiBatowasi
reomeTpuyeckaa nporpeccusa. Cymma 6eckOHeYHO YO6bIBaloWeENn reoMeTpU4eCcKomn
nporpeccun. JIMHENHbIN M 3KCMOHEeHUManbHbld pocT. Yucno e. dopmyna CroXHbIX
npoueHToB. Mcnonb3oBaHne nporpeccun Ans pelleHns peanbHbIX 3a4ay NpuknagHoro
xapakTtepa.

HenpepbiBHble (OYHKLMN N X CBOMUCTBA. TOYKM paspbiBa. ACUMNTOTbI rpadunkos
dyHkumn. CeorcTBa (OYHKUMM HenpepbiBHbIX Ha oTpe3ke. MeTon wHTepBanos Ans
pelleHna HepaBeHCTB. [1pMeHeHne CBOWMCTB HEernpepbIBHbIX OYHKUUMA ONS pelleHus
3agau.

MepBaa u BTOpasa npou3BoaHble dyHKUMKM. OnpepeneHne, reoMeTpudeckun wm
dM3MYECKMI CMbICIT NPOM3BOAHON. YpaBHEHNE KacaTenbHOM K rpadomky yHKUnK.

MpounsBogHble anemMeHTapHbIX (yHKUMK. [pomnsBogHaa CyMMbl, NPOU3BELEHUS,
4YaCTHOrO N KOMMNO3ULMK (PYHKLINA.

MHoxecTBa n noruka

MHoxecTBO, onepauum Hag MHOXeCTBaMn U UX CBOWCTBA. [uarpammbl Onnepa—
BeHHa. lNMprMeHeHne TeopeTUKO-MHOXECTBEHHOrO annaparta Ang onMcaHnsa peanbHbIX
NpoLECCOoB U SIBNEHUI, NMPU peLLeHnn 3a8a4d u3 gpyrnx y4ebHblx npeameTos.

OnpeneneHve, TeopemMa, CBOWCTBO MaTemaTudeckoro obbekTa, cneacreue,
AoKasaTeNbCTBO, PaBHOCUSbHbIE YPaBHEHUS.

11 KINACC

Ynucna v BbluMcneHus

HaTtypanbHble n uenble 4ucna. lNpuMeHeHWe npu3HakoB AEeNMMOCTU LernbliX
yucen, Hanbonbwnn obwnn aenutens (ganee — HOM) n HanmeHblee obLiee kpaTHoe
(nanee — HOK), octatkoB no moaynto, anroputma EBknvaa ons pelwweHus 3agay B
Lenbix Yncnax.

KomnnekcHble yncna. Anrebpanyeckas u TpuroHomeTpuyeckad opmbl 3anucu
KOMMMNEKCHOro u4ucna. ApudmeTndeckne onepaumm € KOMMMEKCHbIMW  YMCnamu.



N306paxeHne KOMMMEKCHbIX YMcen Ha KoopauvHaTHon nnockoctu. dopmyna Myaspa.
KopHu n-on cteneHn M3 KOMmnmekcHoro yucna. lNpumeHeHne KOMMMeKCHbIX Yucen ans
peLlleHnsa Pusndecknx n reomeTpmuyeckmx sagau.

YpaBHeHUA 1 HepaBeHCTBa

Cuctema 1 COBOKYMHOCTb ypaBHEHUM U HepaBeHCTB. PaBHOCUIbHbIE CUCTEMbBI U
cucTeMbl-cneacTeus. PaBHocunbHble HepaBeHCTBA.

OTt60p KOpHeWn TPUrOHOMETPUYECKUX ypaBHEHUN C NMOMOLLIbHO
TPUrOHOMETPUYECKOWN OKPYXXHOCTU. PelleHne TpUroHoMeTpruyecknx HepaBeHCTB.

OcCHOBHblEe METOAbI peLLEeHNs NoKasaTernbHbIX 1 JTorapuMnUyYeckux HepaBeHCTB.

OCHOBHble MeTOAbI peLLeHNs nppaunoHanbHbIX HEPaBEHCTB.

OcHOBHble MeToAbl peLleHns CUCTEM W COBOKYMHOCTENW pauMOHasbHbIX,
nppaunoHanbHbIX, NoKasaTesnbHbIX U FTOrapuMUYECKUX YpaBHEHWNA.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C NapaMeTpamMm.

MpyMeHeHne ypaBHEHUW, CUCTEM W HEPABEHCTB K PELUEHUI0 MaTteMaTuyeckux
3afay M 3agady M3 pasnuyHbix obracter Haykm u peanbHOW XWU3HU, MHTeprnpeTauus
NONyYeHHbIX pe3ynbTaTos.

PYHKLUMU U rpacukun

Mpadmk kKomnosvumm dyHKUMA. [eomeTpuyeckne obpasbl ypaBHEHUN U
HepaBEeHCTB Ha KOOPAMHATHOW NSTIOCKOCTH.

TpuroHoMeTpuyeckne PyHKLUK, X CBOUCTBA U rpadounku.

padmnyeckne wmeToabl pelleHuss ypaBHEHUA W  HepaBeHCTB. [ paduyeckne
MeToAbl peLleHns 3agad ¢ napameTpamu.

Mcnonb3oBaHne rpadukoB  YHKUMA  ONS UCCnefoBaHUs  MPOLEeccoB W
3aBMCUMOCTEN, KOTOPbIE BO3HUKAOT MNpPU peweHuM 3agjady w3 apyrux  yvebHbix
npegMeToB N pearibHON XXU3HW.

Ha4yana maTtemMaTtuyeckoro aHanusa

MpumeHeHne nNpou3BOOHOM K MCCNeoBaHUK (PYHKUMW Ha MOHOTOHHOCTb W
9KCTpeMyMbl. HaxoxgeHne Hambornblero M HaMMEeHbLIEro 3Ha4YeHUA HEenpepbIBHOM
dYHKUNN Ha oTpes3ke.

MpyMeHeHWe nNpou3BOAHOW [ONS  HAXOXAEHWUS Haunydlwero pelleHuss B
nNpuKNagHblX 3agadax, ons onpeaesieHns CKOpoCTU U YCKOPEHUA npoLlecca, 3a4aHHoro
doopmyrion unm rpadoMKomMm.

lMepBoobpasHasi, OCHOBHOE CBOWCTBO MepBoobpasHbiX. [lepBoobpasHble
aneMeHTapHbIX QYHKUNIA. [paBuna HaxoxaeHnsa nepBoobpasHbIX.

WHTerpan. eomeTpuyeckun cCMbIC UHTerpana. BbluucneHue onpenenéHHoro
nHTerpana no cpopmyne HetoToHa-J1lenbHmua.

MpumeHeHne nHTerpana ans HaxoXgeHus nnowagen ninockux uryp n o6 LEMoB
reomeTpu4ecknx Ten.

Mpumepbl  peweHun guddepeHumnanbHbiX  ypaBHeHUn.  MatemaTtunyeckoe
MOOennpoBaHne pearnbHbIX MPOLECCOB C NMOMOLLbI AnddepeHUmnanbHbIX YypaBHEHUN.



MNAHVPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOIO KYPCA «AJITEBPA U
HAYANNA MATEMATUYECKOIO AHAJIM3A» (YTTIYBNEHHBLIN YPOBEHb) HA
YPOBHE CPEOHEIO OBLUEMO OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxgaHCKoOro BOCNUTaHuA:

CPOPMMPOBAHHOCTb FPaXx4aHCKOW Mo3vumMyM obydatowerocs Kak akTUBHOMo Wt
OTBETCTBEHHOrO 4YfieHa pPOCCUMICKOro obuiectBa, NpeAacTaBfeHne O MaTemMaTU4ecKux
OCHOBaXx (PYHKLUMOHUPOBAHUS Pa3fiMYHbIX CTPYKTYP, SBNEHUA, Npoueayp rpaxnaHcKoro
obwecTtBa (BbIOOPbLI, ONPOCHI U APYroe), yMeHne B3aMMogencTBoBaTb C coumnanbHbIMU
WHCTUTYTaMu B COOTBETCTBUN C UX PYHKLUUAMMU U HA3HAYEHUEM;

2) NnaTpUOTUYECKOro BOCNUTAHUSA:

C(hOpMUPOBAHHOCTL POCCUMACKON TPaXgaHCKOM WOEHTUYHOCTU, YBaXKeHUs K
NPOLWOMY W HacCTOSALWEMY POCCUIUCKOM MaTeMaTUKW, LEeHHOCTHOE OTHOLUEHWe K
AOCTWXKEHUAM POCCUNCKUX MaTEMaTUKOB M POCCUUCKOW MaTeMaTU4eCKOM LUKOSb,
MCMNonb30BaHME 3TUX JOCTMXKEHUN B APYrMX HayKax, TEXHONOIMsAX, cpepax 9KOHOMUKN;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

OCO3HaHWe [OyXOBHbIX LEHHOCTEM POCCUMUCKOro Hapoaa, CHPOPMUMPOBAHHOCTb
HPaBCTBEHHOINO CO3HaHWS, 3TUYECKOro MOBEAEHMUS, CBHA3AHHOMO C MNPaKTUYECKUM
NPUMEHEHNEM [LOCTWXKEHUA HayKn U OEATENbHOCTbIO YYEHOro, OCO3HaHWE JSNYHOTO
BKIaga B NOCTPOEHMe yCToM4YnBoro byayuiero;

4) 3cTEeTUYEeCKOro BOCNUTaHUA:

9CTeTUYEeCKOe OTHOLIEeHME K MUpY, BKMOYash 3CTETUKY MaTeMaTU4eCKnx
3aKOHOMepHoCTeN, OObEKTOB, 3agay, peLleHur, paccyXaeHun, BOCMPUMMYMBOCTL K
MaTeMaTMYeCKMM acrnekTam pasfimyHbiX BUAOB UCKYCCTBA;

5) dmnanyeckoro BocnutTaHus:

COPMUPOBAHHOCTb YMEHUS MPUMEHATb MaTeMaTUdeckne 3HaHWUs B MHTepecax
340poBoro n 6HesonacHoro obpasa XWM3HW, OTBETCTBEHHOE OTHOLWEeHWE K CBOEMY
300pOBbI0  (300pPOBOE NUTaHMe, cbanaHCUPOBAHHBLIN PEXUM 3aHATUM W OTAbIXa,
perynspHaa duanMyeckas akTUBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBAHWE Mpwu
3aHATUAX CNOPTUBHO-0340POBUTENBHON OEATENBHOCTLIO;

6) TpyaoBOro BocnuTaHus:

FOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU Tpyaonobus, nHtepec K pasnnyHbiM
cthepam npodeccnoHanbHONM OEeATEeNbHOCTU, CBA3aHHbIM C MaTemMaTukon un eé
NPUNOXEHNAMM, YMEHME COBEpLUaTb OCO3HaHHbIA BbIOOp Oyayuien npodeccun wm
peanu3oBbiBaTb COOCTBEHHbLIE >KM3HEHHbIE MflaHbl, FOTOBHOCTb M CMOCOBHOCTL K
MaTemMaTmyeckomy obpasoBaHMIO M camMoobpa3OBaHUIO Ha MPOTSHKEHUM BCEWN XU3HWU,
FOTOBHOCTb K aKTMBHOMY Y4YacCTUIO B PeLUeHUN NpakTU4ecKuX 3agady maTeMaTu4ecKom
HanpaBfEeHHOCTHU;

7) 3KONOrM4YecKoro BOCNUTaHus:

COPMMPOBAHHOCTb 3KOSTOMMYECKOW KYNbTypbl, MOHUMaHWE BIUSHUSA COUMarbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOAHWE MPUPOLHOM WU couunanbHOM cpefnpbl,
OCO3HaHMe rnobanbHOro XxapakTtepa 9KOnormyeckux npobrem, opueHTaums Ha
NPUMEHEHNE MaTeMaTUYECKUX 3HAHWA NS pelleHnsa 3agad B 065acTn oKpyKatoLen
cpefbl, nNraHMpoBaHWEe TMOCTYMNKOB W OUEHKU WX BO3MOXHbIX MOCrneacTsumM Ans
OKpy>aroLieun cpepl;

8) LeHHOCTU Hay4YHOro No3HaHuA:

C(OOPMUPOBAHHOCTb MUPOBO33PEHMNS, COOTBETCTBYIOLLIENO COBPEMEHHOMY YPOBHIO
pas3BUTUA Haykm N OBLLECTBEHHOW MNPAKTMKKU, MOHMMaHWE MaTeMaTU4eCKOW HayKu Kak
chepbl 4enoBeveckon [OesTENbHOCTU, 3TanoB €€ pas3BuTUA W 3HAYMMOCTU Ans



pa3Butna umBmUnnM3aumn, oOBIllageHne A3blKOM MaTeMaTukm ¢ MaTeMaTU4eCKon
Kyanypon KakK cpeactBOM MNO3HAaHUA MUpa, TOTOBHOCTb OCYLLECTBIIATL MPOEKTHYHO U
ncenenoBaTesibCkyro eATesibHOCTb MHOAMBUAYalribHO U B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

Mo3HaBaTenbHble YHUBEpcasrbHble y4eOHble AeNcTBUs

Ba3oBble noruyeckue gencTBuA:

BbIABNATE W XapaKTepu3oBaTb CYyLWECTBEHHbIE MNPU3HAKM MaTemMaTUyecKmx
0OBbEKTOB, MOHATUM, OTHOLLUEHUA MeXAY MOHATUSAMKW, POPMYynMpoBaTh OnpeaeneHns
MOHATUIW, YCTaHaBNMBaTb CYLLECTBEHHbLIN MPU3HaK Knaccudukaumm, OCHOBaHMA ANS
0606LLEHNA N CpaBHEHWS, KPUTEPUN NPOBOAMMOIO aHanmaa;

BOCMNPUHMMATb, dhopmynmpoBaTb n npeobpas3oBbiBaTh CY>XOEHNS:
yTBEpAUTENbHbIE U OTpULATENbHbIE, €4MHUYHbIE, YacTHbIE 1 OBLLNe, YCITOBHbIE;

BbISIBMSATb MaTeEMaTUYECKME 3aKOHOMEPHOCTWU, B3aMMOCBS3M U MPOTUBOPEUNS B
dakTax, [OaHHbIX, HabnaeHnax W YTBEPXKOEHUsX, npegnaratb Kputepuu Ons
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

genatb  BblBOOAbI C  WUCMOSb30BaHMEM 3aKOHOB  JIOTWKW, OEOYKTUBHBIX U
NHOYKTUBHbIX YMO3aKHOYEHNIA, YMO3aKNHOYEHWI MO aHanoruu;

NpPOBOAUTbL CaMOCTOATENIbHO AOKasaTeNnbCTBa MaTeMaTUYECKUX YTBEPXKAEHUN
(NpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTaumto, NpMBOAUTbL MNPUMEPbLI U
KOHTpnpumepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>XAEHUSA U BbIBOAbI;

BblGupaTb cnocob pelleHns yyebHon 3agayum (CpaBHMBATbL HECKOSTbKO BapuaHTOB
peweHus, BblbupaTb Hanbonee NOAXOAANNA C YHETOM CaAMOCTOATENbHO BblOENEHHbIX
Kputepues).

Ba3oBble nccnegoBaTtenbckme 4eUCTBUA:

Mcrnonb3oBaTb BOMPOCHI  KakK UCCreaoBaTeNlbCKUM  MHCTPYMEHT  MO3HaHUS,
dopmynmpoBaTb BONPOCHI, OUKCUPYHOLLME NPOTMBOpeYne, Nnpobnemy, yctaHaBnmBaTtb
UCkOMoe W pJaHHoe, dopMupoBaTb UMNOTE3Y, aprymMeHTMpoBaTb CBOK MO3ULMIO,
MHEHWE;

NPOBOANTbL CAMOCTOSTENbHO CMMTaHUPOBAHHbLIA 3KCNEPUMEHT, UCCnegoBaHue Mo
YCTAHOBIEHNIO OCOOEHHOCTEN MaTeMaTuyeckoro obObekTa, SBMNeHusi, npouecca,
BbISIBIIEHMIO 3aBUCMMOCTEN Mexay oObekTamu, ABfeHUs MK, npoLeccamu;

CaMOCTOATENBHO opMynupoBaTb 000OLLEHNA W BbIBOAbI MO pesynbTatam
npoBegéHHOro HabnwaeHns, nccnegoBaHus, oUeHNBaTb AOCTOBEPHOCTb MOMYyYEHHbIX
pesynbTaToB, BbIBOAOB U 0606LLeHNN;

NPOrHo3npoBaTb BO3MOXHOE pasBUTME MNpouecca, a Takke BblABUraTb
npeanonoXeHns 0 ero pasBmMTMM B HOBLIX YCIOBUSX.

Pa6oTta ¢ nicpopmaumen:

BbISIBNATL Aeduumtbl MHGOpPMaLMK, AaHHbIX, HeobxoauMbIX AOnsi oTBeTa Ha
BOMPOC U ANs peLLEeHns 3agayu;

BblOnpaTb MHMOPMaUMIO M3 WUCTOYHMKOB Pa3fIMYHbIX TUMOB, aHanu3npoBaTb,
cucTeMaTuanpoBaTb M MHTEPNPETUpoBaTb MHAOPMALMIO pasnU4YHbIX BUAOB U hopm
npeacTaBneHus;

CTPYKTypupoOBaTb WHpoOpMauno, nNpeactaBnsaTb €€ B pasnuyHbix ¢opmax,
UNACTPMPOBATh rPadUYECKH;

oueHnBaTb HaOEXHOCTb MHAPOPMaLMK MO CaMOCTOATENBHO COPMYSIMPOBAHHbLIM
KpUTEPUSAM.

KoMmmMmyHMKaTUBHbIE YHUBEpCanbHble y4eOHble OencTBuUs
Oo6LweHwue:



BOCNpUHMMAaTbL U (POpMynupoBaTb CYXOEHUS B COOTBETCTBUU C YCMNOBUAMU U
uensamum obLieHus, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
NMMCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHUS MO XOA4Y pelleHus 3aayvy, KOMMEHTUPOBaTb
Nony4YeHHbIN pesynbTarT;

B xode obcyxaeHus 3agaBaTb BOMNPOCHbI MO CywlecTBy O6Cy>XgaemMon TeMmbl,
npobnemsbl, pellaemMon 3agayn, BbiCKasblBaTb UAEW, HaLESEHHbIE Ha NMOWUCK peLUeHus,
COMOCTaBMIATb CBOW CYXOEHUSI C CYXOEHUAMW JOpyrux Yy4yacTHUKOB —Auanora,
obHapyxuBaTb pasnuMymMe u CXoA4CTBO MO3ULUIN, B KOPPEKTHOM hopme dhopMynmpoBaTth
pasHornacus, CBoOM BO3paxeHus;

npeacTaBnATb pes3ynbTaTbl pelleHus 3aayun, IKCNnepumeHTa, uccrnefoBaHus,
NpoeKkTa, CaMOCTOATENbHO BbIOMpaTh opMaTt BbICTYNNEHNA C  Y4ETOM 3agad
npeseHTaumMm n ocobeHHOCTeN ayanTopun.

PerynatuBHble yHUBepcanbHble y4eOHble AeACTBUSA

CamoopraHunsauus:

COCTaBnATb NfaH, anroputMm pelleHus 3agadn, BblbupaTb cnocob pelueHust ¢
YY4ETOM MMEIOLLMNXCA PECYypCoOB M COOCTBEHHbIX BO3MOXHOCTEMW, apryMeHTMpoBaTb U
KOppPEeKTUpoBaTb BapuaHTbl peLUeHNn C Y4ETOM HOBOW MHGDOpMaLUW.

CaMOKOHTPOJIb, 3MOLMOHANbHbIN UHTESNEeKT:

BNageTb HaBblkaMy NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMblX
AENCTBUA W  MbICNIUTENbHBIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMonpoOBEPKN, CaMOKOHTPOMNs npouecca W pesynbTata pelleHus mMaTemaTUdecKom
3agauu;

npeaBuaeTb TPYAHOCTWU, KOTOPble MOMyT BO3HWKHYTb MpU pPeELUeHUn 3aJayw,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENbLCTB, AaHHbIX,
HaMOEeHHbIX OLWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pes3ynbTata LenuM U ycrioBusM, OOBACHATb NPUYMHLI
OOCTWXKEHUS UMW HEeOOCTWXKEHUS pe3ynbTaToB [OeATeNbHOCTU, HaxoAauTb OLIMOKY,
AaBaTb OLUEHKY NpMOBpeTEHHOMY OMbITY.

CoBMecTHas [efATeNbHOCTb:

NOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMAHOHOW W  WHAUBMAYaNbHOW
paboTbl Npu peweHun y4ebHbix 3agad, NpMHMMAaTh Leflb COBMECTHOW AEATENbHOCTMH,
nNNaHMpoBaTb OpraHU3auui CoBMECTHoM paboTbl, pacnpegenaTs Buabl pabor,
aoropapmuBaTbcsi, obcyxgatb npouecc M pesynbtar paboTbl, 06006wWwaTte MHEHUs
HECKONbKMX Ntoaen;

yyacTBoBaTb B TIpynnoBbiXx dopmax paboTbl (0bcyxaeHusi, OOMEH MHEHUMN,
«MO3roBbl€ LUTYPMbI» M WHbIE), BbINOMHATL CBOK 4YacTb paboTbl M KOOPAMHMPOBATb
CBOW OEWNCTBUS C APYrMMU YrieHaMu KOMaHAbl, OLUEHMBaTb Ka4eCTBO CBOEro BKMaga B
06w NPOAYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Y4aCTHUKaMN B3aMMOOENCTBUS.

NMPEAMETHbIE PE3YJIbTATDI

K koHUy o6y4yeHus B 10 knacce obyyatowmmncsa nonyymT cnegyowme npeameTHble
pesynbTaTtbl N0 OTAENbHLIM TeMaMm paboden nporpammbl y4ebHOro Kypca «Anrebpa m
Hayana MaTeMaTU4Yeckoro aHanmaa:

Yucna n BbluUCIEHUSA:

cBOOOOHO onepupoBaTb MNOHATUAMU. pauMOHanbHOe 4ucrno, 6OeckoHeyHas
nepunognyeckas  Apobb, MNPOUEHTbl, UPpauUMOHaANbHOE  4YUCIO,  MHOXEeCTBa
paunoHanbHbIX U AENCTBUTENbHbIX YNCES, MOAYNb 4ENCTBUTENbHOMO YMCna;

NPUMEHATb APOOK M NPOLEHTbI ANSA PeLeHnsa NPUKagHbiX 3agay U3 pasnnyHbIiX
oTpacrneun 3HaHUN 1 pearnbHOW XU3HW;



NPUMEHATE NPUBNMXKEHHbIE BbIYMCNEHNS, MpaBuUia OKPYrNeHUs, MNPUKUAKY W
OLIEeHKY pesynbTaTta BblYUCNEHUN;

cBobO4HO onepupoBaTb MOHATMEM: CTeneHb C UenbiM  nokasaTtenem,
Mcrnonb3oBaTh MNOAXOASALLYIO (POpMYy 3anvcu OeUCTBUTENbHbIX YMCeNn AOns peLleHus
npakTU4ecKnx 3agad v npeacrasneHnsa JaHHbIX;

cBoOOOHO onepupoBaTb MNOHATMEM: apuEPMETUYECKUI KOPEHb HaTypanbHOWM
cTeneHu;

cBOOOHO ONepupoBaTh NOHATMEM: CTEMEHb C PaLMOHalbHbIM NoKa3aTenem;

cBobO4HO onepupoBaTb MNOHATUSMW: forapudM  4Yucna, [LOecCATUYHble ¢
HaTypanbHble norapudmsl;

cBobO4HO onepupoBaTb MOHATUAMM: CUHYC, KOCWMHYC, TaHIEeHC, KOTaHreHc
YNCNOBOro aprymeHTa;

onepvpoBaTtb MOHATUAMM: aAPKCUMHYC, apKKOCUMHYC W apKTaHreHC YUCNoBOro
aprymeHra.

YpaBHeHUA U HepaBeHCTBa:

cBobOO4HO onepupoBaTb MOHATUAMU: TOXOAECTBO, YypaBHEHWE, HEepPaBeHCTBO,
paBHOCUIbHbIE YPaBHEHUS U YpaBHEHNSA-CNELACTBUA, paBHOCUIbHbIE HEPABEHCTBA;

NPUMEHATb  pasnu4yHble MeToAbl peLlleHUs  paumoHanbHbIX W OPOGHO-
pauMoHarnbHbIX ypaBHEHU, MPUMEHATL METOA UHTEPBAIIOB ANS peLleHNs HepaBeHCTB;

cBobOO4HO oOnepupoBaTb MOHATUSAMU: MHOMOYNIEH OT OOHOW NepeMeHHOW,
MHOroYNeH C uenbiMn KoadduUnMeHTaMn, KOPHU MHOroYsrieHa, NpUMeHATb geneHue
MHOrou4rieHa Ha MHOrouYfneH ¢ octaTkom, Teopemy besy n Teopemy Bueta ons peweHus
3apav;

cBobO4HO onepupoBaTb MOHATUAMMU: CUCTEMA JIMHEWHbIX YpaBHEHUW, maTpuua,
onpegenuTens Matpuubl 2 X 2 N ero reoMeTpu4ecku CMbICI1, UCMNoNb30BaTh CBOUCTBA
onpegenuTens 2 X 2 AN BbIYUCIIEHUS €ro 3Ha4YeHus, NPUMeHATb onpeaenuTenu Ans
peleHns CUCTEMbI JIMHEMHbIX YpaBHEHUW, MOLEenMpoBaTb pearibHble CUTyauum C
MOMOLLbIO CUCTEMbI JNMHEWHbIX YpaBHEHWW, WUCCregoBaTb MOCTPOEHHble MoAenu ¢
NOMOLLbIO MaTpUL, U onpeaenuTenen, UHTepPNPeTUpPoBaThb NOSTyYEHHbIW pe3yrbTarT;

MCnonb30BaThb CBOMCTBA OENCTBUI C KOPHAMU AN1s Nnpeobpa3oBaHns BbipaXkeHUn;

BbIMOMHATL Npeobpas3oBaHNA YMCIOBLIX BbIPaXEHUW, coAepXalmMx CTeneHu C
pauuoHanbHbIM Nnokasartenew;

ncnonb3oBaTb CBOWCTBA florapudmoB Ana npeobpasoBaHnsa norapnugpmMmyeckmx
BblpaXXeHWUH;

cBOOOOHO onepupoBaTb MOHATUAMM: UMppaUMOHarbHble, MnoKasaTeSlbHble W
norapugmMmnyeckne ypaBHEHUs,, HaxOAUTb UX PELUeHUS C MOMOLLbI0 PaBHOCUIbHbIX
nepexoaoB UK OCYLLEeCTBNAA NPOBEPKY KOPHEN;

NPUMEHATb OCHOBHbIE TPUrOHOMETpUu4eckne dopMynbl And npeobpasoBaHns
TPUFOHOMETPUYECKUX BbIpaXKEHWUM;

cBOOOAHO onepupoBaTb NOHATUEM: TPUITOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTb
HeobxoaumMble OPMyIbl  Af11  PELIEHNS OCHOBHbIX TUMOB TPUrOHOMETPUYECKUX
ypaBHEHUN;

MOAENMPOBaTh pearnbHble CUTyauumn Ha A3blke anrebpbl, COCTaBnsATb BblpaXXeHus,
ypaBHEHWNHA, HepaBeHCTBa NO YCMOBUIO 3ajayu, uccriegoBaTb NOCTPOEHHbIe MoAdenu C
ncnonb3oBaHMeM annapaTa anrebpsbl.

DYHKLUMU U rpadmKu:

cBoboOaHO onepupoBaTb MOHATUSMU: (OYHKUMSA, CNOCOObLI 3adaHus qYHKUMN,
B3aMMHO obpaTtHble YHKUUK, KOMNO3NUUA (PYHKUMIA, rpaduk yHKUUW, BbINOSMHATD
aneMeHTapHble NpeobpasoBaHus rpadmMkoB YHKLNN;

cBobO4HO onepupoBaTb MNOHATUSMU: 0OnacTb ONpedeneHns u  MHOXECTBO
3HaYeHUn PYHKUNN, HYNN PYHKLMK, MPOMEXYTKN 3HAKOMOCTOSHCTBA;



cBOOOQHO onepupoBaTb  MOHATUSMWU: YETHbIE U HEYETHble  PYHKLUUN,
nepuognyeckme yHKUUN, MPOMEXYTKM MOHOTOHHOCTUM (YHKUUKW, MaKCUMyMbl U
MUHUMYMbI (PYHKUMN, HanbonbLlee N HanmMeHbLLee 3Ha4YeHne PYHKLMN Ha NPOMEXYTKE;

cBOOOAHO ornepupoBaTb MOHATUAMU: CTEMNeHHas QYHKUMA C HaTypasnbHbIM U
uenbiM rokasaTtenem, rpaguk CTeneHHOM @YHKUMM C HaTyparbHbIM U LUenbiM
nokasartenem, rpaduk KOPHA N-OM CTEeneHn Kak yHKUMM OoOpaTHOM CTEMNEHn C
HaTypanbHbIM NokasaTenem;

onepupoBaTtb MOHATUAMW: §WHEWHasi, KeBagpaTudHas wu ApobHO-NMHenHas
dYHKUNN, BBINOMHATL 3fIeMeHTapHoe UccnegoBaHue U NoCTpoeHne nx rpadounkos;

cBoOO4HO onepupoBaTb MOHATUAMW: MOKasaTenbHas U forapudmuyeckas
dyHKUMN, KX CBOMCTBA W rpadukni, wucnonb3oBatb UX rpadpukm AOns  pelueHus
ypaBHEHUN;

cBobO4HO  onepupoBaTb  MOHATUAMMW:  TPUrOHOMETPUYECKAs  OKPY>KHOCTb,
onpegeneHne TPUroHOMeTPUYECKNX (PYHKLIMA YNCNOBOrO aprymMeHTa;

Mcnonb3oBaTh rpadukn PyHKUUI NS uccrnegoBaHUs npoLeccoB 1 3aBUCUMOCTEN
npy pelleHnn 3agad u3 pyrux yy4yebHbIX npegMeToB M pearnibHOW XMU3HW, BblpaxaTtb
dopmynamm 3aBMCUMOCTU MeXAy BeENUYNHaMU;

Ha4yana maTtemMaTtuyeckoro aHanu3sa:

cBOOOOHO oOnepupoBaTb MNOHATUAMU: apupmeTmyeckass U reomeTpudeckas
nporpeccusi, 6eckoHe4yHO YyOblBatloLass reoMeTpuyeckas nporpeccus, NUHENHbIN |
9KCMNOHEeHUManbHbIi pocT, oopMyna CrOXHbIX NPOLEHTOB, MMETb NpeacTaBneHne o
KOHCTaHTE;

Mcnonb3oBaTb MNporpeccun And pelleHns peanbHblX 3agad  NpUKNagHoro
Xapakrepa;

cBOOOOHO onepupoBaTb MOHATUAMM: MNOCnefoBaTenbHOCTb, CNOcoObl 3agaHus
nocrnefoBaTesfibHOCTEN, MOHOTOHHbIE W OrpaHWYEHHble  NocrneaoBaTesNlbHOCTH,
NOHUMATb OCHOBbI 3apOXAEHUs MaTeMaTU4YeCKoro aHanmsa Kak aHanmsa 6ecKoHeYHO
Manblx;

cBOOOOHO onepupoBaTb MOHATUSMU: HenpepbiBHblE (OYHKUUKW, TOYKM paspbiBa
rpadomka yHKUNKN, acUMNTOThl rpaduka OyHKLMK;

cBOOOOHO onepupoBaTb MOHATUEM: YHKUMS, HEnpepbiBHAsh Ha OTpeske,
NPUMEHSATbL CBONCTBA HENPEPbIBHbIX (OYHKLMI ONA peLlleHna 3ajad;

cBOOOOHO onepupoBaTb MOHATUSIMU: MepBasi U BTOpas NPoOU3BOAHblE (DYHKLNMK,
KacaTesibHas K rpadouky pyHKUmN;

BblYMCNATL NPOM3BOAHBIE CYMMbI, MPOU3BEAEHUS, YACTHOIO M KOMMO3ULMKN OBYX
OYHKUMI, 3HATb NPON3BOLHbIE dNIeMEHTaPHbIX QOYHKLUMUN;

MCNonb30oBaTb rEOMETPUYECKUA U (PU3NYECKUIA CMbICST NPOU3BOLAHOM Ans
pelueHns 3agau.

MHoxecTBa n noruka:

cBO6OHO ONepupoBaTh NMOHATUSMU: MHOXECTBO, OnepaLmm Hag MHOXeCcTBamu;

MCNonb30BaTb TEOPETMKO-MHOXECTBEHHbIM annapaTt A1 OnuCaHus pearbHbIX
NPOLLECCOB U ABMEHWIA, NPU peLleHnn 3aaad u3 gpyrmx y4ebHbix npeameTos;

cBoOOOHO onepupoBaTb MOHATUSMW: OnNpedeneHne, Teopema, YypaBHeHue-
crneacTeme, CBOWCTBO MaTeMaTuMyeckoro obbekTa, [oKa3aTenbCTBO, PaBHOCUIbHbIE
YpaBHEHNSA N HEPABEHCTBA.

K KoHuy 06y4yeHus B 11 knacce obyyaroWmnnca nonyyunT cneayrowmne npegMeTHble
pesynbTaTtbl N0 OTAENbHbIM TeMaMm paboden nporpaMmmbl y4ebHOro Kypca «Anrebpa wm
Ha4ana mMatemMaTuM4yeckoro aHanusa:

Yucna n BbluncneHus:



cBOOO4HO OnepupoBaTb MOHATUAMM: HaTyparibHOE M LieNnoe 4YMCcro, MHOXeCTBa
HaTypanbHbIX U LeSbIX YNCen, UCNoNb30BaTh NPU3HaKM AennmocTn uenblx yncen, HOL
n HOK HaTypanbHbIX Yucen ansa peweHus 3agad, NnpuMeHaTb anroputm Esknnaa;

cBoboOgHO onepupoBaTb MNOHATMEM OCTaTka MO  MOAym,  3anucbiBaTb
HaTyparnbHble YMucna B pasfnyHbIX MO3ULNOHHBLIX CUCTEMAX CHUCHIEHNS;

cBoOOOHO onepupoBaTb MOHATUAMM: KOMMSIEKCHOE YUCIIO U MHOXECTBO
KOMMMEKCHbIX 4Yucen, npeacTaBnATb KOMMMEKCHble 4ucna B anrebpanyeckon u
TPUroHoMeTpudeckon opme, BbIMONHATL apudMeTUyeckme ornepauum C HUMWU U
n3obpaxaTb Ha KOOPANHATHOW MIOCKOCTW.

YpaBHeHUA 1 HepaBeHCTBa:

cBOOO4HO ONepupoBaTb MOHATUAMW: UppaUMOHarbHble, MoKas3aTeNbHble W
norapugMmnyeckne HepaBeHCTBa, HAXOAUTb UX PELLUEHMS] C MOMOLLBbID PaBHOCUIIbHbIX
nepexoaos;

OCYyLLEeCTBNATb OTOOP KOPHEN NPU peLLEHNUN TPUFOHOMETPUYECKOTO YPaBHEHUS;

cBobogHO  onepupoBaTb  MOHATMEM  TPUIOHOMETPUYECKOE  HEpPaBEHCTBO,
NPUMEHATL  Heobxoaumble  OpMynbl AN PEeleHusl  OCHOBHbIX  TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

cBoOOOHO onepupoBaTb MNOHATUAMMU: CUCTEMA W COBOKYMHOCTb YPaBHEHUN W
HepaBEeHCTB, PaBHOCWIbHbIE CUCTEMbI U CUCTEMBbI-CIIEACTBUSA, HAXOAUTb peLleHus
CUCTEMbl M COBOKYMHOCTEN pauUMOHarbHbIX, WPPaLMOHArnbHbIX, MOKa3aTeNlbHbIX W
norapugmMmnyecKknx ypaBHeHNn 1 HEPaBEHCTB;

pewaTb pauynoHanbHble, MppaunoHarnbHble, Noka3aTenbHble, norapnmmyeckme n
TPUrOHOMETPUYECKME YPaBHEHUSA U HEPABEHCTBA, CoAepXaliue Moaynu u napameTpsl;

NPUMEHATb rpadmyeckme MeToabl ANs pelleHusl YpaBHEHWM U HEpPaBEHCTB, a
Takxke 3agad c napameTpamu;

MOAENMPOBaThL pearnbHble CUTyauun Ha A3blke anrebpbl, COCTaBMATb BblPaXXeHWS,
YpaBHEHNHA, HepaBeHCTBA W UX CUCTEMbI MO YCMOBUK 3ajayu, wuccregoBaTtb
NOCTPOEHHbIE MOAENM C MCMNOSb30BaHMEM annaparta anredpbl, MHTepnNpeTMpoBaTb
NOSTyYeHHbIN pe3ynbTarT.

PYHKUUUN U rpacpuKkm:

CTpOUTb  rpadouku  KOMNO3MUMM  (PYHKUMW C  MOMOLLBK  3f1eMEHTapHOro
nccnenoBaHNa U CBOMCTB KOMMO3NLMU OBYX OYHKLUMWN;

CTPOUTb reoMeTpudeckne obpasbl ypaBHEHUM U HEPABEHCTB Ha KOOPAWHATHOW
NMOCKOCTY;

cB0OOAHO onepupoBaTh NOHATUAMM: FPaAUKN TPUTOHOMETPUYECKNX DYHKLINIA;

NPUMEHATb  (OYHKUMWM  ONS  MOOENMPOBaHUSA W UCCReAoBaHUSA  pearbHbIX
npoLeccos.

Havana matemaTtnyeckoro aHanu3sa:

MCNonb3oBaTbh MPOU3BOAHYK AN UcCrneaoBaHUs (PYHKUMM HAa MOHOTOHHOCTb W
9KCTPEMYMBbI;

HaxoAuTb Haubonbliee M HauMeHbLuee 3HaYeHUs (PYHKUUW HenpepbiBHOW Ha
OTpE3KE;

MCNonb30oBaTb MNPOU3BOAHYID AN HAXOXOEHUS Haunyylwero peweHus B
npuKNagHblX, B TOM 4uCrie couuManbHO-3KOHOMUYECKUX, 3ajadax, Ans onpeneneHus
CKOPOCTU U YCKOPEHUs npoLecca, 3agaHHoro opmyrnon unv rpadukom;

cB0obOO4HO onepupoBaTb NOHATUSIMU: NepBoobpasHasi, onpeaenéHHbl uHTerpan,
HaxoauTb NepBoObOpasHble 3JNEeMEHTApPHbIX QYHKUMA W BbIMUCIAATb WHTErpan no
dopmyne HotoToHa-J1lenbHunya;

HaxoAWTb NnoLwagmn nnockux ouryp n o6bEMbI TEN C NOMOLLLIO MHTErpana;

UMeTb npeacTtaBreHne O MaTemMaTU4YeckoM MOoenvpoBaHUM Ha npumepe
coctaBneHus audepeHumanbHbiX YpaBHEHUN;



pewaTtb npuKNagHble 3ajayvM, B TOM YuUCNE COLManbHO-9KOHOMUYECKOro U
dmanyeckoro xapaktepa, cpeactsamy MaTeMaTU4eckoro aHanumaa.



TEMATUYECKOE NMIAHUPOBAHUE

10 KNNACC
KonuyectBo 4acoB OneKTPOHHbIe
Ne HauvmeHoBaHue pa3aenoB n Tem (uncppoBbie)
n/n nporpamMmmbl Bcero KoHTponiHeie | lpaktnueckue obpasoBaTenbHble
paboTbl paboTbl pecypcbl
MHOXecTBO OeNCTBUTENbHbIX YNCET.
” MHorouneHs!. PaunoHanbHble ypaBHEHUS o4 1
N HepaBeHcTBa. CUCTEMbI JIMHENHBIX
ypaBHEHNN
5 dyHKuMN 1 rpadunkn. CteneHHas QyHKUMS 12 1
C UesnbIiM nokasartenem
3 ApndmMeTNYECKMI KOPEHb N-ON CTENEHMN. 15 1
VppaumnoHanbHble ypaBHEHUS
4 MokasaTensbHas yHKUMS. 10 1
[MokasaTenbHble YpaBHEHUS
Jlorapudmuyeckast oyHKUUS.
5 18 1
Jlorapudmuyeckme ypaBHeHUs
6 TpuroHoMeTpU4eCKue BbIpaKeHUs U 50 1
ypaBHEeHNs
7 [MocnepoBaTenbHOCTU 1 Nporpeccun 10 1
8 HenpepbiBHbIE oyHKUMW. Mpon3BogHas 20 1
9 MosTOpeHue, o606LLeHe, 5 5
cuctemaTusaumsi 3HaHum
OBLWLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 136 10 0




11 KITACC

KonunyecTtBO YacoB

ONEeKTPOHHbIe

Ne HaunmeHoBaHuMe pa3genoB n TemM KoHTponbHble  MpakTuueckue (udbpoBbie)
n/n nporpamMmmbl Bcero obpasoBaTenbHble
paboTbl paboThbl pecypchbl
1 MCCﬂeﬂ,OBaHl/Ie JYHKLNA C MOMOLLIO 59 1
Npon3BoLHOM
2 MNepBoobpasHas n nHTerpan 12 1
3 "padomKkn TpUroHOMeTpPUIECKUX OYHKLMNA. 14 1
TpuroHomeTpmnyeckme HepaBeHCTBa
4 MppaunoHanbHble, NoKka3aTesbHbIE U1 o4 1
norapugMmnyeckmne HepaBeHcTBa
5 KomnnekcHble yncna 10 1
6 HaTtyparnbHble 1 Lenble Yncna 10 1
Cucrembl paumoHanbHbIX,
7 nppaynoHanbHbIX NoKasaTenbHbIX U 12 1
norapnMmnYecKmx ypaBHeHUM
8 3agaym c napameTpamm 16 1
9 lMoBTOpEHNME, o6o6u.|,eHv1e, 16 5
cucTemaTuaums 3HaHun
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 136 10 0







NOYPO4YHOE NMNIAHUPOBAHUE

10 KINACC
KonuyectBO 4acoB OneKTPOHHbIe
Ne Hata uncpoBble
n/n Tema ypoka Bcero KoHTponkHele | Mpaktuieckne M3yyeHus = obpasoBaTesibHble
paboTbl paboTbl

pecypchbli

MHoXecTBO, onepauunu Hag
MHO>EeCTBaMM U UX CBOUCTBA

HOunarpammbl Snnepa-BeHHa

MNMpumeHeHne TeopeTUKo-
MHOXECTBEHHOro annapaTa ans
pelleHns 3agad

PauvoHanbHble yncna.
OObIKHOBEHHbIE U OECATUYHbIE
Apobu, NpoueHTbl, 6eECKOHEYHbIE
nepuoanyeckne gpoodu

PauvoHanbHble yncna.
OObIKHOBEHHbIE U OECATUYHbIE
Apobu, NpoueHTbl, 6eECKOHEYHbIE
nepuoanyeckne gpoodu

MpumeHeHne apoben 1 NPoLEHTOB
A8 pelleHns NpuknagHelxX 3agad

MpumeHeHne apoben n NpoLeHToB
ANS peLleHnsa NpuKnagHblx 3agay

[lencTButensHbie Ynucna.
PauvoHanbHble K
nppaumoHarsbHble Yy1cna

ApudmeTnyeckne onepaumm ¢
AEeNCTBUTENbHBIMW YNCHIaMU

10

Moaynb 4eNCTBUTENBHOIO Yncna m
€ro CBOMCTBa




11

MpnbnMXKEHHbIE BbIYMCNEHUS,
npasusia OKpPyrneHus, Npukuaka v
OLeHKa pe3ynbTaTta BblYMCNEHNN

12

OcHoOBHblE MeTOAbI peLLeHuns
uenbix n 4pobHO-paunoHanbHbIX
ypaBHEHNN U HEPABEHCTB

13

OCHOBHble MeToAbl peLleHus
LenblX 1 ApOOHO-paLMOHanbHbIX
YypaBHEHWI N HEPABEHCTB

14

OcHoOBHble MeTOAbI peLLeHns
uenbix n opobHO-paLmnoHarbHbIX
ypaBHEHNN U HEPABEHCTB

15

MHoro4neHbl OT O4HOW
nepemeHHown. [leneHne
MHOro4feHa Ha MHOIOMYIIEH C
octatkoMm. Teopema besy

16

MHorousneHs! ¢ uenbiMu
KoadppumumeHTamm. Teopema
Bueta

17

PelueHne cnctem nMHenHbIX
YypaBHEHUN

18

PelueHne cuctem nUHENHbIX
ypaBHEHUN

19

MaTpuua cuctemb! JIMHENHbIX
ypaBHeHunn. Onpegenurens
MaTpuubl 2x2, ero
reoMeTpU4eCKNin CMbICI 1
CBOWCTBA; BblYMCIIEHME €ro
3HayeHus

20

Onpepgenutens MaTpuubl 2X2, ero
reoMeTpuYeCcKmim CMbICI U
CBOWCTBA; Bbl4UCIEHNE €ro
3HayeHus




21

[MpuMmeHeHWe onpefenvTens ang
peLeHns cuctemMbl NMMHENHbIX
ypaBHEHUN

22

PeleHne npuknagHelx 3agad ¢
NMOMOLLbIO CUCTEMBI JIMHENHbIX
ypaBHEHUN

23

PeweHune npuknagHelix 3agay ¢
NMOMOLLIbIO CUCTEMbI JIMHENHBIX
ypaBHEHUN

24

KoHTponbHas pabora:
"PaunoHarnbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMbI NIMHENHbIX
ypaBHeHun"

25

dyHKUMA, cnocobbl 3agaHns
dyHKUMN. B3anmHo obpaTHbie
dyHKUMN. KoMnosnums gyHKUM

26

Mpadhmk pyHKUMK. DnemeHTapHbIe
npeobpasoBaHus rpacukos

dyHKUMI

27

Ob6nacTtb onpegeneHns n
MHOXECTBO 3HA4YEHUN PYHKLMN.
Hynu dyHkumn. MNMpomexxyTkn 3Hak
NMOCTOSAAHCTBa

28

UETHble 1 HeYETHbIE PYHKLNN.
Mepunogmnyeckme pyHKUUN.
[MpomexyTkn MOHOTOHHOCTU

dyHKUMM

29

Makcmymbl ¥ MUHUMYMbI
dyHKunKn. Hanbonsluee v
HanMeHbLLee 3Ha4YeHne PYHKLUN
Ha NpoMexyTKe

30

JInHenHagq, kBagpaTnyHas n
APO6HO-NMHENHasa yHKUNN




31

OrnemeHTapHoe nccnegoBaHue u
NnocTpoeHne rpadnKkoB 3TUX
dyHKUMIN

32

OrnemeHTapHoe nccnegoBaHue u
NnocTpoeHne rpadnKkoB 3TUX
dYHKUMIN

33

CTteneHb ¢ UenbiM nokasaTtenem.
BuHomM HbloTOHa

34

CteneHb € LenbiM nokasaTenem.
BuHomM HbloTOHa

35

CteneHHasn dyHKUMS C
HaTyparnbHbIM 1 LeSbiM
nokasarternem. E€ ceoncTtea u

rpadomk

36

KoHTponbHas pabota: "CteneHHas
dyHKuma. E€ ceoncTBa n rpagouk”

37

ApumeTn4ecKnin KOpeHb
HaTypanbHOW CTENEHU U ero
cBOMCTBa

38

ApumeTn4ecKnin KOpeHb
HaTypanbHOW CTENEHU U ero
cBOKCTBa

39

MpeobpasoBaHUA YNCOBbIX
BbIpaXXeHUI, coaepKallmx CTENEHN
N KOPHU

40

MpeobpasoBaHUs YNCOBbIX
BblpaXXeHWI, coaepKaLlmx CTeneHn
N KOPHU

41

MpeobpasoBaHUs YNCMOBbIX
Bblpa)KeHWI, COAEPXKaLLMX CTEMNEHN
N KOPHU

42

NppaunoHanbHble YypaBHEHUS.




OCHOBHble MeTOAbI peLleHnst
MppaumnoHanbHbIX YpaBHEHU

43

NppaumnoHanbHble ypaBHEHUS.
OCHOBHble MeTOAbl peLleHust
MppaumnoHanbHbIX YpaBHEHUI

44

NppaumnoHanbHble ypaBHEHWSI.
OCHOBHble MeTOAbl peLleHUst
MppaumnoHanbHbIX YpaBHEHUI

45

PaBHocunbHbIE nepexobl B
peLleHnn nppaumoHarnbHbIX
ypaBHEHUN

46

PaBHocunbHbIE nepexobl B
peLleHnn nppaumoHarnbHbIX
ypaBHEHUN

47

PaBHocunbHble nepexobl B
peLUueHn nppaumoHarbHbIX
YypaBHEHUN

48

PaBHocunbHbIE nepexoab! B
peLLueHnn nppaumoHarnbHbIX
ypaBHEHUN

49

CeowcTBa 1 rpacvk KOpHS N-On
CTeneHn Kak pyHKLmnn obpaTHom
CTEMNEHN C HaTyparibHbIM
rnokasareriem

50

CeowcTBa 1 rpacdmk KOpHS N-On
cTeneHun Kak yHKLmMmM obpaTHON
CTEMNEHN C HaTyparibHbIM
nokasaTernem

51

KoHTponbHas pabota: "Csoncrea u
rpaduKk KOpHS N-ON CTEMEHMN.
WppauunoHanbHble ypaBHeHNS"

52

CteneHb C paunoHalrbHbIM




rnokasaTtenem u eé cBoWCcTBa

CteneHb C paunoHalribHbIM

53 nokasaTternem n eé cBoUCTBa

54 CteneHb € pauMoHanbHbIM
nokasaTenem n eé€ CBOMCTBa

55 [MokasaTenbHas oyHKUMSA, e€
CBOWCTBA U rpadumk

56 Ncnonb3oBaHue Fpa(bI/IK§ dyHKLMN
AN peleHns ypaBHEHNI

57 Mcnonb3oBaHue Fpa(bI/IK§ dyHKLMN
ANSA peLeHns ypaBHEHUI
[MokasaTenbHble ypaBHEHUS.

58 OcCHOBHble METOAbI pPeLLEHNS
nokasaTesibHbIX YpaBHEHUN
[MokasaTenbHble ypaBHEHUS.

59 OcCHOBHble METOAbI pPELLEHNS
nokasaTesibHbIX YpaBHEHUN
[Moka3aTenbHble ypaBHEHUS.

60 OcCHOBHble MeTOAbI peLleHns
nokasaTesibHbIX YpaBHEHUI
KoHTponbHas pabora:

61 "lNokasaTenbHaa PyHKUMS.
[MokasaTenbHble ypaBHEHUA"

62 JNTorapudm ymcna. Ceonctea
norapupma

63 JTorapudm ymcna. Ceonctea
norapudpma

64 JTorapudm yucna. Ceoncrtea
norapudpma

65 HdecaTnyHble n HaTypanbHble
norapudmbl

66 [ecsaTnyHble 1 HaTyparibHble




norapumel

67

lNMpeobpasoBaHue BblpaXXeHUN,
cogepxaLimx norapngmol

68

lNMpeobpasoBaHue BblpaXXeHUN,
cogepxaLmx norapngmbl

69

lNMpeobpasoBaHue BblpaXXeHUN,
cogepxaLumx norapngmol

70

JTorapumuyeckas pyHkUnS, eé
CBOWCTBA U rpadumk

71

JTorapudmmyeckas pyHKUnSA, eé
CBOWCTBA U rpadumk

72

Mcnonb3oBaHue rpaduka yHKLnm
ON18 pelleHns ypaBHEHUN

73

Mcnonb3oBaHue rpadoumka pyHKUMn
AN pelleHns ypaBHEHNI

74

Jlorapucpmmyeckune ypaBHeHUS.
OcCHOBHble MeTOAbI peLleHns
norapudmMmny4ecknx ypaBHeHuUm

75

Jlorapummyeckme ypaBHeHuUsI.
OcCHOBHble METOAbI peLLEHNS
norapudmMmy4ecKknx ypaBHeHuUm

76

Jlorapucpmmyeckne ypaBHeHUS.
OcCHOBHble METOAbI pPELLEHNS
norapupMmnYeckmx ypaBHeHUm

77

PaBHocunbHbIE nNepexobl B
peLeHnn norapnpmMmyeckmx
ypaBHEHUN

78

PaBHocunbHbIE nepexobl B
peLeHnn norapnpmMmyeckmx
ypaBHEHUN

79

KoHTponbHas pabora:
"INorapupmunyeckas yHKUMUS.




Ilorapudpmuyeckme ypaBHeHus"

CWHyC, KOCUHYC, TaHreHC n

80 KOTaHreHC YMCroBOro apryMeHTa

81 CWHyC, KOCUHYC, TaHreHC n
KOTaHreHC YMCroBOro apryMeHTa

8o APKCUHYC, apKKOCUHYC 1
ApKTaHreHC YMCNoBOro aprymeHTa

83 APKCUHYC, apKKOCUHYC U
ApKTaHreHC YMCrioBOro apryMmeHTa
TpuroHomeTpmnyeckas OKpy>KHOCTb,

84 onpeaeneHue
TPUrOHOMETPUYECKUX PYHKLMI
YUCIOBOro aprymeHTa
TpuroHomeTpmnyeckas OKpY>KHOCTb,

85 onpeaeneHue
TPUrOHOMETPUYECKUX PYHKLMI
YUCIOBOro aprymeHTa

86 OCHOBHblE TPUrOHOMETPUYECKNE
dopmynbl

87 OCHOBHblE TPUrOHOMETPUYECKNE
dopmynbl

88 OCHOBHblE TPUrOHOMETPUYECKNE
doopmyIibl

89 OcCHOBHble TPUTOHOMETpPUYECKME
dopmyrbl

90 MpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblPaXXEHWN

91 MpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblpaXXEHWMN

92 MpeobpasoBaHue )
TPUrOHOMETPUYECKUX BblpaXKeHUN

93 MpeobpasoBaHue




TPUrOHOMETPUYECKNX BblpaXKEHMUN

PelueHne TpUroHoMeTpuU4ecKmnx

94 .
ypaBHEHUN

95 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

96 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

97 PelweHne TPUrOHOMETPUHECKMUX
ypaBHEHUN

98 PelwweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

99 PelwweHnne TPUrOHOMETPUHECKMUX
ypaBHEHUN

100 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN
KoHTponbHas pabora:

101 "TpuroHoMeTpu4ecKkne BblpaKeHus
N TPUrOHOMETPUYECKME
ypaBHeHus"
NocnepoBaTenbHOCTM, cNOcoObI

102 3aaHnsa nocneaoBaTenbHOCTEN.
MeToa maTteMaTU4YeCcKOn MHAYKLMN
MOHOTOHHbIE N OrpaHUYEHHbIE

103 nocrnegosaTenbHocTU. Mctopus
aHanm3a 6eCcKoOHeYHO MasnbIX

104 ApudmeTnyeckasa nporpeccusi

105 "eomeTpuryeckas nporpeccus

106 BeckoHeuHo ybbiBatoLas
reomeTpu4eckasi nporpeccusi

107 Cymma 6eckoHeYHo ybbiBatoLLemn

reomMeTpUYecKo Nporpeccum




108

JINHENHbIN N 3KCMOHEeHUManbHbIN
pocT. Yucno e. dopmyna CrnoxHbIX
npoLeHTOB

109

JINHENHbIN N 3KCMOHEeHUManbHbIN
pocT. Yucno e. dopmyna CrnoxHbIX
npoLeHTOB

110

Wcnonb3oBaHne nporpeccumn Ans
peLleHnst pearnbHbIX 3aaau
MPUKNagHoro xapakrepa

111

KoHTponbHas pabora:
"MocnepoBaTenbHOCTU U
nporpeccumn”

112

HenpepblBHbIE PYHKLNM 1 NX
CBOWCTBA

113

Touka paspbiBa. ACUMNTOThI
rpadonkoB PyHKLUMIN

114

CeowcTBa OyHKLUMA HENPEPLIBHbBIX
Ha oTpeske

115

CeowncTBa OyHKLUMI HENPEPLIBHbIX
Ha oTpeske

116

MeToa nHTepBanoB ANs peLleHus
HEepaBeHCTB

117

MeToa MHTepBarnoB Ans peLueHus
HepaBeHCTB

118

MeToa MHTepBaroB Ans peLleHus
HepaBeHCTB

119

MpnumeHeHne cBONCTB
HenpepbIBHbIX PYHKUMI ONA
pelleHnsa 3agad

120

[MpumeHeHne cBONCTB
HenpepbIBHbIX PYHKUMI ONA
pelleHus 3agav




MepBas 1 BTOpasi NPOM3BOAHbIE

121 dyHKUMN
192 OnpepgeneHne, reoMeTpu4eckmi
CMbICJT MPON3BOAHON
123 OnpegeneHne, on3NYECKUA CMbICH
npon3BOgHOM
YpaBHeHMe KacaTerbHOM K
124
rpacovky OyHKUMM
YpaBHeHuWe KacaTesibHOM K
125
rpadounky yHKUUN
[Mpon3BoaHbIE aNeMeEHTapHbIX
126 y
dYHKLUMN
[Mpon3BoaHblE aNeMeEHTapHbIX
127 y
dYHKLUMIN
MponsBogHas cymmsl,
128 npounsseneHuns, YacTHOro n

KOMMO3MLNN PYHKLMI

[MpounssogHasi CymMMbl,
129 npoun3BeaeHnst, YacTHOro n
KOMMO3MLNN PYHKLMI

MponsBogHas cymmsl,
130 npounsseneHuns, YacTHOro n
KOMMNO3ULMN OYHKLUUIA

KoHTponbHas pabora:

131 "NponsBogHaga"

MoBTOpeHne, o6obuieHne,
132 cuctemaTmaaumsa 3HaHUN:
"YpaBHeHns"

MoBTOpeHne, 06obuieHne,
133 cuctemaTmnlaumsa 3HaHUN:
"@yHKuMN"

134 MToroBasi koHTponbHasi paboTa




135 NTorosas koHTposibHas pabota

136 MoBTOpeHue, obobLeHne,
cuctemaTmsauunst 3HaHUn

OBLEE KONMMYECTBO YACOB MO
NMPOrPAMME

136

10




11 KINACC

Ne
n/n

Tema ypoka

KonunyecTBO YacoB

KoHTponbHble

Bcero
paboTbl

MpakTuyeckue
paboThbl

Oarta
M3yyYeHus

ONEeKTPOHHbIe
uudpoBble
obpas3oBaTenbHble

pecypchl

MpumeHeHe Npon3BOAHON K
nccnenoBaHunio OYHKLMA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

MpumeHeHne NponM3BOAHOM K
nccnegoBaHmMio PyHKLMIA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

MpumeHeHe Npon3BOAHON K
nccnenoBaHnio OYHKLMA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

MpumeHeHe NPpon3BOAHON K
nccnenoBaHnIo OYHKLMA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

MpumeHeHne NponM3BOAHOM K
nccnegoBaHmMio PyHKLMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

MpumeHeHne Npon3BOAHON K
nccnegoBaHmMio PyHKUMA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

HaxoxaeHne HanbonbLuero n
HauMeHbLUEero 3Ha4eHus
HenpepbIBHON OYHKUMM Ha
oTpeske

HaxoxaeHne HanbonbLuero n
HaMMeHbLUEero 3Ha4eHus
HenpepbIBHON OYHKUMM Ha
oTpeske

HaxoxaeHne HandonbLluero un




HaMMeHbLUEero 3Ha4yeHus
HenpepbIBHON PYHKLMN Ha
oTpeske

10

HaxoxpaeHne HanbonbLuero un
HaMMeHbLUEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

11

HaxoxaeHne HanbonbLuero un
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

12

HaxoxaeHne HanbonbLuero un
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

13

MprMeHeHne NponsBoaHON Ans
HaxoXXOeHMs Hauny4llero
pelleHns B NpuKnaaHbiX 3agadax

14

MpumeHeHne nponsBoagHOM Ans
HaXOXOEeHUsS Hauny4Lero
peLlleHnsa B NpuKnagHbIX 3agadax

15

MpumeHeHne Npon3BogHON AN
onpegeneHns CKOpocTu u
yCKOpeHuUs npouecca, 3agaHHoro
doopmyron unm rpacomkom

16

MpumeHeHne nponsBogHOM Ans
onpeneneHnst CKopocTu u
YCKOPEHUS npouecca, 3a4aHHOro
dopmyIsion unm rpadoMKom

17

Komnosunuusa goyHKumin

18

Komnosunuusa doyHKumin

19

Komnosnuus yHKummn




20

"eomeTpunyeckmne obpasbl
YypaBHEHWIN Ha KOOpAMHAaTHOM
NOCKOCTU

21

"eomeTpunyeckmne obpasbl
ypaBHEHWNN Ha KOOpAMHAaTHOM
NIOCKOCTU

22

KoHTponbHas paboTa:
"MiccnepoBaHune oyHKLMA C
NOMOLLbIO Npon3BoaHON"

23

MepBooOpasHasi, OCHOBHOE
CBOMCTBO NepBoOBpasHbIX

24

MNepBoobpasHblie anieMeHTapHbIX
doyHKumMN. NpaBuna HaxoxaeHus
nepBoobpasHbIX

25

lMepBooOGpa3Hble anieMeHTapHbIX
dyHKumi. MNMpaBuna HaxoXxaeHns
nepBoobpasHbIX

26

WHTerpan. eomeTpuyeckum
CMbICIT MHTerpana

27

BbluncneHne onpegenéHHoro
WHTerpana no popmyne HeloTOHa-
JlenbHuya

28

BbluncneHne onpeaenéHHoro
WHTerpana no popmyne HeTOHa-
JlenbHnuya

29

ﬂpmmeHeHme MHTErpana gna
HaxoXaeHus nnoLwagen nNIoCKnxX

curyp

30

MpumeHeHne nHTerpana ans
HaxoXaeHnsa o6bLEMOB
reoMeTpU4EeCcKnx Ten

31

[Nprmepbl peweHnn




AndodepeHumarnbHbIX YpaBHEHUI

32

Mpumepsbl pelueHnn
andpdepeHumanbHbIX ypaBHEHUI

33

MaTtemaTtnyeckoe
MOOenupoBaHne pearbHbIX
NpoLECCOB C MOMOLLbIO
andpdepeHumanbHbIX ypaBHEHUI

34

KoHTponbHas paboTa:
"lNepBoobpasHasa n nHrerpan”

35

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA U rpadomKkm

36

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA 1 rpadomKkm

37

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA 1 rpadomkm

38

TpuroHoMmeTpuyeckne yHKUMK,
NX CBOMCTBA U rpadomku

39

TpuroHoMmeTpuyeckne yHKUMK,
NX CBOMCTBA U rpadomku

40

OT60p KOpHEWN
TPUrOHOMETPUYECKNX YPaBHEHUI
C NOMOLLIbKO TPUTOHOMETPUYECKOW
OKPY>KHOCTM

41

OT160p KOpHEN
TPUrOHOMETPUYECKNX YPaBHEHWI
C NOMOLLbH TPUIOHOMETPUYECKOMN
OKPY>XHOCTM

42

OT160p KOpHEN
TPUrOHOMETPUYECKNX YPaBHEHWI
C MOMOLLIbIO TPUTOHOMETPUYECKOMN
OKPY>KHOCTU

43

OT60p KOpHEN




TPUrOHOMETPUYECKNX YPaBHEHWIA
C NMOMOLLIbIO TPUTOHOMETPUYECKOM
OKPY>KHOCTU

PelueHne TpMroHomMeTpruyecknx

44
HepaBeHCTB

45 PelueHne TpuroHomeTpu4eckmnx
HepaBeHCTB

46 PelueHne TpUroHomMeTpu4eckmnx
HepaBeHCTB

47 PelueHne TpuroHomeTpu4eckmnx
HepaBeHCTB
KoHTponbHas paboTa: "lMpadukn

48 TPUTOHOMETPUYECKUX PYHKLNMA.
TpuroHomeTpnyeckme
HepaBeHcTBa"

49 OcCHOBHblE METOAbI peLLEeHMS
NnoKa3aTeslbHbIX HEpaBEHCTB

50 OcCHOBHblE METOAbI peLLeHus
nokasaTesibHbIX HEPaBEeHCTB

51 OcCHOBHblE METOAbI peLLeHus
nokasaTesSibHbIX HEPaBEHCTB

52 OcCHOBHblE METOAbI peLLeHus
nokasaTesibHbIX HEPaBEHCTB

53 OcCHOBHble METOAbI peLLEeHMS
norapmMmnYeCcKMx HEpaBeHCTB

54 OcCHOBHble MeTOAbI peLLEeHMs
norapmMmnYeCcKMx HEpaBeHCTB

55 OCHOBHblE METOAbI peLLEeHMS
norapudMmn4eCcKnNx HepaBeHCTB

56 OcCHOBHblE METOAbI PELLEHMS
norapmuMmnYeCckMx HepaBeHCTB

57 OcHOBHble MeTOAbI peLLeHNs




MppaumoHasnbHbIX HEPaBEHCTB

OcHoBHble MeTOAbI pewenHna

58 nppaynoHarsnbHbIX HEPaBEHCTB
59 OcCHOBHblEe METOAbI pELLEHNS
nppaynoHasnbHbIX HEpaBEeHCTB
60 OcCHOBHblEe METOAbI pELLEHNS
nppaynoHarnbHbIX HEPaBEeHCTB
61 padmyeckne metoapl peLieHms
nppaunoHanbHbIX ypaBHEHUI
62 "padmnyeckne metoapl peLieHms
nppaunoHanbHbIX ypaBHEHUI
63 "padmnyeckne metoapl peLeHus
nokasaTtesnbHbIX ypaBHEHUN
64 "padomyeckme meToabl peLueHns
nokasaTtesibHbIX HEPaBEHCTB
65 "padomyeckme meToabl peLueHuns
norapugMmn4ecKnx ypaBsHeHum
66 "padomyeckme meToabl peLueHuns
norapnPmMmn4ecknx HepaBeHCTB
67 "padmyeckne meToapbl peLeHns
norapnmMmnYecKkMx HepaBeHCTB
'padpunyeckme meToabl peweHns
68 nokasaTtesnbHbIX U
norapnmMmn4eckmx ypaBHeHum
"padomyeckme meToabl peLueHuns
69 nokasaTesibHbIX U
norapudMmn4ecKnx ypaBHeHUin
"padomyeckme meToabl peLueHuns
70 nokasaTtesnbHbIX U
norapnmMmn4ecknx HepaBeHCTB
71 ['paduyeckme metoabl peweHns

NoKa3aTeJibHbIX U




norapudMmnYecKkMx HepaBeHCTB

KoHTponbHas paboTa:
"UppauunoHanbHble,

72
nokasaTtesibHble U
norapugmMmmyeckne HepaBeHcTea"
KomnnekcHble yncna.

73 Anrebpanyeckas un
TpUroHomeTpuyeckast Gopmbl
3anMcu KOMMeKCHOro Ymena
KomnnekcHble yncna.

74 Anrebpanyeckasa u
TpUroHomeTpuyeckast Gopmbl
3anMcu KOMMMeKCHOro Yncna

75 ApudmeTmnyeckme onepauum
KOMMEKCHbIMW Yncnamm

76 ApudmeTmnyeckme onepauum
KOMMJIEKCHbIMM Yncnamm
N3o0pakeHne KOMMIEKCHbIX

77 yumcern Ha KoopAuHaTHOM
NAOCKOCTH
N3o0pakeHne KOMMEKCHbIX

78 yumcern Ha KoopAuHaTHOM
NMOCKOCTH

79 dopmyna Myaspa. KopHu n-omn
CTENEHN U3 KOMMIEKCHOMO Yncna

80 dopmyna Myaspa. KopHu n-omn
CTENEHN N3 KOMMIEKCHOMO Yncna
MpumMeHeHne KOMMNIIEKCHbIX Yncen

81 AN peLleHns usnyeckmx n
reoMeTpmyecKknx 3agad

82 KoHTponbHas paboTa:

"KomnnekcHble Yyncna"




83

HaTypaanble M Lenble 4Yncna

84

HaTtypanbHble 1 uenbie Yyncna

85

MpumeHeHne Npu3HaKkoB
AEeNMMOCTH LienbIX Yncen

86

MpumeHeHne Npu3HaKkoB
AEeNUMOCTY LienbIX Yncen

87

MpumeHeHne npusHakoB
aenumocTun uensix Yncen: HOL w
HOK

88

MpumeHeHne npusHaKkoB
aenumocTun uenbix Yncen: HO w
HOK

89

MpumeHeHne npusHakoB
AENIMMOCTU LieSblX YMCeST: OCTaTKn
no Moaynto

90

MpumeHeHne npusHakoB
AENIMMOCTU LieSblX YMCEeST: OCTaTKn
no Moaynto

91

MpumeHeHne Npu3HaKkoB
AENMMOCTY LiernbIX YNCen:
anroputm EBknnaa ons pelueHus
3ajad B Lenblx Yncnax

92

KoHTponbHasa pabota: "Teopus
uenbix Yncen"

93

Cuctema 1 COBOKYNHOCTb
ypaBHeHUn. PaBHOCUNbHbIE
CUCTEMBI N CUCTEMbBI-CIEACTBUSA

94

Cuctema 1 COBOKYNHOCTb
ypaBHeHUN. PaBHOCUIbHbIE
CUCTEMbBI N CUCTEMbI-CNEACTBUS

95

OcHoBHble MeTOAbl peLLeHns
CUCTEM M COBOKYMNMHOCTEWN




paLMoHanbHbIX YpaBHEHWA

96

OCHOBHble METOAbI peLLeHus
CMCTEM U1 COBOKYMHOCTEN
MppaumoHarnbHbIX YpaBHEHWI

97

OcCHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
nokasaTtesibHbIX YpaBHEHUI

98

OCHOBHble METOAbI peLLeHus
CMCTEM N COBOKYMHOCTEN
nokasaTesnbHbIX YypaBHEHUN

99

OcCHOBHble MeTOAbI peLleHus
CUCTEM N COBOKYMHOCTEN
norapnMmnYecKmx ypaBHeHUM

100

OcCHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
norapugMmn4eCcKnx ypaBsHeHuin

101

MpumeHeHne cncTem K peLLleHunto
MaTemaTuyeckux 3agad n 3agad
N3 pasnuyHbIX obnacTten Hayku u
pearnibHOMN XWU3HWN, UHTepnpeTaums
NOMNyYeHHbIX Pe3ynbTaTos

102

MpumeHeHne cncTem K peLLleHunto
MaTemaTuyeckux 3agad n 3agad
N3 pasnuyHbIX obnacTen Hayku u
pearnbHOWN XU3HWN, UHTepnpeTaums
NOJTYYEHHbIX pe3ynbTaToB

103

MpuMeHeHne HepaBEHCTB K
peLleHnio MaTeMaTUYeCcKnx 3agav
N 3a4ad U3 pasnmyHbix obnacren
HaYKN N peanbHON XN3HMU,
NHTepnpeTaumsi NONyYeHHbIX
pesynbTaTtoB

104

KoHTponbHas pabota: "Cucrtemsl




paunoHanbHbIX, MppaLMOHanbHbIX
nokasaTesbHbIX U
norapudmMmn4ecknx ypasHeHnn"

105

PaumnoHanbHble ypaBHEHWsI C
napameTpamm

106

PaunoHanbHble HepaBeHCTBa C
napameTpamm

107

PaunoHanbHble cucTeMbl ¢
napameTpamu

108

MppaumnoHanbHble ypaBHEHWS,
HepaBeHCTBa C NapamMeTpamu

109

NppaunoHanbHble CUCTEMBI C
napameTpamu

110

Moka3aTenbHble ypaBHEHNS,
HepaBeHCTBa C napamMeTpamm

111

[MokasaTernbHble CUCTEMBI C
napameTpamm

112

Jlorapnpmunyeckune ypaBHeHu4,
HepaBeHCTBa C NapamMeTpamu

113

Jlorapndpmunyeckue cuctemsol ¢
napamMmeTpamu

114

TpuroHoMeTpuyeckmne ypaBHeHUs
C NapameTpamu

115

TpuroHomeTpuyeckue
HepaBeHCTBa C NapameTpamm

116

TpuroHomeTpryeckne CUCTeMbI C
napameTpamu

117

MocTpoeHne n nccnegoBaHue
MaTemaTU4Yeckux moaenemn
peanbHbIX CUTyauun C MOMOLLbIO
ypaBHEHUI C NapameTpamm

118

MocTpoeHne n nccnegoBaHue




MaTemMaTu4eckmx mogenen
pearibHbIX CUTyaUuin C NOMOLLbIO
CUCTEM ypaBHEHUWN C
napameTpamu

119

MocTpoeHne n nuccnegoBaHue
MaTeMaTUYECKUX Moaernen
pearibHbIX CUTyaLUuin C NOMOLLIbIO
CUCTEM YpPaBHEHUWN C
napameTpamu

120

KoHTponbHas paboTa: "3agaun c
napametpamu"”

121

MoBTOpeHne, ob6obLLeHne,
cuctemaTusaumns 3HaHUN:
"YpaBHeHns"

122

MoBTOpeHne, ob6obLLeHne,
cuctemaTusaumns 3HaHUN:
"YpaBHeHns"

123

MoBTOpEHNE, 0606LLEHNE,
cucTemMaTmsauusa 3HaHun:
"YpaBHeHusi. Cuctemsl
ypaBHeHun"

124

MoBTOpEHNe, 0606LLEHNE,
cuctemaTnsaumsa 3HaHUn:
"HepaBeHcTBa"

125

MNoBTOpEHNe, 06obLLieHNE,
cuctemaTnsaumsa 3HaHUn:
"HepaBeHcTBa"

126

MoBTOpeHme, o6o0bLLEeHNE,
cucTemMaTusauus 3HaHWNI:
"HepaBeHcTBa"

127

MoBTOpeHme, o600LLEeHNE,
cucTtemMaTmsauuns 3HaHun:
"lMpounssogHas u eé npumeHeHue"




MoBTOpeHne, ob6obLLeHne,
128 cuctemaTmnlaumsa 3HaHUN: 1
"lNponsBogHas n e€ npumeHeHue"

MoBTOpeHne, ob6obLeHne,
129 cuctemaTmnlaumsa 3HaHUN: 1
"lNponsBogHas n eé€ npumeHeHue"

MoBTOpeHne, o6o0LLeHNE,
130 cuctemaTmnlaumsa 3HaHUN: 1
"UHTerpan u ero npymeHeHme"

MoBTOpeHne, ob6obLLeHne,

131 cucTtemaTmnsauus 3HaHUN: 1
"®yHKuMn"
MoBTOpeHne, ob6obLLeHne,

132 cuctemaTmnsauus 3HaHUN: 1
"@yHKUMN"
MoBTOpEHNE, 0606LLEHNE,

133 cuctemaTmnlaumsa 3HaHUN: 1
"®yHKuMN"

134 MToroBas koHTporbHas paboTta 1

135 MToroBas koHTpornbHasa paboTta 1

136 MoBTOpEHNE, 0606LLEHNE,
cucTemMaTmsauusa 3HaHum

OBLUEE KONMYECTBO YACOB MO

NMPOrPAMME 136







NMPOBEPSAEMbIE TPEBOBAHUA K PE3YIIbTATAM OCBOEHMUA OCHOBHOM
OBPA3OBATEJIbHOU NMPOIrPAMMbI

10 KIACC

Kon

npoBepsieMoro
pe3ynbTaTa

1

MpoBepsieMble NpegMeTHbIe pe3yNbTaTbl OCBOEHUA
OCHOBHOM ob6pa3oBaTesibHOU NporpamMmmbl cpegHero oowero
obpa3oBaHunA

Ymcna v BbluMcNeHuns

1.1

OnepupoBaTb MOHATUAMMU: pauMoHanbHoe W [OencTBUTeNbHOe
4yncno, obblkHOBEHHAs U AecATUYHast 4poOb, NPOLIEHTHI

1.2

BbinonHaTe apudmeTuyeckne onepaummM C pauMoHanbHbIMU U
AeNCTBUTENBHBbIMM YMCamMm

1.3

BbinonHATE NpUONMXKEHHbIE BbIMUCIIEHMS, WCMONb3ys npaBwnia
OKpYrneHus, Aenatb NPUKNAKY M OLEHKY pe3ynbTaTa BblYUCIEHUN

1.4

OnepupoBaTb MOHATMSIMU: CTENeHb C LUEeNbiM MokasaTenem,
cTaHgapTHas dopmMa 3anucuM AeUCTBUTENbHOrO 4Yucna, KOpeHb
HaTypanbHOW CTEMeHW; WCMoNb30BaTb NOAXOAsLIY0  opMy
3anMcu  OEelcTBUTENbHbIX YMCENn AN pelleHnss MnpakTUYecKux
3ajay v npeacTaBneHnst AaHHbIX

1.5

OnepupoBaTb  MOHATUSIMU:  CUHYC, KOCMHYC W  TaHreHc
NMPOU3BONBLHOrO Yrna; UCMnofb3oBaTh 3anncb MPOU3BONBLHOMO yrna
Yyepes obpaTHble TPUroHOMETPUYECKME PYHKLIMM

ypaBHeHI/IFI N HepaBEHCTBA

2.1

OnepvpoBaTb MOHATUSIMU: TOXOECTBO, YpaBHEHWE, HEPaBEHCTBO,
Lernoe, paunoHarnbHoe, MppaumoHarnsHoe ypaBHeHue,
HepaBEHCTBO, TPUTOHOMETPUYECKOE YpaBHEHWNE

2.2

BbinonHATe npeobpa3oBaHUs TPUrOHOMETPUYECKUX BbIPAXKEHUI U
pelaTtb TPUrOHOMETPUYECKNE YPaBHEHMS

2.3

BbinonHaTe  npeobpasoBaHMs  UenblX,  pauMoHanbHbIX U
MppauUMoHanbHbIX BbIPaXXeHUA U pellaTb OCHOBHbIE TUMbI LENbIX,
paLMOHanbHbIX 1 MpPaLMOHanbHbIX YpaBHEHMI N HEPABEHCTB

2.4

MpyMeHATb  ypaBHEHUA U HepaBeHCTBA ANA  pelleHus
MaTemaTU4eckux 3agad 1 3agad M3 pasnuyHbix obrnacten Hayku u
peanbHON XXN3HU

2.5

MogenupoBaTb peanbHble CuUTyauMm Ha a3blke anrebpsbl,
COCTaBNATb BbIPAXEHWs, YPaBHEHUS, HEPABEHCTBA MO YCIOBUIO
3agayv, mccrnegoBatb NMOCTPOEHHblIE MOAENU C MUCMOSib30BaHWEM
annapara anrebpbl

OYHKUMN 1 rpadOnKm

3.1

OnepupoBaTb NOHATUAMM: (PYHKUMS, CNnOCOObl 3agaHna dyHKUUN,
obnactb onpefeneHna nu MHOXECTBO 3HAYEeHUN PYHKLMU, rpadounk
dyHKUMKN, B3aMMHO obpaTHble dOyHKLUK

3.2

OnepupoBaTb NOHATUAMM: YETHOCTb N HEYETHOCTb PYHKLNN, HYNN
YHKLUMN, NPOMEXKYTKN 3HAKONOCTOSIHCTBA

3.3

Mcnonb3oBaTb rpaukm oyHKUUIW ONA peLleHns ypaBHeEHU

3.4

Ctpontb 1 4ntatb rpadvkn NMHENHON YHKLUUW, KBagpaTUYHOM




dYHKUNN, CTENEHHOWN PYHKLUMM C LernbiM nokasaTtenem

Ncnonb3oBaTb rpadukn oyHKUMA AN nccnegoBaHns npoueccos U
3aBUCMMOCTEN NpW  pelleHun 3agad K3 gpyrux  yy4ebHbIX

3.5 npegMeToB UM pearibHOM  >XU3HW, BblpaxaTb opmynamu
3aBUCUMMOCTUN MeXAy BennymHamu
4 Hayana matemaTndeckoro aHanmsa
4.1 OnepupoBaTtb MNOHATUAMM: nocrefoBaTeNibHOCTb,
' apumMmeTnyeckas U reomeTpuyeckas nporpeccun
OnepupoBaTtb NOHATUAMMN: GeckoHe4vHOo ybbiBatoLLas
4.2 reomeTpuyeckasa nporpeccusi, cymma 6OeckOHe4YyHO YyObiBaloLen
reoMeTpu4ecKon nporpeccun
4.3 3agaBaTb NocnegoBaTesibHOCTM pasnnyHbIMKM cnocobamu
4.4 Wcnonb3oBaTb CBOMCTBA nocnefoBaTenlbHOCTEN UM NPOrpeccun
ANA peLleHns peanbHblX 3a4ay NPUKNagHoro xapakrepa
5 MHoxecTBa 1 foruka
5 1 OnepupoBaTb  MOHATUAMW:  MHOXeCTBO,  onepauuuM  Hag
MHOXeCTBaMu
Wcnonb3oBatb  TEOPETUKO-MHOXECTBEHHbIN annapat  gns
5.2 onucaHusa peanbHbIX MPOLLECCOB U ABMNEHUN, NpU pelleHun 3agad
n3 gpyrnx y4ebHbIX NnpeameToB
53 OnepupoBaTb MNOHATUSIMWU: oOrnpegerieHve, Teopema, creacteue,
A0OKa3aTernbCTBO
11 KNACC
Kop MpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl OCBOEHUS
npoBepsieMOro  OCHOBHOMW ObOpa3oBaTesibHOW NporpaMmmMmbl cpeaHero obuiero
pe3ynbTaTa obpasoBaHus
1 Yncna u BbluMCeHNA
OnepupoBaTb  MOHATUAMW:  HaTypanbHOe, Uenoe  YWUCho;
1.1 MCNOMb30BaTb MPU3HaKM OENUMOCTU LenbIX Yucen, pasfoXeHune
yucna Ha NPOCTble MHOXUTENWN ANA pelleHnsa 3agad
1.2 OnepupoBaTb NOHATUEM: CTEMNEHDb C paLMOHarbHbIM NoKasaTenem
13 OnepupoBaTb MNOHATMAMMU: forapudPM uYucna, AeCATUYHbIE U
) HaTypanbHble norapudmol
2 YpaBHEHNS N HepaBEeHCTBA
MpyMeHaTbL cBOMCTBA CTeneHu Ans npeobpasoBaHnsa BblpaXKeHWUH,
5 1 OnepupoBaTb  MOHATMAMW:  rOKasaTenbHoe — ypaBHeHue U
HepaBEeHCTBO; peLlaTb OCHOBHbIE TUMbI NOKa3aTeSlbHbIX YpaBHEHUN
N HepaBEeHCTB
BbinonHaTb npeobpasoBaHus BblpaXXeHUN, cogepkawmx
50 norapudmbl;  onepupoBaTtb  MOHATUAMU:  florapudmMmuyeckoe
ypaBHEHWe U1 HEepaBEHCTBO; pelwaTtb  OCHOBHble  TUMbI
norapuMmn4ecKknx ypaBHEHNN N HEPABEHCTB
53 Haxogoutb peLleHus NPOCTEeNLLNX TPUTOHOMETPUYECKUNX
HepaBeHCTB
2.4 OnepupoBaTb MOHATUSIMU: CUCTEMA JIMHEWMHbBIX YPaBHEHUA N eé




peweHune; uncnosib3oBaTtb CUCTEMY NNHENHbIX ypaBHeHl/IVI and
peweHna npakTn4eckmnx 3agad

HaxoauTb pelueHns npocTenMmx CUCTEM U COBOKYMHOCTEWN

2.5 pauMoHanbHbIX ypaBHEHU N HEPABEHCTB
MogenupoBaTb pearnbHble CUTyauMm Ha 43blke anredpebl,
56 COCTaBSIATb BbIPaXXeHUs!, ypaBHEHUS, HEpaBEeHCTBa U CUCTEMbI MO
YyCNOBMIO  3ajayn, uccnefoBaTb MOCTPOEHHbIE  Mogenn C
Ncnonb3oBaHMEM annapaTa anrebpsol
3 DyHKUMN N rpadonKu
OnepupoBaTb NOHATUAMUM: Nepuogmyeckasl PyHKUUS, MPOMEXYTKN
MOHOTOHHOCTM  (PYHKUMM,  TOYKM  SKCTpeMymMa  (PyHKUMMU,
3.1 Hanbornbllee N HauMeHbLLee 3HAYEHUS PYHKLMM Ha NPOMEXYTKE;
nucrnonb3oBaTtb UX AN uUccrnegoBaHus  OYHKUMKW,  3afaHHOM
rpadoMkom
OnepupoBaTtb NOHATUAMM: rpadomkm nokasaTenbHon,
39 norapngmmnyeckom M TPUFOHOMETPUHECKNX dYHKUMIA; n3obpaxaTtb
MX Ha KOOPAWHATHOW MNSIOCKOCTU U MUCMNOMb30BaTb ANS1 PeELUeHUs
ypaBHEHNN U HEPABEHCTB
N3obpaxaTb Ha KOOPAMHATHOW MMOCKOCTU Trpadmkm NMHENHbIX
3.3 YpaBHEHUA N UCMONb30BaTh UX ANS PeLUeHUss CUCTEMbI JIMHENHbIX
ypaBHEeHUN
3.4 Ncnonb3oBaTb rpadmkmn oyHKLMIA ONst UccnegoBaHns NpoueccoB U
) 3aBMCUMOCTEN U3 APYrnX y4EOHbIX ANCLMMINH
4 Havana maremaTtnyeckoro aHanunaa
OnepupoBaTb MNOHATUSMWU: HeMNpepbiBHAss (PyHKUUS, NpoM3BOAHas
41 dYHKUMN; NCNONb30BaTb rEOMETPUYECKUA N (PUNYECKUIA CMbICH
NpoOn3BO4HOM AN peLleHns 3agav
49 HaxoauTb npousBogHble 3neMeHTapHbIX YHKUUWA, BbIYUCIATb
’ Npon3BoAHblIE CyMMbI, NPOU3BEeAEHNSA, YACTHOIO PYHKLMI
Mcnonb3oBaTb NpoOU3BOOHYHD ANA UCCneaoBaHus YHKUMW Ha
4.3 MOHOTOHHOCTb W 3KCTPEMYMbI, MNPUMEHSATb  pe3ynbTaTbl
nccnegoBaHns K NOCTPOEHUIO rpadhmkoB
Mcnonb3oBaTb MNPOM3BOAHYH AONA  HaXOXAEHUs Haunyywero
4.4 pelweHnsa B NpUKNagHbiX, B TOM YnCne coumarbHO-9KOHOMUYECKNX,
3apgavax
45 OnepupoBaTb NOHATMSMU: NepBooOpa3Has U UHTerparsn; NnoHMMaTb
' reoMeTpuYecKum 1 Pn3nYecKnin CMbICIT MHTerpana
46 HaxoouTe nepBoobpasHble aneMeHTapHbIX (PYHKUMIA, BbIYUCASATb
' nHTerpan no cdopmyne HetoToHa — JlenbHnua
PewaTe npuknagHble 3agays, B TOM 4ucre coumanbHO-
4.7 9KOHOMUYECKOro M (OU3MYECKOro  Xapaktepa, cpeacrBamu

MaTeMaTn4eCcKoro aHasinmsa




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXAHUA

10 KINACC

MpoBepsieMbi aneMeHT coaepXaHusA

Kon
1 Yncna v BblMMCIEHNSA
PaumoHanbHble udncna. OO6GbIKHOBEHHbIE U AECATUYHble APOoOW, MPOLEHTHI,
OeckoHeuHble nepuogudeckme apobu. ApudmeTtmyeckme onepaumm  C
1.1 pauMoHanbHbIMKU  Yucnamu, npeobpasoBaHNA  YUCMOBLIX  BblPaXXEHWN.
MpumeHeHne ppoben U MPOLEHTOB ONsl peLIeHns NpuknagHbiX 3agady us
pPasfnn4YHbIX OTPacrien 3HaHUN U peanbHON XNU3HU
[enctButenbHble 4ucna. PauuoHanbHble W UppauMoHarnbHble  4ucna.
12 ApudmeTnyeckne onepaumm ¢ AencTBUTENbHbIMU Yncnamu. MpnbnmxeHHble
BblYMCINEHUS, TpaBuna OKPYrfeHus, TMpuKMaKka W oueHka pesynbraTa
BbIYNCIEHUN
CteneHb c uenbiM nokasatenem. CraHgapTHas dopma  3anucu
13 ,u,elleTBMTeanoro yucna. MWcnonb3oBaHne noaxogsdwen opMbl  3anucu
AENCTBUTENDbHbIX YMCEN AN peLleHnsa NpakTUYecknx 3agad u npeacraBneHus
AaHHbIX
14 ApudmeTtnyeckni KopeHb HaTypaﬂPHOIﬁ CTeneHu. Hencteus C
apMdMeTUYECKMMN KOPHSAMWN HATypanbHOW CTENEHU
15 CWHYC, KOCMHYC M TaHreHC 4MCroBOro apryMeHta. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YMCrioBoro aprymeHTa
2 YpaBHEHUsS N HepaBeHCTBa
2.1 ToxaecTBa 1 TOXXAECTBEHHbIE Npeobpa3oBaHus
50 lMpeobpasoBaHue TPUTOHOMETPUYECKUX BblpaXXeHUMN. OcHoBHbIE
TpUroHomeTpuyeckme hbopmynbl
53 YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTtoa
WHTEepBanoB
2.4 PeweHune uenbix 1 ApobHO-paumoHanbHbIX ypaBHEHUA N HEPABEHCTB
2.5 PeweHne nppaumoHasnbHbIX YpaBHEHUA N HEPABEHCTB
2.6 PeweHne TpuroHoMeTpu4eCckux ypaBHEHUN
57 MpumeHeHne ypaBHEHUN U HEPaBEHCTB K PeLIeHNI0 MaTeMaTN4eck1x 3anaq u
3agay 13 pasnu4yHbIX obnacTen Haykn n peanbHOM XU3HK
3 DYHKLMN N rpadnku
3.1 ®dyHKUMA, cnocobbl 3agaHnsa oyHKuuKU. Mpaduk dyHKumMnM. BaaMmHo obpaTtHble
dOYHKUMM
3. ObnacTtb onpefgeneHusa u MHOXeCTBO 3Hal-|eH_|_/||7| dyHKUMN. Hynu yHKumn.
[MpoMeXyTKM 3HAKONOCTOSHCTBA. YETHbIE U HEYETHBIE PYHKLMMU
33 CteneHHas Ct)yHKLI,VIFI C HaTyparbHbIM 1 LeNbiM nokasaTenem. Eé cBouncTBa 1
rpacpmk. CBoMCTBa M rpadduK KOPHSA N-OM CTENEHU
3.4 TperqueTpmquKaﬂ OKPY)XHOCTb,  onpefeneHne  TPUroOHOMETPUYECKNX
dYHKLUMA YNCITOBOrO aprymeHTa
4 Havana matematndeckoro aHanunsa
4.1 lMocnegoBaTenbHOCTH, crnocoo6bl 3ajaHuns nocnegoBaTenbHOCTEN.




MOHOTOHHbIE NOCnefoBaTENbHOCTH
ApucmeTnyeckana n reometpuyeckaa nporpeccun. beckoHedHo yb6biBatowias
4p  reomeTpudeckas nporpeccusi. Cymma 6eCKOHEeYHO ybbiBatoLLen
reomeTpudeckon nporpeccun. Popmyna crnoxHblx npoueHToB. Vcnonb3oBaHue
nporpeccun Ans peleHnsa pearnbHbIX 3a4a4 NpUKNagHoro xapakrepa
5 MHoXecTBa 1 noruka
MHoOXxecCTBO, onepaumm Hag MHoxecTBamu. [Ouarpammbl Ounepa — BeHHa.
5.1 MpuMeHeHne TeoPETMKO-MHOXECTBEHHOIO annapara Ang onncaHnsa peanbHbIX
NPOLECCOB 1 SABMIEHWIA, MPU PELLEHNN 3a4auy U3 ApYrnX y4ebHbIX NpeamMeToB
5.2 OnpepgeneHne, Teopema, crneactene, 4oKasaTenbCTBO
11 KITACC
Kon NMpoBepsieMbIN 3N1eMEHT coaepKaHUA
1 Yncna u BbluMCIEHNS
1.1 HaTtypanbHble u uensle yncna. MNpusHakm geniMMocTy LesbiX YMces
1.2 CTteneHb C paumoHanbHbIM nokasatenem. CBoncTBa CTENEHN
1.3 Jlorapudm ymcna. lecaTuyHble 1 HaTyparnbHble norapugmsl
2 YpaBHEHNS N HepaBeHCTBA
2.1 lMpeobpasoBaHMe BblpaXXeHU, CoOAepKaLMX norapmgmeol
50 MpeobpasoBaHne BblpaXXeHUN, COAEPXKALLMX CTENEHM C paLMOHaNbHbIM
nokasartenem
2.3 [Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 [MokasaTenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuyeckme ypaBHeHUS 1 HEpaBEeHCTBA
56 Cuctembl J'II/IHeVI7IHbIX ypaBHeHICIVI. PelwweHne npuknagHbix 3agay ¢ NOMOLLbLIO
CUCTEMBI JIMHENHbIX YPaBHEHUN
2.7 Cuctembl 1 COBOKYMHOCTU pauMoOHarbHbIX YPaBHEHNA U HEPABEHCTB
MNpumeHeHne  ypaBHEHWA, CUCTEM U  HEpPaBeHCTB K  peLleHuto
2.8 MaTemMaTUyeckux 3agay 1 3agad M3 pasnmyHbiX obrnacTen Hayku u peanbHON
XN3HN
3 PyHKUMN 1 rpadomKkm
OyHKums. lNMepuognyeckne yHKUNKU. [1IPOMEXYTKM MOHOTOHHOCTU (PYHKLINW.
3.1 MakcumyMbl 1 MUHUMYMBbI (PYHKUUK. Hanbonbllee n HanMeHbLlee 3Ha4YeHne
PYHKUNN HA NPOMEXYTKE
3.2 TpuroHomeTpudeckne PyHKLMU, NX CBOUCTBA U rpadouKku
3.3 lMokasaTenbHasa n norapummuyeckas dyHKLMN, MX CBOUCTBA U rpadonku
3.4 Mcnonb3oBaHne rpadnkoB (PYHKUMN ONA PELUEeHUs YpaBHEHUN U JIMHENHbIX
cuctem
Mcnonb3oBaHue rpadukoB QYHKUMA ONA  UCCeaoBaHUSA NpPOLEecCcoB W
3.5 3aBMCUMOCTEN, KOTOPbIE BO3HMKAKOT NPU PELLeHnn 3a4auy M3 gpyrnx y4ebHbix
npeamMeToB 1 peanbHOW XN3HU
4 Havyana matemaTuyeckoro aHanmsa
4.1 HenpepbiBHblE yHKUMN. MeToa NHTepBanoB A5 PeLIEHNS HEPABEHCTB
4.2 lMpousBogHas  pyHKuMKW. [eomeTpudeckun U1 PUSNYECKUA  CMbICH




NPOU3BOAHOM

MpounsBogHble  aneMeHTapHbIX  PYHKUUA. dopmynbl HaXoXXaeHus

4.3 NPOM3BOAHON CYMMbI, NPOU3BELEHNSA U YACTHOIO (PyHKLMN
MprMeHeHne NPOu3BOAHOM K UCCNeaoBaHMo PYHKUUMN HA MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. HaxoxgeHne Hambonbwero W HaMMEHbLIEro 3Ha4yeHust
dYHKUUKN Ha OTpe3Ke
lMpyMeHeHWe npou3BOAHOW ANA HaXOXOAEHUS HaWNydllero pelleHus B
4.5 npuKNagHbiX 3agadax, Ans onpedeneHus CKOpoCTUM npouecca, 3adaHHOoro
dopmysion unm rpadoMKom
4.6 [MepBoobpasHas. Tabnvua nepBoobpasHbIX
4.7 WHTerpan, ero reomeTpudeckum wn uandeckum cmbicrn. BblumcneHve

NHTerpana no popmyne HotoToHa — JlenbHuua




NMPOBEPAEMbIE HA EI3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA3OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLLEIr0 ObPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsieMble TpeboOBaHUA K NpeAMEeTHbIM pe3ynbTatam
OCBOEHUS OCHOBHOMW OOpa3oBaTesibHOW NporpaMmmMmbl cpeaHero
obuero o6pasoBaHus

BrnageHne wmeTogamu [okasaTenbCTB, anroputMamu pelleHus
3afjay; ymeHue dopmynupoBaTb W OnepupoBaTb MNOHATUSMU:
onpenereHve, akcmMoma, Teopema, CrieficTBme, CBOMCTBO, MPU3HaK,
[0OKa3aTernbCTBO, paBHOCUSbHbIE (DOPMYIMPOBKU; NPUMEHATL UX;
ymMeHne opmynmpoBaTb obpaTHoe ¥ MPOTMBOMOSIOXHOE
yTBEpXOAeHue,  MpuMBOOUTL  MpPUMEPbl U KOHTPNpUMeEpsI,
ncrnonb3oBaTtb MeTo4 MaTemMaTUdeckon WHAOYKUMU; NpOoBOAMTb
[oKasaTerlbHble pacCyXOeHus npu pelleHun 3agad, OueHMBaTb
NOrMYecKkyto MpPaBUMbHOCTb PacCyXOeHun; yMeHue onepupoBaTb
MOHATMAMMU:  MHOXECTBO, MOAMHOXECTBO, onepauuMuM  Hag
MHOXeCTBaMu; YMEHUe UCMNosib3oBaTb TEOPETUKO-MHOXECTBEHHbIN
annapart ansa onucaHusa pearnbHbIX MPOLECCOB U ABMEHUA U Npu
peweHnun 3agay, B TOM 4ucne u3 apyrmx y4yebHblX npeameTos;
yMeHune onepupoBaTb MOHATUAMW: rpady, CBA3HbLIA rpad, AepeBso,
UMKI, rpad Ha NMOCKOCTU; YMEHWe 3afaBaTb M ONUCbIBaTb rpadobl
pasnuyHbiMM cnocobamu; ucnonb3oBaTb rpadbl MNPy peLLeHum
3agad

YMeHue onepupoBaTtb MNOHATUAMMW: HaTypanbHOE 4YUCNOo, Leroe
4YMCno, CcTeneHb C LenbiM Mnoka3aTenem, KOpeHb HaTypasnbHOM
CTENEHN, CTEMEHb C pauMOHanbHbIM MOKa3aTenem, CTeneHb C
AENCTBUTENbHbLIM NoKasaTenem, norapum ymcna, CUHYC, KOCUHYC
M TaHreHc npoM3BONIBHOIO 4ucrna, OCTaToK no  Moayrnto,
paumMoHanbHOe 4uUCMo, WppaunoHanbHOe 4MUCHOo, MHOXecCTBa
HaTypanbHbIX, LENbIX, paunoHanbHbIX, OEUCTBUTENbHbLIX YUCES;
YMEHMe UCNosib3oBaThb NPU3HaKM AENMMOCTM, HAUMEHbLUMIA OBLLMIA
AenuTenb N HanMeHbLLee obuee kpaTHoe, anroputm EBknunga npum
peleHnn 3agay; 3HAKOMCTBO C PasfnU4YHbIMU  MO3ULMOHHBLIMN
CACTEMAMM  CYUCIIEHUS; YMEHME  BbLINOSHATb  BblYMCNEHME
3Ha4YeHUrn U1 npeobpasoBaHUS BbIPAXEHUA CO CTeneHsaMn u
norapugmMamu, npeobpasoBaHus ApPOOBHO-paLMOHanbHbIX
BbIpaXXeHWUI; yMeHune onepupoBaTtb NOHATUAMMU:
nocrnegoBaTenbHOCTb, apudpmeTndeckas nporpeccus,
reomeTpuyeckas nporpeccus, OeckoHeYHo ybbiBatoLLas
reomeTpuyeckas nporpeccus; yMeHune 3agaBaTb
nocrnegoBaTenbHOCTU, B TOM YMCe C NMOMOLLbIO PEKYPPEHTHBIX
dopMyr; yMeHME onepupoBaTb MOHATUSIMU: KOMIMIIEKCHOE YMCHO,
COMPSHKEHHbIE  KOMMMEKCHble 4Yucna, Moaynb W apryMeHT
KOMMMEKCHOro 4ucna, d¢opma 3anMcu  KOMMSIEKCHbIX 4Yucen
(reomeTpuyeckas, TpUroHomeTpuyeckaa U anrebpaudeckas);
yMETb NPOn3BOAUTb apudmMeTUdeckme eNCTBUSA C KOMMIEKCHBIMMU
yncnamu; NPUBOAUTbL NPUMEPbLI WUCMOMb30BaHUS KOMMMEKCHbIX
yucen; onepupoBaTtb MNOHATUMAMM: MaTpuua 2%2 n  3x3,
onpeaenuTenb MaTpuLbl, reOMeTPUYECKUIA CMbICI onpeaennTens




YMeHve ornepupoBaTtb NOHATUAMM: pauuoHanbHble,
nppaumnoHarnbHble, nokasaTesibHble, CTeneHHble,
norapugpmMmmnyeckme, TPUroHOMeTpUYyeckme ypaBHEHUS n
HepaBeHCTBa, WX CUCTEMbl; YMEHWe OonepupoBaTb MOHATUAMMU:
TOXOECTBO, TOXAECTBEHHoe npeobpasoBaHue, YypaBHeHMe,
HepaBEeHCTBO, cucrtema ypaBHEHUN n HepaBeHCTB,
PaBHOCUMNBHOCTb YpPaBHEHUW, HEPaBEHCTB W CUCTEM; YMeHue
pewaTtb YypaBHEHWHA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasfiMyHbIX MNPUEMOB; pelwaTb YpaBHEHUs, HepaBeHCTBa W
CUCTEMbI C NapaMeTpoM; NPUMEHATb YPaBHEHUS, HEPaBEHCTBA, UX
CUCTEMbl ONS peleHus MaTeMaTuyeckmx 3agad u 3ajad u3
pasnnyHbIX 06n1acTen Hayku U peanbHON XNU3HU

YMeHne onepupoBaTb NOHATUAMMU: (PYHKUNSA, YETHOCTb (DYHKLUMU,
nepunoanyHoOCTb PYHKLMM, OrpaHUYeHHOCTb PYyHKUMN,
MOHOTOHHOCTb (PYHKUMW, IKCTpEMyM YHKUMU, Hambornbluee U
HauMeHbLlee 3HayeHus OYHKUMW Ha MPOMEXYTKe, HenpepbiBHas
QYHKUMS, acuMmnToTbl rpaduka yHKUMW, nepBas W BTOpas
nponssogHasi (PyHKUUK, reoMeTpuyecknn n U3NYECKMn CMbICH
npoun3BogHOM, NepBoobpasHas, onpeaenéHHbln HTErparn; yMeHune
HaxoAUTb aCUMNTOTbl rpaduka YHKUUN;, YMEHUE BbIYUCASATb
NPOu3BOAHbIE CYMMbl, MPOU3BEAEHUS, YAaCTHOIO M KOMMO3UL MK
YHKUMIA, HAXOOUTb YpaBHEHUE KacaTeslbHOW K rpadounky yHKUuu;
YMEHWE HaxoauTb MNPOU3BOAHbIE  3NEeMEHTapHbIX  (PYHKUMWIA;
yMEHME  UCNOMb30BaTb MNPOU3BOAHYHO ONS  UCCnedoBaHUs
dyHKUMA, HaxoauTb HaubonblMe W HauMMeHbluMe 3HayYeHus
YHKUMA; CTPOUTb pacPvkMm MHOrOYSIEHOB C UCMNONb30BaHUEM
annapata MaTtemMaTUyeckoro aHanusa; NpUMEHSTb MPOU3BOOHYHO
ANS HAaXOXAEHUA Haumnydlwero peweHus B MNpuknagHbliX, B TOM
ynucrne  couMarnbHO-IKOHOMMYECKMX W (DM3MYECKMX  3ajadvax;
HaxoauTb nrowaanm N obbEMbI uUryp C MOMOLLBID MHTerpana;
NpuBOANTbL  MPUMEPbI  MaTemMaTU4eCcKoro MOAEeNUPOBaHUS C
noMoLLb AnddepeHynanbHbIX ypaBHEHUI

YMeHue onepupoBaTb MOHATUAMU: rpadumk yHKUuuKM, obpaTtHas
dyHKUMS, KomMnosmymsa dyHKUMNA, nuHenHas dyHKLMS,
KBagpaTuUdHaa QyHKUMS, paumoHanbHas QyHKUMS, CTeneHHas
dyHKUMS, TPUroHOMEeTpUYeckme dyHKUMN, obpaTtHble
TpUroHOMeTpuyeckue dyHKUMN, nokasartesibHas n
norapugmMmmyeckaa  (OyHKUUKW;,  YMEeHue  CTpouTb  rpadumkm
N3YYEHHbIX YHKLUMIA, BbINONHATL nNpeobpasoBaHnsa rpadumkos
YHKUMIA, UCMONb30BaTb rpadoukn And WM3ydeHus npoLeccoB U
3aBMCUMOCTEN, NPU peLleHnn 3agad M3  Apyrux  yy4ebHbIX
npegMeToB M 3a4ad M3 pearibHOW XXWU3HW; BblpaxaTb hopmMynamm
3aBMCUMOCTU MeXAy BeSfiMdMHaMu; UCnonb3oBaTb CBOWCTBA U
rpadoukn YHKUMIN ONA peLlleHns ypaBHEHUN, HEpPaBEHCTB U 3aau
C napameTpamu; wusobpaxaTb Ha KOOPOWUHATHOW MIOCKOCTU
MHOXECTBa peLleHnn YypaBHEHNN, HEPABEHCTB U UX CUCTEM

YMeHue peluaTb TEKCTOBble 3a4ayu pasHbIX TUMOB (B TOM 4uUcne
Ha NPOLEHTbl, JONM M YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb
TOBApOB M YCNyr, Hanoru, 3agayn u3 obnactu ynpasBreHus
NMYHLIMW N CEMENHbIMM (DMHAHCAMW); COCTaBNSATb BbIPaXEHWS,




YpaBHEHMS, HEPABEHCTBA M WX CUCTEMblI MO YCNOBUIO 3adayu,
nccrnegosaTtb nony4YeHHoe pelleHne n oLeHnBaTb
npaBaonodobHOCTb  pes3ynbTaToB;,  YMeHWe  MoAenupoBaTb
pearnbHble CUTyauun Ha £A3blke MaTemMaTWKu, COCTaBNSATb
BbIpaXX€HWs!, YpaBHEHUsI, HepaBEeHCTBa M X CUCTEMbI MO YCMNOBUIO
3agayun, MccnenoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapata anrebpbl, UHTEPNPETMPOBATL NOMYYEHHbIN pe3ynbTaT

YMeHne onepupoBaTb MOHATUAMWU: cpedHee apudmeTndeckoe,
MeanaHa, Haubonbllee W HauMeHbllee 3HadeHus, pasmax,
auncnepcusi, ctTaHaAapTHOE OTKITOHEHUE YNCOBOro Habopa; ymeHune
n3BnekaTb, UHTEPNPETUPOBATbL UHAOPMALNIO, NPEACTABIIEHHYIO B
Tabnuuax, Ha guarpammax, rpadukax, oTpakalollylo CBOWCTBA
pearnbHbIX NPOLECCOB U SBMEHWUN; NPEeACcTaBnAaTb MH(opMaumio ¢
nomowbio Tabnuy M amarpamm; uUccnegoBaTb CTaTUCTUYECKME
AaHHble, B TOM 4YuCne C NpMMEHEeHMeM rpadnyeckux MeToaoB U
3MIEKTPOHHLIX CPeAcTB; rpaduyeckn wmccregoBaTb COBMECTHbIE
HabnageHns C NOMOLLbI AnarpaMm paccemBaHUs N JIMHEWHOWN
perpeccuu

YMeHne onepunpoBaTb NOHATUAMM: CryYauHbIA ONbIT U CrydanHoe
cobbITne, BEPOATHOCTb CIly4alHOro cobbITUS; YMEHNE BbIYUCAATb
BEPOATHOCTb C  UCMOMb30BaHWEM  rpadpuyecknx MeTOAOB;
NPUMEHSATb (POPMYNbl CIOXEHUA U YMHOXEHUS BEPOSITHOCTEWN,
dopmyny  nosnHoun BEPOSATHOCTMH, dopmyny BepHynnu,
KOMOMHaTOpHble akTbl U POPMYIibl; OUEHMBaTb BEPOSITHOCTU
peanbHbIX COBbLITUI; YMEHME onepupoBaTh MNOHATUAMM: ClyYanHas
BeNUYMHa, pacnpegernieHe BeposiTHOCTEW, MaTemaTudeckoe
oXugaHve, Aucnepcus M CTaHgapTHOE OTKMOHEHME CryYanHOW
BENUYUHBI, PYHKUMN pacnpegeneHnsa n niioTHOCTU paBHOMEPHOTO,
NMoKasaTenbHOr0O W HOPManbHOro0  pacnpefeneHvii; ymeHue
MCrnonb3oBaTb CBOWCTBA UM3YYEeHHbIX pacnpefeneHnn  ans
pelweHna 3ajay; 3HAKOMCTBO C MOHATMAMM: 3aKOH OOonbLIMX
yucen, MeToabl BbIDOPOYHbLIX MCCNegoBaHUIA; YMEHUe MPUBOAUTL
npuMepbl NPOSBNEHNA 3aKkoHa OOonblUMX YMucen B MPUPOLHbLIX U
OOLLECTBEHHbIX SABMNEHUSAX; YMeHuUe onepupoBaTb MNOHATUAMM:
coyeTaHue, nepecTaHoBkKa, 4yncro coyeTaHun, 4ncrno
nepecTaHoBOK; OvHOM HbloToHa; ymeHue NPUMEHSATb
KOMBUHATOpHbIEe PaKkTbl U pacCyXaeHua Ons peleHus 3agav;
oueHMBaTb BEPOSATHOCTU peasribHbIX COObITUIA;  COCTaBNATb
BEPOSATHOCTHYIO MOAefNb W  MHTEpPNpeTupoBaTb MNOMyYEeHHbIN
pesynbTaTt

YMeHue onepupoBaTh MOHATUSMU: TOYKa, MpsMasl, MIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Iy4, BENWYMHA Yyrna, MrOCKMIA yron,
[IBYrpaHHbIN Yron, TPEéxXrpaHHbIi Yron, cKpelimBaLwmecs npamble,
napannenbHOCTb U NepneHauKynspHOCTb MPSMbIX U MITOCKOCTEMN,
Yyron Mexay npsiMbiMu, Yron mexay NpsiMOi U MIOCKOCTbH, Yron
MeXady NIOCKOCTAMW, paccTosiHMe OT TOYKM [0 MAOCKOCTH,
paccTosiHe MexXay NPSIMbIMKU, PacCTOSIHUE MeXOy MIOCKOCTSMM;
YMEHWe UCMOoMb30BaTb MpU pelleHnn 3agay U3ydeHHble gakTbl U
TeopeMbl MNaHUMETPUN; YMEHME OLIEHMBaTL pPa3Mepbl 0ObLEKTOB
OKpY)XalLLlero Mupa; CTpouTb MaTemaTuyeckme modenu ¢




NOMOLLBbID reoMeTpU4eCKnx NMOHATUA U BENUYUH, pewaTtb
CBA3aHHbIE C HUMMU MNMPaKTN4ECKNE 3aJa4n
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YMeHue onepupoBaTb MOHATUMSAMWU: nnowanb urypbl, 06HLEM
durypbl, MHOrorpaHHuUK, MNPaBUIIbHLIN MHOFOrPAHHUK, CeYeHue
MHOrorpaHHvka, Kkyb, napannenenunes, npusama, nupamuaa,
durypa n noBepxHOCTb BpalLeHUs, UuMnnHap, KOHyc, wap, cdepa,
nnowaab cdepbl, nnowans MOBEPXHOCTU NUpamMuabl, NPU3MbI,
KOHyCa, unnuHapa, 06BbEM Kyba, NPAMOYroSIbHOro
napannenenunena, nuMpamuapl, MpuU3Mbl, UUMHAPA, KOHyCa,
lWapa, pasBépTka MNOBEPXHOCTU, CEYEeHUs KOHyca W uunuvHapa,
napannesibHble OCY UM OCHOBaHWUIO, ceveHue Lapa, NIT0CKOCTb,
Kacawowasca cdgepbl, UWNUMHAOPA, KOHYCa; YMEHWe CTpOuUTb
ceyeHne MHOrorpaHHuka, nsobpaxaTb MHOrorpaHHUKW, Urypbl
NOBEPXHOCTU BpaLLeHUs, UX CeYeHUs, B TOM 4ucCrie C MOMOLLbIO
9NEKTPOHHbIX  CPeacTs; yMEHNEe  NpUMEHATb  CBOWCTBA
reomMeTpuyecknx  uryp, camocTosTenbHO  (popMynMpoBaThb
onpefeneHvs wnsyvyaemblx duryp, BblABUMraTb runotesbl O
CBOMCTBaAX W MNpu3Hakax reomeTpuyeckux curyp, oboCHOBbIBaTb
WU onposepratb UX; YMeHWe NpoBOAUTb Kraccudukauuo guryp
No  pasnUYHbIM  MpuU3HaKaMm,  BbINOMHATL  HeobxoguMmble
AONONHUTENbHbIE NOCTPOEHNS

11

YMeHne onepupoBatb MNOHATUSMU: OBWMXXEHWE B MNPOCTPaHCTBE,
napannenbHbli  MEpPeHoc, CUMMETPUSs Ha MNIOCKOCTM U B
NpoCTpaHCTBE, MOBOPOT, npeobpasoBaHve nogobusi, NogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W MNOAOOHbIE Urypbl, B
TOM 4ucne B nNpupode, UCKYCCTBE, apXUTEKTYpe; MCNOSb30BaTb
reomeTpuyeckMe OTHOLIEHUS MNPW peLleHun 3adadvy; HaxoauTb
reomMeTpuyeckne BenuyuHbl (OsMHa, yron, nnowanb, 06bLEM) npu
pelweHnn 3agay 13 Apyrnx y4ebHbIX NpeaMeToB U U3 peanbHOWn
XWU3HW; YMEHMEe BbIYMCNATb FeOMETpPUYECKMEe BENUYMHbI (OMHa,
yron, nnowagp, O06bEM, nnowanb MNOBEPXHOCTU), WUCMONb3Yys
n3yyeHHole ¢GoOpMynbl M MeTOoAbl, B TOM uucrie: nnowagb
NMOBEPXHOCTU NUpamMuapl, NpuU3Mbl, KOHyca, UMNUHAPA, nnowiagb
coepbl; 00BbLEM Kyba, MPsSIMOYrofibHOrO  MNapannenenuneaa,
nMpamuabl, NpU3Mbl, LMNMHAPA, KOHYCa, Lwapa; YMeHue HaxoauTb
OTHoLeHNe 06bEMOB NOAOGHBIX huryp
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YMeHue onepupoBatb MNOHATUAMU: MNPAMOYrofibHag cuctema
KoopauHaT, BEKTOp, KOOPAMHATbl TOYKW, KOOpPAMHATbl BEKTOpPa,
CyMMa BEKTOpPOB, NMPOM3BEAEHNE BEKTOpPA Ha YUCO, pasroxeHue
BekTopa no 6asucy, cKansipHoe MpoM3BEeAEHNE, BEKTOPHOE
npoussefeHve, yron Mexay BeKTopamun; yMeHue WUCnonb30BaTb
BEKTOPHbIN " KOOpANHATHbIN meToq ansa peLieHns
reoMeTpu4ecKknx 3agad v 3agad gpyrmx y4ebHolx npegmeTos
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YMeHve BblbMpate NOAXOOAWMA MeToAd ANA peleHus 3afaudu;
NOHUMaHNE 3HAYMMOCTU MaTeEMaTUKM B U3YYEHUU MNPUPOAHBLIX U
0OLEeCTBEHHbIX MPOLECCOB W SIBMIEHUW, yMEHMe pacrno3HaBaTb
NposiBNEHME 3aKOHOB MaTeMaTMKM B  WUCKYCCTBE, YMEHWe
NPUBOOUTL MPUMEPbI MaTeMaTUYECKUX OTKPbITUMA POCCUNCKON U
MWPOBOW MaTeMaTU4ECKON HaYyKu




NEPEYEHDb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA El3 NO
MATEMATUKE

Kon

npOBepﬂeMbIVI ANIeMeHT coaepxXaHus

1

Yncna u BbluMCEHNS

1.1

HaTypaanble M Lenble Yncna. |_|pVI3HaKI/I OenMMOCTU LienblX YNCET

PaumoHanbHble yncna. OObIKHOBEHHbIE U AECATUYHbIE ,El,p06l/l, NMPOLEHTHI,

1.2 GecKoHeYHble nepuoanveckne gpobm

13 ApudmeTnyeckum  KOpeHb HaTypanvaoﬁ cteneHn. [HenctBna cC
apuMeTUYeCKMMN KOPHAMUM HaTypasibHON CTeneHn

14 CTeljeHb C uenbiM nokasatenem. CTeneHb C paunoHarbHbIM NokasaTenem.
CBowncTBa cTenexHun

15 CWHyC, KOCMHYC U TaHreHC YMCOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YMCrioBoro apryMmeHTa

1.6 Jlorapudm ymcna. [lecatTudHble n HaTyparnbHble norapudmel
HencTtButenbHble Yncna. ApudmMmeTnyeckme onepauumn ¢ 4ENCTBUTENbHBIMU

1.7 yucnamu. MNpUBAMXKEHHbIE BbIYUCIEHUSA, NPaBuia OKPYrneHnda, npukuaka mn
oLeHKa pe3yrnbTaTa BblYUCNEHUN

1.8 MpeobpasoBaHme BblpaXXeHUm

1.9 KomnnekcHble Yynucna

2 YpaBHEHUS N HepaBeHCTBa

2.1 Llenble n apobHO-paumoHanbHble ypaBHEHUS

2.2 MppaumnoHanbHble ypaBHEHUSA

2.3 TpuroHomeTpu4eckue ypaBHeHUs

2.4 lMokasaTenbHble N norapumMuyeckne ypaBHeHUs

2.5 Llenble n apobHo-paLmoHanbHble HepaBeHCTBa

2.6 MppauunoHanbHble HepaBeHCTBa

2.7 lNokasaTenbHble 1 norapudmMmnyecke HepaBeHCTBa

2.8 TpuroHoMeTpu4eckne HepaBeHCTBa

2.9 CunctemMbl U COBOKYNHOCTU YPaBHEHUA N HEPABEHCTB

2.10 YpaBHeHVs, HepaBeHCTBA U CUCTEMbI C NapamMeTpamu

2.11 MaTpuua cuctemsl NiMHeEHbIX ypaBHeHn. OnpegenuTens MaTpuubl

3 PyHKUNN 1 rpadomKm

®dyHkuma, cnocobbl 3agaHma  dyHkumn. [padumk  dyHkumn. B3aumHo

3.1 obpaTHble yHKUMKU. YETHbIE M HeYy€THble dyHKUuMKN. [lepuognyeckue
dOYHKUMM
O6nacTb onpegeneHna U MHOXECTBO 3HayYeHUn yHKuun. Hynn dyHKuuu.

39 [MpomexyTkn 3HakonocToAHCcTBa. [1pOMEXYTKM MOHOTOHHOCTU  (PYHKLMMK.
Makcumymbl “ MUHUMYMbl  OYHKUMK. Haunbonbliee ©n HauMMeHbluee
3HayYeHue PYHKLUN Ha NPOMEXYTKE

33 CteneHHas (byl-lKLl,I/IFI C HaTyparbHbIM 1 LeMbiM nokasaTenem. Eé ceonctBa
n rpacdouk. CBoncTBa 1 rpadomk KOPHS N-ON CTENEHN

3.4 TpuroHomeTpudeckne yHKLMU, NX CBOUCTBA U rpadouKku

3.5 lNokasaTenbHas u norapyudmMmmnyeckas PyHKLUN, UX CBONCTBA U rpadouKkn




Toukn paspbiBa. AcMMNTOTblI rpadoukoB yHKUMKA. CBOMCTBA YHKLUMH,

3.6 HenpepbIBHbLIX HA OTpe3ke
3.7 NocnegoBaTenbHOCTM, cNOCOObLI 3a4aHNsA NocneaoBaTeNIbHOCTEN
38 ApudmeTnyeckaa n reometpuyeckass nporpeccun. dopmyra  CrioXKHbIX
NPOLIEHTOB
4 Hayana matemaTu4eckoro aHanmsa
4.1 MponssogHas dyHKUMW. [Mpon3BoaHbIE SNeMeHTapHbIX YHKLUI
[NpumeHeHne Npon3BOOHOM K UCCNeSOBaHUIO (PYHKLUMA HA MOHOTOHHOCTbL U
4.2 9KCTpemMyMbl. HaxoxgeHne Hambonbllero M HaMMEeHbLUero 3HadYeHus
JYHKUNN Ha OTpe3ke
4.3 lMepBoobpasHas. NHTerpan
5 MHoecTBa 1 noruka
5.1 MHoXecCTBO, onepauuu Hag MHoXecTBamu. [Jnarpammbl Sunepa — BeHHa
5.2 Jlornka
6 BeposTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHasa cTaTUCTUKa
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 ®Purypbl Ha NNOCKOCTU
7.2 [MpsiMble M NAIOCKOCTM B NPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEpPXHOCTU BpaLLeHNs
7.5 KoopanHaTbl U BEKTOpPbI










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 206207823956372999289752484386853790447614924911
Bnageney Hyrmaros PuHat PuAToBKY

OeicTevTened C 23.04.2025 no 23.04.2026



http://www.tcpdf.org

		2025-09-21T18:19:26+0500




