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NMOACHUTEJNIbHAA 3ATMMUCKA

Y4yebHbI Kypc «Anrebpa n Hayana matemaTU4eCKOro aHanmsa» ABnsieTcs OQHUM
n3 Hanboree 3Ha4YMMbIX B Nporpamme cpegHero obuiero obpasoBaHUs, NOCKOSbKY, C
O[HON CTOPOHbI, OH obecnevMBaeT MHCTPYMEHTanbHyto 0asy Ons u3yvyeHus Bcex
€CTeCTBEHHO-Hay4HbIX KYypCcOB, a C [pYyron CTOPOHbl, POPMUPYET Norn4eckoe u
abcTpakTHoe MbiwsieHne o0y4yalWmnxca Ha YpOBHe, HeobGXoaAMMOM ANs OCBOEHUSA
NHpopmaTnKM, OBLLECTBO3HAHUS, WUCTOPWUW, COBECHOCTU W OpYrux AUMCUMNANH. B
pamkax gaHHOro yyebHoro Kypca oby4arouimecs oBnagesarT YHUBEpCarbHbIM A3bIKOM
COBPEMEHHOM HayKu, KOTopasi (popMynupyeT CBOM OOCTUMXEHUS B MaTeMaTUyeCKOW
dopme.

Y4yebHbI Kypc anrebpbl U Hadan MaTeMaTM4yecKoro aHanusa 3aknagbiBaeT
OCHOBY 1151 YCNELWHOro oBnageHns 3akoHamu pusmkn, xmmum, 6nonornm, NOHMMaHuA
OCHOBHbIX TEHOEHUMN pPa3BUTUA IKOHOMUKM W OBLLECTBEHHOW XXW3HW, MNO3BONSEeT
OPVEHTUPOBATLCA B COBPEMEHHbIX LUUPPOBLIX U KOMMBIOTEPHBIX TEXHOMNOrMSX,
yBEPEHHO UCMOSb30BaTb UX ANdA AarnbHenwero oopasoBaHns U B NOBCEOHEBHOW XU3HW.
B 1O Xe Bpemsi oBnageHve abCTpaKTHbIMM U NOMMYECKM CTPOrMMWU KOHCTPYKLMUSIMM
anrebpbl 1 MaTemMaTU4ECKOro aHanu3a passmBaeT YyMeHUe HaxoauTb 3aKOHOMEPHOCTH,
000CHOBbLIBaTb WCTUHHOCTb, [OKa3blBaTb YTBEPXKAEHWUS C MOMOLLBI WMHAYKUMK W
paccyxgaTb  OeOYKTMBHO,  UCMonb3oBatb  000OWEeHMe 1M KOHKpeTu3auuio,
abcTparmpoBaHue 1 aHanoruno, popmmpyeT KpeaTUBHOE N KPUTUYECKOE MbILLSIEHNE.

B xome usyyeHuss y4yeGHoro Kkypca «Anrebpa M Hayana MaTemaTU4eckoro
aHanusa» obyvallmecs nonyyatT HOBbLIM OMNbIT pelleHnss NPUKNagHbiX 3agad,
CaMOCTOATENBbHOMO MOCTPOEHUS MaTeMaTUYeckux MoAenen peanbHbIX CUTyauun,
NHTEpNpeTaLMmM MNOSTYYEHHbIX PELLUEHMI, 3HAKOMATCA C nNpumepamMym MaTtemMaTU4ecKmx
3aKOHOMEPHOCTEN B NPUpOoAe, HayKe U UCKYCCTBE, C BblAAOLWMMUCA MaTeEMaTUYECKUMN
OTKPbITUSIMU U UX aBTOPaMM.

Y4yebHbIn KypCc o0bnagaetr 3HauuTenbHbIM BOCNUTATESNbHLIM  MOTEHLMANOM,
KOTOpbIN  peanuadyeTcd Kak 4epe3 y4yebHbIM  MaTepuan, CnocobCTByOLLNIA
OPMUPOBAHUID HAy4YHOTO MWUPOBO33PEHUS, TakKk W 4Yepe3d crneunduky ydyebHon
AesATEeNnbHOCTH, TpebytoLuen NPOAOIKUTENbHOWN KOHLIEHTpaLmm BHMMaHWS,
CaMOCTOATENbHOCTU, aKKypaTHOCTU U OTBETCTBEHHOCTM 3a NOJSTYYEHHbIN pe3ynbTar.

B ocHoBe meToaukm oby4veHust anrebpe M Hadanam MaTtemaTuyeckoro aHanusa
NEeXUT AeATeNbHOCTHLIN NPUHLUMA 0ByYeHus.

B cTpykType yyebHoro kypca «Anrebpa v Hadyana mateMaTMyecKoro aHanusa»
BblAeneHbl  criegylolime  cogepXaTtenbHo-meToguyeckne  nuHuM:  «Yucna wm
BblMCNEHUsA», «DyHKUMM W Trpadukny, «YpaBHEHUS W HepaseHcTBay», «Havana
MaTeMaTnyeckoro aHanu3ar», «MHoxecTBa u norvka». Bce oCHOBHblE coaep)KaTeribHO-
MEeTOAMYECKME NNHUN M3Y4alTCs Ha MNPOTSHKEHMM OBYX neT oby4vyeHus Ha ypoBHE
cpegHero obuero obpasoBaHUA, €CTECTBEHHO OOMNOSHAA Apyr Apyra U NOCTENeHHO
HacbIlWassiCb HOBbIMM TeMamn W pasgenamn. [aHHbii y4ebHbIi Kypc sBNAeTca
WHTErpaTMBHbIM, MOCKONbKY obbeaMHseT B cebe coaepXaHue  HeCKOMbKUX
MaTeMaTMYECKMX OUCUUNIANH, Takux Kak anrebpa, TPUroHomeTpusl, maTemaTUdecKkui
aHanus, Teopusi MHOXEeCTB, MaTemaTudeckas norvka u gpyrue. o mepe Toro kak
oby4atownecs osnageBaloT BCE Oonee LUMPOKUM MatemaTUyYeckuMm annapaToMm, Yy HUX
nocnegoBaTesibHO  QOPMUMPYETCA M COBEPLUEHCTBYETCA  YMEHue  CTpOuUTb
MaTeMaTMYeCKyr0 Modenb pearlbHOM CuTyauuu, NPUMEHATb 3HaHMWS, MOMyYeHHbIe Mpu
n3ydeHmn y4ebHOro Kypca, Onsi pPeLeHUs CaMOCTOATENbHO COPMYNIMPOBAHHOM
MaTeMaTM4YecKon 3adayu, a 3aTeM MHTepnpeTUpoBaTb CBOM OTBET.

CogepxaTenbHo-mMeToagnyeckas nuMHuMa «4Yucna wm  BblMUCNEHMA»  3aBepLuaeT
opMMpPOBaHNE HaBbLIKOB WCMNOMb30BaHUSA AEUCTBUTENbHbLIX 4YUCeN, KoTopoe Obino



HayaTo Ha ypoBHE OCHOBHOro obuiero obpasoBaHus. Ha ypoBHe cpepHero obuiero
obpasoBaHnsa ocoboe BHUMaHWe yaenseTca (OpMUPOBAHUIO HABLIKOB paunoHanbHbIX
BbIYMCIIEHMI, BKMAOYAKOLWMNX B ce6A MCNOMNb30BaHWEe pasnmyHbIX hopm 3anmMcu 4Yucna,
yMeHne penatb MNPUKUAKY, BbINOSMHATE MPUONMXKEHHbIE BbIYUCIIEHNS, OLEHMBATb
YMCNOBbIE BbIpaXeHUs, paboTatb C MaTeEMaATUYECKMMM KOHCTaHTaMu. 3HaKoMble
obyyalLmnMca MHOXeCTBa HaTyparibHbIX, UenblX, paunMoHarbHbIX U OeNCTBUTENbHbIX
yucen OOMOMNHAKTCA MHOXECTBOM KOMMIIEKCHbIX Ynucen. B KaXaom M3 9TUX MHOXEeCTB
paccMaTpuBaloTCsl CBOMCTBEHHbIE eMy cneuuduyeckme 3agaym 1 onepauuun: geneHve
Haueno, onepuMpoBaHMe ocTaTkaMuM Ha MHOXeCTBE LenblX vucen, ocobble CBOMCTBaA
paunoHanbHbIX U MppauMoHanbHbIX 4ucen, apudmeTudeckne onepaumm, a Takke
N3BNEeYeHne KOPHS HaTyparibHOM CTeneHM Ha MHOXEeCTBE KOMMJIEKCHbIX 4Yucen.
Bnarogapa nocrnegoBaTenbHOMY pacLUMPEHU0  Kpyra UCMoSib3yeMblX 4Yucen u
3HAaKOMCTBY C BO3MOXHOCTSIMU WX MNPUMEHEHUS AONs pelleHus pasnvyHbiX 3agadv
dopmupyeTca npeactaBneHne o efuMHCTBE MaTeMaTWKM Kak Haykm U eé ponu B
NOCTPOEHUN MoOAENen peanbHOro Mupa, LIMPOKO WUCMONb3yrTcss 06006LeHne 1
KOHKpeTusauus.

JinHna «YpaBHEHUsT M HepaBeHCTBa» peanu3yeTcs Ha MpPOTSHKEHUMM BCEro
oby4yeHnsa Ha ypoBHe cpegHero obuiero obpasoBaHusi, NOCKOSbKY B KaQoM pasgene
[Mporpammbl NpegycMOTPEHO pelleHne COoOTBETCTBYKOWMX 3afad. B pesynbraTte
obyyalolmecs oOBnageBaldT pPasfMyYHbIMKM - MeTo4aMM  pPELUEeHUS  pauuoHasibHbIX,
nppaumoHanbHbIX, MNokasaTellbHbIX, forapudMmUYecKnX U  TPUTOHOMETPUYECKUX
YpaBHEHUN, HepaBeHCTB W CUCTEM, a TakKke 3ajay, coaepxawmx napameTpsbl.
[MonyyeHHble YMEHUS LUMPOKO UCMOMb3YIOTCH NpU nccnegoBaHnm YHKUMA C MOMOLLbIO
NPOV3BOLHOM, MPU peLLeHnn NPUKNaaHbIX 3aad U 3a4ay Ha HaxoxaeHue HanbonbLUMX
N HaUMEHbLUNX 3Ha4YeHnn PyHKUMK. [laHHaa cogepkaTesibHasa NMHUA BKIToYaeT B cebs
Takke (OpMUPOBaHME YMEHUIN BbIMOMHATL pacy€Thl No dopmynam, npeobpaszoBaHus
pauMoHanbHbIX, MppauUMOHanbHbIX W  TPUFOHOMETPUYECKUX BbIPaXEHUW, a TakKke
BblpaXeHun, coaepxawmux cTteneHn wn  norapudmbl. bnarogapss  mM3yyeHuto
anrebpaunyeckoro maTepuana NpouUcxXoauT garnbHenwee passuTMe anropuTMUYECKoro u
abCTpakTHOro  MbllwneHns  obydarowmxcsa, OPMUPYIOTCA  HaBblkM  AeOYKTUBHbIX
paccyxgeHun, paboTbl C CUMBOSIbHBIMU (hopMamMu, NpeacTaBfieHUs 3aKOHOMEPHOCTEN
N 3aBNCUMOCTEN B BMAE PaBEHCTB M HepaBeHCTB. Anrebpa npegnaraet addekTUBHbIE
WHCTPYMEHTbI AN peLUeHUsl NPaKkTUYeCKUX U eCTeCTBEHHO-Hay4YHbIX 3a4ad, HarnsagHo
AEMOHCTPUPYET CBOM BO3MOXHOCTM KaK si3blka HayKMW.

CogepxaTenbHo-meTogmnyeckas  NUHUA  «DPyHKUMM 1 rpadouknu»  TECHO
nepennetaeTcsa C APYrMMU NMHUAMW y4eBHOro Kypca, NoCKOSfbKY B KakOM-TO CMbICe
3agaéT  nocnefoBaTtenibHOCTb  U3yveHUst  MaTepuana. WMayydyeHue  CTeneHHoW,
nokasartesnibHoOu, NnorapnPmMmn4eckon n TPUFOHOMETPUYECKNX (PYHKLMW, UX CBOWCTB W
rpadukoB, WUCMNONb30BaHWE YHKUMIA ONs peleHna 3agad u3 gpyrmx  y4yebHbix
npeamMeToB U pearibHOM XNU3HU TECHO CBS3aHO Kak C MaTeMaTU4eCKMM aHanu3oMm, Tak 1
C pelleHMeM YypaBHEHUA N HepaBeHCTB. [lpu aToM 60MblOe BHMMaHWE yaendeTtcs
POPMUPOBAHUID YMEHUA BblpaxaTb (OopMynamu 3aBUCUMOCTU MexXAy pasfnyHbIMU
BENUYMHaAMKN, UCCnenoBaTb MOMyYeHHble YHKUMK, CTPOUTb UX rpadukn. MaTtepuan
9TON cogepxaTenbHOM NUHUM HauereH Ha pasBUTUE YMEHUN U HABLIKOB, MO3BONAOLLNX
BblpaXkaTb 3aBMCUMOCTU MeEXOy BenvyMHamMn B pasfnnyHon bopme: aHanmMTU4eCKomn,
rpadonyeckon n cnoBecHon. Ero nsyyeHme cnocobCTBYET pasBUTUIO anropUTMUYECKOTO
MbILLSIEHMS, CNOCOBHOCTU K 0B06LLIEHNIO U KOHKPETU3aLmMn, NCMOMb30BaHUIO aHaNornm.

CopepxaTenbHas nuHuA «Havana wmaTemaTU4ecKoro aHanu3a» no3Bonser
CYLWECTBEHHO paclMpUTb KPYr Kak MaTtemaTuyeckux, Tak W NpuknagHbix 3agad,
AOCTYMNHbIX 00YYaLUMCS, TaK Kak y HUX NOSIBMSETCS BO3MOXHOCTb CTPOUTbL rpadomku
CNOXHbIX (PYHKUUI, onpeaensiTb MX HanbornbLlune U HaMMeHbLUNE 3HaYeHUs!, BbIYUCHATb



nnowaan uryp n o6bEMbI TeN, HaXoauTb CKOPOCTM U YCKOPEHUs npoLeccos. [aHHas
cogepxartenbHas NNHUS OTKpbIBaeT HOBblE BO3MOXHOCTH NOCTPOEHUS
MaTemaTUyeckux Moaenien peanbHbIX CUTyauuin, Mo3BOSISET HaxoOuTb Haunydllee
pelweHne B MNpPUKNagHbIX, B TOM 4uUCre CcouManbHO-3KOHOMUYECKUX, 3adadvax.
3HaKoMCTBO C OCHOBaMM MaTemMaTU4yecKoro aHanu3a CrnocobCTBYeT pasBUTUIO
abcTpakTHOro, oopMarnbHO-NIOMMYECKOro 1 KpeaTUBHOMO MbILWIIEHUS, (OPMUPOBAHNIO
YMEHUA pacno3HaBaTb MPOSABMEHUA 3aKOHOB MaTeMaTUKM B HayKe, TEeXHUKe u
nckyccree. Obyyatowmecs y3HaloT O BblJAKOLWNXCH pesyrbTaTax, MofyYeHHbIX B Xone
pasBMTMA MaTeMaTuKKN Kak Hayku, 1 06 nx aBTopax.

CopepxaTenbHo-meToandeckasa nuHua « MHoxecTBa M norvka» BKNoYaeT B cebs
3N1IEMEHTbI TEOPUM MHOXECTB U MaTemMaTU4YeCcKOn JTOrMku. TeopeTUKO-MHOXECTBEHHbIE
npeacTaBneHnsa MNpPOHM3bIBAOT BECb KypC LUKOMbHOWM MaTeMaTuku u npegnarartt
Hanbonee yHuMBepcarnbHbIN A3blK, 0ObEANHANOLWMIA BCE pas3fenbl MaTeMaTUKM n eé
NPUNOXEHNN, OHWN CBA3bIBAOT pasHble MaTeMaTnyeckme UCUUNANHBI U UX NPUNOXEHNS
B eauHoe uenoe. [MloaTomMy BaXHO AaTb BO3MOXHOCTb oOby4vatoliemycsi nmoHMMaTb
TEOPETUKO-MHOXECTBEHHbIN A3blK COBPEMEHHON MaTeMaTuUKU U UCNOSb30BaTb ero Anis
BblpaXXEHMA CBOUX MbICnen. [pyrum BaKHbIM MPU3HAKOM MaTeMaTMKM KaK HayKu
cnegyet npu3HaTb CBOWCTBEHHYHD €W CTPOrocTb OOGOCHOBaHMM W criegoBaHue
onpeaenéHHbIM npasunamM MOCTPOeHUs AoKasaTeNnbCTB. 3HAKOMCTBO C dfieMeHTamu
MaTeMaTM4YecKon  JIOTMKM  CNOCOOCTBYET  pPasBUTUIO  FIOTMYECKOTO  MbILISIEHNS
oby4yaromnxcsa, no3BondeT UM CTPOUTb CBOM PacCyXOEeHWUss Ha OCHOBE FOrm4yeckmx
npasun, opMUPYyeT HaBbIKN KPUTUYECKOTO MbILLIEHMS.

B yuyebHOM kypce «Anrebpa n Havyana mateMaTn4yecKoro aHanmsa» NpucyTCTBYIOT
OCHOBbl MaTeMaTM4yecKoro MOLENMPOBaHUSA, KOTopble MNpu3BaHbl CcnocobCcTBOBaTHL
OpMUPOBAHUIO HaBLIKOB MOCTPOEHUS Moenen pearibHbIX CUTyauun, UccnegoBaHus
9TUX MoJernenm C rMoMOLWbi annaparta anrebpbl M MaTemMaTU4ecKoro aHanuaa,
MHTepnpeTaumMn MonyyYeHHbIX pes3ynbTaToB. Takue 3afjaHus BnSieTeHbl B KaXObln U3
pasgenoB nporpaMmbl, MOCKOSIbKY Becb MaTepuan y4ebHOro Kkypca LUMPOKO
ncnonb3yeTcs AONs  pelleHuMss NpuKknagHblX  3agad. [lpu  peweHun peanbHbIX
npakTMyecknx 3agay obyvarouimecs passmBaloT HabnAaTeNnbHOCTb, YMEHNE HaxoanTb
3aKOHOMepHOCTW, abcTparmpoBaTbCs, WCMNOMb30BaTb aHanoruio, obobwaTtb u
KOHKpeTuanpoBaTtb npobrnemy. [JesTenbHOCTb N0 (hOPMUPOBAHUIO HABLIKOB pPeLUEHUS
nNpuKNagHblX 3agay opraHu3yeTcs B Mpouecce u3yyvyeHust Bcex TeM yvebHoro Kypca
«Anrebpa n Ha4ana maTeMaTU4eCKOro aHanmsan.

Ha nsydeHne yyebHoro kypca «Anrebpa n Hayana mateMaTU4ecKkoro aHanmsa»
oTBoauTca 272 4yaca: B 10 knacce — 136 yacoB (4 yaca B Hegent), B 11 knacce — 136
Yyacos (4 Yaca B Hefern).



COAOEPXAHUE OBYYEHUA
10 KINACC

Yucna v BbluMCneHus

PaunoHanbHble 4ucna. OB6bIKHOBEHHbIE W OeCATUYHble Apo0Ku, MNPOLEHTHI,
BGeckoHeuHble nepuoandeckue apobu. NpumeHerne gpoben n NPOLEHTOB ANS peLleHns
NpUKNagHbIX 3agad U3 pasnuyHbiX oTpacren 3HaHUn U peasibHOM XU3HW.

[enctButenbHble 4ucna. PauuoHanbHble W UppauuoHanbHble  Yucna.
ApudmeTnyeckue onepauumn ¢ 4eNCTBUTENbHbIMU Yiucnamn. Mogyrnb OeACTBUTENbHOIO
ymncna u ero cBoMCTBa. NpubnmkEHHbIE BbIYNCIIEHNS, NPpaBMa OKPYrNeHns, npukuaka un
OLeHKa pe3ynbTaTta BblYUCIIEHUN.

CteneHb ¢ uenbiM nokasatenemMm. buHom HetoToHa. Micnonb3oBaHue noaxoasaillemn
dopMbl  3anucn OEUCTBUTENbHbLIX YMCEN AONs pelleHnsd npakTU4Yeckux 3agad u
npeacTaBneHnst AaHHbIX.

ApudmMeTnYeCKn KOpeHb HaTyparbHOW CTEMNEHN U €r0 CBOUCTBA.

CteneHb C pauMoHarnbHbiM MoOKasaTenneM W €€ CBOWCTBA, CTENeHb C
OEeNCTBUTENBbHbLIM MOKa3aTenem.

Jlorapucdpm uymcna. CeouctBa norapudma. [ecsaTuyHble W HaTyparbHble
norapugmel.

CWHYC, KOCWHYC, TaHreHC, KOTaHreHC 4UCrOBOro aprymeHTa. ApKCUHYC,
APKKOCUMHYC M apKTaHreHC YNCOBOro apryMeHTa.

YpaBHeHUA n HepaBeHCTBa

ToxgecTBa n TOXAECTBEHHbIE Npeobpas3oBaHnd. YpaBHEHNE, KOPEHb YPABHEHUS.
PaBHOCUNbHbIE ypaBHEHUA W ypaBHEHUNA-creAcTBus. HepaBeHCTBO, pelleHue
HepaBeHCTBa.

OcHOBHble MeTOAbl pelleHnsa uenbiX M ApOoBHO-pauMOHanbHbIX YPaBHEHUA W
HepaBeHCTB. MHoroyneHbl OT OAHOW nepeMeHHon. [leneHne MHoroyneHa Ha
MHOroyneH ¢ ocrtaTtkoMm. Teopema besdy. MHorouneHbl ¢ uenbiMn KoapuuneHTamu.
Teopema Buera.

MpeobpasoBaHs YNCMNOBbLIX BbIPAXXEHUN, COAEPXKALLUNX CTEMEHN U KOPHW.

WppaumnoHanbHble ypaBHeHUs1. OCHOBHblE METOAbl PELleHUs MppaLNOHanbHbIX
ypaBHEHUN.

MokasatenbHble ypaBHeHMsi. OCHOBHblE METOAbl PEeLleHUst MoKa3aTernbHbIX
ypaBHEHUN.

MpeobpasoBaHue BblpaXXeHUN, COAEpKaLNX norapugmei.

Jlorapudmunyeckme ypaBHeHna. OCHOBHblE METOAbl pelleHus norapugmMmnyeckmnx
ypaBHEHWN.

OcHoBHbIE TPUrOHOMETPUYECKNE dopmyrbl. MpeobpasoBaHue
TPUTOHOMETPUYECKMX BbIpaXXeHUn. PelleHne TpUroHoMeTpuyecknx ypaBHEHNI.

PeweHne cucteM nuMHENHbIX YypaBHEeHUW. MaTpuua cuctembl JIUHEWHbIX
ypaBHeHun. Onpegenutens mMaTpuubl 2X2, ero reOMeTpuyeckun CMbICI U CBOWCTBA,
BblYMCIIEHME €ro 3Ha4yeHusi, NpPpUMEHEHue onpeaenuTens ANs pPelleHusi CUCTeMbI
NMUHENHbIX ypaBHEHUN. PelueHne npuknagHbiX 3agad ¢ NOMOLLbI CUCTEMbI NIMHENHbIX
ypaBHeHUn. lccnegoBaHnMe MNOCTPOEHHOW MOAEenM C  MNOMOLWbK  Matpuy, U
onpegenutenen.

lMocTpoeHne mMaTemaTU4eckux MoAenen peanbHOW CcuTyauum C  MOMOLLbHO
ypaBHEHUN W HepaBeHCTB. [lpyMeHeHuMe ypaBHEHWA W HEepPaBEeHCTB K peLUeHUto
MaTemMaTU4ecKux 3agad 1 3agad M3 pasnuyHblix obnacten Haykm n peanbHOW XXU3HN.

DPYHKUUM U rpachnkn



®dyHkuMA, cnocobbl  3agaHna  pyHKumn. B3aumHO obpaTtHble  yHKUMWN.
Komnosnumnsa dpyHkumi. 'padmk pyHKumn. dnemeHTapHble npeobpasoBaHnda rpadmkos
dYHKLMNA.

Ob6nactb onpegeneHns M MHOXECTBO 3HaYeHun yHKumMM. Hynn  dyHKumn.
MpomMeXxXyTKn 3HaKoMoCTOAHCTBA. YE€THble M He4véTHble dyHKUuMK. [lepuognyeckne
YyHKUMN. TTPOMEXYTKM MOHOTOHHOCTU (PYHKUMK. MakCuMyMbl 1 MUHUMYMbl OYHKLWW.
Haunbonbliee n HanmeHbLlee 3Ha4YeHNSA PYHKLMM Ha MPOMEXYTKE.

JInHenHasn, kBagpaTuyHas U OPOOGHO-NUHEnHass QYHKUMKU. OnemeHTapHoe
nccnegoBaHe 1 NOCTpoeHne Nx rpadouKos.

CTeneHHast pyHKUMS C HaTypanbHbIM M UenbiM nokasatenem. EE ceowcTtBa un
rpacpmk. CBonctea un rpadunk KOPHA N-OM CTEMEHM Kak PyHKUMM OBpaTHOM CTEeneHu C
HaTyparibHbIM NoKa3aTenem.

MokasaTtenbHaa wn norapudmunyeckas QYHKUMK, WX CBOWCTBA W rpaduku.
Mcnonb3oBaHue rpadomMkoB (PYHKUNIW ONS peLleHns ypaBHEHUN.

TpuroHoMmeTpudeckas OKpYXHOCTb, onpeaeneHne TPUroHOMETPUYECKUX GOYHKLNIA
4YMCIIOBOro aprymMeHTa.

®PyHKUMOHamNbHbIE 3aBMCUMMOCTU B pearbHbIX npoueccax n asneHusx. padukm
pearnbHbIX 3aBUCMMOCTEMN.

Havyana matemaTunyeckoro aHanusa

MNocnepoBaTenbHOCTN, cnocobObl 3agaHusa nocnegoBaTenbHocTen.  MeTon
MatemaTuyeckom uHAYKUMU. MOHOTOHHbIE W OrpaHUYEeHHble nocnefoBaTeNbHOCTH.
McTopmnsa BO3HMKHOBEHUSA MaTeEMaTMYEeCKOro aHanmsa kak aHannsa 6eckoHe4yHo MarbiXx.

ApudmeTnyeckasa u reometTpudeckaa nporpeccun. beckoHeyHo yObiBatoLlas
reomeTpuyeckaa nporpeccnd. Cymma 6GeckOoHeyHO Y6biBaloWen reoMeTpu4ecKomn
nporpeccun. JIMHENHbIN M 3KCMOHEeHUManbHbld pocT. Yucno e. dopmyna CrioXHbIX
npoueHToB. Micnonb3oBaHne nporpeccun Ans pelleHns peanbHbIX 3a4ad NpuKiagHoro
xapakTepa.

HenpepbiBHble OYHKLMN N NX CBOWCTBA. TOYKM paspbiBa. ACUMNTOTbI rpadmnkos
dyHkumn. CeorcTBa (OYHKUMM HenpepbiBHbIX Ha oTpe3ke. MeTon uHTepBanoB Ans
pelleHna HepaBeHCTB. [IpMeHeHne CBOWMCTB HEernpepbIBHbIX (DYHKUMA ONS pelleHus
3agav.

MepBas u BTOpasa npousdBogHble yHKuMKM. OnpegeneHve, reoMeTpu4eckum wm
doM3MYECKMI CMbICIT NPOM3BOAHON. YpaBHEHNE KacaTenbHOM K rpacomky pyHKLMK.

MpounsBoaHbIE 3neMeHTapHbIX (YHKUMK. [lpomnsBogHaa CyMMbl, NPOU3BELEHUS,
4YaCTHOrO N KOMMNO3ULMK (PYHKLNA.

MHoxecTBa 1 noruka

MHoOxecCTBO, onepauum Hag MHOXeCcTBaMn U UX CBONCTBA. [narpammbl dunepa—
BeHHa. lNMprMeHeHne TeopeTUKO-MHOXECTBEHHOrO annapaTta Ang onvcaHnsa pearnbHbIX
NpOLECCOB U SIBMIEHUI, NMPU peLLeHnn 3a8a4d u3 gpyrnx y4ebHbIX npeameTos.

OnpeneneHve, TeopemMa, CBOWCTBO MaTemMaTudeckoro obbekTa, cneacrsue,
AoKasaTenibCTBO, PaBHOCUSIbHbIE YPaBHEHMUS.

11 KINNACC

Ynucna v BbluMCneHus

HaTtypanbHble n uenble 4ducna. lNpuMeHeHWe npu3HakoB LEenMMOCTU LernbliX
yucen, Hanbonbwnn obwnn aenutens (ganee — HOM) n HanmeHblee obLiee kpaTHoE
(mnanee — HOK), octatkoB no moaynto, anroputma EBknuaa ons pelweHus 3agay B
LenbixX Yncnax.

KomnnekcHble yncna. Anrebpanyeckas M TpuroHoMeTpuyeckas opMbl 3anucu
KOMMMNEKCHOro u4ucna. ApudmeTndeckne onepaumm € KOMMMEKCHbIMW  YMcnamu.



N306paxkeHne KOMMMEKCHbIX Yncen Ha koopauHaTHowm nnockoctn. dopmyna Myaspa.
KopHu n-on cteneHn M3 KOMMmekcHoro yucna. lNpumeHeHne KOMMMeKCHbIX vncen ons
peLleHnsa Pu3ndecknx n reomeTpmyeckmx sagau.

YpaBHeHUA n HepaBeHCTBa

Cuctema 1 COBOKYMHOCTb ypaBHEHU U HepaBeHCTB. PaBHOCUIbHbIE CUCTEMBI U
cucTeMbl-cneacTeus. PaBHocunbHble HepaBeHCTBA.

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

OcCHOBHblEe METOAbI peLLeHNs NoKasaTernbHbIX U STorapnpmMmuyeckmx HepaBeHCTB.

OCHOBHble MeTOAbI peLLeHns nppaunoHanbHbIX HEPaBEHCTB.

OcHOBHble MeToAbl peLlleHnss CUCTEM WU COBOKYMHOCTENW paLMOHarnbHbIX,
nppaumnoHarnbHbIX, NokasaTesnbHbIX U norapuMmUyYecknx ypaBHEHUN.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C NapaMeTpamMm.

MpyMeHeHne ypaBHEHUW, CUCTEM W HEPABEHCTB K PELUEHUI0 MaTeMaTUyecKux
3afay M 3agady M3 pasnuyHbiXx obnacterm Haykm u pearnbHOW XMU3HW, MHTepnpeTauns
NOMNy4YeHHbIX pe3ynbTaTos.

PYHKLUMMU U rpachrkn

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

TpuroHoMeTpuyeckne yHKUUK, X CBOMUCTBA U rpadonku.

padmnyeckne wmeToabl pelleHust ypaBHEHUA W  HepaBeHCTB. [ paduyeckue
MeToAbl peLleHns 3agad c napameTpamu.

Mcnonb3oBaHne rpadukoB YHKUMA 009 UCCnefoBaHUs  MPOLEecCcoB W
3aBMCUMOCTEN, KOTOPbIE BO3HUKAKOT MNpPU peleHuM 3agady w3 apyrux  ydebHbix
npegMeToB N peasibHON XXU3HW.

Ha4yana maTtemaTtuyeckoro aHanusa

MpumeHeHne NpPoM3BOOHOM K MCCNefoBaHUIO (OYHKUMM Ha MOHOTOHHOCTb W
9KCTpeMyMbl. HaxoxageHne Hambornblero M HaMMEeHbLIEro 3HA4YeHUA HernpepbiBHOM
dYHKLNN Ha OTpe3kKe.

MpyMeHeHWe nNpou3BOAHOW [ONS  HaXOXAEHWUS  Haunyylwero pelleHuss B
npuKNagHblX 3agadax, ons onpegeneHns CKOpoCTU N YCKOPEHUs npoLlecca, 3agaHHoro
doopmyrion nnm rpadoMKom.

MepBoobpasHasi, OCHOBHOE CBOMCTBO MepBoobpasHbiX. [lepBoobpasHble
anemMeHTapHbIX OyHKUMA. [NpaBuna HaxoxaeHnsa NnepBoobpasHbIX.

WHTerpan. eomeTpuyeckuin CMbIC UHTerpana. BbluucneHue onpeaenéHHoro
nHTerpana no popmyne HetoToHa-J1lenbHmua.

MpumeHeHe nHTerpana ans HaxoXaeHus nrowagen Nnockmux ouryp n o6bemos
reomeTpu4eckmx Ten.

Mpumepbl  peweHun guddepeHumnanbHbiX  ypaBHeHUn. MatemaTtunyeckoe
MOOennpoBaHne pearnbHbIX MPOLECCOB C MOMOLLbI AnddepeHUnanbHbIX YpaBHEHNN.



MNAHVPYEMBIE PE3YJIbTATbI OCBOEHWA YHEBHOIO KYPCA «AJITEBPA U
HAYANNA MATEMATUYECKOIO AHAJIM3A» (YITTIYBNEHHBIN YPOBEHb) HA
YPOBHE CPEAHEIO OBLLIEMO OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxxgaHCKOro BOCNUTaHUA:

C(OOPMUPOBAHHOCTb TpaXk4aHCKOM Mo3nuum oby4varolerocsi Kak akTUMBHOMO W
OTBETCTBEHHOrO 4YfieHa pPOCCUMICKOro obuiecTBa, NpeAcTaBfieHne O MaTeMaTUYeCcKUx
OCHOBaX PYHKLMOHUPOBAHUA PasfiMyHbIX CTPYKTYP, ABMEHUIR, Npoueayp rpaxgaHCcKoro
obwecTtBa (BbIGOPbLI, ONPOCHI U APYroe), yMeHne B3anMogencTBoBaTb C CoumnanbHbIMU
WHCTUTYTaMn B COOTBETCTBUM C UX (PYHKUMAMU N HA3HAYEHNEM;

2) NnaTpUOTUYECKOro BOCNUTaAHUSA:

C(hOpPMUPOBAHHOCTL POCCUMACKON TpaxXgaHCKOW WOEHTUYHOCTU, YBaXKEeHUA K
NPOLWMOMY M HacCTOSALWEMY POCCUIUCKOM MaTeMaTUKW, LEHHOCTHOE OTHOLUEHWe K
AOCTUXKEHUAM POCCUNCKUX MaTeMaTUKOB WM POCCUNCKON MaTeMaTU4eCKOM LUKOSb,
NCMonb30BaHMe 3TUX JOCTMXKEHUN B APYrMX HayKaX, TEXHOMOMNAX, chepax 3KOHOMUKY;

3) AYXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHWe [OyXOBHbIX LEHHOCTEM POCCUMUCKOro Hapoda, CHOPMUMPOBAHHOCTb
HPaBCTBEHHOINO CO3HaHWsA, 3TUYECKOrO MOBEAEHUS, CBA3AHHOIO C MPaKTUYECKUM
NPUMEHEHNEM [LOCTWXKEHUA HaykKm N OeATENbHOCTbI YYEHOro, OCO3HAHWE JIMYHOro
BKMaga B NOCTPOEHNE YCTONYMBOro 6yayLiero;

4) 3cTEeTUYECKOro BOCNUTaHUSA:

9CTETMYECKOE OTHOLUEHME K MUPY, BKNOYasaA ICTETUKY MaTemMaTUyecKmUx
3aKOHOMepHOCTeN, OObEKTOB, 3aday, peLeHUn, paccyXOeHun, BOCMPUUMYMBOCTL K
MaTemMaTUYECKMM acnekTaM pasfiMyHbIX BUAOB UCKYCCTBa;

5) dmnanyeckoro BocnutaHus:

COOPMMPOBAHHOCTb YMEHUSA NPUMEHATH MaTeEMaTUYECKME 3HaHUS B UHTepecax
3400poBoro n 6HesonacHoro obpasa XM3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMY
300pOBbl (340POBOE NUTaHWE, cHanaHCUPOBAHHLIN PEXUM 3aHATUMA WU OTAbIXa,
peryndpHaa usnyeckas akTUBHOCTb), (PU3NYECKOEe COBEPLUEHCTBOBAHWE Mpwu
3aHATUSAX CNOPTMBHO-0300POBUTENBHOM AEATENBHOCTLIO;

6) TpyaoBOro BocnuTtaHus:

rOTOBHOCTb K TpyAy, OCO3HAHWE LEHHOCTW TPpyaontiodusi, MHTEpeC K pasnnyHbIM
cthepam npodeccnoHanbHONM OeATEeNbHOCTU, CBSA3aHHbIM C MaTemMaTMKOUn U eé
NPUNOXEHNAMM, YMEHME COBEpLUaTb OCO3HaHHbIA Bblibop Oyaywien npodeccun wn
peann3oBbiBaTb COOCTBEHHbIE >XM3HEHHbIE MfaHbl, FOTOBHOCTb W CMOCOOHOCTb K
MaTtemaTuyeckoMy obpasoBaHUIO M CaMOOOpa30BaAHUIO HA MPOTSPKEHUN BCEWN XU3HWU,
FOTOBHOCTb K aKTMBHOMY Y4acTUO B peLleHUn npakTUYecKux 3agad maTeMaTu4ecKom
HanpaBiEHHOCTY;

7) 3KONOrM4YecKoro BOCNUTaHus:

ChopMUPOBAHHOCTb 3KOSIOMMYECKOW KyNbTypbl, MOHUMaHWE BINAHUS COLManbHO-
9KOHOMMYECKMX MPOLECCOB Ha COCTOAHWE MPUPOLHOM WU coumanbHOM cpenpbl,
OoCO3HaHMe rnobanbHOro Xxapaktepa 9KOmormyeckux npobnem, opueHTauus Ha
NPUMEHEHNE MaTeEMaTUYECKUX 3HAHWW LN pelleHnsa 3agad B 06nacTn oKpyxaroLlen
cpelbl, NMaHUPOBaHME TMOCTYMKOB W OUEHKM WX BO3MOXHbIX MOCneacTBunM Ongd
OKpy>XatoLleun cpepl;

8) ueHHOCTK Hay4YHOro NO3HaHUA:

ChOPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHHO
pas3BUTUSA Haykn M OOLLLECTBEHHOW MPaKTUKW, MOHUMaHME MaTEMATUYECKOW HayKu Kak
chepbl 4enoBeveckon [OesATENbHOCTU, 3TanoB €€ pas3BUTUA W 3HAYMMOCTU Ans



pas3Butna umBunn3auun, oBnageHne HA3bIKkOM MaTeMaTukm u MaTeMaTU4eckom
Kyanyp017| KakK cpeacTtBOM MO3HaAHUA MUpa, TOTOBHOCTb OCYLUECTBIIATL MPOEKTHYHO U
ncenenoBaTesibCkyo 4eATelIbHOCTb MHOAMBUAYAlribHO U B rpynre.

METANPEAMETHbIE PE3YJIbTATbI

Mo3HaBaTenbHble YHUBepcarbHble y4ebHble AeNcTBUsA

Ba3oBble nornyeckue oencTBuUs:

BbIABNATE W XapakTepu3oBaTb CYLECTBEHHble MNPU3HaKM MaTemaTU4eCcKux
0ObEKTOB, MOHATUM, OTHOLLUEHUA MeXOy MOHATUSMKW, OpPMynMpoBaTh OnpeaeneHus
MOHATUIN, YCTaHaBNMBAaTb CYLIECTBEHHbIM MpU3HaK Knaccuduvkaumm, OCHOBaHMA ANS
0606LLEHNA N CpaBHEHWS, KPUTEPUN NPOBOLAMMOrO aHanmsa;

BOCMNPUHMMATb, dopmynmnpoBaTb n npeobpas3oBbIBaTh CYXXOEHUS:
yTBEpAUTENbHbIE U OTpUUATESbHbIE, €4MHUYHbIE, YacTHbIE U ObLLME, YCITOBHbIE;

BbISIBNSATb MaTeMaTU4YECKME 3aKOHOMEPHOCTWU, B3aMMOCBS3M U MPOTUBOPEYMS B
dakTax, AaHHbIX, HabnaeHnax W YTBEPXAEHWSX, npegnaraTb Kputepuum Ons
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

aenatb BblBOOAbl C  WUCMOMb30BaHMEM 3aKOHOB  JIOTWKW, OEAYKTUBHBIX U
NHOYKTUBHBIX YMO3aKITHYEHNA, YMO3aKIHYEHMI MO aHanoruu;

NpPOBOAUTbL CAMOCTOATENbHO AOKasaTenbCTBa MaTeMaTUYECKUX YTBEPXKOAEHUN
(NMpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTauuto, NpMBOAUTbL MNPUMEPbLI U
KOHTpnpumepbl, 060CHOBbLIBaTb COOCTBEHHbIE CYXXOEHUS U BbIBOAbI;

BblGupaTb cnocob pelleHnst y4ebHoOM 3aaa4un (CpaBHMBATbL HECKOSMBbKO BapuaHTOB
pelleHuns, BblbupaTb Hanbonee NOAXOOAWNN C YH4ETOM CaMOCTOATESNTbHO BblOENEHHbIX
Kputepues).

Ba3oBble nccnegoBaTenbckne 4eNCTBUSA:

MCrnonb3oBaTb BOMPOCHI  KakK UCCreaoBaTefNlbCKUM  MHCTPYMEHT  MO3HaHUS,
dopmynmnpoBaTb BOMNpPOChl, OMKCUpYOLLME NpOTMBOpeYMe, Npobnemy, yctaHaBnueaTb
UCKOMOe W [JaHHoe, dopMupoBaTb MMNOTE3Y, aprymMeHTMpoBaTb CBOK MO3WLNIO,
MHEHWeE;

NPOBOANTbL CAaMOCTOSTENbHO CMTaHUPOBAHHbLIA 3KCMNEPUMEHT, UCCnegoBaHue Mo
YCTAHOBMEHNIO OCOBEHHOCTEN MaTeMaTU4eckoro obObekTa, $SBMNEeHusi, npouecca,
BbISIBIIEHUIO 3aBUCMMOCTEN Mexay OO6bekTamu, ABNeHnsSIMn, npoueccamu;

CaMOCTOATENbHO opMynMpoBaTb 000OLLEHNA W BbIBOAbI MO pesynbTaram
npoBegéHHOro HabnwaeHns, nccnegoBaHus, oUeHNBaTb AOCTOBEPHOCTb MOMYYEHHbIX
pesynbTaToB, BbIBOAOB U 0606LLEeHNN;

NPOrHo3MpoBaTb BO3MOXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
npeanonoXeHns 0 ero pasBmMTM B HOBbIX YCINOBUSAX.

Pa6oTta ¢ nicpopmaumen:

BbISIBNATb Aeduumtbl MHGOpPMaLMK, AaHHbIX, HeobXxoauMblix Onsi oTBeTa Ha
BOMPOC U ANs peLLEeHns 3agayu;

BblbnpaTb WMHMOPMaUMIO N3 UCTOYHMKOB Pa3nMyHbIX TUMOB, aHanNM3MpoBaThb,
cucTeMaTnanpoBaTb M MHTEPNPETUPOBaTb MHAOPMaLUUIO pasnnyHbIX BMAOB U OpPM
npeacTaBneHuns;

CTPYKTYpMpOBaTb WHMOpMaunlo, MNpeactaBnatb €€ B pasnuyHbiXx opmax,
UNACTPMPOBATh rPaddUYECKH;

oueHnBaTb HaOEXHOCTb MHPOPMALUK MO CaMOCTOATENBHO CHOPMYIMPOBAHHBIM
KpUTEPUSAM.

KoMmMmyHMKaTUBHbIE YHUBepCalnbHble y4eOHble JeNcTBUs
Oo6LweHue:



BOCNpUHMMaTbL U POPMynnpoBaTb CYXOEHUS B COOTBETCTBMM C YCMOBUSMU U
uensamum obLieHus, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
NMMCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS NO XOA4Y pelleHust 3aavv, KOMMEHTUPOBATb
NonyYeHHbIN pesynbTarT;

B xode obcyxaeHus 3agaBaTb BOMNPOCHbI MO CywecTtBy obcyxgaemMon Tembl,
npobnemsbl, pellaemMon 3afayn, BbiCKasblBaTb MAEWN, HaLESEHHbIE Ha NMOWUCK peLUeHus,
COMOCTaBMIATb CBOW CYXOEHUS C CYXOEHUAMW JOpyrux y4acTHUKOB —Auanora,
obHapyxuBaTb pasnuMymMe U CXOACTBO MO3ULUIN, B KOPPEKTHOM hopme dhopMynmpoBaTth
pasHorracusi, CBoOu BO3paxeHus;

npeacTaBnATb pes3ynbTaTbl peLlleHus 3aayun, IKCNepuMmeHTa, uccrnefoBaHus,
NpoeKkTa, CamMOCTOATENbHO BbIOMpaTh opMaTt BbICTYNNEHNA C  Y4ETOM 3agad
npeseHTauMm n ocobeHHOCTeN ayanTopun.

PerynsaTtuBHble yHUBepcaribHble y4ebHble AencTBUA

CamoopraHusauus:

COCTaBnATb NfaH, anroputMm pelleHus 3agadn, BblbupaTb cnocob pelueHust ¢
YYETOM MMEIOLLNXCA PEeCypCoB M COOCTBEHHbIX BO3MOXHOCTEW, apryMeHTUpoBaTb U
KOppeKTUpoBaTb BapuaHTbl peLLUeHNn C Y4ETOM HOBOW MHGOOPMaLIUW.

CaMOKOHTpPOJIb, 3MOLIMOHANbHbLIN UHTENJEeKT:

BNageTb HaBblkaMu NO3HaBaTeNbHOW pedrekCun Kak OCO3HaHUS CoBepLUaeMbiX
AENCTBUA W  MbICIIUTENbHBIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMOnpOBEPKN, CaMOKOHTPOMS npouecca U pesynbTata pelleHus MaTemaTUdecKom
3agauu;

npeaBvaeTb TPYAHOCTWU, KOTOPble MOrYT BO3HUKHYTb MPU peLLUeHUun 3agayw,
BHOCUTb KOPPEKTUBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX,
HanOeHHbIX OWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pes3ynbTata LUenvM U ycrnoBusiM, OOBbACHATb NPUYMHbI
OOCTWXKEHUS WUNM HEeAOCTWXKEHUS pesynbTaToB OeATeNbHOCTU, HaxoauTb OLUMGKY,
AaBaTb OUEHKY NpuobpeTEHHOMY OMnbITY.

CoBMecTHas feATenbHOCTb:

NoOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMaHOHOW W  WMHAUBMAYaNbHOW
paboTbl Npu peleHnn y4ebHbix 3agdad, NpMHMMAaTh Ueflb COBMECTHOW AEATENbHOCTMH,
nNaHMpoBaTb OpraHU3auui CoBMEecCTHoM paboTbl, pacnpegenaTs Buabl pabor,
aoropapmBaTbcsi, obcyxgaTtb npouecc M pesynbtat paboTbl, 06006wWaTte MHEHus
HECKONbKMX Ntogen;

yyacTBoBaTb B rpynnoBbix dopmax paboTtbl (obcyxaeHns, OOMEH MHEHUHN,
«MO3roBbl€ LUTYPMbI» M WHbIE), BbINOMHATL CBOK 4YacTb paboTbl M KOOPAMHMPOBATb
CBOW OEWNCTBUS C APYTMMU YrieHaMu KOMaHAbl, OLEHMBaTb Ka4eCTBO CBOEro BKMaja B
o0 NPOAYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Yy4aCTHUKaMN B3aMMOOENCTBUS.

NMPEAMETHbIE PE3YJIbTATDI

K koHUy o0y4veHuns B 10 knacce obyyarommncsa nonyynT cnegyowme npeameTHble
pe3ynbTaTtbl N0 OTAENbHLIM TeMaMm paboden nporpaMmmbl y4ebHOro Kypca «Anredpa m
Hayana MaTeMaTU4Yeckoro aHanmaa:

Yucna n BblMUCNEHUS:

cBOOOOHO onepupoBaTb MNOHATUAMU. pauMOHanbHoe 4ucno, 6eckoHe4Has
nepunogmnyeckas  Apobb, MNPOUEHTbl, UPpPaUMOHaANbHOE  YUCIO,  MHOXEeCTBa
paunoHanbHbIX U AENCTBUTENbHbLIX YNCEN, MOAYIb 4ENCTBUTENbHOMO YMcna;

NPUMEHATb APOOK M NPOLEHTbI ANSA PeLleHnsa NPUKIagHbiX 3agayv U3 pasnunyHbIiX
oTpacrneun 3HaHUN 1 pearnbHOW XU3HW,



NPUMEHATE NPUBNMKEHHbIE BbIMUCMEHUS, NpPaBuna OKPYrNEHUa, NPUKUAKY W
OLIEeHKY pe3ynbTaTta Bbl4UCNEHUN;

cBobO4HO onepupoBaTb MOHATMEM: CTeneHb C UenbiM  nokasaTtenem,
Mcrnonb3oBaTb MNOAXOASALLYO (PopMy 3anvcu OeUCTBUTENbHbIX 4Yucen Ans pelleHus
npakTU4ecKnx 3agay v npeacrtaBneHnsa gaHHbIX;

cBobOOHO onepupoBaTb MNOHATMEM: apuEPMETUYECKUI KOPEHb HaTypanbHOWM
cTeneHu;

cBOOOHO ONepupoBaTh NOHATUEM: CTEMEHb C paLMOHalbHbIM NoKa3aTenem;

cBobOO4HO onepuvpoBaTb MNOHATUSMW: forapudM  4Yucna, [LOecATUYHble ¢
HaTypanbHble norapudmsl;

cBob6O4HO onepupoBaTb MOHATUAMMU: CUHYC, KOCWMHYC, TaHreHC, KOTaHreHc
YMCNOBOro aprymeHTa;

onepvpoBaTtb MOHATUAMMU: aAPKCUHYC, apKKOCUMHYC W apKTaHreHC 4MCIOBOro
aprymeHTa.

YpaBHEHUA N HepaBeHCTBa:

cBobO4HO onepupoBaTb MOHATUAMW: TOXAECTBO, YpaBHEHWE, HepaBEHCTBO,
paBHOCUIbHbIE YPaBHEHUSA N YPaBHEHNA-CNELACTBUA, paBHOCUIbHbIE HEPABEHCTBA;

NPUMEHATb  pasnUyHble MeToAbl peLlleHUs  paumoHanbHbIX W OPOGHO-
pauMoHanbHbIX YpaBHEHU, MPUMEHATL METO UHTEePBAIIOB ANS peLleHNs HepaBeHCTB;

cBobOO4HO oOnepupoBaTb MOHATUSMWU: MHOFOYNeH OT OAHOM NepeMeHHOWN,
MHOroYneH ¢ uenbiMn KoddpduuMeHTaMu, KOPHU MHOroYsrieHa, NpUMeEHATb gerneHue
MHOrou4rieHa Ha MHOrouYfneH ¢ octaTkom, Teopemy besy n Teopemy Bueta ons peweHus
3ajav;

cBobOO4HO onepupoBaTb MOHATUAMMU: CUCTEMA JIMHEWHbIX YpaBHEHUW, mMaTpuua,
onpeaenuTens MaTpuubl 2 X 2 N ero reoMeTpu4ecknin CMbICI1, UCMNoNb30BaTb CBONCTBA
onpegenuTens 2 x 2 AN BbIYUCIIEHUS €ro 3Ha4YeHus, NpUMMeHATb onpegenuTenu ans
pPeWeHns CUCTEMbl JIMHEMHbIX YpaBHEHUW, MOLENMpoBaTb pearibHble CUTyaumm C
NMOMOLLbIO CUCTEMbI JNIMHEWHbIX YpaBHEHUW, WUCcnenoBaTb MOCTPOEHHble MoAenu ¢
NMOMOLLbIO MaTpUL, U onpeaenuTenen, UHTepnNpPeTMPoBaTh NOSTyYEHHbIW pe3ynbTarT;

MCnonb30BaThb CBOMCTBA AENCTBUI C KOPHAMU AN1s Npeobpa3oBaHns BbipaXkKeHUNn;

BbIMOMHATL Npeobpas3oBaHNA YMCIOBLIX BbIPaXEHUW, coAepXalmMx CTeneHu C
paumoHarnbHbIM nokasaTternew;

Mcnonb3oBaTb CBOWCTBA norapudmMoB And npeobpasoBaHusa norapnmmuyeckmx
BblpaXXeHWUM;

cBOOOOHO onepupoBaTb MOHATUAMM: UMppaUMOHarbHble, MoKasaTeSlbHble W
norapugmMmnyeckne ypaBHEHUs,, HaxoAUTb WX pPeLUeHNd C MOMOLLbI0 PaBHOCUIbHbIX
nepexoaoB UM OCyLEeCTBNASA NPOBEPKY KOPHEN;

NPUMEHATb OCHOBHbIE TPUrOHOMETpU4eckne opMynbl And npeobpasoBaHus
TPUFOHOMETPUYECKUX BbIPaXKEHWUM;

cBOOOAHO OonepupoBaTb NOHATUEM: TPUIOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTb
HeobxoauMble OPMyIbl A1 PELEHNA OCHOBHbIX TUMOB TPUrOHOMETPUYECKUX
ypaBHEHUN;

MOAENMPOBaTh pearnbHble CUTyaLMn Ha s3blke anrebpbl, COCTaBNATb BblpaXXeHUs,
ypaBHEHUSA, HEpaBEeHCTBA NO YCMNOBWUIO 3ajayu, uccregoBaTb NOCTPOEHHbIe MoAdenu ¢
ncnonb3oBaHMeEM annapaTa anrebpsbl.

DYHKUUMU U rpacOumKu:

cBobOOHO onepupoBaTb MOHATUSAMU: (OYHKUMSA, CNOCOObLI 3adaHusa qYHKUUN,
B3aMMHO obpaTtHble YHKUUKW, KOMNO3NUUSA (DYHKUMA, rpaduk (PyHKUMK, BbLINOMHATb
aneMeHTapHble Npeobpa3oBaHus rpadmMkoB YHKLNN;

cBobO4HO onepupoBaTb MNOHATUSMU: 0OnacTb ONpedeneHns u  MHOXECTBO
3HaYeHUN PYHKLUKN, HYNN PYHKLMU, MPOMEXYTKN 3HAKOMOCTOSHCTBA;



cBOOO4HO onepupoBaTb  MOHATUSMU:  YETHbIE W HEYETHble  PYyHKUUN,
nepuognyeckme yHKUUN, MPOMEXYTKM MOHOTOHHOCTUM YHKUUKW, MaKCUMyMbl U
MUHUMYMbI (PYHKLMN, Hanbonbllee N HanmMeHbLLee 3Ha4YeHne PYHKLUN Ha NPOMEXYTKE;

cBOOOAHO onepupoBaTb MOHATUAMU: CTeneHHas QYHKUMA C HaTypanbHbIM W
uenbiM rokasaTtenem, rpaguk CTeneHHouM QYHKUMM C HaTypasribHbIM U UerbiM
nokasatenem, rpaduk KOPHA N-OM CTeneHn Kak dyHKuMM obpaTHOM CTENeHn C
HaTyparnbHbIM NokasaTenem;

onepupoBaTtb MOHATUAMW: §WHEWHasi, KBagpaTudiHas wu ApobHO-NMHerHas
JYHKUNN, BBINOMHATL 3fIeMeHTapHoe nccnegoBaHme 1 NOCTPoeHue UX rpadonkos;

cBOOOQHO onepupoBaTb MOHATUAMW: MOKasaTenbHas U forapudmuyeckas
dyHKUMKN, KX CBOMCTBA W rpadukn, wucnonb3oBatb MUX rpadukm Ons  pelueHus
ypaBHEHUN;

cBobO4HO onepupoBaTb  MOHATUAMM:  TPUrOHOMETPMYECKAA  OKPYXKHOCTb,
onpegeneHne TPUroHOMeTpPUYECKNX PyHKLUNN YACNOBOrO aprymMeHTa;

Mcnonb3oBaTh rpadukn PyHKUUIW ANS MccrnegoBaHus npoLeccoB 1 3aBUCUMOCTEN
Npy pelleHnn 3agad u3 pyrux y4ebHbIX NpegMeToB M pearibHOW XKU3HW, BblpaxaTtb
dopmynamum 3aBMCUMOCTU MeXAY BENUYNHamu;

Ha4yana matemaTtuyeckoro aHanu3sa:

cBOOOOHO oOnepupoBaTb MNOHATUAMMU: apudmMmeTnyeckas U reomeTpudeckas
nporpeccusi, 6eckoHe4yHO YyObiBalLWas reoMmeTpuyeckas MNporpeccus, NUHENHbIA |
9KCMNOHEeHUManbHbIM pocT, oopMyrna CrOXHbIX MNPOLEHTOB, MMETb NpeacTaBneHne o
KOHCTaHTE;

Mcnonb3oBaTb MNpPOrpeccun Ond pelleHna pearnbHbIX 3agdady  NpuKIagHoro
Xapakrepa;

cBOOOOHO onepupoBaTb MOHATUAMM: MNOcnefoBaTeNbHOCTb, CNOcoObl 3agaHus
nocnefoBaTesfibHOCTEN, MOHOTOHHbIE W OrpaHUWYEHHble  MocrneaoBaTerlbHOCTH,
NMOHUMATb OCHOBbI 3apOXAEHUs MaTeMaTU4YeCcKoro aHanmsa Kak aHanusa 6ecKoHeYHO
Manblix;

cBOOOOHO onepupoBaTb MOHATUSIMU: HenpepbiBHble (OYHKUUK, TOYKM pa3pbiBa
rpacovka yHKUNK, acCUMNTOThI rpaduka OyHKLMK;

cBoOOOHO onepupoBaTb MOHATMEM: YHKUMS, HEenpepbiBHAsi Ha OTpeske,
NPUMEHSATbL CBONCTBA HENPEPbLIBHbLIX (DYHKLUMA ONA peLlleHna 3agad;

cBOOOOHO onepupoBaTb MOHATUSIMU: MepBasi U BTOpas NPOU3BOAHbIE QOYHKLUN,
KacaTtesibHasi K rpadouky pyHKUnu;

BblYMCNATL NPOM3BOAHBIE CYMMbI, MPOU3BEAEHUS, YACTHOMO N KOMMO3ULMKN OBYX
OYHKLUMI, 3HATb NPON3BOLHbIE ANEeMEHTaPHbIX OYHKLMI;

MCNonb3oBaTb FEOMETPUYECKUA U (PU3NYECKMA CMbICST NPOU3BOAHOM And
pelueHns 3agau.

MHoxecTBa n noruka:

cBO6OHO ONepupoBaTh NMOHATUSAMU: MHOXECTBO, OnepaLmm Hag MHOXeCcTBamu;

MCNonb30BaTb TEOPETUKO-MHOXECTBEHHbIM annapaTt A OnUCaHus pearbHbIX
NPOLIECCOB U ABMEHWIA, NPU peLleHnn 3aaad U3 gpyrux y4ebHbix NpeameTos;

cBoOOOHO onepupoBaTb MOHATUSMWU: OnNpedeneHne, Teopema, YypaBHEeHue-
crneacTesme, CBOWCTBO MaTeMaTuMyeckoro obbekTa, [oKa3aTenbCTBO, PaBHOCUIbHbIE
YpaBHEHUSA N HEPABEHCTBA.

K kKoHuy 0By4yeHus B 11 knacce obyyaroLnnca NnonyyuuT cnegyrowme npegMeTHble
pesynbTatbl N0 OTAENbHbIM TeMaMm paboden nporpaMmmbl y4ebHOro Kypca «Anredpa m
Ha4ana mMatemMaTuM4yeckoro aHanusa:

Yucna n BbluncneHus:



cBOOO4HO onepupoBaTbh MOHATUAMMW: HaTyparibHOE M Lienoe YUCro, MHOXecTBa
HaTypanbHbIX W LEeNbIX YACcen, NCNonb30BaTh NpU3HaKM genmmocTtu uenbix yucen, HOL
n HOK HaTypanbHbIX YMcen ansa peweHus 3agad, NnpuMeHaTb anroputm Esknnaa;

cBoboOgHO onepupoBaTb MNOHATMEM OCTaTka NO  MOAysnto,  3anucbiBaTb
HaTyparnbHble YMcna B pasfnyHblX NO3ULUOHHBLIX CUCTEMAX CHUCTIEHNS;

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

YpaBHeHUA N HepaBeHCTBa:

cBOOO4HO ONepupoBaTb MOHATUAMWU: UppPaUMOHanbHble, MOKa3aTerbHble U
norapugMmMyeckne HepaBeHCTBa, HAXOAUTb UX PELUEHMs] C MOMOLLBbI PaBHOCUIIbHbIX
nepexoos;

OCyLLEeCTBNATbL OTOOP KOPHEN NPU peLLEHNUN TPUFOHOMETPUYECKOTO YPaBHEHUS;

cBobogHO  onepupoBaTb  MOHATMEM  TPUrOHOMETPUYECKOE  HEPaBEHCTBO,
NPUMEHATL  Heobxoaumble  OpMynbl  ANA  PELIEeHMsT  OCHOBHbIX  TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

cBoOOOHO onepupoBaTb MNOHATUAMMU: CUCTEMA W COBOKYMHOCTb YPaBHEHUNA W
HepaBEeHCTB, PaBHOCWIbHbIE CUCTEMbI U CUCTEMbI-CIIEACTBUSA, HAXOAUTb peLleHus
CUCTEMbl M COBOKYMHOCTEN pauMOHarbHbIX, UpPpPauUMOHasibHbIX, MoKa3aTemnbHbIX W
norapugMmMyecknx ypaBHeHNn N HEPaBEHCTB;

pewaTb paunoHanbHble, MppaunoHarnbHble, Noka3aTenbHble, norapnmmyeckme n
TPUrOHOMETPUYECKME YPaBHEHUS U HEPABEHCTBA, CoAaepXaluue Mogynu n napameTpsl;

NPUMEHATb rpadmyeckme MeToabl AN pPEeLeHus YpaBHEHWM WU HEPABEHCTB, a
Takxke 3agad c napameTpamu;

MOAENMPOBaThL pearnbHble CUTyaluumn Ha A3blke anrebpbl, COCTaBMATb BblPaXXeHWs,
YpaBHEHUSA, HepaBeHCTBA WM MUX CUCTEMbl MO YCMOBUKO 3ajayu, wuccregoBaTtb
NMOCTPOEHHbIE MOAENM C MCMNOSb30BaHMEM annapaTta anredpbl, MHTepnpeTupoBaTb
NOSTyYeHHbIN pe3ynbTarT.

PYHKLUU U rpacpuKu:

CTpOUTb  rpadouku  KOMNO3MUMM  (PYHKUMW C  MOMOLLBK  3f1eMEHTapPHOro
nccnenoBaHNa U CBOMCTB KOMMO3NLMU OBYX OYHKLUMWN;

CTPOUTb reoMeTpudeckne obpasbl ypaBHEHUM U HEPABEHCTB Ha KOOPAWHATHOW
NMOCKOCTY;

cB0OOHO onepupoBaTh NOHATUAMM: rpaPUKN TPUTOHOMETPUYECKNX GDYHKLINNA;

NPUMEHATb  (OYHKUMKM  ONnS  MOOENMPOBaHUSA W UCCNeAoBaHUSA  pearbHbIX
npoLeccos.

Havyana matemaTnyeckoro aHanusa:

MCnonb3oBaTbh MPOU3BOAHYK ONA MUCCreaoBaHUs (PYHKUUMM HA MOHOTOHHOCTb U
9KCTPEMYMBbI;

HaxoauTb Haubonbluee M HauMMeHblUee 3HaYeHUs1 (PYHKUMM HEenpepbiBHOM Ha
oTpeske;

MCNonb3oBaTb MNPOU3BOAHYID AN  HAXOXOEHUS Haunydlwero peweHuss B
npukNagHbliX, B TOM 4uCrie couManbHO-3KOHOMUYECKUX, 3ajadax, Ans onpeneneHus
CKOPOCTU U YCKOPEHUS npoLecca, 3agaHHoro opmynon unm rpacukom;

cBob6O4HO onepupoBaTb NOHATUSIMU: NepBoobpasHasi, onpeaenéHHbl UHTerpan,
HaxoauTb NepBOOOpasHble 3JNEeMEHTAPHbIX QYHKUMA W BbIMUCAATb WHTErpan no
dopmyne HetoToHa-J1lenbHunya;

HaxoAuTb NnoLwagm Niockux puryp n o6bEMbI TEN C MOMOLLLIO MHTErpana;

UMeTb npeacTtaBrneHne O MaTemMaTMYecKoOM MOLEeNnuPoBaHUM Ha npumepe
cocTtaBneHus audepeHumarnbHbIX YpaBHEHUM;



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



TEMATUYECKOE NMNJ1IAHUPOBAHUE
10 KINNACC

KonunyecTtBO 4yacoB

ONeKTPOHHbIe

Ne HavmeHoBaHue pa3nenoB u Tem (uncppoBble)
n/n nporpamMmbl Bcero KoHTponkHele | Mpaktuyeckue obpasoBaTesibHble
paboTbl paboTbl pecypchbl
MHOXecTBO OeNCTBUTENbHbIX YNCETT.
” MHorouneHsl. PaunoHanbHble ypaBHEHUS o4 1
N HepaBeHcTBa. CUCTEMbI JIMHENHBIX
ypaBHEHNN
5 OyHKUMKN 1 rpadmkn. CteneHHas QyHKUNS 12 1
C UesnbIiM nokasartenem
3 AprdmMeTNYECKMI KOPEHb N-ON CTENEHMN. 15 1
MppaumnoHanbHble ypaBHEHUS
4 MokasaTenbHas yHKUMS. 10 1
[MokasaTenbHble YpaBHEHUS
Jlorapudmumyeckast oyHKUMS.
5 18 1
Jlorapugpmunyeckue ypaBHeHus
6 TpuroHoMeTpU4eCKne BbIpaKEHUS U 50 1
ypaBHeHus
7 [MocnegoBaTenbHOCTU N NpOrpeccun 10 1
8 HenpepbiBHbIE OyHKUMK. MponssogHas 20 1
9 MosTOpeHue, o606LLeHe, 5 5
cuctemaTusaumsi 3HaHum
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 136 10 0




11 KIACC

KonunyecTtBo yacoB

ANEeKTPOHHbIe

Ne HaumeHoBaHue pa3aenoB n Tem KoHTponbHble  Mpakruueckue (undpoBbie)
n/n nporpamMmmbi Bcero obpasoBaTesibHble
paboTbl paboTbl pecypchbl
1 MCCﬂeﬂ,OBaHl/Ie JYHKLNIA C MOMOLLLIO 59 1
NpOn3BOLHOM
2 MepBoobpasHas n nHTerparn 12 1
3 "padomkn TpUroHoMeTpUIECKNX OYHKLMN. 14 1
TpuroHomeTpmnyeckme HepaBeHCTBa
4 MppaunoHanbHble, NoKka3aTesbHbIE U1 o4 1
norapumMmmyeckme HepaBeHCTBa
5 KomMmnnekcHble Yynucna 10 1
6 HaTtypanbHble 1 uensle Yncna 10 1
CucTtembl paumoHarnbHbIX,
7 nppaynoHanbHbIX NokasaTenbHbIX U 12 1
norapnmMmnyeckmx ypaBHeHUm
8 3agaym ¢ napameTpamm 16 1
9 MoBTOpEHNME, 0606u.|,eHv1e, 16 5
cucTemaTusaums 3HaHun
OBLEE KOJIMYECTBO YACOB MO NMPOrrAMME 136 10 0







NOYPO4YHOE NMNIAHUPOBAHUE

10 KINACC
KonuyectBo YacoB OneKTPOHHbIe
Ne Hata uucpoBble
n/n Tema ypoka Bcero KoHTponkHule  lpaktuyeckue M3yyeHus | obpasoBaTesibHble
paboTbl paboTbl

pecypchbli

MHoXecTBO, onepauunu Hag
MHOXEeCTBaMM U UX CBOUCTBA

Ounarpammbl Snnepa-BeHHa

MNMpumeHeHne TeopeTUKo-
MHOXECTBEHHOro annapaTa ans
pelleHns 3agad

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

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

MpumeHeHne apoben 1 NPoLEHTOB
A8 pelleHus NpuknagHbiX 3agad

MpumeHeHne apoben n NpoLeHToB
ANs peLleHnsa NpuknagHblx 3agay

[lencTButensHble Ynucna.
PauvoHanbHble K
nppaumoHarsbHble Yy1ucrna

ApudmeTnyeckne onepaumm ¢
AEeNCTBUTENBHBIMU YCHIaMU

10

Moaynb 4eNCTBUTENBHOIO Yncna m
€ro CBOMCTBA




11

MpnbnMXKEHHbIE BbIYMCNEHUS,
npasusia OKpPyrneHus, Npukuaka v
OLeHKa pe3yrbTaTa BblYMCNEHNN

12

OcHoBHblEe MeTOAbI peLleHuns
uenbix 1 ApobHO-paumoHanbHbIX
ypaBHEHWN U HEPABEHCTB

13

OCHOBHble MeToAbl peLleHus
LenblxX 1 ApobHO-paLmMoHanbHbIX
YypaBHEHWI U HEPABEHCTB

14

OcHoOBHblE MeTOAbI peLLeHns
uenbix n 4pobHO-paunoHarnbHbIX
YpaBHEHWN U HEPABEHCTB

15

MHoro4sneHbl OT O4HOW
nepemeHHown. [leneHne
MHOro4fiEHa Ha MHOIOYIIEH C
octatkoMm. Teopema besy

16

MHorouneHs! ¢ LenbiMu
KoadppumumeHTamm. Teopema
Bueta

17

PewweHune cncrtem nmMHenHbIX
ypaBHEHUN

18

PelwleHne cuctem nUHENHbIX
ypaBHEHWUN

19

MaTpuua cuctemb! JIMHENHbIX
ypaBHeHun. Onpegenurens
MaTpuubl 2x2, ero
reoMeTpU4eCKNin CMbICI 1
CBOWCTBA; BblYMCIIEHME €ero
3HaYeHus

20

Onpepenutens MaTpuubl 2X2, ero
reoMeTpuYeCcKmin CMbICI n
CBOWCTBA; Bbl4UCIEHNE €ro
3HayeHus




21

[MpumeHeHWe onpefenvTens ang
peLeHns cuctemMbl NMMHENHbIX
ypaBHEHUN

22

PeleHne npuknagHblx 3agad c
NMOMOLLbIO CUCTEMBI JIMHENHbIX
ypaBHEHWUI

23

PelweHne npuknagHblx 3agad
NOMOLLbKO CUCTEMBI NIMHENHbIX
ypaBHEHUN

24

KoHTponbHas pabora:
"PaunoHarnbHble ypaBHEHUS U
HepaBeHcTBa. CUCTEMbI NIMHENHBIX
ypaBHEHURN"

25

dyHKUMA, cnocobbl 3agaHns
dyHKUMN. B3anmHo obpaTHbie
dyHKUMKN. KoMnosmumsa yHKUmnmn

26

Mpadmk pyHKUMK. DnemeHTapHbIe
npeobpasoBaHus rpacmkos

dOyHKUMI

27

Ob6nacTb onpegeneHns n
MHOXECTBO 3HA4YEHUN PYHKLMN.
Hynu dyHkuun. MNMpomexxyTkn 3Hak
NMOCTOSAAHCTBA

28

UETHble N HEYETHbIE (PYHKLNN.
Mepunogmnyeckme pyHKUUN.
[MpomexyTkn MOHOTOHHOCTU

dyHKUMM

29

Makcmymbl 1 MUHUMYMbI
dyHKunKn. HanbonsLuee v
HanMeHbLLee 3Ha4YeHre PYHKLUK
Ha NPoOMeXyTKe

30

JInHenHagq, kBagpaTudHas n
APO6HO-NMHENHasa yHKLUN




31

OrnemeHTapHoe nccnegoBaHue u
NocTpoeHne rpadnKkoB 3TUX
dyHKUMIN

32

OrnemeHTapHoe nccnegoBaHue u
NocTpoeHne rpadnKkoB 3TUX
doyHKUMIN

33

CTteneHb C UenbIiM nokasaTtenem.
BuHom HbloTOHa

34

CteneHb € LenbIiM nokasaTenem.
BuHom HbloTOHa

35

CteneHHasn dyHKUMSA C
HaTypanbHbIM U LEeNbIM
nokasarternem. E€ ceoncTtea u

rpadgounk

36

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

37

ApumeTn4ecKknin KOpeHb
HaTypanbHOW CTENEHU U ero
cBOMCTBa

38

ApumeTn4ecKnin KOpeHb
HaTypanbHOW CTENEHU U ero
cBOMCTBaA

39

MpeobpasoBaHUA YNCOBbLIX
BbIpa)XeHWI, coaepKallnx CTENEHN
N KOPHU

40

MpeobpasoBaHUs YNCOBbIX
BblpaXXeHWI, cogepKallumx CTeneHn
N KOPHU

41

MpeobpasoBaHUs YNCOBbIX
Bblpa)KeHWI, COAePXKaLLMX CTENEHN
N KOpPHU

42

NppaunoHanbHble YypaBHEHUS.




OCHOBHble MeTOAbl peLleHunst
MppaumoHanbHbIX YpaBHEHUN

43

NppaumnoHanbHble ypaBHEHUS.
OCHOBHble MeTOAbl peLleHnst
MppaumoHanbHbIX YpaBHEHUN

44

NppaumnoHanbHble ypaBHEHWS.
OCHOBHble MeTOAbl peLleHUst
MppaumoHanbHbIX YpaBHEHU

45

PaBHoOCUMbHbIE Nepexoabl B
peLeHnn nppaumoHasnbHbIX
ypaBHEHUN

46

PaBHoOCUMbHbIE Nepexoabl B
peLeHnn nppaumoHasnbHbIX
ypaBHEHUN

47

PaBHOCUNbHbIE Nepexoabl B
peLeHnn nppaumoHasbHbIX
ypaBHEHUN

48

PaBHoCUMbHbIE Nepexoabl B
peLeHnn nppaumoHarnbHbIX
ypaBHEHUN

49

CeowcTBa 1 rpacumk KOpHS N-0On
CTeneHn Kak yHKUnmn obpaTHom
CTEMNEHN C HaTyparbHbIM
rnokasareriem

50

CsowcTBa 1 rpacdmk KOpHS N-On
cTeneHun Kak yHKLMmM obpaTHON
CTEMNEHN C HaTyparbHbIM
nokasaTenem

51

KoHTponbHas pabota: "Csoncrea u
rpadouK KOpHS N-ON CTEMEHMN.
WppauunoHanbHble ypaBHeHUS"

52

CteneHb C paunoHalribHbIM




rnokasaTteriem u eé cCBOMCTBa

CteneHb C paunoHalribHbIM

53 nokasaTernem n eé€ CBOUCTBa

54 CteneHb € pauMoHanbHbIM
nokasaTernem n eé€ CBoUCTBa

55 [MokasaTenbHas PyHKUMSA, e€
CBOMCTBA U rpadmnk

56 Mcnonb3oBaHue rpacblee} YyHKLMN
AN peLleHns ypaBHEHNI

57 Mcnonb3oBaHue rpacble'S) dYyHKLMN
AN peLleHns ypaBHEHNI
[MokasaTenbHble ypaBHEHUS.

58 OcCHOBHble METOAbI pPeLLUEHNS
nokasaTtesibHbIX YpaBHEHWU
[MokasaTenbHble ypaBHEHUS.

59 OcCHOBHble METOAbI pPeLLUEHNS
nokasaTesibHbIX YpaBHEHUN
[Moka3aTenbHble ypaBHEHUS.

60 OcHoBHble MeTOAbI peLleHunst
nokasaTesibHbIX YPaBHEHWN
KoHTponbHas pabora:

61 "lNokasaTenbHaa PyHKUMS.
[MokasaTenbHble ypaBHeHUS"

62 JNTorapudm ymcna. Ceonctea
norapugma

63 JNTorapudm ymcna. Ceoncrtea
norapugpma

64 JTorapudm yucna. Ceoncrtea
norapugma

65 HdecaTnyHble n HaTypanbHble
norapudmbl

66 [ecsatnyHble 1 HaTyparbHble




norapngmel

67

lNMpeobpasoBaHue BblpaXXeHUN,
cogepxalmx norapngmol

68

lMpeobpasoBaHue BblpaXXeHUN,
cogepxaLumx norapngmbl

69

lNMpeobpasoBaHue BblpaXXeHUN,
cogepxalimx norapnugmol

70

JTorapummyeckas pyHkUnS, eé
CBOWCTBA U rpadmk

71

JTorapumuyeckas pyHKkUnSA, eé
CBOWCTBA U rpadmk

72

Mcnonb3oBaHue rpaduka gyHKUNn
AN peleHnst ypaBHEHUN

73

Mcnonb3oBaHue rpadoumka pyHKUnn
AN peLlleHns ypaBHEHNI

74

Jlorapucpmmyeckne ypaBHeHUS.
OcCHOBHble MeTOAbI peLleHns
norapnmMmnyeckmx ypaBHeHUm

75

Jlorapudmmyeckme ypaBHeHuUsI.
OcCHOBHblE METOAbI pPELLEHNS
norapudMmMy4ecKnx ypaBHeHUM

76

Jlorapucpmmyeckne ypaBHeHUS.
OcCHOBHblE METOAbI pELLEHMS
norapudmMuny4ecknx ypaBHeHuUm

77

PaBHOCUbHbIE Nepexoabl B
peLeHnn norapudmmnyeckmnx
ypaBHEHUN

78

PaBHOCUbHbIE Nepexoabl B
peLleHnn norapudmmyeckmnx
ypaBHEHUN

79

KoHTponbHas pabora:
"lNorapupmunydeckas PyHKLMS.




Jlorapucpmmyeckune ypasHeHms"

CWHyC, KOCMHYC, TaHIreHC n

80 KOT@HreHC YMCroBOro apryMeHTa

81 CWHyC, KOCMHYC, TaHIreHC n
KOT@HreHC YMCroBOro apryMeHTa

8o APKCUHYC, apKKOCUHYC 1
APKTaHreHC YMCNoBOro aprymeHTa

83 ApPKCUHYC, apKKOCUHYC U
ApPKTaHreHC YMCroBOro apryMmeHTa
TpuroHomeTpmnyeckas OKpY>KHOCTb,

84 onpeaeneHue
TPUrOHOMETPUYECKUX PYHKLMIN
YUCMOBOro aprymeHTa
TpuroHomeTpmnyeckas OKpY>KHOCTb,

85 onpeaeneHue
TPUrOHOMETPUYECKUX PYHKLMI
YUCMOBOro aprymeHTa

86 OCHOBHblE TPUrOHOMETPUYECKUNE
dopmynbl

87 OCHOBHblE TPUrOHOMETPUYECKUNE
dopmyIribl

88 OCHOBHblE TPUrOHOMETPUYECKUNE
doopmyibl

89 OcCHOBHbIE TPUrOHOMETPUYECKME
dopmyrbl

90 MpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblPaXXEHWN

91 MpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblpaXXEHWMN

92 MpeobpasoBaHue )
TPUrOHOMETPUYECKUX BblpaXXEHUN

93 MpeobpasoBaHue




TPUrOHOMETPUYECKMX BblpaXKEHUN

PelueHne TpUroHoMeTpU4ecKnx

94 y
ypaBHEHUN

95 PeweHne TpuroHomMeTpuyeckmx
ypaBHEHUN

96 PewieHne TpuroHomMeTpuyeckmx
ypaBHEHUN

97 PelueHne TpuroHomeTpu4eckmnx
ypaBHEHUN

98 PelueHne TpMroHomMeTpuyecKkmnx
ypaBHEHWUN

99 PelueHne TpuroHomeTpu4ecKkmnx
ypaBHEHUI

100 PeweHne TpuroHomMeTpuyeckmx
ypaBHEHUN
KoHTponbHas pabora:

101 "TpuroHomMeTpn4ecKkne BblpaKeHus
N TPUrOHOMETPUYECKME
ypaBHeHuns"
NocnepoBaTenbHOCTU, cNOcoObI

102 3aaHnsa nocneaoBaTenbHOCTEN.
MeTog maTeMaTU4YeCcKON MHAYKLNN
MOHOTOHHbIE N OrpaHUYEHHbIE

103 nocrnegosaTenbHocTU. Mctopus
aHanm3a 6eCcKoOHeYHO MasbIX

104 ApudmeTnyeckasa nporpeccus

105 'eomeTpuryeckasn nporpeccus

106 BeckoHeuHo ybbiBatoLLas
reomeTpu4eckasi Nporpeccus

107 Cymma 6eckoHe4Ho ybbiBatoLLen

reoMeTpUYecKo Nporpeccum




108

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

109

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

110

Ncnonb3oBaHue nporpeccumn s
peLleHnst pearnbHbIX 3aaad
MPUKNagHoro xapakrepa

111

KoHTponbHas pabora:
"MocnepoBaTenbHOCTU U
nporpeccumn”

112

HenpepbiBHbIE PYHKLNM 1 NX
CBOWCTBA

113

Touka paspbiBa. ACUMNTOThI
rpadouKoB PyHKLMIM

114

CeowcTBa OYHKUMI HENPEPLIBHBIX
Ha oTpeske

115

CeowncTBa OyHKUNIA HENPEPLIBHbIX
Ha oTpeske

116

MeToa nHTepBanoB ANs peLleHus
HEepaBeHCTB

117

MeToa MHTepBarnoB Ans peLueHus
HepaBeHCTB

118

MeToa nHTepBanoB ANs peLleHus
HepaBeHCTB

119

MpumeHeHne cBONCTB
HenpepbIBHbIX PYHKUMA ONA
pelleHnsa 3agad

120

[MpnmeHeHne cBONCTB
HenpepbIBHbIX PYHKUMA ONA
pelleHus 3agav




MepBas 1 BTOpasi NPOM3BOAHbIE

121 dYHKUMM
192 OnpepeneHne, reoMeTpuyecKkni
CMbICJT MPON3BOAHON
123 OnpegeneHne, Gon3NYECKU CMbICH
npou3BogHOM
YpaBHeHMe KacaTebHOM K
124
rpacuky oyHKUMN
YpaBHeHWe KacaTesibHOM K
125
rpadouky oyHKLUK
Mpon3BoaHblE aNeMeHTapHbIX
126 y
dYHKUMI
Mpon3BoaHblE aNeMeEHTapHbIX
127 y
dYHKUMI
MponsBogHas cymmsl,
128 npounsseneHuns, YacTHOro n

KOMMNO3NLUMN (PyHKLNIA

[MpounssogHasi CyMMbl,
129 npoun3BeaeHns, YacTHOro n
KOMMNO3ULNN OYHKLUMIA

MponsBogHas cymmsl,
130 npounsseneHuns, YacTHOro n
KOMMNO3ULINN OYHKLUUIA

KoHTponbHas pabora:

131 "[NponsBogHaga"

MoBTOpEHMe, 06obuLieHne,
132 cucTemaTmaaumsa 3HaHUN:
"YpaBHeHns"

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

134 NToroBasi koHTponbHasi paboTa




135 NTorosasa koHTposibHas pabota

136 MoBTOpeHne, ob6obLLeHne,
cuctemaTtmsauunst 3HaHUn

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

136

10




11 KINACC

Ne
n/n

Tema ypoka

KonunyecTBo yacoB

KoHTponbHble

Bcero
paboTbl

MpakTnyeckne
paboTbl

Oarta
M3yYeHus

ANEeKTPOHHbIe
undpoBble
obpa3oBaTenbHble

pecypcbl

MpumeHeHe Npon3BOAHON K
nccnenoBaHnIo OYHKLMA Ha
MOHOTOHHOCTb Y 9KCTPEMYMbI

MpumeHeHne NponM3BOaHOM K
nccnegoBaHmMio PyHKLMIA Ha
MOHOTOHHOCTb N 9KCTPEMYMbI

MpumeHeHe Npon3BOAHON K
nccnenoBaHunio OyHKLMA Ha
MOHOTOHHOCTb 1 9KCTPEMYMbI

MpumeHeHe NPpon3BOAHON K
nccnenoBaHnio OYHKLMA Ha
MOHOTOHHOCTb 1 9KCTPEMYMbI

MpumeHeHne Npon3BOAHOM K
nccnegoBaHmMio PyHKLMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb

MpumeHeHe NPpon3BOAHON K
nccnegoBaHMio PyHKUMA Ha
MOHOTOHHOCTb W 9KCTPEMYMbI

HaxoxxaeHne HandonbLuero mn
HauMeHbLUEero 3Ha4yeHus
HenpepbIBHON OYHKLMU Ha
oTpeske

HaxoxxaeHne HandonbLuero n
HaMMeHbLUEero 3Ha4eHus
HenpepbIBHON OYHKLMU Ha
oTpeske

HaxoxxaeHne HanbonbLiero un




HaMMeHbLUEero 3Ha4yeHus
HenpepbIBHON PYHKLMM Ha
oTpeske

10

HaxoxxaeHne HanbonbLuero n
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLMN Ha
oTpeske

11

HaxoxxaeHne HanbonbLuero mn
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKL MM Ha
oTpeske

12

HaxoxxaeHne HanbonbLuero mn
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKL MM Ha
oTpeske

13

MprMeHeHne Npon3BoaHON Ans
HaxoXXOeHUs1 Hanny4Llero
pelleHusi B NpUKNagHblX 3agadax

14

MpumeHeHne nponsBogHOM NS
HaXOXOeHUs Hauny4yLero
peLlleHnsa B NpuknagHbiX 3agadax

15

MpumeHeHne Nnpon3BoaHOM Ans
onpegeneHnst CKopocTu u
yCKOpEeHUs npoLecca, 3agaHHoro
doopmyrion nnm rpadoMKom

16

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

17

Komnosnuus yHKumin

18

Komnosnuus yHKumin

19

Komnosnuus yHKUmin




20

"eomeTpunyeckmne obpasbl
ypaBHEHUN Ha KOoOpAMHAaTHOM
NIOCKOCTU

21

"eomeTpunyeckmne obpasbl
ypaBHEHUN Ha KOOpAMHAaTHOM
NIOCKOCTU

22

KoHTponbHas paboTa:
"MiccneposaHune oyHKUMA C
NOMOLLbI0 Npon3sBogHoOn"

23

MepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NepBoobpasHbIX

24

MNepBoobpasHblie aneMeHTapHbIX
dyHKumn. MNpasuna HaxoxgeHna
nepBoobpasHbIX

25

MepBooGpa3Hble aneMeHTapHbIX
dyHKuMi. MNpaBuna HaxoxaeHns
nepBoobpasHbIX

26

WHTerpan. FeomeTpuyeckun
CMbICI MHTerpana

27

BbluncneHne onpegenéHHoro
WHTerpana no popmyne HeloTOHa-
JlenbHuya

28

BbluncneHne onpegenéHHoro
WHTerpana no popmyne HeTOHa-
JlenbHnuya

29

an/IMeHeHVIe MHTErpana gna
HaxoXXOeHus nnowagen ninocknx

curyp

30

MpumeHeHne nHTerpana ans
HaxoXaeHusa obbLEMOB
reoMeTpU4EeCKnX Ten

31

[Nprmepsl peweHnn




AndpdepeHumarnbHbIX YpaBHEHUN

32

Mpumepsbl pelueHnn
andpdepeHumanbHbiX ypaBHEHUI

33

MaTtemaTtunyeckoe
MOOenupoBaHne pearnbHbIX
NpoLECCOB C MOMOLLbIO
AnddepeHuUmanbHbIX YpaBHEHUI

34

KoHTponbHas paboTa:
"lNepBoobpasHasa un nHterpan”

35

TpuroHoMmeTpudeckue yHKUMN,
NX CBOMCTBA U rpadomkm

36

TpuroHomeTpudeckne yHKUMN,
NX CBOMCTBA U rpadomkm

37

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA U rpadomKkm

38

TpuroHomeTpuyeckne yHKUMK,
NX CBOWCTBA U rpadukm

39

TpuroHoMmeTpuyeckne yHKUMK,
NX CBOWCTBA U rpadomku

40

OT60p KOpHEWN
TPUrOHOMETPUYECKNX YPaBHEHNN
C NOMOLLIbIO TPUTOHOMETPUYECKOM
OKPY>KHOCTM

41

OT160p KOpHEN
TPUFOHOMETPUYECKNX YPABHEHNI
C NOMOLLbK TPUIOHOMETPUYECKOMN
OKPY>XHOCTM

42

OT160p KOpHEN
TPUFOHOMETPUYECKNX YPABHEHWNI
C MOMOLLIbIO TPUTOHOMETPUYECKOMN
OKPY>XHOCTM

43

OT60p KOpHEWN




TPUTOHOMETPUYECKNX YPaBHEHWIA
C NOMOLLbI TPUrOHOMETPUYECKON
OKPY)XHOCTU

PelueHne TpMroHomMeTpruyecknx

44
HepaBeHCTB

45 PelieHne TpuroHomeTpu4eckmnx
HepaBeHCTB

46 PelueHne TpUroHomMeTpu4ecKkmnx
HepaBeHCTB

47 PelueHne TpMroHomeTpu4ecKkmnx
HepaBeHCTB
KoHTponbHas paboTa: "lMpadukn

48 TPUTOHOMETPUYECKUX DYHKLINMA.
TpuroHomeTpnyeckme
HepaBeHcTBa"

49 OcCHOBHblE METOAbI peLLEeHMs
NnoKasaTeslbHbIX HEpaBEHCTB

50 OcCHOBHblE METOAbI peLLeHus
nokasaTesibHbIX HEPaBEHCTB

51 OcCHOBHblE METOAbI peLLeHus
nokasaTesibHbIX HEPaBEHCTB

52 OcCHOBHblE METOAbI peLLeHus
nokasaTesibHbIX HEPaBEHCTB

53 OcCHOBHble MeTOAbI peLLEeHMs
norapnoMmnyeckmx HeEpaBeHCTB

54 OcCHOBHble MeTOAbI peLLEeHMs
norapmoMmnyeckmx HepaBeHCTB

55 OCHOBHblE METOAbI peLLEeHMS
norapugMmM4eCcKnx HepaBeHCTB

56 OcCHOBHblE METOAbI peLLEHMS
norapmMmnYeckmx HepaBeHCTB

57 OcHOBHble MeTOAbI peLLeHNs




MppaumoHarnbHbIX HEpPaBEHCTB

OcHoBHble MeTOAbI peweHna

58 nppaunoHarsnbHbIX HepaBEeHCTB
59 OcCHOBHblEe METOAbI pELLEHNS
nppaunoHasnbHbIX HepaBEHCTB
60 OcCHOBHble METOAbI pELLEHNS
nppaunoHasnbHbIX HepaBEeHCTB
61 "padmnyeckne metoapl peLieHus
nppaunoHanbHbIX ypaBHEHUI
62 padmyeckne metoapl pewenns
nppaunoHanbHbIX ypaBHEHUI
63 "padmnyeckne metoapl peLeHus
nokasaTtesbHbIX ypaBHEHUN
64 "padomyeckme meToabl peLueHns
nokasaTesSibHbIX HEPaBEHCTB
65 "padomyeckme meToabl peLueHuns
norapnmMmn4eckmx ypaBHeHUM
66 "padomyeckme meToabl peLueHuns
norapndMmn4eckmx HepaBeHCTB
67 "padmyeckme metoabl peLleHuns
norapndMmn4eckMx HepaBeHCTB
'padunyeckme meToabl peweHns
68 nokasaTtesnbHbIX U
norapnmMmnyeckmx ypaBHeHum
"padomyeckme meToabl peLueHuns
69 nokasaTesibHbIX U
norapugMmn4ecknx ypaBsHeHUn
"padomyeckme meToabl peLueHuns
70 nokasaTtesnbHbIX K
norapndMmn4eCcKkMx HepaBEHCTB
71 ['padunyeckme metoabl peweHns

NOoKa3aTeJIbHbIX U




norapMMmNYecKMX HEPaBEHCTB

KoHTponbHas paboTa:
"UppauunoHanbHble,

72
nokasaTtesibHble U
norapndmMmmyeckme HepaBeHcTBa"
KomnnekcHble yncna.

73 Anrebpanyeckas n
TpUroHomeTpuyeckast Gopmbl
3anncm KOMMEeKCHoro Yncna
KomnnekcHble yncna.

74 Anrebpanyeckas u
TpUroHomeTpuyeckast Gopmbl
3anmMcm KOMMMEeKCHOoro Yncna

75 ApudmeTrnyeckme onepauum
KOMMJIEKCHBbIMMW Yncnamm

76 ApudmeTmnyeckme onepauum ¢
KOMMJIEKCHBbIMMW Yncnamm
N3o0paxkeHne KOMMIEKCHbIX

77 yumcern Ha KoopAuHaTHOM
NMOCKOCTH
M3o0pakeHne KOMMIEKCHbIX

78 yumcern Ha KoopaAuHaTHON
NMOCKOCTH

79 dopmyna Myaspa. KopHu n-omn
CTeneHn n3 KOMMNJIEKCHOro ymcna

80 dopmyna Myaspa. KopHu n-omn
CTeneHn n3 KOMMNJIEKCHOro ymcna
MpuMeHeHne KOMNNEKCHbIX Yncen

81 AN peLleHns usnyeckmx un
reoMeTpmyecknx 3agav

82 KoHTponbHas paboTa:

"KomnnekcHble Yymncna"




83

HaTtypanbHble 1 Lenble yncna

84

HaTypanbHble 1 Lenble y1cna

85

MpumeHeHne Npu3HaKkoB
AEeNUMOCTY LienbIX Yncen

86

MpumeHeHne Npu3HaKkoB
AEeNUMOCTY LienbIX Yncen

87

MpumeHeHne npusHakoB
aenumocTun uensix Ynucen: HOL v
HOK

88

MpumeHeHne npusHaKkoB
aenumocTun uenbix ynucen: HO w
HOK

89

MpumeHeHne npusHakoB
AENIMMOCTU LieSblX YUCeST: OCTaTKn
no Moaysto

90

MpumeHeHne npusHakoB
AENTIMMOCTU LiefblX YUCEST: OCTaTKu
no Moaysto

91

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

92

KoHTponbHaa pabota: "Teopus
uenbix Yyncen"

93

Cuctema 1 COBOKYNHOCTb
ypaBHeHNn. PaBHOCUIbHbIE
CUCTEMBI N CUCTEMBI-CIEaCTBUSA

94

Cuctema 1 COBOKYNHOCTb
ypaBHEeHNN. PaBHOCUIbHbIE
CUCTEMbBI N CUCTEMbI-CNEACTBUS

95

OcCHOBHblEe MeTOAbI peLleHuns
CUCTEM N COBOKYMHOCTEN




paLMoHanbHbIX YpaBHEHWA

96

OCHOBHble METOAbI peLLeHus
CMCTEM U COBOKYMHOCTEN
MppaumoHanbHbIX YpaBHEHWUI

97

OcCHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
nokasaTesibHbIX YpaBHEHUI

98

OCHOBHble METOAbI peLLeHus
CMCTEM N COBOKYMHOCTEN
nokasaTesnbHbIX YpaBHEHMN

99

OcCHOBHble MeTOAbI peLleHus
CUCTEM N COBOKYMHOCTEN
norapnmMmnyeckmx ypaBHeHUm

100

OcCHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
norapugoMmM4ecKnx ypaBHeHMin

101

MpumeHeHne cncTem K peLLleHunto
MaTemaTuyeckux 3agad n 3agad
N3 pasnuyHbIX obnacTen Hayku u
pearibHOM XWU3HW, UHTepnpeTauns
NONyYeHHbIX pe3ynbTaToB

102

MpumeHeHne cncTem K peLLeHunto
MaTemaTUyeckux 3agad n 3agad
N3 pasnuyHbIX obnacTten Haykn n
pearnbHOWN XU3HWN, UHTepnpeTaums
NOJTyYEeHHbIX pe3ynbTaToB

103

MpuMeHeHne HepaBEHCTB K
peLleHnio MaTeMaTUYeCcKnx 3agay
N 3a4ad 13 pasnmyHbix obnacren
HaYKN 1 peanbHON XU3HMU,
NHTepnpeTaumsi NONyYeHHbIX
pe3ynbTaTtoB

104

KoHTponbHas pabota: "Cucrtemsl




paunoHanbHbIX, MppauMoHanbHbIX
nokasaTesbHbIX U
norapndmMmn4eckmx ypaBHeHumn"

105

PaumnoHanbHble ypaBHEHUsI C
napameTpamu

106

PaunoHanbHble HepaBeHCTBa C
napameTpamm

107

PaunoHanbHble cucTeMbl C
napameTpamm

108

MppaumnoHanbHble ypaBHEHWs,
HepaBeHCTBa C NapamMeTpamu

109

NppaunoHanbHble CUCTEMBI C
napameTpamu

110

Moka3aTenbHble ypaBHEHNS,
HepaBeHCTBa C napameTpamm

111

[MokasaTernbHble CUCTEMBI C
napamMmeTpamu

112

Jlorapnpmmyeckune ypaBHeHu4,
HepaBeHCTBa C NapamMeTpamu

113

Jlorapnpmmnyeckune cuctemol ¢
napameTpamu

114

TpuroHoMeTpuryeckne ypaBHeHUs!
C NapameTpamu

115

TpuroHomeTpuyeckue
HepaBeHCTBa C NapameTpamm

116

TpuroHomMeTpryeckme CUCTEMbI C
napameTpamu

117

MocTpoeHne n nccnegoBaHue
MaTemaTU4Yeckux Moaenemn
peanbHbIX CUTyaLMn C MOMOLLbIO
ypaBHEHUIN C NapameTpamu

118

MocTpoeHne n nuccnegoBaHue




MaTeMaTUYECKUX Moaernen
pearibHbIX CUTyaunin C NOMOLLbIO
CUCTEM ypaBHEHUWN C
napameTpamu

119

MocTpoeHne n uccnegoBaHue
MaTeMaTUYECKUX Moaernen
pearibHbIX CUTyaLnin C NOMOLLbIO
CUCTEM YpPaBHEHUMN C
napameTpamu

120

KoHTponbHas paboTa: "3agaun c
napametpamu”

121

MoBTOpeHne, ob6obLLeHne,
cuctemaTusaums 3HaHUN:
"YpaBHeHuns"

122

MoBTOpeHne, ob6obLLeHne,
cuctemaTusaumns 3HaHUN:
"YpaBHeHus"

123

MoBTOpEHNe, 0606LLEHNE,
cucTemMaTmsauusa 3HaHun:
"YpaBHeHusi. Cuctemsl
ypaBHeHNN"

124

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

125

MoBTOpEHNe, 06obuieHne,
cuctemaTnsaumsa 3HaHUn:
"HepaBeHcTBa"

126

MoBTOpeHne, o600LLEeHNE,
cucTemMaTusauus 3HaHWNI:
"HepaBeHcTBa"

127

MoBTOpeHne, o6o0LLeHNE,
cucTtemMaTmsauunsa 3HaHun:
"MpounsBogHas n eé npumeHeHue"




MoBTOpeHune, ob6obLLeHne,
128 cuctemaTmnlaumsa 3HaHUN: 1
"[NponsBogHas n eé€ npumeHeHue"

MoBTOpeHue, obobLeHne,
129 cuctemaTmnlaumsa 3HaHUN: 1
"[NponsBogHas n eé€ npumeHeHue"

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

MoBTOpeHne, ob6obLLeHne,

131 cucTtemaTmnsauus 3HaHUN: 1
"PyHKUMN"
MoBTOpeHne, ob6obLLeHne,

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

133 cuctemaTmnlaumsa 3HaHUN: 1
"@yHKUMN"

134 MToroBas koHTporbHas paboTta 1

135 MToroBas koHTporbHasa paboTta 1

136 MoBTOpEHNE, 0606LLEHNE,
cucTemMaTmsauusa 3HaHun

OBLUEE KONMYECTBO YACOB MO

NMPOrPAMME 136







NMPOBEPSAEMbIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOU NMPOIrPAMMbDI

10 KIACC

Kon

npoBepsieMoro
pe3ynbTaTa

1

MpoBepsieMble npeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obGpa3oBaTesibHOU NporpamMmmMbl cpegHero oowero
obpa3oBaHunA

Ymcna v BbluMcneHuns

1.1

OnepupoBaTb MOHATUAMMK: pauMoHanbHoe W [OencTBUTeNbHOe
4yncno, obblkHOBEHHAst U AecAaTUYHas Apo0b, MPOLEHTHI

1.2

BbinonHaTe apudmeTuyeckne onepaummM C pauMoHasnibHbIMU U
AeNCTBUTENBHBIMM YMCamMm

1.3

BbInonHATE NpUONMXKEHHbIE BbIMUCIEHMS, WCMONb3ys NpaBuna
OKpYrneHnsi, Aenatb NPUKNAOKY U OLEHKY pe3dyrnbTaTa Bbl4UCNEHMUN

1.4

OnepupoBaTb MOHATUSIMWU: CTENeHb C UeNnbiM MokasaTenem,
cTaHaapTHas dopMa 3anucu AeWCTBUTENbHOrO Yucna, KOpeHb
HaTypanbHOW CTEMeHW; WCMoNb30BaTb MNOAXOAsiYy0  opMy
3anMcu OEelcTBUTENbHbIX YMCEN ANs pelleHUst MNpaKTUYeCcKux
3ajad v npeacTaBneHnst AaHHbIX

1.5

OnepupoBaTb  MOHATUMSIMU:  CUHYC, KOCMHYC W  TaHreHc
NMPOU3BONbBLHOrO Yrna; UCnosb3oBaTh 3anncb MPOU3BONBLHOMO yrna
Yyepes obpaTHble TPUrOHOMETPUYECKME DYHKLIMM

ypaBHeHI/IFI 1N HepaBEeHCTBA

2.1

OnepupoBaTb MOHATUSIMU: TOXOECTBO, YpaBHEHWE, HePaBEHCTBO,
Lernoe, paunoHarnbHoe, nppaumoHarnsHoe ypaBHeHue,
HepaBEHCTBO, TPUTOHOMETPUYECKOE YpaBHEHNE

2.2

BbinonHATe npeobpa3oBaHUs TPUrOHOMETPUYECKUX BbIPAXKEHUI U
pelwaTtb TPUrOHOMETPUYECKNE YPABHEHMS

2.3

BbinonHaTe  npeobpasoBaHMs  UenblX,  pauMoHanbHbIX U
MppauUMoHanbHbIX BblPaXXeHUA U pellaTb OCHOBHbIE TUMbI LIEMbIX,
paLMOHanbHbIX 1 MpPaLMOHaNbHbIX YPaBHEHWI N HEPABEHCTB

2.4

MpyMeHATb  ypaBHEHWA U HepaBeHCTBaA ANA  pelleHus
MaTemaTU4eckux 3agad 1 3agad M3 pasnuyHbix obrnacten Hayku u
peanbHON XXN3HU

2.5

MogenupoBaTb peanbHble CuUTyauMm Ha a3blke anrebpsbl,
COCTaBNATb BbIPAXEHWs, YPaBHEHMWS, HEPABEHCTBA MO YCIOBMUIO
3agayv, mccrnefoBatb NOCTPOEHHblIE MOAENU C MCMOSib30BaHWEM
annapara anrebpbl

OYHKUMK 1 rpaddunKm

3.1

OnepupoBaTb NOHATUAMU: (PYHKUMS, CNOCOObLI 3adaHns PyHKLUN,
obnactb onpegeneHnsa nu MHOXeECTBO 3Ha4YeHUn PyHKUMK, rpadomk
dyHKUMKN, B3aMHO obpaTHbie OYHKLMM

3.2

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

3.3

Mcnonb3oBaTb rpaukm yHKUMM NS peLleHns ypaBHEHU

3.4

Ctpontb 1 4ntatb rpadukm NMHENHON YHKUMKW, KBaApaTUYHOW




JYHKUNN, CTENEHHOWN (PYHKUMM C LUernbiM nokasaTesnem

Ncnonb3oBaTb rpadmkn oyHKUMA AN ccnegoBaHUs Npoueccos U
3aBMCUMOCTEN MpU  peleHuMM 3agjady  Wu3  apyrux  y4yebHbIx

3.5 npegMeToB UM pearibHOM  >KU3HW, BblpaxaTb opmynamu
3aBUCUMMOCTU MeXAy BennymHamu
4 Hayana matemaTudeckoro aHanmsa
4.1 OnepupoBaTtb MNOHATUAMM: nocrefoBaTeNibHOCTb,
) apudmMmeTnyeckas U reomeTpuyeckas nporpeccun
OnepupoBaTtb NOHATUAMMN: BGeckoHe4vHOo ybbiBatoLLas
4.2 reomeTpuyeckas nporpeccusi, cymma OeCKOHeYHO YyOblBatoLLen
reoMeTpu4ecKon nporpeccun
4.3 3agaBaTb NocneaoBaTeibHOCTM pasnuyHbIMKM cnocobamu
4.4 Mcnonb3oBaTb CBOMCTBA nocnefoBaTenbHOCTEN U NPOrpeccun
ANA peLleHns peanbHblX 3a4a4 NPUKNagHoro xapakrepa
5 MHoxecTBa 1 foruka
5 1 OnepupoBaTb  MOHATUAMW:  MHOXECTBO,  onepauuu  Haj
MHOXXeCTBaMu
Wcnonb3oBaTb  TEOPETUKO-MHOXECTBEHHbIM  annapaTt  Ans
5.2 onucaHusa peanbHbIX MPOLECCOB U SABMEHUNA, NMpu pelleHnn 3agad
N3 gpyrux y4ebHbIX npeameToB
53 OnepupoBaTb MNOHATUSIMWU: oOrnpegerieHve, Teopema, creacTeue,
[0Ka3aTernbCTBO
11 KNACC
Kop lMpoBepsieMble npeaMeTHbIE pe3yribTaTbl OCBOEHUA
npoBepsieMOro  OCHOBHOMW Obpa3oBaTenibHOM NporpaMmmMmbl cpeaHero obuiero
pe3ynbTaTa obpa3oBaHus
1 Yncna u BbluMCEHNA
OnepupoBaTb  MOHATUAMW:  HaTypanbHOe, Uenoe  YUCo;
1.1 MCNONb30BaTb MPU3HaKM OENUMOCTU LenbIX Yucen, pasfoxXeHune
yucna Ha NPOCTble MHOXUTENWU ANA pelleHnsa 3aaad
1.2 OnepupoBaTb NOHATUEM: CTEMNEHDb C paLMOHarbHbIM NoKasaTenem
13 OnepupoBaTb MNOHATMAMMU: forapudPM uYucna, AeCATUYHbIE U
' HaTypasnbHble norapudmol
2 YpaBHEHMS N HepaBeHCTBa
MpMeHaTbL cBOMCTBA CTeneHn Ansa npeobpasoBaHns BblpaKeHUH,
5 1 OnepupoBaTb  MOHATMAMW:  rOKasaTenbHoe — ypaBHeHue U
HepaBEeHCTBO; pellaTb OCHOBHbIE TUMbI NOKa3aTerbHbIX ypaBHEHUI
N HepaBEeHCTB
BbinonHaTb npeobpasoBaHus BbIpaXXeHUN, cogepkaLmx
50 norapudmbl;  onepupoBaTtb  MOHATUAMU:  florapudmmuyeckoe
YpaBHEHME M  HEpPaBEHCTBO; pelwaTb  OCHOBHble  TUMbI
norapugMmn4ecKknx ypaBHEHNN N HEPABEHCTB
53 HaxoouTtb peLleHus NPOCTEeNLLNX TPUTOHOMETPUYECKUNX
HepaBeHCTB
2.4 OnepupoBaTb MOHATUSIMWU: CUCTEMA JIMHENHbIX YPaBHEHWA N eé




peweHne; uncnosrb3oBaTb CUCTEMY NINHENHbIX ypaBHeHvu7| and
peweHna npakTn4eckmx 3agav

HaxoouTb pelleHns npocTenMmx CUCTEM U COBOKYMHOCTEN

2.5 pauMoHanbHbIX YpaBHEHUA N HEPABEHCTB
MogenupoBaTb pearnbHble cuTyauMm Ha 43blke anrebpsbl,
56 COCTaBSIATb BbIPaXXeHUsl, ypaBHEHUS, HEpPABEHCTBA U CUCTEMbI MO
yCroBMO  3afayun, uWccrnegoBaTb MOCTPOEHHble  Modenu C
ncnonb3oBaHMEM annapaTa anrebpsbl
3 PyHKLMM 1 rpadnKm
OnepupoBaTtb NOHATUAMK: Nepuogmnyeckas (PYHKUMS, MPOMEXYTKN
MOHOTOHHOCTM  (PYHKUMM,  TOYKM  SKCTpeMyMa  (PyHKLMMW,
3.1 HanbonbLlee U HaMMeHbllee 3HaYeHUs PYHKUUN Ha MPOMEXYTKE;
nucrnonb3oBaTtb UX AN uccrnegoBaHus  OYHKUMW,  3aJaHHOM
rpacomkom
OnepupoBaTtb NOHATUAMMN: rpagounkm nokasaTesibHON,
39 norapnmMmmyeckom M TPUFOHOMETPUHECKNX dYHKUMI; n3obpaxaTtb
MX Ha KOOPAMHATHOW MMOCKOCTU WU UCMONb30OBaTb ANS pelueHust
ypaBHEHNN U HEPABEHCTB
N3obpaxaTb Ha KOOPAMHATHOW MNSIOCKOCTU TrpaduKkm NMHENHbIX
3.3 YpaBHEHUN N UCMONb30BaTb UX ONS PELUeHUss CUCTEMbI JIMHENHbIX
ypaBHEHWNN
3.4 Ncnonb3oBaTb rpadmkmn oyHKUMA AN UCCnegoBaHns NpoueccoB U
' 3aBUCMMOCTEN N3 APYrnx y4eOHbIX ANCUUNIINH
4 Hayana matematnyeckoro aHanmsa
OnepupoBaTb NOHATUSMU: HenpepbiBHAA (PYHKUMS, Npou3BoaHas
4.1 dYHKUMN; NCNONb30BaTb rEOMETPUYECKUA N (PUNYECKUIA CMbICH
Npon3BOgHOM ANs1 peLlleHns 3agav
49 HaxoguTe nponsBogHble 3neMeHTapHbIX (YHKUUWA, BbIYUCIATb
' Npon3BoAHbIE CYMMbI, NPOU3BELEHNS, YACTHOIO PYHKLMM
Mcnonb3oBaTb NpOM3BOAHYK ANA uUccrneaoBaHuss QYHKUMM Ha
4.3 MOHOTOHHOCTb W 3KCTPEMYMbI, MNPUMEHSTb  pe3ynbTaTbl
nccnenoBaHust K NOCTPOEHMIO rpadomkoB
Ncnonb3oBaTb MNPOM3BOAHYIO AN HaXOXAEHWUS  Haunydwero
4.4 peLleHns B NpuKnagHbIX, B TOM Y1Ce counarbHO-9KOHOMUYECKUX,
3agavax
45 OnepupoBaTtb NOHATUSAMW: NepBoobpasHasi U MHTerpan; NoHMMaTb
' reoMeTpu4ecKkum N Pusny4eckn CMbICI MHTerpana
46 Haxoountb nepBoobpasHble aneMeHTapHbIX (YHKLUMIA, BbIYUCASATb
' nHTerpan no cgopmyne HetoToHa — JlenbHnua
Pewatb npuknagHole 3agayM, B TOM 4ucne couuanbHo-
4.7 9KOHOMUYECKOro M M3MYEeCKOro xapaktepa, cpeacrBamu

MaTeMaTn4eCckKoro aHasimsa




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KNNACC

MpoBepsieMbI 3fIeMeHT cofepKaHuUA

Kopn
1 Yuncna v BblunCneHus
PaunoHanbHble 4yucna. OObLIKHOBEHHblIE W AECATUYHblE OPOOM, MPOLEHTHI,
OeckoHeuHble nepuogudeckue apobu. ApudmeTtmyeckme onepaumm C
1.1 pauuoHanbHbiMW  Yucnamu, npeobpasoBaHWss  YMCMOBbIX  BblIPAXEHWMN.
MpumeHeHne ppoben U MPOLEHTOB ANs peLleHns nNpuknagHbiX 3agady u3
pasrvyHbIX OTpacnen 3HaHNUN U peanbHOM XU3HU
HenctButenbHble 4ucna. PauuoHanbHble U MppaunoHasribHble 4ucna.
12 ApudmeTnyeckne onepaumm ¢ AenNcTBUTENbHLBIMU Yncnamu. MpnbnmxeHHble
BblYMCIEHUS, TMpaBuna OKpPYrfneHnd, npukMaka W oueHka pesynbTaTa
BblYNCIEHUN
CteneHb Cc uenbiM nokasatenem. CrtangaptHas ¢opma  3anucu
13 ,u,elleTBMTeanoro yucna. MWcnonb3oBaHne noaxogawen dOpMbl  3anucu
AENCTBUTENbHbIX YMcen AN pelleHnss NpakTUYeckux 3agad u npeacraBreHns
AaHHbIX
14 ApudmeTnyeckni KopeHb HaTypaﬂPHOIﬁ CTeneHu. Hencteus C
apnPMeTUYECKMMM KOPHAMMU HaTyparibHOW CTENEHU
15 CWHYC, KOCMHYC M TaHreHC 4YUCrIOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHCc YMCrioBoro apryMmeHTa
2 YpaBHEHUSI N HepaBeHCTBa
2.1 ToxaecTBa 1 TOXXAECTBEHHbIE Npeobpa3oBaHus
50 MpeobpasoBaHue TPUrOHOMETPUYECKNX BblpaXXeHUN. OcHoBHblE
TPUroHOMETpUYecKme opmyIrbl
53 YpaBHeHue, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pelleHne HepaseHcTBa. MeTtoa
WHTEepBasioB
2.4 PeweHne uenbix n gpobHO-paunoHanbHbIX ypaBHEHUN 1 HEPABEHCTB
2.5 | PeleHne nppaumoHasnbHbIX YpaBHEHU N HEPABEHCTB
2.6 PeweHne TpuroHoMeTpuyeckmux ypaBHeHUM
57 MpumeHeHne ypaBHEHUN U HEPaBEHCTB K PeLIeHNI0 MaTeMaTU4ecKNX 3aAaq U
3agay 13 pasnuyHbiX 0bnacTen Hayku n peanbHOM XU3HK
3 PyHKUUKN 1 rpadomKm
3.1 ®dyHKUMA, cnocobbl 3agaHnsa pyHkuuKn. M'paduk dyHKkumn. BaanmHo obpaTtHble
dyHKUMM
30 O6nacTtb onpefgeneHusa u MHOXECTBO 3Haqu.|'/||7| dyHKUMN. Hynn dyHKUMK.
[MpomexXyTKn 3HaKONOCTOSAHCTBA. YETHbIE N HEYETHBbIE (PYHKLMMU
33 CrteneHHas qv)yHKLl,I/IFI C HaTyparbHbIM 1 LembiM nokasaTenem. Eé cBowcTBa u
rpadouk. CBoncTBa U rpadouK KOPHS N-On cTeneHu
3.4 TperqueTpmquKaﬂ OKPYXHOCTb, ornpejerieHMe  TPUroOHOMETPUYECKNX
dYHKUMA YNCITOBOrO apryMeHTa
4 Hayana matemaTnyeckoro aHanmsa
41 [MocnepoBaTernbHOCTH, cnocobbl 3agaHus nocriegoBaTesibHOCTEN.




MOHOTOHHbIE NOCNeOoBaTENbHOCTH
ApucmeTnyeckana n reometpuyeckasa nporpeccun. beckoHedHo yO6biBatowias
4p  reomeTpudeckas nporpeccusi. Cymma 6eCKOHEeYHO ybbiBatoLen
reomeTpuyeckon nporpeccum. Popmyna CnoxHbIX NpoLeHToB. cnonb3oBaHue
nporpeccumn ans peweHns peanbHbIX 3a4a4 NpUKNagHoro xapakrepa
5 MHoXecTBa M1 fornka
MHoXxecCTBO, onepaumm Hag MHoxecTBamu. [Ouarpammbl Ounepa — BeHHa.
5.1 [MpuMeHeHne TeopPEeTMKO-MHOXECTBEHHOMO annapara Ans onMcaHns pearsibHbIX
NPOLECCOB U SABMIEHWIA, MPU PELLEHNN 3a4a4 U3 APYrnX y4EBHbIX NpeamMeToB
5.2 OnpepgeneHne, TeopemMa, crneactene, 4oKas3aTenbCTBO
11 KITACC
Kon NMpoBepsieMbIN 3N1EMEHT coAepKaHUA
1 Yucna u BblMMCIEHNS
1.1 HaTtypanbHble 1 uenble Yncna. NpunsHaku 4enMmocTy LesnbixX Yynucen
1.2 CTteneHb ¢ paumoHanbHbIM nokasatenem. CBONCTBa CTENEHM
1.3 Jlorapudm ymcna. lecaTuyHble 1 HaTypasnbHble norapugmsl
2 YpaBHEHWS N HEpaBEHCTBA
2.1 MpeobpasoBaHMe BbIpaXXEHWU, CoaepKaLmMX norapmdmel
50 MpeobpasoBaHue BblpaXXeHUN, COAEPKALLMX CTENEHU C paLMOHanNbHbIM
nokasarenem
2.3 [MpumMepbl TPUrOHOMETPUYECKMUX HEPABEHCTB
2.4 lNokasaTenbHble ypaBHEHNSA N HEPABEHCTBA
2.5 Jlorapudmuyeckme ypaBHeHUS U HEpPaBEHCTBA
56 Cuctembl J'II/IHevI7IHbIX ypaBHeHlilVl. PelwweHne npuknagHbix 3agay ¢ NOMOLLbHO
CUCTEMbI NIMHENHBIX YPaBHEHUN
2.7 Cucrembl 1 COBOKYMHOCTU paumoHarbHbIX YPaBHEHNN N HEPABEHCTB
MNpumeHeHne  ypaBHEHWA, CUCTEM U  HEpPaBeHCTB K  peLleHuto
2.8 MaTemaTuUyeckux 3agay 1 3agad M3 pasnmyHbiX obnacTen Haykm u peanbHON
XU3HU
3 PyHKUMN 1 rpadomKu
dyHKuma. lNMepuognyeckme yHKUMK. [IPOMEXYTKM MOHOTOHHOCTU (PYHKLNWN.
3.1 Makcumymbl 1 MUHUMYMbI (PyHKUMK. Hanbonbluee n HanMeHbLlee 3Ha4YeHne
PYHKUNN HA NPOMEXYTKE
3.2 TpuroHomeTpudeckne yHKLMU, NX CBONCTBA U rpadouku
3.3 lMokasaTenbHasa n iorapupmmuyeckas yHKUMN, UX CBONCTBA U rpacumkm
3.4 VMcnonb3oBaHue rpadukoB OYHKUMA ONS peLlleHns YpaBHEHUA U JIMHENHbIX
cucTem
Mcnonb3oBaHne rpadukoB QYHKUMA ONA  UCCefoBaHUA NpOLEecCoB W
3.5 3aBMCUMOCTEN, KOTOPbIE BO3HMKAKOT NPU PELLEeHnM 3a4aud M3 apyrnx y4ebHbIx
npeamMeToB N peanbHOW XN3HU
4 Hayana matematnyeckoro aHanmsa
4.1 HenpepbiBHble pyHKUMK. MeToa nHTepBanoB ANsa peLeHns HepaBeHCTB
4.2 lMpounseogHaa  dyHKuMKU. [eomeTpuyeckui UM PU3MYECKUA  CMbICH




NpPon3BOAHOM

MpounsBogHbIe areMeHTapHbIX dYHKUMNA. dopmynbl HaxoXxaeHus

4.3 NPOM3BOOHON CYMMbI, MPON3BEAEHUSA M YACTHOIrO (PYHKLNI
lMprMeHeHne NPOU3BOAHOM K UcCCNenoBaHMlo PYHKUMIN HA MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. HaxoxgeHne Hambonbwero W HaWMEHbLIEro 3Ha4YeHust
dYHKUNN Ha oTpe3ke
lMpyMeHeHne npoOu3BOAHOW AN HaXOXOEHUS HaWNyyllero pelleHus B
4.5 NpUKNagHblX 3agadax, Ans onpedeneHust CKOpOoCTWU npouecca, 3agaHHOro
doopmysion unm rpadoMkKom
4.6 MepBoobpasHas. Tabnvua nepBoobpasHbIX
4.7 WHTerpan, ero reomeTpudeckun wn uandeckum cmbicrn. BblumcneHve

NHTerpana no dopmyne HeoToHa — JlenbHmnua




NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHWUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA30OBATEJIbHOU NPOIrPAMMbI CPEAHEIO
OBLUEIN0 OBPA30OBAHUA

Kopn
npoBepsieMoro
TpeboBaHus

NMpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
OCBOEHMUA OCHOBHOM OOpa3oBaTeNnbHOW NporpaMmmMmbl cpeaHero
obuwero obpasoBaHus

BrnageHne wmeTogamu [okasaTenbCTB, anroputMamu pelleHus
3agjay; ymeHuve opMynupoBatb W OnepupoBaTb MNOHATUSMW:
onpenereHve, akcMoma, Teopema, crieicTene, CBOMCTBO, NPU3HaK,
[0Ka3aTernbCTBO, paBHOCUSbHbIE (DOPMYSIMPOBKU; NPUMEHATL UX;
ymMeHne opmynmposaTb obpaTtHoe M NPOTUBOMOSIOKHOE
yTBEPXAEHWe,  MpUMBOOUTL  MpPUMEpPbl U KOHTPNpUMeEpsI,
ncrnonb3oBaTtb MeTo4 MaTemMaTUdYecKon WHAOYKUMW; NpOoBOAMTb
AoKasaTerlbHble pacCyXOeHus Npu pelleHnn 3agad, oueHuBaTb
NOrnMYecKkyo MNpPaBUNBHOCTb PacCyXOeHUn; yMeHWe onepupoBaTb
MOHATUMAMMU:  MHOXECTBO, MNOLAMHOXeCTBO, ornepauuum  Hapg
MHOXeCTBaMu; YMeHMe UCMNosSib30BaTb TEOPETUKO-MHOXECTBEHHbIN
annapart ansg onucaHusa pearnbHbIX MPOLECCOB U ABMEHUNA U Mpu
peweHnn 3agay, B TOM 4ucne u3 apyrux yvyebHbIX npeameTos;
yMEHWe onepupoBaTb MOHATUAMW: rpady, CBA3HbLIA rpad, Aepeso,
UUKI, rpad Ha NMOCKOCTU; YMEeHWe 3aJaBaTb U OnucbiBaTb rpadobl
pasnuyHbiMM cnocobamu; ucnonb3oBaTb rpadbl MpU peLueHnm
3agau

YMeHvne onepupoBaTtb MOHATUMAMMU: HaTyparbHOE 4uCho, uenoe
4YMCno, CTeneHb C LenbiM Mnoka3aTenem, KOpeHb HaTyparibHOM
CTeneHn, CTeneHb C pauuoHanbHbIM MokasaTenem, CTerneHb C
AENCTBUTENbHbLIM NoKa3aTenem, norapudm vmcna, CMHyC, KOCUHYC
MW TaHreHC npPOU3BOSIBHOMO Yucrna, OCTaToK Mo  MOAYIo,
paunoHanbHOe 4uCno, uppauuoHanbHOEe YMCo, MHOXeCTBa
HaTyparnbHbIX, UenblX, pauMOHanbHbIX, OENCTBUTENbHbLIX YUCEST;
YMEHMe Ucnonb3oBaTh NPU3HaKkM A4eNMMOCTM, HAMMEHbLUNA 0BLLMIA
Aenutenb N HaMMmeHblLlee obliee kpaTHoe, anroputm EBknuaa npwm
peleHnn 3agad; 3HAKOMCTBO C PasfIMYHbIMW  MO3ULMOHHLIMU
CUCTEMAMM  CYUCMEHUS; YMEHMEe  BbINOSMHATL  BblYUCHEHME
3Ha4yeHnn n npeobpas3oBaHUA BbIpaXEHWA CO CTEeNeHAMU U
norapugmamu, npeobpasoBaHus APOBHO-paLMOHanbHbIX
BblpaXXeHWI; yMeHune onepupoBaTb NMOHATUAMMU:
nocrnegoBaTesibHOCTb, apudmeTnyeckas nporpeccus,
reomeTpuyeckas nporpeccus, BGeckoHe4HOo ybbiBatoLas
reomeTpuyeckas nporpeccus; yMeHue 3apaBsaTtb
nocrnegoBaTenibHOCTU, B TOM 4MCME C MOMOLLBbI PEKYPPEHTHbIX
dopmyn; ymeHue onepupoBaTb MOHATUAMMU: KOMMEKCHOE YUCHO,
COMPSPKEHHbIE  KOMMSEKCHble 4ucna, Moayfnb U aprymeHT
KOMMMEKCHOro 4ucna, dopmMa 3anucu  KOMMSEKCHbIX — Yncen
(reomeTpuyeckas, TpuUroHomeTpuyeckaa U anrebpaudeckas);
yMeTb NPOU3BOAUTL apudMeTUYeCKne AEUCTBUS C KOMMMEKCHbIMU
ynucnamn; NPUBOAUTL MPUMEPbLI  UCMONb30BaHUA KOMMIEKCHbIX
yucen; onepuvpoBatb MOHATUAMW. MaTpuua 2x2 un  3x3,
onpefenuTens MaTpuLbl, reOMETPUYECKMIA CMbICI onpeaenuTens




YMeHve ornepupoBaTtb NOHATUAMM: pauuoHanbHble,
nppaumnoHarnbHble, nokasaTesibHble, CTENeHHble,
norapugmMmmnyeckme, TPUroHOMeTpUyeckme ypaBHEHUS n
HepaBeHCTBa, WX CUCTEMbl; YMEHWe OnepupoBaTb MOHATUAMMU:
TOXOECTBO, TOXAECTBEHHoe npeobpasoBaHMe, YypaBHeHMe,
HepaBEeHCTBO, cuctema ypaBHEHUN n HepaBeHCTB,
PaBHOCUMNBHOCTb YpaBHEHUW, HEPaBEHCTB W CUCTEM; YMeHue
pewaTtb YpaBHEHWHA, HepaBeHCTBA W CUCTEMbl C MOMOLLbIO
pasfiMyHbIX NPUEMOB; pelwaTb YpaBHEHUs, HepaBeHCTBa W
CUCTEMbI C MapaMeTpoM; NPUMEHATb YpaBHEHWS, HEpPaBEHCTBa, UX
CUCTEMbl [ONS peleHus MaTeMaTuyecknx 3agad u 3agad u3
pasnnyHbIX 06S1aCTEN HAYKM U peanbHOM XNU3HU

YMeHne onepupoBaTb NOHATUAMU: PYHKUKUSA, YETHOCTb (OYHKLMW,
nepnoanyHOCTb dyHKUMN, OrpaHNYeHHOCTb dyHKUMN,
MOHOTOHHOCTb (PYHKUMW, IKCTpeMyM YHKUMU, Hanbonbluee U
HauMeHbLlee 3Ha4yeHus OYHKUMW Ha MPOMEXYTKe, HenpepbiBHas
QYHKUMS, acuMmnToTbl rpaduka QYyHKUMW, nepBas W BTOpas
nponssogHasi (PyHKUUK, reoMeTpUYeCcKUn U (PU3NYECKMN CMbICH
npoun3BogHOM, NepBoobpasHasi, onpeaenéHHbIN NHTEerparn; ymeHue
HaxoauTb acUMNTOTbl rpadumka YHKUUKW, YMEHWEe BbIYUCASATb
NPOu3BOAHbIE CYMMbl, MPOU3BEAEHUS, YAaCTHOrO U KOMMO3ULMK
YHKUMIA, HAXOOUTb YpaBHEHNE KacaTeSlbHOW K rpadpuky yHKUuUWK;
YMEHMEe HaxoguTb MNPOU3BOAHbIE 3NEeMEHTapPHbIX  PYHKLUWNA;
yMEHMEe  UCNoMb30BaTb MNPOM3BOAHYIO ON9  UCCnegoBaHUS
dyHKUMA, HaxoouTb HaubonblMe W HauMeHbluMe 3HayYeHus
YHKUMA; CTPOUTb rpacomvkm MHOrOYSIEHOB C UCMOSfb30BaHNEM
annapata MateMaTUyeckoro aHanusa; NpPUMEHSTb MPOU3BOAHYH
ANS HAaXOXOEHUA Haumnydlero peweHus B MpuknagHblX, B TOM
yncrne  CcoumanbHO-IKOHOMMYECKMX W (DM3MYECKUX  3aJadvax;
HaxoauTb nrowaan n obbEMbl uryp C MOMOLLBID MHTerpana;
npvBOAMUTbL  MPUMEPbI  MaTemMaTU4ecKoro MOAEeNMpoBaHMA C
nomMoLLb AnddepeHynanbHbIX ypaBHEHUN

YMeHue onepupoBaTb MOHATUAMU: rpadumk yHKuMM, obpaTtHas
dyHKUMS, KomMnosmymsa YHKUNRA, nuHenHas dyHKUMS,
KBagpaTuUdHaa QyHKUMS, paumoHanbHas QyHKUMS, CTeneHHas
dyHKUMS, TPUroHOMeTpUYeckme dyHKUMN, obpaTtHble
TPUroHOMeTpuyeckme dyHKUMN, nokasartesibHas n
norapugmMmmyeckaa  (OyHKUUKW;,  yMeHue  CTpouTb  rpadumkm
N3YYeHHbIX YHKUMA, BbINOMHATL nNpeobpasoBaHus rpadumkos
YHKUMA, UCMONb30BaTb rpadoukn And M3yyYeHus npoLeccoB U
3aBMCUMOCTEN, NPU pelleHnn 3agad  u3  Apyrux  yy4ebHbIX
npegMeToB U 3a4ad M3 pearnibHOW XXU3HW; BblpaxaTb hopmMynamm
3aBMCUMOCTU MeXAy BeSfiMdMHaMu; UCnonb3oBaTb CBOWCTBA U
rpadovkn OyHKUMI ONa peLleHns ypaBHEHUN, HEpaBEHCTB U 3a4au
C napameTpamu; wusobpaxaTb Ha KOOPOWUHATHOW MIOCKOCTU
MHOXEeCTBa peLleHn YpaBHEHNN, HEPABEHCTB U UX CUCTEM

YMeHve peluaTb TEKCTOBble 3a4ayu pasHbIX TUMOB (B TOM Yucne
Ha NPOLEHTbl, JONW U YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb
TOBApOB M YCMNyr, Hanoru, 3agayn u3 obnactu ynpasBrneHusi
MYHLIMU U CEMENHbIMU DMHAHCAMW); COCTaBNSATb BbIPaXEHMS,




YpaBHEHWs, HEpPaBEHCTBA W MX CUCTEMbl MO YCIMOBMIO 3agauu,
nccnegoBaTtb nony4YyeHHoe peLueHue " oLeHnBaTb
npaBAoOnoAobOHOCTL  pe3ynbTaToB;,  yMeHWe  MoAenupoBaTb
pearnbHble CUTyauunm Ha £3blke MaTemMaTWKu, COCTaBNSATb
BbIpaXX€HWs!, YpaBHEHUsI, HepaBEeHCTBaA M X CUCTEMbI MO YCIOBUIO
3agayun, mMccnenoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapaTta anre6pbl, MHTEPNPeTUPOoBaTb NOMNYyYEHHbIV pe3ynbTaTt

YMeHne onepupoBaTtb MOHATUAMU: cpeaHee apudmMeTudeckoe,
MeanaHa, Haubonbllee W HauMeHbLuee 3HadYeHus, pasmax,
auncnepcusl, ctTaHaAapTHOE OTKITOHEHUE YNCIOBOro Habopa; ymeHue
n3BnekaTb, UHTEPNPETUPOBATbL UHAOPMALNIO, NPEACTABIIEHHYIO B
Tabnuuax, Ha guarpammax, rpadumkax, oTpakalollyr CBOWCTBA
pearnbHbIX NPOLECCOB N SBMEHWUN; NPEeACTaBnsaTb MHopMaumio ¢
nomowbio Tabnuy M gmarpamm; MUccnegoBaTb CTaTUCTUYECKMUE
AaHHble, B TOM YucCne ¢ NpMMeHeHUeM rpadndeckmx MeToaoB U
3MIEKTPOHHLIX CPeAcTB; rpaduyeckn wmccregoBaTb COBMECTHbIE
HabnaeHns C NOMOLLbK AnarpamMm pacCemBaHUA U FIMHENHON
perpeccum

YMeHne onepunpoBaTb NOHATUAMM: CryYarHbIA ONbIT U CrlydanHoe
cobbITne, BEPOATHOCTb CIly4anrHOro cobbITUS; YMEHUe BbIYUCASATb
BEPOATHOCTb C  UCMOSb30BaHWEM  rpaduyecknx MeTOAOB;
NPUMEHSATb (POPMYIbl CNOXEHUS U YMHOXEHUA BEPOSITHOCTEN,
dopmyny  MonHoun BEPOSATHOCTMH, dopmyny  bepHynnu,
KOMOMHaTOpHble akTbl U POPMYyIbl; OUEHMBaTb BEPOSITHOCTU
peanbHbIX COObITUI; YMEHMe onepupoBaTh NOHATUAMMW: CryYanHas
BeNUYMHa, pacnpegernieHe BeposiTHOCTEW, MaTemaTudeckoe
OXuaaHue, gucnepcus U CTaHgapTHOe OTKMNOHEeHWe CriydanHoun
BENUYUHBI, PYHKUMN pacnpegeneHnsa n niioTHOCTU paBHOMEPHOTO,
NnoKasaTerbHOr0O W  HOPManbHOro  pacnpefeneHvuii; yMeHue
MCnonb3oBaTb CBOWCTBA U3YYEHHbIX pacnpegeneHun  ans
pelweHna 3ajay; 3HAKOMCTBO C MOHATMAMM: 3aKOH OOonbLIMX
yucen, MeToabl BbIDOPOYHbIX UCCNefoBaHWUA; YMEHNe MpUBOANUTL
npuMepbl NPOSBNEHNA 3akoHa OOnblIMX YMcen B MPUPOLHbLIX U
OOLLECTBEHHbIX SBNEHUSX; YMEHMEe OonepupoBaTb MNOHATUAMM:
coyeTaHue, nepecTaHoBKa, 4ncno coyeTaHun, 4Yncrno
nepecTaHOBOK; OnHOM HbloTOHa; ymeHue NPUMEHSATb
KOMOUHATOpPHbIEe PakTbl M pacCyXOeHus Ons peleHusa 3ajav;
oueHMBaTb BEPOSATHOCTU peasribHbIX COBObITUIA;  COCTaBNATb
BEPOSATHOCTHYIO MOAeNb W  MHTEpPNpeTupoBaTb MNOMYyYEHHbIN
pesynbtat

YMeHvne onepupoBaTb MOHATUSIMU: TOYKa, MNpsiMasl, MMOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Ny4d, BEnW4YuHa Yyrna, nAoCKUA Yrom,
ABYrPaHHbIN Yror, TPEXrpaHHbIN Yron, cKkpelumBaLwmnecs npsivblie,
napannenbHOCTb M NeprneHanKYNnsipHOCTb NPSIMbIX U MIIOCKOCTEWN,
yron mexay npsiMbiMu, Yron mexay NpsiIMOM M MIOCKOCTbIO, Yrof
MeXady MNIOCKOCTAMW, paccTosiHMe OT TOYKM [0 MAOCKOCTH,
paccTosiHe MexXay NPSIMbIMU, PacCTOSHUE MeXAy MIOCKOCTAMMU;
YMEHWEe UCMOoNb30BaTb MpPU pelleHnn 3agay U3ydeHHble dakTbl U
TeopeMbl NNaHUMETPUN; YMEHME OLIEHMBaTL pPa3Mepbl 0OBLEKTOB
OKpY)Xalollero Mupa; CTpouTb MaTemMaTuyeckne MoAenu cC




NOMOLLbID reoMeTpnvecKmnx NMOHATUA U  BENUYUH, pewaTtb
CBA3aHHbIE C HUMU MpPaKTn4ecKkmne 3agayun
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YMeHue onepupoBaTb MOHATMSAMWU: Nnowagb Gurypbl, 06HLEM
durypbl, MHOrorpaHHuUK, MNPaBUIIbHbIN MHOFOrPAHHUK, CeYeHue
MHOrorpaHHvuka, ky6, napannenenunen, npusma, nupamunaa,
durypa n noBepxHOCTb BpalLleHUs, UMnnHap, KOHyc, wap, cdepa,
nnowaab cdepsl, nnowans MOBEPXHOCTU NupamMuabl, MPU3Mbl,
KOHyca, uunuHapa, 06BHEM Kyba, NPAMOYrOSIbHOIO
napannenenunena, nuMpaMmuabl, NpPU3Mbl, LUUNUHOPA, KOHYCa,
lWapa, pasBépTka MOBEPXHOCTU, CEYEeHUs KOHyca W uunuvHapa,
napannesibHble OCY UM OCHOBAaHWUIO, CeveHue Liapa, NITOCKOCTb,
Kacawwasca cdepbl, UWNUMHAOPA, KOHYCa; YMEHue CTpOouTb
ceyeHne MHOrorpaHHuka, nsobpaxaTb MHOrorpaHHUKNU, Urypbl u
NOBEPXHOCTN BpaLLEHUs, UX CeYeHUd, B TOM 4YuUCrie C MOMOLLbIO
9NEKTPOHHbIX  CPencTs; yMEeHne  nNpuMeHATb  CBOWCTBA
reomeTpuyecknx  uryp, camocTosTenbHO  (popmynupoBaTtb
onpefeneHvs usyvyaemblx dwuryp, BblABUMraTb runotesbl O
CBOMCTBAX M Npu3HaKax reomeTpuyeckux ¢uryp, obOCHOBbIBaTb
UNn onposepratb MX; YMEHWe NpPoBOAUTb Knaccudukauno duryp
No  pasnUYHbIM  MpuU3HaKaMm,  BbINOMHATL  Heobxoaumble
AONOMNHUTENbHbIE NOCTPOEHNS
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YMeHne onepupoBatb MNOHATUSIMU: OBWXKEHWE B MNPOCTPAHCTBE,
napannenbHbli  MEPeHoOC, CUMMETPUSs Ha MNIOCKOCTM U B
NpoCTpaHCTBEe, MOBOPOT, npeobpasoBaHve nogobusi, NogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W MOAOOHbIE Urypbl, B
TOM 4ucne B MNpuUpoAe, WCKYCCTBE, apXUTEKTYpe; MUCMNONb30BaTb
reomMeTpuyeckMe OTHOLIEHUS NPW peLleHun 3adadvy; HaxoauTb
reomMeTpuyeckne BenuyuHbl (OsMHa, yron, nnowanb, 06bLEM) npu
peleHnn 3agay 13 Apyrnx y4yeOHbIX npeaMeToB U U3 pearibHON
XWU3HW; YMEHME BbIYMCNATb FeOMETPUYECKME BENUYMHbI (OMHa,
yron, nnowanb, o6bEM, nnowagab MNOBEPXHOCTU), WUCMOSb3yS
n3ydyeHHole OpMynbl M MeTOAbl, B TOM uucre: nnowagb
MOBEPXHOCTU NUpamMuapbl, NpuU3Mbl, KOHyca, UMNUHAPA, nnowiagb
coepbl; 00bLEM Kyba, NpPsSIMOYrofibHOro  MNapannenenuneaa,
nMpaMmuabl, NpU3Mbl, UMNMHAPA, KOHyCa, Lwapa; YMEHUe HaxoauTb
OTHoLleHNe 06bEMOB NOAOGHBIX huryp
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YMeHue onepupoBatb MNOHATUAMU: MNPAMOYrofibHas cuctema
KoopauMHaT, BEKTOp, KOOPAMHATbl TOYKW, KOOpPAMHATbl BEKTOPa,
CyMMa BEKTOPOB, MPOu3BeAEeHNe BEKTOpPa Ha YUCHO, pasfoxeHue
BekTopa no 6asucy, cKansipHoe MpoM3BEeAEHNE, BEKTOPHOE
npoussefeHve, yron Mexay BeKTopamMu; yMeHuWe WUCMonb30BaTb
BEKTOPHbIN " KOOpANHATHbIN MeToq ans peLueHus
reoMeTpu4ecKnx 3agad v 3agad gpyrmx y4ebHolx npeameTos
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YMeHvne Bblbvpatb NOAXOOAWMA MeTond ANdA pelleHus 3agadw;
NOHUMaHNE 3HAYMMOCTM MaTeEMaTUKU B WU3YYEHUU MPUPOAHBLIX U
0OLEeCTBEHHbIX MPOLECCOB W SBMIEHUW, yMeHMe pacrno3HaBaTb
NposiBNeHNe 3aKOHOB MaTeMaTMKM B  WUCKYCCTBE, YMEHWe
NPUBOOUTL MPUMeEPbI MaTeMaTUYeCKUX OTKPbITUMA POCCUNCKON WU
MWPOBOW MaTeMaTU4ECKON HayKu




NMEPEYEHDb 3JIEMEHTOB COAEPXXAHWUA, MPOBEPAEMbIX HA EI3 MO

MATEMATUKE
Kon NMpoBepsieMbIN 3neMeHT coaepXKaHusA
1 Yuncna m BblYUCEHNSA
1.1 HaTtypanbHble u uenble yicna. lNpusHaku 4enMmocTu LernbiX Yncen
12 PauunoHanbHble yncna. OBbIKHOBEHHbIE U AecATUYHbIe ApOobu, MPOLEHTHI,
BGeCcKoHeYHble nepuoanveckne gpobm
13 ApudmeTnyeckum  KopeHb HaTypanbV|-|017| cteneHn. [HenctBna ¢
apuMeTU4eCKMMN KOPHAMUM HaTypasibHOW CTeNeHn
14 CTeljeHb C uenbiM nokasatenem. CTeneHb C paunoHarbHbIM NokasaTenem.
CsowncTBa cTenexHun
15 CWHyC, KOCMHYC W TaHreHC YMCNoBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YNCroBoro apryMmeHTa
1.6 Jlorapudm yucna. lecatTudHble 1 HaTypasnbHble norapugmel
HencTtButenbHble Yncna. ApudmMmeTnyeckme onepauumn ¢ 4ENCTBUTENbHBIMU
1.7 yucnamu. MNpuBRMxKEHHbIE BbIYUCIEHNUSA, NpaBuia OKPYrieHns, npukuagka m
oLeHKa pesyrbTaTta BblYUCIIEHUI
1.8 MpeobpasoBaHme BblpaXXeHUm
1.9 KomMmnnekcHble Yynucna
2 YpaBHEHUS N HepaBeHCTBa
2.1 Llenble n apobHOo-paLmoHanbHble ypaBHEHUS
2.2 MppaumnoHanbHble ypaBHEHUS
2.3 TpuroHomeTpudeckue ypaBHeHUs
2.4 lMokasaTenbHble 1 norapumMuyeckne ypaBHeHUs
2.5 Llenble n apobHo-paLmoHanbHble HepaBeHCTBA
2.6 MppauunoHanbHble HepaBeHCTBa
2.7 lNokasaTenbHble 1 norapudmMmnyeckme HepaBeHCTBa
2.8 TpuroHoMeTpu4eckne HepaBeHCTBa
2.9 CunctemMbl U COBOKYNHOCTU YPaBHEHU N HEPABEHCTB
2.10 YpaBHeHWs, HepaBeHCTBA U CUCTEMbI C NapameTpamMu
2.11 MaTpuua cuctemsl NiMHeHbIX YpaBHeHn. OnpegenuTens MaTpuub
3 PyHKUUN 1 rpadorKu
®dyHKkuMA, cnocobbl 3agaHma  dyHkumn. [padumk  dyHkumn. B3anmHo
3.1 obpaTHble QyHKUMKU. YETHbIE U HeyéTHble dyHKuMKn. [lepuognyeckune
dOYHKUMM
O6nacTb onpegeneHnsa 1 MHOXECTBO 3HayYeHUn yHKuun. Hynu dyHKuuu.
39 lMpomexyTkn 3HakonocToAHCcTBa. [1pOMEXYTKM MOHOTOHHOCTU (PYHKLMMW.
Makcumymbl 1 MUHUMYMbl  (OYHKUMK. Haunbonbliee ©n HauMMeHbluee
3HayeHue PYHKLUN Ha NPOMEXYTKE
33 CteneHHas (bvaKLI,I/ISI C HaTypasnbHbIM W LeMnbiM nokasatenem. Eé ceonctBa
n rpacpmk. CBOMCTBA M rpaduK KOPHS N-OM CTENEHU
3.4 TpuroHomeTpudeckne yHKLMU, NX CBONCTBA U rpadouku
3.5 lNokasaTenbHas u norapndmMmmndeckas PyHKUNN, UX CBONCTBA N rpaduKkn




Toukn paspbiBa. AcMnTOTbl rpadukoB dyHKUMA. CBOMCTBa (OYHKUMUN,

3.6 HernpepbIBHbIX HA OTpe3Ke
3.7 NocnegoBaTenbHOCTM, CNOCOObLI 3a4aHNA NocneaoBaTENIbHOCTEN
38 ApudmeTnyeckas u reometpuyeckass nporpeccun. dopmyra  CroXHbIX
NPOLIEHTOB
4 Hayana matemaTu4eckoro aHanmsa
4.1 MpounssogHas dyHKuMW. NMpon3BogHble 3NeMeHTapHbIX QYHKLNI
[MpumeHeHne Npon3BOOHOM K UCCnesoBaHUIO (PYHKUMA HA MOHOTOHHOCTbL U
4.2 9KCTpemMyMbl. HaxoxgeHne Hambonbllero M HaMMeHbLUero 3HadYeHus
dOYHKLMM Ha OTpe3Ke
4.3 lMepBoobpasHas. NHTerpan
5 MHoxecTBa 1 noruka
5.1 MHoXecTBO, onepauuu Hag MHoXecTBamu. [Juarpammbl Sunepa — BeHHa
5.2 Jlornka
6 BeposiTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHasa ctaTucTUka
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 eomeTpus
7.1 ®Purypbl Ha NSIOCKOCTU
7.2 [MpsiMble M NAIOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKK
7.4 Tena v NOBEPXHOCTU BpaLLeHNs
7.5 KoopaunHaTbl U BEKTOpPbI
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