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NMOACHUTEJIbHAA 3AMNMUNCKA

Y4yebHbIt Kypc «Anrebpa 1 Hayana matemMaTU4eCKOro aHanmsa» ABnAsieTCs OQHUM
n3 Hanbonee 3Ha4YMMbIX B nporpamme cpegHero obuiero obpasoBaHUsi, NMOCKOSbKY, C
O[HON CTOPOHbI, OH obecnevMBaeT MHCTPYMEHTanbHyt0 06a3y Ans M3yvyeHus Bcex
€CTeCTBEHHO-Hay4HbIX KypcOB, a C [OpYyron CTOPOHbl, POPMUPYET Inornyeckoe u
abcTpakTHoe MbiwsieHne o0yyarLWmnXCcs Ha YpOBHE, HEOO6XOAMMOM ANs OCBOEHUSA
NHpopmaTnKM, OBLLECTBO3HAHUS, WUCTOPWUWN, COBECHOCTU W OpYyrux AucumniunH. B
pamkax gaHHoOro yyebHoro kypca obyvatowmecs oBnagesatoT yHMBepcarbHbIM A3bIKOM
COBPEMEHHOM HayKu, KOTopasi (popMynupyeT CBOM OOCTUMXEHUS B MaTeMaTUyeCcKon
dopme.

Y4yebHbI Kypc anrebpbl U Hadan MaTeMaTM4ecKoro aHanusa 3aknagbiBaeT
OCHOBY A5 YCNELHOro OBnageHns 3akoHamu pusmku, Xxumum, 6uonornm, NOHMMaHuA
OCHOBHbIX TEHOEHUMN pPa3BUTUA IKOHOMUKM W OBLLECTBEHHOW XW3HW, MNO3BONSET
OPMEHTUPOBATLCA B COBPEMEHHbIX UMMPPOBLIX W  KOMMbIOTEPHBIX TEXHOSOMUSIX,
yBEPEHHO UCMOSb30BaTh UX ANdA AarnbHenwero oopasoBaHns 1 B NOBCELHEBHOW XU3HU.
B 1O Xe Bpemsi oBnageHve abCTpaKTHbIMM U NOMMYECKM CTPOrMMWU KOHCTPYKLMUSMM
anrebpbl 1 MaTemMaTU4ECKOro aHanu3a pasBmBaeT YMEHNEe HaxoanTb 3aKOHOMEPHOCTH,
000CHOBbIBaTb WCTUHHOCTb, [OKa3blBaTb YTBEPXOAEHMS C MOMOLLUBI WHAYKUUK W©
paccyxnaTb  OeOyKTMBHO,  UCnomnb3oBatb  000OWEeHMe 1 KOHKpeTu3auuio,
abcTparnpoBaHue 1 aHanoruo, popMmmpyeT KpeaTUBHOE N KPUTUYECKOE MbILLSIEHNE.

B xopme wu3syyeHums y4yebHoro kypca «Anrebpa n Hayana MaTtemaTuyeckoro
aHanusa» obyvallmeca nonyyatT HOBbLIM ONbIT pPeleHns MnpuknagHbIX 3agad,
CaMOCTOATENbHOMO MOCTPOEHUS MaTeMaTUyeckux Moenen peasnbHbIX CUTyauun,
MHTEpNpeTaLMm MNOSTYYEHHbIX PELLUEHUIN, 3HAKOMATCA C nNpumepamMym MaTemMaTU4ecKmx
3aKOHOMEPHOCTEN B NpUpPOAE, HayKe U UCKYCCTBE, C BblAAOLWMMNCA MaTeMaTUYECKUMU
OTKPbITUSIMU U UX aBTOPaMMU.

Y4yebHbIn KypCc o0bnagaet 3HauuTenbHbIM BOCNUTATESNbHLIM  MOTEHLMANoM,
KOTOpbIN ~ peanuadyetcd Kak 4epe3 YyyebHbIM  MaTtepuasn, CnocobCTByOLWNIA
OPMUPOBAHUID HAy4YHOTO MWPOBO33PEHUS, Tak W 4epe3d cneunduky ydebHon
AEeATENbHOCTMH, Tpebytowen NPOAOIKUTENbHOWN KOHLIEHTpaLmm BHUMaHUS,
CaMOCTOATENbHOCTU, aKKypaTHOCTU U OTBETCTBEHHOCTM 3a NOJTyYEHHbIN pe3ynbTar.

B ocHoBe meToaukm obydeHusa anrebpe n Havdanam maTemaTuyeckoro aHanusa
NEeXUT AeATeNnbHOCTHbLIN NPUHLUMA 0By4eHus.

B cTpykType yyebHoOro kypca «Anrebpa v Hadyana mateMaTMyecKoro aHanusa»
BblAeneHbl  criegylolime  cogepXaTtenbHo-meToguyeckne  nuHumM:  «Yucna wm
BbluMCreHnsa», «PyHkuun un rpadmkmy», «YpaBHEHMS W HepaBeHCTBay», «Havyana
MaTeMaTuyeckoro aHanmaar», «MHoxecTBa u norvka». Bce 0CHOBHblE coaep)KaTeribHO-
MEeTOoAMYECKME TNNHUN M3Y4alrTCsl Ha MNPOTSKEHMM OBYX NeT o0y4yeHus Ha ypoBHe
cpegHero obuiero obpasoBaHWA, €CTECTBEHHO AOMONHAA ApYyr Apyra M NOCTEMEHHO
HacbIlWasiCb HOBbIMM TeMamn W pasgenamu. [aHHbii yd4ebHbIi KypCc SBNsSeTcd
WHTErpaTMBHbIM, MOCKONbKY ObObeamHseT B cebe coaepXaHne  HeCKOMbKUX
MaTeMaTMYECKMX OUCUMNIMH, Takux Kak anrebpa, TPUroHomeTpus, mMaTemaTU4ecKui
aHanus, Teopusi MHOXECTB, MaTemaTudeckass norvka u gpyrue. Mo mepe Toro kak
obyvarowmecs opnageBatoT BCE Oonee LUMPOKUM MaTtemMaTU4YeckuM anmnapaToM, Yy HUX
nocriegosaTeribHO  POPMUPYETCA U COBEPLUEHCTBYETCH  YMEHuMe  CTPOUTb
MaTeMaTMYECKY0 MOENb pearlbHON CUTyauuun, NPUMEHSTb 3HAHUS, NOJTyYEeHHbIE Npu
n3yyeHmm y4ebHOro Kkypca, Ans peweHuss CamMOCTOSATENbHO CAOPMYNMPOBAHHOM
MaTemMaTU4YeCcKoun 3agdadn, a 3aTeM UHTEPNPETUPOBATL CBOM OTBET.

CopepxaTenbHo-metToanyeckas numHMsa «Yucna v BblMUCNEHUNA» 3aBepLlaeT
hopMMpOBaHNE HaBLIKOB WCMOMNb30BaHUA AEUCTBUTENbHbLIX YuCen, KoTopoe 6bIno



HayaTo Ha ypoBHE OCHOBHOro obuwero obpasoBaHus. Ha ypoBHe cpegHero obuiero
obpasoBaHnsa ocoboe BHUMaHWe yaensetTcsa (oOpMUPOBAHUIO HABLIKOB paunoHanbHbIX
BbIYMCIIEHMI, BKMOYAOLWMNX B ceba MCNONb30BaHWEe pasnnyHbiX hopm 3anvMcu 4Yucna,
yMeHWe pfenaTtb MNPUKUAKY, BbINONHATE MNPUONMXKEHHbIE BbIYMCIEHNS, OLEHMBaTb
YMCNOBbIE BbIpaXeHUsi, paboTaTb C MaTEMaTMYECKMMM KOHCTaHTamMu. 3HakoMble
o0yyarLMMCH MHOXeCTBa HaTypasibHbIX, LieNnblX, paunuoHasbHbiX U OeNCTBUTENbHbIX
yucen OOMOMNHAKTCA MHOXECTBOM KOMMIIEKCHbIX Ynucen. B KaXaom M3 9TUX MHOXEeCTB
paccMaTpuBaloTCs CBOMCTBEHHbIE eMy crneunduyeckme 3agayun u onepauuun: geneHve
Haueno, onepuMpoBaHMe ocTaTkaMuM Ha MHOXECTBE LenbiX 4ucer, ocobble CBOMCTBa
paunoHanbHbIX W MppauMoOHanbHbIX Yucen, apudmeTudeckne onepaumm, a Takke
N3BNEeYEeHne KOPHS HaTypanbHOMW CTEeneHM Ha MHOXEeCTBE KOMMIIEKCHbIX 4Yucen.
Bnarogapa nocrnegoBaTenibHOMY pacLIMPEHU0  Kpyra WUCNOoSib3yeMblX 4ucen MU
3HaKOMCTBY C BO3MOXHOCTSIMU WX MNPUMEHEHUS AN pelleHus pasfiMyHbiX 3ajad
dopmupyeTca npeacTaBneHne O efuHCTBE MaTeMaTWKM Kak Hayku u e€ ponu B
NOCTPOEHUN MoLenen peanbHOro Mupa, LWUPOKO WUCMonb3ytTcsd o06obuweHne wu
KOHKpeTusauus.

JinHna «YpaBHEHUsT M HepaBeHCTBa» peanua3yeTcsl Ha NPOTSHKEHUMM BCEro
oby4yeHnsa Ha ypoBHe cpegHero obuiero obpasoBaHusi, NOCKOSbKY B KaQoM pasgene
[Mporpammbl NpPegycMOTPEHO peLlleHne COoOoTBETCTBYOWMX 3adad. B pesynbraTte
obyvawlinecs oOBrageBaldT pPasfMyYHbIMKM - MeTodaMu  pPeELUEeHUs  pauuoHarbHbIX,
nppauuoHanbHbIX, MNokKasaTerbHbIX, forapuMmUYecKnXx U  TPUTOHOMETPUYECKUX
ypaBHEHUN, HepaBeHCTB M CUCTEM, a TakKke 3ajay, coaepxawmx napameTpsbl.
[MonyyYyeHHbIe YMEHNS LLUMPOKO UCMOMb3YTCH NpU nccnegoBaHnm YHKUMA C MOMOLLbIO
NPOM3BOLHOM, NPU PeLLEHNN NPUKNaaHbIX 3aad U 3a4ay Ha HaxoxaeHue HanbonbLUMX
N HaMMeHbLUNX 3HaYeHnn PyHKUMKU. [laHHaa cogepXaTernbHas NUMHUSA BKIToYaeT B cebs
Takke (OPMUPOBAHME YMEHWUIN BbIMOMHATL pacy€Thl No dopmynam, npeobpaszoBaHus
pauMoHanbHbIX, MpPpauUMOHanbHbIX W  TPUFOHOMETPUYECKUX BbIPaXEHUW, a TaKke
BblpaXeHun, coaepxawmux cTeneHn un  norapudmbl. bnarogaps  mM3yyeHuro
anrebpaunyeckoro maTepuana nponucxoguT AarnbHenwee passuTme anropuTMMYECKoro u
abCTpakTHOro  MbllwneHns  obydyarowmxca, OPMUPYIOTCA  HaBblkM  AeOYKTUBHbIX
paccyxgeHun, paboTbl ¢ CUMBOSbHBIMU dbOpMaMn, NpeacTaBfieHUs 3aKOHOMEPHOCTEN
N 3aBMCUMOCTEN B BMAE PaBEHCTB M HepaBeHCTB. Anrebpa npegnaraet addekTUBHbIE
WHCTPYMEHTbI AN peLUeHUsl NPaKTUYeCKUX U eCTeCTBEHHO-Hay4HbIX 3adadv, HarnsagHo
AEMOHCTPUPYET CBOM BO3MOXHOCTM KaK si3blka HayKMu.

CogepxaTenbHo-meTogmnyeckasas  NUHUA  «DPyHKUMM 1 rpadomknu»  TECHO
nepennetaeTcsa C APYrMMU NIMHUSMWN y4eBbHOro Kypca, NoCKOSMbKY B KaKOM-TO CMbICIe
3agaéT  nocnefoBaTesnibHOCTb  U3ydeHUs  MaTepuana.  WMayyeHue  CTeneHHoW,
nokasaTesibHOW, rorapupmMuyeckon U TPUTOHOMETPUYECKUX (PYHKLMIA, NX CBOUCTB WU
rpadukoB, WUCMNONb30BaHWE YHKUMIA ONs peleHna 3agad uM3 gpyrux  y4yebHbix
npegMeToB U pearnbHOM XXU3HU TECHO CBA3aHO Kak C MaTemMaTUYeCKUM aHanm3oM, Tak u
C pelleHneM YypaBHEHUA N HepaBeHCTB. [lpu 3aToM 6Gonbloe BHUMaHWE yaensieTcs
OPMUPOBAHUIO YMEHUSA BblpaxaTb (opmMynamMy 3aBUCUMOCTU MeXAy pasfiMyHbIMU
BENUYMHaAMN, UCCnenoBaTb MOMyYEeHHble YHKLUMU, CTPOUTb MX rpaduku. MaTtepuan
9TON coaepkaTenbHOM NUHUM HauereH Ha pasBUTUE YMEHUN U HABLIKOB, MO3BONAOLLNX
BblpaXkaTb 3aBMCUMOCTU MeEXY BefiM4MHaMn B pasfnunyHon bopme: aHanmMTU4eCKOwn,
rpadpuyeckon n cnoBecHon. Ero nsyyeHme cnocobCTBYET pasBUTUIO anropUTMUYECKOTO
MbILLIEHMS, CNOCOBHOCTU K 0B0BLLEHNIO U KOHKPETU3aLmMn, NCMOMb30BaHUIO aHaNornm.

CopgepxaTtenbHaa nuHus «Havana martemaTuMyeckoro adHanusa» no3BonseT
CYLLEeCTBEHHO pacClMpUTb KPyr Kak MaTemaTU4eckux, Tak W npuknagHelx 3agaud,
AOCTYNHbIX 00yYaloLWNMCS, TaK Kak y HUX NOSIBMSAETCA BO3MOXHOCTb CTPOUTb rpadounku
CMNOXHbIX (PyHKUMIA, onpeaenaTb Ux HanbonbLlume U HaMMeHbLUNE 3HaYeHUS, BblYUCHIATb



nnowaan uryp n o6bEMBI TeN, HaxoanTb CKOPOCTM U YCKOPeHUs npoLleccoB. [aHHas
cogepxartenbHas NNHNS OTKpbIBaeT HOBblE BO3MOXHOCTH NOCTPOEHNS
MaTemaTU4Yeckux Moaenen peanbHbIX CUTyauun, MNO3BONSET HaxoOuTb Haunydwee
pelweHne B MNPUKNagHbIX, B TOM YuCre CcoLManbHO-3KOHOMUYECKUX, 3ajadax.
3HaKoMCTBO C OCHOBaMM MaTeMaTU4yecKoro aHanusa CcnocobCTByeT pasBUTUIO
abcTpakTHOro, oopMarnbHO-NIOMMYECKOro U KpeaTUBHOIO MbILIIEHUS, (DOPMUPOBAHUIO
YMEHU pacno3HaBaTb MPOSABMEHUA 3aKOHOB MaTeMaTUKM B HayKe, TEeXHUKe U
nckyccree. ObyyaroLmecs y3HaT O BblOAKOLWUXCHA pesyrnbTaTtax, MofyvYeHHbIX B Xone
pas3BMTMA MaTeMaThKN Kak Hayku, 1 06 nx aBTopax.

CopepxaTenbHo-meToandeckasa nnuHua « MHoxecTBa M norvka» BKNoYaeT B cebs
3NIEMEHTbI TEOPUM MHOXECTB U MaTemMaTU4YeCcKOn JOrMku. TeopeTUKO-MHOXECTBEHHbIE
npeacTaBneHnsa MNpOHM3bIBAOT BECb KypC LUKOMBbHOW MaTeMaTukum W npegnaratot
Hanbonee yHuBepcarnbHbI A3blK, 0ObEANHAOWMI BCE pas3genbl MaTeMaTUKM u eé
NPUNOXEHUIN, OHWN CBA3bIBAOT pasHble MaTeMaTuyeckme UCUUNANHBI U UX MPUNOXKEHNS
B eauHoe uenoe. [lo3aToMy BaXHO [aTb BO3MOXHOCTb OOy4arollemycsi noHMmaTb
TEOPETUKO-MHOXECTBEHHbIN A3blK COBPEMEHHON MaTteMaTuKU U UCNOoSb30BaTb ero Ans
BblpaXXEHMA CBOUX MbICcnien. [pyruM BaXXHbIM MPU3HAKOM MaTEMaTMKM KaK HayKu
cnegyet npu3Hatb CBOWCTBEHHYHD €M CTPOroctb OOOCHOBaHMM W cregoBaHue
onpeaenéHHbIM npasunamM MOCTPOeHUs AoKasaTeNnbCTB. 3HAKOMCTBO C dfieMeHTamu
MaTeMaTM4YeCKOn  JIOTMKM  CNOCOOCTBYET  pPasBUTUIO  JIOTMYECKOro  MbILUSIEHNS
oby4yarowmxca, no3BondeTr UM CTPOUTb CBOM PacCCyXOeHWUst Ha OCHOBE FOrm4yeckmx
npasun, oOpMUPYET HaBbIKN KPUTUYECKOTO MbILLIEHMS.

B yuyebHoM kypce «Anrebpa n Hadana mateMaTM4ecKoro aHanmsa» nNpucyTCTBYHOT
OCHOBbl MaTeMaTuM4yeckoro MOAENMPOBaHUSA, KOTOpble MNpu3BaHbl CNOcob6CTBOBATb
POpPMUPOBAHUIO HaBLIKOB MOCTPOEHUS MOAEeNen pearibHbIX CUTyauun, UccrnegoBaHus
3TUX MoJenen C noMoLWbi annapata anrebpbl M MaTemMaTU4ecKoro aHanuaa,
MHTepnpeTaumMn MonyyYeHHbIX pes3ynbTaToB. Takue 3afjaHus BnSieTeHbl B KaXObln U3
pasgenoB nporpamMmbl, MNOCKOSIbKY Becb MaTepuan y4ebHOro Kypca LUMPOKO
nucnonb3yeTcs ANs  peleHuss NpuknagHblX  3agad. [lpu  peweHun peanbHbIX
npakTMyecknx 3agad obyvaromecs passmBatoT HabnaaTenbHOCTb, YMEHNE HaXOaUTb
3aKOHOMepHOCTH, abcTparMpoBaTbCs, UCNOMb30oBaTb aHanoruio, obobwate u
KOHKpeTuanpoBaTtb npobrnemy. [esatenbHOCTb N0 (hOPMUPOBAHUIO HABLIKOB pPeLUEHUS
NpuKNagHblX 3agad opraHu3yeTcsa B Mpouecce u3yydeHust Bcex TeM y4vyebHoro Kypca
«Anrebpa n Ha4ana maTeMaTU4eCKOro aHanmsa.

Ha nsydeHne y4yebHoro kypca «Anrebpa n Hayana maTeMaTu4ecKoro aHanusar
oTBOAMTCS 272 vaca: B 10 knacce — 136 yacoB (4 4aca B Hegent), B 11 knacce — 136
Yyacos (4 Yaca B HeJern).



COOEPXAHUE OBYYEHUA
10 KINNACC

UYucna n BbluncneHusn

PaunoHanbHble u4ucna. OB6bIKHOBEHHbIE W OeCATUYHble Apo0K, MNPOLEHTHI,
B6eckoHeuvHble nepunogudeckne apobu. NMprmeHeHne apoben n NPoLEHTOB AN peLleHns
NpuKNagHbIX 3agad U3 pasnuyHbiX oTpacren 3HaHU U peasibHOM XU3HW.

HdenctButenbHble  4ucna. PauuoHanbHble U1 uppauuMoHanbHble  Yucna.
ApudmeTmnyeckne onepauumn ¢ 4ENCTBUTENbHbIMU Yucnamn. Moaysb OeUCTBUTENbHOIo
yucna u ero ceBoncTBa. MNpnbNMKEHHbIE BbIYNCIIEHUS, NPpaBMa OKPYrieHus, Npuknaka u
OLleHKa pesyrbTaTa BblYUCEHUN.

CteneHb ¢ uenbiM nNokasatenem. buHom HetoToHa. Vcnonb3oBaHne noaxoasiuen
dopMbl  3anucu  OEeUCTBUTENbHbIX YUCen [Ana pelleHns npakTUYecknx 3agdady wu
npeacraBneHns gaHHbIX.

ApudmMeTNYEeCKNM KOPEHb HaTyparibHOM CTEMNEHN U €ro CBOUCTBA.

CteneHb C pauuoHanbHbiM MokasaTeneM W €€ CBOWCTBa, CTeneHb C
AEeNCTBUTENbHbBIM MOKasaTenem.

Jlorapudpm uymucna. CeonctBa norapudpma. [ecsaTnyHble W HaTyparnbHble
norapumei.

CHWHYC, KOCWMHYC, TaHreHC, KOTaHreHC 4UCIIOBOro aprymeHTa. ApKCUHYC,
APKKOCUHYC N apKTaHIeHC YMCIOBOro apryMeHTa.

YpaBHEHUA U HepaBeHCTBa

ToxagecTBa n TOXAECTBEHHbIE Npeobpas3oBaHnd. YpaBHEHME, KOPEHb YPaBHEHUSI.
PaBHOCUNbHbIE  YypaBHEHUA W ypaBHEHUSA-crieAcTBusl. HepaBeHCTBO, pelleHue
HepaBeHCTBA.

OcHOBHble MeTOAbl pelleHus uenbliX U ApoBHO-pauMOHanbHbIX YpaBHEHUA W
HepaBeHCTB. MHoroyneHbl OT OAHOW nepeMeHHon. [leneHne MHoOroyneHa Ha
MHOroyneH ¢ octaTtkoMm. Teopema besdy. MHorouneHbl C uenbiMU Ko3duuneHTamm.
Teopema Buera.

MpeobpasoBaHMs YNCMOBBIX BbIpaXXEeHUIN, CogepXKaLLnX CTENEHN U KOPHMU.

MppaumnoHanbHble ypaBHeHUs1. OCHOBHble METOAbl PELleHUs MppaunoHanbHbIX
YypaBHEHUI.

MokasaTenbHble ypaBHeHUs. OCHOBHblE MeETOAbl pPEeLleHns MoKa3aTenbHbIX
YypaBHEHUN.

MpeobpasoBaHne BbipaxkeHUIN, coaepKaLlmx norapnmei.

Jlorapudmunyeckme ypaBHeHns. OCHOBHblE METOAbl pelleHns norapudMmnyecKkmnx
ypaBHEHUN.

OcHoBHblE TPUroHOMETpUYECKMe dopMynbl. MpeobpasoBaHue
TPUrOHOMETPUYECKUX BblpaXeHU. PelueHne TpUroHoMeTpu4eCcKnx ypaBHEHUN.

PeweHne cuctem nuHenHbIX YypaBHeHUW. MaTtpuua cuUCTeMbl NUMHEWHbIX
ypaBHeHnn. Onpegenutens MaTpuubl 2%2, ero reoMeTpuYyecknin CMbICIT U CBOWCTBA,
BblYMCINEHME €r0 3Ha4yeHusl, MPUMEHEeHue onpeaenuTena Ons pPeLeHUs CUCTEMBbI
NUHENHbIX ypaBHeHUN. PelleHne npuknagHbiX 3a4ay ¢ NOMOLLBK CUCTEMbl FTIMHENHbIX
ypaBHeHnn. WccnegoBaHuMe MNOCTPOEHHOM MOgenM € MNOMOLbK — MaTpuy, u
onpegenuTtenen.

[MocTpoeHne mMaTemaTUdeckux MoAenen peanbHOW cuTyauum C  MNOMOLLBIO
ypaBHEeHUA W HepaBeHCTB. [lpyMeHeHMe ypaBHEHUA W HEPaBEHCTB K peLUeHUto
MaTemMaTU4ecKux 3agad 1 3agad U3 pasnnyHbix 0b6racten Haykm 1 peasibHON XU3HW.

DYHKUMU U rpacdmkmn



®dyHkumsa, cnocobbl  3agaHna  pyHkumn. B3aumHo obpaTtHble  pyHKUMWN.
Komnosnumsa dpyHkumin. Mpadumk yHKUnK. OnemeHTapHble npeobpa3oBaHnsa rpadmnkos
dYHKLUMNA.

O6nactb onpegeneHnss U MHOXECTBO 3HadYeHUn yHKunK. Hynu  dyHKumn.
MpomMeXyTKn 3HaKoOMOCTOAHCTBA. YE€THble M HedéTHble dyHKuMn. [lepuoguyeckue
PYHKUMN. TTpPOMEXYTKM MOHOTOHHOCTU (PYyHKUMK. MakcuMymMbl U MUHUMYMbI (PYHKLINA.
Haunbonbliee n HanmeHbLlee 3HaYeHNSA PYHKLMM Ha MPOMEXYTKE.

JInHenHasn, kBagpatuyHas W OpPOOHO-NMHEnHast QYHKUMKU. OnemeHTapHoe
nccnegoBaHne 1 NOCTPOeHME NX rpadomKoB.

CTeneHHast pyHKUMA C HaTypanbHbIM M UenbiM nokasatenem. EE ceowictBa un
rpacomk. CBonctea mn rpaduk KOPHA N-OM CTEMEHM Kak PyHKUMM oBpaTHOM CTEeneHu c
HaTypanbHbIM NoKa3aTenem.

MokasaTtenbHaa wn norapudmunyeckas @YHKUMK, WX CBOWCTBA W rpadukun.
Mcnonb3oBaHue rpadomMkoB (PyHKLUMA ONA peLleHNsa YpaBHEHUN.

TpuroHoMmeTpudeckas OKpYXHOCTb, onpeaenieHme TPUroHOMeTpU4eCKNX OyHKLNI
4YMCIIOBOrO aprymeHTa.

®PyHKUMOHarbHbIE 3aBMCUMOCTU B pearbHbIX npoueccax u asneHusx. [padukn
peanbHbIX 3aBUCMMOCTEMN.

Havyana matemaTtnyeckoro aHanusa

NocnepoBaTenbHOCTN, cnocoObl 3agaHust nocnegoBaTenbHocTen. MeTon
mMaTtemaTuyeckom WHAYKUMKM. MOHOTOHHbIE W OrpaHUYEeHHble nocnegoBaTenbHOCTH.
NcToprsi BOSHUKHOBEHNSA MaTeMaTUYECKOro aHanmaa kak aHannsa 6ecKoHe4YHo MarnbiX.

ApudmeTnyeckasa u reometpudeckaa nporpeccun. beckoHeyHo yObiBatowasi
reomeTpuyeckaa nporpeccusa. Cymma 6eckOHeYHO YObIBalOWEN TreoMeTpU4ECKomn
nporpeccun. JIMHENHbIN M 3KCNOHEeHUManbHbld pocT. Yucno e. Popmyna CroXHbIX
npoueHToB. Micnonb3oBaHne nporpeccun Ans pelleHns peanbHbIX 3a4ay NpuKiagHoro
xapakTtepa.

HenpepbiBHblE (OYHKLMN N NX CBOMCTBA. TOYKM pa3pbiBa. ACUMNTOTbI rpadukos
dyHkumn. CeorcTBa (OYHKUMW HenpepbiBHbIX Ha oTpe3ke. MeTon uHTepBanoB Ans
pelleHna HepaBeHCTB. [TpMeHeHne CBOWMCTB HErNpepbIBHbIX OYHKUMMA ONS pelleHus
3agau.

MepBas u BTOpasa npousdBogHble yHKuuK. OnpegeneHve, reoMeTpudeckun wm
doM3MYECKMI CMbICST NPOMU3BOAHON. YpaBHEHNE KacaTenbHOM K rpadoumky pyHKUuK.

MpounsBogHble aneMeHTapHbIX (yHKUMK. [pomnsBogHaa CyMMbl, NPOU3BELEHUS,
YaCTHOIO N KOMMNO3ULMK (DYHKLINA.

MHoxecTBa n noruka

MHoOXxXeCTBO, onepauum Hag MHOXeCTBaMU U UX CBOMCTBA. [Aunarpammbl Qunepa—
BeHHa. lMpymeHeHne TeopeTUKo-MHOXECTBEHHOIO annapara Afis OnvcaHusa pearbHbIX
NpOLECCOB U SIBMIEHUI, NMPU peLLEeHN 3a8a4d U3 gpyrnx y4ebHblx npeameTos.

OnpegeneHne, TeopemMa, CBOWCTBO MaTemaTuMyeckoro obbekra, cnencreue,
AoKasaTenbCTBO, PaBHOCUSIbHbIE YPaBHEHMUS.

11 KNNACC

Yucna u BbluUCIeHUNA

HatypanbHble u uenbie uyucna. NpuMeHeHne npu3HaKoB AENMMOCTM LEnNbIX
yucen, Hanbonbwnn obwnn aenutens (ganee — HOM) n HanmeHblee obLiee kpaTHoe
(nanee — HOK), octatkoB no moaynto, anroputMma EBknvaa ana pelweHus 3agjady B
LenbIxX Yynucnax.

KomnnekcHble yncna. Anrebpanyeckas u TpuroHoMeTpuyeckas opMbl 3anucu
KOMMMNEKCHOro u4ucna. ApudmeTuyeckne onepaumm C  KOMMMEKCHbIMU  YMChamu.



N306paxxeHne KOMMMEKCHbIX Yncen Ha KoopauHaTHoW nnockoctu. dopmyna Myaspa.
KopHu n-on cteneHn U3 KOMMmekcHoro yucna. lNpumeHeHne KoMnnekcHbIX Yncen ans
peLleHnsa Pusndecknx n reomeTpmuyeckmx sagau.

YpaBHeHUA 1 HepaBeHCTBa

Cuctema 1 COBOKYMHOCTb ypaBHEHUM U HepaBeHCTB. PaBHOCUIbHbIE CUCTEMBI U
cucTeMbl-cnencTens. PaBHOCUIbHbIE HEPABEHCTBA.

OTt60p KOpHeWN TPUrOHOMETPUYECKUX ypaBHEHUN C NOMOLLIbHO
TPUrOHOMETPUYECKON OKPY>KHOCTU. PeLleHne TpUroHoMeTpuyecKkux HepaBeHCTB.

OcCHOBHblE MeTOAbI peLLeHNs NoKasaTernbHbIX 1 JTorapupMnUyYecknx HepaBeHCTB.

OCHOBHble MeTOAbI peLLeHNs uppaunoHanbHbIX HEPaBEHCTB.

OcHOBHble MeToAbl peLlleHnss CUCTEM WU COBOKYMHOCTENW pauMOHarnbHbIX,
nppaumoHanbHbIX, NokasaTerbHbIX U norapudMmnyecknx ypaBsHeHUN.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C NapaMeTpamMm.

lMpumeHeHne ypaBHEHUN, CUCTEM U HEPaBEHCTB K PEeLUEeHU0 MaTeMaTUdecKux
3aga4y 1 3agad 13 pasfiMyHbIX obriacTten Haykm U pearibHOM >KU3HU, UHTepnpeTaums
NOJTyYEHHbIX pe3ynbTaToB.

PYHKUMU U rpacuKkmn

Mpadmk kKomnosvumm yHKUMA. [eomeTpuyeckne obpasbl ypaBHEHUN U
HepaBeHCTB Ha KOOPAMHATHOW NSIOCKOCTH.

TpuroHoMeTpuyeckne PyHKUUK, NX CBONUCTBA U rpadonku.

padnyeckne wmeToabl pelleHuUst ypaBHEHUA U  HepaBeHCTB. [padmyeckue
MeTOoAbl pelleHnda 3agad c napameTpamMu.

Mcnonb3oBaHne rpacdukoB  YHKUMA  ONS UCCnefoBaHUs  MPOLEecCcoB W
3aBMCUMOCTEN, KOTOPbIE BO3HUKAOT MNpU peleHuM 3agady w3 apyrux  yvebHbix
npegMeToB N pearibHON XXU3HW.

Havyana matemaTtnyeckoro aHanusa

MpumeHeHne nNpou3BOOHOM K MCCNeoBaHUK (PYHKUMW Ha MOHOTOHHOCTb W
9KCTpeMyMbl. HaxoxgeHne Hambornblero M HaMMEeHbLIEro 3Ha4YeHUW HernpepbiBHOM
dYHKUNN Ha oTpe3kKe.

MpumeHeHne nNpouM3BOAHON ONs  HaxOXAEHWA Haunydlwero pelleHns B
nNpuKNagHblX 3agavax, ons onpegesnieHns CKOpoCTU U YCKOPEHUS npoLlecca, 3a4aHHoro
dopmyrion unm rpadoMKomMm.

lMepBoobpasHasi, OCHOBHOE CBOWCTBO MepBoobpasHbiX. [lepBoobpasHble
aneMeHTapHbIX QYHKUMIA. [paBuna HaxoxaeHns nepBoobpasHbIX.

WHTerpan. MeomeTpuyeckun cMbICi UHTerpana. BbluucneHue onpenenéHHoro
nHTerpana no cpopmyne HetoToHa-J1lenbHmua.

MpumeHeHne nHTerpana ans HaxoXxgeHus nnowagen nnockux puryp n o6sLeémos
reoMeTpu4ecKkunx Ten.

Mpumepbl  peweHnn anddepeHumansbHbiX  ypaBHeHuW. MatemaTtuyeckoe
MOAeNnMpoBaHue pearnbHbIX NPOLECCOB C MOMOLbLIO AnddepeHUnanbHbIX ypaBHEHUN.



MNAHVPYEMBIE PE3YJIbTATbI OCBOEHWA YHEBHOIO KYPCA «AJITEBPA U
HAYANNA MATEMATUYECKOIO AHAJIIM3A» (YTTIYBNEHHBLIN YPOBEHb) HA
YPOBHE CPEOHEIO OBLLUEMO OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxxgaHCKOro BOCNUTaHuA:

C(OOPMUPOBAHHOCTb paXkgaHCKOM Mo3nuum oby4vatolerocsi kak akTUBHOMO W
OTBETCTBEHHOrO 4YfieHa pOCCUMICKOro obuiectBa, NpeAacTaBneHne O MaTemMaTU4ecKux
OCHOBaxX QYHKLUMOHNPOBAHNSA PasfIMYHbIX CTPYKTYP, SIBEHWUA, Npoueayp rpaxgaaHcKoro
obuwecTtBa (BbIGOPbLI, ONPOCHI U APYroe), yMeHne B3aMMogencTBoBaTb C CoumnanbHbIMU
WHCTUTYTaMn B COOTBETCTBUM C UX (PYHKLNAMMU N HA3HAYEHNEM;

2) naTpMoTUYECKOro BOCNUTaHus:

C(hOpMUPOBAHHOCTE POCCUMACKON TpaxXgaHCKONW WOEHTUYHOCTU, YBaXKeHUA K
NPOLLSIOMY W HACTOSALLEMY POCCUNCKON MaTeMaTUKW, LEHHOCTHOE OTHOLIEHWE K
OOCTMXKEHUAM POCCUNCKUX MAaTEMaTUKOB M POCCUNUCKON MaTeMaTU4eCKOM LUKOSb,
MCNONb30BaHME 3TUX OOCTMXKEHUI B OPYrMX HayKax, TEXHONOrNAX, coepax 3KOHOMMUKK;

3) AYXOBHO-HPaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHME [OYXOBHbIX LEHHOCTEN pPOCCUMMUCKOro Hapoaa, COpPMUPOBAHHOCTb
HPaBCTBEHHOINO CO3HaHWs, 3TUYECKOrO MOBEAEHUS, CBA3AHHOIO C MPaKTUYECKUM
NPUMEHEHNEM [OOCTUXKEHUN HAyKM U OEATENbHOCTbK YYEHOro, OCO3HaHWE NUYHOro
BKINaga B NOCTPOEHNE YCTONYMBOro ByayLiero;

4) 3cTEeTUYECKOro BOCNUTaHUA:

9CTETMYECKOE OTHOLUEHME K MUPY, BKOYAA ICTETUKY MaTeMaTUyecKmUx
3aKOHOMEpPHOCTEN, OObLEKTOB, 3adad, PELUEeHUR, pacCyXOeHWn, BOCMPUMMYMBOCTbL K
MaTemMaTU4YECKMM acnekTam pasnuyHbIX BUOOB UCKYCCTBA;

5) dmnsnyeckoro BocnutaHus:

COOPMUMPOBAHHOCTb YMEHUSA NPUMEHATb MaTeEMaTU4ECKME 3HaHUS B MHTEpecax
3qopoBoro n 6esonacHoro obpasa KW3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEMY
300pOBbl0  (3O40poBOE nNuUTaHWe, cOanaHCUMPOBAHHbLIA PEXMM 3aHATUM U OTAbIXA,
perynsapHaa duandeckass akTMBHOCTb), um3myeckoe COBEpPLUEHCTBOBaHME Npu
3aHATUSAX CNOPTMBHO-0300POBUTENBHOM AEATENBHOCTLIO;

6) TpyaoBOro BocnuTaHus:

rOTOBHOCTb K TpyAy, OCO3HAHWE LEHHOCTU Tpyaontobusa, nHTepec K pasnmnyHbIM
cthepam npodeccnoHanbHONM OEeATEeNbHOCTU, CBA3aHHbIM C MaTemMaTukon un eé
NPUNOXEHNAMKN, YMEHMEe COBepLUaTb OCO3HaHHbIN BbIOOp Oyaywen npodeccun u
peanu3oBbiBaTb COOCTBEHHbIE >XM3HEHHblE€ MMaHbl, FOTOBHOCTb W CMOCOOHOCTb K
MaTemMaTmyeckomy obpas3oBaHMI0 M CamMoobpa3OBaHUIO Ha MPOTSHKEHUM BCEWN XKU3HW,
FOTOBHOCTb K aKTMBHOMY Y4acTUIO B PELUEHUN MPaKTUYECKUX 3adavy MaTemaTU4ecKou
HanpaBfEeHHOCTMU;

7) 3KONOrn4ecKkoro BOCNUTaHusA:

ChOPMMPOBAHHOCTb 3KOSTOMMYECKOW KyNbTypbl, MOHUMaHWE BRUSIHUSA COUMarnbHO-
9KOHOMWYECKMX MNPOLECCOB Ha COCTOSIHME MNPUPOAHOM UM couManbHOW cpenpl,
OCO3HaHMe rnobanbHOro Xxapaktepa 9Konormyecknx npobnem, opueHTaums Ha
NPUMEHEHNE MaTeMaTUYECKUX 3HAHWWA AN pelleHus 3agadv B obnacty OKpyxaroLen
cpedbl, NnaHMpoBaHWE TMOCTYMNKOB M OLEHKM WX BO3MOXHbIX MOCNeACTBUMM ANd
OKpy>aroLieun cpepl;

8) LeHHOCTU Hay4yHOro No3HaHuA:

ChOPMUPOBAHHOCTb MUPOBO33PEHMNS, COOTBETCTBYHIOLLIENO COBPEMEHHOMY YPOBHIO
pasBMTUA Haykm M OBLLECTBEHHOW MPAKTMKKU, MOHMMaHWE MaTeMaTU4eCKOW HayKu Kak
chepbl YenoBeYecKoM AeATEeNbHOCTW, 3TanoB €€ pas3BUTUS W 3HAYUMOCTU Ons



pasBuUTUS  LUMBMNM3AUMK, OBMNadeHUe $3blkoM MaTemaTukm W maTeMaTU4ecKon
KynbTypOW Kak CcpeACTBOM MO3HaHWS MUPA, TOTOBHOCTb OCYLLECTBMATH MPOEKTHYIO WU
nccnenoBaTenbCKyo AesTeNbHOCTb UHAMBUAYANbHO U B rpynne.

METAMNPEOMETHDBIE PE3YJIbTATbI

Mo3HaBaTenbHble YHUBepcarnbHble y4ebHble AeNCcTBUsA

Ba3oBble noruyeckue oencTBuA:

BbIABNATE W XapaKTepu3oBaTb CYyLIECTBEHHbIE MNPU3HAKM MaTeMaTUy4ecKmx
0ObEKTOB, MOHATUIA, OTHOLLUEHUA MeXOY MOHATUSAMKW, OPMYynMpoBaTh OnpeaeneHns
MOHATUIW, YCTaHaBNMBaTb CYLLECTBEHHbLIN MPU3HaK Knaccudumkaumm, OCHOBaHUA AN
0606LLEHNA N CpaBHEHWS, KPUTEPUN NPOBOAMMOIO aHanmaa;

BOCMNPUHMMATb, dopmynmpoBaTb n npeobpa3oBbiBaTb CYXOEHNS:
yTBEPAUTENbHbIE U OTpULATESNbHbIE, €AMHUYHbIE, YAacTHbIE 1 ObLLNe, YCITOBHbIE,

BbISIBNSATb MaTeMaTU4YeCKMe 3aKOHOMEPHOCTWU, B3aMMOCBS3UM U MPOTUBOPEUNS B
dakTax, [OaHHbIX, HabnaeHnax w YTBEPXOEHUsX, npegnaraTb Kputepuu Ons
BbISIBIIEHNSA 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

aenatb  BbiBOOAbI C  WUCMOSb30BaHMEM 3aKOHOB  JIOTWKW, OEOYKTUBHBIX U
NHOYKTUBHbIX YMO3aKHOYEHNIA, YMO3aKHOYEHMI MO aHanoruu;

NpPOBOAUTbL CAMOCTOATENIbHO [OKasaTeNnbCTBa MaTeMaTUYEeCKUX YTBEPXKOAEHUN
(NMpsiMble 1 OT MPOTMBHOIO), BbICTPaMBaTb aprymeHTaumto, NpMBOAUTb MNPUMEPbLI U
KOHTpnpumepbl, 060CHOBbLIBaTb COOCTBEHHbLIE CY>XAEHUSA U BbIBOAbI;

BblGupaTb cnocob pelleHust y4ebHOM 3aga4vm (CpaBHMBATbL HECKOMBbKO BapuaHTOB
peleHus, BblbnpaTb Hanbonee NOAXOAALNN C YHETOM CAMOCTOATESNbHO BblOENEHHbIX
Kputepues).

Ba3oBble nccnegoBaTenbckme 4eUCTBUA:

MCrnonb3oBaTb BOMPOCHI KAk UCCredoBaTeNlbCKUM  UHCTPYMEHT  MO3HaHUA,
dopmynmnpoBaTb BONPOCHI, OMKCUPYOLLME NPOTMBOpeYMEe, Nnpobnemy, yctaHaBnmBaTb
MCKOMOE W [JaHHoe, dopMUpoBaTb MNOTE3Y, aprymMeHTMpoBaTb CBOK MO3MLUUIO,
MHEHUeE;

NPOBOANTbL CAMOCTOSTENbHO CMMTIaHUPOBAHHbLIA 3KCMNEPUMEHT, UCCnegoBaHue Mo
YCTAHOBIEHNIO OCOOEHHOCTEN MaTeMaTUyecKkoro obObekTa, SABfeHus, npouecca,
BbISIBIIEHUIO 3aBUCMMOCTEN Mexay oObekTamu, ABfeHUs MK, npoLeccamu;

CaMOCTOATENBHO opMynupoBaTb 000OLLEHNA W BbIBOAbI MO pesynbTatam
npoBegEHHOro HabnwgeHns, nccnegoBaHus, oUeHNBaTb AOCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaToB, BbIBOAOB U 0606LLEeHNN;

NPOrHo3npoBaTb BO3MOXHOE pas3BUTME Mpouecca, a Takke BblaBUratb
npeanonoXeHns 0 ero pasBmMTMM B HOBLIX YCIOBUSX.

Pa6oTta ¢ nicpopmaumen:

BbISIBNATL AeduunTbl MHGOPMaLMK, OaHHbIX, HeobxoaumbIX ANns oTBeTa Ha
BOMPOC U ANs peLLUEHNs 3agayu;

BblOnpaTb WMHMOPMaUMIO M3 UCTOYHMKOB PasfiMYHbIX TUMOB, aHanM3npoBaTb,
cucTeMaTn3anpoBaTb M MHTEPNPETUPOBaATb MHAOPMAaUUIO pasfnnyHbIX BMAOB M OpPM
npeacTaBneHus;

CTPYKTypupOBaTb WH(OpMauno, nNpeactaBnsaTb €€ B pasnuyHbix ¢opmax,
UNACTPMPOBATh rPadoUYECKH;

oueHnBaTb HaOEXHOCTb MHAPOPMALMK MO CaMOCTOATENBHO COPMYSIMPOBAHHbLIM
KpUTEPUAM.

KoMMyHuMKaTUBHbIEe YHUBepCanbHble Y4eOHble AeNCTBUSA
Oo6LweHwe:



BOCNpUHMMaTbL U POPMynMpoBaTh CYXOEHUS B COOTBETCTBMM C YCMOBUSIMU U
uensamm obLieHus, SICHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
NMMCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHUS MO XO4Yy peLleHus 3afjayn, KOMMEHTUMPOBaTb
Nony4YeHHbIN pesynbTarT;

B xode obcyxaeHus 3agaBaTb BOMPOCHI MO CywlecTBy oBCyXgaemMon TeMbl,
npobnemsbl, pellaemMon 3afayn, BbiCKasblBaTb UAEN, HaLUESEHHbIE Ha NMOWUCK peLUeHus,
COMOCTaBMIATb CBOW CYXOEHUS C CYXOEHUSMW JOpyrux y4yacTHUKOB —[uarnora,
obHapyxuBaTb pasnuyme n CXoLCTBO MO3NLMIA, B KOPPEKTHON hopme dhopmMynmpoBaTth
pasHornacus, CBoOM BO3paxeHus;

npeacTaBnATb pes3ynbTaTbl pelleHus 3aayun, IKCNepuMmeHTa, uccrnefoBaHus,
NpoeKkTa, CaMOCTOATENbHO BblGMpaTe opmaTt BbLICTYNNEHNA C  Y4€TOM 3adad
npeseHTaumMm n ocobeHHOCTEN ayanTopun.

PerynatuBHble yHUBepcarnbHble y4eOHble JeNcTBUSA

CamoopraHunsauus:

COCTaBMnATb NSiaH, anropuTM peLUeHnsa 3agaudn, BblbupaTb cnocob pelleHust ¢
YY4ETOM MMEIOLLNXCA PECYpCOB M COOCTBEHHbIX BO3MOXHOCTEMW, apryMeHTMpoBaTb U
KOppeKTUpoBaTb BapuaHTbl peLleHnNin C Y4ETOM HOBOM MHADOPMaLINW.

CaMOKOHTPOJIb, 3MOLMOHANbHbIN UHTESNEeKT:

BNageTb HaBblkamMu NO3HaBaTENIbHON pPedrieKCUN Kak OCO3HAHUSA COBepLUAEMbIX
AENCTBUA W MbICIIUTENbHBIX MNPOLECCOB, WX pe3ynbTaToB, BnageTb crnocobamu
CaMONpPOBEPKN, CAMOKOHTPOSS mpouecca M pesynbTaTa peleHus maTeMaTUdecKomn
3agauu;

npeaBuaeTb TPYOHOCTWU, KOTOPblE MOrYT BO3HWKHYTb MPWU PeLleHun 3agauywu,
BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX OOCTOATENLCTB, AaHHbIX,
HaNOEHHbIX OLWNOOK, BbISIBIEHHbLIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pe3yfbTaTa LenvM U yCrnoBusIM, OOBACHATb NPUYMHbI
OOCTMXKEHUS WNN HEAOCTMXKEHUS pe3ynbTaToB AEATENbHOCTW, HaxXOAWTb OLUUOKY,
AaBaTb OUEHKY NpUOBpPEeTEHHOMY OMbITY.

CoBMecTHas [eATeNnbHOCTb:

NoOHMMaTb M UCMOMb30BaTb MNPENMYLLECTBA KOMAHOHOWM W  WHAUBMAYaNbHOW
paboThbl Npu pelleHnn y4ebHbIX 3agad, NPUHMMAaTh LeNb COBMECTHOW OEATENbHOCTY,
nNaHMpoBaTb OpraHU3auui CoBMEcCTHoM paboTbl, pacnpenenats Buabl paboT,
aoropapmuBaTbcsi, obcyxgaTtb npouecc u pesynbtar paboTbl, 0606wWwaTte MHEHus
HECKONbKMX Ntoaen;

yyacTBoBaTb B rpynnoBbiX ¢opmax paboTbl (06cyxaeHns, oOMeH MHeHuRn,
«MO3roBbl€ LUTYPMbI» M WUHbIE), BbINOMHATL CBOK 4YacTb paboTbl U KOOPAMHMPOBATb
CBOW OEWCTBUS C APYITMMU YfieHaMu KOMaHAbl, OLEeHMBaTb Ka4eCTBO CBOEro BKraga B
o0LWKMN NPOaYKT NO KpUTEPUAM, COOPMYNMPOBAHHBIM Y4aCTHUKaMN B3aMMOOENCTBUS.

NMPEOMETHbIE PE3YJIbTATDI

K koHUy o6y4yeHus B 10 knacce obyyatowmmncsa nonyymT cnegyowme npeameTHble
pesynbTaTtbl N0 OTAENbHLIM TeMam pabo4den nporpaMmmbl y4ebHoro kypca «Anrebpa u
Ha4yana MmaTemMaTM4ecKoro aHanuaa:

UYucna n BbluncneHus:

cBOOOOHO onepupoBaTb MNOHATUAMMW. pauMOHanbHOE 4Yucno, OeckoHevHas
nepunoamnyeckas  Apobb, MNPOUEHTbLI, MppaUMOHANbHOE  4YUCMO,  MHOXeCTBa
pauMoHanbHbIX N 4EACTBUTESNbHBIX YNCEN, MOAYb AENCTBUTENBHOIO YMCna;

NPUMEHATb APOOK M NPOLEHTbI ANA PeLeHnsa NPUKagHbiX 3agay n3 pasnunyHbiX
oTpacrneun 3HaHUN 1 pearnibHOW XU3HW;



NPUMEHATE NPUBNMKEHHbIE BbIMUCIEHWS, NpaBuna OKPYINEHUs, NPUKUAKY W
OLIEHKY pesyrnbTaTa BblYUCIIEHUN,;

cBobO4HO onepupoBaTb MOHATMEM: CTeneHb C UenbiM  nokasaTtenem,
Mcnonb3oBaTb NOAXOASALLY0 QOPMY 3anncu AeNCTBUTESNbHbIX YMcen AN pelueHus
npakTU4ecKnx 3agay 1 npeacraBrneHnsa aHHbIX;

cBoOOOHO onepupoBaTb MNOHATUMEM: apUPMETUYECKUIA KOPEHb HaTypanbHOW
cTeneHu;

cB0obOHO ONepupoBaTh NOHATMEM: CTEMEHb C paLMOHarbHbIM NoKasaTenem;

cBobOO4HO onepupoBaTb MNOHATUSMW: forapudM  4Yucna, [LOecATUYHble W
HaTypanbHble norapumsl;

cBob6O4HO oOnepupoBaTb MOHATUAMWU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHc
4YMCIIOBOro aprymMeHTa;

onepvpoBaTtb MOHATUAMMU: aAPKCUMHYC, apKKOCUMHYC W apKTaHreHC 4YMCIOBOro
aprymeHTa.

YpaBHeHUA U HepaBeHCTBa:

cBobO4HO oOnepupoBaTb MOHATUAMWU: TOXOAECTBO, YypaBHEHME, HEepaBEeHCTBO,
paBHOCUIbHbIE YPaBHEHUSA U YpaBHEHUS-CNEACTBUA, paBHOCUIbHbIE HEPABEHCTBA;

NPUMEHATb  pasnU4yHble MeToAbl peLlleHUs  paumoHanbHbIX W OPOBHO-
pauMoHanbHbIX ypaBHEHU, MPUMEHATbL METOA UHTEPBAIiOB ANS peLleHNs HepaBeHCTB;

cBOOOAHO oOnepupoBaTb MOHATUSAMU: MHOFOYNIEH OT OOHOW NepeMeHHON,
MHOroYneH C uenbiMn KoddmUnMeHTaM, KOPHU MHOrounieHa, NpUMEeHATb AeneHue
MHOro4YsieHa Ha MHOIO4fIEH C ocTaTkoM, Teopemy besy n Teopemy Bueta anga pelieHus
3agav;

cBobOO4HO onepupoBaTb MOHATUAMMU: CUCTEMA JIMHEWHbIX YpaBHEHUW, maTpuua,
onpeagenuTens MaTtpuubl 2 X 2 N ero reoMeTpu4ecKnin CMbICI1, NCMOMb30BaTb CBONCTBA
onpefenutens 2 x 2 Ang BblYUCIIEHUS €ro 3HaYeHWs, MPUMEHSTb onpegenuTenu ang
PeWeHNs CUCTEMbI JIMHEMHbIX YpPaBHEHUW, MOOEeNMpoBaTb pearibHble CUTyauum C
MOMOLLBIO CUCTEMbI JIMHEWHbIX YpPaBHEHWW, WUCCNeaoBaTb MOCTPOEHHble MoAenu c
NOMOLLbIO MaTpUL, U onpeaenuTenen, UHTepnpPeTMpoBaTh NOMYyYEHHbIN pe3ynbTar;

MCnonb30BaThb CBOMCTBA OENCTBUI C KOPHAMU ANs Nnpeobpa3oBaHns BbipaXkeHUn;

BbIMOMHATL Npeobpa3oBaHNA YUCMOBbLIX BbIpaXeHUW, coaepXKalux CTeneHu c
paunoHanbHbIM NokasaTenem;

ncnonb3oBaTb CBOWCTBA NorapudmoB And npeobpasoBaHnsa norapngpmMmyeckmx
BblpaXXeHWUM;

cBOOOOHO onepupoBaTb MOHATUAMM: MppaLMOHarbHble, MNoKasaTeSibHble W
norapugmMmnyeckne ypaBHEHUS,, HaxXOAUTb UX PELUeHUS C MOMOLLbI0 PaBHOCUIbHbIX
nepexoaoB UMK OCYLLECTBNASA NMPOBEPKY KOPHEN;

NMPUMEHATE OCHOBHbIE TPUrOHOMETpU4eckne opMynbl Ana npeobpasoBaHus
TPUFOHOMETPUYECKUX BbIPaXKEHWUM;

cBOOOAHO onepnpoBaTb NOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTb
HeobxoauMble OpMyIbl ANt PELUEHUS OCHOBHbLIX TUMOB TPUIOHOMETPUYECKUX
ypaBHEHWUN;

MOAENMPOBaTh pearnbHble CUTyauumn Ha A3bike anrebpbl, COCTaBMATb BblpaXKeHWs,
ypaBHEHNHA, HepaBeHCTBA NO YCMNOBUIO 3aa4yn, uccriegoBaTb NOCTPOEHHbIE MOAENU C
ncnonb3oBaHMeM annapaTa anrebpsbl.

DYHKLMU U rpacOmKu:

cBobOaHO onepupoBaTb MOHATUSAMU: (PYHKUMSA, CNOCOObLI 3adaHus qYHKUMN,
B3aMMHO obpaTtHble YHKUUKW, KOMMNO3NUUSA OYHKLMIKA, rpadmnk (PyHKUMK, BBINOMHATb
aneMeHTapHble Npeobpa3oBaHus rpadmMKoB OYHKLNN;

cBobO4HO onepupoBaTb MNOHATUSAMU: 06nacTb ONpedeneHns u  MHOXECTBO
3HaYeHUN PYHKUMN, HYNU OYHKLMN, NPOMEXYTKM 3HAKONOCTOAHCTBA;



cBoOO4HO onepupoBaTb  MOHATUSMWU:  YETHbIE U HEYETHble  PyHKUMN,
nepuognyeckme yHKUUN, MPOMEXYTKM MOHOTOHHOCTU YHKUUKW, MaKCUMyMbl U
MUHUMYMbI (PYHKUMN, HanbonbLlee N HanmMeHbLLee 3Ha4YeHne PYHKLUN Ha NPOMEXYTKE;

cBOOOAHO ornepupoBaTb MOHATUAMU: CTEMeHHas QYHKUMA C HaTypanbHbIM U
uenbiM rokasaTtenem, rpaguk CTeneHHoM QYHKUMM C HaTypasibHbIM W UerbiM
nokasatenem, rpaduk KOPHA N-OM CTeneHn Kak yHKUMM OoOpaTHOWM CTEMNEHN C
HaTypanbHbIM NokasaTenem;

onepupoBaTtb MOHATUAMW: §WHEWHasi, KeBagpaTudHas wu ApobHO-NMHenHas
dYHKLNN, BbINOMNHATL 3fIeMeHTapHoe nccnegoBaHue 1 NoCTpoeHue UxX rpadnkos;

cBobOO4HO oOnepupoBaTb MOHATUAMM: MoOKasaTenbHad W norapudmMumyeckas
dyHKUMKN, KX CBOMCTBA W rpadukni, uUCNonb3oBaTb WX rpadpukm Ans  pelueHus
ypaBHEHUN;,

cBobO4HO  onepupoBaTb  MOHATUAMM:  TPUrOHOMETPMYECKAS  OKPY>KHOCTb,
onpegeneHne TPUroHOMeTPUYECKNX (PYHKLMIA YNCNOBOrO apryMeHTa;

ncnonb3oBaTh rpadukn PyHKUUIW ANs nccnegoBaHus NpoLeccoB U 3aBUCUMOCTEN
Npy pelleHnn 3agad u3 gpyrux yy4yebHblx npegMeToB M pearnbHOW KU3HW, BblpaxaTb
dopmynamm 3aBMCUMOCTU MeXAyY BENUYNHaAMU;

Ha4yana maTtemMaTtuyeckoro aHanu3sa:

cBOOOOHO onepupoBaTb MNOHATUAMM: apudmMmeTnyeckas W reomeTpudeckas
nporpeccusi, 6eckoHe4yHO YyOblBatlolass reoMeTpuyeckas MNporpeccus, NUHENHbIN |
9KCMOHEeHUManbHbIA pocT, dopMyrna CrOXHbIX MPOLEHTOB, UMEeTb MNpeacTaBfieHne o
KOHCTaHTE;

ncnonb3oBaTb MNporpeccun Ond  pelleHus peanbHbIX 3agad  npuknagHoro
Xapakrepa;

cBOOOOHO onepupoBaTb MOHATUAMM: MNOCNefoBaTeNbHOCTb, CNOCOObI 3adaHus
nocrnefoBaTesfibHOCTEN, MOHOTOHHbIE W OrpaHWYEHHble  MOCrNeaoBaTeNlbHOCTH,
NMOHUMATb OCHOBbI 3apOXAEHUS MaTeMaTU4YeCKoro aHanmsa Kak aHanmsa 6eCKOHeYHO
Manblx;

cBOOOOHO onepupoBaTb MOHATUSMU: HenpepbiBHble (OYHKUUW, TOYKM paspbiBa
rpadomka PyHKUMKN, acCUMNTOThI rpaduka OyHKLMK;

cBOOOOHO onepupoBaTb MOHATUEM: (YHKUMS, HenpepbiBHasi Ha OTpeske,
NPUMEHSATbL CBONCTBA HENPEPbIBHbIX (OYHKLMI ONA peLleHna 3agad;

cBOOOOHO onepupoBaTtb MOHATUSIMWU: NepBas U BTOpasi NPOU3BOAHbIE DYHKLMW,
KacaTtesibHas K rpadouky pyHKUnu;

BblYMCNATL NPOM3BOAHBIE CYMMbI, MPOU3BEAEHUS, YACTHOIO M KOMMO3ULMKN OBYX
PYHKUNIA, 3HATb NPON3BOAHbIE SNEMEHTAPHbIX PYHKLUN;

MCNonb30BaTb FEOMETPUYECKMA U (PU3MYECKUIA CMbICST NPOU3BOLAHOM AnNs
peLlleHns 3agau.

MHoxecTBa n noruka:

cBObO4HO ONepupoBaTh NMOHATUSAMU: MHOXECTBO, Onepaumm Hag MHOXeCTBamu;

MCNonb30BaTb TEOPETUKO-MHOXECTBEHHbLIM annapaTt A4S OnuMCaHust pearbHbIX
NPOLIECCOB U ABMEHWIA, NPU peLleHnn 3aaad u3 gpyrmx y4ebHbix npeameToB;

cBoOOOHO onepupoBaTb MOHATUSAMW: OnNpedeneHne, Teopema, YypaBHEeHue-
crneacTesme, CBOWCTBO MaTeMaTuMyeckoro obbekTa, [oKa3aTenbCTBO, PaBHOCUITbHbIE
YpaBHEHNSA N HEPABEHCTBA.

K KoHuy 06yyeHus B 11 knacce oGyyaroWmnnca nonyynT cnegyrowmne npegMeTHble
pesynbTaTtbl N0 OTAEMNbHLIM TeMaMm paboden nporpaMmbl y4ebHoOro kypca «Anrebpa u
Ha4ana mMatemMaTM4ecKkoro aHanuaa:

Yucna v BbluMCEHUA:



cBOOO4HO OnepupoBaTb MOHATUAMW: HaTypanbHOE M Lienoe 4YMUCro, MHOXeCcTBa
HaTypanbHbIX U LEeNbIX YACES, UCNOMb30BaTb NPU3HaKM AenmmocTtu uenbix Yncen, HOL
n HOK HaTypanbHbIX Yucen ansa peweHuns 3agad, NnpuMeHaTb anroputm Esknnaa;

ceBoboOgHO onepupoBaTb MNOHATMEM OCTaTka MO  MOAynto,  3anucbiBaTb
HaTypanbHble YMucna B pasfnyHbIX MO3NLNOHHBLIX CUCTEMAX CHUCIIEHNS;

cBoOOOHO onepupoBaTb MOHATUAMM: KOMMSIEKCHOE YUCIIO U MHOXECTBO
KOMMMEKCHbIX 4Yucen, npeacTaBnATb KOMMMEKCHble 4ucna B anrebpanyeckon u
TpUroHomeTpudeckon dopme, BbINOSMHATL apudMeTUyeckne ornepauum C HUMKU U
n3obpaxatb Ha KOOPANHATHOW MIOCKOCTW.

YpaBHeHUA 1 HepaBeHCTBa:

cBOOO4HO ONepupoBaTb MOHATUAMW: UppaUMOHarbHble, MoKa3aTeNnbHble W
norapugMmnyeckne HepaBeHCTBa, HAXOAUTb UX PELUEHMS] C MOMOLLBbI PaBHOCUIIbHbIX
nepexoaos;

OCYyLLECTBNATb OTOOP KOPHEN NPU peLLEHNUN TPUTOHOMETPUYECKOTO YPaBHEHUS;

cBobOOHO  onepupoBatb  MOHATMEM  TPUrOHOMETPUYECKOEe  HepaBEHCTBO,
NPUMEHATL  Heobxoaumble  OpMynbl AN PELeHUs  OCHOBHbIX  TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

cBoOOOHO onepupoBaTb MOHATUAMMU: CUCTEMA W COBOKYMHOCTb YPaBHEHUN W
HEepaBEeHCTB, PaBHOCWIbHbIE CUCTEMbI U CUCTEMBI-CIIEACTBUSA, HAXOAUTb peLleHus
CUCTEMbl M COBOKYMHOCTEN pauUMOHasbHbIX, WMPPaLMOHanbHbIX, MOKa3aTeNbHbIX W
norapugMmn4ecKknx ypaBHeHNn 1 HEPaBEHCTB;

pewaTb paunoHanbHble, MppaunoHanbHble, NoKa3aTernbHble, norapudmMmyeckmne un
TPUrOHOMETPUYECKME YPaBHEHUSA U HEPABEHCTBA, CoAaepXaluue Moaynu u napameTpsl;

NPUMEHATb rpadmyeckme MeToabl ANs pPelleHus YpaBHEHWA U HEPaABEHCTB, a
Takxke 3agad c napameTpamu;

MOAENMPOBaThL pearnbHble CUTyauumn Ha A3blke anrebpbl, COCTaBNATb BblpaXKeHus,
YpaBHEHNHA, HepaBeHCTBA WM UX CUCTEMbl MO YCMOBUK 3ajayu, wuccregoBaTtb
NMOCTPOEHHbIE MOAENM C WCMNOSMb30BaHMEM annapaTta anredpbl, MHTEpnNpeTUpoBaTb
NOSTyYEeHHbIN pe3ynbTarT.

PYHKUUUN U rpacpuKku:

CTpOUTb  rpadouknu  KOMMO3MUMM  (DYHKUMW C  MNOMOLLBK  3flEMEHTAPHOro
nccnenoBaHNa U CBOMCTB KOMMO3NLMK OBYX OYHKLUMN;

CTPOUTb reoMeTpudeckne obpasbl ypaBHEHUM U HEPABEHCTB Ha KOOPAWHATHOW
NMOCKOCTY;

cB0OOAHO onepupoBaTh NOHATUAMM: FPaAPUKN TPUTOHOMETPUYECKNX DYHKLINIA;

NPUMEHATb  (PyHKUMM  ONs  MOOENMPOBaHWA U UCCReLOoBaHUS  pearbHbIX
npoLeccos.

Havyana maTtemaTtnyeckoro aHanu3sa:

MCnonb3oBaTbh MPOU3BOAHYK ANA UccrneaoBaHus (OYHKUMM Ha MOHOTOHHOCTb WU
9KCTPEMYMBb;

HaxoauTb Haubonbllee M HauMMeHbLUee 3HaYeHUs1 (PYHKUUM HenpepbiBHOW Ha
oTpeske;

MCNonb30BaTb MPOU3BOOHYKD AN HAXOXOEHUS Haunyylero pelleHns B
npukNagHblX, B TOM 4uCrie couuarnbHO-3KOHOMUYECKUX, 3ajadax, ans onpeneneHuns
CKOPOCTU U YCKOPEHUs npoLecca, 3agaHHoro qopmynon unm rpacukom;

cB0obOOAHO onepupoBaTb NOHATUSIMW: NepBoobpasHasi, onpeaenéHHbli uHTerpan,
HaxoauTb NepBoObOpasHble 3NEMEHTAPHbIX (YHKUMAW M BbIYUCAATb MHTErpan no
dopmyne HetotoHa-J1lenbHuua;

Haxo4uTb NnoLagmn Ninockux omryp n o6 bEMbI TEN C MOMOLLLIO MHTErpana;

UMeTb npeacTtaBfeHne O MaTemMaTUyYeckoM MOoenvpoBaHUM Ha npumepe
cocTaBneHus audepeHumarnbHbiX YpaBHEHWUN;



pelwaTb NpuKNagHble 3agayn, B TOM 4WCMEe COLMarbHO-9KOHOMUYECKOTO WU
(hmanyeckoro xapakrepa, cpeacTBaMn MaTemMaT4eckoro aHanmaa.



TEMATUYECKOE NMNJIIAHUPOBAHUE
10 KINACC

KonunyecTtBo 4acoB ONEeKTPOHHbIe
Ne HauvmeHoBaHuMe pa3genoB n TemM (udbpoBbie)
n/n nporpamMmmbil Bcero KoHTponeHeie | lpaktuieckue obpasoBaTenbHble
paboTbl paboTbl pecypcbl
MHOXeCTBO AeNCTBUTENbHbIX YnCen.
1 MHorouneHsbl. PaumoHarnbHble ypaBHEHUS 24 1
N HepaBeHcTBa. CUCTEMbI NIMHENHBbIX
ypaBHEHUI
5 ®dyHKUMN 1 rpadukn. CTteneHHas PyHKUNS 12 1
C LenbiM nokasarenem
3 ApudmMeTn4eCcKnin KOpeHb N-0M CTENEHWN. 15 1
MppaunoHanbHble ypaBHEHMS
MokasaTenbHas OyHKUMA.
4 10 1
[MokasaTenbHble ypaBHEHUS
Jlorapnpmunyeckas oyHKUMS.
5 18 1
Jlorapndmmyeckme ypaBHeHUs
6 TpuroHoMeTprnyeckme BblpaxxeHus 1 22 1
ypaBHEHUS
7 MocnegoBaTenbHOCTU N NPOrpeccun 10 1
8 HenpepbiBHble dyHKUMW. [Tpon3BogHas 20 1
9 MoBTOpEHNe, 06obuieHne, 5 >
cucrtemaTusaums 3HaHum
OBLEE KOJIMYECTBO YACOB MO NMPOrrAMME 136 10 0




11 KINNACC

KonunyectBO 4YyacoB

ONEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u Tem KoHTponbHble | Mpaktuueckue (uncppoBbie)
n/n nporpammbi Bcero obpasoBaTenbHble
paboTbl paboTbl pecypchbl
1 Vlccnep,OBaHl/le JOYHKUMI C MOMOLLbIO 29 1
npoun3BogHOM
2 lMepBoobpasHas u nHTerpan 12 1
3 "padmkn TpUroHoMeTpu4ecKnx OyHKLNA. 14 1
TpuroHoMeTpu4eckme HepaBeHCTBa
4 MppaumnoHanbHbie, NoKkasaTenbHble U 24 1
norapugmMmnyeckmne HepaBeHcTBa
5 KomnnekcHble yncna 10 1
6 HaTtypanbHble 1 uenble Yncna 10 1
Cuctembl paumoHanbHbIX,
7 nppaumnoHarsbHbIX NokKasaTernbHbIX U 12 1
norapuMmn4ecKnx ypaBsHeHuin
8 3agaym c napameTpamm 16 1
9 lMoBTOpEHNMe, 0606u4eH|/1e, 16 >
cuctemaTusaumsi 3HaHumn
OBLEE KOJIMYECTBO YACOB MO NMPOrrAMME 136 10 0




NnoyPO4YHOE NMNIAHUPOBAHUE

10 KINTACC
KonunuecTtBO 4YacoB ONEeKTPOHHbLbIE
Ne ara ndgposbie
aln Tema ypoka Beero KoHTponbHble | [lpakTuyeckue ﬂsyqeﬂuﬂ 36:)baZOBaTeanble
paboThbl paboThbl pecypchbl
1 MHoXecTBO, onepaunu Hap 1
MHO>XXEeCTBaMW 1 NX CBONCTBA
2 Hunarpammbl Snnepa-BeHHa 1
MpuMeHeHne TeopeTnko-
3 MHOXECTBEHHOIO annapara gns 1
pelleHns 3agad
PauvoHanbHble Yucna.
4 OObIKHOBEHHbIE N OECATUYHbIE 1
Apobu, NpoueHTbl, 6ECKOHEYHbIE
nepuoanyeckme gpoodu
PauuvoHanbHble Yucna.
5 OObIKHOBEHHbIE N OECATUYHbIE 1
Apobu, NpoueHTbl, 6ECKOHEYHbIE
nepuognyeckme gpoodu
6 MpumeHeHne apoben 1 NPoLEHTOB 1
AN peweHns NpuknagHbIX 3agay
7 MpumeHeHne apoben 1 NPoLEHTOB 1
AN peweHns NpuknagHbIX 3agay
[enctButenbHble Ynucna.
8 PauuoHanbHble K 1
nppaunoHarsnbHble Yynucna
9 Apvmcpmemqecme onepauuu c 1
ADENCTBUTENbHbLIMU YNCNaMKU
10 Moaynb AenCTBUTENBHOIo Yncna n 1

ero cBoMcTBa




11

MpnbnmXEHHbIE BbIYMCNEHUS,
npasuna OKPyrneHus, NpuKuaka u
oLeHKa pesyribTaTa Bbl4MCIIEHUI

12

OCHOBHble MeToAbl peLleHus
LenblX 1 ApoOHO-paLMOHanbHbIX
ypaBHEHUI N HEPaBEHCTB

13

OcHoBHble MeTOAbI peLleHuns
uenbix n opobHO-pauLmnoHarbHbIX
ypaBHEHNN U HEPABEHCTB

14

OcCHOBHble MeTobl peLleHus
LenblX 1 ApOOHO-paLMOHanNbHbIX
YpaBHEHWI N HEPaBEHCTB

15

MHoOrouneHsl OT ogHOM
nepemeHHown. [leneHune
MHOro4fieHa Ha MHOrOMYSIEH C
ocTtaTkoM. Teopema beay

16

MHOro4neHs! ¢ Luensimm
KoapdpuumeHtamun. Teopema
Bueta

17

PelwleHne cuctem nUHENHbIX
ypaBHEHUN

18

PelweHne cnctem nnHemnHbIx
ypaBHEHNN

19

MaTtpuua cuctemMbl IMHENHbIX
ypaBHeHun. Onpegenurens
MaTpuubl 2x2, ero
reoMeTpuYeCcKnim CMbICI n
CBOWCTBA; Bbl4MCIIEHNE €r0
3HaYeHus

20

Onpegenutenb maTpuubl 2%2, ero
reoMeTpM4ECKNN CMbICN U
CBOWCTBA; BbIYMCIIEHME €ro
3HaYyeHus




21

[MpumeHeHne onpegenuTensa ons
peLLeHns CUCTEMbI NTIMHENHDbIX
ypaBHEHUN

22

PeweHune npuknagHblix 3agad ¢
NMOMOLLIbIO CUCTEMbI JIMHENHBIX
ypaBHEHUN

23

PeleHne npuknagHblx 3agad ¢
NOMOLLbIO CUCTEMBI JIMHENHbIX
ypaBHEHWUN

24

KoHTponbHas pabora:
"PauunoHarnbHble ypaBHEHNA U
HepaBeHcTBa. CUCTEMbI NIMHENHbIX
ypaBHeHNn"

25

®yHKLMSA, cnocobbl 3agaHus
dyHKunKn. BsanmHo obpaTHble
dyHKUuMK. Komnosmumnsa qoyHKUnm

26

Mpadmk pyHKUUK. DnemeHTapHble
npeobpasoBaHus rpacmkoB

dYHKLUMIN

27

O6nacTtb onpegenexns u
MHOXECTBO 3Ha4YeHUN YHKLNN.
Hynn doyHKummn. NMpomexyTkn 3Hak
NOCTOAHCTBA

28

YETHbIE N HEYETHbIE (DYHKLMN.
Mepuogunyeckme pyHKUUN.
[MpomMexyTkn MOHOTOHHOCTU

dYHKUMM

29

MakcmymMbl 1 MUHUMYMbI
dyHKunn. Hanbonbluee un
HavMeHbLLEee 3Ha4YeHne PyHKLMM
Ha NPOMEXYTKe

30

JlnHenHasn, kBagpaTUYHaa n
APOBHO-NMHENHasa PyHKUUK




31

OnemMeHTapHoe nuccrnegosaHve u
nocTpoeHne rpauKoB aTUX

dyHKUMN

32

OnemMeHTapHoe uccnegosaHve u
NnocTpoeHne rpauKoB aTUX

dYHKLUMN

33

CteneHb C LenbIiM nokasaTenem.
BvHomM HbloToOHa

34

CteneHb C LenbiM nokasaTenem.
BvHomM HbloToOHa

35

CteneHHas yHKLMS C
HaTypanbHbIM U LENbIM
nokasartenem. Eé ceoncTtea u

rpadomk

36

KoHTponbHas paborta: "CteneHHas
dyHKumsa. E€ ceoncTea n rpagouk”

37

ApudmeTn4ecKknin KopeHb
HaTypanbHOW CTENEHU N ero
cBOMCTBaA

38

ApudmeTn4ecKknin KopeHb
HaTypanbHOW CTENEHU N ero
CBOMCTBaA

39

MpeobpasoBaHUsa YNCOBbLIX
BblpaXXeHWI, coaepKallmx CTeNneHn
N KOpPHU

40

MpeobpasoBaHMs YNCMOBbLIX
BbIpa)XeHUI, coaepKallmx CTENEHN
N KOPHU

41

MpeobpasoBaHSA YNCOBbLIX
BbIpa)XEHUI, coaepKalLnx CTENEHN
N KOpHU

42

NppaumroHanbHble ypaBHEHWS.




OCHOBHble MeTOAbl peLleHUst
MppaumnoHanbHbIX YpaBHEHUN

43

NppaumnoHanbHble ypaBHEHWSI.
OCHOBHble MeToabl peLleHUst
MppaumnoHanbHbIX YpaBHEHUN

44

NppaumnoHanbHble ypaBHEHUS.
OCHOBHble MeTOAbl peLleHnst
MppaumnoHanbHbIX YpaBHEHUI

45

PaBHOCUNbHbIE Nepexoabl B
peLeHnn nppaumoHasbHbIX
ypaBHEHUN

46

PaBHOCUNbHbIE Nepexobl B
peLeHnn nppaumoHasbHbIX
ypaBHEHUNI

47

PaBHocunbHbIE nepexobl B
peLLueHnn nppaumoHanbHbIX
ypaBHEHUN

48

PaBHocunbHble nepexobl B
peLUueHn nppaumoHarbHbIX
YypaBHEHUN

49

CsowcTBa 1 rpadmk KOpHS N-0on
CTeneHn Kak oyHKLmMn obpaTHoOm
CTeNeHn C HaTyparibHbIM
nokasarernem

50

CoucTBa 1 rpaduk KOpHSA N-0M
CTeNeHn Kak yHKLMn obpaTHoOm
CTeNeHn C HaTyparibHbIM
nokasaTteriem

51

KoHTponbHas pabora: "CsoncTea 1

rpadouk KOpHS N-0M CTEMEHW.
MppaunoHanbHble ypaBHeHUS"

52

CTteneHb C paynoHanbHbIM




rnokasaTternem v e€ cBOMCTBa

CteneHb C paunoHalribHbIM

53 nokasaTerniem u eé CBOMCTBa

54 CteneHb C pauvoHanbHbIM
nokasaTenem n eé cBoNCTBa

55 [MokasaTtenbHasa pyHKuus, eé
CBOWCTBA U rpacumk

56 Mcnonb3oBaHue rpacpMKg dyHKUMM
AN pelleHns ypaBHEHN

57 Wcnonb3oBaHue rpacpMKg doyHKUMM
A8 peLlleHns ypaBHEHN
[Moka3aTenbHble ypaBHEHUS.

58 OcHoBHble MeTOAbI peLleHunst
nokasaTeslbHbIX YpaBHEHUI
[Moka3aTenbHble ypaBHEHUS.

59 OcHoBHble METOAbI peLleHunst
nokasaTesibHbIX YpaBHEHWN
[MokasaTenbHble ypaBHEHUS.

60 OcCHOBHblE METOAbI pPELLUEHNS
nokasaTesibHbIX YpaBHEHUN
KoHTponbHas pabora:

61 "lNokasaTenbHaa PyHKLMS.
[NokasaTenbHble ypaBHeHNS"

62 JTorapudpm yucna. Ceonctea
norapudoma

63 JTorapudm yucna. Ceoncrtea
norapudoma

64 JTorapudm ymcna. Ceonctea
norapupma

65 [ecsatnyHble 1 HaTyparnbHble
norapugmol

66 [ecaTnyHble n HaTypasibHble




norapugml

67

MpeobpasoBaHue BblpaXXeHUN,
cofepaLumx norapngmel

68

MpeobpasoBaHue BblpaXXeHUN,
cofepxaLumx norapnmol

69

MpeobpasoBaHue BblpaXXeHUN,
cofepxaLumx norapnmol

70

Jlorapudpmmyeckasn yHKuus, eé
CBOMCTBA U rpadmnk

71

Jlorapudpmmyeckasn yHKums, eé
CBOMCTBA U rpadmnk

72

Mcnonb3oBaHue rpadomka pyHKUmMn
A8 peLlleHns ypaBHEHNU

73

Mcnonb3oBaHue rpaduka gyHKUMN
ANs peleHnst ypaBHEHUN

74

Jlorapudmmyeckme ypaBHeHuUsI.
OcCHOBHble METOAbI pPELLUEHNS
norapudmMmy4ecKknx ypaBHeHum

75

Jlorapucpmmyeckune ypaBHeHUS.
OcCHOBHble MeTOAbI peLleHns
norapudmMmy4ecknx ypaBHeHuUm

76

Jlorapudpmumyeckme ypaBHeHuUs.
OcHoOBHble MeTOAbI peLLeHns
norapudmMmyecknx ypaBHeHuUm

77

PaBHOCUNbHbIE Nepexoabl B
peLeHnn norapngpmMmyeckmx
ypaBHEHUN

78

PaBHocunbHbIE Nepexoabl B
peLeHnun norapngmMmyeckmx
ypaBHEHUN

79

KoHTponbHas pabora:
"Ilorapudpmmryeckaa PyHKUNS.




Jlorapudpmmyeckme ypaBHeHUs"

CI/IHyC, KOCUHYC, TaHIEeHC N

80 KOT@HreHCc YMCrnoBOro apryMeHTa

81 CWHyC, KOCUHYC, TaHreHC n
KOT@HreHC YMCoBOro apryMeHTa

g2 APKCUHYC, apKKOCUHYC U
apKTaHreHC YMCNoBOro aprymeHTa

83 APKCUHYC, apKKOCUHYC n
apKTaHreHc Y1MCrioBoro aprymeHTa
TpuroHomeTprnyeckasi OKpY>KHOCTb,

84 onpegeneHve
TPUTOHOMETPUYECKUX (PYHKLINI
YUCMOBOro aprymeHTa
TpuroHomeTprnyeckas OKpy>KHOCTb,

85 onpegeneHve
TPUTOHOMETPUYECKUX (PYHKLINI
YUCMOBOro aprymeHTa

86 OCHOBHblE TPUTOHOMETpPUYECKME
doopmyIbl

g7 OCHOBHblE TPUTOHOMETpPUYECKME
dopmyrbl

88 OCHOBHblE TPUTOHOMETPUYECKME
dopmyrbl

89 OCHOBHblE TPUTOHOMETPUYECKME
doopmyIibl

90 MpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblpaXXEHWM

91 lMpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblPaXKEHNN

92 lMpeobpasoBaHue )
TPUrOHOMETPUYECKNX BblPaXKEHMWN

93 [MpeobpasoBaHue




TPUTOHOMETPUYECKNX Bblpa)KeHVIVI

PeweHne TPUTOHOMETPUYECKUX

94 y
ypaBHEHUN

95 PeweHune TPUrOHOMETPUHECKMX
ypaBHEHUN

96 PeweHune TPUrOHOMETPUHECKMX
ypaBHEHUN

97 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

98 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

99 PeweHne TPUrOHOMETPUHECKMX
ypaBHEHUN

100 PeweHune TPUrOHOMETPUHECKMX
ypaBHEHUN
KoHTponbHas pabora:

101 "TpuUroHoMeTpU4ecKkne BblpaxeHUs
N TPUrOHOMETpPUYECKNEe
ypaBHeHus"
MocnepoBaTenbHOCTH, CNOCOOLI

102 3agaHnsa nocneagoBaTeNibHOCTEN.
MeTog maTeMaTU4eCKON MHOYKUNN
MOHOTOHHbIE 1 OrpaHNYEHHbIE

103 nocnegosaTenbHoOCcTU. VicTopus
aHannsa 6eCKOHEeYHO MarbiX

104 ApudmeTnyeckas nporpeccus

105 ["leomeTpuyeckas nporpeccus

106 BeckoHeyHo ybbiBatoLas
reomeTpuyeckas nporpeccus

107 CymMmma 6eckoHeuYHo ybbiBatoLLemn

reoMeTpUYEeCKo NPorpeccum




108

JINHEeNHbIN N 3KCNoHeHUMarnbHbIN
pocT. Yncno e. dopmyna CnoxHbIX
NPOLIEHTOB

109

JINHENHbIN N 3KCNoHeHUManbHbIN
pocT. Yncno e. dopmyna CnoxHbIX
NPOLIEHTOB

110

Ncnonb3oBaHve nporpeccum ans
peLleHnst pearnbHblX 3aaad
NPUKIagHOro xapakrepa

111

KoHTponbHas paborTa:
"MocnegoBaTeNbHOCTU U
nporpeccumn”

112

HenpepbiBHbIE OYHKLNN U KX
CBOWUCTBA

113

Touka paspbiBa. ACMMATOTbI
rpadoukoB PyHKLMN

114

CeowncTBa OyHKLUMA HENPEPLIBHBIX
Ha oTpeske

115

CeowcTBa oyHKUMA HENPEPDLIBHbBIX
Ha oTpeske

116

MeTon UHTEpBanoB Ans peLleHns
HepaBEeHCTB

117

MeToa MHTepBaroB Ans peLleHns
HepaBeHCTB

118

MeToa MHTepBarnoB Ans peLleHns
HepaBeHCTB

119

MpumeHeHne cBOUCTB
HenpepbIBHbIX QYHKUMA ONs
pelleHuns 3agav

120

lNMpumeHeHne cBonCTB
HenpepbIBHbIX QYHKUMA ONs
pelueHus 3agad




I'IepBaﬂ 1 BTOpad Npon3sogHbie

121 dyHKUMN
122 OnpepeneHne, reoMeTpuyecKknin
CMbICI NPON3BOLHOM
123 OnpepeneHne, n3n4ecknin cmbicn
npom3BogHOM
YpaBHeHuWe KacaTesibHOM K
124
rpadounky doyHKLNN
YpaBHeHMe KacaTefbHOM K
125
rpadouky yHKUMK
[MponsBoaHble aneMeHTapHbIX
126 -
dYHKUMIN
[Mpon3BoaHble aneMeHTapHbIX
127 -
dYHKUMIN
[MpounssogHasi CyMMbl,
128 npousseaeHns, 4acTHOro u

KOMMNO3ULMN OYHKLNIA

MponsBogHas cymmsl,
129 npounseseneHuns, YacTHOro n
KOMMO3MLNN PYHKLMI

[MpounssogHasi CymMMbl,
130 NpPoun3BeaeHNs1, YacTHOro n
KOMMO3MLUNN PYHKLMI

KoHTponbHas pabora:

131 " "
[NponsBoaHas

MoBTOpeHMe, 0600LLEeHNE,
132 cuctemaTmnsaums 3HaHUN:
"YpaBHeHus"

MoBTOpeHMe, 0600LLEHNE,
133 cuctemMaTm3aumnsa 3HaHUN:
"®yHKkunn"

134 MToroBasi kOHTponbHasa paboTta




135 NTorosasa koHTponbHast paboTta 1 1
136 lMoBTOpEHME, 0606|.ueHvle, 1
cucrtemaTusaums 3HaHum
OBLWEE KOJIMHECTBO YACOB MO 136 10 0
NMPOIrPAMME
11 KNNACC
KonuyecTtBo 4acoB OnNeKTPOHHbIe
Ne T ] Bbl
n/n Tema ypoka Bcero KoHTponkHele | lMpaktuieckne ﬂ:ySeHMﬂ ::Gg)aizsaﬁenbﬂble
paboTbl paboTbl pecypcbl
MpumeHeHne NponM3BOAHOM K
1 nccnegoBaHmMio PyHKLMIA Ha 1
MOHOTOHHOCTb N 9KCTPEMYMbI
MpumeHeHne Npon3BOAHON K
2 nccnenoBaHMIo OYHKLMA Ha 1
MOHOTOHHOCTb N 9KCTPEMYMbI
MpumeHeHne NponM3BOAHOM K
3 nccrnenoBaHMIio OYHKLMA Ha 1
MOHOTOHHOCTb W 9KCTPEMYMbI
MpumeHeHe Npon3BOAHON K
4 nccrnenoBaHMIio OYHKLMA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMbI
MpumeHeHe NponM3BOaHOM K
5 nccnegoBaHmMio PyHKUMIA Ha 1
MOHOTOHHOCTb N 9KCTPEMYMbI
[NpmMeHeHne Npon3BogHOM K
6 nccnegoBaHuio OYHKLUMA Ha 1

MOHOTOHHOCTb U SKCTPEMYMbI




HaxoxaeHne HanbonbLuero n
HaMMeHbLUEero 3Ha4yeHus
HenpepbIBHOW PYHKUMM Ha
oTpeske

HaxoxaeHne HanbonbLuero n
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

HaxoxaeHne HanbonbLuero n
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

10

HaxoxaeHne HanbonbLuero un
HaMMeHbLLEro 3Ha4YeHus
HenpepbIBHON OYHKLUMM Ha
oTpeske

11

HaxoxaeHne HanbonbLluero n
HaMMeHbLUEero 3Ha4YeHus
HenpepbIBHON PYHKLMM Ha
oTpeske

12

HaxoxaeHne HanbonbLuero u
HanMeHbLUEero 3Ha4yeHus
HenpepbIBHON OYHKUMM Ha
oTpeske

13

MpuMeHeHne Npon3BoaHON Ans
HaxoXXOeHWs1 Hauny4llero
peLleHns B NpuKNaaHbiX 3agadax

14

MpuMeHeHne NponsBoaHON Ans
HaxoXXaeHWs Hauny4llero
pelleHns B NpuKnaaHbiX 3agadax

15

MpumeHeHne nponsBogHOM Ans
onpeneneHns CKopocTu u
yCKOpeHus npoLecca, 3aJaHHOro




doopmyrnon unm rpacomkom

MpumeHeHne nponsBoagHOM Ans
onpeaernieHnsi CKOpocTu U

16 yCKOpeHus npouecca, 3agaHHoro
dopmysion nnm rpadoMKom

17 Komnosunuusa doyHKummn

18 Komnosnuusa doyHKumm

19 Komnosnuus yHKLmmn
"eomeTpuyeckme obpasbl

20 ypaBHEHUIN HA KOOPAMHATHOMN
NAOCKOCTU
"eomeTpunyeckmne obpasbl

21 ypaBHEHUIN Ha KOOpAMHATHOM
NMOCKOCTH
KoHTponbHas paboTa:

22 "UiccnenoBaHve yHKUUN C
NOMOLLbIO NPOn3BOAHON"

23 MepBoobpasHas, OCHOBHOE
CBOMCTBO NepBOOOpPa3sHbIX
MepBoobpasHblie arieMeHTapHbIX

24 dyHKumMN. MNpaBuna HaxoxaeHus
nepBoobpasHbIX
lMepBoOGpasHble aneMEHTapHbIX

25 dyHKumi. MNMpaBuna HaxoxaeHus
nepBoobpasHbIX

26 WHTerpan. eomeTpuyeckum
CMbICIT MHTerpana
BbluncneHne onpeaenéHHoro

27 WHTerpana no popmyne HeTOHa-
Jlenbnuua

o8 BbluncneHne onpenenéHHoro

nHTerpana no gopmyne HblOTOHa-




JlenbHuua

29

MpuMeHeHne nHTerpana ans
HaxoXOeHWs nrowanen niIocKnx

duryp

30

MpumeHeHne nHTerpana ans
HaxoXaeHnst 06 LEMoOB
reoMeTpuyeckux Ten

31

Mpumepbl peleHni
AndodepeHumarnbHbIX YpaBHEHUM

32

Mpumepsbl pelueHnn
anddepeHumanbHbIX ypaBHEHUI

33

MaTtemaTtnyeckoe
MoOenupoBaHmne pearnbHbIX
NpOLECCOB C MOMOLLbIO
andpdepeHumanbHbIX YpaBHEHUI

34

KoHTponbHas paboTa:
"lNepBoobpasHasa n nHrerpan”

35

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA 1 rpadomKkm

36

TpuroHomeTpudeckue yHKUMN,
NX CBOMCTBA 1 rpadomKkm

37

TpuroHomeTpuyeckne PyHKUMK,
NX CBOMCTBA U rpadomku

38

TpuroHomeTpudeckue yHKUUN,
NX CBOMCTBA U rpadomkm

39

TpuroHomeTpudeckue yHKUUN,
NX CBOMCTBA U rpadomkm

40

OT160p KOpHEN
TPUFOHOMETPUYECKUX YPaBHEHWI
C MNOMOLLIbIO TPUTOHOMETPUYECKOMN
OKPY>KHOCTM

41

OT160p KOpHEN




TPUFOHOMETPUYECKUX YPaBHEHUI
C NOMOLLbIO TPUTOHOMETPUYECKON
OKPY>XHOCTU

42

OT60p KOpHEN
TPUrOHOMETPUYECKUX YPaBHEHUN
C MOMOLLIbI TPUTOHOMETPUYECKOM
OKPY>XKHOCTU

43

OT160p KOpHEN
TPUrOHOMETPUYECKNX YPaBHEHWUI
C NMOMOLLbK TPUIOHOMETPUYECKOMN
OKPY>XHOCTH

44

PelleHne TpUroHoMeTprU4ecKkmx
HEepaBeHCTB

45

PelueHne TpMroHoMeTpruyecknx
HepaBeHCTB

46

PelueHne TpUroHoMeTpruyecknx
HepaBeHCTB

47

PelueHne TpUroHomMeTpruyecknx
HepaBeHCTB

48

KoHTponbHas paboTa: "lMpadukn
TPUTOHOMETPUYECKUX DYHKLNMA.
TpuroHomeTpudeckue
HepaBeHcTBa"

49

OcHoBHble MeTOAbI peweHnda
NnoKa3aTeJibHbIX HEpPaBEHCTB

50

OcHoBHble MeTOAbI peweHnda
NnoKa3aTeJibHbIX HEpaBEHCTB

51

OcHoBHble MeTOAbI peweHna
noKa3aTesibHbIX HEPABEHCTB

52

OcHoBHble MeTOAbI peweHna
NnoKa3aTeJibHbIX HEPABEHCTB

53

OcHoBHblE MeTOAbI peweHnda




norapudMmUYECKUX HEPABEHCTB

OcHoBHble MeTOAbI peweHnda

54
norapudmMmn4ecKnx HepaBeHCTB
55 OcCHOBHble MeTOAbI peLLeHns
norapudmMmn4ecKnx HepaBeHCTB
56 OcCHOBHblEe MeTOAbI peLLeHns
norapudmMmn4ecKnx HepaBeHCTB
57 OcCHOBHblEe MeTOAbI peLleHus
nppaumoHarnbHbIX HEepaBeHCTB
58 OcCHOBHblEe MeTOAbI peLleHus
nppaumoHanbHbIX HEpaBeHCTB
59 OcCHOBHble MeTOAbI peLleHus
nppaumoHanbHbIX HepaBeHCTB
60 OcCHOBHble MeTOAbI peLLeHns
nppaumoHarnbHbIX HepaBeHCTB
61 "padmnyeckne metoapl peeHms
nppaumoHarnbHbIX ypaBHEHUM
62 "padmnyeckne metoapl peeHms
nppaumoHarnbHbIX ypaBHEHUM
63 padomyeckne metoapl peLeHns
nokasaTesibHbIX YpaBHEHUI
64 padmnyeckne metoabl peLeHus
nokasaTesSibHbIX HEPaBEHCTB
65 padmnyeckne metoabl peLleHus
norapnmMmn4eckmx ypaBHeHum
66 'padomyeckue metoabl peLleHuns
norapudMmn4ecKnx HepaBeHCTB
67 'padomyeckue metoabl peLleHuns
norapudMmn4ecKnx HepaBeHCTB
63 "padmnyeckne metoabl peLueHus

NnoKa3aTeslbHbIX N




norapugMmn4ecKnx ypaBHeHUn

69

"padmyeckme meToabl peLleHuns
nokasaTesbHbIX U
norapugMmn4ecKnx ypaBsHeHuim

70

'padomyeckme meToabl peLleHuns
nokasaTesbHbIX U
norapuMmnyYeCckMx HepaBeHCTB

71

padmyeckme metToabl peLleHuns
nokasaTesbHbIX U
norapnmMmn4ecknx HepaBeHCTB

72

KoHTponbHas paboTa:
"MppaunoHarnbHble,
nokasaTesibHble U
norapumMmyeckme HepaBeHCTBa

73

KomnnekcHble yncna.
Anrebpanyeckas n
TpuroHomeTpuyeckasa opmbl
3anmcm KOMMIIEKCHOro Ymcna

74

KomnnekcHble yncna.
Anrebpanyeckas n
TpuroHomeTpuyeckasa opmbl
3anmcm KOMMIIEKCHOro Ymcna

75

ApudmeTnyeckme onepauum ¢
KOMMEKCHbIMM Yncnamm

76

ApudmeTnyeckme onepauum ¢
KOMMJIEKCHbIMM Ynucnamm

77

N3o06pakeHne KOMMNIEKCHbIX
yucen Ha KoopauMHaTHOM
NMOCKOCTU

78

N3o06pakeHne KOMMNIEKCHbIX
ymucen Ha KoopauHaTHOW
NSIOCKOCTHN




dopmyna Myaspa. KopHu n-on

9 CTeneHn n3 KOMMNJIEKCHOro ymcrna 1

80 dopmyna Myaspa. KopHu n-on 1
CTeneHn n3 KOMMNIEKCHOro Yymucna
[MpumeHeHne KOMMNNEKCHbIX Ynucen

81 AN peLleHns usnyeckmx n 1
reomMeTpuyecKux sagad

82 KoHTponbHas paboTa: 1
"KomMmnnekcHble ymucna"

83 HaTtypanbHble 1 uenble Yynucna 1

84 HaTtypanbHble 1 uenble Yicna 1

85 MpumeHeHne npusHakoB 1
AEeNMMOCTM LenblX Ynucen

86 MpumeHeHne npusHaKkoB 1
AenMMOCTU LenblX Ynucern
MpumeHeHne npu3HaKkoB

87 aenumocTun uenbix Yyncen: HO w 1
HOK
MpumeHeHne npusHaKkoB

88 aenumocTun uensix Yncen: HOL v 1
HOK
MpumeHeHne npn3HakoB

89 OENNMOCTM LiernbIX YNCEN: OCTaTKn 1
no Mogysio
MpumeHeHne npru3HakoB

a0 OENMMMOCTN UENbIX YNCENT: OCTaTKun 1
no Moaysio
MpumeHeHne npusHaKkoB

91 AenMMOCTM LenblX Yncen: 1
anroputm EBknuaa onsa peweHuns
3ajad B LenblX yncnax

92 KoHTponbHaa pabora: "Teopus 1




uenbix yncen"

93

Cunctema 1 COBOKYNHOCTb
ypaBHeHUN. PaBHOCUIbHbIE
CUCTEMbI U CUCTEMbI-CEACTBUS

94

Cuctema 1 COBOKYMHOCTb
ypaBHeHUn. PaBHOCUSIbHbIE
CUCTEMbI N CUCTEMbI-CINEACTBUS

95

OcCHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
pauMoHanbHbIX ypaBHEHUI

96

OcHOBHble MeTOAbI peLLeHns
CUCTEM N COBOKYMHOCTEN
nppaumoHanbHbIX ypaBHEHUI

97

OcHoBHble MeTOAbI peweHna
cnuctem n COBOKyI'IHOCTeI7I
NnoKa3aTeslbHbIX ypaBHeHMVI

98

OcCHOBHblEe MeTOAbI peLLeHNs
CUCTEM N COBOKYMHOCTEN
nokasaTesibHbIX YpaBHEHUI

99

OcCHOBHble MeTOAbI peLLeHNs
CUCTEM N COBOKYMHOCTEN
norapugMmn4ecKknx ypaBHeHuin

100

OcCHOBHble METOAbI pPELLEHNS
CUCTEM N COBOKYMHOCTEN
norapugMmn4ecKnx ypaBHeHUin

101

MpUMEHEHNE CUCTEM K peLLEHUIo
mMaTeMaTU4YecKkMx 3agad 1 3agay
N3 pasnnyHbIX obrnacTen Hayku 1
pearnbHOWN XWU3HW, MHTeprpeTaums
NOSTy4YEHHbIX pe3yrbTaToB

102

[NpMeHeHne CUCTEM K peLlEeHNIO
MaTeMaTU4yecknx 3agad 1 3agad




N3 pasnnyHbIX obrnacTen Hayku 1
pearnbHON XMU3HW, MHTepnpeTaums
NOSTyYEHHbIX pe3yrbTaToB

MpuMeHeHne HepaBEHCTB K
peLleHnto MaTemaTMyecknx 3agad
1 3aga4 U3 pasnuyHbix obnacrten

103 y
HayKn 1 peanbHOW XNU3HW,
NHTEpNpeTaums NosTyYeHHbIX
pesynbTaTtoB
KoHTponbHas paboTa: "Cucremsl

104 pauMoHanbHbIX, UppauUMOHanbHbIX
nokasaTesnbHbIX U
norapnmMmnYeckmx ypaBHeHumn"

105 PauunoHanbHble ypaBHEHUSs C
napamMmeTpamu

106 PaumoHanbHble HepaBeHCTBa C
napameTpamu

107 PaumoHanbHble CUCTEMBI C
napameTpamu

108 MppaumnoHanbHble ypaBHEHNS,
HepaBeHCTBA C NapameTpamMmm

109 MppaumnoHanbHble CUCTEMBI C
napameTpamu

110 MokasaTenbHble ypaBHEHUS,
HepaBeHCTBa C NapameTpamMmm

111 MNokasaTenbHble CUCTEMbI C
napameTpamu

112 Jlorapnpmmyeckune ypaBHeHu4,
HepaBeHCTBA C NapameTpamMmm

113 Jlorapnpmunyeckune cuctemsol ¢
napameTpamu

114 TpuUroHoMeTpuyeckne ypaBHeHUs




C NapameTpamu

115

TpuroHomeTpuyeckme
HepaBeHCTBa C napameTpamm

116

TpuUroHoMeTpuYeckme CUCTEMbI C
napameTpamu

117

MocTpoeHne n nccnegoBaHue
MaTeMaTUYECKUX Moaernen
pearibHbIX CUTyauuin C NOMOLLIbIO
ypaBHEHUI C NapameTpamm

118

MocTpoeHne n nuccnegosaHue
MaTemMaTU4ecknx moaenen
pearnbHbIX CUTyauui C NOMOLLIbIO
CUCTEM YpaBHEHUN C
napamMmeTpamu

119

MocTpoeHne n nccnegoBaHne
MaTemMaTUYEeCKuUX Mmoaernen
pearbHbIX CUTyaunin C NOMOLLIbIO
CUCTEM ypaBHEHUWN C
napameTpamu

120

KoHTponbHas paboTa: "3agaun c
napametpamu”

121

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

122

MoBTOpeHne, o600LLEeHNE,
cucTtemaTusaumns 3HaHWNI:
"YpaBHeHns"

123

MoBTOpeHne, o600LLEeHNE,
cucTtemaTusaumns 3HaHUN:
"YpaBHeHusi. Cuctemsl
ypaBHeHNN"

124

MoBTOpEeHMe, 0600LLEHNE,




cuctemaTusaumsi 3HaHUNn:
"HepaBeHcTBa"

125

MoBTOpeHne, obobLLeHne,
cuctemaTusaums 3HaHUN:
"HepaBeHcTBa"

126

MoBTOpeHne, 0600LLEeHNE,
cucTtemMaTmnsauunsa 3HaHun:
"HepaBeHcTBa"

127

MoBTOpeHne, ob6obLeHne,
cuctemaTusaumsi 3HaHUNn:
"lNponsBogHas n e€ npumeHeHue"

128

MoBTOpeHne, ob6obLLeHne,
cuctemaTusaumsi 3HaHUNn:
"lNponsBogHas n eé€ npumeHeHue"

129

MoBTOpEHNE, 0606LLEHNE,
cucTemMaTmsauusa 3HaHun:
"lNpon3BogHas n eé npumMeHeHue"

130

MoBTOpeHne, o6obLLeHnE,
cuctemaTusaumsi 3HaHUNn:
"MIHTerpan v ero npumeHeHmne"

131

MoBTOpeHne, o6obLLeHne,
cucTemaTmaauus 3HaHuUi:
"QyHKUMN"

132

MNoBTOpEHNe, obobuieHne,
cuctemaTnsaumsa 3HaHUN:
"®yHKuMN"

133

MoBTOpeHne, o6o0LLeHNE,
cuctemaTnsaumsa 3HaHUn:
"®yHKUMN"

134

MToroBas kOHTponbHasa paboTa

135

NToroBasi KOHTpornbHada paboTa

|_\

136

MoBTOpPEHME, 0606LLEHNE,




‘ cucteMaTnsaumsa 3HaHumn

OBLUEE KONMYECTBO YACOB MO
NMPOrPAMME

136

10




NMPOBEPSAEMbIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOU NMPOIrPAMMbDI

10 KITACC

Kopn

npoBepsieMoro
pe3ynbTaTta

NMpoBepsieMble NnpeaMeTHbIe pe3yribTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOW NporpamMmmMbl cpeaHero
obuwero obpasoBaHus

1

Yumcna v BbluncneHns

11

OnepupoBaTb MOHATUSIMU: pauMOHaribHOe U OeWCTBUTENbHOE
4yncno, obbIKHOBEHHAsI U AecsaTUYHast 4pobb, MPOLEHTbI

1.2

BbinonHATL apudmeTuyeckne onepauuy € paumoHanbHbIMU U
AEeNCTBUTENBHBIMY YUCaMm

1.3

BbINonHATL NpUBAMKEHHbIE BbIMMCINEHUS, UCNONb3ysa Npasuna
OKpYrneHus, pgenatb MNPUKMOKY W OUEHKY pesynbraTta
BbIYUCIIEHUN

1.4

OnepupoBaTtb MOHATUMSIMWU: CTENEHb C LEenbiM fokasaTernem,
cTaHaapTHas dopmMa 3annucu AencTBUTENbHOIO Yncna, KOpeHb
HaTypanbHOW CTeneHu; WUCMonb3oBaTb noaxoasyo dopMy
3anuMcu OencTBUTENbHbLIX YMCen ANS PeLleHUst MpPaKTUYeCcKUx
3ajad 1 NpeacTaBreHns aHHbIX

1.5

OnepupoBaTb  MOHATUSIMU:  CUHYC, KOCMHYC WU  TaHreHc
NMPOW3BOSIBHOMO yrNna; WCMonb30BaTb 3anvcb MNPOM3BOSIbHOMO
yrna yepes3 obpaTtHble TPUroHOMeTprUYeckme OyHKLMK

YpaBHEHUSI N HepaBeHCTBa

2.1

OnepupoBatb NOHATUSIMMU: TOXOECTBO, ypaBHeHue,
HepaBeHCTBO, LIeNoe, pauuoHanbHoe,  UppaumoHanbHoe
ypaBHeHVe, HepaBEeHCTBO, TPMIOHOMETPUYECKOE YpaBHEHNE

2.2

BbinonHATL NpeobpasoBaHnsi TPUFOHOMETPUYECKUX BbIpaXKeHUI
N pellaTb TPUrOHOMETPUYECKME YPaBHEHUSI

2.3

BbinonHaTb  npeobpasoBaHUs  UenblX, pauMoHarbHbIX U
MppaumoHanbHbIX BbIPAXEHWA U pellaTb OCHOBHbIE TUMbl
LenblX, pauuMoHarnbHbIX W WUppauMOHanbHbIX YpPaBHEHUA U
HepaBeHCTB

2.4

MpUMEHATb  ypaBHEHWS W HepaBeHCTBaA [ANs  pelleHus
MaTemMaTU4ecKux 3agad u 3agad U3 pasfnimyHbix obnacten Hayku
N peasibHOM XU3HU

2.5

MopoenupoBaTb pearnbHble CcuTyauuMum Ha s3blke anredpsbl,
COCTaBMATb BblpaXeHUs, ypaBHEHWUsI, HEpPaBEHCTBA MO YCOBUIO
3agjauu, nccnegosaTtb NOCTPOEHHbIE mozaenu c
1crnonb30BaHMEM annaparta anrebpbl

DyHKUMN 1 rpadorKku

3.1

OnepupoBatb MNOHATUAMM:  QYHKUMS, CNOCOObI  3agaHusd
dyHKUMKN, obnactb onpeneneHns M MHOXECTBO 3HAYEeHWUN
dYHKUMN, rpadunK PyHKLMK, B3aUMHO obpaTHble (PyHKUUK

3.2

OnepupoBaTb MNOHATUSMU: YETHOCTb U HEYETHOCTb COYHKLUUM,
HYNN PYHKLMW, MPOMEXYTKN 3HAKOMOCTOSHCTBA




3.3 Mcnonb3oBaTb rpadmkm yHKUUN AN peLleHns ypaBHeHUN
3.4 CTpouTb 1 YnTaTb rpadoukn NUHENHOM PYHKUMN, KBagpaTUYHOMN
' dYHKUMN, CTENEHHOW (PYHKUUK C LeribiM nokasaTtenem
Mcnonb3oBaTb  rpamkm  yHKUMW  Ona  uccnegoBaHUs
35 npoLeccoB M 3aBUCMMOCTEN NPWU pelleHun 3agdad u3 Apyrux
' y4yebHbIX NpegMeToB W pearlbHOM  XXWU3HW,  BblpaXaTb
dhopmMynamm 3aBUCUMOCTU MeXAY BENMMYMHAMMU
4 Havana matematnyeckoro aHanusa
41 OnepupoBaTtb NOHATUAMM: nocrnenoBaTesibHOCTb,
' apudmeTnyeckasa 1 reomeTpmyeckasa nporpeccum
OnepupoBaTtb NOHATUAMM: 6eCcKoHeYHOo ybbiBatoLLas
4.2 reomeTpudeckasi nporpeccusi, cymma 6eckoHeyHo ybbiBatoLlen
reomeTpu4eckomn nporpeccum
4.3 3agaBaTb nocnegoBaTesibHOCTU pasfiMyHbIMKM cnocobamm
4.4 Mcnonb3oBaTb CBOMCTBA NocriegoBaTeNbHOCTEN U NPOrpeccun
A9 pelleHns peanbHbIX 3a4a4 NPUKIagHoro xapakrepa
5 MHo>ecTBa 1 noruka
51 OnepupoBaTb  MNOHATUAMW:  MHOXECTBO, onepauuMuM  Hag
MHOXeCTBamMu
Mcnonb3oBaTb  TEOPETUKO-MHOXECTBEHHbIM — annapaTt  ansg
5.2 OnuUCcaHnsa pearnbHbIX MPOLECCOB M SBIEHUW, NPU  peLLueHnn
3a4ad u3 gpyrux y4ebHbix npegMeToB
53 OnepupoBaTtb NOHATUAMU: onpefeneHue, Teopema, cneacreue,
AoKasaTesibCTBO
11 KINACC
Kon lNMpoBepsieMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUS
npoBepsieMOro  OCHOBHOM Obpa3oBaTeNbHOM NPOrpaMmMmbl CpegHero
pe3ynbTaTta obLiero o6pasoBaHus
1 Yucna v BbluUCneHus
OnepupoBaTb MOHATUAMW: HaTypanbHOe, Lenoe YuCno;
11 ucnonb3oBatb  NPU3HaKM  OeNUMOCTM  UenblX  Yucen,
pasnoXeHne 4Yucrna Ha npocTble MHOXWUTENW ONs pelleHus
3agad
12 OnepupoBaTb  MOHATUEM: CTEMEHb C  pauMOHarbHbIM
nokasarernem
13 OnepupoBatb MOHATUMAMU: florapum 4Yucna, OeCATUYHbIE U
' HaTypasibHble norapumbl
2 YpaBHeHUsS N HepaBeHCTBa
MpumeHaTb  cBoMCTBa  CTeneHM ana  npeobpasoBaHus
51 BblpaXXeHU, onepupoBaTb  MOHATUSMWU.  MOKasaTesnbHoe
YpaBHEHME U  HEepaBEHCTBO; pelaTtb OCHOBHblE  TUMbI
nokasaTesibHbIX YPaBHEHUN U HEPABEHCTB
59 BbinonHATe  npeobpas3oBaHUs  BbIpaXeHWn,  copepkalimnx

norapudmbl; ONepupoBaTb MOHATUSIMWU:  forapuMmUYeckoe




ypaBHEHWE W HEpaBEHCTBO; pelaTb OCHOBHble  TUMbI
norapMMNYECKMUX YPaBHEHUIA N HEPABEHCTB

2.3

HaxoguTb  peweHna  nNpocTennx  TPUroHOMEeTPUYECKUX
HepaBeHCTB

2.4

OnepupoBaTb NOHATUAMMU: CUCTEMA NIUHENHbIX YPaBHEHU N €€
peleHne; MUcnonb3oBaTb CUCTEMY JIMHEWHbIX YpaBHEHWA AN
peLueHns NpakTUYeckux 3agav

2.5

HaxoguTb pelleHus npocTeEMNX CUCTEM U COBOKYMNHOCTEN
paLuMOHanbHbIX YpaBHEHUA N HEPABEHCTB

2.6

MopenupoBaTb pearnbHble CUTyauunm Ha s3blke anredpsbl,
COCTaBMATb BblpaXeHUsl, ypaBHEHUSI, HEPABEHCTBA U CUCTEMbI
Mo YCroBWIO 3ajayu, WUccrnenoBaTb MOCTPOEHHbIE MOZEenu C
Ncrnonb30BaHMEM annapaTta anrebpbl

DyHKUMN 1 rpadomKku

3.1

OnepupoBaTtb NMOHATUAMM: nepuoanyeckas PyHKUMSA,
NPOMEXYTKM MOHOTOHHOCTU (OYHKUMWU, TOYKM 3IKCTpemMyma
dyHKUUKN, Hambornbllee N HaMeHbLlee 3HaYeHUss (PYHKUMKU Ha
NPOMEeXyTKe; MUCMOoNb30BaTh MX ONs UCCrneaoBaHUs yHKLUMK,
3agaHHOM rpadomKoMm

3.2

OnepupoBaTtb NOHATUAMMN: rpadpmkm nokasaTesibHOWN,
norapugmmyeckomn n TPUTOHOMETPUYECKUX YHKUWNI;
n3obpaxaTb UX HaA KOOPAMHATHOW MIIOCKOCTM M MUCMNOSIb30BaTb
ONS peleHns ypaBHEHUA N HEPaBEHCTB

3.3

N3ob6paxaTb Ha KOOPAWHATHOW MIIOCKOCTU rpadmnKkm NMHENHbIX
YPaBHEHUN W UCMNONb30BaTb WX [ON9 pPeleHus CUCTEMBbI
NNHENHbIX YpaBHEHUN

3.4

Mcnonb3oBaTb  rpacmkm  yHKUMW  Ona  uccnegoBaHus
NPOLECCOB M 3aBMCUMOCTEN M3 APYrNX Y4EOHbIX ANCLMMINH

Hayana marematndeckoro aHanuaa

4.1

OnepupoBaTtb NOHATUAMM: HenpepbiBHasA yHKUMA,
npou3sogHasi yHKUMK; UCMNONb30BaTb FEOMETPUYECKUA U
dM3NYECKMI CMbICI NPOM3BOAHON A4 pelleHns 3agay

4.2

HaxoguTb npoun3BoaHble 3fieMeHTapHbIX (PYHKUMA, BbIYUCNATb
NPOn3BOAHbIE CYMMbI, NPOU3BEAEHNSA, YACTHOIO (PYHKLMI

4.3

Mcnonb3oBaTb NpPou3BOAHYO ONS UccreaoBaHns OyHKUUU Ha
MOHOTOHHOCTb M 3KCTPEMYMbl, TMPUMEHSITb  pe3ynbTaTbl
nccrneaoBaHNst K MOCTPOEHMIO rpadhkoB

4.4

Mcnonb3oBaTb NPOn3BOOHYIKO AN1A HaxXOXOEeHUA Hawuny4yulero
peweHna B  NpPpUKNagHbIX, B TOM 4ucne counanbHoO-
OKOHOMMYeCKUX, 3agadvax

4.5

OnepupoBatb MNOHATUSMKU: NepBoobpasHass W WUHTerpan;
NOHUMATb reoMeTpPUYecKUn 1 PU3N4eCcKNn CMbICI MHTEerpana

4.6

HaxoguTb nepBoobpasHble aNemMeHTapHbIX  YHKUUA,
BblYMCNATb MHTErpan no gopmyne HetotoHa — JlenbHuua

4.7

Pewatb npuknagHble 3agayun, B TOM 4uCNe CcouuMarnbHO-
SKOHOMMYECKOro U OU3NYEeCKoro xapaktepa, CcpeacTBamu
MaTeMaTU4YecKoro aHanvaa




NMPOBEPAEMbBIE 3JIEMEHTbI COOEPXXAHUA

10 KINACC
Kon MpoBepsieMbIN 351IEMEHT coAepKaHUA
1 Yucna n Bbl4McneHna
PaumoHanbHble yncna. OB6bIKHOBEHHbIE U AECATUYHbIE OPOOU, MPOLIEHTHI,
OeckoHe4yHble nepuoguyeckne apodu. ApudmetTudeckme onepauum
1.1 pauMoHanbHbIMKU  YnCcriamn, npeodbpasoBaHMs  YUCHOBBLIX  BblPaXXEHWUN.
MpumeHeHne Opoben M NPOLEHTOB AN pPELUEeHUs NPUKNIagHbIX 3adad u3
pasnnyHbIX OTpacnen 3HaHNUN U peanbHON XU3HU
[enctButenbHble 4ucna. PauuoHanbHble U MppaunoHanbHble 4Yucna.
12 ApI/ICbMeT_l{I‘-IeCKVIe onepauum C OenCTBUTENbHbIMN yucnamu.
MpnBnMXKEHHbIE BbIMMCNEHUS, NpaBuna OKPYrfeHus, NPUKMOKa N OueHkKa
pesynbTata Bbl4MCNEHUN
CteneHb ¢ uenbiM nokasatenem. CTtaHgapTHas ¢opma 3anucu
13 ,u,elleTBMTeanoro yucna. MWcnonb3oBaHve nogxoaswen dopmbl 3anucu
OENCTBUTENbHbLIX 4Yucen AN  peweHuMss NpakTUYecKnx 3agad WU
npeacTaBneHnst AaHHbIX
14 ApucmeTnyeckun  KOpeHb HaTypanvaoM ctenenn. [ewncteus ¢
apMpMeTUYECKUMN KOPHSAMU HaTypanbHOW cTeneHu
15 CWHYC, KOCUMHYC U TaHreHC YMCNOBOro aprymeHTa. ApPKCUHYC, apKKOCWUHYC,
apKTaHreHC YMCoBOro aprymeHTa
2 YpaBHEHUS1 N HEpaBEHCTBA
2.1 ToxgecTBa U TOXOeCTBEHHbIE Npeobpa3oBaHns
29 lMpeobpasoBaHue TPUTOHOMETPUYECKMX BbIpaXXeHUM. OcHoBHble
TPUroOHOMETpUYECKME hopMynbl
53 YpaBHEHME, KOpPEHb YypaBHEHMsl. HepaBEHCTBO, peLUeHME HepaBEHCTBA.
MeToa nHTepBanos
2.4 PeweHune uenbix 1 ApobHO-paumoHanbHbiX ypaBHEHUI N HEPABEHCTB
2.5 PeweHne nppaumoHasnbHbIX YpaBHEHUA N HEPABEHCTB
2.6 PeweHne TpMroHoMeTpUYECKUX ypaBHEHUN
27 MpuMeHeHne ypaBHEHUN K HEPABEHCTB K PELLEHNIO MaTemMaT4eckmx 3afad
W 3agay M3 pasnu4yHblix obnacTen Haykm n peasibHON XXU3HU
3 PyHKUMN 1 rpadorKu
31 ®dyHKuMA, cnocobbl 3agaHna  yHkumn. [padmk  dyHkumn. B3anmHo
obpaTtHble byHKUUK
39 O6nacTtb onpegeneHns n MHOXeECTBO 3HaYeHUN yHKUUKW. Hynn dyHKumnm.

I'Ipome>|<yTKm 3HAKOMNOCTOAHCTBA. YETHbIE N HEYETHbIE beHKLI,I/II/I




33 CTteneHHas cpyl-mu,m C HaTypasnbHbIM 1 UenbiM nokasarenem. Eé csonctea
n rpaduk. CBoncTBa 1 rpadmk KOPHS N-0M CTEMNEHN
3.4 TperqueTpmquKaﬂ OKPYXHOCTb, oOrpegeneHve TPUroHOMETPUYECKUX
dYHKLUMA YNCITOBOrO aprymeHTa
4 Havana matemaTtuyeckoro aHanumsa
41 NocnegoBaTenbHOCTH, cnocobbl 3aaHus nocrnegoBaTenbHOCTEN.
MOHOTOHHbIE NnocnegoBaTeNbHOCTH
ApucmeTnyeckas UM reomeTpuyeckas  MNporpeccuu. BeckoHe4vHOo
ybbiBaowaa  reomeTpudeckass  nporpeccuss.  Cymma  ©eCKOHEYHO
4.2 | yOblBaroLlen reomeTpuyeckon nporpeccun. Popmyna CrnoXxHbIX NPOLEHTOB.
Mcnonb3oBaHue nporpeccun Ona peleHus pearsibHbIX 3agad npukiagHoro
xapakrepa
5 MHoxecTBa 1 noruka
MHoXecTBO, onepaumm Hag MHoxecTBaMu. [uarpammbl Ounepa — BeHHa.
51 lMpumeHeHve TEOPETVNKO-MHOXECTBEHHOTO  annapara  Ana  onucaHus
peanbHbIX NPOLIECCOB U SBNEHUW, NPU peLlleHnn 3agay u3 gpyrnx y4ebHbix
npeameTos
5.2 | Onpefgenexune, TeopemMa, cnegcreme, okasaTesibCTBO
11 KNNACC
Kop NMpoBepsieMbIn aNeMeHT coagepxKaHua
1 Yucna v BbluncneHuns
1.1 HatypanbHble 1 uenslie Yncna. MNpusHakm genmMmocTy LesblX YMcen
1.2 CTeneHb C paumoHanbHbIM nokasatenem. CBONCTBa CTEMNEHM
1.3 Jlorapudm yucna. lecatndHble N HaTypanbHble norapudmMbl
2 YpaBHEHUs1 N HepaBeHCTBa
2.1 [MpeobpasoBaHMe BblpaXXEHU, COAepPKaLMX norapmdmel
29 [MpeobpasoBaHue BbIpaXXeHU, coaepXXalunx CTeNeHN ¢ paunoHanbHbIM
nokasaTtesiem
2.3 [MpuMepbl TPUrOHOMETPUYECKNX HEPABEHCTB
2.4 [MokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapupmmyeckune ypaBHEHNA N HEPABEHCTBA
26 CuctemMbl NUHENHbIX yEJaBHeHMVl. Pe|:|.|eH|/|e npuknagHelx 3agad c
NOMOLLIbKO CUCTEMBbI JIMHENHBIX YPaBHEHWI
2.7 CuncTembl U COBOKYMHOCTW paumOHanbHbIX YPaBHEHUIN U HEPABEHCTB
MpumeHeHne  ypaBHEHWW, CUCTEM U HEPABEHCTB K peLleHuro
2.8 MaTeMaTMyYeckux 3agad W 3agjad U3 pasnuyHbix obnactem Hayku wu
peanbHOMN XXN3HN
3 OyHKUMN 1 rpadomKu
®yHkuma.  lNMepuogmyeckme  pyHKuun.  [pOMEXYTKM  MOHOTOHHOCTU
3.1 dyHKUMK.  Makcumymbl U MUHUMYMbl  (PYHKUMU. Hawnbonbliee u
HauMeHbLUlee 3HayYyeHne PYHKLNN Ha NPOMEXYTKe
3.2 TpuroHomeTpuyeckne PyHKLMN, NX CBOMCTBA U rpadomKum
3.3 [MokasaTenbHasa 1 norapummyeckas OyHKLMN, UX CBOUCTBA N rpadouKm




Vcnonb3oBaHne rpadukoB QYHKUMA ONA  peleHus YypaBHEHUn W

3.4 9
NMMHENHBIX CUCTEM
Mcnonb3oBaHue rpadukoB OYHKUMA ONs UCCreaoBaHUA MpoLLeccoB WU
3.5 3aBMCUMOCTEN, KOTOpble BO3HUKAKT MpU pelleHnn 3agad u3 gpyrux
y4ebHbIX NpegMeTOB U peasibHOW XU3HU
4 Hayana matemaTnyeckoro aHanumsa
4.1 HenpepsbiBHble OyHKUMKW. MeToa nHTepBasioB AN peLleHns HepaBeHCTB
4.2 |_|p0VI3BO,EI,Haf| dyHKUMK. [eomeTpuyeckum ©n  PU3NYECKUMA  CMbICH
npon3BogHoOMN
43 ﬂpOVI3BO,EI,HbIF 3fIeMeHTapHbIX  (PYHKLUMN. <Dopmyn|3| HaXoXaeHns
NPOWN3BOAHON CYMMbl, NPOU3BEAEHNSA Y YACTHOIO (PYHKLINI
[MpnmeHeHe Npon3BOOHOM K UCCNefoBaHUO PYHKLUMA HA MOHOTOHHOCTb
4.4 N 3KCTpeMyMbl. HaxoxgeHwe Hanbonbliero M HavMeHbLIero 3HavyeHus
dYHKUMKN Ha OTpe3ke
[MpMeHeHe NPOM3BOLAHOM AN HAXOXOEHUA Haumyyllero pelleHus B
4.5 npuknNagHblxX 3agadax, ans onpeneneHns cKopocTn npouecca, 3agaHHOro
doopmyIrion unm rpadoMKkom
4.6 [MepBoobpasHas. Tabnmua nepBoobpasHbIX
4.7 WHTerpan, ero reomeTpuyeckum u U3MYECKUA CMbICS. BbluucneHue

nHTerpana no copmyne HetotoHa — JlenbHuua

NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOWU OBPA30OBATEJIbHOU NPOIrPAMMbBI CPEOHEIO
OBLEIN0 ObPA3OBAHUA

Kon

HPOBepﬂeMble TPGGOBaHMH K npeaMeTHbIM pe3ynbTaTaM

npoBepsieMOro A OCBOEHUS OCHOBHOM OOpa3oBaTesibHOW NPOorpamMmmbl
TpebGoBaHuA cpenHero obuiero oopasoBaHuA

BnageHne meTogamu OokasaTenbCTB, anropuTMamm pelleHus
3ajay; ymMeHue QopMynMpoBaTb U OnepupoBaTb MNOHATUSIMU:
onpeneneHve, akcuoma, Teopema, ChneacTeMe, CBOWCTBO,
npu3Hak, [AokKas3aTenbCTBO, PaBHOCWIbHbIE (OOPMYTMPOBKMY;
NPUMEHSITb  MX; YMeHWe opMynuMpoBaTb obOpaTHoe U
NPOTUBOMNONOXHOE YTBEPXKAEHUE, NPUBOAUTL MpPUMEPHLI U
KOHTPNpUMEpbl,  UCMONb30BaTb  MeTod  MaTemMaTU4ecKom
WHAOYKUMW; NPOBOAMTL [JOKasaTeflbHble pacCyXaeHus npu
pelweHun 3agay, OLEeHMBaATb JIOMMYECKYl MpPaBUIIbHOCTb
paccyXaeHuin; ymeHne onepupoBaTb MOHATUSIMU: MHOXECTBO,
MOAMHOXECTBO, OMepauMu Hag MHOXeCTBaMu; YMeHue
MCMONb30BaTb  TEOPETUKO-MHOXECTBEHHbI  annapat  Aans
OMNMUCaHUs pearbHbIX NMPOLIECCOB M SIBMEHM U MPU peLleHnn
3ajad, B TOM 4ucre u3 Apyrmx yvyebHbiX NpeamMeToB; YMeHue
onepupoBaTtb NOHATUAMMU: rpad, CBA3HLIN rpad), AepPeBo, LMK,
rpad Ha MIOCKOCTM, YMeHMe 3agaBaTb M OnuchbiBaTb rpadbl
pasnuYHbIMKU criocobamu; UCnornb3oBaTh rpadbl NPU peLLeHnm
3agad

YMeHune onepupoBaTb MNMOHATUAMU. HATypalibHOE YNUCI10, Leroe




4YUCIOo, CTEMNeHb C LenbiM nokasaTernieM, KOpeHb HaTyparbHOW
CTeneHun, cTeneHb C paumoHanbHbIM MokasaTtenem, CTeneHb C
AEeNCTBUTENbHLIM MokasaTtenem, norapudmM 4ucra, CUHYC,
KOCUHYC M TaHreHC NPOM3BOSIbHOrO YMcna, oCTaTtok No MoAyrto,
pauuoHanbHOe 4KUCro, MppauMOHanbHOE YMCMOo, MHOXeCcTBa
HaTyparnbHbIX, LEeNbIX, paunMoHanbHbIX, 4ENCTBUTENbHbIX YNCEST;
yMEHMe u1Cnonb3oBaTb MNpPU3HaKU OeNUMOCTU, HauMEHbLUWN
obwun genutenb M HanmeHbllee obuiee KpaTHoe, anropuTM
EBknuaa npu pelweHun 3agad; 3HAKOMCTBO C pasfUyHbIMU
NO3NLMOHHBIMA CUCTEMAMU CYUCTIEHUS; YMEHWE BbIMOMHATb
BblYMCIIEHME 3HAYEeHUn U npeobpa3oBaHMs BbIpaXEHUN Co
cteneHsMm Kn  norapudmamu, npeobpasoBaHns OpOOHO-
paunoHarnbHbIX BbIpaXeHWn; yMeHne onepupoBaTb NOHATUSMMN:

nocrnegoBaTesnibHOCTb, apudgpmeTmyeckas nporpeccus,
reometTpuyeckaa  nporpeccusi, 6eckoHe4yHo  ybbiBatoLlas
reomeTpuyeckas nporpeccus; yMeHune 3apaBaTb

nocrefoBaTesNibHOCTU, B TOM YUCHE C NMOMOLLbIO PEKYPPEHTHBIX
dopmMyn; yMeHue onepupoBaTb MOHATUAMMU: KOMMIIEKCHOE
4YNCIO, COMPSKEHHbIE KOMMSEKCHbIE YMcna, Moaysb U apryMeHT
KOMMNMEKCHOro 4ucrna, ¢opmMa 3anmcu KOMMIIEKCHbIX 4Yucen
(reomeTpuyeckasi, TpUroHomeTpuyeckas U anrebpauyeckas);
ymMeTb  Mpou3BOoAUTb  apudMeTMyeckne  Oenctema  C
KOMMSEKCHBbIMU Yncnamm; NpuBOANTb NPUMeEpPbl UCMOSNb30BaHUA
KOMMEKCHbIX YNCEN; onepupoBaTb NMOHATUMAMMK: MaTpuua 2x2 1
3x3, onpegenutenb MaTpuubl, TF€OMETPUYECKUN  CMBbICI
onpegenuTens

YMeHue onepupoBatb MNOHATUSAMMU: pauMoHanbHble,
nppauuoHansHble, nokasaTesibHble, CTEMNeHHsble,
norapumMmunyeckne,  TPUroOHOMETPUYECKUE  YypaBHEHUS U
HepaBeHCTBa, UX CUCTEMbI; YMEeHue onepupoBaTb NOHATUSMM:
TOXOECTBO, TOXAECTBEHHOe npeobpasoBaHne, YypaBHEHUE,
HepaBeHCTBO,  CUCTEMa  YpaBHEHWA U  HEpPaBEHCTB,
PaBHOCUITbHOCTb YpPaBHEHWA, HEPaBEHCTB U CUCTEM; YMeEHWe
pewaTtb ypaBHEHUSl, HEepaBEHCTBA W CUCTEMbl C MOMOLLBIO
pasnuyHbiX MNPUEMOB; pellaTb YpaBHEHWUSA, HepaBeHCTBa U
CUCTEMBI C NapaMeTpoM; NPUMEHATbL YpaBHEHUS, HEPaBEHCTBa,
NX CUCTEeMbI NS pelleHns maTemaTuyecknx 3agad u 3agad u3
pasnu4yHbIX 0bnacTen Haykm n peanbHON XU3HU

YMeHue onepupoBatb  MNOHATUAMU:  PYHKUMS, YETHOCTb
GYHKUMM, NEPUOJNYHOCTb PYHKLNKU, OFPaHUYEHHOCTb (DYHKLMN,
MOHOTOHHOCTb QYHKLMN, SKCTPEMYM (PYHKLMU, HanbonbLuee n
HauMeHbLLee 3Ha4yeHus dyHKUMN Ha NnpoMexyTkKe,
HenpepbiBHaA PYHKUMS, aCUMNATOThbI rpaduka pyHKuumn, nepeas
M BTOpas npomsBodHas  (PyHKUUM, TreoMeTpudeckum Wu
domsndeckmm CcMmbICn NpPOM3BOOHON, nepBoobpasHas,
onpefenéHHbIn - UHTerpar; YMeHue HaxoauTb acUMMTOThl
rpaduka yHKUMN; YMEHUE BbIYUCIIATb NPOU3BOLHbLIE CYyMMBbI,
npousBefeHnsl, YaCTHOro M KOMMNO3UUMKM (PYHKUUIW, HaxoOuTb
ypaBHEHWe KacaTefibHoM K rpaduky YHKUMK;  YMeHue
HaxoAWTb NPOU3BOAHbIE 3rEeMEHTapHbIX (QYHKUMWA; YMEHUe




Mcnonb3oBaTb MPOM3BOAHYKD ANA UccrnefoBaHus  YHKUWRA,
HaxoouTb HambonbliMe U HaMMeHbLUMEe 3Ha4YeHus1 PYHKUWI;
CTPOUTb rpacpmkn MHOrOYNEHOB C UCMOSIb30BaHMEM anmnapaTta
MaTeMaTU4YecKoro aHanusa; MpUMeHATb NPOU3BOAHY AN
HaXOXOEHUS Haunyylwero peweHus B NPUKNagHbiX, B TOM
yucrne coumaribHO-3KOHOMUYECKMX U (PU3NYeCcKUX 3agavax;
Haxo4uTb nrowaan u o6bEMbI PUryp C NOMOLLBID UHTErpana;
npUBOAMTL MpPUMEpPbl MaTeMaTU4eCcKoro MOAEeNMpoBaHuUSa C
nomMoLb AnddepeHLmarnbHbIX ypaBHEHNIN

YMeHne onepupoBaTb NOHATUSMN: rpadnk dyHKUUK, obpaTHas
QYHKUMSA,  KOMNO3UUMA  (PYHKUMA,  NUHENHas  yHKUMS,
KBagpaTuyHas yHKUMA, pauuoHanbHaa oyHKUMS, CTeneHHas
dyHKUMSA, TPUrOHOMETpPUYECKNE dyHKUNN, obpaTHble
TPUroHOMeTpuYyeckme dyHKUMN, nokasaTtesibHas n
norapupmmyeckasl  (PyHKUMKW, yMEHue CTPOUTb  rpadounku
N3YYeHHbIX OYHKUMIA, BbIMNOMNHATE Npeobpas3oBaHnsa rpadukoB
dYHKUMI, ncnonb3oBaTb rpadukn Ona N3yyeHusa rnpoueccoB U
3aBUCUMOCTEN, NpU peleHnn 3agjady u3 gpyrmx yvebHbix
npegMeToB M 3adady W3  peanbHOW XWU3HW; BblpaxaTb
dopmMynammn 3aBUCUMOCTU MeXOy BeNUYMHaMu; UCMNoSb3oBaTb
cBoncTBa W rpadukn yHKUMW ONS  pelleHuUs ypaBHEHUN,
HepaBeHCTB M 3ajad C napameTpamu; u3obpaxaTb Ha
KOOpPAWHATHOW MSIOCKOCTU MHOXeCTBa pPELUEHUN YypaBHEHUN,
HepaBEeHCTB M UX CUCTEM

YMeHne pellatb TEKCTOBble 3a4ayu pasHbiX TUMOB (B TOM
Yyucrne Ha MpPOUEHTbl, JONW M YacTu, Ha ABWXeHue, paboTy,
CTOMMOCTb TOBApPOB W YCnyr, Hanoru, 3agadm u3 obnactu
ynpaeneHns IMYHbIMU U CEMENHBbIMWU bMHAHCaMK); COCTaBNSATbL
BbIpaXX€HWsI, YpaBHEHWUS, HepaBeHCTBA W WX CUCTEMbI MO
YyCroBUIO 3aayn, WccnenoBaTb MOJNyYEHHOE pelleHve W
oLeHMBaTb  MpPaBAONOAOOHOCTb  pe3ynbTaToB;  YMeHue
MOZenvMpoBaTb pearibHble CUTyauun Ha 3blke MaTeMaTuKu;
COCTaBMATb BbIPaXEHWUsl, YpPaBHEHWsl, HepaBeHCTBA M UX
cucCTeMbl MO YCMOBUIO 3aJayn, MCCregoBaTb MNOCTPOEHHbIE
mMoZenu c NCMNONb30BaHNEM annaparta anre6psil,
NHTEepPNpeTMpoBaTb NOMYYEHHbIV pe3ynbTaTt

YMeHue onepupoBaTtb NOHATUSIMU: cpeaHee apudMETUYECKOE,
mMeauaHa, Hauvbonbluee W HaMMeHblUee 3HavyeHusi, pasmax,
Ancnepcusi, CTaHOapTHOe OTKMOHEeHMe 4ucroBoro Habopa;
yMeHVe  u3Bnekatb, MHTepnpeTupoBaTb  WHoOpMaLMI,
npeacTaBfeHHylo B Tabnuuax, Ha Auarpammax, rpadukax,
OTpaXkatoLLlyto CBOMCTBA pearbHbiX MNPOLECCOB U SBMEHWIA;
npeacTaBnATb MHPOPMaLUIO C NMOMOLLBIO Tabnuu, 1 aguarpamm;
nuccrnegoBaTtb CTATUCTMYECKME [aHHble, B TOM 4uCle C
NPUMeHeHneM rpadnYecknx METOAOB N SMEKTPOHHBIX CPeacTB;
rpaduyeckm uccregoBaTb  COBMECTHble  HabnwogeHust C
MOMOLLIbIO AnarpamMmm paccemBaHusl U IMHENHOW perpeccum

YMeHne onepupoBaTb MOHATUAMW: ChyYawHbiA  OMbIT U
cnyyamHoe cobObiTMe, BEPOSTHOCTb CIyYamHOro cobbiTus;




YMEHMEe  BblMUCAATb  BEPOSATHOCTb C  MCMNOSfb30BaHUEM
rpaduyecknx MeToAdoB; NPUMEHSTb QOPMYIbl CIIOXEHUA WU
YMHOXEHNA BeposTHOCTEN, pOpMYysy MOMHON BEPOATHOCTH,
dopmyny bepHynnn, KombuHaTopHble akTbl U GOPMYynbI;
oLeHMBaTb BEPOSATHOCTU  pearibHbIX  COBLITUIA;  yMeHue
onepupoBaTtb NOHATUAMM: cnyyanHas BENUYNHA,
pacnpefeneHve BepoOATHOCTEN, MaTemMaTU4ecKoe OXuaaHue,
aucrnepcus U ctaHgapTHOE OTKIMOHEHWe CrlyYarHOW BENUYUHBI,
dYHKUMKM  pacnpedeneHns U NAOTHOCTU  PaBHOMEPHOrO,
nokasaTesibHOro M HOpMarnbHOro pacnpefeneHnn; ymeHue
MCnonb3oBaTb CBOWCTBA W3YYEHHbIX pacrnpegeneHnin ang
pelweHns 3agay; 3HaKOMCTBO C MOHATUSIMU: 3aKOH 60nbLUMX
yucern, MeTodbl  BblOOPOYHLIX  MUCCREedoBaHUW,  yMeHue
NpMBOANTE NPUMEPbLI MPOSIBMIEHUA 3akoHa OonblKMX 4Mcen B
NPUPOAHBIX N OBLLLECTBEHHbIX ABMEHUSIX; YMEHME ONnepupoBaThb
NOHATUAMM: CcOYeTaHue, MnepecTaHoBKA, YUCO COoYeTaHWuM,
4YUCNO NepecTaHoBOK; OGMHOM HbIOTOHA; yMeHue MPUMEHSTb
KOMOMHaATOPHbIE (PaKTbl U pacCyxaeHus Ons peleHus 3agav;
oLeHMBaTb BEPOATHOCTU pearbHbIX COObITUW; COCTaBNATb
BEPOSATHOCTHYIO Mofenb W WHTepnpeTupoBaTb MNOMYYEHHbIN
pesynbTart

YMeHue onepupoBaTb NOHATUAMU: TOYKa, NpAMasi, NOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Nyd, BenuymMHa yrna, nnocKui yron,
ABYIPaHHbIM  yrosi, TPEXrpaHHbIA Yron, cKpewmBatowmecs
npsMble, NapanenbHOCTb U NepPneHauKyNsapHOCTb NPAMbIX U
NSIOCKOCTEN, Yron Mexay MpsiMbiMU, Yron mexagy npsamMon u
NAOCKOCTbO, Yron Mexay MNIIOCKOCTSIMU, PacCTOSHUE OT TOYKU
A0 MNOCKOCTWU, pacCTodHWe Mexay npsaMbIMWU, paccTosHUE
MeXay MMAOCKOCTAMU; YMEHME WCNOoNb30BaTb MpU peLueHun
3ajay u3yyeHHble grakTbl U TeopeMbl MSIaHUMETPUUN; YMEHUe
oLeHMBaTb pasmepbl OOBLEKTOB OKpYXKaloLero mmpa; CTpouTb
mMaTtemaTudeckue Mogennm C NOMOLLbKD  FeOMEeTPUYECKUX
MOHATMI N BEMUYUH, peLllaTb CBA3aHHbIE C HUMUK NPaKTUYeCKne
3agaum
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YMeHue onepupoBaTb MOHATUSAMW: Nnowanb purypbl, 06BHLEM
Urypbl, MHOTOrPaHHWK, MPaBUIlbHbIA MHOFOFPaHHUK, CeYyeHune
MHOrorpaHHuka, Kyo, napannenenvneg, npusma, nupamuga,
durypa u NOBEPXHOCTb BpaLLUEHUs, UUIMHAP, KOHYC, Lap,
cthepa, nnowaab cgepsl, nnowans NOBEPXHOCTU NUpamMuibl,
npu3Mbl, KOHycCa, UMnMHApa, OObEM Kyba, NPSAMOYrosibHOro
napannenenunega, nupamuabl, NpuU3Mbl, LUWIMHAPA, KOHYcCa,
lapa, pas3BeépTka NOBEPXHOCTU, CEYEHUA KOHyca W uunuvHapa,
napannernbHble OCUM WM  OCHOBAHWIO, CeyeHue Lapa,
NIIOCKOCTb, Kacawwascs cdepbl, UANUHOPA, KOHyca; YMeHue
CTPOUTb CeYEeHMEe MHOrorpaHHuKa, n3obpaxatb MHOrOrpaHHUKMY,
dourypbl 1 NOBEPXHOCTU BpaLLEHUS, X CeYEHUNA, B TOM Yucrie C
NMOMOLLIbIO ANIEKTPOHHLIX CPEACTB; YMEHNE NPUMEHATH CBOMCTBA
reomMeTpu4ecknx uryp, CamMoCTOATENbHO (OpPMYynMpoBaTh
onpegeneHnss usyyvyaemblx uryp, BbigBUraTb rMNoOTe3bl O
cBovcTBax " npu3Hakax reoMeTpuYecKmnx douryp,




obocHoBbIBaTb MK onpoeepratb WUX; YyMeHume npoBoAnUTb
KJ'IaCCVI(bI/IKaLI,I/II-O cbl/lryp Nno pasyinyHbIM MNMPU3HaKaM, BbIMNMOJTHATb
HeobxoanMble OOMNOSTHUTENbHbIE NOCTPOEHUA
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YMeHune onepupoBaTtb NOHATUSMU: OBWXKEHWE B NPOCTPaHCTBE,
napannenbHbli MEepPeHoC, CUMMETPUS Ha MIOCKOCTM M B
npocTpaHCcTBe, MOBOPOT, NpeobpasoBaHme nogobusi, nogobHble
durypbl; ymeHne pacnosHaBaTb paBHble W NO4OOHbIE uUrypsl,
B TOM 4ucre B nNpupoae, WCKYCCTBE, apXUTEKTYpE;
NCNONb30BaTb EOMETPUYECKME OTHOLUEHUS MpU  pELUEHUM
3a[ay; HaxoAuTb reoMeTpuUYECKMe BENUYMHbLI (OfMHa, yron,
nnowaab, o6bLEM) Npu peleHun 3agad u3 apyrux y4vyebHbix
npegMeToB M U3 peanbHOW XW3HW;, YMEHWE BbIYUCAATb
reomMeTpuyeckMe BENWYUHbI (4nvHa, yron, nnowanb, OO6béM,
nnowagb MOBEPXHOCTN), UCNONb3YA W3YYEeHHble opMynbl U
MeTo4bl, B TOM u4ucrie: nrowagb MOBEPXHOCTU nMpamuipbl,
npu3Mmbl, KOHyca, uunuHapa, nnowagb cdepbl; 06bEM Kyba,
NpsAMOYrofibHOro  napannenenunega, nupamMuabl, NpU3mbl,
uMnuHApa, KOHyca, LlWapa; YMEeHMe HaxOoAuTb OTHOLUeHue
06BEMOB NOAOOHLIX ounryp
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YMeHne onepupoBaTb MOHSATUSIMU: MPSIMOYrofibHasi cuctema
KoopAMHaT, BEKTOP, KoopAuHaTbl TOYKWU, KoopAMHaTbl BEKTOPA,
CyMMa BEKTOpOB, MpOM3BedEeHMe BeKTopa Ha  4ucno,
pasnoxeHve BekTopa Mo 6asncy, ckanspHoe Npou3BedEHUE,
BEKTOpPHOE Mpou3BEAEHUE, Yrofl Mexay BEeKTopamu; yMmeHue
MCMOMb30BaTb BEKTOPHbIA U KOOPAWHATHLIA MeToa  Ans
peLleHnsi reoMeTpu4ecknx 3agady U 3agady gpyrmx y4ebHbix
npeamMeToB
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YMeHuve BbibupaTb NOAXOOAWNA METOA OIS peLleHnsa 3ajaquv;
NOHUMaHWE 3HAYUMOCTU MaTEMATUKN B U3YYEHUU NPUPOLHBIX U
00LLEeCTBEHHbIX NPOLECCOB U ABMEHUI; YMEHME pacno3HaBaTb
nposiBNieHMe 3akoHOB MaTeMaTWKM B WCKYCCTBE, YMEHue
NPUBOAUTL NPUMEPLI MaTEMATUYECKUX OTKPbITUN POCCUMNCKON N
MUPOBOM MaTEMATUYECKON HaYKK

NEPEYEHDb 3JIEMEHTOB COOEPXXAHUA, MPOBEPAEMbIX HA EI3 NO

MATEMATUKE
Kon NMpoBepsieMbin 3NfIeMeHT coaepxKaHusA
1 Yuncna m BblYMCIEHNSA
1.1 HatyparnbHble 1 uenble yncna. [NpusHakm genMmocTy LesbiX Yucen
1.2 PaunoHanbHble 4ucna. OObIKHOBEHHbIE W OecsATUYHble  gpobn,
' NPOLEHTbI, BEeCKOHEYHbIE Nepuoanyeckne gpobum
13 ApudmMeTnyecknn  KOpeHb  HaTypanbHOW cTeneHu. [eunctBus C
' apuMeTUYEeCKMMN KOPHAMM HaTypasibHON CTENEHU
1.4 CteneHb Cc uenbim nokasatenem. CTeneHb C  pauMOHanbHbIM




nokasartenem. CBoncTBa cTeneHu

CI/IHyC, KOCMHYC W TaHreHc 4ucroBoro aprymeHTta. ApKCVIHyC,

1.5 apPKKOCUHYC, apKTaHreHc YNCroBOro aprymeHTa
1.6 Jlorapudm ymcna. lecatTudHble n HaTyparnbHble norapugmel
HenctButenbHble yucna. ApudpmeTtnyeckne onepauun C
1.7 AeACTBUTENbHbIMK  Yncramn. [MpubnmxéHHble BbIYMCNEHNS, MpaBuna
OKpYrMNeHus, NpUKnaKa u oueHka pesyrbTaTa BblYUCITEHNN
1.8 MpeobpasoBaHune BblpaXXeHUI
1.9 KomMmnnekcHble Yynucna
2 YpaBHEHWs N HepaBeHCTBA
2.1 Llenble n gpobHo-paumoHanbHble ypaBHEHUS
2.2 MppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpu4eckue ypaBHeHUs
2.4 [NokasaTenbHble 1 norapudmMmnyeckme ypaBHeEHUS
2.5 Llenbie n apobHO-paLmoHanbHble HEpaBEHCTBA
2.6 MppaumnoHanbHble HepaBeHCTBa
2.7 lNokasaTenbHble 1 norapudmMmnyeckme HepaBeHCTBa
2.8 TpuUroHoMeTpuyecKkne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMUs, HepaBeHCTBaA U CUCTEMbI C MapaMeTpamu
2.11 MaTpuua cuctembl NIMHENHbIX YpaBHeHM. OnpeaenuTtens MaTpuubl
3 PyHKUMN 1 rpadomKm
®dyHKuMA, cnocobbl 3agaHna yHKuuK. [padumk yHKumK. B3anmHo
3.1 obpaTtHble yHKUMKN. YETHbIE N HeYéTHble yHKumK. [Nepuogunyeckue
dOYHKUMM
O6nactb onpegeneHnss M MHOXECTBO 3HadeHun yHkuun. Hynm
3.9 dyHKUMN. TTpOMEXYTKN 3HAKOMOCTOAHCTBA. [MPOMEXYTKM MOHOTOHHOCTHU
dyHkuMn.  Makcumymbl U MUHUMYMbl  OYHKUMK. Hambonbwee wn
HanMeHbLlee 3HaYeHne OYHKLUMN Ha NPOMEXYTKe
33 CTel'IeHHaFI dyHKUNA C HaTypanbHbiM UM UEMbIM  nokasaTenem. Ee
cBoKcTBa 1 rpaduk. CeoncTea 1 rpadouk KOPHSA N-ON CTENEHU
3.4 TpuroHoMmeTpuyeckne yHKUMU, MX CBOMUCTBA U rpadomKm
3.5 lNokasaTenbHas 1 norapndmMmmndeckast PyHKLMN, UX CBONCTBA N rpadonKkn
36 Toukn paspbiBa. AcMMNTOTbl rpadmnkoB qoyHKUMn. CBoMCTBa (PYHKLUUNA,
HenpepbIBHbIX HA OTpe3ke
3.7 lMocnegoBaTenbHOCTH, cnocobbl 3agaHus nocnegoBaTenbHOCTEN
3.8 ApudmeTnyeckas n reometpuyeckas nporpeccun. dopmyra CroXHbIX
npoueHTOB
4 Hayana matemaTn4eckoro aHanmsa
4.1 MponssogHas dyHKUMW. NMpon3BogHbIe 3NEMEHTaPHbIX YHKLUN
MpumeHeHne Npon3BogHOM K UccnegoBaHnio PYHKUMA HA MOHOTOHHOCTb
4.2 N 3KCTpeMyMbl. HaxoxgeHne Hambonbllero U HauMeHbLUEro 3HavyeHust
dYHKUNN Ha OTpe3ke
4.3 MNepBoobpasHada. MIHTerpan




5 MHo>xecTBa 1 noruka
5.1 MHoXecTBO, onepauumn Hag MHoXecTBamu. [lnarpammbl Qrunepa — BeHHa
5.2 Jlornka
6 BepoAaTHOCTbL 1 cTaTUCTUKa
6.1 OnucaTenbHasa ctatucTuka
6.2 BepoaTHoCTb
6.3 KombuHaTopuka
7 eomeTpus
7.1 ®urypbl Ha NNOCKOCTU
7.2 [MpsiMble 1 NNOCKOCTU B NPOCTPAHCTBE
7.3 MHororpaHHuKK
7.4 Tena n NOBEpXHOCTN BpaLLEeHNA
7.5 KoopguHaTtbl U BEKTOPbI
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