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NOACHUTENbHAA 3AMNCKA

Y4yebHbin Kypc «Anrebpa M Havana MaTeMaTU4ecKoro aHanu3a» SBNAeTCs OOHUM K3
Hambonee 3HauMMbix B nporpamme cpegHero obuiero obpas3oBaHWs, NOCKOMbKY, C OAHON
CTOPOHbI, OH 06ecneymBaeT NHCTPYMEHTarbHYH0 6a3y Ans N3y4eHnss BCEX €CTECTBEHHO-Hay4YHbIX
KYpCOB, a C ApYro CTOPOHbI, hOpMUpPYET form4yeckoe n abCTpakTHOE MblLfieHne obyyatoLmxcs
Ha ypoBHe, HeobGXo4uMMOM [l OCBOEHUS MHGOPMATUKM, OOLEeCTBO3HaAHUA, WUCTOpPUN,
CNOBECHOCTM M ApyrMx aucumnnuH. B pamkax fgaHHoro yyeBGHoro kypca obydarowmecs
OoBrajeBalT yHMBepcarnbHbIM $S3bIKOM COBPEMEHHOW Hayku, KoTopasi popmynupyeT CBOU
OOCTWXKEHUs1 B MaTemaTndeckomn oopme.

Y4ebHbin kypc anrebpbl 1 HaYan maTemMaTMyecKkoro aHanusa 3aknagbiBaeT OCHOBY AN
YCMNELHOro oBnageHnsa 3akoHammn pusmkm, Xmummumn, GUonornm, NOHNMMaHNA OCHOBHbIX TEHAEHLMN
pPa3BUTUS SKOHOMUKM U OBLLECTBEHHOWN XXM3HMW, MNO3BOSSIET OPUEHTUPOBATLCA B COBPEMEHHbIX
UMAPOBBIX M KOMMBIOTEPHBIX TEXHOMOMUAX, YBEPEHHO WCMNOMb30BaTh WX AN AarbHenwero
o6pasoBaHuA 1 B NOBCEQHEBHOM XMN3HW. B TO e Bpems oBnageHne abCTpakTHbIMU U NTOrMYECKM
CTPOrMMM KOHCTPYKUMAMK anrebpbl 1 MaTeMaTU4eCcKoro aHanuaa pasBvMBaeT YMEHMe HaxoauTb
3aKOHOMEpPHOCTK, 060CHOBLIBaTb MCTUHHOCTb, A0Ka3blBaTb YTBEPXKAEHNSA C MOMOLLbIO MHAYKLMN
N paccyxgaTtb AeAyKTMBHO, MCNOMb30BaTb 0000LEeHNe 1 KOHKpeTusaumo, abctparnpoBaHue m
aHanorumo, (hopmMupyeT KpeaTUBHOE N KPUTUYECKOE MbILLNIEHNE.

B xome wm3yyeHuss yyebHoro kypca «Anrebpa u Havana mMarteMaTu4eckoro aHanmsa»
obyvalowmecs nosyyatoT HOBbIA OMbIT pelleHus MNpUKNagHbIX 3adady, CaMOCTOSTENbHOro
NMOCTPOEHUA MaTeMaTu4ecKux MoAenen peanbHbIX CUTyauun, MHTeprnpeTauun MOonyYeHHbIX
peLLeHNn, 3HAaKOMATCA C NpUMepamMmn MaTemMaTUYECKUX 3aKOHOMEPHOCTEN B Npupoae, Hayke u
NCKyCCTBE, C BblAalLWNMUCA MaTEMATUYECKUMUN OTKPBLITUSIMU U X aBTOPaMMU.

Y4yebHbin Kypc obnagaet 3HauYUTErNbHbIM BOCNUTATENbHBIM MOTEHLUMANoM, KOTOPbIv
peanu3yetcd Kak 4depe3 ydebHbI maTepuar, cnocobCTBYOWMA (OPMUPOBAHUIO Hay4HOro
MMPOBO33PEHNS, Tak U 4epe3 cneunduky Yyd4ebHOM  OeaTenbHOCTM, Tpebytouen
NPOAOIHKUTENBbHOW  KOHLEHTpauMM  BHUMMaHUS, CaMOCTOATENbHOCTM,  aKKypaTHOCTU U
OTBETCTBEHHOCTW 3a NOSy4YeHHbIN pe3ynbTarT.

B ocHoBe meTogukm obyyeHuns anrebpe u Hayanam MaTeMaTU4eCKOro aHanu3a NexuT
AEATENbHOCTHbIN NpUHUMN 06y4eHus.

B cTpykType yyebHoro kypca «Anrebpa n Hadana mateMaTtu4ecKkoro aHanmsa» BblaeneHbl
cnegywowme cogepxarternbHO-MeToandeckme nNuHun: «4Yucna u BblYUCNEHUS», «DPYHKUMN 1©
rpadoukn», «YpaBHEHUA N HepaBeHCTBay, «Havyana matemaTtudeckoro aHanuaa», «MHOXecTBa
n norvka». Bce OCHOBHble coaepXaTenbHO-MeToaUYEeCKMe NNHUM U3Yy4aloTCs Ha NPOTSKEHUN
ABYX neT obyyeHns Ha ypoBHe cpegHero obuero obpasoBaHns, eCTECTBEHHO AOMOMHAA ApYr
Apyra n nocTeneHHO HacblWwasaCb HOBbIMM TeMamMun u pasgenamu. [aHHbin y4ebHbIn Kypc
ABNAETCH WHTErpaTUBHbIM, MOCKONbKYy obbeauHseT B cebe coaepXaHue HEeCKONMbKUX
MaTemMaTUYEeCKUX OUCLMNIIMH, TakMX Kak anrebpa, TpUroHomeTpusi, MaTeMaTU4EeCKUN aHanms,
Teopusi MHOXEeCTB, Matematmyeckass normka v gpyrme. o mepe TOro kak obyyarowmecs
oBnagesBalwT BCE Oonee LWMPOKMM MaTemMaTUYeCKUM annapaTtoMm, Y HUX nocrnegoBaTenbHO
dopMmnpyeTcsi U COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTeMaTMYecKyld MOAESNb pearbHOM
cUTyauumn, MPUMEHATb 3HAHWUS, MOJSTYYEHHblE MPU U3yYeHUM y4ebHOro Kypca, Afs peLleHuns
CaMOCTOSITENBHO COOPMYNMPOBAHHOW MaTeMaTU4eCKOM 3adayn, a 3aTeM WHTEpPNpPeTUPOBaTb
CBOW OTBET.

CopepxartenbHo-meTogmdeckas nuHMA  «Yucna M BblMUCNEHMsI»  3aBepluaeT
dopMmnpoBaHMe HaBbIKOB UCMOMb30BAHUA OEUCTBUTENbHbBIX YMCEn, KOTOpoe BbiNo Havyato Ha
ypoBHE OCHOBHOro obuiero obpasoBaHus. Ha ypoBHe cpeaHero obuiero obpasoBaHus ocoboe
BHUMaHWe yaenseTtcs popMUpoBaHNIO HABLIKOB paLMOHarbHbIX BbIYUCIIEHWI, BKIIOYAOWMX B
cebsa ucnonb3oBaHne pasnuuHbIX opm 3anucu Yucna, ymeHve genatb NPUKUAKY, BbINOMHATb



NPUONMXKEHHbIE BbIYUCIIEHUSA, OLLEHNBATb YMCINOBbIE BblpaXXeHUs, paboTaTb C MateMaTnyeckumm
KOHCTaHTamun. 3HakoMble 0By4aloLLMMCA MHOXECTBA HaTypanbHbIX, LenblX, paunuoHanbHbIX U
OENCTBUTESbHbBIX YMCEeN OOMNOSTHAKTCA MHOXECTBOM KOMMSIEKCHbIX Yucen. B kaxoom mns atux
MHOXeCTB paccMaTpuBatoTCs CBOMCTBEHHbIE eMYy cneumdudeckne 3agayu n onepaunn: neneHme
Haueno, onepupoBaHMe ocTaTkaMy Ha MHOXeCTBe LenblX uucern, ocobble CBOWCTBA
paunoHarnbHbIX U MppauMoHanbHbIX Yucen, apudpmeTndeckne onepaumm, a Takke nssrnevyeHme
KOpPHS  HaTypanbHOW CTeneHWn Ha MHOXeCTBe  KOMMMEKCHbIX 4ducen. bnarogaps
nocrniegoBaTenibHOMY pacLUMPEHUIO Kpyra UCNOMNb3yeMbIX YACEN N 3HAKOMCTBY C BO3MOXHOCTAMM
X NPUMEHEHUs ONg pelleHus pasnuuHbix 3agad dopMupyeTcs npeacraBreHve O eOuHCTBe
MaTeMaTUKM Kak Haykm M eé ponu B MNOCTPOEHUW MOoAenen peanbHOro mMupa, LMPOKO
ncnonb3yTcst 0606LLEeHME N KOHKpeTU3aums.

JInHnAa «YpaBHEHUA U HepaBEHCTBa» peanuadyeTcs Ha NPOTSKEHUWM BCEro obydeHust Ha
YpOBHe cpegHero obuiero obpa3oBaHWs, MNOCKOMbKY B Kaxaom pasgene [porpammbl
NpeayCMOTPEHO peLLeHne COOTBETCTBYOLWMX 3aday. B pesynbTaTte obyyarowmecsa osnagesatoTt
pasfMYHbIMKU  METO4aMW pELUEHUS pauMoHanbHbIX, WPpPauVoHanbHbIX, MOKasaTenbHbIX,
norapumMmMyecknx 1 TPUroHOMETPUYECKUX YPaBHEHNIN, HEPABEHCTB U CUCTEM, a TaKkke 3ajad,
cogepxawmx napameTpbl. [lonyyeHHble yMEeHUs LUMPOKO MCMONb3YKTCA NpU nccrnegoBaHum
GYHKLUMIA C NOMOLLBbIO MPOU3BOAHON, NPU PeLLeHUn NPUKNagHbIX 3a4a4y 1 3agad Ha HaxoxaeHue
HanbomnbLIMX N HAUMEHbLUNX 3Ha4YeHn PyHKUMKW. [laHHasa cogepXkaTenbHasa NMHUA BKOYaeT B
cebs Takke HOPMUPOBAHME YMEHWUW BbIMOMHATL pacyE€Tbl MO dhopmynam, npeobpasoBaHus
pauMoHarnbHbIX, MPppPaUUOHanbHbIX N TPUFOHOMETPUYECKMX BbIPAXKEHUN, @ TaKkKe BblpaXKeHUN,
cogepxawux creneHn n norapudmbl. bnarogapsa msydenuto anrebpanyveckoro matepuana
npoucxoauT fanbHevwee pasBuTUE  anropuTMMYEcKoro UK abCTpakTHOro  MbIWSIEHUS
obyyvatomxcs, PopMUPYIOTCS HaBbIKWM OeOYKTUBHbIX paccyXaeHun, paboTbl C CUMBOMbHBIMA
dopmamu, npeactasneHns 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BUAE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet adEKTUBHbIE MHCTPYMEHTbI 4119 peLLeHNst NPaKTUYECKUX U eCTECTBEHHO-
Hay4HbIX 3a4a4, HarnNsggHO AEMOHCTPUPYET CBOM BO3MOXHOCTU KaK si3blka HayKw.

CopepxartenbHo-meTogmdeckas NUHNS «PyHKunmM 1 rpadpmkn» TECHO nepenneTaeTcs C
APYTMMN NIMHMAMM y4eBHOro Kypca, MOCKOSbKY B KAKOM-TO CMbICNe 3a4aéT nocrenoBaTenbHOCTb
n3ydeHna wmatepuwana. W3syyeHue CTeneHHOW, MoKasaTerlbHOW, JlorapuMuyeckon U
TpUroHoMeTpu4ecknx yHKLUMN, NX CBONCTB U rpaddMKoB, UCMOMNb3oBaHUe YHKLUMIA OF pelleHuns
3a4a4 13 gpyrux y4ebHbIX NpeaMeToB 1 peanbHON XN3HM TECHO CBA3AHO Kak C MaTeMaTUYEeCKUM
aHanu3oMm, Tak U C pelleHneM ypaBHEeHMN U HepaBeHCTB. [lpu aTtom 6Gonblioe BHMMaHue
yaenseTcs (popMMpOBaHUIO YMEHUS BbipaXaTb (hOpMynamMm 3aBUCMMOCTU MeXAY pasnnyHbIMn
BeNnUYMHamu, uccnefosaTb MOMNydYeHHble YHKUMK, CTpouTb WX rpadwmkn. MaTtepuan 3Tou
copgepXaTternbHOM NMUHUM HauerneH Ha pasBuUTME YMEHWI U HaBbIKOB, MO3BOMSAIOWMX BblpaxaTb
3aBUCMMOCTM MeXay BenuuMHamu B pasnuyHon opme: aHanuMTUyYeckon, rpadudeckon wu
cnoBecHon. Ero wum3yyeHne cnocobGCTByeT pasBUTUIO  anroOpUTMUYECKOrO  MblLUNEHNS,
CNocoBHOCTM K 000OLLIEHMIO N KOHKPETU3aLUWK, UCMONb30BaHUIO aHAITOTUA.

CopepxartenbHas nuHus «Havana matemaTu4eckoro aHanunsay no3sBonsieT CyLeCcTBEHHO
pacLMpUTb KPYr Kak MaTtemMaTU4eCKnX, Tak U NPUKNagHbIX 3agad, A0CTYMHbIX oby4atowmmes, Tak
KaK Yy HUX NOSBNSAETCA BO3MOXHOCTb CTPOUTb rpadinKy CROXHbIX PYHKUUIW, onpedensTb KX
HanbornblNEe N HAUMEHbLUME 3HAYEHMWS, BbIMUCAATL nnowaan douryp n o6bEmbl Ten, HAXOAUTb
CKOPOCTU M yCKOpeHus npoueccoB. [aHHas copepxatenbHas JfMHUA OTKPbIBAET HOBbIE
BO3MOXHOCTM MOCTPOEHUST MaTeMaTUYECKMX MOAENEen peanbHbIX CUTyauun, no3sondet
HaxXoAMTb Haunydllee pelleHMe B MpUKNagHbiX, B TOM 4YUCAE COLMarbHO-3KOHOMUYECKMX,
3agadvax. 3HAKOMCTBO C OCHOBaMM MaTeMaTMYEeCcKoro aHanmsa CrnocobCTBYeT pasBUTUIO
abcTpakTHOro, oopMasnbHO-IIOrMYECKOro N KPeaTUBHOMO MbILSEeHNs, (dOPMUPOBAHNIO YMEHU
pacrno3HaBaTb NPOSIBNEHNSA 3aKOHOB MaTeEMaTUKK B Hayke, TeXHUKe 1 nckycctee. Obyyatromecs



y3HalT O BblAalLWMNXCA pedynbTaTax, NofyYeHHbIX B XOA4e pasBUTUA MaTeMaTUKM Kak Hayku, u
06 nx aBTOpAax.

CopepxaTtenbHo-meToamdeckas nuHUs «MHOXecTBa M Noruka» BKMOYaeT B cebs
9N1EMEHTbl TEOPUMM MHOXECTB W MaTeMaTU4eCKOM 5orvku. TeopeTUKO-MHOXECTBEHHbIE
NPeACTaBfeHns MPOHU3bIBAOT BECb KYpPC LUKOSIbHOM MaTemaTuku W npegnaratoT Hambonee
yHMBEpPCanbHbIN A3blK, 0ObeaMHAWMIA BCe pasgenbl MaTeMaTUKM U €€ NPUNOXKEHUIN, OHM
CBA3bIBAIOT pa3Hble MaTeMaTUYECKME ANCUUMMHBI U UX NMPUNOXEHUS B eguHoe uenoe. Moatomy
BaXHO [JaTb BO3MOXHOCTb oOOy4valowemMyca MNOHMMaTb TEeOPETUKO-MHOXECTBEHHbI A3bIK
COBpPEMEHHOW MaTeMaTUKM U MCMNONb30BaTb €ro AN BbIPaXXEeHUS CBOUX Mbicnen. Odpyrum
BaXXHbIM NPU3HaKoOM MaTeMaTWKM KakK Hayku crnegyeT Mnpu3HaTb CBOMCTBEHHYK €M CTPOrocTb
oboCHOBaHMI W crefoBaHWe  OMpedenéHHbiM  MnpaBuniaM  MOCTPOEHUs  [oKa3aTenbCTB.
3HaKoMCTBO C 3neMeHTamu MaTeMaTU4eCKOW JIOMMKM CnocOOCTBYET pasBUTUIO JTOMMYECKOro
MbILNEeHna oby4varowmxcsi, N03BONSET UM CTPOUTb CBOM PaCCYy>KOEHUSA Ha OCHOBE NOrMYecKmx
npaBun, opMUpPyeT HaBbIKN KPUTUHECKOTO MbILLIEHUS.

B yueGHOM Kypce «Anrebpa n Ha4ana MaTeMaTU4eCKOro aHanumaay NpucyTCTBYHT OCHOBbI
MaTeMaTUYEeCKOro MOLENMPOBaHMS, KOTOpble MNpu3BaHbl CNOCOGCTBOBATL (HOPMUPOBAHMIO
HaBbIKOB MOCTPOEHUS MOAENEN peanbHbIX CUTyaLNUn, NCCrefoBaHNs 3TUX MOAENEN C MOMOLLbIO
annapata anredbpbl 1 MaTeEMaTUYECKOro aHanusa, UHTepnpeTaunm nosly4YeHHbIX pe3ynbTaToB.
Takve 3agaHMa BnNeTeHbl B Kaxabld M3 pasgenoB nporpamMmbl, MOCKOMbKY BECb MaTtepuan
y4ebHOro Kypca LWMPOKO MCMonb3yeTca Ans pelieHus npuknagHblx 3agad. [Npu pelleHum
peanbHbIX MpaKTUYeckux 3agady obyvawlwmecs pas3BvMBalT HAOMAATENBHOCTb, YMEHWe
HaxoAuUTb 3aKOHOMEPHOCTW, abcTparmpoBaTbCsi, MCMNOMb30BaTb aHanornio, obobwaTtb K
KOHKpeTusmpoBaTb npobnemy. [esTenbHOCTb N0  (OPMMPOBAHWUIO HAaBbLIKOB  PELLEHMUS
NPUKNaaHbIX 3a4ay OpraHn3yeTcs B NPOLEecce M3yveHust Bcex TeM y4yebHoro kypca «Anrebpa u
Hayana MaTtemaTu4eckoro aHanmsa.

Ha nayuyeHune y4ebHoro kypca «Anredbpa 1 Hayana mateMaTMy4ecKkoro aHanmsa oTBOAUTCH
272 vaca: B 10 knacce — 136 yacoB (4 4aca B Hegento), B 11 knacce — 136 yacoB (4 4aca B
Heaento).



COOEPXAHUE OBYYEHUA
10 KITACC

Uuncna v BbluMcneHuns

PauvoHanbHble yncna. OBbIKHOBEHHbIE U AeCATUYHbIE ApO6KM, NPOLUEHTbI, BeckoHeYHble
nepuoanyeckme apobu. NprmeHeHne gpober 1 NPOLEHTOB AN peLleHus NpuknagHbix 3agay ns
pasnnyHbIX OTpacnen 3HaHU N peanbHOM XU3HN.

HenctBuTtensHble yncna. PaumoHansHble 1 nppauuoHarnbHble yucrna. ApudmMmeTtndeckme
onepaumn ¢ AencTBuUTErNbHbIMK Ynucramu. Moayrnb OeNCTBUTENbHOrO Yucra U ero CBOWCTBA.
MpubnmxKEéHHble BbIYUCMEHUSA, MpaBuna OKPYIMeHWs, npukuaka W oueHka pesynbTata
BbIYUCIIEHNIA.

CTteneHb ¢ uernbiM nokasaTtenem. buHom HetoToHa. Vcnonb3oBaHue noaxogsaien opmbl
3anncu OencTBUTENbHbBIX YUCer AN pelleHns NpakTuyecknx 3agad u npeacraBneHms aHHbIX.

ApupmeTryecknin KopeHbe HaTypanbHOW CTENEHU U €ro CBOMCTBA.

CteneHb C paumoHarnbHbIM MokasaTterneMm n eé CBOWCTBA, CTeneHb C AEeNUCTBUTENbHbIM
nokasartenem.

Jlorapudm vncna. Ceoinctsa norapudma. ecatnyHble 1 HaTypanbHble norapudmel.

CuVHyC, KOCWMHYC, TaHreHC, KOTaHIeHC 4YMCrOoBOro aprymeHTta. ApPKCUHYC, apKKOCUHYC W
apKTaHreHc YNCNoBOro aprymeHTa.

YpaBHEHUSA N HEpABEHCTBA

ToxgectBa M TOXOECTBEHHble npeobpasoBaHus. YpaBHEHME, KOPEeHb YpPaBHEHWS.
PaBHOCWMbHbIE YpaBHEHUS U ypaBHEHUA-CNeACTBUS. HepaBeHCTBO, pelleHne HepaBeHCTBa.

OCHOBHble MeTOAbl peLLeHNs LenbiX U ApOBHO-paUmOoHarnbHbIX YpaBHEHUA 1 HEPABEHCTB.
MHorouneHbl OT o4HOM NepemMeHHON. [lenieHne MHoroysieHa Ha MHOMo4feH ¢ ocTaTkoM. Teopema
besy. MHorouneHsbl ¢ LuenbiMu koaddguuneHTamn. Teopema Bueta.

MpeobpasoBaHUSA YMCOBbIX BbIPaXXEHWU, COAEPXKaLLUX CTENEHU U KOPHM.

WppaunoHanbHble ypaBHeHUs. OCHOBHble MEeTOObl pPeELeHUs  MppaunoHarnbHbIX
ypaBHEHWN.

Moka3aTenbHble ypaBHeHMS. OCHOBHbIE METOAbI peLUEHNsI NOKa3aTeNbHbIX YPaBHEHWN.

lMpeobpasoBaHne BhipaXXeHUI, cogepkalmnx norapndmeil.

Jlorapucpmunyeckne ypaBHeHusi. OCHOBHble MeTOAbl pelleHust  forapudMuyecKkmx
ypaBHEHWI.

OcHOBHble TpuroHomeTpuyeckne ¢opmynbl. [lpeobpasoBaHne TPUrOHOMETPUYECKUX
BblpaXkeHnin. PelueHne TpUroHoMeTpUYECKNX YpaBHEHUN.

PelwleHne cucteM NWHERHbIX ypaBHeHWW. MaTtpuua CUCTEMbl JIMHEWHBIX YpPaBHEHWMN.
Onpegenutenb maTpuubl 2%X2, ero reoMeTpuMYeckum CMbICIT U CBOWCTBA, BbIMMCIIEHME €rO
3Ha4YeHus, NPUMEHEHME onpeaenuTens Ans peLeHns CUCTEMbI JIMHENHbIX ypaBHEHUI. PelieHve
NPUKagHbIX 3agad C NOMOLLBbIO CUCTEMBI NMHENHBIX YpaBHEHUI. VccrnegoBaHMe NOCTPOEHHOM
MoZerM C NOMOLLbIO MaTpuy, 1 onpeaenvrenen.

lMocTpoeHne matemaTnyeckux Moaenen peanbHOW CUTyauuu C NMOMOLLbIO YpaBHEHUN U
HepaBeHCTB. [NpMMeHeHne ypaBHEHUN W HEepPaBEHCTB K PELUeHU0 MaTtemMaTU4eckux 3ajay u
3a4adv 13 pasnuyHbIX obnacten Hayku U peanbHON XU3HW.

DyHKUUKN 1 rpadOnKm

®dyHKuMA, cnocobbl 3agaHns yHKkuMM. B3aummHO obpaTHble dyHKumMK. Komnosunums
PyHKUMA. padmk dyHKUMN. SnemMeHTapHble npeobpa3oBaHms rpaddnKoB OYHKLNN.

O6nacTtb onpegeneHns 1 MHOXeCTBO 3HayYeHun oyHKuun. Hynu dpyHkummn. NpomexyTkm
3HaKonocTosiHCTBa. YE€THble M Heyé€THble dyHKuMW. Nepuognyeckue yHKUUKU. TpoMexyTkm
MOHOTOHHOCTM PYHKUMW. MakcuMymbl U MUHUMYMbI (PyHKLMK. Hanbonbliee n HanmeHbluee
3Ha4YeHUs PYHKLMN Ha MPOMEXYTKE.



JIvnennas, kBagpatu4Hasa 1 poGHO-NMHENHAA PYHKUUN. DnemMeHTapHoe nccrneaoBaHne
N NOCTpOeHue ux rpadomKkoB.

CteneHHasa dyHKUMS C HaTypanbHbIM U LenbiM nokasaTtenemMm. E€ csonctBa u rpaduk.
Ceonctea 1 rpadmk KOpHSA N-OM CTeneHu Kak PyHKUMM oBpaTHOM CTENEHW C HaTypanbHbIM
nokasartenem.

MokasaTenbHasa 1 norapumuyeckasa yHKUUK, UX CBONCTBA U rpadukn. Ncnonb3oBaHue
rpacpukoB OYHKLMIA AN peLleHnst ypaBHEHUIA.

TpuroHoMeTpuyeckass OKPYXKHOCTb, OrnpedeneHne TPUroHoMeTpuyeckux  OyHKUMIA
YMCMOBOro aprymeHTa.

DyHKLMOHaNbHbIE 3aBUCMMOCTM B pearibHbIX npoueccax u asneHnax. 'padukm peanbHbIX
3aBUCMMOCTEMN.

Hauyana maTemaTtuyeckoro aHanusa

MocnepoBaTensHOCTH, cnocoo6bI 3agaHng nocrnegoBaTenbHOCTEN. MeTtog
MaTeMaTnyeckon MHAYKUUK. MOHOTOHHbIE N OrpaHuWYeHHble nocregoBaTenbHOCTU. UcTopus
BO3HUKHOBEHWSI MaTeMaTU4eCKoro aHanunsa kak aHanusa 6eckoHe4YHO ManblX.

ApudpmeTudeckas M reomeTpudeckass  nporpeccun.  beckoHeuyHo  ybbiBatowias
reomeTpuyeckas nporpeccusi. Cymma 6eCckoHeYHO yObIBalOLWEN reOMETPUYECKON NPOrpeccum.
JINHEMHBIN 1 3KCNOHEeHUManbHbIn  pocT. Yucno e. Popmyna CrOXHbIX MPOLIEHTOB.
VMcnonb3oBaHme nporpeccun Ans peLlleHus peanbHblX 3agad NpUKNagHoro xapakrepa.

HenpepbiBHbIE (PYHKLNN N NX CBONCTBA. TOYKKU paspbiBa. ACUMNTOTLI FpacomMkoB pyHKLUUA.
CeowicTBa OyHKLMI HEMPEPBLIBHbIX HA 0Tpe3ke. MeToa MHTEpBanoB Ansl peLIEHNs] HEPABEHCTB.
NpuMeHeHne CBONCTB HEMPEpPbIBHbIX OYHKUNI OANA peLleHns 3adau.

MepBas n BTOpas nponssoaHble pyHKuuK. OnpegeneHne, reoMeTpu4eckii n pmnsanyeckmn
CMbICIT MPON3BOAHON. YpaBHEHME KacaTeNbHOM K rpadouky oyHKUMN.

lNpounsBoaHble arieMeHTapHbIX OYHKUMIA. [ponsBogHas CymMMbl, NPOU3BEAEHUS, HAaCTHOroO
N KOMMNO3NLUMK OYHKUWA.

MHoxecTBa 1 norvka

MHoxecTBO, onepauum Hag MHOXeCTBaAMM U UX CBOWCTBA. [uarpammbl Aninepa—BeHHa.
lMpMMeHeHne TeopeTMKO-MHOXECTBEHHOrO annaparta Afis OnucaHus pearnbHbIX MPoLecCoB U
ABNEHWI, NPWN peLleHnn 3agad n3 Apyrnx y4ebHbIX NpeameToB.

OnpegenexHve, Teopema, CBOWCTBO MartemMatudeckoro obbekta, crneacteue,
A0Ka3aTenbCTBO, PABHOCUSIbHbIE YPABHEHUS.

11 KINACC

Yucna v BbluMcneHns

HaTtypanbHble 1 uenble 4ucna. lNpyMmeHeHne nNpu3HakoB AENUMOCTU UenbIX 4ucen,
Hanbonbwwn obwun genutens (ganee — HOL) n HaumeHbLwee obuyee kpaTHoe (aanee — HOK),
OCTaTKOB No mMoaynto, anroputma EBknvaa ons pewweHns 3agad B LenblX Yncnax.

KomnnekcHole 4ucrna. Anrebpauvdeckas W TpuroHomeTpuyeckas OpMbl  3anucu
KOMMMEKCHOro yncna. Apugmetnyeckne onepaumm ¢ KOMNAEKCHbIMKU Yucrnamu. MsobpaxeHne
KOMIMMEKCHbIX YMcen Ha KoopavHaTHow nnockoctn. ®opmyna Myaspa. KopHu n-on cteneHu us
KOMMMEeKCHOro u4ucna. [lpyMeHeHne KOMMMEKCHbIX 4ucen Ang peweHns Uuanyecknx wu
reoMeTpuyecKknx 3agau.

YpaBHeHUs N HepaBeHCTBa

CuncTtema 1 COBOKYNHOCTb YpaBHEHU N HepaBeHCTB. PaBHOCUIbHbIE CUCTEMbI U CUCTEMBI-
cnegcTteus. PaBHOCUNbHbIE HEPaABEHCTBA.

OT6op KOpHEN TPUrOHOMETPUYECKUX YPaBHEHMIA C MOMOLLBID TPUrOHOMETPUYECKON
OKPY>XHOCTW. PeLleHne TpuroHomeTprnyecknx HepaBeHCTB.

OCHOBHble MeToAbl peLLeHNs nokasaTesibHbIX U JTorapupmMmnyecknx HepaBeHCTB.



OCHOBHbIE METOAbI PELLEHNS MPPALNOHArbHbIX HEPaBEHCTB.

OCHOBHbIE METOAbI PELUEHMS CUCTEM U COBOKYMHOCTEN pauMOHanbHbIX, MpPaunoHanbHbIX,
nokasartenbHbIX U NorapnuMUYeCcKNX ypaBHEHUN.

YpaBHeHUs1, HepaBeHCTBA N CUCTEMbI C NapamMeTpamMMu.

lMpyMeHeHWe ypaBHEHWUN, CUCTEM N HEPABEHCTB K pPeLUeHU0 MaTeMaTUyYeckux 3agay u
3a0a4y U3 pasnunyHbiX obracTterm Haykm U peanbHOM XXWU3HW, MHTepnpeTauns NOfyYeHHbIX
pes3ynbTaToB.

DYHKLMN 1 rpadpunkm

Mpaduk komMno3numm yHKUMA. FeomeTpunyeckne obpasbl ypaBHEHWUA U HEPABEHCTB Ha
KOOpAWHATHOWN NNOCKOCTMW.

TpuroHomeTpuyeckue yHKLUKU, UX CBOMCTBA U rpachuku.

pachmnyeckne MeToabl pelleHust ypaBHEHUNM W HepaBeHCTB. [padmyeckne meToabl
pelleHns 3aay ¢ napameTpamu.

Vcnonb3oBaHne rpadukoB yHKLMIA ONA UCCredoBaHUs NpouecCcoB UM 3aBUCMMOCTEWN,
KOTOPbl€ BO3HUKAIOT NPY peLleHnmn 3agad u3 apyrnx y4ebHbix npegMeToB 1 pearnbHOM XXU3HU.

Hayana maTemaTtuyeckoro aHanusa

lMpymeHeHne NpoM3BOAHOM K UCCNEeAoBaHMIO PYHKUUIN HA MOHOTOHHOCTb U 3KCTPEMYMBbI.
HaxoxaeHrne HanbonbLlero n HauMeHbLUEro 3Ha4EeHMI HENPEPbLIBHOM PYHKLIMM Ha OTpes3Ke.

MpyMeHeHne npPOM3BOOHOM AN HaXOXOEHMS Haunydlero pelleHust B MNpUKNagHbIX
3afjavax, Oong onpeferneHns CKOpoCTU M YCKOpPEHMs npouecca, 3agaHHOro qopMyrion unm
rpagomkom.

lMepBooOpa3sHasi, OCHOBHOE CBOMCTBO NepBoobpa3sHbiX. [lepBoobpasHble anemMeHTapHbIX
dyHKUMI. NMpaBuna HaxoxaeHus NnepBoobpasHbIX.

WuTerpan. 'eomeTpnyecknin cMblCn nHTerpana. BeluncneHme onpegenéHHoro nHrerpana
no popmyne HetoToHa-JlenbHuua.

MpumeHeHne wHTerpana And HaxoXAeHWs Mnnowagen nnockux duryp n ob6bLEMOB
reoMeTpuyecKnx Ten.

IMpumepsbl peweHnn guddepeHunanbHbiX ypaBHeHM. MaTemaTtnyeckoe MoaennpoBaHme
pearnbHbIX NPOLLECCOB C NOMOLLbI0 AnddepeHUManbHbIX YpaBHEHUA.



NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA YHEBHOIO KYPCA «AJIFCEBPA N HAYATJIA
MATEMATUYECKOIO AHANKU3A» (YTNYBJIEHHbIA YPOBEHb) HA YPOBHE CPEQHEIO
OBLLUENO OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATbI

rpaxgaHCKOro BOCNUTaHUA:

COPMUPOBAHHOCTb  FPaXAaHCKOW  Mo3vumMm  OBy4valollerocs Kak akTUBHOMo U
OTBETCTBEHHOrO YneHa poccuirckoro obuiectsa, nNpeacTaBreHne 0 MaTemMaTU4eckux OCHOBaXx
PYHKLMOHMPOBAHUSA Pas3fnUYHbIX CTPYKTYP, SBMEHWW, Mpoueayp rpaxpaaHckoro obuectsa
(BbIGOpPBLI, OMpoChl U Opyroe), yMeHne B3aMMoOenCcTBOBaTb C COLManbHbIMA WHCTUTYTaMu B
COOTBETCTBMM C UX PYHKLUNAMN N HA3HAYEHUEM,;

NaTPMOTMUYECKOro BOCNUTAHUA:

CHOPMNPOBAHHOCTb POCCUMCKOWN FPaXKOAHCKON MAEHTUYHOCTU, YBAXEHUS K MPOLLIIOMY 1
HacTosiLemMy POCCUMCKON MaTeMaTWKW, LLeHHOCTHOE OTHOLLEHME K AOCTMKEHUSIM POCCUMCKMX
MaTeMaTUKOB M POCCUMCKON MaTeMaTU4YeCKOM LUKOMbl, UCMONb30BaHNE 3TUX AOCTUXKEHUN B
APYrNX HayKax, TEXHOMOormsax, cpepax 3KOHOMUKM;

OYXOBHO-HPaBCTBEHHOIro BOCMNUTAHUS:

OCO3HaHWe  OyXOBHbIX  LEHHOCTEMW  POCCUMCKOrO  Hapoda, CEOPMMPOBAHHOCTb
HPaBCTBEHHOIO CO3HAHMWS, 3TUYECKOrO NOBEAEHUS, CBA3AHHOIO C NPaKTUY4ECKUM NPUMEHEHMEM
AOCTWXKEHU HayKMm U AesTEeNbHOCTbIO YYEHOro, OCO3HAHWE FIMYHOrO BKMNaga B MOCTPOEHME
ycTonumeoro oyayuiero;

3CTEeTUYECKOro BOCNUTaAHUA:

3CTETUYECKOE OTHOLLEHME K MUPY, BKINOYAS 3CTETUKY MaTEMaTUYECKMX 3aKOHOMEPHOCTEWN,
00BbEKTOB, 3aday, pelleHu, paccyXaeHun, BOCNPUUMHUMBOCTb K MaTeMaTUYeCKUM acnekram
pasnnyHbIX BUAOB UCKYCCTBA;

thn3snyeckoro BoCnUTaHus:

ChOPMMPOBAHHOCTb YMEHUSA NPUMEHSTb MaTeMaTUYECKNE 3HaHNS B MHTepecax 300pOBOro
n 6esonacHoro obpasa XW3HW, OTBETCTBEHHOE OTHOLUEHME K CBOEeMy 3[40pPOBbH (340pOBOE
nuTaHue, cbanaHCUPOBaHHbLIN PEXUM 3aHATUA U OTAbIXa, perynsapHas gusnyeckas akTMBHOCTb),
Pu3nyeckoe CoOBEPLLUEHCTBOBAHME NPU 3aHATUSIX CNOPTUBHO-0340POBUTENBbHOM AEATENBHOCTLIO;

TPYAOBOro BOCNUTaHUA:

FOTOBHOCTb K TpyAy, OCO3HaHMEe LEHHOCTU Tpyaontobusi, HTEpeC K pasnnyHbiM cepam
npogeCccmoHanbHON AEATENbHOCTN, CBA3AHHLIM C MaTEMAaTUKON N €€ NPUIOXEHUSMWN, YMEHNE
coBepllaTb OCO3HaHHbIM BblIbOp Oyaywen npodeccun n peanu3oBbiBaTb COOCTBEHHbIE
XW3HEHHble MMaHbl, FOTOBHOCTb W CMNOCOBGHOCTb K MaremMaTtudeckoMy oO6pas3oBaHuio U
camoobpa3oBaHMIO Ha NPOTSKEHUN BCEWN XM3HWU, TOTOBHOCTb K aKTUBHOMY Y4acCTUIO B peLUEeHUN
NpakTU4eCcknx 3agavy MateMaTmy4ecKkon HanpaBreHHOCTH;

3KOJIOrMYeCcKoro BOCNUTaHUS:

ChOPMMPOBAHHOCTb  JKOMOMMYECKOW  KynbTypbl, MOHMMaHWE BIUSAHUA COLManbHO-
9KOHOMMYECKMX MPOLIECCOB Ha COCTOSIHME NPUPOOHOW W CcouuanbHOM Cpedbl, OCO3HaHWe
rmobanbHOro  xapakrepa  9KOMormdeckux npobnem, OpueHTaumss Ha  NpPUMEHeHue
MaTeMaTUYeCKNX 3HaHUIN ANs peLleHns 3adad B 06nacTu oKpyxKalLlen cpeabl, NnaHMpoBaHne
MOCTYMNKOB M OLEHKN X BO3MOXHbIX MOCNEACTBUIA AN1S OKPY>KatoLen cpeabl;

LLeHHOCTU Hay4YHOro NO3HaHUsA:

COPMMPOBAHHOCTb  MMUPOBO33PEHUSA, COOTBETCTBYIOLLEN0O COBPEMEHHOMY  YPOBHHO
pasBUTUSA HayKnm U OBLLECTBEHHOW MpPaKTUKX, MOHUMaHWE MaTeMaTU4YeCKOM Haykum Kak cdepsbl
YenoBeYeCcKon AeATEeNbLHOCTI, 3TanoB €€ pas3BUTMa U 3HAYMMOCTUN AN Pa3BUTUSA LIMBUNU3aLUN,
OBnageHune A3blIkoM MaTtemMaThkm U MaTeMaTUYeCKOM KynbTypor Kak CPeACTBOM NO3HAHUSA Mypa,



FOTOBHOCTb OCYLLUECTBJIATb NMPOEKTHYIO U UccrneaoBatesfibCKyo AeATelIbHOCTb MHOUBUAYyarbHO U
B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MNo3HaBaTenbHbIe yHUBepCcanbHble y4eOHble AenCcTBUSA

Ba3oBble nornyeckue nencTBUs:

BbISIBNATb M XapaKTepu3oBaTb CYLECTBEHHble MPU3HaKM MaTeMaTU4eCcKMx OOBLEKTOB,
MOHATUIN, OTHOLWIEHWA MexXay MOHATUAMKW, OPMYNMPOBaTb  ONPEAEneHnss  MOHATUMN,
yCTaHaBnMBaTb CyLECTBEHHbIN MpU3HaK Kraccudukaumm, OCHoBaHus Ans obobeHus u
CpaBHEHWs1, KpUTepMM NPOBOAMMOrO aHanun3a;

BOCNpMHMMaTb, (POPMYNMpPoOBaTb U NPeobpas3oBbiBaTb CYXAEHUS: yTBepAUTENbHbIE U
oTpuuaTenbHble, eANHUYHbIE, YaCTHbIe 1 obLumne, YCIOBHbIE;

BbISIBNATb MaTeMaTU4eckne 3aKOHOMEPHOCTW, B3aMMOCBSA3M U NPOTMBOPEYNs B dhakTax,
AaHHbIX, HabnwoaeHusx W yTBEPXAEHUsX, npeanaratb KpuTepuu [Ans  BbISBNEHWS
3aKOHOMEPHOCTEN U NPOTUBOPEUNN;

AenaTtb BblBOAbI C WCMONb30BaHMEM 3aKOHOB JOTMKW, AEAYKTUBHbIX WU WHOYKTUBHbIX
YMO3aKNH4YEeHNN, YMO3aKo4eHWI Mo aHanormu;

NPOBOAUTbL CaMOCTOATENBHO AoKasaTenbCTBa MaTemMaTUyecKknxX YyTBEPXKAEHUN (NpsiMble U
OT MPOTUBHOrO), BbICTpPauBaTb aprymeHTauuo, MNpuUBOAMTL NPUMEPbl U  KOHTPNPUMEPSI,
060CHOBbIBaTb COBCTBEHHbIE CYXXOEHWUS U BbIBOAbI;

BblOupatb cnocob peweHus yd4ebHOM 3agadn (CpaBHMBaATb HECKONbKO BapuaHTOB
peweHns, Bbibupatb Haubonee noaxogsAWMMA C YYETOM CaMOCTOATENbHO BblOENEHHbIX
KpuTepmes).

Ba3oBble uccnepgoBatenbCckue eUCTBUA:

MCNONb30BaTb BONPOCHI Kak MCCneaoBaTenibCkni MHCTPYMEHT NO3HaHUSA, (hOpMYynMpoBaTh
BOMNPOCHI, UKCUpyoLWme npoTueBopeyme, npobnemy, ycTaHaBnvBaTb WCKOMOE M [aHHOE,
opMUpOBaTh rMNOTE3Y, apryMEHTMPOBATL CBOK MO3ULNI0, MHEHWE;

NPOBOAUTb CaMOCTOSITENIbHO  CMN@aHMPOBaHHbIA  3KCMEPUMEHT, WCCredoBaHWe Mo
YyCTaHOBMEHNI0 OCOBEHHOCTEN MaTemMaTuyeckoro obbekTa, sIBNEeHWsl, npouecca, BbISABIEHWUIO
3aBncuMocTen mexay obbektamu, aBNeHnsiMu, npoueccamu;

camocTosTeNnbHO hopmynmpoBaTb 0606LLEeHNSA 1 BbIBOAbI NO pe3ynbTaTam NpoBeaEHHOIO
HabntogeHws1, nccnegoBaHus, OLeHMBaTb JOCTOBEPHOCTb NOMYyYEHHbIX pe3yrbTaToB, BbIBOAOB U
o0b600LeHui;

NPOrHO3npoBaTb BO3MOXHOE pa3BMTUE NPOLECCa, a TakkKe BblABUraTb NPeanosioXeHns o
€ro pasBuMTUN B HOBbIX YCIOBUSIX.

Pa6oTa ¢ uHdopmaumen:

BbISABMATb AePMLUMTbI MHOPMaLUN, AaHHbIX, HeOB6X0AUMbIX 115 OTBETa Ha BONPOC 1 AN
peLleHns 3agayu;

BblOMpaTb  MHOpPMauUMO M3  WUCTOYHMKOB  pasfMYHbiX  TUMOB, aHanM3vpoBaThb,
cucTemMaTM3mpoBaTtb W MHTEpnpeTMpoBaTb WMHAOPMAaLMIO  pPas3nUyHbiX BWAOB W POPM
npeacTaBrneHuns;

CTPYKTYpUpoBaTb  WH(OpMauuio, npeactaBnAtTe €€ B pas3nNuuHbiX  dopmax,
NNNICTPUPOBaTL rpadunyecku;

OLEeHUBaTb HaAéXHOCTb MHGOPMaUUM MO CaMOCTOATENbHO CHOPMYNMPOBAHHBLIM
KpUTEpPUAM.

KoMMyHuKaTUBHbIE YHMBepcarnbHble y4eOHble AeNCTBUSA

Oo6LeHune:

BOCNPMHMMAaTbL U POPMYNMpoBaTb CyXOEHUS B COOTBETCTBMM C YCMNOBUSMU U LIENSMU
obLLeHNs, ACHO, TOYHO, rPaMOTHO BblpaXKaTb CBOK TOYKY 3PEHUSI B YCTHbIX WU MUCbMEHHbIX



TEeKCTax, [JaBaTb MOSAICHEHMS MO XO4y peLlleHus 3agayn, KOMMEHTMPOBAaTb MOMYyYEHHbIN
pesynbTar;

B xo4e 06cyxaeHus 3agaBaTb BOMPOCHI MO CyLLECTBY OOCY>XAaemon TeMbl, Npobnemsl,
pellaemMon 3agayu, BbicKa3biBaTb MAEMW, HaLEMNeHHble Ha NMOWCK peLLeHnsl, CONOCTaBNsATb CBOM
CY)XOEHMS C CyXXOEHUsAMW OPYrMx y4aCTHUKOB Auarnora, obHapyxXvBaTb pasnuyne M CXOACTBO
No3nLUiA, B KOPPEKTHON hopMe (DOPMYnMpPOBaTh Pa3HOrnacusi, CBOU BO3paxeHus;

npeacTaBnATb pe3ynbTaThl PeLleHUsl 3a4ayvu, 3KCNepUMEHTa, UCCreaoBaHusi, NPoekKTa,
camocTosiTeNnbHO BbiOUpaTh opmaTt BbLICTYNNEHMS C  Yy4€TOM 3agady npes3eHTauum u
ocobeHHOCTEN ayamTopuun.

PerynaTtuBHble yHuBepcasnbHble y4eOHble AeNcTBUsA

CamoopraHusaums:

COCTaBnATb NnaH, anropuTM pelleHust 3agadn, BbibmpaTb cnocob pelueHns ¢ y4EToM
NMEIOLLINXCA PECYPCOB M COBCTBEHHbLIX BO3MOXHOCTEW, apryMEHTMpPOBaTb M KOPPEKTUPOBATb
BapWaHTbl peLleHUn ¢ Y4ETOM HOBOM MHGOpMaLUN.

CaMOKOHTpPONb, 3MOLMOHANbHbLIN UHTENMEKT:

BNageTb HaBblkaMu NO3HaBaTENbHOM pednekcmm kak 0CO3HaHNsI CoBepLUAEMbIX 4ENCTBUI
M  MbICIUTENbHbLIX MPOLECCOB, WX pes3ynbTaToB, BnNagetb cnocobamm CcamMonpoBEpKy,
CaMOKOHTPONSA npouecca 1 pesynbTata peLleHns maTtemMaTnyeckon 3agadu;

npeaBuaeTb TPYOHOCTWU, KOTOPblE MOryT BO3HUKHYTb MPW pelleHuMu 3agaun, BHOCUTb
KOPPEKTMBbI B AeATENbHOCTb HA OCHOBE HOBbIX OBCTOATENBLCTB, OAHHbIX, HANAEHHbIX OWNOOK,
BbISIBNEHHbIX TPYQHOCTEN;

OLeHuBaTb COOTBETCTBME pe3ynbTata Uenn U YCcrnoBuAM, OOBACHATE MNPUYUHDI
AOCTWXEHUS NN HEOOCTWXKEHUS pe3ynbTaToB AEATENbHOCTU, HAXOOUTb OWNOKY, AaBaTb OLEHKY
npnobpeTEHHOMY OMbITY.

CoBMecTHasA AeATeNbHOCTD:

MOHMMaTb U UCNONb30BaTb NpeumyLecTBa KOMaHAHOM U MHAMBUAYanbHOW paboTbl nNpu
peweHnn y4ebHbiXx 3adad, NpUHMMATb Lefb COBMECTHOW [OeATenbHOCTW, NfaHupoBaTb
OopraHM3aumio COBMECTHOW paboThl, pacnpenensaTs Buabl paboT, goroeapuBartbes, ob6cyxaoaTtb
npouecc n pesynbTaT paboTbl, 0606LaTe MHEHNST HECKOSBbKUX NIOOEWN;

yyacTBoBaTb B rpynnoBbiX dopmax paboTtbl (obcyxaeHusi, obMeH MHEHWA, «MO3roBble
LUTYPMbI» U MHbIE), BbIMOHATbL CBOK YacTb paboTbl 1 KOOPANHMPOBATL CBOM AEVCTBUSA C APYTUMHN
YfeHamMn KoMaHAbl, OLEeHMBaTb Ka4yeCTBO CBOEro BKnaga B O6OLWMMA MPOAYKT MO KpUTEPUSM,
ChOPMYNMPOBAHHbBIM Y4aCTHUKaMWN B3aUMOLENCTBUS.

NMPEAMETHbIE PE3YJIbTATbI

K koHuy ob6yyeHnss B 10 knacce obyyawowmica nonyyuT cnegylowme npegMeTHble
pe3ynbTaTbl MO OTAENbHbIM TeMaM paboden nporpammbl y4ebHoro Kypca «Anrebpa n Hadana
MaTeMaTU4eCcKoro aHanuaa:

Uncna un BbluMCNEHNS:

cB060OOHO onepmpoBaTh NOHATUAMU: pauMoHarnbHOe Yncno, 6eckoHeYHas nepuognyeckas
Apobb, MPOLEHTbI, MppaLMOHanbHOE YUCHO, MHOXECTBa pauWoHarbHbIX U OEACTBUTENbHbIX
yucen, Moayfb ENCTBUTENBHOMO YNCNa;

NPUMEHATb APOOU 1 NPOLEHTLI AN peLLeHns NPpUKNagHbIX 3aday U3 pasnndHbiX oTpacnen
3HaHWU U peanbHOMW XU3HWY;

NPUMEHATb MPUBNMKEHHBbIE BbIYMCNEHUS, MpaBuia OKPYINEHUs, NPUKMOKY WM OLEHKY
pesyrnbTaTa Bbl4MCIEHUIA;



cBo60OAHO onepupoBaTb MOHATMEM: CTeMNeHb C LUenbiM MokasaTenem, MCcnonb3oBaTb
noaxogswyo opMmy 3anucu OencTBUTENbHbBIX Yucen Ans pelleHuss NpakTUYeckux 3agad u
NpeacTaBreHns AaHHbIX;

cB060OAHO OMepupoBaTh NOHATUEM: apuUPMeTUYECKNA KOPEHb HAaTyparnbHON CTENeHN;

cB060OAHO OMepmnpoBaTh NOHATUEM: CTEMNEHb C pauuoHarbHbIM NokasaTenem;

cBo60AHO oOnepupoBaTb MOHATUSIMU: NOrapudM 4Yucna, AECATUYHbIE U HaTyparbHble
norapugmsil;

cB0o60OAHO oOnepupoBaTb MOHATUSMU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHC 4MCrnoBOro
aprymMeHTa;

onepupoBaTh NMOHATUAMW: aPKCUHYC, apPKKOCUHYC N apKTaHIreHC YMCrOBOro aprymeHTa.

YpaBHeHUs n HepaBeHCTBa:

cBob6OAHO  onepupoBaTb  MOHATUAMU:  TOXOECTBO, YpaBHEHWe, HepaBeHCTBO,
PaBHOCUITbHbIE YPaBHEHUSA N ypaBHEHUSA-CNEACTBUSA, PAaBHOCUITbHbIE HEPABEHCTBA;

NPUMEHSITb Pa3fNUYHblE MeTOAbl PeLleHUs pauMoHanbHbIX W APOBHO-paunOHanbHbIX
ypaBHEHU, NPUMEHSATb MeTO UHTEPBANoB ANs peLleHNs HEPaBEeHCTB;

cBo60AHO onepupoBaTb MOHATUSIMW: MHOTOYNIEH OT OAHOW MEePEeMEHHOW, MHOrOYreH C
uensiMn  KoadduUMeHTaMn, KOPHU MHOroyfneHa, nNpUMEeHATb [AefneHWe MHOrovneHa Ha
MHOrOuYrIeH C ocTaTkoM, Teopemy besy n Teopemy Bueta ansa pewerus 3agay;

cBo60OAHO oOnepupoBaTb MOHATUMAMW: CUCTEMA JIMHEWHbIX YpPaBHEHWW, MaTpuua,
onpegenutens matpuubl 2 X 2 N ero reoMeTpudeckMm CMbICI, MCNosib3oBaTb CBOWCTBA
onpegenutens 2 x 2 Ans BbIYUCIEHUS €ro 3HaYeHUs, MPUMEHATb OnNpeaenuTenn onsa peleHus
CUCTEMbI JIMHEWHbBIX YpaBHEHW, MOOENMPOBaTb pearibHble CUTyauum C MOMOLLbID CUCTEMDI
NHENHbIX YpPaBHEHWW, WUCCNeAoBaTb MOCTPOEHHbIE MOAENM C MOMOLWbB MaTpuy U
onpegenuTenen, MHTEPNPEeTUPOBaTb NOMYYEHHbIN pe3ynbTar;

ncnonb3oBaTb CBOWCTBA AENCTBUN C KOPHAMM ANA Npeobpa3oBaHms BblpaKeHWUi;

BbINOMHATL NpeobpasoBaHMsi YUCMOBLIX BbIPAXEHUW, COAepXawux CTeneHn C
paumoHanbHbIM NokasaTtenem;

ucnonb3oBaTb CBOWCTBa norapudpmoB and npeobpasoBaHus norapmdMmn4ecKknx
Bblpa)keHui;

cBoOOOHO  onepupoBaTb  MOHATUAMW:  MppauuoHanbHble,  NOKasaTeNnbHble U
norapmmmnyeckme ypaBHEHUS, HAXOAUTb UX PELLUEHUSA C MOMOLLbI0 PaBHOCUIBbHBLIX NEPEXOA0B
NN OCYLLECTBNAS NPOBEPKY KOPHEN;

NPUMEHATb  OCHOBHblE  TpUroHomeTpuyeckune opmynbl  Ana  npeobpasoBaHuA
TPUrOHOMETPUYECKNX BblPaXKEHUI;

cBOOOOHO onepupoBaTb MOHATUEM: TPUrOHOMETPUYECKOE YpaBHEHME, MPUMEHATb
Heobxoanmble OpMynbl ANS PEeLIEHMS OCHOBHbIX TUMOB TPUFOHOMETPUYECKUX YPaBHEHWI,

MOOENnMPoOBaTb pearnbHble CUTyauuMnm Ha $3blke anrebpbl, COCTaBNATb BbIpaXeHUs,
YypaBHEHWs, HepaBeHCTBA MO YCMNOBMIO 3ajadvv, MWCCneaoBaTb MOCTPOEHHble Moaenn ¢
ncnonb3oBaHWeM annapara anrebpsbi.

DyYHKLMN 1 rpachukm:

cB06OOHO onepupoBaTb MOHATUAMM: OYHKLMS, CNOCOObLI 3agaHusa dYHKLMK, B3aUMHO
obpaTHble YHKUMW, KOMMO3MUMA (PYHKUMK, rpaduK (PYHKLMKW, BBLINOMHATL 3fieMeHTapHble
npeobpasoBaHus rpadonKoB PyHKLNI;

cBOOOAHO oOrnepupoBaTb MOHATUAMKU: 06nacTb onpefeneHns U MHOXECTBO 3HayeHuN
PYHKUUN, HYNWN PYHKLMKW, MPOMEXYTKM 3HAKONOCTOAHCTBA;

cBOOOAHO OrnepupoBaTb MOHATUAMM: YETHbIE WU HEYEéTHble (PYHKLMK, nepuogudeckme
YHKUMN, NPOMEXYTKM MOHOTOHHOCTM  (PYHKLUUKW, MaKCUMyMbl W MUHUMYMbl  OYHKLMN,
Hanbornblluee 1 HauMeHbLUlee 3Ha4YeHne PYHKUMM Ha NPOMEXYTKE;



cBOOOOHO oOnepupoBaTb MOHATUAMMW: CTENeHHast (PyHKUMS C HaTypanbHbiM W LenbiM
nokasartenem, rpaduk CTENeHHON (PYHKUUW C HaTypanbHbIM U UenbiM MokasaTenem, rpaduk
KOPHS N-ON CTeneHu Kak yHKUMM 0OpaTHOWM CTENEHN C HaTypanbHbIM NoKasaTenem;

onepuvpoBaTb MNOHATUAMWU: JNMHENHas, KBagpaTudHasi U OPOOGHO-NMHEenHast yHKUMK,
BbIMOMHATL AfleMeHTapHoe uccnegoBaHue U NOCTPoeHue Ux rpaduKkos;

cBOOOAHO OnepupoBaTb MOHATUAMMU: NnokasaTenbHas u norapudmmyeckas yHKUAK, UX
CcBOMCTBa U rpadomku, UCMonb30BaTh UX rpaukm Ansa pelleHnst ypaBHEHUN,;

cBOOOAHO OnepupoBaTb MOHATUAMWU: TPUrOHOMETPUYECKAs OKPYXHOCTb, onpeaerneHve
TPUrOHOMETPUYECKNX PYHKLMI YNCITOBOIO apryMeHTa;

ncnonb3oBaTb rpadukn PyHKUUN ON9 UccrnegoBaHUs MpPoOLLEeCcCOB M 3aBUCMMOCTEN npwu
peleHnn 3agad n3 gpyrmx y4ebHbix npegMeToB M peanbHOM XU3HW, BbipaxaTb popmynamu
3aBUCMMOCTU MeXay BeNMYUHaAMWU;

Hayana maTemaTtunyeckoro aHanuaa:

cBOOOHO onepupoBaTb MOHATUAMW: apuddMeTUHeCcKass U reoMeTpudeckas nporpeccus,
GeckoHe4yHO ybbiBatoLLan reoMeTpuyeckas NpPorpeccust, NIMHENHbIN N SKCNOHEHLUMarnbHbIA POCT,
dopMyrna CNoXHbIX NPOLEHTOB, UMETb NpeaCcTaBfeHne O KOHCTAHTE;

ncnonb3oBaTb NPOrpeccun Ans pelleHnsa peanbHblX 3agadq NPUKIagHoro xapakrepa;

cBOOOQHO onepupoBaTb  MOHATMAMKW:  MNOCMEAOBaTENbHOCTb, CNocobbl  3adaHus
nocriegoBaTenilbHOCTEN, MOHOTOHHbIE W OrpaHWYeHHble MnocrneaoBaTenbHOCTU, MNOHMMAaTb
OCHOBbI 3apOXAEHNSA MaTeMaTU4YeCcKoro aHannsa kak aHanmsa 6eckoHe4YHO Manbix;

CcBOOOAHO OMepupoBaTb MOHATUSMU: HeNpepbiBHblE DYHKUUKW, TOYKM paspbiBa rpaduka
OYHKUMK, acMMNTOTbI rpadomka OyHKLMK;

cBOOOOHO onepupoBaTb MOHATUEM: (OYHKUWMSA, HenpepbiBHAs Ha OTpeske, MPUMEHATb
CBOWCTBA HeMNpepbIBHbIX (OYHKUWIA NS pelleHns 3agay;

cBOOOOHO oOnepupoBaTb MOHATUAMWU: NepBasd W BTopas MPOU3BOAHbIE  (PYHKLMM,
KacatenbHas K rpadouky oyHKUMK;

BblYMCNATb MPOM3BOAHBbIE CyMMbl, MPOM3BEAEHWS, YACTHOMO M KOMMO3ULUKN ABYX OYHKLUNNA,
3HaTb NPON3BOAHbIE ANIEMEHTAPHbLIX QOYHKLWINA;

NCcnonb3oBaTb FrEOMETPUYECKUI U PUBNHECKUI CMbICIT NPOM3BOAHON ANSA pelleHuns 3agad.

MHoxecTBa u noruka:

CcBOOOAHO ONepMpoBaTh MOHATUSMU: MHOXECTBO, ONepaLmn Hag MHOXEeCTBaMU;

MCNONb30BaTbh TEOPETMKO-MHOXECTBEHHBIN annapaTt 4518 onucaHns peanbHbIX NPOLEeCCoB
N ABNEHUI, NPU pelleHnn 3agad u3 gpyrnx y4ebHblx NnpegMeTos;

cBOOOOHO OnepupoBaTb MOHATMAMW: OnpeferieHne, Teopema, ypaBHEeHue-crneacTBue,
CBONCTBO MaTemMaTU4eckoro OObeKkTa, [0oKa3aTenbCTBO, PaBHOCWIbHbIE YpPaBHEHUA WU
HepaBeHCTBA.

K koHUuy obOyyeHnss B 11 knacce obyyawowmica nonyyuT cnegylowme npegMeTHble
pe3ynbTaTbl MO OTAENbHbIM TeMaM pabodyern nporpammbl y4ebHoro Kypca «Anrebpa n Hadana
MaTeMaTU4eCcKoro aHanuaa:

Yucna v BblYUCNEHUS:

cBO6OOHO onepupoBaTb MOHATUSIMW: HATyparibHOE W LEenoe 4nUCro, MHOXEeCTBa
HaTypanbHbIX U LEeNbIX YUCen, UCMoNb30BaTb NPU3HaKkn genumoctu uenbix ynucen, HOO n HOK
HaTypanbHbIX YNCEN AN peLleHns 3adad, NPUMeEHATb anroputm EBknnaa;

cB06OOHO onepmnpoBaThb NOHATUEM OCTaTka No MOLYIHO, 3anuckiBaTb HaTypanbHble Yncna
B pa3nU4HbIX MO3MULMOHHBIX CUCTEMAX CYUCIIEHUS;

cB06OOHO onepupoBaTb MOHATUSAMU: KOMMSEKCHOE YMCIO N MHOXECTBO KOMMIIEKCHbIX
yucen, NpeacTaBnNATb KOMMIIEKCHbIE YMcna B anrebpanyeckon n TpuroHomeTpudeckon gopme,
BbIMOMHATL apumMeTnyeckne onepauumn ¢ HAMM n nsobpakaTb Ha KOOPANHATHOM MIOCKOCTH.

YpaBHEHUS U HepaBEHCTBA:



cBobOOOHO  onepupoBaTb  MOHATUAMW:  MppauuoHanbHble,  NOKasaTeNbHble U
norapumMmyeckne HepaBeHCTBa, HaXOAUTb WX pPeLleHMs C MOMOLLb  PaBHOCUIbHbIX
nepexonos;

OCYLLECTBNATb OTOOP KOPHEN NpY peLleHnn TPUrOHOMETPUYECKOTO YpaBHEHUS;

cBOOOQHO oOnepupoBaTb MOHATUEM TPUFOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATb
Heobxoanmble opMynbl ANl PeLIEHMS OCHOBHbIX TUMOB TPUrOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO onepupoBaTh NOHATUAMMU: CUCTEMA U COBOKYMHOCTb YPaBHEHWI U HEPABEHCTB,
paBHOCUITbHbIE CUCTEMbI U CUCTEMbI-CIIEACTBUSA, HAXOAUTb PELUEHUSA CUCTEMbI U COBOKYNHOCTEN
pauuoHarnbHbIX, MppauMoHasribHbIX, MOKa3aTelNbHbIX U norapuMmUYecKknx ypaBHEHUA U
HepaBeHCTB;

pewaTtb pauunoHanbHble, UWppauMoHarnbHble, MnokasaTenbHble, norapudpmuyeckne wu
TPUroHOMeTPUYECKNE ypaBHEHNSA N HEPABEHCTBA, coaepKallune MOAynu 1 napameTpbl;

NPUMEHATL rpadudeckne MeToabl AN peLleHns ypaBHEHU U HEPABEHCTB, a Takke 3ajau
C NapameTpamu;

MOLENMPOBaTb pearbHble CUTyauuMnm Ha $3blke anrebpbl, COCTaBNATb BblpaXeHus,
ypaBHEHUS, HEPABEHCTBA M UX CUCTEMbI MO YCMOBUIO 3aJauyn, UCCnedoBaTb MOCTPOEHHbIE
MOZENM C UCMONb30BaHNEM annapaTa anredpbl, UHTEPNPETUPOBATL NOMyYEHHbIN pe3yrbTarT.

DYHKLMN 1 rpacpukm:

CTPOUTb rpaduKknM KOMMNO3NLMKN PYHKLUUI C MOMOLLBID 3fIEMEHTAPHOrO MUCCrneaoBaHus 1
CBOMCTB KOMMNO3MLMN ABYX (OYHKLNIA;

CTPOUTb reomeTpuyeckne obpasbl ypaBHEHUIN N HEPABEHCTB HA KOOPAWUHATHOMW NIIOCKOCTY;

cBOOOAHO ONepmMpoBaTh MOHATUAMU: rPaddUKM TPUTOHOMETPUYECKUX PYHKLNNA;

NPUMEHATb PYHKUUKN ANS MOLENMPOBaHMA N UCCnefoBaHUs pearnbHbIX NPOLEeCCoB.

Havana matemaTtnyeckoro aHanuaa:

MCNonb3oBaTb MNPOU3BOAHYKD ANA  UCCNeAoBaHUA (PYHKUMM Ha MOHOTOHHOCTb W
9KCTPEMYMbI;

HaxoanTb HanbonbLlee U HauMeHbLLee 3HaYeHNs PYHKLMM HENPEPbIBHOM Ha OTpeskKe;

MCNONb30BaTb NMPOU3BOAHYIO AN HAXOXAEHMS HAUNy4yLlero pelleHus B NpuKnagHblx, B
TOM 4uUCrie CcoumanbHO-IKOHOMUYECKUX, 3adadax, And onpeneneHns CKOPoCTU U YCKOPEHWUS
npouecca, 3agaHHoOro opmynon nnu rpaduKkom;

cBOOOOHO onepupoBaTb MNOHATUAMW: nepBoobpasHas, onpenenéHHbIi  UHTerpan,
HaxoanTb nepBoobpasHble 3reMeHTapHbIX (YHKUUA M BbIYUCIIATb WHTErpan no dopmyne
HbtoToHa-JlenbHuya;

HaxoanTb NNoLaan NInockux uryp n o6 bEMbI TeN € NMOMOLLLIO MHTErpana;

UMeTb NpeacTaBneHMe O MaTeMaTtMyecKoM MOAENUPOBAHUN Ha NpUMeEpPe COCTaBEeHUN
AnddoepeHumanbHbIX YpaBHEHWUN;

pelwaTb NpuknagHble 3agadn, B TOM YMCHe COUMarbHO-3KOHOMUYECKOrO U (PU3N4ECKOro
XapakTtepa, cpeacTBaMm MateMaTn4ecKkoro aHanmsa.



TEMATUYECKOE NNAHUPOBAHUE

10 KINTACC
Konuyectso 4acos OnNeKTPOHHbIe
Ne n/n = HaumeHoBaHWe pasfernos v Tem NporpamMmbi KOHTPObHbIE MpakTudeckme (ucbposbie)
Bcero obpasoBaTenbHble
paboThl paboThl pecypebl
MHOXeCTBO AEeNCTBUTENbHbBIX YMCEN.
1 MHorouneHbl. PaunoHarnbHble ypaBHEHUS U 21 1
HepaBeHcTBa. CUCTEMbI NMIMHENHbIX
ypaBHEHUI
5 OyHKUMM 1 rpacpmkn. CTteneHHasa PyHKUMA ¢ 13 1
LenbiM nokasarenem
3 ApundmeTrnyecknin KOpeHb N-ON CTEMEHN. 17 1
WppaunoHanbHble ypaBHEHUSI
4 MokasaTenbHasa pyHKuus. MNokasaTenbHble 8 1
ypaBHeHUs
5 Jlorapundomunyeckast oyHKUmS. 18 1
JTorapndmunyeckne ypaBHeHNs
6 TpuroHoMeTpU4eckme BblpaKeHUs 1 31 5
ypaBHEHUsI
lMocnegoBaTenbHOCTM 1 NPOrpeccuun.
7 24 1
HenpepbiBHbIE (pyHKUMK. [MponsBoaHas
8 lMoBTOpEHME, 0600LLEHME, CUCTEMATM3ALNS 4 1
3HaHWUN
OBLEE KOJIMYECTBO YACOB MO NPOrPAMME 136 9 0

11 KINNACC




KonuyecTtBo 4yacos

OrnEeKTPOHHbIEe

Ne n/n HanmeHoBaHWe pasgenos 1 TemM NporpaMmmebl KoHTponbHble MpakTnyeckne (Uncbposbie)
Bcero obpasoBaTernbHble
paboTbl paboTbl pECypChl
1 I/Iccne,u,oaaHine dYHKLUMIA C NOMOLLLIO 20 1
NpPon3BO4HOMN
2 MepBoobpa3Hasa n uHTerpan 12 1
3 "pachmkn TPUroHOMETPUHECKUX (DYHKLINIA. 14 1
TpuUroHoMeTpryeCKme HepaBeHCTBA
Cuctembl paumoHanbHbIX, MppauuoHanbHbIX
4 nokasaTtenbHbIX U forapnMnU4ecKnx 12 1
ypaBHEHWI
5 MppaunoHanbHble, nokasaTenbHbIe 1 29 1
norapumuyeckmne HepaBeHCTBa
6 3apgaun c napameTpamu 17 2
7 KomnnekcHble yncna 9 -
8 HaTtypanbHble 1 Lensle yicna 7 -
9 HOBTOE)eHI/Ie, obo0LLeHne, cuctemaTusaums 23 3
3HaHuIn
OBLUEE KONMMYECTBO YACOB MO NMPOIrPAMME 136 10 0




NOYPOYHOE NMJIAHUPOBAHUE

10 KINNACC
Konuyectso 4acoB OnNeKTPOHHbIe
Ne n/n Tema ypoka KOHTpOsnbHbIE lMpakTuyeckne Hata uncpposble
Bcero n3yyeHns obpasoBarernbHble
paboTbl paboTbl pEcypChl
1 MHoxecTBO, onepaumu Hag 1
MHOXeCTBaMu N X CBOWCTBA
lMpumMeHeHne TeopeTUKo-
2 MHOXXECTBEHHOr0 annapaTta npu peLlueHumn 1
3agad
PaunoHanbHble Yncna. O6bIKHOBEHHbIE U
3 OEeCATUYHbIE APOOU, NPOLEHTHI, 1
B©eckoHeuHble opodu.
4 MprvmeHeHne gpoben n NpoLeHTOB Ans 1
pelleHns npuknagHbix 3agad
JenctButenbHble Yyncna. PaumoHanbHble
5 N nppaumoHarnbHble Yucna. 1
ApumeTtryeckune onepauun Hag,
AENCTBUTENbHBIMY YCTIaMM.
6 Mogynb AeNcTBUTENLHOro YMcna u ero 1
CBOWCTBA.
MpnBNMKEHHBIE BblYMCNEHUSA, NpaBuna
7 OKpYyrneHusd, NpuknaKka n oLeHka 1
pe3ynbTaToB Bbl4UCMEHNI
8 OCHOBHble MEeTOAbI PELLEHNS LienbiX U 1
OpOGHO-paLnoHarnbHbIX ypaBHEHNI
9 OcHoBHbIE METOAbI peLUeHNs LenbIX 1 1

APOOHO-paLMOHanbHbIX YpaBHEHWIA




OcHoBHble MeTOabI peweHna uenbixX n

10 ApOo6HO-pauUmnoHanbHbIX HEPaBEHCTB

11 OCHOBHble MeTOAbl peLLeHNs LenbiX U
ApO6HO-paunoHanbHbIX HEPABEHCTB
MHoro4neHbl OT 04HOW NepeMeHHON.

12 JleneHne mHoro4vneHa Ha MHOIOYNEH C
octaTkoM. Teopema beay.
MHoro4neHsl ¢ UuenbsiMu

13
KoadhdpuumeHTtamn. Teopema Bueta

14 PelueHne cuctem nmHenHbIX ypaBHEHWI

15 PelueHne cuctem nmHenHbIX ypaBHEHWI

16 MaTpuua cnctemMbl NIMHENHBIX
ypaBHeHu. Onpegenurtenb MmaTpuubl 2*2
Onpegenutenb Matpuubl 2*2, ero

17 reoMeTpPUYECKUIN CMbICIT U CBOMCTBA;
BblYNCIIEHNE €ro 3HAYEHWS.

18 MprvmeHeHne onpenenmi—:-nﬂ ans )
peLLEeHNA CUCTEMbI NIMHENHBIX YPaBHEHWUN

19 Pewwenne I'IpVIKJ:Ia,D,HbIX 3agad (Enomombro
CUCTEMbI IMHENHBIX YPaBHEHUI

20 PeweHne I'IpI/IKJ:IaLI,HbIX 3agad cinomou_\bro
CUCTEMbI NIMHENHBIX YPaBHEHWI

21 KomnnekcHasi npoBepoyHasn pabota Ne1
AHann3 KoMnmekcHoOM NpPoBEPOYHON

29 paboTtbl. PyHKUNA, cnOCOObI 3agaHns
dyHKUMK. B3anMHo obpaTtHble PyHKLMK.
Komnosuums oyHKUMIA.

23 Mpaduk pyHKUNN. SnemeHTapHble

npeobpasoBaHns rpadnKoB PyHKLNIA




24

25

26

O6nacTtb onpegeneHnst 1 MHOXeCTBO
3HaYeHUN PyHKUMK. Hynn doyHKUnK.
MpoMeXXyTKM 3HaKOMOCTOSHCTBA

YETHbIE N HEYETHbIE DYHKLUNN.
Mepuoanyeckue oyHKUMK. MNMpoMeExXyTKN
MOHOTOHHOCTM PYHKLMMU

Makcmymbl 1 MUHUMYMbl OYHKLIUW.
Hambonbllee N HaMMeHbLLee 3Ha4YeHns
dyHKLUUN Ha NpOMeEXyTKe

27

JInHenHas dyHKUMKN. InemeHTapHoe
nccnegoBaHue 1 NocTpoeHue rpagumka
NIMHENHON (PyHKLMN

28

29

30

31

32

KBagpaTtuiHasa doyHKUMA. dnemeHTapHoe
nccnegoBaHue 1 NOCTpoeHue rpaduka
KBagpaTuU4HOM yHKLMM
[pobHo-nuHenHasa yHKUmMS.
OrneMeHTapHoOe nccregoBaHne n
NocTpoeHune rpaduka opobHO-NUHENHON
PYHKLMM

CreneHb C uenbiM nokasartenem.

CTeneHHasa (yHKUMA C HAaTyparbHbIM U1
LuenbiM nokasarenem. E€ ceonctea u
rpacuvk

CteneHHasa dyyHKUMA C HaTyparibHbIM U
LuenbiM nokasarenem. E€ ceonctea u

rpacduk

33

lNoBTOpPEHME N CUCTEMaTU3aUMS
MaTepuana rno Teme "®OyHKUMM 1
rpagoukn"

34

KomnnekcHasi npoBepoyvHasn pabota Ne2




AHann3 KoMnmnekcHOM NpoOBEPOYHON

35 paboTbl. ApUdbMETUYECKUIN KOPEHD
HaTypanbHOW CTEMEHU 1 ero CBOMCTBA

36 ApudmeTtmyeckun fopeHb HaTypanbHON
CTeneHn 1 ero CBOMCTBa

37 MpeobpasoBaHus BblpaXeHUn,
coaeprKaLinx KopHU

38 MpeobpaszoBaHUA BbipakeHWH,
coaeprkaLinx KOpHU

39 CTeI'IeHva paunoHarnbHbIM NokasaTenem
N ee CBOWCTBA

40 CTeI'IeHva paumoHarnbHbIM nokasarenem
N ee CBOWCTBA

a1 CTteneHb € ,EleI7ICTBI/ITeJ'IvabIM
rnokasaTtenem n ee CBOMCTBA

42 MpeobpasoBaHMst YNCNOBLIX BbIPaXXEHUN,
coaepXaLux CTeneHn n KoOpHu
WppaunoHanbHble ypaBHeHUs. OCHOBHbIE

43 METOAbl pPeLleHns uppaunoHanbHbIX
ypaBHeHUI

44 OcHoOBHble MeTOAbI pemeHm:l
nppaumoHanbHbIX YpaBHEHUI

45 PaBHoCUIbHbIE Nepexoabl Bwpemeval
nppaumoHanbHbIX YpaBHEHWI

46 PeleHne nppaumnoHanbHbIX ypaBHEHNI

47 PeleHne nppaumnoHanbHbIX ypaBHEHNI
CsowcTBa U rpadmk KOpHS N- CTENEHN

48 Kak pyHKUMM 0BpaTHOW CTeneHun ¢

HaTypalibHbIM NOKa3aTenem




CeowcTBa 1 rpadmk KOpHS N-N CTENEHN

49 Kak oyHKUMM obpaTHOM CTeneHn ¢
HaTypanbHbIM NokasaTtenem
[MoBTOpEHME 1M cucTemaTm3saLms

50 Martepuana no TeMev"ApVI(bMeTVNeCKVIVI
KOpeHb HaTypanbHOM CTENEHN.
MppaumoHarsnbHble ypaBHeHUA"

51 KomnnekcHas npoBepo4yHas pabota Ne3
AHanma KoMnrekcyom npoBepoYHON

52 paboTbl. lNokasaTenbHas yHKUuS, eé
cBoKcTBa u rpadomk

53 MokasaTenbHasa PyHKUKUSA, eé CBONCTBa U
rpadomk
MokasaTtenbHble ypaBHeHUS. OCHOBHbIE

54 MeTOoAbl PeLLEeHUs nokKasaTesbHbIX
ypaBHEHWI

55 PelueHne nokasaTternbHbIX ypaBHEHUI

56 PelueHne nokasaTternbHbIX ypaBHEHUI

57 Mcnonb3oBaHue Fpafbl/lKa dyHKLMM N
peLLEeHNs ypaBHEHNI
lMoBTOpEHME N cuctemaTnsaums

58 mMaTtepuana no teme "lNokaszaTenbHas
dyHKums. [NokasaTenbHble ypaBHEHNSA"

59 KomnnekcHasa nposepoyHas pabota Ned

60 AHanm3 KoOMMIeKCHOM NPOBEPOYHOWN
paboTbl. Jlorapudgpm uncna

61 CeowcTtBa norapngmos

62 CeowcTtBa norapngmos

63 [ecaTunyHble n HaTyparnbHble norapugmsl




dopmyna nepexoga K HOBOMY

64
OCHOBaHUIO

65 MpeobpasoBaHne BbipaKeHUN,
cogepalmx norapugmesl

66 Mpeobpa3oBaHne BbipaKeHUN,
cogepxawmx norapnmol

67 MpeobpasoBaHne BbipaKeHUN,
cogepalmx norapmmeol

68 JTorapndmuyeckasa yHkums, ee
cBoKcTBa u rpadomk

69 Jlorapndmuyeckasa yHkums, ee
CBOWCTBA U rpadunk
Jlorapndpmunyeckme ypaBHeHus.

70 OcHoBHbIE METOAbI peLLeHus
norapumMuyecknx ypaBsHeHUN.
Jlorapudomunyeckme ypaBHeHUS.

71 OcCHOBHbIE METOAbI PELLEHMS
norapnmMnyecKknx ypaBsHeHUN.
Jlorapudomunyeckmne ypaBHeHMs.

72 OcCHOBHbIE METOAbI PELLEHNS
norapumMnyecKnx ypaBsHeHUN.

73 Mcnonb3oBaHue FpafbMKa dyHKLMM N
peLlleHnst ypaBHEHWUIA.

74 Wcnonb3oBaHue rpaprKa dyHKUMM Ans
peLLEeHNA ypaBHEHWUN.

75 PaBHOCMNbHbBIE NEpexoabl B peLleHnm
norapudmMU4ecknx ypaBHeHun

76 PaBHOCUIbHbIE MEepexobl B peLleHnm
norapudMU4ecknx ypaBHeHun

77 KomnnekcHasa npoeepoyHas pabota Ne5




AHann3 KoMnmnekcHOM NpoOBEPOYHON

78 1
paboTbl. PaguaHHaa mepa yrna.
TpuroHoMeTpu4eckas OKpyXHOCTb.

79 IMoBOPOT TOYKM BOKPYr Ha4ana 1
KoopauHar.

80 OnpegeneHune cnHyca, KocuMHyca, 1
TaHreHca, kKoTaHreHca yrna.

81 3HaKn CUHyca, KOCUHYCa, TaHreHca, 1
KOTaHreHca yrna.

82 OcCHOBHOE TpUroHoMeTpudeckoe 1
TOXAECTBO

83 TpuroHomMeTpuyeckme ToxaecTsa 1

84 CWuHyC, KOCUHYC, TAHrEHC yrfoB a 1 -a 1

85 dopmynbl CNOXeHWs 1

86 dopmyrbl CNOXeHUS 1

87 dopmyrbl ABOMHOIO M MOMOBUMHHOIO Yyrna 1

88 dopmyrnbl NpuBeaeHUs 1

89 CymMMa 1 pa3HOCTb CMHYCOB M KOCUHYCOB 1

90 PeweHwne 3agay no teme 1
«TpuroHomeTpudeckne opmyrbi»

91 PeweHwne 3agay no teme 1
«TpuroHomeTpuyeckne bopmyrnbi»

92 KomnnekcHasa nposepoyHas pabota Ne6 1
AHanm3 KoOMMIeKCHOM NPOBEPOYHOWN

93 paboTbl. ADKCUHYC, apKKOCUHYC 1 1
apKTaHreHC YNCOBOro aprymeHTa.

94 APKCUHYC, apKKOCUHYC 1 apKTaHreHc 1
YMCMOBOro aprymeHTa.

95 YpaBHeHWe cosx = a 1




96 YpaBHeHNe cosx = a 1

97 YpaBHeHue sinx = a 1

98 YpaBHeHue sinx = a 1

99 YpaBHeHue tgx = a 1

100 YpaBHeHue tgx = a 1

101 Pelwwenne ;I'pVIFOHOMeTpVILIeCKI/IX 1
ypaBHEHWI

102 Pewenne TperHomeTpmquKmx 1
ypaBHEHWI

103 Pelwwenne ;I'pI/IFOHOMeTpVI‘-IeCKVIX 1
ypaBHeHWI

104 Pewenne vaerHomeTpmquKmx 1
ypaBHEHWI

105 Pewenne TperHomeTpmquKmx 1
ypaBHEHWI
lMoBTOpeHne n o6obLLeHNne MaTepurana

106 no teme "TpuUroHomMeTpuyeckmne 1
ypaBHeHus"
lMoBTOpeHne n o6obLLeHNne MaTepurana

107 no Teme "TpuroHomeTpudeckmne 1
ypaBHeHns"

108 KomnnekcHasi npoBepoyHasn pabota Ne7 1
AHann3 KoMnmekcHoOM NpPoBEPOYHON
paboTbl. .lNocnegoBaTenbHOCTH,
cnocobbl 3agaHns

109 nocnegoBaTenbHocTen. MOHOTOHHbIE Y 1

OorpaHvyeHHble NocregoBaTenbHOCTH.
NcTopusa aHanusa 6eCKOHEYHO ManbiX.
ApurdmeTrdeckas nporpeccus.
"eomeTpuyeckasi nporpeccusi.




BeckoHeuHo ybObiBatoLLast

110
reoMmeTpuyeckas nporpeccus..
JINHENHLIN 1 3KCMOHEHUMaNbHbBIA POCT.
dopmyna CrioXHbIX MPOLIEHTOB.
111 Mcnonb3oBaHne nporpeccum ons 1
pelleHns peanbHbIX 3a4a4 NPUKIagHoro
Xapakrepa
112 Mpenen YncnoBown nocnegoBaTeNlbHOCTH. 1
113 Mpeaen dyHKLuMM 1
114 HenpepbiBHbIE (PYHKLUKN N UX CBOMCTBA 1
115 HenpepbiBHbIE (PYHKLUKN N UX CBOMCTBA 1
116 Touka paspbiBa. aCMMMTOTbI rPaguKoB 1
PYHKLMNA.
117 OnpeaeneHne Npon3BoaHOM PyHKLUM, 1
OM3NYECKNIN CMbICIN NPOMU3BOAHON
118 OnpeaeneHne Npon3BoaHON PyHKLUUMK, 1
PU3NYECKUI CMbICIT NPON3BOSHON
119 Mpasuna anddepeHumnpoBaHms 1
120 Mpasuna anddepeHumnposaHms 1
121 MponssoaHas cTeneHHon OyHKLUN 1
122 MponssoaHas cTeneHHon OyHKLUN 1
123 MpounsBoaHas cTeneHHoN PyHKUMK 1
124 [MpounsBoaHble areMeHTapHbIX YHKLNIA 1
125 [MpousBoaHble areMeHTapHbIX YHKLUIA 1
126 [MpounsBoaHble areMeHTapHbIX YHKLNIA 1
127 KomnnekcHasa nposepoyHas pabota Ne8 1
128 "eomeTpu4ecKkmin CMbICN NPOM3BOAHOM 1




"eomeTpUYECKMIA CMbICIT MPON3BOSHOMN.

129 YpaBHeHNe KacaTesibHOW K rpadouky 1
YHKLMM

130 YpaBHeHWe KacaTernbHON K rpacuky 1
dOyHKUMM

131 lMepBas n BTOpasi nponsBogHble yHKUMK 1
lMoBTOpEHMe 1 0bobLeHe maTepmana

132 " i 1
no Teme "MNpounssogHasa oyHKLUN

133 lMoBTOpEHME 1

134 MpomexyToyHasa aTTecTaumsa B popmate 1 1
BIMP

135 lMoBTOpEHME 1

136 lMoBTOpEHME 1

OBLEE KOJINMYECTBO YACOB MO NPOrPAMME 136 10




11 KNNACC

Ne n/n

Tema ypoka

lMoBTOpEHNEe

"eomeTpUdecKknii CMbICI MPON3BOAHOMN.
YpaBHeHNe KacaTesibHOW K rpadouky
YHKLMM

"eomeTpUdecKnii CMbICI MPON3BOOHOMN.
YpaBHeHNe KacaTesibHOW K rpadouky
dYHKLMM

KonnyecTtBo 4yacos

KOHTpOsbHbIE

Bcero
paboThl

lNpakTnyeckme
paboThl

Hata
n3y4yeHus

OnEeKTPOHHbIEe
uMdpoBble
obpasoBaTenbHble
pecypchbl

MpuMeHeHne Npon3BogHOM K
nccnegoBaHuio yHKUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMbI

MpuMeHeHne Npon3BoagHOM K
nccnegoBaHuio OYHKUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMbI

MprMeHeHne NPon3BOAHON K
nccnenoBaHuo OYHKUMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

MpuMeHeHne Npon3BOAHOM K
nccnenoBaHuo YHKUMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMbI

HaxoxpeHne HanbonbLuero n
HaMMEHbLLEro 3Ha4YeHNs HenpepbIBHOM
dYyHKUMM Ha OTpeske

HaxoxxgeHue HanbonbLUero un
HaUMEHbLLEro 3Ha4YeHUs1 HenpepbIBHON
dYyHKUMM Ha OTpeske




10

11

12

HaxoxaneHne HanbornbLuero u
HaUMEHbLLEro 3Ha4YeHUs1 HenpepbIBHON
dYyHKUMM Ha OTpeske

HaxoxxaeHvne HanbonbLuero un
HaMMEHbLLEro 3Ha4YeHns HenpepbIBHOM
yHKUMM Ha OTpeske

HaxoxaeHvne HanbonbLuero un
HaUMEHbLLEro 3Ha4YeHUs1 HeNpepPbIBHON
dOYHKUMM Ha OTpeske

13

MpumMmeHeHne npomnsBogHON Ans
HaxXoXOEeHUA Hanny4dLero peLleHus B
npyKnagHbIX 3agadax

14

15

16

MpumMeHeHne npomnsBogHON Ans
HaX0XOEeHNSA Hauny4yLero pelweHus B
npuKnagHbIX 3agadvax

MprMeHeHne NPon3BOAHON AN
onpeaeneHnsi CKOPOCTU N YCKOPEHUS
npowecca, 3agaHHoro popmynon nnm
rpadomkom

MprMeHeHne NPon3BOAHON AN
onpeaeneHnsi CKOPoOCTU N YCKOPEHUS
npowecca, 3agaHHoro popmynon nnm
rpachukom

17

Komnosuums dyHKUmMA

18

"eomeTpuyeckme obpasbl ypaBHEHUI Ha
KOOpAMHATHOM MIOCKOCTH

19

20

"eomeTpuyeckme obpasbl ypaBHEHUI Ha
KOOpOUHATHOWN NNIOCKOCTH
"eomeTpuyeckme obpasbl ypaBHEHUN Ha
KOOPAMHATHOWM MIIOCKOCTU




21

22

KomnnekcHasa npoeepo4yHas paboTta
"WccnenoBaHue (OyHKLMIA C NOMOLLbIO
npounssogHon"

MNepBoobpa3sHasi, OCHOBHOE CBOWCTBO
nepBoobpasHbIX

23

24

25

26

MepBoObpasHble aneMeHTapHbIX
dyHKUMIA. [paBuna HaxoxgeHus
nepBoobpasHbIX

MepBoobpasHble anemMeHTapHbIX
dyHKUuMIA. NMpaBmna HaxoxaeHus
nepBoobpasHbIX

WHTerpan. N'eomeTpu4ecknin CMbich
WHTerpana

BbluncneHne onpenenéHHoro nHTerpana
no dopmyne HetotoHa-JlenbHuua

27

28

BbluncneHne onpenenéHHoro nHrerpana
no popmyne HetotoHa-flenbHuua
lMpumMmeHeHne nHTerpana ans
HaxoXxAeHua nnowtagen nNNockmx uryp

29

30

31

MNpyvMeHeHne nHTerpana ans
HaxoXaeHUs 06 bLEMOB reoMeTPUYECKNX
Ten

lMprmeHeHne nHTerpana gns
HaxoXxaeHna o6 bLEMOB reoMeTpU4eCcKmX
Ten

Mpumepsb! peLueHnia
anddepeHumnanbHbIX YpaBHEHUN.
MaTtemaTunyeckoe mogenupoBaHue
peanbHbIX NPOLLECCOB C MOMOLLbIO
anddepeHumnanbHbIX ypaBHEHUI




PeweHwne 3apay no teme

32
"MepBoobpasHas n nHterpan”

33 KomnnekcHasi nposepoyHas paboTta
"TMepBoobpa3sHasa n nHrerpan”

24 O6nacTb onpeaeneHns n MHOXeCTBO
3HAYEHNN TPUrOHOMETPUYECKNX OYHKLMI
YeTHOCTb, HEYETHOCTb 1 NePUOANYHOCTb

35 TPUrOHOMETPUYECKUX PYHKLUIA

36 TpuroHomeTpuyeckme yHKUUK, UX
CBOWCTBA U rpacmku

37 TpuroHomeTpuyeckme yHKUUK, UX
CBOWMCTBA U rpadonku
TpuroHomeTpuyeckne yHKUNKU, nx

38 CBOWCTBA U rpacmku

39 TpuroHomeTpuyeckme yHKUUK, UX
CBOWCTBA U rpadounku

40 TpuroHomeTpuyeckme yHKUUK, UX
CBOWCTBA U rpadonku
OT160p KOpPHEW TPUTOHOMETPUYECKMX

41 ypaBHEHWI C MOMOLLbIO
TPUrOHOMETPUYECKON OKPY>KHOCTU
OT160p KOpPHE TPUTOHOMETPUYECKMX

42 YypaBHEHWI C MOMOLLbIO
TPUrOHOMETPUYECKOW OKPYXKHOCTU
OT60p KOpHEN TPUTOHOMETPUYECKNX

43 YypaBHEHWI C MOMOLLbIO
TPUrOHOMETPUYECKOW OKPYXKHOCTU

44 PelleHne TpuroHomMeTpu4eCcKknx

HepaBeHCTB




45

PelueHne TPUroHOMETPUYECKNX
HepaBeHCTB

46

47

48

49

PelueHne TpUroHoMeTprU4ecKkmnx
HepaBeHCTB

KomnnekcHasi npoBepoyHasn paboTta
""pamkn TPUroHOMETPUYECKUX
dYHKUMIA. TpUroHomMmeTpuyeckune
HepaBeHcTBa"

Cuctema 1 COBOKYNHOCTb YpaBHEHWIA.
PaBHOCUIbHbBIE CUCTEMBI U CUCTEMBI-
cnencTeums

Cuctema 1 COBOKYNHOCTb YpaBHEHWIA.
PaBHOCUIbHbBIE CUCTEMBI U CUCTEMBI-
cneacTsus

50

OcCHOBHble MeTObl PELLEHNS CUCTEM U
COBOKYMHOCTEN paunoHanbHbIX
ypaBHeHUI

51

52

53

OCHOBHble METOAbI PELLEHNSA CUCTEM 1
COBOKYMHOCTEN UppaLmoHarbHbIX
ypaBHEHWI

OCHOBHbIe MeTOAbl PELLEHNS CUCTEM U
COBOKYMHOCTEN NoKasaTeNnbHbIX
ypaBHEHWI

OCHOBHble MeTOAbl PeLLEHNS CUCTEM 1
COBOKYIMHOCTEN NoKasaTerbHbIX
ypaBHeHWI

54

OcCHOBHble MeTOAbl PELLEHNS CUCTEM U
COBOKYMHOCTEN JIorapnmMmyecKmnx
ypaBHeHUI




55

56

OCHOBHble MeTOAbl PELLEHNS CUCTEM U
COBOKYMNHOCTEN NorapugoMmnyeckmx
ypaBHEeHUI

MNpYMeHeHNe CUCTEM K PELLEHUIO
mMaTemaTM4eckmx 3agay u 3agad u3
pasnunYHbIX obracTen Haykm 1 peanbHON
XKM3HMW, MHTeprnpeTauusi Nony4YeHHbIX
pe3ynbTaToB

57

58

MpUMeHeHNe CUCTEM K peLLEHMIO
MaTtemaTu4eckmx 3agad n sagad s
pas3nnMyHbIX 06nacTen Haykm n peanbHoOn
XXU3HKU, UHTepnpeTaunsa NonyyYeHHbIX
pes3ynbTaToB

MpuMeHeHne HepPaBEHCTB K PELLEHUIO
MaTeMaTM4ecKnx 3agad u 3agad uns
pa3nnyHbIX obnacTen Haykm n peanbHOM
XWU3HUW, MHTEprpeTauns nosnyYeHHbIX
pe3ynbTaToB

59

TpeHupoBoYyHas paboTa B popmate EIMD

60

61

OcHoBHbIE MeTOabI peLweHns
NoKa3aTeribHblIX HEpPaBEHCTB
OcHoBHble MeTOAabI peLweHna
nokasaTeribHbIX HEpaBEHCTB

62

OcHoBHbIE MeToAbl peLlleHns
nokasaTesibHbIX HEPaBEHCTB

63

64

OCHOBHbIE MeTOAbl peLLeHunst
nokasaTtesbHbIX HEpaBEHCTB
OCHOBHblE METOAbI peLleHnst
norapuMUYecKMX HepaBeHCTB

65

OCHOBHblE MeTOAbl peLLeHunst
norapuM14ecKkmx HepaBeHCTB




OcHoBHble MeTOabI pelweHnsA

66
norapudmMn4eCcKMx HepaBeHCTB
67 OcCHOBHble MeTOAbl peLLeHNs
norapumMuyecknx HepaBeHCTB
68 OcHoBHbIE MeTOAbI peLleHus
nppaumoHarnbHbIX HEPaBEHCTB
69 OcCHOBHble MeToAbl peLLeHNs
nppaumnoHarnbHbIX HEPaBEHCTB
70 OcHOBHbIE METOAbI peLLeHus
nppaumnoHarnbHbIX HEPaBEHCTB
1 OcHoBHbIE METOAbI peLLeHus
nppaumoHarnbHbIX HEPaBEHCTB
72 'padhnyeckmne metoabl pemeul-wm
nppaumoHanbHbIX YpaBHEHUI
73 Mpachnyeckmne meToabl peLuevHMﬂ
nppaumoHarnbHbIX YpaBHEHUI
74 Mpachnyeckmne meToab! peLI:IeHI/lﬂ
nokasaTtersibHbIX ypaBHEHWUN
75 'padnyeckne meToabl peLleHus
nokasaTtesbHbIX HEPaBEHCTB
76 "pachnyeckme meToabl peLleHmns
norapumuyecknx ypaBHeHUN
77 pachnueckme meToab! peLleHus
norapumMuyecknx HepaBeHCTB
pachnueckme meToab! peLleHus
78 nokasaTtenbHbIX 1 NorapudMUYecKmx
ypaBHeHWI
pachnueckme meToab! peLleHus
79 nokasartersbHbIX U florapnMU4ecKnx

HepaBeHCTB




'padhnyeckne meToabl peLleHus

80 nokasaTesbHbIX U forapudMn4ecKnx
HepaBeHCTB
KomnnekcHasi npoBepoyHasn paboTta

81 «MppaunoHanbeHble, NoKasaTesibHbIe U
norapumuyeckne HepaBeHCTBa»

82 PauvoHanbHble ypaBHEHNS C
napameTpamm

83 PauunoHaneHble HepaBeHCTBa C
napameTpamu

84 PaunoHanbHble cuctemsl €
napameTpamm

85 WppaunoHanbHble ypaBHEHMS,
HepaBeHCTBa C NapaMmeTpamu

86 WppaunoHanbHble cUCTEMBI C
napameTpamu

g7 lNoka3aTenbHble ypaBHEHMS,
HepaBeHCTBa C napamMmeTpamm

a8 lMokasaTenbHblE CUCTEMBI C
napameTpamu

89 Jlorapudomunyeckme ypaBHeHuUs,
HepaBeHCTBa C napamMmeTpamm

9 Jlorapndmunyeckmne cuctemol ¢
napameTpamm

91 TpuroHoMeTpryeckme ypaBHEHUS C
napameTtpammu

92 TpuroHoMeTpuyeckme HepaBeHCTBa C
napameTpamm

93 TpuUroHoMeTpuyeckne CUCTEMbI C

napameTpamu




94

lMocTpoeHne 1 nccnegosaHne
MaTemMaTU4eckux Moaenemn peanbHbIX
CUTyauun ¢ MOMOLLbIO YpaBHEHUI C
napameTpamu

95

lMocTpoeHne 1 nccnegosaHne
MaTtemMaTu4ecKknx Mogaenen pearbHbIX
CUTyaLUunin ¢ NOMOLLIbIO CUCTEM YpaBHEHUI
C napameTpammu

96

lMocTpoeHne n nccnegosaHne
MatemaTu4ecKknx Moaenen pearbHbIX
CUTYaLUUn C NMOMOLLIbIO CUCTEM YpaBHEHUI
C napameTpamu

97-98

TpeHupoBoYyHas paboTa B hopmate EIMD

99

KomnnekcHble uncna. Anrebpaunyeckas n
TpuroHomeTpuyeckas opMbl 3anmcu
KOMMMEKCHOro ymcna

100

101

KomnnekcHble uncna. Anrebpaundeckas n
TpuroHomeTpudeckas dopMbl 3anmcu
KOMMMEKCHOro ymcna

ApudmeTtryeckue onepauum ¢
KOMMEKCHbIMM Yncnamm

102

103

104

ApudmeTnyeckme onepaumm ¢
KOMMNSIEKCHLIMW Ynucnamm
N306paxkeHne KOMMNIEKCHbIX Yncen Ha
KOOpAMHATHOM MIOCKOCTH
N306pakeHne KOMNNEKCHbIX Yncesn Ha
KOOpAMHATHOM MIOCKOCTH

105

106

®opmyna Myaspa. KopHu n-on cteneHn
13 KOMMJIEKCHOrO Yncrna

dopmyna Myaspa. KopHu n-on cTteneHun
N3 KOMMJIEKCHOrO Yncna




[MpuMeHeHne KOMNEKCHbIX Yncen aAng
107 peLleHnst PU3NYECKUX N reOMETPUHECKNX
3agad. lNMpoeepoyHas paboTa

108 HaTypanbHble u uensie yncna
lMpuMeHeHne NprM3HaKkoB AeNUMOCTH

109 Lenbix ymucen

110 lMprMeHeHne Npu3HaKoB OENNMOCTHU
uenbix yncen: HOO n HOK

111 lMpuMeHeHne nNpmn3HaKkoB AeNMMOCTU
uenbix yncen: HOQ n HOK

112 lMpuMeHeHne nNpmn3HaKoB AeNMMOCTU

LenbIX Yncern: octaTkm no Mmoaynio

lMpuMeHeHne Npmn3HaKkoB 4eMMOCTH
113 Luenbix Yncen: anroputm EBknmaa onga
pelleHns 3agad B LenblX Yncnax
lMpuMeHeHne nNpmn3HaKkoB AeMMOCTH
114 uenbix Yynucen: anroputm Esknmaa onga
pelleHns 3agay B LenbiX Yncnax

115 MNpomMexyToyHas aTTecTauus B popmarte

Er3

lMpomexyToyHasa aTTecTaumsa B popmaTe
116

ErS
117 MoBTOpEHME, 0600LLEHME,

cuctematmaaumst 3HaHui: "YpaBHeHns"
118 MoeTOpeHmne, o6obLLeHme,

cuctemMaTtmsaums sHaHui: "YpaBHeHns"

MoBTOpEHME, 0600LLEHME,
119 cucTemMaTmsaumns 3HaHun: "YpaBHeHus.
Cuctembl ypaBHeHUA"




MoBTOpEeHMe, o6obLLeHme,

120 .
cuctemaTtmsaumnsa sHaHun: "HepaseHctea"

121 MoBTOpEeHMe, 06o0bLLEeHme,
cuctematumsaums sHaHui: "HepaseHcTtea"

122 MoBTOpEHME, 0000LLIEHME,
cuctemaTtmsaumnsa sHaHun: "HepaseHctea"
MoBTOpeHMe, o6obLLeHme,

123 cuctemaTtumsauns 3HaHun: "lMponssoaHas
n eé npumeHeHue"
MoBTOpEHME, 0000LLIEHME,

124 cucrtemaTtumsaunsa sHaHun: "lMpounssogHas
n eé npumeHeHue"
MoBTOpEHMe, 0000LLIEHME,

125 cuctemaTtumsaunsa sHaHun: "lMpounssogHas
n eé npumeHeHne"
lMoBTOpEHME, 0600LLEHME,

126 cuctematmsaums 3HaHui: "MiHterpan u
€ro NpuMeHeHune"

127 lMoBTOpEHME, 0600LLEHME,
cuctematmsaums sHaHui: "OyHkumn"

128 MoBTOpeHue, 0b6obuieHme,
cuctematmsaums sHaHum: "OyHkumn"
[NoBTOpeHne, 0b6o6LLIEeHME,

129
cuctematmsaums sHaHum: "OyHkunn"

BTOpEeHMue, LLEeHue,

130 lMoBTOpEHME, 0600LLIEHNE
cuctemaTmsaumsa 3HaHUN
NoBTOpeHne, ob6o6LLEeHME,

131
cuctemaTmsauma 3HaHNN

132 MoeTOpeHune, o6obLeHme,

cucrtemaTmsauns 3HaHum




MoBTOpEeHMe, o6obLLeHme,

133 . 1
cucTeMaTtumsaumns 3HaHUn

134 [MoBTOpEHME, o6o6u4eHv1e, 1
cucTtemMaTtumsaumsi 3HaHUN

135 lMoBTOpEHME, 0606u4eva|e, 1
cucTeMaTtumsauuns 3HaHUn

136 [MoBTOpEHME, o6o6u4eHv1e, 1
cuctemMaTtumsaumsi 3HaHUN

OBLUEE KONMMYECTBO YACOB MO MNPOIrPAMME 136







MPOBEPAEMbIE TPEEOBAHWA K PE3YTbTATAM OCBOEHMSA OCHOBHOMN

OBPA3OBATEJIbHOM NPOrPAMMbI

10 KINACC
Kog o
TEEEENGTS [MpoBepsiemble I'IE)e[J,MeTHbIe pe3ynbTaTbl OCBOEHUSA OCHOBHOW
obpasoBaTtenbHON NporpamMmbl cpeaHero obuiero obpasoBaHus
pesynbTaTa
1 Uncna v BbluMcneHUN
11 OnepupoBaTb MNOHATUAMW: paunoOHarnibHoe W [AEeWCTBUTENbHOE YMCO,
0OblkHOBEHHAadA 1 gecatudHas apobb, MPOLEHTHI
12 BbIPOﬂHSITb apudmeTMyeckme  onepauMum  C  pauMoHanbHbIMU U
AEeNCTBUTENbHBIMW YNCNamu
13 BbinonHaTe  NpuMGRWXKEHHbIE  BbIYUCMEHUSA,  MCNONb3ys  npaBuna
' OKpYrreHus, aenatb NPUKMAKY W OLeHKY pesynbTaTa BblYUCIEHUN
OnepupoBaTb NOHATUSIMU: CTEMNEHb C LieNbIM nokasaTenem, ctaHgapTHas
14 cdopma 3annucm OeNCcTBUTENBHONO Yncna, KOpeHb HaTypanbHOW CTENEHMU;
ncnonb3oBaTb NOAXOAALLY0 POPMY 3anvcu AeUCTBUTENbHbLIX Yucen Ans
peLleHns NpakTU4ecknx 3agay u npeactaBneHns JaHHbIX
OnepupoBaTb NOHATUSIMU: CUHYC, KOCUHYC MU TAHFeHC NPOM3BOSbLHOrO YIMa;
15 Mcnonb3oBaTb  3anMCb  NPOM3BOMBLHOMO  yrna 4Yepe3  obpaTHble
TPUrOHOMETPUYECKNE PYHKLNN
2 YpaBHeHUs N HepaBeHCTBa
OnepupoBaTb NOHATUAMW: TOXOECTBO, YpaBHEHWE, HEPaBEHCTBO, Lienoe,
2.1 pauuvoHarnbHoe, nppauunoHarbHoe ypaBHeHue, HepaBEeHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHME
59 BbinonHATL Npeobpas3oBaHUs TPUrOHOMETPUYECKUX BbIPAXXEHUI U peLuaTb
' TPUTOHOMETPUYECKNE YPaBHEHNS
BbinonHATb npeobpasoBannst LienblX, paumvoHarbHbIX Y nppaLmoHanbHbIX
2.3 BbIp@XEHUA W pellaTb OCHOBHblE TWUMbl UenblX, pauvoHanbHbIX W
nppaumoHarbHbIX YpaBHEHUA U HEPABEHCTB
24 MpMMeHATb ypaBHEHUS U HepaBeHCTBA ANS pelleHus MaTemMaTU4ecKuX
' 3aJay 1 3afad M3 pasnuyHbIx obnacten Hayku 1 peanbHOW XXNU3HU
MogenupoBaTtb pearnbHble CUTyauuum Ha A3blke anrebpbl, COCTaBNATb
25 BbIPaXXeHWs1, ypaBHEHWS, HepaBeHCTBa NO YCNOBUIO 3a4a4u, nccneaosarb
NMOCTPOEHHbIE MOAENN C UCMONb30BaHWEM annapara anrebpsbl
3 PyHKUUN 1 rpadOnKm
OnepupoBaTb NOHATUAMU: PYHKLMSA, CNOCOObI 3aaaHns yHKUuKn, obnactb
3.1 onpefeneHna M MHOXECTBO 3HadeHun QyHKUMK, rpaduk  yHKUUN,
B3aMMHO obpaTHble (PyHKLMK
39 OnepupoBaTb MNOHATUAMWU: YETHOCTb W HEYETHOCTb YHKUWUWU, HYNU
' dYHKLMN, MPOMEXYTKN 3HAKOMOCTOSHCTBA
3.3 Mcnonb3oBaTb rpadnky oyHKUUA AN peLleHns ypaBHEHUN
34 CTpouTb 1 YnTaTb rpacukn NMMHENHON PYHKLUMU, KBaAPaTUYHOW (DYHKLNN,

CTeneHHOW (yHKLMN C LienbiM nokasaTtenem




Wcnonb3oBatb rpadovkn OyHKUMW Ons UccrieqoBaHus npoueccoB U
3aBMCUMOCTEN MpU pelleHun 3agad u3 gpyrux yd4ebHblx npeameToB u

35 peanibHOM  >XU3HW, BblpaXaTb OpPMynaMmM 3aBUCUMOCTM  MexXay
BENMMYNHAMM
4 Havana maTemaTnyeckoro aHanmsa
41 OnepupoBaTb MNOHATMAMU: MOCNeAOBaTeNbHOCTb, apudMeTndeckas wu
reomeTpuyeckasi nporpeccum
OnepupoBaTb NOHATMAMKU: GeCKOHEYHO Yyb6biBatlowasi reomeTpuyeckast
4.2 nporpeccusi, cymma 6GeckoHedyHO  yObiBaloWen reoMeTpuyecKkomn
nporpeccumn
4.3 3agasaTtb nocnegoBaTeNbHOCTU pasfiMyHbIMK crocobamm
44 Mcnonb3oBaTb CBOWCTBa MocregoBaTenbHOCTEM W Nporpeccun ans
peLLeHns pearnbHbIX 3a4a4d NpUKNagHoOro xapakrepa
5 MHoxecTBa 1 noruka
5.1 OnepupoBaTb NOHATUAMMW: MHOXECTBO, Onepauun Hag MHOXeCTBaMu
Mcnonb3oBaTb TEOPETMKO-MHOXECTBEHHbIM annapat Ans  onucaHus
5.2 pearbHbIX NPOLECCOB U ABMEHUI, NPU PeLLEeHM 3a4ady U3 OpYyrmx y4ebHbIxX
npeameToB
53 OnepupoBaTb  NOHATMAMW:  onpederieHne, Teopema, Ccrneacreue,
A0Ka3aTenbCTBO
11 KINACC
Kog .
BRI MpoBepsiemble nE)eqlvleTHble pe3ynbTaTbl OCBOEHUSA OCHOBHOW
ST obpasoBaTenbHOW NporpaMmMbl cpegHero oowero obpasoBaHus
1 Yncna v BbluMCHeEHNS
OnepupoBaTb MOHATUSIMU: HaTyparnbHOE, Liefioe YUCHOo; MCMOoNb30BaTb
1.1 NPU3HaKM OenUMOCTM LenbiX YuCen, pasfnoXeHune 4ucrna Ha npocTble
MHOXUTENN NS peLleHns 3agad
1.2 OnepupoBaTb NOHATUEM: CTENEHDb C PaLMOHanbHbIM NoKasaTenem
13 OnepupoBaTb NOHATUAMMW: NTIorapndm Yncna, AeCATUYHbIE N HaTyparnbHble
norapumsl
2 YpaBHEHUS U HEpaABEHCTBA
MpmeHATb CBOWCTBaA CTEMEHUM Anisi MpeobOpasoBaHusi  BblPaXKeHUN,
2.1 onepuvpoBaTb MOHATUSIMU: MOKa3aTeNlbHOE ypaBHEHME W HepaBEHCTBO;
pellaTb OCHOBHbIE TUMbI NOKa3aTeNbHbIX YPaBHEHUIN N HEPABEHCTB
BbinonHATe nNpeobpa3oBaHUsA BbIpaXeHUW, codepXalimx rorapudmel;
2.2 onepupoBaTb MOHATUAMM: NOrapumMuyeckoe ypaBHeHNE U HEPABEHCTBO;
pellaTb OCHOBHbIE TUMbI NTOrapnupMmn4ecknx ypaBHEHMN N HEPaBEHCTB
2.3 HaxoanTb pelueHnsa npocTeNLLMX TPUrOHOMETPUYECKNX HEPABEHCTB
OnepupoBaTb NOHATUAMW: CUCTEMA JIMHENHBIX YPAaBHEHWUI N €€ peLLEHNE;
2.4 ncnonb3oBaTtb  CUCTEMY  NIMHEWHbIX  YPaBHEHWA  ONS  pewleHust

npakTn4eckmnx dagaud




HaxoguTb  pelueHna  npocTerwmx  CUCTEM U COBOKYMNHOCTEWN

2:5 pauMoHanbHbIX YpaBHEHUA 1 HEPABEHCTB
MogenupoBaTb peanbHble CUTyauuuM Ha A3blke anrebpbl, COCTaBNATb
26 BblpaXeHus, ypaBHEHUS, HEpaBEHCTBA U CUCTEMbI MO YCMOBUIO 3adauyu,
nccnegosaTb MNOCTPOEHHblIE MOAENU C  UCNONb3OBaHWEM annapara
anre6pbl
3 ®yHKUMN 1 rpacmkm
OnepupoBaTb MNOHATUSAMU: nNepuogudeckaa (PyHKUUSA, NPOMEXYTKM
31 MOHOTOHHOCTM (PYHKUMM, TOYKM IKCTpeMyMa (PyHKUMM, Hanbonbliee u
' HavMeHbLUee 3HaYeHUsa PYHKUUN Ha NPOMEXYTKe; UCMOoNb3oBaTb X ANs
nccnenoBaHus oyHKUUK, 3agaHHON rpadhnKom
OnepurpoBaTb NOHATMAMU: rpaddMKK NokasaTensHOW, norapuMmmnyecKkon n
3.2 TPUrOHOMETPUYECKUX (DYHKLUMIA; un3obpaxaTb MX Ha KOOpAWHATHOM
MIOCKOCTU M UCMONb30BaTh AN peLleHns ypaBHEHUN N HEPaBEHCTB
33 M3o6paxkaTb Ha KOOPANHATHOW MITIOCKOCTU rpaQ)wfm NNHENHbIX yp:a\BHeHMVl
N UCMonb30BaTh X AN15 PeLUEeHUs CUCTEMbI JIMHENHBIX YPaBHEHUN
34 Wcnonb3oBate rpadumkn yHKUMA O UccnegoBaHUa nNpoLeccoB U
' 3aBMCUMOCTEN N3 ApYrnx y4ebHbIX AUCUMMIIVH
4 Havana maTemaTnyeckoro aHanmsa
OnepupoBaTb MNOHATUAMWU: HernpepbiBHAA  YHKUMS, Npou3BogHas
4.1 dYHKUMM;  UCNONMb30BaTb rEOMETPUYECKM U (PU3UYECKUW  CMBbICTT
Npoun3BOAHON ANA peLleHns 3agad
4.2 HaxoguTb  npou3BogHble  3neMeHTapHbiX  OYHKUMKA,  BbIYUCAATb
NPOM3BOAHbBIE CYMMbI, MPOU3BEAEHMS, HACTHOIO (PYHKLMI
Mcnonb3oBaTb MNpPOM3BOAHYH ONS  MCCnegoBaHus  (PyHKUMM  Ha
4.3 MOHOTOHHOCTb N 3KCTPEMYMbI, MPUMEHATL pe3ynbTaTbl UCCNELOBaHUS K
NOCTPOEHUIO rpadpuKoB
44 Mcnonb3oBaTb NPOM3BOOHYIO ANA HAXOXAEHUSA HaUNy4YLEero pelleHus B
NPVKagHbIX, B TOM YUCIE COLMaribHO-9KOHOMUYECKMX, 3aa4ax
45 OnepupoBaTb MNOHATMSMMU: nepBoobpasHas W uWHTerpan; noHMMaTb
reoMeTpruyeckuin n n3n4ecKknin CMbICN UHTerpana
46 HaxoouTb nepBooOpasHble 3neMeHTapHbiX  OYHKUMWA, BbIMUCAATb
' nHTerpan no popmyne HetoToHa — JlenbHuua
47 PewaTb npuknagHble 3agayum, B TOM YnCrie coumanbHO-9KOHOMUYECKOTO U

(pmamnyeckoro xapaktepa, CpeAcTBaMn MaTeMaTUYECKOro aHanuaa




NMPOBEPAEMBIE SJIEMEHTbI COAEPXXAHUA

10 KJTACC

[NpoBepsieMbl aNeMeHT cogepXxaHns

Kog,
1 Yucna u BbluMcneHns
PaunoHanbHble u4mucna. OObIKHOBEHHbIE W OECATUYHbIE AOpobW, NPOLEHTHI,
GeckoHeuyHble  nepuogudeckme  Apobu.  ApudmeTudeckme — onepaumm  C
1.1 paumMoHanbHbIMK YMcnammn, npeobpasoBaHMs YUCIOBbLIX BblpaXkeHWn. MpumeHeHune
Apober 1 NpouUeHTOB ANS pelleHns NpuKnagHbliX 3agad M3 pasnuyHbIX oTpacnewn
3HaHWIN U peanbHOM XXU3HU
OenctButenbHole  uucra.  PauuoHanbHble M MppauuoHanbHble  Yucha.
1.2 ApudmeTndeckne onepaumm C  OEUCTBUTENbHbIMKM - uYucnamu. [NprubnmkéHHble
BblYMCINEHNs], NPaBuia OKpyrneHns, NPUKMAKa 1 oueHKa pesynbTaTa BblYUCNEHNI
CrteneHb C uenbiM nokasatenemM. CtaHgapTHasa copMa 3anncu AencTBUTENbHOro
1.3 | uucna. Ncnonb3oBaHne nogxodlien opmbl 3annucu SeNCTBUTENbHbIX Ynucen ans
peLLeHns NpakTUYeCcKnX 3a4ay U NpeacTaBneHns AaHHbIX
14 ApudmeTnyeckmm KO[zeHb HaTyparnbHOM cTeneHun. [lencTBna ¢ apndmeTnyecknmm
KOPHSIMW HaTyparbHON CTENneHu
15 CWHyC, KOCUHYC M TaHrEHC YUCNOBOro apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHc
YMCMOBOro aprymeHTa
2 YpaBHeHUs U HepaBeHCTBa
2.1 ToxaecTBa 1 TOXAECTBEHHble Npeobpa3oBaHus
2 MpeobGpasoBaHue TPUrOHOMETPUYECKUX BblpaXkeHun. OcHoBHbIE
TpUroHomeTpuyeckne opmynbl
53 YpaBHeEHUE, KOpEHb YypaBHEHWUS. HepaBeHCTBO, pellueHne HepaBeHcTBa. Metoa
WHTepBanos
2.4 PeuweHwne uenbix n ApobHO-paLmoHanbHbIX ypaBHEHNA N HEPABEHCTB
2.5 PeuwleHne nppaunoHanbHbIX ypaBHEHUN N HEPABEHCTB
2.6 PelueHne TpUroHoMeTprUYeCKnX ypaBHEHUI
27 lMprMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELLUEHNI0O MaTeMaTUYeCcknx 3agay u 3agad
N3 pasnu4yHbIX 0b6racTen Haykm N peanbHOM XN3HN
3 DYHKLMN 1 rpachukm
31 DyHKUMA, cnocobbl 3agjaHua yHkumn. padmk dyHkumm. B3aumHo obpaTHble
dyHKUMN
392 O6nactb onpegeneHns W MHOXECTBO 3HayYeHun QyHKuMK. Hynu  dyHKuun.
[MpoMeXyTKM 3HAKONOCTOSAHCTBA. Y€THbIE U HEYETHbIE PYHKLMU
33 CrteneHHas pyHKLMA C HAaTyparbHbIM U LiernbiM nokasaTtenem. EE ceoricTtBa v rpadumk.
CeowicTBa 1 rpacuk KOpHSA N-O1 CTENEHU
34 TpuroHomeTpuyeckaa OKpPYXHOCTb, ornpeferieHne TPUrOHOMETPUYECKUX (PYHKLMI
YMCMNOBOro aprymeHTa
4 Havana matemaTtnyeckoro aHanumaa
41 MNocnepoBatenbHOCTN, cnocobbl 3agaHus nocnepoBaTenbHocTeN. MOHOTOHHbIE

nocnenoBaTesibHOCTU




ApucpmeTtndeckad un  reomeTpudeckas nporpeccun. beckoHeyHo yObiBatoLLas
reomeTpuyeckas nporpeccusa. Cymma OecKoHe4YHO YObliBaloLle reomMeTpudecKom

4.2 nporpeccun. dopmyrna CrnoxHbIX MpPoLeHToB. MVcnonb3oBaHne nporpeccun Ans
peLleHns pearnbHbIX 3ag4ad NPUKNagHoro xapakrepa
5 MHoxecTBa 1 rnorvka
MHoxecTBO, onepauuuM Hag MHoxecTBamu. [duarpammbl Onnepa — BeHHa.
5.1 lMpyMeHeHne TeopeTUKO-MHOXECTBEHHOro annapaTta Ans onucaHus peanbHbIX
NPOLIECCOB M SABMEHWI, NPY peLleHnn 3agad U3 Apyrux y4ebHbIx npeameToB
5.2 OnpepneneHune, Teopema, cneacreve, AoKa3aTenbCTBO
11 KITACC
Koa lNpoBepsieMbln aNeMeHT cogepXxaHns
1 Yucna 1 BbluMCNeHns
1.1 HaTtypanbHble u Lenble yicna. NpusHakm 4enmmocTu Lenbix Ynucen
1.2 CTteneHb ¢ paunoHanbHbIM nokasatenem. CBoMCTBa CTeneHn
1.3 Jlorapudm vncna. [lecatnyHble n HaTypanbHble florapudMbl
2 YpaBHEHUSA N HEpaABEHCTBA
2.1 lMpeobpasoBaHne BbipaXKeHUIN, COAepKaLLNX fTorapudmbl
59 Mpeobpas3oBaHue BblpaXXeHW, CoAepXXaLlux cTeneHn ¢ paumoHanbHbIM
rnokasartenem
2.3 Mpymepbl TPUrOHOMETPUUECKUX HEPABEHCTB
24 lMokasaTenbHble ypaBHEHNSA N HEpaBEHCTBA
2.5 Jlorapucpmuyeckne ypaBHeHNsa N HepaBeHCTBa
26 Cuctembl J'II/IHveI;IHbIX ypaBHe|:|m7|. PeweHne npuknagHbix 3agad C MOMOLLbIO
CUCTEMbI IMHENHbIX YPaBHEHWUN
2.7 CuncTtembl 1 COBOKYMHOCTU paLMOHanbHbIX YPaBHEHUI N HEPABEHCTB
8 [MpMMeHeHne ypaBHEHUN, CUCTEM N HEPABEHCTB K PEeLIeHMI0 MaTeMaTU4ecKux
3a4adv 1 3agad U3 pasnuyHbIX 06racTen Haykv U peanbHOMN XXU3HN
3 DyHKUMN N rpadonkm
OyHkuna. TlNepuogudeckne yHKUMU. TTpOMEXYTKM MOHOTOHHOCTU  (DYHKLMMW.
3.1 Makcumymbl 1 MUHUMYMbl YHKUMW. Haumbonbllee U HaMMmeHbluee 3HadeHue
PYHKLUN Ha NPOMEXYTKE
3.2 TpuroHomeTpuyeckue QyHKUUKN, X CBOMCTBA U rpadoumku
3.3 lMokasaTenbHasa u norapudmMmyeckas QyHKUUK, UX CBOMCTBA U rpadukm
3.4 Vcnonb3oBaHue rpaukoB PyHKUNIA ANA peLleHNs ypaBHEHUIN U JIMHENHBIX CUCTEM
Wcnonb3oBaHne rpadukoB (PYyHKUMW ON9  MccrnegoBaHWs  MpoLeccoB U
3.5 3aBMCUMOCTEN, KOTOPble BO3HWKAKT NPWU pelleHur 3agad u3 gpyrux yyebHbix
npegMeToB U pearibHON XU3HK
4 Hauyana matemaTtnyeckoro aHanmaa
4.1 HenpepbiBHbIE (PyHKUNKN. MeTog MHTEepBanNoB ANs peLleHns HepaBEeHCTB
4.2 MpounssogHas pyHKUMK. MeomeTpryecknin n PU3N4ECKMN CMbICI NMPON3BOAHON




MponsBoaHble anemMeHTapHbIX YHKUMIA. POpMynbl HaXOXAEHUST NPOU3BOLHON

4.3 CYMMbI, MPON3BELEHNSA N HACTHOrO (PyHKLMI
lNpuMeHeHne npon3BogHOM K wuccrnegoBaHuilo YHKUMA Ha MOHOTOHHOCTb W
4.4 9KCTpeMyMbl. HaxoxaeHne HanbonbLuero 1 HaMMeHbLIEro 3HayYeHnst PyHKLMK Ha
oTpeske
MpymeHeHne NpoM3BO4HON OS5 HAXOXKAEHMS HaUNyYLLIEro peLleHns B NMpUKNagHbIxX
4.5 3afjayax, Ons onpefeneHnsa CKOpoCcTU Mpouecca, 3adaHHOro (opmyrnon unu
rpacukom
4.6 MepBoobpasHas. Tabnuua nepeoobpasHbIX
4.7 WHTerpan, ero reoMeTpuyeckmin 1 gmusn4ecknin cmblicn. Belumncnenne nHterpana no

dopmyrne HotoToHa — JlenbHuua




NMPOBEPAEMBIE HA EI3 NO MATEMATUKE TPEBOBAHNA K PE3YJIIbTATAM
OCBOEHWSA OCHOBHOW OBEPA3OBATEJNIbHOW MPOrPAMMbI CPEOHENO OBLLEIO

OBPA30OBAHNA

Kon
npoBepsemoro
TpeboBaHus

MpoBepsieMble TpeboBaHMSA K NPeAMETHbIM pe3ynbTaTtaM OCBOEHUS
OCHOBHOW 06pa3oBaTenbHON NporpaMMbl CpeaHero obLuero
obpas3oBaHus

BnageHne meTtogamu gokasaTenbCTB, anropyMTMamu pelleHus 3ajav;
ymeHue dopMynupoBaTtb M onepupoBaTb MOHATUSMU: onpeaeneHue,
akcuoma, Teopema, CrneacTBue, CBOWCTBO, MPU3HaK, AoKa3aTernbCTBO,
paBHOCUIbHbIE (POPMYNNPOBKN; NPUMEHSTbL UX; YMEHNE (PhOpMynnMpoBaTh
obGpaTHOEe M MPOTMBOMONOXHOE YTBEPXAEHWE, NPMBOAUTL MPUMEPbI U
KOHTPApUMEPDLI, UCMONb3oBaTh MeTod MaTeMaTU4eCKOW WUHOYKUWK;
npoBOAMTb [JoKasaTenbHble pPacCy)XOeHUs npu  pelleHun  3ajad,
OLEHMBaTb  JIOTMYECKYD  MPaBWUNbHOCTb  PACCYyXOEHWW;  yMeHue
onepvpoBaTb MOHATUAMUW: MHOXECTBO, NMOAMHOXECTBO, onepauun Hag
MHOXEeCTBaMK; YMEHWEe UCMOMb30BaTb TEOPETUKO-MHOXECTBEHHbIN
annapaT 4s1s onMcaHna pearnbHbIX NPOLECCOB U SIBIIEHWIA U MPY peLleHnn
3agjay, B TOM uucrie wu3 Apyrux YyyebHbIX MpeameToB; yMeHue
ornepupoBaTb MOHATUSMW: rpad), CBA3HbIN rpad, AepeBo, UMK, rpad Ha
NSOCKOCTWN; YMeHWe 3ajaBaTb W OnucbiBaTb rpadbl  PasfMyHbIMM
cnocobamu; ncnonb3oBaTh rpadbl NpU peLleHnn 3agad

YMeHne onepupoBaTb MOHATUAMU: HaTypanbHOE YUCHO, Lienoe 4ucno,
CTeneHb C LiernbiM NokasaTeneMm, KOpeHb HaTyparnbHOW CTeNeHN, CTeneHb
C pauuoHasnbHbIM MoKasaTenem, CcTeneHb C AeNCTBUTENbHbIM
nokasatenem, norapudm Yucna, CUHYC, KOCUHYC W  TaHreHC
NPOM3BOSIBHOINO 4YMCfia, OCTAaTOK MO MOAYNI0, pauuoHanbHOEe 4KCho,
uppaumoHanbHOEe  4YMCMO,  MHOXecTBa  HaTyparbHblX,  UenblX,
pauMoHanbHbIX, [OEWCTBUTEMbHbLIX 4YUCEN; YMEHWe UCnorb3oBaTb
NPU3HaKkn AeNUMOCTU, HaMMEHbLUMIA 00U Aenutenb U HauMeHbllee
obLee kpaTHoe, anroput™Mm EBKNuaa npu pelleHnn 3agay; 3HaKOMCTBO C
pPasnMyYHbIMK  MO3ULMOHHBIMA  CUCTEMaMW  CYUCMEHMUS;  YMEHue
BbIMOSHATE BblYUCIIEHNE 3HAYEHUI U NPeobpas3oBaHNS BbIPaXKEHUN CO
cTeneHsMn u norapudpmamm, npeobpasoBaHus poOHO-paLMOHanNbHbIX
BbIPa)XEHU; YMEHME OnepupoBaTb MOHATUAMW: NOCNEeAOBaTENbHOCTb,
apudmeTnyeckas nporpeccus, reomeTpuyeckas nporpeccus,
OeckoHeyHO yObiBalLWasi reomeTpudeckas Mnporpeccusi; ymeHue
3agaBaTtb NOCNef0oBaTENbHOCTU, B TOM YMCIE C MOMOLLBI PEKYPPEHTHbBIX
dopMys; YMEHMEe onepupoBaTb MNOHATUSIMU:  KOMMSIEKCHOE 4YUCHIO,




COMPsKEHHbIE KOMMMEKCHbIe Ynucna, Moaynb U apryMeHT KOMMMEKCHOro
yncna, opma 3anucu  KOMMMEKCHbIX 4yucen (reomeTpudeckas,
TpUroHomeTpuyeckas wn  anrebpauvyeckas); ymeTb MNPOM3BOAUTb
apumeTnyeckne LENCTBUA C KOMMMEKCHbIMU YMCnaMu; NPUBOAUTL
npyMepbl  UCNONb30OBaHWUS  KOMMJEKCHBIX  YuUCen;  onepupoBatb
NoHATUAMKU: MaTpuua 2x2 n  3x3, onpegenutens MaTpuupbl,
reoMeTpuyYecKun CMbICI onpeaenuTens

YMeHue onepupoBaTtb MOHSATUSAMW: pauMoHarbHble, MppauMoHarbHble,
nokasaTtesbHble, CTeNeHHble, NnorapupmMmuyeckne, TPUroHOMeTpUYECKNe
YPaBHEHUSS M HepaBeHCTBa, WX CUCTEMbl; YMEHME OnepupoBaTb
MOHATUAMU: TOXOAECTBO, TOXOECTBEHHOE Npeobpa3oBaHne, ypaBHEHME,
HepaBeHCTBO, CUCTEMa YpPaBHEHUA W HEPaBEHCTB, PaBHOCWUMbHOCTb
YpaBHEHWUA, HEPaBEHCTB W CUCTEM; YMEHMe pellaTb YpaBHEHWus,
HepaBeHCTBa W CUCTEMbl C MOMOLLbLIO Pasnn4YHbIX NPUEMOB; peluaTb
YPaBHEHUsl, HEepaBEHCTBA M CUCTEMbl C MNapamMeTpoM; MNPUMEHSTb
YPaBHEHUsI, HEPaBEHCTBA, X CUCTEMbI AN PELEHUSI MaTeMaTUYECKUX
3aflay 1 3agay U3 pasnuyHbIx obnacTer Hayku 1 peanbHOW XN3HN

YMeHne onepupoBaTtb MNOHATUAMWU: (PYHKUMSA, YETHOCTb (PyHKUMN,
nepuogmMyHoCTb OYHKLMK, OrpaHNYEHHOCTb (PYHKLMW, MOHOTOHHOCTb
YHKUMN, IKCTPEMYM (PYHKLMM, Hanbonbllee N HaMMeEHbLUEE 3HAYEHUS
OYHKUMM Ha NpOMEXYTKe, HenpepbiBHast PYHKUNA, aCUMMTOTbI rpaduka
dyHKUMMK, NepBas U BTopas npoussoaHas yHKLUMU, reOMeTpU4ecKkui n
PU3MYECKMIA CMbICIT NMPOU3BOAHOWN, MepBoOOpasHas, OnpeaenéHHbIN
WHTerpan; ymeHue HaxoguTb acuMMNTOThl rpaduka dyHKUMK;, yMeHue
BblYMCNATL  MPOU3BOAHBIE  CYMMbl, MPOU3BEAEHUS, YaCTHOTO U
KOMNO3UUMN (PYHKUUIW, HaxoOuTb ypaBHEHWe KacaTenbHOW K rpadouky
PYHKUMN; yMEHUEe HaxoauTb MPOM3BOAHbIE 3NIEMEHTApPHbIX (OYHKUWUN;
YMEHME MCMNOoNb30BaTb MPOU3BOAHYIO ANA uccrnefoBaHusa (yHKUNRA,
HaxoauTb HambonblUMe U HaUMEHbLUME 3HaYeHUs YHKUMIA; CTPOUTb
rpachnkm MHOTOYSIEHOB C MCMONb30BaHMEM annapata MatemMaTu4ecKkoro
aHanusa; nNPUMEHATb MPOU3BOAHYK ANS HAXOXOEHWS Haunydlero
peweHna B MpukragHblX, B TOM 4YuUCre CounaribHO-3KOHOMUYECKUX U
dur3ndecknx 3agadax; HaxoauTb Nnowaan n o6bvEMBI Uryp C MOMOLLIbHO
WHTerpana; NnpuBoAuTb NPUMeEpPbl MaTemMaTU4EeCKOro MogenmMpoBaHus C
NOMOLLbIO AMddepeHumanbHbIX YpaBHEHUN

YMeHue onepupoBaTtb MNOHATMAMM: rpaduk  dyHKUMKM, obpaTHas
PYyHKUMSA, KOMNO3nUnA YHKUMA, NUHEHas (yHKUMA, KBagpaTudHas
dyHKLMS, paumoHarnbHas PYHKLMS, CTeneHHas dyHKLMS,
TpUroHomeTpuyeckne  yHkUuK, obpaTHble  TPUTOHOMETpUYECKME




dyHKUMM, noKasaTenbHas wn norapumudeckas QyHKUMK, yMeHue
CTPOUTb rpadukmM M3yYeHHbIX (DYHKUUIA, BbINONHATL NpeobpasoBaHus
rpadomkoB OyHKUMI, NCNOMBb30BaTh rpacunkn ons n3yydeHus npoLeccos u
3aBMCUMOCTEN, NPU pelleHun 3adad U3 apyrnx y4ebHbIX npegMeToB U
3aaud 13 pearibHOM XN3HW; BblpaxkaTb (POPMynaMn 3aBUCMMOCTU MeXay
BENUYMHAMM; UCNONBb30BaTb CBOMCTBA U rpaukn (PyHKLNIA NS peLleHns
YpaBHEHW, HEpPaBEHCTB M 3adady C napameTpamu; udobpaxatb Ha
KOOpANHATHOM NIOCKOCTN MHOXECTBA peLLeHNin ypaBHEHWI, HEPABEHCTB
N X cuctem

YMeHue pellaTb TEKCTOBble 3aJayu pasHbiX TUMOB (B TOM 4ucle Ha
NPOLIEHTLI, ZONN N YacTu, Ha ABWKeHue, paboTy, CTOMMOCTbL TOBApOB U
ycnyr, Hanoru, 3agadv 13 obnacTu ynpaBneHusi IMYHbIMU U CEMENHbIMI
hmHaHCaMK); COCTaBMSATb BbIPAXEHWS!, YpaBHEHUSI, HEPABEHCTBA U UX
CUCTEMbI MO YCMOBUIO 3afayun, UccrnegoBaTb MOMyYEHHOE peLleHne U
oueHuBaTb nNpaBgonofobHOCTL pe3ynbTaToB; YMEHME MOAENUpoBaThb
peanbHble CUTyauuu Ha S3blke MaTeMaTWUKWU; COCTaBMATb BblpaXKeHUs,
YypaBHEHUSI, HEpPaBEHCTBA M UX CUCTEMblI MO YCMOBUIO 3adauw,
nccnegoBaTb MOCTPOEHHbIE MOAENM C  UCMONb3OBaHMEM annapara
anre6pbl, UHTEPNPETMPOBAaTb NOMYYEHHbIN pesyrbTaTt

YMeHue onepupoBaTh NOHATUAMU: cpeaHee apudpMeTnYeckoe, MeanaHa,
Hanbonbllee W HauMeHblluee 3Ha4yeHus, pasmax, Aaucnepcus,
CTaHOapTHOE OTKMOHEHME YUCINOBOro Habopa; yMeHWe W3BreKaTb,
WHTEpnpeTnpoBaTb MHGOPMaLMO, NPeACTaBneHHy0 B Tabnuuax, Ha
Avarpammax, rpadukax, oTpaxartoLlylo CBOMCTBA pearbHbIX NPoLeccoB
N SBNEeHW; NpeacTaBnATb WMHGOPMaUMIO C MOMOLIbI Tabnuy wu
avarpamm; MccrnegoBaTb CTATUCTMYECKME [OaHHble, B TOM 4uCne C
NpMMeHeHMeM rpadryeckux MeTOAOB U  INEKTPOHHbIX CPEeaCTB;
rpacmyecks uccrneaoBaTb COBMECTHble HAOMIOAEHUS C  MOMOLLBHO
Avarpamm paccemBaHus U IMHENHOWN perpeccum

YMeHne onepupoBatb MNOHATUAMU: CryYalHbiA OMbIT U ChlyYanHoe
cobbiTne, BEPOATHOCTb CRy4YamHOro CcobbITUS; YMEHWE BbIMMCNATb
BEPOATHOCTb C MCMOSMb30BaHMEM rpadhnyecknx METOAOB; MPUMEHATb
GOpMyIibl CMOXEHUA N YMHOXEHUS BEPOATHOCTEW, POPMYNy MOMHOM
BEPOATHOCTN, hopmyny BepHynnu, KomBuHaTopHble hakTbl U POPMYIIbI;
OLEeHMBaTb BEPOATHOCTU peanbHbIX CODbLITUIA; YMEHWe onepupoBaTb
NOHATUAMW: CNyYanmHas BenuMuuHa, pacnpefenieHne BepOSiTHOCTEN,
MatemaTuyeckoe oxuaaHuve, Oucnepcus M cTaHgapTHoe OTKMOHeHue
CnyyanHon Benu4YuHbl, QYHKUUKM pacnpegeneHns n  MrAoTHOCTU
pPaBHOMEPHOTrO, MNOKa3aTeNbHOrO W HOPMAanbHOrO pacnpeneneHui;




yMeH/Me WCrnonb3oBaTb CBOWCTBA M3YYEHHbIX pacnpeneneHuin ons
peLleHns 3adad; 3HAKOMCTBO C MOHSTUSIMU: 3aKOH OGOnbLUMX uYucern,
MeToabl BbIOOPOYHbIX MCCReaoBaHUN; yMEHUe NPUBOAUTL NpUMEpHI
NPOsIBNEHUsI 3aKOHA GonbLUMX YMcen B NPUPOAHbIX U OBLLECTBEHHbIX
ABMNEHMSX; YMEHVe onepupoBaTh NOHATUSIMU: COMeTaHMe, NepecTaHoBKa,
YMUCMO COYETaHWW, YUCNO MNepecTaHoBOK; GMHOM HblOTOHA; ymeHue
NPUMEHSATb KOMOUHATOPHbIE DAKTbI U PAaCCyXAEeHNS AN peLleHns 3afay;
oueHuBaTb  BEPOATHOCTU peanbHbIX  CODObLITUIA; COCTaBnATb
BEPOATHOCTHYIO MOAENb U MHTEPNPeTUpOoBaTh NOSyYeHHbIN pe3ynbTat

YMeHue onepupoBaTtb MOHATUSIMW: TOYKa, MNpsiMasi, MIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Ny4, BENNYMNHA Yrna, NAOCKWI Yron, ABYrpaHHbIN
yron, TPéxXrpaHHbIii Yror, CKpeLimBatoLmecs npsiMble, napannensHoCTb U
nepneHauKynspHOCTb MPSAMbIX U NIOCKOCTEN, yron Mexay npsiMbIMu,
yron wmexay npsMOM W MAOCKOCTbIO, Yron Mexay MrocKoCTAMU,
paccTosiHWe OT TOYKM [0 MNSIOCKOCTM, PacCTOsIHUE MeXay NpsiMbIMU,
pacCcTosiHue MeXay NioCKOCTAMU; YMEHME UCMONb30BaTb NpY peLLueHnm
3af1a4 U3y4yeHHble PaKTbl U TEOPEMbI MITAHUMETPUN; YMEHWNE OLEHMBATb
pasmepbl OGBLEKTOB OKpYXKaloLlero mupa; CTpoUTb MaTemaTuyeckme
MOZENM C MOMOLLbIO FeOMETPUYECKUX MOHATUA W BENUYMH, peluaTb
CBSi3aHHblE€ C HUMW NpaKTU4ecKkme 3agayn
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YMeHne onepupoBaTb MNOHATMAMMU: nnowaab urypbl, o6bEm urypsl,
MHOFOrpaHHUK, MNPaBUIIbHbIA MHOFOrpaHHWK, CeYeHWe MHOrorpaHHuKa,
Ky6, napannenenvnen, npusama, nvpamuga, urypa u noBepXHOCTb
BpalleHns, UunMnueap, KoHyc, wap, cdepa, nnowaab cdepsl, nrnowanb
NOBEPXHOCTU NUpamuibl, MPU3Mbl, KOHyca, uuMnuHapa, obbém kyba,
NPsSIMOYrofibHOro napannenenunena, nupamuabl, NPU3Mmbl, LUIMHAPA,
KOHyca, wapa, pa3BEépTka NMOBEPXHOCTU, CEYEHUA KOHyca W UunuHapa,
napannenbHble OCU WKW OCHOBAaHWIO, CeYeHue Lapa, MroCKOCTb,
Kacawwaaca cdepbl, UANMHAPA, KOHYCa, YMEHUe CTPOUTb CeveHue
MHOrorpaHHuka, nsobpaxaTtb MHOrOrpaHHWKK, OUrypbl U NOBEPXHOCTU
BpaLLeHNd, UX CeYEHUSs!, B TOM YMCIe C MOMOLLbIO 3NEKTPOHHbIX CPeaCTB;
YMeHVEe NPUMEHATL CBOMCTBa reOMeTPUYECKMUX puryp, cCaMoCTOATENBHO
dopmynmpoBaTtb onpeaeneHus ndydaemblx ouryp, BblaBuraTe rmnoTessbl
O CBOMCTBax W NpusHakax reomeTpuyeckux curyp, o6oCHOBbLIBaTbL UMK
onposepratb WX; YMeHWe MpoBOAUTL Knaccudukauuio duryp no
pasnuyHbIM NpU3HakaMm, BbINOMHATL HeobxoauMble AOMNOMHUTENbHbIE
NoCTpOeHUsN

YMeHue onepupoBaTb MOHATUSMW: [OBWXKEHME B MNPOCTPaHCTBE,
napannenbHblil NepeHoc, CUMMETPUSE Ha NIIOCKOCTM U B MPOCTPaHCTBE,




noBopoT, npeobpasoBaHve nogodbus, nogobHble uUrypbl; ymeHue
pacno3HaBaTb paBHble 1 NoAobHblIe urypbl, B TOM 4uicrne B npupoae,
NCKYCCTBE, apXUTEKType; WUCMONb30BaTb FEOMETPUYECKME OTHOLLEHUS
NPy peleHun 3afdad; Haxo4uTb reoMeTpUYEcKMEe BenuYMHbL (ONvHa,
yron, nnowagb, OO0bEM) MNpu peleHun 3agady u3 Opyrux y4eOHbix
NpeamMeToB N U3 pearibHOM XU3HW; YMEHUE BbIMUCIATb reOMeTpuYecKne
BENWYUHbI (4NWHa, yron, nnowanb, o6bEém, nnowagb NOBEPXHOCTK),
NCnonb3yst U3yyYyeHHble popMynbl U METOAbI, B TOM u4ucne: nnowaib
NOBEPXHOCTU NMpamMuabl, NpM3Mbl, KOHyca, LMnMHApa, nnowans cdepsl;
06bEM Kyba, NpsMOyronbHOro napannenenuvnega, nupamuapl, NpU3mbl,
UUNuHOpa, KOHyca, LlWapa; yYMEeHWe Haxo4uTb OTHOLWEeHMe O6BbEMOB
noao6HbIX douryp

12

YMeHue onepupoBaTh NOHATUSIMU: NPSIMOYTofibHas cucTema koopauHar,
BEKTOp, KoopauHaTbl TOYKM, KOOPAMHaTHI BEKTOpa, Cymma BEKTOPOB,
npov3BedeHe BEKTOpa Ha YUCNO, pasrnoXeHue BekTopa Mo 6asucy,
cKansipHoe npousBedeHne, BEKTOPHOE MpPOU3BEdEHMe, Yron Mexay
BEKTOpaMU; YMEHUE UCMONb30BaTb BEKTOPHbLIA U KOOpAUHATHLIA MeTop,
ANs  PeLUeHNsl TeoMeTPUYEcKUX 3adad WM 3adad Apyrnx  y4ebHbix
npeamMeToB
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YMeHue BbiOMpaTb nNoaxogsWwMi MeToh AN  peleHus  3ajaqu;
NOHMMaHWe 3HA4YMMOCTM MaTeMaTuKMm B U3YYEHUN MPUPOOHbIX W
OOLEeCTBEHHbIX MPOLECCOB W  SABMNEHWWA; YMeEHMe pacno3HaBaTb
NposiBNEeHNe 3aKOHOB MaTeMaTWKU B WCKYCCTBE, YMEHME MNPUBOLAUTL
npuMepbl  MaTeEMaTUYECKUX OTKPbITUA  POCCUACKON U MUPOBOM
MaTemMaTn4eCcKkom Hayku




MNEPEYEHb 3NIEMEHTOB COOEPXXAHUA, MPOBEPAEMbIX HA EIM3 MO

MATEMATUKE

Koa [MpoBepsieMblt 3NEMEHT COAEPKaHNSA
1 Yucna 1 BbluMCNEeHns
11 HaTtypanbHble u Lenble yicna. NpusHakm genmmocTu uernbix ynucen
12 PaumoHanbHble umncna. O6GbIKHOBEHHblE M OecATUYHble OpoOn, NPOLEHTHI,
6eckoHeYHble nepuoanyeckme opobu
13 ApupmeTudecknin KOpeHb  HaTypanbHOM  cTeneHu. [enctena ¢
apnpmMeTNYECKUMN KOPHAMMK HaTypasribHON CTENEHN
14 CrteneHb C uenbiM nokasatenemMm. CTeneHb C pauMoHanbHbIM MOoKa3aTenem.
CeowicTBa cTeneHu
15 CHHYC, KOCUHYC W TaHreHC 4YMUCIOBOro aprymeHta. ApPKCUMHYC, apKKOCUHYC,
apKTaHreHc YNCnoBoro aprymeHTa
1.6 Jlorapudm vncna. [lecatnyHble n HaTypanbHble florapudMbl
HencrtButenecHble vncna. ApudgpmeTndeckme onepaumm ¢ OeWCTBUTENbHLIMU
1.7 yncnamu. MpubnmKEHHbIE BbIMUCIEHUSA, NpaBUna OKPYrneHus, Npuknaka u
OLeHKa pe3ynbTaTa Bbl4UCIIEHUN
1.8 MpeobpasoBaHne BbipaXKeHUN
1.9 KomnnekcHble ynucna
2 YpaBHEHUS N HEpPABEHCTBA
2.1 Llenble u opobHO-paumoHarnbHble ypaBHEHNS
2.2 MppauunoHanbHble ypaBHEHUS
2.3 TpuroHomMeTpuyeckne ypaBHeHUs
2.4 lMokasaTenbHble U NorapudmMmyeckme ypaBHeHUS
2.5 Llenble n opobHo-paumoHarnbHble HepaBEHCTBA
2.6 MppaumnoHanbHble HepaBeHCcTBa
2.7 lMokasaTenbHble U orapudMmMyeckme HepaBeHCcTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
29 CucTeMbl M COBOKYNHOCTU YPaBHEHUIN N HEPABEHCTB
2.10 YpaBHEHUS1, HEpaBEHCTBaA U CUCTEMbI C NapaMmeTpamMmm
2.11 MaTpuua cucTeMbl NIMHENHbIX ypaBHeHUA. Onpeaenurens maTpuyubl
3 DyHKUUKN 1 rpadOnKm
31 dyHKuMA, cnocobbl 3aganns yHKuun. Mpaduk pyHkumMn. BsanmHo obpaTHbie

PYHKUMN. YETHbIE N HeYéTHbIe PyHKUMK. Meproanyeckme yHKLUM




Ob6nacTb onpedeneHns 1 MHOXECTBO 3Ha4dyeHun yHkuuun. Hynu yHkumn.
MpoMeXyTkM  3HAKOMOCTOSAHCTBA. [1POMEXYTKM MOHOTOHHOCTM  (PYHKLMN.

32 MakcumMymbl 1 MUHUMYMbI PyHKUMW. Hanbonbluee M HauMeHbllee 3HayeHue
YHKUMM Ha MPOMEXYTKe
33 CteneHHasa dyHKLMSA C HaTypanbHbIM U LienbiM nokasaTenemM. E€ ceonctea u
' rpacpmk. CBONCTBaA U rpadpmk KOPHS N-OM CTENEHN
34 TpuroHomeTpuyeckue yHKLUKN, X CBOMCTBA U rpadmku
3.5 lMokasaTenbHasa u norapudmMmmyeckas yHKLUMK, UX CBOMCTBA U rpadukm
36 Toukn paspbiBa. AcuMnTOThl rpadukoB dyHkuMiA. CBOWCTBA (PYHKUUA,
' HenpepbIBHbIX Ha OTpe3Ke
3.7 MocnepoBaTenbHOCTM, CNOCOOLI 3agaHns NocrnenoBaTenbHOCTEN
38 ApudmeTudeckas u reomeTpudeckas nporpeccun. Popmyna  CrOXKHbIX
NpoLeHTOoB
4 Hauyana maTemaTtuyeckoro aHanusa
4.1 MpouseoaHasa gyHKuMK. Npon3BoaHbIE dNeMEHTapPHbIX OYHKL MM
NpuMeHeHne Npon3BO4HOM K MUcCnegoBaHMIo OYHKUWMWA HA MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoxaeHne HanbonbLlero 1 HaMMeHbLUIEro 3Ha4YeHNsA YHKLUN
Ha oTpeske
4.3 lNepBoobpa3sHasda. NHTerpan
5 MHoxecTBa 1 norvka
5.1 MHoxecTBO, onepauumn Hag MHoXecTBaMmu. unarpammel nnepa — BeHHa
5.2 Jlornka
6 BeposaTHOCTb U cTaTUCTUKa
6.1 OnucaTtenbHas cTatucTuka
6.2 BepoaTHOCTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 ®Purypbl Ha NNOCKOCTU
7.2 Mpsimble N NNOCKOCTM B NPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NnoBepXxHOCTU BpaLleHUs
7.5 KoopavHaTbl U BEKTOPLI

YYEBHO-METOAOMYECKOE OBECINEYEHWE OBPA3OBATEJIbBHOIO NMPOLECCA
OBA3ATEJbHbIE YHEBHbIE MATEPUAIbI AJ1A YHEHUKA




* MaTtemaTuka: anrebpa u Ha4dana matemaTn4yeckoro aHanmsa, reomeTpud. Anreépa u
Havyana matemaTtunyeckoro aHanunaa, 10 knacc/ Konarun KO.M., TkaueBa M.B., ®egoposa

H.E. n gpyrne, AkumoHepHoe obuecTtBo «3gatenbcTBo «l1poceeleHne»

METOONYECKME MATEPWAIbLI ANTA YYUTESA

LNPPOBBIE OBPASOBATEJIbHBIE PECYPCbI M PECYPCbl CETU UHTEPHET



