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MNOACHUTE/IbHAA 3ANMNCKA

YuyebHbIn Kypc «Anrebpa 1 Hayaa MaTeMaTUYeCKOro aHan3a» ABAAETCA OAHMM U3 Hanbonee 3HAYNMMBbIX B
nporpamme cpeaHero obuiero obpasoBaHusA, NOCKONbKY, C O4HOM CTOPOHbI, OH obecneynsaeT
WMHCTPYMEHTaNbHYIO0 633y ANA U3yYEeHUA BCEX eCTECTBEHHO-HAYUYHbIX KYPCOB, a C APYrov CTOPOHbI, popmupyeT
Nlornyeckoe n abctpakTHoe mMblwneHne 0byyatowmxca Ha ypoBHe, HeobxoAMMOM A1 0CBOEHMUA
MHPOPMATUKM, 0OLLECTBO3HAHWUSA, UCTOPUMN, CIOBECHOCTU U APYIUX AUCUMNAMH. B pamKax AaHHOro y4ebHoro
Kypca obyyatolmecs oBnafeBaloT yHUBEPCabHbIM A3bIKOM COBPEMEHHOMN HayKK, KoTopas GopmMyanpyeT cBoU
OOCTUKEHMA B MaTeMaTnyeckoi popme.

YyebHbIi Kypc anrebpbl U HaYaNA MaTEMATUUYECKOrO aHaIM3a 3aK/1aAbIBaeT OCHOBY /1A YCMELWHOro OBaAeHUS
3aKOHaMM GU3UKK, XMUMUKU, BUONOTUWN, MOHUMAHWNA OCHOBHbIX TEHAEHLMI Pa3BUTUA SIKOHOMMUKM U
06LLECTBEHHOW ¥KM3HU, NO3BONAET OPUEHTUPOBATLCA B COBPEMEHHbIX LMBPOBbLIX M KOMMNbIOTEPHbIX
TEXHOJIOTUAX, YBEPEHHO MCMO/1b30BaTb UX A/1A Aa/ibHelwero ob6pa3oBaHuna U B MOBCEAHEBHOM XU3HU. B TO ke
BPEMA OBNAAEHNE abCTPAKTHLIMM U IOTUYECKM CTPOTUMM KOHCTPYKLMAMM anrebpbl 1 MaTemaTUYECKOro
aHa/nM3a Pa3BMBAET YMEHWE Hax0AWUTb 3aKOHOMEPHOCTU, 06OCHOBbIBATb UCTUHHOCTb, OKa3bIBATbL
YTBEPKAEHUA C MOMOLLBIO MHAYKLMMU U PACCyKAaTb AeOyKTUBHO, MUCNONb30BaTb 0606LLeHNE U
KOHKpeTM3aumio, abctparnposaHune 1 aHanorno, opMmnpyeT KpeaTMBHOE U KPUTUUYECKOE MbllNeHMe.

B xo4e nsyyeHus yuebHoro Kypca «Aarebpa v Hayana maTeMaTMYeCKOro aHanusa» obyvatolmeca noayyaor
HOBbI ONbIT peleHna NPUKNAAHbIX 33434, CAMOCTOATE/IbHOrO NOCTPOEHUA MaTeMaTUYECKUX Mmoge et
peanbHbIX CUTYyaUUiA, MHTEPNPETALLMM NONYYEHHbIX PELUEHMI, 3HAKOMATCA C NPUMepPamMM MaTeMaTUYECKMX
3aKOHOMEpPHOCTENM B MPUPOAE, HayKe U UCKYCCTBE, C BblAAOWUMMNCA MaTEMATUYECKUMM OTKPLITUAMM U UX
aBTOpamMu.

YyebHbIit Kypc 061a4aeT 3HaUMTeNbHbIM BOCNUTATENbHbIM NOTEHLIMANOM, KOTOPbI peannsyeTca Kak yepes
y4ebHbIit maTepuran, cnocobcTayowmnin GopMUPOBaHMIO HAYYHOTO MUPOBO33PEHNA, TaK U Yepes cneumdury
y4yebHol aeaTenbHOCTH, TPebylowe NPoaoIKUTEIbHON KOHLUEHTPALMN BHUMAHNA, CAMOCTOATE/IbHOCTY,
aKKypaTHOCTW M OTBETCTBEHHOCTM 3a NOYYeHHbI pe3yabTar.

B ocHOBe MeTOAMKM 06yYeHUs anrebpe M HayaNam MaTeMaTUYECKOro aHaN3a NEKUT AeATEeNbHOCTHbIN
NPUHUMN 0byyeHus.

B cTpyKType yuebHoro Kypca «Anrebpa v Hayana MaTemaTMYeCcKOoro aHain3a» BblaeNeHbl caeaylolme
COAEepP’KaTeNbHO-METOAMYECKNE TIMHUK: «YUCNa U BblUMCAEHUAY, «PYHKUUN U TpadUKK», «YPaBHEHUSA U
HepaBeHcTBa», «Hayana maTemaTM4ecKoro aHanmsa», « MHoOXecTBa 1 IorMKa». Bce 0CHOBHble
cofepKaTeNbHO-MeTOAMYECKNE TIMHUMN U3YHaIOTCA Ha NPOTAXKEHUM ABYX SIeT 06yYeHUn Ha YypoBHe cpeaHero
obwero obpasoBaHuUs, eCTECTBEHHO AONONHAS APYT 4PYra U NOCTENEHHO HACbIWAACh HOBbIMW TEMAMMU U
pasaenamu. [aHHbI y4ebHbIi KypC ABAAGTCA MHTErpaTUBHbLIM, MOCKONbKY 06beauHAeT B cebe cogeprkaHue
HECKOJIbKUX MaTeMaTUYECKUX ANCLMMINH, TaKMX Kak anrebpa, TPUroHOMeTpus, MatemaTUYecKnin aHanms,
TEOPUA MHOKECTB, MaTeEMaTMUYECKan IornKa U gpyrue. Mo mepe Toro Kak obyyatolmecs oBnageBatoT BCE
60/1ee WNPOKMM MaTeEMaTUUYECKMM annapaTtom, Y HUX nocaeaoBatensHo GopmupyeTcsa U coBepLieHCTByeTcs
YMeHMe CTPOUTb MaTeEMATUUYECKYIO MOAE b PeasibHOM CUTYaUUn, NPUMEHATb 3HaHWUA, NOJTyYEeHHbIe Npu
M3y4yeHnn yuebHoro Kypca, ANA pelleHna caMocToaTeIbHO ChOPMYANPOBAHHOM MaTeMaTMYECKOM 3a4auK, a
3aTem MHTepNpPeTUpPoBaTb CBOM OTBET.

CopeprraTeNibHO-MeToANYECKaA INHNA «Hrcna U BbluMCAEHNA» 3aBepLuaeT GOpMUPOBaHME HABbIKOB
MCMONb30BaHNA AENCTBUTE/IbHBIX YMCES, KOTOPOE HbIN0 HAYaTO HA YPOBHE OCHOBHOIO 0bLero ob6pasoBaHuA.
Ha ypoBHe cpeaHero obuiero obpasoBaHua ocoboe BHUMaHUe yaenaetcs GOpMUPOBAHUIO HaBbIKOB



paLMOHa/bHbIX BbIYUCAEHWN, BKAKOYAIOLWINX B cebA MCMO/Ib30BaHUE pa3iMYHbIX GOPM 3anuncKu Yncna, ymeHue
OeNnaTtb NPUKNAOKY, BbINOAHATb NPUBANMKEHHbIE BbIYMC/IEHUSA, OLLEHMBATb YACNOBbIE BbiPaXKeHuA, paboTaTb C
MaTeMaTMYEeCKUMM KOHCTaHTamMM. 3HaKOMble 0BYYatoLLMMCA MHOXECTBA HaTypasibHbIX, LLeNblX, PaLuuoHanbHbIX
N 0eACTBUTEbHbBIX YNCEN AOMOMHAIOTCA MHOMECTBOM KOMMNEKCHbIX YNCe. B KaXa0M 13 3TUX MHOMKECTB
paccmaTpMBalOTCA CBOMCTBEHHbIE eMy cneuumduyecKme 3a4aum 1 onepaumm: gefieHne Haueno, onepMpoBaHue
OCTaTKaMM Ha MHOMeCTBe LieNblX Ynces, ocobble CBOMCTBA paLMOHabHbIX U MpPaLMOHabHbIX YMcen,
apudmeTUYecKMe onepaLmm, a TakKe U3BNeUYeHNEe KOPHA HaTypaibHOM CTENEHU Ha MHOMECTBE KOMM/IEKCHbIX
yncen. bnarogapa nocnenoBaTelbHOMY PACLLUMPEHUIO KPyra MCNOb3YEMbIX YNCEN N 3HAKOMCTBY C
BO3MOXHOCTAMM UX NPUMEHEHUA AN1A pelleHnA pasnnyHbIX 3a4a4 GopmupyeTtca npeacTasieHne 0 eAnHCTBe
MaTeMaTUKM KaK HayKu 1 eé posiv B MOCTPOEHUM MOZeNei peasbHOro Mmnpa, LWMPOKO UCNO/b3YIoTCA
0606LEeHNE U KOHKPETU3aUUS.

JInHnA «YpaBHEHMA U HepaBeHCTBa» Peanm3yeTca Ha NPoTAMKeHUM Bcero obydeHna Ha ypoBHe cpedHero
obuiero o6pa3oBaHuUA, NOCKONbKY B KaxkA0M pasgene [porpammbl NpeaycMoTPEHO pelleHmne
COOTBETCTBYIOLMX 3a4a4. B pe3ynbTate obydyatowmeca 0BlageBatoT pPasIMYHbIMU METOAaMM pelleHnn
paLMOHaNbHbIX, MPPaLMOHaNbHbIX, MOKa3aTebHbIX, N10rapuOMUYECKUX U TPUTOHOMETPUYECKUX YPaBHEHUN,
HEepaBEHCTB M CUCTEM, a TaKXkKe 3aZad, CoAepKalLMxX napameTpbl. MonyyeHHble YMEHUA WNPOKO UCNOb3YHOTCA
npw uccnenoBaHnn GyHKLUIA C NOMOLLLbIO MPOU3BOAHONM, MPY PeleHMM NPUKAaAHbIX 3a4a4 1 3a4a4 Ha
HaxoMAeHne HanboNbLLMX U HAUMEHbLLIMX 3HaYeHUn GyHKUMK, [laHHas coaepyaTenbHan NMHMA BKAKOYAET B
ceba TaKkke GopMMpPOBaHNE YMEHUIA BbINOHATL PacyéTbl No dopmMynam, NpeobpasoBaHMA paLMOHabHbIX,
MPPaLMOHANbHbIX U TPUTOHOMETPUYECKUX BbiParKeHWU, a TaK¥Ke BblpaxKeHU, CoaepKaLlmnx CTeneHmn u
norapudmbl. bnarogaps nsyyeHunto anrebpamyeckoro matepmana NPOUCXOANT AasbHelllee pa3BuTme
aNropUTMUYECKOro M abCTPaKTHOro MbllLNeHMA 06yYatoLLmMXcs, OPMUPYIOTCA HaBbIKMU AeAYKTUBHbIX
paccy>KaeHui, paboTbl C CUMBOIbHbIMUK GpOpPMamK, NpeacTaBaeHUsa 3aKOHOMEPHOCTEN U 3aBUCMMOCTEN B BUAE
paBeHCTB M HepaBeHCTB. Anrebpa npeanaraet 3¢pGeKTUBHbIE UHCTPYMEHTbI A4/1A PeLeHNA NPaKTUYECKNX U
€CTeCTBeHHO-Hay4YHbIX 3aJa4, HarNA4HO AEeMOHCTPUPYET CBOM BO3MOMKHOCTM KaK A3blKa HayKu.

CopeprkaTeNlbHO-MeToANYECKan TNHUA KDPYHKLMM U FpaduKn» TECHO NepensieTaeTca ¢ APYrMMU INHUAMMU
y4ebHOoro Kypca, NOCKO/IbKY B KAKOM-TO CMbIC/le 3a43aET NoC/1eA0BaTeIbHOCTb U3yYeHNA maTepurana. UsyuyeHue
CTeneHHOM, NoKa3aTesibHOM, 1orapudMMUUYECKON U TPUTOHOMETPUYECKUX DYHKLUUI, X CBONCTB U rpaduKoB,
NCMNoNb30BaHWE GYHKLMI A8 pPeLleHns 33434 U3 APYTUX y4ebHbIX NPeAMETOB U PeanbHOM KU3HU TECHO
CBA3AHO KaK C MaTEMATUYECKMM aHA/IM30M, TaK U C pelleHneMmM ypaBHEeHUI U HepaBeHCTB. Mpu aTom 6onblioe
BHMMaHMe yaensetcs GopMMUPOBAHUNIO YMEHMA BblparKaTb GOPMyNamMM 3aBUCUMOCTU MEXAY Pa3NYHbIMU
BE/IMYMHAMM, UCCeA0BaTb NOMyYeHHblE GYHKLMU, CTPOUTb X rpadmKn. MaTepunan aToi copepatenbHon
JIVMHUK HaLleNeH Ha pa3BUTME YMEHUI U HABbIKOB, NO3BO/IAIOLLMX BbipaXKaTb 3aBUCMMOCTU MEXKAY BEANYMHAMMU
B pa3nMyHoOin popme: aHaIMTUUYECKON, rpadUUecKom 1 cnoBecHoi. Ero nsyyeHue cnocobcTeyeT pasBuTmio
aNITOPUTMUYECKOTO MbILUIEHMA, CNOCOHBHOCTM K 0606LLEHNIO N KOHKPETM3ALMU, UCNOb30BAHMIO AHANOTUA.

CopeprkaTenibHasa MMHUA «Hayana MmaTeMaTMYyecKoro aHaan3a» no3BosseT CYLLEeCTBEHHO PacUMPUTb KPYT KakK
MaTeMaTUYeCcKMX, TaK U NPUKNAAHbIX 3334, AOCTYNHbIX 0OyYaoOWMMCSA, TaK KaK Y HUX NoABAAETCA
BO3MOXHOCTb CTPOUTb rPaduKM COXKHbIX PYHKLMI, onpenenats X Hanbonblwne N HAMMEHbLIME 3HAYEHNUS,
BbIYMCAATD NOWAAU GUTYP U 06BEMbBI T/, HAXOAUTb CKOPOCTM U YCKOPEHUs npoLeccos. [laHHas
coaepraTeNbHan IMHUA OTKPbIBAET HOBbIE BO3MOXKHOCTM NOCTPOEHUA MaTEMATUUECKUX MOAENEN peasibHbIX
CUTYAUM, NO3BONAET HAXOAUTb HaWUyyLLEee peLleHne B MPUKAALHbIX, B TOM YMC/E COLMaNbHO-
SKOHOMMYECKUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAaMM MaTEMATUYECKOro aHa/iM3a cNocobCTBYeT pasBUTUIO
abcTpakTHOro, GopMasibHO-N0rMYECKOTO U KPEATUBHOIO MbllAEHUA, POPMUPOBAHUIO YMEHWUI pacno3HaBaTb
nposBAEHWA 3aKOHOB MaTEMaTUKKN B HAayKe, TEXHWUKE U UCKyccTBe. ObyyatoLLmMecs y3HaloT O BblAAtoLLMXCA
pe3ynbTaTax, NoNy4YeHHbIX B XO4e Pa3BUTUA MAaTEMATUKM KaK HayKu, 1 06 ux aBTopax.



CopeprKaTenbHO-MeToAMYECKasa MNMHUA «MIHOXKECTBA U 1OTMKa» BK/OYAET B ceb6a 31eMeHTbl TEOPUN MHOMKECTB
N MaTeMaTUUYECKOM NOrMKN. TeOPETUKO-MHOMKECTBEHHbIE NPeACTaBAEHNA MPOHU3bIBAIOT BECh KYPC LKObHOM
MaTeMaTMKK U npeanaratoT Hanbonee yHUBEPCaNbHbIN A3bIK, 06beaMHAOWMI BCe pa3geibl MaTeMaTUKKN U eé
I'IpVIﬂO)-KGHVIVI, OHM CBA3bIBAKOT Pa3Hble MaTeMaTU4eCKne gNCcumnnanHbl U X NpUNOoXKeHUA B eAnHoe uenoe.
Mo3ToMy Ba*KHO AaTb BO3MOXHOCTb 06y4aloLemycs NOHUMaTb TEOPETUKO-MHOXECTBEHHbII A3bIK
coBpemMeHHOM MaTeMaTUKN U UCMONb30BaTb ero A9 BblParKeHUsA CBOUX MbICael. [pyrum BasxKHbIM NPU3HAKOM
MaTEeMaTUKKN KaK HayKu cneayeT npu3HaTb CBOMCTBEHHYIO € CTPOrocTb 060CHOBaHUIN 1 cieaoBaHNe
onpeaenéHHbIM NpaBuaam NOCTPOEHUA AOKa3aTeNbCTB. 3HAKOMCTBO C 31eMeHTaMn MaTeMaTUUYECKOM IOTUKU
CnocobCTBYET Pa3BUTUIO IOFMYECKOTO MblLNEHNA 06YYaloLLMXCA, NO3BOJIAET UM CTPOUTH CBOU PaCCyKAeHUA
Ha OCHOBe Z1oTn4YeCcKnx npasun, d)opN\MpyeT HaBblKN KPUTUYECKOTO MblLLINEHUA.

B yuebHOM Kypce «Anrebpa v Hayana MmaTemaTUYeCKoro aHamM3a» NPUCYTCTBYIOT OCHOBbI MaTeMaTUYECKOTro
MOAENMPOBaHNA, KOTOPble NPU3BaHbl cNocobcTBOBaTL GOPMMPOBAHUIO HAaBLIKOB NMOCTPOEHUA Modenei
peasibHbIX CUTyaL M, UCCAeaoBaHMA STUX MOAENEN C MOMOLLbIO annaparta anrebpbl ¥ MaTeMaTUyecKkoro
aHaNu3a, UHTepnpeTauumn NoNyYeHHbIX pe3ynbTaToB. Takne 3a4aHnA BNeTeHbl B KaXKAblit U3 pa3nenos
nporpammbl, MOCKO/IbKY BECb MaTepmran y4ebHOro Kypca LWMPOKO UCNOb3yeTcA ANA pelleHna NPUKAaaHbix
3agay. Mpwu peweHnn peanbHbiX MPaAKTUYECKMX 33434 0bydatoLmeca pa3BnBaloT Hab A 4aTeNbHOCTb, YMeHUe
HaxoAMTb 3aKOHOMEPHOCTH, abCTparnpoBaTbca, MCNO/b30BaTb aHaNorMio, 0606WaTh U KOHKPETM3UPOBaTb
npobnemy. eatenbHOCTb MO GOPMMPOBAHUNIO HaBbIKOB PELLIEHUA NPUKAaAHbIX 33434 OpraHU3yeTcs B
npoLecce n3yyeHusa Bcex Tem yyebHoro Kypca «Anrebpa v Hayana MaTemaTUYecKoro aHanmsa.

Ha n3yyeHune yyebHoro Kypca «Anrebpa 1 Hayana mateMaTMYecKoro aHanmsa» otsoautca 272 yaca: 8 10
Knacce — 136 yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 yaca B Hegento).



COAEPXAHUME OBYYEHUA
10 KNACC
Yucna n BblMUCNEHUA

PaumoHanbHble uncna. O6bIKHOBEHHbIE M AeCATUYHbIE APO06M, NPOLLEHTbI, 6ecKoHeUYHble nepuoguyeckme
4pobu. NpumeHeHne gpobeit 1 NPOLEHTOB A8 pelleHUs NPUKNAAHbIX 33434 U3 Pa3NINYHbIX OTpacael 3HaHUN
N peanbHOM KU3HMW.

[elicTeutenbHble Yyncna. PaumoHanbHble U MppaumoHanbHble Yucaa. Apudmermyeckme onepaumm ¢
AeNCTBMTEIbHbIMM Yncnamn. Moaynb AeNCTBMTEIbHOrO Yncaa U ero cBoicTea. MpubANKEHHbIE BbIYUCAEHUA,
npaBuNa OKPYrneHusa, NPUKUAKa U oLeHKa pe3yabTaTta BblUCIEHUA.

CreneHb ¢ uenbim Nnokasatenem. buHom HbloToHa. Ncnonb3osBaHue I'IO,D,XO,D,FIIJ.I,EVI d)OprI 3anuncu
AGVICTBMTeﬂbeIX Yyncen ana peweHnAa NnpakTnyecknx 3aday n npeacrtasaeHmna gaHHbIX.

ApndmeTnyecknin KopeHb HaTypasibHOM CTENEHM M ero CBOMCTBaA.
CTeneHb C pauMoHaibHbIM NOKa3aTeieM U eé CBOMCTBA, CTENEHb C AEUCTBUTENIbHbIM NOKa3aTeNeM.
Norapuém umcna. Ceonctea forapudma. [JecaTuuHble U HaTypanbHble orapudmol.

CUMHYC, KOCMHYC, TAHTEHC, KOTaHMEeHC YNCNOBOroO aprymeHTa. APKCUHYC, apPKKOCMHYC M apKTaHTreHC YACI10BOro
aprymeHTa.

ypaBHeHMﬂ M HeEpaBEHCTBaA

ToxKaecTBa M TOXKAOECTBEHHbIE Npeobpa3oBaHuA. YpaBHEHME, KOPEHb YPaBHEHUSA. PaBHOCU/IbHbIE YPABHEHMUSA U
ypaBHeHUA-cneacTBMA. HepaBeHCTBO, pelleHne HepaBeHCcTBa.

OCHOBHble MEeTOAb! PeLUEeHUs LesblX U APO6HO-PaLMOHA/bHbIX YPaBHEHWUIN U HepaBeHCTB. MHOro4YaeHbl oT
O4HOM NnepemeHHo. [leneHne MHOro4Ys1eHa Ha MHOFO4YJ1eH € ocTaTKoM. Teopema besy. MHorouieHbl ¢
uenbimu KoappuumeHtTamu. Teopema Buerta.

Mpeobpa3oBaHUN YNCAOBbIX BbIPAXKEHUI, COAEPIKALLMX CTEMEHN U KOPHMU.

NppaLumoHanbHble ypaBHeHUA. OCHOBHbIE METOAbI PELIEHUA PPALMOHAJIbHBIX YPAaBHEHWN.
MokasaTenbHble ypaBHeHUA. OCHOBHblE METObI PELLEHNA MOKa3aTe IbHbIX YPaBHEHWA.
Mpeobpas3oBaHne BbiparKeHU, coaepralmx norapudmoi.

Norapnommueckme ypaBHeHUA. OCHOBHbIe MeTOAb! pelleHns NorapudmMmnYecKnx ypaBHEHUN.

OcHOoBHble TpuroHomeTpuyeckme dopmybl. MpeobpasoBaHMe TPUTOHOMETPUYECKUX BblpaXKeHWU. PeweHune
TPUTOHOMETPUYECKUX YPABHEHWUI.

PelweHune cuctem IMHENHbIX ypaBHEHWn. MaTpuLa cucTeMbl IMHENHbIX YpaBHEHUI. Onpeaenntens MaTpuLbl
2x2, ero reoMeTPUYECKUA CMbICA M CBOMCTBA, BbIYMCAEHME E€r0 3HAYEHUA, NPUMEHEHWNE onpeaennTens ana
pelleHnA CUCTEMbI IMHENHbIX YPaBHEHW. PelueHne npuKkaagHbiX 3a4a4 C MOMOLLLbIO CUCTEMbI IMHENHbIX
ypaBHeHWU. MccnefoBaHWe NOCTPOEHHOW MOZEU C NMOMOLLBIO MaTpUL, U onpesenutenen.

MocTpoeHMe maTemMaTUYECKUX MOLE/NEN PeaibHOW CUTYaLMKN C MOMOLLLbIO YPAaBHEHWIA M HEPABEHCTB.
MpuMeHeHWe ypaBHEHWUI N HEPABEHCTB K PELUEHNIO MAaTEMATUYECKUX 3a4a4 M 3a4a4 U3 Pas3/IndHbIX obiacTtei
HaYKM U peaNbHOM ¥KU3HMU.



DyHKUMKN U rpadUKM

®dyHKUMA, cnocobbl 3agaHnA GyHKUMK. B3anmHo obpaTtHble pyHKUMKU. Komnosuumsa GyHKUn. Mpadpuk
YHKUMU. DiemeHTapHble Npeobpa3oBaHuns rpadukoB GyHKUUNA.

Ob6nacTb onpeneneHns U MHOXKECTBO 3HAYeHUIN GyHKUMKU. Hyau GyHKUMK. MPOMEKYTKM 3HAKONOCTOAHCTBA.
YéETHble U HeYETHble PYHKUMU. Mepnoandeckne pyHKUMK. MPOMEKYTKM MOHOTOHHOCTU GYHKUMKU. MaKcUMyMbl
N MUHUMYMbI GYHKUMKN. Hanbonbliee 1 HaMmeHbluee 3HaYeHUn GYHKLMM Ha NPOMEXKYTKE.

JInHenHasnA, KBagpaTUYHasa U APObHO-MHENHAA YHKLUN. DNeMeHTAaPHOe UCCAe0BaHME N NOCTPOEHME UX
rpaduKos.

CreneHHan GpyHKUMA C HATypasbHbIM U LLebIM NoKasaTenem. E€ corictea u rpadumk. CBoricTa U rpadmk KopHA
N-oi cTeneHun Kak GyHKUMKM 06paTHOM CTEMEHM C HATYpPa/ibHbIM MOKa3aTesem.

MoKasaTtenbHan n norapnpmmyeckan GyHKLUN, X CBOMCTBA U rpaduKkn. McnonbsosaHume rpadmkoB GyHKUUI
ONA pelleHnn ypaBHeHWUN.

TpWYroHOMEeTpPUYECKAsA OKPYKHOCTb, OonpeseneHne TPUrOHOMETPUYECKUX GYHKLMIA YUCIOBOTO apryMeHTa.
®YHKUMOHANbHbIE 3aBUCMMOCTM B peasibHbIX NpoLeccax U sBneHusAX. FpaduKu peasbHbIX 3aBUCMMOCTEN.
Hauyana maTemaTuMyeckoro aHamsa

MocnepoBaTenbHOCTY, cnocobbl 3a4aHuA ﬂOCﬂe,D,OBaTEHbHOCTeVI. MeTog MaTemaTMyecKomn UHOYKUNN.
MOHOTOHHbIE M OrpaHUYeHHble Nnocne0BaTeIbHOCTU. UCTOPUA BOSHMKHOBEHUA MAaTeMATUYECKOro aHanmsa
KaK aHa/n3a 6eCKOHEeYHO MasbiX.

ApudmeTnyeckan 1 reomeTpuyeckas nporpeccum. beckoHeyHo ybbiBatoLLan reoMeTpmuyeckan nporpeccus.
Cymma 6ecKkoHeuHo ybbiBatoLEel reoMeTpUYecKon nporpeccuin. JIMHeMHbI U 3KCNOHEHLMaNbHbIM pocT. Yucno
e. Dopmyna CIoXKHbIX NPOLLEHTOB. Mcnosb3oBaHMe NPOrpeccun aas pelweHns peanbHblX 3a4a4 NPUKAALAHOTO
XapakTepa.

HenpepbiBHble GYHKLMM U X CBOMCTBA. TOUYKM pa3pbiBa. ACMMNTOTbI rpadmkos GyHKUmM. CBOMCTBA GYHKLMIA
HenpepbIBHbIX HA OTpe3Kke. MeToa MHTePBANOB ANA PELIEHUSA HepaBeHCTB. MpUMeHeHMe CBOICTB
HenpepbIBHbIX PYHKLUNIN A5 peleHns 3asay.

MNepBanA 1 BTopaa NnpousBoaHble GyHKUMK. OnpegeneHne, reoMmeTpudeckuii U GU3NYECKnii CMbIc
NPOM3BOAHOM. YpaBHEHUE KacaTe/IbHOM K rpaduKy GyHKLUK.

MponsBoaHble 3nemMeHTapHbIX GYHKUMIA. [PpoM3BOAHAA CYMMbI, MPOU3BEAEHMA, YaCTHOIO U KOMMO3UL MM
YHKUMNA.

MHoKecTBa 1 nornka

MHOKecTBO, onepauum Hag, MHOXKECTBaMM U X CBONCTBA. [Anarpammbl ditnepa—BeHHa. NpumeHeHne
TEOPETMKO-MHOXKECTBEHHOIO annapaTa 4/ ONMCAaHWA peabHbIX NPOLLECCOB U ABAEHUI, NPU PeLleHMmM 33434
U3 Apyrux y4ebHbIx npeameTos.

OnpegeneHune, Teopema, CBOMCTBO MaTeMaTUUYECKOro 06beKTa, CeAcTBue, A0Ka3aTeNbCTBO, PaBHOCU/IbHbIE
ypaBHeHusA.

11 KNACC



Yucna n BblunCAEHNA

HaTtypasnbHble 1 Lenble ynucna. NpumeHeHMe NPU3HAKOB AEIMMOCTU LLe/IbIX YMCes, HAMBONbLININ 00N
aenutens (nanee — HOJ) u HanmeHbllee obliee KpaTHoe (aanee — HOK), ocTaTKOB MO MoAyAto, anroputma
EBKINAQ gNA peweHuna 3a4a4 B LLeNbIX YNCAaX.

KomnnekcHble uncna. Anrebpanyeckas u TpuroHomeTpuyeckas Gopmbl 3aNnCK KOMNIEKCHOrO Yncna.
ApudmeTnyeckme onepaLmm C KOMMIEKCHbIMUW Ynciamu. M3o06paskeHne KOMIMIEKCHbIX YMces Ha
KOOpZAMHATHOM naockocTu. dopmyna Myaspa. KopHM n-oit cTeneHn U3 KOMNJEKCHOro Yncna. NMpumeHeHue
KOMMMJIEKCHbIX YMcen Ans peleHmsa Gpnusnyecknx n reomeTpmyeckmx 3aaad.

YpaBHEeHMA N HepaBeHCTBa

Cuctema 1 COBOKYMHOCTb ypaBHEHMVI M HepaBeHCTB. PaBHOCUAbHbIE CUCTEMbI U CUCTEMbI-CAEACTBUA.
PaBHoOCKAbHbIE HEpPaBEHCTBA.

OT60p KOpHEW TPUrOHOMETPUYECKUX YPABHEHUI C MOMOLLLbIO TPUTOHOMETPUYECKOM OKPYKHOCTU. PewwleHue
TPUFOHOMETPUYECKNX HEPABEHCTB.

OcHoBHble meToapbl peweHnA NOKasaTeNbHbIX U !'IOFapMd)MMLIeCKMX HEpPaBEHCTB.
OcHoBHble meToapbl peweHna nppaLMoHanbHbIX HEPABEHCTB.

OCHOBHblE METOAb! PELUEHUS CUCTEM U COBOKYNMHOCTEN PALLMOHAbHbIX, UPPALMOHA/IbHbBIX, MOKa3aTesIbHbIX U
Norapudmmuyeckmx ypaBHeHMUM.

YpaBHEHUA, HEPABEHCTBA M CUCTEMbI C MapameTpamm.

MprUMeHeHMe ypaBHEHWNI, CUCTEM M HEPABEHCTB K PELEHNI0 MaTeMaTUUYECKMX 3a4a4 U 3a4a4 U3 PasINUHbIX
obnacTeit HayKu 1 peasnbHOM KU3HWU, MHTEPNPETALMA NONYYEHHbIX Pe3ybTaToB.

DyHKLUKN U rpadUKn

lpadmK Komnosnumm GyHKUMIA. FTeomeTpuyeckne obpasbl ypaBHEHUI M HEPABEHCTB Ha KOOPANHATHOM
NNOCKOCTH.

TpuroHomeTpuyeckne GyHKLUUU, UX CBOMCTBA U FPadUKK.

Ipadumyeckne metToabl pelleHns ypaBHEHU U HepaBeHCTB. Mpaduryeckne MeToabl pelleHms 3a4au ¢
napameTpamu.

Ucnonb3oBaHue rpadmKkos GyHKUMIA ANA UCCef0BaHUA NPOLLECCOB M 3aBUCMMOCTEN, KOTOPbIE BO3HMKAIOT NpU
peLeHnmn 3a43a4 U3 APYrnx y4ebHbIX NPeLMeTOB U PeanbHOM KU3HMU.

Hayana matematnyeckoro aHanmsa

MpumeHeHMe NPOM3BOAHOM K UCCnea0BaHN0 GYHKUMA HA MOHOTOHHOCTb M 3KCTPeMyMbl. HaxoxaeHne
Hanb0obLIEero U HaMMeHbLUEro 3HaYeHU HenpepbIBHON GYHKUMKN HA OTPE3Ke.

MprMMeHeHMe NPON3BOLHOMN AN HAXOKAEHWNA HAUNYYLLEro pPeLleHns B MPUKIaLHbIX 3a4a4ax, ANs
onpeaeneHna CKOPOCTU U YCKOpPEeHUA npoLlecca, 3agaHHoro Gopmyaon am rpadpuxkom.

MNepBoo6pa3Has, OCHOBHOE CBOMCTBO NepBoobpasHbIX. [epBoobpasHbie aneMeHTapHbIX GyHKLUMIA. Mpasuaa
HaxoXAeHnA NepBoobpPasHbIX.



MHTerpan. FeomeTpuUYecKmii CMbICA MHTErpana. BoluncneHme onpegenéHHoro nHterpana no popmyne
HbloToHa-/1eibHuua.

MNMpuMmeHeHWe UHTerpana g HaXoXKAEeHUs naoLwanen naAocknx Guryp n 06 bEMOB reoMeTpUYECKUX Ten.

Mpumepbl pelweHni guddepeHLmanbHbiX ypaBHEHU. MaTemaTuyeckoe MoaennpoBaHue peasbHbiX
NPOLECCOB C MOMOLLbIO AUbPEPEHLMANbHBIX YPAaBHEHMIA.



MNJAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA YYEBHOIO KYPCA «AJ/ITEBEPA
M HAYANA MATEMATUYECKOTO AHAJTIN3A» (YT/TYB/TIEHHbIA YPOBEHb)

HA YPOBHE CPEAHEIO OBLLLEETO OBPA3OBAHUA

JIMYHOCTHBIE PE3Y/IbTATDI
1) rpaxkaaHCKoOro BOCNUTaHUA:

—  cHOPMUPOBAHHOCTb rPaKAAHCKOM NO3NLMKM 0BYYALOLLErOCA KaK aKTUBHOIO M OTBETCTBEHHOTO YNeHa
poccuiickoro obuecTsa, NpPeAcTaBieHne 0 MaTeMaTUYECKMX OCHOBaX QYHKLMOHUPOBAHMNA Pa3INUHbIX
CTPYKTYP, ABNEHWIA, MPOLEAYp rParKAaHCKOro obecTsa (BbiI6opbl, ONPOCHI U APYroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHBIMU MHCTUTYTaMM B COOTBETCTBMM C UX GYHKUMAMM U HA3HAYEHMEM;

2) NaTPMOTUYECKOro BOCMUTAHMUA:

—  ¢hOpPMMpPOBAHHOCTb POCCUNCKOM rPaXKAAaHCKOM MAEHTUYHOCTU, YBAYXKEHMA K MPOLLJIOMY U HACTOALLEMY
POCCUIACKOM MAaTEMATUKM, LLEHHOCTHOE OTHOLIEHMWE K SOCTUHEHUAM POCCUMCKUX MAaTEMATUKOB U
POCCMICKOM MaTeMaTMUUYECKOM LIKO/Ibl, UICNOAb30BaAHME 3TUX AOCTUNKEHMN B APYTUX HAYKaX,
TEXHONOrUAX, chepax SKOHOMMUKM;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA!

—  0CO3HaHWe AYXOBHbIX LLEHHOCTE POCCMIACKOro Hapoaa, CPOPMMPOBAHHOCTb HPABCTBEHHOTO
CO3HaHMSA, 3TUYECKOTO NOBeAEHMA, CBA3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM AOCTUMKEHMIA HaYKK U
AeATeNbHOCTbIO YYEHOr0, OCO3HAHWE IMYHOTO BK/1a4a B NOCTPOEHME YCTOMYMBOrO ByayLLEero;

4) 3CTETUYECKOIo BOCNUTAaHUA:

—  3CTeTUYECKOEe OTHOLUEHME K MUPY, BK/IOUYAA ICTETMKY MaTeMaTMYeCcKnX 3aKoHOMepHocTel, 06beKToB,
3334, pelleHnit, paccyKaeHnin, BOCNPUMMUYMBOCTb K MaTeMaTUYEeCKMM acneKkTam pas/iMyHbiX BUAO0B
NCKYCCTBA;

5) dm3myeckoro BocnmTaHums:

—  ¢bOpMMPOBAHHOCTb YMEHUA NPUMEHATb MaTEMATUUYECKME 3HAHWUS B MHTEpPEecax 340Pp0BOro U
6e3onacHoro obpasa KM3HU, OTBETCTBEHHOE OTHOLLEHWE K CBOEMY 340P0BbIO (340p0OBOE NUTaHME,
cHbaNaHCUPOBaHHbIN PEXMUM 3aHATUIA U OTAbIXa, perynapHasa ¢pu3myeckas akTUBHOCTb), puUsnyeckoe
COBEpLIEHCTBOBAHME NPU 3aHATUSAX CNOPTUBHO-0340POBUTENIbHOM AEATE/IbHOCTbIO;

6) TPYA0BOro BOCNUTAHMUA:

— TOTOBHOCTb K TPyAy, OCO3HaHME LLeHHOCTU TPYA0NH06UA, MHTEPEC K pa3nnyHbim chepam
npodeccnMoHanbHOMN AeATENbHOCTM, CBA3AHHbIM C MAaTEMATUKOM U €€ NPUNOKEHUAMM, YMEHNE
COBepLLATb OCO3HAHHbIN BbIbOp ByayLLel npodeccumn u peannsosbiBaTb COOCTBEHHbIE KMU3HEHHbIE
NiaHbl, FOTOBHOCTb M CNOCOBHOCTb K MaTeMaTuyeckomy ob6pa3oBaHmio U caMoobpa3oBaHUIO Ha
NPOTAXKEHUU BCEN KU3HU, TOTOBHOCTb K aKTUBHOMY YHaCTUIO B PELEHUM NPAKTUYECKMX 33434
MaTeMaTMYEeCKOW HanpaBaeHHOCTH;

7) 3KONOrMYECKOro BOCMUTaHUA:



—  ¢chHOPMUPOBAHHOCTb IKOIOTUYECKOM KY/IbTYPbl, MOHUMaHWE BANAHUA COLMAIbHO-3KOHOMMUYECKUX
NPOLECCOB HA COCTOSIHME NPUPOAHON U COLMaNbHOM cpeabl, 0CO3HaHMe rNobanbHOro XxapakTepa
3KO/I0rMYEcKnX Npobiem, opueHTaums Ha NpUMeHeHNe maTeMaTUYECKMX 3HaHUI ANs pelleHua 3a4a4
B 06.1aCTN OKpy:KatoLWwel cpeapl, N1aHMPOBaHUE MOCTYMNKOB M OLLEHKMN MX BO3MOKHbIX MOC/eACTBUIM
ONA OKpYHKatoLen cpeabl;

8) LeHHOCTM Hay4YHOro NO3HAHUA:

—  ¢c$OpPMUPOBAHHOCTb MUPOBO33PEHMUSA, COOTBETCTBYIOLLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKU U
06L,eCTBEHHOW NPAKTUKM, NOHMMAHME MaTEMATUYECKO HayKM Kak chepbl YeN0BEeYeCKoM
[AeATe/IbHOCTH, 3Tanos eé pPasBUTUA U 3HAYMMOCTU ANA PA3BUTUA LMBUIM3ALMK, OBAAAEHUE A3bIKOM
MaTemMaTUKM U MaTeEMATUUYECKOWN KyNbTYPOM KaK CPeaCcTBOM NO3HAHMSA MUpPa, FOTOBHOCTb
OCYLLLECTBAATb NPOEKTHYIO M UCCAeA0BaTENbCKYIO AeATeIbHOCTb MHANBUAYANBHO U B rpynne.

METAMNPEAMETHbIE PE3Y/IbTATbI
Mo3HaBaTeibHble YHMBEPCa/ibHble y4ebHble AecTBUA
ba3oBble norMyeckune aencTema:

—  BbIIB/IATb M XapaKTepM30BaTb CYLLECTBEHHbIE NPU3HAKM MaTEMATUUYECKNX 0OBEKTOB, MOHATUIN,
OTHOLUEHMI MeXAY NOHATUAMM, GOPMYINPOBATL ONpeae/eHNA NOHATMI, yCTaHaBAMBaTb
CYLLEeCTBEHHbIV NPU3HaK KnaccuduKaumm, oOCHOBaHUA ana 0606LeHMA U CpaBHEHUSA, KpUTEpUU
NPOBOAMMOro aHaNn3a;

—  BOCNPUHMMaTb, GOPMYIMPOBaTb M NPeobpa3oBbIBaTb CYKAEHUA: YTBEPAUTENbHbIE U OTPULIATENbHbIE,
eAWHUYHbIe, YacTHble K 0bLine, YCNOBHbIE;

—  BblABNATb MaTeEMATUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTMBOpPEUMA B PaKTax, AAHHbIX,
HabAeHUAX N YTBEPKAEHUAX, Npesaarate KPUTEPUN ANA BbIABNEHUA 3aKOHOMEPHOCTEN U
npoTUBOpPEYUiA;

—  [AenaTtb BblBOAbI C UCMNO/Ib30BaHMEM 3aKOHOB IOTMKM, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aKNOYEHUH,
YMO3aKA0YeHWUI Mo aHanoruu;

—  MPOBOAMUTb CAMOCTOATE/IbHO A0Ka3aTeNbCTBa MaTeMaTUUYECKUX YTBEPKAEHWUI (NpaMble 1 OT
NPOTUBHOTO), BbICTPaNBaTb apryMeHTaLuio, NPUBOANTL NPUMEPbI U KOHTPNPUMEpPbI, 060CHOBbIBaTb
cobCTBEHHbIE CYXAEeHNA 1 BbIBOAbI;

— BblbUpaTb cnocob pelueHns yyebHoM 3a434m (CpaBHMBATb HECKOJIbKO BAapMaHTOB peLleHuns, BbIbnpaTtb
Hanbonee NOAXOAALLMI C Y4ETOM CAMOCTOATENbHO BbIAENEHHbIX KpUTEPUEB).

basosble nccneposartesibCkme AEViCTBMﬂI

—  WCNOJIb30BaTb BOMPOCHI KaK UCCNEL0BATENbCKMI MHCTPYMEHT NO3HaHWA, OPMYIMPOBATL BOMPOCHI,
dUKcupylowme npotTusopeyre, Nnpobaemy, yctaHaBNIMBaTb MCKOMOE M AaHHOe, GopMMpPOoBaThb
rmnoTesy, apryMmeHTUPOBaTh CBOIO MNO3ULMIO, MHEHME;

—  MpPOBOAMTb CAMOCTOSATE/NIbHO CM/IAHWUPOBAHHbIN 3KCNEPUMEHT, UCCNEA0BaHME MO YCTaHOB/IEHUIO
ocobeHHOCTe MmaTemaTMYeckoro ob6bekTa, ABEHUA, NPOLEecca, BbIAB/IEHUIO 3aBUCUMMOCTEN MexKay
obbeKTamu, ABNEHMAMMN, NpoLeccamu;



— camocToATeNbHO GpopMyIMpoBaTb 0606LLEHUA U BbIBOAbLI NO pe3y/bTaTamM NposeaéHHOro
HabAeHUA, NCcCneaoBaHMaA, OLEHUBaTb A0CTOBEPHOCTb NOYUYEHHbIX PE3Yy/bTaToB, BbIBOAOB U
obobueHni;

—  MNPOrHO3MpoBaTb BO3MOXKHOE Pa3BUTUE MPOLLECCA, @ TaKKE BblABUIaTb NPEANONOMKEHMUA O €ro
pa3BUTUN B HOBbIX YC/I0BUSX.

Pabota c nHpopmaumen:

—  BbIABNATb AedULUTbLI UHOPMAaLUK, AaHHbIX, HEOBXOAUMBIX A1 OTBETa Ha BOMNPOC U ANA pelleHua
3ajauu;

—  BblBUpPaTb MHPOPMALMIO U3 UCTOYHUKOB PA3/INYHBIX TUMOB, aHA/M3NPOBaATb, CUCTEMATU3MPOBATL U
WHTEPNPETMPOBATbL MHPOPMALMIO Pa3INYHbIX BUAOB M GOpPM NpeacTaBAeHus;

—  CTPYKTYypupoBaTb MHbOpPMaLMIO, NPeacTaBaaTb €€ B pa3inyHbIx popmax, MANOCTPUPOBATb
rpaduyecky;

—  OUEeHMBaTb HAAEKHOCTb MHGOPMALLMM MO CAMOCTOATENbHO CHOPMYANPOBAHHBIM KPUTEPUAM.

KOMMYHUKaTUBHbIE YHUBepCabHble yuebHble aeincTeuma
ObuieHue:

—  BOCMPUHUMATbL U GOPMYINPOBATL CYXKAEHUA B COOTBETCTBMM C YCOBUSMM U LENAMM 0BLLEHUSA, ACHO,
TOYHO, FPAMOTHO BbIPaXKaTb CBOI TOYKY 3PEHUA B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHUA
Mo Xo4y pelleHuns 334341, KOMMEHTUPOBATb NONYYEHHbIN pPe3yabTaT;

— B Xxogae obcyaeHus 3a4aBaTb BOMNPOCHI MO CYLLECTBY 0OCYKAaeMOM TeMbl, NPObiembl, peluaemon
3a/a4yu, BbICKa3blBaTb UAEU, HaLLeNeHHble Ha MOWUCK pelleHua, CONOCTaBAATb CBOW CYXKAEHUA C
CYXKOAEHUAMMN APYTUX YYaCTHUKOB AMasiora, 06HapyKMBaTb pas/iMume U CXoACcTBO NO3ULMNA, B
KOpPpPEKTHOM dopme GopMynnpoBaTb Pa3HOTrNacKaA, CBOU BO3PANKEHUS;

—  NpeAcTaBNATb Pe3y/ibTaThl PeLIeHUs 3a4a4K, SKCNePUMEHTa, UCCNeaoBaHNA, NPOEKTa,
CaMOCTOATE/IbHO BblIbMpPaTb GOpPMaT BbICTYMJ/IEHUSA C YYETOM 3a4a4 Npe3eHTaunm u ocobeHHocTeln
ayautopuu.

PerynatueHble yHMBEpCanbHble yuebHble geicTena
CamoopraHusaumsn:

—  COCTaBAATb NNaH, aATOPUTM peLleHuA 3aa4m, BblbMpaTb cnocob peleHna ¢ y4éTom MMetoLwmnxca
pecypcoB 1 cOH6CTBEHHbIX BO3MOXHOCTEW, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPUAHTBI PELLEHUN C
YY4ETOM HOBOWM MHbOPMaLUW.

CaMOKOHTPO/1b, SMOLMOHANbHbI UHTENNEKT:

— BNafeTb HaBblkaMu NO3HaBaTe/IbHOW pedieKCUU KaK 0CO3HaHMA CoBepLUaeMblX AeUCTBUIM U
MbIC/IUTE/IbHbIX MPOLLECCOB, UX Pe3y/1bTaToB, BaAeTh CNocobammn CamonpoBEPKN, CAMOKOHTPOA
npouecca v pesyibTaTa peleHna maTeMmaTMYeckon 3agaum;



npeaBnaeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb NPU pPeLleHnn 3a4a4n, BHOCUTb KOPPEKTUBbI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0B6CTOATENbCTB, AaHHbIX, HANAEHHbIX OLMBOK, BbIABAEHHbIX
TpyaHocTewn;

OLEHMBATbL COOTBETCTBME pPe3y/ibTaTa LLen U YCA0BUAM, OOBACHATL MPUUMHBI OCTUNKEHUA UK
HeLOCTUKEHUA pe3ynbTaToB AeATe/IbHOCTU, HAaX0AUTb OLWMBOKY, AaBaTb OLEHKY NPUOobpeTEHHOMY
OnbITY.

CoBmecTHaAa oeATeNbHOCTb:

NMOHUMaATb W UCMO/Ib30BaTb NPENUMYLLECTBA KOMaHAHOM U UHAMBUAYaNbLHOW PaboTbl NPU pelleHmn
y4ebHbIX 33434, NPMHUMATb LLe/Ib COBMECTHOM AeATENbHOCTM, NAaHMPOBATb OPraHn3aLmio
coBMecTHOM paboTbl, pacnpeaensatb BUAbl paboT, 4oroBapmBaTbhCca, 06CyKAaTb NPOLLECC U pe3yabTaT
paboTbl, 0606LaTh MHEHUA HECKOIbKUX NHOAEN;

y4acTBOBaTb B rpynnosbix ¢opmax paboTbl (06cykaeHMsA, 0BMEH MHEHUIA, KMO3rOBbIE LUTYPMbI» U
WHblE), BbINOIHATL CBOIO YacCTb PaboTbl U KOOPAUHMPOBATbL CBOU AEMCTBUA C APYTMMMN YNEeHaMM
KOMaH/bl, OLLEHMBATb Ka4eCTBO CBOEro BKNaAa B 06LMIM NPOAYKT N0 KpUTEPUAM, ChOpMYINPOBaHHbIM
YYacTHMKamMM B3aUMOLENCTBUA.

MPEAMETHBbIE PE3Y/IbTATHI

K KoHUy 06y4yeHua B 10 Knacce obyyatowminca NoayumT ciegyowme npegMeTHble pesyabTaThl N0 OTAEAbHbIM

Temam pabouyeit nporpammsl yuebHoOro Kypca «Anrebpa 1 Hayasna maTeMaTUUYECKOro aHaan3a»:

Yucna mn BblMUCNEHUA:

cBob604HO ONepMpoBaTh NOHATUAMMU: paLMOHaNbHOE YNCNo, beckoHeYyHas nepuogmyeckas a4pobs,
NPOLLEHTbI, MPPALMOHa/IbHOE YMC/I0, MHOXKECTBA PaLMOHa/IbHbIX U AEUCTBUTE/IbHbIX YMCEN, MOAY/ b
OEeNCTBUTENIbHOIO YMCna;

NPUMEHATb APO6U 1 NPOLLEHTLI ANA PelleHMA NPUKAAAHbIX 3324 U3 Pa3/INYHbIX OTPacaei 3HaHUI U1
peasibHOM XMU3HW;

NPUMEHATb NPUBANKEHHbIE BbIMMCNEHUA, MPaBUIA OKPYINEHNS, NPUKUAKY U OLEHKY pe3y/bTaTta
BbIYNCNEHUIA;

cB0b604HO ONEepMUPOBaTb NOHATUEM: CTEMEHD C LIE/IbIM NOKa3aTeleM, MCNONb30BaTb NOAXOAALLYIO
dopmy 3anncu gencTBUTENbHbIX YNCEN A5 PeLleHUs NPaKTUYeCKUX 3a4a4 1 NpeacTaBAeHNa AaHHbIX;

cB060AHO ONepMpoBaTh NOHATMEM: apUOMETUUYECKMII KOPEHDb HAaTYPaNbHOW CTEMNEHW;

cB06OAHO OMNEepMpPOoBaThL MOHATMEM: CTEMEHDb C PALLMOHAJIbHLIM NOKa3aTesieM;

cB060AHO ONepupoBaTh NOHATUAMM: NOrapudM YMCAa, AECATUYHBIE U HATYPasbHble Orapudmbl;
cB060AHO ONepMpPoBaTh NOHATUAMM: CUHYC, KOCUHYC, TAHTEHC, KOTAHFEHC YNCNOBOrO aprymMeHTa;

onepunpoBaTtb NOHATUAMMWU: APKCUHYC, aPKKOCUHYC U aPKTAHIFEHC YNC/TOBOTO aprymeHTa.

ypaBHEHMﬂ N HEPABEHCTBA:



- CBOﬁOAHO onepunpoBaTb NOHATUAMMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, PaBHOCU/IbHbIE
YpaBHEHUNA U ypaBHEHUA-CNeaACTBUA, pPaBHOCU/IbHbIE HEPABEHCTBA,

—  MPUMEHSATb Pa3IMYHbIe MEeTOAbl PeLleHNs PaLNOHAIbHbIX U A4POBHO-PaLMOHANbHBIX YPAaBHEHUN,
NPUMEHATb MeToA, UHTEPBA/IOB A/1A PELLUEHNA HEPABEHCTB;

— cBOBOAHO OMepupoBaTb MOHATUAMM: MHOTOY/IEH OT OAHOMN NEePeMEHHON, MHOTOYEH C LLebiMU
K03 dULMEHTAaMN, KOPHU MHOTOYIEHA, MPUMEHSTb AeN€HNE MHOIOY1IeHa HA MHOTOY/IEH C OCTAaTKOM,
Teopemy besy 1 Teopemy Bueta ana pelweHun 3agad;

— cBOBOAHO ONepmnpoBaTb MOHATUAMMU: CUCTEMA IMHENHBIX YPaBHEHWUI, MaTpuLa, onpeaenuTenb
MaTpuLbl 2 X 2 U ero reoOMeTpUYEcKUit CMbICA, UCNO/b30BaTb CBOICTBA onpeaenuTens 2 x 2 ana
BbIYMC/IEHUSA €ro 3HaYeHNsA, MPUMEHATL ONPeaeIUTENN A PELIEHNA CUCTEMbI IMHEMHbIX YPaBHEHW,
MOAENMPOoBaTb peasibHble CUTYaLumu C NOMOLLLbIO CUCTEMbI IMHENHbIX YPaBHEHWUI, UccneaoBaThb
MOCTPOEHHbIe MOAENN C MOMOLLbIO MaTPUL, U onpeaenTenein, UHTEPNPeTUPOBaTb NOYHEHHbIN
pesynbTar;

—  MCNonb30BaTb CBOMCTBA ,Cl,eﬁCTBMl‘a C KOpHAMU AnA npeo6pa303aHMﬂ Bblpa)KEHVII‘;L'

— BbINOZIHATDL I'Ip806pa3OBaHl/IFI YNCNOBbIX BbIDBHEHMﬁ, coaepxawmnx cteneHn C paunoHaibHbIM
NnoKa3aTenem,;

—  WCNo/ib30BaTb CBOMCTBA IOrapudmoB A41A NpeobpasoBaHNa N0rapnGMUYECKMX BbIPasKEHWN;

— cBOOOAHO OMepupoBaTb MOHATUAMMW: UPPALMOHA/IbHBIE, MOKa3aTe/ibHble U orapudmmyeckme
YPaBHEHMA, HAXOAWUTb UX PELLEHMA C MOMOLLbIO PAaBHOCU/IbHBIX NEPEXOAO0B UK OCYLLECTBAAA
NpPOBEPKY KOpHeW;

—  MPUMEHATb OCHOBHbIE TPUrOHOMETPUYECKME dopMy/ibl AN1A NPeobpa3oBaHNA TPUFOHOMETPUYECKNX
BblpaXKeHui;

— cBOBOAHO OMepupoBaTh MOHATUEM: TOUTOHOMETPUYECKOE YPaBHEHME, NPUMEHATL HE0bXoaUMble
bopmynbl 4N pelleHna OCHOBHbIX TUMOB TPUIOHOMETPUYECKUX YPaBHEHWI;

—  MOAEeNMpoBaTb peanbHble CUTyaLMM Ha A3blKe anrebpbl, COCTaBAATh BblPaXKeHUsA, ypaBHEHNS,
HepaBeHCTBa Mo YCN0BUIO 334a4M, UCC1eL0BaTb MOCTPOEHHbIE MOZE/N C UCMO/Ib30BaHNEM annapaTta
anrebpbl.

OYHKUMM U rpaduKm:

— cB0H6OAHO onepupoBaTb NOHATUAMM: GYHKLUA, cnocobbl 3aaaHMA GYHKLUMK, B3AUMHO 0bpaTHble
bYHKUMK, KoMNo3MLmMA GYHKUNIA, rpadmK GYHKLMM, BbINONHATL 31eMeHTapHble NPeobpasoBaHus
rpadmkos GyHKUMIA;

— cB06OAHO ONepupoBaTb NOHATUAMM: 06NACTb ONPEesEeNeHNs U MHOXKECTBO 3HAYEHUIN QYHKLUKN, HYU
bYHKLMK, NPOMEKYTKM 3HAKONOCTOAHCTBA;

— cBObOAHO ONEpPUPOBaTb MOHATUAMM: YETHbIE U HEYETHbIE QYHKLMK, Nepuognyeckme GyHKUMHN,
NPOMEKYTKM MOHOTOHHOCTU GYHKLMKN, MaKCUMYMbl U MMHUMYMbI GYHKUMK, Hanbobliee
HauMmeHbLUuee 3HaYeHe QYHKLMMN Ha NPOMEXKYTKE;

— cBOOOAHO OMepupoBaTb MOHATUAMM: CTeNeHHasn GYHKLUMA C HATYyPaNbHbIM U LLe/IbIM NOKa3aTeNem,
rpadumk cteneHHoM GYHKLUMM C HaTypanbHbIM U LLeNbIM NoKasaTenem, rpaduk KOPHA N-0i cTeNeHn Kak
bYHKUMM 06paTHOM CcTeneHu € HaTypaabHbIM NoOKasaTenem;



— onepunpoBaTtb NOHATUAMMU: ﬂMHeﬁHaﬂ, KBagpaTtnyHaAa 1 ,CI,pO6HO-I'II/IH€ﬁHaFI d)yHKLI,I/IVI, BbIMOJIHATb
I1eMEHTapHOE nccnegoBaHMe N NOCTpPoeHNE UX I'pa(bMKOB;

— cBob6OAHO ONEepMpPoBaTb NOHATUAMM: NOKa3aTebHAA U Norapudmmnyeckan GyHKLUN, UX CBOMCTBA U
rpadunKm, NCNONb30BaATbL UX FPAadUKK ANA pPeLleHUs YPaBHEHUN;

— cBOOOAHO OMepupoBaTb MOHATUAMMW: TPUTOHOMETPUYECKAS OKPYIKHOCTb, onpeaeneHune
TPUFOHOMETPUYECKUX GYHKLUMI YNCIOBOTO apryMeHTa;

—  Kcnonb3oBaTb rpadpuKkm GpyHKUMIA Ans nccnesoBaHMA NPOLECCOB M 3aBUCUMOCTEN NPU pelleHnn 3aaa4
U3 Apyrux y4ebHbIX NpeaMeToB U peasibHOM XU3HM, BbipaxKaTb GOpMyaaMu 3aBUCUMOCTU MeEXKAY
BE/IMYNHAMU;

Hayana matemaTtnyeckoro aHaausa:

— cBOB6OAHO ONEepupoBaTh MOHATUAMM: apUPMeETMYECKan U reoMeTpUYeckas nporpeccus, 6ecKoHeyHo
ybbiBatoLan reoMeTpuyeckan NPorpeccus, IMHENHbIN 1 SKCMOHEHLMaNbHbIM POCT, OPMYNa CNOMKHbIX
NPOLEHTOB, UMEeTb NPeACTaBAEHME O KOHCTAHTE;

— WNCNO/1b30BaTb Nporpeccnn ana peweHna peaabHblX 3a4a4 NPUKNAAHOIo XapaKTepa,

— cB060OAHO ONEepUpPOBaTb NOHATUAMM: NOCeA0BaTE/IbHOCTb, CNOCO6bI 334aHMA NOC/AeA0BaTeNbHOCTEN,
MOHOTOHHbIE M OrpaHUYeHHble NoCaAeA0BaTe/IbHOCTU, MOHMMaTb OCHOBbI 3aPOXKAEHUA
MaTeMaTMYeCcKoro aHain3a Kak aHaM3a 6eCKOHEeYHO MasibIx;

— cBOOOAHO ONepUpPoBaTb NOHATUAMMU: HENPeEpPbIBHbIE GYHKLUMM, TOYKM pa3pbiBa rpaduka GyHKUmUK,
acMmnToTbl rpaduKa GyHKLMNK;

— cB0ObOAHO OMNepupoBaTb NOHATUEM: QYHKLMA, HEMPEPbIBHAA Ha OTpe3Ke, NPUMEHATb CBOMCTBA
HenpepbIBHbIX GYHKUMIA ANA pelleHuns 3a4ay;

— cB0H6OAHO ONepupoBaTh MOHATUAMMU: NEPBaAA U BTOPasa NPoM3BOAHbIe GYHKLWK, KacaTebHas K
rpadury pyHKumMY;

—  BbIMMCAATb NPOU3BOAHbIE CYMMbI, MPOU3BEAEHWSA, YaCTHOTO M KOMMNO3ULMM ABYX PYHKLMI, 3HATb
NPOn3BOAHbIE 3/1EMEHTAPHbIX QYHKLUMNA;

NCNO/1b30BaTb FTEOMETPUUYECKMIA N GU3MYECKUIA CMbICA MPOU3BOAHON ANA pelleHna 3a4ay.
MHoKecTBa u noruka:
— cBOOOAHO OMNEepUPOBATb MOHATUAMM: MHOMKECTBO, ONEPALLMN Had, MHOXKECTBaMU;

—  WCNoJIb30BaTb TEOPETUKO-MHOMKECTBEHHbIV annapat 418 ONMCaHUA peasibHbIX MPOLLECCOB U ABIEHUH,
npuv peleHnmn 3a4a4 U3 Apyrux y4yebHbix NpeameTos;

- CBOﬁO,CI,HO onepunpoBaTb NOHATUAMMU: onpegeneHune, Teopema, ypasHeHmne-cneancreue, CBOWCTBO
MaTemMaTnu4eckoro O6'bEKTa, AO0Ka3aTe/1bCTBO, paBHOCWU/IbHbIE YPaBHEHNA N HEPABEHCTBA.

— K KoHUy 06y4eHmns B 11 Knacce obydatoWwmiica Noay4muT cneaytowme npeameTHble pesyibTaTbl No
oTAeNIbHbIM TeEMaM paboyeli nporpammsl yyebHoro Kypca «Anrebpa M Hayana maTeMaTUYecKoro
aHanusa»:

Yucna mn BblMUCNEHUA:



cB060OAHO ONEepPMpPOBaTb NOHATUAMM: HAaTypPasbHOE U LLe0e YNCIO0, MHOXKECTBA HaTypasibHbIX U LLebIX
yncen, UCNOJb30BaTb NPU3HAKK AeNMMOCTU Lenbix uncen, HOO n HOK HaTypanbHbIX Yncen ans
pelleHnsn 3a4ad, NPUMeHATb anroputm EBknnaa;

CBO60,£I,HO onepmnpoBaTb NOHATUEM OCTATKa NO MOAY/O, 3aNUCbIBATb HATypPa/ibHble YXUC/1a B PA3/IMYHbIX
NO3UUMNOHHbIX CUCTEMAX CHUCNIEHUA,

cB060OAHO ONEepMpPOBaTb NOHATUAMMU: KOMMAEKCHOE YNC/IO U MHOXKECTBO KOMIM/IEKCHBIX YMcen,
npeacTaBAATb KOMMJEKCHbIE YMCNa B airebpanyeckoit u TpUroHomeTpryeckon Gopme, BbINOIHATb
apudmeTnyeckne onepaLmm c HUMU U M306paxKaTb Ha KOOPAMHATHOM MJIOCKOCTY.

YpaBHeHWA 1 HepaBeHCTBA:

dyH

CBO6OAHO onepumnposBaTb NOHATUAMWU: UPPaALUUNOHA/IbHbIE, NMOKa3aTe/ibHbie U norapmd)mmqecr(me
HepaBeHCTBa, HaXO0A4UTb UX pelleHNnA C NTOMOLLLbIO PaBHOCU/IbHbLIX MNepexoa0s.;

OCYLLLECTBAATbL OTOOP KOPHEN NPU peleHNn TPUTOHOMETPUYECKOro YPaBHEHUS;

CBOﬁOAHO onepmnpoBaTb NOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATb H606XO,CI,VIMbIe
d)OpMyan Aana peweHnAa OCHOBHbIX TUNOB TOUTOHOMETPUYECKUX HEPABEHCTB;

cBO6OAHO OMNEepUPOBaTh MOHATUAMMU: CUCTEMA U COBOKYMHOCTb YPaBHEHMUI U HEPABEHCTB,
paBHOCU/IbHbIE CUCTEMBI U CUCTEMbBI-CIEACTBUA, HAXOAMUTb PELLEHNA CUCTEMbI U COBOKYMHOCTEN
paLMOHa/bHbIX, MPPALLMOHA/bHbIX, MOKa3aTe/IbHbIX M N0rapudMmUYECKUX YPaBHEHUI U HEPABEHCTB;

pewaTb paunoHanbHble, UPppPaLnNOHa/bHbIE, MOKa3aTe/IbHbIE, norapmchqucr(lAe n
TPUTOHOMETPUYECKNE YPaBHEHNA N HEPABEHCTBA, CoAepXalne moayanm 1 napameTpbl;

NPUMEHSATb rpaduyecKkme MeToabl 411 peleHnn ypaBHeHUM U HepaBeHCTB, a TaKkKe 33434 C
napameTpamu;

MOAE/IMPOoBaTb pPeasibHble CUTYyauun Ha A3biKe anrebpbl, COCTaBAATb BbipaxKeHUn, ypaBHEHNUS,
HepaBeHCTBAa U MX CUCTEMbI NO YCA0BMIO 3a4a4M, UCCNeaoBaTb NOCTPOEHHbIE MOAENN C
MCMNonb30BaHWEM annapaTa anrebpbl, UHTEPNPETMPOBATb MNOJYYEHHbIN pe3yibTarT.

KUMKW U rpaduKu:

CTPOUTb rpadmKM KOMNO3NLNKN GYHKLMIN C MOMOLLbIO S1EMEHTAPHOIO UCCAEL0BaHMA U CBONCTB
KOMMo3numm asyx pyHKUMi;

CTPOUTb reomeTpuyeckne ob6pasbl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM NAOCKOCTY;
cBo60AHO ONepPMPOBATb NOHATUAMM: FPAPUKM TPUTOHOMETPUYECKUX GYHKLNIA;

NPUMEHATb d)yHKLI,MM ana moaennposaHmAa U nccnenoBaHMA peasbHbIX NPOLUECCOB.

Hayana matemaTtnyeckoro aHaausa:

NCNoab30BaTb NPOM3BOAHYIO A1A UCCe0BaHNA PYHKLUMN Ha MOHOTOHHOCTb M SKCTPEMYMbI;
HaxoAuUTb Hanbonbllee U HauMeHblLee 3HaYeHUsa GYHKLUUM HEMPEPBLIBHOW Ha OTPE3KE;

MCMOb30BaTb NPOU3BOAHYHO A48 HAXOKAEHMA HAUYYLIEro pelleHns B NPUKAaLHbIX, B TOM YMcCie
COLMaNbHO-3KOHOMMUYECKUX, 3aZa4ax, AN1A OnpeneieHNsa CKOPOCTU U YCKOPEHUSA NpoLiecca, 3a4aHHOoro
dopmynoi nam rpadpuKkom;



cB06OAHO ONepMpoBaTh NOHATUAMMU: NEPBOOOPa3Han, onpeseNéHHbIN MHTErpa, Haxo4uTb
nepBoobpasHble 31eMeHTaPHbIX GYHKLMIA U BbIMMCAATL MHTerpan no popmyne HoloToHa-/lernbHMLa;

HaXoA4MTb NAOLLAAM NAOCKMX GUTYP M 0BBEMDBI TEN C MOMOLLLIO UHTErPana;

MMeTb NpeACcTaB/ieHne 0 MaTeEMaTUYECKOM MOAEINPOBaHMM Ha MPpUMepe CoCTaBaeHUA
anddepeHumanbHbIX ypaBHEHNN;

pewaTb NpUKAagHble 3a4a4n, B TOM 4Yncne counmasibHO-aKOHOMUNYECKOIo U ¢M3MH€CKOI’O XapaKTepa,
cpencrteBamm matemaTn4eCKoro aHaaumsa.



TEMATUYECKOE MNJIAHMPOBAHUE

10 KJTACC
Konunyectso yacos
DNeKTPOHHble (undpoBble)
Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPOrpammbl
B KOHTpO/bHbIE MpakTnyeckme obpasoBate/ibHble pecypcbl
cero
paboTbl paboTbl

1 MHOecTBO AeNCTBUTENbHbIX Ynucen. MHorouneHsl. 24 1 0 -

PaunoHanbHble ypaBHeHUA 1 HepaBeHCTBa. Cuctemol

JNINHEWHbIX YPaBHEHW
2 ®yHKUMKM 1 rpadmkn. CteneHHaa GyHKUMA € LenbiM 12 1 0 ---

nokasarenem
3 ApudmeTMYeCcKnin KopeHb N-0i CTENEHM. 15 1 0 -

NppaumoHanbHble ypaBHeHUA
4 MokasaTenbHaa GyHKUMA. MoKasaTeNbHble ypaBHEHUS 10 1 0 -
5 Norapuémmueckas ¢yHKUMA. Jlorapudmuyeckune 18 1 0 -

ypaBHeHuA
6 TpuroHomeTpuYecKue BbiparKeHUA U ypaBHEHUA 22 1 0 -
7 MNocnepoBaTenbHOCTU M NpoOrpeccumn 10 1 0 -
8 HenpepblBHble pyHKLUMK. Mpom3BOaHAnN 20 1 0 ---
9 MNoBTOopeHue, 0606LEHNE, CUCTEMATM3ALMA 3HAHUI 5 2 0 -
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 10 0




11 K/TACC

KonuyectBo yacos
Ne INeKTpOoHHbIe (undpoBble)
HanmeHoBaHWe pa3nenos v Tem Nporpammel
n/n Bcero KoHTponbHble MpakTuyeckne obpasoBaTesibHble pecypchbl
paboTbl paboTbl
1 NccnepgoBaHue GyHKLMIA C NOMOLLbIO NPOU3BOAHOM 22 1 0 -
2 MNepBoobpasHas U UHTerpan 12 1 0 -
3 lpaduUKM TPUFOHOMETPUYECKUX PYHKLMNA. 14 1 0 -
TpuroHomeTpuyeckne HepaBeHCTBA
4 NppaunoHanbHble, NOKasaTenbHble U Aorapubmmyeckmne | 24 1 0 -
HepaBeHCTBa
5 KomnneKcHble uncna 10 1 0 -
6 HaTtypanbHble n uensle yncna 10 1 0 -
7 CncTeMbl paLMOHabHbIX, UPPALMOHA/bHbIX 12 1 0 -
NoKa3aTenbHbIX N N10rapnPMUYECKMX YPaBHEHU
8 3apayun c napameTpamm 16 1 0 -
9 MoBTopeHMe, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWUI 16 2 0 ---
OBLLEE KONTMYECTBO YACOB MO NPOrPAMME 136 10 0




MOYPOYHOE NJTAHMPOBAHUE

10 KNACC
JaTta DNEeKTPOHHble UNppoBbIe
Konunuectso yacos
n3y4yeHuA obpasoBaTenbHble pecypchbl
Ne n/n | Tema ypoka
KOHTpO/bHbIE MpakTnyeckme - -
Bcero
paboTbl paboTbl

1 MHOecTBO, OnepaLnn Has MHOXECTBAMU M X cBoMcTBa | 1 0 0 - -
2 Ounarpammbl ditnepa-BeHHa 1 0 0 - -
3 MpuMeHeHMe TEOPETUKO-MHOXKECTBEHHOIO annapaTa A/ 1 0 0

peweHna 3aga4
4 PauunoHanbHble Yncna. O6bIKHOBEHHbIE U AEeCATUYHbIE 1 0 0

Apobu, NnpoueHTbl, becKoHeYHble NepuoanYeckmne gpobu
c PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AEeCATUYHbIE 1 0 0

Apobu, NpoueHTbl, beCKoHeYHble Nnepunoanyeckne apobu
6 MpumeHeHWe gpobeit n NPOoLEHTOB AN1A pelleHuns 1 0 0

NPUKNagHbIX 33434
2 MprmeHeHne apobeit n NPOLEHTOB ANA PeLleHnn 1 0 0

NPUKNAAHbIX 33434
g [JenctButenbHble yncna. PauyoHanbHble U 1 0 0

MPPALMOHA/bHbIE YMCNA
9 ApudmeTnyeckune onepaumm c AencTBUTENbHBIMU 1 0 0

yncnamu




10

MOAy}'Ib lCl,el\;1CTBI/ITeﬂbHOI'O yncnia n ero CBOMCTBa

11

MpUBAUNKEHHDBIE BbIYUCIEHUS, MPABUNA OKPYIIEHUS,
NPUKMAKA M OLLeHKa pe3ynbTaTta BblYUCAEHUN

12

OCHOBHble MeToAbl pelweHns Lenbix n ApobHo-
PaLUMOHa/IbHbIX YPAaBHEHUI N HEPABEHCTB

13

OCHOBHble MeToAbl peLleHnn Lenblx U ApobHo-
pPaLMOHaNbHbIX YPaBHEHWUI N HEPABEHCTB

14

OcHoBHble meToapbl peweHna Lenbix n ApO6HO-
PaUunNOHaNIbHbIX ypaBHeHMﬁ 1N HEPABEHCTB

15

MHoOrouneHbl OT 04HOM NepemeHHoNn. [leneHne
MHOro4sieHa Ha MHOro4YaeH ¢ octaTkom. Teopema besy

16

MHorouneHbl ¢ uenbimn koapopuumneHTamm. Teopema
Buerta

17

PeleHune cuctem MHENHbIX ypaBHEHWA

18

PelweHune cuctem IMHENHbIX YypaBHEHUA

19

MaTpuua cuctembl IMHENHbIX YPaBHEHUN.
Onpeaenutenb MaTpuLbl 2X2, ero reoMeTpUYeCcKnin
CMbICN M CBOWMCTBA; BblYMCNEHUE €r0 3HAaYEeHMUA

20

Onpeaenutenb MaTpuLbl 2X2, ero reoMeTpUYecKnin
CMbIC/1 U CBOWCTBA; BblYMCAEHME €70 3HAYEHUSA

21

MpumeHeHWe onpeaenuTens ons peLleHns cCucTemMbl
NINHENHbIX YpaBHEHWUM




22

PelweHune npuknagHbIX 3a4a4 C NOMOLLBIO CUCTEMBI
NINHEeMHbIX YpaBHEHWUM

23

PelweHne npuKknagHbIX 3a4a4 C NOMOLLBIO CUCTEMBI
JNINHEWHbIX YPaBHEHW

24

KoHTposibHaa paboTa: "PaunoHanbHble ypaBHEHMA U
HepaBeHCTBA. CUCTEMbI IMHENHBIX YPaBHEHWIA"

25

®yHKLMA, cnocobbl 3agaHna GyHKUUKU. B3anmHo
obpaTHble GyHKUMM. Komno3nums GyHKLNIM

26

Mpaduk GyHKUMK. dnemMeHTapHble NpeobpasoBaHmus
rpadmkoB GyHKUMI

27

O6nacTb onpeaesieHNa U MHOMECTBO 3HaYeHui
bYHKLMKN. Hynn dyHKUMK. TIPOMEKYTKM 3HAK
NOCTOAHCTBA

28

YéTHble M HeYéTHble PpyHKUMK. Mepnoguyeckune
bYHKLMN. NPOMENKYTKM MOHOTOHHOCTU GYHKLUUM

29

MaKcmymbl U MUHUMYMbI GYHKUMU. Hanbonbluee n
HavMmeHbLlUlee 3HaYeHne GYHKUMU Ha MPOMEKYTKe

30

JNInHenHan, KBagpaTUYHasA U APOOHO-MHENHan PyHKUUK

31

dnemeHTapHOE UccNef0BaHUE U NOCTPOEeHUe rpadmKoB
3TUX QYHKLNI

32

dnemeHTapHOE UccNef0BaHUE M NOCTPOeHUe rpadmKoB
3TUX PYHKLUN

33

CreneHb C uenbiMm nokasatenem. buHom HbioTOHA




34

CreneHb C uenbiMm nokasatenem. buHom HbroTOHaA

CreneHHan QYHKLMSA C HaTYPasibHbIM U Le/1biM

35
nokasaTenem. E€ csoiicTea u rpadmk

36 KoHTponbHasa paboTa: "CTeneHHan ¢pyHKums. EE cBoicTBa
n rpadpuk"

37 ApudmeTrnyecKmin KopeHb HaTypasibHOM CTEMEHU U ero
CBOICTBA

38 ApndmeTnyecKkmnii KopeHb HAaTypabHOM CTENEHU U ero
CBOWMCTBA

39 Mpeobpa3oBaHMA YNCOBbIX BbIPArKEHWUI, COAEPKALLMX
CTENEHU U KOPHMU

40 MpeobpasoBaHMUs YNCAOBbIX BbipaXKeHUN, COAEPKALLMX
CTEeNeHU U KOpHU

a1 Mpeobpa3oBaHMA YNCNOBbIX BbIParKEHWUN, COAEPKALLMX
CTENEHMU U KOPHU

4 NppaupnoHanbHble ypaBHeHMA. OCHOBHblE METOAbI
peLleHns UPPaLMOHa/bHbIX YPaBHEHWI

43 UppaunoHanbHble ypaBHeHNA. OCHOBHble MeTOAbl
peLleHnsa nppaLmMoHaabHbIX YPaBHEHWUI

a4 NppauyoHanbHble ypaBHeHUA. OCHOBHblE METOAbI

peleHna MPPaLMOHaAIbHbIX YpaBHEHW




45

PaBHOCU/bHbIE NEepexoabl B pelleHnn MppaLMoHaAbHbIX
ypaBHEHMUM

46

PaBHOCU/IbHbIE NEepPexoAbl B pelleHUn MpPaLLMOHaNbHbIX
YPaBHEHM

47

PaBHOCU/IbHbIE Nepexoabl B pelleHUn MpPaLLMOHabHbIX
YpaBHEHUN

48

PaBHOCU/IbHbIE NEepexoAbl B pelleHnn MppaLMoHaAbHbIX
ypaBHEHMUM

49

CsolictBa U rpaduK KOPHA N-0M CTENEHUN KaK QYHKLMM
0bpaTHO CTEMEHU C HaTypaJibHbIM MOKa3aTeNem

50

CBoicTBa 1 rpad MK KOPHA N-0M CTENeHUN Kak GyHKLMK
06paTHOW CTENEHM C HAaTypasibHbIM NOKasaTenem

51

KoHTponbHasa paboTa: "CBoincTBa 1 rpadMK KOpHA N-oW
cteneHu. ppaumoHanbHble ypaBHeHUa"

52

CreneHb C PaunNOHa/IbHbIM NOKa3aTenem n eé cBoliCcTBa

53

CreneHb C PaunoOHa/IbHbIM NOKa3saTenem n eé cBolicTBa

54

CreneHb C PaunoOHa/IbHbIM NMNOKa3saTenem u eé cBolCTBa

55

MoKkasaTenbHaa GyHKUMA, €€ CBOMCTBA U rpaduK

56

Ncnonb3osaHue rpaduka GyHKLMM ANs peLlleHuns
YpaBHEHWIA

57

Ncnonb3osaHue rpaduka GyHKLMM ANA peLleHuns
YypaBHEHUN




58

lNokasaTenbHble YPaBHEHUA. OcHoBHble meToab!
peweHnA NOKa3aTe/IbHbIX ypaBHeHMﬁ

59

MoKasaTtenbHble ypaBHeHUA. OCHOBHble MeToApbl
pelleHnA NoKasaTe bHbIX ypaBHEHW

60

Moka3aTesibHble ypaBHeHUA. OCHOBHbIE METOAb!
pelleHus NokasaTeNbHbIX YpaBHEHU

61

KoHTponbHasa paboTa: "MoKasaTenbHaa GyHKLMA.
MoKasaTenbHble ypaBHeHUA"

62

Norapuém yncna. Ceoictea norapudpma

63

Norapuém ymncna. Ceoictea norapudpma

64

Norapuém ymncna. Ceoicrea norapudpma

65

[ecaTuuHble U HaTypanbHble Aorapudmsl

66

[ecaTuuHble U HaTypanbHble Aorapudmsl

67

MpeobpasoBaHue BbIparKEHWI, COAEPHKALLUX TOrapudPmbl

68

MpeobpasoBaHue BbIparKeHWI, COAEPKALLUX TorapudPmbl

69

MpeobpasoBaHue BbIparKEHWI, COAEPKALLMX TOrapudPmbl

70

Norapudmmyeckas dyHKUMSA, e€é cBoCTBa U rpaduk

71

Norapuédmmyeckas ¢pyHKUMSA, e€é cBoMCTBA U rpaduk

72

Mcnonb3osaHue rpaduka GyHKLMM ans peLleHuns
ypaBHEHUM




Mcnonb3oBaHue rpaduka pyHKUMM oA pelleHus

73 .
ypaBHeHWI

24 Norapudmmnuyeckune ypasHeHMA. OCHOBHblE MeTOADI
peleHuns norapuPmmMyYecknx ypaBHeHNUN

75 JNorapudmmyeckne ypasHeHMA. OCHOBHblE MeTOAbI
peleHnsa NorapnPmmyecKkmx ypaBHeHUN

26 Norapudmmnuyeckune ypasHeHUA. OCHOBHblE MeTOADI
peLeHns NorapnPpmmyecKmx ypaBHEeHWU

27 PaBHOCU/IbHbIE NEepPexoAbl B pelleHnn norapudmmyeckmx
YPaBHEHM

78 PaBHOCW/IbHbIE NEpPexobl B peleHnn norapudmmyeckmx
YpaBHEHUN

29 KoHTposbHasa paboTa: "lorapupmunyeckan GyHKUms.
Norapnemmyeckme ypaBHeHUA"

80 CUHYC, KOCMHYC, TaHTEHC M KOTaHTeHC YMCN0BOTO
aprymeHTa

81 CMHYC, KOCMHYC, TaHTEHC M KOTaHreHC YNCA0BOIO
aprymeHTa

82 APKCUHYC, apKKOCMHYC M apKTaHreHC YUCI0BOTO
aprymeHTa

83 APKCUMHYC, apKKOCMHYC M aPKTaHTeHC YMCI0BOTO

aprymeHTa




84

TpuUroHOMeTpUYECKasa OKPYKHOCTb, onpeseneHue
TPUFOHOMETPUYECKUX GYHKLMIA YMCNOBOrO aprymeHTa

85

TpuroHomeTpuyecKkasn OKPYKHOCTb, onpeseneHune
TPUrOHOMETPUYECKUX QYHKLIMIA YNCNOBOIO aprymeHTa

86

OcHoOBHble TpUroHoMeTpuyeckme Gopmybl

87

OcHoBHble TpUroHoMeTpuyeckme Gpopmynbl

88

OCHOBHble TpUroHoMmeTpuyeckme Gopmybl

89

OcCHOBHble TpUroHomeTpuyeckme Gopmybl

90

MpeobpasoBaHne TPUTOHOMETPUYECKUX BblpPaXKeHUM

91

MpeobpasoBaHMe TPUTOHOMETPUYECKUX BblpPaXKeHUM

92

MpeobpasoBaHue TPUTOHOMETPUYECKUX BblPaXKEHU

93

MpeobpasoBaHMe TPUTOHOMETPUYECKUX BblpaXKeHU M

94

PelleHne TPUroHOMETPUYECKMX YPaBHEHWI

95

PelleHne TPUroHOMETPUYECKMX YPaBHEHWI

96

PelleHne TPUroHOMETPUYECKMX YPaBHEHWI

97

PelleHne TPUroHOMETPUYECKUX YPaBHEHWI

98

PelleHWe TPUroHOMETPUYECKMX YPABHEHWI

99

PelleHne TPUroHOMETPUYECKUX YPABHEHWI




100

PelleHne TPUroHOMETPUYECKUX YPABHEHWI

101

KoHTponbHasa paboTa: "TpuroHomeTpuyeckme
BbIPaXKEHMA U TPUrOHOMETPUYECKMNE YpaBHEHUA"

102

MocnepoBaTenbHOCTU, cnocobbl 3a4aHKA
nocneposartesibHocTen. MeToa maTtemaTUUYECKOM
MHAYKLMU

103

MOHOTOHHbIE 1 OorpaHn4yeHHbIEe NocnenoBaTe/IbHOCTU.
UcTtopuna aHanunsa 6eCcKoOHeYHO ManbIx

104

ApudmeTnyeckas nporpeccus

105

FreomeTpuyeckas nporpeccus

106

beckoHe4yHO Y6bIBalOLLI,aFI reomeTpunyecKkaa nporpeccuma

107

Cymma 6ecKoHeYHO ybbIBaloLLElN reOMETPUYECKO
nporpeccum

108

JINHeHbIN N 3KCNOHeHUMaNbHbIM pocT. Yucno e.
dopmyna CNOXKHbIX NPOLLEHTOB

109

JINHEeHbIN N 3KCNOHEeHUMaNbHbIN pocT. Yucno e.
dopmyna CNOMKHbIX NPOLEHTOB

110

Mcnonb3oBaHMe NPOrpeccun ANs pelleHmsa peanbHbiX
3a4a4 NPUKAALHOro XapakTepa

111

KoHTponbHana paboTa: "MocnenosatesibHOCTM U
nporpeccmn’”




112

HenpepbiBHble GYHKLMMN U UX CBOUCTBA

113

Touka pa3spbiBa. ACUMNTOTbI rPadUKoB GyHKLUNIMA

114

CBoicTBa PYyHKLUNI HEMPEPbIBHbIX Ha OTpe3Ke

115

CBoicTBa PyHKUUI HEMPEPBIBHbIX Ha OTpe3Ke

116

MeToa MHTepBanoB ANA pelleHnsa HepaBeHCTB

117

MeToa MHTepPBasioB A1A PelleHns HepPaBeHCTs

118

MeToa MHTepPBasioB A1A PelleHUs HepPaBeHCTs

119

MpuMeHeHMe CBOICTB HeMpPepbIBHbIX PYHKLMIN ann
peleHuns 3aga4

120

MpMMeHeHMe CBOMCTB HeMpepbIBHbIX QYHKLMI A5
pelleHMA 3a4a4

121

MepBas 1 BTOpas NPou3BoAHble GYHKLMM

122

Onpep,eneHme, FEOMETpW—IECKMl\;I CMbICh I'IpOM3BOLI,HOI‘;1

123

Onpeaenexne, GU3NYECKUIN CMbIC/T NPOU3BOAHOM

124

YpaBHeHMe KacaTeNbHOM K rpadmKy GyHKLUN

125

YpaBHeHWe KacaTeNbHOM K rpadmKy GyHKLUN

126

Mpoun3BoAHbIE 31eMEHTaPHbIX GYHKL M

127

Mpoun3BoAHble 31eMeHTapPHbIX GYHKL MU




178 Mpoun3BoaHasA CymMbl, NPOU3BEAEHUSA, YaCTHOIO U 1 0

KOMMO3nUMnN GyHKLUMIN
129 Mpoun3BoAHasA CyMMbl, MPOM3BEAEHUS, YaCTHOIO U 1 0

KOMMNO3nLUMK GyHKL MM
130 Mpon3BoAHasA CyMMbl, MPOU3BEAEHUS, YaCTHOIO U 1 0

KOMMO3ULMU GYHKLMIN
131 KoHTponbHaa pabora: "MpoussogHas" 1 1 --- ---
13 MoBTopeHMe, 0606LLEHNE, CUCTEMATM3ALMA 3HAHWIA: 1 0

"YpaBHeHua"
133 MosTopeHue, 060bLLEHME, CUCTEMATU3ALMA 3HAHWIA: 1 0

"®OyHKUMN"
134 NToroeas KoHTposbHaA paboTa 1 1 --- ---
135 NTorosasa KOHTpobHaA paboTa 1 1 --- -
136 MoBTOpeHue, 0606LEHNE, cUCTEMATM3ALMA 3HAHUI 1 0 - -
OBLUEE KOJTIMYECTBO YACOB NO NPOrPAMME 136 10 ---




11 K/TACC

Konnuyectso vacos

[JaTa ONneKTpOoHHble umdpoBble
Ne n/n | Tema ypoka
B KoHTponbHble MpakTnyeckme n3yyeHua | obpasoBaTesibHble pecypchbl
cero
paboThbl paboTbl

1 MprMmeHeHMe NPON3BOAHON K UCCAea0BaHNIO YHKUMIM Ha | 1 0 0 - -
MOHOTOHHOCTb W 3KCTPEMYMbI

2 MpumeHeHMe NPon3BOAHON K UccnenoBaHnto GyHKUMM Ha | 1 0 0 - -—-
MOHOTOHHOCTb U 3KCTPEMYMDbI

3 MpumeHeHMe NPon3BOAHON K UccnenoBaHnto GyHKUMM Ha | 1 0 0 - ---
MOHOTOHHOCTb W 3KCTPEMYMbI

4 MprMmeHeHWe NPON3BOAHON K UCCAea0BaHNIO YHKUMIM Ha | 1 0 0 - -
MOHOTOHHOCTb W 3KCTPEMYMb!

5 MpumeHeHMe NPon3BOAHON K UccnenoBaHnto GyHKUMM Ha | 1 0 0 - -—-
MOHOTOHHOCTb U 3KCTPEMYMDbI

6 MpumeHeHne NPon3BOAHON K UccaenoBaHnio GyHKUMM Ha | 1 0 0 - ---
MOHOTOHHOCTb W 3KCTPEMYMbI

7 HaxoxaeHne Hanbonblero n HaMMeHbLIero 3Ha4yeHus 1 0 0 - -
HenpepbIBHON GYHKLMN Ha OTpe3Ke

8 Haxo»aeHne HanbonblLero n HaumeHbLIEero 3Ha4yeHumsn 1 0 0 - -
HenpepbiBHOW QYHKLMM Ha OTpe3Ke

9 HaxoxaeHne Hanbonblero n HaMMeHbLIEero 3Ha4YeHus 1 0 0 --- ---

HenpepbIBHOM GYHKLMM Ha OTpesKe




10

HaxorkaeHve Hanbonblero U HaMMeHbLIEro 3Ha4YeHun
HenpepbIBHOM GYHKLMM Ha OTpesKe

11

HaxoxaeHne Hanbobllero U HaMMeHbLIEro 3HaYeHun
HenpepbiBHOW QYHKLMM Ha OTpe3Ke

12

HaxoaeHue HanbobLIero U HaMMeHbLLEro 3Ha4YeHun
HenpepbiBHOM PYHKLMM Ha OTpesKe

13

anMEHEHMe I'lpOVI3BOp,H0171 ANA HaxoxXaeHuAa
Haunny4yuwero peweHunAa B NpUKAaaHbIX 3a4a4ax

14

MpumeHeHne I'IpOVI3BOAHOl\;1 ANnAa HaxoxXaeHuAa
Haunny4dulero peweHuna B NpUKAaaHbIX 3a4a4aX

15

MpumeHeHMe NPOU3BOAHON A5 ONpeaeneHmna CKOPOCTH
M YCKOpEeHuA npouecca, 3afaHHOro Gopmynon nam
rpapukom

16

MpumeHeHe NPOU3BOAHON AN onNpeaeNeHna CKOPOCTU
N YCKOPEHUSA npouecca, 3agaHHoro ¢opmynon nam
rpapukom

17

Komnosunums GyHKLmMA

18

Komnosunums GyHKLmMiA

19

Komnosnuus GpyHKUmMA

20

FeomeTpunyeckne obpasbl ypaBHEHUIA HAa KOOPAMHATHOM
NNOCKOCTH

21

leomeTpuyeckne obpasbl ypaBHEHUIA HA KOOPAMUHATHOM
NNOCKOCTH




22

KoHTposibHan paboTa: "UccnepgoBaHne dyHKUMI C

~n

NOMOLLbIO NPOnN3BOAHOM

23

MepBoobpasHasn, OCHOBHOE CBOMCTBO NepBoobpasHbIX

24

MepBoobpasHble 3neMeHTapPHbIX GYHKUMIA. MpaBuia
HaxoXAeHMA NepBo0bPaA3HbIX

25

MepBoo6pasHble aiemMeHTapHbIX GyHKUMIA. MNpasuna
HaxoXAeHuA nepBoobpasHbIX

26

WNHTerpan. FeomeTpuyeckmii CMbICI MHTErpana

27

BbluncneHune onpeaenéHHoro nHTerpana no popmyne
HbtoToHa-/1elibHMua

28

BbluncneHune onpegenéHHoro MHTerpana no popmyne
HbtoToHa-/1elibHMUa

29

MpMMeHeHMe MHTerpana Aaa HaxoXAeHUs naowaaen
nAocKkux ouryp

30

anMEHeHMe UHTErpana gna HaxoxgeHunaA 06bEémos
reoOMeTpUYECKUX TeN

31

Mpumepbl peweHnin gupdpepeHLmnanbHbIX ypaBHEHNI

32

Mpumepbl peweHnin gupdpepeHLmnanbHbiX ypaBHEHNI

33

MaTtemaTtuyeckoe MoAeANPOBaAHME PeasibHbIX NPOLECCOB
c nomolwpto anddepeHumanbHbIX YPaBHEHUN

34

KoHTposbHan pabota: "lMepBoobpasHan n nHterpan”




35

TpuroHomeTpUyeckne GyHKLNUK, UX CBOWCTBA U rpaduKn

36

TpuroHomeTpUuyeckme GyHKLUK, UX CBOWCTBA U rpaduKn

37

TpuroHomeTpUuyeckne GpyHKLNUK, UX CBOWCTBA U rpaduKn

38

TpuroHomeTpuyeckne GyHKLMU, X CBOMCTBA M rPadUKM

39

TpuroHomeTpuyeckne GyHKLMU, X CBOMCTBA M rPadUKM

40

OT60p KOpHEeN TPUFOHOMETPUYECKUX YPaBHEHUI C
NMOMOLLLbIO TPUTOHOMETPUYECKOM OKPYHKHOCTU

41

OT60p KOpHEM TPUrOHOMETPUYECKUX YPaBHEHUI C
MOMOLLbIO TPUFOHOMETPUYECKOWM OKPYKHOCTU

42

OT6op KOpHEN TPUFOHOMETPUUECKUX YPABHEHUM C
NMOMOLLbIO TPUTOHOMETPUYECKOM OKPYKHOCTU

43

OT60p KOpHEN TPUFOHOMETPUYECKUX YPaBHEHUI C
NMOMOLLLbIO TPUTOHOMETPUYECKOM OKPYHKHOCTU

44

PeweHne TproHomeTprUyeCKMX HEPABEHCTB

45

PeweHune TPUTOHOMETPUYECKUX HEPABEHCTB

46

PeweHune TPUTOHOMETPUYECKUX HEPABEHCTB

47

PeweHune TPUTOHOMETPUYECKUX HEPABEHCTB

48

KoHTposibHana paboTa: "paduKkm TPUroHoMeTpUYeCcKmx
bYHKUMIN. TpUroHomeTpryeckne HepaseHcTBa"

49

OcHoBHble meToapbl peweHnA NOKa3aTe/IbHbIX HEPABEHCTB




50

OcHoBHble meToapl peweHnA NOKasaTe/IbHbIX HEPABEHCTB

51

OcHoBHble meToapl peweHnA NOKasaTe/IbHbIX HEPABEHCTB

52

OcHoBHble meToapl peweHnA NOKasaTe/ibHbIX HEPABEHCTB

53

OCHOBHble MeToAbl peLleHnna orapuPMUYecKmx
HepaBeHCTB

54

OcHoBHble meToapbl peweHnAa norapmd)mw-lecr(mx
HepaBeHCTB

55

OCHOBHble MeToAbl peLleHuns orapnudmmyecknx
HepaBeHCTB

56

OCHOBHble MeToAbl peLleHna orapuMUYecKmx
HepaBeHCTB

57

OcHoBHble meToapbl peweHna nppaLlMoHanbHbIX
HepaBeHCTB

58

OCHOBHble MEeTOAbI PeLUeHNs UPPaALMOHA/bHbIX
HepaBeHCTB

59

OCHOBHble METOAbI PEeLLEHUA MPPALMOHANbHbIX
HepaBeHCTB

60

OcHoBHble meToapbl peweHna nppaLtMoHanbHbIX
HepaBeHCTB

61

lpaduryeckne meToabl peleHns NppaLmMoHaabHbIX
YpaBHEHW




62

lpaduueckne meToabl peLleHna NPPaLNOHaNbHbIX
YpaBHEHWUM

63

lpaduueckne MeToabl peLleHnn NoKasaTesbHbIX
YypaBHEHM

64

paduyeckne metoabl peLleHns NoKasaTebHbIX
HepaBeHCTB

65

lpaduueckne metoabl pelLeHns norapndmmyeckmx
YpaBHEHU

66

lpadmyeckne meToabl pelweHns norapudmmnyeckmx
HepaBeHCTB

67

Ipadmyeckne metoabl pelieHna NorapudmmyecKkmnx
HepaBeHCTB

68

lpaduyueckne meToabl peLleHna NoKasaTebHbIX U
norapndmmnyeckux ypaBHeHUM

69

lpaduueckne mMeToabl peLleHnn NoKasaTebHbIX U1
norapuemuyeckmx ypaBHeHuin

70

lpaduueckne meToabl peLleHnn NoKasaTebHbIX 1
norapndmmnyeckmx HepaBeHCTB

71

Mpaduryeckne meToabl peleHuns NoKasaTesbHbIX U
norapndmmnyeckmx HepaBeHCTB

72

KoHTposbHan paboTa: "UppaumoHanbHble,
rnoKasaTe/ibHble U forapndmmyeckme HepaBeHcTea"




73

KomnneKcHble yncna. Anre6paw4ecr<aﬂ n
TPUTOHOMETPUYECKAA d)OprI 3anNnCn KomnaeKkcHoro
4yucna

74

KomnneKcHble yncna. Anrebpanyeckas m
TpUroHomeTpmnyeckaa GopMbl 3aNnUCKM KOMMNIEKCHOTO
ymcna

75

ApVId)MeTVILIeCKMe onepaunn ¢ KoMNaekCHbIMM YNcnamm

76

Apmd)memqecme onepaunn ¢ KoMNaeKCHbIMU YNcnamm

77

Vl3o6pa>KeHme KOMNJIEKCHbIX YNCEN Ha KOOpAMHaTHOﬁ
N/TI0OCKOCTH

78

N306parkeHne KOMMNAEKCHbIX YACE/T HA KOOPAUHATHOM
MJOCKOCTH

79

dopmyna Myaspa. KopHM n-oi1 cTeneHn U3 KOMMAEKCHOTO
yncna

80

dopmyna Myaspa. KopHM N-01 CTENEHN U3 KOMMAEKCHOTO
yucna

81

MpumeHeHWe KOMNNEKCHbIX YNCen oA peLlleHuns
d)VIBM‘-IECKMX N reoOMeTpUYHEeCKnNX 3aaa4y

82

KoHTposibHana paboTa: "KomnaekcHble ymucna"

83

HaTypaanble n uenble 4Yncna

84

HaTypaanble n uenble 4ncna




85

anMEHEHMe NMPU3HAKOB AE/TMMOCTU UeNbIX HnUcen

86

an/IMEHEHVIe NMPU3HAKOB AE/TMMOCTU UeNbIX Hnucen

87

MpumeHeHne NPU3HAKOB AeAUMOCTH Lenbix yncen: HOA n
HOK

88

MpumeHeHMe NPU3HAKOB AENMMOCTU Lenbix Yncen: HOL v
HOK

89

anMEHEHVIe NMPU3HAKOB Ae/IMMOCTU UenblX Yyncen:
OCTaTKM no moaynko

90

anMEHeHMe NMPU3HAKOB AE/TMMOCTU UeNbIX Ynucen:
OCTaTKu no moaynto

91

MNpUMeHeHNE NPU3HAKOB Ae/IMMOCTM LEeNbiX Ymcen:
anroput™ EBKInAa ana pelleHma 3agad B LEebiX Ynucnax

92

KoHTposibHas paboTa: "Teopus uenbix ymucen"

93

CucTema M COBOKYMHOCTb ypaBHEHWI. PaBHOCK/IbHbIE
CUCTEMbI U CUCTEMbI-C/IeACTBUA

94

Cnctema M COBOKYMHOCTb ypaBHeHMﬁ. PaBHOCKbHbIE
CUCTEMDI U CUCTEMDbI-CNleaCTBUA

95

OCHOBHble METOAbI PELUEHUS CUCTEM U COBOKYMHOCTEW
paLMOHA/bHbIX YPaBHEHWUIA

96

OCHOBHble MeToAbl PeLIeHUA CUCTEM U COBOKYMHOCTEN
MPPALLMOHANbHbLIX YPAaBHEHUI




97 OCHOBHble MEeTOAbI PELLUEHUS CUCTEM U COBOKYMHOCTEW
NMoKa3aTe/NbHbIX YPaBHEHW

98 OCHOBHble MeTOAbl peLleHnA CUCTEM M COBOKYMHOCTEN
NMoOKa3aTeNbHbIX YPaBHEHW

99 OCHOBHble MeToAbl PeLeHna CUCTEM N COBOKYMHOCTEM
norapudMmUYecKknx ypaBHeHui

100 OCHOBHble MeToAbl PELLEHNA CUCTEM M COBOKYMHOCTEN - -
norapndmmyeckux ypaBHeHUM

101 MpuMeHeHMe CUCTEM K peLLeHU0 MaTeMaTUYeCKMX 3a4ad
W 33434 U3 PasnYHbIX 0bnacTein Hayku n peanbHoM
YKU3HU, MHTepnpeTauma NoyYeHHbIX pe3ybTaToB

102 MprumeHeHne cUCTeM K peLleHnIo maTemMmaTuyeckmx 3agay - -
W 3a/a4 13 Pas3MYHbIX 0b6nacTen HayKM U peanbHOM
YKU3HU, UHTEpNpeTauma Noay4YeHHbIX pe3yibTaTos

103 MpymeHeHWe HepPaBEHCTB K peLlleHnt0 MaTeMaTUYECKNX --- ---
3a/ay 1 3334 U3 pasINYHbIX 061acTeN HAYKN U peasbHOM
YKM3HU, MHTEpRpeTaumaA NoNyYeHHbIX Pe3yabTaTos

104 KoHTposbHan paboTa: "Cuctembl paunmoHanbHbIX, - -—-
MPPALMOHA/bHbBIX NOKa3aTesbHbIX U IorapudMUYecKnx
ypaBHeHunn"

105 PaumoHanbHble ypaBHEHMA C NapameTpamm

106 PaumoHanbHble HepaBeHCTBa C NapameTpamm - -

107 PaumoHanbHble cUCTEMBI C MapameTpamm - -




108

MppaunoHanbHblie ypaBHEHWUA, HEPABEHCTBA C
napameTtpamu

109

MppaunoHasibHble cucTemMbl C NapameTpamm

110

lNoKa3aTenbHble ypaBHEHWA, HEPABEHCTBA C NapameTpamm

111

MoKa3aTesbHble cUCTeMbI C NapameTpamm

112

Norapudmmnueckme ypaBHeHUA, HEPABEHCTBA C
napameTtpamu

113

Norapudmuyeckune cuctembl ¢ NapameTpamm

114

TpUroHOMETPUYECKME YPaBHEHMSA C NapaMeTpamm

115

TpUroHOMETPUYECKME HEPABEHCTBA C NapameTpamu

116

TpuUroHomeTpuyeckme CMcTembl C napameTpamm

117

MocTpoeHMe 1 UccnegoBaHMe MaTeEMaATUUYECKUX MOAENEN
peasibHbIX CUTYaLMii C NMOMOLLLbIO YPABHEHUI C
napameTpamu

118

MocTpoeHune 1 UccnegoBaHMe MaTEMATUUECKUX MOAENe
peanbHbIX CUTYaLMiA C MOMOLLbIO CUCTEM YPaBHEHUI C
napameTtpamu

119

MocTpoeHune 1 uccnegoBaHMe MaTeMaTUUYECKUX MoAe e
peasibHbIX CUTyaLMiA C NOMOLLBIO CUCTEM YPaBHEHUN C
napameTpamu

120

KoHTponbHas paboTa: "3agaym c napameTtpamm”




121

MoBTOpeHne, 0606LEHNE, CUCTEMATU3ALMA 3HAHUIA:

"YpaBHeHua"

122

MosTopeHune, 0606LeHMe, CMCTEeMaTM3aLMA 3HAHUIA:

"YpaBHeHuAa"

123

MNosTopeHune, 0606LEeHME, CUCTEMATU3ALUA 3HAHUN:

"YpaBHeHuA. CUCTEMbI ypaBHEHUI"

124

MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALMA 3HAHUIA:

"HepaBeHcTBa"

125

MosTopeHune, 0606LeHMe, CMCTEMATM3aLMA 3HAHUIA:

"HepaseHcTBa"

126

MNosTopeHune, 0606LIEeHME, CUCTEMATU3ALUA 3HAHUN:

"HepaBeHcTBa"

127

MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALMA 3HAHUNA:

"MponsBoaHas 1 eé npumeHeHue"

128

MosTopeHune, 0606LeHMe, CMCTEMATM3aLMA 3HAHUIA:

"MpounssoaHan n eé npumeHeHne"

129

MNosTopeHune, 0606LEeHME, CUCTEMATU3ALUA 3HAHUN:

"MponsBogHas 1 eé npumeHeHne"

130

MoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALMA 3HAHUNA:

"UHTerpan u ero npumeHeHue"

131

MosTopeHune, 0606LeHMe, CMCTEMATM3aLMA 3HAHUIA:

"OyHKUMM"




132 MoBTOpeHne, 0606LEHNE, CUCTEMATU3ALMA 3HAHUIA: 1 0 — —
"dyHKUMN"

133 MoBTOpeHne, 0606LLEeHNE, CUCTEMATU3ALMA 3HAHUIA: 1 0 - -
"OyHKUnn"

134 NTorosas KOHTposibHaA paboTa 1 1

135 NTorosas KoHTposibHaA paboTa 1 1 - —

136 MNoBTopeHune, 0606LLEHNE, CUCTEMATM3ALMA 3HAHUM 1 0 - -—

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 10




MPOBEPAEMBbIE TPEBOBAHWMA K PE3YJ/IbTATAM OCBOEHMA

OCHOBHOW OBPA30OBATE/IbHOW MPOrPAMMDbI

10 KNACC
Koa . .
MpoBepsaembie NpegMeTHble pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa30BaTe/IbHOM
npoBepAeMoro
nporpammbl cpegHero obuiero obpasoBaHua
pe3sysbraTta
1 Yncna u BbluncNeHUA
11 OnepnpoBaTb NOHATUAMM: PALMOHANbHOE U AeACTBUTE/IbHOE YNC0, 0ObIKHOBEHHASA U
’ AecATnYHaA Apobb, NPOLEHTHI
12 BbINoNHATb apudmeTUyecKkue onepaLmn ¢ paumoHanbHbIMU U AEACTBUTENbHBIMU
' umncnamu
13 BbINOAHATD NPUOAMNIKEHHDBIE BbIYUCNEHWNSA, UCNO/b3YA NPABMUAA OKPYINEHUS, AeNaTb
’ NPUKUAKY M OLEHKY pe3ybTaTa BblMUCAEHWN
OnepnpoBaTb NOHATUAMM: CTENEHD C LLE/IbIM NOKA3aTeNem, CTaHAaPTHAA popma 3anucu
14 AeACTBUTEIbHOMO YMCNa, KOPEHb HAaTypPasIbHOM CTeNEHW; UCMO/Ib30BaTb NOAXOAALLYIO
' dopmy 3anmcK gencTBUTENbHbIX YMCEN A/1A PeLIEHMA MPAaKTUYECKMX 33434 U
npeacTaBAeHUA OAHHbIX
15 OnepnpoBaTb NOHATUAMM: CUHYC, KOCUHYC WU TAHTEHC NPOW3BO/ILHOTO YF/1a; NCNO/1b30BaTb
’ 3anucb NPOM3BO/ILHOIO yrAa Yepes obpaTHble TPUroHOMEeTpUYeckue GyHKLUM
2 YpaBHEHMA N HEPABEHCTBA
)1 OnepupoBaTb MOHATUAMMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, Lesoe, PaLMOHaNbHOe,
' MppaunoHasbHoe ypaBHEHWE, HEPABEHCTBO, TOMTOHOMETPUYECKOE YpaBHEHME
59 BbINONHATL NPeobpa3oBaHUA TPUTOHOMETPUYECKMX BbIPAXKEHUI U pellaTb
’ TPUrOHOMETPUYECKUE YPaBHEHMUA
BbINONHATbL NPe0bpPa3oBaHUA LEebIX, PAaLMOHANbHbBIX U MPPALMOHAbHbIX BbIPaXKEHUI U
2.3 peLlaTb OCHOBHbIE TUMbI LLE/bIX, PALLMOHANbHbBIX U MPPALLMOHANbHbBIX YPABHEHWUI U
HepaBeHCTB
54 MpuMmeHATb ypaBHEHMA N HEPABEHCTBA A1A PeLleHUA MaTeMaTMYeCKMX 3a4a4 1 3a4ad 13
' pasnyHbIX 061acTel HAYKN U peanbHOM KU3HU
MozennpoBaTb peanbHble CUTYaLLMM HA A3blKe anrebpbl, COCTaBAATL BbIPAXKEHUS,
2.5 YypaBHEHMA, HEpPaBEHCTBA MO YC/I0BMIO 3a4a4M, UCCNea0BaTb MOCTPOEHHbIE MOAE/N C
MCNONb30BaHUEM annapaTa anrebpol
3 PyHKLUMM U rpaduKm
3.1 OnepupoBatb NOHATUAMM: GyHKUMA, cnocobbl 3aaHMA GYHKLKMKM, 061acTb onpeaeneHus

WU MHOECTBO 3HayeHU GyHKUMU, rpaduK yHKUUKN, B3aMMHO 06paTHble GyHKUUM




OneprpoBaTh NOHATUAMM: YETHOCTb U HEUETHOCTb GYHKLUMN, HYU GYHKLUM, MTPOMEKYTKM

3.2
3HAKOMOCTOAHCTBA
3.3 Ncnonb3oBaTb rpadpuKkm pyHKUMIA ANs pelleHns ypaBHEHUNM
34 CTpouTb M YnTaTb rPaPUKN TNHENHOMN PYHKUMK, KBAAPATUYHON PYHKLIUKN, CTENEHHOMN
' bYHKUMM C LesibiIM NOKasaTenem
Ncnonb3oBaTb rpaduKkmn pyHKUMA ANA UcCeaoBaHMA NPOLLECCOB M 3aBUCMMOCTEN NpU
3.5 peLleHnn 3a4a4 U3 APYrux y4ebHbIX NpeamMeToB U peasibHOM KU3HW, BbiparkaTb
dbopmynamm 3aBUCUMOCTU MeXKAY BENNYMHAMM
4 Hayana matemaTtnyeckoro aHanunsa
a1 OnepwnpoBaTb NOHATUAMM: NOCAEA0BATENbHOCTb, apudmeTUYecKasa U reomeTpmuyeckas
' nporpeccuu
49 OnepunpoBaTb NOHATUAMM: BECKOHEYHO YObIBAtOLW,AA reoMeTpuYecKkas nporpeccus, Cymma
’ b6ecKkoHe4yHo ybbiBaloOLLEN rEOMETPMUUYECKOM NPOorpeccun
4.3 3apaBaTtb Noc/ieAo0BaTe/IbHOCTU Pa3INYHbIMUK cnocobamm
44 Mcnonb3oBaTb CBOMCTBA NOC/1eA0BaTE/IbHOCTEN M NPOrPeccuii ANa peleHmn peanbHbIX
’ 3aa4 NPMKAALHOrO XapaKrepa
5 MHoKecTBa 1 normkKa
5.1 OnepunpoBaTb NOHATUAMM: MHOXKECTBO, ONepaLMn Hag, MHOXeCTBamMm
5y Ncnonb3oBaTbh TEOPETUKO-MHOMKECTBEHHDIV annapaT 418 ONUCaHMA peasibHbIX MPOLLeCCoB
’ W ABNEHWI, NPW pelleHnn 3a4a4 U3 gpyrux y4ebHbix npeameTos
53 OnepnpoBaTb NOHATUAMM: OnNpegeseHne, Teopema, CrefCTBue, 40Ka3aTe bCTBO
11 KNACC
Kog, . o
MpoBepsaembie NpegMeTHble pe3yabTaTbl 0CBOEHWS OCHOBHOW 06pa30BaTe/IbHOW
npoBepsAeMoro
nporpammel cpeaHero obuero ob6pasoBaHus
pe3ynbTaTta
1 Yucna v BblMMCAEHUA
OnepnpoBaTb NOHATUAMM: HAaTYpPasIbHOE, LLEI0E YMC/0; NCMO/Ib30BATb NMPU3HAKM
1.1 LEeNVIMOCTU Le/ibIX YNCeS, Pa3oXKeHNE YNCIA Ha MPOCTble MHOXKUTENN 1A pelleHns
3agad
1.2 OnepupoBaTb NOHATMEM: CTENEHDb C PaLMOHA/IbHbIM NOKa3aTesiem
1.3 OnepnpoBaTb NOHATUAMM: NOrapnuPm Yncaa, AecATUYHbIE U HaTypabHble Norapnudmbl




ypaBHEHMH N HepaBeHCTBA

MprMeHATb CBOMCTBA CTeneHun A5 npeobpasoBaHUA BblParkeHWin, onepupoBaTh

2.1 NMOHATUAMM: NOKa3aTe/IbHOE YPAaBHEHME N HEPABEHCTBO; PELIATb OCHOBHbIE TUMbI
NOKa3aTeNbHbIX YPaBHEHWU N HEPABEHCTB
BbinonHATbL Npeobpa3oBaHmMA BblpaXKeHU, coaepKalmx norapudmbl; onepmposaTb
2.2 NOHATUAMM: Norapndmmyeckoe ypaBHEHUE N HEPABEHCTBO; PeLIaTb OCHOBHbIE TUMbI
norapudmmYecknx ypaBHEHUN U HEPABEHCTB
2.3 HaxoguTb pelweHna NpocTenWNX TPUFOHOMETPUYECKUX HEPABEHCTB
4 OnepupoBaTb NOHATUAMM: CUCTEMA IMHENHDIX YPAaBHEHWUI N €€ peLleHne; UCNoIb30BaTb
’ CUCTEMY IMHEMHbIX YPAaBHEHUI A5 pPeLIeHUs NPaKTUYeCcKmxX 3a4a4
55 HaxoguTb peleHna NpocTeNWINX CUCTEM U COBOKYMHOCTEN PaLMOHa/bHbIX YPAaBHEHWIA U
’ HepaBEeHCTB
MogaennpoBaTb peanbHble CUTYaLUM Ha A3biKe anrebpbl, COCTaBAATb BblpaXKeHUs,
2.6 YPaBHEHWA, HEPABEHCTBA M CUCTEMbI MO YC0BUIO 33434M, UCCNeL0BaTb NOCTPOEHHbIE
MOZAE/IM C UCMOJIb30BaHMEM annapaTa anrebpbl
3 DyHKUNM U rpadrKK
OnepunpoBaTb NOHATUAMM: Nepuoguyeckan GyHKLMA, NPOMENKYTKM MOHOTOHHOCTH
3.1 dYHKUMU, TOYKM IKCTPpeMyMa GYHKLUKN, HANMDObLLEE N HAMMEHbLLEE 3HAYEeHMA PYHKUMN
Ha NPOMEKYTKE; MCMOJIb30BaTb UX AN1A UcCAefoBaHUA GYHKLMK, 3a4aHHOM rpadrKom
OnepupoBaTb NOHATUAMM: FPadUKN NOKa3aTeNbHON, NorapudmMmmnyeckoi u
3.2 TPUTOHOMETPUYECKUX QYHKLUNIN; U306pakaTb MX Ha KOOPAUHATHOM NJIOCKOCTU U
MCNO/1b30BaTb A/1A PELUEHNA YPAaBHEHWUI N HEPABEHCTB
3.3 N306parkaTb Ha KOOPAMHATHOM NAOCKOCTU FPAdUKN NUHEMHBIX YPAaBHEHWUI U
’ MCNONb30BaTb UX A/1A peLleHUA CUCTEMbI IMHENHbIX YPaBHEHW
34 Ncnonb3oBaTtb rpadunkm GyHKLMIA o uccnefoBaHMA NPOLECCOB U 3aBUCMMOCTEN U3
' APYTUX y4ebHbIX AUCLMNANH
4 Hauana maTemaTMyeckoro aHanusa
a1 OnepupoBaTb NOHATUAMM: HenpepbiBHaA GYHKUUSA, NPOM3BOAHANA GYHKLMK;
’ NCMNO/Ib30BaTb FTEOMETPUYECKUIA U PUINYECKUIA CMbIC/T MPOU3BOAHON AN peleHma 3a4ad
42 HaxoguTb Npon3BoaHble 31eMeHTapHbIX GYHKLMI, BbIMUCAATL MPOU3BOAHbIE CYMMb,
’ Npou3BeAeHNsA, YacTHOro GyHKLMIA
43 Ncnonb3oBaTb NPOM3BOAHYO 418 UCCAefoBaHNUA GYHKLUUMM HA MOHOTOHHOCTb U
’ 3KCTPEMYMbI, MPUMEHATb Pe3y/bTaTbl UCCAEA0BAHMA K NMOCTPOEHMUIO rpadUKoB
4.4

Mcnonb3oBaTb NPOU3BOAHYIO 415 HAXOXKAEHUA HAaUYYLLIEro peLleHns B MPUKAaaHbIX, B




TOM 4YuUcne counanbHO-3KOHOMUYECKUX, 3ada4ax

OnepupoBaTb NOHATUAMMW: NEPBOOOPA3HANA U UHTETPAJI; MOHUMATb FEOMETPUYECKUM U

4.5
PU3MYECKMIt CMbICA MHTerpana
6 HaxoauTb nepBoobpa3sHble 31eMeHTapHbIX GYHKLMIA, BLIYUCAATL MHTerpan no dopmyne
’ HbloToHa — JleibHuua
47 PelwwaTb NpUKAaAHble 3aa4u, B TOM YMC/E COLMANbHO-IKOHOMMUYECKOTO U GU3NYECKOro

XapakTepa, cpeAcTBaMM MaTeMaTMYeCKoro aHannsa




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC
Kog, MpoBepsaeMblli 31eMeHT coaepKaHuA
1 Yucna v BblYUCNEHUA
PaumoHanbHble Yncna. O6bIKHOBEHHbIE U AECATUYHbIE Ap0bU, NPOLEHTbl, bECKOHEYHbIE
11 nepuoamyeckme Apobu. ApudmeTnyeckmne onepalmm ¢ paLmMoHasbHbIMU YNCAAMM, NTpeobpasoBaHuA
’ UYMCNOBbIX BblpaxKeHW. MpnmeHeHMe apobei N NPOLLEHTOB ANA PELUEeHMA NPUKAALHbIX 33434 U3
pa3NnYHbIX OTPac/iel 3HaHUN N pPeasibHOM KU3HU
[JelicTBUTenbHble Yncna. PaumoHanbHble U MppaumoHanbHble Yucaa. ApudmeTmyeckme onepaumm ¢
1.2 OEeNCTBUTENbHBIMKW YnCAamU. TPUBANKEHHDbIE BbIYMCAEHWA, NPAaBUAA OKPYFEHNSA, MPUKUAKA U
OLLeHKa pe3y/ibTaTa BblYMCAEHUN
CTeneHb c LenbiMm noKasaTenem. CtaHaapTHaA ¢opma 3anncu AeiCTBUTENBHOIO YMCAa.
1.3 Ucnonb3oBaHue nogxogaiieit Gopmbl 3annUCK AeACTBUTE/bHBIX YUCEN ANA PELLUEHNA NMPAKTUYECKUX
33434 M NpeacTaBieHUA AaHHbIX
14 ApndmeTnyecKkmnin KopeHb HaTypasbHOM cTeneHun. lencTBuaA ¢ apudpmeTUHecKMMmM KOpHAMM
’ HaTypanbHOM CTeNeHM
15 CMHYC, KOCMHYC M TAHTEHC YUCNOBOTO apryMeHTa. APKCUHYC, apKKOCMHYC, aPKTAaHTeHC YNC0BOTO
’ aprymeHTa
2 YpaBHeHUA 1 HepaBeHCTBA
2.1 ToXkaecTsa M TOXKAECTBEHHbIE NPeobpa3oBaHus
2.2 MNpeobpa3oBaHMe TPUFOHOMETPUYECKUX BblpaxKeHUit. OCHOBHbIE TPUFrOHOMETpPUYeCcKne Gopmy bl
2.3 YpaBHeHue, KopeHb ypaBHeHMA. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeToa nHTepBsaaos
2.4 PeweHwne Lenbix n 4po6HO-PaLMOHANBbHbBIX YPAaBHEHUIA U HEPABEHCTB
2.5 PelweHne nppaumoHanbHbIX YpaBHEHUA U HEPABEHCTB
2.6 PelwweHne TpUroHoMeTpUYECKMX YPaBHEHWU
97 MpumeHeHWe ypaBHEHWUI U HEPABEHCTB K PELLEHMIO MAaTEMATMUYECKUX 33434 M 33434 U3 Pa3/INYHbIX
’ obnacteit HayKn 1 peanbHOM XU3HM
3 DyHKUUKN U rpadUKM
3.1 dyHKuMA, cnocobbl 3aaaHma GyHKUMK. TpaduK dyHKUMK. B3anmHo obpaTHble GyHKLMU
32 O6nacTb onpeaeneHns N MHOXKeCTBO 3HaYeHU GyHKUUKN. Hynu GyHKUMK. MpomeKyTKK
’ 3HAKONOCTOAHCTBA. YETHbIE M HEYETHbIE QYHKLMMU
3.3 CteneHHan ¢yHKLMSA C HaTypasibHbIM U LEebiM NokasaTesiem. E€ cBoncTea u rpadumk. CBoMcTBa U




rpaduK KOPHS N-0M CTENEHU

3.4 TpUroHomeTpryecKasa OKPYKHOCTb, onpeaeieHne TPUroHOMETPUYECKUX PYHKLIMIN YNCIOBOTO

' aprymeHTa

4 Hauvana matemaTuyeckoro aHanmsa

4.1 MocnepoBaTenbHOCTH, cCNOCO6LI 3aaHNA NocneaoBaTeNbHOCTeN. MOHOTOHHbIE NOCNeA0BaTENbHOCTH
ApudmeTnyeckan n reomeTpuyeckas nporpeccum. beckoHeuHo ybbiBatoLLana reoMeTpuyecKan

4.2 nporpeccua. Cymma 6ecKkoHeuvHo ybbiBatoLLel reoMeTpryeckol nporpeccum. dopmyna CNoXKHbIX
npoLeHToB. Micnonb3oBaHMe NPoOrpeccMn ans peLleHnsa peanbHbiX 33434 NPUKAALHOIO Xapakrepa

5 MHoKecTBa 1 Normka
MHOXKecTBO, onepauum Hag MHoXKecTBamu. inarpammsl dinnepa — BeHHa. MpumeHeHMe TeopeTUKo-

5.1 MHOKeCTBEHHOro annapaTta As ONMCaHUA pPeasibHbIX MPOLLECCOB U ABNEHWUNA, NPU PeLLeHUN 33434 U3
APYruX y4ebHbIX NpeameToB

5.2 OnpeaeneHue, Teopema, cneacTene, OKA3aTENbCTBO

11 KNACC

Kog MpoBepAaeMbIn 3NeMeHT coAeprKaHUA

1 Yucna v BbluMCNeHUA

11 HaTtypanbHble 1 uenble yncna. MpUsHaKkM 4eNMMOCTHU LenbiX Yucen

1.2 CTeneHb ¢ pauMoHanbHbIM NoKasaTtesem. CBOMCTBA CTeNneHu

1.3 JNorapuédm umcna. lecaTuyHble 1 HaTypasabHble norapudmsl

2 YpaBHeHWA N HepaBeHCTBa

2.1 MNpeobpasoBaHMe BbiPaXKEHUI, coAgepKaLLUX orapnudmbl

2.2 MNpeobpaszoBaHMe BbIParKEHUI, COAEPHKALLUNX CTENEHM C PaLMOHaIbHbIM NMOKa3aTeiem

2.3 Mprmepbl TOPUTOHOMETPUYECKUX HEPABEHCTB

2.4 lNoKasaTenbHble ypaBHEHUA N HEPABEHCTBA

2.5 JNorapuédmmyeckne ypaBHeHMA 1 HEPABEHCTBA

26 CucTembl IMHEHbIX ypaBHEHWUI. PelleHne NpUKNaaHbIX 33434 C MOMOLLbIO CUCTEMbI IMHEMHbIX

’ ypaBHeHWUM
2.7 CrcTeMbl M COBOKYMHOCTU PaLMOHA/IbHbIX YPAaBHEHM N HEPABEHCTB
2.8 MpuMeHeHMe ypaBHEHWNI, CUCTEM U HEPABEHCTB K PeLleHMNI0O MaTeMaATUYECKUX 33434 U 33434 U3




Pa3NMYHbIX 061aCTEN HAYKM U pPeasibHOM KU3HU

3 PYHKLUMU U rpadUKm

31 dyHKLMA. Nepruoanyeckne GyHKLUU. MPOMEKYTKM MOHOTOHHOCTU GYHKUUU. MaKcMmymbl U
' MWHUMYMbI GYHKLMK. Hanbonbluee M HaumeHblee 3HaYeHMe GYHKLUN Ha MPOMEKYTKE

3.2 TpuroHomeTpuueckne GyHKLMU, UX CBOMCTBA U rpaduKn

33 MokasaTenbHas u orapudmmyeckas GpyHKUUM, X CBOMCTBA U rpadmKn

3.4 Ncnonb3oBaHWe rpadMKoB GyHKUNIN A5 pelleHns ypaBHEeHUM U IMHENHDBIX CUCTEM

35 Ncnonb3oBaHue rpadMKoB GyHKLMIN a8 UccnesoBaHUs NPOLECCOB M 3aBUCMMOCTENM, KOTopble
| BO3HWKAIOT MNPU PELIEHUM 33434 M3 APYTUX YUeOHbIX NPeAMETOB U PeaNbHOMN HKU3HU

4 Hauana maTemaTnyeckoro aHanunsa

4.1 HenpepbiBHble pyHKLMU. MeToa HTEPBAOB ANA PELLEHUA HEPABEHCTB

4.2 MpounsBoaHaa GyHKLMN. F[eoMeTpUYECcKMii U GU3NYECKMUIA CMbICST NMPOU3BOLHOM

43 Mpou3BoAHble 3N1eMeHTapPHbIX GYHKUMA. DOpMy/bl HAXOXKAEHUA NMPOU3BOAHON CYMMb,
' Npou3BeAeHUA U YaCTHOTO GyHKUMIA

44 MpvmeHeHMe NPOU3BOAHOM K NCCNeA0BaHUIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoaeHne Hanboblero U HAaMMeHbLIEro 3HaYeHMA GYHKLUMM Ha OTpesKe

s MpmeHeHMe NPOU3BOAHOM A1 HAXOXKAEHMA HAUIYYLIErO PeLIeHUs B NPUKAALHbIX 3aga4ax, 44
’ onpeaeneHnsa CKoOpPoCcTu nNpouecca, 3a4aHHoro Gopmynoi uam rpadmukom

4.6 MNepBoobpasHan. Tabamua nepBoobpasHbIxX

47 NHTerpan, ero reomeTpu4eckmii u GpusnMyecknin cmolca. BoluncneHune nHterpana no popmyne

HbloToHa — JlenbHuua




MPOBEPAEMBbIE HA EI3 MO MATEMATWKE TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHMA OCHOBHOM OGPA30OBATE/IbHOW

MPOTPAMMBbI CPEAHEIO OBLLEFO OBPA3OBAHWA

Kopa
npoBepsaemoro
TpeboBaHUsA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHWUS OCHOBHOW
obpa3oBaTenibHOM Nporpammbl cpeaHero obuiero obpasoBaHua

BnageHve meTofamu A0Ka3aTeNbCTB, aATOPUTMaMM PeLLeHUs 3a43a4; YMeHne
bopMyMpPoBaTb M ONEPUPOBATL MOHATUAMM: ONpeaeeHne, akcMoMa, TEOPEMA,
CnencTeBume, CBOMCTBO, MPU3HAK, A0Ka3aTeNbCTBO, PABHOCU/bHbIE GOPMYANPOBKY;
NPUMEHATb UX; YMeHUe GOpPMyIMPOBaTb 06pPaTHOE M NPOTUBOMONONKHOE YTBEPHKAEHME,
NpUBOAMTL MPUMEPBI MU KOHTPNPUMEPDI, UCMONb30BATb METOL MaTeMaTUYECKOM
WHAYKLWW; NPOBOAMUTL AOKAa3aTe/IbHble PACcCyKAEHMA NPU peLleHnn 3a4a4, OLLeHMBaTb
NIOTUYECKYH0 NPaBUABHOCTb PACCYKAEHUIA; yMEeHME OnepmnpoBaTb NOHATUAMM:
MHOeCTBO, MOAMHOMECTBO, ONepaLUn Hag, MHOXECTBaMU; YMEHNE UCMONb30BaTb
TEOPETUKO-MHOKECTBEHHbI annapaT 414 ONUCcaHUA peasibHbIX MPOLLECCOB U ABNEHUN U
npv pelweHnn 3agad, B TOM YMCAe U3 APYTUX Y4eBOHbIX NPeaAMEeTOB; yMeHMEe ONepmupoBaThb
NOHATUAMM: rpad, cBA3HbIN rpad, Aepeso, UMKA, rpad Ha NNOCKOCTU; YMEHUe 334aBaTb U
onucbIBaTb rpadbl PasIMYHbIMK CNOCOH6aMK; MCNOIb30BaTh Fpadbl NpU peLleHmmn 3a43a4

YMeHue oneprpoBaTb NOHATUAMM: HaTYpPasbHOE YMCAO, LEeNoe YACNO, CTEMNEHb C LLe/IbIM
rnokasaTenem, KOpeHb HaTypPasibHOMN CTEMNEHM, CTEMEHb C PALMOHA/IbHbIM NOKA3aTeNem,
CTeneHb C AeMNCTBUTEIbHBIM NMOKa3aTenem, 1orapudm YMCNa, CUHYC, KOCUHYC U TaHFEHC
NMPOW3BOJIBHONO YMCAa, OCTAaTOK MO MOAY/IO, PaLMOHA/IbHOE YNCAO0, NPPALMOHANbHOE
4YMCNO, MHOXKECTBA HAaTYPaJIbHbIX, Lie/blX, PaLMOHaNbHbIX, AEWCTBUTENbHbIX YMCEN;
YMEHMe NCMO/Ib30BaTb NPU3HAKKN AEANMOCTU, HAUMEHbLUMA 0BLWMIA AennTens 1
HaMmeHblUlee obLiee KpaTHOe, aNropuTm EBKAMAA NpU peLleHnmn 3a43a4; 3HAKOMCTBO C
Pa3/INYHBIMU MO3ULMOHHBIMU CUCTEMAMM CYUCIEHNA; YMEHWE BbINOJIHATL BblYMC/IEHNE
3Ha4yeHu 1 NnpeobpasoBaHUA BbIPaXKEHUI CO CTENEHAMM U Norapudmamm,
npeobpasoBaHna APOOHO-PALMOHABHBIX BbIPAXKEHWUI; YMEHWE ONepupoBaThb
NOHATUAMM: NOCNEA0BATEIbHOCTb, apUPMETUYECKAs NPOrpeccus, reomeTpuyeckasn
nporpeccus, 6eCKOHeYHO ybbiBatoLLLasn reoOMeTpUYECKan NPOrpeccus; ymeHume 3aaBaTtb
nocneaoBaTeIbHOCTU, B TOM YMCIE C MOMOLLBIO PEKYPPEHTHBIX GOPMYJT; yMEeHUe
onepupoBaTb NOHATUAMM: KOMMJIEKCHOE YMCN0, COMPAXKEHHbIE KOMMJIEKCHbIE YNCAa,
MOZAY/b U aPFYMEHT KOMIMIEKCHOTo Yncna, Gopma 3anmcu KOMMAEKCHbBIX YMcen
(reomeTpuyeckas, TPUroHOMeTpMYecKas 1 anrebpanyeckas); ymeTb NPOM3BOAUTD
apudmeTUYecKne AencTemA C KOMNIEKCHbIMU YUCAAaMW; NPUBOAUTL NPUMEpPDI
NCMNOb30BAaHUA KOMMNEKCHbIX YACEN; ONEPUPOBATb NOHATUAMMU: MaTpuULLA 2X2 1 3x3,
onpegenntenb MaTpuLbl, FEOMETPUYECKUIA CMbICA OnpeaennTens

YMeHue oneprpoBaTth NOHATUAMM: PaLMOHaNbHbIE, MPPALMOHANbHbIE, MOKa3aTeslbHblIe,
cTeneHHble, forapudmuyeckmne, TOUroHoOMeTpUYeCcKue ypaBHeHMA U HepaBeHCTBa, UX
CUCTEMDbI; YMEHME ONepupoBaTh MOHATUAMM: TOXKAECTBO, TOXAECTBEHHOE
npeobpasosBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHWNI U HEPABEHCTB,
PaBHOCMABLHOCTb YpaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHWe peLlaTb ypaBHeHUs,




HepaBeHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX NPUEMOB; peLlaTb YpaBHEHWs,
HepaBeHCTBA M CUCTEMbI C MAaPaMeTPOM; NPUMEHATbL YPaBHEHWSA, HEPABEHCTBA, UX
CUCTEMbI AN PeleHma MaTeMaTUYEeCKMX 33434 M 334,34 M3 Pas/iMyHbiX 0b1acTelt HayKu u
peanbHOM XKU3HU

YMeHue onepuposaTtb NOHATUAMM: GYHKUMA, YETHOCTb GYHKLMMU, NEPUOANYHOCTD
bYHKLMK, OrpaHUYeHHOCTb GYHKLMM, MOHOTOHHOCTb GYHKLMMU, IKCTPEMYM GYHKLNN,
Hamnbosbluee U HAMMeEHbLLEee 3HAYEeHUA GYHKLMM HA NPOMEKYTKE, HEMpepbiBHanN
byHKLUMA, acumnToTbl rpaduKka GyHKUMKM, NepBasn U BTOpas Npom3BoAHaA GyHKLMM,
reoMeTpUUYecKMin n pU3MYecKmin CMbICa NPOU3BOAHON, NepBoobpasHan, onpeaenéHHbIn
WHTErpan; ymeHue HaxoauTb acCUMNTOTbl rpaduKa GyHKLMU; yMEHUE BbIYUCAATD
NpPOu3BOAHbIE CYMMbI, NPOU3BEAEHMA, HACTHOTO U KOMNO3NUUKN GYHKLMI, HAXOANUTb
ypaBHeHWeE KacaTenbHOM K rpaduKy GyHKLMU; yMEHNE HAaXO4UTb NPOU3BOAHbIE
3N1eMeHTapHbIX GYHKLMIA; yMEHME UCNO/b30BaTh MPOM3BOLAHYIO ANA UCCef0BaHUA
dYHKUMIA, HAaXOANTb HanbonbluMe N HAaMMeHbLUWE 3HaYeHUA GYHKUMIA; CTPOUTb rpadmKm
MHOTOY/IEHOB C UCMO/Ib30BaHWEM annapaTa MaTeEMATUYECKOr0 aHa1M3a; NPUMEHATb
NPOW3BOAHYIO ANA HAXOXKAEHUA HAUNYYLLErO PeLLleHNA B MPUKNAAHbIX, B TOM Yncae
COLMANbHO-3KOHOMMYECKUX U GU3NYECKUX 3a[a4aX; HAXOA4MTb NAOWAAN U 0OBbEMDI
buUryp c NomolLLbio MHTErpana; NPUBOAUTL MPUMEpPbI MaTeEMATUYECKOrO MOAENPOBaHMUA
C nomolLpto anddepeHuManbHbIX YpaBHEHUI

YMeHue onepupoBaTtb NOHATUAMM: rPaduK GyHKLMM, 0BpaTHAA GYHKLMA, KOMNO3ULMA
bYHKUMI, IMHENHaA GYyHKLUMA, KBagpaTMUHAA QYHKLMA, pauMoHanbHana GyHKUMS,
cTeneHHan GYHKUUA, TPUTOHOMETPUYECKNE PYHKL MU, 0BpaTHble TPUTOHOMETPUYECKUE
bYHKLMM, NoKasaTenbHan n norapudmmyeckan GyHKUUKU; yMeHUe CTPouTb rpadmKkm
N3y4eHHbIX PYHKLMI, BbINOJHATb NpeobpasoBaHmsa rpadmKkos GyHKUMIA, UCNOAb30BaTb
rpaduKm gns nsydeHmsa NpoL,EeccoB U 3aBUCUMOCTEN, NPU PELUEHUN 33434 U3 APYrnX
y4ebHbIX NpeAMETOB M 33434 U3 peasibHOM KMU3HK; BbipaxKaTb GopmMynammn 3aBUCMMOCTH
MeXXAy BeIMYMHAMM; UCNO/Ib30BaTb CBOMCTBA U rpadmkun GyHKUMIN AnA pelleHna
YPaBHEHW, HEPABEHCTB U 33434 C NapameTpamu; n3obparkatb Ha KOOPANHATHOW
NJIOCKOCTM MHOXECTBA PeLleHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peLsaTb TEKCTOBbIE 334341 Pa3HbIX TUMOB (B TOM YMCAEe HA NPOLEHTbI, 40U U
YacTu, Ha ABUXKeHWe, paboTy, CTOMMOCTb TOBAPOB M YC/IYT, HAIOTW, 3343a4M 13 0b1acTu
ynpaBAeHUsA INYHbIMM U CEMENHBIMWU GUHAHCAMM); COCTaBAATL BblPaXKEHUSA, YpaBHEHUSA,
HepaBeHCTBA U MX CUCTEMDbI MO YCI0BMIO 3a434M, UCC/IeA0BaThb NoJlyYeHHOE peLleHne u
OUEHMBaTb NPABAONOA06HOCTb PE3YIbTATOB; YMEHNE MOLENMPOBaTb PeasbHble
CUTyaL MM Ha A3blKe MaTEMATUKW; COCTABATbL BblPaXKeHUs, YpaBHEHUA, HEPABEHCTBA U UX
CUCTEMbI NO YCN0BMIO 334a4M, UCCNeA0BaTb NOCTPOEHHbIE MOAENAN C UCMO/b30BaHUEM
annapata anrebpbl, MHTEPNPETUPOBATb NOAYYEHHbIN Pe3yabTaT

YMeHMe onepupoBaTth NOHATUAMMU: cpesHee apudpmeTUyeckoe, meamaHa, Hambosbliee u
HauMMeHbLlLee 3Ha4YeHuA, pa3max, AUCNepcua, CTaHAaPTHOE OTKIOHEHWE YNCNOBOrO
Habopa; ymeHWe n3BneKkaTb, MHTEPNPETMPOBaTb MHPOPMaLMIO, NPEACTaBNEHHYIO B
Tabauuax, Ha AMarpammax, rpadurKax, OTparkaloLLyo CBOMCTBA peasibHbIX NPOLLECCOB U
ABMIEHNI; NPeACTaBAATb MHDOPMALMIO C MOMOLLLIO TabanL, 1 Auarpamm; UccienosaTb
CTaTUCTMYECKME AaHHbIE, B TOM YKC/E C NPUMEHEHMEM rpadUyYecKknx MeTog0B U
3/1EKTPOHHBIX CPeACTB; rpadpuUecKkn nccnenoBaTb COBMECTHbIE HabloAeHNA C MOMOLLbIO
AMarpamm paccemsaHusa U IMHENHON perpeccun




YMeHue onepupoBaTb NOHATUAMM: CIy4alHbIN ONbIT U CAyYaiHoe cobbIThE, BEPOATHOCTb
CNy4YaitHoro cobbITUA; yMEHNE BbIYMCNATb BEPOATHOCTb C UCMOb30BaHUEM rPpadUUECcKnX
METOA0B; MPUMEHATb GOPMYJIbl C/IOKEHUSA U YMHOXKEHMUA BEPOATHOCTEN, dopmyny
No/IHOM BEPOSATHOCTH, popmyny BepHynnm, KombruHaTopHble GaKTbl U GopMybl;
OLLeHMBaTb BEPOATHOCTM peasibHbIX COBbITUI; yMEHWE OnepupoBaTb NOHATUAMMU:
CNyvyaliHan Be/NiMuMHa, pacnpegeneHne BepoaTHOCTEN, MaTeMaTUUYECKoe OXUaaHue,
aucnepcms n cTaHAapTHOE OTKJIOHEHWE Cy4YaitHOM BeNUYMHBI, GYHKUUK pacnpeneneHums
M NNOTHOCTM PaBHOMEPHOTIO, MOKa3aTeIbHOro U HOPMa/IbHOTO pacnpenefieHnit; ymeHue
MCNO/Ib30BaTb CBOMCTBA M3YyYEHHbIX pacnpeaeseHnin 4N peleHms 3a43a4; 3HaKOMCTBO C
NOHATUAMM: 3aKOH B0/IbLLMX YMCeN, MeToAbl BbIBOPOYHbIX UCCIeA0BaHNIN; YyMeHMEe
NpUBOAMTL MPUMEPBI NPOABIEHUA 3aKOHa H60/IbLUNX YNCeN B NPUPOAHbIX U
06LWEeCTBEHHbIX ABNEHUSAX; YMEHUE ONepupoBaTh NOHATUSAMU: COYETAHNE, NepecTaHOBKa,
4YMCNO COYETaHMUI, YACNO NepecTaHOBOK; BUHOM HbIOTOHA; yMeHUe NPUMEHATb
KOMBMHaTOpHble GpaKTbl U PacCyKAeHNA A1A pelleHnna 3a4a4; OLEHNBaATb BEPOATHOCTU
peanbHbIX COBbITUI; COCTaBNATb BEPOATHOCTHYO MOAE/b U UHTEPNPETUPOBATL
NoJIyYeHHbIN pe3ynbTaT

YMeHMe onepunpoBaTth NOHATUAMM: TOUKA, NPAMan, NI0CKOCTb, NPOCTPAHCTBO, OTPE3OK,
Jly4, BEIMYMHA YTrNa, NJOCKUIA YroA, ABYrPaHHbIN Yroa, TPEXTPaHHbIN yron,
CKpelumBatoWwmecs npsamble, NapannenbHoCTb U NepneHANKYAAPHOCTb NPAMbIX U
MIOCKOCTEM, Yrofl MeXKay NPAMbIMK, YTON MEXAY NPAMOM U NIOCKOCTbIO, Yro Mexay
NIOCKOCTAMM, PACCTOAHME OT TOYKM A0 NJOCKOCTU, PAacCTOSHUE MEXKAY NPAMbIMMU,
paccTosHMe MeXay NJI0CKOCTAMU; YMEHME UCMOb30BaTb NPU peLleHnn 3a4a4
n3yyeHHble GaKTbl U TEOPEMbI NNAHUMETPUN; YMEHNE OLEHMUBATL pa3mepbl 06 bEKTOB
OKPY*KaIOLLEro M1pa; CTPOUTb MaTeMATUYECKME MOAE/IM C MOMOLLbIO FEOMETPUYECKNX
MOHATUIN U BEIMUYMH, PeLLaTh CBA3AHHbIE C HUMM NPaKTUYECKMe 3a4a4u
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YMeHMe onepupoBaTth NOHATUAMM: Naowaab ¢urypbl, 06 bEM GUrypbl, MHOTOrPaHHMUK,
NPaBW/IbHbIN MHOTOTPAHHMK, CeYeHME MHOTOTPAHHMKA, Kyb, Napannenenvnes, npusma,
nupamunaa, durypa v NOBEPXHOCTb BPALLLEHUA, LMANHAP, KOHYC, Wwap, cdepa, naowaab
cdepbl, Naowaab NOBEPXHOCTU NMMPaMMUIbI, MPU3MbI, KOHYCa, UMANHAPA, 06BEM Kyba,
NPAMOYroNbHOro Napannenenunesa, NMpPamMmuabl, NPU3Mbl, UMAUHAPA, KOHYCA, Wapa,
pasBEPTKa NOBEPXHOCTU, CEYEHMA KOHYCa U LMAUHAPA, Napaie/ibHble OCK UK
OCHOBAHUIO, CeYEHMe LWapa, NJI0CKOCTb, Kacatowwanca chepbl, ULMANHAPA, KOHYCa; YMeHUe
CTPOUTb CEYEHNE MHOTOFPAHHUKA, N306paXKaTb MHOTOrPaHHUKK, GUTYpPbl U MOBEPXHOCTU
BPALLLEHNA, X CEYEHWNA, B TOM YMC/E C NOMOLLbIO 3/1EKTPOHHbIX CPeACTB; YMeHWe
NPUMEHSATb CBOMCTBA rEOMETPUYECKUX GUTYP, CAaMOCTOATENIbHO GOPMYANPOBaTb
onpegeneHna nsydaemoix GUryp, BblABUraTb rmnoTesbl O CBOMCTBAX M NPU3HAKaX
reomeTpuyecknx puryp, 060CHOBbLIBaTb UM ONPOBEPraTh UX; yMEHME NPOBOAUTL
Knaccuopukaumio GUryp no pasivyHbIM Npu3HaKam, BbIMOAHATL He0bXoaMMble
AONONHUTENbHbIE NOCTPOEHUA
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YMeHMe onepupoBaTth NOHATUAMMU: ABUNKEHME B NPOCTPAHCTBE, Napaie/ibHbli NepeHoc,
CMMMETPUA Ha NJIOCKOCTU M B NPOCTPaHCTBE, NOBOPOT, NpeobpasosaHue nogobus,
nofobHblie GUrypbl; YyMeHME pacno3HaBaTb paBHble U Nogo6Hble GUrypbl, B TOM YMC/Ee B
npupoae, NCKYCCTBE, apXUTEKTYPE; UCMONb30BaTb FTEOMETPUYECKME OTHOLLEHMSA NPU
pelleHnmn 3a4a4; HaXxoAUTb reOMETPUYECKNE BENUUYUHDI (41Ha, Yyron, naowaab, 06bEm)
Npwv peleHnmr 3a4a4 n3 Apyrux yu4ebHbix NPeameToB U U3 peasbHOM XKU3HU; YMEHUE
BbIYUCAATb FeOMETPUYECKME BENYMHbI (AAUHa, YroA, naowaab, 06bEM, naowaab




NOBEPXHOCTM), UCMOJIb3YA U3YYEeHHblEe GOPMYIbl U METOABI, B TOM YMC/Ie: NIoLWaab
NOBEPXHOCTM NMPaMMUAbl, NPU3MbI, KOHYCa, LMANHAPA, Naolaab chepbl; 06bEM Kyba,
NPAMOYroAbHOro napannenenuneaa, NMPamuabl, NPM3Mbl, LMAMHAPA, KOHYCa, Wapa;
YMeHMe HaXxoANUTb OTHOLIEeHWE 06BEMOB NOA0OHbIX GUTYP

YmeHune onepumnpoBaTb NOHATUAMWU: NPAMOYTOJZibHaA CUCTEMA KOOPAOUNHAT, BEKTOP,
KOOpPAWHATbl TOYKN, KOOPANHATbl BEKTOPA, CyMMa BEKTOPOB, NponsBeaeHne BEKTOPA Ha
YUCNO, Pa3NOoXKeHNe BEKTOPA No 6a3VICY, CKasiApHOe nponsseneHne, BEKTOpPHoOe

12
Nnpou3BeLeHUE, Yroa MeXAy BEKTOPAMM; YMEHWE UCMO/Ib30BaTb BEKTOPHbIN U
KOOPAMHATHbIA METOZ ANA PELLEHMA TeOMETPUYECKUX 3a4a4 U 33434 APYTUX Y4eBHbIX
npeameToB
YmeHue BbIbMpaTh NOAXOAALMI METOL, ANA PELLUeHUA 33434M; NOHUMaHWE 3HAYMMOCTH
13 MaTeMaTUKN B U3YYEHUWN NPUPOAHBIX M 0BLLECTBEHHbIX MPOLLECCOB U ABAEHWUN; YMEHUE

pacno3HaBaTb NPOAB/JEHNE 3aKOHOB MaTeMaTUKM B MCKYCCTBE, YMEHWE NPUBOAMUTb
NpPMMepPbl MAaTEMATUYECKUX OTKPbLITUIA POCCUIACKON M MUPOBOW MaTeEMaTUYECKOW HayKK




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA EM3

MO MATEMATUKE

Kog MpoBepsAemMbIi 3n1eMeHT coaeprKaHuA
1 Yucna v BbluMCNeHUA
11 HaTypanbHble 1 uenble yncna. MpUsHakn 4eNMMOCTU LenbiX Yucen
12 PauyoHanbHble yncna. O6bIKHOBEHHbIE U AeCATUYHbIE APObU, NPOLLEHTbI, 6ECKOHEYHble
' nepuoamyeckme apobu
13 ApndMeTnUYECKMN KOpeHb HaTypabHOM cTeneHrun. lecTBuA ¢ apupmeTU4ecKMMmM KOpHAMM
' HaTypa/ibHOW CTeneHu
1.4 CteneHb C uenbim nokasartenem. CTeneHb ¢ paumoHasibHbIM NokasaTesiem. CBOICTBA CTENEHU
15 CMHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCUHYC, apKKOCUMHYC, apKTAHTeHC Y1C/I0BOro
' aprymeHTa
1.6 Norapuém ymcna. lecaTuyHble 1 HaTypasbHble norapudmol
17 [JevictButenbHble uncna. ApubmetTnyeckne onepaumm ¢ AeACTBUTENbHBIMU YNCNAMMU.
' MpubAUKEHHbIE BbIYMCIEHMA, NPABWUIA OKPYIAEHWA, NPUKMAKA W OLeHKA pe3ynbTaTa BblYMCAeHUN
1.8 MpeobpasoBaHMe BbipaxKeHUM
1.9 KomnnekcHble uncna
2 YpaBHEHMA N HePABEHCTBA
2.1 Lenble n apobHo-paumoHabHble ypaBHEHMUA
2.2 NppaumoHanbHble ypaBHeHUA
2.3 TpuroHomeTpmyeckue ypaBHeHUA
2.4 MokasaTenbHble U norapuPmmnyeckue ypaBHeHUs
2.5 Llenble n apobHo-paumoHaibHble HEPAaBEHCTBA
2.6 NppaumoHanbHble HepaBeHCTBa
2.7 MokasaTenbHble U norapnPmmnyeckme HepaBeHCTBa
2.8 TpuUroHomeTpuyeckme HepaBEHCTBA
2.9 CncTeMbl M COBOKYMHOCTU YPaBHEHWUI M HEPABEHCTB
2.10 YpaBHEHUA, HEPaBEHCTBA M CUCTEMbI C MapameTpamu




2.11 MaTpuua cuctemMbl IMHENHbIX YpaBHeHMA. OnpeaenvTenb MaTpuLbl
3 ®PyHKLMM U rpaduKm
31 ®PyHKUMSA, cnocobbl 3agaHma GyHKUMK. FpaduK dyHKUMK. B3aumHO 06paTHble GyHKUUK. YETHbIE U
' HeuyéTHble GyHKUMK. NMepuoanyeckue GyHKLUN
Ob6nacTb onpeaeneHns n MHOXKECTBO 3HauYeHUN GyHKUMKN. Hynn GyHKLMK. MpoMeKyTKM
3.2 3HAKOMOCTOAHCTBA. MPOMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYMbl U MUHUMYMbl GYHKLUK.
Hanbonbluee n HanmeHblLLee 3HaYeHMe GYHKLMN HA NPOMENKYTKE
33 CreneHHan GyHKUMA C HATypasbHbIM U LLe/IbiM NoKasaTenem. E€ ceoricTa u rpadumk. ColicTa U
' rpadurK KOpHA N-0M CTEMNEHM
34 TpuroHomeTtpmyeckne GyHKLMM, X CBOMCTBA U rpadmKu
3.5 MoKasaTenbHada 1 norapmdmuyeckan pyHKLMK, NX CBOMUCTBA U rpaduKn
3.6 ToukuM paspbiBa. ACUMNTOTbI FPadmnKoB PyHKLUMN. CBOMCTBA QYHKLIMIA, HENPEPbIBHbIX Ha OTPe3Ke
3.7 MocnenoBaTenbHOCTM, CNOCOObLI 3a4aHNA NOCAeA0BaTeIbHOCTEN
3.8 ApudmeTnyeckas n reometpmyeckasn nporpeccun. Popmysia CI0XKHbIX NPOLLEHTOB
4 Hayana matemaTtuyeckoro aHanunsa
4.1 MpounsBoaHasa GyHKLMK. [pon3BOAHbIE 31IeMEHTAPHbIX PYHKLNIM
42 MprvmeHeHMe NPOU3BOAHOM K UcCcnefoBaHUIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoxaeHne Hanbonblero U HAMMeHbLLIEro 3HaYeHMA GYHKLMN HA OTpesKe
4.3 MNepBoobpasHas. UHTerpan
5 MHo»<ecTBa 1 normka
5.1 MHoecTBO, onepaunm Hag MHOXKecTBaMu. Juarpammol dinnepa — BeHHa
5.2 Noruka
6 BepoAaTHOCTb U cTaTUCTMKA
6.1 OnucatenbHan cTaTUCTUKA
6.2 BepoaTHOCTb
6.3 KombuHaTopuKa
7 feomeTpua
7.1 ®durypbl Ha NAOCKOCT




7.2

np‘r'IMbIe M NJIOCKOCTU B NPOCTPAHCTBE

7.3 MHoOrorpaHHuKM
7.4 Tena 1 NOBEPXHOCTM BpaLLeHMUA
7.5 KoopgnHaTbl 1 BEKTOPbI




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



