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PABOYAA NPOrPAMMA

y4yebHoro npeameTta «Anrebpa u Ha4yana matemMaTu4ecKkoro aHanusa. basoBbin

YPOBEHb»

ansa odbyyarowmxea 10-11 knaccos



NOACHUTENBbHAA 3AMUCKA

Pabo4yass nporpamma y4yebHoOro kypca «Anrebpa M Hayana maTemaTU4ecKoro
aHanusa» 6asoBoro ypoBHa Ansa oby4vakowmxca 10 —11 knaccoB paspabotaHa Ha
ocHoBe degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro craHgapTa cpegHero
obwero obpas3oBaHMsi, C  Y4ETOM  COBPEMEHHBIX  MWUPOBbIX  TpeboBaHun,
npeabsiBAsemMbIX K MaTteMaTtudeckoMy o0O0pas3oBaHuio, W Tpaguumm pPOCCUICKOro
obpasoBaHus. Peanusauuma nporpammbl  obecneymBaeT OBMageHWe  KI4YeBbIMU
KOMMETEHUMSIMWA, COCTaBMAKOWMMM OCHOBY ANA CaMOpasBUTUS U HEMpepbiBHOMO
obpa3oBaHns, LENOCTHOCTb OOLLEKYNbTYPHOIO, JIMYHOCTHOTO W MNO3HABaTENbHOMO
pa3BUTUS IMYHOCTM OBy4YatoLLmnXCS.

LENN U3YYEHUA YHEBHOIO KYPCA

Kypc «Anrebpa n Hadyana maTemMaTM4ecKoro aHanusa» SBNAeTCd OOHUM U3
Hanbonee 3Ha4YMMbIX B MporpaMme CTapLUen LIKOSbl, MOCKOSbKY, C O4HOW CTOPOHbI, OH
obecneunBaeT MHCTPYMeEHTarnbHYy0 0asy Ana M3yvyeHUs BCEeX eCTEeCTBEHHO-Hay4HbIX
KypcoB, a C [OpYron CTOPOHbI, hopmMupyeT norudeckoe n abCcTpakTHOe MbllrieHne
yyalmnxcsd Ha YpOBHe, HeobxooMMOM [Ofi1  OCBOEHWSA KYpCOB MHOPMAaTUKW,
0o0LecTBO3HAHNA, WUCTOPUKN, CrOBeCHOCTW. B pamkax p[gaHHOro Kypca y4awmecs
oBrageBaloT YHUBepPCarbHbIM S3bIKOM COBPEMEHHOW Hayku, KoTopas dopmynupyet
CBOM AOCTWXKEHUS B MaTeMaTU4eckon oopme.

Kypc anrebpbl 1 Ha4yan maTemMaTU4ecKOro aHanusa 3aknagbiBaeT OCHOBY Ans
YCMNELHOro oBrnageHns 3akoHamMn (OU3MKKU, XUMUK, BUONOrMn, NOHUMaHUS OCHOBHbIX
TEHOAEHUUN 3KOHOMWKM U OBLEeCTBEHHOM >KM3HW, MNO3BOSIIET OpPUEHTUPOBATLCA B
COBPEMEHHbIX LIMGPOBbLIX U KOMMNBIOTEPHLIX TEXHOMOMMNAX, YBEPEHHO UCMONb30BaTh UX
B MOBCEOHEBHOW XWU3HW. B TOXe Bpemsa oBnageHwe abCTpakTHbIMU M NOTUYECKU
CTPOrMMM  MaTEMATUYECKMMWU  KOHCTPYKUMAMM  pa3BMBaeT YMEHWe  HaxoguTb
3aKOHOMEPHOCTU,  OBOCHOBbIBaTb  UCTUHHOCTb  YTBEPXAEHUS,  MCMNOSb30BaTb
0606LeHne 1 KoOHKpeTU3aumo, abcTparnpoBaHne n aHanornio, PopMmnpyeT KpeaTuBHoe
N KpuUTuMyeckoe MblwneHne. B xoge usydyeHusa anrebpbl M Havyan maTtemaTu4eckoro
aHanusa B CTapLUei LKOMe yyalimecs norlyvyaroT HOBbIN OMbIT pelleHust NpUKNagHbiX
3aga4y, CaMOCTOATESNIbHOMO MOCTPOEHUA MaTeMaTU4yeckKmx Mofernen  peasnbHbIX
cUTyauuMh W WHTepnpeTauuMm MOMyYEHHbIX pPEeLleHU, 3HAKOMATCS C  npumMepamu
MaTeMaTMYeCKnMX 3aKOHOMEPHOCTEN B Npupoae, Hayke N B UCKYCCTBE, C BblAalLWUMUCA
MaTeMaTUYECKMMUN OTKPbITUSIMU U UX aBTOpPaMMU.

Kypc obnagaet 3HauMTeNbHbIM BOCAUTATESNbHBIM MOTEHUMANIOM, KOTOPbIN
peanu3yeTcsl Kak 4epe3 Yy4yeOHblM MaTepuan, cnocobCcTByrOWMA (HOPMUPOBAHMIO
Hay4YHOr0 MWPOBO33PEHUS, TaK U 4Yepe3 cneunduky yd4ebHOM [OeATenbHOCTMH,
TpebyloLen CcamoCTOATENBHOCTU, aKKypaTHOCTM, NPOLOIHKUTENbHON KOHLEHTpaumm
BHUMaHWs U1 OTBETCTBEHHOCTM 3a MOSyYEHHbIN pe3ynbTar.

B ocHoBe meToaukn obyyeHus anrebpe u Hadanam matemaTU4eckoro aHanmsa
NEeXnUT AeATENbHOCTHbLIN NPUHLMA 0By4eHus.

Ctpyktypa Kypca «Anrebpa v Hayana MaTtemMaTM4yecKoro aHanmsa» BKIHYaeT
cnegywwme cogepxartenbHO-MeToaMYeCcKne NUHUMKM:  «Hucna  n - BbIYUCIIEHUSY,
«PyHKUMN 1 rpacdumkn», «YpaBHEHUS M HepaBeHCTBay», «Hayana maTemaTnyeckoro
aHanusa», «MHoxecTBa M noruka». Bce OCHOBHble copepxaTernbHO-MeToauYeckmne



NIMHUN N3y4atoTCA Ha NPOTSXKEHUN OBYX NieT 00yYeHns B CTapLlen LIKOse, eCTECTBEHHO
AOMNOSHAA Apyr Apyra W MNOCTENeHHO HacbIWwasCb HOBbIMW TeMamu W pasgenamu.
[aHHbIN KypC ABNAETCA MHTErpaTMBHbIM, NOCKOSIbKY 00beauHAeT B cebe coaepkaHue
HECKONbKMX MaTeMaTMYeCKMX ANCUMNIUH: anrebpa, TPUroHoOMeTpus, MmaTtemaTU4eCKui
aHanus, Teopmss MHOXecCTB 1 ap. Mo Mmepe Toro Kak yyawmecs oBnageBatoT Bcé bonee
LUMPOKNM MaTeMaTU4ecKMm arnnapartoMm, Y HUX nocregoBaTtenbHO dopMupyeTca u
COBEpPLUEHCTBYETCH YMEHMe CTPOUTb MaTeMaTU4ecKyd MoAerb pearibHoOW cuTyauuu,
NPUMEHATb 3HaHMSA, NONyYeHHble B Kypce «Anrebpa u Havyana maTtemaTU4eckoro
aHanusa», AN peleHUss CaMOCTOATESNbHO CEOPMYNMPOBAHHON MaTemMaTuyeckomn
3agayu, a 3aTeM MHTEpPrNpeTUpoBaTh NOMyYeHHbIN pesyrnbTar.

CopepxaTenbHo-meTognyeckas nuHus «Yucna u BblYUCNIEHUNA» 3aBepLlaeT
POpMMpPOBaHNE HAaBLIKOB WCMNOSMb30BaHUA AEUCTBUTENbHbLIX 4YUCEN, KOoTopoe 6bIno
Ha4aTo B OCHOBHOW wWkKone. B crapwen wkone ocoboe BHMMaHWE YyaenseTcs
POPMUPOBAHNIO  MPOYHBIX  BbIYUCIUTENBHLIX HAaBbIKOB, BKMNOYawLWMx B cebs
MCMonb30oBaHWE pasrnuyHbIX (opM  3anucn OenCTBUTENbHOro 4ucna, YyMeHue
pauMoHanbHO BbIMOMHATL AEACTBUSA C HAMU, AenaTb NPUKMAKY, OUeHMBaTb pesynbTtar.
O6yyatomeca nonyyaroT HaBbIKU NPUBNMKEHHBIX BbIYUCIIEHUI, BbINONTHEHUS AENCTBUN
C Yncrnamu, sanucaHHbIMW B CTaHOapTHOW hopMe, MCMNONb30BaHUA MaTeMaTUyYeCcKuUx
KOHCTaHT, OLleHNBAHNA YMNCITOBbIX BblpaXXeHUN.

JinHna «YpaBHEHWsT M HepaBeHCTBa» peanu3yeTcsd Ha MpPOTSHKEHUM BCEro
obydyeHna B CTapwen LWKone, MOCKOMbKY B KaXaoM pasgene nporpaMmmbl
NpeaycMOTPEHO peLleHne CcooTBeTCTBYLWMX 3agad. Obyvarowmeca osnagesatoT
pasfiMyHbIMM  MeTod4aMM  peLlleHUs  UenblX, pauuoHarnbHbIX, UppaunvoHarbHbIX,
nokasaTesibHbIX, orapuPMmUYecKnxX U TPUroHOMETPUYECKMUX YPaBHEHUIA, HEPABEHCTB U
nx cuctem. [llonyyeHHble YMEHWA WCMOMb3YTCA MpyU UccnefoBaHMUM (PYyHKUUK C
NMOMOLLbIO MPOU3BOAHOW, peLlleHUn nNpuknagHbiX 3agad W 3adady Ha HaxoxaeHue
HanboNbLUMX U HaMMeHbLUMX 3Ha4YeHun cyHKumMK. [aHHaa copgepXaTtenbHas NUHUS
BKMoYaeT B cebsa Takke (popmMmpoBaHME YMEHWUIN BbINOSTHATL Pacy€Tbl N0 hopmynam,
npeobpasoBaHns LenblX, pauuoHanbHbIX, MppauuoHanbHbIX U TPUrOHOMETPUYECKMX
BblpaXeHUW, a Takke BblpaXeHUN, COoAepXalumx cTeneHn n norapudmbel. bnarogaps
n3ydeHnto anrebpaudeckoro maTepuana npoucxoauT  AarnbHenwee  pasBuTUE
anropuTMMYecKoro M abCTpakTHOro MbIWSIEHUS ydalmxcs, POPMUPYIOTCA HaBbIKK
AEeOYKTUBHbIX paccyxgeHun, paboTbl C CUMBOMbHbIMW OpMamu, MpeacTaBreHns
3aKOHOMEPHOCTEN W 3aBUCUMOCTEN B BWAE PaBEHCTB M HepaBeHCTB. Anrebpa
npegnaraet adpdeKTUBHbIE MHCTPYMEHTLI ANA peLleHNs NMPakTUY4eCcKUX N eCTeCTBEHHO-
Hay4HbIX 3aa4, HarnNsA4HO AEMOHCTPUPYET CBOU BO3MOXXHOCTM KakK A3blka HayKu.

CopgepxaTenbHo-meToandeckasas  NMHUSA  «DyHKUMM M rpadukn»  TECHO
nepensieTaeTca C APYrMMW NUHUSMW Kypca, MOCKOSIbKY B KakOM-TO CMbICrie 3adaéTr
nocrniegoBaTenbHOCTb U3yyveHust matepuana. M3ydeHue cTeneHHoOW, nokasaTenibHOW,
norapudmMm4eckon N TPUrOHOMETPUYECKUX YHKLMA, UX CBOWUCTB U padomKoB,
ncnonb3oBaHMe (PYHKUMW AONA peweHus 3agady uM3 apyrux yy4yebHbix npegmeToB U
pearibHOM XXWU3HU TECHO CBA3aHO Kak C MatemMaTU4YeCKMM aHanu3oMm, Tak 1 ¢ peLueHnem
ypaBHEHUN N HepaBeHCTB. [pn 3ToM GonblIOe BHMMaHWE yaenseTcs (OpMUPOBaHNIO
YMEHUS BblpaxaTb OpMyramMn 3aBUCMMOCTU MeEXAY PasfUYHbIMU  BeENUYNHAMM,
nccnegoBatb  NOSMyYeHHble  (PyHKUUKM, CTpoUTb WX rpadmkn. MaTtepuan 3Ton
cogepxaTenbHOW JIMHUM HauerneH Ha pasBuTMe YMEHWAW U HaBbIKOB, MO3BOJSISKOLLMX



BblpaXaTb 3aBMCUMOCTW MeXAy BenvyMHamMmu B pasnuyHon popme: aHanuTU4eCcKown,
rpadonyeckon n crnoBecHon. Ero nayyeHme cnocobecTByeT pasBUTUIO anropUTMUYECKOro
MbILLIEHMS, CNOCOBHOCTM K 0O0BLLIEHNIO N KOHKPETU3aLMn, NCMOMb30BaHUIO aHaNornn.

CopgepxatenbHaa nuHus «Havana matemaTuMyeckoro adHanusa» no3BonseT
CYLWEeCTBEHHO paclupuUTb KPYr Kak MaTtemaTudeckux, Tak W MpuKnagHbiX 3ajad,
AOCTYNHbIX OByyalLlWmMMcs, Y KOTOpbIX MOSABNAETCA BO3MOXHOCTb uUccnegoBaTb U
CTPOUTb rpadukn yHKUUIW, onpefensaTb ux HavbonblunMe U HauMeHblUME 3HaYeHus,
BblUMCNATL nnowagn curyp M o6bEMbI Ten, HaxoguTb CKOPOCTM WU YCKOPEHUS
npoueccoB. [aHHas cogepXaTefibHas JIMHUS OTKPblBaeT HOBble BO3MOXHOCTU
NOCTPOEHNSI MaTeMaTUYECKUX MOLEeNen pearnbHbIX CUTYauUni, HaxoX4eHUa Hanny4Lwero
peweHns B MNPUKNagHbIX, B TOM 4ucCrie couManbHO-3KOHOMUYECKUX, 3aJadvax.
3HaKkoMCTBO C OCHOBaMM MaTeMaTU4yecKoro aHanmusa CcnocobCcTByeT pas3BUTUIO
abcTpakTHOro, (popmanbHO-IIOrMYEeCKOro U KpeaTUBHOMO MbIlWNeHns, oopMMpPOBaHUIO
YMEHUN pacrno3HaBaTb MPOSIBNIEHNA 3aKOHOB MaTeMaTWKM B HayKe, TEXHUKe W
nckyccree. Obyyatowmecs y3HaloT O BblOAKOLWNXCH pesyrnbTaTax, NofyYeHHbIX B Xo4e
pa3BUTUA MaTemMaTUKU KaK HayKu, U UX aBTopax.

CopepxaTenbHo-meToanyeckaa nuHua «MHoOXecTBa M norMka» B OCHOBHOM
nocesiLeHa anemMeHTam Teopun MHOXECTB. TeopeTuKo-MHOXECTBEHHbIE
npeacTaBneHnsa MNpPOHM3bIBAOT BECb KypC LUKOMbHOWM MaTeMaTuku u npegnaratT
Hanbonee yHuBepcasnbHbI A3blK, 00bEOMHSIWNA BCe pasgenibl MaTeMaTukm u eé
NPUITOXEHUIN, OHW CBA3bIBAIOT pasHble MatemaTuyeckme AUCUMNINHBI B eANHOE Lenoe.
[Mo3aToMy BaXKHO AaTb BO3MOXHOCTb LLKOSIbHUKY MOHUMAaTb TEOPETUKO-MHOXECTBEHHbIV
A3bIK COBPEMEHHOW MaTeMaTUK/ U UCNONb30BaTh €ro A4S BblpaXXeHUs1 CBOUX MbICIEN.

B kypce «Anrebpa n Hadyana matemaTU4ecKoro aHanmsa» MNpUCYTCTBYIOT Takxke
OCHOBbl MaTemMaTU4ecKoro MOLEeNMPoOBaHUS, KOTopble Mpu3BaHbl CHOPMUPOBATL
HaBbIKM NMOCTPOEHUA MoAenen pearnbHbIX CUTyalun, UCCeAoBaHUS 3TUX MoAenen ¢
NOMOLLbIO annapata anrebpbl M MaTeMaTUyeckoro aHanmMsa W WHTeprnpeTauum
NOSTlyYEeHHbIX pe3ynbTaToB. Takme 3ajaHusa BRfeTeHbl B Kaxabll M3  pasgenos
nporpaMmmsbl, MOCKOSIbKY BECb MaTepuar Kypca LUMPOKO WUCMOMb3yeTcs ANs pelleHus
npuknagHblx 3agady. [lpu pelweHuMn pearnbHbIX MPaKTUYECKUX 3ajad  ydvaumecs
pasBMBaloT HabnogaTenbHOCTb, yMeHue Haxo4uTb 3aKOHOMEPHOCTH,
abcTparmpoBaTbCs, WUCMNONb30BaTb aHanoruvwo, obobuwatb U KOHKpeTusnpoBsaTb
npobnemy. [earensHoCTb N0 (POPMUPOBAHUIO HABLIKOB peLleHus NpuKnagHblixX 3agad
opraHu3dyeTcss B Mpouecce wu3ydeHuss Bcex TeM Kypca «Anrebpa v Hadvana
MaTemMaTU4YeCcKoro aHanmsa.

MECTO YYEBHOI'O KYPCA B YMEBHOM IMJIAHE
B y4e6GHOM nnaHe Ha mM3yyeHue Kypca anrebpbl U Hayan MaTemMaTU4ecKoro aHanusa

Ha 6a30BOM ypoBHe oTBOAUTCA 2 Yaca B Hegento B 10 knacce u 3 yaca B Hegento B 11
Knacce, Bcero 3a gsa roga obyyeHus — 170 yacos.



COAEPXAHUE YHYEBHOI'O KYPCA
10 KIACC

UYucna n BbluncneHus

PaunoHanbHble 4ucna. OB6bIKHOBEHHbIE W OeCATUYHble ApoOK, MNPOLEHTHI,
BGeckoHe4YHble nepuogudeckne apobu. ApudmeTmnyeckne onepaumm ¢ pauuoHanbHbIMU
yucnamm, npeobpasoBaHnst YNCIOBbLIX BblpaXkeHUN. MNMpumeHeHne gpoben n NpoLeHTOB
AN peLlleHns NpuKnagHblxX 3agad U3 pasnuyHbix oTpacneun 3HaHun N peasibHON XXU3HW.

HenctButenbHble 4ucna. PauuoHanbHble UM uppauMoHanbHble  yucna.
ApudmeTnyeckne onepaumm ¢ OENCTBUTENbHbIMM  yucnamn.  [pubnuxeéHHble
Bbl4MCNEHUS, NpaBuna OKPYrieHus:, NPUKUAKa U OUeHKa pesynbTaTta BblYUCIEHUN.

CTteneHb c uenbiM nokasatenem. CtaHgaptHasa doopma 3anncu eNCTBUTESTbHOIO
yucna. KMcnonb3oBaHue nogxogswen opmbl 3anucu OenCTBUTENbHbIX YUcen aOns
peLLeHns NpakTUYecknx 3agad n npeacTaBneHns AaHHbIX.

ApudmMeTnyecknin KopeHb HaTypasibHON cTeneHun. [1encTBms ¢ apudpmMeTnyecKnmm
KOPHAMM HaTypasibHOW CTEMNEHN.

CWHyC, KOCMHYC W TaHreHC YUCIIOBOr0 aprymeHTa. APKCUHYC, apKKOCUHYC,
apKTaHreHc YMCNoBOro aprymeHTa.

YpaBHEHUA N HepaBeHCTBa

ToxgecTBa 1 TOXOeCcTBeHHblEe nNpeobpa3oBaHuS.

MpeobpasoBaHue TPUrOHOMETPUYECKUX BblpaXXEHUNA. OcCHOBHbIE
TPUroHomMeTpudeckne popmyrbi.

YpaBHeHne, KopeHb ypaBHeHUsl. HepaBeHCTBO, pelleHue HepaBeHcTBa. MeTopq
WHTepBaros.

PeweHuve uenbix n ApobHO-paLmMoHanbHbIX YpaBHEHUA N HEPABEHCTB.

PelueHne nppaumoHarbHbIX YpaBHEHUI N HEPABEHCTB.

PeleHne TpUroHoMeTpuUYeCcKnx ypaBHEHUMN.

MpumMeHeHne ypaBHEHUW WU HEPaBEHCTB K pPeLleHU0 MaTeMaTUyecKux 3ajad wu
3agay 13 pasnuyHbIX obnacTen Hayku n peanbHOM XU3HW.

PYHKLUMU U rpacpukmn

®dyHKUMA, crnocobbl 3agaHna yHKumu. padumk dyHkuun. B3anmHo obpaTHble
dyHKUMN.

O6nactb onpegeneHnss M MHOXECTBO 3HadeHun yHKunn. Hynu dyHKumn.
[MpomMexyTKn 3HaKoNOCTOSAHCTBA. YETHbIE N HEYETHbIE (PYHKLMN.

CTeneHHas yHKUMS C HaTypanbHbIM U UenbiM nokasatenem. EE ceowncTtBa un
rpaduk. CeBomcTBa U rpadonK KOPHSA N-O CTEMEHM.

TpuroHoMeTpuyeckasa OKpPY>KHOCTb, onpefeneHne TPUroHOMETPUYECKNX (PYHKLNIA
YMCMNOBOro aprymeHTa.

Havyana matemaTtunyeckoro aHanusa

MocnepoBaTenbHOCTK, cnocobbl 3agaHusa nocregoBaTesibHocTen. MOHOTOHHbIE
nocriegoBaTesibHOCTU.

ApndmeTnyeckas n reomeTpudeckass nporpeccun. beckoHeyHo yGbiBaroLLas
reometTpmnyeckaa nporpeccnd. Cymma 6eckoHeyHO Y6biBaloWen reoMeTpu4ecKon
nporpeccun. Popmyna CRoXHbiX MPOLEHTOB. Wcnonb3oBaHne nporpeccun Ans
peLlleHnsa pearbHbIX 3a4a4 NPUKNagHoro xapakrepa.



MHoxecTBa 1 noruka

MHoxecTBO, onepaumMm Hag MHoXecTBamu. [Quarpammbl  Jdunepa—BeHHa.
lMpyMeHeHne TeopeTUKO-MHOXECTBEHHOro annapata [Ans OnucaHus  pearbHbIX
MPOLLEeCCOB U SBMEHNIA, NPU peLleHnn 3agay 13 gpyrux y4ebHbix npeameToB.

OnpepeneHne, Teopema, crieacTene, 4oKa3aTeNbCTBO.

11 KINACC

UYucna n BbluncneHus

HaTtypanbHble u uenble yicna. lNpusHakm 4enMmocTu LernbiX Yncen.

CTeneHb ¢ paumoHanbHbIM nokasaTtenem. CBoNCTBa CTENEHMN.

Jlorapudm yucna. lecatudHble n HaTypasnbHble norapugmMei.

YpaBHEHUA N HepaBeHCTBa

MpeobpasoBaHue BblpaXXeHUN, CoOAepKaLnX norapugmei.

lMpeobpasoBaHne BblpaXXeHUW, coaepXalmx CTeneHn ¢ pauuoHanbHbIM
nokasarenem.

Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

lMokasaTenbHble YpaBHEHUSA N HEPaBEHCTBaA.

Jlorapunpmmyeckune ypaBHeHNA N HepaBeHCTBA.

Cuctembl nNUHENHbIX ypaBHeHUW. PelleHve npuknagHbiX 3agady C MOMOLLbIO
CUCTEMbI NIMHENHbIX YPaBHEHUN.

CuncteMbl U COBOKYNHOCTU paunoHasnbHbIX ypaBHEHUI U HEPABEHCTB.

lMpyMeHeHne ypaBHEHUN, CUCTEM W HEPABEHCTB K PELUEHUI0 MaTeMaTUyecKnx
3agay 1 3agad n3 pasnumyHbiX 06nacTen Hayku U peanbHOM KU3HMU.

PYHKUUMU U rpachurkn

dyHKkuma. [lNepunognyveckne QyHKUUK. [poOMEXYyTKM MOHOTOHHOCTU  (PYHKLUW.
MakcumyMbl 1 MUHUMYMbI (PyHKUMK. Hanbonbluee n HaunMeHbLlee 3HauYeHne OyHKLNn
Ha NPOMeXyTKe.

TpuroHomeTpudeckue yHKLUMN, X CBONCTBA U rpadouKu.

MokasaTenbHas v norapnmmnyeckast OyHKLMN, UX CBONCTBA U rpadouKu.

Mcnonb3oBaHne rpaduMkoB OYHKUMA 019 pelleHust ypaBHEHUM W FIMHEWHbIX
cUCTEM.

Mcnonb3oBaHne rpacdukoB QYHKUMA 009 UCCnefoBaHUs  MPOLEecCoB W
3aBMCUMOCTEN, KOTOPbIE€ BO3HUKAIOT MNpU peleHuM 3agady w3 apyrux  ydebHbix
npegMeToB N pearibHON XXU3HW.

Havyana matemaTmnyeckoro aHanusa

HenpepbiBHbIE yHKUMKN. MeToa nHTepBanoB NS peLeHNa HEPaBEHCTB.

MpounssogHas yHKUMN. [eomeTprnyecknin n Pusny4eckum CMbICin NPON3BOgHOMN.

MpounsBogHble anemMeHTapHbIX YHKUUW. POpMyrbl HaAXOXOEHUS MNPOU3BOLHOM
CYMMbI, NPON3BELEHMNS U HACTHOIO (PYHKL M.

MpumeHeHne NpoOU3BOOHOM K MCCNeaoBaHUKO (PYHKUUMM HA MOHOTOHHOCTb W
9KCTpemMyMbl. HaxoxgeHne Hambonbllero M HaMMeHbLUero 3HadeHust (PyHKUMM Ha
oTpeske.

MpumeHeHne nNpPOM3BOAHON [ONs  HaxXOXOAEHUA Haunyylwero pelleHus B
nNpuKNagHblX 3agadax, ans onpegeneHus CKopocTu npouecca, 3agaHHoro oopmysion
nnu rpacukom.



lMepBoobGpasHas. Tabnvua nepBoobpasHbIX.
WHTerpan, ero reomeTpuyecknn n ousanyecknn cmbicrl. BoluncneHne mHterpana
no popmyne HotoToHa—IJlenbHuua.



MIMAHUPYEMBbIE PE3YJIbTATbI

OcBoeHne y4yebHoro npeameta «MartemaTuka» [OOMKHO obecneymBaTb
AOCTWXKEHNEe Ha YypOBHe cpeaHero obuero obpasoBaHWsA crnefyrwmnx JIMYHOCTHBIX,
MeTanpeaMeTHbIX M NpeaMeTHbIX 0bpa3oBaTenbHbIX Pe3ynbTaToB:

JINYHOCTHBLIE PE3YJIbTATDI

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUSI  nporpammbl  yd4ebHOro  npegmerta
«MaTemaTtnka» xapakTepusyTcs:

['paxgaHcKkoe BOCNUTaHMKE:

COPMMPOBAHHOCTBLIO FPaXKAAHCKOM MO3uUMM 0ByYaroLerocs Kak akTUBHOrO W
OTBETCTBEHHOIO YrieHa poccumcKoro obulectsa, npeacTaBfieHMEM O MaTeMaTU4eCcKnx
OCHOBaX (PYHKLIMOHMPOBAHWS Pa3fiMYHbIX CTPYKTYP, ABNEHWUA, Npoueayp rpaXxaaHcKoro
obuwiecTtBa (BblOOpPLI, ONPOCHLI U Np.), YMEHMEM B3aMMOLENCTBOBATb C COLMAlbHbIMU
WHCTUTYTaMn B COOTBETCTBUM C UX (DYHKLMAMMU N HA3HAYEHNEM.

MaTpuoTudeckoe BocnmTaHue:

ChOpMUPOBAHHOCTBID POCCUNUCKOWN TpaxgaHCKOW WOAEHTUYHOCTW, YBaXeHus K
NPOLUSIOMY W HaACTOSILLLEMY POCCUMACKOM MaTeMaTUKW, LIEHHOCTHbIM OTHOLUEHMEM K
OOCTMXXEHUAM POCCUNCKMX MaTeMaTUKOB W POCCUACKON MaTeMaTU4eCKOW LUKOSbl, K
NCMOMNb30BaHUIO 3TUX JOCTUXKEHUIN B APYrMX HayKax, TEXHOMOrnax, coepax SKOHOMUKH.

[yXOBHO-HPaBCTBEHHOrO BOCMUTAHUS:

OCO3HaHMEM [YyXOBHbIX LIeHHOCTEM POCCUUCKOro Hapoaa; chopMMpPOBaAHHOCTbLIO
HPaBCTBEHHOINO CO3HaHUs, 3TUYECKOro MOBEAEHUS, CBSA3AHHOIO C MPaKTUYEeCKUM
NPUMEHEHNEM [OCTWXKEHUNA HAYKU U OeATEeNbHOCTbIO YYEHOro; OCO3HAHWMEM FNYHOrO
BKIaga B NOCTPOEHMe yCTOMYMBoro byayuiero.

OcTeTnYecKoe BOCNUTaHue:

9CTETMYECKMM OTHOLIEHMEM K MWpy, BKOYas 3CTETUKY MaTeMaTUyYecKuUx
3aKOHOMEpPHOCTEN, 00BLEKTOB, 3aday, pelleHnn, paccy>KaeHUn; BOCNIPUNMYMBOCTBIO K
MaTeMaTMYeCKMM acnekTam pasfimyHbiX BUAOB MCKYCCTBA.

dunsnyeckoe BocnnTaHue:

C(OOPMUPOBAHHOCTBIO YMEHUA MPUMEHATb MaTeEMaTUYECKME 3HAHUSA B MHTepecax
3400poBoro 1M 6GesonacHoro obpasa XWU3HW, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY
300pOBbI0  (300pPOBOE MUTaHMe, cbanaHCUPOBAHHBLIN PEXUM 3aHATUA W OTAbIXA,
perynapHas usanyeckas akTUBHOCTb); (PM3MYECKOTO COBEPLLUEHCTBOBAHWUA, Mpu
3aHATUSAX CNOPTMBHO-0300POBUTENBHON AEATENBHOCTLIO.

TpynoBoe BoCnuTaHue:

FOTOBHOCTbIO K Tpyady, OCO3HAHWMEM LEHHOCTM Tpyaontobusa; WHTepecom K
pasnnyHbIM chepam npoeccrnoHanbHOM EeATENbHOCTU, CBA3aHHbIM C MaTEMAaTUKON U
€€ NPUNOXEHNAMM, YMEHNEM COBepLUaTb OCO3HAHHbIN BbIGOp Byaywen npodeccun n
peanu3oBbiBaTb COOCTBEHHbIE XWU3HEHHbIE MflaHbl; FOTOBHOCTBIO M CMOCOOHOCTBIO K
MaTemMaTmyeckomy obpas3oBaHMI0 M camoobpas3oBaHMIO Ha NPOTSXKEHUN BCEWN XKWU3HMU;
FOTOBHOCTbLIO K aKTUBHOMY Y4aCTUIO B peLleHUn npakTU4Yeckux 3agady MmaTteMaTn4eckon
HanpaBfiEHHOCTH.

JKonormyeckoe BOCNUTaHNE:



C(OOPMUPOBAHHOCTBID  3KOSIOMMYECKOM  KymnbTypbl, MNOHUMAHUEM  BIUAHUSA
couManbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSHWE MPUPOLHOM W  couumarnbHOW
cpedbl, 0OCO3HaHMeM rrnobanbHOro xapakrepa 3KONorn4yeckmx npobnem; opueHtaumen
Ha NPUMEHEHNE MaTeMaTUYECKNX 3HAHUI ONA pelleHns 3a4ay B 06n1acTy OKpyKatoLLen
cpeabl, NIaHUPOBaHWSA TMOCTYMKOB W OUEHKW WX BO3MOXHbIX MOCMeAcTBUN ANs
OKpy>XatoLlen cpeapl.

LleHHOCTW Hay4YHOro NO3HaHUS:

COOPMUPOBAHHOCTLIO  MUPOBO33PEHUSA, COOTBETCTBYIOLLErO0  COBPEMEHHOMY
YPOBHIO pPasBUTUSA HaykU M OBLLECTBEHHOW MPAKTUKW, MOHUMaHMEM MaTeMaTuUyeCcKowu
HaYKn Kak cpepbl YyernoBevyeckon OeATesfIbHOCTU, 3TanoB e€ pasBUTUS U 3HAYUMOCTU
ANA pasBuUTUA UMBUNU3auuK; OBNageHWeM A3blkOM MaTeMaTuKM U MaTemMaTUyecKon
KyNbTYpPOW Kak CpefCcTBOM MO3HaHUS MUpPa; FOTOBHOCTLIO OCYLLECTBNATL NMPOEKTHYIO U
nccnegoBaTenbCKyo AeATeNlbHOCTb MHANBMAYANbHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS MporpaMmmbl  yvyebHOro npegmeta
«MaTtemaTtuka» XapaKkTepuayTca oBnageHvnem YHUBEpCanbHbIMU
no3HaeamesibHbIMU delicmeusimu, yHUsepcasibHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHUg8epcasibHbIMU pe2yrnamueHbIMU deldcmaeusimul.

1) YHueepcarsibHble no3HaeamersibHble Oeticmeus, obecneyusarom
gopmuposaHue 6a308biIXx KO2HUMUBHbIX [pouyeccos obyyaruwuxcs (oceoeHue
memodos MO3HaHUs OKpyXaroue2o mupa; rnpumeHeHue Jl02U4€eCcKUX,
uccrie0oeameribCKUX onepayud, ymeHul pabomame ¢ uHgopmayuel).

BasoBble nornyeckne 4encTBms:

BbIABNATE M XapaKTepu3oBaTb CYLUECTBEHHbIE MPU3HaKM MaTeMaTUyecKnx

OObEKTOB, MOHATUA, OTHOLIEHWA  MexXay MoHATMSAMK;  opMynNupoBaTb

onpeneneHnsa NoOHATUIN; yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Kraccudukaumm,

OCHOBaHUA Ana 0606LWeHnsa 1 cpaBHEHWS, KPUTEPUN NPOBOAMMOrO aHanm3a;

BOCMNPUHUMATb, dopmMynupoBaTb n npeobpasoBbIBaThb CyXaeHus:

yTBEpAMTENbHbIE N OTpUUATENbHbIE, EAUHUYHbIE, YaCTHbIE U 0bLLMe; YCNOBHbIE;

BbIABNATb MaTeMaTuyeckne 3aKOHOMEPHOCTW, B3aMMOCBSA3N M NPOTMBOPEYNs B

gakTax, AaHHbIX, HaAOMAEHUSIX U YTBEPXOAEHUNAX; npeanaraTb Kputepun ans

BbIABNEHNSA 3aKOHOMEPHOCTEN N NPOTUBOPEUNI;

Aenatb  BblBOAbl C  MCMOMb30BaHWMEM 3aKOHOB  JIOTWKW, OEOYKTUBHBIX W

NHOYKTUBHbLIX YMO3aKIHYEHWIA, YMO3aKKYEHWI MO aHanoruu;

NPOBOANTbL CaMOCTOATENbHO AOKa3aTenbCTBa MaTeMaTUYecKUX YTBEpPXKOEeHUN

(NpsiMble 1 OT NPOTUBHOrO), BbICTPanBaTb apryMeHTauuio, NpMBOANTbL NPUMEPHI U

KOHTpNpuMepbl; 060CHOBbIBaTb COGCTBEHHbIE CY>XAEHWS U BbIBOAbI;

BblOMpaTb cnocob pelueHnst y4ebHon 3agayvm (CpaBHMBATbL HECKONbKO BapMaHTOB

pelweHns, BblOMpaTb Haumbonee noaxogsAWMA C  YYETOM CaMOCTOSITENbHO

BblAEMNEHHbIX KpUTEPUEB).

BasoBble nccnegosartenbckme 4ENCTBUS:

MCnonb3oBaTb BOMPOCbI  Kak MUCCnenoBaTenbCKMA  MHCTPYMEHT  MO3HaHMS;

dopMynupoBatb  BOMPOCHI,  UKCUpyKOWMe  npoTuBopedne,  npobnemy,



yCTaHaBnMBaTb MCKOMOE W OaHHOe, hopMMpoBaTh rMNOTE3y, apryMeHTMpoBaTb

CBOO MO3ULNIO, MHEHWE;

NPOBOAUTbL CaMOCTOATENbHO CMSIAHNUPOBAHHbBIA 3KCNEPUMEHT, UccrnegoBaHne no

yCTaHOBMEHNIO OCOBEHHOCTEN MaTemaTU4eckoro obbekTa, SBMeHusi, npouecca,

BbISIBNEHMNIO 3aBMCUMOCTEN MexXay oObekTamu, ABNeHUs MU, NpoLeccamu;

CaMOCTOATENbHO dopMynMpoBaTtb 0606WeHnMs 1M BbiIBOAbI MO pesynbTaTam

npoBegéHHOro  HabnwgeHusl, uccnefoBaHus, OUeHMBaTb  OOCTOBEPHOCTb

NONy4YeHHbIX pe3ynbTaToB, BbIBOAOB U 0606LLEHNI;

NPOrHO3MpoBaTb BO3MOXHOE pas3BUTME npouecca, a Takke BblABUraTb

npeanonoXeHns 0 ero passmMTUM B HOBLIX YCIOBUSX.

Pabota ¢ nHgopmaumen:

BbISIBNATb AedmunTbl MHpOpMaunn, OaHHbIX, HeobxoauMbIX AOnsi OTBeTa Ha

BOMPOC 1 ANSA peLLeHns 3agaqu;

BblbnpaTb WMHOPMAUMIO M3 WMCTOYHUKOB pPasfiMyHbIX TWUMOB, aHanuM3MpoBaThb,

cuMcTeMaTtmsnpoBaTb M MHTEPNPETUPOBaATb MHMOPMaUMo pasfnnyHbIX BUOOB U

dopm npeacTaBneHus;

CTPYKTYpMpOBaTb MHGOPMauuio, NpeactaBnAaTb €€ B pasfuyHbiX opmax,

NNACTPMPOBATh rPadoUyeCKH;

OLleHMBaTb HaAEXHOCTb MHGOPMAaLMK NO CaMOCTOATENBHO CHOOPMYSIMPOBAHHbLIM

KpUTEPUAM.

2)  VYHueepcanbHble = KOMMYHUKamueHble  Oelicmeusi,  obecrne4usarom
cghopmuposaHHOCMb coyuaribHbIX HaBbIKO8 0byYaroUUXCS.

OOLweHue:

BOCMpUHMMAaTb U OPMYNMPOBaTb CYXOEHUS B COOTBETCTBUM C YCNOBUSIMU U

uensamm obuweHuns; ACHO, TOYHO, FPaAaMOTHO BblpaXaTb CBOK TOYKY 3pEHMS B

YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHUS MO XO4Y PEeLleHUs 3agayw,

KOMMEHTUPOBATb MOSy4YEHHbIN pe3ynbTar;

B XxoAde oOcyxgeHus 3agaBaTb BOMPOCbI MO CywecTBy 06CyXgaemMon TeMmbl,

npobnembl, pelwaemMon 3adayv, BbiCKasbiBaTb WAEW, HALENEHHble Ha MOWUCK

PEeLeHNs; COMNOCTaBnsATb CBOM CYXOEHUS C CYXXOEHUAMM OPYrMX YYaCTHUKOB

anarnora, obHapyxuBaTb pasnunyMe M CXOLCTBO MO3MUMA; B KOPPEKTHOM dopme

opMynNMpoBaTh pasHornacusi, CBoum BO3paxeHus;

npeacTaBnATb pesynbTaThl pelleHus 3agadn, 3KCNepuMeHTa, MCCredoBaHus,

NpoeKTa; CaMOCTOATENbHO BblOMpaTb dopMaTt BbICTYNNEHUA C YY4ETOM 3agad

npeseHTaumm n ocobeHHOCTEN ayanTopun.

CoTpyaHU4ecTBO:

NoHMMaTb W WCMNONb30BaTb MPEMMYLLECTBA KOMaHOHOW W WHAUBMAOYaNbHOW

paboTbl MpuM peleHnn Yy4yebHbiX 3agad; npuMHMMaTb LUefllb  COBMECTHON

AEeATEeNbHOCTU, NMaHMPOBaTb OpraHM3auuio COBMECTHOW paboThl, pacnpenensTb

Buabl paboTt, pgoroBapuBaTbcH, obcyxaaTb npouecc M pesynbtaT paboTbl;

o606LaTb MHEHUS HECKOSbKUX NOAEN;

yyacTBoBaTb B rpynnoBbiXx dopmax paboTbl (o6cyxaeHusi, OBMeH MHEHWN,

«MO3roBble  LUTYPMbI» W  WHbIE); BbINOMHATL CBOK YacTb paboTbl WU

KoopOMHMpPOBaTbL CBOM AEWCTBUA C APYrMMW 4YneHamMy KOMaHAbl, OLeHuBaTb

KayecTBO CBOEro Bknaga B 0OLWMIA NPOAYKT MO KpUTEPUAM, CHOPMYIMPOBaAHHbIM

y4yaCcTHMKaM1 B3aUMOLENCTBMS.



3) YHuegepcarbHble pe2ynsimueHble delicmeusi, obecriequsarom ¢hopmuposaHue
CMbICII08bIX YCMAaHOBOK U XXU3HEHHbIX HagblKO8 NTUYHOCMU.

CamoopraHusauus:

COCTaBnATb MnaH, anropuTM peLleHns 3agayun, BblbmMpaTb cnocob pelueHus ¢
YYETOM MMEIOLLNXCA PEeCypCoB M COOCTBEHHbIX BO3MOXHOCTEW, aprymMeHTUpoBaTb U
KOppPEeKTUpoBaTb BapuaHTbl peLleHNin C Y4ETOM HOBOW MHGOOPMaLIUW.

CaMOKOHTpOnb:

BNageTb HaBblkamMu MO3HaBaTeNbHOW peneKkcMn Kak OCO3HaHUS coBepLlaeMblX

AENCTBUA M MbICIUTENbHbLIX NPOLECCOB, MX pe3ynbTaToB; BnageTb cnocobamm

camMonpoBepPKH, CaMOKOHTpOns npouecca n pesynbTarta peLueHuns

MaTeMaTUYECKON 3aauu;

npeaBuaeTb TPYAHOCTWU, KOTOpPble MOrYyT BO3HUMKHYTb MpPU pELLUeHUN 3afauw,

BHOCUTb KOPPEKTUBbLI B AE€ATENBHOCTb HA OCHOBE HOBbIX 0OCTOATENBLCTB, AaHHbIX,

HaMOEeHHbIX OLWMOOK, BbISIBNIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pe3yrbTarta Uenn U ycroBusM, OOBACHATb NPUYUHDI

AOCTWXKEHUS NN HELOCTUXKEHUSI pe3ynbTaToB AeATENbHOCTU, HAaXoOuTb OLIMOKY,

AaBaTb OUEHKY NpuobpeTEHHOMY OnbITY.

NMPEOMETHbIE PE3YJIbTATDI

OcBoeHune y4yebHoro kypca «Anrebpa n Hadana matemMaTun4yeckoro aHanmsa» Ha
ypoBHe cpeagHero obuwiero obpasoBaHus O0MKHO obecneynBaTb OOCTUXKEHUE
crneayroLwmnx npeaMeTHbIX 0bpa3oBaTenbHbIX pe3ynbTaToB:

10 KINACC

Yucna v BbluUCneHus

OnepupoBaTb  MNOHATUSIMX:  pauMOHaNbHOE U AEUCTBUTENbHOE  YUCIIO,
obbIKHOBEHHAasA 1 gecatuyHasa apobb, NPOLEHTLI.

BbInonHATL apudmeTmyeckne onepauum ¢ paumoHasibHbIMU U ENCTBUTENbHBIMN
yncnamu.

BbINonHATL  NpUBNMXKEHHBIE BbIYMCIIEHUS, WCNOMb3YyA npaBuna OKpyrieHus,
Aenatb NPUKUAKY N OUEHKY pesyribTaTa BbIYUCIIEHUN.

OnepupoBaTtb NOHATUAMU: CTEMEHb C LENbIM NoKasaTtenem; ctangaptHas dopma
3anncu  OenCTBUTENbHONO Yucra, KOpeHb HaTypanbHOWM CTeneHu; WCNofib3oBaTb
nogxoaswyo ¢opmy 3anucu OenCTBUTENbHbIX Yucen ANns pelleHnd MNpakTUYecKnx
3a4ad v npeacraBreHns aHHbIX.

OnepupoBaTb MOHATUSIMU: CUHYC, KOCMHYC W TaHIFeHC MPOWU3BOSIbHOIO Yrna;
MCNonb30BaTb 3anuUCb MPOM3BOSILHOIO yrra 4epe3 obpaTHble TPUTOHOMETPUYECKMNE
YHKUMN.

YpaBHeHuA n HepaBeHCTBa

OnepupoBatb MNOHATUAMU: TOXOECTBO, YpPaBHEHWE, HEPaBEHCTBO; LEoe,
pauMoHanbHoOe, uppauMoHanbHOEe YpaBHEHME, HEPABEHCTBO; TPUrOHOMETPUYECKOE
ypaBHEHWE;

BbinonHaTe npeobpasoBaHna TPUrOHOMETPUYECKUX BbIPaXXEHUMM W pellaTb
TPUrOHOMETPUYECKME YPaBHEHUS.



BbinonHaTb npeobpas3oBaHMa  UenbiX, pauuoHanbHbiX W UppaunoHanbHbIX
BblpaXXEHUM U pellaTb OCHOBHblE TUMbl LUESbIX, pauMoHarnbHbIX U MppaLMOHanbHbIX
ypaBHEHNN N HEPABEHCTB.

MpuMeHATb ypaBHEHUS N HepaBeHCTBa ANA pelleHns MmaTeMaTu4eckux 3agad u
3a7aud U3 pasnuyHbix 0bnacTen Haykm 1 peanbHON XNU3HU.

MogenupoBaTtb pearnbHble CUTyaLmm Ha s3blke anrebpbl, COCTaBNATb BblpaXeHUs,
ypaBHEHUS, HepaBeHCTBa MO YCMOBUIO 3aJayu, UccneaoBatb MNOCTPOEHHbIE MOAENN C
ncnonb3oBaHMeM annapata anrebpobi.

PYHKLUUMU U rpacnkn

OnepupoBatb MOHATUAMWU: YHKUMS, Cnocobbl 3agaHus QyHKUMKW, obnacTb
onpeaenieHns U MHOXECTBO 3Ha4YeHUn PyHKUMK, rpadonk pyHKUMK, B3aMMHO obpaTHble
dyHKUMN.

OnepupoBaTb MNOHATUAMMU: YETHOCTb M HEYETHOCTb YHKUMW, HYNU GYHKUUN,
NPOMEXYTKN 3HAKOMOCTOSIHCTBA.

Mcnonb3oBaTb rpaukn oyHKUUI NS peleHnst ypaBHEHUN.

Ctpoutb M uutath rpaduku JIMHENHOW (PYHKUUKM, KBagpaTUYHOM OYHKUUN,
CTeneHHOWN PYyHKLMM C LenbiM nokasaTenem.

Mcnonb3oBaTb  rpadoukM  yHKUMKA  ONA UCCredoBaHUA  MpoLeccoB WU
3aBUCMMOCTEN NPU peLleHnn 3agad u3 gpyrux y4ebHbix NpegMeToB 1 pearibHOM XU3HW;
BblpaXxkaTb (hopMynamm 3aBMCUMOCTU MEXAY BENNYMHAMMN.

Hayana maTtemaTtuyeckoro aHanusa

OnepupoBaTb  MOHATMAMW:  MOCNegoBaTeNbHOCTb,  apudmeTndeckas U
reomeTpuyeckas NPorpeccum.

OnepupoBatb  noHATMAMK:  BeckoHeyHO  ybblBawwaa  reoMmeTpuyeckas
nporpeccusi, cymma 6eCKoHeYHO yObiBaloLen reoMeTpruyeckomn nporpeccun.

3agaBaTb NocnegoBaTeNlbHOCTM pasnNUYHbIMK cnocobamu.

Mcnonb3oBaTb CBOWCTBA MOCeaoBaTEeNbHOCTEM WM MPOrpeccun Ans pelueHus
pearnbHbIX 3a4a4 NpuUKNagHoro xapakrepa.

MHoxecTBa 1 normka

OnepupoBaTb NOHATUSMU: MHOXECTBO, Ornepaumy Hag MHOXeCTBaMMU.

Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapaT Ang onucaHus pearnbHbIX
NpOoLECCOB U SIBNEHUI, NMPU peLLleHnn 3agad U3 gpyrnx ydebHbIX npeameTos.

OnepupoBaTtb NOHATUSAMW: onpefeneHne, Teopema, cneacrTeme, JokasaTernbCTBO.

11 KINACC

Yucna n BbluncneHus

OnepupoBaTtb NOHATUAMW: HaTyparnbHOE, Lienoe YMCO; UCMNOMb30BaTh MPU3HaKM
AENIMMOCTU UernbIX Yucen, pasfnoXxeHue Yncna Ha npocTble MHOXUTENW ONS peLueHns
3agau.

OnepupoBaTtb NOHATMEM: CTEMEHb C paLNOHarnbHbIM MOKa3aTesnem.

OnepupoBaTb MOHATUSAMW: Jlorapudm 4Yucna, AeCATUYHbIE W  HaTypanbHble
norapugmi.

YpaBHEHUA U HepaBeHCTBa



MpMeHATbL CBOMCTBA CTENeHn Ansa npeobpas3oBaHWs BblpaXXeHW; onepupoBaThb
NOHATMAMM: MOKa3aTeflbHOe YpaBHEHWE W HepaBEeHCTBO; pellaTb OCHOBHble TUMb
noKasaTeslbHbIX YypaBHEHWI U HEPABEHCTB.

BboinonHaTb  npeobpa3oBaHna  BblpaXeHur,  codepXxawmx  norapudmel;
onepvpoBaTtb MNOHATUAMM: Jorapummyeckoe ypaBHEHWE U HepaBeHCTBO; peluaTtb
OCHOBHbI€E TUMbl NTOrapudPMnUYecKnX ypaBHEHNN N HEPaBEHCTB.

HaxoanTb pelleHns npocTennx TPUroHoMeTpUYECKNX HepaBeHCTB.

OnepupoBaTb MNOHATUAMMU: CUCTEMA JIMHEMHbIX YPaBHEHUM W €€ peLUeHune;
NCMNonb30BaTb CUCTEMY JIMHENHBIX YPaBHEHU NS PELLUEHUS NMPaKTUYeCKUX 3agau.

HaxoguTb pelseHnss npocTenwmx CUCTEM W  COBOKYMHOCTEM pauuOHasibHbIX
ypaBHEHNN N HEPABEHCTB.

MogenupoBaTtb peanbHble CUTyaLmm Ha s3blke anrebpbl, COCTaBNATb BblpaXXeHUs,
ypaBHEHUSA, HEpPABEHCTBA N CUCTEMbI MO YCMOBUIO 3a4adn, nccneoBaTb NOCTPOEHHbIE
MOZENn ¢ Ucnorib3oBaHMeM annapaTa anrebpsbl.

PYHKUUU U rpacpukmn

OnepupoBaTtb NOHATUAMM: Nepuoandeckas PYHKUNA, MPOMEXYTKM MOHOTOHHOCTHU
QYHKUMKN, TOYKM SKCTpeMyma yHKUUK, Hauvbonbllee W HauMMeHbluee 3HavyeHus
YHKUMN Ha NPOMEXYTKE; UCMOMb3oBaTh UX ANA UccrneaoBaHus yHKUUKW, 3a4aHHON
rpacomKomMm.

OnepupoBatb MOHATUSAMKU: rpadouUKM NokKasaTerlbHOW, norapuMmUYeckon wu
TPUrOHOMETPUYECKUX (PYHKUMIA; n30bpaxaTb WX Ha KOOPAMHATHOW MNIIOCKOCTU U
MCNONb30BaThb A8 peLleHns YpaBHEHUN N HEPABEHCTB.

N3ob6paxaTb Ha KOOpAWMHATHOW MOCKOCTM rpaduku NUHEWHbIX YPaBHEHUA W
MCNONb30BaTh UX OS5 PELLEHUS] CUCTEMBI JIMHENHbIX YPaBHEHUMN.

Mcnonb3oBaTb rpadukn  OYHKUMW  OnNa UCCredoBaHUs  NpoLeccoB W
3aBUCUMOCTEN N3 APYIrNX YY4EOHbIX AUCUUNIINH.

Hayana matemaTtuyeckoro aHanu3sa

OnepupoBaTb MNOHATUSMU: HeNpepbiBHAsE (QyHKUMS; NpomsBodHas (OyHKUUWK;
MCNonb30BaTb FEOMETPUYECKUA U PU3MYECKMIA CMbICIT MPOU3BOAHOW AON1S peLleHus
3agau.

HaxoanTe npou3BOAHbIE 3NEeMEHTapHbIX (YHKUUA, BbIYUCIATL MNPOU3BOAHbIE
CYMMbI, NPOU3BeLEHMNS, YACTHOrO (PYHKL M.

Mcnonb3oBaTb NPOU3BOAHYIO ANA UccrnefoBaHna yHKUMM HA MOHOTOHHOCTb WU
9KCTPEMYMbI, MPUMEHSATbL pe3ynbTaTbl UCCNEeSOBaHNS K NOCTPOEHNIO rpadmKoB.

Mcnonb3oBaTb NPOM3BOAHYIO AN HaxXOXOEHUS Haunydlwero peleHuss B
NpuUKNagHbIX, B TOM YUCHe coumarnbHO-3KOHOMUYECKNX, 3adadvax.

OnepupoBatb  NOHATUAMM:  nepBoobpasHas W uHTerpan;  NoOHWUMaTb
reoMeTpu4ecknin 1 Pusnyecknu CMbICI UHTerpana.

Haxoante nepBoobpasHble aneMeHTapHbIX (OYHKLMIW; BbIMUCNATL MHTErpan no
dopmyne HetoToHa-JlenbHuua.

PewaTb npuknagHble 3agayn, B TOM 4uCNe coumarnbHO-3KOHOMUYECKOTO W
Jom3Myeckoro xapakrepa, cpegcrBamMn MaTtemMaTM4YeCcKoro aHanumsa.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC

KonuyecTtBO YacoB

ANEeKTPOHHbIe

Ne HavmeHoBaHue pa3genoB n Tem (uncppoBnble)
n/n nporpamMmbi Bcero KonTponkHbie EELCREEEE obpasoBaTesibHble
paboTbl paboTbl pecypebi
MHoXecTBa paumMoOHarnbHbIX U
1 AEeNCTBUTENbHbIX Yncen. 14 1 Bbubnnoteka LLOK
PauunoHanbHble ypaBHeHUA n https://m.edsoo.ru/1568aba3
HepaBeHCTBa
5 ®PyHKUMKN 1 rpadomkn. CTeneHb ¢ LenbiM 6 Bubnnoteka LLOK
nokasartesiem https://m.edsoo.ru/1568aba3
ApndmeTn4eCKnIn KOpPEHb N—OM
3 cfenqe)mj. I/Ipep(;uMOH(:J)'lebele ;paBHeva 18 1 Burbnmorexa LIOK
https://m.edsoo.ru/1568aba3
N HepaBeHCTBa
dopmynbl
4 Tpl/lpro:omeTpMM.TpMr0HomeTp|/|quK|/|e 22 1 Brbnmorexa LIOK
https://m.edsoo.ru/1568aba3
ypaBHeHUs
5 MocnepoBaTenbHOCTM N Nporpeccun 5 Bubnmorexa LIOK
https://m.edsoo.ru/1568aba3
6 MoBTOpeHne, o6obLLeHnE, 3 1 Bbubnnoteka LLIOK
cuctemaTmaaumsa 3HaHUn https://m.edsoo.ru/1568aba3
OBLEE KOJIMYECTBO YACOB NO 68 4 0

NMPOIrPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KNNACC

KonunyecTBO YacoB

ONEeKTPOHHbIe

Ne HavmeHoBaHMe pa3genoB n Tem (uncppoBble)
n/n nporpamMmbi Bcero T BE MBI HEELE obpasoBaTtenbHblie
paboTbl paboTbl
pecypchbl
CTteneHb C paLmoHarbHbIM
nokasartenem. lNokasatenbHas 12 1 Bubnnoteka LLIOK
dyHKuMA. MNokasaTenbHble ypaBHEHUS https://m.edsoo.ru/f11c4afd
N HepaBeHCTBa
Jlorapnpmunyeckas oyHKUMS.
ﬂoragmiquecme j:)yas:eHMﬂ n 12 Bubnmoreka LIOK
https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
TpuroHomeTpmnyeckme yHKLUN N NX
r[faCbMKVI. TppverHomeTgxecime 9 1 Burbnmorexa LIOK
https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
MpounsBogHas. NpumMmeHeHne o4 1 Bbubnuoteka LUIOK
NpPoOn3BOAHOM https://m.edsoo.ru/f11c4afd
WHTerpan u ero npumeHeHna 9 Brbnmorexa LIOK
https://m.edsoo.ru/f11c4afd
y Bbubnnoteka LLIOK
Cuctembl ypasHeHu 12 1 https://m.edsoo.ru/f11c4afd
HaTtypanbHble n uenble Ynucna 6 Bubnmorexa LIOK
https://m.edsoo.ru/f11c4afd
MosTOpeHue, o6o6LLeHe, 18 5 Bubnuoteka LLOK
cucrtemaTmaaumsa 3HaHUn https://m.edsoo.ru/f11c4afd
OBLEE KOJIMYECTBO YACOB MO 102 5 0
NMPOIrPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




NOyYPOYHOE NMNIAHUPOBAHUE
10 KITACC

Ne
n/

Tema ypoka

Bcero

KonunyecTtBO YacoB

KoHTponbHbIe
paboTbl

MpakTnyeckue
paboTbl

OdaTta
MU3y4YeHus

ANeKTPOHHbIe uudpoBbIe
obpas3oBaTesnbHble

pecypchbli

MHoXecTBO, onepauunu Hag
MHOXecTBaMu. [Juarpammbl
Onnepa—BeHHa

Bubnmnoteka LIOK
https://m.edsoo.ru/746d5dc
e

PauvoHanbHble Yucna.
OObIKHOBEHHbIE U OECATUYHbIE
Apobdu, NPOLEHTHI,
OecKoHeuHble nepnognyeckme
apobn

Bubnnoteka LIOK
https://m.edsoo.ru/be88809
3

ApudmeTnyeckne onepaumm ¢
paunoHanbHbIMWU Yucnamu,
npeobpasoBaHns YNCNOBbLIX
BblpaXXeHUN

bubnuoTteka LIOK
https://m.edsoo.ru/4d7f95fe

MpumeHeHne gpoben n
NPOLEHTOB AN peLleHns
npuKNagHblX 3agadv u3
pPasfnun4YHbIX OTpacren 3HaHuin
N pearibHOM XU3HU

Bubnmnoteka LIOK
https://m.edsoo.ru/44dd104
6

MpumeHeHne apoben n
NPOLUEHTOB A4 peLlueHus
npuknagHblx 3agad us
pasfin4YHbIX OTpacnen 3HaHum
N peanbHON XN3HU

Bubnuoteka LLOK
https://m.edsoo.ru/d99d8c7
4

[enctButenbHble Ynucna.

BubnuoTteka LIOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74

PaunoHanbHble U
nppaumoHasibHbl€ YnCria

https://m.edsoo.ru/2f36a36f

ApudmeTnyeckne onepaumm ¢

Bubnuoteka LLOK

7 . https://m.edsoo.ru/a97a12d
JEeNCTBUTENbHbIMU YNCNamm 9
MpnbnMXEHHbIE BbIYMCNEHUS, Bubnuotexa LIOK
8 ripasina okpyrneHns, https://m.edsoo.ru/cb723fb
NnpuKMaKa n oueHka q
pesynbTaTta BblYUCIIEHUN =
ToxpecTBa U TOXOECTBEHHbIE Bubnnoteka LIOK
9 *A *A https://m.edsoo.ru/3a23ac1
npeobpasoBaHus 5
YpaBHEHUE, KOPEHb Bubnnoreka LIOK
10 P » KOP https://m.edsoo.ru/11ac68b
ypaBHeHUs .
HepaBeHcTBO, pelueHune Bubnmorexa LIOK
11 P P https://m.eds00.ru/50bdf26
HepaBeHCTBa q
Bbubnuoteka LIOK
12 MeTopq nHTepBanos https://m.edso0.ru/775f5d9
9
PeweHne uenbix n gpobHo- Bbubnuoteka LIOK
13 pauMOHanbHbIX YpaBHEHUN 1 https://m.edsoo.ru/6ec7a10
HEepaBeHCTB 7
KoHTponbHas pabota no teme BuGnvoTexa LIOK
14 MHoxecTBa paunoHanbHelx https://m.edsoo.ru/1914a38

OEeNCTBUTENbHbIX Yncen.
PauuoHanbHble YpaBHEHNA U

9



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389

HepaBeHCTB"

®yHKUMSA, cnocobbl 3aaaHus

Bubnmnoteka LIOK

15 dyHKunKn. BsanmHo obpaTHble https://m.edsoo.ru/226eeab
dyHKLMN f
Mpadumk pyHkumn. Obnactb
ornpegeneHns U MHOXeCTBO Bubnuoteka LLOK

16 3Ha4YeHun pyHKUnKn. Hynm https://m.edsoo.ru/763e75¢e
dyHKUMK. [MpoMexyTKn e
3HaKOMOCTOSIHCTBA

. . Bubnmnoteka LIOK

7 HETHbIS M HEETHbIE (yHKLY https://m.edsoo.ru/ff4564ad
CTeneHb C Lenbim
noxasaTeneuM. CrangaptHas Bubnmorexa LIOK

18 https://m.edso0.ru/66446d3
dopma 3anucu o
AENCTBUTENBHOIO Yncna =
Mcnonb3oBaHne noaxoasLuemn
dopmMbI 3anuncu bubnuoTteka LIOK

19 OEeNCTBUTENbHbIX Yncen ans https://m.edsoo.ru/6eadc6f
peLLeHns NpakTU4ecknx 3agad 1
1 NpeacTaBneHns AaHHbIX
CteneHHasn yHKUMSA C
HaTypaJ'IbeI(ﬁIyl/l LI,LleJ'IbIM Bubnuorexa LIOK

20 . . https://m.edsoo.ru/3f25a04
nokasaresniem. E€é csonctea u -
rpadouk -
ApudmeTnyecknin KopeHb Bubnuotexa LIOK

21 y https://m.edsoo.ru/d82c36d
HaTypanbHOW CTeneHn 4

22 ApudmeTn4ecKknin KopeHb Bubnnoteka LIOK



https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4

HaTypaanon creneHn

https://m.edsoo.ru/fe7fc4db

CsonctBa apumeTnyeckoro

Bubnmnoteka LIOK

23 y https://m.edsoo.ru/d0fOb26
KOPHS1 HaTyparnbHON CTENEHN 0
CeowcTtBa apudMeTU4eCcKoro Bubnuoteka LIOK

24 y https://m.edso0.ru/c338986
KOPHS1 HaTyparbHON CTENEHN 5
CowicTBa apMdMeTU4ECKOro Bubnuoreka LIOK

25 y https://m.edsoo.ru/444c4b9
KOPHS1 HaTyparnbHOW CTeNeHn .
Hencteus c Bubnmnoteka LIOK

26 apMdMeTUYECKMMN KOPHAMM https://m.edsoo.ru/54b815¢c
N—OK CTeneHun S
Hencteus c Bubnnoteka LIOK

27 apMdMeTUYECKMMN KOPHAMMU https://m.edsoo.ru/83105a0
N—OKn CTENeHN e
Hencteus ¢ Bubnnoteka LIOK

28 apupMeTUYECKUMN KOPHAMMU https://m.edsoo.ru/2ab1c7b
N—OKn CTeNeHn c
Hencteus c Bubnnoteka LIOK

29 apMMeTUYECKUMN KOPHAMMU https://m.edsoo.ru/eacb053
N—OWN CTEeNeHn [
Hencteus c Bubnmnoteka LIOK

30 apMdMeTUYECKMMN KOPHAMM https://m.edsoo.ru/8a5ada5
N—ON CTENEHN 1
PeleHne nppaumnoHanbHbix Bubnuoteka LIOK

31 https://m.edsoo.ru/69106ae

YpaBHEHUN U HEPABEHCTB

7



https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7

PeweHne nppaunmoHalibHbIX

Bubnmnoteka LIOK

32 . https://m.edsoo.ru/9362fea
YpaBHEHUN N HEPABEHCTB 9
PeweHne nppauymoHanbHbIX Bubnmoreka LIOK

33 Vppall https://m.eds00.ru/78d9b39
YpaBHEHUN N HEPABEHCTB 1
PelueHne nppaumoHanbHbIX Bubnmoreka LIOK

34 . ppall https://m.edsoo.ru/de7ca33
ypaBHEHUN N HEPaBEHCTB o
PelueHne nppaumoHarnbHbIX Bubnmoreka LIOK

35 . ppall https://m.edsoo0.ru/87e5e52
ypaBHEHUN N HEPaBEHCTB q
CowicTBa 1 rpadumk KOpHS n- Bubnmorexa LIOK

36 . P P https://m.edsoo.ru/eb0cc5e
OW cTeneHu 3
CeowcTBa 1 rpadouk KOpHS n- Bubnmorexa LIOK

37 £ P P https://m.eds00.ru/5f29b9b
OW cTeneHun s
KoHTponbHas paboTa no teme

38 "AprpMeTUYECKUI KOPEHb N— Bubnnoteka LIOK
oK cTeneHun. MippaumoHanbHble https://m.edsoo.ru/f13af630
ypaBHEeHUs U HepaBeHcTBa"
CuHyC, KOCUHYC N TaHreHc Bubnmoreka LIOK

39 ye, y https://m.edsoo.ru/5f605ed
YNCIIOBOro aprymeHTa 0
CUHYC, KOCUHYC U TaHFeHC Bubnmotexa LIOK

40 ye, y https://m.edsoo.ru/ec9f4d7

4YMCNOBOro aprymeHTa

8



https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78

ApPKCUHYC, apKKOCUHYC U

Bubnmnoteka LIOK

41 apKTaHreHc Y1MCcrioBoro https://m.edsoo.ru/b8f5d49
aprymeHTta a
ApKCUH KKOCUHYC 1

42 aFF))K'I(':aHFyeCI-,ICaEVIC(J)'I((:)BO{((:) Bubnmorexa LIOK

https://m.edsoo.ru/f1ff9220

aprymeHTa
TpuroHomeTpuyeckas
0|F<)py>KH00Tb ponpep,eneHme Bubnmorexa LIOK

43 ’ - https://m.edsoo.ru/6df195a
TPUrOHOMETPUYECKMX PYHKLMI 0
YUCIOBOro aprymeHTa =
TpuroHomeTpuyeckas
OEpy)KHOCTb ponpep,eneHme Bubnmorexa LIOK

44 ’ . https://m.edsoo.ru/6b61c57
TPUrOHOMETPUYECKNX PYHKLINIA 3
4YMCNOBOro aprymeHTa =
OcHoBHbIE Bubnnoteka LIOK

45 TPUrOHOMETPUYECKME https://m.edsoo.ru/6ed2b3b
dopmyrbl a
OcHoBHbIE Bubnnoteka LIOK

46 TPUrOHOMETPUYECKME https://m.edsoo.ru/fcdd2a2
doopmybl e
OcHoBHble

47 TPUrOHOMETPUYECKME Bubnmorexa LIOK

https://m.edsoo.ru/b8a0ff2f

doopmyIbl
OcHoBHbIE Bubnuoteka LLOK

48 TPUrOHOMETPUYECKME https://m.edsoo.ru/12d1413
dopmyrbl c

49 MpeobpasoBaHue Bubnmnoteka LIOK

TPUroHOMEeTPU4eCKnX

https://m.edsoo.ru/e248cbhfc



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc

BbIpaXXeHUN

MpeobpasoBaHue Bubnmnoteka LIOK

50 TPUTOHOMETPUYECKMX https://m.edsoo.ru/09bas5b3
BbIpaXKeHUN d
MpeobpasoBaHue Bubnmnoteka LIOK

51 TPUrOHOMETPUYECKUX https://m.edsoo.ru/1f4655d
BblpaXKeHum a
MpeobpasoBaHue Bubnmnoteka LIOK

52 TPUrOHOMETPUYECKNX https://m.edsoo.ru/76ce995
BblpaXXeHum 8
MpeobpasoBaHue Bubnmnoteka LIOK

53 TPUrOHOMETPUYECKNX https://m.edsoo.ru/8fa598b
BblpaXkeHum 5
PeweHne Bubnnoteka LIOK

54 TPUrOHOMETPUYECKNX https://m.edsoo.ru/6baefe 1
ypaBHEHUN 9
PeweHune Bubnnoteka LIOK

55 TPUTOHOMETPUYECKNX https://m.edsoo.ru/a1f8d14
ypaBHEHUN 1
PeweHune Bubnnoteka LIOK

56 TPUTOHOMETPUYECKNX https://m.edsoo.ru/65a0f2d
ypaBHEHUN 0
PeweHune Bubnmnoteka LIOK

57 TPUrOHOMETPUYECKNX https://m.edso0.ru/0d8a770
ypaBHEHUN d
PeweHune Bubnuoteka LLOK

58 TPUrOHOMETPUYECKNX https://m.edsoo.ru/cec2877

ypaBHEHUN

4



https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774

PelwweHne

Bubnmnoteka LIOK

59 TPUTOHOMETPUYECKMX https://m.edsoo.ru/e6eec65
ypaBHEHUN 0
O606LieHre no Temam
OcHoBHble Bubnuoteka LLOK
60 TPUTOHOMETPUHECKNS https://m.edsoo.ru/ae44ac4
doopmyIbl. .
TpuroHomeTpuyeckue -
ypasHeHuns"
KoHTponbHas pabota no teme
"dopmynbl TPUrOHOMETPUN. Bubnmnoteka LIOK
61 TpuroHomeTpuyeckune https://m.edsoo.ru/b46a822
ypaBHeHuns"/Bcepoccuickasn 8
nposepoYvHasa paboTa
NToroBasi KOHTpOnbHas Bubnnoteka LIOK
62 pabota / Bcepoccuickas https://m.edsoo.ru/188bbf6
npoBepoyvHasa paboTa c
O606wweHune, cuctemaTnsaums
3HaHVILll/I:I' 3a kypc anrebpsbl n ) Bubnmorexa LIOK
63 https://m.edsoo.ru/33e6629
Hayan maTemaTU4ecKoro
aHanusa 10 knacca g
ApudmeTnyeckas u
reomeTpuyeckas Nnporpeccumn. Bubnmnoteka LIOK
64 Mcnonb3oBaHue nporpeccum https://m.edso0.ru/d36669f
ANS peLleHns peanbHbiX 3aaad 8
NpUKNagHoro xapakrepa
BeckoHeyHo ybbiBatoLLas Bubnmnoteka LIOK
65 reomeTpuyeckasi nporpeccusi. https://m.edsoo.ru/1cbf72b

Cymma 6eCcKkoHeYHo

1



https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1

ybbiBatoLEN reoMmeTpu4ecKom

nporpeccun
Bubnmnoteka LIOK

66 dopmyna CnoXxHbIX NPOLEHTOB 1 https://m.edsoo0.ru/538fc43
7
Bubnmnoteka LIOK

67 dopmyna CnoXxHbIX NPOLEHTOB 1 https://m.edsoo.ru/c2627ec

a

O0600LWeHne, cnctemaTnsaums
3HaHWI 3a Kypc anrebpbl 1
Havyan MateMmaTU4eckoro
aHannaa 10 knacca

OBLIEE KONMMYECTBO YACOB MO
NMPOrPAMME

68

68

Bubnmnoteka LIOK
https://m.edso0.ru/49f1b82
7



https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

11 KNNACC

KonuyecTBO YacoB

ANeKTPOHHbIe

OaTta
Ne Tema ypoka K n nusyuye uMcppoBbIe
nin yp Bcero OHTpPOSbHbIE pakTu4yeckue y 06pazoBaTeNbHBLIe
paboTbl paboTbl HUsA
pecypchbl
CTteneHb ¢ paymoHarnbHbIM Bubnmoteka LIOK
1 patl 1 https://m.edsoo.ru/a5293
nokasaTenem
9b3
Bubnmnoteka LIOK
2 CBolcTBa cTeneHu 1 https://m.edsoo.ru/ff6014
08
Npeobpa3oBaHue BbipaXXeHUi Bubnuoreka LIOK
3 P P P ’ 1 https://m.edsoo.ru/3d87e
coaepallumx paumoHarnbHble CTeneHn 248
NpeobpasoBaHue BbipaXXeHUi Bubnuorteka LIOK
4 P P P ’ 1 https://m.edso0.ru/343c6
coaepallumx paumoHarnbHble CTeNeHn b64
NMpeobpasoBaHue BbipaXeHui Bubnmoteka LIOK
5 peobp P ! 1 https://m.eds00.ru/4064d
coAaepXallmx paunoHarnbHble CTeneHu 354
NokasaTenbHble ypaBHEHUA U Bubnuoteka LIOK
6 yp 1 https://m.edsoo.ru/be763
HepaBeHCTBa
20c
lNokasaTenbHble ypaBHEHUA U Bubnuoteka LIOK
7 yp 1 https://m.edsoo.ru/3d408
HepaBeHCTBa
009
8 [MokasaTenbHble ypaBHEHUS U 1 Bubnnoteka LIOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009

HepaBeHCTBa

https://m.edsoo.ru/bd5ff0
ec

lMokasaTenbHble YpaBHEHUA N

Bubnmnoteka LIOK

cogepxaLimx norapngmbl

9 https://m.edsoo.ru/cebf10
HepaBeHCTBa
c6
lMokasaTenbHble YpaBHEHNS U Bubnuoreka LIOK
10 yp https://m.edsoo.ru/536de
HepaBeHCTBa
127
lMokasaTenbHasa yHKUMS, €€ CBOUCTBA Bubnmorexa LIOK
11 yRKGAA, https://m.edsoo.ru/85bc8
n rpacumk
132
KoHTponbHas pabota no teme
"CTeneHb C paumoHarnbHbIM Bubnmnoteka LIOK
12 nokasartesnieMm. [NokasatensHas https://m.edsoo.ru/58e8e
dyHKuuSA. MNokasaTenbHble ypaBHEHNUS 2f2
N HepaBeHcTBa"
Bbubnuoteka LIOK
13 JTorapmndm yucna https://m.edsoo.ru/3e323
0d4
HecaTnyHble n HaTypanbHble Bubnmorexa LIOK
14 yp https://m.edsoo.ru/1ea72
norapngmel
162
MpeobpasoBaHMe BbipaXXeHUI Bubnmorexa LIOK
15 peobp P ’ https://m.edsoo.ru/da481
cogepxaLimx norapngmbl
S4c
MpeobpasoBaHune BblpaXKeHUI Bubnuoteka LIOK
16 peobp P ’ https://m.edsoo.ru/4beff0

3b



https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b

MpeobpasoBaHue BblpaXXeHUN,

Bubnmnoteka LIOK

17 https://m.edsoo.ru/fe189f
cogepxalumx norapngmbl 2
MpeobpasoBaHune BbipaXXeHWI Bubnunotexa LIOK
18 peobp P ’ https://m.edsoo.ru/fadb8a
cogepxalimx norapugmbl a5
Jlorapupmmyeckune ypaBHeEHNA U Bubnmorexa LIOK
19 P yp https://m.eds00.ru/30347
HepaBeHCTBa
24e
Jlorapupmmyeckune ypaBHeEHNA U Bubnmorexa LIOK
20 P yp https://m.edsoo.ru/712ac
HepaBeHCTBa
2d9
Jlorapupmmyeckune ypaBHeHNA U Bubnmotexa LIOK
21 P yp https://m.edsoo.ru/9e3f4b
HepaBeHCTBa
c9
Jlorapucmmyeckune ypaBHeEHNSA U Bubnmoreka LIOK
22 P P https://m.edsoo.ru/15bc1
HepaBeHCTBa
cfb
, Bubnnoteka LIOK
g3 | Tlorapndmmieckasn dynkums, e https://m.edso0.ru/d68bb
CBOMCTBa U rpadunk
edd
. Bubnnoteka LIOK
04 | Tlorapucbmieckan dyHkuus, es https://m.eds00.ru/9d102
cBOWCTBa U rpadmk
051
TpuroHomeTpudeckue PyHKUUN, NX Bubnnoteka LIOK
25 P y P ynkain, https://m.edsoo.ru/beeffé
CBOMCTBa U rpadouku 46
26 TpuroHomeTpudeckue yHKUUN, NX Bubnuoteka LLOK



https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646

CBOMCTBa U rpadouku

https://m.edsoo.ru/d2e46
01b

TpuroHomeTpudeckue yHKUUN, NX

Bubnmnoteka LIOK

27 y https://m.edsoo.ru/ba9da
CBOMCTBa U rpadouku
96d
TpuroHoMmeTpuyeckne yHKLUMU, NX Bubnmorexa LIOK
28 P 5 P yRiain, https://m.edsoo.ru/24ab3
CBOWCTBA W1 rpacukn
€53
Mpymepbl TPUrOHOMETPUYECKMX Bubnmorexa LIOK
29 PUMEPSI TP P https:/m.eds00.ru/5272b
HepaBeHCTB
9a1
Mpumepbl TPUrOHOMETPUYECKUX Bubnmorexa LIOK
30 P pel TP P https://m.edso0.ru/0c837
HepaBEeHCTB
397
Mpumepbl TPUrOHOMETPUYECKMX Bubnuoteka LIOK
31 P P&l TP P https://m.edsoo.ru/e6e19
HepaBeHCTB
01f
Mpymepbl TPUrOHOMETPUYECKMX Bubnmorexa LIOK
32 P il P https://m.edso0.ru/0f903c
HepaBEeHCTB
75
KoHTponbHas paboTa no teme
"Norapumudeckasn pyHKLMS.
Jlorapupmmyeckme ypaBHeHUS U Bubnmnoteka LIOK
33 HepaBeHCcTBa. TpUroHoMeTpuyeckme https://m.edso0.ru/10130
YHKUMM N nX 727
rpadoukun. TpuroHomeTpuyeckmne
HepaBeHcTBa"
34 HenpepbiBHbIE PYHKLNN Bubnnoteka LIOK



https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727

https://m.edsoo0.ru/403bfb
od

MeTon MHTepBasioB AJ14 peleHnA

Bubnmnoteka LIOK

35 https://m.edsoo.ru/6db0b
HepaBEeHCTB
423
MeToa nHTepBanoB 418 peLleHns Bubnuoreka LIOK
36 A P ATA P https://m.edsoo.ru/0adbc
HepaBeHCTB
elb
Bubnmnoteka LIOK
37 MponsBogHasn dyHKUMM https://m.edsoo.ru/0731a
d3d
Bubnmnoteka LIOK
38 MponsBogHasn dyHKUMM https://m.edsoo.ru/723dd
608
[eomeTpryeckuin n PuU3N4ecKnin cMmbicn Bubnuoteka LIOK
39 P y https://m.edso0.ru/6¢c8d3
Npoun3BOAHOM
off
feomeTpnyecknin n PU3N4eCKUn cmbicn Bubnmorexa LIOK
40 P y https://m.edsoo.ru/a413e
Npoun3BOAHOM
cad
Mpon3BogHbIE ANIEMEHTAPHbIX Brbnmorexa LIOK
41 P ,'D' P https://m.edso0.ru/c7550
dYHKUMI
esf
[Mpon3BOaHbIE ANIEMEHTAPHbIX Bubnuotexa LIOK
42 ponsBsoA P https://m.edsoo.ru/14ab3
YHKUMI
cdb
43 [MpounsBogHasi CymMMbl, NPOM3BEOEHNA, Bubnnoteka LIOK

4YaCTHOro (PyHKUUN

https://m.edsoo.ru/c12a0



https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552

552

I'Ipomssop,Haﬂ CyMMbl, Npon3BeneHus,

Bubnmnoteka LIOK

44 y https://m.edsoo.ru/d598f2
YaCTHOTO (PyHKUMI 01
lMponsBogHas CymMmbl, NpoOn3BeAEeHNS Bubnmorexa LIOK

45 . ’ https://m.edsoo.ru/1de34
YaCTHOrO (PyHKUMI

d4ad

[MpnmeHeHne Npon3BOAHON K Bubnuoteka LLOK

46 nccnegoBaHmio PyHKLUMIA Ha https://m.edsoo.ru/17af2d
MOHOTOHHOCTb U 3KCTPEMYMbI f9
MpmeHeHne Npon3BOAHON K Bubnmnoteka LIOK

47 nccnegoBaHnio PyHKLUMIA Ha https://m.edsoo.ru/a8cab
MOHOTOHHOCTb U 3KCTPEMYMbI ad4
MpnmeHeHne Npon3BOAHON K Bubnmnoteka LIOK

48 nccnegoBaHnio PyHKLUMIA Ha https://m.edsoo.ru/0b411
MOHOTOHHOCTb U 3KCTPEMYMbI edd
MprmeHeHne NPon3BOAHON K Bubnnoteka LIOK

49 nccnegoBaHmio PyHKLUMA Ha https://m.edsoo.ru/cafQbd
MOHOTOHHOCTb U 3KCTPEMYMbI 2f
HaxoxxgeHne HanbonbLlero mn Bbubnuoteka LIOK

50 HaUMeHbLLEro 3Ha4yeHnst PYHKUNN Ha https://m.edsoo.ru/fac78f
oTpeske 05
HaxoxxgeHne HanbonbLuero mn BbubnuoTteka LIOK

51 HaMMEHbLLEro 3Ha4YeHNs PYyHKLUN Ha https://m.edsoo.ru/fb6a8a
oTpeske cf
HaxoxaeHne HanbornbLuero un Bubnuoteka LLOK

52 HaUMEHbLLEro 3Ha4YeHUss PYHKUUN Ha https://m.edsoo.ru/cffcb7

oTpeske

ed



https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5

HaxoxgeHune HambonbLuero n

Bubnmnoteka LIOK

53 HaMMeHbLLEro 3Ha4YeHns PyHKUUN Ha https://m.edsoo.ru/d9469
oTpeske 916
HaxoxaeHne HanbonbLuero Bubnuoteka LLOK
54 HanMMeHbLLEro 3Ha4YeHns PyHKUUN Ha https://m.edsoo.ru/ad150
oTpeske 00e
HaxoxxaeHne HanbonbLuero mn Bubnmnoteka LIOK
55 HaWMEHbLLEro 3Ha4YeHnst PYHKUUN Ha https://m.edsoo.ru/86adc
oTpeske bfd
MpuMeHeHne NnponsBoaHOM ANs
Hax0XAEeHWS1 HaUNyyLero peLeHns B Bubnmnoteka LIOK
56 NPUKNagHblX 3agadax, ans https://m.edsoo.ru/13205
onpegeneHns CKopocTu npouecca, dso
3a4aHHOro oopMynon nnu rpacmkom
KoHTponbHas pabota no teme Bubnnoteka LLOK
57 "MpounssogHas. NpumeHeHne https://m.edsoo.ru/f8ed5f
npoussogHon" 99
Bbubnuoteka LIOK
58 repsoobpaatas. Tabnuua https://m.edsoo.ru/d777e
nepBoobpasHbIX
df8
Bubnmnoteka LIOK
59 repsoobpasas. Tabnmua https://m.edso00.ru/30c36
nepBoobpasHbIX
97b
WHTerpan, reomeTpuyeckun u Bubnmotexa LIOK
60 ;. https://m.edso0.ru/39127
U3NYECKMIA CMbICI MHTErpana 2¢9
61 WHTerpan, reomeTpuyecknn u Bubnuoteka LLOK

doM3n4eCKU CMbICN UHTEerpana

https://m.edsoo.ru/d359fb



https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f

5f

WHTerpan, reomeTpuyeckun u

Bubnmnoteka LIOK

62 . https://m.edsoo.ru/07eb4
P13MYECKMIA CMbICI MHTErpana 64b
BbluncneHne nnterpana no opmyne Bubnmorexa LIOK
63 CTIGHNS VIHTETD PMY https:/m.edso0.ru/b9b22
HbtoToHa—JlenbHuua
5¢3
BbiunCeHme erpana no bo o Bubnuoteka LLOK
64 bIHMCTIEHIE MHTErPana Mo opmyn https://m.edsoo.ru/b800d
HbtoToHa—J1enbHunya
eb4
BbluncneHne nHterpana no goopmyrne Bubnmorexa LIOK
65 . P Py https://m.edsoo.ru/f5eed0
HbioToHa—J1enbHunya 75
BbluncneHne nHterpana no gpopmyrne Bubnmorexa LIOK
66 . P pMy https://m.edsoo.ru/41da4
HbtoToHa—JlenbHuuya
31a
Bbubnuoteka LIOK
67 CuncTeMbl JIMHENHbLIX YpaBHEHWUN https://m.edsoo.ru/b6482
35a
Bbubnuoteka LIOK
68 Cuctemsbl NIMHENHbIX YpaBHEHWI https://m.edsoo.ru/5ab83
864
PeweHne npuknagHblx 3agad BbubnuoTteka LIOK
69 NMOMOLLIbKO CUCTEMBI NTIUHENHbIX https://m.edsoo.ru/a4d65
ypaBHEHUN eeb
PeweHune npuknagHelix 3agay ¢ Bubnuoteka LLOK
70 NMOMOLLIbKO CUCTEMBI NIMHENHbIX https://m.edsoo.ru/aa596

ypaBHEHUN

2el



https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1

Cuctembl n COBOKYIMHOCTU LErIbIX,
paunoHaribHbIX, nppaunoHalibHbIX,

Bubnmnoteka LIOK

71 https://m.edso0.ru/48190
noxasaTenvablx, norapmMmnyeckmx 472
YpaBHEHUN N HEPABEHCTB -
CuncTtemMbl U COBOKYMHOCTU LiENbIX, BuGnvoTexa LIOK

72 | PALVOHATIGHBIX, NPPALMORATIBHBIX, https:/m.eds00.ru/2dbd3
noxasaTenvablx, norapuMmnyeckmx 859
ypaBHEHUN N HEPABEHCTB —
CuncTeMbl U COBOKYMHOCTU LEeNbIX, Bu6nvoTexa LIOK

73 PaLnoHaNBHbIX, MppauMoHaribHelX, https://m.edsoo.ru/7ab8d
noxasaTenvablx, norapuMmnyeckmx 170
ypaBHEHUN N HEPABEHCTB -
CncTembl U COBOKYMHOCTM LiENbIX, EuGnmoTexa LIOK

74 PALMIORATILHBIX, NPPaLUMORATNBHBIX, https://m.edsoo.ru/81cccf
noxasaTenvablx, norapmMmnyeckmx 9
YypaBHEHUIN N HEPABEHCTB ==
Ncnonb3oBaHue rpadonkoB yHKLMN Brbnmoreka LIOK

75 N https://m.edso0.ru/03994
ANSA peLeHns ypaBHEHNA N CUCTEM 9bf
Mcnonb3oBaHue rpadomMkoB yHKLMIA Bubnmorexa LIOK

76 - https://m.edsoo.ru/a7d95f
ANSA peLeHns ypaBHEHUA N CUCTEM 79
lMpuMeHeHne ypaBHEHUI, CUCTEM U
HEPaBEHCTB K PELUEHUIO Bubnmnoteka LIOK

77 MaTeMaTuyYeckux 3agad u 3agad 3 https://m.edsoo.ru/ca878
pasnuyHbIX 06r1acTen Hayku u deb
peanbHOWN XU3HN

78 KoHTponbHas paboTa no teme Bubnnoteka LIOK

"MHTerpan v ero npuMmeHeHus.

https://m.edsoo.ru/471c7



https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b

Cuncrtembl ypaBHeHUR"

35b

HaTypaanble M uesble 4Yncna B

Bubnmnoteka LIOK

79 - https://m.edsoo.ru/3cee1
3agavax U3 pearnbHOM XU3HU
327
HaTtypanbHble 1 uenble Yicna B Bubnmotexa LIOK
80 - https://m.edsoo.ru/a35a1
3agavax U3 pearnbHOM XU3HU 31d
HaTtypanbHble 1 uenble Yicna B Bubnmotexa LIOK
81 . https://m.edsoo.ru/ef10c4
3agayax 13 peanbHOM XXN3HU f9
Bubnmnoteka LIOK
82 Mpu3Hakn ennMMocCTn LenbiX Yncen https://m.edsoo.ru/51696
a67
Bubnmnoteka LIOK
83 Mpu3Hakn oenMMocCTn LernbiX Ymcen https://m.edsoo.ru/fab81c
Oe
Bbubnuoteka LIOK
84 MpuaHakm oennMMocTu Lenblx Yncen https://m.edsoo.ru/ef2cbe
43
MoBTOpeHne, obobuieHne Bubnmotexa LIOK
85 ’ . https://m.edso0.ru/0312cf
cucTtemaTusaumsi 3HaHui. YpaBHEHNS 8¢
MoBTOpeHne, obobuieHne Bubnmotexa LIOK
86 ’ . https://m.edsoo0.ru/247d2f
cucTtemaTusaumsi 3HaHu. YpaBHEHNS o7
MoBTOpEHMe, 0600LLEHNE Bubnmorexa LIOK
87 ’ ’ https://m.edsoo.ru/e8b87

cucrtemaTusaums 3HaHun. YpaBHeHNs
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https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729

MoBTOpEeHMe, 0606LLEHNE,

Bubnmnoteka LIOK

88 - https://m.edsoo.ru/1bf2fb
cucTtemaTusaumsi 3HaHun. YpaBHEHNS 98
MosTOpeHne, o606LieHne Bubnuoreka LIOK

89 ’ . https://m.edsoo.ru/9c44c
cucTtemaTusaumsi 3HaHun. YpaBHEHNS 6ca

Bubnmnoteka LIOK

90 MoeTopenue, 0606LIJ,€HVJ€, https://m.edsoo.ru/337aa
cucTemaTusaumns 3HaHuUn. YpaBHEHUS 459
MoBTOpeHMe, 0606LLEHNE, Bubnmnoteka LIOK

91 cuctemMaTmnsaums 3HaHuN. https://m.edsoo0.ru/a8601
HepaseHcTBa 4e1
MoBTOpeHne, ob6obLLeHNe, Bubnmnoteka LIOK

92 cuctemaTtmsauusi 3HaHuNn. https://m.edsoo.ru/5c45a
HepaBeHcTBa 60a
MoBTOpEHMe, 06o6LLeHNE, Bbubnuoteka LIOK

93 cuctemaTmaaumsa 3HaHUN. https://m.edsoo.ru/19304
HepaBeHcTBa aba
MNoBTOpEHNe, 0606LLeHNE, Bbubnuoteka LIOK

94 cuctemaTmaaumsa 3HaHUN. https://m.edsoo.ru/c3d4b
HepaseHcTBa 282
MNoBTOpEHMe, 0606LLeHNE, BbubnuoTteka LIOK

95 cuctemaTmaaumsa aHaHun. Cuctemsl https://m.edsoo.ru/a20b8
ypaBHEHUN a4c
MosTOpeHue, o606LeHE, Bubnuoteka LLOK

96 cuctematmnsaums 3HaHmn. Cuctemsl https://m.edsoo.ru/a0124
ypaBHEHUN 76d

97 MosTOpeHue, o6o6LeHE, Bubnuoteka LLOK



https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a012476d

cuctemaTusaums 3HaHun. OyHKLmMn

https://m.edsoo.ru/d620c
191

MoBTOpEeHMe, 06006LLEHNE,

Bubnmnoteka LIOK

98 - 1 https://m.edsoo0.ru/70171
cuctemaTusaumns saHaHun. OyHKUMn 96
Bubnmnoteka LIOK
99 NTorosasi koHTponbHasi paboTa 1 https://m.edso0.ru/513c9
889
Bubnmnoteka LIOK
100 NToroBsasi koHTponbHasi paboTa 1 https://m.edso0.ru/22769
73
O0600LWeHne, cnctemaTusaumsa 3HaHUN
3a Kypc anrebpbl 1 Ha4an Bubnmorexa LIOK
101 1 https://m.edso0.ru/3330f7
MaTemaTtuyeckoro aHanumsa 10-11 of
Knaccos (=l
O606LeHne, cnctemaTmsaumsi 3HaHUM
3a Kyr:lcj‘: anredpbl 1 Hayan ) Brbnmoreka LIOK
102 1 https://m.edsoo.ru/cead3

mMaTemaTuyeckoro aHanmsa 10-11
Krnaccos

45e

OBLUEE KONMYECTBO YACOB MO
NMPOIrPAMME

102



https://m.edsoo.ru/d620c191
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
https://m.edsoo.ru/cead345e




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATEJIbHON NPOrPAMMbI

10 KIACC

npom:(::emoro NMpoBepsiemble I'I[i)e.quTHble pe3ynbTaTbl 0OCBOEHMSA OCHOBHOM
e obpas3oBaTenbHOW NporpamMmbl cpeaHero odwero o6pasoBaHusa
1 Yncna u BbluncneHna
11 OnepupoBaTb MOHATUSMU: pauMOHasribHOEe U OEeNCTBUTENbHOE YUCIIO,
' 0OblkHOBEHHasA 1 aecAaTUYHasa Apobb, NPOLEHTHI
10 BbinonHaTb  apudmeTnyeckme onepaumm € pauMoHanbHbIMKU - U
' AENCTBUTENBbHbIMU YCTIaMun
13 BbINONHATL  NPUONMXKEHHbIE  BbIYMCNEHUHA, UCMOMb3ys  nNpasuna
' OKpYrneHus, genatb NPUKMAKY U OLEHKY pe3ynbTaTa Bbl4UCNEHNN
OnepupoBaTb  MOHATUSIMW: CTeNeHb C UeNnbiM  nokasaTtenem,
cTaHgapTHas (opma 3anucu  OEeNCTBUTESNIbHOMO 4ucra, KOpPEHb
14 HaTypanbHOW CTEeMNeHW; UCNoSib30BaTh MOAXOAAWY opMy 3anucu
AENCTBUTENbHBIX YMCEN [ONs  peleHus npakTU4ecknx 3agjad wu
npeacTaBneHnsa AaHHbIX
OnepupoBaTb MOHATUAMU: CUHYC, KOCUHYC M TaHreHC NPOW3BOSIbHOrO
1.5 yrna; ucnonb3oBaTb 3annCb MPOU3BOSIBHOIO yrna 4epe3 obpaTtHble
TpUroHoMeTpuyeckmne pyHKUnm
2 YpaBHeEHUs1 1 HepaBeHCTBA
OnepupoBaTb MOHATUSAMWU: TOXAECTBO, YpaBHEHWE, HEepaBEeHCTBO,
2.1 Luenoe, pauuoHaribHoe, uppauuoHanbHOe YypaBHeHWe, HepPaBEeHCTBO,
TPUrOHOMETPUYECKOE YPaBHEHME
55 BbinonHaTb npeobpas3oBaHnsi TPUTOHOMETPUYECKUX BbIPaXEHUA 1
' pewaTb TPUrOHOMETPUYECKNE YPaBHEHUS
BbInonHATL npeobpasoBaHus uenbix, paunoHasbHbIX n
2.3 MppaunoHanbHbIX BbIPaXXEHWA U pellaTb OCHOBHbIE TUMbl LEnNbIX,
paunoHanbHbIX U MppaLMOHanbHbIX YPaBHEHUA N HEPABEHCTB
24 MpuMeHATb ypaBHEHUS U HEpaBEHCTBa ANA pelleHna MmaTeMaTn4ecKknx




3a4ay 1 3a4ay M3 pasnmyHbiX 00nacTen Hayku U peanbHON XN3HM

MopenupoBaTtb pearnbHble CUTyauuMum Ha a3blke anrebpbl, COCTaBNATb

BblpaKeHus, ypaBHEHUA, HepaBeHCTBa no Yycrnosuro 3aa4yn

25 nccnenoBatb MOCTPOEHHbIE MOAENM C UCMNOMb30BaHWEM annapaTta
anrebpbl
3 PyHKUMN 1 rpadorKku
OnepupoBaTb MOHATUAMWU: YHKUKUA, Ccnocobbl 3agaHus  YyHKUUMK,
3.1 obnacte onpegeneHns U MHOXECTBO 3Ha4YeHUn QYHKUMK, rpadunk
YHKUUK, B3aUMHO 0bpaTHbIe YHKLMK
3.2 OnepupoBaTb MNOHATUAMM: YETHOCTb W HEYETHOCTb (YHKUMWU, HYNU
' YHKUUKN, NPOMEXYTKM 3HAKOMOCTOSIHCTBA
3.3 Mcnonb3oBaTb rpadnkmn oyHKLMIA NS pelleHnst ypaBHEHUN
3.4 CtpouTb “ 4utaTb rpaukm NUHEMHOW (PYHKUMK, KBaApaTUYHOM
' OYHKLMN, CTENEHHOM (PYHKLMK C LenbiM NnokasaTtenem
Mcnonb3oBaTb rpadukn yHKUMA ONS UccrnefoBaHMsa MNpPOLLECCOB U
35 3aBMCUMOCTEN MpU pelleHnn 3adad U3 apyrux yv4ebHblx npegmeToB u
' peanbHOW >XWU3HM, BblpaxaTb (opMyrnamMmy 3aBUCMMOCTU  MeXay
BENUYNHaAMU
4 Hayana matemaTudeckoro aHanmsa
4.1 OnepupoBaTtb MOHATUMAMW: NOcregoBaTeNbHOCTb, apudmeTnyeckas u
' reomeTpuyeckasi nporpeccum
OnepupoBatb MOHATUSMU: BeCKOHEYHO YyObiBaloLlasi reomeTpuyeckas
4.2 nporpeccusi, cymma OeCKOHEeYHO YObIBalOLEN TEOMETPUYECKON
nporpeccun
4.3 3agaBaTtb nocnegoBaTenbHOCTM pasnnyHbiMKM cnocobamm
44 Mcnonb3oBaTb CBOWCTBa MOCrefoBaTeNIbHOCTEM M Mporpeccun Asis
' peLlleHnsa pearbHbIX 3a4a4 NpUKNagHoOro xapakrepa
5 MHo>xecTBa 1 noruka
5.1 OnepupoBaTb NOHATUSIMU: MHOXECTBO, Ornepaum Hag MHOXeCTBaMM
Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapat Ans onucaHus
5.2 pearbHbIX MPOLECCOB W SABMEHUA, NPU pelleHun 3agjad u3 Opyrux
y4yebHbIX NpeaMeToB
5.3 OnepupoBaTb MNOHATUSIMU: oOnpejernieHve, Teopema, CcrneacTeue,

JOKa3aTernbCTBO




11 KNACC

npOB(:(:::EMOFO NMpoBepsieMmble I'IE)e,qMETHbIe pe3ynbTaTbl OCBOEHUS1 OCHOBHOM
e obpa3soBaTenbLHON NporpaMmMbl cpeaHero oéuero oopasoBaHus
1 Yuncna v BbluncneHuns
OnepupoBaTtb MOHATUAMW: HaTyparnbHOe, Lernoe 4Yucro; MCMnonb3oBaTh
1.1 NPU3HaKn OenMMOCTU LeSfbIX YMCcen, pasnoXeHue 4Yucrna Ha npocTble
MHOXUTENU ANg peLleHns 3agay
1.2 OnepupoBaTtb NOHATUEM: CTEMNEHDb C paLMOHarnbHbIM Nokasartenem
13 OnepupoBaTb  MNOHATUSMW:  florapupm  4Yucna, OeCATUYHbleE ¢
' HaTyparnbHble norapudmol
2 YpaBHEHNS N HepaBeHCTBa
MpumMeHsaTb CcBOWCTBa CTeneHn Ans npeobpasoBaHUs BblpaXXeHUN,
21 onepupoBaTtb MOHATUAMMW: NoKasaTeflbHOe ypaBHEHUE U HEepPaBEHCTBO;
pellaTb OCHOBHbIE TUMbI NOKa3aTeNbHbIX YPaBHEHUA N HEPaABEHCTB
BbinonHaTb npeobpas3oBaHUsa BbipaXeHWn, cogepalumx norapudmesl;
29 onepupoBaTtb NOHATUAMMU: norapugmMmyeckoe  ypaBHEHUe n
' HepaBEeHCTBO; pellaTb OCHOBHbIE TUMbl JIOrapuPMUYECKUX ypaBHEHUN ©
HepaBeHCTB
2.3 HaxoouTb peleHns npocTenmnx TPMroHOMeTPUIYECKUX HEPABEHCTB
OnepupoBaTb MNOHATUAMMU: CUCTEMA JIMHEWHbLIX YPaBHEHUA U e
24 peLleHne; NCnonb3oBaTb CUCTEMY JIMHEWHLIX YPaBHEHUN ONS peLleHus
npakTU4ecKnx 3agay
55 HaxoouTb  peleHns  MNpoCTEeNMX CUCTEM U COBOKYMHOCTEWN
' pauMoHanbHbIX YpaBHEHU Y HEPABEHCTB
MogenupoBaTtb pearnbHble CUTyauun Ha A3blke anredpbl, COCTaBMATb
26 BblpaXXeHUs1, ypaBHEHMWS, HEpPaBEHCTBA MU CUCTEMbI MO YCMOBUIO 3aa4n,
' nccnegoBatb MOCTPOEHHbIE MOAenu C  UCMNoSib3oBaHMEeM annaparta
anrebpsbl
3 PyHKUMN 1 rpadomku
3.1 OnepupoBaTb NOHATUAMKU: Nepuogudeckas  (PyHKLMS, NPOMEXYTKU

MOHOTOHHOCTW (PYHKLMM, TOYKM IKCTPEMyMa (PYHKUMKN, Hambonbluee u




HavMeHblUee 3Ha4YeHUss PYHKUMM Ha NPOMEXYTKe; UCMOMb30BaTh UX AN
nccnenoBaHns OyHKUMU, 3aaHHON rpadonKom

OnepupoBaTb NOHATUAMMW: rpadmnKn nokasaTenbHou, norapuMmnyeckomn m

3.2 TPUrOHOMETPUYECKMX  (PYHKUMIA; uM300paxaTb WX Ha KoopauHaTHOWM
NIOCKOCTU U UCMOSb30BaTh AN pPeLleHNa ypaBHEHUA U HEPaBEHCTB
M3obpaxaTb Ha KOOPAMHATHOM MMOCKOCTU  rpaduku  NIMHEWNHbIX
3.3 ypaBHEHUA W WUCMNOMb30BaTb WX ONA PeLleHNd CUCTEMbl JIMHEWHbIX
ypaBHEHUN
3.4 Mcnonb3oBaTb rpadvku yHKUMA ONA MccrneoBaHUs MNpoueccoB U
' 3aBUCUMMOCTEN N3 APYrnMxX y4eOHbIX ANCUUNIINH
4 Hauyana matemaTtudeckoro aHanmsa
OnepupoBaTb MOHATUAMU: HenpepbiBHAs (OYHKUKUSA, Npou3BogHas
4.1 YHKUMM; MCnonb30oBaTb reOMEeTPUYECKUA U (PUMYECKMA  CMbICH
NpoOn3BOAHOM ANS pelleHns 3agav
49 HaxoouTe  Npom3BOAHbIE  3fieMEHTapHbIX  PYHKUMWA,  BbIMYUCIATb
' NPOn3BOAHbIE CYMMbI, MPON3BEAEHMUS, YAaCTHOrO (PYHKLMI
Mcnonb3oBaTb NpOM3BOAHYKO [Ons  uUccrnegoBaHus  (OYHKUMM  Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMbI, NPUMEHSTb pe3ynbTaThl UCCNEeAOBaHUS K
NOCTPOEHMUIO rpadomKoB
44 Mcnonb3oBaTb NPOU3BOAHYIO AN HAXOXAEHUSI HAUIyyLlero peLleHns B
' nNpuUKNagHbIX, B TOM YUCIEe coUManbHO-3KOHOMUYECKNX, 3adadax
45 OnepupoBatb MNOHATUAMU: NepBoobpasHas M WHTerpan; MNOHUMaTb
' reoMeTpuYeCcKum n Pn3nyYecknin CMbICIT MHTerpana
46 HaxoouTe nepBoobpasHble 3fieMeHTapHbIX  (PYHKUMKA, BbIYUCIATb
' nHTerpan no dopmyne HetoToHa — JlenbHnua
47 PewaTb npuknagHele 3agadn, B TOM 4ucrie coumaribHO-9KOHOMUYECKOro

N bn3NYECKOro xapakrepa, cpeacreaMmm mateMmaTU4ecKoro aHanmsa




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KNNACC

Kopn lMpoBepsieMbIN 3NeMeHT coaepXaHusA
1 Yucna v BbluncneHuns
PaunoHanbHble 4ncna. OObIKHOBEHHbIE W AeCATUYHbIE  OpobK, MNPOLEHTHI,
OeckoHeyHble  nepuoguyeckue  Opobu.  ApudmeTmyeckme — onepauum  C
1.1 pauMoHanbHbIMU Yucnamu, npeobpasoBaHUs YUCMOBbLIX BblpaeHun. NpumeHeHue
Apoben U NpPoUeHTOB ANA pelleHns MNpuKnagHbliX 3adadvy U3 pasnuyHbIX oTpacnen
3HaHUN N pearbHON XN3HN
HenctButenbHble  4yucrna.  PauvoHanbHble 1 MppauuoHanbHble  Yucna.
1.2 ApudmeTnyeckne onepauum C OEACTBUTENbHbIMKM  Yncnamu. [pnbnmxeéHHble
BblYMCIEHUS, NPaBuUia OKPYrieHns, NPUKMAKa N oueHKa pesynbTaTa Bbl4MCNeHUn
CteneHb ¢ uenbiM nokasatenem. CtaHgapTHas dopma 3anucu OencTBUTENbHOro
1.3 yucna. Mcnonb3oBaHne nogxoasuwen oopmMbl 3anncu OeUCTBUTENbHbIX Ynucen Ans
peLleHns NpakTU4YecKnx 3agad n npeacraBneHnsa aHHbIX
14 ApudmMeTnyecknin KopeHb HaTypanbHOW cTeneHun. [encteus ¢ apugmeTnyecknmu
' KOPHSIMW HaTyparnbHOW CTENeHN
15 CWHYC, KOCMHYC M TaHreHC 4MUCrOBOro aprymMeHTa. ApPKCUMHYC, apKKOCWUHYC,
' apKTaHreHC YMCNoBOro aprymeHTa
2 YpaBHEHUS N HepaBeHCTBa
2.1 ToxpgecTBa 1 TOXOeCTBEHHbIE Npeobpa3oBaHus
29 MpeobpasoBaHue TPUrOHOMETPUYECKNX BbIpaXXEHUN. OcCHoOBHbIE
' TpUroHomeTpuyeckme hopmynbl
53 YpaBHeHVe, KOpeHb ypaBHeHUsi. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTopq
' WHTEpBarnos
2.4 PeweHue uenbix 1 ApobHO-paunoHanbHbIX ypaBHEHU U HEPABEHCTB
2.5 PeweHune nppaumoHasnbHbIX YpaBHEHNA N HEPABEHCTB
2.6 PewleHne TpMroHoMeTpuUYeCKMUX ypaBHEHUIN
57 MpumMeHeHne ypaBHEHUIA N HEPABEHCTB K PELUEeHNI0 MaTeMaTnYecknx 3agad u 3agad
' 13 pasnu4yHbiX obnacTen Haykm n peanbHON XNU3HU
3 DyHKUMKN 1 rpadomkm




®dyHKUMA, cnocobbl 3agjaHnsa yHKuuKW. paduk dyHkumMn. B3ammHo obpaTHble

3.1
dyHKUMN
3.2 Ob6nactb onpegeneHns W MHOXECTBO 3HayeHun dyHkumn. Hynu  dyHKumw.
' [MpoMeXxXyTKN 3HAaKOMOCTOSAHCTBA. YETHbIE N HEYETHbIE (PYHKLNK
3.3 CteneHHas QyHKUMSA C HaTypanbHbiIM U LUenbiM MNokasatenem. E€ csonctea u
' rpadgouk. CBoncTBa U rpadouk KOPHSA N-On CTeneHu
3.4 TpuroHomeTpudeckass OKPYXXHOCTb, onpeferneHne TPUroHOMEeTPUYECKUX qYHKLNI
' YMCIIOBOrO apryMeHTa
4 Hayana matemaTuyeckoro aHanumsa
41 lMocnepoBaTtenbHOCTH, cnocobbl 3agaHus nocnegosaTenbHOCTEN. MOHOTOHHbIE
' nocrnenoBaTenbHOCTM
ApudmeTtnyeckaa un reomeTpudeckass nporpeccun. beckoHeyHo yObiBawowas
49 reometpudeckaa nporpeccusa. Cymma 6eckoHeqHO yObiBatoLlenn reomeTpuyeckomn
' nporpeccun. dopmyrna CRoXHbIX npoueHToB. Kcnonb3oBaHwe nporpeccun Ansg
peLleHns peanbHbIX 3a4a4 NpUKNagHoOro xapakrepa
5 MHo>ecTBa 1 noruka
MHOXecTBO, onepauMm Hag MHoXecTBamu. [uarpammbl Jdunepa — BeHHa.
5.1 MpuMeHeHne TeOopeTUKO-MHOXECTBEHHOIO annapaTta Afs OnucaHus pearbHbIX
NPoLECCOB U SABMIEHWIA, MPU peLLEeHNN 3afad U3 Apyrnx y4ebHbIX npeameToB
5.2 OnpepeneHne, Teopema, crieacTene, 4oKas3aTenbCTBO
11 KNACC
Kopn NMpoBepsieMbIn 3neMeHT coaepxaHus
1 Yncna v BbluMCIEHNA
1.1 HaTtypanbHble 1 uenslie Yncna. MNpusHakn oenMmocTn uerbix Yucern
1.2 CTteneHb C paumoHanbHbiM nokasaTtenemM. CBoncTBa CTeneHu
1.3 JTorapudm yucna. lecatnyHble n HaTypanbHble norapudmMbl
2 YpaBHeHUs1 1 HEpaBEHCTBA
2.1 lMpeobpasoBaHue BbIpaXXeHU, coaepKalmnx norapmgmeol
55 MpeobpasoBaHue BbIpaXXeHU, CoAepXKaLlnx CTENEHN C paLMOHarnbHbIM
' nokasatenem
2.3 [Mpymepbl TPUroOHOMETPUYECKUX HEPABEHCTB




24

NokasaTenbHble ypaBHEHUA N HEPaBEHCTBa

2.5 Jlorapupmmyeckune ypaBHeEHNA N HEpaBEHCTBA
26 CuncTtembl NIMHENHbIX YpaBHEHUN. PelleHne npuknagHbiX 3agay ¢ NOMOLLBIO CUCTEMB
' NVHENHbIX YpaBHEHUN
2.7 Cuctembl 1 COBOKYMHOCTU paUMOHanbHbIX YpaBHEHUA N HEPaBEHCTB
8 [MpnmeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELLUEHUI0 MaTeMaTUYeCcKX 3agad
' W 3agay M3 pasnuyHblix obnacTen Haykm n pearibHON XXN3HU
3 OyHKUUKM 1 rpadurkm
®dyHkumna. lNepuognyveckne  yHKUMU. TTpOMEXYTKM MOHOTOHHOCTU  (DYHKLUWN.
3.1 MakcumyMbl Y MUHUMYMbl OYHKUMK. Haubonbliee M HavMeHbluee 3HavyeHue
PYHKUNN Ha NPOMEXYTKE
3.2 TpuroHomeTpudeckne yHKUMN, UX CBONCTBA U rpadomkm
3.3 lMokasaTenbHada n norapupmmnyeckas PyHKLMU, X CBOUCTBA U rpadomkm
3.4 Mcnonb3oBaHue rpadomkoB OyHKUMA A1 peLleHnst ypaBHEHUN U NIMHENHBIX CUCTEM
Mcnonb3oBaHne rpamkoB  (PyHKUMW  ONd UCCnedoBaHUMs  MPOLEeccoB U
3.5 3aBMCUMOCTEN, KOTOpble BO3HWKAIOT MNpWU pelleHnn 3agjady u3 pyrux ydebHbIX
npeaMeToB 1 peanbHON XU3HU
4 Hayana matemaTuyeckoro aHanumsa
4.1 HenpepbiBHbIE PyHKUMKN. MeToa MHTEPBANoB AN peLleHns HePaBeHCTB
4.2 MpounssogHas pyHKUMN. [eoMeTprnyecKui N Pusnyecknin CMbICI1 NPON3BOLHON
43 [MpounsBoaHble anemMeHTapHbIX QYHKUnKU. DPopMyrnbl HaxoXOeHUa MPOU3BOLHON
' CYyMMbI, NPOU3BESEHNS U YACTHOIO PYHKLMM
MpumeHeHne NpoOM3BOOHOWM K UCCNeaoBaHUK YHKUMA HaA MOHOTOHHOCTb U
4.4 3KCTpeMyMbl. HaxoxaeHne HambonblIero M HaMMeEHbLLEro 3HayveHust PyHKUMKM Ha
oTpeske
[MpnmeHeHe NPoOn3BOOHOM AN HAXOXOEHUS Haunyylwero pelleHust B NpuknagHbixX
4.5 3afjayax, Ana onpefeneHnss CKOPOCTW Mpouecca, 3afaHHoro (opMmynon unm
rpacmkom
4.6 MepBoobpasHasd. Tabnvua nepBoobpasHbIX
47 WHTerpan, ero reomeTpnyeckun n usnyecku cmoicrn. Boluncnenne vHterpana no

dopmyne HbtoToHa — JlenbHuua




NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOMN OEPA30BATEJIbHOW NPOrPAMMbI CPEAHEIO

Kon
npoBepsieMoro
TpeboBaHuA

OBLUEINO OBPA30OBAHUA

NMpoBepsieMble TpeboBaHUA K NpeAMETHbIM pe3ynbTatam
OCBOEHUS1 OCHOBHOW oOpa3oBaTenibHON NPOorpaMmMbl cpeaHero
obLero o6pasoBaHus

BnapeHne metogammn gokasaTenbCTB, anropuTMamMn pelleHust 3agad;
yMeHne opMynmMpoBaTb U ONeEpUpoBaTb MOHATUAMMU: OnpeaeneHue,
akcuoma, Teopema, creacTeBme, CBOMCTBO, MPU3HaK, AoKasaTenbCTBO,
PaBHOCUIbHbIE GPOPMYNNPOBKMU; NPUMEHSATb nx; ymMeHune
dopmynunpoBatb o0bpaTHOE U MPOTUBOMOSIOXKHOE YTBEPXOEHME,
npuBOAMUTbL MNPUMEPbI WU KOHTPAPUMEPLI, WUCMNOMb30BaTb METOA
MaTtemaTMyYecKkon UHOYKUUKN; NPOBOAUTL AoKasaTesflbHble pacCy>KaeHUs
npu peleHnn 3agady, oOueHMBaTb JIOTMYECKYD MNPaBUNbHOCTb
paccyXgeHun; yMeHue ornepupoBatb  MOHATUSIMU.  MHOXECTBO,
NOAMHOXECTBO, onepaumm Hag MHOXeCTBaMU; YMEHUE UCMOoNb30BaTb
TEOPETMKO-MHOXECTBEHHbIN  annapaT ANl OonMcaHus  pearibHbIX
NPOLECCOB U SIBMEHUI M NPU pELLEHMM 3a4ay, B TOM YMCIE M3 OpYrux
y4ebHbIX MpeaMeToB; YMEHWe onepupoBaTb MOHATUSMWU:  rpad,
CBA3HbIN rpad, Aepeso, UKKIT, rpad Ha NSIOCKOCTU; YyMEHWe 3aJaBaThb U
onucbiBaTb rpadbl pasnuyHbiMM crnocobamun; mcnonb3oBaTh rpadobl

npu peLleHnn 3agay

YMeHue onepupoBaTb NOHATUSIMU: HaTyparnbHOE YMCHO, Lienoe Yncno,
cTeneHb C UerbiM MoKasaTernieM, KOpeHb HaTypanbHOW CTEMEHW,
cTeneHb C paumMoHarnbHbIM NokasaTenem, cTeneHb C AeACTBUTENbHbIM
nokasatenem, norapudm YuCna, CUHYC, KOCMHYC W TaHreHc
MPOU3BONBLHOMO 4YKcna, OCTaToK MO MOAYM, pauMoHanbHOe 4KCHo,
MppauMoHanbHoOe  YUCINO, MHOXEeCTBa  HaTyparbHblX,  UenblX,
pauMoHanbHbIX, [OEWCTBUTENbHbIX YUCEN; YMEHMEe WCNosb30BaTh
NPU3HaKM OenMMOCTU, HaUMEHbLUUIA OOLUIA AenuTenb U HaMMeHbLUlee
obLlee kpaTHoe, anroputM EBknuaa npu peweHun 3agad; 3HaKOMCTBO
C pas’nMYHbIMM MO3ULMOHHBIMA CUCTEMaMM CYMCIIEHMUS, YMEHUe
BbINOMHATL BbIMUCIIEHNE 3HAYEHUIN U NPeobpa3oBaHUSA BbIPaXXeHUn CO
cTeneHsMu 1 norapudpmamm, npeobpasoBaHns APOOGHO-paLIMOHANBHBIX

Bblpa)l(eHMVI; YMEHNE onepunpoBaTtb NMNOHATUAMU. NMOCIieaoBaTesIbHOCTb,




apudpmeTnyeckas nporpeccus, reomeTpuyeckas nporpeccus,
GeckoHe4yHO Yyb6biBalOWaa reoMeTpuyeckass Mporpeccus; ymeHue
3agaBatb MOCnNeaoBaTeNnbHOCTM, B TOM 4uiCfle C  MOMOLLbH
PEKYPPEHTHbIX  POPMYM;  YMEHWEe  onepupoBaTb  MOHATUAMM:
KOMIMMEKCHOE YUCIO, COMNPSKEHHbIE KOMIMMEKCHbIE 4ucna, Moaynb WU
aprymMeHT KOMMJIEKCHOro 4mcna, popmMa 3anmcu KOMMIIEKCHbIX Yucen
(reomeTpuyeckasi, TpUroHoMmeTpuyeckas u anrebpaudeckas); ymeTb
Npou3BoaMTb apumeTmyeckme OeNCTBUSA C KOMIMITEKCHBIMU YMCaMu;
npuBOAUTbL  MPUMEPbI  UCMONb30BaHUS  KOMMJMEKCHbIX  YuUcen;
onepupoBaTtb MOHATMAMKU: MaTpuua 2x2 u 3x3, onpegenuTenb

MaTpULbl, rEOMETPUYECKMIA CMbICI OnpeaenuTens

YMeHve onepupoBaTb NOHATUSIMU: paLMoOHanbHble, MppaLMoHarnbHbIe,
nokasaTerbHble, CTEMEeHHbIE, norapugmunyeckume,
TPUrOHOMETPUYECKME YPaBHEHMS N HEPABEHCTBA, X CUCTEMbI; YMEHMe
onepupoBaTb MOHATUSAMMU: TOXOECTBO, TOXAECTBEHHOE
npeobpas3oBaHne, ypaBHEHWE, HEPaBEHCTBO, CUCTEMA YpaBHEHWUA W
HEpaBEeHCTB, PaBHOCWUMbLHOCTb YPaBHEHWU, HEPaBEHCTB U CUCTEM;
YMEHWE pellaTb YpaBHEHWUSl, HEPABEHCTBA W CUCTEMbl C MOMOLLbIO
pasnuYHbIX NPUEMOB; peLlaTb YpaBHEHUS!, HEPaBEHCTBA U CUCTEMbI C
napameTpoM; NPUMEHSITb YpaBHEHWS, HEPABEHCTBA, UX CUCTEMbI ANis
pelleHnsi MmaTeMaTUYeckMx 3afad M 3adad U3 pasnuyHbix obnacrten

HayKn 1 peasribHOM XXU3Hu

YMeHne onepupoBaTb MOHATUAMU: YHKUMS, YETHOCTb (OYHKLNUWU,
NepuoanyHOCTb (PYHKLMKW, OrpaHUYEeHHOCTb (OYHKLUW, MOHOTOHHOCTb
dYHKUMKN,  IKCTpeMyM  (PyHKUMM, Haubornbliee U HauMeHbluee
3HayeHuss QYHKUMM Ha NPOMEXyTKe, HenpepbiBHas  yHKLUMS,
acuMnNTOTbl rpaduka yHKUMKM, nepBas U BTOpad MpPoOU3BOAHAsA
YHKUMN, TreoMeTpuyeckum n @U3MYeckKun CMbICIT MNPOU3BOAHOM,
nepsoobpasHasi, oOnpedenéHHbli UMHTerpan; YMeHWe HaxoguTb
acuMNTOThbl rpaduka QYHKUMN;, YMEHWE BbIMUCHATb MPOU3BOAHbIE
CyMMbI, NPOU3BeaEeHUs, YHAaCTHOrO M KOMMNO3NLMU (DYHKLUUIW, HAaXoOuTb
ypaBHEHNE KacaTenbHOW K rpaduky (yHKUUKW, yMEHWe HaxoauTb
NpPou3BOAHblEe dneMeHTapHbiX (YHKUUKW, YMEHWe WCMorb3oBaTb
NPOU3BOAHYI0 ONA nUccnefoBaHust OYHKUUIW, HAaXoauTb HambonbLlume u
HauMeHbLUMEe 3HaYeHUa (PYHKUUW; CTPOUTb rpadduKM MHOrOYIIEHOB C

ncnonb3oBaHMeM annapara mMatemMatTu4deckoro aHanumia, MNMpUMeHATb




NPOU3BOAHYI0 ANA HAaXOXOEHUA Haunyylwero peleHnsa B NpuknagHbiX,
B TOM 4ucne coumarnbHO-IKOHOMUYECKMX U (PU3MYECKUX 3ajavax;
HaxoouTb nowagn M O6bEéMbl Uryp C MNOMOLLBK WHTerpana;
npUBOAUTL NPUMEpPbl MaTeMaTUYECKOro MoAenMpoBaHUA C MOMOLLbIO
AnddpepeHumarnbHbIX YpaBHEHUN

YMeHne onepupoBaTb MOHATUSAMWU: rpaduk yHKUUK, obpaTHas
PYHKUNA, KOMMO3NUMNA PYHKUNA, NMHENHas OYHKUKUA, KBagpaTuyHas
dyHKUMS, paunoHanbHasd dYHKUMS, cTeneHHasd dyHKUMS,
TPUrOHOMETPUYECKNE  (PYHKUMKN, oOOpaTHble  TPUrOHOMETPUYECKUE
yHKUMM, MnoKasaTenbHad W rorapudmuyeckas QyHKUMN; YMEHne
CTPOUTb rpauKn N3ydeHHbIX OYHKUNA, BbIMNOMNHATL NpeobpasoBaHus
rpacmkoB OYHKLMI, UCNOMb30BaTb rpadukn ons nyydeHusi npoLeccosB
N 3aBUCMMOCTEN, MPU peLleHnn 3a4ad U3 Apyrux y4ebHbIX npeameTos
N 3aga4vy M3 pearibHOW XWU3HW; BbipaxaTb opMynamMu 3aBUCUMOCTU
Mexay BenuyinHamu; Ncnonb3oBaTb CBOMCTBA U rpadoukn OyHKUUI Ans
pelweHns YypaBHEHW, HepaBeHCTB W 3aday C napamMeTpamu;
n3obpaxatb Ha KOOPOMHATHOM MSIOCKOCTU MHOXEeCTBa peLUeHun

ypaBHEHWIA, HEPABEHCTB U UX CUCTEM

YMeHve pellatb TEKCTOBble 3afayvM pasHbiXx TUNOB (B TOM 4ucrie Ha
MPOLEHTbI, A0NM U YacTu, Ha OBMKeHNe, paboTy, CTOMMOCTb TOBapOB U
ycnyr, Harmoru, 3agayum u3 obnactu ynpaBreHust JIUYHBIMU U
CeMeNHbIMN  (pUMHAHCaMK); COCTaBMsATb BbIPAXEHUS, YpPaBHEHWS,
HepaBeHCTBA M MX CWUCTEMbl MO YCIOBMIO 3adauu, WccnenoBatb
Mony4YeHHOe peLleHne U OLeHMBaTb NpaBAoONoA0GHOCTb pesynbTaTos,;
yMeHWe MoAenuMpoBaTb pearbHble CUTyauuu Ha A3blke MaTeMaTuKu;
COCTaBMATb BbIPaXXEHWS!, YpaBHEHWS, HEPABEHCTBA U MX CUCTEMbI MO
YCrNOBUIO  3ajayn, uccrnegoBaTb  MOCTPOEHHble  Mogenu  C
1cnonb30BaHMEM annapaTa anrebpbl, UHTEPNPeTUPOBaTL MNOMYyYEHHbIN

pesynbTaT

YMeHne onepupoBaTb MOHATUSMU: cpedHee apudMETUYECKOE,
MeamaHa, Hanborbluee U HaMeHbLIee 3Ha4YeHUs, pa3max, AMCnepcus,
CTaHOapTHOE OTKIOHEHME YMUCIOBOro Habopa; yMeHue Wu3BnekaTb,
WHTepnpeTMpoBaTb MHOpMauMo, NpeacTaBneHHyo B Tabnuuax, Ha
avarpaMmmax, — rpadumkax, OTpakalollyld  CBOWCTBA  pearbHblX
NMPOLECCOB W SIBNEHWN; NpeacTaBnsATb MHGOPMaUMIO C MOMOLLBHO

Tabnuy w anarpamMm,; uccnegoBatb CTaTUCTUYeCkne AaHHble, B TOM




yucne C NpUMMEHeHWEM rpaduyeckux MeTodOB W 3MEKTPOHHbIX
cpencTts; rpadmyecks uccrnenoBaTb COBMECTHble HabnogeHus ¢

NOMOLLLIO AnarpamMm paccemBaHus 1 JIMHENHOW perpeccumn
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YMeHne onepupoBaTtb MNOHATUSAMU: CyYalHbIM ONbIT WU CllydanHoe
cobbiTMe, BEpPOATHOCTb CIly4YanHOro coObITUS; YMEHWEe BbIMUCAATb
BEPOSATHOCTb C UCMOSIb30BaHMEM rpauyecknx MeTonoB; NPUMEHATb
dopMyribl CITIOXEHUA N YMHOXEHUS BEPOATHOCTEN, (PpOopMyIny MOMHON
BEPOATHOCTU, popmyny bepHynnu, KombBGuHaToOpHble akTbl U
dopmynbl; OLeHMBaTb BEPOATHOCTM pearibHbiX COObITUN; YMEeHune
onepupoBaTtb MOHATUAMU: CriydYanHas BenuMuuHa, pacnpegeneHune
BEPOSATHOCTEN, MatemaTuyeckoe  OXugaHuwe, aucnepcna wu
CTaHOapTHOE  OTKMOHEeHMe  CnyYamHoW  BENMYMHBI,  OYHKUUMK
pacrnpegeneHns u MNNOTHOCTU pPaBHOMEPHOro, MoKasaTenbHOro u
HOpMarbHOrO pacnpeferieHun; YyMeHue WCNonb3oBaTb CBOWCTBA
N3yYeHHbIX pacnpefeneHnn nnsg peleHus 3adadv; 3HaKOMCTBO C
MOHATMAMMU:  3akKOoH  Gonbwmnx  4ucen, MeTodbl  BblOOPOYHbLIX
nccrnegoBaHnn, ymMeHue npuBoguMTb NPUMEpPbI MPOSABMEHUA 3akoHa
BonbWKX YnMcen B NPUPOAHbLIX U OBLLECTBEHHbLIX SABMEHUSIX; YMEHue
onepupoBaTb  MOHATUAMWU:  COYEeTaHuMe, MepecTaHoBKa,  YUCHO
COYEeTaHWn, YUCNO MEepPecTaHoBOK; OWHOM HblOTOHA; yMeHue
NPUMEHATE KOMOBUHATOPHbIE (aKkTbl M pacCyXgeHus Ans peLleHus
3ajay; oueHuMBaTb BEPOATHOCTM pearibHblX COObITUIA; COCTaBnATb
BEPOSATHOCTHYIO MOAESb U MHTEPNPEeTUPOBATL MOMYyYEHHbIN pesynbtaTt

YMeHne onepupoBaTb MOHATUMSIMW: TO4YKa, MpsiMasl, MIOCKOCTb,
NMPOCTPAHCTBO, OTPE30K, Jy4, BeENWYMHa Yyrna, nIockMih yrom,
ABYIPaHHbIA Yron, TPEXrpaHHbIA Yrof, CKpeluMBalolmecs npsiMble,
napannenbHOCTb U NepneHANKYNSPHOCTb NPSMbIX U MITOCKOCTEN, yron
Mexay MpsMbIMKW, Yron Mexay NPsSIMOM UM MIOCKOCTbI0, Yron Mexay
MIIOCKOCTSIMU, PacCTOsiHME OT TOYKM [0 MNIOCKOCTU, PacCTosiHUE MeXay
NPSIMbIMU, PAcCTOsIHE MeXOY MIOCKOCTAMU; YMEHWE MCMOrb30BaTh
Npu pelleHMn 3agdad M3yyYeHHble akTbl U TeopeMbl NNaHUMETPUU;
YMEHUE OLeHnBaTb pa3Mepbl OGBHEKTOB OKPYXKaloLEero mMupa; cTpouTb
MaTeMaTU4eckMe MOoAenn C MOMOLLbI FeOMETPUYECKUX MOHSATUA W

BeJIM4YUH, pellaTb CBA3aHHble C HUMU MNMPaKTU4eCKne 3agavdm

YMeHne onepnpoBaTtb NOHATUAMK: Nnowaab purypbl, 06bEM curypsl,

MHOTrorpaHHuK, npanmbeM MHOrorpaHHuK, ce4yeHme MHOrorpaHHuka,




Ky, napannenenvnen, npuamMa, nupamuga, durypa u noBepXHOCTb
BpaLLleHuNsi, UMnnMHAP, KOHYC, Wap, cdepa, nnowanb cdepbl, nnowanb
MOBEPXHOCTU NUpamMuabl, NPU3Mbl, KOHyca, uunuHapa, obbém kyba,
NpPsIMOYrofibHOro Mapannenenunega, nupamuabl, NpyUambl, LUUNUHAPA,
KOHyca, Lwapa, pa3BépTka NOBEPXHOCTU, CEYEHUS KOHYCa U LUNNHApa,
napannernbHble OCW WM OCHOBaHWIO, CeYeHWe Lapa, MMOCKOCTb,
Kacatowasicss cdepbl, UMIMHOPA, KOHYCa; YMEHWe CTPOUTb CeyeHue
MHOrorpaHHuka, nsobpaxaTb MHOFOrpaHHUKK, ourypbl 1 NOBEPXHOCTU
BpaLLeHUsi, UX CeYeHusi, B TOM YMCre C MOMOLLbI 3NEeKTPOHHbIX
CpeacTB; YMeHVe MPUMEHATb CBOWCTBA reOMETpUYEcknx quryp,
camocTosiTENbHO (QOPMYNMPOBaThb ONpeadeneHnst nlyvyaemblx duryp,
BblABMraTb rUMNOTE3bl O CBOWCTBAX W MpU3HaKax reoMeTpUYecKmx
cduryp, 0o6OCHOBbIBaTb WNM OMpoBepratb WX; YMEHWe NpoBOAUTb
Knaccudpukaumio  duryp no  pasnuMyHbiM - NpuU3HaKkam, BbINOMHATb

HeobxoauMble AONONMHUTENbHbIE NOCTPOEeHnA
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YMeHve onepupoBatb MNOHATUSMWU: OBWXKEHWE B MNPOCTPaHCTBe,
napannesnbHbli NepeHoCc, CUMMETPUST Ha MIOCKOCTN N B MPOCTPAHCTBE,
noBopoT, npeobpasoBaHne nogobusi, NogobHble urypsl; ymeHue
pacno3HaBaTb paBHble 1 NOA0OHbIE burypbl, B TOM Yncre B NpUpPOAE,
NCKYCCTBE, apXUTEKType; UCNOoSb30BaTb reoMeTpudeckne OTHOLLEHUS
npyv peleHnn 3agad; HaxoauTb reomeTpudeckne BenUuYMHbL (anuHa,
yron, nnowagb, o6bEM) Mpu peleHun 3agad u3 gpyrnx yvebHbix
npegMeToB W W3 peanbHOW  XWU3HW, YMEHWE  BblUUCIATb
reomeTpu4eckne BenuUMHbI (AnunHa, yron, nnowanb, o6bveEm, nnowanb
NMOBEPXHOCTN), MCMONb3ys WU3yyYeHHble OopMyrbl U MeToAdbl, B TOM
yucne: nrowaab NOBEPXHOCTU NUpamMuabl, NPU3Mbl, KOHyca, UMNMHAPA,
nnowaab cdepbl; 06bLEM Kyba, NpsIMOYronbHOro napannenenuneaa,
nMpaMmuabl, NpuU3Mbl, UWAMHAPA, KOHyca, Wapa; YMEHWe HaxOoauTb
OTHoLleHe 06bEMOB NOAOGHLIX huryp

YMeHne  onepupoBatb  MOHATUSIMU.  MPSAMOYrofibHasi  cucTema
KOOpAuHAaT, BEKTOP, KOOpAUHATbl TOYKKW, KOOpAUHATbl BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEAEHNEe BEKTOPA Ha YMCIO, pasfnoXeHne BeKTopa no
6a3ncy, ckanspHoe npousBedeHune, BEKTOPHOe Mpou3BedeHue, yron
Mexay  BeKTopamu;,  yMEHMe  WUCMNONb30BaTb  BEKTOPHbLIN U
KOOpAWHATHBLIN MeTon ANA peLleHns reoMeTpuyeckux 3agad u 3agad

APYrnx y4ebHbIX NpeaMeToB
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YMeHve BblbupaTb noaxoddwmi MeTod [Ons  peleHus  3agjaudu,
NOHUMaHWE 3HAYUMOCTM MaTeMaTUKM B WU3YYEHUU TMPUPOOHbLIX W
OOLLEeCTBEHHbIX MPOLECCOB W SBIIEHUMW; YMEHME pacrno3HaBaTb
NposiBNeHne 3aKOHOB MaTemMaTuMKU B WUCKYCCTBE, YMeHWe MNpuBOAUTL
npuMmepbl MaTeMaTU4YeCKMX OTKPbITUA POCCUMUCKOW WU MUPOBOWN
MaTemMaTUYeCKOM HayKn




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA El3 NO
MATEMATUKE

Kopn lMpoBepsieMbIN 3NeMeHT coaepKaHus
1 Yucna v BbluncneHuns

1.1 HaTtypanbHble 1 uensie Ynucna. MNpusHakn oenMmocTn Lerbix Yucern

19 PaunoHanbHble uncna. OObLIKHOBEHHble U  AecCATUYHble ApOoOu, MPOLEHTHI,
' ©ecKkoHe4Hble nepnognyeckme apobu

13 ApucmeTnyeckum KOopeHb HaTyparnbHOMn CTENEHMN. HencTeus C
' apupMeTUYECKUMN KOPHSAMW HaTypanbHOW cTeneHu

14 CteneHb ¢ uenbiM nokasatenem. CTeneHb C pauuoHarnbHbIM MokKasaTenem.
' CBOICTBa CTENeHN

15 CWHYC, KOCUHYC W TaHreHC 4YUCNOBOro aprymeHta. ApPKCUHYC, apKKOCUHYC,
' apKTaHreHC YMCNoBOro aprymeHTa

1.6 JTorapudm ymcna. lecatnyHble n HaTyparnbHble fiorapudmel

HenctButenbHble 4ncna. ApudmMmeTuyeckne onepauum C OENCTBUTESNbHbIMU
1.7 yucnamu. [pUBAMXKEHHbIE BbLIYUCIEHUSA, MpaBuia OKPYrNeHUs, MpuKMaKa u
OLeHKa pe3yrbTaTa BblYMCNEHUN

1.8 MpeobpasoBaHMe BblpaXXeHUI

1.9 KomnnekcHble yncna
2 YpaBHeHUs1 U HepaBeHCTBA

2.1 Llenblie n apobHo-paumoHanbHble ypaBHEHUS

2.2 MppaunoHaneHble ypaBHEHUS

2.3 TpuroHomeTpuyeckme ypaBHeEHUS

2.4 [MokasaTenbHble U norapnpmMmnyeckue ypasHeHns

2.5 Llenblie n apobHo-paumoHanbHble HepaBeHCTBA

2.6 MppaunoHanbHble HepaBeHCTBa

2.7 [MokasaTenbHble U norapnpmMmyeckme HepaBeHCTBa

2.8 TpuroHomeTpudeckue HepaBeHCTBa

29 CncTtemMbl U COBOKYMNHOCTW ypaBHEHUI U HEPABEHCTB

210 YpaBHeHus, HepaBeHCTBa U CUCTEMbI C NapameTpamu

2.11 MaTpuua cuctembl NIMHENHbIX ypaBHeHun. Onpegenutenbs MaTpuubl
3 OyHKUMKN 1 rpadomkm




®dyHKUMA, cnocobbl 3agaHna dyHkumn. padumk dyHkumMn. B3anmHo obpaTHbie

31 PYHKUMN. YETHBbIE N HEYETHBIE PYHKUMN. Nepuogmyeckme pyHKUnK
O6nactb onpegeneHnss U MHOXECTBO 3HayeHun yHKUMK. Hynn dyHKumn.
3.2 [MpomMexyTkn  3HakonocTosHcTBa. [1pOMEXYyTKM  MOHOTOHHOCTU  (DYHKLMWN.
' Makcumymbl M MUHUMYMbl QYHKUMKW. Haunbonbliee M HanMmeHbluee 3HayYeHune
YHKUUN Ha NPOMEXYTKe
3.3 CteneHHasa GyHKUMA C HaTypanbHbIM U LenbiM nokasatenem. E€ csonctea u
' rpadgouk. CBomncTBa 1 rpadouk KOPHSA N-On CTeneHu
3.4 TpuroHomeTpudeckue yHKUMN, UX CBOUCTBA U rpadoukm
3.5 [MokasaTenbHada n norapumudeckas PyHKUMN, MX CBOUCTBA U rpadomku
3.6 Toykn paspbiBa. AcumnToTbl rpadmkoB  yHKUnn. CBOWCTBA  (PYHKLUMHN,
' HenpepbIBHbIX HA OTpe3ke
3.7 NocnegoBaTenbHOCTM, cNOCODOBLI 3aJaHnNA NocneaoBaTeNbHOCTEN
3.8 Apudmetndeckaa n  reometpuyeckass nporpeccun.  dopmyna  CNoXHbIX
' NPOLIEHTOB
4 Havana matemaTuyeckoro aHanusa
4.1 MpounssogHas pyHKUMN. [Mpon3BOaHbIE arIeMeHTapHbIX OYHKLUUIN
MpumeHeHne npou3BO4HOM K WUCCNefoBaHul (YHKUMA Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxoxaeHne HanbornbLero 1 HaMMeEHbLLEro 3Ha4YeHUst PYHKLUKN Ha
oTpeske
4.3 MepBoobpasHas. NHTerpan
5 MHo>ecTBa 1 noruka
5.1 MHoXecTBO, onepauun Hag MHoxXecTBamu. [lnarpammbl Qrunepa — BeHHa
5.2 Jlornka
6 BeposaTHOCTb 1 cTaTUCTMKaA
6.1 OnucartenbHasa ctaTuctuka
6.2 BeposTHOCTb
6.3 KombuHaTopuka
7 eomeTpus
7.1 ®durypbl Ha NIIOCKOCTU
7.2 MpsiMble 1N NNOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tena n NnoBepPXHOCTU BpaLLEHUS




‘ 7.5 ’ KoopauHaTthbl 1 BEKTOPSI
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