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NOACHUTEJNIbHAA 3AMUCKA

Paboyass nporpamma  y4vyebHoro Kypca «Anrebpa wu  Hadana
MatemaTMyeckoro aHanusa» 6asoBoro ypoBHA ans obyvatowmxeca 10 —11
kKnaccoB paspaboTaHa Ha ocHoBe degepanbHOro rocygapCTBEHHOro
obpasoBaTenbHOro craHgapTta cpegHero obuwiero obpasoBaHusi, C Y4ETOM
COBPEMEHHbIX MUPOBbLIX TpeboBaHUN, NpeabsABNAeMbIX K MaTeMaTU4ecKomy
obpasoBaHuto, U TPaauLMn POCCUINCKOro obpasoBaHns. Peanusauuns nporpamMmmel
obecneymMBaeT OBNageHWE KIOYEBBIMM  KOMMNETEHUMAMMK, COCTaBMAKOLWMMU
OCHOBY ANs CamMOpasBUTUS W HenpepbiBHOTO 06pa3oBaHusi, LEenOCTHOCTb
00LWEKYNbTYPHOrO, JNMYHOCTHOTO M MNO3HABATENbHOIO Pa3BUTUS  FINYHOCTMU
obyvaroLmxcs.

LIEJTU USYHEHUA YHEBHOIO KYPCA

Kypc «Anrebpa n Hayana matemaTnyeckoro aHanusa» sBnseTcs OgHUM u3
Hanbonee 3HayMMbIX B MNporpamMme CTapllen LUKOMbl, MOCKOSbKY, C OAHOW
CTOPOHbI, OH obecneyMBaeT WHCTPYMeEHTanbHyt0 ©6asy Ona u3ydeHusa BcCeX
€CTEeCTBEHHO-HAY4HbIX KypCOB, @ C APYron CTOPOHbI, (hOpMUPYET NOrM4eckoe u
abCTpakTHOE MbIWIEHME YyYalUUXCA Ha YpPOBHe, HeOOBXOAMMOM ANA OCBOEHUSA
KypCcoB WH(OpMaTUKKN, OOLLEeCTBO3HaHWUA, UCTOpPUW, CroBecHOCTU. B pamkax
OAHHOro Kypca ydvalumecs oBnageBaloT YHMBeEpCalibHbIM A3bIKOM COBPEMEHHOWN
HayKu, KoTopas opMynmnpyeT CBOM AOCTUXKEHUS B MaTeEMaTUYECKON hopMe.

Kypc anrebpbl 1 Hayan matemMaTMyeckoro aHanusa 3aknagbiBaeT OCHOBY
AN yCnewHoro oBnageHusl 3akoHamm U3nKn, Xmmuu, 61Monorum, NOHMMaHus
OCHOBHbIX TEHAEHUWA 3KOHOMUMKM W OOLWECTBEHHOM >KMU3HW, MNOo3BONsAeT
OPVEHTUPOBATLCS B COBPEMEHHbBIX LMPPOBLIX U KOMMBIOTEPHbLIX TEXHOSOMNAX,
yBEPEHHO MCMNOMb30BaTb X B MOBCEOHEBHOWN XU3HU. B Toxe Bpems oBnageHve
abCTpakTHbIMM N JIOTMYECKU CTPOrMMM  MaTeMaTUYECKUMU  KOHCTPYKLMSAMU
pasBMBaeT yMeHWe HaxOAWTb 3aKOHOMEepPHOCTU, OBOCHOBbLIBATb WMCTUHHOCTb
yTBEPXOEHUA, Ucnonb3oBatb 06006LWEeHne n KoHKpeTusaumo, abcTparnpoBaHme
N aHanorno, opmupyet KpeaTUBHOE U KpuTUYeckoe MblwneHne. B xoge
n3ydeHna anrebpbl U Havan MaTtemMaTU4ecKoro aHanu3a B cTapllen LiKone
ydyawmecss  nosiydalT  HOBbIM  OMbIT  pelleHns  NpuknagHblX — 3ajad,
CaMOCTOATESIbHOIO MOCTPOEHNA MaTemMaTUYeCKUX MoAenen pearnbHbIX CUTyauui
N UHTepnpeTauuum MOSfyYEeHHbIX pPeLleHUn, 3HaKoMATCA C  npuMepamu
MaTeMaTU4eCKMX 3aKOHOMEepHOCTeW B npupode, Hayke M B WUCKYcCTBe, C
BblAaKOLWMMNCA MaTEMATUYECKUMU OTKPBITUAMU U NX aBTOPaMM.

Kypc obnagaet 3HauuTenbHbIM BOCMUTATENbHLIM MOTEHUMANOM, KOTOPbIN
peanuayeTcsa Kak Yyepes3 y4ebHbI maTepuarn, CnocoOCTBYOWNN (hOPMUPOBAHUIO
Hay4yHOro MWPOBO33PEHUA, Tak U 4yepe3 creunduky y4yebHOM [OeATerIbHOCTMH,
TpebytoLen CaMOCTOSATENBHOCTN, aKKypaTHOCTH, NPOLOIMKUTENBHON
KOHUEHTpauun BHUMaHUSA U OTBETCTBEHHOCTU 3a MOSyYEeHHbIW pe3ynbTar.

B ocHoBe meToguku oOy4veHuss anrebpe M Havanam MaTemaTUyecKoro
aHanmsa nexuT 4eATeNbHOCTHbIN NPUHLUN 00yYeHUs.

CTtpyktypa kKypca «Anrebpa M Hadana MaTtemMaTU4yecKkoro adHanusa»
BKIIOYaET cnejywolme coaepXaTtenbHo-meToauyeckme nvHun: «Yucna u



BbluMCneHns», «PyHkuMM n rpacdmkm», «YpaBHEHUSI N HepaBeHCTBay», «Havyana
mMatemaTtuyeckoro aHanusa», «MHoxecTBa W noruka». Bce OCHOBHble
cogepxaTerfibHO-MeToAMYeckMe NUHUN U3y4aloTCs Ha NPOTSKEeHUMM ABYX neT
o0y4yeHusi B CTapLUein LuKosie, eCTECTBEHHO AOMNONHAA ApYr Apyra N NOCTENEHHO
HacblWasCb HOBbIMW TemMamMu W pasgenamu. [aHHbIi  Kypc sBnseTcs
WMHTErpaTMBHbIM, MOCKOMbKY o0O0beanHaeT B cebe cofep)aHue HEeCKOSbKUX
MaTeMaTU4yecknx AUCUMNnuH: anrebpa, TPUTOHOMETPUS, MaTeMaTUyYecKui
aHanus, Teopust MHOXecTB 1 Ap. 1o mepe Toro kak ydawimecs oBnazeBaroT BCE
bonee LWMPOKMM MatemaTUM4yeckum annapatoMm, Yy HUX nocrneaoBaTenbHO
dopmMupyeTCa U COBEPLUEHCTBYETCA YMEHNE CTPOUTbL MaTeMaTUYecKyo Moaernb
peanbHOW cuTyauuu, NPUMEHSTb 3HaHUs, MONYyYeHHble B Kypce «Arnrebpa u
Hayana MaremaTU4ecKoro aHanusa», Ans  peleHust CaMOCTOATENbHO
chopmynupoBaHHOM MaTeMaTUYEeCKOW 3agadn, a 3aTeM WHTeprnpeTMpoBaTb
NOMyYeHHbIN pe3ynbTarT.

CopepxaTtenbHO-MeToanveckasa nuHusA «4ucna n BblYMCNeHns» 3aBepLuaeT
dopMUpoBaHME HaBbLIKOB WCMONb30BaHUA OENCTBUTESNbHBIX 4YUCESl, KOTOpoe
OblNO0 HayaTo B OCHOBHOWM wWKone. B crapwen wkone ocoboe BHUMMaHME
yaenseTcs (oOpMUPOBAHNIO NMPOYHBIX BbIYUCIUTESbHBIX HABbIKOB, BKITHOYAOLLMX
B ceba ucrnonb3oBaHWe pasfnuyHbiX (opMm 3anucu OenCTBUTENbHOro 4ucna,
yMEHME pauuoHanbHO BbINOMHATL [OEUCTBUS C HUMMU, Aenatb MNPUKUAKY,
oueHmBaTb pesynbTar. Ob6yyawwmecs nonyyarwT HaBblKM MNPUBNIMKEHHBIX
BbIYMCIIEHWI, BbINOSTHEHNA OENCTBUM C YMcnamm, 3anmcaHHbIMW B CTaHOAPTHOWN
dopme, UCMONb30BaHUA MaTeMaTUYEeCKMX KOHCTaHT, OLEHMBAHUSA YUCHOBbIX
BblpaXXeHUN.

JInHns «YpaBHEHUs N HepaBEHCTBA» peanu3yeTcs Ha MPOTSHKEHUN BCEro
obyyeHMs B cTapllen LKore, MNOCKONbKY B Kaxdom pasgene nporpaMmmbl
npegycMoTpeHO  pelleHne  cooTBeTcTBylowMx  3agad.  OOydatowmecs
OBfafeBalT pPasnUYHbiIMWU  MEeTo4aMKu  pelleHnsa uenblX, paunoHanbHbIX,
nppaumoHarbHbIX, NoKasaTesibHbIX, NorapnpmMmMyecknx u TPUrOHOMETPUYECKUX
YpaBHEHUN, HEPABEHCTB U NUX cUCTEM. [1oNyYeHHbIe YMEHNA NCMONb3YHTCA Npu
nccnenoBaHUM OYHKUMA C MNOMOLLBbID MNPOU3BOLAHOW, pelleHnn MpUuKnagHbixX
3ajad 1 3agay Ha HaxoxaeHue HanbonbLUMX U HAUMEHBLUNX 3HAYEHUN OYHKLMW.
[aHHaa cogepxaTenbHad INUMHUA BKNOYaeT B cebs Takke dopMupoBaHue
YMEHUA BbIMOMHATL pacyé€Tbl no dopmynam, npeobpasoBaHus UenblX,
paunoHarbHbIX, MppaUMOHanbHbIX N TPUTOHOMETPUYECKUX BbIPAXKEHUN, a TaKxKe
BblpaXXeHUN, cogepxawux cTeneHn wu norapudpmbl. brarogapss unsydeHuto
anrebpaunyeckoro mMartepwuana npouncxoanT AanbHenwee passuTtue
anropuTMMYECKOro M abCTPakTHOro MbIWMAEHNs  yvawmxcs, ¢OpMUpyroTCa
HaBblKW OEeOYKTUMBHbIX paccyXaeHun, paboTbl C CUMBOSIbHbIMU  bopMamu,
npegcraBneHna 3akOHOMEPHOCTEM WM 3aBMCUMOCTEM B BWOE pPaBEHCTB W
HepaBeHCTB. Anrebpa npeanaraet agPeKTUBHbIE MHCTPYMEHTbI AN1S1 peLLeHns
NpakTU4YEeCKUX N eCTeCTBEHHO-Hay4HbIX 3a4ad, HarnggHo AeMOHCTpUpYyeT CBOU
BO3MOXXHOCTU KaK A3blka HayKW.

CopepxaTenbHo-meToagndeckass JIuHUA «PyHKUMM U rpadukmy TecHO
nepensietaeTca C APYrMMW JIMHUAMM Kypca, MOCKOSIbKY B KakKOM-TO CMbICIe
3a0aéT nocnegoBaTeNbHOCTbL WM3ydeHUss maTtepuana. M3yyeHne cTeneHHoW,
nokasartesibHOW, norapuPmMuyeckon ©n TPUTOHOMETPUYECKUX PYHKUUN, UX



CBOWCTB U rpaunKkoB, UCMONb3oBaHNe (PYHKUUW ONA pelleHus 3agad M3 Opyrux
y4yebHbIX NPeaMETOB N pearibHOM XU3HU TECHO CBS3aHO Kak C MaTtemMaTU4YeCKNM
aHann3oMm, Tak N C pelleHNeM ypaBHEHUA N HepaBeHCTB. lNMpu atom Bonblioe
BHUMaHWE yaensietca (OPMUPOBAHMIO YMEHUS Bblpaxatb dopmynamm
3aBUCMMOCTM MexXxay pasfvyHbiIMU BenuyMHamMn, uccrnenoBatb MOSyYEHHbIE
dyHKUMK, CcTpouTb UX rpadukn. MaTepman 9Ton coaepXaTtenbHOW JMHUK
HaueneH Ha pasBuUTUE YMEHUM U HaBbIKOB, MO3BONSAKOWMX BblpaXaTb
3aBMCUMOCTM MeXAy BenuyYuHamn B pasfiMdHoOn opMe: aHanmMTU4eCcKoWn,
rpacduyeckon Kn  crnoBecHon. Ero wum3ydyeHme cnocobCcTByeT pasBUTUIO
anropMTMMYECKOro MbILUSIEHNS, CMOCOOHOCTN K 0DOBLWEHNI0 U KOHKpeTM3aumn,
NCNONb30BaHUIO aHanormmn.

CopepxaTenbHas NnHUS «Havana matemMaTtndeckoro aHanusay» nossonsier
CYLLECTBEHHO pacCLUMPUTb KPYr Kak MaTeMaTUYeCKMX, Tak U NpUKNagHbiX 3agad,
OOCTYMNHbIX 0BYyYaloLWNMCS, Y KOTOPbIX NOSBISIETCA BO3MOXHOCTb UCCeaoBaTh U
CTpoOUTb rpacoukn YHKUUK, onpeaensaTb MX Haubonblive UM HauMeHblune
3Ha4yeHus, BblYMCIATL nnowaan gpuryp n o6bEMbI Ter, HaxoauTb CKOPOCTU U
yckopeHusa npoueccoB. [aHHas cogepXaTernbHasi fIMHUSA OTKPbIBAE€T HOBbLbIE
BO3MOXXHOCTU MOCTPOEHUS MaTEMATUYECKMX MOLENen pearbHbIX CUTyauun,
HaxXOXOEHNA Hawunyylwero peweHust B NpukKnagHbiX, B TOM 4Yucne coumarbHo-
9KOHOMMYECKMX, 3agavyax. 3HAaKOMCTBO C OCHOBaMM MaTeMaTM4ecKoro aHanmsa
cnocobcTByeT pa3BUTUO abCTpakTHOro, opmManbHO-I0MMYEeCKOro N KpeaTuBHOro
MbILLIEHNSA, (OPMUPOBAHUIO YMEHUW pacno3HaBaTb MNPOSBIIEHNA 3aKOHOB
MatemMaTMKMu B Hayke, TexHuke Wun wuckycctse. OOydvawowmecs y3HalT O
BblAAKOLWMXCA pe3ynbTatax, MOflyYeHHbIX B XOAE pPa3BUTUS MaTeEMaTUKM Kak
HayKu, N UX aBTOpax.

CopoepxaTenbHo-meToanyeckas nuHuMsa «MHoXecTBa M noruka» B
OCHOBHOM  [MOCBSILLEHA  39NemMeHTaM  TEOopMM  MHOXECTB.  TeopeTuKo-
MHOXECTBEHHbIE  NPEACTaBfIEHUS MPOHU3bLIBAIOT BECb KYPC  LUKONbHOW
MatemMaTukM W npegnaralT Haumbonee yHuBepcanbHbI A3blK, 0O6begUHSOLWNI
BCE pasgenibl MaTeMaTukM U €€ MNPUNOXEHUA, OHU CBA3bIBAKOT pasHble
MatemaTMyeckne AucuMniMHbl B eanHoe uenoe. [loaToMy BaxHO AdaTb
BO3MOXHOCTb  LUKOMIbHWUKY  MOHUMAaTb  TEOPETUKO-MHOXECTBEHHbIN  S3bIK
COBPEMEHHOW MaTEMATUKN U UCMONb30BaTb €ro A4Sl BbIpaXXEHUS1 CBOMX MbICIEN.

B kypce «Anrebpa u Hadyana matemaTuMyeckoro aHanusa» npucyTCTBYHOT
TakKe OCHOBbl MaTeMaTU4YecKoro MOAENMPOBAHUSA, KOTOpble MNpPM3BaHbl
cthbopmmpoBaTb  HaBblkM  MOCTPOEHUST  Moenen  peanbHbIX  CUTyauun,
uccrnegoBaHust  9TUX  Mogenen C  noMowbi  annapata anrebpol  wn
MaTemMaTMYeCKOro aHannsa u MHTepnpeTaumm NoslydeHHbIX pesynbTaTtoB. Takue
3agaHusa BMNMETEHbl B KaxAdbl M3 pasfenoB nNporpammbl, MNOCKOSbKY BeCb
Martepman Kypca LUMPOKO UCMONb3yeTcs AN peleHus npuknagHblx 3agad. Mpu
peLeHnm peanbHbIX npakTM4yecknx  3agad yyaiumecs pa3BuBaoT
Habn4aTenbHOCTb, YMEHME HaxoauTb 3aKOHOMEPHOCTW, abcTparMpoBaTtbCs,
nucnonb3oBaTb  aHanoruio, obobwatb U KOHKpeTuaMpoBaTb npobnemy.
[eatenbHOCTb MO (POPMUPOBAHUID HABbLIKOB pelleHna npuKnagHbiX 3agadv
opraHm3yeTcs B Mpouecce u3yvyeHus Bcex TeM Kypca «Anrebpa v Hadana
MaTeMaTU4YeCcKoro aHanmnsan.



MECTO YYEBHOI'O KYPCA B YHEBHOM IJIAHE

B yyebHOM nnaHe Ha wm3yyeHue kypca anredpbl M Havan maTemMaTU4Yeckoro
aHanmnsa Ha 6a3oBOM ypoBHe oTBOAUTCA 2 4aca B Hegento B 10 knacce n 3
yaca B Hegento B 11 knacce, Bcero 3a Agsa roga obyyenms — 170 yacos.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KINNACC

Yucna n BbluncneHums

PauunoHanbHble yncna. OObIKHOBEHHbIE M OeCATUYHbIE APOOU, NPOLEHTHI,
BGeckoHeYHble nepuogundeckne  gpobu.  ApudmeTunyeckme  onepauum  C
paunoHanbHbIMKM  Yucriamu,  npeobpas3oBaHWs  YUCAOBBIX  BbIPaXKeHWUMN.
[MpumeHeHne ppoben M MNPOLEHTOB [AMs peLlleHUs MpUKNagHbiIX 3agad u3
PasfiNYHbIX OTPacrien 3HaHUN N peanbHON XU3HN.

HenctButenbHble 4ucna. PauuoHanbHble W uppaumoHanbHble 4ucna.
ApudmeTndeckne onepauum C OeNCTBUTENbHbIMU 4Ynucnamu. [pubnumxkEHHbIe
BblYMCIIEHNA, TMpaBuna OKPYIrNeHus, npukuaka U OueHKa pesynbTaTta
BbIYNCNEHNN.

CteneHb C uenbiM nokasatenem. CraHgapTHas dopma  3anucu
AencTBuTenbHoro 4ucna. KMcnonb3oBaHne noaxogdwien ¢oOpMbl  3anmucu
OENCTBUTENbHbIX YMCen AN pelleHns npakTnyeckux 3agad v npencrasrieHUs
AAHHbIX.

ApudmeTndeckmn  KopeHb  HaTypanbHOW  cTeneHwn. [eunctsua C
apudMeTUYECKMMM KOPHSAMU HaTypanbHOW CTENEHN.

CWHYyC, KOCMHYC MU TaHreHC YUCroBOro aprymeHTa. ApKCUHYC, apKKOCWHYC,
apKTaHreHc YNCnoBoro apryMmeHTa.

YpaBHeHMA U HepaBeHCTBA

ToxgecTBa 1 TOXOeCTBEHHbIE Npeobpa3oBaHUs.

MpeobpasoBaHue TPUrOHOMETPUYECKNX BbIpa)XeHWN. OcHoBHbIE
TpUroHomeTpudeckmne opmynbl.

YpaBHeHWe, KopeHb ypaBHeHUdA. HepaBeHCTBO, pelueHWe HepaBeHCTBa.
MeToq nHTepBanos.

PeweHue uenbix n gpobHo-paLmoHasibHbIX ypaBHEHUN U HEPABEHCTB.

PeweHuve nppaumoHanbHbIX ypaBHEHUA N HEPABEHCTB.

PelueHne TpuroHoMeTpny4ecknx ypaBHeHUN.

[MpymeHeHne ypaBHEHUN U HEPABEHCTB K peLLeHNi0 MaTeMaTn4eckux 3agav
N 3agay U3 pasnnyHblx obnacten Hayku N peanbHOM XU3HMW.

PYHKUUM 1 rpadpuKkun

®dyHKUMSA, cnocobbl 3agaHus  yHkumn. [paduk  dyHkunn. B3aumHo
obpaTHble PYHKLMW.

O6nacTtb onpefeneHns N MHOXECTBO 3HaYeHUn pyHKumn. Hynn dyHKUmK.
[MpoMeXyTKM 3HAKONOCTOSHCTBA. YE€THbIE U HEYETHLIE (PYHKLNMN.

CteneHHas pyHKUMSA C HaTyparnbHbIM U LenbiM nokasaTtenem. E€ ceonctea
n rpadoumk. CBorcTBa U rpamk KOPHSA N-0n CTENEHWN.

TpuroHomeTpryeckasd OKPYXXHOCTb, oOnpefeneHne TPUroHOMETPUYECKMX
PYHKLMIN YNCNOBOro apryMeHTa.

Hauyana matemaTnyeckoro aHanusa

MocnepoBaTenbHOCTM,  cnocobbl  3agaHus  nocnegoBaTesibHOCTEN.
MOHOTOHHbIE NocrefoBaTENbHOCTMU.

ApudmeTtndeckas M reoMeTpuyeckas  Nporpeccum. BeckoHeuyHO
ybbiBatowas reometpudeckasi nporpeccust. Cymma ©GeckoHeyHO YyObiBatollen



reomeTpuyeckon nporpeccun. dopmyna CrioXkHbIX NPOLEHTOB. Mcnonb3oBaHune
nporpeccun onga peleHns pearbHbIX 3a4ad NPUKNagHoro xapakrepa.
MHoxecTBa 1 noruka
MHoXXecTBO, onepauun Hag MHoxecTtBamu. Ouarpammbl Snnepa—BeHHa.
[MpuMeHeHne TeopeTUKO-MHOXECTBEHHOrO annaparta Afis onMcaHust peanbHbIX
NpOLECCOB 1 ABMNEHUN, NPU peLleHnn 3agad n3 gpyrmx y4ebHblix npeamMmeToB.
OnpepeneHune, Teopema, cneacTene, 4OKa3aTeNbCTBO.

11 KITACC

Yucna n BbluncneHus

HaTtypanbHble n uensle Yucna. lNpusHakm 4enmmocTu LenbiX Ymcern.

CTteneHb ¢ paumoHanbHbIiM Nokasateniem. CBOMCTBA CTENEHN.

Jlorapmndpm vncna. [lecatnyHble n HaTypasbHble Silorapudmbl.

YpaBHeHMA U HepaBeHCTBa

[MpeobpasoBaHme BblpaXXeHUn, cogepXxallmnx norapngmol.

[Mpeobpa3oBaHne BbIpaXXEHUN, coaepXalux CTENeHW C paunoHanbHbIM
nokasarerem.

[Mpymepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[MokasaTesibHble ypaBHEHUS U HEPABEHCTBA.

Jlorapngpmumnyeckne ypaBHeHNA U HepaBEHCTBA.

Cuctembl NUHENHbIX ypaBHEHNA. PelleHne npuknagHbiX 3agad ¢ NOMOLLbHO
CUCTEMbI NTIUHENHbIX YPaBHEHUW.

Cuctembl 1 COBOKYMHOCTU paunoHarnbHbIX YPaBHEHUIN U HEPABEHCTB.

[MpuMeHeHne  ypaBHEHUW, CUCTEM W  HEPaABEHCTB K  pPELUEHUto
MatemaTMyecknx 3agdady U 3agad M3 pasnuyHbiX obnacten Haykm n peanbHOn
XU3HW.

PyYHKLUUM 1 rpadpUuKkun

®dyHKkums. MNMeprnogmyeckne PyHKUUKU. NPoOMEXYTKM MOHOTOHHOCTU (PYHKLMN.
MakCcMMyMbl U1 MUHUMYMbl OYHKUUK. Hanbonbliee M HauMeHbllee 3HayeHue
JOYHKLMN Ha MPOMEXYTKE.

TpuroHomeTpuyeckne OyHKLMN, UX CBONCTBA U rpadomKu.

[MokasaTenbHas n norapummyeckas pyHKLUUK, NX CBONCTBA N rpacuku.

Mcnonb3oBaHne rpadoMkoB PYHKLUMW AN peLleHUs ypaBHEHUN N NNHENHbIX
CUCTEM.

Mcnonb3oBaHne rpadukoB yHKUUKA On9 uccnegoBaHUA MNpoLLEecCcoB U
3aBMCUMOCTEN, KOTOPblEe BO3HMKAKT NPU pelleHMn 3agad u3 Opyrux y4ebHbIX
npeaMeToB U peanbHOW XU3HN.

Hayana matemaTtunyeckoro aHanusa

HenpepbiBHblE PyHKUMKN. MeToa MHTepBanoB NS peLleHns HepaBeHCTB.

[MpoussogHaa dyHKUMK. [eomeTpuyeckmn ©n  PU3INYECKUA  CMbICH
NPON3BOLHON.

MponsBogHble  3neMeHTapHbIX  (PyHKUMA.  POopMynbl  HaXOXOEHUs
NPOU3BOLAHON CYMMbI, NPOM3BEAEHUS U YAaCTHOro OYHKLUMWNA.

[MpuMeHeHne Npon3BOAHOW K UccnegoBaHmio PYHKLMA HA MOHOTOHHOCTb U
9KCTpeMyMbI. HaxoxaeHne Hambonbliero u HaMMeHbLUero 3HavyeHus OyHKLnm
Ha oTpeske.



[MpymeHeHne npou3BOAHON ONA HaXOXOEHUA Haumyyllero pelueHns B
NpuKNagHbIX 3agadax, Ana onpegersieHnd CKOpoCTUM npouecca, 3afaHHOro
doopmyrion unu rpacpukom.

MepBoobpasHas. Tabnuua nepBoobpasHbIX.

WHTerpan, ero reomeTpuyeckmn u usandeckum cmbicrn. BbluncneHuve
nHTerpana no gopmyne HotoTtoHa—JlenbHuua.



NMIAHUPYEMBIE PE3YJIbTATDI

OcBoeHune y4ebHoro npegmera «MaTematTmka» OOMKHO obecnevnBaTb
OOCTMXKEHMEe Ha YpOBHE cpedHero obuiero obpasoBaHus  CrieaytoLwmx
NNYHOCTHbIX, MeTanpeamMeTHbIX U NPeAMETHbIX 06pa3oBaTefibHbIX Pe3ynbTaToB:

JINYHOCTHbIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3ynbTaTbl OCBOEHWA nNporpaMmmbl  y4ebHOro npegmeTa
«MaTtemaTuka» xapakTepusyrTcs:

[pakgaHcKoe BOCNUTaHME:

CchOpMMPOBAHHOCTbLIO FPaXKAAaHCKOM NO3nLMM 0ByYatoLEerocs Kak akTMBHOIO
M OTBETCTBEHHOrO u4neHa pocCcUACKOro obuiectBa, npencTaBleHneEM o
MaTeMaTUYEeCKUX OCHOBaX (PYHKUMOHUPOBAHUS PasfNYHbIX CTPYKTYP, SBMEHUN,
npoueanyp rpaxgaHckoro obuwectBa (BbIOOpbl, ONpocbl W nNp.), YMEHUEM
B3aMMO4enCcTBOBaTb C CouManbHbIMU WMHCTUTYTaMM B COOTBETCTBUMU C  UX
YHKUMAMU N HA3HAYEHMEM.

[MaTproTnyeckoe BocnMTaHME:

ChopMMPOBAHHOCTLID POCCUNCKOWN rpakaaHCKOW MOEHTUYHOCTU, YBaXKEHUS
K MpoWfioMy W  HacTodAWeMY POCCUMACKOW MaTeMaTuKW, LEeHHOCTHbIM
OTHOLWEHMEM K [OOCTUXKEHUSAM POCCUNCKUX MaTeMaTUKOB W  POCCUNCKOW
MaTemMaTUYEeCKOWN LLKOSbI, K UCMOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYrUX HayKax,
TEXHOSOrnax, cpepax 9KOHOMUKM.

[yXOBHO-HPaBCTBEHHOIO BOCMUTAHUSA:

OCO3HaHNEM OYXOBHbIX LEeHHOCTEN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBD  HPABCTBEHHOINO CO3HAHWUS, 3TMYECKOro noBefeHus,
CBA3@HHOIO C  MNpPaKkTUYECKUM  MPUMEHEHMEM  OOCTWXKEHUA  Haykm U
OEATENbHOCTbI0  YYEHOro; OCO3HAHWEM JIMYHOrMO BKNaga B  MOCTPOEHUE
ycTon4msoro dyayuiero.

JcTeTnyeckoe BoCNUTaHUE:

9CTETUYECKMM OTHOLLEHMEM K MUPY, BKMOYAA 3CTETUKY MaTeMaTU4eCKuUx
3aKOHOMepHOCTEN, 0OBEKTOB, 3apad, peLleHnn, paccyxgeHun,
BOCMPUMMYMBOCTBIO K MaTEMaTUYECKUM acnekTamMm pasfinyHbiX BUOOB UCKYCCTBa.

dusnyeckoe BocnnTaHue:

ChOPMUPOBAHHOCTBIO YMEHUS MPUMEHATb MaTemaTudeckue 3HaHus B
WHTepecax 300poBOro u ©GesonacHoro obpasa >KU3HW, OTBETCTBEHHOIO
OTHOLUEHNA K CBOEMY 300pPOBbK (340poBOE nUTaHue, cbanaHCUPOBAaHHbLIN
PEXMM 3aHATU N OTAbIXa, perynsapHas dusmyeckas akTMBHOCTb); (OM3NYECKOTO
COBEpLUEHCTBOBAHWUS, npwu 3aHATUAX CMOPTMBHO-0340POBUTENBHOM
AEeATEeNbHOCTLIO.

TpyaoBoe BoCNUTaHME:

FOTOBHOCTbIO K TpyAy, OCO3HaHMEM LEHHOCTU TpyAontobus; MHTepecom K
pasnnyHbiM  cdpepam NpodhecCMoHanNbHOM OesATENbHOCTU, CBA3AaHHbIM C
MaTeMaTUKON N €€ NPUNOXEHNAMU, YMEHMEM COBepLUaTb OCO3HaHHLIA BbIGOp
Oyoywen npodeccun n peanun3oBbiBaTb COOCTBEHHbIE XW3HEHHbIE MSaHbl;
FOTOBHOCTbO M CMOCOBHOCTLIO K MatemaTudeckomy o6pasoBaHuio U



camMoobpa3oBaHM0 Ha MNPOTSXKEHUU BCEW XWU3HW; FOTOBHOCTbKD K aKTUBHOMY
y4yacTUIO B PELLEHNN NPaKTUYeCKNX 3aaqy MaTemMaTMyeCKOn HanpaBneHHOCTH.

JKOMnorn4yeckoe BOCNnTaHue:

ChOPMUPOBAHHOCTBIO 3KOSTOrMYECKOM KyNbTypbl, MOHUMaHUEM BIUAHWUA
coumnanbHO-39KOHOMUYECKUX NPOLIECCOB Ha COCTOSIHME NPUPOAHON U CoLManbHON
cpedbl, OCO3HaHMeM rnobanbHOro Xxapaktepa 9KOMnormvyecknx npobnem;
OpueHTauuMen Ha NpMMEHEHNe MaTemMaTUyYecKuxX 3HaHUW AN peweHus 3agad B
obnactn okpyxatowen cpedbl, MAaHUPOBaHMUS MOCTYMKOB W  OUEHKM UX
BO3MOXHbIX MOCNEeACTBUI NS OKPYXXaloLen cpeabl.

LleHHOCTN Hay4YHOro NO3HaHUA:

ChOPMUPOBAHHOCTBIO MUPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  Haykm W OOLLECTBEHHOW MpPaKTUKX, MNOHUMaHUEM
MaTemMaTM4eCKON Haykn Kak cpepbl 4enoBeyeckon AeATerbHOCTU, 3TanoB eé
pasBUTUS M 3HAYUMOCTW ANSA pasBUTUS UMBUNU3AUUKN; OBNagEHMEM S3bIKOM
MatemMaTMku M MaTeMaTU4eCKon KyrbTypou KakK CpPeAcTBOM MO3HAHUA MUpPa;
FOTOBHOCTbIO OCYLLECTBIISATb MPOEKTHYID U UCCNeLoBaTeNbCKYD OesATeNbHOCTb
NHOVBMOYaNbHO U B rpymnne.

METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpeameTHble pesynbTaTbl OCBOEHUS NMporpaMmmbl y4ebHOro npegmeTa
«MaTtemaTunka» XapakTepusyrTcs oBriageHnem yHMBEpCcasibHbIMM
no3HasamesibHbIMU OelicmeusiMu, yHuUgepcaslbHbIMU KOMMYHUKamueHbIMU
delicmeusiMu, yHUBepCallbHbIMU pe2yriaimugHbIMuU delicmeausimu.

1) YHueepcarnbHble no3HasamersibHble Oelicmeus, obecrieqyusarom
opmuposaHue 6a308bix KO2HUMUBHbLIX rpoyeccos8 obydarouuxcs (oceoeHue
MemoOo8 [103HaHUsl  OKpyXarweao Mupa; [pUMeHeHUe  J102U4ecKuX,
uccrnedosamersibCKUx orepauudi, ymeHul pabomams ¢ uHghopmauvued).

BasoBble nornyeckne 4encTBus:

e BbISBMATb n XapakTepusoBaTb CYyLLLECTBEHHbIE NPU3HaKK
MaTeEMaTUYECKNX OOBHLEKTOB, MOHATUI, OTHOLUEHUN MeXAY MOHATUSIMU;
dopmynmpoBaTb onpeaeneHnst NOHATUN; YCTaHaBMBaTb CyLLECTBEHHbIN
NpU3HaK Knaccudukaumm, ocHoBaHWUs AN oboOLieHnss u cpaBHEHWUS,
KpuTepum npoBOoAUMOro aHanuaa;

e BOCNpUHUMATL, opMynupoBatb U nNpeobpas3oBbiBaTh CYXOEHUSN:
yTBEPAUTENbHbIE N OTpULATENbHbIE, €ANHUYHbLIE, YacTHble U obLiue;
YCITOBHbIE;

e BbLISIBNIATL MaTeMaTMyeckMe  3aKOHOMEPHOCTM, B3auMMOCBSA3M U
npoTmBopeynss B dpaktax, AaHHbIX, HabNAeHUsSX U yTBEpPXOEHMUSX;
npegnaratb  Kputepum  ONs  BbISIBIEHUA  3aKOHOMEPHOCTEN U
NpPOTUBOPEYUN;

e [enaTb BbIBOAbI C MUCMNOMb30BaHNEM 3aKOHOB NOTMKW, AEOYKTUBHbBIX U
WMHOYKTUBHbBIX YMO3aKITHOYEeHUIN, YMO3aKNioYeHNn No aHanoruu;

e [pPOBOAUTbL  CaMOCTOSTENbHO  AoKaszaTenbCTBa  MaTemMaTUYecKuUX
YyTBEPXKOEHUN (MPSAMbIE U OT NPOTMBHOrO), BbiICTpanBaTb apryMeHTaumio,



NpMBOAUTL NPUMEPbI U KOHTPNpPUMEPbI; 0BOCHOBLIBaTb COGCTBEHHbIE
CYXXOEHMWS 1 BbIBOAbI;

BblObpaTb crnocob pelleHnst y4ebHOM 3agjaymn (CpaBHMBATb HECKOSbKO
BapMaHTOB peleHns, BbibupaTb Hambonee nooxoddwmm € Y4€TOM
CaMOCTOSTENbHO BbIAENEHHbIX KpUTEPUEB).

Ba3soBsble uccrnegoBaTenbckue AencTBuS:

MCnonb3oBaTb BONPOCHI KaK UCCNeaoBaTeNlbCKMn MHCTPYMEHT MO3HAHUS;
dopmynupoBaTb BOMPOCHI, OUKCUPYOLWME NpOTUBOpeYne, npobnemy,
yCTaHaBnuBaTb WCKOMOE UM  OaHHoe, opmMupoBaTb  rMNoTesy,
aprymeHTMpoBaTb CBOK MO3UNLUIO, MHEHUE;

npoBOAMTb CaMOCTOSATENBHO CcnnaHMpPOBaHHbIN 9KCMNEPUMEHT,
nccnefoBaHMe Mo  YCTAHOBIEHMIO OCOBEHHOCTEW MaTemaTU4ecKoro
obbekTa, SBMEHUs, Mpouecca, BbIABNEHUIO 3aBMCUMOCTEN MeXay
obbekTamu, SsBAEHUAMU, npoLeccamu;

camocTosTenbHO  bopmynupoBatb  0600WEeHna ©n  BbIBOAbI MO
pesynbtataMm NpoBeaEHHOro HabniaeHus, nccnegoBaHUs, OLEHUBATb
AOCTOBEPHOCTbL MOMyYeHHbIX pe3ynbTaTos, BbIBOAOB M 0606LeHMI;
NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblaBuUraTb
npeanonoXeHNsa 0 ero pasBUTUN B HOBbLIX YCIOBUSIX.

Pabota ¢ nidopmaunen:

2)

BbIABNATbL AednuUnTbl MHOPMaLUK, AaHHbIX, HEOBX0ANMbIX ANs oTBETA
Ha BOMPOC 1 NS peLleHns 3agayu;
BblOMpaTek  MHopmMauuio U3 UCTOYHMKOB  PasfM4HbIX  TUMOB,
aHanMaMpoBaTb, cMcTeMaTm3mpoBaThb n NHTEpNpeTnpoBaTb
NHOpMaLMIO pas3nNUYHbIX BUOOB 1 hopm npeacTaBrneHns;
CTPYKTypupoBaTb WHopmaumio, npeactaBnssTb €€ B pasnU4YHbIX
dopmax, nnncTprupoBaTb rpacdudecky;
OLEeHMBaTb HaOEXHOCTb NHpopmaumm No  CaMOCTOATENbHO
chOpMynMPOBaHHbLIM KPUTEPUSIM.

YHueepcarnbHble KOMMYHUKamueHble OJelicmeusi, obecrieqyusarom

cgbopmMuposaHHOCMb coyuaribHbIX HaBbIKO8 06yYaroUiUXCS.
OObLweHue:

BOCNPUHUMATbL W  OPMYNMpOBaTb CYXOEHUS B COOTBETCTBUMM C
YCrOBUAMM U LensMn obLLeHUs1; ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOHO
TOYKY 3PEHUsI B YCTHbIX N MUCbMEHHbBIX TEKCTaX, AaBaTb MOSICHEHUS MO
X04y pelleHuns 3agayun, KOMMEHTUPOBATL NOSTyYEHHbIN pe3ynbTar;

B Xxoge obcyxaeHust 3afjaBaTb BOMPOCHI MO CyllecTBy obcyxgaemon
TeMbl, Npobremsbl, pellaeMon 3agayu, BbickasblBaTb Maeun, HaueneHHble
Ha MNOWCK peLlleHnsi; CONOCTaBNATb CBOU CYXOEHUA C CYXAEHUAMMU
APYrMx Yy4acTHMKOB Awnanora, obHapyxmBaTb pasnvyMe WU CXOACTBO
nosnuMn; B KOPPEKTHOW popme hopmMynmnpoBaTb pasHornacusi, CBOU
BO3paXXeHUs;

npeacrasnaTb  pe3ynbTaTbhl  peweHus  3ajaudun,  IKCrnepuMeHTa,
nccrneaoBaHusi, MNpoekTa;  CaMOCToATeNbHO  BblbMpatb  hopmar
BbICTYNNEeHMss C Y4€TOM 3agady npeseHTaumum U ocobeHHocTen
ayauTtopun.



COprD,H N4eCTBO:

3)

NnoHMMaTb WM UCMONb30BaTb  MNpeumMyllectBa  KOMaHOHOW U
nHOMBMAyanbHONM paboTbl NpU pelleHun y4edHbIX 3agad; NpUHUMaTb
uenb  COBMECTHOW  OeATenbHOCTW, NfiaHMpoBaTb  OpraHusauumio
coBMecTHOW paboTbl, pacnpegnenaTs Buabl paboT, goroBapmBaTtbhbCH,
obcyxgatb npouecc w pesynbTart paboTbl; 0606wWaTb MHEHUs
HECKOINbKUX IMIOOEWN;
yyacTBoBaTb B rpynnoBbiXx ¢opmax pabotel (obcyxaeHusi, obmeH
MHEHWIN, «KMO3roBbl€ LUTYPMbI» W MHbIE); BbIMOMHATL CBOK YacTb paboTbl
N KOOPAWHMPOBATbL CBOW [LEWUCTBUS C OPYrMMW 4YfieHaMu KOMaHAbl;
OLeHMBaTb Ka4yecTBO CBOEro BKnaga B OOLWMI NpOAYKT MO KpUTEPUSAM,
chopMynMpoBaHHbIM y4aCTHMKaMN B3aMMOL4ENCTBUS.

YHusepcarnbHble  peaynsmueHble Oelcmeusi, obecredyusarom

opmMupo8aHUE CMbIC/I08bIX yCMaHOBOK U XU3HEHHbIX HaBbIKO8 JTU4HOCMU.
CamoopraHusauyusi:

COCTaBNsAITb NNaH, anropuTM pelleHust 3agayv, Bbloupatb cnocob

peleHnss C YY4ETOM UMEILLNXCH PecypcoB U COBCTBEHHbLIX BO3MOXHOCTEMN,
apryMeHTMpoBaTb W KOPPEKTMPOBATb BapuaHTbl peELUEHUA C YYETOM HOBOM
MHdopMaLmN.

CaMOKOHTpOnb:

BNnageTb HaBblkamMu MO3HaBaATENIbHOM pPedIeKCUN Kak OCO3HaHMS
COBEpLUAEMbIX AENCTBUIA U MbICIIUTENBbHbBIX MPOLECCOB, UX PE3YbTaToB;
BNnagetb cnocobamm camMonpoBEPKW, CAMOKOHTPOSI npouecca wu
pesynbTaTa peleHnss MaTeMaTUYeCcKon 3a4auum;

npeasuaeTb TPYOHOCTU, KOTOPble MOryT BO3HUKHYTb NPU  peLleHuun
3agayvn, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb HA OCHOBE HOBbIX
06CTOATENLCTB, JaHHbIX, HaWOEHHbIX  OLKNOOK, BbIABIIEHHbIX
TpyaHoCTeN;

oLeHnBaTb COOTBETCTBME pesynbTaTta uenn n ycrnoBusiM, OBbACHATb
NPUYNHBbI AOCTUXKEHUS UNN HEAOCTMXKEHUS pe3yNbTaToOB OEeATENbHOCTMH,
HaxoAuTb OLNOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATDI

OcBoeHne y4yebHOro Kypca «Anrebpa ©n Hayana MaTemMaTU4ecKoro
aHanusa» Ha ypoBHe cpefgHero obuiero obpasoBaHus O0MKHO obecneynBaTb
OOCTWXKEHME cnegyoLwmx npeaMeTHbIX 06pa3oBaTenbHbIX Pe3ybTaToB:

10 KITACC

Yucna v BbluMCneHns

OI'IepI/IpOBaTb NMOHATUAMW. palnOHaribHOE MU ADENCTBUTENBbHOE 4UCHO,
0bbIKHOBEHHas N gecaTu4YHas D,p06b, NPOLUEHTLI.

BbinonHaTb apmpmemqecme onepauunmn Cc paunoHanbHbIMU "
AENCTBUTESNbHBIMU YUCaMM.



BbINONHATL NPUBNMKEHHBIE BbIYUCIIEHUS, NCNOSb3YS NpaBunia OKpYrieHus,
aenartb NPUKUAOKY U OLEHKY pe3yrnbTaTta BblYMUCIIEHUN.

OnepupoBaTb NOHATUSAMU: CTEMEHb C LEefbiIM NokasaTternem; ctaHgapTHas
dopma 3anucu OENCTBUTENBHONO 4uUcna, KOpPeHb HaTypanbHOW CTeneHu;
ncnonb3oBaTb MOAXOAAWY (OpMYy 3anucyu OeNUCTBUTESbHbLIX 4Yucesn ans
peLleHns NpakTUYecKnx 3agad n npeactaBneHns JaHHbIX.

OnepupoBaTb MNOHATUSMU: CUHYC, KOCUHYC U TaHreHC NpPOU3BOSIbHOIO Yrna;
ncnonb3oBaThb 3anucob NPOU3BOJSIEHOIO yrna yepes obpaTHble
TPUroHOMeTpU4eckne PyHKUUMN.

YpaBHeHUs U HepaBeHCTBa

OnepupoBaTb MOHATUAMMU: TOXAECTBO, ypaBHEHWe, HEPaBEeHCTBO; Leroe,
pauMoHanbHoe, nppaumoHarbHoe ypaBHeHue, HepaBEeHCTBO;
TPUrOHOMETPUYECKOE YPaBHEHME;

BbInonHATE Npeobpas3oBaHNa TPUIOHOMETPUYECKUX BbIPaXXEHUA U peLuaTb
TPUrOHOMETPUYECKNE YPaBHEHMUS.

BbinonHaTe npeobpasoBaHna LenblX, pauMoHanbHbIX U MppaunoHanbHbIX
BblpaXXeHUA W  pellaTtb OCHOBHble  TWMbl  UEenblX, pauuMoHarnbHbIX U
nppaunoHarbHbIX YypaBHEHUI U HEPABEHCTB.

[MpUMEHATb ypaBHEHUS U HepaBeHCTBa ANA PELUEeHUs MaTemMaTUyecKmnx
3agad 1 3agad 3 pasnuyHbix obnacten Hayku 1 pearibHOM XU3HMW.

MogenupoBaTb pearnbHble CcuUTyaumm Ha A3blke anredpbl, COCTaBNATb
BblpaXXeHUS, YpaBHEHWsl, HepaBEeHCTBa MO YCMOBUKO 3ajadn, uccrnenosaTb
NOCTPOEHHbIE MOAENN C UCNOSb30BaHMEM annapaTta anrebpsbl.

PYHKLUN 1 rpachpukmn

OnepupoBaTb NOHATUAMK: PYHKUNSA, CNOCOObI 3agaHua yHKUuK, obnacTtb
onpegeneHna U MHOXECTBO 3HayeHUn QYHKUUK, rpadouk (yHKUMKW, B3aVMHO
obpaTHble PYHKLMUW.

OnepupoBaTb MNOHATUAMMU: YETHOCTb W HEYETHOCTb (PYHKUUKW, HYMK
YHKLNKN, NPOMEXYTKN 3HAKONOCTOSAHCTBA.

Mcnonb3oBaTtb rpadpukm yHKUUIA ONA peLleHns ypaBHEHUN.

CtponTb 1 YntaTb rpadukm AUHENHON PYHKUMW, KBaapaTUYHON OYHKLMM,
CTeneHHOW OYHKLMN C LenbiM nokasaTtesiem.

Mcnonb3oBaTtb rpadukn yHKUMW ONA UCCefoBaHUs MNpoLeccoB W
3aBMCUMOCTEN NPU peLleHnn 3adad U3 apyrmx y4ebHblx NpegMeToB 1 peasibHOM
XW3HW; BblpaxaTb hopMynamMn 3aBUCUMOCTU MEXAY BeSIMYUHaAMM.

Ha4yana matemaTunyeckoro aHanusa

OnepupoBaTb MNOHATUAMM: MNOCNeAOBaTENbHOCTb, apudmMeTndeckas wu
reomeTpuyeckas nporpeccuu.

OnepupoBaTb MNOHATUAMU: 6GeckOHEYHO YbObiBalowas reomeTpuyeckas
nporpeccusi, cymma 6eckoHeuqHO ybblBatoLlen reoMmeTpmuyecKon Nporpeccun.

3apaBaTb nocnegoBaTesibHOCTU pasnnyHbIMK cnocobamu.

Mcnonb3oBaTb CBOWCTBA NocnegoBaTesibHOCTEW W nporpeccun  Ans
pelleHns peanbHbIX 3a4ad NPUKIagHoro xapakrepa.

MHoXxecTBa 1 noruka

OnepupoBaTb NOHATUAMWU: MHOXECTBO, Onepaunn Hag MHOXeCTBaMu.



Ncnonb3oBaTb TEOPETMKO-MHOXECTBEHHLIN  annapat Ans  onvMcaHus
peanbHbIX MPOLECCOB W SIBMEHWUA, MpW pelleHun 3agady M3 ApYyrux y4eOHbIX
npegMeToB.

OnepupoBaTb  MOHATMAMW:  onpegeneHve, Teopema,  CreacTBue,
[0Ka3aTenbCTBO.

11 KINNACC

Yucna n BbluncneHums

OnepupoBaTb MNOHATUAMW: HaTypasibHOe, Lernoe 4Yucro; WUCnonb3oBaTb
NPWU3HaKW OefIMMOCTU LenblX YMcer, pasrioXeHne Yymcra Ha NpocTble MHOXUTENN
AN18 pelueHnd 3agau.

OnepupoBaTb NOHATMEM: CTEMNEHb C PaUNOHarnbHbIM NokasaTenem.

OnepupoBaTb NOHATUAMU: forapum Ynucna, eCATUYHbIE U HaTypasibHble
norapudmeil.

YpaBHeHMA U HepaBeHCTBA

MpumMeHATb CcBOWCTBa CTeneHn Ans  npeobpasoBaHUsA  BblpaXXeHWUN;
ornepvpoBaTb MOHATUAMU: MNokKasaTerlbHOEe ypaBHEHWE WU HEepPaBEHCTBO; peluaTtb
OCHOBHbIE TUMbI NOKa3aTesbHbIX YPaBHEHUN U HEPABEHCTB.

BbinonHATe  Npeobpas3oBaHns  BblpaXkKeHUW, coAepXalimx Jiorapugmel;
onepvpoBaTb MNOHATUAMWU: norapuPMUyeckoe YypaBHEHME W HepaBeHCTBO;
pewaTb OCHOBHbIE TUMbI JTOrapnuPMmMYecKnx ypaBHEHUN N HEPABEHCTB.

HaxoanTb pelueHns npocTeninx TPUroHOMeTPUYECKNX HEPABEHCTB.

OnepupoBaTb MNOHATUSMU: CUCTEMA NIMHENHLIX YPABHEHUN N €€ peLleHUE;
MCMonb30BaTb CUCTEMY JIMHEWHbIX YpPaBHEHUW AN peLleHnd MNpakTU4eCcKux
3agau.

HaxoanTb pelueHnsa NpocTenmx CUCTEM U COBOKYMHOCTEN pauMOHanbHbIX
ypaBHEHUN N HEPABEHCTB.

MogenupoBaTb peanbHble CUTyauun Ha 4A3blke anrebpbl, COCTaBNATb
Bblpa)XeHUs, YpaBHEHMUsl, HepaBeHCTBA W CUCTEMbl MO YCNOBUKO 3ajayn,
nccnefoBaTb NOCTPOEHHbIE MOAENN C UCMONb30BaHMEM annaparta anrebpsbl.

PyYyHKLUUM 1 rpadpUuKkun

OnepupoBaTb  MNOHATUAMWU:  nNepuoaudeckasl  OYHKUUS,  NPOMEXYTKN
MOHOTOHHOCTU  (PYHKUMWN, TOYKM IKCTpeMyMa (yHKUMWN, Haubonbliee W
HauMeHblLee 3HadYeHus @YHKUUMM Ha MpOMeXyTKe; ucnonb3oBatb MUX ONA
nccrnegnoBaHus oyHKUUK, 3a0aHHOW rpadoUKOM.

OnepupoBaTb NOHATUAMW: rpaddMKM MokasaTenNbHOW, norapumMuyeckon u
TPUrOHOMETPUYECKUX DYHKLNIW; n3obpaxkaTb MX Ha KOOPAUHATHOM MIIOCKOCTU U
ncrnonb3oBaTh ANK peleHns ypaBHEHNUN U HEPABEHCTB.

N306paxaTb Ha KOOPAUHATHOW MSIOCKOCTU rpadmukmn NUHENHbIX YpaBHEHWUN
N UCNonNb3oBaTb UX AN15 PELLUEHNS CUCTEMBI JIMHENHbBIX YPaBHEHU.

Mcnonb3oBaTtb rpaumknm  QyHKUUMW A1 UCCNedoBaHUs MpoLeccoB U
3aBMCUMOCTEN N3 APYIrNX y4eOBHbIX OUCLUMMINH.

Hauyana matemaTnyeckoro aHanusa

OnepupoBaTb NOHATUSAMW: HENpepbIBHAA PYHKLUNSA; NPOU3BOAHAS (PYHKUMM;
MCronb3oBaTb reoMeTpu4eckun u @U3NYECKMU CMbICIT MNPOU3BOAHON ONA
pelleHns 3agad.



HaxoouTb  Npou3BOAHblE  9MNEeMEeHTapHbIX  (PyHKUUA, BbIYNCIIATb
NPOU3BOAHbIE CYMMbI, NPOU3BEAEHNS, HACTHOrO (PYHKLNN.

Ncnonb3oBaTb  MpovM3BOAHYIO AN uccnegoBaHns  yHKUMKW  Ha
MOHOTOHHOCTb U 3KCTPEMYMbl, MPUMEHATb pes3yrnbTaTbl WUCCMeAoBaHUs K
NOCTPOEHMIO rpacoUKOB.

Mcnonb3oBaTb MPOM3BOAHYIO AS11 HAXOXOEHUA Haunyylero pelleHus B
NPUKNagHbIX, B TOM Yucne coumanbHO-9KOHOMUYECKUX, 3adadax.

OnepupoBaTb NOHATUAMW: nepBoobOpasHass W  WUHTerpan; MnoOHMMaTb
reoMeTpuyeckmm n pusnyecknn CMbICn MHTerpana.

HaxoguTb nepBoobpasHble anemMeHTapHbIX (OYHKUWIA; BbIYUCAATE UHTErparn
no popmyne HotoToHa—JlenbHuMuUa.

PewaTb npuknagHble 3agayn, B TOM 4YUCe COLManbHO-9KOHOMUYECKOTO U
dn3nyeckoro xapakrepa, cpegcrtsaMmv MaTemMaTMyYeCcKoro aHanmsa.



TEMATUYECKOE NMNIAHUPOBAHUE
10 KINACC

KonuyectBO 4yacoB

ANEeKTPOHHbIe

Ne
HauvmeHoBaHue pa3aenoB U Tem (uncppoBblie)
:l nporpamMmmbl Boer KOHTGPOH"HH ﬂpalé'mqecxu obpa3soBaTteribHble
o e paboThbl e paboTbl pecypchbi
hhoecres P Suomoresa LK
1 'g ' 14 2 https://m.edsoo.ru/1568aba
aumMoHarnbHble YpaBHEHMUS U 3
HepaBeHCTBa S)
Bubnnoteka LJOK
2 ®yHkUnm v rpacouky. CTeneHs ¢ 6 https://m.edsoo.ru/1568aba
LienibiM nokasaTenem 3
ApudmeTnyecknin KopeHb N—omn Bubnnoteka LJOK
3 cteneHn. MppaunoHanbHble 18 2 https://m.edsoo.ru/1568aba
YpaBHEHUSI 1 HEpPaABEHCTBA 3
dopmynbl Bubnuoteka LLOK
4 TPUrOHOMETPUN. TPUrOHOMETPUYECKN 22 1 https://m.edsoo.ru/1568aba
€ YpaBHEeHMs 3
Bubnunoteka LJOK
5 NMocnenoBaTenbHOCTM U NpOrpeccum 5 https://m.edsoo.ru/1568aba
3
MoBTOpEHUe, 0b606LeHne Bubnvorexa LIOK
6 ’ 7 3 1 https://m.edsoo.ru/1568aba
cucTemMaTtmsaums 3HaHumn 3
OBLEE KOJIMYECTBO YACOB MO 68 6 0

NPOIrPAMME




11 KITACC

KonuyectBo YyacoB AneKTPOHHbIe
Ne HanmeHoBaHue pa3genoB u (uncppoBblie)
n/n TeM nporpamMmbl Bcero g:;;‘_l)_::-'b"b'e E:Gag::iecme obpasoBaTtenbHble
pecypchbl
CTteneHb C paumoHanbHbIM
1 nokasaTternem. [lokasatenbHas 12 1 Bubnnoteka LJOK
dyHKums. NokaszaTenbHble https://m.edsoo.ru/f11c4afd
ypaBHEHMWS U HEpPaBEHCTBA
JTorapnpmumnyeckasa yHKUMS. BuGnmoteka LIOK
2 Torapucpmunieckue ypasHeHus 12 https://m.edsoo.ru/f11c4afd
N HepaBeHCTBA
TpuroHomeTpudeckne yHKLMN
3 N nx rpacuku. 9 1 Bubnnoteka LJOK
TpuroHomeTpuieckme https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
4 lNMpoussogHas. lNpumeHeHue o4 1 Bubnnoteka LJOK
NPOn3BOAHOM https://m.edsoo.ru/f11c4afd
bubnuoteka LJOK
5 VIHTErpan 1 ero nprmeHeHs 9 https://m.edsoo.ru/f11c4afd
5 Bubnnoteka LJOK
6 Cuctembl ypasHeHm 12 1 e ausou ro/i 1cdaid
Bubnuoteka LJOK
! HatyparnbHele u uensie uncna 6 https://m.edsoo.ru/f11c4afd
8 MoBTOpeHune, 0b606LeHNe, 18 Bubnuoteka LJOK
cucTemMaTtmsaums 3HaHum https://m.edsoo.ru/f11c4afd
OBLEE KOJIMHYECTBO HACOB INO 102 4 0

NPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KNNACC

Ne

n/ Tema ypoka
n

KonuyecTtBO 4yacoB

Bcer
o

KOHTpPONbHbLI
e paboTbl

MpakTn4yeckm
e paboTbl

OaTta
U3y4yeHun
A

ONEeKTPOHHbIe
uncpoBble
oGpasoBaTtenbHble

pecypchl

MHoxecTBO, onepauuu
Hag MHOXeCTBaMMU.
HAvarpammbl
Ounnepa—BeHHa
PaunoHanbHble Yncna.
OObIKHOBEHHbIE U
AecsaTtuyHble gpobn,
NpoueHTbl, 6eCKOHEYHbIE
nepuogunyeckue apobu

ApudmeTnyeckne
onepauum c
paunoHarnbHbIMM
yucrnamu,
npeobpa3oBaHus
YNCIOBbIX BblPaXXeHUM

MpumeHeHne gpoben n
NPOLUEHTOB ASS peLleHns
NpuKNagHbIX 3agad uns3
passiMyHbIX oTpacneu
3HaHUW 1 peanbHoOn
XU3HU

Bubnnoteka LJOK
https://m.edsoo.ru/746d5d
ce

bubnuoteka LJOK
https://m.edsoo.ru/be8880
93

Bubnnoteka LJOK
https://m.edsoo.ru/4d7f95f
e

Bubnuoteka LJOK
https://m.edsoo.ru/44dd10
46

MpumeHeHne gpoben n
NPOLUEHTOB ANS peLleHns
npuknagHblx 3agad m3

BubnuoTteka LJOK
https://m.edso0.ru/d99d8c
74




pasnuyHbIX oTpacnemn
3HaHWN N peanbHOn
XXU3HW. [lencTBuUTENbHbIE
ymncna. PaunoHanbHble U
nppaunoHarsbHble Yncna

CrapTtoBas

Bubnuoteka LJOK

6 AnarHocTtudeckasa paboTa https://m.edso0.ru/2{36a36
Nno maremaTuke f
ApudpmeTndeckume BuGnnoTeka LIOK

7 onepaiin ¢ https://m.edsoo.ru/a97ai12
AEeNCTBUTENbHbIMU d9
yucnamm =
MpnbnmxéHHble
BblYMCIEHMS, NpaBuna Bubnnoteka LJOK

8 OKPYrneHusi, NPUKMUAKA U1 https://m.edsoo.ru/cb723fb
oLeHKa peaynbTaTta d
BbIYNCIIEHUI
ToxnpectBa u bubnuoteka LJOK

9 TOXOECTBEHHbIE https://m.edsoo.ru/3a23ac
npeobpasoBaHus 15
YpaBHeHWe, KOpPeHb Bubnmorexa LIOK

10 ’ https://m.edsoo.ru/11ac68
ypaBHEHMS be
HepaBeHcTBO, pelueHne Bubnmoreka LIOK

11 ' https://m.edso0.ru/50bdf26
HepaBeHCTBa d

Bubnuoteka LJOK
12 MeToq uHTepBanos https://m.edso0.ru/775f5d9
9
13 PeweHue uenbix n Bubnnoteka LJOK




ApO6GHO-paLnoHanbHbIX
YpPaBHEHUN N HEPABEHCTB

KoHTponbHas pabota no
Teme "MHoXecTBa
pauMoHanbHbIX U

https://m.edsoo.ru/6ec7ai
07

Bubnnoteka LJOK

14 B https://m.edsoo.ru/1914a3
OENCTBUTESbHbIX YNCEN. 89
PaunoHanbHble —
ypaBHEHUS U HepaBeHCTB"
dPyHKUMS, cnocobbl Bubnmoteka LIOK
15 3aM1aHM51 (DYHKLAN. https://m.edsoo.ru/226eea
B3anmHo obpaTHble of
dyHKLMN =
Mpadmk pyHKUMNN.
MHORGE B0 o GuGnoTexa LIOK
16 https://m.edso0.ru/763e75
dyHKUMKW. Hynu doyHKUUK. ce
MpomexyTku =
3HAKOMNOCTOSAHCTBA
UETHbIE N HEYETHbIE Burbnmorexa LIOK
17 https://m.edsoo.ru/ff4564a
YyHKUMN d
CreneHb € Uenbim
nokasaresiem. Bubnnoteka LJOK
18 CtaHpapTHasa doopma https://m.edso0.ru/66446d
3annucu AencTBUTENbLHOro 3e
yucna
Wcnonb3oBaHue
nogxoasiien gopmsl Bubnuoteka LJOK
19 3annucu AencTBUTENbHbIX https://m.edsoo.ru/6eadcb6f

yyucen on4a peweHus
NnpakTn4eCcknx 3agad 1

1




npegcrtaBlieHNA JaHHbIX

CteneHHast yHKUMS C
HaTypanbHbIM U LEeNbIM

Bubnuoteka LJOK

20 " https://m.edsoo.ru/3f25a04
nokasarternem. Eé 7
CBOWCTBa 1 rpadomk -
ApudmMeTnyecknin KOpeHb Bubnnorexa LIOK

21 y https://m.edso0.ru/d82c36
HaTyparbHOWN CTENEHM 44
ApnmMeTNYeCcKNn KOpeHb Bubnmorexa LIOK

22 P y P https://m.edsoo.ru/fe7fc4d
HaTyparbHOWN CTENEHM b
Monyronogas Bubnnoteka LJOK

23 https://m.edso0.ru/d0f0b26
KOHTpOnbHas paboTa 0
CsoncTBa bubnuoteka LJOK

24 apMdMeTNYEeCKOro KopHs https://m.edso0.ru/c33898
HaTypanbHON CTEMNEHU 65
CsoncTBa bubnuoteka LJOK

25 apudMeTUYEeCKOro KOpHS https://m.edso0.ru/444c4b
HaTypanbHOW CTENEHU 9c
Hencteuna c Bubnnoteka LJOK

26 apudmMeTnYecKuMmn https://m.edso0.ru/54b815
KOPHAMM N—ON CTEMNEHU c5
Hencteuna c Bubnnoteka LJOK

27 apudMeTnYeCcKMMmn https://m.edsoo.ru/83105a
KOPHAMM N—ON CTEMNEHU Oe
HencTteuna c Bubnuoteka LJOK

28 apudpmeTMyecKnmm https://m.edsoo.ru/2abic7
KOPHAMM N—OWN CTENEHU bc

29 Hencteunga c Bubnuoteka LJOK




apmdmeTnyeckumu https://m.edsoo.ru/eacb05
KOPHAMM N—OWN CTEMNEHN 3c
[encTteuna c Bubnuoteka LJOK

30 apupmMeTnyecKkumMu https://m.edsoo.ru/8a5ada
KOPHAMM N—OWN CTENEHN 51
PeweHuve Bubnuoteka LLIOK

31 nppaLmoHasbHbIX https://m.edso0.ru/69106a
ypaBHEHUN N HEPABEHCTB e’/
Pewenve Bubnnoteka LJOK

32 nppaunoHarbHbIX https://m.edso0.ru/9362fea
ypaBHEHWI N HEPABEHCTB 9
PeweHune Bubnnoteka LJOK

33 nppaLmoHasibHbIX https://m.eds00.ru/78d9b3
ypaBHEHUI N HEPABEHCTB 91
PeweHune Bubnnoteka LJOK

34 MppaLnoHanbHbIX https://m.edsoo.ru/de7ca3
ypaBHEHUN N HEPABEHCTB 3e
PeweHune Bubnnoteka LJOK

35 nppaunoHarbHbIX https://m.edsoo.ru/87e5e5
YpaBHEHUI N HEPABEHCTB 2d
CeowncTtBa n rpaduk 5M6H_MOTeKa HOK

36 KOHSI N-OiA CTENEH! https://m.edsoo.ru/eb0cc5

e3

CeowncTtBa n rpaduk 5M6H_MOTeKa HOK

37 KODHS N-0fi GTENEHN https://m.edso0.ru/5f2909b

)

KoHTponbHas paboTta no
Teme "ApumeTmnyecknn 5|/|6n.|/|0Te|<a LIOK

38 https://m.edsoo.ru/f13af63

KOPEHb N—OW CTENEHM.
MppaumoHanbHble

0




ypaBHEHUS U
HepaBeHcTBa"

CUHYyC, KOCUHYC 1 TaHreHc

Bubnuoteka LJOK

39 https://m.edso0.ru/5f605ed
YMCIIOBOro aprymeHTa 0
CWHYC, KOCMHYC N TaHIreHC Bubnnorexa LIOK

40 ’ https://m.edsoo.ru/ec9f4d7
YUCMNOBOro apryMmeHTa 3
ApPKCUHYC, apKKOCUHYC U Bubnuorteka LLOK

41 apKTaHreHc YNCNoBOro https://m.edso0.ru/b8f5d49
aprymeHTa a

o | Aok, s cutncreca LOK

https://m.edsoo.ru/f1{f9220

aprymeHTa
TpuroHomeTpuryeckas
gﬁgﬁﬁ:ﬁ;ﬁv’le Bubnnoteka LJOK

43 https://m.edsoo0.ru/6df195a
TPUrOHOMETPUYECKMNX 0
dPYHKLUW YMCNOBOro -
aprymeHTa
TpuroHomeTpuryeckas
OKPYXHOCTE, Bubnunoteka LLIOK

44 ornpeAenerne https://m.edsoo.ru/6b61c5
TPUrOHOMETPUYECKIX 78
PYHKLUW YNCNOBOro -
aprymeHTa
OcHoBHble Bubnuoteka LJOK

45 TPUroOHOMETpUYECKME https://m.edsoo.ru/6ed2b3
dopmyrnbl ba

46 OcHOBHblE Bubnnoteka LJOK




TPUrOHOMETPUYECKUNe https://m.edsoo.ru/fcdd2a2
dopmynbl e

47 %CI:/IHF(())EI:I:/IIeeTpW-IeCKVIe Bubnmoreka LIOK

https://m.edsoo.ru/b8a0ff2f

dopmynbl
OCHOBHbIE Bubnuoteka LLIOK

48 TPUroHOMETPUYECKNE https://m.edsoo.ru/12d141
doopmyrbl 3c
MpeobpasoBaHune bubnuoteka LJOK

49 TPUrOHOMETPUYECKNX https://m.edsoo.ru/e248c5f
BblpaXXeHum c
MpeobpasoBaHne Bubnnoteka LJOK

50 TPUrOHOMETPUYECKNX https://m.edsoo.ru/09ba5b
BblpaXXeHum 3d
NMpeobpasoBaHune bubnuoteka LJOK

51 TPUrOHOMETPUYECKMNX https://m.edsoo.ru/1{4655d
BblpaXXeHum a
NMpeobpasoBaHune bubnuoteka LJOK

52 TPUrOHOMETPUYECKNX https://m.edso0.ru/76ce99
BblpaXXeHUM 58
MpeobpasoBaHue Bubnnoteka LJOK

53 TPUrOHOMETPUYECKMNX https://m.edsoo.ru/8fa598b
BbIpaXeHWM )
PeweHuve Bubnunoteka LLIOK

54 TPUrOHOMETPUYECKUNX https://m.edsoo.ru/6baefe1
ypaBHEHUN 9
PeweHune Bubnnoteka LJOK

55 TPUrOHOMETPUYECKNX https://m.edsoo.ru/al1f8d14
ypaBHEHUM 1

56 PeweHne Bubnuoteka LJOK




TPUrOHOMETPUYECKNX https://m.edsoo.ru/65a0f2d
ypaBHEHUM 0
PeweHne Bubnuoteka LJOK

57 TPUrOHOMETPUYECKNX https://m.edso0.ru/0d8a77
ypaBHEHUM 0d
PeweHuve Bubnuoteka LLIOK

58 TPUrOHOMETPUYECKNX https://m.edsoo.ru/cec287
ypaBHEHWUN 74
Pewenve Bubnnoteka LJOK

59 TPUrOHOMETPUYECKNX https://m.edsoo.ru/e6eech
ypaBHEHUN 50
O0o0LeHne no Temam
OcHoBHbIe Bubnnoteka LJOK

60 TPUroHOMETPrHECKine https://m.edsoo.ru/aed44ac
doopmynbl. 4c
TpuroHomeTpuyeckme -
ypaBHeHus"
KoHTponbHas paboTta no
ToMe "OopuyT su6nwoTexa LIOK

61 ' https://m.edso0.ru/b46a82
TpuroHomeTpuyeckmne 58
ypaBHeHus"/Bcepoccumck =
asi npoBepoyHas paboTa
NTorosas KOHTpoOnbHas Bubnnoteka LJOK

62 paboTta / Bcepoccuiickas https://m.edsoo.ru/188bbf6
npoBepo4vHas paboTta c
c?miizul\;lf:::a’um 3HaHUN Bubnnoreka LIOK

63 https://m.eds00.ru/33e662

3a Kypc anredpbl 1 Ha4an
MaTeMaTn4eckoro

9e




aHanun3a 10 knacca
ApundpmeTtndeckas n

reomeTpuyeckas
nporpeccumn. Bubnnoteka LJOK
64 Wcnonb3oBaHue 1 https://m.edso00.ru/d36669f
nporpeccun ans peweHus 8
pearnbHbIX 3a4av
NPUKNaaHoOro xapakrepa
BeckoHeyHO yObIBatoLLan
reomeTpudeckas Bubnmotexa LIOK
65 nporpeccust. Cymma . 1 https://m.edsoo.ru/1cbf72b
©ecKkoHeYHo ybbiBatoLLEN ]
reoMeTpu4ecKom -
nporpeccum
dopmyna CnoXHbIX Bubnuoreka LIOK
66 1 https://m.edso0.ru/538fc43
NPOLUEHTOB -
dopmyna CoXHbIX Bubnmorexa LIOK
67 1 https://m.edsoo.ru/c2627¢
NPOLEHTOB ca
Ob6o0LeHue,
cucTtemaTmnsaums 3HaHum Bubnuoteka LJOK
68 3a Kypc anrebpbl 1 Ha4an 1 https://m.edso0.ru/49f1b82

MaTemMaTUYecKoro
aHanu3a 10 knacca

OBLWEE KOJIMHYECTBO
YACOB IO NPOIrPAMME

68

7




11 KITACC

Ne
n/
n

Tema ypoka

KonuyectBO 4yacoB

Bcer
o

KoHTponbH
ble paboTbl

MpakTnyeck
ne paboTbl

[OaTta
n3y4eH
ns

ANEeKTPOHHbIe
undpoBble
obpasoBaTtenbHble
pecypchbl

CteneHb C paunoHarbHbIM
NnokKasarternem

Bubnunoteka LJOK
https://m.edsoo.ru/a5293
9b3

CsoWicTBa cTeneHu

[MpeobpasoBaHme BblpaXXeHUN,
coAepXalmx paumoHarnbHble
cTeneHu

MpeobpasoBaHme BbIpaXXeHUN,
coAepxalmnx paumoHarbHble
cTeneHu

Bubnuoteka LJOK
https://m.edsoo.ru/ff6014
08

Bubnnoteka LJOK
https://m.edsoo.ru/3d87e
248

Bubnunoteka LJOK
https://m.edso0.ru/343¢c6
b64

[MpeobpasoBaHne BbipaKeHWUN,
coaepKalinx paumoHasnbHble
CTeneHu

MokasaTernbHble YpaBHEHUS U
HepaBeHCTBa

MokasaTernbHble YpaBHEHUS U
HepaBeHCTBa

BubnuoTteka LJOK
https://m.edsoo.ru/4064d
354

Bubnuoteka LJOK
https://m.edsoo.ru/be763
20c

Bubnunoteka LJOK
https://m.edso00.ru/3d408
009

[NokasaTenbHble YpaBHEHUA U
HepaBeHCTBa

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




MokasaTernbHble YpaBHEHUS U

Bubnuoteka LJOK

9 https://m.edsoo.ru/cebf1
HepaBeHCTBa
Oc6
[Moka3aTenbHble YpaBHEHUS U Bubnmoreka LIOK
10 https://m.edso0.ru/536de
HepaBeHCTBa
727
[MokasaTenbHas pyHKUuS, eé Bubnmorexa LIOK
11 N YRKUNA, https://m.edso0.ru/85bc8
cBoMcTBa U rpaduk 132
KoHTponbHasa paboTta no teme
"CTeneHb ¢ paumoHanbHbIM Bubnuoteka LJOK
12 nokasarenem. NokasatenoHas https://m.edso0.ru/58e8e
dyHKuMA. NokasaTernbHble 2f2
ypaBHEHUS U HepaBeHcTBA"
Bubnunoteka LJOK
13 JTorapudm vncna https://m.edso0.ru/3e323
0d4
[ecatnyHbie n HaTypanbHble Bubnmoreka LIOK
14 yp https://m.edsoo.ru/1ea72
norapndmsl 162
[MpeobpasoBaHme BblpaXXeHUi Bubnmoreka LIOK
15 ’ https://m.edsoo.ru/da481
cogepxatlunx norapmmesl 540
[MpeobpasoBaHme BblpaXXeHU Bubnmoreka LIOK
16 ’ https://m.edsoo.ru/4beff0
cogepxallunx norapmmesl 3b
MpeobpasoBaHune BblpaKeHUI Bubnuorexa LIOK
17 ’ https://m.edsoo.ru/fe189f
coaepkawmnx norapndmbl od
18 [MpeobpasoBaHme BblpaXXeHUN, Bubnnoteka LJOK




cogepxawmx norapndmel

Jlorapugpmunyeckme ypaBHeHUs

https://m.edsoo.ru/fadb8
aas

Bubnuoteka LJOK

19 https://m.edso0.ru/30347
N HepaBeHCTBa
24e
Jlorapugpmunyeckme ypaBHeHUs Bubnuorexa LIOK
20 https://m.edsoo.ru/712ac
N HepaBeHCTBa
2d9
Jlorapngpmundeckne ypaBHeHuUs Bubmmorexa LIOK
21 P yp https://m.edsoo.ru/9e3f4
N HepaBeHCTBa
bc9
Jlorapngpmunyeckne ypaBHeHuUs Bubnuorexa LIOK
22 https://m.edsoo.ru/15bc1
N HepaBeHCTBa ofb
BubnuoTteka LJOK
23 ﬂ.(.)rapqu)mmquKaﬂ PYHKLNS, https://m.edsoo.ru/d68bb
e€é CBOoMCTBa U rpauk 294
BubnuoTteka LJOK
o4  JlOrapugmuueckas pyHkums, https://m.eds00.ru/9d102
€€ CBOMCTBa U rpacumk 051
TpuroHomeTpuyeckne Bubnuoteka LLOK
25 yHKLMM, UX CBONCTBA U https://m.edsoo.ru/beeff6
rpadounku 46
TpuroHomeTpuyeckne Bubnuoteka LLOK
26 yHKLMM, UX CBONCTBA U https://m.edsoo.ru/d2e46
rpacmkm 01b
TpuroHomeTpuyeckmne Bubnnoteka LJOK
27 yHKLMU, UX CBONCTBA U https://m.edsoo.ru/ba9da
rpadouku 96d
28 TpuroHomeTpuyeckme BubnuoTteka LJOK




doyHKUMHN, X CBONCTBA U

https://m.edsoo.ru/24ab3

rpadomkn c53
Mpumepsi Bubnuoteka LJOK
29 TPUrOHOMETPUYECKMX 1 https://m.eds00.ru/5272b
HepaBEHCTB 9at
Mpynmepsl Bubnuoteka LLOK
30 TPUTOHOMETPUYECKNX 1 https://m.edso00.ru/0c837
HepaBeHCTB 397
Mpynmepsl Bubnnoteka LJOK
31 TPUrOHOMETPUYECKMX 1 https://m.edsoo.ru/e6el19
HEepaBeHCTB o1f
Mpumepbl Bubnnoteka LJOK
32 TPUrOHOMETPUYECKMX 1 https://m.eds00.ru/0f903
HEepaBeHCTB c/5
KoHTponbHaga paboTta no teme
"Ilorapudpmmyeckas pyHKUnS.
Jlorapndpmunyeckne ypaBHeHuUs BubnmoTeka LIOK
33 https:/m.eds00.ru/10130
HepaBeHcTBa. TpUroHoMeTpude 707
Ckne YHKLMU N NX —
rpadoukn. TpuroHoMmeTpruyeckme
HepaBeHcTBa"
Bubnunoteka LJOK
34 HenpepbiBHbIE PyHKLMN 1 https://m.edsoo.ru/403bf
b0d
MeToa nHTepBsarnos ans Bubnvorexa LIOK
35 1 https://m.edsoo.ru/6db0b
peLleHnst HepaBEeHCTB 423
36 MeToa vHTepBanos ans 1 Bubnuoteka LJOK

peLleHnst HepaBEHCTB

https://m.edsoo.ru/0adbc




elb
Bubnuoteka LJOK

37 MponsBogHas pyHKLMM https://m.edsoo.ru/0731a
d3d
Bubnuoteka LJOK
38 MpounssogHasa pyHKLMM https://m.edsoo0.ru/723dd
608
feomeTprnyecKkun u Bubnnoteka LJOK
39 dM3NYECKNIA CMbICTT https://m.edso0.ru/6¢c8d3
NpPON3BOAHOWN off
feomeTprnyecKkun u Bubnnoteka LJOK
40 duanyecknin cmbicn https://m.edsoo.ru/a413e
NpPOn3BOL4HOW cad
[Mpon3BoaHbIE aIEMEHTAPHbIX Bubnmoreka LIOK
41 y https://m.edso0.ru/c7550
dyHKUMI
e5f
[MponsBoaHbIE 3NEMEHTapHbIX Bubnmoreka LIOK
42 g https://m.edsoo.ru/14ab3
dyHKUMI cdb
[MpousBogHas cyMmmbil, BubnuoTteka LJOK
43 npoun3BeaeHnNs, YaCTHOro https://m.edsoo.ru/c12a0
dYHKUNN 552
[MponsBogHas CyMmmbl, Bubnunoteka LJOK
44 npoun3BeaeHns, YaCTHOro https://m.edso0.ru/d598f
PYHKLWA 201
[MpounsBogHas CyMmmbl, Bubnunoteka LJOK
45 npoun3seneHns, 4acTHOro https://m.edsoo.ru/1de34
dyHKUMI d4d
46 [MpyMmeHeHne Npon3BO4HOM K Bubnuoteka LJOK

nccrnenoBaHuo PyHKUMA Ha

https://m.edsoo.ru/17af2




MOHOTOHHOCTb 1 3KCTPEMYMbI
[MpyMmeHeHne Npon3BO4HOM K

df9
Bubnuoteka LJOK

47 nccnefoBaHUIo YHKUNUA Ha https://m.edsoo.ru/a8cab
MOHOTOHHOCTb U 3KCTPEMYMBbI ad4
MpuMmeHeHne Npon3BOAHOM K Bubnuoteka LJOK

48 nceneaoBaHuio OyHKUMIA Ha https://m.edso0.ru/0b411
MOHOTOHHOCTb U 3KCTPEMYMBb edd
[MpymeHeHne NPoM3BOAHOM K Bubnnoteka LJOK

49 nceneaoBaHuio OyHKUMI Ha https://m.edsoo.ru/caf9b
MOHOTOHHOCTb M 3KCTPEMYMBbI d2f
HaxoxxgeHue HanbonbLiero u Bubnuoteka LJOK

50 HaWMEHbLLIEro 3Ha4YEeHUs https://m.edsoo.ru/fac78f
dYHKUMKN Ha OTpe3Ke 05
HaxoxgeHne HanbonbLuero u Bubnunoteka LJOK

51 HaUMEHbLLEro 3Ha4YeHus https://m.edsoo.ru/fb6a8
dYHKUMKN Ha OTpe3Ke acf
HaxoxxgeHne HanbonbLuero u BubnuoTteka LJOK

52 HaUMEHbLLEro 3Ha4YeHus https://m.edsoo.ru/cffcb7
JOYHKLUMN Ha OTpe3ke es
HaxoxxgeHne HanbonbLuero u BubnuoTteka LJOK

53 HaUMeHbLLEero 3Ha4YeHus https://m.edso0.ru/d9469
dYHKUMKN Ha OTpe3Ke 916
HaxoxgeHne HanbonbLuero n Bubnunoteka LJOK

54 HaUMeHbLLEero 3Ha4YeHus https://m.edsoo.ru/ad150
yHKUMM Ha OTpe3ke 00e
HaxoxgeHne HanbonbLuero n Bubnunoteka LJOK

55 HaUMEHBbLLIEro 3Ha4YeHUns https://m.edsoo.ru/86adc
YHKLNKN Ha OTpE3Ke bfd

56 [MpmeHeHne Nnpon3BogHOMN Bubnuoteka LJOK

A4 HaXOXOEeHUd Hauiy4dliero

https://m.edsoo0.ru/13205




peLleHns B NpUKagHbIX
3agadvax, ans onpegeneHuns
CKOPOCTM npoLiecca,
3agaHHOro oopMyrion nnu
rpadpukom

KoHTponbHasa paboTta no teme

o
o

Bubnuoteka LJOK

57 "MpounssoaHas. NpumeHeHne https://m.edsoo.ru/{8ed5f
npounssogHon" 99
bubnuoTteka LJOK
5g  |epsoobpasHas. Tabnmua https://m.edsoo.ru/d777e
nepBoobpa3sHbIX dfs
bubnuoTteka LJOK
59  llepsoobpasHas. Tabnuua https://m.eds00.ru/30c36

nepBoobpasHbIX

97b

Bubnunoteka LJOK
https://m.edso0.ru/39127
2c9

Bubnunoteka LJOK

https://m.edso0.ru/d359f
b5f

WHTerpan, reomeTpuyeckum un
dom3n4ecknin CMbICIT MHTErpana

WHTerpan, reomeTpuyeckum un
dom3n4eckmin CMbICIT MHTErpana

BubnuoTteka LJOK
https://m.edso0.ru/07eb4
64b

WNHTerpan, reometTpnyeckmn u
dun3nyecknin cMbICn MHTerpana

BbluncneHune nHterpana no

Bubnuoteka LJOK

63 dopmyne https://m.edso0.ru/b9b22
HbtoToHa—JlenbHuua 5¢c3
BbluncneHue nHterpana no Bubnuoteka LLOK

64 dopmyne https://m.edso0.ru/b800d
HbtoToHa—JlenbHuua eb4

65 BbluncneHue nHterpana no Bubnuoteka LIOK




dopmyne
HbtoToHa—JlenbHuua

Bbluncnexune MHTEerparna no

https://m.edsoo.ru/f5eed
075

Bubnuoteka LJOK

66 dopmyne https://m.edsoo.ru/41da4
HbtoToHa—JlenbHuua 31a
CuncremMbl NMNHENHBIX Bubnuoreka LIOK
67 . https://m.edsoo.ru/b6482
ypaBHEHWM
35a
Cuctembl NMNHENHbIX Bubnworexa LIOK
68 . https://m.edsoo.ru/5ab83
ypaBHEHWM
864
PeweHve npuknagHblx 3agay ¢ Bubnnoteka LJOK
69 NOMOLLbIO CUCTEMbI TMHENHbIX https://m.edsoo.ru/a4d65
ypaBHEHUN eeb
PelweHne npuknagHbix 3agad BubnuoTteka LJOK
70 NMOMOLLIbIO CUCTEMbI JIMHENHbIX https://m.edsoo.ru/aa596
ypaBHEHUN 2ei
CuncTembl 1 COBOKYMHOCTU
UeLIX, PRLMOHAITLHLX, BuGnwoTexa LOK
71 ppaul ’ https:/m.eds00.ru/48190
nokasaTtesibHblIX, ) 475
norapudM1UYECKNX YpaBHEHWUI —=
N HEPABEHCTB
CuncTtembl 1 COBOKYMHOCTU
e, PaLIMOHANLHeIX, su6nwoTexa LIOK
72 ppau ’ https://m.edsoo.ru/2dbd3
nokasaTtesibHbIX, ) 859
norapnmmnyecknx ypaBHeHum —
N HEpPaBEHCTB
73 Cuctembl 1 COBOKYMHOCTU Bubnuoteka LIOK




uenblX, paunoHanbHbIX,
nppaunoHarsbHbIX,
nokasaTtesibHbIX,
norapndMmnyecknx ypasHeHum
N HEPABEHCTB

Cuctembl 1 COBOKYIMNHOCTU
LenbiX, paunoHarnbHbIX,

https://m.edsoo.ru/7ab8d
17e

Bubnuoteka LJOK

74 VIPPaLIMOHAMNBHBIX, https://m.edsoo.ru/81ccc
rnokasaTenbHblIX, ) fe9
norapmgMUYECKmUX ypaBHEHNN —
N HEPABEHCTB
Mcnonb3oBaHue rpadukos Bubnnoteka LJOK

75 dYHKUNIN ON§a peLlleHuns https://m.edso0.ru/03994
YpaBHEHUN N CUCTEM 9bf
Mcnonb3oBaHue rpacukos BubnuoTteka LJOK

76 YHKUNIA N peLleHuns https://m.edsoo.ru/a7d95
YPaBHEHUIN N CUCTEM f79
[MpuMmeHeHne ypaBHEHUH,
CUCTEM N HEPABEHCTB K BubnmoTeka LIOK

77 PELLICHITIO MaTeMaTHSCKIX https://m.edsoo.ru/ca878
3aaq 1 3afaq 13 pasnnyHbIX deb
obnacTten Hayku U peanbHOM —
XWU3HU
KoHTponbHasa paboTta no teme Bubnunoteka LJOK

78 "MIHTerpan n ero npumMeHeHus1. https://m.edsoo0.ru/471c7
Cuctembl ypaBHeHNA" 35b
HaTtypanbHble 1 uenble Yncna Bubnuorexa LIOK

79 g https://m.edsoo.ru/3ceel
B 3aJa4ax u3 peanbHOWN XXN3HN 307

80 HaTypanbHble 1 Lenble Ynucna Bubnuoteka LJOK




B 3aga4ax 13 peanbHON XU3HN

HaTypanbHble 1 uenble Yncna

https://m.edsoo.ru/a35a1
31d

Bubnuoteka LJOK

81 . https://m.edsoo.ru/ef10c
B 3a4a4ax uU3 peanbHON XN3HN 49
[Mpu3Hakn 0enUMOCTM LeNbIX Bubnuoreka LIOK
82 https://m.edso0.ru/51696
yucen
a6’
[Mpn3Hakn 4eNUMOCTH LenblX Bubnworexa LIOK
83 https://m.edsoo.ru/fab81
yucen
cOe
[Mpn3Hakn 4eNUMOCTH LenblX Bubnuorexa LIOK
84 https://m.edsoo.ru/ef2c6
yucen
e43
MoBTOpEHUNEe, 0606 EeHNE, BubnuoTteka LJOK
85 cucteMmaTmsaums 3HaHUN. https://m.edso0.ru/0312c
YpaBHeHus f8¢c
MoBTOpEHUNE, 0606 EeHNE, BubnuoTteka LJOK
86 cuctemaTmaaums 3HaHUN. https://m.edsoo.ru/247d2
YpaBHeHUSA fe7
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLOK
87 cuctemaTmsayus 3HaHUN. https://m.edsoo0.ru/e8b87
YpaBHeHudA 729
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLOK
88 cuctemaTmsaums 3HaHuN. https://m.edsoo.ru/1bf2fb
YpaBHeHuA 98
MoBTOpEHUe, 0606w eHNe, Bubnuoteka LJOK
89 cucTtemaTmaaums 3HaHUN. https://m.edso0.ru/9c44c
YpaBHeHuA 6ca
90 MoBTOpPEHMNE, 0606LLEHNE, BubnuoTteka LJOK




cuctemaTmsaums 3HaHUN.
YpaBHeHuA

MoBTOpPEHMNe, 0606LEeHNE,

https://m.edsoo.ru/337aa
ds9

Bubnuoteka LJOK

91 cucrtemaTmaaums 3HaHUNn. https://m.edso0.ru/a8601
HepaBeHcTBa 4e1
MNoBTOpeHune, o6obLyeHme, Bubnuoteka LLOK
92 cucrtemaTmaaums 3HaHuN. https://m.edsoo.ru/5c45a
HepaBeHcTBa 60a
[MoBTOpPEHME, 0606LWEHNE, Bubnuoteka LJOK
93 cuctemaTmsaymsa 3HaHuN. https://m.edsoo.ru/19304
HepaBeHcTBa aba
[MoBTOpeHne, 06obuieHNe, Bubnnoteka LJOK
94 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo.ru/c3d4b
HepaBeHcTBa 282
MoBTOpEHUNEe, 0606 EeHNE, BubnuoTteka LJOK
95 cucteMmaTmsaums 3HaHUN. https://m.edsoo.ru/a20b8
CuctemMbl ypaBHEHWI a4c
MoBTOpEHUNE, 0606 EeHNE, BubnuoTteka LJOK
96 cuctemaTmnsayumsa 3HaHuN. https://m.edsoo.ru/a0124
CuctemMbl ypaBHEHWI 76d
MoBTOpeHue, o6obLLeHne, Bubnuoteka LLOK
97 cuctemaTmsayus 3HaHUN. https://m.edso0.ru/d620c
PyHKUNM 191
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLOK
98 cuctemaTmsaums 3HaHuN. https://m.edsoo.ru/70171
OyHKUMUK 96f
O6obLeHne, cuctemaTmsauus Bubnuoteka LIOK
99  3HaHW 3a Kypc anredpbl n https://m.edso0.ru/513c9

Ha4valn MmateMaTn4ecKkoro

889




aHanu3a 10-11 knaccos

Ob600LweHne, cncrtemaTnsaumns
3HaHWKM 3a Kypc anredpbl 1

Bubnunoteka LJOK

100  Hayan maTemaTudeckoro 1 https://m.edso0.ru/22769
aHanusa 10-11 knaccos 73
e e Suomcrera LK
101 yp P 1 https://m.edso00.ru/3330f
Ha4yan matemMmaTu4eckoro
Zef
aHanusa 10-11 knaccos
e e Suomcrera LK
102 yp P 1 https://m.edsoo.ru/cead3

Ha4vyan matemaTu4yeckoro
aHanun3a 10-11 knaccos

45e

OBLWEE KOJINYECTBO YACOB IO
NMPOrPAMME

102







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsembie npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesNibHON NporpamMmMbl cpeaHero
ob6uwero obpaszoBaHus

1

1.1

Yucna v BblMUCEHUA

OnepupoBaTb NOHATUAMMN: paunoHanbHoe "
AEeNncTBUTENbHOE 4UCNO, OObIKHOBEHHasi W OecATU4YHas
ApoOb, NPOLEHTHI

1.2

BbInonHsATb apudmeTmyeckmne ornepauum C
pauMoHanbHbIMU N EeNCTBUTENBHBIMU YUCNaMun

1.3

BbinonHaTe  NPUBNMKEHHbIE  BbIYUCINEHUS,  UCMOMb3YS
npaBuna OKpyrneHusl, genatb MNPUKUMOKY W OLEHKY
pe3ynbTaTa BblYUCNEHNN

1.4

1.5

OnepupoBaTb  MOHATUAMMK:  CTeNeHb  C  LEnbiM
nokasarernem, cTaHgapTHas cdopma 3anucu
AEeNCTBUTENbHOIO 4Yncra, KopeHb HaTyparibHOW CTeneHu;
ncnonb3oBaTb NOAXOASILLYHO dopmy 3anucu
AEeNCTBUTENbHBIX YMCeNn Ans peLleHus npakTUYecKnx
3ajad v npeacTaBneHnst AaHHbIX

OnepupoBaTb MOHATUSIMUA: CUHYC, KOCMHYC W TaHIeHC
NMPOU3BOJSILHOIO yrna; ncnonb3oBaTb 3anmcb
NMPOW3BOSbLHOMO yrna yepes obpaTHble
TPUroHOMEeTpUYECKNE OYHKLIMM

2.1

ypaBHeHI/IFI N HepaBEeHCTBa

OnepupoBaTb  MOHATUAMUW:  TOXAECTBO, YpaBHEHUe,
HepaBEeHCTBO, Lenoe, pauuoHanbHoe, MppauMoHanbHoe
ypaBHEHMUE, HEpPaBEHCTBO, TPUroHoMeTpu4yeckoe
ypaBHEHUNe

2.2

BbinonHaTb npeobpasoBaHMst  TPUFOHOMETPUYECKMX
BbIPAXXEHUI 1 pellaTb TPUrOHOMETPUYECKNE YPaBHEHUS

2.3

2.4

BbinonHsaTe npeobpa3oBaHus LEenblX, pauvoHanbHbIX W
MppaunoHarnbHbIX BblpaXEHUI U pellaTtb OCHOBHbIE TUMbI
LenblX, pauMoHanbHbIX U UppaLMoHanbHbIX YpaBHEHUI ©
HEpaBEHCTB

MPUMEHSTL YpaBHEHUS U HepaBeHCTBA ANs pelleHus
MaTeMaTU4ecKuxX 3aday W 3agad U3 pasnuyHbix obnacrem
HayKn N pearnbHOM XWU3HU

2.5

MOD,eﬂl/lpOBaTb pealibHble CUTYaunUn Ha A3blKe aﬂF66pr,
COCTaBlIATb BblpaXeHud, YypaBHEHUA, HepaBeHCTBa Mo
yCcnoBuio 3agaydun, mccnenoBatb NOCTPOEHHble MoAerin C
MCnoJib3oBaHMeM arnaparta aJ'IF66pr




DyHKUMM 1 rpadnKu

OnepupoBaTb MOHATUAMWU: YHKUUS, CNOcobbl 3agaHus

3.1 dyHKUUK, obnacTb onpeaeneHns n MHOXECTBO 3HAaYEeHUN
dYHKUNK, rpadmk pyHKLMN, B3aUMHO obpaTHble pyHKUMN
39 OnepupoBaTb MNOHATUAMWU: YETHOCTb W  HEYETHOCTb
' YHKUNKU, HYNIU PYHKLMN, NPOMEXYTKM 3HAKONOCTOSAHCTBA
33 Mcnonb3oBate  rpadpmkn  OyHKUMKA  ONsS peLleHus
' ypaBHEHUN
Ctpoutb ¥ untaTb rpadpukm  JNIMHEMHOW  QOYHKLUUMK,
3.4 KBagpaTUYHOM OYHKUUKW, CTENEHHOW (PYHKUUM C LesSibiM
nokasateniem
Mcnonb3oBatb rpaduku QyHKUMA 009 UccregoBaHus
35 NpoOLEeCcCOB W 3aBUCMMOCTEN NpU peleHun 3agady u3
: Apyrmx y4ebHbIX nNpegmMeToB U pearnlbHOW  XXU3HWU,
BblpaXkaTb dhopMyriaMmn 3aBUCUMOCTN MEXAY BENNYMHAMM
4 Hayana matematndeckoro aHanusa
41 OnepupoBaTb NOHATUAMMU: nocnenoBaTenbHOCTb,
' apudmeTryeckasa n reoMmeTpuyeckasi nporpeccun
OnepupoBaTb nNoHATUAMK: BeckoHeyHO YybbiBalowlas
4.2 reomeTpuyeckass  nporpeccusi, cymma  OEeCKOHEeYHO
ybbiBaloLLen reoMeTpnu4eckomn nporpeccum
4.3 3apasatb nocnegoBaTesibHOCTU pasfnnyHbIMK cnocobamm
Mcnonb3oBaTb CBOMUCTBA  NOCNeOoBaTENbHOCTEM U
4.4 nporpeccun gnga pelweHust pearbHblX 3aga4vy NpuUKIagHoro
xapakTepa
5 MHoecTBa 1 noruka
5 1 OnepupoBaTb MOHATUAMMU: MHOXECTBO, Onepaunnm Hapg
MHOXeCcTBamu
Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIA annapat ans
5.2 OnucaHus pearsibHbIX NPOLLECCOB U SIBIEHUN, NPU peLLeHnn
3agad 13 gpyrux y4yebHblx npegmeToB
53 OnepupoBaTb MNOHATUAMW:  onpefeneHve, Teopema,
cneacTeue, AoKasaTenbCTBO
11 KNNACC
Kopn NMpoBepsemble npeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
npoBepsieMoro  OCHOBHOW OOpa3oBaTesibHOW NPOorpaMmmbl CpegHero
pe3ynbTaTa o6Lero o6pasoBaHus

1

Yucna n BblYMCNeHUs

1.1

OnepupoBaTb MOHATUSIMWU: HaTypanbHoe, Lenoe YUCHO;
Mcnonb3oBaTb MNPU3HaKM  AOENMMOCTM  LEenbiX  Yucen,
pasnoXeHne Yncrna Ha NpocTble MHOXUTENN AN peLleHNs
3agad




1.2

OI'IepI/IpOBaTb noHATMEeM:. CTeneHb C paunoHalribHbIM
nokKkasarternem

1.3

OnepupoBaTb NOHATUAMW: norapndM Yncna, AecATUYHbIe
N HaTyparsnbHble norapnugmsl

YpaBHEHNSA N HEPaABEHCTBA

2.1

2.2

MpymeHATb cBOWCTBa CTeneHn pf[na npeobpasoBaHus
BblpaXXE€HU, OnepupoBaTb MOHATUSAMU: MOKa3aTeNbHOe
ypaBHEHVE W HEepaBEHCTBO; pellaTb OCHOBHbIE TUIbI
NnoKasaTesbHbIX YpaBHEHUA N HEPABEHCTB

BbInonHATb Npeobpas3oBaHus BbipaXXeHUW, coaepkawmx
norapudgmel; onepmpoBaTb NOHATUAMM: Nnorapugmmyeckoe
ypaBHEHME W HEPABEHCTBO; pellaTb OCHOBHblE TUMbI
norapnmMmnyecknx ypaBHeHUN N HEpPaBEHCTB

2.3

HaxoouTb pelleHnst npocTelmnx TPUroOHOMETPUYECKUX
HEepPaBEHCTB

2.4

2.5

2.6

OnepupoBaTb MNOHATUAMMU: CUCTEMA JIMHENHBIX YPaBHEHWUN
M e€ pelleHne; Wucnosnb3oBaTb CUCTEMY JIMHEWHbIX
ypaBHEHUI AN peLleHns NpakTu4eckmx sagad

HaxoguTb peLleHus NpoCTenLLmnX cucTem "
COBOKYMHOCTEN paumnoHarnbHbIX YpaBHEHUI N HEPABEHCTB

MopgenupoBaTb pearnbHble CUTyauuu Ha sA3blke anrebpbl,
COCTaBMsATb BbIPaXEHWUsl, YPaBHEHWUS, HepaBeHCTBa WU
CMCTEMbI MO YCMOBUIO 3afa4uu, UccrnenoBaTb NOCTPOEHHbIE
MOZEnu ¢ NCnonb3oBaHWeEM annapaTa anredpbl

3.1

3.2

DYHKUMM 1 rpadonKu

OnepupoBaTb MNOHATUSMU: nepuoaudeckas  OYHKLMS,
NPOMEXYTKM MOHOTOHHOCTU (PYHKUUKM, TOYKM IKCTpeMyMma
YHKLMN, HanbonbLLee N HaMeHbLLEee 3HaYeHNA OYHKLNN
Ha NPOMEXyTKe; WCMoNb3oBaTb WX AN UCCreaoBaHUs
dOYHKUMK, 3a0aHHON rpadoMKoMm

OnepupoBaTtb MNOHATMSAMWU:  rpadMKM  NOKasaTenbHON,
norapuoMmMYeckon N TPUrOHOMETPUYECKUX  (PYHKLNN,
nzobpaxatb WX Ha  KOOPOAMHATHOM  MSIOCKOCTU U
Mcnonb3oBaThb 4S5 peLleHns ypaBHEHUA N HEPABEHCTB

3.3

3.4

4.1

N3obpaxaTb Ha KoopAMHATHOM MAOCKOCTU  rpadouku
NMHENHbIX YPaBHEHUN M UCMONb30BaTh UX AN PeLUeHUs
CUCTEMbI JIMHEWHbIX YPaBHEHUN

Mcnonb3oBatb rpaduku QQyHKUMA Ona  UccregoBaHus
NPOLLEeCCOB U  3aBUCUMOCTEM U3  OPYrMX  Yy4eOHbIX
ANCUMUNITNH

Hayana matematundeckoro aHanusa

OnepupoBaTb  MOHATUSIMU:  HenpepbiBHaAs  (PYHKUMS,
npounssogHas PyHKUUN; UCMNOSb30BaTb rEOMETPUYECKNA U
doM3n4ECKNN CMbICIT NPOM3BOAHON ONS peLleHuns 3aga4




4.2

4.3

HaxoguTb  Npou3BOAHbIE  3NEMEeHTapHbIX  OYHKUUWN,
BblYMCNATL  MPOM3BOAHbIE  CYMMbl,  MPOU3BEAEHNS,
YaCTHOro PyHKUMM

Mcnonb3oBaTb NPOM3BOAHYO ANS UccneaoBaHust YHKLUK
Ha MOHOTOHHOCTb U 3KCTPEMYMbI, NPUMEHSTL Pe3ynbTaTbl
MCcCneaoBaHUs K NOCTPOEHMIO rpaddnKoB

4.4

Mcnonb3oBaTtb NMPOM3BOAHYHO ans HaxoXaeHus
Hauny4ylero peLieHns B MpuknagHblX, B TOM 4ucne
couunanbHO-3KOHOMUYECKMX, 3agda4vax

4.5

4.6

4.7

OnepupoBaTb NOHATUAMK: NepBooOpas3Has W MHTerparn;
noHMMaTb reOMETPUYECKUn n  (PU3NYECKUA  CMBbICSI
NHTerpana

HaxognTb nepBooOpasHble aneMeHTapHbIX  GYHKLWUA,
BblYMCIIATbL MHTErpan no gopmyne HototoHa — JlenbHuua

PewaTtb npuknagHble 3agadyn, B TOM 4YMCre coulmanbHo-
SKOHOMWYECKOro U (hM3NYECKOro xapaktepa, CpeacTBamm
MaTeMaTM4ecKoro aHanmsa




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

10 KNNACC
Kon NMpoBepseMbIin 3NeMeHT coaepxaHus
1 Yuncna n BbluMCneHns
PaunoHanbHble 4ncna. OObIKHOBEHHbIE W OECATUMYHblE  Apodw,
NpoueHTbl, BeckoHeYHble nepuoanyeckme apobu. ApudmetTndeckmne
11 onepauu G paumoHanbHbIMK YMcnamm, npeobpas3oBaHNa YNCHOBbIX
BblpaxXeHun. [lpumeHeHne p[pobenn M NPOUEHTOB ANA  peLUeHus
NPpUKNagHbIX 3a4ad U3 pasfnuyHbiX OoTpacnen 3HaHUM u peasibHOM
XN3HN
HencrteutenbHble Yncna. PaumoHarnbHble U nppaumoHanbHble Ynucna.
12 ApmcpmeT!(NeCKme ornepaumm C  OEUCTBUTENbHLIMW  YUCIaMW.
MpubnNmxEHHbIE BbIYMCNEHUS, NpaBuUna OKPYIMeHUs, MpuUKuaKka Wu
OLeHKa pesynbTaTa BblYUCIIEHUN
CteneHb C uenbiM nokasatenem. CraHgapTHas dopma 3anucu
13 ,EI,eI7ICTBI/ITeJ:IbHOFO yucna. Wcnonb3oBaHve noaxopdwlen opmbl
3annucu OencTBUTESNbHbIX YNCen ONS peLleHns NpakTUYecKux 3agad u
npeAcTaBfeHns aHHbIX
14 ApudmMeTnyecknn  KopeHb HaTypaanovVl cteneHn. [enctBua c
apudMeTUYECKUMN KOPHAMU HaTyparnbHOW CTENEHN
15 CWHYC, KOCUMHYC W TaHreHC 4UCroBOro aprymeHTta. ApKCUHYC,
APKKOCUHYC, apKTaHreHC YNCIIOBOro aprymeHTa
2 YpaBHEHNA N HEpaBEHCTBa
2.1 ToxaecTsa 1 TOXAECTBEHHbIE Npeobpa3oBaHUs
50 NMpeobpasoBaHne TPUTOHOMETPUYECKUX  BblpaXXeHUn. OCHOBHbLIE
TpUroHomMmeTpudeckme oopmynbl
53 YpaBHeHue, KOpeHb  ypaBHEHWUS. HepaBeHCTBO, peLleHne
HepaBeHcTBa. MeToa nHTepBanos
2.4 PeweHune uenbix n opobHO-pauUnoHanbHbiX YpaBHEHUN U HEPABEHCTB
2.5 PeweHve nppaumoHanbHbIX ypaBHEHUA N HEPABEHCTB
2.6 PeleHne TpUroHoMeTpuUYeCKUx ypaBHEHUN
57 MpumeHeHne ypaBHEHU U HEPaBEHCTB K PELUEHMI0 MaTeMaTUHECKIX
3agad 1 3agad 13 pasfiMyHbiX obriacten Hayku U peasibHOM XXU3HU
3 PyHKUMM 1 rpadunku
3.1 ®PyHKUMSA, cnocobbl 3agaHnsa yHKuMK. padmk yHKuun. B3anmHo
obpaTHble PYHKLMM
Obnactb onpefeneHnss M MHOXECTBO 3HadeHun dyHkumn. Hynn
3.2 PyHKUMK. [TpOMEXYTKM 3HAKOMOCTOAHCTBA. YE€THble W HEeYETHble
yHKUMN
33 CteneHHas yHKUMS C HaTypasrbHbIM W UenbiM rnokasatenem. Eé

cBouncTBa 1 rpacuk. CBoncTBa 1 rpadurk KOPHS N-0M CTENEHU




3.4 TpuroHomeTpuyeckas _ OKPYXHOCT®, onpegeneHue
TPUrOHOMETPUYECKNX PYHKLMIA YNCIOBOIrO apryMmeHTa
4 Hayana matematndeckoro aHanusa
41 MocnegoBaTtenbHOCTU, CNOCODObLI  3agaHWa  nocrnegoBaTesibHOCTEMN.
MoOHOTOHHbIE NOCneoBaTENbHOCTU
ApudpmeTndeckas n reomeTpuyeckad nporpeccun. BecKoHevHOo
ybbiBaowass reometpuyeckas nporpeccnd. Cymma 6GeCKOHE4YHO
4.2 ybbiBaloWen reomeTpuyeckon nporpeccun. Popmyna  CRoXHbIX
npoueHToB. Vcnonb3oBaHwe nporpeccun Ans peleHus peanbHbIX
3aga4 NpuKnNagHoro xapakrepa
5 MHoXxecTBa 1 noruka
MHoOXecTBO, onepaumm Hag MHoxecTBamu. [uarpammbl dunepa —
5 1 BeHHa. [lpumeHeHue TEOPETMKO-MHOXECTBEHHOIO  annapata A
ONUCaHUsA pearbHbIX MPOLECCOB N SABMEHUN, NpU pelleHnn 3agad u3
ApYrmx y4ebHbIX npeameToB
5.2 OnpepgeneHune, Teopema, crieacTeme, 4OKa3aTeNnbCTBO
11 KNNACC
Kop NMpoBepsieMbIin 3NeMeHT coaepxaHus
1 Yncna v BbluMCEHUs
1.1 HaTypanbHble 1 uenble Yncna. NpusHakn 4enmMmocTu LernblX Yncen
1.2 CTteneHb ¢ paymoHanbHbIM nokasatenem. CBoncTBa cTeneHu
1.3 Jlorapudm vncna. lecatTuyHble n HaTyparbHble norapugmsl
2 YpaBHEHNA N HepaBeHCTBa
2.1 [MpeobpasoBaHme BblpaXXeHUn, coaepallimnx norapmmeol
50 [MpeobpasoBaHme BbIpaXXeHWn, coaepXXallnx CTeNEHN ¢
paunoHarbHbIM nokasaTenem
2.3 [Mpymepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 [MokasaTesibHble YpaBHEHUS U HEpaBEHCTBA
2.5 Jlorapngpmundeckmne ypaBHeHUS U HepaBeHCTBa
56 Cuctembl NMHENHbIX yp?BHeHMVI. PemgHMe npuknagHblX 3agadvy c
NMOMOLLIbKO CUCTEMbI SIMHENHBIX YPaBHEHUN
2.7 CucteMbl 1 COBOKYMNMHOCTU paLMOHarnbHbIX ypaBHEHUA N HEPABEHCTB
[MpuMeHeHne ypaBHEHUW, CUCTEM W HEPaBEHCTB K pPeELUEHUIo
2.8 MaTeMaTU4ecKMx 3ajad M 3agady M3 pasfuyHbiX obnacten Hayku u
peanbHOM XNU3HW
3 PyHKUUM 1 rpadpmkn
®dyHkumnsa. [Mepuogmyeckne yHKUMAU. [1POMEXYTKM MOHOTOHHOCTU
3.1 dyHKUMK. MakcMmymbl U MUHMMYMbI  PyHKUMKW. Hanbonbliee wu
HanMeHbLLEee 3Ha4YeHne OYHKLNM Ha NPOMEXYTKE
3.2 TpuroHomeTpuyeckne yHKUUKU, UX CBOMCTBA U rpaduku
3.3 [MokasaTenbHas W norapudmuyeckas QYyHKUMW, WX CBOWUCTBA U




rpadouku

Ncnonb3oBaHne rpadouMkoB OYHKUMWA AN PELIEeHUs YpaBHEHUU U

3.4 9
NMMHEWHbIX CUCTEM
Mcnonb3oBaHue rpamkoB OyHKUMIA ONS UccregoBaHus NpoLeccoB U

3.5 3aBMCUMOCTEN, KOTOpPble BO3HMKAKT NPU pelleHun 3agad u3 Opyrux
y4eOHbIX NPeaAMETOB U pearibHON XXMU3HU

4 Hayana matematunyeckoro aHanusa

4.1 HenpepbiBHble  (pyHKUMKW. MeTog wuHTepBanoB Ans  pelleHud
HepaBeHCTB

4.0 I'Ipovlssop,Ha? QYyHKUMN. [eomeTpuyeckum u U3MYECKUA CMbICII
NpOn3BOL4HOW

43 [MponsBogHble anemMeHTapHbIX QYHKUMA. POpMynbl  HaAXOXAEHUA

) NPOM3BOAHOW CyMMbl, NPON3BEAEHUSI N HACTHOIO (OYHKLINN

[MpymeHeHne  Npou3BOLHOWM K  MCCNegoBaHUK  (PyHKUMA  Ha

4.4 MOHOTOHHOCTb M 3KCTpeMmyMmbl. HaxoxgeHue Haubosnbwero wu
HaMMEHbLLEro 3Ha4YeHns PyHKLMM Ha OTpeske
[MpnmeHeHne Npon3BOLHOMN ANS HAXOXOAEHUA HAUyYLLero peLleHns B

4.5 npuknagHblX 3agadax, Ana onpegeneHna CKOPOCTM npoLecca,
3agaHHOro oopmMyrnon nnu rpadoMkom

4.6 MepBoobpasHas. Tabnvua nepBoobpasHbIx

4.7 WHTerpan, ero reomeTpuyeckum n omsndeckmi cmblics. BelumcneHne

NHTerpana no gopmyne HotoToHa — JlenbHuua




NMPOBEPAEMbIE HA EI3 MO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble Tpeb6OBaHUA K NpeaMeTHbIM
pe3ynbTaramMm 0CBOEHUSI OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpeaHero oouwero oopasoBaHus

BnagpeHne wmeTogamu  OokasaTenbCTB, anroputMammu
pelleHns 3agad; ymeHne hopmynmpoBaTb U OnepupoBaTh
MOHATUAMMN: onpenenexHue, akcuoma, Teopema,
cneacTeMe,  CBOWCTBO,  Mpu3HaK,  [doKasaTenbCTBO,
paBHOCUIbHblE DOPMYMMPOBKU; MPUMEHATb WX, YMEHue
dopmynmpoBatb  obpaTtHoe M MPOTMBOMOMOXHOE
yTBEpPXOeHWe, NPUBOAUTb MPUMEpPbI M KOHTPNPUMEPHI,
ncnonb3oBatb  MeTod — MaTeMaTU4eCKOW  UHAYKLUWUWK;
NPOBOAUTL AOKasaTefNbHble pacCyXAeHUs1 Mpu peLLeHnn

3agau, OLeHMBATb NOrNYecKyto NpaBUibHOCTb
pacCcy)XgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOXECTBO, NOAMHOXECTBO, onepauuu Haa

MHOXXEeCTBaMW;  YMEHME  WCMONb30BaTb  TEOPETUKO-
MHOXXECTBEHHbIA annapat Ans  OnMUCaHus  pearibHbIX
MPOLECCOB U SIBNEHWIA U NPU PeLIEHUN 3a4ad, B TOM Yncre
M3 Opyrux y4debHbIX NpeamMeToB; YMeEHMEe ornepupoBaTb
NOHATMAMMU: rpad, CBA3HbIV rpad, AepeBo, UK, rpad Ha
MNOCKOCTW; YMeHMe 3ajaBaTb W OnucbiBaTb rpadbl
pasnuyHbIMK  cnocobamu; ucnonb3oBaTb rpadbl  Npwu
pelleHnmn 3agad

YMeHue onepupoBaTb MOHATUSAMU: HaTyparibHOE 4YUCHO,
Lenoe 4ucno, CTeneHb C LenbiM nokasaTtenem, KOpeHb
HaTypanbHOW CTENEHW, CTeneHb C pauuoHanbHbIM
nokasaTerniem, CTeneHb C OENCTBUTENbHbIM MOKa3aTenem,
norapucpm  umcna,  CUHYC, KOCUMHYC W TaHreHc
NPOU3BOJSILHOIO ymncna, OoCTaTokK no MOy,
paunoHanbHoe 4yucno, nppaumnoHanbHoe 4yuncno,
MHOXeCTBa  HaTypalnbHblX, UenblX, paunMoHanbHbIX,
AENCTBUTENbHbBIX YNCEN; YMEHMNE UCNONb30BaTh MPU3HAKK
JEennMocTH, HaMeHbLUNI obLwumn aenvTtenb n
HaumMmeHblLLlee obuiee kpaTHoe, anroputm EBknuaga npwu
peLLueHnmn 3agav; 3HAaKOMCTBO C pasnMyYHbIMU
NO3ULMOHHbBIMU cuctemamm CUMCreHus; yMeHune
BbIMOMNHATL BbIYMUCIIEHNE 3HAYeHUM W npeobpasoBaHUs
BblpaXXeHum co cTeneHamu n norapugmamu,
npeobpasoBaHust OPOOHO-paUMOHANbHBLIX  BbIPAXXEHWUM;
yMEHME OnepupoBaTb MOHATUAMU: MOCHEOOBaTENbHOCTD,
apudmeTmyeckas nporpeccus, reomeTpuyeckas
nporpeccusi, GeckoHe4yHo yObiBawoWasa reomMeTpuyeckas




nporpeccusi; ymeHue 3afasaTb MNOCNenoBaTeNbHOCTU, B
TOM 4ucCrie C NOMOLLbLIO PEKYPPEHTHbLIX (POpMyn; yMeHue
onepupoBaTb NOHATUSMUN: KOMMJIeKCHOEe 4yncro,
COMPSXXEHHbIE KOMIMIEKCHbIE Yucrna, Mogyflb U aprymMeHT
KOMMMEKCHOro Y1cna, popma 3anmcu KOMNIeKCHbIX Yncen
(reomeTpuyeckas, TpUroHoMeTpudeckas n
anrebpanyeckasi); ymMeTb NpPou3BoauUTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMW  4ucrnamu;  NpuBOOUTb
npumepsl NCNOSIb30BaHNSA KOMMEKCHbIX Jyncern;
onepupoBaTtb MOHATUAMKU: MaTpuua 2x2 ©n 33,
onpegenutens  MaTpuubl, TF€OMETPUYECKUA  CMbICH
onpegenutens

YMeHue onepupoBatb  MOHATUSMW.  pauMoOHarsbHble,
nppaunoHarsbHble, nokasaTernbHble, CTErneHHble,
norapupmuyeckne, TPUTOHOMETPUYECKME YPaBHEHUS U
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
NOHATUAMM: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHne, ypaBHEHWEe, HepaBeHCTBO, cuUcTema
YpPaBHEHUN W HEepaBEHCTB, PaBHOCWUITIbHOCTb YpaBHEHUN,
HEepaBeHCTB W CUCTEM; YMeHWe pelaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbl C MOMOLbLIO  PasfnNYHbIX
NPMEMOB; pellaTb ypaBHEHUS, HEPaBEHCTBA N CUCTEMbI C
napaMmeTpoM; NPUMEHATb YpPaBHEHUsl, HepaBeHCTBa, WX
CUCTEMbI ONA pelleHuUss maTemMmaTuyecknx 3ajad u 3agad
N3 pasnn4yHblx obnacTten Haykm n peanbHOW XKNU3HU

YMeHue onepupoBaTb MNOHATUSAMWU: YHKUMS, YETHOCTb
PYHKUUKW, NEepPUOANYHOCTb  (PYHKUMW, OrpaHUYEeHHOCTb
YHKLMN, MOHOTOHHOCTb (PYHKLUWNKM, IKCTPEMYM (PYHKLUUM,
Hanbonbllee W HauMmeHbllee 3HayYeHuUss QYHKUUKM Ha
NPOMEeXyTKe,  HernpepbiBHAad  QYHKUMS,  aCUMNTOThI
rpadovka dyHKUMW, nepBad W BTOpas MNpPou3BoAHast
PYHKUMN, reoMeTpudyeckmn u  (U3NYecKurm CMmbICh
Npoun3BoLHON, NepBoobpasHas, onpeaenéHHbIn nHTerparn;
yMeHWe HaxoauTb acuMNTOThl rpadpuka PyHKUUK; ymeHne
BblMMCNATL  MNPOU3BOAHbIE  CYyMMbl,  NPOU3BEAEHUs,
YAaCTHOrO0 M KOMMO3ULMUN PYHKLWW, HAXOOuUTb ypaBHEHWE
KacaTtenbHOW K rpaduky QyHKUMN; YMEeHWe HaxoauTb
npousBogHbIe arieMeHTapHbIX dYHKUNNA, yMeHune
ncnosnb3oBaTtb  MPOU3BOAHYHO  AnS nccnegoBaHus
QYHKUUW, HaxoauTb HambomnbliMe U HauMeHbLune
3HayeHUs QYHKUWKW; CTPOUTb rpadukm MHOrOYNEHOB C
MCMNoNb30BaHWEM annaparta MaTtemMaTU4ecKoro aHanuaa;
NPUMEHATb MPOU3BOAHYIO AN HAXOXAEHUs Haunyywero
peweHns B MpUKNagHblX, B TOM 4uClle couunanbHo-
9KOHOMMYECKMX W  (PU3NYeCKUX 3afdadvax; HaxoauTb
nnowaan n oO0bEMbI duryp C MNOMOLWbLID UMHTEerpana;




NPUBOANTL NPUMEPLI MaTEMaTUYECKOro MOLENMPOBAHUS C
noMoLbo AndepeHuranbHbIX YpaBHEHUI

YMeHue onepupoBaTtb MOHATUAMMU: rpaduK  yHKUMN,
obpaTHas QYHKUKUSA, KOMMNO3ULMA (PYHKUMA, NUHENHas
dyHKUMSA,  KBagpaTMyHas  OYHKUMS,  pauuoHarbHas
QYHKUKNSA, CcTeneHHas QyHKUMA, TPUTOHOMETpUYeckme
dyHKUMM, obpaTHble TpuUroHoMmeTpudeckne yHKLUN,
nokasaTtenbHas W norapudmumyeckas QyHKUUW; YMeHue
CTPOUTL rpadPuMkM  U3YyYeHHbIX YHKUUKW, BbINOMHATD
npeobpasoBaHnsa rpadukoB  YHKLMIA, UCMNOMb30BaTb
rpadoukn ans u3yydeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHn 3agad u3 gpyrux yv4ebHolx npegmMeToB M 3agad
N3 peanbHOW XWU3HW; BblpaxaTb hopMyrnamMm 3aBUCUMOCTU
MeXay BenuynHamu; UCnonb3oBaTb CBOWCTBA U rpadukm
QYHKUMA ONS pelleHns ypaBHEHU, HEPaBEHCTB M 3adad C
napamMmeTpamMmun; nsobpaxaTb Ha KOOPAWHATHOM MSIOCKOCTU
MHOXeCTBa pelleHUn YpaBHEHWW, HepaBEeHCTB WU UX
CcUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4ayu pasHbiX TUMNOB (B TOM
yncre Ha NPOLEHTbI, AONW U YacTu, Ha ABMXKEHME, paboTy,
CTOMMOCTb TOBApOB W YCHyr, Hanoru, 3aga4n u3 obnactu
yrnpaBneHust NUYHbIMU U CEMENHbIMU  dDMHaHcaMW);
COCTaBMSATb BblpaXXeHWsi, ypaBHEHWsI, HEPABEHCTBA M WX
CMCTEMbI MO YCMOBMIO 3afauyn, uccrnegoBaTtb MOJyYeHHoe
pelleHre 1 oueHMBaTb NpPaBOoNoAoOHOCTb pPe3ynbTaTos;
yMeHMe MoaenupoBaTb pearbHble CUTyauuMu Ha si3blke
MaTeMaTuKW;  COCTaBNsATb  BbIPaXeHUs,  ypaBHEHUS,
HepaBeHCTBA W WX CUCTEMbl MO YCNOBMIO 3ajauw,
nccnenoBaTb MNOCTPOEHHbIE MOAENU C UCMOSb30BaAHUEM
annapata anrebpbl, MWHTEPNPETMPOBaTb MOSYYEHHbIN
pesynbTat

YMmeHune onepupoBaTb NMOHATUAMM: cpeaHee
apudmeTmnyeckoe, MeanaHa, Hanbonbluee 1 HauMeHbLUee
3HayeHus, pa3max, Aucnepcusi, CTaHaapTHOE OTKINOHEeHue
YMCIOBOIO Habopa; yMeHune n3BnekaTb,
MHTEpNpeTUpoBaTb MHGAOPMAaLUNIO, NPEeACTaBNEeHHYl B
Tabnuuax, Ha Aauarpammax, rpadukax, OoTpaKatloLlyo
CBOWCTBA pearnbHbIX NPOLECCOB M AABMEHUI; NpeacTaBnaTb
WHoOpMaLMIO C  NOMOLWbD Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME AaHHble, B TOM 4uUcne c
NPUMEHEHNEM rpaddMYeCcKNX METOAOB W 3MEKTPOHHbIX
CpencTs.; rpadounyecku nccnegoBaTtb  COBMECTHbIE
HabngeHnsa C NOMOLLBbID AnarpamMm paccevMBaHusa U
NMMHENHOW perpeccum

YMeHne onepupoBaTtb MOHATUSAMWU: CRyYaWHbIA OMbIT Y
cnyyariHoe cobbiTne, BEPOATHOCTb CryYanHOro CobbITUS;
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YMEHME BbIYUCNATbL BEPOSATHOCTb C  WCMNOMb30BaHUEM
rpacpmyeckmx MeToaoB; NPUMEHATbL POPMYIIbl CIIOXKEHUS U
YMHOXEHUS BEpPOSATHOCTEN, dopmyny NOJSTHOW
BeposiTHOCTW, dopmyny bepHynnu, koMGuHaTOpHbIE
dakTbl M POpMYnbI; OLEHUBATb BEPOATHOCTU pearibHbIX
cobbITUI; YMEeHMe onepupoBaTb MOHATUAMMU: CrydYanHas

BENUYNHa, pacnpegeneHve BEPOSATHOCTEN,
MaTemaTuM4yecKoe OoXxwugaHue, Oucnepcus U crtaHgapTHoe
OTKIOHEHne crnyvanHom BESTNYNHBI, dyHKLMN
pacnpegeneHns n MNNOTHOCTM paBHOMEPHOTO,

noKasaTenbHOro U HopMarnbHOro pacnpeaeneHnun; ymeHme
MCNonb30oBaTh CBOWCTBA U3YYEHHbIX pacnpeneneHnn ans
pelweHna 3agadv; 3HAKOMCTBO C MOHATUAMU:  3aKOH
Gonbwnx 4ucen, metoabl BblIGOPOYHBLIX MCCreaoBaHUN;
yMEeHne npuBOAUTL NPUMEpPbl  MPOSABIEHNA  3aKoHa
GonbliMx 4yMcen B NPUPOAHbIX U OOLLECTBEHHbIX
ABNEHNSX; YMEHNE ONepupoBaTb MOHATUSIMU: COYETaHue,
nepecTaHoOBKa, YMCIO COYEeTaHWW, YUCIIO MNEePECTaHOBOK,;
GuHOM HbIOTOHA; yMEHWEe NPUMEHSTb KOMOWHATOPHbIE
dakTbl U paccyxgeHus Ons peleHns 3agad; oueHuBaTb
BEPOSITHOCTM peanbHbIX cobbITni; COCTaBNATb
BEPOSITHOCTHYIO mMogenb n NHTepnpeTnpoBaTb
MONYYEHHbIN pe3ynbTaT

YMeHue onepupoBaTtb MOHATUAMM: TOYKa, npsimas,
MNOCKOCTb, MPOCTPAHCTBO, OTPE30K, y4, BeriMynHa yrna,
NSIOCKUMA  Yrosl, AOBYrpaHHbIN Yromn, TPEXrpaHHbIA Yrofl,
cKpelumBatoLmecs npsimble, napannenbHOCTb n
nepneHAnKYNApHOCTb NPSMbIX U MFIOCKOCTEN, Yron Mexay
APSIMbIMKW, Yron MeXxay MpsiMOM WU MAOCKOCTbIO, Yyron
MeXay NIOCKOCTAMM, PaCCTOSTHUE OT TOYKU A0 MITOCKOCTH,
pacCTosiHMe Mexay npsMbIMW, PaccTOsiHUE  Mexay
NNOCKOCTSMU; YMEHME UCMONb30BaTb NpU peLleHnn 3agad
n3ydeHHole akTbl U TeOpeMbl MNMAHUMETPUN; yMeHue
oueHmBaTb pasmMepbl OOBLEKTOB OKpyXalowero mMupa;
CTPOUTb  MaTeMaTuMyeckme Mogenn € MOMOLLbIO
reoMeTpuyecKkux NOHATUI U BEMNYMH, pellaTb CBS3aHHble
C HUMU NpaKTU4ecKue 3agaydu

YMeHne onepupoBaTb MOHATMSIMKU: nnowadb urypsl,
06BbEM durypsl, MHOTOrpaHHUK, NpaBUNbHbINA
MHOTFOrpaHHuK, ceyeHne MHOrorpaHHuKa, Ky0,
napannenenunen, npuama, nvpamuga, durypa U
MOBEPXHOCTb BpaLLEHus, UWIMHAP, KOHYC, wap, cdepa,
nnowaab cdepbl, nnowiagab MOBEPXHOCTU nNUpamMuabl,
NpU3Mbl, KOHyca, uunuHapa, 06BHEM Kyba,
NPSIMOYrofibHOrO Napannenenuneaa, nMpamuabl, NPU3mbl,
UMNMHAPA, KOHyca, lapa, pa3BépTka MNOBEPXHOCTY,




11

12

13

cevyeHnd KOHyca W uunuHgpa, napannefibHble OCU Unn
OCHOBaHMUIO, CeYeHue Lapa, MMOCKOCTb, KacarwLaacs
cepbl, UMNUHOPA, KOHYCA; YMEHWe CTPOUTb CeYeHue
MHOrorpaHHuka, m3obpaxaTtb MHOrorpaHHuKnM, urypbl u
MOBEPXHOCTM BpaLlEHUs, UX CeYeHusi, B TOM 4ucne c
MOMOLLBI 3MEKTPOHHbIX CPEeACTB; YMEHWe NPUMEHSATb
CBOWCTBaA TrEOMETPUYECKNX  uryp, CamMOCTOATENBHO
dopmynupoBaTb  onpefeneHna  usyvaembix  uryp,
BblABMraTb rMNoTe3bl O CBOWCTBAaxXx M  Mpu3HaKax
reomeTpudeckux uryp, o6ocHoBbIBaTbL UM onposepraTb
UX; YMEHue npoBOAUTb Krnaccudukauuiw duryp no
pasnuYHbiM  MpuU3HakaMm, BbINONHATL  Heobxogumble
AOMNONHUTESIbHbIE MOCTPOEHUS

YMeHne  onepupoBaTb  MOHATUSMW:  OBWXEHME B
NPOCTPaHCTBE, MapanfiefibHblIi NepeHoc, CUMMETPUS Ha
NNOCKOCTU M B MPOCTPaHCTBE, NMOBOPOT, NpeobpasoBaHue
nogobus, nogobHble dwurypbl; ymMeHue pacno3HaBaTb
paBHble N NogobHble hurypbl, B TOM 4Yucre B npupoge,
MCKYCCTBE, apXUTeKType; UCnornb3oBaTb reoMeTpuveckme
OTHOLLEHNSA npwu peLueHnn 3agav; HaxoauTb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
00bEM) npu peweHnun 3agad M3 Opyrux  ydebHbIX
NpeaMeToB N M3 pearibHOM XXU3HW, YMEHUE BbIYUCIIATb
reomeTpuyeckme BeNUYMHbI (4nvHa, yromn, nnowaab,
00BbEM, nrowagb MNOBEPXHOCTU), UCMOMb3YS WU3YYEHHble
dopMysibl U METOAbI, B TOM YMChe: Nrowanb NOBEPXHOCTU
nMpaMmnapl, NpM3Mbl, KOHyca, LMnMHAapa, nnowanb cdeps;
00bEM  Kyba, npsiMOyrofibHOro  napannenenuneaa,
nMpamugpl, NpuU3Mbl, UMAMHAPA, KOHYCa, Lapa; YMeHue
Haxo4WTb OTHOLEHWe 06 BLEMOB NOAOBHbLIX ouryp

YMeHne onepupoBaTb  MNOHATUAMW:  MPSIMOYrofbHas
cMcTemMa  KoopauHaTt,  BEeKTOop, KoopAWHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpov3BedeHue
BEKTOpa Ha 4MCno, pasfoxeHue BekTopa no 6asucy,
CKansipHoe MNpou3BedEeHNe, BEKTOPHOE Mpou3BeadeHue,
yron Mexagy  BeKTopamMK;, yMEHWe  UCMoNb30BaTb
BEKTOPHbIN W KOOpPAWHATHbLIM MeTod [ONA  peLueHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHve BbIOMpaTb MNOAXOASAWMA MeTon Ans pelleHus
3aJayu; NOHUMaHME 3HAYMMOCTU MaTeMaTUKU B U3yHeHUN
NPUPOAHBIX N OBLECTBEHHbLIX MNPOLIECCOB U SIBMEHUN;
YyMeHue pacrnosHaBaTb NposBreHWe 3aKOHOB MaTeMaTUKu
B NCKyCCTBeE, yMeHue npuBOAUTbL npumepsl
MareMaTUyeCcKnux OTKPbITUW POCCUMACKOM WU  MUPOBOU
MaTemMaTUYeCKON HayKu




NEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbBIX HA EI3 MO

MATEMATUKE
Kon lNMpoBepsieMbIN aNeMeHT coaepKaHus
1 Yncna v Bbl4MCHEHUS
1.1 HaTypanbHble 1 uenble Yncna. NpusHakn 4enMmocTu LernblX Yncen
12 PaunoHanbHble 4ucna. OObIKHOBEHHblE W AECATUYHbIE Apobn,
NPoLeHTbl, 6eCKoHeYHble nepmnognveckme gpobu
13 ApndpmMeTnyecknmn KopeHb HaTypaanofl cteneHn. [ewncrteus c
apnpPMeTUYeCKUMMN KOPHAMU HaTyparibHOM CTEMNeHN
14 CteneHb c LUenbiM - nokasarernem. CTeneHb C paumnoHanbHbIM
nokasaTtenem. CBoncTBa CTENEHN
15 CUWHYC, KOCMHYC W TaHreHC 4UCrOBOro aprymeHrta. ApKCUHYC,
AaPKKOCUHYC, apKTaHreHC YMCIIOBOro aprymeHTa
1.6 Jlorapnpm vncna. [lecatnyHble 1 HaTypasribHble norapudmsbl
[enctBuTenbHbIe yucna. ApudmeTndeckne onepauumn C
1.7 AENCTBUTENbHBbIMU Yncnamun. NpubnumxeéHHble BblYMCIEHUS, NpaBuna
OKPYrneHus, NpukmMaka u oueHka pesyribtarta Bbl4MCIIEHNN
1.8 [MpeobpasoBaHune BblpaXKeHUI
1.9 KomnnekcHble Yncna
2 YpaBHEHNA N HepaBeHCTBa
2.1 Llenbie n gpobHo-paunoHanbHble YpaBHEHUS
2.2 NppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckne ypaBHeHUs
2.4 [MokasaTenbHble N fiorapupmMmnyeckme ypaBHeHNA
2.5 Llenble n gpo6Ho-paLmoHanbHble HepaBeHCTBa
2.6 MppaunoHanbHble HepaBeHCTBa
2.7 [MokasaTenbHble N IorapMpmMmnyeckme HepaBeHCTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHU N HEPABEHCTB
2.10  YpaBHeHMUs, HepaBEHCTBA U CUCTEMbI C NapamMeTpamu
2.11 MaTpuua cuctemMbl NMUHENHBIX YpaBHEHUN. OnpenenuTenb MaTpuyLbl
3 PYHKUUM 1 rpadpmkm
®PyHKUMSA, cnocobbl 3agaHusa yHkumn. paduk yHKumMn. B3anmHo
3.1 obpaTHble YHKUUK. YETHBLIE N HEYETHbIE OYHKUMKW. Nepuoanyeckue
dyHKLMN
O6nactb onpegeneHns M MHOXECTBO 3HayeHun QyHKumMn. Hynu
39 dYHKLMN. MpomexyTku 3HaKOMOCTOSHCTBA. MpomexyTku
MOHOTOHHOCTU  (PyHKUMW. MakCumMymbl N MUHUMYMbl  (DYHKLUMMW.
Hanbonbllee n HauMeHbLLee 3Ha4YeHne OYHKUUM Ha NPOMEXYTKe
3.3 CteneHHass yHKUMA C HaTypanbHbIM W UenbiM Nnokasatenem. Eé




ceovcTBa 1 rpacmk. CBomMcTBa 1 rpadnk KOPHSA N-OM CTENeHU

3.4 TpuroHomeTpuyeckne yHKLUKU, UX CBOMCTBA U rpadpunku
35 [MokasaTenbHas wn rnorapudmmyeckass @yHKUMU, UX CBOUCTBaA WU
rpadouku
36 Toukn paspbiBa. ACMMNTOThI rpadunkoB pyHkumnin. CBoncTBa OYHKLUNNA,
HenpepbIBHbIX HA OTpe3ke
3.7 MocnepoBaTenbHOCTKU, Cnocobbl 3aaaHnsa nocnegoBaTeNbHOCTEN
38 ApudmeTndeckasa n reometTpuyeckas nporpeccun. dopmyna CroxHbIX
NnpoueHTOB
4 Hayana matematunyeckoro aHanusa
4.1 [MponsBogHas pyHKumMW. [MponsBoaHble areMeHTapHbIX PYHKUMI
MpuMeHeHne NpouM3BOOHOW K  UCCNedoBaHUO  (PYHKUMW  Ha
4.2 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxageHne Haumbonbwero wu
HaUMEHbLLEro 3Ha4YeHUs PYHKUUM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoXecTBa 1 noruka
5 1 MHOXeCTBO, onepauun Hag MHoXecTBamu. [uarpammbl Ounepa —
BeHHa
5.2 Jloruka
6 BeposiTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHaga cTaTucTuka
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 durypbl Ha NNOCKOCTH
7.2 [MpsiMble M NNOCKOCTU B NPOCTPAHCTBE
7.3 MHoOrorpaHHuKM
7.4 Tena v NOBEPXHOCTU BpaLLeHUs
7.5 KoopaunHaTbl 1 BEKTOPbI
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