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K OCHOBHOW 0B6pasoBaTesibHON
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwmxHeapemasiHckass COLL»,
YyTBEPXOEHHOWN NPpUKa3om

oT «29» asrycta 2025 r. Ne 180-o0p

PABOYAA MNPOrPAMMA
y4yebHoro npegmeTta «Anrebpa v Hayana maTeMaTM4eckoro aHanumsa»
(6a3oBbIN ypoBeHb)
ansa obyyvarowmxesa 10-11 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

Paboyass nporpamma  y4dyebHoro Kypca «Anrebpa v  Hadana
MatemaTMyeckoro aHanusa» 6asoBoro ypoBHA ana obyvatowmxeca 10 —11
KnaccoB paspabotaHa Ha ocHoBe degepanbHOro  rocygapCTBEHHOrO
obpasoBaTenbHOro craHgapTa cpegHero obuwiero obpas3oBaHusi, C YYETOM
COBPEMEHHbIX MUPOBbLIX TpeboBaHUW, NpeabsBNAEeMbIX K MaTremaTu4eckomy
obpa3oBaHuio, 1 TpaguLmMi poccMmncKoro obpasoBaHus. Peanusauusa nporpaMmmebl
obGecneynBaeT OBMafeHMe KYEeBbIMU  KOMMETEHUMUSIMUA, COCTaBMSHOLNMM
OCHOBY AN CaMOpa3BUTUS U HenpepbiBHOrO 00pa3oBaHus, LENOCTHOCTb
00LWEKYNbTYPHOrO, JNMUYHOCTHOTO M MNO3HABATENbHOIO Pa3BUTUS  JIMYHOCTHU
obyvaroumxcs.

LIEJTU U3YYEHUA YHEBHOIO KYPCA

Kypc «Anrebpa n Hayana matemMaTnyeckoro aHanusa» ABnAeTcsa OgHUM U3
Hanbonee 3Ha4YMMbIX B MporpamMme cCTapluen LIKOMbl, MOCKOMNbKY, C OOHOW
CTOPOHbI, OH obecnevynBaeT WHCTPYMeHTanbHyl 6asy Ana u3yyvyeHus BCeX
€CTeCTBEHHO-Hay4HbIX KypCcOB, a C APYrol CTOPOHbl, hopMUpYyeT nornyeckoe u
abCTpakTHOE MbIWMEHME yYalMXCA Ha YPOBHe, HeObXOAMMOM ANA OCBOEHUS
KypcoB WHopMaTuKku, o6LLeCTBO3HAHUA, UCTOpUW, CrnoBecHOCTU. B pamkax
OAHHOro Kypca ydvalumecs oBraeBarT YHMBepcCasibHbIM A3bIKOM COBPEMEHHOW
HayKKn, KoTopas hopmynmnpyeT CBOM AOCTMXKEHUSI B MaTeMaTU4YeCcKkon popme.

Kypc anrebpbl 1 Hayan matemMaTMyeckoro aHanmsa 3aknagblBaeT OCHOBY
AN yCnewHoro oBnageHusi 3akoHaMmm U3nKu, Xmmuu, 6uonorum, NOHMMaHus
OCHOBHbIX TEHAEHUWA 3KOHOMMKM W OOLWECTBEHHOM >KM3HK, MNO3BONSAET
OPUEHTMPOBATLCA B COBPEMEHHbIX LMMPOBLIX U KOMMbIOTEPHbLIX TEXHOMOIMSX,
yBEPEHHO MCMNOMNb30BaTb X B MOBCEOHEBHON XU3HU. B TOXe BpemMsi oBrnageHue
abCTpakTHbIMM U JIOTMYECKM CTPOrMMU MaTeEMATUYECKUMU  KOHCTPYKLMSAMMN
pasBMBaeT yMeHWe HaxOAWTb 3aKOHOMEpPHOCTU, OBOCHOBLIBATb WMCTUHHOCTb
YTBEPXKAEHUNSA, NCnonb3oBaTb 0606LWEeHNE N KOHKpeTMU3auuto, abcTparnpoBaHue
N aHanorno, opmupyeT KpeaTUBHOE U KpuTUYeckoe MblwneHne. B xoge
n3ydeHna anredbpbl M Hayan MaTtemMaTMyecKoro aHanvsa B CTapluen LKone
yyawmecss  MonyyarT  HOBbIM  OMbIT  peLlleHMs  NpUKNagHbIX — 3ajad,
CaMOCTOATENTbHOIO MOCTPOEHNA MaTeMaTUYECKUX MOAENEN peanbHbIX CUTyaLui
N WHTepnpeTauuum MOJflydeHHbIX PEeLIeHUn, 3HaAKOMATCA C  NpuMepamm
MaTeMaTU4eCKMX 3aKOHOMEpHOCTeW B npupode, Hayke UM B UCKYCCTBe, C
BblAAOLLNMUCH MaTEMaTUYECKUMN OTKPLITUSIMU N NX aBTOPaMMU.

Kypc obnagaet 3HauuTenbHbIM BOCMUTATENbHLIM MOTEHLUMANOM, KOTOPbIN
peanuayeTtcsa Kak Yyepes y4ebHbI maTepuar, cnocobCTBYOWNN (hOPMUPOBAHUIO
Hay4yHOro MWPOBO33PEHUs, Tak U 4epe3 cneumduky ydyebHON OeATenNbHOCTH,
TpebytoLlen CaMOCTOSATENBHOCTMH, aKKypaTHOCTH, NPOOOSKUTENBHOM
KOHLIEHTpaLUN BHUMAHMSA U OTBETCTBEHHOCTM 3a MOSyYEHHbIV pe3ynbTar.

B ocHoBe meToguku oOydveHuss anrebpe M Havanam MaTtemaTUyecKoro
aHanuaa nexuT 4eaTenbHOCTHbIN NPUHLMMI 0By4eHus.

Ctpyktypa kypca «Anrebpa v Hayana MaTeMaTU4eckoro aHanmsa»
BKMOYaET cnejywlmne coaepXaTtenbHo-meToguyeckme nuvHun: «Yucna un



BbluMCNEHNsa», «PyHKUMN N rpadunkny, «YpaBHEHUS N HepaBeHCTBa», «Hadvana
mMatemaTmyeckoro aHanusa», «MHoxecTBa W noruka». Bce OCHOBHble
cogepxaTesibHO-MeToAMYecKkMe NUHUN U3yYaloTCs Ha NPOTSKeHMUM ABYX neT
00y4yeHuns1 B CTapLUen LLKorie, eCTECTBEHHO AOMNOMHAA APYr Apyra U NOCTEMNEHHO
HacblWasCb HOBbIMW TemMamMun W pasgenamu. [aHHbIn  KypCc SaBrnsieTcs
WHTErpaTMBHbIM, MOCKOMNbKY oOb6beanHAeT B cebe coaepaHue HeCKONbKUX
MaTeMaTUYeCKUX AUCUMNIVH: anrebpa, TPUrOHOMETPUS, MaTeMaTUYeCKUI
aHanms, Teopust MHOXecTB 1 Ap. 1o Mmepe Toro kak y4yalumecsi oBrnageBatoT BCE
bornee LWMPOKMM MaTemMaTu4yeckum annapatoMm, Yy HUX nocrnegoBaTenibHO
dopmMuMpyeTCca U COBEPLUEHCTBYETCA YMEHNE CTPOUTbL MaTeMaTUYecKyo Moaenb
peanbHOW CUTyauun, NPUMEHSTb 3HaHWs, MONyYeHHble B Kypce «Anrebpa u
Hayana MaremMaTU4ecKoro aHanusa», ANs peleHuss  CcamMoCTOSATENbHO
chopmynupoBaHHOM MaTeMaTU4YeCKOW 3afadn, a 3aTeM WHTeprnpeTMpoBaTb
NoJsTly4YeHHbIN pesynbTarT.

CopepxaTtenbHO-MeToan4veckast NMMHUA «4ucna n BblYMCNEHUA» 3aBepLuaeT
dopMMpoBaHME HaBLIKOB MWCMOSMb30BaHUSA OENCTBUTENbHbIX 4uCcen, KOTopoe
OblNO0 HayaTo B OCHOBHOWM wWKone. B crapwen wkone ocoboe BHUMaHWE
yoensetTcs (oopMMPOBaHUIO MPOYHbIX BbIYUCINTENBHbLIX HABbIKOB, BKITHOYALLNX
B ceba ucrnonb3oBaHWe pasfiMyHbIX (OopM 3annucm OeNCTBUTENBbHOIMO 4ucna,
YyMEHWe pauuoHanbHO BbIMOMAHATL OEUCTBUS C HUMW, AenaTb MPUKUAOKY,
oueHmBaTb pesynbTar. O6yvawowmecs nonyvaroT HaBbIKM  NPUONMKEHHBIX
BbIYMCIIEHWI, BbINOSTHEHNA OENCTBUM C YMCnamMu, 3anmcaHHbIMU B CTaHOAPTHOWN
dopme, UCMONb30BaHUA MaTEMATUYECKUX KOHCTAHT, OLEHUBAHWA YUCMOBbIX
BblpaXXeHUN.

JInHna «YpaBHEHUs1 U HepaBEHCTBaAy peanu3yeTcs Ha MPOTSHKEHUN BCEro
obyyeHMs B cTapllen LKore, MNOCKONbKY B KaxaoM pasgene nporpaMmmbl
npegycMoTpeEHO  pelleHne  cOoOTBETCTBywWMX  3agad.  Obydarowmecs
OBfageBalOT pasfiMyHbIMWU  MeTo4aMu  peLUeHna uenblX, pauMoHasibHbIX,
nppaumoHarbHblX, NoKasaTesibHbIX, NorapnpmMmyecknx n TPUrOHOMETPUYECKUX
ypaBHEHUI, HEPABEHCTB U UX cUCTEM. [MoflyYeHHble YMEHNA NCNOSb3YTCA Npu
nccnenoBaHUM QYHKUMA C MNOMOLLbKD MNPOU3BOLAHOW, pelleHnn MpUKnagHbixX
3agay 1 3agay Ha HaxoXaeHne HanbosbLINX N HAMMEHBLUNX 3HAYEeHUN PYHKLUMMN.
[aHHaa cogepxaTenbHaa INUMHUA BKNOYaeT B cebsa Takke dopMmupoBaHue
YMEHMA BbIMOMNHATL pacyéTbl no dopmynam, npeobpaszoBaHusa LeEMbIX,
pauMoHasbHbIX, MppaLmoHasibHbIX N TPUTOHOMETPUYECKNX BbIPaXXEHUN, a Takxke
BblpaXXeHUN, cogepXawux cTteneHn wu norapudpmbl. brarogapss unsy4deHuto
anrebpanyeckoro mMaTtepuana npoucxoanT AanbHenwee pasBuTne
anropuTMmMYEecKoro n abCTPakTHOro MbIWMEHUs  ydawmxcs, ¢OpPMUPYHOTCS
HaBblKN OEeOYKTUBHbIX paccyxgeHun, paboTbl C CUMBOSIbHbIMU  ddOpMaMy,
npencTaBfeHna 3akOHOMEPHOCTEM W 3aBUCUMOCTEM B BUAE pPaABEHCTB WU
HepaBeHCTB. Anrebpa npeanaraet 3EKTUBHbIE MHCTPYMEHTbI ANSA peLueHuUs
NPakTU4YECKMX U eCTEeCTBEHHO-HAy4YHbIX 3a4ad, HarnsgHo AEeMOHCTpUpYeT CBOU
BO3MOXXHOCTU KaK si3blKa HayKMU.

CopepxaTenbHo-meToandeckaa JMHUA «DyHKUMM U rpadukm» TECHO
nepenretaeTca C OPYrMMWU JIMHUAMMU Kypca, MOCKOSIbKY B KakKOM-TO CMbICIe
3agaéT nocnefoBaTeNbHOCTL M3YyYeHus martepuana. WM3ydeHue cTeneHHoWn,
nokasartesibHOW, norapudPMnUyeckon ©n TPUTOHOMETPUYECKUX (PYHKUUNA, KX



CBOWCTB M rpadukoB, UCMNOSb30BaHNE PYHKUUW ONS pelleHnsa 3agad u3 apyrmx
y4yebHbIX NpeaMeToB N pearibHOM XXU3HU TECHO CBA3aHO Kak C MaTtemMaTU4eCKnM
aHann3oMm, Tak U C pelleHneM ypaBHEHUA N HepaBeHCTB. lNMpu atom Bonblioe
BHUMaHWe yaensetcsa OPMUPOBAHUIO YMEHUS  Bblpaxatb opmynamu
3aBMCUMOCTM MeXOy PasfUYHbIMKM BenvyMHamu, uccregoBaTb MNOSyYeHHble
yHKUMN, CTpouUTb UX rpadukn. MaTtepuan 3ToM coaepXaTenbHOW NUHUK
HaueneH Ha pasBuUTME YMEHUW U HaBblKOB, MNO3BOMSAIOWMNX BblpaxaTb
3aBMCUMOCTM MeXAy BenuyYuHamn B pasfiMdHoOW opMe: aHanmMTU4eCcKoWn,
rpaduyeckon Kn  crnoBecHon. Ero wumsydyeHme cnocobCcTByeT pasBUTUIO
anropuTMUYECKOrO MbILUSIEHUS, CMOCOBHOCTM K OBO0OLLEHNIO N KOHKpEeTM3auuu,
NCMNOSIb30BAHUIO aHanorum.

CopepxaTtenbHada nuHuA «Havana matemaTndeckoro aHanusa» no3songet
CYWECTBEHHO paclMpUTb KPYr Kak MaTeMaTUdeckux, Tak U NpUKagHbiX 3agad,
AOCTYMHbIX 0ByYaroLWMMCS, Y KOTOPbIX NOABNAETCS BO3MOXHOCTb UCCefoBaTh U
CTpOUTb rpacoukn YHKUUK, onpefensatb MX Haubonblive UM HauMeHblune
3Ha4yeHus1, BblUMCNATb nnowaan duryp u o6bLEMbI Ten, HaxoauTb CKOPOCTU U
ycKkopeHuss npoueccoB. [aHHas cogepXaTernbHasi fIMHUS OTKPbIBAE€T HOBbLIE
BO3MOXXHOCTU MOCTPOEHUS MaTeMaTUYEeCKMX MOAeNen pearnbHbIX CUTyauun,
HaxXOXOEHNA Haunyylwero peweHus B NpuknagHbiX, B TOM 4Yucne coumasnbHo-
9KOHOMMYECKMNX, 3adavax. 3HAaKOMCTBO C OCHOBaMW MaTeMaTU4eCcKOoro aHanusa
crnocobcTByeT pa3BuTUo abCTpakTHOro, PopmanbHO-0MMYecKoro N KpeaTMBHOro
MbILLIEHNSA, (OPMUPOBAHMIO YMEHUM pacno3HaBaTb MNPOSIBIIEHNA 3aKOHOB
MatemMaTMKMn B Hayke, TexHuKke wu wuckycctee. OOy4vawouwmecs Yy3HaT O
BblAAlOLWMXCA pe3ynbTatax, MOflyYeHHbIX B XOA4E€ Pa3BUTUS MaTeEMaTUKM Kak
HayKu, N X aBTopax.

CopoepxaTtenbHo-meToanyeckas nuHuMs «MHoXecTBa W noruka» B
OCHOBHOM  MOCBSILLIEHA  3feMeHTaM  TeopuM  MHOXECTB.  TeOopeTuKo-
MHOXECTBEHHblE  NpeACTaBfieHUs MPOHU3bLIBAIOT BECb  KYPC  LUKOSbHOW
MatemMaTukM W npegnaralT Haumbonee yHuBepcanbHbI A3blK, 06begUHSOLWNI
BCE pas3genbl MateMaTtuKm U €€ TMPUIIOXEHUN, OHM CBA3bIBAOT pasHble
MatemaTMyeckne AucumnnvHbl B eauHoe uenoe. [loaToMy BaxHO AdaTb
BO3MOXHOCTb  LUKOSIbHUKY  MOHUMAaTb  TEOPETUKO-MHOXECTBEHHbLIN  S3bIK
COBpPEMEHHON MaTeMaTUKN N UCMONb30BaTb €ro Ans BblpaXXeHNA CBOMX MbICIIEN.

B kypce «Anrebpa u Hayana matemaTU4ecKoro aHanusa» MNpPUCyTCTBYIOT
Takke OCHOBbl MaTeMaTU4YecKoro MOAENUPOBAHUA, KOTOpble NpU3BaHbl
cchopmmpoBaTb  HaBblkM  MOCTPOEHUS  Moenen  peanbHbIX  CUTyauun,
nccnegoBaHus  9TUX  MOAENen € nomMolwbio  annapata anrebpbl  w
MaTeMaTMYEeCKOro aHanunsa u MHTepnpeTaumm NoslydeHHbIX pesynbTaTtoB. Takue
3a4aHusa BNMEeTEHbl B KaxAdbl M3 pas3fdenoB MNporpamMmbl, MOCKOMbKY BeCb
Martepuarn Kypca LUMPOKO UCMONb3yeTcs AN pelweHus npuknagHblix 3agad. Mpu
peLeHnm pearnbHbIX  MpPaKTU4eCKMX  3ajady  y4awumecs passuBaloT
HabngaTenbHOCTb, YMEHMe HaxoauTb 3aKOHOMEPHOCTU, abcTparMpoBaTtbhbCH,
ncnonb3oBaTb  aHanoruio, obobwatb W KOHKpeTuM3MpoBaTb npobnemy.
[eaTtenbHOCTb MO (POPMUPOBAHUID HABBIKOB peLleHUs MpUKNagHbIX 3agad
opraHu3yeTca B npoLecce M3ydeHUs BCeX TeM Kypca «Anrebpa v Hadvana
MaTemMaTM4YeCKoro aHanmsa.



MECTO YYEBHOI'O KYPCA B YHEBHOM IJIAHE

B yuyebHOM nnaHe Ha m3yveHue Kypca anrebpbl M Hadan maTemaTU4eckoro
aHanu3a Ha 6a3oBoM ypoBHe oTBoAuTCS 2 Yaca B Hegento B 10 knacce n 3
yaca B Hegento B 11 knacce, Bcero 3a Agga roga obyyenms — 170 yacos.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KITACC

Yucna n BbluncneHus

PaunoHanbHble yncna. OBbIKHOBEHHbIE U OAECATUYHbIE APOOWN, NPOLEHTHI,
GeckoHeYHble nepuoguveckne  gpobu.  ApudmeTunyeckue  onepauum  C
paunoHanbHbIMKM  Yucriamun,  npeobpasoBaHWsi  YUCHOBBLIX  BbIPaXKEeHWUMN.
MpumeHeHne Apoben M NPOLEHTOB ANS pPeLIeHUs MpuknagHbiX 3agad um3
PasfiMYHbIX OTpacren 3HaHUM N peanbHON XN3HW.

HdenctButenbHble 4ucna. PauuoHanbHble W uppauMoHarbHble 4Yucna.
ApudmeTudeckne onepauum € OENCTBUTENbHbIMK Ynucnamu. [pubnmkéHHble
BblYUCNEHNA, NpaBuna OKPYrNeHusa, npukuagka W oOueHKka pesynbTaTta
BbIYNCNEHNN.

CteneHb Cc uenbiM nokasatenem. CraHgapTHas dopma  3anucu
AEeNCTBUTENbHOrO 4yucrna. WKcnonb3oBaHne nogxogdawen dOpMbl  3anucu
OEVNCTBUTESNbHbIX Ynucen ONna pelleHuss NpakTUYeckux 3agad M npeacraBrieHus
OAHHbIX.

ApudmeTndeckmn  KopeHb  HaTypanbHOW  cTeneHwn. [eunctBua c
apupPMeTUYeCKUMMN KOPHAMU HaTypanbHOW CTEMEHMN.

CWHYC, KOCMHYC N TaHreHC YMCNOBOro apryMmeHta. ApKCUHYC, apKKOCUHYC,
apKTaHreHc YNCrnoBoro aprymeHTa.

YpaBHeHMA U HepaBeHCTBA

ToxagecTBa 1 TOXAECTBEHHbIE Npeobpa3oBaHmS.

[MpeobpasoBaHue TPUrOHOMETPUYECKNX Bblpa)KeHWN. OcHoBHblE
TpUroHomeTpudeckmne opmynbl.

YpaBHeHVe, KOpeHb YypaBHEHUsi. HepaBeHCTBO, pelleHMe HepaBEeHCTBA.
MeTopn nHTepBaros.

PeweHue uenbix n gpobHO-paLmMoHasibHbIX ypaBHEHUA U HEPABEHCTB.

PeleHne nppaumoHanbHbIX ypaBHEHUA U HEPABEHCTB.

PelueHne TpUroHoMeTpuU4ecKnx ypaBHeHUN.

[MpymeHeHne ypaBHEHUN U HEPABEHCTB K PELLEHNIO MaTeMaTUYECKMX 3agau
1 3agay U3 pasnnyHblx obnacten Hayku 1 peanbHOM XU3HMW.

PYHKUUM 1 rpadduKun

®PyHKUMSA, cnocobbl 3agaHus  yHkumMn. [paduk  yHkumn. B3anmMHo
obpaTHble YHKLMUN.

O6nactb onpeaeneHnss 1 MHOXECTBO 3Ha4YeHUn PyHKUMN. Hynu dyHKUmMK.
[MpoMeXyTKM 3HAaKONOCTOSHCTBA. YETHbIE U HEYETHBLIE (PYHKLNMN.

CteneHHas yHKUMA C HaTypanbHbIM U LienbiM nokasatenem. E€ csonctea
n rpadoumk. CeorcTBa U rpacmk KOPHSA N-0n CTENEHWN.

TpuroHomeTpuyeckaa OKPYXHOCTb, onpefeneHne TPUroHOMETPUYECKUX
dPYHKLMIN YNCNOBOro apryMmeHTa.

Hayana matematuyeckoro aHanusa

MocnegoBaTenbHOCTW,  CMOCOOLI  3afjaHuMs  nocrefoBaTeflbHOCTEN.
MOHOTOHHbIE NocrefoBaTENbHOCTMU.

Apudmetndeckas U reomeTpuyeckass — nporpeccunm.  becKoHe4vHo
ybbiBatowas reometpudeckasi nporpeccuss. Cymma 6eckoHeyHO Yyb6biBatoLen



reomeTpudeckon nporpeccun. dopmyna CrioXHbIX npoueHToB. /cnonb3oBaHue
nporpeccumn ang peweHns pearnbHbiX 3adad NpUKNagHoro xapakrepa.
MHoXxecTBa U noruka
MHoXecTBO, onepaunn Hag MHoxecTBamu. duarpammbl dunepa—BeHHa.
[MpuMeHeHne TeopeTUKO-MHOXECTBEHHOrO annapara Afs onucaHust peanbHbIX
NPOLECCOB 1 SAIBNEHUI, NPU peLleHnn 3agad n3 gpyrmx y4ebHblx npeameTos.
OnpegeneHune, TeopemMa, cneacteme, 4oka3aTesbCTBo.

11 KITACC

UYucna u BbluncneHus

HaTtypanbHble 1 uensle Yicna. lNpusHakm genmmocTu LenbixX Yymcern.

CTteneHb ¢ paumoHanbHbiM Nokasateniem. CBONCTBA CTENEHN.

Jlorapudm vncna. [lecatTuyHble n HaTyparnbHble norapugmbl.

YpaBHeHUS U HepaBeHCTBa

[MpeobpasoBaHme BblpaXXeH, coaepXxallmnx norapmmeol.

[MpeobpasoBaHne BbIpaXXeHU, coAepXalmMx CTeneHUn C paunuoHaribHbIM
nokasatenem.

[Mpymepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[MokasaTesibHble ypaBHEHUSA U HEPaBEHCTBA.

Jlorapugpmunydeckme ypaBHeEHUSI N HepaBeHCTBA.

Cuctembl NUHENHbIX ypaBHEHW. PelleHne npuknagHbix 3agay ¢ NoOMOLLbHO
CUCTEMbI NIMHENHbIX YPaBHEHUW.

CucteMbl 1 COBOKYMNMHOCTU paLMOHarnbHbIX YyPaBHEHUN N HEPABEHCTB.

[MpymeHeHne  ypaBHEHWW, CUCTEM WU  HEPaBEHCTB K  peLUeHUro
MaTtemaTMyecknx 3agdady U 3agad M3 pasnuyHbiX obnacten Haykm n peanbHOW
XU3HW.

PYyHKLUUM 1 rpadpuKkun

®dyHkuusa. MNeprnogmyeckne PyHKUUKU. NPOMEXYTKM MOHOTOHHOCTU (PYHKLMN.
MakcumMymbl 1 MUHUMYMbI (PYyHKUMK. Haunbonbllee M HavMeHbluee 3HayYeHue
PYHKLNN Ha NMPOMEXYTKE.

TpuroHomeTpuyeckme PyHKLMN, UX CBONCTBA U rpadouKu.

[MokasaTenbHas n norapupmmyeckas PyHKUMU, NX CBONCTBA U rpadpuKu.

Mcnonb3oBaHne rpadomvkoB OYHKUMW AN peLleHnst ypaBHEHNN N NIMHENHbIX
CUCTEM.

Mcnonb3oBaHne rpadukoB yHKUUKA On9 uUccnegoBaHUSA MNpOLEecCoB U
3aBUCMMOCTEN, KOTOpble BO3HUKAKT MPU peLleHun 3agad u3 pyrux y4yebHbix
npeaMeToB U peanbHOU XU3HU.

Hayana matematnyeckoro aHanusa

HenpepbiBHblE PYHKUMK. MeToa MHTepBanoB AN peLleHns HEpPaBEeHCTB.

MpoussogHaa dyHKUuMK. [eomeTpudeckmn ©n  PUINYECKUA  CMbICH
Npou3BOHOWN.

[MponsBogHble  3neMeHTapHbIX  (PyHKUMA.  POpMynbl  HaAXOXOEHUS
NPOM3BOAHOW CyMMbI, NPON3BEAEHUS N HAaCTHOIO (PYHKLNN.

[MpnmeHeHne Npon3BOAHON K UCCnesoBaHMIO PYHKUMN HAQ MOHOTOHHOCTb U
9KCTpeMyMbl. HaxoxaeHne HambonblUero U HauMeHbLUEro 3HavyeHUss YHKLNK
Ha oTpeskKe.



[MpymeHeHne NpPoOu3BOAHON AN HaXOXOEHWUS Haunyylero pelleHns B
NpUKNagHbIX 3agadvax, Ans onpejeneHus CKOpOoCTU npouecca, 3afgaHHOro
doopmysion unu rpacpukom.

MepBoobpasHas. Tabnvua nepBoobpasHbIX.

WHTerpan, ero reomeTpuyeckmn u uandeckum cmbicrn. BbluncneHve
nHTerpana no gopmyne HototoHa—JlenbHuua.



NMIMAHUPYEMBIE PE3YJIbTATbDI

OcBoeHune y4vebHoro npegmera «MaTematTmka» OOMKHO obecnevnBaTtb
OOCTMXKEHME Ha YpOBHE cpeaHero obuiero obpasoBaHua  criegyrowmx
NNYHOCTHbIX, MeTanpeaMeTHbIX U NPpeAMETHbIX 00pa3oBaTebHbIX Pe3ynbTaToB:

JINYHOCTHbIE PE3YJIbTATDI

JInyHOCTHBLIE pe3ynbTaTbl OCBOEHUA MporpaMmbl  y4ebHOro npegmeTa
«MaTemaTuka» xapakTepusyrTcS:

["paxxgaHckoe BOCNUTaHMKE:

CchOpMMPOBAHHOCTbLIO FPaXKAAHCKOM NO3nLMM 00Yy4atoLLEroca Kak akTUBHOMO
M OTBETCTBEHHOrO urfeHa poccunickoro obuwiectBa, nNpeacTaBfeHneM o
MaTemMaTUYeCKMX OCHOBaX (PYHKLMOHUPOBAHUS PasfiUYHbIX CTPYKTYP, SABEHUN,
npoueayp rpaxgaHckoro obuwiectBa (BbIOOpbI, ONpocbl W MNp.), YMEHUEM
B3aMMOAENCTBOBATb C COUManbHbIMM WMHCTUTYTaMnU B COOTBETCTBMU C UX
DYHKUNAMM N HA3HAYEHMEM.

[MaTpnoTnyeckoe BOCNUTaHUE:

ChopMMPOBAHHOCTLHD POCCUNCKOWN rpaXKaaHCKOW MOEHTUYHOCTU, YBaXKEHUS
K MpoOWOMYy W HacTOALWEMY POCCUMMACKOM MaTeMaTuKu, LEHHOCTHbIM
OTHOLIEHNEM K [OOCTWXKEHUSIM POCCUMCKMX MaTeMaTUKOB U  POCCUNCKOM
MaTemMaTMYEeCKOWN LLKOSbI, K UCMOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYIrUX HayKax,
TEXHOMOrnax, cepax 9KOHOMUKM.

[yXOBHO-HPaBCTBEHHOIO BOCMUTAHUA:

OCO3HaHMEM OYXOBHbIX LLleHHOCTEeN POCCUNCKOro Hapoaa;
C(ObOPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWA, 3TUYECKOro MNOBeAeHMUs,
CBS3@HHOIO C  MNPaKTUYECKMM  MPUMEHEHUEM  OOCTUDKEHUA  HaAyKm WU
AEATENbHOCTbI0  YYEHOrO; OCO3HAHMEM JIMYHOrO BKMaga B MNOCTPOEHue
ycTon4msoro dyayuiero.

JcTeTnyeckoe BoCNNTaHKE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKIKOYAsi 3CTETUKY MaTeMaTU4eCcKux
3aKOHOMEPHOCTEMN, 00BbEeKTOB, 3agau, peLleHuni, paccyXneHun;
BOCNPUMMYMBOCTBIO K MaTEMaTUYECKMM acnekTaM pasfinyHbIX BUOOB MCKYCCTBa.

dunsnyeckoe BoCNUTAHUE:

C(OOPMMPOBAHHOCTBID YMEHUS MNPUMEHATb MaTemMaTuyeckne 3HaHua B
WHTepecax 340poBOro un GesonacHoro obpasa XWU3HW, OTBETCTBEHHOIO
OTHOLLUEHNA K CBOEMY 300pPOBb (340poBOE nNUTaHuMe, cbanaHCUPOBAaHHbLIN
PEXMM 3aHATUN N OTAbIXa, perynspHas duamyeckas akTMBHOCTb); (OU3NYECKOTO
COBEpPLLEHCTBOBaHMS, npu 3aHATUAX CNOPTUBHO-0340POBUTENBHOM
AeATEeNbHOCTLIO.

TpynooBoe BocnuTaHue:

rOTOBHOCTbIO K TpyAy, OCO3HAHMEM LIEHHOCTU Tpyaontobus; NHTepecom K
pasnnyHbiM  cdpepam NpodrecCMoHanNbHOM OeATEeNbHOCTU, CBA3aHHbLIM C
MaTEMaTUKOM N €€ MPUMOXKEeHUAMU, YMEHMEM COBepLlaTb OCO3HaHHbIA BbIOOP
Oyaywen npodeccun n peann3oBbiBaTb COOCTBEHHbLIE XU3HEHHbLIE MMaHbl;
FOTOBHOCTbKO WM CMNOCOBHOCTLIO K  MaTemaTuyeckomy obpasoBaHuUo W



camoobpa3oBaHM0 Ha MNPOTSXKEHUN BCEWN KMU3HWU; FOTOBHOCTBIO K aKTUBHOMY
y4yacTUIO B PELLEHNN NPAKTUYECKNX 3a4aqy MaTemMaTUYEeCKON HanpaBieHHOCTH.

JKosiornyeckoe BocnmTaHue:

C(POPMUPOBAHHOCTLIO 3KOMNOMMYECKOM KYNbTYpbl, MOHUMAHUEM BIINAHUS
coumanbHO-9KOHOMMYECKUMX MPOLLECCOB Ha COCTOSIHME NPUPOSHON U coLmarnbHON
cpeabl, OCO3HaHMEM rnobanbHOro XapakTtepa 3KOMormdeckux npobnewm;
OpueHTauuen Ha npuMeHeHne mMateMaTuyeckux 3HaHUM ONs pelleHns 3agad B
obnactn okpyxawowen cpegbl, MNNAHUPOBAHMUS TMOCTYMKOB W OLEHKN KX
BO3MOXHbIX MOCNeACTBUN NS OKpYyXatloLen cpeabl.

LIeHHOCTN Hay4YHOro NO3HaHKS:

ChopMUPOBAHHOCTLID MUPOBO33PEHUS, COOTBETCTBYHOLLLETO COBPEMEHHOMY
YPOBHIO  pasBuUTUA Haykm U OOLWECTBEHHOM MNPaKTUKXA, MOHUMaHUEM
MaTeMaTU4eCcKon HaykM Kak cdepbl YerioBeHecKon LeATernlbHOCTW, 3TarnoB eé
pasBUTUA U 3HAYUMOCTW LN PasBUTUS LUUMBUIK3aAUUK; OBNageHUEM A3bIKOM
MatemMaTMkMu U MaTeMaTU4ecKon KynbTypou KakK CpeAcTBOM MO3HAHUS MUpPa;
FOTOBHOCTbIO OCYLLECTBIATb MPOEKTHYIO U MUCCNeLoBaTENbCKY0 AeATENbHOCTb
MHOMBMAYaNbHO U B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI MpOorpaMmmbl y4ebHOro npeamera
«MaTtemaTumka» XapakTepusyrTcs oBnageHnem YHMBEpCanbHbIMK
no3HasameJsibHbIMU OelicmeusiMu, yHueepcasibHbIMU KOMMYHUKamueHbIMU
delicmeusimMu, yHUBepcallbHbIMU pea2yrismugHbIMuU delicmausimu.

1) YHueepcarnbHble no3HaeamesibHble Oelcmeusi, obecredyusarom
opmuposaHue 6a308biIX KOZHUMUBHbLIX Mpouyecco8 obyvarouwjuxcs (oceoeHue
Memodoe  [103HaHUSI  OKpyXarweao0 Mupa; pUMeHeHuUe  J102U4eCKUX,
uccredogamersibCKUX orepayud, ymeHul pabomams ¢ uHghopmayueu).

BaszoBkle nornyeckme gencreus:

e BbISBNATb n XapakTepu3oBaTb CYLLIECTBEHHbIE NPU3HaKK
MaTeMaTUYECKNX OBBHLEKTOB, MOHATUW, OTHOLUEHUM MeXAy MOHATUAMMU;
dopmynmpoBaTb onpeaeneHnst NOHATUI; YCTaHaBMMBaTb CYLLECTBEHHbIN
nNpu3HaK Knaccudukaumm, ocHoBaHuUs Ons 0000LWeHnss u cpaBHEHWUS,
KpUTEpMM NPOBOANMOrO aHanuaa;

e BOCNpPUHMUMATL, opMynMpoBaTtb U nNpeobpas3oBbiBaTb CYXOEHUSN:
yTBEpPAUTENbHbIE N OTpuuaTenbHble, €ANHUYHbIE, YacTHble N obLue;
YCITOBHbIE;

e BbISBMATbL MaTtemaTudeckme  3aKOHOMEPHOCTW,  B3aUMOCBSA3M W
npoTmBopeyunss B dakTax, AaHHbIX, HAONIAEHUSX WU YTBEPXKOAEHMUSX;
npegnaratb  KpuUtepum  Onsi  BbISIBNEHUS  3aKOHOMEPHOCTEN MU
NPOTUBOPEYUH;

e [enaTb BbIBOAbl C WUCMOSIb30BAHNEM 3aKOHOB FMOMMKW, AEAYKTUBHbLIX W
NHOYKTUBHbIX YMO3aKITHOYEeHUIN, YMO3aKNYEeHNn No aHanoruu;

e MNPOBOAUTbL  CaMOCTOATENbHO  AOKa3aTenbCTBa  MaTeMaTU4YecKuX
YyTBEPXOEHUN (NpsAMble U OT NPOTUBHOrO), BbICTPanBaTb apryMeHTauuio,



npUBOAMUTbL NPUMEPbLI U KOHTPNpUMepbl; 060CHOBLIBaTb COOCTBEHHbIE
CY>XOEHMS 1 BbIBOAbI;

BblbupaTb crnocob pelieHna yy4ebHOM 3agaun (CpaBHMBATb HECKOSbKO
BapuMaHTOB peLUeHusi, BbliOMpaTb Haumbonee noaxogswunm C Y4ETOM
CaMOCTOATENbHO BblAENEHHbIX KPUTEPUEBR).

Ba3soBsble uccrnegoBaTenbckue AencTBuS:

MCNonNb30BaTh BOMNPOCHI Kak UCCNeaoBaTenbCKUN MHCTPYMEHT NO3HaHWUS,
dopmynmpoBaTb BOMpPOCHl, (bUKCUMpyOLMe MNpPOTMBOpeYMe, npobremy,
ycTaHaBnMBaTb WCKOMOe W [OaHHoe, dopmMMpoBaTb  UMNOTE3y,
apryMeHTUpoBaThb CBOK MO3ULMI0, MHEHME;

nNpoBOAUTb CaMOCTOATENbHO CnnaHMpoBaHHbIN 9KCMEPUMEHT,
nccrnefoBaHMe Mo YCTAHOBMEHWUIO OCOOEHHOCTENM MaTemMaTU4ecKoro
oO6bekTa, SBNEHWs, npoLecca, BbISIBIEHUIO 3aBUCUMOCTEN Mexay
obObekTamu, SBNEHUsIMI, NpoLeccamu;

caMoCTosiITeNbHO  popmMynupoBaTb  0000WEHNs U BbiIBOAbI MO
pesynbTataM NpoBeaéHHOro HabnoaeHus, nccrnenoBaHUs, OUeHMBaTb
[OCTOBEPHOCTb NONyYEHHbIX pe3ynbTaToB, BbIBOAOB M 0606LLEHWN;
NMPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraThb
NPeAnonoXeHWs1 O ero PasBUTUN B HOBbIX YCIOBUSIX.

PaboTa ¢ nHdopmaunen:

2)

BbISABATL AePnunTbl MHOPMaUnUK, AaHHbIX, HEOBXOANMbIX AN oTBeTa
Ha BOMNPOC N ANA peLleHns 3agayu;
BolbupaTb  MHOpPMaUMIO M3 UCTOYHUKOB  pasfinyHbIX  TUMOB,
aHann3npoBaTb, cucTtemaTmampoBaTtb n WHTepnpeTnpoBaTb
NHOpMaLMIO pasnUYHbIX BUOOB 1 (hopM NpeacTaBneHus;
CTPYKTypupoBaTb WHopmaumio, npeactaensaTb €€ B pasfnyHbIX
dopmax, nnncTpupoBaTb rpaudecky;
oLeHuBaTb HaO&XHOCTb NHpopmaumm no CaMOCTOATENbHO
COOpPMYSIMPOBAHHBIM KPUTEPUAM.

YHueepcarnbHble KOMMYHUKamueHble Oelicmeusi, obecredyugarom

cghopMuUpoO8aHHOCMb couuarbHbIX Ha8blKko8 0byYaroUWUXCS.
ObuweHue:

BOCNPUHUMATbL U  OPMYyNMpoBaTb CYXOEHUS B COOTBETCTBUM C
YCrOBUSIMU U LeNsiMn 0BLLEeHUS; ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOHO
TOYKY 3PEHMUSI B YCTHbIX U NMUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS MO
X04y pelleHus 3agayun, KOMMEHTUPOBATb NOSyYEHHbIN pe3ynbTar;

B Xoge obcyxaeHust 3agaBaTb BOMPOCHI MO CyllecTBy obcyxoaemon
TeMbl, Npobrembl, pelaeMon 3agaym, BbiCckasbiBaTb MOEWN, HALENEHHbIE
Ha MOWCK pPEeLLUEHUsI; COMOCTaBMATb CBOM CYXXAEHUSA C CY>XAEHUSIMU
OPYrUX YYacTHUKOB [Auarnora, obHapyxuBaTb pasnuume u CxoactsBo
no3uuun; B KOPPEKTHOW popme popmMynmnpoBaTb pasHornacusi, CBOU
BO3paXXeHUs;

npeacTaenaTb  pe3ynbTaTbl  pelweHns  3agadn,  3KCNepuUMeEHTa,
nccnenoBaHusl, NpPoeKkTa;  caMoCcToATenbHO  Bblbupatb  dopmart
BbICTYNSIEHMS C Yy4€TOM 3aJad npeseHTaumMm KW 0CoBEeHHOCTeW
ayanTopun.



CoTpyaHuyecTBoO:

3)

MOHMMATb M MCMNONb30BaTb  MpeMMmyLlecTBa  KOMaHOHOM W
nHauBMayanbHoM paboTbl Npy peweHun y4vyebHbiX 3agay; nNpvHUMaTb
uerb  COBMECTHOM  OeATENbHOCTW,  MMaHMpoBaTb  OpraHM3auumio
COBMECTHON paboThl, pacnpefenats Buabl paboT, goroBapuBaTbCH,
obcyxgatb npouecc w pesynbTaT paboTbl; o0606wWwaTtb MHEHUs
HECKOINbKUX INMIOOEWN;
yyactBoBaTb B [IpynnoBbiX dopmax pabdotbl (obcyxaeHusi, obmeH
MHEHWIN, «KMO3roBble€ LUTYPMbI» N MHbIE); BbINOMHATL CBOK YacTb paboTbl
N KOOPAWHMPOBATL CBOW [OEUCTBUMA C APYrMMW YreHamu KoMaHAabl;
OLeHMBaTb Ka4yecTBO CBOEro BkKnaga B OOLWMN NpOAYKT NO KpUTEPUSM,
chopMynMpoOBaHHbIM y4acCTHUKaMM B3auMOOeNCTBUS.

YHusepcanbHble  peaynsmueHble Oelcmeusi, obecrieqyusarom

popmMuposaHUe CMbICII08bIX YCMAaHOBOK U XXU3HEHHbIX Ha8blKo8 JITU4HOCMU.
CamoopraHusauus:

COCTaBNATb MNNaH, anropuTM pelleHust 3agayv, BblbupaTb cnocob

peleHnsT C Yy4ETOM WMEILLUXCS PECYPCOB M COOBCTBEHHbLIX BO3MOXHOCTEMN,
apryMeHTMpoBaTb W KOPPEKTMPOBATb BapuaHTbl pELUEHUA C YYETOM HOBOW
MHdopMaLmn.

CaMOKOHTpOISb:

BNageTb HaBblkaMyW MO3HaBaTeNbHOM pedriekCun Kak OCO3HaHWUA
coBepLUiaemMblX AENCTBUIA U MbICIIUTENBHbBIX MPOLLECCOB, UX pPe3ynbTaTos;
BnageTb crnocobamn camMonpoBEPKW, CaMOKOHTPONSA npouecca W
pesynbTaTa peleHns maTeMaTnyeckon 3agayu;

npegBuaeTb TPYAHOCTU, KOTOPble MOryT BO3HUKHYTb MpU  peLleHnn
3aga4vn, BHOCUTb KOPPEKTMBbI B [OEATESIbHOCTb Ha OCHOBE HOBbIX
obCcToATENbCTB,  AaHHbIX,  HaWgeHHbIX  OWKOOK,  BbISIBIEHHbIX
TPyAHOCTEN;

oLeHMBaTb COOTBETCTBME pesynbTaTta Lenn M ycrnoBusiM, OBbACHATb
NPUYMHBI OOCTUMXKEHUS UM HEOOCTMXKEHUS pe3ynbTaToB AeATeNbHOCTH,
HaxoauTb OLWKNOKY, AaBaTb OLEHKY NPMOBPETEHHOMY ONbITY.

NMPEOMETHbBIE PE3YJIbTATbI

OcBoeHne y4yebHoro kypca «Anrebpa W Hadana mMaTemaTu4eckoro
aHanmsa» Ha ypoBHe cpeaHero obuwero obpasoBaHus OOMKHO obecneynBaTb
OOCTWXKEHME cneayoLwmx npegMeTHbIX 06pa3oBaTenbHbIX Pe3yribTaToB:

10 KINNACC

Yucna v BbluUCneHns

OnepupoBaTb MNOHATUAMU. pauUMOHaNbHOE W AOENCTBUTENbHOE YUCHO,
0OblkHOBEHHAA N gecAaTUYHasa Apobb, NPOLEHTHI.

BbinonHaTe  apudmeTuyeckme  onepauuMM € pauuoHanbHbiMKM - U
AEeNCTBUTENbHBIMU YMUCIIaMM.



BbInonHATb NpUBNMXKEHHBLIE BbIYMCNEHMS, UCNONb3Ys NpaBuia OKpyrineHus,
aenatb NPUKUOKY U OLEHKY pe3yribTaTa BblY4UCIIEHUMN.

OnepupoBaTb NOHATUSIMU: CTEMNEHb C UefblM NnokasaTenem; craHgapTHad
dopma 3anucu OENCTBUTENBHONO 4uUcna, KOPEHb HaTypanbHOW CTEeneHu;
ncnonb3oBaTb nNoaxoAasawy d¢opMy 3annucu OeUCTBUTENbHbIX 4Yucen angd
peLleHna NpakTUYecKnx 3agay n npeacraBfieHns JaHHbIX.

OnepupoBaTb NOHATUAMWU: CUHYC, KOCUHYC WU TaHreHC NPOU3BOSILHOIO yrna;
ncnosnb3oBaThb 3anucb NPOM3BOSIEHOIO yrna yepes obpaTHble
TPUroHoMmeTpudeckne OyHKLNN.

YpaBHeHMA U HepaBeHCTBA

OnepupoBaTb NOHATUAMU: TOXOECTBO, YpaBHEHME, HEPABEHCTBO; Lenoe,
paunoHanbHoe, nppauunoHarnbHoe ypaBHeEHME, HEepaBEHCTBO;
TPUrOHOMETPUYECKOE YpaBHEHNE;

BbinonHaTe npeobpa3oBaHns TPUrOHOMETPUYECKUX BbIPAXXEHUN U pellaTb
TPUrOHOMETPUYECKNE YPaBHEHMUSI.

BbinonHaTe npeobpasoBaHna LenbiX, pauMoHarnbHbIX U MppauMoHanbHbIX
BblpaXXeHM”n W pewatb OCHOBHble TuMbl UenblX, pauuMoHarnbHbIX W
nppaumoHarbHbIX ypaBHEHUA N HEPABEHCTB.

[MpUMEHATb ypaBHEHUS WU HepaBeHCTBa ANA pPELUEeHUs MaTemaTuyecKnx
3agad 1 3agad 13 pasnuyHbix 0b6rnacTen Haykm 1 pearibHOM XU3HMW.

MogenupoBaTb pearnbHble CUTyauun Ha 4A3blke anredbpbl, COCTaBNATb
Bblpa)XeHUs, YpaBHEHMWsl, HepaBEHCTBaA MO YCMOBUIO 3ajadn, uccregosaTb
NMOCTPOEHHbIE MOAENN C UCNONb30BaHMEM annapaTta anrebpsbl.

PYHKUMM 1 rpaduKkun

OnepupoBaTb NOHATUAMW: PYHKUNA, CNOCODbl 3aaaHns yHKUuK, obnacTtb
onpegeneHna U MHOXECTBO 3HayeHUNn QYHKUUK, rpadouk (PyHKUMKN, B3aVMHO
obpaTHble YHKLUUK.

OnepupoBaTb MOHATUAMU: YETHOCTb W HEYETHOCTb (PYHKUUW, Hynn
YHKLNKN, NPOMEXYTKN 3HAKONOCTOSHCTBA.

Mcnonb3oBaTb rpadomkm oyHKUUIA ON9 peLleHns ypaBHEHUN.

CtponTb 1 YntaTb rpadukm AUHENHON PYHKUMW, KBaapaTUYHON OYHKLMM,
CTeneHHON PYHKLNN C LuenbIiM nokasatenem.

Wcnonb3oBaTtb rpadukn yHKUMKM Ona MccregoBaHus  MNpoLeccoB WU
3aBMCUMOCTEN NPU peLleHnn 3agad U3 gpyrux y4ebHbix NnpeaMeToB U pearnbHON
XW3HW; BblpaxaTb (hopMyriamum 3aBUCUMOCTU MeXY BENUYMHAMMN.

Havyana matemaTunyeckoro aHanusa

OnepupoBaTb MOHATUAMMW: MNOCNEAOBATENIbHOCTb, apudmMeTndeckas W
reomeTpuyeckasa nporpeccun.

OnepupoBaTb NOHATUAMU: 6GeckoHe4yHO YObiBalowas reomeTpuyeckas
nporpeccusi, cymma 6eckoHe4qHO ybbiBatoLen reomeTpmyecKon Nporpeccum.

3apaBaTb NocnegoBaTeNibHOCTU pasnnYHbIMKM cnocobamu.

Mcnonb3oBaTtb CBOMCTBa nocrnegoBaTenilbHOCTEM UM Mporpeccun  ans
pelleHnsa pearnbHbIX 3a4ad NpUKNagHoro xapakrepa.

MHoXxecTBa 1 noruka

OnepupoBaTb NOHATUAMWU: MHOXECTBO, Onepaunn Hag MHOXeCTBaMu.



Mcnonb3oBaTb TEOPETMKO-MHOXXECTBEHHbIM —annapat Ans  onucaHus
peanbHbIX MPOLIECCOB U SABMEHWIA, NPU pelleHun 3adad u3 Opyrmx y4ebHbix
npeameToB.

OnepupoBaTb  MOHATUAMW:  OnpedeneHve, Teopema,  CINeACTBuUE,
[10Ka3aTenbCTBO.

11 KNNACC

Yucna n BbluncneHums

OnepupoBaTb MNOHATUAMM: HaTypasibHOe, Lernoe 4Yucro; WUCnonb3oBaTb
NPU3HaKN OeSIMMOCTU LenbIX YMcer, pasfioXXeHne Yymcria Ha NpoCcTble MHOXUTENN
ON18 pelleHns 3agau.

OnepupoBaTb NOHATUEM: CTENEHb C paLUMOHasbHbIM MOKa3aTenem.

OnepupoBaTb NOHATUSAMU: Norapudm Yucna, AeCcATUYHble U HaTypanbHble
norapudmsil.

YpaBHeHMA U HepaBeHCTBA

MpumMeHATb CBOWCTBa CTeneHn Ana  npeobpasoBaHUsA  BblpaXKeHWUM;
onepuvpoBaTb MOHATUAMMU: MNoKasaTefbHOEe ypaBHEHWE WU HEepPaBEHCTBO; peluaTtb
OCHOBHbIE TUMNbI NOKa3aTesnbHbIX YpaBHEHUN U HEPABEHCTB.

BbinonHAaTe npeobpa3oBaHnsa  BbipaXeHUW, CcoaepXalimx Jorapugmbl;
onepuvpoBaTb MOHATUSAMWU: fnorapuPMuUyeckoe YypaBHEHME W HepaBEeHCTBO;
pewaTb OCHOBHbIE TUMbI JTOrapnuPMmUYEeCcKnX ypaBHEHUN N HEPABEHCTB.

HaxoonTb pelueHns npocTeninx TPUroHOMeTPUYECKNX HEPaBEHCTB.

OnepupoBaTb MOHATUSMU: CUCTEMA NIMHENHLIX YPABHEHUN N €€ peLleHuE;
MCNoNb30BaTb CUCTEMY JIMHEWHLIX YPaBHEHUW AN peLlleHna MNpakTU4eCKuX
3agau.

HaxoguTb pelueHns NpoCcTeNLLMX CUCTEM N COBOKYNHOCTEN paLMOHanbHbIX
YpaBHEHUN 1 HEPABEHCTB.

MogenupoBaTb pearnbHble CUTyauun Ha 4A3blke anredbpbl, COCTaBNATb
BblpaXXeHUs, YpaBHEHWs, HepaBeHCTBa UM CUCTEMbl MO YCNOBUIO 3ajaywu,
nccnegoBaTb NOCTPOEHHbIE MOAENN C UCMONb30BaHMEM annapaTa anredpbl.

PYyHKLUUM 1 rpadpuKun

OnepupoBaTb MNOHATUAMWU:  Nepuogndeckas  YHKUUS,  NPOMEXYTKM
MOHOTOHHOCTM  OYHKUMW, TOYKM 3KCTpeMyMa dyHKUMKM, Hambonbliee WU
HauMeHbLLee 3HadYeHus QYHKUUMM Ha NpOMEeXyTKe; WCNnonb3oBaTb WX ANs
nccrnenoBaHusa oyHKUUK, 3a0aHHON rpadoUKOM.

OnepupoBaTb NOHATUAMKU: rpaddMKM NokasaTeribHOW, norapummuyeckon n
TPUrOHOMETPUYECKUX DYHKLNIW; n3obpaxkaTb MX Ha KOOPAWUHATHOM MIIOCKOCTU U
MCcnonb3oBaTh A5 peLleHns ypaBHEHUI 1 HEPABEHCTB.

N3o06paxaTb Ha KOOPAUHATHOWM MIOCKOCTU rpacmnkmn NUHENHbIX YpaBHEHWUN
N UCnonb3oBaTb UX OS5 PELUEHNA CUCTEMBI JIMHENHBIX YPaBHEHUMN.

Ncnonb3oBaTtb rpadukn yHKUMM Ona MccrneoBaHUs  MNpoLeccoB WU
3aBMCUMOCTEN N3 APYrNX y4eBHbIX OUCLMMINH.

Hauyana matemaTnyeckoro aHanusa

OnepupoBaTb NOHATUSAMW: HeNnpepbIBHAA PYHKLNA; NPOU3BOAHAA (PYHKLUMM;
MCcnonb3oBaTb reoMeTpuyeckum u U3NYECKUIA CMbICTT NPOM3BOAHOM ANs
pelleHns 3agad.



Haxoautb Npon3BoaHbIE anemMeHTapHbIX dYHKLMIA, BbIYUCIATb
NPON3BOAHbIE CYMMbI, NPOU3BEAEHUNS, HACTHOIO PYHKLINNA.

Mcnonb3oBaTb  NPOM3BOAHYK AN UcCrefoBaHust  OYHKUMKM  Ha
MOHOTOHHOCTb W 9KCTPEMYMbI, MPUMEHATb pe3ynbTaTbl WUCCAeLOBaHUS K
NOCTPOEHUIO rpacoUKOB.

Mcnonb3oBaTb NPoOM3BOAHYIO ASI1 HAXOXOEHUA Haunyylero pelleHust B
npuknagHblX, B TOM Yncne coumnanbHO-3KOHOMUYECKNX, 3a4avax.

OnepupoBaTb MOHATUAMMK: nNepBooOpasHass W uWHTerpan; noHUMaTb
reoMmeTpmyecknn n n3n4eCcKnin CMbICI MHTEerpana.

HaxoanTtb nepBoobpasHblie aneMeHTapHbIX OYHKUNIA; BbIYMUCAATD MHTErparn
no dopmyne HetoToHa—JlenbHmua.

PewaTtb npuknagHble 3agayn, B TOM 4YuCre coumaribHO-3KOHOMUYECKOro n
du13nyeckoro xapakrepa, cpeacresaMmm MaTemMaTMYeCKoro aHanmsa.



TEMATUYECKOE NMNIAHUPOBAHUE
10 KINACC

KonuyectBO 4yacoB

ANEeKTPOHHbIe

Ne
HauvmeHoBaHue pa3aenoB U Tem (uncppoBblie)
2/ NPOrpaMMmbi Bcer KOHT6p011beI I'Ipalémqecxu o6pasoBaTenbHbIe
o e paboTbl e paboTbl pecypchbi
MHo>ecTBa paumoHarnbHbIX U BubnoTeka LIOK
geMCTBMTeanb'X Hncer. 14 2 https://m.edsoo.ru/1568aba
auMoHarnbHble YpaBHEHMUS U 3
HepaBeHCTBa )
bubnuoTteka LJOK
®yHKUum 1 rpacpuky. CTenens 6 https://m.edsoo.ru/1568aba
LienbiM nokasaTenem 3
ApudmMeTnyYecknin KopeHb N—omn Bubnnoteka LJOK
cteneHun. NppaunoHanbHble 18 2 https://m.edsoo.ru/1568aba
ypaBHEHMUSI U HEPaABEHCTBa 3
dopmynbl Bubnunoteka LJOK
TPUrOHOMETPUN. TPUrOHOMETPUYECKN 22 1 https://m.edsoo.ru/1568aba
€ ypaBHeHMS 3
BubnuoTteka LJOK
NMocnenoBaTenbHOCTM U NpOrpeccum 5 https://m.edsoo.ru/1568aba
3
MoBTOpEHUe, 0b606LeHne Bubmmorexa LIOK
P ’ HEeHIE, 3 1 https://m.edsoo.ru/1568aba
cucTemMaTtmsaums 3HaHum 3
OBLEE KOJIMYECTBO YACOB MO 68 6 0

NPOIrPAMME




11 KINTACC

KonunyectBO 4acoB ANEeKTPOHHbIE
Ne HanmeHoBaHue pa3genoB u (uncppoBblie)
n/n TeM nporpamMmbl Bcero KontponbHete  Mpaktuueckne obpasoBaTtenbHble
paboTbl paboTbl pecypchbl
CTteneHb € paunoHasnbHbIM
1 nokasatenem. [lokasatenbHas 19 1 Bubnnoteka LJOK
dyHKkums. NokaszaTenbHble https://m.edsoo.ru/f11c4afd
ypaBHEHMWSI 1 HEPABEHCTBa
JTorapnpmnyeckasa pyHKUMS. Bubnmoteka LIOK
2 Torapucpmmieckme ypasHeHns 12 https://m.edsoo.ru/f11c4afd
N HepaBeHCTBA
TpuroHomeTpnyeckne yHKLUK
3 N X rpacuku. 9 1 Bubnnoteka LJOK
TpuroHomeTpuryeckme https://m.edsoo.ru/f11c4afd
HepaBeHCTBa
4 MpounssogHas. NpnmeHeHne o4 1 Bubnnoteka LJOK
NpPoOM3BOAHOW https://m.edsoo.ru/f11c4afd
Bubnnoteka LJOK
5 MHTerpan n ero npumeHeHus J https://m.edsoo.ru/f11c4afd
y Bubnuoteka LLOK
6 Cuctemsl ypaBHeHuit 12 1 hitps://m.edsoo.ru/f11c4afd
Bubnnoteka LJOK
/ HaTyparbHble 1 uenble uncna 6 hitps:/m.eds00.ru/f 1cdafd
8 MosTOpeHue, 06obLLeHme, 18 Bubnunoteka LLIOK
cucTemMaTmsaumst 3HaHum https://m.edsoo.ru/f11c4afd
OBLEE KOJIMYECTBO YACOB MO 102 4 0

NPOIrPAMME







NOYPOYHOE MIAHUPOBAHUE

10 KNNACC

Ne

n/ Tema ypoka
n

KonuyecTtBO 4yacoB

Bcer
o

KoHTpOnbHbI
e paboTbl

MpakTnyeckun
e paboTbl

[OaTta
U3y4vyeHun
f

ONEeKTPOHHbIe
uncpoBble
obGpas3oBaTenbHble

pecypchl

MHoXecTBO, onepaunu
Ha[d MHOXXeCTBaMW.
Anarpammbl
Ounnepa—BeHHa
PauyuoHanbHble Yucna.
OObIKHOBEHHbIE U
aecsatnyHble gpobn,
NpoueHTbl, 6eckoHeYHbIe
nepuogunyeckue apobu

ApndpmeTtnyeckue
onepauuu c
paunoHanbHbIMN
yucnamu,
npeobpasoBaHus
YMCIOBbIX Bblpa)XEHN

MpumeHeHne gpoben n
NPOLEHTOB AN peLleHns
npuKNagHbIX 3agayv n3s
pasnn4yHbIX oTpacneu
3HaHUW 1 peanbHoOn
XWU3HU

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

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

Bubnnoteka LJOK
https://m.edsoo.ru/4d7{95f
e

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

MpumeHeHne gpoben n
NPOLIEHTOB 4S5 peLleHns
npuknagHblx 3agad m3

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




pasfiMyHbIX oTpacneu
3HaHWUN N peanbHOn
XN3HW. [JeNCTBUTESNbHbIE
ymncna. PaunoHanbHble U
nppaunoHarsbHble Yncna

CtapTtoBas

Bubnnoteka LJOK

6 AanarHocTtuyeckasi pabota https://m.edso0.ru/2{36a36
Nno matemaTuke f
ApudpmeTndeckme BuGnmoTexa LIOK

7 onepaunn https://m.edsoo.ru/a97a12
AENCTBUTESTbHBIMM 49
yncrnamm avy
MpnbnmxéHHble
BblYWCNEHUS, NpaBuna Bubnnoteka LJOK

8 OKPYrNeHust, NPUKMAKA U1 https://m.edsoo.ru/cb723fb
oLeHKa pesynbTaTta d
BbIYUCIIEHUI
ToxpgectBa n Bubnnoteka LJOK

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

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

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

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




APOOHO-pauUnoHanbHbIX
YpPaBHEHUN N HEPABEHCTB
KoHTponbHasa paboTa no
Teme "MHoXecTBa
pauMoHanbHbIX U

https://m.edsoo.ru/6ec7al
07

Bubnuoteka LJOK

14 ; https://m.edsoo.ru/1914a3
AENCTBUTENbHbIX YMCETT. 39
PaunoHanbHble —
ypaBHEHUS N HepaBeHCTB"
dPyHKUMSA, cnocobbl Bubnmoteka LIOK
15 3aM1aHMS DYHKUMM. https://m.edsoo.ru/226eea
BsanmHo obpaTHble of
dYHKUMN =
MpadmKk pyHKLNN.
ey oTpepc e Suomorera LK
16 https://m.edso0.ru/763e75
QYyHKUMN. Hynn pyHKUMN. ce
[MpomexyTku -
3HaKOMOCTOSAHCTBA
UETHbIE N HEYETHbIE Bubnmorexa LIOK
17 https://m.edsoo.ru/ff4564a
YHKUMN d
CreneHb ¢ Uenbim
nokasaTterem. Bubnuoteka LLIOK
18 CtaHpapTHasa doopma https://m.edso0.ru/66446d
3anncu 0encTBUTENbHOrO 3e
yucna
Mcnonb3oBaHue
nogxoasien gopmsl Bubnuoteka LJOK
19 3anncn JeNCTBUTENbHbIX https://m.edsoo.ru/6eadc6f

ypucen ana peweHund
NpPakKTn4eCknx 3agad 1

1




npeacrtaBlieHnA OaHHbIX

CteneHHast oyHKUMS C
HaTyparnbHbIM 1 LiefbIM

Bubnuoteka LLIOK

20 " https://m.edsoo.ru/3f25a04
nokasarternem. Eé 7
CBOMCTBaA U rpacumk -
ApudmMeTnYecKnin KopeHb Bubnnorexa LIOK

21 y https://m.edso0.ru/d82c36
HaTyparnbHON CTeNeHn 44
ApnmMeTnYeCcKnin KOpeHb Bubnmorexa LIOK

22 N https://m.edsoo.ru/fe7fc4d
HaTyparnbHOWN CTeNeHu b
Monyronosas Bubnnoteka LJOK

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

24 apudMeTUYECKOro KOpHS https://m.eds00.ru/c33898
HaTypanbHOW CTENEHU 65
CeovcTBa Bubnnoteka LJOK

25 apudMeTUYECKOro KOpHS https://m.edso0.ru/444c4b
HaTyparnbHOWN CTEeNeHu 9c
HencTteunsa c Bubnnoteka LJOK

26 apudMeTnYeCcKMMmn https://m.edso0.ru/54b815
KOPHSIMW N—OWN CTENEeHU c5
[encTteunsa c Bubnuoteka LJOK

27 apudMeTnYeCcKMMmn https://m.edsoo.ru/83105a
KOPHAMM N—OWN CTEMNEHU Oe
[encTteunsa c Bubnuoteka LJOK

28 apumeTMyecKnmMm https://m.edsoo.ru/2abic7
KOPHAMM N—OWN CTEMNEHU bc

29 [encTteunsa c Bubnnoteka LJOK




apumeTnyecKnmMm
KOPHAMM N—OWN CTEMNEHU

https://m.edsoo.ru/eacb05
3c

Henctena c Bubnuoteka LLIOK

30 apupmMeTnyecKkumMn https://m.edsoo.ru/8a5ada
KOPHSIMW N—OW CTENeHN 51
PeweHuve Bubnuoteka LLIOK

31 nppaunoHarbHbIX https://m.edso0.ru/69106a
ypaBHEHUW N HEPABEHCTB e/
PeweHune Bubnnoteka LJOK

32 nppaunoHasnbHbIX https://m.edso0.ru/9362fea
ypaBHEHU N HEPABEHCTB 9
Pewenuve Bubnnoteka LJOK

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

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

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

36 KOPHS! N-OiA CTENEHM https://m.edsoo.ru/eb0ccS

e3

CsowcTBa 1 rpaduk 5|/|6n.|/|0Te|<a LIOK

37 KODHS! N-0#i CTENEHN https://m.edso0.ru/5f2909b

5

KoHTponbHasa paboTta no
Teme "ApnmeTmnyeckun 5M6H_MOTeKa HOK

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

KOPEHb N—OW CTEMNEHM.
MppaunoHanbHble

0




ypaBHEHUS U
HepaBeHcTBa"

CUHYyC, KOCUHYC 1 TaHreHc

Bubnnoteka LJOK

39 https://m.edso0.ru/5f605ed
YMCIOBOro aprymeHTa 0
CWHYC, KOCMHYC N TaHreHeC Bubnmorexa LIOK

40 ’ https://m.edsoo.ru/ec9f4d7
YMCIOBOro aprymeHTa 3
ApPKCHHYC, apKKOCUHYC 1 Bubnnoteka LJOK

41 apKTaHreHC YNCroBoro https://m.edsoo.ru/b8f5d49
aprymeHTa a

o | Aorcumye shoceo Svoriorera LOK

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

aprymeHTa
TpuroHomeTpuyeckas
gﬁgg&:ﬁ;ﬁv’le Bubnnoteka LJOK

43 https://m.edsoo.ru/6df195a
TPUrOHOMETPUYECKMNX 0
JPYHKLMN YNUCITOBOIO =
aprymeHTa
TpuroHomeTpuyeckas
OKPYXHOCTE, Bubnunoteka LLIOK

44 ornpeAenerne https://m.edsoo0.ru/6b61cS
TPUrOHOMETPUYECKIX 78
JOYHKLMIA YNCITOBOIO —
aprymeHTa
OcCHOBHbIE Bubnuoteka LLIOK

45 TPUrOHOMETPUYECKME https://m.edsoo.ru/6ed2b3
doopmynbl ba

46 OcCHOBHbIE Bubnunoteka LIOK




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

47 '(I')pCVIHF(())BH:I:/IIeeTpI/I‘-IeCKVIe Bubnuoreka LIOK

https://m.edsoo.ru/b8a0ff2f

doopmynbl
OCHOBHbIE Bubnuoteka LLIOK

48 TpUroHoOMeTpu4eckne https://m.edsoo.ru/12d141
cbopMy b 3¢
MpeobpasoBaHne Bubnnoteka LJOK

49 TPUTOHOMETPUYECKNX https://m.edsoo.ru/e248c5f
BblpaXXeHum c
MpeobpasoBaHune bubnuoteka LJOK

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

51 TPUrOHOMETPUYECKMNX https://m.edsoo.ru/1f4655d
BblpaXXeHum a
MpeobpasoBaHne Bubnnoteka LJOK

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

53 TPUrOHOMETPUYECKUNX https://m.edsoo.ru/8fa598b
BbIpaXeHWM )
PeweHune Bubnnoteka LJOK

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

55 TPUrOHOMETPUYECKMNX https://m.edsoo.ru/a1f8d14
ypaBHEHUM 1

56 PeweHuve Bubnunoteka LIOK




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

57 TPUrOHOMETPUYECKNX https://m.edso0.ru/0d8a77
ypaBHEHWI 0d
PeweHne Bubnnoteka LJOK

58 TPUrOHOMETPUYECKNX https://m.edsoo.ru/cec287
ypaBHEHUM 74
PeweHune Bubnnoteka LJOK

59 TPUrOHOMETPUYECKNX https://m.edsoo.ru/e6eecb
ypaBHEHUM 50
Ob6o6weHne no Temam
OcHoBHbIe Bubnnoteka LJOK

60 TPUrOHOMETPpUHECKIE https://m.edsoo.ru/ae44ac
doopmynbl. 4c
TpuroHomeTpuyeckme -
ypaBHeHus"
KoHTponbHasa paboTta no
Teme "Gopmyribl Bubnnoteka LJOK

61 TPUTOHOMETPUN. https://m.edsoo.ru/b46a82
TpuroHomeTpuyeckme o8
ypaBHeHus"/Bcepoccumck =
asi npoBepoyHas pabota
NTorosast KOHTpONbHas Bubnnoteka LJOK

62 paboTta / Bcepoccuiickasa https://m.edsoo.ru/188bbf6
npoBepo4vHas paboTta c
c?miizunj::::éum 3HaHUN Bubnnorexa LIOK

63 https://m.edso0.ru/33e662

3a KypcC anre6pb| 1M Ha4an
MaTeMatTn4ecKkoro

9e




aHanusa 10 knacca
ApundpmeTtndeckas n

reomeTpudeckas
nporpeccumn. Bubnnoteka LJOK
64 Mcnonb3oBaHue 1 https://m.edso00.ru/d36669f
nporpeccuu ansg peLeHuns 8
pearnbHbIX 3a4au
NPUKNagHoOro xapakrepa
BeckoHeyHO yObIBatoLLan
e Suoruorera LOK
65 porp -y 3 1 https://m.edso0.ru/1cbf72b
OecKoHeYHo ybbiBatoLLemn ]
reoMeTpu4ecKom -
nporpeccum
dopmyna CnoXHbIX Bubnmorexa LIOK
66 1 https://m.edso0.ru/538fc43
NpOLEHTOB =
dopmyna CNoXHbIX Bubnuoreka LIOK
67 1 https://m.edsoo.ru/c2627¢e
NpOLEHTOB ca
Ob606LeHue,
cucTtemaTmsaums 3HaHum Bubnuoteka LJOK
68 3a Kypc anredpbl 1 Ha4an 1 https://m.edso0.ru/49f1b82

MaTeMaTU4eCcKoro
aHanu3a 10 knacca

OBLWEE KOJINHECTBO
YACOB MO MNMPOIrPAMME

68

7




11 KITACC

Ne

n

Tema ypoka

KonuuyecTBO 4YacoB

Bcer
o

KoHTponbH
ble paboThbl

MpakTnyeck
ne paboTbl

[OaTta
MU3yyeH
ns

ANEeKTPOHHbIe
undpoBble
obpasoBaTtenbHble
pecypchbl

CteneHb C paunoHalrnbHbIM
nokKasartenem

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

CBolicTBa cTeneHu

[MpeobpasoBaHme BblpaXXeHUN,
coAepKalmnx paumoHasnbHble
cTeneHu

[MpeobpasoBaHne BbipaKeHWUN,
coaepKalinx paunoHarnbHble
cTenexHu

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

Bubnnoteka LJOK
https://m.edso0.ru/3d87e
248

BubnuoTteka LJOK
https://m.edso00.ru/343c6
b64

[MpeobpasoBaHne BbipaKeHWUN,
coaepKaliux paunoHarnbHble
cTeneHn

MokasaTernbHble YpaBHEHUS U
HepaBeHCTBa

Moka3aTenbHble ypaBHEHUS U
HepaBeHCTBa

BubnuoTteka LJOK
https://m.edsoo0.ru/4064d
354

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

Bubnuoteka LJOK
https://m.edso0.ru/3d408
009

MokasaTenbHble ypaBHEHUS U
HepaBeHCTBa

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




MokasaTernbHble YpaBHEHUS U

Bubnunoteka LJOK

9 https://m.edsoo.ru/cebf1
HepaBeHCTBa
Oc6
[MokasaTesibHble YpaBHEHUS U Bubnmoreka LIOK
10 yp https://m.edsoo.ru/536de
HepaBeHCTBa
727
[MokasaTenbHas pyHKUUS, eé Bubnmoreka LIOK
11 N ’ https://m.edso0.ru/85bc8
CBOMCTBa U rpacuk 132
KoHTponbHaga paboTta no teme
"CTeneHb ¢ paumoHanbHbIM Bubnuoteka LJOK
12 nokasartenem. [okaszatenbHas https://m.edsoo.ru/58e8e
dyHKumMA. NokasaTernbHble 22
ypaBHEHUS U HepaBeHcTBa"
Bubnunoteka LJOK
13 Jlorapmndpm vncna https://m.edsoo.ru/3e323
0d4
[ecaTnyHble 1 HaTyparnbHble Bubnmoreka LIOK
14 https://m.edsoo.ru/1ea72
norapndmel 162
MpeobpasoBaHme BblpaXXeHU Bubnmoreka LIOK
15 ’ https://m.edso0.ru/da481
cogepxallunx norapmmesl 54c
MpeobpasoBaHune BblpaKeHUI Bubnmoreka LIOK
16 ’ https://m.edsoo.ru/4beff0
coaepXalmx norapndombl 3b
MpeobpasoBaHme BblpaXXeHUi Bubnmoreka LIOK
17 ’ https://m.edsoo.ru/fe189f
coaepxxalumnx norapmmesl d
18 [MpeobpasoBaHme BblpaXXeHUN, Bubnuoteka LJOK




cogepxaluunx norapmmeol

Jlorapugpmunyeckme ypaBHeHUs

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

Bubnunoteka LJOK

19 https://m.edso0.ru/30347
N HepaBeHCTBa
24e
Jlorapngpmundeckne ypaBHeHUs Bubnnorexa LIOK
20 P yp https://m.edsoo.ru/712ac
N HepaBeHCTBa
2d9
Jlorapngpmundeckne ypaBHeHuUs Bubnuorexa LIOK
21 https://m.edsoo.ru/9e3f4
N HepaBeHCTBa
bc9
Jlorapugpmuyeckme ypaBHeHu s Bubnmoreka LIOK
22 https://m.edsoo.ru/15bcT
N HepaBeHCTBa ofb
BubnuoTteka LJOK
23 d _(_)rapqu)wlqecxaﬂ PYHKUNS, https://m.edsoo.ru/d68bb
€€ CBOMCTBa U rpacuk 294
Bubnunoteka LJOK
24 J'I.c.)rapmvcpmmquKaﬂ PYHKUMS, https://m.edso0.ru/9d102
e€ cBoucTBa 1 rpadouk 051
TpuroHomeTpuyeckne Bubnuoteka LLOK
25 yHKLMM, UX CBONCTBA U https://m.edsoo.ru/beeff6
rpadoukn 46
TpuroHomeTpuyeckne Bubnnoteka LJOK
26 yHKLMM, UX CBONCTBA U https://m.edsoo.ru/d2e46
rpacpukm 01b
TpuroHomeTpuyeckne Bubnnoteka LJOK
27 dYHKLMKN, X CBOMCTBA U https://m.edsoo.ru/ba9da
rpadouku 96d
28 TpuroHomeTpuyeckmne Bubnuoteka LIOK




dYHKLMKN, X CBOMCTBA U

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

rpadouku c53
Mpynmepsl Bubnuoteka LLOK
29 TPUrOHOMETPUYECKNX 1 https://m.eds00.ru/5272b
HEepaBeHCTB 9ai
Mpynmepsl Bubnuoteka LLOK
30 TPUrOHOMETPUYECKMX 1 https://m.edso0.ru/0c837
HepaBeHCTB 397
Mpumepbl Bubnnoteka LJOK
31 TPUrOHOMETPUYECKMX 1 https://m.edsoo.ru/e6el19
HepaBeHCTB 01f
Mpymepsl Bubnnoteka LJOK
32 TPUrOHOMETPUYECKMX 1 https://m.eds00.ru/0f903
HepaBEeHCTB c75
KoHTponbHaga paboTta no teme
"Norapundmmyeckas pyHKUnS.
Jl;lorapmcplvmqecme ypaBHEHUS BuGnnoTeka LIOK
33 https://m.edso0.ru/10130
HepaBeHCTBa. T puroHomeTpuye 707
CKne OyHKLMN U NX —
rpadoukn. TpuroHomeTpruyeckme
HepaBeHcTBaA"
Bubnuoteka LJOK
34 HenpepbiBHbIE DYHKLNN 1 https://m.edsoo.ru/403bf
b0d
MeToa nHTepBanoB ans Bubnnoreka LIOK
35 1 https://m.edsoo.ru/6db0b
peLLeHns1 HepaBeHCTB 423
36 MeToq vHTepBanoB A 1 Bubnunoteka LJOK

peLleHnst HepaBEHCTB

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




elb
Bubnuoteka LJOK

37 [MpounsBogHas pyHKLMN https://m.edsoo.ru/0731a
d3d
Bubnunoteka LJOK
38 MpounssogHasa pyHKLMM https://m.edsoo0.ru/723dd
608
feomeTprnyecKkun u Bubnnoteka LJOK
39 duanyecknin cmbicn https://m.edso0.ru/6¢c8d3
npou3BOgHOM off
feomMeTprnyecKun 1 Bubnnoteka LJOK
40 doM3NYECKNIN CMbICTT https://m.edsoo.ru/a413e
NPOU3BOLAHOW cad
[MponsBoaHbIE 3NEeMEHTapPHbIX Bubnmoreka LIOK
41 g https://m.edso0.ru/c7550
dyHKUMI
e5f
[MponsBoaHbIE 3NEeMEHTapPHbIX Bubnmoreka LIOK
42 y https://m.edsoo.ru/14ab3
dYHKLMIN
cdb
MponsBogHasi Cymmbil, Bubnunoteka LJOK
43 npounsBeaeHns, YaCTHOro https://m.edsoo.ru/c12a0
dyHKUMI 552
[MponsBogHas CyMmbl, Bubnunoteka LJOK
44 npounsseneHns, 4acTHOro https://m.edso0.ru/d598f
PYHKLWA 201
[MpousBogHas cyMmmbil, BubnuoTteka LJOK
45 npounsseneHns, 4acTHOro https://m.edsoo.ru/1de34
dyHKUNN d4d
46 [MprMmeHeHne Npon3BOaHOM K Bubnuoteka LJOK

nccnenoBaHuo PYHKLUMA Ha

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




MOHOTOHHOCTb N 9KCTPEMYMbI
[MprMmeHeHne Npon3BOaHOM K

df9
Bubnuoteka LJOK

47 nceneaoBaHuio OyHKUMIA Ha https://m.edsoo.ru/a8cas
MOHOTOHHOCTb M 3KCTPEMYMbI ad4
[MpnmeHeHne NPoM3BOAHOM K Bubnuoteka LLOK

48 nceneaoBaHuio OyHKUMIA Ha https://m.edso0.ru/0b411
MOHOTOHHOCTb M 3KCTPEMYMbI edd
[MpnmeHeHne NPoM3BOAHOM K Bubnnoteka LJOK

49 nccnefoBaHUIO PYHKUNUA Ha https://m.edsoo.ru/cafdb
MOHOTOHHOCTb M 3KCTPEMYMbI d2f
HaxoxgeHne HanbonbLuero n Bubnnoteka LJOK

50 HauMMeHbLUEro 3Ha4YeHus https://m.edsoo.ru/fac78f
dYHKLUMN Ha OTpe3ke 05
HaxoxxgeHue HanbonbLuero u BubnuoTteka LJOK

51 HaUMEHbLLEro 3Ha4YeHus https://m.edsoo.ru/fb6a8
dyHKUMM Ha OTpe3ke acf
HaxoxxgeHue HanbonbLuero u BubnuoTteka LJOK

52 HaMMeEeHbLLEro 3Ha4YeHus https://m.edsoo.ru/cffcb7
JOYHKLMN Ha OTpe3ke =)
HaxoxgeHne HanbonbLuero n Bubnunoteka LJOK

53 HaUMeHbLLEero 3Ha4YeHus https://m.edso0.ru/d9469
(OYHKLMW Ha OTpesKe 916
HaxoxgeHne HanbonbLuero n Bubnunoteka LJOK

54 HaUMEHBbLLIEro 3Ha4YeHUns https://m.edsoo.ru/ad150
(YHKLMM Ha OTpeske 00e
HaxoxxaeHne HanbonbLuero u BubnuoTteka LJOK

55 HaUMEHBbLLIEro 3Ha4YeHUs https://m.edsoo.ru/86adc
dYHKLMKN Ha OTpe3Ke bfd

56 [MpumeHeHne nponsBogHON Bubnuoteka LJOK

0114 HaXO0XOEeHUA Hauny4yLlero

https://m.edso0.ru/13205




peLleHns B NpUKnagHbIx
3agadax, ansa onpegeneHns
CKOPOCTM npoLecca,
3agaHHoOro oopmyJsion nnu
rpadpukom

KoHTponbHaga paboTa no teme

o
o

Bubnunoteka LJOK

57 "MpounssogHas. NpumeHeHne https://m.edsoo.ru/{8ed5f
npounssogHon" 99
bubnuoTteka LJOK
58 MepBoobpasHas. Tabnuua https://m.edsoo.ru/d777e
nepBoobpasHbIX dfs
Bubnnoteka LJOK
59 MepBoobpasHas. Tabnuua https://m.eds00.ru/30c36

nepBoobpasHbIX

97b

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

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

WHTerpan, reomeTpuyeckum un
dom3n4ecknin CMbICIT MHTErpana

WHTerpan, reomeTpuyeckum un
doM3n4ECKMIN CMbICIT MHTErpana

Bubnuoteka LJOK
https://m.edsoo.ru/07eb4
64b

NHTerpan, reomeTpnyeckun u
dun3nyecknin cMbICn MHTerpana

BbluncrneHune nHterpana no

Bubnunoteka LJOK

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

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

65 BblyncneHune nHterpana no Bubnuoteka LJOK




dopmyne
HbtoToHa—JlenbHuua

BbluncneHune nuterpana no

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

Bubnuoteka LLOK

66 dopmyne https://m.edsoo.ru/41da4
HbtoToHa—JlenbHuua 31a
Cuctembl NMNHENHbIX Bubnuoteka LIOK

67 . https://m.edsoo.ru/b6482
ypaBHEHUN

35a

Cuctembl NMNHENHbIX Bubnunorexa LIOK

68 . https://m.edsoo.ru/5ab83
ypaBHEHWMN 364
PelwweHne npuknagHbix 3agad Bubnuoteka LJOK

69 NOMOLLbIO CUCTEMbI IMHEWHbIX https://m.edsoo.ru/a4d65
ypaBHEHUN eeb5
PelweHne npuknagHbix 3agad BubnuoTteka LJOK

70 NMOMOLLIbIO CUCTEMbI JIMHENHbIX https://m.edsoo.ru/aa596
ypaBHEHUN 2ei
Cuctembl 1 COBOKYMHOCTU
Ueneix, paLMOHBTLHolX, Bu6moTexa LIOK

71 PP ’ https://m.eds00.ru/48190
nokasaTernbHbIX, ) 475
norapmgMnYeCcKmx ypaBHEHNN —
N HEpPaBEHCTB
Cuctembl 1 COBOKYMHOCTU
Uenbix, paUMOHBNLHoX, Bu6moTexa LIOK

72 PP ! https://m.edsoo.ru/2dbd3
nokasaTesbHbIX, ) 850
norapmMUYeCcKmUx ypaBHEHNN —
N HEPABEHCTB

73 Cuctembl M COBOKYMHOCTU Bubnuoteka LIOK




uenbix, paunoHarbHbIX,
nppaumnoHarnbHbIX,
nokasaTternbHblX,
norapugoMnYecKkmx ypasHeHUn
N HEpPaBEHCTB

Cucrtemsbl 1 COBOKYIMHOCTHU
uenbiX, paunoHarnbHbIX,

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

Bubnnoteka LJOK

74 viPpaLoHaribHbIx, https://m.edsoo.ru/81ccc
nokasaTenbHblIX, ) e
norapnmmnyecknx ypaBHeHum —
N HEPABEHCTB
Mcnonb3oBaHue rpadukos Bubnnoteka LJOK

75 dYHKUNIN ONA peLlleHuns https://m.edso0.ru/03994
YPaBHEHWI N CUCTEM 9bf
Mcnonb3oBaHue rpacukos BubnuoTteka LJOK

76 yHKUMI ANg peLueHuns https://m.edsoo.ru/a7d95
YPaBHEHWI N CUCTEM 79
MpuMeHeHne ypaBHEHUHN,
CUCTEM M HEPABEHCTB K BubnmoTexa LIOK

77 PELLICHITIO MaTeMaTHecKiix https://m.edsoo.ru/ca878
3aay 1 3aaaq 3 pasnuuHbIX deb
obnacTten Hayku U peanbHOM —
XKU3HU
KoHTponbHaga paboTta no teme Bubnunoteka LJOK

78 "MIHTerpan n ero npuMeHeHus1. https://m.edsoo.ru/471c7
Cucrtembl ypaBHeHUA" 35b
HaTtypanbHble 1 uenble Yncna Bubnmoreka LIOK

79 g https://m.edsoo.ru/3ceel
B 3a4a4ax u3 peasibHON XU3HU 307

80 HaTypanbHble 1 Lenble Ynucna Bubnuoteka LJOK




B 3aavax u3 pearibHOW XU3Hu

HaTypanbHble 1 uenble Yncna

https://m.edsoo.ru/a35al
31d

Bubnunoteka LJOK

81 g https://m.edsoo.ru/ef10c
B 3aa4ax U3 peanbHOWN XXN3HN 49
Mpu3Hakn 0enMMoCTy LienbIX Bubnuoteka LIOK
82 https://m.edsoo0.ru/51696
yucen
a67
[Mpn3Hakn 4ennMMOoCTn LenbIixX Bubnunorexa LIOK
83 https://m.edsoo.ru/fab81
yucen
cOe
[Mpu3Hakn 0enMMOoCTM LienbIX Bubnuoreka LIOK
84 https://m.edsoo.ru/ef2c6
yucen
e43
MoBTOpEHUNEe, 0606 EeHNE, BubnuoTteka LJOK
85 cuctemaTmaaums 3HaHUN. https://m.edso00.ru/0312¢c
YpaBHeHUS f8¢c
[MoBTOpeHne, o6obuieHne, Bubnunoteka LJOK
86 cucrteMaTmaaums 3HaHun. https://m.edsoo.ru/247d2
YpaBHeHUs fe7
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLOK
87 cuctemaTmaaums 3HaHuNn. https://m.edsoo.ru/e8b87
YpaBHeHUs 729
MoBTOpEHUe, 0606w eHNe, Bubnuoteka LJOK
88 cuctemaTmsaums 3HaHUN. https://m.edsoo.ru/1bf2fb
YpaBHeHus 98
MoBTOpEHUe, 0606w eHNe, Bubnuoteka LJOK
89 cucTteMmaTmnaaums 3HaHUN. https://m.edso0.ru/9c44c
YpaBHeHus 6ca
90 [MoBTOpEHue, o6obLLeHme, Bubnuoteka LIOK




cucrtemaTmnaaums 3HaHUN.
YpaBHeHus

[MoBTOpeHne, o6obuieHne,

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

Bubnunoteka LJOK

91 cucTtemaTmaaums 3HaHUN. https://m.edso0.ru/a8601
HepaBeHcTBa 4e1
MNoBTOpeHune, o6obLyeHme, Bubnuoteka LLOK
92 cuctemaTmnsayms 3HaHuN. https://m.edsoo.ru/5c45a
HepaBeHcTBa 60a
[MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
93 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo.ru/19304
HepaBeHcTBa aba
[MoBTOpPEHMNE, 0606 EHNE, Bubnuoteka LJOK
94 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo.ru/c3d4b
HepaBeHcTBa 282
MoBTOpEHUNEe, 0606 EeHNE, BubnuoTteka LJOK
95 cuctemaTmnsayms 3HaHuN. https://m.edsoo.ru/a20b8
CucrtemMbl ypaBHEHWI a4c
[MoBTOpeHne, o6obuieHne, Bubnunoteka LJOK
96 cuctemaTmnsayms 3HaHuNn. https://m.edsoo.ru/a0124
Cucrembl ypaBHEHMI 76d
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLOK
97 cuctemaTmaaums 3HaHuNn. https://m.edsoo0.ru/d620c
PyHKUNM 191
MoBTOpEHUe, 0606w eHNe, Bubnuoteka LJOK
98 cuctemaTmsaums 3HaHUN. https://m.edsoo.ru/70171
PyHKUMK 96f
O606L|J,eHV|e, cncrematTmdayuna BunonuoTteka LlOK
99  3HaHWi 3a Kypc anredpbl u https://m.edso0.ru/513c9

Ha4vyan MmatemMaTtn4yeckoro

889




aHanun3a 10-11 knaccos

O606weHne, cnctemaTunsaumsa
3HaHWI 3a Kypc anrebpbl 1

Bubnuoteka LJOK

100 Ha4dan maremMaTuyeckoro 1 https://m.edso0.ru/22769
aHanmn3a 10-11 knaccos 73
e T o suomorera LOK
101 ypP P 1 https://m.edso00.ru/3330f
Hayan matemMmaTuyeckoro
Zef
aHanusa 10-11 knaccos
e e e Suoorera LOK
102 yP P 1 https://m.edsoo.ru/cead3

Hayan maTemMaTu4eckoro
aHanun3a 10-11 knaccos

45e

OBLLEE KOJIMYECTBO YACOB MO
NMPOrPAMME

102







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsemblie npegMeTHbIE pe3yfibTaTbl OCBOEHUSA
OCHOBHOM OGpa3oBaTenbLHON NPOrpamMmMbl CpeaHero
ob6Lwero obpaszoBaHus

1

1.1

Yucna v BblMUCEHUA

OnepupoBaTb NOHATUAMN: paumoHanbHoe n
AENCTBUTENbHOE 4MCnO, OObLIKHOBEHHAst U OecATUYHas
Apobb, NPOLEHTbI

1.2

BbInonHATb apudmMmeTmyeckme ornepauum C
paunoHasibHbIMU U AENCTBUTENbHBIMU YUCTIaMK

1.3

BbinonHATe  NPUBNMKEHHbIE  BbIYUCIIEHMS,  UCMONb3YS
npaBuna OKpyrneHusl, genatb MNPUKUMOKY W OLEHKY
pe3ynbTaTta BblYUCNEHNI

1.4

1.5

OnepupoBaTb  MOHATUSIMM:  CTeNeHb  C  LEnbIM
nokasarernem, cTaHgapTHas dopma 3anucu
AEeNCTBUTENbHOIO 4Yncna, KOpeHb HaTyparbHOW CTeneHu;
ncrnonb3oBaTb noaxoasiyto cdopmy 3anucu
AENCTBUTENbHBIX YMCENn Ans PeLleHus NpakTUYeCcKnx
3afad v npeacTaBneHns aHHbIX

OnepupoBaTb MOHATUSIMUA: CUHYC, KOCMHYC W TaHIeHC
NMPON3BOJSILHOIO yrna; ncrnonb3oBaTb 3anncb
NMPOW3BOSLHOIO yrna yepes obpaTHble
TPUroHOMEeTpUYECKNE DYHKLIMM

2.1

ypaBHeHI/IFI N HepaBEeHCTBa

OnepupoBaTb  MOHATUSAMU:  TOXOECTBO, YpPaBHEHMUE,
HEepaBEeHCTBO, LeNoe, pauuoHarnbHoe, MppauuoHanbHoe
ypaBHeHue, HEepPaBEHCTBO, TPUroOHOMETPUYECKOe
ypaBHeHwue

2.2

BbinonHsTb npeobpasoBaHus TPUrOHOMETPUYECKUX
BbIPA)XXEHUI U peluaTb TPUroHOMETPUYECKNE YPaBHEHMS

2.3

2.4

BbinonHsaTb npeobpa3oBaHus LEenbiX, pauvoHanbHbIX W
MppaunoHarnbHbIX BblpaXXEHUI U pellaTtb OCHOBHbIE TUMbI
LenblX, pauMoHanbHbIX U UppaLUMoHanbHbIX YpaBHEHUI U
HEpaBEHCTB

MpUMEHATb ypaBHEHWA W HepaBEHCTBA AN peLleHus
MaTemMaTMyecKnx 3adad u 3agad u3 pasnuyHblx obnacren
HayKM 1 pearibHOM XU3HU

2.5

MOD,eﬂl/IpOBaTb pealibHble CUTYauuUn Ha A3blKe anre6pb|,
COCTaBIIATb BblpaXeHunda, YypaBHEHUA, HEepaBEHCTBa NO
ycnosu 3agaydn, uccrnenosaTtb NOCTPOEHHble MoAesin C
MCnoJib3oBaHMeEM arnaparta anre6pb|




OYHKUMN 1 rpaduKu

OnepupoBaTb MOHATMAMU: DYHKUUS, CMOCOObLI 3adaHust

3.1 dYyHKUUK, obnacTb onpeaeneHns n MHOXECTBO 3HaYEHUN
dYHKUNK, rpadmk pyHKUMN, B3aUMHO oBpaTHble oyHKUMN
39 OnepupoBaTb MNOHATUAMWU: YETHOCTb WU  HEYETHOCTb
' YHKUNKU, HYNIU PYHKLMN, NPOMEXYTKM 3HAKONOCTOSIHCTBA
33 |/|CI'IOJ'Ib30?8Tb rpacomkn  pyHKUMKM  ONa peleHuna
ypaBHEHUI
Ctpoutb © uutaTb rpadukm JNIMHEMHON  QOYHKLUUMK,
3.4 KBagpaTUYHOM (OYHKUUKW, CTENEeHHOW (PYHKUUM C LesSibiM
nokasaresiem
Mcnonb3oBatb rpadukn QyHKUMA ONa UccrefoBaHus
35 NPOLIECCOB U 3aBUCMMOCTEN MpPU peLleHun 3agad u3
' Apyrmx y4ebHbIX NpeamMeToB U pearnibHOW  XXU3HW,
BblpaXkaTb dhopMyrnaMmn 3aBUCUMOCTU MEXAY BENNYMHAMM
4 Havana matemaTtnyeckoro aHanunsa
41 OnepupoBaTb NOHATUAMMU: nocrnenoBaTenbHOCTb,
' apudmeTmyeckasa n reoMeTpudeckasi nporpeccum
OnepupoBaTb MNOHATUAMMK: BeCKOHeYHO yObliBatoLLas
4.2 reomeTpuyeckass  nporpeccus, cymma  OeCKOHEeYHO
ybbIBalOLLEN FEOMETPUYECKON NMPOrpeccum
4.3 3apaBatb nocnegoBaTenbHOCTU pasnUYHbIMKM cnocobamm
Mcnonb3oBaTtb  CBOMCTBA  MNOCNeAoBaTefIbHOCTEN U
4.4 nporpeccun onsa peleHust peanbHbiX 3agayv NpuKagHoro
XapakTtepa
5 MHoXecTBa 1 norvka
5 1 OnepupoBaTb MOHATUAMU. MHOXECTBO, oOnepaunn Hag
MHOXXecTBamu
Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapaTt Ans
5.2 onucaHus pearbHbIX NPOLIECCOB U SIBIEHUN, NPU PELLEHUN
3agad 13 gpyrux y4ebHblx npeamMeToB
53 OnepupoBaTb MNOHATUAMU. onpedeneHve, Teopema,
cneacTeue, gokasaTenbCTBO
11 KNACC
Kop NMpoBepsemble NnpeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
npoBepsieMoro  OCHOBHOW OOpa3oBaTesibHOW NPOorpaMmmbl CpegHero
pe3ynbTarta obLero o6pasoBaHus

1

Yucna v BblMUCEeHUd

1.1

OnepupoBaTb MOHATUSIMU: HaTypanbHoe, LEenoe YUCHO;
Mcnonb3oBaTb MNPU3HaKM  OENMMOCTM  LEenbiX  4ucen,
pasnoXXeHne Yncra Ha NPoCTble MHOXUTENWN OIS PELLEHNS
3agad




1.2

Ol'lepl/IpOBaTb noHATMEeM: CTeneHb C paunoHalribHbIM
nokKkasaTternem

1.3

OnepupoBaTb NOHATUSMU: lorapudM Yncna, OecaTUYHbIe
N HaTypanbHble norapudmbl

YpaBHEHUA U HEpABEHCTBA

2.1

2.2

MpumeHAaTb cBoMCTBa cTeneHn pnnd npeobpasoBaHus
Bblpa)XE€HU, OMNepupoBaTb MOHATUSMU: MOKasaTeNbHOe
ypaBHEHME W HEPaABEHCTBO; pellaTb OCHOBHbIE TUMbI
nokasaTtesibHbIX YpaBHEHUN N HEPABEHCTB

BbinonHAaTb Npeobpa3oBaHust BbIpaXXeHU, coaepKallmnx
norapugmel; onepupoBaTtb NOHATUAMU: fiorapmpmmnyeckoe
ypaBHEHME W HEPaABEHCTBO; pellaTb OCHOBHbIE TUMbI
norapnmMmnyecknx ypaBHeHUN N HepaBeHCTB

2.3

Haxogutb pelweHns npocTenmnx TPUrOHOMETPUYECKNX
HepaBeHCTB

2.4

2.5

2.6

OnepupoBaTb NOHATUAMMU: CUCTEMA JIMHENHBIX YPaBHEHUN
M e€ pelleHne; Wucnonb3oBaTb CUCTEMY JIMHEMHbIX
ypaBHEHUN OS5 peLleHnsa npakTuyeckmx sagad

Haxogutb peLleHns NPOCTENLLNX cucTem n
COBOKYMHOCTEN pauMoOHarbHbIX YpaBHEHUN M HEPABEHCTB

MopenupoBaTb pearnbHble CUTyauuu Ha S3blke anrebpbl,
COCTaBMSATb BbIPaXXEHWUsl, YpPaBHEHUS, HepaBeHCcTBa WU
CMCTEMbI MO YCMOBUIO 3afa4yn, UccrnenoBaTb NOCTPOEHHbIE
MOZENM C NCMOoSb30BaHWEM annapaTa anredpbl

3.1

3.2

DYHKUMM 1 rpadonKu

OnepupoBaTb MOHATUSAMWU:  nepuoaudeckaa  OYHKUUA,
NPOMEXYTKM MOHOTOHHOCTU (OYHKLUUU, TOYKM 3IKCTpemyma
dyHKUNKN, HanbBorbLLIee N HauMeHbLLee 3HaYeHUA PYHKLNK
Ha NPOMEeXyTKe; WCnosib3oBaTb WX AN UCCnenoBaHuUS
JyHKUMK, 3a0aHHON rpadouKoMm

OnepupoBaTb MOHATMSAMWU:  rpadMKkM  MOKasaTenbHOM,
norapugoMmMyeckon U1 - TPUrOHOMETPUYECKUX  (PYHKLNN;
n3obpaxatb WX Ha  KOOPOAMHATHOM  MNSIOCKOCTU U
MCNonb3oBaThb OS89 peLleHns ypaBHEHUA N HEPABEHCTB

3.3

3.4

4.1

N3obpaxaTb Ha KOOPOMHATHOW MIOCKOCTU  rpaduku
NMMHENHBbIX YpaBHEHUN M UCMNOMb30BaTb MX AN peLleHus
CUCTEMbI JIMHEWHbIX YpaBHEHUN

Mcnonb3oBatb rpadouku  pyHKUMA O UccriegoBaHus
npoLeccoB W 3aBMCUMOCTEN U3  APYrnX  y4ebHbIX
ANCLMNINH

Hauyana matematnyeckoro aHanusa

OnepupoBaTb  MOHATUAMMW:  HenpepbiBHas  PYHKUUS,
npou3BogHasa PYHKLMN; UCNONb30BaTb rEOMETPUYECKUN U
don3NYECKNN CMbICIT NPON3BOAHON AN peLleHna 3agay




4.2

4.3

Haxooute  nNpoun3BOAHble  dNeMeHTapHbIX  (OYHKUUA,
BblMMCIIATL  MPOU3BOAHbIE  CYyMMbl,  NPOU3BEAEHUS,
4YaCTHOro PyHKLNN

Mcnonb3oBaTtb NPpOM3BOAHYIO AN UccnegoBaHnsa yHKLNK
Ha MOHOTOHHOCTb W 3KCTPEMYMbI, MPUMEHSATb pe3ynbTaThbl
nccnenoBaHus K MOCTPOEHUIO rpadrkoB

4.4

Mcnonb3oBaTtb NPOU3BOAHYIO ans HaxoXaeHus
Hauny4ylwero peleHnss B MpuKkNnagHblX, B TOM 4ucne
couunanbHO-3KOHOMUYECKMX, 3agda4vax

4.5

4.6

4.7

OnepupoBaTb MOHATUAMWU: nepBoobpasHas W WHTerparn;
noHMMaTb reoOMeTpPUYEeCcKUn ”n  (PU3NYECKUA  CMBbICSI
NHTerpana

HaxognTb nepBooOpasHble aneMeHTapHbIX  GYHKLWUA,
BblYMCNATbL UHTerpan no gopmyne HotoToHa — JlenbHuua
PewaTb npuknagHble 3agayun, B TOM 4YuCne coumnanbHO-
9KOHOMMNYECKOro M (PU3NYECKOro XapakTepa, cpeacTBamu
MaTemMaTM4YeCcKoro aHanmsa




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

10 KIACC
Kon lNMpoBepsieMbIN aNeMeHT coaepKaHus
1 Yuncna n BblYMCHEHNS
PaunoHanbHble 4ucna. OObIKHOBEHHbIE W OecATUYHble Apobw,
NpoLueHTbl, BeckoHeYHble nepuoaunyeckme Opodbu. ApudmeTnyeckme
11 onepauum ¢ pauuoHanbHbIMK Hucramm, npeobpas3oBaHnNst YNCIIOBbIX
BblpaxxeHun. [lpumeHeHne p[pobenn M NPOUEHTOB ANsA  peLLeHus
NPUKNagHbIX 3afay U3 pasfvyHbIX OTpacfen 3HaHUM U pearbHOM
XN3HN
HencteutenepHble yucna. PaunoHanbHble 1 nppaunmoHasnbHble Yucna.
10 ApmcpmeT!(NeCKme ornepaumm C  OEUCTBUTENbHLIMW  YUCIaMW.
MpnbnmxKEHHbIE BbIYUCNEHUS, NpaBuia OKPYrfeHus, npukuaka wu
oLEeHKa pesynbTaTta BblYUCIIEHUI
CteneHb C uenbiM nokasatenem. CtaHgapTHas dopma 3anucu
13 ,D,GVICTBVITGJ:IbHOFO yucna. Wcnonb3oBaHue nogxogswen dOopMbl
3anucu OencTBUTESNbHbIX YMCen ANS pelleHns NpakTUYecKkux 3agad u
npeacraBneHnst AaHHbIX
14 ApudmMeTn4ecknn  KopeHb HaTypaanovVl ctreneHn. [enctBus ¢
apuPMeTUYECKNMM KOPHSAMM HaTyparbHOW CTENeHn
15 CWHYC, KOCUMHYC W TaHreHC 4MCoBOro aprymeHTta. ApPKCUHYC,
AaPKKOCUHYC, apKTaHreHC YNCNoBOro apryMmeHTa
2 YpaBHEHNS U HEpaBEHCTBa
2.1 ToxaecTsa 1 TOXAECTBEHHbIE Npeobpa3oBaHNSA
50 [MpeobpasoBaHne TPUrOHOMETPUYECKUX  BblpaXXeHun. OCHOBHbIE
TpUroHomMmeTpudeckme oopmynbl
53 YpaBHeHue, KOpeHb  ypaBHEHUA. HepaBeHCTBO, pelleHune
HepaBeHcTBa. MeToa nHTepBanos
2.4 PeweHune uenbix n gpobHO-paunoHarnbHbIX YPaBHEHUN U HEPABEHCTB
2.5 PewweHve nppaumoHasrbHbIX ypaBHEHUA N HEPABEHCTB
2.6 PelleHne TpUroHoMeTpuyeckmx ypaBHEHUN
57 MpumeHeHne ypaBHEHUI U HEPABEHCTB K PELUEHMI0 MaTeMaTN4eCKIX
3agay 1 3agay 13 pasnnyHbiX obnacten Haykm n peasnbHOM XNU3HW
3 PyHKUMN 1 rpadhmkm
3.1 ®PyHKUMSA, cnocobbl 3agaHnsa pyHKunn. Mpadmk yHKuun. B3anmHo
obpaTHble yHKUNN
Obnactb onpegeneHnss M MHOXECTBO 3HayYeHun dyHkumn. Hynn
3.2 QYHKUMK. TTpOMEXYTKM 3HAKONOCTOAHCTBA. YETHbIE W HEYETHbIE
dYHKLMN
3.3 CTeneHHast (byHKUMS C HaTypasnbHbIM W LenblM nokasatenem. Eé

cBouncTBa 1 rpacuk. CBoncTea 1 rpaduk KOPHS N-OM CTENEHU




3.4 TpuroHomeTpuyeckas _ OKPYXHOCTb, onpegeneHune
TPUFOHOMETPUYECKMX (PYHKLMIA YNCIIOBOIO aprymeHTa
4 Hayana matematundeckoro aHanuaa
41 MocnepoBaTenbHOCTHN, CNOCODObLI  3agaHWA  nocnefoBaTeNbHOCTEN.
MOHOTOHHbIE NOCNEOBATENBHOCTHU
ApudpmeTndeckass WM reomeTpuyeckas nporpeccun. BbecKoHeuvHo
ybbiBalowasi reometpuyeckass nporpeccnd. Cymma 6HeCKOHEe4YHOo
4.2 ybblBaloLWwen reomeTpuyeckon nporpeccun. Popmyna  CroXHbIX
npoueHToB. Mcnonb3oBaHue nporpeccum Ons pelleHns pearibHbIX
3agad NpuKnagHoro xapakrepa
5 MHoxecTBa 1 noruka
MHOXecTBO, onepaumm Hag MHoXxecTBamu. [uarpammbl dunepa —
5 1 BeHHa. [lpumeHeHune TEOPETUKO-MHOXECTBEHHOIO  annapata  Ans
ONucaHus pearnbHbIX MNPOLECCOB N SIBIEHUN, NPU peLleHnn 3agad 13
Apyrnx y4ebHbIX NpegmeToB
5.2 OnpepgeneHune, Teopema, crneacTeme, 4OKa3aTeNbCTBO
11 KNNACC
Kop NMpoBepsieMbIin 3NeMeHT coaepxaHus
1 Yncna v BblYMCHEHUS
1.1 HaTypanbHble 1 uenble Yncna. NpusHakn 4enmMmocTu LenblX Yncen
1.2 CTteneHb Cc paumoHanbHbiM nokasateniemM. CBOMCTBa CTENEHN
1.3 Jlorapudm vncna. [lecatTuyHble n HaTyparbHble norapugmsl
2 YpaBHeEHNSA U HepaBeHCTBa
2.1 [MpeobpasoBaHme BblpaXXeHUn, cogepxallmnx norapmpmeol
50 [MpeobpasoBaHme BbIpaXXeHWUn, coaepXallnx CTeNeHn ¢
pauMoHasnbHbIM NokasaTesiem
2.3 [Mpymepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 [MokasaTenbHble ypaBHEHUS] N HEPABEHCTBA
2.5 Jlorapngpmundeckme ypaBHeHNA U HepaBEeHCTBa
56 Cuctembl NNHENHbIX yp?BHeHI/IVI. Pem?Hme NPUKNagHbIX 3agad c
NMOMOLLIbKO CUCTEMbI SIMHENHBIX YPaBHEHUN
2.7 Cuctembl M COBOKYMHOCTU paUnoHanbHbIX YpaBHEHUN N HEPABEHCTB
[MpuMeHeHne ypaBHEHUW, CUCTEM W HEPaBEHCTB K pPELUEHUIO
2.8 MaTtemaTMyecKnx 3adad M 3agad u3 pasnuyHbiX obnacten Haykm u
peanbHOM XNU3HW
3 PyYHKUUM 1 rpadpmkm
®dyHkumna. [Mepuognyeckne QYHKUMU. [1POMEXYTKM MOHOTOHHOCTU
3.1 dyHKUMKM. MakcumMymbl U MUHUMYMbl  OYHKUMW. Hawnbornbliee u
HanMeHbLLEee 3Ha4YeHne OYHKLMM Ha NPOMEXYTKE
3.2 TpuroHomeTpuyeckne yHKLUKU, UX CBOMCTBA U rpadunku
3.3 [MokasaTtenbHass wn norapupmmyeckad @QyHKUMUA, KX CBOUCTBA U




rpaukm

Ncnonb3oBaHne rpadukoB OYHKUMWA ONS pPELEeHUs ypaBHEHUn U

3.4 9
NMHENHBIX CUCTEM
Mcnonb3oBaHue rpamkoB yHKUMIA ONS UccregoBaHus npoLeccoB U

3.5 3aBMICMMOCTEN, KOTOpble BO3HUKAKT MPU pelleHun 3agad 13 Opyrux
y4eOHbIX MPeaAMETOB U pearibHON XXWU3HU

4 Havana matemaTtunyeckoro aHanmsa

41 HenpepbiBHble  (pyHKUMM. MeTon wuHTepBanoB Ans  peleHus
HepaBeHCTB

49 |_|pOI/I3BOLI,HafI QyHKUMN. [eomeTpuyeckum u U3NYECKUA CMbICII
NPON3BOAHOWN

43 [MponsBogHble 3aneMeHTapHbIX QyHKUMA. PopMynbl  HaxoXOeHUs

' NPOM3BOAHON CyMMbI, NPON3BEAEHUS N HAaCTHOIo PyHKLUUMN

[MpymeHeHne  Npou3BOLHOWM K  MCCNegoBaHUMK  (PyHKUMA  Ha

4.4 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxgeHue Haubonbwero wu
HaMMeHbLLEro 3Ha4yeHns PyHKLMM Ha OTpeske
[MpMeHeHne NPoM3BOAHOM NS HAXOXOEHUA Hauny4ylero peLleHns B

4.5 npuknagHblX 3agadax, [Ana onpeneneHnda CKOpoCTUM npoLlecca,
3agaHHoro oopmysion nnu rpaconkom

4.6 MepBoobpasHas. Tabnvua nepBoobpasHbix

4.7 WHTerpan, ero reometpnydecknn n usnyeckum cmoicn. Bbluncnenue

nHTerpana no gopmyne HotoToHa — JlenbHuua




NMPOBEPAEMbIE HA EI3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEOHEIO OBLLEIN O OBPA3OBAHUA

Kon
npoBepsemMoro
TpeboBaHusA

NMpoBepsemblie TpeboOBaHMA K NpegMeTHbIM
pe3ynbTaramMm 0CBOEHUS OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpegHero o6uero o6pasoBaHus

BnageHve wmeTogamu OokasaTenbcTB, anroputMamu
pelleHns 3agay; ymeHne opMynnpoBaTtb 1 onepupoBaTb
MOHATUAMMU: onpegenexue, akcuoma, Teopema,
CrnefcTBMe,  CBOWCTBO,  NpPWU3HaK,  [oKasaTenbCTBO,
paBHOCWUIbHbIE (POPMYIMPOBKM;, MPUMEHSTb UX; YMEHUe
dopmynupoBate  obpaTtHoe M NPOTUBOMONOXHOE
yTBEPXKAEHME, NPUBOAUTL MNPUMEPHLI U KOHTPNPUMEPDI,
Mcnonb3oBaTb  METOA4 ~ MaTeMaTU4ecKkom  UHAOYKLUUW;
NPOBOAUTbL AOKasaTefNbHble pacCyXAeHUs1 Mpu peLLeHun

3agau, oueHnBaTb NOrNYeckyto NpaBuUibHOCTb
pacCcy>XgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOX€ECTBO, NOAMHOXECTBO, onepauuu Hag

MHOXeCTBaMK;  YMEHue  MCMNoNb30BaTb  TEOPETUKO-
MHOXECTBEHHbI annapat Ana OnucaHua  pearnbHbIX
NpOLECCOB U ABMEHU N NPpU peLLleHnn 3agad, B TOM Yucre
n3 Opyrmx yyeOHbIX MNpeaMeToB; YMeHue onepupoBaTtb
NOHATUAMMN: rpadd, CBA3HbLIM rpad, AepeBo, UKKII, rpad Ha
MNOCKOCTW; YMeHue 3ajaBaTb WM OnucbiBaTb rpadbl
pasnuyHbiMn - cnocobamu; mucnonb3oBaTb rpadbl  Npu
pelleHnn 3agay

YMeHne onepupoBaTb MOHATUAMMU: HaATypanbHOE 4MCIo,
Lenoe 4ucno, CTEMEHb C LENbIM MNokasaTenem, KOpeHb
HaTypanbHOW CTEMNEHW, CTeneHb C paunoHasnbHbIM
nokasaTernem, cTeneHb C OJeNCTBUTENbHbIM MoKa3aTenem,
norapucpm  umcna,  CUHYC, KOCUMHYC W TaHreHc
NPON3BOJSILHOIO yucna, ocTaTokK no MOAY-to,
paumoHanbHoe 4yucno, nppaumnoHanbHoe 4yuncno,
MHOXECTBa  HaTyparnbHblX, LUemblX, pauMOoHanbHbIX,
AENCTBUTESNbHbIX YNCEM; YMEHME UCMOMb30BaTh NPU3HAKK
JEennMocTu, HaMeHbLUNI obLwun aenvTtenb n
HanMmeHblLlee obuiee kpaTHoe, anroputMm EBknuaoa npwu
peLleHnm 3agav; 3HaKOMCTBO C pas3nM4YHbIMU
NO3ULMOHHbBIMU cucTtemamm CUMCIEeHNs; yMeHune
BbIMOMNHATL BbIYMUCIIEHNE 3HaA4YeHMn N npeobpasoBaHuUs
BblpaXXeHum co cTeneHsamu n norapudmamm,
npeobpa3oBaHna  APOOHO-paUNOHAnbHbIX  BblpaXXeHWUH;
yMEHNE ONnepupoBaTb MOHATUAMU: MOCreAoBaTENbHOCTD,
apudmeTmyeckas nporpeccus, reomeTpuyeckas
nporpeccusi, HGeckoHe4yHo YyObiBawowas reomMmeTpuyeckas




nporpeccusi; yMeHue 3agaBaTb nocrnefoBaTeNbHOCTU, B
TOM 4uCrie C NOMOLLbIO PEKYPPEHTHbIX (PopMyn; yMeHue
onepvpoBaTtb NOHATUAMMN: KOMIMeKCcHoe 4yuncno,
COMpPsKEHHblE KOMMSMEKCHble Yucna, Moaynb U aprymeHT
KOMMMEKCHOro y1cna, popma 3anmcu KOMNIEeKCHbIX Yncen
(reomeTpuyeckas, TPUroHOMeTpUuyeckas n
anrebpanyeckasi); ymMeTb Npou3BoauTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMKM  Yucramu;  NpuBOAUTL
npumepsl NCNOJSIb30BaHNSA KOMMEKCHbIX yncern;
onepuvpoBatb MOHATUAMM: MaTpuua 2x2 u  3x3,
onpegenutens  MaTpuubl, rEeOMETPUYECKUA  CMbICH
onpegenutens

YMeHne onepupoBaTtb  MOHATUSAMWU:  pauuoHarbHble,
nppauunoHarsbHble, nokasaterbHble, CTerneHHble,
norapugmuyeckme, TPUTOHOMETPUYECKUE YpPaBHEHUA W
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
MNOHATUSAMWN: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHne, YypaBHEHWEe, HepaBeHCTBO, cuUcTema
ypaBHEHU U HEPaBEHCTB, PaBHOCUSIbHOCTb YypaBHEHWUN,
HepaBeHCTB W CUCTEM; YMEHWe pellaTb YpaBHEHWS,
HepaBeHCTBA W CUCTEMbl C TMOMOLbLIO  PasfnYHbIX
NPUEMOB; pellaTb YpaBHEHUS, HEPABEHCTBA U CUCTEMbI C
napaMmeTpoM; NPUMEHATb YpaBHEHWsl, HepaBeHCTBa, WX
CUCTeMbl ONA pelleHnss maTemMaTuyeckmx 3agad M 3agad
N3 pasnn4yHblix obnacTten Haykm n peanbHOW XNU3HU

YMeHne onepupoBaTb MOHATUAMWU: (PYHKUUSA, YETHOCTb
PYHKUNKW, NEepUoaNYHOCTb  (PYHKUUKW, OrpaHUYEeHHOCTb
YHKLUUKN, MOHOTOHHOCTb (DYHKLWK, IKCTPEMYM (PYHKLMN,
Hanbornbllee M HauMeHbllee 3HayYeHus QyHKUUK Ha
NPOMeXyTKe,  HernpepbiBHAag  PYHKUMS,  aCUMNTOThI
rpadpuka yHKUMK, nepBass M BTOpas MpPOU3BOOHas
QPYHKUMN, reoMeTpudyeckun u  (U3NYecKkum CMmbICh
npoun3BoaHON, NnepBoobpasHas, onpeaenéHHbIn HTerpan;
YyMeHWe HaxoauTb acuMNTOThl rpadpuka PyHKUUK; yMeHne
BblMMCNATL  MPOU3BOLHbIE  CYyMMbl,  NPOU3BEAEHUS,
YAaCTHOrO0 M KOMMO3NLMU PYHKUUW, HAaXoOuTb ypaBHEHUE
KacaTtenbHOW K rpaduky QyHKUMN; YMEeHWe HaxoauTb
npon3BogHbIe afleMeHTapHbIX  QOYHKLUUNA; ymMeHune
ncnosnb3oBatb  MPOU3BOAHYHD AN nccnegoBaHus
dYHKUMIA, HaxoguTb HaumbonblimMe W HauMeHbluune
3HayeHUss QYHKUUKW; CTPOUTb rpadukm MHOrOYNEHOB C
MCNosib30BaHMEM arnaparta MaTemMaTU4ecKoro aHanmsa;
NPUMEHATb NPOU3BOAHYI0 AN HaXOXAEHUS Haunydlero
peweHns B MpuUKNagHblX, B TOM 4uCle couunarnbHO-
9KOHOMUYECKMX WU  (PM3NYecKUX 3agadvax; HaxoauTb
nnowaam n oO0bEMbI Uryp C MNOMOLbID WHTEerpana;




NPUBOAMTL NMPUMEpPbI MaTeMaTUYECKOro MOL4ENNMPOBaHUS C
noMoLbo AndepeHUnanbHbIX YpaBHEHUI

YMeHne onepupoBaTb MNOHATUAMU: rpadouk  YHKUMN,
obpaTHas QYHKUKUS, KOMMO3ULMS (PYHKUMIA, NUHENHas
dyHKUMA,  KBagpaTuyHas  OyHKUMS,  pauuoHarnbHas
QYHKUNSA, CcTeneHHas QyHKUMS, TPUTOHOMETPUYECKME
YHKUNK, oOpaTHble TPUroOHOMETPUYECKNE  (PyHKUMN,
nokasaternbHass M norapudmMmuyeckas YHKUMU; yMeHue
CTpOUTb rpadukM  U3yYeHHbIX YHKUUW, BbIMOMNHATb
npeobpasoBaHna rpadukoB (yHKUMA, MCNOMb30BaTb
rpadoukn ans m3yyYeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHnn 3agady u3 gpyrux yvyebHblx npeamMeToB M 3agad
N3 peanbHOW XNU3HW; BblpaxaTb hopMynamMmm 3aBUCUMOCTU
MeXay BenuyYnHamn; Ucnonb3oBaTb CBOMCTBA U rpadouku
QYHKUUI NS pelleHnsa ypaBHEHNN, HEPaBEHCTB M 3a4au C
napamMmeTpamMmun; nsobpaxaTb Ha KOOPAWHATHOM MOCKOCTU
MHOXECTBa pEeLUEeHUN YpaBHEHUW, HEPaBEHCTB U UX
cucTem

YMeHue peluaTb TEKCTOBbIE 3a4ayun pasHbiX TUMNOB (B TOM
Yyncre Ha NPOLEHTbI, AONN N YacTu, Ha ABMXeHne, paboTy,
CTOMMOCTb TOBApOB W YCryr, Hanoru, 3aga4u u3 obnacrtu
yrnpaBneHust JNUYHbIMA U CEMENHbIMU  DMHAHCaMW);
COCTaBMsITb BblpaXXeHWsi, ypaBHEHWS, HEPABEHCTBA U UX
CMCTEMbI MO YCMNOBMIO 3afaydn, UccrnegoBaTtb NonyyYeHHoe
pelleHre 1 oueHnBaTb NpaBOonoA0OHOCTb pe3ynbTaTos;
yMeHMe MogenupoBaTb pearibHble CUTyauuum Ha si3blke
MaTeMaTUKW;  COCTaBNATb  BbIPaXeHUs,  YpaBHEHUS,
HEepaBeHCTBA W WX CUCTEMbl NO YCNOBMIO 3adauu,
nccnenoBaTb MOCTPOEHHbIE MOAENN C UCMOSNb30BaHWEM
annapata anrebpbl, MWHTEPNPETMPOBaATb MOSYYEHHbIN
pesynbTat

YMeHue onepupoBaTtb NOHATUAMM: cpenHee
apudmeTnyeckoe, MmeanaHa, Hanbosnblee N HauMeHbLlee
3Ha4yeHus1, pasmax, gucnepcus, ctTaHgapTHoOe OTKITOHEHue
YMUCIOBOrO Habopa; yMeHune n3BnekaTtb,
NHTEPNpeTMpoBaTb WHGOPMALMIO, MPEeACTaBNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadgukax, oTpaKaroLlyto
CBOWCTBA pearbHbIX NPOLECCOB M AABMIEHUI; NPpeacTaBNATb
WHoOpMaLMIO C  NOMOLWb Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME [AaHHble, B TOM 4ucne c
NPUMEHEHNeM rpadnuyeckux MeTOAOB W  3NEKTPOHHbIX
CpeacTs; rpadon4eckm nccnegosaTb COBMECTHbIE
HabngeHnss C NOMOLLBbID AnarpaMm paccevBaHus U
NNHENHOW perpeccuu

YMeHne onepupoBaTtb MOHATUSAMWU: CRyYaWHbIA ONbIT W”
cnyvyanHoe cobbiTve, BEPOATHOCTb CNy4YamHOro cobbiTus;
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YMEHMNE BbIMUCNATbL BEPOATHOCTb C UCMOSIb30BaAHMEM
rpadpuyeckmx MeToaoB; NPUMEHATbL POPMYIIbl CIIOXEHNSA U
YMHOXEHUS BEPOATHOCTEWN, dopmyny NoJsTHOWM
BEpoATHoCTHN, dopmyny bepHynnu, KomMOMHATOpPHLIE
dakTbl U PopMyrnbl; OLEHUBaTb BEPOATHOCTU pearibHbIX
cobbITUIA; YMEHMe onepupoBaTb MOHATUSAMU: ClyyYanHas

BENUYKNHa, pacnpeneneHve BEPOSATHOCTEN,
MaTeMaTuyeckoe oxugaHve, Aucnepcus n crtaHgapTHoe
OTKINOHEHne cryyYanHom BEJINYNHBI, dyHKUMN
pacrnpegeneHuns n NSIOTHOCTU paBHOMEPHOTO,

nokasaTenbHOro 1 HoOpMaribHOro pacnpeneneHun; ymeHue
MCNonNb30BaTh CBOWCTBA U3YyYEHHbIX pacnpegeneHnn ans
peleHnss 3agad; 3HAKOMCTBO C TMOHATUSIMU:  3aKOH
Gonbwnx 4ucen, mMetoabl BbIGOPOYHBLIX MCCreaoBaHUN;
yMEHNE NpPUBOAMTb MNPUMEPbI  MPOSIBIIEHNA  3aKOHa
GonbliMx 4yMcen B NPUPOAHbIX U OOLLECTBEHHbIX
ABMEHUAX; YMEHME onepupoBaTb NOHATUAMMU: COYETaHue,
NepecTtaHoBKa, YMCMO COYETAHWUN, YUCNO NEPECTaAHOBOK;
GUHOM HbIOTOHA; YMEHWEe NPUMEHSTb KOMOUHATOPHbIE
dakTbl N pacCy>KaeHus Ona peleHus 3agad; oueHuBaTb
BEPOSITHOCTH peanbHbIX cobbITni; COCTaBNATb
BEPOATHOCTHYHO mMogernb n NHTEpPNpeTUpoBaTb
MONyYeHHbIN pe3ynbTaT

YMeHne onepupoBaTb MOHATUSMWU: Touka, npsiMas,
MAOCKOCTb, MPOCTPAHCTBO, OTPE30K, fy4, BENUYMHA Yrna,
NAOCKWUIA yron, [OBYrPaHHbIA Yron, TPEXrpaHHbIA Yros,
cKpeLymBatoLmnecs npsimMble, napannenbHOCTb 7
NnepneHAnKyNSAPHOCTb MPSIMbIX U NITOCKOCTEN, Yron Mexay
NPSAMbIMW, Yron Mexay npsIMOA W NIOCKOCTbIO, Yron
MeXay NIOCKOCTSAMU, PacCTOsIHME OT TOYKM A0 NITOCKOCTH,
pacCcTosiHMe Mexay npsIMbIMW, PacCTOsiHNE — MeXay
MAOCKOCTAMW; YMEHME UCMONb30BaTh NPU peLleHnn 3agay
N3y4YyeHHble (aKkTbl M TeopeMbl MNMaHUMETPUMU, YMEHUe
oUeHMBaTb pa3mepbl OOBLEKTOB OKPYXKaloLLEro Mupa;
CTPOUTb  MaTeMaTuvyeckme  MoAaenn C  MOMOLLbIO
reoMeTPUYECKNX MOHATUIA U BENWUYUH, pellaTb CBA3aHHbIe
C HUMW NpaKTUYECKMEe 3ada4n

YMeHue onepupoBaTb MOHATUSMW. Nnowagb urypsl,
06BbEM durypsl, MHOTOrpaHHUK, NpaBUNbHbINA
MHOTOrpaHHuK, ceyeHve MHOrOrpaHHuKa, Ky0,
napannenenvnen, npusama, nuMpamuga, durypa wu
MOBEPXHOCTb BpaLlEHWUs, UMNMHAP, KOHYC, wap, cdepa,
nnowanb cdepbl, Nnowaab MOBEPXHOCTU nNUpamMuapl,
NpU3Mbl, KOHycCa, uunuHapa, 00BHEM Kyba,
NPsIMOYrofibHOro napannenenuneaa, nMpaMmuabl, NPU3mbl,
UMNMHAPA, KOHyca, Llapa, pas3BépTka MNOBEPXHOCTH,
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CevyeHna KOHyca W uunuvHapa, napanfefbHble OCU Uin
OCHOBaHWIO, Ce4yeHne Lapa, Mf0CKOCTb, Kacallasaca
chepbl, UMNUHAOPA, KOHYCa; YMEHWE CTPOUTb CeYeHue
MHOrorpaHHuka, msobpaxaTb MHOrOrpaHHuKW, Urypbl u
NOBEPXHOCTM BpPALLEHUS, UX CEYEeHUsl, B TOM 4ucne c
NMOMOLLbLIO ONEKTPOHHbIX CPEACTB; YMEHWE MNPUMEHSATb
CBONCTBA T[EOMETPUYECKUX  uUryp, CamMOCTOATENBbHO
dopmynupoBaTtb  onpegeneHna  usyyaemblx — uryp,
BblABUraTb IMMNOTE3bl O CBOMCTBAX W  MpuU3Hakax
reomeTpudeckmx guryp, obocHoBbIBaTbL UM onpoBepratb
UX; YMEeHue npoBOAUTbL Knaccudukaumo duryp no
pasfiMyHbIM  MNpU3HaKkaMm, BbIMNOMNHATL  Heobxoaumble
AOMONHUTESNbHbIE NOCTPOEHNSA

YMeHne  onepupoBaTb  MOHATUSIMW:  OBWXEHME B
NPOCTPaHCTBE, MapanfesibHblii NepeHoc, CUMMETPUS Ha
MAOCKOCTU U B NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHue
nogobuda, nooobHble duUrypbl; yMEHWe pacno3HaBaTb
paBHble N nNogobHble hurypbl, B TOM 4Yucre B Npupoae,
NCKYCCTBE, apXUTEeKType; MCMNoNb3oBaTb reomeTpuyeckue
OTHOLLUEHNSA npwm pelueHnn 3agav; HaxoauTb
reomeTpuyeckue BenuuMHbl (4nuHa, yromn, nnowaab,
00bEM) npu peweHnn 3agad u3  Opyrnx  y4ebHbIx
npeaMeToB N M3 pearnbHOM XXWU3HW, YMEHWE BbIYMCNATb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
006BbEM, nrowagb NOBEPXHOCTU), UCMOMb3YS M3YYEHHble
dopMyIibl 1 METOAbI, B TOM YMcChne: Nnowanb NOBEPXHOCTU
nMpaMmuapl, NPU3Mbl, KOHyca, UunMHapa, nnowanb cgeps;
00bEM  Kyba, npsiMoyrofnibHOro  napannenenuneaa,
nMpamuapl, Npu3Mbl, LMAMHAPA, KOHYCa, Liapa; yMeHue
Haxo4WTb OTHOLEHNe 06 BLEMOB NOAOBHbLIX uryp

YMeHne onepupoBaTb  MNOHATUAMW:  MNPSIMOYrofibHas
cMcTeMa  KoopauHaT, BEKTOp, KoopAuHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpou3BeaeHue
BEKTOpa Ha 4uCro, pasfnoxeHue BekTopa no 6asucy,
cKkansipHoe npou3BedeHne, BEKTOPHOE nNpousBeaeHue,
yron Mexagy  BeKTopamMu;  yMeHWe  UCMofb30BaTb
BEKTOPHbIN W KOOPAWHATHbLIM MeTod [ONA  peLlueHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHue BbIOMpaTb NOAXOOAWMIA MeTo4 Ansl pelueHus
3aga4yn; NOHUMaHWe 3HaYMMOCTU MaTeEMATUKM B U3yYEeHUN
NPUPOAHBIX WM  OOLLECTBEHHbIX MPOLIECCOB W SBIEHWUN;
yMeHMe pacno3HaBaTb MNposiBfieHNe 3aKOHOB MaTeMaTuKu
B NCKYCCTBE, ymMeHune npuBOaANTL npumMepsbl
MaTeMaTUYeCKNX OTKPbITUA POCCUNCKOW U  MWUPOBOM
MaTemMaTUYeCKOWN HayKu
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MATEMATUKE
Kon lNMpoBepsieMbIN INeMeHT coaepxaHus
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3.1 obpaTtHble yHKUMN. YETHbIE U HEYETHbIE (PbyHKUUK. [Nepuoanyeckmne
dyHKUMN
O6nactb onpegeneHns M MHOXECTBO 3HayeHun qyHKumMn. Hynu
39 dYHKLUN. MpomexyTku 3HaKOMOCTOSHCTBA. MpomexyTku
MOHOTOHHOCTN  (PYHKUMW. MakCumMymbl W MUHUMYMbl  (PYHKLMN.
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3.3 CteneHHass oyHKUMA C HaTypasnbHbIM M LenbiM nokasatenem. Eé




cBonctBa 1 rpadmk. CBoncTBa 1 rpaddmk KOPHS N-O CTENEHU

3.4 TpuroHomeTpuyeckne yHKLUKN, UX CBONCTBA U rpadukm
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HenpepbIBHbIX HA OTpe3ke
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4.1 [MpounsBogHas pyHKumMW. [MponsBoaHble 3neMeHTapHbIX PYHKLMIN
[MpymeHeHne npouM3BOOHOM K  UCCrefoBaHUK  (PYHKUMA  Ha
4.2 MOHOTOHHOCTb W  3KCTpemymbl. HaxoxgeHne Haubornbwero w
HaUMEHbLLEro 3Ha4YeHUs PYHKUUM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoxecTBa 1 fnoruka
5 1 MHOXeCTBO, onepauuu Hag MHoXecTBamu. [duarpammbl dnnepa —
BeHHa
5.2 Jlornka
6 BeposTHOCTb 1 cTaTUCTUKA
6.1 OnuncatenbHaga ctatucTuka
6.2 BeposTHoCTb
6.3 KombuHaTopuka
7 'eomeTpus
7.1 ®urypbl Ha NIOCKOCTU
7.2 [MpsiMble M MNNOCKOCTN B NPOCTPAHCTBE
7.3 MHororpaHHuKM
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