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NOACHUTENbHAA 3ANMUCKA

Paboyass nporpamma  y4vyebHoro Kypca «Anrebpa u  Hadana
MaTeMaTu4eckoro aHanui3a» 0asoBoro ypoBHA Onsa obyvarowmxca 10 —-11
kKnaccoB paspaboTaHa Ha ocHoBe degepanbHOro rocygapCTBEHHOro
obpasoBaTenbHOro craHgapTa cpegHero obuiero obpasoBaHusi, C YY4ETOM
COBpPEMEHHbIX MUPOBbLIX TpeboBaHWN, MpPeabABNSEMbIX K MaTeMaTu4eckomy
obpasoBaHuto, U TPaauLMn POCCUICKOro obpasoBaHns. Peanusauuns nporpamMmmel
obecneumBaeT oOBMageHME KNHOYEBBLIMA KOMMNETEHUMAMMU, COCTaBNSAHOLWUMU
OCHOBY [ONns CaMoOpa3BUTMSI M HEenpepbiBHOro o6pa3oBaHus, LENOCTHOCTb
00LWEKYNbTYPHOrO, JNUYHOCTHOTO M MNO3HABATENbHOIO Pa3BUTUS  JINYHOCTU
obyvaroumxcs.

LIEJTU U3YHEHUA YHEBHOIO KYPCA

Kypc «Anrebpa n Ha4dana mateMaTn4eckoro aHanmsa» aBnseTcs OgHUM U3
Hanbonee 3HayMMbIX B MNporpamMme CTapluen LUKOSbl, MOCKOSMbKY, C OAHOW
CTOPOHbI, OH obecne4ynBaeT WHCTPYMEHTanbHylo 6asy aAna u3yyeHus BCeX
€CTEeCTBEHHO-HaY4YHbIX KypCOB, @ C APYron CTOPOHbI, (hOpMUPYET NOrM4ECcKoe U
abCTpaKkTHOE MbIlWEeHMEe y4yalmMxca Ha YpoBHE, HeoOXoaAMMOM OfS OCBOEHUS
KypcoB MH(OPMaTUKN, OOLLEeCTBO3HAHUSA, UCTOPUK, CIrIOBECHOCTU. B pamkax
OAHHOro Kypca ydvalumecs oBrageBaloT YHMBepcasibHbIM A3bIKOM COBPEMEHHOWN
HayKu, KoTopas opMynmnpyeT CBOU AOCTUXKEHUS B MaTEMaTUYECKON hopMe.

Kypc anrebpbl 1 Hadan maTemMaTU4ecKoro aHanmsa 3akrajblBaeT OCHOBY
AN yCnewHoro oBnageHust 3akoHaMmm U3nK1, Xmmuu, 6uonorum, NOHMMaHUs
OCHOBHbIX TEHAEHUWA 3KOHOMUKM U OOLEeCTBEHHOM >KM3HKW, MNO3BONSAeT
OPUEHTUPOBATLCS B COBPEMEHHbBIX LMPPOBLIX U KOMMBbIOTEPHbLIX TEXHOSOMMNAX,
YBEPEHHO MCMNOSb30BaTb UX B NOBCEOHEBHOM XU3HU. B ToXe Bpems oBnageHue
abCTpakTHbIMM U JIOTMYECKU CTPOrMMU  MaTeMaTUYECKUMU  KOHCTPYKUMSMMN
pa3BuBaeT yYMeHMe HaxoauTb 3aKOHOMEPHOCTU, OOOCHOBbLIBaTb WCTUHHOCTb
yTBEPXKAEHUSA, Ncrnonb3oBaTb 0606LeHne N KoOHKpeTu3auuto, abctparmpoBaHue
N aHanorno, opmupyeT KpeaTUBHOE U KpuUTUYeckoe MblwneHne. B xoge
n3ydeHnsa anredbpbl M Hayan MaTemMaTM4ecKoro aHanuMsa B CTaplueni LWKone
yyalwmecss  noriydalT  HOBbIM  OMNbIT  pPeleHns  MNpuknagHblX — 3ajad,
CaMOCTOATENIbHOrO NOCTPOEHUS MaTEMaTUYECKNMX MOAEeNeEN pearibHbIX CUTyauni
W VHTepnpeTaumm rMOSIyYEeHHbIX pPeLlleHUn, 3HAKOMATCA C  npuMmepammu
MaTtemMaTM4eCcKnx 3akOHOMEPHOCTEM B MpupoLe, Hayke U B WUCKycCTBe, C
BblAaKOLWMMNCA MaTEMATUYECKUMU OTKPBITUAMU U NX aBTOPaMM.

Kypc obnagaet 3HauuTenbHbIM BOCMUTaATENbHLIM MOTEHLUMANOM, KOTOPbIN
peanuayeTcs Kak Yyepes y4ebHbIi maTepuarn, CnocoOCTBYOWNN (hOPMUPOBAHUIO
Hay4YHOro MMPOBO33PEHUA, TakK U Yepe3 cneunduky ydebHon LeaATenbHOCTH,
TpebytoLen CaMOCTOATENBHOCTH, aKKypaTHOCTMH, NPOLOIMKUTENBHON
KOHUEHTpauun BHUMaHUSA U OTBETCTBEHHOCTU 3a MOSyYEeHHbIW pe3ynbTar.

B ocHoBe meToaukum oOy4veHuss anrebpe M Havanam MaTemaTUyecKoro
aHanusa nexuT OeaTeNbHOCTHbIN NPUHLMMN 00yYeHus.

Ctpyktypa kypca «Anrebpa 1 Hadana MaTtemMaTu4yecKkoro adHanusa»
BKMNIOYaeT crneaywoline cogepxatefibHo-MeToanyeckne nuHuu: «4ucna wu



BbluMCEHNa», «PyHKUMN 1 rpadmkny, «YpaBHEHUS N HepaBeHCTBay, «Hadana
mMartemaTtuyeckoro aHanusa», «MHoxecTBa W noruka». Bce OCHOBHble
copgepxaTesibHO-MeToAMYeckMe NUHUN U3y4altoTCs Ha NPOTSKEeHUMM ABYX neT
0o0y4yeHusi B CTapLUein LKosie, eCTECTBEHHO AOMNOMHAA ApYr Apyra W NOCTENEHHO
HacblWasCb HOBbIMW TemMamMu W pasgenamu. [aHHbId  Kypc sBnsieTcs
WHTErpaTMBHbIM, MOCKONbKY o0O0beanHaeT B cebe coAep)kaHue HEeCKOSbKUX
MaTeMaTU4eCcKUx AUCUMNIVH: anrebpa, TPUroOHOMETPUs, MaTeMaTUyYecKun
aHanms, Teopusi MHOXecTB 1 Ap. 1o Mmepe Toro kak y4yalumecsi oBrnageBatoT BCE
bonee LWMPOKMM MaTemaTu4yeckum annapatoM, Yy HUX nocrneaoBaTenbHO
dopmMumpyeTCa U COBEPLUEHCTBYETCA YMEHME CTPOUTb MaTeMaTMYecKyto MOAenb
peanbHOW cuTyauuu, NPUMEHSTb 3HaHWs, MONYyYeHHble B Kypce «Anrebpa u
Hayana MaTtemaTU4ecKoro aHanusa», nAns  peleHusl CcamMOoCTOSATENbHO
CbOpMyNIMPOBAHHON MaTeMaTM4YecKoW 3ajadn, a 3aTeM MWHTepnpeTupoBaTb
NOMyYeHHbIN pe3ynbTarT.

CopepxaTenbHo-meToan4eckas NMHuA «4mucna n BblYUCNEHUA» 3aBepLuaeT
dopMUpoBaHME HaBLIKOB WCMONb30BaAHUA OENCTBUTENbHBIX 4YMCESl, KOTOpoe
OblNO0 HayaTo B OCHOBHOWM wWKone. B crapwen wkone ocoboe BHUMaHWE
yaenseTcs (oOpMUPOBAHNIO NMPOYHBIX BbIYMCIUTESbHBIX HABbIKOB, BKITHOYAROLLMX
B ceba ucrnonb3oBaHMe pasfiMyHbiX POpPM 3anucu LEeNCTBUTENbHOIo 4ucna,
yMEHMEe pauuoHanbHO BbINOMHATL [OEUCTBUS C HUMMU, Aenatb MNPUKUAKY,
oueHmBaTb pesynbTar. Ob6yvatowmecs nosnyvarT HaBblKM  NPUONMKEHHbIX
BbIYMCIIEHUI, BbINOSTHEHNA OEACTBUM C YMcnamMmu, 3anmcaHHbIMW B CTaHOAPTHOWN
dopme, UCNONb30BaHUA MaTeMaTUYECKUX KOHCTaHT, OLEHUBAHUS YUCIOBbLIX
BblpaXXeHUN.

JInHna «YpaBHEHUs1 N HepaBEHCTBaAy» peanu3yeTcs Ha MPOTSXKEHUN BCEro
obyyeHus B cTapllen LKore, MNOCKONbKY B KaxaoM pasgene nporpaMmmbl
npegycMoTpeHO  pelleHne  cooTBeTCcTBywWMX  3agad.  OOydatowmecs
OBfageBalT pPasnuYHbiMWM  MEeTOoAaMW  pelleHns  uenblX, paunoHarnbHbIX,
nppaumoHarbHbIX, NoKasaTesibHbIX, NorapnupmMmyecknx u TPUrOHOMETPUYECKUX
YpaBHEHUN, HEPABEHCTB U NX CUCTEM. [1oNyYeHHble YMEHNSA NUCMONb3YKTCA NpU
nccnenoBaHUM (OYHKUMA C MNOMOLLBKD MNPOU3BOLAHOW, pelleHnn MpUKagHbixX
3ajad 1 3agay Ha HaxoxaeHne HanbonbLWNX U HaUMEHbBLUNX 3HAYEeHUI YHKLNN.
[aHHaa cogepxaTenbHad INUMHUA BKNOYaeT B cebs Takke dopMupoBaHue
YMEHMA BbIMOMHATL pacyé€Tbl no dopmynam, npeobpasoBaHusa UenblX,
pauMoHarbHbIX, MppaLMOHaribHbIX N TPUTOHOMETPUYECKNX BbIPaXXEeHUN, a Takxke
BblpaXXeHU, cogepxawmux cTeneHn wu norapudmbl. bnarogaps wuayydyeHuto
anrebpaunyeckoro mMartepwuana nponcxoanT AanbHenwee passuTtue
anropuTMmMYEecKoro n abCTPakTHOro MbIWAEHUS  yvalmxcs, GOpPMUPYHOTCH
HaBblKW OEOYKTUBHbIX paccyXaeHun, paboTbl C CUMBOSIbHbIMU  bopMamu,
npegcraBneHna 3akOHOMEPHOCTEM W 3aBUCUMOCTEM B BWOE pPaBEHCTB W
HepaBeHCTB. Anrebpa npeanaraet ageKTUBHbIE MHCTPYMEHTbI AN1S1 peLLeHns
NpaKkTU4YECKMX N eCTeCTBEHHO-Hay4YHbIX 3a4ad, HarnggHo AeMOHCTpUpYeT CBOU
BO3MOXXHOCTU KaK A3blka HayKW.

CopepxaTtenbHo-meToandeckass nuMHUA «PyHKUMM M rpadukn» TecHOo
nepensietaeTcsa C APYrMMW JIMHUAMM Kypca, MOCKOSIbKY B KakKOM-TO CMbICIe
3a0a€T nocnegoBaTeNlbHOCTb UM3ydeHMs mMaTtepuana. M3yyeHne cTeneHHoW,
nokasartesibHOW, norapuPmMuyeckon n TPUTOHOMETPUYECKUX PYHKUUN, UX



CBOWCTB U rpadomKoB, UCNonb3oBaHMe OYHKUNW AN pelleHus 3agad U3 gpyrux
y4yebHbIX NPeaMETOB N pearibHOM XU3HU TECHO CBS3aHO Kak C MaTremMaTU4YeCKNM
aHann3oMm, Tak N C pelleHNEM ypaBHEHU N HepaBeHCTB. [Mpn aTom OonbLuoe
BHUMaHWEe yaensietca (OPMUPOBAHMIO YMEHUS Bblpaxatb dopmynamm
3aBUCMMOCTM MexXxay pasfMyHbiMM BennuduHamu, uccrenoBaTb MOMYyYEHHbIE
dyHKUMK, CcTpouTb UX rpadukn. MaTepman 9Ton coaepXaTtenbHOW JIMHUK
HaueneH Ha pasBuUTME YMEHUM U HaBbIKOB, MNO3BOMAIOWMNX BblpaxaTb
3aBMCUMOCTM MeXAy BenuyYuHamn B pasfiMdHOW opMe: aHanmMTU4eCKoWn,
rpacduyeckon Kn  cnoBecHon. Ero wu3syveHme cnocobCcTByeT pasBUTUIO
anropMTMMYECKOro MbILUSIEHUS, CMOCOOHOCTN K 0DOBLWEHNIO U KOHKpeTM3aumn,
NCNONb30BaHUIO aHanormin.

CopepxaTenbHas nuHus «Havana matemaTtn4eckoro aHanusa» no3sondeT
CYLLECTBEHHO paclMpUTb KPYr Kak MaTeMaTudeckux, Tak U NpuKagHbiX 3agad,
OOCTYMNHbIX 06YyYaloWnMCs, Y KOTOPbIX NOSIBNSIETCS BO3MOXHOCTb MCCreoBaTh U
CTpoOUTb rpadoukn YHKUUK, onpeaensaTb MX Haubonbluve UM HauMeHblune
3Ha4yeHus1, BblYMCIATbL nnowaan puryp u o6bLEMbI Ten, HaxoguTb CKOPOCTU U
ycKkopeHusa npoueccoB. [aHHas cogepXaTernbHasi fIMHUS OTKPbIBAe€T HOBbLIE
BO3MOXXHOCTU MOCTPOEHUS MaTEMATUYECKUX MOLENen pearibHbIX CUTyauun,
HaxXOXOEHNA Hawunyylwero peweHus B NMpuKnagHblX, B TOM 4Yucne coumasbHo-
9KOHOMMYECKMX, 3agavyax. 3HAaKOMCTBO C OCHOBaMM MaTeMaTM4ecKoro aHanmsa
cnocobCcTByET pas3BUTUIO abCTpakTHOro, opmManbHO-NIOMMYECKOro 1 KpeaTuBHOro
MbILUIEHNSA, (OPMUPOBAHUIO YMEHUW pacno3HaBaTb MNPOSBIIEHNA 3aKOHOB
MatemMaTMKMu B Hayke, TexHuKke Wun wuckycctse. OOy4vawowmecs YysHawT o
BblAAKOLWMXCA pe3ynbTatax, MOflyYeHHbIX B XOAE pPa3BUTUS MaTeMaTUKU Kak
HayKu, N UX aBTOpax.

CopoepxaTtenbHo-metoandeckass nuHMsa «MHoXecTBa U NorMka» B
OCHOBHOM  [MOCBSILLEHA  39fieMeHTaM  Teopun  MHOXECTB.  TeOopeTuKo-
MHOXECTBEHHbIE  NPEACTaBfieHNs1 MPOHU3bLIBAIOT BECb KYPC  LUKONbHOW
MatemMaTukM u npegnaraloT Hanbonee yHuBepcanbHbI A3blK, 0O6begUHSIOLWNI
BCE pasgenibl MaTteMaTuku U €€ MNPUNOXEHUA, OHU CBA3LIBAOT pasHble
MatemaTMyeckne AucUMniMHbl B eauHoe uenoe. [loaToMy BaxHO AdaTb
BO3MOXHOCTb  LUKOMIbHUKY  MOHWUMAaTb  TEOPETUKO-MHOXECTBEHHbIN  S3bIK
COBPEMEHHOW MaTEMATUKN U UCMONb30BaTb €ro 4SSl BbIpaXXEHUS1 CBOMX MbICNEN.

B kypce «Anrebpa u Hadyana matemaTuMyecKoro aHanusa» npucyTCTBYHOT
Takke OCHOBbl MaTeMaTM4yecKoro MOAENUPOBaAHUSA, KOTOpble NpPM3BaHbI
cthbopmmpoBaTb  HaBblkM  MOCTPOEHUS  MoOAENen  peanbHbIX  CUTyauuw,
uccrnegoBaHuss  9TUX  Moaenern C  noMowbk  annapata anrebpol
MaTeMaTU4YeCcKoro aHanu3a n uHTepnpeTaumm nosnyyvYeHHbIX pes3ynbTaTtoB. Takue
3agaHna BhfeTeHbl B KaXabl M3 pasfenoB MporpamMmmbl, MOCKOSbKY BeECb
Martepuarn Kypca LUMPOKO UCMONb3yeTcs ANns peleHus npuknagHblx 3agad. lMpu
peLeHnm peanbHbIX npakTM4yecknx  3agad yJyaiumecs pa3BMBaoT
HabngaTenbHOCTb, YMEHME HaxoauTb 3aKOHOMEPHOCTU, abcTparMpoBaTtbCs,
nucrnonb3oBaTb  aHanoruio, obobwatb UM KOHKpeTuaMpoBaTb npobnemy.
[eaTtenbHOCTb MO  (POPMUPOBAHUID HABbLIKOB peLUeHUd NpUKNagHbiX 3agad
opraHmsyeTcs B Mpouecce u3yvyeHus Bcex Tem Kypca «Anrebpa v Hadana
MaTeMaTU4YeCcKoro aHanmnsa.



MECTO YYEBHOI'O KYPCA B YHEBHOM IJIAHE

B yyebHOM nnaHe Ha m3yyeHue kypca anredbpbl M Havan maTemMaTUyeckoro
aHanmnsa Ha 6a3oBOM ypoBHe oTBOoAUTCA 2 4aca B Hegento B 10 knacce n 3
yaca B Hegento B 11 knacce, Bcero 3a gga roga oby4vyexms — 170 yacos.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KINNACC

Yucna n BbluncneHums

PauunoHanbHble yncna. OObIKHOBEHHbIE M OeCATUYHbIE APOOU, NPOLEHTHI,
BGeckoHeYHble nepuoaudeckne  apobu.  ApudmeTnyeckue  onepauum  C
paunoHanbHbIMKM  Yucriamu,  npeobpas3oBaHWs  YUCHOBBLIX  BbIPaXKEeHWUMN.
MpumeHeHne ppoben M MNPOULEHTOB [AMs peLlleHUs MNpUKNagHbiX 3agad u3
PasfiMYHbIX OTPacren 3HaHUN N peanbHON XN3HW.

HenctButenbHble 4ucna. PauuoHanbHble W uppaumoHanbHble 4ucna.
ApudmeTudeckne onepauum C OeNCTBUTENbHbIMK Ynucnamu. [pubnmkéHHble
BblYMCIIEHNA, TMpaBuna OKPYIrNeHusi, npukuaka W OueHKa pesynbTaTta
BbIYNCNEHNN.

CteneHb C uenbiM nokasatenem. CraHgapTHas dopma  3anucu
AencTeuTenbHoro 4ucna. KMcnonb3oBaHne noaxogdwien ¢OpMbl  3anncu
AENCTBUTENbHbIX YMCen AN PelleHns NnpakTUYecknx 3agad v npeacraBneHus
AAHHbIX.

ApudmeTndeckmn  KopeHb  HaTypanbHOW  cTeneHwn. [euncteua C
apudMeTUYECKNMM KOPHSAMU HaTyparbHOW CTEMNEHN.

CWHYyC, KOCMHYC M TaHreHC YUCroBOro aprymeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHreHc YNCrnoBoro apryMmeHTa.

YpaBHeHNsA U HepaBeHCTBa

ToxgecTBa 1 TOXOeCTBEHHbIE Npeobpa3oBaHUs.

MpeobpasoBaHue TPUrOHOMETPUYECKNX BbIpa)XEHWN. OcHoBHbIE
TpUroHomeTpudeckmne opmynbl.

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

PeweHuve uenbix n gpobHo-paLmMoHaribHbIX ypaBHEHUA U HEPABEHCTB.

PeweHne nppaumoHanbHbIX ypaBHEHUA N HEPABEHCTB.

PelueHne TpuroHoMeTpny4ecknx ypaBHeHUN.

[MpymeHeHne ypaBHEHUN U HEPABEHCTB K PELLEHNI0 MaTeMaTUYeckmx 3agau
1 3agay U3 pasnnyHblx obnacten Hayku 1 peanbHOM XU3HMW.

DPYHKLUN 1 rpacpukn

®dyHKUMA, cnocobbl 3agaHua  dyHkumu. [paduk  dyHkumn. B3aammHO
obpaTHble PYHKLMUW.

O6nacTtb onpefeneHns n MHOXECTBO 3HaYeHUn pyHKuMK. Hynn dyHKLMK.
[MpomeXyTKM 3HAaKOMOCTOAHCTBA. YE€THbIE N HEYETHbIE PYHKLNN.

CteneHHas yHKUMA C HaTypanbHbIM U LiernbiM nokasarteniem. E€ csonctea
n rpadoumk. CeorcTBa U rpacmk KOPHA N-ON CTEMNEHN.

TpuroHomeTpryeckaa OKPYXXHOCTb, oOnpegeneHne TPUroOHOMETPUYECKMX
PYHKLMIN YNCNOBOro apryMeHTa.

Hayana matemaTnyeckoro aHanusa

NMocneposaTtenbHOCTW,  cnocobbl  3afjaHuMs  nocrefoBaTeNbHOCTEN.
MOHOTOHHbIE NOCrefoBaTENBHOCTMU.

ApudmeTtndeckas UM reoMeTpuyeckass  NpoOrpeccum. BeckoHe4yHO
ybbiBatowlass reomeTtpudeckas nporpeccusi. Cymma 6GeckoHeyHo ybbiBatoLlen



reomeTpudeckon nporpeccun. dopmyna CroxHbIX npoueHToB. Vcnonb3oBaHue
nporpeccumn ong peweHns pearbHbIX 3a4ad NPUKNagHoro xapakrepa.
MHoXxecTBa 1 noruka
MHoXXecTBO, onepaunn Hag MHoxecTtBamu. Ouarpammbl Snnepa—BeHHa.
MpuMeHeHne TeopeTUKO-MHOXECTBEHHOrO annapara Angd onncaHust peanbHbIX
NpoLECCOB 1 ABMNEHUN, NMPU peLleHnn 3agad n3 gpyrmx y4ebHbix npeamMeToB.
OnpepeneHune, Teopema, cneacTene, 4OKa3aTeNbCTBO.

11 KINTACC

Yucna u BbluncneHus

HaTtypanbHble n uensle Yucna. lNpusHakm 4enmmocTu LenbiX Ymucern.

CTteneHb ¢ paunoHanbHbIM nokasatenem. CBONCTBa CTENEHN.

Jlorapmndpm vncna. [lecatnyHble n HaTypasrbHble florapuMmbl.

YpaBHeHMA U HepaBeHCTBA

[MpeobpasoBaHme BblpaXeHUn, coaepxallimnx norapmmel.

MpeobpasoBaHne BbIpaXXeHU, coAepXallmMx CTeneHun C paumoHasbHbIM
nokasaTernem.

[Mpymepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[MokasaTesibHble ypaBHEHUS U HEpaBEHCTBA.

Jlorapngpmumnyeckmne ypaBHeHNA U HepaBEHCTBA.

Cuctembl NUHENHbIX ypaBHEHW. PelleHne npuknagHbiX 3agay ¢ NoMOLLbHO
CUCTEMbI NIMHENHbIX YPaBHEHUN.

CuctemMbl 1 COBOKYMHOCTU paLMOHanbHbIX YpaBHEHUA N HEPABEHCTB.

[MpuMeHeHne  ypaBHEHUW, CUCTEM W  HEpPaBEHCTB K  pPeLleHuto
MaTtemaTMyecknx 3afdady U 3agad U3 pasnuyHbiX obnacten Haykm n peanbHOn
XU3HW.

PyHKUUM 1 rpadpuKkun

®dyHKkuus. MNeprnognyeckne PyHKUUKU. NPOMEXYTKM MOHOTOHHOCTU (PYHKLMN.
MakCMMyMbl 1 MUHUMYMbI OYHKUUK. Hanbonbliee M HauMeHbllee 3HayeHue
dYHKLNN Ha NMPOMEXYTKE.

TpuroHoMmeTpuyeckne OyHKLMN, UX CBONCTBA U rpadomKu.

[MokasaTenbHas n norapupmmyeckasa PyHKLUUU, NX CBONCTBA U rpadpuUKu.

Mcnonb3oBaHne rpadoMkoB OYHKLUMW AN peLleHUs ypaBHEHNN N NNHENHbIX
cUCTEM.

Mcnonb3oBaHne rpadukoB yHKUUKA On9 uUccnegoBaHUA MNpoLeccoB U
3aBMCUMOCTEN, KOTOPbIE€ BO3HMKAKT NPU pelleHuMn 3agad uM3 Opyrux y4ebHbIX
npeaMeToB U peanbHOW XU3HN.

Havyana matemaTtunyeckoro aHanusa

HenpepbiBHblE PyHKUMKN. MeToa MHTepBanoB ANS peLlleHns HepaBEeHCTB.

[MpoussogHaas dyHKUMK. [eomeTpuyeckmn ©n  PU3INYECKUA  CMbICH
NPOn3BOLHON.

[MponsBogHble  3neMeHTapHbIX  (PyHKUMA.  PopMynbl  HaXOXAEHUs
NPOW3BOAHOW CYyMMbI, NPOU3BEAEHUS U YAaCTHOIro PYHKUUN.

[MpymeHeHne Npon3BOAHOWN K UCCnegoBaHMIO PYHKUMN HA MOHOTOHHOCTb U
9KCTpeMyMbI. HaxoxaeHne Hambonbliero u HaMMeHbLUero 3HadyeHus OyHKUUn
Ha oTpeske.



[MpymeHeHne nNpou3BOAHON ONA HaXOXOEHUS Haunyylwero pelieHnsa B
NpuKNagHbIX 3agadax, Ana onpegersieHnd CKOpoCTM npouecca, 3afaHHOro
doopmyrion unu rpacukom.

NMepBoobpasHasa. Tabnuua nepBoobpasHbIX.

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



NMIMAHUPYEMBIE PE3YJIbTATbI

OcBoeHune y4ebHoOro npegmera «MaTemaTmka» OOMKHO obecnevnBaTb
OOCTMXKEHME Ha YpOBHE cpegHero obuero obpasoBaHus  CrieaytoLwwmx
NNYHOCTHbIX, MeTanpeaMeTHbIX U NPpeAMETHbIX 00pa3oBaTeNibHbIX Pe3yNbTaToB:

JINYHOCTHbIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3ynbTaTbl OCBOEHWA nNporpaMmmbl  y4ebHOro npegmeTta
«MaTtemaTuka» xapakTepusyrTcs:

[pakgaHcKoe BOCNUTaHKUE:

CchOpMMPOBAHHOCTbLIO FPaXKAaHCKOM NO3nLMM 0byYatoLEerocs Kak akTMBHOIO
M OTBETCTBEHHOrO urfeHa poccunickoro obuwlectBa, npeacTaBreHneM o
MaTeMaTUYECKNX OCHOBaX (PYHKUMOHUPOBAHUS Pa3fNYHbIX CTPYKTYP, SBMEHUN,
npoueayp rpaxgaHckoro obuwectBa (BbIOOpPbI, ONPOCbl W MNp.), YMEHUEM
B3aMMO4enCcTBOBaTb C CoUManbHbIMU WMHCTUTYTaMM B COOTBETCTBUMU C  UX
PYHKUMAMU N HA3HAYEHMEM.

[MaTproTnyeckoe BocnMTaHMe:

CPOPMMPOBAHHOCTBID POCCUMACKON rpaXKa4aHCKOM MOEHTUYHOCTU, YBaXXEHUS
K MpowWfioMy W  HacTOdAWEeMY POCCUMUACKOW MaTeMaTuKW, LEeHHOCTHbIM
OTHOLWWEHMEM K [OOCTUXKEHUSM POCCUUCKUX MaTeMaTUKOB W  POCCUNCKOW
MaTemMaTU4YEeCKOWN LLKOSbI, K UCMOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYrUX HayKax,
TEXHOSornax, cpepax 9KOHOMUKMU.

[1yXOBHO-HPaBCTBEHHOIO BOCMUTAHUSA:

OCO3HaHNEM OYXOBHbIX LEHHOCTEN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWUS, 3TMYECKOro noBedeHus,
CBA3@HHOIO C  MNPaKkTUYECKUM  MPUMEHEHWEM  OOCTWXKEHUA  HaykKm WU
OEATENbHOCTbI0  YYEHOro; OCO3HaAHMEM JMYHOrO BKMNaga B MOCTPOEHue
ycTon4msoro dyayuiero.

JcTeTnyeckoe BoCNUTaHue:

9CTETUYECKMM OTHOLLEHMEM K MUPY, BKMOYast 3CTETUKY MaTemMaTuyecKux
3aKOHOMepHOCTEN, 0OBEKTOB, 3agad, peLleHnn, paccyxgeHun,
BOCMPUMMYMBOCTBIO K MaTEMaTUYECKNM acnekTamMm passinyHbliX BULOB UCKYCCTBA.

dusnyeckoe BocnnTaHue:

C(OOPMMPOBAHHOCTBID YMEHUS MNPUMEHATb MaTtemMaTuyeckune 3HaHua B
WHTepecax 300poBOro u ©GesonacHoro obpasa >KU3HW, OTBETCTBEHHOIO
OTHOLLUEHNA K CBOEMY 300pPOBbK (340poBOE nNUTaHue, cbanaHCUPOBaHHbLIN
PeXMUM 3aHATUA N OTAbIXa, peryndpHas gousmyeckas akTMBHOCTb); (OU3NYECKOTo
COBEpLLEHCTBOBaHMS, npwu 3aHATUAX CMOPTUBHO-0310POBUTENBHOM
AEeATEeNbHOCTLIO.

TpyaoBoe BoCnUTaHME:

FOTOBHOCTbIO K TpyAy, OCO3HaHMEM LEHHOCTU TpyAontobus; MHTepecom K
pasnnyHbiM  cdepamM NPodPeccMoHarbHOM OeATeNbHOCTW, CBSA3aHHbIM  C
MaTeEMaTUKOM N e€ MPUNOXeHUsaMU, yMEHMEM COBepLlaTb OCO3HaHHbIA BbIOOP
Oyaywen npodeccun n peanun3oBbiBaTb COOCTBEHHbIE XXWU3HEHHbIE MNaHbl;
FOTOBHOCTbO M CMOCOBHOCTLIO K MatemaTudeckomy o6pasoBaHuio U



camoobpa3oBaHUIO Ha MNPOTSXKEHUM BCEWN KU3HWU; TOTOBHOCTbID K aKTUBHOMY
y4acTUo B pPELLEHUN NPaKTUYECKMX 3a4ay MaTeMaTUYECKON HanpaBiEHHOCTH.

JKonornyeckoe BOCNUTaHME:

C(hOPMMPOBAHHOCTBID 3KOSOMMYECKOM KyrbTypbl, MOHMMAaHWEM BIUAHUSA
coumanbHO-9KOHOMMYECKUX MPOLLECCOB Ha COCTOSIHME MPUPOAHON U coumarbHOM
cpeabl, OCO3HaHMEeM rnobanbHOro XapakTepa 3KOMormdeckux npobnewm;
OpuveHTauuen Ha NpUMeHeHne mMarteMaTUyYeckux 3HaHuM Ans peleHus 3agadv B
obnactn okpyxawowen cpegbl, MMNAHUPOBAHMS TMOCTYMKOB W OLEHKN WUX
BO3MOXHbIX MOCNEeACTBUIA NS OKPYXaloLen cpeabl.

LIeHHOCTN Hay4yHOro NO3HaHUS:

ChOPMMPOBAHHOCTBLID MUPOBO33PEHNSA, COOTBETCTBYHIOLLLENO COBPEMEHHOMY
YPOBHIO  pasBuUTMS Haykm UM OOLECTBEHHOW nNpPaKkTUKX, MNOHUMaHMEM
MaTemMaTM4eCKON Haykn Kak cpepbl 4YenoBeyeckon AeATeribHOCTW, 3TanoB eé
pasBUTUS M 3HAYMMOCTW ONs PasBUTUA LMBUIN3aLMW; OBNAAEHUEM A3bIKOM
MatemMaTMkMu M MaTeMaTU4ecKon KynbTypoM KaK CpeAcTBOM MO3HaHUS MUpPa;
rOTOBHOCTbI OCYLLECTBIISATb MPOEKTHY U UCCneoBaTeNnbCKyld AesaTenbHOCTb
MHOMBMAYaNbHO U B rpymnne.

METAMNPEOMETHbIE PE3YJIbTATDI

MeTanpeameTHble pesynbTaTbl OCBOEHUS NMporpaMmmbl y4ebHoro npegmeTta
«MaTtemaTumka» XapakTepusyrTcs oBrageHnem yHUBEpCanbHbIMK
no3HasamesibHbIMU OelicmeusiMuU, yHuUeepcaslbHbIMU KOMMYHUKamMuUeHbIMU
delicmeusiMu, yHUBepcarlbHbIMU pea2yriimugHbIMuU delicmeausimu.

1) VYHueepcasibHble no3HaeamersibHble Oelicmeus, obecrnedyusarom
opmuposaHue 6a308bix KO2HUMUBHbLIX rpouyeccos8 oby4yaroujuxcsi (oceoeHue
MemoOo8 [103HaHUsl  OKpyXarmuweao Mupa; [pUMeHeHUe  J102U4ecKuX,
uccriedosamersibCKUX orepayuti, ymeHul pabomams ¢ uHghopmauvued).

BasoBble nornyeckne 4encTBus:

e BbISBMATb n XapakTepusoBaTb CYyLLIECTBEHHbIE NpU3HaKK
MaTeEMaTUYECKNX OOBHEKTOB, MOHATUMN, OTHOLUEHUA MeXOY MOHATUAMMU;
dopmynmpoBaTb onpeaeneHnst NOHATUN; YyCTaHaBMBaTb CyLLECTBEHHbIN
NpuU3HaK Knaccudukaumm, ocHoBaHuUs AN 00oOLieHnss U cpaBHEHWUS,
KpuTepum npoBOoAUMOro aHanuaa;

e BOCNpUHUMATb, opmynupoBatb W npeobpas3oBbiBaTb CYXOEHUS:
yTBEPAUTENbHbIE N OTpULATEmNbHble, €ANHUYHbIE, YacTHble N obLue;
YCMOBHbIE;

e BbLISIBNATL MaTeMaTMyeckMe  3aKOHOMEPHOCTM,  B3auUMOCBS3UM U
npoTmBopeyns B daktax, AaHHbIX, HabNAeHUsSX WU YyTBEPXKOEHMUSX;
npegnaratb  KpUTepum  ONS BbISIBIIEHUS  3aKOHOMEPHOCTEN W
NpPOTUBOPEYUN;

e [enaTb BbIBOAblI C MCMNOMb30BaHMEM 3aKOHOB JIOMMKW, OEAYKTUBHbLIX W
NHOYKTUBHbBIX YMO3aKITHOYEHUIN, YMO3aKNioYeHNn No aHanoruu,

e MNPOBOAUTL  CaMOCTOATESIbHO  [OKa3aTenbCTBa  MaTeMaTU4ecKuUx
YyTBEPXKAEHUN (MPAMbIE U OT NPOTMBHOIO), BbiCTpanBaTb aprymeHTauumio,



NpMBOOUTL NPUMEPbLI U KOHTPNpUMepbl; O0BOCHOBLIBaTb COGCTBEHHLIE
CYXXOEHMWS 1 BbIBOAbI;

BblObpaTb crnocob pelieHust y4ebHOW 3agaym (CpaBHMBATb HECKOSbKO
BapMaHTOB peleHns, BbibupaTb Hambonee nooxoddwmm € Y4€TOM
CaMOCTOSTENbHO BbIAENEHHbIX KpUTEPUEB).

Ba3soBble uccrnegoBaTenbckue AencTBUS:

MCnonb3oBaTb BONPOCHI KaK MCCNeaoBaTeNIbCKUA MHCTPYMEHT NO3HaHWUS;
dopmynupoBaTb BOMPOCHI, OUKCUPYOLWME NpOoTMBOpeYne, npobnemy,
yCTaHaBnumBaTb WCKOMOE UM  OaHHoe, opmMmupoBaTb  MMNoTesy,
aprymeHTMpoBaTb CBOK MO3UNLUIO, MHEHWE;

npoBOAMTb CaMOCTOATENBHO CrnnaHMpPOBaHHbIN 3KCMEPUMEHT,
nccrnegoBaHMe Mo  YCTaHOBMEHUK OCOBEHHOCTEW MaTeMaTU4ecKoro
obbeKkTa, SBMeHWsa, npouecca, BbIABNEHUIO 3aBUCUMOCTEN MeXay
obbekTamu, SBAEHUAMU, NpoLeccamu;

camocTosATenbHO  bopmynupoBatb 0600WEeHna ©n  BbIBOAbI MO
pesynbTataMm NPoBeAEHHOro HabnaeHusi, UccnegoBaHUs, OUEHUBaATb
AOCTOBEPHOCTb MOSyYeHHbIX pesynbTaToB, BbIBOAOB M 0600LeHNI;
NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblaBuraTb
npeanonoXeHNsa 0 ero pasBUTUN B HOBbLIX YCIOBUSIX.

PaboTa ¢ nHdopmaunen:

BbISIBNATb AepunumnTbl MHOPMaLUnKN, AaHHbIX, HEOBXOaMMbIX ONA OTBeTa
Ha BOMPOC U ANs pelleHns 3agayu;

BblOMpaTb  WMH(opmMauMilo U3 UCTOYHMKOB  PasfM4HbIX  TUMOB,
aHanuamposBarTb, cuctemaTmsmpoBaTtb n MHTEepnpeTnpoBaTb
NMHOpPMaLMIO pasfnyHbIX BUOOB 1 (OpM NpeacTaBneHus;
CTPYKTYypupoBaTb MH(OpMauuo, npencTaBnsaTb €€ B  pasfnyHbIX
dopmax, nnncTprupoBaTb rpacdudecky;

oLeHuBaTb HaLEXHOCTb NHopMaLmm no CaMOCTOSATENbHO
chOpMynMPOBaHHbLIM KPUTEPUSIM.

2) VYHueepcanbHble KOMMYHUKamueHble OJOelicmeusi, obecrieqyusarom
cgbopmMuposaHHOCMb coyuaribHbIX HaBbIKO8 06y4aroUUXCS.
OObLweHue:

BOCMpMHUMATL U opMynnpoBaTb CYXOEHUS B COOTBETCTBUM C
YCIOBUAMM U LensMn obLLeHNs1; ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOHO
TOYKY 3PEHMUSI B YCTHbIX W MUCbMEHHbBIX TEKCTaX, AaBaTb MOSICHEHUS MO
X0y pelleHus 3a4ayn, KOMMEHTUPOBATb NOJSTyYEHHbIN pe3ynbTar;

B XoAde oOCyxaeHua 3afjaBaTb BOMPOCbI MO cyllecTBy obcyxaaemon
TeMbl, Npobremsbl, pellaeMon 3agaym, BbiCckasblBaTb MAEWN, HaLENEHHbIe
Ha MNOWCK peLleHnsi; CONOCTaBNATb CBOU CYXOEHUA C CYXOAEHUAMU
APYrMX Yy4acTHMKOB Awnanora, obHapyxmBaTb pasnvyMe Wu CXOACTBO
nosnuMn; B KOPPEKTHOW popme hopmMynmnpoBaTb pasHornacusi, CBOU
BO3paXXeHUs;

npeacrasnaTb  pe3ynbTaTbhl  peweHus  3ajaudun,  IKCrnepuMeHTa,
nccnegoBaHus,  NpoekTa;  caMocToATeNlbHO  Bblbupatb  copmart
BbICTYNSIEHMS C Yy4Y€TOM 3aJad npeseHTaumMm U 0cobBeHHOoCTewn
ayauTtopun.



COprD,HM‘—IeCTBOI

3)

NOHUMAaTb " ncnonb3oBaTb npenmMyLiecTea KOMaHAHOW "
nHOMBMAyanbHOM paboTbl NpU peleHun y4ebHbIX 3agad; NpUHUMaTb
Uuenb COBMECTHOMW  OeATEeNbHOCTWM, NNaHMpoBaTb  OpraHmM3auumio
COBMECTHOW paboTbl, pacnpenenatb Buabl paboT, AoroBapuBaTbCH,
obcyxgatb npouecc w pesynbTar paboTbl; o0606wWwaTtb MHEHUs
HECKOINbKUX IMIOOEWN;
yyacTBoBaTb B rpynnoBbiXx ¢opmax pabotbl (obcyxaeHusi, obmeH
MHEHWIN, «KMO3roBble€ LUTYPMbI» N MHbIE); BbINOMHATL CBOK YacTb paboTbl
N KOOPAWHUPOBATbL CBOW [LEUCTBUS C OPYrMMW 4YfieHaMu KOMaHAbl;
OoLEeHMBaTb Ka4eCTBO CBOEro BKMaga B OOLWMA NPOAYKT NO KpUTEpUsM,
chopMynMpOBaHHbLIM y4aCTHUKaMM B3aUMOAENCTBUS.

YHugepcarnbHble  pea2ynssmueHble Oelcmeusi, obecriequsarom

gopmMupo8aHUE CMbIC/I08bIX YCMAaHOBOK U XU3HEHHbIX HaBbIKO8 IUYHOCMU.

CamoopraHusauyusi:

COCTaBNATb NfaH, anroputMm peleHna 3agadyv, BbibupaTb cnocob
pelweHnss C Y4ETOM WMEIOLLMNXCS PeCcypcoB M COBCTBEHHbLIX BO3MOXHOCTEMN,
apryMeHTMpoBaTb W KOPPEKTMPOBATb BapuaHTbl pELUEHUA C YYETOM HOBOM
NHdopMaLMN.

CaMOKOHTpOnb:

BNnageTb HaBblkaMu MO3HaBaATENIbHOM pPedIeKCUN KakK OCO3HaHMS
COBEepLUAEMbIX AENCTBUIA U MbICNIUTENBbHbBIX MPOLECCOB, NX Pe3yNbTaToB;
BNnagetb cnocobamm camMonpoBEPKW, CaMOKOHTPOSIs npouecca W
pesynbTaTa peleHnss MaTeMaTUYeCcKon 3aauum;

npeasuaeTb TPYOHOCTU, KOTOPble MOryT BO3HUKHYTb NPU  peLleHuun
3agayn, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX
06CcTOATENLCTB, JaHHbIX, HaWOEHHbIX  OLKNOOK, BbISABMIEHHbIX
TpyaHoOCTEN;

oLeHuBaTb COOTBETCTBME pesynbTaTta uenm n ycnoBusiM, OBbACHATb
NPUYNHBI AOCTUXKEHUS UNN HEAOCTMXKEHMUS pe3yNbTaToOB OEeATENbHOCTMY,
HaxoauTb OLINOKY, AaBaTb OLIEHKY NPMOBPETEHHOMY OMbITY.

NMPEAMETHbDIE PE3YJIbTATDI

OcBoeHne y4yebHOro Kypca «Anrebpa ©n Hayana MaTemMaTU4ecKoro
aHanu3a» Ha ypoBHe cpefHero obuwero obpasoBaHMA AOMKHO obecneymBaTb
OOCTXKEHME CrieayLmnx NnpegMeTHbIX obpasoBaTenbHbIX Pe3ybTaToB:

10 KINNACC

UYucna v BbluUCneHnn

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

BbinonHaTb apmcbmemqecme onepauunn Cc paunoHanbHbIMU 7
AENCTBUTENbHBIMU YUCaMM.



BbINONHATE NPUBNMXKEHHBIE BLIYUCIIEHUS, UCNOMb3YS NpaBunia OKpyrneHus,
Aenartb NPUKUAOKY U OLEHKY pe3yrnbTaTta BblYMCIIEHUN.

OnepupoBaTb MOHATUSIMU: CTEMEHb C LieNbIM MoKa3aTenem; ctaHgapTHas
dopma 3anucu OENCTBUTENBHONO 4ucna, KOpeHb HaTypanbHOW CTeneHu;
ncnonb3oBaTb MOAXOASAWY (bopMy 3anucyn OeUCTBUTESbHbIX 4Yucesn Aans
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,
paumoHansHoe, nppaumoHarbHoe ypaBHeHwue, HepaBEeHCTBO;
TPUrOHOMETPUYECKOE YPaBHEHME;

BbInonHATE Npeobpas3oBaHNa TPUIOHOMETPUYECKUX BbIPaXKEHUA U peLuaTb
TPUrOHOMETPUYECKNE YPaBHEHMUS.

BbinonHaTe npeobpasoBaHna LenblX, pauMoHanbHbIX YU MppaunoHanbHbIX
Bblp@X€HUA U pewaTtb OCHOBHble TUMbl UenblX, pauvoHarnbHbIX W
nppaumoHaribHbIX ypaBHEHUN N HEPABEHCTB.

[MpMEHATb ypaBHEHUS U HepaBeHCTBa ANA PELUEeHUs MaTemMaTUyecKmx
3agad 1 3agad 3 pasnuyHbix obnacten Haykm 1 pearibHOM XU3HMW.

MogenupoBaTb pearnbHble cuUTyaumm Ha A3blke anredpbl, COCTaBNATb
Bblpa)XeHUs, YpaBHEHWsl, HepaBEeHCTBa MO YCMNOBUIO 3ajadn, uccrnenosaTtb
NOCTPOEHHbIE MOAENN C UCNOMb30BaHMEM annapaTta anrebpsbl.

PyYHKLUUM 1 rpadpuKkun

OnepupoBaTb NOHATUAMW: PYHKUNSA, cnocoObl 3agaHns yHKUuK, obnactb
onpefeneHns N MHOXECTBO 3Ha4yeHUn QyHKUMK, rpadpuk PYHKUMW, B3aUMHO
obpaTHble PYHKLMUW.

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

Mcnonb3oBaTtb rpadpukm pyHKUUIA ONA peLleHns ypaBHEHUN.

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

Mcnonb3oBaTtb rpadukn yHKUMKW ONA UCCreoBaHUs MNpoLEeccoB W
3aBMCUMOCTEN NPU peLleHnn 3adad 13 apyrmx y4ebHblx NpegmMeToB N peasibHOM
XWU3HW; BblpaxaTb popMyriamm 3aBUCUMOCTU MeXOY BENUYMHAMN.

Hayana matemaTnyeckoro aHanusa

OnepupoBaTb MNOHATUAMM: MOCNEeAOBaATENbHOCTb, apudmMeTndeckas wu
reomeTpuyeckasi Nnporpeccun.

OnepupoBaTb MOHATUAMM: BECKOHEYHO YyObiBalwasa reomeTpuyeckas
nporpeccusi, cymma 6eckoHeuqHo ybbiBatoLlen reoMmeTpmuyeckon Nporpeccumn.

3apaBaTb nocnegoBaTesibHOCTU pasnnyHbIMKM cnocobamu.

Mcnonb3oBaTb CBOWCTBA nocnegoBaTesibHOCTEW W nporpeccun  Ans
peLlleHns peanbHbIX 3a4ad NpUKNagHoro xapakrepa.

MHoXxecTBa u formka

OnepupoBaTb NOHATUAMU: MHOXECTBO, Onepaunn Hag MHOXeCTBaMu.



Mcnonb3oBaTb TEOPETMKO-MHOXECTBEHHbI —annapat Ansi  onvMcaHus
peanbHbIX MPOLECCOB W SIBMEHWUA, MpW pelleHun 3agady M3 ApYyrux y4eOHbIX
npegMeToB.

OnepupoBaTb  MOHATMAMW:  OnpedeneHne, Teopema,  CrneacTeue,
[0Ka3aTenbCTBO.

11 KNNACC

Yucna n BbluncneHums

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

OnepupoBaTb NOHATMEM: CTEMNEHb C paUMOHarnbHbIM NokasaTenem.

OnepupoBaTb NOHATUAMU: forapum Ynucna, eCATUYHbIE U HaTypasibHble
norapudgmeil.

YpaBHeHMA U HepaBeHCTBA

MpumMeHATb cBOWCTBa CTeneHn Ana  npeobpasoBaHUsA  BblpaXXeHWUN;
ornepupoBaTb MOHATUAMU: NMoKasaTerlbHOE ypaBHEHWE M HEepaBEHCTBO; peluaTb
OCHOBHbIE TUMbI NOKa3aTesnbHbIX YpaBHEHUI N HEPABEHCTB.

BbinonHATe  Npeobpas3oBaHns  BblpaXkKeHUW, coAepXalimx Jiorapugmel;
onepvpoBaTb MNOHATUAMWU. norapuPMuUyeckoe YypaBHEHME W HepaBeHCTBO;
pewaTb OCHOBHbIE TUMbI JTOrapnupmMmnyecKknx ypaBHeEHUN N HEPABEHCTB.

HaxoanTb pelueHns npocTeninx TPUroHOMeTPUYECKNX HEPABEHCTB.

OnepupoBaTb MNOHATUSAMU: CUCTEMA NIMHENHLIX YPABHEHUN N €€ pEeLUeHUE;
MCronb30BaTb CUCTEMY JIMHEWHLIX YpPaBHEHUW AN peLlleHUd MNpPakTU4eCcKuX
3agau.

HaxoanTb pelueHnsa NpocTenmnx CUCTEM U COBOKYMNMHOCTEN paLMOHaribHbIX
ypaBHEHUN N HEPABEHCTB.

MogenupoBaTb pearnbHble CUTyauun Ha 4A3blke anrebpbl, COCTaBNATb
BblpaXXeHUs, YpaBHEHMWsl, HepaBeHCTBA W CUCTEMbl MO YCNOBUIO 3ajayn,
nccnefoBaTb NOCTPOEHHbIE MOAENN C UCMNONb30BaHMEM annapaTta anredpbl.

PyHKUUM 1 rpadpuKkun

OnepupoBaTb NOHATUAMWU:  nepuoandeckasl  OYHKUUS,  MPOMEXYTKM
MOHOTOHHOCTU  (PYHKUMWN, TOYKM JKCTpeMyMa (pyHKUMWN, Haubonbliee W
HauMeHblLee 3HadYeHus @YHKUUMM Ha MpOMEeXyTKe; MWCnonb3oBatb WX ONA
nccrnenoBaHus oyHKUUK, 3a0aHHON rpadoUKOM.

OnepupoBaTb NOHATUAMW: rPadIMKM MoKasaTeNbHOW, norapugmmyeckon m
TPUrOHOMETPUYECKUX DYHKLMI; n3obpaxaTb X Ha KOOPAWHATHOW MAOCKOCTU U
Mcrnonb3oBaThb AN1K peLleHns ypaBHEHNUN U HEPABEHCTB.

N3o06paxaTb Ha KOOPOUHATHOW NSIOCKOCTU rpadukmn SIMHENHbBIX YpaBHEHWUN
N NCNoNb3oBaTb UX ANS1 PELLUEHNSA CUCTEMBI JIMHENHbBIX YPaBHEHUN.

Ncnonb3oBaTtb rpapukn  QyHKUUMW AN UCCnefoBaHUA MpoOLEecCoB U
3aBMCUMOCTEN N3 APYIrNX y4eBHbIX OUCLMMINH.

Hauyana matemaTnyeckoro aHanusa

OnepupoBaTb NOHATUSAMU: HENpPepbIBHAA OYHKLUNS; NPON3BOAHAS (PYHKUMUM;
Mcrnonb3oBaTb reoMeTpuyeckum u U3NYECKUM CMbICT MNPOU3BOAHOM ASIS
pelleHus 3agad.



HaxoouTb  Npoum3BOAHblE  3reMeHTapHbIX  PYHKUMN, BbIYUCIIATb
NPOn3BOAHbIE CYMMbI, NPOU3BEAEHNS, HAaCTHOIO (PYHKLNNA.

Ncnonb3oBaTb  MpoOvM3BOAHYIO  ANs  uccnegoBaHns  OyHKUMKM  Ha
MOHOTOHHOCTb U 3KCTPEMYMbl, MPUMEHATb pe3ynbTaTbl WUCCMedoBaHUS K
NOCTPOEHMIO rpacouKoB.

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

OnepupoBaTb NOHATUAMW: nepBoobpasHass W  WUHTerpan; MnoHMMaTb
reoMeTpuyeckmm n (pusnyeckmn CMbICn MHTerpana.

HaxoguTtb nepBoobpasHble anemMeHTapHbIX OYHKLNA; BbIYUCAATL UHTErparn
no dpopmyne HetoToHa—JlenbHmua.

PewaTb npuknagHble 3agayn, B TOM 4YUCe COLManbHO-9KOHOMUYECKOTO U
dn3nyeckoro xapakrepa, cpegcrsaMmm MaTemMaTM4ecKoro aHanmsa.



TEMATUYECKOE NMNMAHUPOBAHUE

10 KNNACC
Ne KonuyectBO 4acoB ANEeKTPOHHbIe
~  HaumeHoBaHue pa3genoB u Tem (uncppoBblie)
:I nporpaMmsi Bcer KOH'%pon"Hb' I'Ipagmqecxu o6pasoBaTenbHble
o e paboTbl e paboTbl pecypehbi
e e Sutoresa LOK
g ' 14 2 https://m.edsoo.ru/1568aba
aumMoHarnbHble YpaBHEHMUS U 3
HepaBeHCTBa =
Bubnuoteka LJOK
®yHKUMY 1 rpacoukyt. CTeneHb 6 https://m.edsoo0.ru/1568aba
LenbiM nokasatenem 3
ApudMeTUYECKNIN KOPEHD N—OM Bubnnoteka LJOK
cteneHn. ippauuoHanbHble 18 2 https://m.edsoo0.ru/1568aba
ypaBHEHMWS U HEPaBEHCTBA 3
dopmynsbl Bubnnoteka LJOK
TPUrOHOMETPUN. TPUroHOMETPUYECKN 22 1 https://m.edsoo.ru/1568aba
€ ypaBHeHUs 3
Bubnuoteka LJOK
MocnepoBaTenbHOCTU M NpPOrpeccum 5 https://m.edsoo0.ru/1568aba
3
MosTOpeHue, 0606LLeHne Bubrmorexa LIOK
P ’ tHeRme, 3 1 https://m.edsoo0.ru/1568aba
cucTemMaTtmsaums 3HaHum 3
OBLUEE KOJIMYECTBO YACOB MO 63 6 0

NMPOrPAMME



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

11 KINNACC

KonuyectBO 4YacoB

ANEeKTPOHHbIE

Ne HavmeHoBaHue pa3genoB u K 0 (uncppoBble)
n/n TeM nporpamMmmbi Bcero OHTpOIbHblE pakTuieckue obGpasoBaTenbHble
paboTbl paboTbl pecypehl
CTteneHb € paunoHasnbHbIM
1 nokasatenewm. [lokasatenbHas 12 1 Bubnnoteka LJOK
dyHKuMS. [NokasaTenbHble https://m.edsoo.ru/fl1cdafd
YypaBHEHMWS U HEPaBEHCTBA
INorapudpmundeckas yHKUmS. Bubnmoteka LIOK
2 Jlorapudpmmnyeckue ypaBHeHUs 12 https://m.edsoo.ru/fl1c4afd
N HepaBeHCTBa — '
TpuroHomeTpudeckne PyHKLUN
3 N nx rpacpmkn. 9 1 Bubnnoteka LJOK
TpuroHomeTpuyeckme https://m.edsoo.ru/fl11c4afd
HepaBeHCTBa
4 MpoussogHas. NpnmeHeHne 24 1 Bubnnoteka LJOK
NpoOM3BOHOMN https://m.edsoo.ru/fl11c4afd
Bubnnoteka LJOK
> VIHTerpar 1 ero npumeHeHns 9 https://m.edsoo.ru/fl11c4afd
. Bubnnoteka LJOK
6 CucTembl ypasHeHmit 12 1 https://m.edsoo.ru/fl11cdafd
Bubnnoteka LJOK
! HaTypareHele 1 uenele Jncna 6 https://m.edsoo.ru/f11c4afd
3 lMosTOpeHue, 06o6LLeHme, 18 Bubnuoteka LLIOK
cuctemaTmsauusa 3HaHun https://m.edsoo.ru/fl11c4afd
OBLEE KOJIMYECTBO YACOB MO 102 4 0

NMPOrPAMME



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




NOYPOYHOE NNAHUPOBAHUE

10 KNNACC
Ne KonunyecTtBo 4yacosB [ata ONEeKTPOHHbIe
nl- Tema ypoka B K n U3y4vyeHu ungposeie
yp cer OHTPOJSIbHbI paKTu4eckm y 06pa3oBaTenbHbIE
n o e paboTbl e paboTbl A pecypehbl
MHoecTBO, onepaunu BuGnmoteka LIOK
Ha/l MHOXECTBaMu. 1 https://m.edsoo.ru/746d5d
Anarpammbl
. ce
Onnepa—BeHHa =
PauunoHanbHble vncna.
O6bIKHOBEHHbIE 1 Bubnnoteka LJOK
AecsatnyHble gpobn, 1 https://m.edsoo.ru/be8880
NPOLEHTbI, 6ECKOHEYHbIE 93
nepuoanyeckue gpoodu
ApndpmeTtnyeckue
ogeai::ﬁ:HblMM Bubnmoreka LIOK
paul 1 https://m.edso0.ru/4d7f95f
yncnamu, o
npeobpasoBaHus =
YUCIIOBbIX BblPaXKeHUI
MpmeHeHue apoben n
NPOLIEHTOB ANS peLleHns Bubnmotexa LIOK
PUKNanHbIx safat s 1 https:/m.edso00.ru/44dd10
pasfiMyHbIX oTpacnen 46
3HaHUN N peanbHon —
XN3HN
MprmeHeHne gpoben n Bubnunoteka LIOK
NPOLIEHTOB A4 peLleHns 1 https://m.edso0.ru/d99d8c

NPpuUKIagHbiX 3agay 13

74



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

pasfinyHbIX oTpacnemn
3HaHW 1 pearibHON
XN3HWN. [JeNCTBUTESNbHbIE
ymucna. PaunoHanbHble U
nppaumnoHarnbHble Yncna

CtapTtoBas

Bubnnoteka LJOK

6 anarHoctuyeckasa pabora https://m.edso0.ru/2f36a36
no MmatemaTuke f
Qﬁggnﬂnm:ecme Bubnnoteka LJOK

7 N https://m.edsoo.ru/a97al12
AEeNCTBUTENbHbIMU 49
yucnamm av
MpnbnmxéHHbIEe
BblYMCIEHMUS, NpaBua Bubnnoteka LJOK

8 OKpYrneHusi, Npukuaka u https://m.edsoo.ru/cb723fb
OLleHKa pesynbTaTta d
BbIYUCIIEHUI
ToxpgectBa n Bubnnoteka LJOK

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

10 ’ https://m.edsoo.ru/11ac68
ypaBHEHUS be
HepaBeHCTBO, pelueHune Bubnuoreka LIOK

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

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



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

APOOHO-paUnoHanbHbIX
ypaBHEHUN N HEPaBEHCTB

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

KoHTponbHasa paboTa no
Teme "MHoXxecTBa
pauMoHanbHbIX U

Bubnuoteka LJOK

14 B https://m.edsoo.ru/1914a3
JNENCTBUTESNbHbIX YMNCen. 39
PaunoHanbHble —
ypaBHEHUS N HepaBeHCTB"
:)aggﬁmm:’ (g;:fﬁf;' Bubnnoteka LJOK
15 ' https://m.edsoo.ru/226eea
B3anmHo obpaTHble bf
dYHKLUK =
Mpaduk pyHKUMN.
MHORGGTB0 S GuGnvoTexa LOK
16 https://m.edso0.ru/763e75
QyHKUMN. Hynn pyHKUMN. ce
[MpomexyTku -
3HAKOMOCTOSIHCTBA
UETHbIE N HEYETHbIE Bubnmorexa LIOK
17 https://m.edsoo.ru/ff4564a
yHKLMN d
CteneHb ¢ uenbim
nokasarternem. Bubnuoteka LLIOK
18 CrangapTtHas dopma https://m.edso0.ru/66446d
3anucu OencTBUTENbHOIO 3e
yucna
Mcnonb3oBaHue
nogxoasawen popmbl Bubnnoteka LJOK
19 3anmcun AencTBUTENbHbIX https://m.edsoo.ru/6eadc6f

ypucen ana peweHund
NpakTn4eCKnx 3agad 1

1



https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/6eadc6f1

npeactaBlieHNA OaHHbIX

CteneHHast yHKUMS C
HaTyparbHbIM 1 LiefbiM

Bubnnoteka LJOK

20 " https://m.edsoo.ru/3f25a04
nokasarternewm. Eé -
CBOWCTBa 1 rpaumk -
ApndmeTnyecknin KopeHb Bubnmoreka LIOK

21 N https://m.edsoo0.ru/d82c36
HaTyparbHOWN CTENEHM 44
ApudmMeTUYeCKin KOpeHb Bubnmoreka LIOK

22 N https://m.edsoo.ru/fe7fc4d
HaTyparbHOWN CTENeHM b
Monyronosas Bubnnoteka LJOK

23 https://m.edso0.ru/d0f0b26
KOHTpOnbHas paboTta 0
CeowcTBa Bubnnoteka LJOK

24 apnMeTUYEeCKoro KOpHs https://m.edso00.ru/c33898
HaTypanbHOW CTENEHN 65
CeowcTBa Bubnnoteka LJOK

25 apnPMeTUYECKOro KOpHS https://m.edsoo.ru/444c4b
HaTypanbHOW CTENEHU 9c
Henctena c Bbubnunoteka LJOK

26 apupmeTnyeckumm https://m.edso0.ru/54b815
KOPHAMM N—OWN CTEMNEHU c5
Henctena c Bbubnunoteka LJOK

27 apumeTnyecKnmMm https://m.edso0.ru/83105a
KOPHAMM N—OWN CTEMNEHU Oe
Hencteua c Bubnunoteka LIOK

28 apumeTMyecKnmMm https://m.edsoo.ru/2ablc?
KOPHSIMWU N—OW CTENeHu bc

29 Hencteua c Bubnuoteka LIOK



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc

apumeTnyecKknmMm
KOPHAMW N—0N CTENEHN

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

Hencteua c Bubnunoteka LIOK

30 apndpmMeTUYecKkumMn https://m.edsoo.ru/8a5ada
KOPHAMW N—0N CTENEHN 51
PeweHne Bubnuoteka LJOK

31 nppaunoHasbHbIX https://m.edso0.ru/69106a
ypaBHEHUN N HEPABEHCTB e7
PeweHune Bubnnoteka LJOK

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

33 nppaunoHasbHbIX https://m.edso00.ru/78d9b3
ypaBHEHUN N HEPABEHCTB 91
PeweHune Bubnnoteka LJOK

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

35 nppaLmoHasrbHbIX https://m.edsoo0.ru/87e5e5
ypaBHEHUIN N HEPABEHCTB 2d
CsowicTBa 1 rpaduk EM6H_MOTeKa LIOK

36 KOPHS! N-OiA CTENEHM https://m.edsoo.ru/eb0cc5

e3

CsowicTBa 1 rpaduk EM6H_MOTeKa LIOK

37 KODHS! N-Oi CTEMeHM https://m.edso0.ru/5f29b9b

P 5

KoHTponbHasa paboTa no
Teme "ApnmeTmnyeckun 5”6”_”0Te'<a LIOK

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

KOPEHb N—OW CTEMNEHMW.
NppauunoHanbHble

0



https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/f13af630

ypaBHEHUS U
HepaBeHCcTBa"

CWHYC, KOCMHYC N TaHreHc

Bubnnoteka LJOK

39 https://m.edsoo.ru/5f605ed
YUCINOBOro apryMmeHTa 0
CWHYC, KOCMHYC N TaHreHec Bubnuoreka LIOK

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

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

12 aberanren anonosors GuSnmoTexa LIOK

https://m.edsoo.ru/f1ff9220

aprymeHTa
TpuroHomeTpuyeckasd
gﬁ%ﬁﬁ:ﬁiﬁ/’le Bubnnoteka LJOK

43 https://m.edso0.ru/6df195a
TPUrOHOMETPUYECKNX 0
JOYHKLMA YNUCITOBOIO =
aprymeHTa
TpuroHomeTpuyeckasd
gﬁ%ﬁ:ﬁme Bbubnunoteka LJOK

44 https://m.edso0.ru/6b61c5
TPUrOHOMETPUHECKIX -8
PYHKLUN YNCNOBOro -
aprymeHTa
OcCHOBHbIE Bubnuoteka LIOK

45 TPUrOHOMETPUYECKNE https://m.edsoo.ru/6ed2b3
dopmynbl ba

46 OcHoBHble Bubnuoteka LJOK



https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba

TPUroHOMeTpUu4eckme https://m.edsoo.ru/fcdd2a2
doopmynbl e

47 %CMHrgi::;eeTpmquKme Bubnmoreka LIOK

https://m.edsoo.ru/b8a0ff2f

dopmynebl
OcHoBHble Bubnuoteka LJOK

48 TPUroHOMEeTpU4eckne https://m.edsoo0.ru/12d141
dopmynbl 3c
MpeobpasoBaHne Bubnnoteka LJOK

49 TPUrOHOMETPUYECKNX https://m.edsoo.ru/e248c5f
BblpaXXeHum c
NMpeobpasoBaHune bubnuoteka LJOK

50 TPUTOHOMETPUYECKNX https://m.edsoo.ru/09ba5b
BblpaXXeHum 3d
MpeobpasoBaHue Bubnnoteka LJOK

51 TPUrOHOMETPUYECKNX https://m.edsoo0.ru/1f4655d
BblpaXXeHum a
MpeobpasoBaHue Bubnnoteka LJOK

52 TPUrOHOMETPUYECKNX https://m.edsoo.ru/76ce99
BblpaXXeHum 58
NMpeobpasoBaHune BubnuoTteka LJOK

53 TPUrOHOMETPUYECKNX https://m.edsoo0.ru/8fa598b
BblpaXeHum 5
PeweHune Bbubnunoteka LJOK

54 TPUTOHOMETPUYECKNX https://m.edsoo.ru/6baefel
ypaBHEHUM 9
PeweHuve Bubnunoteka LIOK

55 TPUrOHOMETPUYECKNX https://m.edsoo.ru/alf8d14
ypaBHEHUN 1

56 PeweHuve Bubnuoteka LIOK



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141

TPUrOHOMETPUYECKNX https://m.edsoo.ru/65a0f2d
ypaBHEHUN 0
PeweHuve Bubnunoteka LIOK

57 TPUrOHOMETPUYECKNX https://m.edso0.ru/0d8a77
ypaBHEHUI Od
PeweHne Bubnuoteka LJOK

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

59 TPUrOHOMETPUYECKNX https://m.edsoo.ru/e6eec6
ypaBHEHUN 50
Ob6o6weHne no Temam
Tgwcr:HB:n:IeeTpmqecme Bubnmoreka LIOK

60 https://m.edsoo.ru/ae44ac
doopmynbl. e
TpuroHomeTpuyeckme -
ypaBHeHns"
KoHTponbHas paboTta no
IEZ;H&OAE%S;I Bubnnoteka LJOK

61 T ' https://m.edsoo.ru/b46a82

puroHomeTpuyeckme o8

ypaBHeHus"/Bcepoccnimnck =
asi npoBepoyHas pabota
NToroBasa KOHTpornbHas Bubnunoteka LLIOK

62 paboTta / Bcepoccuiickasa https://m.edso0.ru/188bbf6
npoBepo4Has paboTa c
c?mi?zud::::éum 3HaHUN Bubnuoreka LIOK

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

3a KypcC anre6pb| M Ha4an
mMaTeMaTn4ecKkoro

9e



https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e

aHanu3a 10 knacca

ApudpmeTndeckas u

reomeTpuyeckas
nporpeccum. Bubnuoteka LJOK

64 Mcnonb3oBaHune 1 https://m.edso00.ru/d36669f
nporpeccun onsa peweHus 8
peanbHbIX 3aga4
NPUKNagHoOro xapakrepa
BeckoHe4yHO yObiBatoLLan
e Sutcresa LOK

65 porp - =Y o 1 https://m.edsoo.ru/1cbf72b
OecKoHeYHo ybbiBatoLLemn 1
reoMeTpu4eCKon =
nporpeccum
dopmyna CroXHbIX Bubnmoreka LIOK

66 1 https://m.edsoo0.ru/538fc43
NPOLIEHTOB -
dopmyna CnoXxHbIX Bubnmoreka LIOK

67 1 https://m.edsoo.ru/c2627e
NPOLIEHTOB ca
O606LeHme,
cuctemMmaTmsauusa 3HaHUn Bubnnoteka LJOK

68 3a Kypc anredpbl 1 Ha4an 1 https://m.edso0.ru/49f1b82
MaTemMaTU4eCcKoro 7
aHanunaa 10 knacca

OBLLEE KOJIMYECTBO 63

YACOB MO NMPOIrPAMME



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

11 KINNACC

KonuyectBO 4YacoB

ANEeKTPOHHbIe

Ne HDaTta
n/ Tema ypoka Bcer KoHTponbH  [MpakTnueck  U3yyeH umcposbie
n o ble paboTbl ne paboTbl uaA obpazoBatentHble
pecypchbl
CTteneHb ¢ paynoHanbHbIM Bubnmoreka LIOK
1 https://m.edsoo.ru/a5293
nokasarenem
9b3
Bubnnoteka LJOK
CsowncTtBa cTeneHmn 1 https://m.edsoo.ru/ff6014
08
[MpeobpasoBaHne BbipaKeHUN, Bubnuoteka LJOK
coaepxallnx paymoHanbHble 1 https://m.edsoo0.ru/3d87e
cTeneHu 248
MpeobpasoBaHne BbipaKeHWUN, Bubnuoteka LJOK
cofepkalimx paumoHanbHble 1 https://m.edso0.ru/343c6
cTeneHu b64
[MpeobpasoBaHme BblpaXXeHUN, Bubnnoteka LJOK
cofepkalumx paumoHarnbHble 1 https://m.edsoo0.ru/4064d
CTENEHN 354
[MokasaTesibHble YpaBHEHUS U Bubnuoteka LIOK
1 https://m.edsoo0.ru/be763
HepaBeHCTBa
20c
[MokasaTesibHble YpaBHEHUS U Bubnnoreka LIOK
1 https://m.edsoo.ru/3d408
HepaBeHCTBa
009
[MokasaTenbHble ypaBHEHUS U Bubnmoreka LIOK
1 https://m.edsoo.ru/bd5ff0

HepaBeHCTBa

€c



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec

MokasaTenbHble YpaBHEHUA U

Bubnnoteka LJOK

9 https://m.edsoo.ru/cebfl
HepaBeHCTBa
0c6
[MokasaTesibHble YpaBHEHUS U Bubnmoreka LIOK
10 yp https://m.edsoo.ru/536de
HepaBeHCTBa
727
[MokasaTenbHas yHKUus, eé Bubnmorexa LIOK
11 N YHKUAS, https://m.edso0.ru/85bc8
CBOMCTBa U rpacuk 132
KoHTponbHaga paboTta no teme
"CTeneHb C pauynoHanbHbIM Bubnnoteka LJOK
12 nokasarenem. [NokasatenbHas https://m.edsoo0.ru/58e8e
dyHKumSA. MNokasaTenbHble 212
ypaBHEeHUA U HepaBeHcTBa"
Bubnuoteka LJOK
13 Jlorapudom vncna https://m.edsoo0.ru/3e323
0d4
[ecatnyHbie N HaTypanbHble Bubnmoreka LIOK
14 yp https://m.edsoo.ru/lea72
norapndmel
162
MpeobpasoBaHune BblpaXKeHUI Bubnmorexa LIOK
15 ’ https://m.edsoo.ru/da481
cofepkaLlunx fiorapumol 54c
[MpeobpasoBaHme BblpaXXeHUi Bubnuorexa LIOK
16 ’ https://m.edsoo.ru/4beff0
coaepXalmx norapngomb 3b
[MpeobpasoBaHme BblpaXXeHUi Bubnmoreka LIOK
17 ’ https://m.edsoo.ru/fe189f
cogepxallunx norapmmesl d
18 [MpeobpasoBaHne BbipaXXeHUHN, Bubnuoteka LJOK



https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d

cogepxallunx norapmmeol

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

Jlorapngpmunyeckne ypaBHeHUs

Bubnnoteka LJOK

19 https://m.edso0.ru/30347
N HepaBeHCTBa
24e
Jlorapngpmunyeckne ypaBHeHUs Bubnmoreka LIOK
20 https://m.edsoo.ru/712ac
N HepaBeHCTBa
2d9
Jlorapugpmunyeckme ypaBHeHuUs Bubnmorexa LIOK
21 https://m.edsoo.ru/9e3f4
N HepaBeHCTBa
bc9
Jlorapugpmunyeckme ypaBHeHuUs Bubnmoreka LIOK
22 https://m.edsoo0.ru/15bcl
N HepaBeHCTBa cib
Bubnnoteka LJOK
23 J'I_(_)rapmvcpmmquKaﬂ PYHKLMS, https://m.edso0.ru/d68bb
€€ CBOMCTBa U rpauk cod
Bubnnoteka LJOK
24 J'I.c.)rapmvcpmmquKaﬂ PYHKUMS, https://m.edso0.ru/9d102
eé cBoucTBa 1 rpadouk 051
TpuroHomeTpuyeckmne Bubnnoteka LJOK
25 dYHKLMKN, X CBOMCTBA U https://m.edsoo.ru/beeff6
rpadouku 46
TpuroHomeTpuyeckmne Bubnnoteka LJOK
26 dyHKLMKN, X CBOMCTBA U https://m.edsoo.ru/d2e46
rpadomkn 01lb
TpuroHomeTpuyeckne Bubnuoteka LLIOK
27 dyHKLMKN, X CBOMCTBA U https://m.edsoo.ru/ba9da
rpadouKkn 96d
28 TpuroHomeTpnyeckme Bubnnoteka LJOK



https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d

dYHKLMK, X CBOMCTBA U

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

rpaukm c53
Mpymepsl Bubnuoteka LLOK
29 TPUTOHOMETPUYECKNX 1 https://m.edso0.ru/5272b
HepaBeHCTB 9al
Mpumepsi Bubnuoteka LJOK
30 TPUTOHOMETPUYECKNX 1 https://m.eds00.ru/0c837
HepaBeHCTB 397
Mpumepbl Bubnnoteka LJOK
31 TPUrOHOMETPUYECKMX 1 https://m.edsoo.ru/e6el9
HepaBEeHCTB 01f
Mpynmepsl Bubnnoteka LJOK
32 TPUTOHOMETPUYECKNX 1 https://m.eds00.ru/0f903
HepaBEeHCTB c/5
KoHTponbHasa paboTta no teme
"Norapundpmmyeckas pyHKUnS.
Jl;lorapmq)wlqecme ypaBHEHUS Bubnmoteka LIOK
33 https://m.eds00.ru/10130
HepaBeHcTBa.TpuUroHomeTpuye 797
CKne oyHKLMN U NX -
rpacpukn. TpuroHomMeTpuyeckmne
HepaBeHcTBa"
Bubnuoteka LJOK
34 HenpepbiBHbIE PyHKLNN 1 https://m.edso0.ru/403bf
bOd
MeToq vHTepBanos ans Bubnuoteka LIOK
35 1 https://m.edsoo.ru/6db0b
peLleHns HepaBeHCTB 423
36 MeTopn nHTepBasoB Ans 1 Bubnuoteka LLOK

pewieHnd HepaBEHCTB

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



https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b

elb

Bubnuoteka LLOK

37 MpounssogHasa pyHKLMM https://m.edsoo.ru/0731a
d3d
Bubnnoteka LJOK
38 MponsBogHas pyHKLMM https://m.edso0.ru/723dd
608
"[eomeTpunyeckum n Bubnnoteka LJOK
39 doM3n4eCKNN CMbICI https://m.edso00.ru/6¢c8d3
NpPON3BOaHON 6ff
"[eomeTpunyeckum n Bubnnoteka LJOK
40 dM3NYECKNIA CMbICTT https://m.edsoo.ru/a413e
NnpPou3BOgHOM ca9
[Mpon3BoaHbIE 3NIEMEHTaPHbIX Bubnmoreka LIOK
41 y https://m.edso00.ru/c7550
dyHKLMI
ebf
Mpon3BoaHbIE 3NIEMEHTAPHbIX Bubnuoreka LIOK
42 y https://m.edsoo.ru/14ab3
dyHKLMI
cdb
MponsBogHasi CyMmmbil, Bubnnoteka LJOK
43 NpPon3BeaEHUNS], YACTHOrO https://m.edsoo.ru/c12a0
dyHKUMI 552
[MpousBogHas cyMmmbil, BubnuoTteka LJOK
44 NpPon3BeOEHUNS], YACTHOrO https://m.edsoo0.ru/d598f
dyHKLMI 201
[MpousBogHas cyMmmbil, Bubnuoteka LJOK
45 npounssBeneHunsi, 4acTHoro https://m.edsoo.ru/l1de34
dYHKLNN d4d
46 [MpymeHeHne NpoM3BOAHOM K Bubnuoteka LLOK

nccnenoBaHuo PyHKLUMA Ha

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



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9

MOHOTOHHOCTb U 3KCTPEMYMbI

df9

[MpymeHeHne NpoM3BOAHOM K

Bubnnoteka LJOK

47 nceneaoBaHuio OyHKUMIA Ha https://m.edsoo.ru/a8ca5b
MOHOTOHHOCTb M 3KCTPEMYMbI ad4
[MpymeHeHne NpoM3BOAHOM K Bubnuoteka LLOK

48 nccneaoBaHuio OyHKUMIA Ha https://m.edsoo.ru/0b411
MOHOTOHHOCTb M 3KCTPEMYMbI edd
[MpmeHeHne NPoM3BOAHOM K Bubnnoteka LJOK

49 nccnenoBaHuo PyHKUMA Ha https://m.edsoo.ru/caf9b
MOHOTOHHOCTb U 3KCTPEMYMBbI d2f
HaxoxgeHne HanbonbLuero mn Bubnnoteka LJOK

50 HaUMeEHbLLEro 3Ha4YeHus https://m.edsoo.ru/fac78f
JOYHKLUMN Ha OTpe3ke 05
HaxoxaneHne HanbonbLuero un Bubnuoteka LJOK

51 HanMMeHbLUero 3Ha4yeHus https://m.edsoo.ru/fb6a8
OYHKLUMN Ha OTpe3ke acf
HaxoxgeHne HanbonbLuero n Bubnnoteka LJOK

52 HanMMeHbLUero 3Ha4yeHus https://m.edsoo.ru/cffcb7
dyHKUMN Ha OTpe3ke es
HaxoxgeHne HanbonbLuero n Bubnnoteka LJOK

53 HaMMeHbLUEro 3Ha4YeHus https://m.edso00.ru/d9469
JoyHKUMN Ha OTpe3ke 916
HaxoxneHue HandonbLuero u BubnuoTteka LJOK

54 HaMMeHbLUEro 3Ha4YeHus https://m.edsoo.ru/ad150
dYHKUMKN Ha OTpe3Ke 00e
HaxoxneHue HandonbLuero u Bubnuoteka LJOK

55 HauMeHbLUero 3Ha4yeHus https://m.edsoo.ru/86adc
dYHKUMKN Ha OTpe3Ke bfd

56 [MprmeHeHne NponM3BOAHON Bubnuoteka LLOK

0114 HaXOXOEHUA Hauny4yLlero

https://m.edso00.ru/13205



https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

peLleHns B NpUKnagHbIX
3agjavax, ans onpegeneHns
CKOpPOCTM npoLecca,
3agaHHoOro oopmysion nnu
rpacukom

Q.
(@)

KoHTponbHasa paboTa no reme

Bubnnoteka LJOK

57 "NponsBogHas. NpnmeHeHne https://m.edsoo.ru/f8ed5f
npoussogHon" 99
Bubnnoteka LJOK
58 NepsoobpasHasi. Tabnuua https://m.edsoo.ru/d777e
nepBoobpasHbIX 4fs
Bubnnoteka LJOK
59 Nepsoobpasnas. Tabnmua https://m.eds00.ru/30c36
nepBoobpasHbIX
97b
WNHTerpan, reometTpuyeckmn u Bubnuorexa LIOK
60 . https://m.edso0.ru/39127
dun3nYeCcKnin CMbICi UHTErpana 2¢9
WHTerpan, reomeTpuyeckum un bubnuoteka LIOK
61 e https://m.edso0.ru/d359f
dun3nYeCcKnin CMbICi MHTErpana b5f
WHTerparn, reomeTpmnyecknun u Bubnmorera LIOK
62 pan, T P https://m.edsoo0.ru/07eb4
dn3nyecknin cMbICn UHTerpana 64b
BbluncneHue nHterpana no Bubnuoteka LLIOK
63 dopmyne https://m.edsoo.ru/b9b22
HbtoToHa—JlenbHuua 5c¢3
BbluncneHue nHterpana no Bubnnoteka LJOK
64 dopmyne https://m.edso00.ru/b800d
HbtoToHa—JlenbHuua eb4
65 BbluncneHune nHterpana no Bubnuoteka LJOK



https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4

dopmyne
HbtoToHa—JlenbHuua

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

BbluncrneHune nuterpana no

Bubnuoteka LLOK

66 dopmyne https://m.edsoo.ru/41da4
HbtoToHa—JlenbHuua 3la
CucTteMbl NNHENHbIX Bubnmoreka LIOK
67 . https://m.edso0.ru/b6482
ypaBHEHUN
35a
CunctemMbl NMMHENHbIX Bubnuoteka LIOK
68 . https://m.edsoo.ru/5ab83
ypaBHEHUN
864
PelwweHne npuknagHbix 3agad Bubnuoteka LJOK
69 NOMOLLIbIO CUCTEMBbI JIMHENHbIX https://m.edsoo.ru/a4d65
ypaBHEHUN eeb
PeweHve npuknagHbix 3agay ¢ Bubnnoteka LJOK
70 NOMOLLIbIO CUCTEMBbI JIMHENHbIX https://m.edsoo.ru/aa596
ypaBHEHUN 2el
Cuctembl 1 COBOKYMHOCTU
UG, PaUONA e, susnoTera LIOK
71 ’ https://m.edso0.ru/48190
nokasaTerbHbIX, ) 479
norapmgMmnYecKmx ypaBHEHNN —
N HEPABEHCTB
CucTtemMbl 1 COBOKYMNHOCTU
UeITLix, PaliOHAHbX, Gu6nwoTera LIOK
72 bpau ’ https://m.edsoo.ru/2dbd3
nokasaTerbHbIX, ) 850
norapugMUYeCKMx ypaBHEHUN —
N HEPABEHCTB
73 CucTtemMbl 1 COBOKYMNHOCTU Bubnuoteka LJOK



https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859

uenblx, paunoHarbHbIX,
nppaunoHarsbHbIX,
nokasaTernbHblX,
norapugoMnYecKkmx ypaBsHeHUn
N HEpPaBEHCTB

https://m.edsoo.ru/7ab8d
1l7e

Cuctembl 1 COBOKYIMHOCTU
LenbiX, paunoHarnbHbIX,

Bubnnoteka LJOK

74 vibpaLoHaribHbIx, https://m.edsoo.ru/81ccc
nokasaTernbHbIX, ) 00
norapugoMnYecKkmMx ypaBsHeHUn —
N HEpPaBEHCTB
Mcnonb3oBaHue rpadukos Bubnnoteka LJOK

75 YHKUMIN ONA peLleHns https://m.edso00.ru/03994
YpaBHEHUN N CUCTEM 9bf
Mcnonb3oBaHue rpadukos Bubnnoteka LJOK

76 YHKUMI ONA peLleHns https://m.edsoo.ru/a7d95
YpaBHEHUN U CUCTEM f79
MpuMeHeHne ypaBHEHUHN,
CUCTEM N HEPABEHCTB K Bubnmoteka LIOK

77 PELLICHNIO MATEMATAHECKIX https://m.edsoo.ru/ca878
3afia4 v 3aa4 13 PasnuUHbIX deb
obnacTten Haykn n peanbHOM —
XN3HU
KoHTponbHas paboTa no teme BubnuoTteka LJOK

78 "MIHTerpan n ero npuMeHeHus. https://m.edsoo0.ru/471c7
Cuctembl ypaBHeHUI" 35b
HaTtypanbHble 1 uensle Yucna Bubmmorexa LIOK

79 ’ https://m.edsoo.ru/3ceel
B 3aJa4ax u3 peanbHOWN XXU3HU 307

80 HaTypanbHble 1 Lenble Yncna Bubnnoteka LJOK



https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/3cee1327

B 3agadax u3 pearibHOW XN3Hu

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

HaTypaanble N uernble Yncna

Bubnnoteka LJOK

81 - https://m.edsoo.ru/efl0c
B 3aa4ax uU3 pearibHOWM XXN3Hu 479
Mpu3Hakn 4eNMMOCTU LenblX Bubnworexa LIOK
82 https://m.edso00.ru/51696
yucen
a6’
[Mpu3Hakn 0enMMOCTM LeNbIX Bubnuorexa LIOK
83 https://m.edsoo.ru/fab81
yucen
cOe
[Mpu3Hakn 0enMMOCTM LeNbIX Bubnuoreka LIOK
84 https://m.edsoo.ru/ef2c6
ymncen
e43
MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
85 cuctemMaTm3aumnsa 3HaHUN. https://m.edso0.ru/0312c
YpaBHeHu4A f8c
MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
86 cuctemaTm3aumnsa 3HaHUM. https://m.edsoo.ru/247d2
YpaBHeHuA fe7
MoBTOpEHUe, 0606 eHNE, Bubnuoteka LJOK
87 cuctemaTm3aumnsa 3HaHUN. https://m.edsoo.ru/e8b87
YpaBHeHuA 729
MoBTOpEHue, 0b606LeHNe, Bubnuoteka LJOK
88 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo.ru/1bf2fb
YpaBHeHus 98
MoBTOpeHue, o6obLLeHme, Bubnuoteka LLIOK
89 cucrtemaTmaaumst 3HaHuN. https://m.edso0.ru/9c44c
YpaBHeHu4A 6ca
90 MoBTOpEeHue, o6obLLeHme, Bubnuoteka LIOK



https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca

cucTtemaTmnaaums 3HaHUN.
YpaBHeHudA

https://m.edsoo.ru/337aa
d59

[MoBTOpeHne, o6obuieHne,

Bubnnoteka LJOK

91 cucTteMmaTmaaums 3HaHuN. https://m.edsoo.ru/a8601
HepaBeHcTBa 4el
MoBTOpPEHNE, 0606 EHNE, Bubnuoteka LJOK
92 cuctemMaTmlaumnsa 3HaHUN. https://m.edsoo.ru/5c45a
HepaBeHcTBa 60a
[MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
93 cuctemMaTm3aumnsa 3HaHUN. https://m.edso0.ru/19304
HepaBeHcTBa aba
[MoBTOpEHMNE, 0606LWEHNE, Bubnuoteka LJOK
94 cuctemMaTmlaumnsa 3HaHUN. https://m.edsoo.ru/c3d4b
HepaBeHcTBa 282
MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
95 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo.ru/a20b8
CuctemMbl ypaBHEHMI a4c
MoBTOpeHne, o6obuieHne, Bubnnoteka LJOK
96 cuctemaTm3aumnsa 3HaHUM. https://m.edsoo.ru/a0124
CuctemMbl ypaBHEHWI 76d
MoBTOpEHUne, 0b606LweHme, Bubnuoteka LJOK
97 cuctemaTm3aumnsa 3HaHUN. https://m.edso0.ru/d620c
PyHKUMN 191
MoBTOpEHue, 0b606LeHNe, Bubnuoteka LJOK
98 cuctemMaTm3aumnsa 3HaHUN. https://m.edsoo0.ru/70171
DyHKUMN 96f
O6o6LieHne, cuctemaTmsauus Bunuoteka LIOK
99  3HaHW 3a Kypc anredpbl u https://m.edsoo.ru/513c9

Ha4vyan MmatemMaTn4eckoro

889



https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
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aHanunsa 10-11 knaccos

O606weHne, cnctemaTunsaums
3HaHWI 3a Kypc anrebpbl 1

BubnuoTteka LJOK

100 Hayan maTemaTuyeckoro 1 https://m.eds00.ru/22769
aHanu3a 10-11 knaccos 73
S, Suomcresa LK
101 yp P 1 https://m.edso0.ru/3330f
Havan matemMaTu4eckoro
7ef
aHanm3a 10-11 knaccos
e e a Suoorera LOK
102 yp P 1 https://m.edsoo.ru/cead3
Hayan matemMaTuyeckoro
45e
aHanmn3a 10-11 knaccos
OBLWEE KOJIMYECTBO YACOB MO 102

NMPOrPAMME



https://m.edsoo.ru/2276973
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
https://m.edsoo.ru/cead345e




NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsemble npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesibHON NporpamMmMbl cpeaHero
obuwero obpaszoBaHus

1

1.1

Yucna v BblMUCEHUA

OnepupoBaTb MOHATUSIMU: paunoHarnbHoe n
AENCTBUTENbHOE 4MCNO, OObLIKHOBEHHAsA W OeCATUYHas
Apobb, NPOLEHTHI

1.2

BbInonHATb apudmeTnyeckmne onepauum C
pauMoHanbHbIMU N EeNCTBUTENBHBIMU YUCNaMun

1.3

BbinonHsaTe  NPUBNMKEHHbIE  BbIYUCNEHUS,  UCMOMb3YS
npaBuna OKpyrneHusi, genatb MNPUKUOKY W OLEHKY
pe3ynbTaTa BblYUCNEHNN

1.4

1.5

OnepupoBaTb  MOHATUAMMK:  CTeNeHb  C  LEnbiM
nokasarerem, cTaHgapTHas cdopma 3anucu
AEeNCTBUTENbHOIO 4Yncna, KOpeHb HaTyparibHOW CTeneHu;
ncnonb3oBaTb NOAXOASILLYHO dopmy 3anucu
AENCTBUTENbHBIX YMCENn Ans PeLlleHus npakTUYecKnx
3ajad v NpeacTaBneHnst aHHbIX

OnepupoBaTb MNOHATUSIMUA: CUHYC, KOCMHYC W TaHIeHC
NMPOU3BOJSILHOIO yrna; ncnonb3oBaTb 3anmcb
NMPOW3BOSbLHOIO yrna yepes obpaTHble
TPUroHOMETPUYECKNE DYHKLIMM

2.1

ypaBHeHI/IFI N HepaBEeHCTBa

OnepupoBaTb  MOHATUAMUW:  TOXAECTBO, YpaBHEHUe,
HepaBEeHCTBO, Lenoe, pauuoHanbHoe, MppauMoHanbHoe
ypaBHEHMe, HEpPaBEHCTBO, TPUroHoMeTpu4yeckoe
ypaBHeHue

2.2

BbinonHaTb npeobpasoBaHMst  TPUrOHOMETPUYECKMX
BbIPA)XXEHUI 1 pellaTb TPUFOHOMETPUYECKNE YPaBHEHUS

2.3

24

BbinonHsaTe npeobpa3oBaHus LEenblX, pauuoHanbHbIX W
MppaunoHarnbHbIX BblpaXXEeHUI U pellaTtb OCHOBHbIE TUMbI
LenblX, pauMoHanbHbIX U UppaLMoOHanbHbIX YpaBHEHUI U
HEpaBEHCTB

MPUMEHSTL YpaBHEHUS U HepaBeHCTBA ANS pelleHus
MaTeMaTU4eckuX 3aday U 3agad U3 pasnuyHbix obnacrem
HayKn N pearnbHOM XNU3HU

2.5

MopgenupoBaTtb pearnbHble CuUTyaunn Ha sA3blke aJ'II'66pr,
COCTaBJIATb BblpaXeHud, YypaBHEHUA, HepaBeHCTBa IO
yCcnoBuio 3agaydun, mccnenoBatb NOCTPOEHHble MoAerin C
MCMnoJib3oBaHMeM arnaparta anre6pb|




DyYHKUMM 1 rpadnKu

OnepupoBaTb MOHATUAMWU: OYHKUMUS, CNocobbl 3agaHus

3.1 dyHKUUK, obnacTb onpeaeneHns n MHOXECTBO 3HAYEHUN
dYHKUNK, rpadmk pyHKLMN, B3aUMHO obpaTHble pyHKUMN
3.9 OnepupoBaTb MNOHATUAMWU: YETHOCTb W  HEYETHOCTb
' YHKUNKU, HYNIU PYHKLMW, NPOMEXYTKM 3HAKONOCTOSAHCTBA
33 MCHOﬂbSO?aTb rpacomvkn  pyHKUMM  Ona peweHus
ypaBHEHUI
CtpouTtb ¥ uutaTb rpadpukM  JNIMHEMHOW  QOYHKLUUMK,
3.4 KBagpaTUYHOM (OYHKUUKW, CTENEHHOW (PYHKUUM C LeSibiM
nokasatenem
Mcrnonb3oBatb rpadukn QQyHKUMA 0108 UCcreoBaHus
35 NpoOLEeCcCcCOB W 3aBUCMMOCTEN NpPU peleHun 3agady u3
' Apyrmx y4ebHbIX npegmMeToB W pearibHOM  KU3HM,
BblpaxkaTb dhopMyriaMmn 3aBUCUMOCTN MEXAY BENNYMHAMM
4 Hayana matematndeckoro aHanusa
41 OnepupoBaTb NOHATUAMMU: nocrnenoBaTenbHOCTb,
' apudmeTryeckasa n reoMeTpuyeckasi nporpeccun
OnepupoBaTb NoHATUAMU: BeckoHeyHO YybbiBalowlas
4.2 reomeTpudeckass  nporpeccusi, cymma  OeCKOHEeYHO
ybbiBaloLLEen reoMeTpnuyeckom nporpeccum
4.3 3apasaTb nocnegoBaTeribHOCTU pasfnnyHbIMU cnocobamm
Mcnonb3oBaTb CBOMCTBA  NOCNeaoBaTENbHOCTEM U
4.4 nporpeccun gnga peweHust pearnbHblX 3agay NpUKIagHoro
xapakTtepa
5 MHo>xecTBa 1 noruka
51 OnepupoBaTb MNOHATUAMMU: MHOXECTBO, Onepaunnm Hapg
MHOXXeCTBaMm
Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIA annapat ans
5.2 OnucaHusi peanbHbIX NPOLECCOB U SBMEHWIA, NPU peLleHnn
3agad 13 gpyrux y4yebHblx npegmeToB
5 3 OnepupoBaTb MNOHATUAMW:  onpefeneHve, Teopema,
cneacTteue, AokasaTenbCTBO
11 KINNACC
Kon NMpoBepsembie npeaMeTHbIE pe3yfibTaTbl OCBOEHUSA
npoBepsieMoro  OCHOBHOW OOpa3oBaTesibHOW NPorpaMmmbl CpegHero
pe3ynbTaTa o6Lero o6pasoBaHus
1 Yuncna u BbluMCNeHUs
OnepupoBaTb MNOHATUSAMWU: HaTyparbHOE, Lernoe YUCIIO;
11 Mcnonb3oBaTb NPU3HAKM  OENIMMOCTU  LESfbIX  Yucern,

pa3noxeHmne 4ncna Ha npocTble MHOXUTENN Ond peLlleHnsd
3agav




1.2

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

1.3

OnepupoBaTb NOHATUAMW: norapndM Yncna, AecATUYHbIe
N HaTyparsnbHble norapnugmsi

YpaBHEHNSA N HEpPaABEHCTBA

2.1

2.2

MpymeHATb cBOWCTBA CcTeneHn pf[na npeobpasoBaHns
BbIpaXXE€HUN, OnepupoBaTb MOHATUSAMU: MOKasaTeflbHoe
ypaBHEHVE W HepaBEHCTBO; pellaTb OCHOBHbIE TUIbI
NnoKasaTerbHbIX YpaBHEHUA N HEPABEHCTB

BbInonHATb Npeobpas3oBaHus BbipaXXeHUW, coaepkalimx
norapudgmel; onepMpoBaTb NOHATUAMM: Nnorapngmmyeckoe
ypaBHEHME W HEepaBEeHCTBO; pellaTb OCHOBHblE TUMbI
norapnmMmnyecknx ypaBHeHU N HEPaABEHCTB

2.3

HaxoouTb pelleHnst npocTelmnx TPUrOHOMETPUYECKUX
HEepPaBEHCTB

2.4

2.5

2.6

OnepupoBaTb MNOHATUAMMU: CUCTEMA JIMHENHBIX YPaBHEHWUN
M e€ pelleHne; Wucnonb3oBaTb CUCTEMY JIMHEWHbIX
ypaBHEHUI AN peLleHns NpakTu4eckmx 3agad

HaxoguTb peLleHus NpoCTenLLImnX cucTem "
COBOKYMHOCTEN paunoHarnbHbIX YpaBHEHUI N HEPABEHCTB

MopgenupoBaTb pearnbHble CUTyauuu Ha sA3blke anrebpbl,
COCTaBMNSATb BbIPaXEHWUsl, YpPaBHEHWUS, HepaBeHCTBa WU
CUCTEMbI MO YCNOBUIO 3aJauu, uccrnenoBaTb NOCTPOEHHbIE
MOZENM C UCNoNb30BaHNEM annapara anreopsi

3.1

3.2

DYHKUMM 1 rpadnKu

OnepupoBaTb MNOHATUSAMU: nepuoandeckas  YHKLMS,
NPOMEXYTKM MOHOTOHHOCTU (PYHKUUKM, TOYKM IKCTpeMyMma
YHKLMN, HanbonbLLee N HaMeHbLLEee 3HaYeHNa YHKLNN
Ha NPOMEXyTKe; WCMoNb3oBaTb WX AN UCCreaoBaHUs
dYHKUMK, 3a0aHHON rpadoMKoM

OnepupoBaTtb MNOHATMSAMWU:  rpadMKM  MNOKasaTenbHOW,
norapupmmyeckon 1 TPUTOHOMETPUYECKUX  (DYHKUUN;,
n3obpaxatb WX Ha  KOOPAMHATHOM  MNSIOCKOCTU U
Mcnonb3oBaTb 4S8 peLleHns ypaBHEHUIA N HEPABEHCTB

3.3

3.4

N3ob6paxaTb Ha KooOpAMHATHOM MAOCKOCTU  rpadouku
NMHENHbIX YPaBHEHUN M UCMONb30BaTh UX AN PeLLUeHUs
CUCTEMBI JIMHEWHBbIX YPaBHEHUN

Mcnonb3oBatb rpaduku QQyHKUMA Ona  UccregoBaHus
NPOLLEeCCOB W  3aBUCUMOCTEM U3  OPYrMX  Yy4eOHbIX
OUCLUNMINH

Havyana matemaTn4yeckoro aHanmsa

4.1

OnepupoBaTb  MNOHATUSIMU:  HenpepbiBHAs  (PyHKUUS,
npounssogHas PyHKUNN; UCMNOSb30BaTb rEOMETPUYECKNA U
JPoM3MYECKNN CMbICI NPOMU3BOAHON ANSA pelleHns 3adad




4.2

4.3

HaxoguTb  Npou3BOAHbIE  3NEMEHTapHbIX  OYHKLUUWN,
BblYMCNATb  MPOM3BOAHbIE  CYMMbl,  MPOU3BEAEHNS,
YaCTHOro PyHKUMM

Mcnonb3oBaTb NPOM3BOAHYO AN UccneaoBaHust YHKLUK
Ha MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSTL Pe3yrnbTaTbl
McCneaoBaHUs K NOCTPOEHMIO rpaddnKoB

4.4

Mcnonb3oBaTtb NMPOM3BOAHYHO ans HaxoXaeHus
Hauny4yllero peLleHns B MpuknagHblX, B TOM 4ucne
couunanbHO-3KOHOMUYECKMX, 3ada4vax

4.5

4.6

4.7

OnepupoBaTb NOHATUAMK: NepBoobOpasHas W MHTerparn;
noHMMaTb rEOMETPUYECKUA U (PUNYECKUA  CMBbICH
NHTerpana

HaxognTb nepBooOpasHble anemMeHTapHbIX QYHKLUA,
BblYMCIATbL MHTErpan no gopmyne HetotoHa — JlenbHuua

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




NMPOBEPAEMBIE JIEMEHTbI COOAEPXXAHUA

10 KNNACC
Kon NMpoBepseMbIin 3aNeMeHT coaepxaHus
1 Yncna v BblYMCNEHUS
PaunoHanbHble 4ncna. OObLIKHOBEHHbIE W OECATUYHblE  Opodw,
npoueHTbl, BeckoHeYHble nepuoanyeckme apobu. ApudmetTndeckmne
11 onepauu G paumoHanbHbIMK YMcnamm, npeobpas3oBaHNa YNCHOBbIX
BblpaxeHu. [lpumeHeHne p[poben u nNpoueHTOB ANs  pelueHus
NPUKNagHbIX 3adad U3 pasfnuyHbiX OoTpacnen 3HaHUn u peasibHOM
XN3HN
HencrteutenecHble Yncna. PaumoHarnbHble U uppaunoHanbHble Ynucna.
12 ApmcpmeT!(NeCKme ornepaumm C  OEUCTBUTENbHLIMW  YUCIaMW.
MpubnmxEHHbIE BbIYMCINEHUS, NpaBuna OKPYIMEeHUs, MpUKMOKa |
OLeHKa pesynbTaTa BblYUCIIEHUN
CteneHb C uenbiMm nokasatenem. CraHgapTHas dopma 3anmcu
13 ,El,el7ICTBI/ITeJ:IbHOFO yncna. Mcnonb3oBaHve noaxopsdwien opmbl
3annucu OencTBUTESNbHbIX YMCen ONS peLleHns NpakTUYecKkux 3agad u
npeAcTaBfeHns aHHbIX
14 ApudmMeTnYecknn  KopeHb HaTypaanovVl cteneHn. [enctBua c
apudMeTUYECKUMN KOPHAMU HaTypanbHOW CTENeHN
15 CWHYC, KOCUMHYC W TaHreHC 4uUCroBOro aprymeHTta. ApKCUHYC,
APKKOCUHYC, apKTaHreHC YNCIIOBOro aprymeHTa
2 YpaBHEHNA N HEpaBEHCTBa
2.1 ToxaecTsa 1 TOXOECTBEHHbIE Npeobpa3oBaHUS
29 NMpeobpasoBaHne TPUTOHOMETPUYECKNX  BblpaXXeHUn. OCHOBHbLIE
TpUroHomMmeTpudeckme oopmynbl
53 YpaBHeHue, KOpeHb  ypaBHEHMUS. HepaBeHCTBO, peLleHne
HepaBeHcTBa. MeToa nHTepBanos
2.4 PelwweHune uenbix n ApobHO-paunoHarnbHbIX YpaBHEHUA N HEPABEHCTB
2.5 PeweHve nppaumoHanbHbIX ypaBHEHUA N HEPABEHCTB
2.6 PelleHne TpUroHoMeTpuYeCcKnx ypaBHEHUN
57 MpumeHeHne ypaBHEHU U HEPaBEHCTB K PELUEHMI0 MaTeMaTUHecKINX
3agad 1 3agad M3 pasfiMyHbiX 0briacten Hayku U peasnibHOM XXU3HU
3 PyHKUMM 1 rpadounku
31 ®PyHKUMS, cnocobbl 3agaHnsa yHKUMK. paduk yHKuun. B3anmHo
obpaTHble PYHKLMM
Obnactb onpefeneHnss M MHOXECTBO 3HadeHun dyHkumn. Hynn
3.2 PyHKUMK. [TpOMEXYTKM 3HAKOMNOCTOAHCTBA. YE€THble W HEYETHble
YHKLMN
33 CteneHHas OyHKUMS C HaTypasibHbIM W UenbiM rnokasatenem. Eé

cBonctBa 1 rpadmk. CBoncTBa 1 rpaduk KOPHSI N-ON CTENeHn




3.4 TpuroHomeTpuyeckas _ OKPYXHOCT®, onpegerneHue
TPUrOHOMETPUYECKUX (PYHKLIMIA YNCIOBOTO aprymeHTa
4 Hayana matematndeckoro aHanusa
41 MocnegoBaTtenbHOCTHN, CNOCOObLI  3agaHWa  nocrnegoBaTesflbHOCTEMN.
MoOHOTOHHbIE NOCneoBaTENbHOCTU
ApudpmeTndeckass WM reomeTpuyeckad nporpeccun. BbecKoHeuvHo
ybbiBaowass reometpuyeckas nporpeccnd. Cymma 6GeCKOHE4YHO
4.2 ybbiBaloLWen reomeTpuyeckon nporpeccun. Popmyna  CNoXHbIX
npoueHToB. Vcrnonb3oBaHne nporpeccum OnA pelleHnsd peanbHbIX
3aga4 NpuKnNagHoro xapakrepa
5 MHoecTBa 1 norvka
MHOXeCTBO, onepaumm Hag MHoxecTBamu. [Quarpammbl Junepa —
51 BeHHa. [lpumeHeHune TEOPETMKO-MHOXECTBEHHOrO  annapata  Ans
ONUCaHUsA pearbHbIX MPOLECCOB N SABMEHUN, NpU pelleHnn 3agad u3
ApYrmx y4ebHbIX npeameToB
5.2 OnpepneneHune, Teopema, crieacTeme, 4OKa3aTeNnbCTBO
11 KNNACC
Kop NMpoBepseMbIin aNeMeHT coaepxaHus
1 Yucna n BblumcneHmns
1.1 HaTtypanbHble n uensle Yncna. lNpusHakm AenMmocTu LenbliX YUces
1.2 CTteneHb € pauunoHarnbHbIM nokasatenemM. CBoMCTBa CTENEHU
1.3 Jlorapndpm vncna. [lecatnyHble 1 HaTypasrbHble norapudmsbl
2 YpaBHEHNA N HEpaBEHCTBA
2.1 [MpeobpasoBaHme BblpaXXeHUn, coaepXallimnx norapmpmeol
29 [MpeobpasoBaHme BbIpaXXeHUn, coaepXallnx CTeNeHN ¢
pauMoHanbHbIM NokasaTesniem
2.3 MpuMepbl TPUrOHOMETPUYECKNX HEPABEHCTB
2.4 [MokasaTesibHble YpaBHEHUS U HEpaBEHCTBA
2.5 Jlorapugpmmnyeckme ypaBHEHUSI N HEpaBEHCTBA
26 CucrtemMbl NUHEWNHBbIX yp?BHeHI/IVI. Pem?Hme npuKnagHblX 3agady c
NMOMOLLbIO CUCTEMbI SIMHENHBIX YPaBHEHUN
2.7 Cuctembl M COBOKYMHOCTU paulnoHarnbHbIX YPaBHEHUN U HEPABEHCTB
[MpymeHeHne ypaBHEHWW, CUCTEM U HEPaBEHCTB K peLUeHuto
2.8 MaTeMaTU4eCcKMx 3ajad M 3adadvy M3 pasnnyHbiXx obnacter Hayku u
peanbHOM XNU3HW
3 PyHKUUM 1 rpadpmkn
®dyHkumna. [Mepuognyeckne yHKUMU. [1POMEXYTKM MOHOTOHHOCTU
3.1 dyHKuMK. MakcMmymbl U MUHMMYMbI  PyHKUMKW. Hanbonbliee wu
HauMeHbLLee 3Ha4YeHne PYHKLUM Ha NPOMEXYTKe
3.2 TpuroHomeTpuyeckne yHKLUKU, UX CBOMCTBA U rpadunku
3.3 [MokazaTenbHas W norapudmuyeckas QYHKUMW, WX CBOWUCTBaA U




rpadouku

Ncnonb3oBaHne rpadukoB OYHKUMWA ONS peLEeHUs ypaBHEHUn U

3.4 9
NMMHEWHbIX CUCTEM
Mcnonb3oBaHue rpamkoB yHKUMIA ONS UccregoBaHUs NpoLeccoB U

3.5 3aBMCUMOCTEN, KOTOpPble BO3HMKAKT NPU pelleHun 3agad u3 Opyrux
y4yeOHbIX NPeaAMETOB U pearibHON XXWU3HU

4 Havana matematunyeckoro aHanmsa

41 HenpepbiBHble  (pyHKUMKW. MeTon wuHTepBanoB Ans  pelieHud
HepaBeHCTB

4.2 I'Ipovlssop,Ha? QyHKUMN. [eomeTpuyeckum u U3NYECKUA CMbICSI
NpPOn3BOLAHOW

43 [MponsBogHble 3anemMeHTapHbIX QYHKUMA. POpMyNnbl  HAXOXAEHUA

' NPOU3BOLHON CYMMbI, NPOMU3BEAEHUS M YHACTHOIO OYHKLNK
[MpymeHeHne  Npou3BOLHOM K  MCCNegoBaHUMKO  (PyHKUMA  Ha

4.4 MOHOTOHHOCTb M 3KCTpeMmyMmbl. HaxoxgeHue Haubornbwero wu
HaUMEHbLLEro 3Ha4YeHUs PYHKUUM Ha OTpeske
[MpnmeHeHne Npon3BOLHON ANS HAXOXOEHUA HaUMyYLLero peLeHns B

4.5 npuknagHblX 3agadax, Ana ornpegeneHna CKOPOCTUM npoLecca,
3agaHHOro doopmMyrnon nnu rpadoMkom

4.6 [MepBoobpasHas. Tabnmua nepBoobpasHbIX

4.7 WHTerpan, ero reometpnyecknn n uamnyeckuim cmoicn. BeluncneHve

WHTerpana no gopmyne HotoToHa — JlenbHuua




NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble Tpeb6OBaHUA K NpeaMeTHbIM
pe3ynbTaram 0CBOEHUS OCHOBHOM Oobpa3oBaTenibHOMN
nporpamMmmbl cpeaHero oouwero oopasoBaHus

BnageHve wmeTogamm gokasaTenbCcTB,  anroputMamu
pelleHns 3agay; ymeHne opmMynuposaTb 1 onepupoBaTb
MOHATUAMMU: onpeaeneHue, akcuoma, Teopema,
CnefcTBMe,  CBOWCTBO,  MpWU3HaK,  [oKasaTenbCTBO,
paBHOCWUIbHbIE (POPMYNMPOBKM; MPUMEHSTL UX; YMEHMEe
dopmynupoeate  obpaTtHoe U NPOTUBOMOMOXHOE
yTBEP)XXAEHME, NPUBOAUTL NPUMEPBLI UM  KOHTPNPUMEPHI,
ncnonb3oBaTb  MeTod ~ MaTeMaTUYeCKoMm  UHAOYKUWW;
NPOBOAUTbL AOKa3aTeflbHble PaCCYXAEHUS MpU peLLeHnn

3agau, OLEeHMBATb NOrNYecKyto NpaBUibHOCTb
paccyXgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOXECTBO, NOAMHOXECTBO, onepauuu Haa

MHOXeCTBaMu; YMEHMe  UCMomnb3oBaTb  TEOpPEeTUKO-
MHOXECTBEHHbIN annapaT aNnsg OonucaHus pearbHbIX
NPOLIECCOB U ABSIEHUN N NPU peLleHnn 3aga4, B TOM Yucre
N3 Opyrmx yyeOHbIX MNpegMeToB; YMEeHue onepupoBaTtb
NOHATUAMM: rpadp, CBA3HbLIN rpad, AepeBo, UMK, rpad Ha
NSIOCKOCTW; YMeHue 3ajaBaTb W OnNucbiBaTb rpadobl
pasnunyHbiMn  cnocobamu; wucnonb3oBaTb rpadbl  Npu
peLleHnn 3agad

YMeHue onepupoBaTb MOHATUSAMU: HaTyparibHOE 4YUCHO,
Lenoe 4Yucrno, CTeneHb C uenblM nokasaTenem, KopeHb
HaTypanbHOW CTENEHW, CTeneHb C paunoHanbHbIM
nokasaTernem, CTeneHb C AeNCTBUTENbHbIM MoKasaTenem,
norapum  4ucna, CUHYC, KOCUMHYC W  TaHreHc
NPOM3BOSILHOIO yucna, OCTaTokK no MOAYIo,
paunoHanbHoe ymcno, nppaumoHanbHoe 4yucno,
MHOXECTBa  HaTypasrbHbIX, UenblX, pauuoHarbHbIX,
AENCTBUTESbHbIX YNCEN; YMEHME UCMONb30BaTh NPU3HAKK
JENUMOCTWN, HaUMEHbLUNI obwnn aenuTternb n
HanmMmeHblLlee obuiee kpaTHoe, anroputm EBknuaga npwu
peLleHnn 3agav; 3HAKOMCTBO C pasfnnyHbIMK
NO3NLMOHHBIMN cucrtemamm CUYUCIEHMS; ymMeHue
BbIMOMNHATL BbIYMUCIIEHNE 3HAYEeHUM W npeobpasoBaHUs
BblpaXXeHum co creneHamu n norapugmamu,
npeobpasoBaHuss OPOOHO-paLUMOHANbHbLIX  BbIPAXEHWUM;
YMEHMe onepupoBaTb MOHATUAMMU: NOCNeaoBaTeNbHOCTb,
apudmeTnyeckas nporpeccus, reomeTpudeckas
nporpeccusi, GeckoHe4yHo yObiBawoLWasa reomMmeTpuyeckas




nporpeccusi; ymeHve 3ajaBaTb MocrefoBaTefibHOCTU, B
TOM 4uCrie C NOMOLLbIO PEKYPPEHTHbLIX (POpMYyn; yMeHue
onepupoBaTb NOHATUSMWN: KOMMJIEKCHOEe 4yncno,
COMPSXXEHHbIE KOMIMIEKCHbIE 4Yucrna, Moayflb U aprymeHT
KOMMMEKCHOro y1cna, oopma 3anmcu KOMNIeKCHbIX Yncen
(reomeTpuyeckas, TpUroHoMeTpudeckas n
anrebpanyeckasl); ymMeTb NpPou3BoaUTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMW  Yucrnamu;  NpuBOOMUTb
npymepsI NCNOSIb30BaHNSA KOMMEKCHbIX yncern;
onepupoBaTtb MOHATUAMKU: MaTpuua 2x2 ©n  3x%3,
onpegenutens  MaTpuubl, T€eOMETPUYECKUA  CMBbICH
onpegenutens

YMeHne onepupoBatb  MOHATUSMW.  pauMoOHarsbHble,
nppauunoHarsbHble, nokasaTerbHble, CTeneHHbIe,
norapupmuyeckne, TPUTOHOMETPUYECKME YPaBHEHUS U
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
NOHATUAMM: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHune, YypaBHEHWe, HepaBeHCTBO, cuUcTemMa
YpPaBHEHUN N HEpPaBEHCTB, PaBHOCWUITIbHOCTb YpaBHEHUN,
HEepaBeHCTB W CUCTEM; YMeHWe pewaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbl C MOMOLbLIO  PasfnyHbIX
NPMEMOB; pellaTb ypaBHEHUS, HEPaBEHCTBA N CUCTEMbI C
napaMmeTpoM; NPUMEHATb YpPaBHEHUsl, HepaBeHCTBa, WX
CUCTEMbI ONSA pelleHuUss maTemMaTMyecknx 3ajad u 3agad
N3 pasnn4yHblix obnacTten Haykm n peanbHOW XNU3HU

YMeHue onepupoBaTb MNOHATUSAMWU: OYHKUMS, YETHOCTb
PYHKUNKW, NEepPUOANYHOCTb  (PYHKUMW, OrpaHUYEeHHOCTb
YHKLUMN, MOHOTOHHOCTb (PYHKLUWNKU, IKCTPEMYM (PYHKLUUM,
Hanbonbllee W HauMmeHbllee 3HayYeHuUs QYHKUUKM Ha
NPOMEeXyTKe,  HernpepbiBHAad  PYHKUMS,  aCUMNTOThI
rpadovka dyHKUMW, nepBad W BTOpas MNpPou3BoAHast
YHKUMN, reoMeTpudyeckmn u  (U3NYecKum CMmbICh
Npoun3BoaHON, NepBoobpasHas, onpeaenéHHbIn nHTerparn;
yMeHWe HaxoauTb acuMNTOThl rpadpuka yHKUUK; yMeHne
BblYMCNATL  MNPOU3BOLHbIE  CYyMMbl,  NPOU3BEAEHUs,
YAaCTHOrO0 M KOMMO3ULMUN OYHKLUWK, HAaXoOuTb ypaBHEHWE
KacaTenbHOW K rpaduky QYyHKUMU; YMEHUEe HaxoauTb
npou3BogHbIe arieMeHTapHbIX dyHKUNA; yMeHue
ncnosnb3oBaTtb  MPOU3BOAHYHO  Ans nccnegoBaHus
QYHKUUW, HaxoauTb HaumbonbliMe U HauMeHbLUne
3HayeHUss YHKUUKW; CTPOUTb rpadukmu MHOrOYNEeHOB C
MCMNonNb30BaHWEM annaparta MaTemMaTU4ecKoro aHanuaa;
NMPUMEHATb MPOU3BOAHYIO AN HaXOXAEHUs Haunyylero
peweHns B MNpuUKNagHblX, B TOM 4uCfle couunanbHO-
9KOHOMMYECKMX W  (U3NYeCcKUX 3afdadvax; HaxoauTb
nnowagn n obbEMbI UIryp C NOMOLLLID WHTerpana;




NPUBOAUTL NPUMEPbLI MaTeMaTUYECKOro MoAeNnMpoBaHus ¢
noMoLbo AndepeHUnanbHbIX YpaBHEHUI

YMeHue onepupoBaTtb MOHATUAMMU: rpaduK yHKUMN,
obpaTHas QYHKUKUS, KOMMNO3ULMS (PYHKUMA, NUHENHas
dyHKUMS,  KBagpaTuyHas  OYHKUMS,  pauuoHarbHas
QYHKUKNSA, CcTeneHHas QyHKUMHA, TPUTOHOMETpUYecKme
dyHKUMM, obOpaTHble TpuUroHomeTpudeckne yHKLUN,
nokasaTtenbHas W norapudmumyeckas QyHKUMU; yMeHue
CTPOUTb rpadPuMkM  U3YyYeHHbIX YHKUUKW, BbINOMHATL
npeobpasoBaHnsa rpadukoB  YHKLMIA, UCMNOMb30BaTb
rpadoukn ans u3yydeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHnn 3agay u3 gpyrux yvyebHolx npegmMeToB M 3agad
N3 peanbHOW XU3HW; BblpaxaTb hopMynamMmm 3aBUCUMOCTU
MeXay BenuynHamu; MCNonb3oBaTb CBOWCTBA U rpadukm
QYHKUMA ONS pelleHns ypaBHEHU, HEPaBEHCTB M 3adad C
napamMmeTpamun; nsobpaxaTb Ha KOOPAWHATHOM MSIOCKOCTU
MHOXeCTBa pelleHUn YpaBHEHWW, HepaBEeHCTB WU UX
CcUCTEM

YMeHne peluaTb TEKCTOBbIE 3a4ayu pasHbiX TUMNOB (B TOM
yncre Ha NPOLEHTbI, AONW U YacTu, Ha ABMXKEHMEe, paboTy,
CTOMMOCTb TOBApOB W YCHyr, Hanoru, 3aga4n u3 obnactu
yrnpaBneHust NUYHbIMU U CEMENHbIMU  dDMHaHcaMW);
COCTaBMSATb BblpaXXeHWsi, ypaBHEHWsI, HEPABEHCTBA M WX
CMCTEMbI MO YCMNOBMIO 3afauyn, UccrnegoBaTtb MOSyYeHHoe
pelleHre 1 oueHuBaTb NpPaBOoNoA0OHOCTb Pe3ynbTaTos;
yMeHMEe MoaenupoBaTb pearbHble CUTyauuMu Ha si3blke
MaTeMaTUKW;  COCTaBNsATb  BblPaXeHUs,  YypaBHEHUS,
HepaBeHCTBA W WX CUCTEMbl MO YCNOBMIO 3ajauw,
nccnenoBaTb MNOCTPOEHHbIE MOAENU C UCMOSb30BaHUEM
annapata anrebpbl, WHTEPNPEeTMpPOBaTb MOSYYEHHbIN
pesynbTat

YMeHue onepupoBaTb NOHATUAMMN: cpenHee
apudmeTmyeckoe, MmeanaHa, Hambonbllee N HauMeHbLLEE
3HayeHus1, pa3amax, Aucnepcusi, CTaHaapTHOE OTKINOHeHue
YMCNOBOro Habopa; yMeHune n3BnekaThb,
NHTepnpeTnpoBaTb WHGOPMaUNO, NPeaCcTaBNEHHYIO B
Tabnuuax, Ha pguarpammax, rpadukax, oTpaxarLlyto
CBOWCTBA pearnbHbIX NPOLECCOB 1 AABMEHUI; NpeacTaBnsATb
WHoOpMaLMIO C  NOMOLWb Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME AaHHble, B TOM 4ucne C
NPUMEHEHNEM rpaddMYecKNX MEeTOAOB W 3MEKTPOHHbIX
CpencTs.; rpadumyeckn  uccrnegosaTb  COBMECTHbIE
HabngeHnsa C NOMOLLBbID AnarpamMm pacceyMBaHusa U
NMMHENHOW perpeccum

YMeHue onepupoBaTtb MNOHATUSIMU: CryYaWHbIA OMNbIT WY
cnyyarnHoe cobbiTne, BEPOATHOCTb Cly4YanHOro CobbITuS;
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YMEHNE BbIYUCNATbL BEPOATHOCTb C UCMONb30BaHMEM
rpacpmnyeckmx MeToaoB; NPUMEHATbL POPMYSIbl CROXEHUS U
YMHOXEHUS BEPOSATHOCTEN, dopmyny NOJSTHOW
BeposiTHOCTWN, dopmyny bepHynnu, koMGuHaTOpHbIE
dakTbl U POpMYnbI; OLEHUBATb BEPOATHOCTU pearibHbIX
cobbITUI; YMEeHMe onepupoBaTb MOHATUAMMU: CrydYanHas

BENUYNHa, pacnpegeneHve BEPOSATHOCTEN,
MaTemaTMyecKoe oXxwugaHue, Oucnepcus u ctaHgapTHoe
OTKINOHEHNe crnyvanHom BESINYNHBI, dyHKLMN
pacnpeneneHns n MNNOTHOCTM paBHOMEPHOTO,

NoKasaTenbHOro U HopMarnbHOro pacnpeaeneHnun; ymeHme
MCNonb3oBaTh CBOWCTBA U3YYEHHbIX pacnpeneneHnn ans
peleHna 3agadv; 3HAKOMCTBO C MOHATUAMWU:  3aKOH
Gonbwnx 4ucen, metoabl BblIGOPOYHLIX MCCreaoBaHUN;
yMEeHne npuBOAUTL NPUMEpPbl  MPOSABIEHNA  3aKoHa
GonbliMx 4yMcen B NPUPOAHBLIX U OOLLECTBEHHbIX
ABNEHNSX; YMEHNE ONepupoBaTb MOHATUSIMU: COYETaHWeE,
nepecTaHoOBKa, YMCIO COYEeTaHWW, YUCIIO MNEepPEeCTaHOBOK,;
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: TOuYKa, npsimas,
MNOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, BeriMynHa yrna,
NSIOCKUMA  Yrosi, AOBYrpaHHbIN Yromn, TPEXrpaHHbIA Yrofl,
cKpelumBatoLmecs npsimble, napannenbHOCTb n
nepneHAnKYNApHOCTb NPSMbIX U MIOCKOCTEN, Yron Mexay
APSIMbIMKW, Yron MeXay MpsiIMON W MAOCKOCTbIO, Yron
MeXay NIOCKOCTAMMU, PaCCTOSTHUE OT TOYKU A0 MSIOCKOCTH,
pacCTosiHMe Mexay npsiMbIMW, pPacCTOsiHUE — Mexay
MNNOCKOCTSIMU; YMEHME UCMOMb30BaTb NpU peLleHnn 3agad
N3yyeHHble aKkTbl U TeopeMbl MNNaHUMETPUN; YMEHne
oueHmBaTb pasmepbl OOBLEKTOB OKpyXaloLWero mMupa;
CTPOUTbL  MaTemMaTuyeckMe Mogenu C  NOMOLLbBIO
reoMeTpu4ecKmUx NOHATUM N BESTMYMH, pellaTb CBA3aHHbIE
C HUMM NpaKTU4ecKue 3agadmn

YMeHue onepupoBaTb MOHATUSIMW: Mnowanb urypel,
06BbEM dourypesl, MHOrOrpaHHuK, NpaBUNbHbIN
MHOTFOrpaHHuK, ceyeHne MHOrorpaHHuKa, Ky0,
napannenenunen, npuama, nvpamuga, dwurypa U
MOBEPXHOCTb BpaLLEHus, UMIMHAP, KOHYC, wap, cdepa,
nnowaab cdepbl, Nnowaab MNOBEPXHOCTU Nupamuabl,
Npu3Mbl, KOHyca, uunuHapa, 00BHEM Kyba,
NPSIMOYrofibHOrO Napannenenuneaa, nMpamMmuabl, NPU3mbl,
UMNMHAPA, KOHyca, Llapa, pa3BépTka MNOBEPXHOCTW,
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13

CevyeHna KOHyca W uunuvHgpa, napasnsiefnbHble OCU UMn
OCHOBaHMUIO, CeYyeHue Lapa, MfOoCKOCTb, Kacarwlaacs
cdepbl, UMNUHOPA, KOHYCA; YMEHWe CTPOUTb CeYeHue
MHOrorpaHHuka, m3obpaxaTtb MHOrorpaHHuKW, urypbl u
MOBEPXHOCTM BpaLEHUs, UX CeYeHusi, B TOM 4ucne c
MOMOLLBIO 3MEKTPOHHbIX CPEeACTB; YMEHWe NPUMEHSATb
CBOWCTBA T[EOMETPUYECKUX  uUryp, CamMOCTOATENBbHO
dopmynupoBaTb  onpefeneHna  usyvaembix  uryp,
BblABMraTb rMNoTe3bl O CBOWCTBaxXx M  Mpu3HaKax
reomeTpudeckux uryp, o6ocHoBbIBaTbL UM onposepraTb
UX; YMEeHue npoBOAUTb Krnaccudukauuiw duryp no
pasnuYHbiM  MpuU3HakaMm, BbINONHATL  HeobxoguMmble
AOMNONHUTESbHbIE MOCTPOEHUS

YMeHne  onepupoBatb  MOHATUAMW:  OBWXEHWE B
NPOCTPaHCTBE, MapanferibHblIi NepeHoc, CUMMETPUS Ha
NNOCKOCTM U B NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue
nogobus, nogobHble dwurypbl; ymMeHue pacno3HaBaTb
paBHble N nNogobHble urypbl, B TOM 4ucre B npupoge,
MCKYCCTBE, apXUTEeKType; UCMornb3oBaTb reoMeTpuyeckme
OTHOLLEHNSA npwu peLueHnn 3agav; HaxoauTb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
00bEM) npu peweHnn 3agad M3 Opyrux  yydebHbIX
NpeaMeToB N M3 pearibHOM XXU3HWU, YMEHUE BbIYUCIIATb
reomeTpuyeckue BeNUYMHbI (4NvHa, yron, nnowaab,
006BbEM, nnowagb MOBEPXHOCTU), UCMOMb3Ys U3YYEHHble
dopMysibl 1 METOAbI, B TOM YMChe: Nrowanb NOBEPXHOCTU
nMpaMmunapl, NpM3Mbl, KOHyca, LMnMHApa, nnowanb cdepsb;
00bEM  KyDa, npsiMOyrofibHOro  napannenenuneaa,
nMpamngpl, NpuU3Mbl, UMAMHAOPA, KOHYCa, Lapa; YMeHue
Haxo4WTb OTHOLWEHNe 06 BLEMOB NOAOBHbLIX ouryp

YMeHne onepupoBaTb  MNOHATUAMMU:  MPSIMOYrofbHas
cMcTemMa  KoopauHaTt,  BEeKTOop, KoopAWHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpou3BedeHue
BEKTOpa Ha 4MCno, pasfoxeHue BekTopa no 6asucy,
CKansipHOe Mpou3BedeHNe, BEKTOPHOE npousBedeHue,
yron Mexagy  BeKTopaMK; yMEHWEe  UCMONb30BaTb
BEKTOPHbIN W KOOPAWHATHbLIM MeTod AN peLlueHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHue BbIOMpaTb NoAXOASAWMNA MEeTo4 ANs pelueHus
3agayn; NOHUMaHWe 3HAaYMMOCTU MaTeEMATUKM B U3YyYEHUN
NPUPOAHbIX N OBLECTBEHHbLIX MNPOLIECCOB U SIBMIEHUN;
yMeHMe pacno3HaBaTb MNPosiBfiEHNE 3aKOHOB MaTeMaTuKu
B NCKYCCTBeE, yMeEHne npuBOAUTb npumepsbl
MaTeEMaATUYECKUX OTKPbITUA POCCUNCKOM U  MUPOBOM
MaTemMaTUYeCKOWN HayKu




NEPEYEHb 3JIEMEHTOB COAEPXAHWUA, MPOBEPAEMbBIX HA EI3 NO

MATEMATUKE
Kon lNMpoBepsieMbIN 3NeMeHT coaepKaHus
1 Yncna v Bbl4MCHEHUS
1.1 HatypanbHblie n uensle Yncna. lNpusHakm genvMmocTu LenbiX Ynucers
12 PaunoHanbHble 4ucna. OObIKHOBEHHblE W AECATUYHbIE Apobn,
NpoLEeHTbI, 6eCKOHEYHbIe nNepuognyeckmne gpobu
13 ApndpmeTnyecknm KopeHb HaTypaanofl cteneHn. [encteus c
apudPMeTUYECKNMU KOPHAMM HaTyparbHOW CTEMNEHN
14 CteneHb cC LUenbiM  nokasarenem. CteneHb C paumoHanbHbIM
nokasatenem. CBoncTBa cTeneHu
15 CWHYC, KOCMHYC W TaHreHC 4KUCrOBOro aprymeHTa. ApKCUHYC,
APKKOCUHYC, apKTaHreHC YNCNoBOro apryMmeHTa
1.6 Jlorapudm vncna. [lecatTuyHble n HaTyparbHble Nnorapugmsl
[dencTButesnbHble yucna. ApudpmeTundeckme onepauum C
1.7 AenCTBUTENbHBIMU Ynucnamu. MNMpnbnuxeéHHble BblYUCIIEHUS, NpaBunia
OKpYrneHus, NpuknaKa u oueHka pesyribtata Bbl4UCNeHUN
1.8 [MpeobpasoBaHme BblpaXeHU
1.9 KomnnekcHble Yncna
2 YpaBHEHNSA N HeEpaBeHCTBa
2.1 Llenble n gpo6Ho-paLmoHanbHble YpaBHEHMS
2.2 NppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckne ypaBHeHUs
2.4 [MokasaTenbHble N fiorapupmMmnyeckme ypaBHeHNA
2.5 Llenble n gpo6Ho-paLmoHanbHble HepaBeHCTBa
2.6 NppaunoHanbHble HepaBeHCTBa
2.7 [MokasaTenbHble N IorapMpmMmnyeckme HepaBeHCTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHU N HEPABEHCTB
2.10  YpaBHeHud, HepaBeHCTBA U CUCTEMbI C NapamMeTpamMu
2.11  Matpuua cuctembl MMHENHLIX ypaBHeHn. Onpegenntesi MaTpuLbl
3 DYHKUMM 1 rpadpmkn
®PyHKUMA, cnocobbl 3agaHusa yHkumn. padpuk yHKumn. BaanmHo
3.1 obpaTHble YHKUUK. YETHBLIE N HEYETHbIE OYHKUUKW. NMepuoanyeckue
dyHKLMN
Ob6nacTb onpegeneHns M MHOXECTBO 3HayeHun QyHKumMn. Hynu
39 dyHKUUN. [MpomexyTku 3HaKOMNOCTOSAHCTBA. [MpomexyTku
MOHOTOHHOCTU  (pyHKUMN. MakcumMymbl N MUHUMYMbl  (DYHKUMMW.
Haunbonbluee 1 HaMMeHbLLee 3HaYeHne PYHKLMM Ha NPOMEXYTKe
3.3 CteneHHas yHKUMS C HaTyparnbHbIM W LenbiM nokasatenem. Eé




cBovcTBa 1 rpacpmk. CBOMCTBa M rpaduk KOPHS N-OM CTENEHU

3.4 TpuroHomeTpuyeckne yHKLUKU, X CBOMCTBA U rpadpunku
35 [MokasaTenbHas wu rnorapudgmmyeckass @yHKUMU, KX CBOUCTBaA WU
rpadouku
36 Toukn paspbiBa. ACMMNTOTLI rpadunkoB pyHkumin. CBoncTBa OYHKLNNA,
HenpepbIBHbIX HA OTpe3ke
3.7 MocnegoBaTenbHOCTU, cNOCOOLI 3a4aHnA NocnegoBaTenbHOCTEN
38 ApudmeTndeckasa n reometTpuyeckas nporpeccun. dopmyna CroxHbIX
NnpoueHTOB
4 Havana matematnyeckoro aHanusa
4.1 [MponsBogHas pyHKumMW. NMponssoaHble aneMeHTapHbIX (PYHKUMI
MpuMeHeHne NpouM3BOOHOW K  UCCNedoBaHUO  (PYHKUMW  Ha
4.2 MOHOTOHHOCTb W  3KCTpemymbl. HaxoxgeHue Haubornbwero u
HaUMEHbLLEro 3Ha4YeHUs PYHKUUKM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoXXecTBa 1 noruka
51 MHOXeCTBO, onepauun Hapg MHoXecTtBamu. [uarpammbl Ounepa —
BeHHa
5.2 Jloruka
6 BeposTHOCTb M cTaTUCTUKA
6.1 OnucaTtenbHaga cTaTUCTMKa
6.2 BepoaTHOCTb
6.3 KombuHaTopuka
I 'eomeTpusa
7.1 durypbl Ha NNOCKOCTH
7.2 [MpsiMble 1 MNOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKn
7.4 Tena v NOBEPXHOCTU BpaLLeHUs
7.5 KoopauHaTbl 1 BEKTOPLI
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