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NOACHUTEJIbHASA SAMMNCKA

YuyebHbI Kypc «Anrebpa 1 Havyana maTtemMaTU4eCKoro aHanmsa» siBNSeTCS OOHUM
N3 Hanbosnee 3Ha4YMMbIX B NporpamMmme cpegHero obuiero o6pasoBaHusi, MOCKOSbKY, C
OAHON CTOPOHbI, OH ObGecrneYnBaeT MHCTPYMEHTaNbHYO 6a3y Ans WU3Yy4YeHUs BCeX
€CTECTBEHHO-Hay4HbIX KypCOB, @ C [ApYyroh CTOPOHbl, (DOPMUPYET NOrm4yeckoe u
abCTpaKTHOE MbIWeHNe oOby4HaloLWmMxcsa Ha ypoBHE, HeobXoaMMOM [ON1s1 OCBOEHUS
NHopMaTUKK, OOLLECTBO3HAHUSA, UCTOPUU, CIIOBECHOCTU W Apyrux AucumnavH. B
pamMKax gaHHOro y4ebHOro Kypca oby4vatroLmecs oBnageBarT yHMBEPCabHbIM A3bIKOM
COBPEMEHHOWN Hayku, KoTopasi (hopMynupyeT CBOM OOCTUKEHUS B MaTeMaTU4eCKOM
dopme.

Y4yebHbil KypC anrebpbl M Havan MaTemMaTU4eCcKoro aHanusa 3aknagblBaer
OCHOBY [AS151 YCMNEeLWHOro oBnageHnst 3akoHamn uankn, Xxummm, 61nonornum, NOHNMaHNs
OCHOBHbIX TEHAEHUMIN pPasBUTUA SKOHOMUKN U OOLLECTBEHHOW >XWU3HW, MO3BONSET
OPUEHTUPOBATLCA B COBPEMEHHbIX LUUMPPOBbIX N  KOMMLIOTEPHbLIX TEXHOSOMUSX,
YBEPEHHO UCMNOMBb30BaTb WX AN [anbHenwero obpasoBaHMs U B MNOBCEOHEBHOW
Xn3Hn. B TO e Bpems oBnageHne abCTPakTHbIMA U JIOFMYECKU CTPOrMMu
KOHCTPYKUMAMN anrebpbl 1 MaTeMaTUYeCKOro aHanmsa pas3BuBaEeT YMEHWe HaxoauTb
3aKOHOMePHOCTN, 060CHOBLIBATb UCTMHHOCTb, [OKa3biBaTb YTBEPXAEHNS C MOMOLLbIO
NHOYKUMN N paccy>XgaTb OefyKTUBHO, NCMOfb30BaTh 0O06LIEHNEe U KOHKPETMU3auuio,
abcTparvpoBaHne 1 aHanoruo, opMmnpyeT KpeaTUBHOE U KPUTUHECKOE MbILLSIEHNE.

B xope wuadydeHus yyebHoOro kypca <«Anrebpa M Hayana maremaTuyecKoro
aHanMsa» oby4aroLumecs MofAy4arT HOBbIA OMbIT pPeLeHns NpuKnagHbiX 3apad,
CaMOCTOSATENIbHONO MOCTPOEHNA MaTeMaTUYecKMx Mogefien peasbHbIX CuUTyauun,
NHTEPNpeTauun MNOMyYEHHbIX PeLleHnr, 3HaKOMATCA C npuMepamMu MartemMaTU4ecKmnx
32aKOHOMEPHOCTEN B  MNPUPOAE, Hayke W  UCKYCCTBE, C  BblAaloLLMMNUCS
MaTeMaTUYeCKMMUN OTKPbITUSAMU 1 NX aBTOpamMu.

YuyebHbil Kypc o6nagaer 3HayuTeSlbHbIM BOCMUTATENbHbIM  MOTEHLMANIOM,
KOTOPbIA  peanu3yeTcsds Kak 4Yepe3 Yy4ebHbli  marepuan, Cnocob6CTBYOLLMI
hopMMpOBaHNIO HAYYHOrO0 MUPOBO33PEHNSA, TakK W 4epe3 crneunduky y4ebHoum
AEeATENBHOCTN, TpeobytoLLen NPOAOCIKUTESNIBHON KOHLEeHTpauumn BHUMaHWS,
CaMOCTOATENBHOCTU, aKKypaTHOCTU U OTBETCTBEHHOCTU 3a NOSTyYEHHbIN pe3ynsTar.

B ocHoBe meToguknm oby4yeHus anrebpe 1 HadYanam maremaTu4eckKoro aHanusa
NEXNUT [eATeNbHOCTHbIN MPUHUUM O6YyHEHNS.

B cTpykType yyebHoro Kypca «Anrebpa n Hayana maTteMaTtn4eckoro aHannsa»

BblOeNEeHbl  cregylolme  cogep)XaTefNbHo-MeTognveckue  nuHun:  «Hucna un
BblHUCIEHNSA», «DYHKUMM U rpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hadana
MaTemMaTu4eckoro aHannsa», «MHo)XxecTBa n  NormkKa». Bce OCHOBHbIe

cofepXaTenbHO-MeToaNYECKNE NMHNM N3YHaOTCS Ha NPOTSXKEHUN OBYX NET 00y4YeHus
Ha YpOBHe cpefHero obLiero o6pas3oBaHNsi, eCTECTBEHHO OOMOMHSS APYr Apyra u
MOCTEMNEHHO HacChIWAasacb HOBbIMW Temamu K pasgenamun. [aHHbIR y4ebHbI Kypc
ABNSAETCS WMHTErpaTyBHbLIM, MOCKONbKY 0O6beauHsieT B cebe cofepiXaHne HEeCKOSbKMX



MaTeMaTUYeCKuUX OUCUUMNINH, TakKnxX Kak anrebpa, TPUroHOMETPUSA, MaTeMaTnyecKuia
aHanua, Teopus MHOXXECTB, MaTemaTuyeckas fiormka n gpyrue. o mepe Toro kak
obyyaroLmecs osnagesatoT BCE 60siee LWMPOKUM MaTeMaTtU4eCKM annapaTtoMm, y HUX
nocnegoBatenbHO  (QOPMUPYETCA N COBEPLUEHCTBYETCA  YMEHWEe  CTPOUTb
MaTemMaTuU4yecKyto Mofesfib peasibHOM cuUTyauun, NPUMEHATb 3HaHWS, NOlyYeHHble npu
N3y4eHNn y4ebHOro Kypca, O pelleHMs CaMOCTOATENbHO COPMYNNPOBAHHON
MaTeMaTM4YeCcKon 3a[a4un, a 3aTeM NHTEPNPETUPOBAaTbL CBOM OTBET.

CopeprkatenbHo-MeToaN4ecKas nvHUSA «Hucna u  BblMUCNEHUSA» 3aBepLuaeT
hopmMupoBaHNe HaBbIKOB WCMNONb30BaHNA AEWCTBUTENBbHbBIX 4YUCEN, KOTOpoe Oblio
Ha4YaTo Ha ypOBHE OCHOBHOro obuiero obpasoBaHus. Ha ypoBHe cpepHero obuiero
obpasoBaHNss 0co0b60e BHUMaHue yaenseTcs (pOpMUPOBaHUIO HaBbIKOB PauMoOHabHbIX
BbIYUCIIEHNIA, BKIIOHAKOLWMX B ce6 UCNONb30BaHME pasnnyHbiX (hopM 3anucu 4mucna,
yMEeHne pfenatb MNPUKUAKY, BbINOMHATL NPUONMKEHHbIE BbIMUCAEHUS, OLEHNBaTb
YNCNOBbIE BbIPAXEHUS, paboTaTb C MareMaTUYEeCKMMWN KOHCTaHTaMu. 3HaKOMble
oby4aroWmnMCs MHOXECTBA HaTypasnbHbIX, UeSbiX, paunoHanbHbIX U OeNCTBUTESbHbIX
Yyncen AOoMNOMHAITCA MHOXKECTBOM KOMMIEKCHBIX Yncen. B KaXXaom 13 aTux MHOXKECTB
paccMaTpuBaroTCA CBOWCTBEHHbIE eMY crieuuduryeckme 3agaym n onepaummn: geneHme
Haueno, onepupoBaHWe ocTaTKkamMyM Ha MHOXECTBE LefblX 4ucen, ocobble CBOWCTBA
paunoHasibHbIX U MppaunoHanbHbIX 4YUCen, apugMeTnyeckue onepauum, a Takxe
N3BNEYEHNE KOPHSA HaTypanbHOW CTEeNeHN Ha MHOXECTBE KOMIMIEKCHbIX YuCen.
Bnarogapa nocnegoBaTenbHOMY pacCLUMPEHUIO  Kpyra WCMOMb3yEMbIX 4uCen WU
3HaKOMCTBY C BO3MOXXHOCTSAMWU WX MPUMEHEHUS 0N pelleHus pasnuyHbiX 3agad
hopMMpyeTCa NpPeacTaBneHne O eAVHCTBE MaTeMaTuMKM Kak Hayku u eé ponn B
NOCTPOEHNN MOAENen peanbHOro Mupa, LWUPOKO WCMNONbL3YTCA 0600LeHne 1
KOHKpeTn3aums.

JInHna «YpaBHeHNA W HepaBeHCTBa» peanu3yeTca Ha MpPOTSXKEHUU BCEro
oby4eHNsa Ha ypoBHe cpefgHero obLiero o6pa3oBaHusi, NOCKOSIbKY B KaXKOOM pasgene
Mporpammbl NPeaycMOTPEHO peLleHne COOTBETCTBYHOLWMX 3apad. B pesynbraTe
obyvaloumecss OBflafeBaloT  PasfINYHbIMU - METOAaMUN  PELUEeHNs  pauMOHanbHbIX,
nppaumoHanbHbIX, MokKasaTefbHbIX, orapuPMUYECKUX Uu  TPUrOHOMETPUYECKUNX
YPaBHEHUN, HepaBeHCTB W CUCTEM, a TakXe 3afad, coaepxxawumx napameTpbl.
[Mony4YeHHble YMEHMS LUMPOKO MCNOMBL3YIOTCA MPY NCCAEAO0BaHUN (PYHKLMIA C MOMOLLIbIO
NPON3BOAHOW, NPW PeLleHnn NpUKNagHblX 3af4ad 1 3a4ay Ha HaxoXXaeHne HambonbLUNX
N HaMEeHbLUMX 3HadveHnn pyHkumn. [laHHas cogep>katenbHas NMMHNUS BKIIOYAET B Ce0s
Takxe opMMpPOBaHNE YMEHUIN BbIMOMHATL pPacyé€Tbl No hopmynam, npeobpasoBaHns
paunoHasibHbIX, MpPpPaUMOHaNbHbIX U TPUFOHOMETPUYECKUX BbIPAKEHUA, a Takxe
BbIpaXXEHUN, cogepxxawmx cTeneHn un  faorapudmbel. bBnarogaps  nayyeHuro
anrebpanyeckoro marepvana npoucxXxoauT fanbHenlee pasBuUThe anropuTMUYECKOro
N abCTPaKTHOrO MbIlWSIeHNs OBy4aroLmxcs, (QOPMUPYIOTCA HaBblKM OeAyKTUBHbIX
paccy>geHuin, paboTbl C CUMBOJSIbHbIMU (hOopMaMin, NpeacTaBneHns 3aKOHOMEPHOCTEN
N 3aBMCMMOCTEN B BUAE PaABEHCTB U HepaBeHCTB. Anrebpa npegnaraet apdeKkTBHbIE



NHCTPYMEHTbI QNS PeLleHnst NPaKTUYECKNX U eCTECTBEHHO-HAY4YHbIX 3afad, HarnsagHo
AEMOHCTPUPYET CBOM BOSMOXHOCTU KaK si3blka HayKu.

CopgepxaTtenbHo-metognyeckaa  numHUA  «®OyHKuMM 1 rpaduku»  TEeCHO
nepenneTaeTcs C ApPYrmMun MHUAMM y4eOHOro Kypca, MOCKOSbKY B KAKOM-TO CMbICNE
3a0aéT  nocnefoBaTeflbHOCTb  M3yYeHus  matepmana.  W3ydeHue  cTeneHHow,
nokasaTesibHOW, NorapnMN4ecKon U TPUrOHOMETPUYECKNX (DYHKLMIA, NX CBOWCTB U
rpacmkoB, wncnonb3oBaHne QYHKUMA [NS peELeHMs 3ajad M3 Apyrux y4eoOHbix
NpeaMeToB U peanbHON XXU3HM TECHO CBA3aHO KaK C MaTeMaTU4eCKUM aHanmM3oM, Tak
N C pPELUEHNEM ypaBHEHUA N HepaBeHCTB. [1pn 3ToM 60sblLUOE BHUMAHWE yOoensieTcs
hopMMpoBaHNIO YMEHUS BblpaXkaTb (hopMynamy 3aBUCUMOCTU MeXAy pPasfinyHbIMU
BENUYMHaMN, UCcnenoBaTb MNOSlydeHHble (QYHKUMW, CTPOUTb UX rpadukn. Martepuan
3TON copepXXaTenbHOW NNHUN  HaueneH Ha pasBuTME YMEHUA U HaBblKOB,
NO3BONAIOLMX BblpaXXaTb 3aBMCUMOCTU MeXAy Benn4MHamu B pasnu4yHon Qopme:
aHaNUTMYeCKON, rpadrnyeckon n cnosecHo. Ero nayvyeHne cnocob6CTBYET pasBuUTUIO
ANrOPUTMNYECKOrO  MbILLMIEHNSA, CMOCOBHOCTU K OOOOGLLEHMIO U KOHKPETM3aLUW,
NCMNONb30BaHNIO aHaNOrMMiA.

CopgepxatenbHass nvMHUA «Hadana maTtematn4eckoro aHanmsa» MOo3BONSeT
CYLLECTBEHHO pacCLUMpUTb Kpyr KakK MaTeMaTUYecKux, Tak M MpuKNnagHbiX 3apad,
AOCTYMHbIX 06y4aloLLMMCS, TaK KakK y HUX MOSIBASETCSA BOSMOXHOCTb CTPOUTL rpadukn
CJIOXKHbIX (DYHKUMNA, onpeaensaTb UX HaMbonblUMe N HAUMEHbLUNE 3HAYEHWS, BblHUCNATb
nnowaan uryp n o6bEmbl TeN, HAXO4UTb CKOPOCTM U YCKOPEHUs npoLueccos. [JaHHas
cogepXxaTenbHass  JIMHUA  OTKPbIBAET  HOBble  BO3MOXHOCTM  MOCTPOEHUS
MaTeMaTU4eCKUX MoAenen peanbHbIX CUTyauui, MO3BOMSET HaxXOAWUTb Hawusyullee
pelweHne B MpUKNagHblX, B TOM YUCNE COUMNANbHO-3KOHOMUYECKNX, 3afadvax.
3HaKOMCTBO C OCHOBamMu MaTemMaTM4ecKoro aHanmaa CcrnocobCTBYyeT pPasBUTUIO
abCTpakTHOro, opMasnbHO-TIOMMYECKOro N KpeaTnBHOro MbllUAEHNSA, (POPMUPOBAHNIO
YMEHNA pacrno3HaBaTb MNPOSBAEHMS 3aKOHOB MaTeMaTuKym B HaykKe, TEXHUKE U
nckycctee. Obyyaromecs y3HaloT O BblOAIOLWMNXCS pe3ynbraTax, NonyyYeHHbIX B Xoae
pPasBUTUA MaTEMATUKN KakK Hayku, 1 06 nx aBTopax.

CopepxatenbHo-meTognyeckas nmHus «MHOXeCTBa 1 Nornka» BKIKOYaEeT B cebs
9N1EMEHTbI TEOPUN MHOXKECTB U MaTEMaTMYECKON NOrMKN. TeopPeTUKO-MHOXECTBEHHbIE
npeacTaBneHns MPOHM3bIBAIOT BECb KYpPC LUKOMIbHOW MaTeMatuku 1 npegnaratot
Hanbonee yHMBEPCAsNbHbIA A3blK, OOBLEAVHAIOWMIA BCE pas3fenbl MaTemMatvku un eé
NPUNOXEHNA, OHU CBA3bLIBAOT pasHble MaTeMaTUyecKme OUCUUMIUHBI U UX
NpUNoOXeHNs B eguHoe uenoe. [1oaToMy BaXXHO AaTb BO3MOXKHOCTb OOyvatoLlemycs
NOHUMATb  TEOPETUKO-MHOXECTBEHHbI  A3bIK  COBPEMEHHON  MaTemMatuku U
MCNonb3oBaTb €ro ANs BblpaXeHUss CBOUX MbIcnen. [pyrMM Ba)KHbIM MPU3HAKOM
MaTeMaTuKN Kak HayKu cnegyet nNpusHaTb CBOMCTBEHHYIO €l CTPOroCTb 060CHOBaHWI
N cnegoBaHne onpenenéHHbIM npasunam NOCTPOEHUS AoKa3aTeNnbCTB. 3HAKOMCTBO C
aNeMeHTamMn  MaTemMaTU4ecKom JIOMMKM  CMOCOOGCTBYET pPas3BUTUIO  NOMMYECKOro
MbILLIEHNSA OBYyYatoLNXCH, NO3BONSET MM CTPOUTb CBOW PaCCYXXAEHWUS Ha OCHOBE
NOrnyecKnx npasun, GoOpPMUPYET HaBbIKN KPUTUHECKOTO MbILLMEHNS.



B y4ebHOM Kypce «Anrebpa n Hayana mateMaTn4ecKoro aHannaa» NpucyTCTBYOT
OCHOBbl MaTeMaTM4YeCKOro MOAENUPOBaHNA, KOTOpble MNpu3BaHbl CNOCO6CTBOBATb
(hopMMPOBaAHNIO HaBLIKOB MOCTPOEHUS MOLENEN peasnbHbIX CUTyaLuui, UCCNeqoBaHus
3TUX Mopgenen C noMOoLWb annapara anrebpbl U MaTemMaTu4eckoro aHanmaa,
NHTEPNPEeTALUN MONyYeHHbIX PEe3ynbLTaTtoB. Takue 3agaHus BMMeTeHbl B KaXKabl U3
pasgenoB  Nporpammbl, MOCKOMbKY BeCb MaTepuan Yy4ebHOro Kypca LWUPOKO
Mcnonb3yeTcs [LONs  peweHns npuknagHolx 3agad. [lpy  peweHnn peanbHbIX
NpakTU4ecKnx 3aga4 obyvaroLmecs passmnBaloT HabNa4aTeNbHOCTb, YMEHNe HaxoanTb
3aKOHOMEPHOCTKN, abcTparnpoBaTbCHA, WUCNONbL30BaTb aHanoruno, obobwatb U
KOHKpEeTM3npoBaTb npobnemy. [eatensHOCTb Mo hOpMUPOBAHUIO HaBbIKOB peLLeHNs
NpuKNagHbIX 3aga4y OpraHu3yeTcs B Mpouecce U3yYeHUs BCeX TeM y4ebHOro Kypca
«Anrebpa 1 Ha4ana matemMaTn4eCcKoro aHanmn3a».

Ha unsyyeHune yyebHOro kypca «Anrebpa nm Havyana mateMaTndeckoro aHanmsa»
otBoauTcsa 272 yaca: B 10 knacce — 136 4vacos (4 yaca B Hegento), B 11 knacce — 136
yacos (4 yaca B Hegento).



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Yucna v BbluMCnEHUs1

PaunoHanbHble 4ncna. OObIKHOBEHHblE W OECATUYHbIE ApPO6W, MPOLEHTHI,
OeCKOHe4YHble nepuogudeckue ppobu. [llprvMmeHeHne ppob6en u MPOLEHTOB ANs
peLeHnsa NpuKnagHbiX 3agad N3 pasnnyHblX oTpacnein 3HaHu N peanbHON XXU3HU.

HDencteutencHble  4ucna. PaumoHanbHble W vppauuoHanbHble  4ucna.
ApucmeTtnyeckne onepaumm ¢ AeNCTBUTENbHbIMK Yucnamu. Mogynb AeNCTBUTENBHOIO
4yucna n ero csouncTsa. [pubnuxEéHHble BbIMUCIEHNS, NMPaBuaa OKPYreHns, Npukmnaka
N OLEHKa pesynbTaTta Bbl4MCNEHNIA.

CteneHb c uenbim nokasartenem. buHom HetloToHa. Mcnonb3oBaHmne nogxoasiien
opMbl  3anMcn LEeNCTBUTENbHbIX 4YUCEN [NA pelleHus MNPakTUYecKux 3agady u
npencTaBneHnst AaHHbIX.

ApUHMETMNHECKINIA KOPEHD HaTypasnbHOW CTENEHN U ero CBONCTBA.

CteneHb C pauynoHanbHbIM MokKasateneMm W €€ CBOWCTBA, CTeneHb C
AENCTBUTENBHBIM NoKasaTesieMm.

Jlorapucdpm uymcna. CsownictBa norapudgpma. [ecatnyHble W HaTypanbHble
norapumeil.

CWHYC, KOCWHYC, TaHreHC, KOTaHreHC 4YMCNOBOro aprymeHTta. ApPKCUHYC,
APKKOCUHYC W apKTaHreHC Y1CI0BOro apryMeHTa.

YpaBHEeHNs1 " HepaBeHCTBa

ToxxpgecTBa N TOXXOECTBEHHbIE Npeobpas3oBaHUs. YpaBHeEHNE, KOPEHb YPaBHEHUS.
PaBHOCUNbHbIE ypaBHEHUS W YypaBHeEHUA-CNeAcTBusA. HepaBeHCTBO, pelueHne
HepaBeHCTBa.

OcCHOBHble MeTOfpbl pELLUEHUs LUenbiX U APOOHO-paUMOHaNbHbIX YPaBHEHUA W
HepaBeHCTB. MHOrouneHol OT OQHOW nepemMeHHoW. [leneHme MHoro4neHa Ha
MHOro4YfleH ¢ ocTtatkoM. Teopema besy. MHoro4nieHbl C¢ uenbiMn KoaduumeHTamm.
Teopema BuerTa.

[Mpeobpa3oBaHns YNCOBbIX BbIPaXXeHW, COAEPXXaLUX CTEMNEHN N KOPHW.

VppauunoHanbHble ypaBHeHUsA. OCHOBHble METOfObl PELLUEeHUs MppaunoHanbHbIX
YyPaBHEHWI.

lMokasaTtenbHble ypaBHeHWA. OCHOBHblE MeTOObl PeLleHUs noKasaTesbHbIX
YyPaBHEHW.

MpeobpasoBaHne BbipaXXeHUI, cogep KaLLmx norapumbl.

Jlorapudpmmyeckne ypasHeHusi. OCHOBHble METOLbI peLleHns norapuMmn4eckmnx
yPaBHEHUN.

OcHoBHble TPUroOHOMETpPUYEeCKNe dopmynebl. lMpeobpasoBaHue
TPUrOHOMETPUYECKNX BblPpaXXeH. PelueHne TpUroHOMeTpU4eCKnX ypaBHeEHU.

PelieHne cucteMm nUHENHbIX YypaBHEHMW. Martpuua CUCTEMbI JIMHENHbIX
ypaBHeHun. Onpegenntens MaTpulpbl 2x2, ero reOMeTpPUYeCcKnii CMbICNT U CBOWCTBA,



BblHUCSIEHNE €ero 3HayeHusi, NpuMeHeHue onpegenuTens Ons pewweHus CUCTEMb
JIVHENHbIX ypaBHeHWI. PelleHne npuknagHbiX 3aga4 C NOMOLLbIO CUCTEMbI IMHENHbIX
ypaBHeHun. lccnegoBaHne MOCTPOEHHOM MoOAenuM C  MNOMOLUbIO  Matpuy, W
onpegenuTenei.

[MocTpoeHne MaTemMaTMyeckKnx Mofenen peanbHOW CcuTyaumm C  MOMOLLBIO
ypaBHEHUN W HepaBeHCTB. [lpuMeHeHne ypaBHEHWA W HEepaBeHCTB K peLleHuto
MaTemMaTnyecKux 3agay 1 3agad n3 pasnunyHbix 061acTenl HayKn U peanbHOM XUSHU.

PyYyHKUMU 1 rpachukn

OyHKUMA, cnocobbl  3agaHus  yHKuMn. BsaumHo obpatHble  yHKUUW.
Komnosunuusa cdyHkumin. Mpaduk dyHKUMN. SnemMeHTapHble npeobpas3oBaHns rpadrkos
dDYHKLNIA.

O6nactb onpegeneHns M MHOXECTBO 3HayeHUn QyHKumMn. Hynu dyHKLmn.
[MpOMeXyTKM 3HaKOMOCTOAHCTBA. Yé€THble N He4dé€THble dyHKUuK. [lepuognyeckune
dyHKUMK. NpoMEXyTKM MOHOTOHHOCTU PYHKUMK. MakcumMyMbl 1 MUHUMYMbI (OYHKLUN.
Haunbonbluee n HanmeHbLlee 3HaYeHNss PYHKLMN Ha MPOMEXYTKE.

JlnHenHasn, KkBagpaTu4Hass © APOOHO-MHENHaa (YHKUUKN. DneMeHTapHoe
nccrneqoBaHne 1 NOCTPOEHUE UX MPaUKOB.

CteneHHass (pyHKUMA C HaTypanbHbIM U LefbiM nokasatenemMm. E€ cBonctea u
rpacdumk. CBoncTea 1 rpaduk KOpHsS N-OM CTENEHN Kak (DyHKLUMM 06paTHOW CTENEHN C
HaTypasbHbIM NoKasartenem.

MokasatenbHaa w© norapumMudeckas QyHKUUM, UX CBOWCTBA U rpaduku.
Vcnonb3oBaHne rpamkoB yHKUUN ANS PELLEHNS YPaBHEHWIA.

TpuroHoMeTpu4eckass  OKPYXXHOCTb,  OnpefefieHne  TPUrOHOMETPUHECKMX
(bYHKLMI YNCIOBOIro aprymeHTa.

OyHKUMOHalNbHbIE 3aBUCUMOCTU B pearibHbIX npoueccax n asneHunsax. padpukn
peanbHbIX 3aBMCMMOCTEN.

Hayana matemaTtuyeckoro aHanusa

MocnepoBatensHOCTN, cnocobbl 3agaHna  nocnegosartenbHocTen.  Metop
MaTemMaTnyeckon WHAYKUMM. MOHOTOHHbIE WM OrpaHuYeHHble MOoCnefoBaTENbHOCTMU.
VicTopusi BOSHNKHOBEHUSI MaTeMaTUYeCKOro aHann3a Kak aHann3a 6eCKoOHeYHO MarbiX.

ApudpmeTmyeckas n reomeTpudeckaa nporpeccun. beckoHe4vHO y6biBatoLLas
reomeTpuyeckas nporpeccusd. Cymma 6eCKOHEYHO YObIBaloLEen reoMeTpUYeCcKom
nporpeccun. JIMHENHbIN N 3KCMOHEHUManbHbIM PocT. Yucno e. dopmyna CNOXHbIX
NpPOoLEHTOB. cnonb3oBaHne Nporpeccun onsa pelleHnsa peanbHblxX 3agad NpuknagHoro
xapakTepa.

HenpepbiBHblE (DYHKUUN 1N X CBONCTBA. TOYKM paspbiBa. ACUMNATOTbI rpadnkoB
dyHKumn. CBoMCTBa (PYHKUMIA HEMpPepbIBHbIX Ha oTpe3ke. MeTon uHTepBanos Ans
pelleHns HepaBeHCTB. puMeHeHne CBOWCTB HeMpepbIBHbIX (DYHKUUA ONs peLleHns
3agav.

MepBas n BTOpasd npousBogHble (yHKUMKU. OnpegeneHve, reoMeTpuyveckKnin u
(PU3NYECKNIN CMbICN NPOM3BOAHON. YpaBHEHNE KacaTenbHOW K rpadunky yHKLUN.



lMpounssogHble aneMeHTapHbIX (yHKUMI. MponsBogHas CymMMbl, NPOU3BELAEHUS,
4aCTHOIO Y KOMMNO3NLUUN PYHKLMN.

MHoXecTBa 1 noruka

MHOXecTBO, onepauum Hag MHOXecTBamMu U uX cBonctea. [duarpammbl
dnepa-BeHHa. MpumMeHeHne TEOPETUMKO-MHOXECTBEHHOro annapara Ans onMcaHus
peasnbHbIX NPOLLECCOB N ABNEHNA, NPW peLleHnn 3aaad N3 gpyrmux y4ebHblx NpegMeToB.

OnpegeneHne, Teopema, CBOWCTBO MareMaTU4ecKoro OObekTa, CfefcTBue,
A0KasaTenbCTBO, PaBHOCUSIbHbIE YPABHEHNS.

11 KNNACC

Yucna v BbluMCNEHUSsI

HaTtypanbHble n uenble yncna. NpumeHeHne NpusHakoB ENUMOCTN LeSbIX YACEN,
HanbonbLnn obwmin penntens (ganee — HO/LI) n HanmeHbLlee obLiee KpaTHoe (ganee —
HOK), octatkoB no mopynio, anroputma EBknvga gna peweHus 3agjad B LUENbIX
Jyucnax.

KomnnekcHble yucna. Anrebpandeckas n TpUroHoMeTpudeckasi (opmMbl 3anmcu
KOMMMEKCHOro 4ucna. ApudmeTndeckue ornepaumm C KOMMAEKCHbIMU  YUCaMu.
N306parkeHne KOMMNEKCHbIX YACEN Ha KoopamHaTHoW nnockoctun. dopmyna Myaspa.
KopHM n-0i1 cTeneHn n3 KOMMNAEKCHOro vmcna. NpumMmeHeHne KOMMAeKCHbIX Ynucen ons
peweHns (pU3nYecKux N reoMeTpuyHecKux 3aga.

YpaBHeHuns1 " HepaBeHCTBa

Cuctema 1 COBOKYMHOCTb YPaBHEHUN N HEPABEHCTB. PaBHOCWUIbHbIE CUCTEMbI U
CUCTEMBbI-CNeAcTBUsS. PaBHOCWIIbHbIE HEPaBEHCTBA.

OT160p KOpHe TPUIOHOMETPUYECKNX yPaBHEHUN c NMOMOLLIbIO
TPUrOHOMETPUYECKOWN OKPY>XHOCTU. PelleHne TpUroHoOMeTPNYECKNX HEPABEHCTB.

OcCHOBHble METOApI PELLEHNSA NOKa3aTeNbHbIX U NOrapudMUYECKNX HEPABEHCTB.

OcCHOBHbIe MeTOAbI PeLLEHNS npPaUOHaSIbHbIX HEPaBEHCTB.

OcHOBHble MeTOAbl pPELEHNA CUCTEM U COBOKYMHOCTEN pauMOHanbHbIX,
nppaumnoHanbHbIX, NoOKasaTesSibHbIX U TorapumMuUyYeckmnx ypasHeHN.

YpaBHeHUs, HepaBeHCTBa N CUCTEMbI C NapameTpamMi.

MpuMeHeHe ypaBHEHUN, CUCTEM N HEPABEHCTB K PELLUEHUNIO MaTeMaTU4ECKNX
3afjay 1 3afad M3 pasnnyHbiX 0bnacTten HaykKum 1 peanbHOW >XXMU3HW, NHTeprnpeTauns
NOSIyYEHHbIX PE3YNbLTAaTOB.

DyHKUUN N rpacdmkmn

Padhmk Komnoauummn  pyHKumn. [eomeTpudeckne o6pasbl YpaBHEHUN U
HepaBeHCTB Ha KOOPAMHATHOW NAIOCKOCTN.

TpuroHoMeTpuyeckme yHKLUK, UX CBONCTBA N rpaduKu.

pacdmyeckne MeToabl PELLEHNST YPaBHEHNN 1 HepaBeHCTB. paduyeckne metogpl
peLleHnsa 3afgad ¢ napameTpamu.



Vcnonb3oBaHne rpadukoB YHKUMIA ONs UCCNegoBaHust MNpPoOLEeCcCoB U
3aBMCMMOCTEN, KOTOpble BO3HUKAKT MNpu pelleHnn 3apjad K3 apyrux y4ebHbIx
NpeaMeToB 1 peanbHOM XUSHU.

Hayana matemaTuyeckoro aHanusa

MpuMeHeHe nNPoOU3BOAHON K MKCCNefoBaHUio (YHKUUA HA MOHOTOHHOCTb U
9KCTPEMYMbl. HaxoXpgeHne HaubonbLero M HavMeHbLUero 3Ha4YeHUn HenpepbIBHOW
dYHKLNN Ha OTpE3KE.

MpuMeHeHne nNPOU3BOAHON ANA  HaXOXOEHWUS HaWfydyllero peweHns B
NpuKNagHbIX 3agadax, ans onpeneneHnsa CKOpoCcTn U YCKOPEHNS NpoLecca, 3aaaHHOro
dopmynon nnm rpadmKom.

[MepBoobpasHasd, OCHOBHOE CBOWCTBO MepBoobpasHbIX. [lepBoobpasHble
aneMeHTapHbIX PyHKUMIA. [MpaBuna HaxoXXaeHns NepBoobpasHbIX.

WNHTerpan. leomeTpuyecknii cMbiCn uUHTerpana. BoblumcneHue onpenenéHHoro
nHTerpana no popmyne HototoHa-J1enbHuua.

lMpuMeHeHVe nHTerpana ansa HaxoxgaeHus nnowagen nnocknx uryp n o6 LEMos
reoMeTpUYECKNX Ten.

Mpumepbl  peweHnn  guddepeHumnanbHbIX  ypaBHeHUA.  MaTematnyeckoe
MOAENMpoBaHne peasbHbIX NPOLECCOB C MOMOLLbIO auddepeHumanbHbIX YpaBHEHNIA.



NMIAHUPYEMBDIE PE3YJIbTATbl OCBOEHUSA YYEBHOIO KYPCA «AJICEBPA U
HAYANA MATEMATUYECKOIO AHAJTIU3A» (YINTYBNIEHHbIA YPOBEHbD) HA
YPOBHE CPEAHEIO OBLLET O OBPA3OBAHUSA

JINMHOCTHDIE PE3YJIbTATbDI

1) rpa)>kpaHCKOro BOCNUTaHUS:

CchOpPMUPOBAHHOCTb MPaXKAAHCKOM MNO3nuun 06y4altoLerocsi Kak akTUBHOrMo U
OTBETCTBEHHOIO 4fleHa POCCUNCKOro o6LiecTBa, NPeacTaBneHne 0 MaTeMaTnyecKux
OCHOBax  (PYHKUMOHMPOBAHUSA  PasfMYHbIX  CTPYKTYP, SBNEHUN, npouepyp
rpakgaHcKoro obuiectsa (BbiGOpbl, ONPOCHI U OPYroe), YMEeHNe B3aMMOAEeNCTBOBATb C
coumanbHbIMU MHCTUTYTaMU B COOTBETCTBUMN C X (DYHKLMSMU N Ha3HAYeHNEM;

2) NnaTpMOTU4ECKOro BOCNUTAHUS:

C(hOpMMPOBAHHOCTb POCCUNCKOW FPaXKAAHCKON WOEHTUYHOCTW, YBaXKEHUs K
NPOLWIOMY W HAcTOSLWEMY POCCUNCKONW MaTeMaTuKK, LEHHOCTHOE OTHOLIEHNE K
OOCTUDKEHUAM POCCUNCKNX MaTEMATUKOB N POCCUNCKOW MaTeMaTUYECKOW LUKOSbI,
NCMNOMb30BaHNE 3TUX [MOOCTMKEHWA B OPYrMx Haykax, TexHonorusx, cdepax
3KOHOMUKU;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:

OCO3HaHMe [OyXOBHbIX LIEHHOCTENW POCCUICKOr0 Hapopa, CopMMPOBaHHOCTb
HPaBCTBEHHOINO0 CO3HAHWUSA, 3TUYECKOro MOBEAEHWSl, CBSA3AHHONO C MPaKTUYECKUM
NPUMEHEHNEM OOCTUIKEHUA HAyKN WU OEATENbHOCTbIO YY4EHOro, OCO3HaHME JIMYHOrO
BKafa B MOCTPOEHNE YCTONUYMBOro 6yayLLEero;

4) 3CTEeTU4ECKOro BOCNUTaHNA:

9CTETNYECKOE OTHOLWIEHWE K MUPY, BKJOYas 3CTETUKY MaTemMaTu4ecKux
3aKOHOMEPHOCTEN, OOBLEKTOB, 3a[ay, PELUeHWn, pacCy>XAeHuin, BOCNPUIMYNBOCTb K
MaTeMaTM4YeCKMM acrneKkTam pas/inyHbIX BUAOB NCKYCCTBA;

5) hmsnveckoro BocnuTaHus:

CchOpPMUPOBAHHOCTb YMEHNS MPUMEHATb MaTeMaTu4ecKne 3HaHNSA B MHTEpecax
300poBOro M 6e3onacHoOro obpasa >XU3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY
300pOBblO  (340POBOE MUTaHWEe, COaNaHCUPOBAHHbLIA PEXMM 3aHATUA N OTAbIXA,
perynspHaa @du3ndeckasa akTUBHOCTb), ((PU3NYECKOEe COBEPLUEHCTBOBAHME Mpwn
3aHATUSX CNOPTUBHO-0300POBUTENBHON OEATENBHOCTHIO;

6) TpyAoBOro BOCNUTaHus:

FOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU TPYAoNtobus, NHTEPEC K PasfnNYHbIM
chepam npodeccnoHanbHON OEeATENbHOCTU, CBA3aHHbIM ¢ C  MaTeMaTukon un eé
NPWIOXKEHNSAMIN, YMEHWE COBepLUaTb OCO3HaHHbIN BbIGOP Oyayuwein npodeccumn u
peann3oBbiBaTb COOCTBEHHbIE >XU3HEHHblE MnaHbl, MOTOBHOCTb W CMNOCOOHOCTb K
MaTeMaTM4eCKOMy O6pPa30BaHUIO N CaMOOBPa30BaHNIO HA MPOTSXXEHUN BCEN XXNIHMW,
FOTOBHOCTb K aKTMBHOMY Y4acTUIO B PELLUEHUN NPaKTUYECKNX 3aga4vy MaTemMaTn4eckom
HanpaBfEHHOCTY;

7) 9KONIOrM4ecKoro BOCNUTaHus:



CchopMMPOBAHHOCTb  3KOMOMMYECKOW  KYNbTYpbl,  MOHUMaHWE  BAMSIHUS
coLManbHO-3KOHOMUYECKUX MPOLECCOB Ha COCTOSiHWE MPUPOAHOW U couuManbHOM
cpenpl, 0OCO3HaHUe rnobasnibHOro xapakrepa 3KOI0rMYecknx NnpobnemM, opueHTaums Ha
NPUMEHEHNE MaTEMaTMYECKUX 3HAHWUI ANS pelleHnst 3aga4 B 0651acT OKpy>KatoLLen
cpedbl, NNaHUpoBaHME MOCTYNKOB M OLEHKM WX BO3MOXXHbIX MOCNeACTBUA OIS
OKpYy>KaroLLen cpeabl;

8) LeHHOCTU Hay4HOro NO3HaHUS:

cthopMMpPOBaHHOCTb  MUPOBO33PEHNSI, COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO PasBUTUSI HayKN M OBLLECTBEHHOW MPaKTUKW, MOHMMaHue MaTemMaTUyecKOMN
HayKn Kak ccepbl YenoBe4YeCcKon OesTeNbHOCTW, 3TanoB €€ pasBuUTUS U 3HAYMMOCTU
ONst pasBuTUS UMBUNM3aUUN, OBMafeHne siI3blkOM MaTeMaTuKu U MaTemMaTU4ecKom
KyNbTYPO Kak CPeACTBOM MO3HaHWS MMUpPa, FOTOBHOCTb OCYLLECTBATL MPOEKTHYO U
nccnepoBaTeNbCKyo OeATeNbHOCTb NHANBMAYANbHO U B Fpynne.

METAIMNPEOMETHDbIE PE3YJIbTATbI

Mo3HaBaTenbHble YyHUBEepCaJibHble y4eOHble AeNCTBUA

Bas3oBble nornyeckne fencTeus:

BbISBNATb W XapaKTepu30BaTb CYLECTBEHHbIE MNPU3HAKM MaTeMaTU4eCKux
OOBEKTOB, MOHATUIA, OTHOLUEHUA MEXAY MNOHATUAMU, DOPMYNMpoBaTb onpeneneHns
NOHATUW, yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Knaccudukayum, OoCHOBaHUS Ons
06006LLEHNS N CPABHEHNA, KPUTEPUM NPOBOANMOIro aHann3a;

BOCMNPVHUMATb, dopmynuposatb " npeobpasoBbiBaTb Cy>XXOeHus:
yTBEpOUTESIbHbIE U OTpULATENbHbIE, eANHNYHbIE, YacTHbIE N O0LLME, YCNOBHbIE;

BbISBNATb MaTeMaTU4YeCKMe 3aKOHOMEPHOCTN, B3aUMOCBSA3N U NPOTUBOPEYMS B
akTax, AaHHbIX, HabNAEHUAX W YTBEPXAEHUSAX, npegnaratb Kputepun Lns
BbISIBIEHNSA 3aKOHOMEPHOCTEN N MPOTUBOPEUNI;

penatb  BbIBOAbl C  UCMONb30BaHMEM 3aKOHOB JIOTUKKW, AEOYKTUBHbBIX U
NHOYKTMBHbIX YMO3aKIIIOHYEHNIA, YMO3AKKOHYEHUI MO aHanoruy;

NPOBOANTbL CaMOCTOATENbHO [OKAa3aTeNbCTBa MaTeMaTUYeCKUX YTBEPXXAEHUI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymMeHTauutio, npuBoauTb MPUMEPbI Y
KOHTPNpUMEpPbl, 060CHOBbLIBATb COOCTBEHHbIE CY>XOEHMS U BbIBOAbI;

BblOGMpaTb Ccnocob pelleHns y4ebHon 3agaydn (CpaBHNBATb HECKOSIbKO BapnaHTOB
pelweHns, Bblibupatb Hanbonee NOOXOOAWMNNA C YHYETOM CaMOCTOATENbHO BblgeIEHHbIX
KpUTEpUEB).

Ba3oBble uccnegoBatenbckue AenCcTBUA:

Mcnosb3oBaTb BOMPOCbI Kak UCCNegoBaTeNlbCKUA  UHCTPYMEHT  MO3HaHWs,
dhopmynuposaTb BOMPOCHI, hUKCUpPYOLLME NpoTnBopeYne, npobnemy, yctaHasnmeaTb
NCKOMOE W pAaHHoe, (opMUpPOBaTb rUMNOTE3Y, apryMEHTMPOBATb CBOK MNO3MUMIO,
MHEHNe;



NPOBOOUTL CaMOCTOATENbHO CMIaHNPOBAaHHbIN 3KCMEPUMEHT, NCCIEAOBaHNEe No
YCTaHOBMEHNIO OCOBGEHHOCTEN MaTeMaTn4eckoro o6beKkTa, SBfeHUS, npouecca,
BbISIBIEHNIO 32BUCUMOCTEN MexXy OObeKkTamu, ABNEeHNAMN, npoLeccamu;

CaMOCTOATENBHO  (hopMynuMpoBaTb O6O0OLLEHN WM BbiBOAbI MO  pes3yfnbraram
NpoBeOEHHOro HabnaeHNs, NCCneqoBaHus, OueHNBaTb AOCTOBEPHOCTb MOAYyYEHHbIX
pPEe3ynsTaToB, BbIBOOB M 0606LLEHII;

NPOrHO3MpoBaTb BO3MOXHOE pas3BUTUE nMpouecca, a Takxe BblABUratb
NPennonoXXeHNst O ero PasBUTUN B HOBbLIX YCOBUSIX.

Pa6ota ¢ nicpopmaymen:

BbISABNATL AeduunTbl MHpOPMauMK, OaHHbIX, HEOOXOAMMbIX O OTBeTa Ha
BOMNPOC 1 ANs peLleHns 3agavu;

BblGMpaTb WHpOpMaUMio U3 NCTOYHUKOB pPasfNYHbIX TWUMOB, aHanNM3npoBaThb,
CUCTEMATM3NPOBATb N MHTEPNPETUPOBaTb UH(POPMaLMIO PasfiNyHbIX BUOOB U (opMm
npencTaBneHns;

CTPYKTYypupoOBaTb WH(popMaunio, MNpeactaBnAaTb €€ B pasfnyHbiX (opmax,
NNAKCTPUPOBATL rpaduyecKku;

oueHMBaTb HaAéXHOCTb MHpopMaUnmn No CaMoCTOATENBHO CPOPMYNNPOBAHHBIM
KpUTEPUAM.

KoMmMyHMKaTMBHbIE YyHUBEpCcasibHbie y4ebHble AeCTBUA

O6ueHue:

BOCMPUHMMATL N (HOPMYNMPOBaTb CYXXOEHUS B COOTBETCTBUN C YCIOBUSMU U
LensamMm obLLUEeHNs, SICHO, TOYHO, PaMOTHO Bblpa)kaTb CBOK TOYKY 3PEHUS B YCTHbIX U
MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHNA MO Xo4y pPeLUeHus 3aga4m, KOMMEHTUPOBaTb
NONYYEHHbIN pe3ynbTarT;

B Xoge OOCyXAeHus 3afaBaTb BOMPOCHbI MO CyLLeCTBY O6CY>XOAeMON TeMbl,
npo6nemsbl, pewaeMon 3aaadu, BbiCKasblBaTb NOEWN, HaLeNeHHble Ha NMOUCK peLLeHNs,
COMOCTaBNATb CBOW CYXAEHUA C CYXXAEHUAMM [OpYyrux Y4aCTHUKOB Auanora,
ob6Hapy>XuBaTb pasnnyme n CXogcTBO NMO3nLUIA, B KOPPEKTHON hopme hopmynnpoBaTb
pasHornacusi, CBov BO3Pa>KeHNs;

NPEenCcTaBnATb pPe3yNnbTaTbl PeELleHUs 3afadn, SKCrepUMeEHTa, UCCNepoBaHus,
NpoekKTa, CaMOCTOATENbHO BblOGMpaTb QopMaTt BbICTYMNEHMS C  YY4€TOM 3ajad
npeseHTaunm n 0CO6eHHOCTEN ayanToOpun.

PerynaTtuBHble yHMBepcasnbHble y4e6GHble AeACTBUS

CamoopraHusauus:

COCTaBNSATb MMaH, anropuTM pelleHust 3adadvun, BblOMpaTb Crnocob pelleHns ¢
YY4ETOM MMEIOLLMXCS PECYPCOB N COOCTBEHHbLIX BO3MOXXHOCTEW, apryMeHTUpoBaTh U
KOPPEKTNPOBaTb BapUaHTbl PELLEHNI C Y4ETOM HOBOI UHbopMaLmK.

CaMOKOHTpPOJIb, SMOLUOHANbHbINA UHTENNEKT:

BMafeTb HaBblkamMX NO3HaBaTeNbHOW pedieKCUN Kak OCO3HaHUsS CoBepLUaeMbiX
OENCTBUA 1 MbICIIUTENbHBLIX MPOLECCOB, WX pPe3ynsTatoB, BnageTb crnocobamu



CaMOMNPOBEPKM, CAMOKOHTPONA Mpouecca U pesynbrata peleHns maTemaTUyecKomn
3apayu;

npeaBnaeTb TPYOHOCTW, KOTOpble MOryT BO3HUKHYTb MpU pelleHun 3agadu,
BHOCUTb KOPPEKTUBbLI B OEATENbHOCTb HA OCHOBE HOBbIX OBGCTOATENLCTB, OAHHbIX,
HaOEHHbIX OLLUNOOK, BbISIBAIEHHbIX TPYOHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbrata Lenu v ycroBusM, OOBACHATbL NPUHNHBI
OOCTMKEHUS UNU HeOOCTMKEHUS pPe3ynbTaToB AeATeNbHOCTU, HaxoguTb OLUMOKY,
AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY.

CoBmMecTHas AeATeNbHOCTb:

NOHMMAaTb W WCMNOMb30BaTb MPENMYLLECTBA KOMAHOHOW W MHOAUBULYaNbHOW
paboTbl MPU pPeLleHnn y4ebHbIX 3afad, NPMHUMAaTb Leflb COBMECTHOW OesTeSIbHOCTH,
NNaHMpoBaTb OpraHM3aumto COBMECTHOM paboTbl, pacnpegendarts Buapl pPaodorT,
aorosapuBatbCs, 0O6CyXpaTb npouecc u pesynsrat paboTbl, 0606Wartb MHEHUs
HECKOJNbKNX NOAEN;

y4acTBOBaTb B pPynmnoBbiXx dopmax paboTbl (06Cy>XOeHUs, OOMEH MHEHUN,
«MO3roBbl€ LITYPMbl» U WHbIE), BbINOMHATL CBOK 4YacTb paboTbl N KOOPAMHNPOBATb
CBOW OENCTBUSA C APYrMMU YfieHaMn KOMaHObl, OLEHMBaTb Ka4eCTBO CBOEro BKiaga B
o6LLMIA NPOAYKT NO KPUTEPUSAM, CHOPMYNNPOBAHHBIM YHaCTHUKaMN B3aUMOLENCTBUS.

NMPEAMETHDIE PE3YJIbTATbI

K KoHuy o6y4eHns B 10 knacce o6y4qalowminca nony4uT cregyrowme
npegMeTHble pe3ynbTaTbl N0 OTAENbHLIM TeMam pabo4dernt NporpamMmMbl y4e6HOroO Kypca
«Anrebpa 1 Ha4yana MmaTeMaTnyecKoro aHannaa»:

Yucna n BblYUCNIEHUS:

CBOOOOHO OMepupoBaTtb MNOHATUAMU: paunoHaNbHOE 4uco, 6GecKoHevHas
nepuognyeckas  gpobb, MNPOLUEHTbl,  MppauMoOHaNIbHOE  YWCNO,  MHOXEeCTBa
paunoHasnbHbIX N AENCTBUTENbHbIX YNCEN, MOAYb OENCTBUTENIbHOINO YMCNa;

NPUMEHATL APO6U N NPOLEHTbI ANS pelleHns NPUKNagHbIX 3a4adq U3 pasfnyHbIX
oTpacnen 3HaHNN N peanbHON XXN3HK;

NPUMEHATb NPUONMXKEHHbBIE BbIYUCNEHUSA, MpaBuna OKPYIMEHUsa, NPUKUOKY W«
OLIEHKY pegsynbraTta Bbl4UCIEHUN;

CBOOOOHO oOnepupoBaTb MOHATMEM: CTEMeHb C  LUenbiM  fnokasaTenem,
ncnonb3oBaTh noaxoasllyto opMy 3anncu OeVCTBUTENbHbIX YUCEN ANS peLleHns
NpaKTUYeCKNX 3adad 1 NnpeacTaBneHns gaHHbIX;

CBOOGOOHO OMepupoBaTb MNOHATUEM: APUPMETUYECKNI KOPEHb HaTypasibHOWN
CcTeneHu;

CcBOOOOHO OMepupoBaTh NOHATUEM: CTEMNEHb C PaLVOHalbHbIM NoKasaTenem;

CBOOOOHO oOnepupoBaTb MOHATUAMU:  florapudM  4ucna, [AecATUYHbIe U
HaTypasbHble norapugmel;

CBOOOOHO OnepupoBaTb MOHATUAMU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHc
YMCNOBOrO aprymMeHTa;



onepupoBaTtb MOHATUAMN: APKCUHYC, aAPKKOCUHYC W apKTaHreHC 4UCcioBOro
aprymeHTa.

YpaBHeHuNs1 U HepaBeHCTBa:

cBO6OOHO oOnepupoBaTb MOHATUSMU: TOXOECTBO, YpaBHEHWE, HEpPaBeHCTBO,
PaBHOCUIbHbIE YPaBHEHUS U YPaBHEHUA-CNEACTBMS, PaBHOCUSIbHbIE HEPABEHCTBA;

NPUMEHSTb pasnu4Hble MeTOoabI peLleHnst paumoHanbHbIX n
APOGHO-paUMoHaNnbHbIX YPaBHEHWUA, MPUMEHSITb METOL WHTEpPBasioB O/ peLleHUst
HEepaBEeHCTB;

CBOOOAHO oOnepupoBatb MNOHATUAMU: MHOFOYSIEH OT OAHOWN MNEepPeMEHHON,
MHOrOYNeH C UenbiMn KO3 duUMeHTamMn, KOPHU MHOro4YfeHa, NPUMEHATb OeneHue
MHOro4slIeHa Ha MHOIO4fEeH C OCTaTKoM, TeopeMy besy n Teopemy Bueta gnsa pelweHus
3agavy;

CBOOOOHO ONepupoBaTb MOHATUAMU: CUCTEMA JIMHENHbIX YPaBHEHWA, MaTpuua,
onpegenuTenb MaTpuubl 2 x 2 U ero reoOMeTPUYECKNIA CMbICS, UCMNOSIb30BaTb CBOMCTBA
onpegenutens 2 x 2 NS BblMUCNEHUSA €ro 3HaYeHUs, NPUMEHATb onpeaenMTeny ons
pelleHns CUCTEMbl JIMHEVHbIX YPaBHEHUW, MOLENMPOBATb peasibHble CUTyauum C
MOMOLLbIO CUCTEMbI JIMHEMHbIX YPaBHEHUW, UCCNenoBaTb MOCTPOEHHbIE MOOENUN C
NOMOLLbIO MaTpuL, U onpegennTenein, UHTepPnpPeTUPOBaTb NONYYEHHbIN Pe3yNbTarT;

ncnonb3oBaTb CBOWCTBA [MOEWCTBUM C KOPHAMM Aans  npeobpa3oBaHus
BbIPa>KEHUIA;

BbIMOSHATL NpPeobpa3oBaHMs YMCNOBLIX BbIPaXXEHUN, copep kallmx CTeneHn C
paunoHasbHbIM nokasartenem;

ncnonb3oBaTb CBOWCTBA norapudMoB Ans NpeobpasoBaHns NorapnMnyecKnx
Bblpa>XeHNA;

CBOOOOHO oOnepupoBaTb MOHATUAMU: MppauMOHanbHble, MoKasaTefbHble U
norapumMnyeckne ypaBHEHUS, HaxXOAUTb WX PELUEHUS C MOMOLLbIO PaBHOCUSIbHbIX
NnepexofoB NN OCYLLECTBAS NPOBEPKY KOPHEN;

NPUMEHATbL OCHOBHbIE TPUFOHOMETPUYECKNE (DOPMYbl AN Npeobpa3oBaHus
TPUFOHOMETPUYECKUX BbIPAXKEHNIA;

CBOOOAHO  onepupoBaTtb  MOHATMEM:  TPUFOHOMETPUYECKOE  YpaBHEHUe,
NPUMEHATb  Heobxogumble  OPMynbl  ANS  PELUEHUS  OCHOBHbIX  TWMOB
TPUFOHOMETPUHECKUX YPaBHEHWI;

MOAENMPOBaThb peasibHble CUTYaUnn Ha sA3blKe anrebpbl, COCTaBNATb BbIPaXXEHNS,
yPaBHEHUS, HEpaBEHCTBA MO YCMNOBUIO 3afayu, NccneqoBaTb MOCTPOEHHbIE MOAEeNN C
MCnonb3oBaHNeM annapara anrebpbi.

PYyHKUMM 1N rpachuku:

CBOOOAHO oOnepupoBaTb MNOHATUAMU: (YHKUMS, CNOCOObl 3agaHus QyHKUUK,
B3aUMHO 06paTHble (PYHKLUUN, KOMMO3NLMS YHKUNA, rpadunk OyHKUMN, BbIMOMHATb
aneMeHTapHble NpeobpasoBaHns rpadnKoB PyHKLNIA;

CBOOOAHO oOnepupoBaTtb MOHATUAMU: O6nacTb onpefeneHnss U MHOXXECTBO
3HavYeH OYHKUMN, HYNKU OYHKLUN, MPOMEXYTKU 3HAKOMNOCTOSHCTBA;



CBOOOAHO onepupoBaTb MOHATUSAMU: YETHble U HE4YéTHble  (PyHKUUN,
nepuoanyeckne (QyHKUUN, NPOMEXYTKA MOHOTOHHOCTU (DYHKUUN, MakKCUMyMbl W
MUHUMYMbI  (DYHKUUKW, Haubonbluee U HauMeHbluee 3HayeHne QyHKUUM Ha
NPOMEXYTKE;

CBOOOAHO oOnepupoBaTb MOHATUSAMU: CTeneHHas (YHKUMS C HaTypasibHbIM W
LuenbiM nokasarteneMm, rpaguk cTeneHHOM QYHKUMN C HaTypanbHbiM U LeNbIM
nokasateneMm, rpadmk KOPHS N-OM CTeneHnm Kak (yHKUMM OB6paTHOW CTeneHn cC
HaTypasnbHbIM NoKasaTenem;

onepupoBaTtb MOHATUAMWU: JNUHEWHas, KBagpaTuyHad W OPOOHO-NUHEeNHas
hyHKLMW, BbINOHATL 3NeMEHTapHOE NCCIefoBaHNe N NOCTPOEHNE UX rPadnKOB;

CBOOOAHO oOnepupoBaTb MOHATUSAMWU: MokasaTenbHas W norapugmMmuyeckas
yHKUMKM, UX CBOWCTBA W rpadukn, WUCMNoNb3oBaTb WX rpadukn pns  pelleHus
YPaBHEHWUI;

CBOOOAHO oOrnepupoBaTb MOHATUAMU:  TPUrOHOMETPUYECKAA  OKPY>XKHOCTb,
onpegeneHne TPUroHOMETPUYECKNX (DYHKLMA YACNOBOIro apryMeHTa;

ncnonb3oBaTtb  rpaukn  yHKUMA  ANS UCCNeqoBaHWA  MPOLECCOB U
3aBUCUMOCTEN NpU pelleHMn 3agad n3 [pyrux yy4ebHbiX NpegMeToB U peanbHOM
XXN3HW, BblpaXkaTb (hopMynammn 3aBUCUMOCTN MEXAY BENNYMHaMU;

Hayana matemaTtun4yeckoro aHanusa:

CBOOOAHO onepupoBaTb MOHATUSAMU: apudMeTmyeckas U reoMeTpudeckas
nporpeccusi, 6eCKOHeYHO Yb6blBaloLlas reoMeTpu4eckas MNporpeccusi, NNHENHbIA ©
9KCMOHEHUMasbHbIA POCT, (hopMyna CNOXHbIX MPOLEHTOB, UMETb MNpeAcTaBneHne o
KOHCTaHTE;

ncnonb3oBaTb MPOrpeccun Ans peweHns peanbHbiX 3agad  NpukiagHoro
XapakTepa;

CBOOOOHO OnepupoBaTb MOHATUSAMU: MOCNeoBaTeNbHOCTb, CNOCOOLI 3aAaHus
nocnefoBaTenbHOCTEN, MOHOTOHHbIE W OrFpaHW4YeHHble  MOCNefoBaTeSIbHOCTH,
NOHMMAaTb OCHOBbI 3aPOXKAEHNA MaTeMaTUYECKOro aHann3a Kak aHanmsa 6eCKOHEYHO
Masblx;

CBOOOAHO oOnepupoBaTb MOHATUSAMU: HenpepbiBHble (DYHKUUW, TOYKM paspbiBa
rpaduka pyHKUMN, acuMnToTbl rpaduka pyHKLNY;

CBOOOOHO oOnepupoBaTb MOHATUEM: (YHKUWS, HeNpepbiBHass Ha OTpeskKe,
NPUMEHATb CBONCTBA HENPEPbIBHbIX (DYHKLUIA ONSA peLleHns 3apay;

CBOOOAHO onepupoBaTb MOHATUSMU: NepBas U BTOpas NPou3BOAHbIE (PYHKLMN,
KacartenbHas K rpaduky pyHKUmMN;

BblYUCNATb NPON3BOAHbIE CYMMbI, NPOU3BEAEHNS, YHACTHOrO 1 KOMMNO3MLUNN OBYX
PYyHKUUI, 3HATb NPOM3BOAHbIE dNEeMeHTapPHbIX PYHKLUNNR;

NCNOMb30BaTb [EOMETPUYECKUA U  (HU3NYECKUN CMbICA MNPOU3BOAHON OJ1s
peLleHnsa 3agau.

MHoXecTBa u noruka:

CcBOOOOHO OMepUpPOBaThb NOHATUAMN: MHOXECTBO, ornepauny Hag MHOXXeCTBamu;



NCMOoNb30BaTh TEOPETMKO-MHOXXECTBEHHbIM annapaTt Ans OnucaHus peanbHbIX
MPOLIECCOB 1 SIBNEHWUIA, NPU PELLEHNN 3afa4 U3 Opyrux y4ebHbIX NPeqMeToB;

cBob6oaHO onepupoBaTb NOHATUSIMU: onpegeneHne, Teopema,
ypaBHeHne-cneacTeme, CBOWCTBO MaTemMaTMyeckoro o6bekTa, [oKasaTeNbCTBO,
paBHOCUSIbHbIE YPaBHEHUS N HEPaBEHCTBA.

K koHUy o6ydyeHns B 11 knacce oO6y4alOWMNca nNOAyYUT cregyrowme
npegMeTHble pe3ynbTaThl N0 OTAENbHbIM TeMam pabo4en nporpamMmbl y4e6HOro Kypca
«Anrebpa 1 Ha4ana matemMaTn4eCcKoro aHann3a»:

Yucna n BblYUCNIEHUS:

CBOOOAHO onepupoBaTb MOHATUSMU: HaTypasibHOE N Lefioe YNCO, MHOXEeCTBa
HaTypanbHbIX 1 LENbIX YACEN, NCNONb30BaTb NPU3HaKN AeNNMOCTM Lenbix ymucen, HO/L,
n HOK HaTypasbHbIX Yncen gnsa pelleHns 3agad, NpuMeHaTb anroputM EBknnaa;

CBOOOAHO oOrepupoBaTb MOHATMEM OcCTatka Mo MoAy/o, 3anucbiBaTb
HaTypanbHble YCna B PasfinyHbiX NO3NLNOHHbLIX CUCTEMAX CHUCIIEHUS;

CBOOOOHO OMepupoBaTb MOHATUAMWU:  KOMMJIEKCHOE YUCNO UM MHOXECTBO
KOMMJSIEKCHBIX 4MCeN, MPEACTaBNATb KOMMMEKCHble 4ucna B anrebpan4eckon wu
TPUrOHOMETPUYECKON (POpMe, BbIMOMHATL apuUPMeTUYHECKME onepaunm C HUMU 1
N306pa)katb Ha KOOPANHATHOW MNIOCKOCTN.

YpaBHeHNs1 N HepaBeHCTBa:

CBOOOAHO oOnepupoBaTb MOHATUSAMU: MppauMoHasibHble, MoKa3aTesibHble U
norapumMn4eckne HepaBeHCTBA, HaxXoAUTb UX PeLleHUs1 C MOMOLLBIO PaBHOCUSbHbBIX
nepexonos;

OCYLLECTBNATL OTOOP KOPHEN NPY peLleHNN TPUFOHOMETPUYECKOIO YPaBHEHNS;

cBOOOOHO  OMepupoBatb  MOHATUEM  TPUrOHOMETPMYECKOE  HEepaBeHCTBO,
NPUMEHATbL  Heobxooumble  OPMynbl  ANAS  PELEeHUA  OCHOBHbIX  TUMOB
TPUrOHOMETPUNYECKNX HEPABEHCTB;

CBOOOAHO onepupoBaTb MOHATUSAMU: CUCTEMA U COBOKYMHOCTb YpPaBHEHUA W
HepaBeHCTB, PaBHOCWSIbHblIE CUCTEMbI N CUCTEMbI-CNEOCTBUSA, HaXOAUTb pPeLueHus
CUCTEMbI 1N COBOKYMHOCTEN pauMoHanbHbIX, UPPaUMOHasnbHbIX, MOKa3aTesNbHbIX U
norapnMnYeCKNX ypaBsHEHNI N HEPABEHCTB;

pellaTb paunoHasbHble, ppaunoHasbHble, MoKasaTesbHble, NorapudmMmnyeckmne n
TPUrOHOMETPUYECKNE YPaBHEHNS U HEPABEHCTBA, cofep Kalliye Moaynu 1 napamMeTpbl;

NPUMEHATb rpadunyeckne MeTofbl ONs peleHns ypaBHEHUW WU HepaBeHCTB, a
TakXXe 3afay c napameTpamu;

MOAENMPOBaTh peasibHble CUTYaUnn Ha s3blKe anrebpbl, COCTaBNATb BblPaXXEHNS,
YPaBHEHUs,, HepaBeHCTBA W WX CUCTEMbl MO YCAOBUIO 3afayun, uccnegoBaTb
MOCTPOEHHbIE MOAENN C MCNOoNb30BaHWEM annapaTta anrebpbl, UHTEPNpPeTUpoBaTb
NONYYEHHbIN pe3ynbTar.

PYHKUMU 1 rpachuku:

CTPOUTb rpauky  KOMMNO3UUMUA  (PYHKLUMIA C  MOMOLULIO  31EMEHTAPHOro
nccnepoBaHns N CBOMCTB KOMMNO3NUMK ABYX (OYHKLNIA;



CTPOUTb rEOMETPUYECKNE 06pPasbl YpPaBHEHUA N HEPABEHCTB Ha KOOPAWHATHOM
NSIOCKOCTW;

CcBOGOOHO OMepupoBaTh NOHATUAMN: FPadUKM TPUFOHOMETPUYECKNX DYHKLNIA;

NPUMEHATb  (PYHKUUW  ANs  MOLENMPOBaHMA W UCCnefoBaHus  peasibHbIX
NpoLEeCcCoB.

Hayana matemaTtun4yeckoro aHanusa:

NCNONb30BaTh MPON3BOOHYIO ANS uUccnegoBaHns QYHKUUM Ha MOHOTOHHOCTb U
9KCTPEMYMbI;

HaxoauTb Hambosbllee WU HauMeHbLlee 3Ha4vyeHust (DYHKUMN HENpEepbIBHOW Ha
OTpPE3KE;

MCNOMb30BaTb MPOM3BOOHYIO [N  HaxOoXAEHUS Hauydlero pelleHuss B
NpUKNagHbIX, B TOM 4YUC/E COUMANbHO-3KOHOMMUYECKMX, 3adadax, Ons onpeaeneHuns
CKOPOCTU N YCKOPEHUS npoLiecca, 3agaHHOro hopMynon unm rpagukom;

CcBOGOOHO OMnepunpoBaTb MOHATMAMMU: NepBOO6pasHas, onpeaenénHHbln HTerpan,
HaxoauTb NepBoOOpa3Hble 3EMEHTAPHbIX (QYHKUMA W BbIMUCNATbL WHTErpan no
dopmyne HetoToHa-J1enbHnLa;

HaxoauTb MioLwaam NIoCKNX uryp n o6bLEMbI Tef1 C MOMOLLbIO MHTEerpana;

NUMETb MpeAcTaBneHne O MaTteMaTU4eckoM MOAENMPOBaHUM Ha npumepe
cocTasneHns anddepeHunanbHbIX ypaBHEHNI;

pewarb npuKnagHble 3agaqdn, B TOM 4uCNe CcounanibHO-3KOHOMUYECKOro U
hmanyeckoro xapakrepa, CpeacTsamm MaTemMaTn4eckoro aHanmsa.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJ1IACC
KonunyectBo 4yacos ONEeKTPOHHbIE
Ne HanmeHoBaHue pa3genos u Tem (unchbpoBbie)
n/n nporpamMmbl Bcero KontponkHe! | fpakTuieck obpasoBaTtefibHble
e paboTbl ne paboTbl pecypeb!
MHOXXeCTBO AENCTBUTENBHbLIX YNCEN.

1 MHorouneHsbl. PaunoHanbHble o1 1 0 Bubnuoteka LIOK
ypaBHeHus N HepaBeHcTBa. CuUcTeMbl https://m.edsoo.ru
NMHENHbIX YPpaBHEHUI

5 @OyHKUMK 1 rpacumkn. CteneHHas 13 1 0 Bubnuoteka LIOK
dYyHKUMA C LenbiM noKkasaTtenem https://m.edsoo.ru

3 ApunmMeTrnyecKnin KopeHb N-omn 17 1 0 Bubnuoteka LIOK
cTeneHn. VippaumoHanbHble ypaBHEHNS https://m.edsoo.ru

4 [MokasaTenbHasa PyHKUUS. 3 1 0 Bubnuoteka LIOK
[MokasaTenbHble ypaBHEHUS https://m.edsoo.ru

5 Jlorapngmumyeckasn pyHKUNA. 18 1 0 Bubnuoteka LIOK
Jlorapudmmyeckune ypasHeHUs https://m.edsoo0.ru

5 TpUroHOMETPUYECKNE BbIPaXKEHUS U o7 5 0 BubnuoTeka LIOK
ypaBHeHUS https://m.edsoo.ru

bnbnuoteka LIOK

7 MocnepoBaTenbHOCTN U Mporpeccun 7 1 0 https://m.edsoo.ru

Bubnnoteka LLOK

8 HenpepsbiBHblE hyHKUMK. [1ponsBoagHas 21 1 0 mps://m.edsuoo.ru



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

9 lNoBTOpeHne, 0606LeHNE, 4 1 0 Bubnuoteka LIOK
cucteMaTusaumsa 3HaHuUn https://m.edsoo.ru
OBLLIEE KOJIMHECTBO YACOB MO 136 10 0
MPOIrPAMME
11 KJIACC
KonunuyectBo 4yacos ONEeKTPOHHbIe
Ne HauvmeHoBaHue pa3penoB u Tem (uncpbpoBbie)
KoHTponbHbl | lNpakTudeck
n/n nporpamMmmbl Bcero obpasoBaTtefibHble
€ paboTbl ne paboTbl
pecypchbl
’ WccnepoBaHue yHKUUIA C MOMOLLbIO 20 1 0 Bubnuoteka LIOK
NPON3BOAHOM https://m.edsoo.ru
Bubnnoteka LIOK
2 lNepBoob6pasHa erpa 12 1 0
P8 Pashas i uHTerpan https://m.edsoo.ru
padunkn TPUroHOMEeTPUYECKUX 6 LIOK
o nénmoTeka
3 HKUUI. TpMroHOMeTpuryecKmne 14 1 0
(yHKu P P https://m.edsoo.ru
HepaBeHCTBAa
CucTeMbl paumnoHanbHbIX,
4 NppaumoHanbHbIX NoKasaTenbHbIX 1 12 1 0 Bubnuoreka LIOK
. https://m.edsoo.ru
norapuMmn4ecKnxX ypaBHeHUN
5 VippaumnoHanbHble, nokasaTesibHble U 2o 1 0 Bubnuoteka LIOK
norapmmMmn4ecKmne HepaBeHCcTBa https://m.edsoo.ru
Bubnuoteka LLOK
6 3apgayn ¢ napameTpa 17 2 0
AN © apaMeTpamu https://m.edsoo.ru



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

Bunbnuoteka LIOK

7 KomnnekcHble yncna 9 0 httos://m.edsoo.ru
Bubnnoteka LIOK

7 0
8 HaTyparsbHble 1 Lenble yncna https://m.edsoo.ru
9 MoBTOpEHne, 06006LLEHNE, 23 3 Bubnuoteka LLOK
cucteMaTusaumsa 3HaHUN https://m.edsoo.ru

OBLLUEE KOJIMYECTBO HYACOB IO 136 10

MPOIrPAMME



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

NOYPOYHOE MNJIAHUPOBAHUE

10 KJIACC
Konun4yectBo 4yacos OneKTPOHHbIe
HAaTta
Ne uudposble
Tema ypoka KoHTponbHbl | lMpakTnyeck N3y4eHun
n/n Bcero o6pasoBaTtesibH
e paboTbl ne paboTbl A
ble pecypcbl
bubnnoteka
’ MHoXXecTBO, onepaunmn Hapg, 1 0 0 1 LIOK
MHOXXeCTBaMn 1 Ux CBOMNCTBa MOoLy/b https://m.edsoo.r
u
MpyMeHeHue bnbnuoTteka
1 LIOK
2 TEOPETUKO-MHOXXECTBEHHOIO 1 0 0
Moaysb https://m.edsoo.r
annapara npv peLlleHnn 3agad u
PaunoHanbHble Yucna. BuGnvoTeKa
3 OO6bIKHOBEHHbIE N OECATUYHbIE 1 0 0 1 LIOK
Apobu, NPoLUeHTbl, 6ECKOHEYHbIEe MoAaysb https://m.edsoo.r
apobun. u
bunbnuoTteka
4 MpymeHeHne gpobei N NPOLEHTOB 1 0 0 1 LIOK
AN peLleHnst NpuKnagHblx 3apad MOAY/b https://m.edsoo.r
u
[enctButenbHble 4Yncna. EubnmoTeKa
5 PaunoHanbHble 1 nppaumoHanbHble 1 0 0 1 LIOK
yucna. ApudmeTndeckue onepaumm Moaysb https://m.edsoo.r
Hag, 4eNCTBUTENbHLIMU YCNAMMW. u




Mopaynb AeiCTBUTENBHOIO Yncna u

1

Bubnnorteka
LIOK

6
ero CBOWCTBa. MOAYIb https://m.edsoo.r
u
MpUBAXKEHHbIE BLIYNCIEHNS, ; 3'86}?"'0"'3'(3
7 npaswuna OKPyrneHns, NpukngkKa u
P by PYKIA . MOAY/b https://m.edsoo.r
OLEeHKa pe3yNbTaToB BblYNCAEHUN u
bubnnoteka
3 OcCHOBHbIE METOAbI PELLEHMS LIENbIX U 1 LIOK
APO6GHO-paLUNOHaNbHbIX YPaBHEHNI Moaysb https://m.edsoo.r
u
Bunbnnoteka
9 OcCHOBHbIE METOAbI PELLEHNS LIENbIX U 1 LIOK
OPO6BHO-paUVOHANIbHBIX YPaBHEHWUN Moaysb https://m.edsoo.r
u
bubnnoteka
10 OcCHOBHbIE METOAbI PELLEHMS LIENbIX U 1 LIOK
APO6GHO-paUNoHanbHbIX HEPABEHCTB Moaysb https://m.edsoo.r
u
Bbunbnnoteka
11 OcCHOBHbIE METOAbI PELLEHMNS LIENbIX U 1 LIOK
OpPO6HO-pauVOHaNbHbIX HEPaBEHCTB Moayrb https://m.edsoo.r
u
MHOro4neHbl OT OAHOW NepemMeHHON. ; Bubnmnoteka
12 [eneHne MHoro4neHa Ha MHOroYeH LIOK
Moaysb https://m.edsoo.r

c octaTkoMm. Teopema bBeay.

u




Bubnnorteka

13 MHoro4neHbl ¢ UenbiMn 1 LIOK
koadhpuuymeHTamn. Teopema Bueta Moaysb https://m.edsoo.r
u
Bubnuoteka
14 PeLueHne cuctem nMHENHbIX 1 LIOK
YPaBHEHMNI MOAY/b https://m.edsoo.r
u
Bubnuoteka
15 PelueHne cuctem IMHENHbIX 1 LIOK
ypaBHEHUN Moaysb https://m.edsoo.r
u
MaTpuLa cucTeMbl JIMHEHbIX ; azi?MOTeKa
16 aBHeHu. OnpegenuTens MaTpulpl
32/?2 PeA Py MOAY/b https://m.edsoo.r
u
OnpepnenuTtess MaTpuLpl 2*2, ero ; Brbnnotexka
17 reoOMeTPUYECKNIA CMbICI N CBOWCTBA; LIOK
Moaysb https://m.edsoo.r
BbIYNCNEHNE €ro 3HAYEHUS. u
MNprMeHeHne onpepennTens ons ; BubnnoTeka
18 PELLEHNS CUCTEMbI INHENHbIX LIOK
o MoAaysb https://m.edsoo.r
ypaBHEHWI u
PelLeHne npyknagHbIx 3aaaq ¢ ; Bubnnotexa
19 MOMOLLLbIO CUCTEMbI JINHENHbIX LIOK
Moaysb https://m.edsoo.r

yPaBHEHWNI

u




PelueHne npyknagHbIX 3apay C

1

Bubnnorteka
LIOK

20 MOMOLLbIO CUCTEMbI JINHENHbIX
. Moaysb https://m.edsoo.r
ypaBHeEH u
Bubnnoteka
1 KomnnekcHas nposepoyHasa paboTta 2 LIOK
Ne1 MOAY/b https://m.edsoo.r
u
AHann3 KOMMNIEKCHOWN NPOBEPOYHON Eu6nnoTeKa
50 paboTbl. PyHKUMSA, cNOCObbl 3agaHns 2 LIOK
dyHKUMK. B3aumHo obpaTtHble Moaysb https://m.edsoo.r
pyHKUMN. KOMNo3nums yHKLNNA. u
Bubnuoteka
23 PadmK pyHKUUKN. DnemMeHTapHbIe 2 LIOK
npeobpasoBaHns rparKoB yHKLUN MOLY/b https://m.edsoo.r
u
O6nacTb onpefeneHns 1 MHOXXeCTBO 5 E{g?g”meKa
24 3Ha4YeHun dyHKuun. Hynmn dpyHKumn.
PyHKU yau pyHKL Moaysb https://m.edsoo.r
[MpOMEXYTKN 3HAaKOMOCTOSAHCTBA u
YETHbIE N HEYETHbIE (PYHKLMN. BuGAoTeKa
o5 Mepunogmnyeckme PyHKLMN. 2 LIOK
[MpOMEXYTKN MOHOTOHHOCTU MOAY/b https://m.edsoo.r
dyHKLMN u
MakcrMyMbl 1 MUHUMYMbI (DYHKLW. 5 BubnnoTeka
26 HanbonbLUee N HaMeHbLUee LIOK
Moaysb https://m.edsoo.r

3Ha4YeHns1 PYHKLUM Ha MPOMEXYTKe

u




JInHeHasa pyHKUMN. DnemeHTapHoe

Bubnnorteka

2 LIOK
27 nccnegosaHne 1 NoCTPoeHne
o . Moaysb https://m.edsoo.r
rpadvka nMHenHon yHKLNK u
KBagpaTtnyHasa yHKuuS. BuGAnoTeKa
o8 dnemeHTapHOe uccnegoBaHme 1 2 LIOK
NOCTPOeHNe rpadrka KBagpaTU4HON MoLy/b https://m.edsoo.r
dyHKLMN u
LOpo6HO-NnHenHasa pyHKUNS. Eu6AnoTeKa
9 DfieMeHTapHOEe uccnegosaHme 1 2 LIOK
NOCTpOEHNe rpadurka Moaysb https://m.edsoo.r
OPOGHO-NTMHENHON PyHKLMN u
Bubnuoteka
2
30 CTteneHb C LenbiM nokasaTtenem. LIOK
Moaysb https://m.edsoo.r
u
CTeneHHas (yHKLUMA C HaTypasbHbIM 5 Bubnnotexa
31 1 uenbiM nokasatenem. Eé ceoncTtea LIOK
Moaysb https://m.edsoo.r
n rpacmk u
CTteneHHast yHKLUMA C HaTypasibHbIM 5 Brubnnotexa
32 1 uenbiM nokasatenem. E€ ceonctBa LIOK
MoAaysb https://m.edsoo.r
n rpauk u
MoBTOpPEHVE 1 crcTeMaT3aLms 5 BrbnnoTeka
33 MaTepuana no teme "OyHKUNN U LIOK
Moaysb https://m.edsoo.r

rpagukn”

u




Bubnnorteka

34 KomMmnnekcHas nposepoyHasi paboTta 2 LIOK
Ne2 Moaysb https://m.edsoo.r
u
AHann3 KOMMIEKCHOWN MpoOBEPOYHOM Bu6nuoTeKa
35 paboTbl. ApUPMETUHECKUIN KOPEHD 2 LIOK
HaTypanbHOW CTENEHN U €ro MoAaysb https://m.edsoo.r
cBOWUCTBa u
ApUPMETNHECKINI KOPEHD 5 Bubnnoteka
36 HaTypasibHOM CTENMEHN 1 ero LIOK
9 Moaysb https://m.edsoo.r
cBOWCTBa u
Bubnuoteka
37 MpeobpazoBaHns Bblpa>keHUH, 2 LIOK
CoAepXKaLLmX KOpHN MOLY/b https://m.edsoo.r
u
bubnnoteka
38 [MpeobpazoBaHns BblpaXkeHWH, 2 LIOK
COAEP>KaLLMX KOPHN Moaysb https://m.edsoo.r
u
Bubnuoteka
39 CTteneHb C paumnoHanbHbIM 2 LIOK
nokasarefieM 1 ee CBONCTBa MOAY/b https://m.edsoo.r
u
Bbubnnoteka
40 CTteneHb C paumoHanbHbIM 2 LIOK
nokasaTenem 1 ee CBONCTBa Moaysb https://m.edsoo.r

u




Bubnnorteka

41 CTteneHb C AeNCTBUTENBHbIM 3 LIOK
nokasarefsieM 1 ee CBOWNCTBa MOAYIb https://m.edsoo.r
u
MpeobpasoBaHns YNCIOBbIX 3 BubnnoTeka
42 Bblpa>XEeHNIN, COAEPXKaLLNX CTEMNEHN U LIOK
MOAY/b https://m.edsoo.r
KOPHMU u
VppauyioHanbHble ypaBHEHVS. 3 BubnnoTeka
43 OCHOBHbIE METOAbI PELLEHNS LIOK
. Moaysb https://m.edsoo.r
nppaLmoHanbHbIX ypaBHEHI u
Bubnuoteka
44 OcCHOBHbIE MeTOAbI peLLEHNS 3 LIOK
nppaynoHanbHbIX YpaBHEHUN Moaysb https://m.edsoo.r
u
Bubnuoteka
45 PaBHOCUNbHbIE Nepexoabl B peLleHnm 3 LIOK
nppaunoHanbHbIX YpaBHEHUN Moaysb https://m.edsoo.r
u
Bubnuoteka
46 PelueHune nppauymnoHanbHbIX 3 LIOK
ypaBHEHUN MoAaysb https://m.edsoo.r
u
Bubnuoteka
47 PeLueHne nppaymnoHanbHbIX 3 LIOK
ypPaBHEHWUN Moaysb https://m.edsoo.r

u




CsowncTsa 1 rpauk KOpHs n-i

bubnnoteka
48 CTeneHn Kak (pyHKLmn obpaTHom 3 LIOK
CTeneHn ¢ HaTypasbHbIM Moayrb https://m.edsoo.r
nokasarenem u
CeowicTtea 1 rpaduk KOpHs N-in EubnmoTeKa
49 CTeneHn Kak (pyHKLUMn obpaTHON 3 LIOK
CTeneHn C HaTypasbHbIM Moaysb https://m.edsoo.r
nokasaresnem u
[MoBTOpPEHME N cucTemMaTn3auus
martepuana rno Teme 3 Bubnnoteka
50 "ApNPMETNYECKNIN KOPEHDb LIOK
. MoAaysb https://m.edsoo.r
HaTypabHOW CTEMNEHMW. u
WppaunoHanbHbie ypaBHeHUSA"
Bubnnoteka
51 KomnnekcHas nposepoyHasa paboTta 3 LIOK
Ne3 MOAY/b https://m.edsoo.r
u
AHanM3 KOMMAEKCYOii MPOBEPOYHON 3 BubnnoTeka
52 paboTbl. [lokasaTtenbHas QyHKUus, eé LIOK
. MoAaysb https://m.edsoo.r
cBoucTBa v rpaguk u
Bubnuoteka
53 lMokazaTtenbHasa pyHKUMA, eé 3 LIOK
cBoucTBa u rpaguk Moaysb https://m.edsoo.r
u
[MokasaTenbHble YpaBHEHUS.
3 BubnuoTteka
54 OCHOBHbIE METOAbI PELLEHNS
Moayrb LIOK

nokasaTesibHbIX YpaBHEHNIA




https://m.edsoo.r
u

Bubnuoteka
55 PelueHne nokasaTenbHbIX YpaBHEHNIA 3 LIOK
MOAY/b https://m.edsoo.r
u
bubnnoteka
56 PeLueHne nokasatenbHbIX ypaBHEHWI 3 LIOK
MoAaysb https://m.edsoo.r
u
Bubnuoteka
57 Ncnonb3oBaHue rpadmka gyHKLmnn 3 LIOK
ONA peleHnsa ypasHeHun MoAaysb https://m.edsoo.r
u
[MoBTOpEHME 1 cucTeEMaTM3auns Eu6nmoTeKa
58 mMartepuana rno Teme "llokasartenbHas 3 LIOK
dyHKUus. MNokazaTenbHble Moaysb https://m.edsoo.r
ypaBHeHns" u
Bubnuoteka
59 KomnnekcHas nposepoyHasa paboTta 3 LIOK
Ne4d Moaysb https://m.edsoo.r
u
bubnnoteka
60 AHann3 KOMMNIEKCHOWN NPOBEPOYHON 3 LIOK
paboTbl. Jlorapudm 4ncna Moaysb https://m.edsoo.r
u
. 4 Bubnuoteka
61 CsonicTtBa norapudpmon MOy LIOK




https://m.edsoo.r
u

Bubnuoteka
o 4 LIOK
62 CsowncTsa norapugmon
puc MOAY/b https://m.edsoo.r
u
bubnnoteka
63 [ecatnyHble n HaTypanbHble 4 LIOK
norapudmbl MoAaysb https://m.edsoo.r
u
Bubnuoteka
64 dopmyna nepexofa K HOBOMy 4 LIOK
OCHOBaHWIO MOAY/b https://m.edsoo.r
u
Bbubnnoteka
65 [MpeobpazoBaHne Bblpa>KeHUH, 4 LIOK
copepxalumx norapudmel Moaysb https://m.edsoo.r
u
Bubnuoteka
66 [MpeobpazoBaHne BbIpaXKEHWN, 4 LIOK
cogepXxalumx norapudmel Moayrb https://m.edsoo.r
u
bubnnoteka
67 [MpeobpazoBaHne Bbipa>keHUH, 4 LIOK
copep xalumx norapudmel Moaysb https://m.edsoo.r
u
Bubnuoteka
68 Jlorapugmuyeckasn gyHkums, ee 4 LIOK
cBOMCTBA U rpadunk Moayrb https://m.edsoo.r

u




Bubnnorteka

69 Jlorapugmuyeckasn gyHkuus, ee 4 LIOK
CBOWCTBA 1 rpadunk MoLyIb https://m.edsoo.r
u
Jlorapudmimyeckme ypasHeHMs. 4 Bubnuoteka
70 OCHOBHbIE METOAbI PELLEHNS LIOK
. Moaysb https://m.edsoo.r
norapumMmn4ecKmnx ypaBHeHNn. 4
Jlorapugmmyeckre ypaBHeHMsI. 4 Bubnnoteka
71 OCHOBHbIE METOAbI PELLEHNS LIOK
. Moaysb https://m.edsoo.r
norapumMmn4ecKnx ypaBHeHmn. u
Jlorapudmmyeckiie ypaBHeHusI. 4 Bubnuoteka
72 OCHOBHbIE METOAbI PELLEHNS LIOK
. MoAaysb https://m.edsoo.r
norapumMmn4eckKnx ypaBHeHun. y
Bubnuoteka
23 Mcnonb3oBaHue rpaduvka pyHKLmn 4 LIOK
ONS peLleHns ypaBHEHWI. Moaysb https://m.edsoo.r
u
Bubnuoteka
24 McnonbsoBaHune rpadmka qyHKLmnn 4 LIOK
ONS peLleHns ypaBHEHWU. Moayrb https://m.edsoo.r
u
Bubnuoteka
75 PaBHOCUNbHbIE Nepexoapbl B peLleHnm 4 LIOK
norapumMn4ecKnx ypasHeHui Moaysb https://m.edsoo.r

u




Bubnnorteka

76 PaBHOCHIbHBbIE NEepexoabl B peLleHnm 4 LIOK
norapnMmn4eCcKnx ypasHeHnm MoLyIb https://m.edsoo.r
u
Bubnuoteka
- KomnnekcHas nposepoyHasa paboTta 4 LIOK
Ne5 Moaysb https://m.edsoo.r
u
bubnnoteka
78 AHann3 KOMMIEKCHOWN NPOBEPOYHON 4 LIOK
paboTbl. PagnaHHas mepa yrna. Moaysb https://m.edsoo.r
u
TpUroHoMeTpUHYecKast OKPY>KHOCTb. 4 Bubnnotexa
79 [MoBOPOT TOYKM BOKPYr Ha4yana LIOK
MOAY/b https://m.edsoo.r
KOOpOuVHar. u
bubnnoteka
80 OnpepeneHne cuHyca, KOCUHyca, 4 LIOK
TaHreHca, KoTaHreHca yrna. Moaysb https://m.edsoo.r
u
Bubnuoteka
81 3Hakun CUHyca, KOCUHYCa, TaHreHca, 4 LIOK
KOTaHreHca yrna. MoAaysb https://m.edsoo.r
u
bubnnoteka
89 OCHOBHOE TPUrOHOMETPUYECKOE 4 LIOK
TOXOECTBO Moaysb https://m.edsoo.r

u




Bubnnorteka

4 LIOK
83 TpuroHoMeTpu4eckne ToxXgecTea e https://m.edsoo.r
u
. Bubnuoteka
LOK
84 CuHyC, KOCUHYC, TaHreHC yrnoB a un -a MOy https://m.edsoo.r
u
5 Bubnuoteka
LIOK
85 PoPMyIbI CTIOKEHNS Moaysb https://m.edsoo.r
u
Bubnuoteka
86 dopMyrnbl ABONHOMO M MOMOBUHHOMO 5 LIOK
yrna MOAY/b https://m.edsoo.r
u
5 Bubnuoteka
OK
87 POPMYIIbI MPUBEACHIS Moaysb rLII:rtps://m.edsoo.r
u
Bubnuoteka
88 CymMma 1 pa3HOCTb CUHYCOB 1 5 LIOK
KOCWHYCOB MoAaysb https://m.edsoo.r
u
Bubnuoteka
89 KomnnekcHas nposepo4Hasa paboTta 5 LIOK
Ne6 Moaysb https://m.edsoo.r

u




AHann3 KOMMNIEKCHOW NpOBEPOYHOM

Bubnnorteka

5 LIOK
90 60TbI. A ,
PEDOTBI. ADKCHRYG, SPRIOCUHYE U MOAYNb https://m.edsoo.r
apKTaHreHC YNCcnoBoro aprymeHTa. u
Bubnuoteka
91 APKCUHYC, apKKOCUHYC N apKTaHreHC 5 LIOK
4YMCNOBOro aprymeHTa. MOAY/b https://m.edsoo.r
u
bubnnoteka
5
92 YpaBHeHMe cosx = a LIOK
Moaysb https://m.edsoo.r
u
Bubnuoteka
5 LIOK
93 YpaBHeHne cosx = a
P MoAaysb https://m.edsoo.r
u
bubnnoteka
94 YpaBHeHue sinx = a 0 LIOK
Moaysb https://m.edsoo.r
u
Bubnuoteka
5
95 YpaBHeHuMe sinx = a LIOK
MOoAynb https://m.edsoo.r
u
bubnnoteka
5 LIOK
96 YpaBHeHue tgx = a
PaBHeHWe t9x Moaysb https://m.edsoo.r

u




Bubnnorteka

_ 5 LIOK
7 YpagHetme tgx = a MOZynb https://m.edsoo.r
u
Bubnnoteka
98 PeLleHne TpuroHoMeTprnyeckmnx 5 LIOK
YPaBHEHMNI MOAY/b https://m.edsoo.r
u
Bubnuoteka
99 PeLueHne TpuroHomMeTpnyecKnx 5 LIOK
ypaBHEHUN Moaysb https://m.edsoo.r
u
Bubnuoteka
100 PeLueHne TproHoMeTprnyeckmnx 5 LIOK
ypaBHEHWNI MOAY/b https://m.edsoo.r
u
Bubnuoteka
101 PelueHne TpuroHomMeTpnyecknx 5 LIOK
ypPaBHEHWUN Moaysb https://m.edsoo.r
u
Bubnuoteka
102 PeLueHne TproHoMeTprnyeckmnx 5 LIOK
ypPaBHEHUN MoAaysb https://m.edsoo.r
u
MNoBTOpeHWe 1 0606LLEHNe 5 Bubnnotexa
103 mMartepuana no Teme LIOK
Moaysb https://m.edsoo.r

"TpuroHomeTpuyeckne ypaBHeHns"

u




Bubnnorteka

104 KomMmnnekcHas nposepoyHasi paboTta 5 LIOK
Ne7 MoAaysb https://m.edsoo.r
u
AHann3 KOMMIeKCHON NPOBEPOYHOM BubnuoTeka
105 paboTbl. .[locnegoBaTenbHOCTH, 5 LIOK
cnocobbl 3agaHus MoAaysb https://m.edsoo.r
nocnenoBaTenbHOCTEN. u
MOHOTOHHbIE 1 OrpaHnNyeHHble Bubnnoteka
5 LIOK
106 nocnegosarenbHoCcTU. VcTopnsa
Moaysb https://m.edsoo.r
aHanmsa 6eCKOHe4YHO MarsbIX u
Bubnuoteka
S LIOK
107 ApucmeTnyeckas nporpeccus.
pucp porp Moaysb https://m.edsoo.r
u
bubnnoteka
5 LIOK
108 [eomeTpuyeckas nporpeccus.
P ks Moaysb https://m.edsoo.r
u
Bubnuoteka
109 BeckoHeyvHo ybbiBaoLas 6 LIOK
reoMeTpuyeckasi nporpeccus.. MoLy/b https://m.edsoo.r
u
Bbubnnoteka
110 JINHEeNHbIN N 3KCNOHEHUNanbHbIN 6 LIOK
POCT. Moaysb https://m.edsoo.r

u




dopmMyna CnoXHbIX MPOLEHTOB.

bubnnoteka
111 Vcnonb3oBaHne nporpeccun ons 6 LIOK
peLleHnsa peanbHbIX 3agad MoAaysb https://m.edsoo.r
NPUKNagHoOro xapakrepa u
Bubnuoteka
112 Mpenen yncnosom 6 LIOK
nocnenoBaTenbHOCTH. Moaysb https://m.edsoo.r
u
6 bubnnoteka
LIOK
13 rpepen dyHKum MOAYIb https://m.edsoo.r
u
Bubnuoteka
114 HenpepbiBHbIE PYHKUMN N UX 6 LIOK
cBoOWCTBaA MOLY/b https://m.edsoo.r
u
bubnnoteka
115 HenpepbliBHblE DYHKLMN N NX 6 LIOK
cBoWUCTBa Moaysb https://m.edsoo.r
u
Bubnuoteka
116 Touyka paspbiBa. aCUMMTOThI 6 LIOK
rpamkoB yHKLMIA. MoLy/b https://m.edsoo.r
u
Onpepernexvie Npov3BoaHOM 5 EVC')6£"'°TGK3
117 dyHKUNN, PUSNHECKNIA CMbICH MOy https://m.edsoo.r

NPON3BOAHOW

u




OnpegeneHne Npon3BoOgHON

Bubnnorteka

y 6 LIOK
118 ,
(yHKLM Cbl/iSI/I‘-IeCKI/II/I embIcn MoAaysb https://m.edsoo.r
NPON3BOAHOW u
Bubnnorteka
6 LIOK
119 Mpasuna an epeHumpoBaHus
P AV hepeHLIP MOAY/b https://m.edsoo.r
u
Bubnnoteka
6 LIOK
120 MpaBuna an epeHUnpoBaHns
P AV DEPEHLMP Moaysb https://m.edsoo.r
u
Bubnnorteka
. 6 LIOK
121 NMponssogHasa cTeneHHon HKUUN
P A (yHKL MOAY/b https://m.edsoo.r
u
Bubnnoteka
< 6 LIOK
122 [MponsBogHasa cTteneHHon HKLUN
P A (yHKL Moaysb https://m.edsoo.r
u
Bubnunorteka
. 6 LIOK
123 MNpounaBogHasa cteneHHoOW dyHKLUMN
P A (byHKy MoAynb https://m.edsoo.r
u
Bubnnoteka
124 [Mpon3BoaHble aneMeHTapPHbIX 6 LIOK
byHKUMIA Moaysb https://m.edsoo.r

u




Bubnnorteka

105 MponssogHble aNeMeHTapHbIX 6 LIOK
pyHKUMIA MOAYnb https://m.edsoo.r
u
Bubnuoteka
196 Mpoun3BoaHbIE aNEMEHTAPHbIX 6 LIOK
byHKUMIA MOAY/b https://m.edsoo.r
u
bubnnoteka
197 [eomeTpn4ecKumn CMbICh 6 LIOK
NPON3BOAHOW Moaysb https://m.edsoo.r
u
FeoMeTpUH4ECKUi CMbICH 5 BubnnoTeka
128 NPON3BOAHON. YpaBHEHNE LIOK
. Moaysb https://m.edsoo.r
KacartenbHON K rpadunky yHKLNK u
Bbubnnoteka
129 YpaBHeHne kacaTenbHOW K rpaduky 6 LIOK
byHKUMUK Moaysb https://m.edsoo.r
u
Bubnuoteka
130 [MepBas 1 BTOpasi NpPon3BOAHbIE 6 LIOK
hyHKLUMN MoAaysb https://m.edsoo.r
u
MoBTOpEHVE 1 0606LLeHNe 5 Brbnnoteka
131 mMatepuana no teme "llponssogHas LIOK
Moaysb https://m.edsoo.r

dyHKLUMN"

u




Bubnnorteka

132 KomMmnnekcHas nposepoyHasi paboTta 1 ’ 6 LIOK
Ne8 MoAaysb https://m.edsoo.r
u
Bubnuoteka
6
133 | Mosropenue 1 0 LIOK
MOAY/b https://m.edsoo.r
u
bubnnoteka
6 LIOK
134 N 6 1 1
TOroBasi NPoBepoYHasa paboTa MOy hitps://m.edsoo.r
u
Bubnuoteka
6 LIOK
135 [MoBTOpPEHME 1 0
P MOAY/b https://m.edsoo.r
u
Bbubnnoteka
6
136 MoBTOpEHME 1 0 LIOK
Moaysb https://m.edsoo.r
u
BLLIEE KOJIMYECTBO YACOB I
ObLL, on CTBO HACOB INO 136 10

NMPOIrPAMME




11 KNNACC

Konu4yectBo yacos OneKTPOHHbIe
HAaTta
uucpposble
Ne n/n | Tema ypoka Bcer KoHTponbHbl | lMpakTu4veck n3y4eHu
obpa3oBaTtesibH
o e paboTbl ne paboTbl A
ble pecypcbl
Bubnuoteka
1
1 lNoBTOpPEHME 1 0 0 LIOK
Moaysb https://m.edsoo.r
u
MpuMeHeHVe NPON3BOAHON K Bubnnotexa
. 1 LIOK
2 NccneqoBaHUo (PYHKLUNIA Ha 1 0 0
Moaysb https://m.edsoo.r
MOHOTOHHOCTb U 3KCTPEMYMb u
MpuMeHeHVe NPON3BOAHON K ; Brbnnoteka
3 nccnenoBaHnio MyHKUMIA Ha 1 0 0 LIOK
MoAaysb https://m.edsoo.r
MOHOTOHHOCTb 1 3KCTPEMYMb u
MpuMeHeHne NPON3BOAHON K Bubnnoteka
. 1 LIOK
4 NccneqoBaHuo (PYHKLMIA Ha 1 0 0
Moaysb https://m.edsoo.r
MOHOTOHHOCTb U 3KCTPEMYMb u
MpuMeHeHVe NPON3BOAHON K ; Brubnnotexa
5 NccnenoBaHnio MyHKUMIA Ha 1 0 0 LIOK
MOAY/b https://m.edsoo.r
MOHOTOHHOCTb 1 3KCTPEMYMb u
MprmeHeHne NponsBogHON K 1
6 nccneqoBaHnio MyHKUMIA Ha 1 0 0 Bubnuotexa
Moayrb LIOK
MOHOTOHHOCTb 1 3KCTPEMYMb




https://m.edsoo.r
u

NPUKNagHbIX 3aga4ax

HaxoxgeHne HanbosbLLero u ; Bubnuoreka
7 HaMMeHbLLEero 3Ha4eHuns LIOK
. Moaysb https://m.edsoo.r
HenpepbIBHOM PYHKLMN Ha OTpe3Ke u
HaxoxxaeHne HanbornbLLEero u ; Bubnuoteka
8 HaUMeHbLLEro 3Ha4eHns LIOK
. Moaysb https://m.edsoo.r
HenpepbIBHOM MYHKLUNN Ha OTPe3Ke u
HaxoxxaeHune HanborsbLLero u ; Bubnuoteka
9 HaMMEHbLLEro 3Ha4YeHns LIOK
. MoAaysb https://m.edsoo.r
HenpepbIBHOM PYHKLMN Ha OTPe3Ke u
HaxoxaeHne HanbonbLLEero n ; Brbnnoteka
10 HaMMEHbLLEro 3Ha4YeHNs LIOK
. Moaysb https://m.edsoo.r
HenpepbIBHOM (OYHKLMN HA OTPE3Ke u
HaxoxxgeHune HanbonbLLEero u ; Bubnuoteka
11 HaMeHbLLEro 3Ha4eHns LIOK
o MoAaysb https://m.edsoo.r
HenpepbIBHOM YHKLMN Ha OTpe3Ke u
MpuMmeHeHne Npon3soaHoN s ; Bubnuoteka
12 HaXOXXAEHNA Hanny4Llero peLeHns B LIOK
Moaysb https://m.edsoo.r
npuKnagHbIX 3agadax 4
MpuMeHeHne Npon3BoaHol AN ; Bubnunoteka
13 HaXOXXOEHUS HauNyyLWero peLleHns B LIOK
Moaysb https://m.edsoo.r

u




MprMeHeHVe NPon3BoAHON AN

bubnnoteka
14 onpeneneHnsi CKOpPoCTN N YCKOPEHWS 1 LIOK
npouecca, 3agaHHoOro (hopmysion nnu Moayrb https://m.edsoo.r
rpacnkom u
[MpumeHeHe Npon3BogHON ons EuGnmoTeKa
15 onpeneneHnsi CKOPoOCTN N YCKOPEHNS 1 LIOK
npovecca, 3agaHHoro bopmyson nnu MoayIb https://m.edsoo.r
rpacnkom u
Bubnuoteka
o 1 LIOK
16 Komnoaunumsa pyHKumin
LA PyHKL MoAynb https://m.edsoo.r
u
bubnnoteka
17 leomeTpuyeckune obpasbl ypaBHEHNIA 1 LIOK
Ha KOOPAMHATHOW NIIOCKOCTHN Moaysb https://m.edsoo.r
u
Bubnuoteka
18 leomeTpuyeckune obpasbl ypaBHEHNIA 1 LIOK
Ha KOOPAMHATHOW NSIOCKOCTY Moaysb https://m.edsoo.r
u
Bubnnoteka
19 leomeTpuyeckune obpasbl ypaBHEHNIA 1 LIOK
Ha KOOPAMHATHOW MIIOCKOCTHN MoAaysb https://m.edsoo.r
u
KomnnekcHas nposepoyHas paboTa BubnnoTeka
n V 1 LlOK
20 Ne1 "NccnepoBaHne yHKUMIA C
Moaysb https://m.edsoo.r

NOMOLLIbIO Npon3sogHon"

u




Bubnnorteka

1 MepBoOO6pasHas, OCHOBHOE 2 LIOK
CBOWCTBO NepBoobpa3HbIX MoAaysb https://m.edsoo.r
u
MNepBOO6PA3HbIE dfIeMEHTAPHbIX 0 EVC'S;V'OTGKG‘
22 HKUMiA. MNpaBuna HaxoXxneHus
(PyHKY P A MOAY/b https://m.edsoo.r
NnepBOOOpPa3HbIX u
MepBoO6pPa3HbIe ANEeMEHTaPHbIX 5 EVC'?;"'OTGK&
23 HKuuK. MNMpaBuna HaxoXxaeHns
(yHKu P A Moaysb https://m.edsoo.r
nepBOO6pPasHbIX u
Bubnuoteka
o4 WNHTerpan. feomeTpmnyecknin cmbicn 2 LIOK
NHTerpana Moaysb https://m.edsoo.r
u
BblumcneHne onpeaenéHHoro 5 Bubnuoteka
25 NHTerpana no gopmyne LIOK
. Moaysb https://m.edsoo.r
HbtoToHa-JlenbrHuya u
Bbluncnenne onpenenéHHoro 0 BubnnoTeka
26 NUHTerpana no opmysne LIOK
- MoAaysb https://m.edsoo.r
HbloToHa-JlenbHuuya u
MpuMeHeHne nHTerpana ons 5 BubnnoTeka
27 HaxoXXAeHUs NnoLwagen NNocKnx LIOK
Moaysb https://m.edsoo.r

uryp

u




[NprmeHeHne nHTerpana gnsa

Bubnnorteka

2
28 HaxoXXaeHnst 06 bLEMOB LIOK
MoAaysb https://m.edsoo.r
reOMETPUHECKUX TEN u
MpuUMeHeHve nHTerpana ans 5 Brubnnotexa
29 HaxoXXaeHnsi 06 bEMOB LIOK
MOAY/b https://m.edsoo.r
reoOMEeTPUYECKNX TeN u
Mprmepsbl pelueHnin
anddepeHLmanbHbIX YPaBHEHWIA. 5 Brbnnoteka
30 MaTtemaTtnyeckoe mogenmposaHmne LIOK
Moaysb https://m.edsoo.r
peanbHbIX NPOLLECCOB C MOMOLLBIO u
anddepeHumnanbHbIX ypaBHEHWIA
bubnnoteka
31 PelweHne 3agay no teme 2 LIOK
"TepBoobpasHas n nHterpan” Moayrb https://m.edsoo.r
u
Bubnuoteka
30 KomnnekcHas nposepo4Has paboTa 2 LIOK
Ne2 "[NepBoo6pa3Has n uHterpan” Moaysb https://m.edsoo.r
u
O6nacTb onpeaeneHnst U MHOXEeCTBO 5 BubnnoTeka
33 3HA4YEeHUN TPUrOHOMETPUYECKNX LIOK
. Moaysb https://m.edsoo.r
dYyHKLNN u
YeTHOCTb, HEYETHOCTb U ) Elvcl)6é1m0TeKa
34 nepnognyHOCTb
1o MOAY/b https://m.edsoo.r

TPUrOHOMETPUYECKNX (DYHKLMIA

u




Bubnnorteka

35 TpuroHoMeTpuyeckue hyHKUUKU, NxX 2 LIOK
cBoONCTBa U rpadnkmn MoLyIb https://m.edsoo.r
u
Bubnuoteka
36 TpuroHomMmeTpuyeckue QyHKUNN, X 2 LIOK
cBOWCTBa N rpadunkmn MoAaysb https://m.edsoo.r
u
bubnnoteka
37 TpuroHomeTpu4eckne hyHKLMN, NX 2 LIOK
cBOWCTBa U rpadukm Moaysb https://m.edsoo.r
u
Bubnuoteka
38 TpuroHomMmeTpuyeckne QyHKUUKN, Nx 2 LIOK
CBOWCTBa U rpadukm Moaysb https://m.edsoo.r
u
Bbubnnoteka
39 TpuroHomeTpu4eckne yHKLMN, X 2 LIOK
cBoWCTBa N rpadunkmn Moaysb https://m.edsoo.r
u
OT60p KOPHEN TPUrOHOMETPUHECKNX 5 BubnnoTeka
40 YPaBHEHUIN C MOMOLLbIO LIOK
- MoAaysb https://m.edsoo.r
TPUrOHOMETPUYECKOI OKPY>KHOCTU u
OT60p KOPHEN TPUrOHOMETPUHECKNX 3 Eg??"'meKa
4 YpasreRui & NOMOLPIo Moaysb https://m.edsoo.r

TPUrOHOMETPUYECKOW OKPYXKHOCTH

u




OT60p KOPHEN TPUFOHOMETPUHYECKINX

Bubnnorteka

3
42 YypaBHEHWIA C MOMOLLbIO LIOK
. MoAaysb https://m.edsoo.r
TPUFOHOMETPUYECKON OKPY>XHOCTU u
Bubnnoteka
43 PelueHne TpMroHOMETPUYECKNX 3 LIOK
HepaBeHCTB MOAY/b https://m.edsoo.r
u
Bubnuoteka
44 PelleHne TpUroHOMETPUYECKINX 3 LIOK
HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
45 PelwleHne TpUroHoMeTpuyecKnx 3 LIOK
HepaBeHCTB MOAY/b https://m.edsoo.r
u
KomnnekcHas nposepoyHas pabota BEuGnnoTeKa
46 Ne3 "[padunky TPUroHOMETPUHECKINX 3 LIOK
dyHKUMIN. TpUroHoMeTpu4ecKmne Moaysb https://m.edsoo.r
HepaBeHcTBa" u
CucTema 1 COBOKYMHOCTb 3 Bubnnotexa
47 ypaBHeHUN. PaBHOCWIbHbIE CUCTEMbI LIOK
MOAY/b https://m.edsoo.r
N CUCTEMbI-CNEeaCTBIUS u
Cuctema 1 COBOKYMHOCTb 3 Brbnnoteka
48 ypaBHEHUN. PaBHOCW/IbHbIE CUCTEMbI LIOK
Moaysb https://m.edsoo.r

N CNCTeEMbI-CnencTBns

u




OcHoBHbIe MeTOobl peLleHnA CUCTEM

3

Bubnnorteka
LIOK

49 N COBOKYMHOCTEN paunmoHanbHbIX
. MoAaysb https://m.edsoo.r
ypaBHEeHWI 4
OCHOBHbIE METO/Ibl PELLEHSI CUCTEM 3 Bubnmnoteka
50 N COBOKYMHOCTEN UPPaLNOHaNbHbIX LIOK
. Moaysb https://m.edsoo.r
ypaBHEHWUN 4
OCHOBHbIEe METO[Ibl PELLEHNSI CUCTEM 3 Bubnnotexa
51 N COBOKYMHOCTEWN NoKasaTesSibHbIX LIOK
. Moaysb https://m.edsoo.r
ypaBHEHWI 4
OCHOBHble MeTofbl PeLIeHNs CUCTEM 3 Bubnmnoteka
52 N COBOKYMHOCTEWN MoKasaTeNbHbIX LIOK
. Moaysb https://m.edsoo.r
ypaBHEHWUN 4
OCHOBHbIE METO[Ibl PELLEHSI CUCTEM Bubnmnoteka
o 3 LOK
53 N COBOKYMHOCTEN NlorapuMnyeckmnx
. Moaysb https://m.edsoo.r
ypaBHEHUN 4
OCHOBHble MeTofbl PELLEHNS CUCTEM Bubnnoteka
o 3 LIOK
54 N COBOKYMHOCTEWN florapuMmnyecKmnx
. MoAaysb https://m.edsoo.r
ypaBHEHWI 4
[NprMeHeHne cucTem K peLleHunto
MaremMaTu4ecKunx 3agad v 3agad ns 3 Bubnuoteka
55 PasnnMYHbIX 06nacTen Haykm n LIOK
Moaysb https://m.edsoo.r

peanbHOW XN3HU, HTepnpeTaums
MONy4YeHHbIX Pe3yNLTaToB

u




[NpyMeHeHne cnucTem K peLleHuto

MaTemaTUyYecKMX 3afad U 3aaad u3 3 EVC')6”V'°TeKa
o K
56 pPasfiMyHbIX obnacten Hayku u L
. Moaysb https://m.edsoo.r
peanbHOWN XWU3HW, NHTeprnpeTauns u
NONYYEHHbIX PE3YNLTAaTOB
MpumMeHeHe HepPaBEHCTB K PELLEHNIO
MaTemMaTMyYeCcKMX 3afad U 3aaad n3 Bubnnotexa
. 3 LIOK
57 pasnn4HbIX obnacTen Haykm un
. Moaysb https://m.edsoo.r
peanbHOWN XWU3HW, NHTeprnpeTauns u
NONYYEHHbIX PE3YNLTAaTOB
KomnnekcHasa npoBepoyHasi paboTta BubnuoTexa
58 Ne4 "Cucrtembl paumoHanbHbIX, 3 LIOK
MppaumoHanbHbIX NoKasaTesbHbIX U Moaysb https://m.edsoo.r
norapnMn4ecKnx ypaBsHeHmin" u
bubnnoteka
59 OcHOBHbIE MeTOApI peLLeHUs 3 LIOK
nokasartesibHblIX HEPABEHCTB MoAaysb https://m.edsoo.r
u
Bubnuoteka
60 OcHOBHble MeToab! peLLeHns 3 LIOK
nokasaTesibHbIX HEpaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
61 OcHOBHble MeTOApI peLLeHns 4 LIOK
nokasaTesibHbIX HEPaBEHCTB Moaysb https://m.edsoo.r
u
69 OcCHOBHble MeTOApI peLLEeHUs 4 BubnnoTeka
nokasaTesibHbIX HEPaBEHCTB MoayIb LIOK




https://m.edsoo.r
u

Bubnnoteka
63 OcHOBHble MeToAb! peLLeHns 4 LIOK
norapnMn4ecKnx HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
64 OcCHOBHbIe MeTOApI peLLEeHUs 4 LIOK
norapudMmnyecknx HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
65 OcHOBHble MeTOAbI peLLeHns 4 LIOK
norapnMn4ecKnx HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
66 OcHOBHble MeTOApI peLLeHns 4 LIOK
norapnMN4eCKNX HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
67 OcHOBHble MeTOApI peLLeHns 4 LIOK
NppaunoHanbHbIX HEPaBEHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
68 OcCHOBHble METOApI peLLeHUs 4 LIOK
NppaumnoHanbHbIX HEPABEHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
69 OcHOBHble MeTOApI peLLeHNs 4 LIOK
nppaumoHanbHbIX HEPaBEHCTB MOAY/b https://m.edsoo.r

u




Bubnnorteka

20 OcCHOBHble MeTOApI peLLeHUs 4 LIOK
NppaumoHanbHbIX HEPaBEHCTB Moaysb https://m.edsoo.r
u
Bubnnoteka
71 padnyeckne metTodbl peLLEHns 4 LIOK
NppaLmoHanbHbIX YPaBHEHWI Moaysb https://m.edsoo.r
u
Bubnuoteka
25 padunyeckne metoabl peLeHns 4 LIOK
NppaunoHanbHbIX YpaBHEHWNA Moaysb https://m.edsoo.r
u
Bubnuoteka
73 Ipadunyeckne metoabl peLeHns 4 LIOK
nokasaTesibHbIX YpaBHEHUN MonyIrb https://m.edsoo.r
u
Bubnuoteka
24 [padunyeckre MeToabl peLleHns 4 LIOK
nokasaTesibHbIX HepaBeHCTB Moaysb https://m.edsoo.r
u
Bubnuoteka
75 padunyeckne metoabl peLeHns 4 LIOK
norapnMnYecKux ypasHeHum Moayrb https://m.edsoo.r
u
Bubnuoteka
76 [padmyeckne meToabl peLLeHns 4 LIOK
norapnMn4ecKnx HepaBeHCTB Moaysb https://m.edsoo.r

u




padunyeckne metoabl peLeHns

Bubnnorteka

4
77 nokasaTesfibHbIX U NorapuMmnyYecKnx LIOK
. Moaysb https://m.edsoo.r
ypaBHeHUN u
Mpacduyeckune MeToabl peLleHus 4 Brubnnotexa
78 nokasartesibHbIX U TorapnpmMmyecknx LIOK
MOAY/b https://m.edsoo.r
HepaBeHCTB u
Mpaduyeckune MeToabl peLleHus 4 Brbnnoteka
79 nokasaTesibHbIX U NorapndMmnyYecKnx LIOK
Moaysb https://m.edsoo.r
HepaBeHCTB u
KomnnekcHasa npoBepoyHas pabota BubnuoTeka
80 Ne5 "VippaunoHanbHble, 4 LIOK
nokasatesnbHble 1 norapnmMmmyeckue MOAY/b https://m.edsoo.r
HepaBeHcTBa" u
bubnnoteka
81 PaumnoHanbHble ypaBHEHUS C 4 LIOK
napameTpamu Moaysb https://m.edsoo.r
u
Bubnuoteka
8o PaunoHanbHble HepaBeHCTBaA C 4 LIOK
napameTpamu MOAY/b https://m.edsoo.r
u
Bubnuoteka
83 PaunoHanbHble CUCTEMBI C 4 LIOK
napamMmeTpamu Moaysb https://m.edsoo.r

u




Bubnnorteka

84 VppaunoHanbHble ypaBHEHNS, 4 LIOK
HepaBeHCTBa C NapameTpamm Moaysb https://m.edsoo.r
u
Bubnuoteka
85 VppauunoHasnbHble CUCTEMbI C 5 LIOK
napameTpamu MOAY/b https://m.edsoo.r
u
Bbubnnoteka
86 [NokasaTenbHble YpaBHEHNS, 5 LIOK
HepaBeHCTBa C NapameTpamm Moaysb https://m.edsoo.r
u
Bubnuoteka
87 [NokasaTenbHble CUCTEMBI C 5 LIOK
napameTpamu MOAY/b https://m.edsoo.r
u
bubnnoteka
88 Jlorapudmmnyeckne ypaBHeHus, 5 LIOK
HepaBeHCTBa C napameTpamu Moaysb https://m.edsoo.r
u
Bubnuoteka
89 Jlorapundmmyeckme cuctemsl C 5 LIOK
napameTpamm MoAaysb https://m.edsoo.r
u
bubnnoteka
90 TpuroHoMeTpu4eckKne ypaBHeHUs ¢ 5 LIOK
napamMmeTpamu Moaysb https://m.edsoo.r

u




Bubnnorteka

91 TpUroHOMeTprYECKNE HepaBEHCTBA C 5 LIOK
napameTpamu Moaysb https://m.edsoo.r
u
Bubnuoteka
99 TpPUroHOMETPUYECKNE CUCTEMBI C 5 LIOK
napameTpamu MOAY/b https://m.edsoo.r
u
lNocTpoeHne n nccnegosaHue BEuGnoTeKa
93 MaTeMaTN4eCKUX Mogenemn peanbHbiX 5 LIOK
CUTyauuin C MOMOLLIbIO YPaBHEHUI C Moaysb https://m.edsoo.r
napameTpamm u
MocTpoeHne n nccneposaHne Bu6noTeka
94 MaTemaTU4eCcKnx Mogenen peasnbHblX 5 LIOK
CUTyauuin C MOMOLLLI0 CUCTEM Moaysb https://m.edsoo.r
ypaBHeHWIN C NapameTpamm u
MocTpoeHne n nccnegosaHmne EunuoTeKa
95 MaTeMaTM4YeCKNX Mogenen peanbHbiX 5 LIOK
cuUTyaumin C MOMOLLIbIO CUCTEM Moaysb https://m.edsoo.r
YPaBHEHUIN C nNapameTpamMm u
bubnnoteka
96-97 TpeHnpoBoyHas paboTa B hopmaTte 5 LIOK
Erd Moaysb https://m.edsoo.r
u
KomnnekcHble yncna. Bu6nuoTeKa
98 Anrebpamnyeckas un 5 LIOK
TpUroHoMeTpuryeckas GopMbl 3anncu MOAY/b https://m.edsoo.r

KOMMNEeKCHOro 4ncna

u




KomMnnekcHble yncna.

bubnnoteka
99 Anrebpaunyeckas u S LIOK
TpUroHoMeTpuryeckas opMbl 3anncu MOAYNb https://m.edsoo.r
KOMMJSIEKCHOrO 4ncna u
Bubnnoteka
100 ApuvpmeTryeckne onepaumm ¢ 5 LIOK
KOMMMIEKCHBIMW Yncrnamm Moaysb https://m.edsoo.r
u
bubnnoteka
101 ApudmeTuryeckme onepauuu ¢ 5 LIOK
KOMMJIEKCHBIMW Yncnamm MOAYMb https://m.edsoo.r
u
Bubnuoteka
102 N306parkeHne KOMMIEKCHbIX YUCEN 5 LIOK
Ha KOOPAMHATHOW MIIOCKOCTHN MOLY/b https://m.edsoo.r
u
bubnnoteka
103 N306paxkeHne KOMMMAEKCHbIX Ynucen 5 LIOK
Ha KOOPAMHATHOW NIOCKOCTY Moaysb https://m.edsoo.r
u
Bubnuoteka
104 ®dopmyna Myaspa. KopHu n-on 5 LIOK
CTENEHN U3 KOMMJIEKCHOIO Yncna MOAY/b https://m.edsoo.r
u
Bbubnnoteka
105 dopmyna Myaspa. KopHu n-on 5 LIOK
CTeNeHn N3 KOMMJIEKCHOro Yncna Moaysb https://m.edsoo.r

u




I'IpmmeHeHme KOMMNEKCHbIX Yncern

Bubnnorteka

5
106 ANS pelleHns (rusn4ecknx n LIOK
Moaysb https://m.edsoo.r
reoMeTpuyecKnx 3agad u
Bubnuoteka
S LIOK
107 HatypanbHble 1 uenble yiucna
vp H MOAY/b https://m.edsoo.r
u
Bubnuoteka
108 lMpuMeHeHre NpU3HaKkoB OeNMMOCTH 5 LIOK
LenbIX Yncen Moaysb https://m.edsoo.r
u
Bubnuoteka
109 lNprMeHeHe NpU3HaKkos AeMMOCTH 6 LIOK
uenbix Yncen: HOO n HOK MoAaysb https://m.edsoo.r
u
Bubnuoteka
110 lMpuMeHeHe NpU3HaKkoB OeNMMOCTH 6 LIOK
yenbix yncen: HOA n HOK Moaysb https://m.edsoo.r
u
Bubnuoteka
111 lNprMmeHeHe Np3HaKkoB AeMMOCTH 6 LIOK
LenbIX YNCen: OCTaTKM No MOgyto MoAaysb https://m.edsoo.r
u
MpUMeHeHVie NPY3HAKOB AENMOCTY 5 Brbnnoteka
112 LenbIX yncen: anroputm EBknnga gns LIOK
Moaysb https://m.edsoo.r

pelleHna 3aaad B UesbiX Yncnax

u




MprMeHeHe NPU3HaKoB AENNMOCTU

Bubnnorteka

6
113 Lenbix Yncen: anroputm EeBknnga ans LIOK
Moaysb https://m.edsoo.r
pelleHns 3afad B LenbIX Yncnax u
Bubnuoteka
114 lMpomexyTo4yHas atTectauus B 6 LIOK
dopmarte EIMD MOAY/b https://m.edsoo.r
u
Bbubnnoteka
115 [MpomexyToyHasa atTecTauus B 6 LIOK
opmaTte EM9 Moaysb https://m.edsoo.r
u
Bubnuoteka
116 [MpomexyTo4yHas atTectauns B 6 LIOK
dopmarte EIMD MOAY/b https://m.edsoo.r
u
MosTopeHne, 0606LLeHue, 5 Bubnnotexa
117 cucTemaTusauusi 3HaHum: LIOK
) . Mopaysb https://m.edsoo.r
YpaBHeHus u
MNMosTOpeHune, 0606LLEeHNE, 5 Bubnunoteka
118 cucTemaTusauusi 3HaHun: LIOK
) . Moaynb https://m.edsoo.r
YpaBHeHus u
MosTopeHne, 0606LLeHNe, 5 Bubnuoteka
119 cnctemaTusaumsa 3HaHW: LIOK
Moaysb https://m.edsoo.r

"YpaBHeHns. Cuctembl ypaBHEHNN"

u




lNoBTOpPEHME, 0OO6LLEHNE,

Bubnnorteka

6
120 cuctemaTusaumsa SHaHuN: LIOK
" " Moaysb https://m.edsoo.r
HepaseHcTBa 4
MoBTOpeHne, 0606LLeHne, 5 Brbnnoteka
121 cucteMaTusaumsa 3HaHWI: LIOK
" " Moaysb https://m.edsoo.r
HepaseHcTBa 4
MoBTOpeHmne, 0606LLEHME, 6 Brbnnoteka
122 cucTemaTusauusi 3HaHum: LIOK
. . Moaysb https://m.edsoo.r
HepaseHcTBa 4
MoBTOpEeHne, 0606LLIEHME, 5 Brbnnoteka
123 cucTemaTusauusi 3HaHum: LIOK
" . . Moaysb https://m.edsoo.r
NMpounsBogHas n eé NpuMeHeHne u
MoBTOpeHVie, 0606LLEHNE, 6 Brbnnoteka
124 cucTemaTusauusi 3HaHum: LIOK
" i . MOoLyIb https://m.edsoo.r
[MponsBogHasa n eé npuMeHeHne u
MoBTOpEHNEe, 0606LLIEHME, 5 Brbnnoteka
125 cucTemaTusauusi 3HaHun: LIOK
" N . Moayrb https://m.edsoo.r
MpounsBogHas n eé NpuMeHeHne u
MoBTOpeHne, 0606LLEeHME, 5 Brbnnoteka
126 cuctemaTusayust 3HaHun: "Hterpan LIOK
Moaysb https://m.edsoo.r

N ero NnpUMeHeHune"

u




Bubnnorteka

197 MNoBTOpPEHME, 0O60O6LLEHNE, 6 LIOK
cuctemaTusaumsa 3HaHun: "dyHkumn" MoLyIb https://m.edsoo.r
u
Bubnuoteka
18 lNosTOpeHne, 0606LeHNE, 6 LIOK
cuctemaTusaums 3HaHun: "OyHkumn" MoLy/b https://m.edsoo.r
u
Bbubnnoteka
129 MNoBTOpPEHME, 060O6LLEHNE, 6 LIOK
cucTemaTusaumsa 3HaHun: "dyHkumn" Moaysb https://m.edsoo.r
u
Bubnnoteka
130 [NoBTOpPEHME, 0O6O6LLEHNE, 6 LIOK
cucTemaTusaunsa 3HaHUN MonyIrb https://m.edsoo.r
u
bubnnoteka
131 MNoBTOpPEHME, 060O6LLEHNE, 6 LIOK
cuctemartmsaumsi 3HaHuUn Moaysb https://m.edsoo.r
u
Bbnbnnoteka
132 lNosTOpPEHME, 0OO6LLEHNE, 6 LIOK
cucTemaTulauns 3HaHun Moayrb https://m.edsoo.r
u
bubnnoteka
133 lNoBTOpeHne, 0606LeHNe, 6 LIOK
cuctemartmsaumsi 3HaHuUn Moaysb https://m.edsoo.r

u




bubnnoteka
134 MNoBTOpPEHME, 0O60O6LLEHNE, 1 0 6 LIOK
cuctemaTmsaumsi 3HaHuUn Moaysb https://m.edsoo.r
u
Bubnuoteka
135 lNosTOpeHne, 0606LeHNE, 1 0 6 LIOK
cuctemaTmsaumsi 3HaHUn Moaysb https://m.edsoo.r
u
Bbubnnoteka
136 MNoBTOpPEHME, 060O6LLEHNE, 1 0 6 LIOK
cucTemMaTusaunsa 3HaHUN Moaysb https://m.edsoo.r
u
OBLLUEE KOJTMYECTBO YACOB MO 136 10

NMPOIrPAMME




NMPOBEPSAEMbIE TPEBOBAHUSA K PE3YJILTATAM OCBOEHUS1 OCHOBHOU
OBPA30BATEJIbHOW MPOrPAMMbI

10 KJ1IACC

Kop
npoBepsiemMo
ro
pesynbraTta

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

MpoBepsiemble NpegMeTHble pe3yNbTaTbl 0CBOEHUS OCHOBHOW
o6pa3oBaTenibHOW NporpamMmmMbl cpegHero obuiero
o6pa3oBaHusA

Yucna n BblHMCNEHNS

OnepupoBaTb MOHATUSMU: pauMoHaNbHOE U AeCTBUTENbHOE
4yncno, obblIKHOBEHHAsA 1 AecATUYHasA Apobb, MPOLIEHThI

BbinonHATb apI/ICbMeTI/I‘-IeCKVIe onepaunnm C paunoHalbHbIMU W
,D,eI7ICTBVITeJ'IbeIMVI yncnamm

BbIinOnHATE  NpUGAMXEHHbLIE BbIYUCNIEHNA, UCNONL3YA npasuna
OKPYrNeHns, aenatb NPUKUAKY N OLEHKY pe3ynbTaTta Bbl4UCNEHUI

OnepupoBaTb MOHATUSIMWA: CTeMeHb C LUefbiM MokasaTtesnem,
cTaHgapTHas opma 3anucu AeNcCTBUTENBHONO 4Mcna, KOPEHb
HaTypasibHOM CTerneHu; MWCMoNb30BaTb MNOAXOAsLY0  (hopMy
3anncu OencTBUTENbHbIX YMCEN AN PeLleHMst MpPaKTU4ecKux
3apad 1 NpeacTaBneHns AaHHbIX

OnepupoBaTb  MOHATUAMWU:  CUHYC, KOCWUHYC W  TaHreHc
NPON3BOMNBLHOIO Yrna; NCMNoJb30BaTh 3anncb NPON3BOSILHOIO yrna
Yyepes obpaTHble TPUrOHOMETPUYECKNne pyHKUMN

YpaBHeHVs 1 HepaBeHCTBA

OnepunpoBaTb MNOHATUSIMU: TOXKAECTBO, YpaBHEHNE, HEePaBEHCTBO,
uernoe, paLvoHasbHoe, nppaunoHansHoe ypaBHeHuUe,
HepaBeHCTBO, TPUFOHOMETPUYECKOE YpaBHEHNE

BbinonHsTbL Npeobpa3oBaHUst TPMFOHOMETPUYECKNX BbIPAXKEHWI 1
peLlaTb TPUroHOMETPUYECKNE YPaBHEHNS

BboinonHATe  Npeobpas3oBaHusA  UenblX,  pauMoOHasbHbIX U
NppPauMOHanbHbIX BbIPaXXEHUA N pellaTb OCHOBHbIE TUMbI LENbIX,
paunoHasnbHbIX U ppaunNoHaNbHbIX YPaBHEHUI N HEPABEHCTB
MpMeHATb  ypaBHEHWss W HepaBeHCTBa [ONA  peLleHus
MaTeMaTU4eCKnX 3agad 1 3agay U3 pasnuyHbix ob6nacTemn HayKu n
peasibHON XXN3HN

MopenvpoBaTb peanbHble CUTyauum Ha $3blke anrebpbl,
COCTaBNATb BblpaXKeHUsl, ypaBHEHWS!, HEPaBEHCTBA MO YCNOBUIO



3.1

3.2
3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KNNACC

Kop
npoBepsiemMo

3apayun, nccnegoBaTb MOCTPOEHHbIE MOLENM C UCMNONb30BAHNEM
annapaTta anrebpbl

OYyHKUMKN 1 rpadukn

OnepupoBaTb NOHATUAMU: PYHKLMS, CNOCOObI 3afaHns yHKLUN,
obnacTb onpeneneHns N MHOXECTBO 3Ha4YeHnn hyHKUMN, rpadmnk
dyHKLUMN, B3aNMHO obpaTHble (PYyHKLUUMN

OnepupoBaTb NOHATUAMU: YETHOCTb U HEYETHOCTb (DYHKLMW, HYN
hyHKLMN, MPOMEXYTKN 3HAKOMOCTOSHCTBA

Mcnonb3oBaTtb rpadukn yHKLNIA ONs peLLeHns YpaBHEHNI
CTtpontb 1 untatb rpadukn NMHENHOW (DYHKUMW, KBaLpaTU4HOWN
byHKUMKN, CTENEHHON DYHKLMKM C LENbIM NMOKasaTenem
Ncnonb3oBatb rpacdumkn yHKUMIA ANs UCCNepoBaHns NpoLeccoB
N 3aBUCUMOCTEN NpU peLeHnn 3afady u3 Apyrnx yy4ebHbIX
NPEOMETOB 1 peanbHOM  XXU3HW, BblpaxaTb opmMynamm
3aBUCUMOCTU MeXAY Benn4nHamm

Havana matematnyeckoro aHannsa

OnepupoBatb NMOHATUAMM: nocnenoBaTeNbHOCTb,
apugmeTmnyeckasa n reoMmeTpuyeckasa nporpeccumn

OnepupoBaTb NOHATUAMMU: 6EeCKOHEYHO ybbiBaroLLas
reoMeTpuyeckas nporpeccusi, cymma GeCKOHEeYHO YObiBatoLLlein
reoMeTPUYECKON Nporpeccun

3apaBaTb NOCNenoBaTeNbHOCTU PasnYHbIMN cnocobamm
Mcnonb3oBatb cBOWCTBa MOCNEnOBaTENIbHOCTEN U MPOrpeccun
ONs peLleHns peanbHbIX 3a4ad NPpUKIagHoro xapakrepa
MHo>xecTBa 1 fiormka

OnepupoBaTb  MOHATMSMW:  MHOXECTBO,  onepaunm  Hag
MHOXXEeCTBaMu

Mcnonb3oBatb  TEOPETUKO-MHOXXECTBEHHbLIM  annapat  Ons
onnucaHus peasbHbIX MPOLECCOB U SABIEHNI, NPU PELLEeHNN 3apaq
N3 opyrnx y4ebHblx NpegmMeToB

OnepupoBaTb MOHATUSMWU: onpegeneHne, Teopema, Crnencreue,
[0Kas3aTenbCTBO

MpoBepsiemble NpeamMeTHble pe3yNbTaTbl 0CBOEHUSI OCHOBHOW
o6pas3oBaTesibHOW NPorpaMmmMbl CpegHero oéuero
o6pa3oBaHusA



ro
pe3ynbTaTa

1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

Yucna 1 BblMUCNEHUS

OnepupoBaTb  MOHATUAMW:  HaTypanbHOe, Lefioe  YUCNO;
ncrnonb3oBaTbh NPU3HaKU AeIMMOCTU LENbIX YMCes, pasnoXKeHue
yucna Ha NPOCTbIe MHOXUTENN ANS peLleHnst 3aaad

OﬂepI/IpOBaTb NMOHATUNEM: CTeNneHb C paunoHasibHbIM NoKa3aTtesiemM

OnepupoBaTb MOHATUAMWU: NorapudM 4ucna, [ecATUYHblE U
HaTypasibHble norapnmbl

YpaBHeHNA 1 HepaBeHCcTBa

MpyMeHsATbL CBOMCTBA CTENEHN ANs NPeobpa3oBaHns BblpaXKeHWH,
onepupoBaTb  MOHATUAMW: MOKa3aTeNbHOe  YpaBHEHWE I
HEepaBEeHCTBO; pewaTtb OCHOBHble  TWUMbl  MoKa3aTeSbHbIX
YPaBHEHWI 1 HEPABEHCTB

BoinonHATe  npeobpa3oBaHus  BbIPaXEHUA,  coaep KaLimx
norapumbl;  onepupoBaTb  MOHATUSAMWU:  forapumMmn4eckoe
ypaBHEHMEe 1  HEpPaBeHCTBO; pelaTb OCHOBHble  TUMbl
norapuMmn4ecKnx ypaBHeHUN 1 HEPaBEHCTB

Haxoontb  pelueHus NPOCTENLINX  TPUFOHOMETPUYECKUX
HepaBeHCTB
OnepupoBaTb MOHATUSIMU: CUCTEMA NIMHEWHbIX YpPaBHEHWU N eé

peLLEHNE; UCMOoNb30BaTb CUCTEMY JIMHENHbIX YPaBHEHUA ONs
PELLEHNS MPaKTUYECKNX 3aaad

HaxoguTb pelleHns npocCTeMlnX CUCTEM U COBOKYMHOCTEMN
paunoHanbHbIX YpaBHEHWI 1 HEPABEHCTB

MopenupoBaTb peanbHble CuUTyauuMm Ha $3blke anreépbl,
COCTaBNATb BbIPaXXEHUSA, YPaBHEHUS, HEPaBEHCTBA U CUCTEMbI MO
yCNnoButo  3afayn, unccnegoBaTtb MOCTPOEHHble  Mopenn C
ncnonb3oBaHneM annapara anrebpsbl

OyHKUMKN 1 rpadukn

OnepupoBaTb NOHATUAMU: nepuognyeckas byHKUNS,
NPOMEXYTKN  MOHOTOHHOCTM  (QYHKLUMW, TOYKM 3IKCTpemMyma
pyHKUMM, Hanbonbliee N HauMeHbllee 3HayeHUss (QYHKLUK Ha
NPOMEXYTKE; WUCNONb30BaTb WX [LONS UCCNeqoBaHus yHKUUWK,
3agaHHon rpadukom

OnepupoBaTb NOHATUAMM: rpadukmn nokasaresibHOM,
norapucmMmnyeckom " TPUrOHOMETPUYECKINX DYyHKLMNI;



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

n3obpaxaTtb UX Ha KoOopAWHATHOW MAOCKOCTU U UCMOMb30BaTb
ANS peLleHnsi ypaBHEHWIN 1 HEpPaBEHCTB

N3o6paxaTb Ha KOOPAMHATHOW MIOCKOCTU rpadduKmn NNHENHbIX
YPaBHEHNN N NCMOMb30BaTb UX OIS PELUEHNS CUCTEMbI JIMHENHbIX
ypaBHEHUN

Ncnonb3oBaTtb rpacdukn yHKUMIA NS UCCnepoBaHns npoLeccos
N 3aBUCUMOCTEN N3 OPYrnx y4ebHbIX ANCLUNNINH

Havana matematnyeckoro aHannsa

OnepupoBaTtb NOHATUAMU: HenpepbiBHast MYHKLUS, NPOn3BOAHas!
byHKUMK; NCcHonNb30BaTb FEOMETPUYECKUA 1 (DUBNHECKUIA CMbICH
Npon3BoaHON NS peLleHns 3ada4

HaxoonTb Npon3BoAHble 3MEeMEHTapHbIX MYHKLUWA, BbIYUCNSATb
NPOV3BOAHbIE CyMMbI, MPON3BEQEHMS, YACTHOIrO (hYHKLINIA

Ncnonb3oBatb Npov3BOOHYIO O MccneqoBaHms OYyHKUUK Ha
MOHOTOHHOCTb U 9KCTPEMYMbl, MNPUMEHATb  pPe3ynbrathl
nccnenoBaHmsa K NOCTPOEHMIO rpadnKkos

Ncnonb3oBaTtb NPOM3BOAHYIO A1 HaxOXOEHUS  Hauny4lero
peLLEHNs B NPUKNagHbIX, B TOM Jynucne
coumanbHO-3KOHOMUNYECKNX, 3afadax

OnepupoBaTb NOHATMAMMW: NepBoobpa3Has 1 MHTerpasn; NoHMMaTb
reoOMeTPUYECKNI N PUNYECKNIA CMbICS MHTErpana

Haxogntb nepBoob6pasHblie anemMeHTapHbIX (QYHKLUMIA, BbIMUCNSTb
nHTerpan no popmyne HetotoHa — JlenbHuua

Pewartb npuknagHole 3apayun, B TOM Jynucne
COUManbHO-3KOHOMMNYECKOTO 1 (PM3MYECKOro  xapaktepa,
CcpeacTBaMy MaTtemMaTnyeckoro aHanmsa



NMPOBEPSEMbIE SJIEMEHTbI COAEPXAHUA

10 KJIACC
Ko MpoBepsieMbl aNeMEeHT coaepXXaHus
a
1 Hucna v BblHUCNEHNSA
PaynoHanbHble 4ncna. O6bIKHOBEHHbIE N OECATUYHbIE OPOOU, NMPOLEHTHI,
6eCKOHe4YHble nepuogndeckme ppobu. ApudMeTndeckne onepauun c
1.1 paunoHanbHbIMK  YUCNamMn, MNpeobpas3oBaHNA  YMCMOBbIX  BbipaXXeHWN.
MpumeHeHne gpoben 1 NPOUEHTOB AN PeLUeHUNs MPUKNagHbiX 3apgad us
pPa3nNnYHbIX OTpacnen 3HaHNN U peanbHON XXU3HU
LenctButencHole 4ucna. PauyuoHanbHble W MppauyoHalnbHble 4ucna.
19 ApudmMeTryeckme onepaunn ¢ LENCTBUTENbHbIMK Ynucnamun. MNpnbnmxEHHble
' BblMNCNEHNSA, NpaBuna OKPYIMEHUda, nNpuKngka W OueHKa pegaysbraTa
BbIYMCNEHNI
CreneHb ¢ uenbiM nokazatenem. CraHpgapTHaa ¢opma 3anucu
1 OENCTBUTENBLHOrO 4Ynucna. lMcnonb3oBaHue nopxogsien GopMbl 3anmncu
3 OENCTBUTENbHBLIX  YMCEN ONs  pPEeleHns MNpakTUYecKux 3agady  Wu
NPeLcTaBneHnst AaHHbIX
14 ApudMETMYECKMI  KOPEHb  HaTypanbHOW  cTeneHwn. [encteua C
' apnPMETNYECKUMIN KOPHAMU HaTypanibHOMN CTEMNEHN
15 CWHYC, KOCVHYC 1 TaHreHC YiCnoBOro apryMmeHTta. ApKCUHYC, apKKOCUHYC,
apKTaHreHC YNCNOBOro aprymeHTa
2 YpaBHeHNs 1 HepaBeHCcTBa
2.1 ToxxgecTBa U TOXXOECTBEHHbIE Npeobpa3oBaHNs
50 MpeobpazoBaHne TPUrOHOMETPUYECKNX BblIpa>keHW. OcHoBHbIe
' TPUrOHOMETPUYECKNE hopMyIbl
03 YpaBHeHne, KOpeHb YypaBHeHWs. HepaBeHCTBO, pelLleHMe HepaBeHCTBa.
' MeTop nHTepBasioB
2.4 PelueHne uenbix n gpo6bHo-paunoHanbHbIX YPaBHEHUN N HEPABEHCTB
2.5 PeuweHne nppaumnmoHanbHbIX YpaBHEHNA N HEPaBEHCTB
2.6  PeweHne TPUrOHOMETPUYECKUX YPaABHEHWIA
57 MprMeHeHe ypaBHEHNN N HEPABEHCTB K PeLLeHN0 MaTeMaTUYeCcKnX 3agad
' N 3afay U3 pasnnyHbIX 061acTeN HayKn 1 peanbHOM XXU3HN
3 DyHKUMN 1 rpanKm



OyHKUMA, cnocobbl 3apaHnsa  QyHkuun. [paduk QyHKumn. BsanmHo

3.1 o6paTHble PYHKLWN
30 O6nacTb onpeneneHns N MHOXECTBO 3Ha4veHun yHKUmMU. Hynn dyHKumn.
' [MpOMeXyTKN 3HAKOMOCTOSAHCTBA. YETHbIE N HEYETHbIE PYHKLUN
CTteneHHasa yHKUMS C HaTypanbHbIM 1 LieNbIM NokasaTtenem. E€ ceorictea n
3:3 rpacguk. CBoncTea 1 rpadnk KOPHSA N-or CTENEHN
34 TpUroHOMeTpUYECKas OKPY>XXHOCTb, OnNpefeneHne TPUroHOMETPUYECKUX
' PYHKLMI YNCNOBOro aprymeHTa
4 Havyana matemaTtunyeckoro aHannsa
41 MocnepoBartensHOCTH, cnocobbl 3agaHns nocnegosaTefibHOCTEN.
' MOHOTOHHbIE NOCNEAOBATENBHOCTY
ApucmeTnyeckas N reoMmeTpuyeckaa — nporpeccun.  bBeckoHe4HOo
ybbiBaowaa  reomeTpudeckass  nporpeccuda.  Cymma  6€CKOHEYHO
4.2  yb6biBaoLEeN reomeTpmnyeckon nporpeccun. opmyna CnoXHbIX NPOLEHTOB.
Vicnonb3oBaHne nporpeccun gnsa peleHus peasbHbIX 3adady NpuKnagHoro
xapakTtepa
5 MHoxxecTBa 1 norunka
MHOXeCTBO, onepauun Hap MHoOXecTBamu. [uarpammbl dnnepa — BeHHa.
] MpyMeHeHne TeOpeTMKO-MHOXECTBEHHOIO annapara [fnfs  onucaHus
> peanbHbIX NPOLLECCOB N SABAEHUN, MPU peLleHnn 3agad n3 gpyrmx y4ebHbIX
npegmMeToB
5.2  OnpepeneHune, Teopema, CNeacTeme, AoKasaTenbCTBO
11 KJIACC
Kopn MpoBepsieMbin 3N1€eMEHT coaep)XaHus
1 Yucna n BbluMCneHns
1.1 HaTtypanbHble 1 uenble Yncna. MNpuaHakn gennumMmocT LenbiX Yucen
1.2 CTeneHb € paumoHanbHbIM NokasaTenemM. CBoONCTBa CTeneHn
1.3 Jlorapudm yucna. [lecatuyHble N HaTypasibHble Iorapugmsbl
2 YpaBHeHNA n HepaBeHCcTBa
2.1 Mpeobpas3oBaHune BbIpaXkeHW, CoaepXXaLLmx norapugmeol
50 [MpeobpasoBaHue BbipaXkeHui, cogep kaLlmx CTeneHn ¢ pauoHanbHbIM
' nokasaresniem
2.3 [Mprmepbl TPUFOHOMETPUYECKNX HEPABEHCTB
2.4 [NokasaTenbHble ypaBHEHNSA N HEPaBEHCTBa
2.5 Jlorapugmmyeckne ypaBHeHUS N HepaBeHCTBa



2.6

2.7

2.8

3.1

3.2
3.3

3.4

3.5

4.1

4.2

4.3

4.4

4.5

4.6

4.7

CuctemMbl NMHENHbIX YypaBHEHWn. PelleHne npuknagHblXx 3agad C
MOMOLLIO CUCTEMBI JIMHENHbBIX YPaBHEHWNIA

CuncTeMbl U COBOKYMHOCTU paLMoOHanbHbIX YPaBHEHUIA 1 HEPaBEHCTB

MpuMeHeHne  ypaBHEHWA, CUCTEM WU HEPaBEHCTB K pPEeLIeHUo
MaTeMaTM4YeCKMX 3agad M 3agad M3 pasnuyHblXx obnacterl Haykum un
peanbHON XXN3HU

OyHKUUKN 1 rpadukn
OyHkuuns.  lMepuognyeckne  yHkuMn. [pPOMEXYTKM  MOHOTOHHOCTU

dyHKUMK.  Makcumymbl U MUHUMYMbI  YHKUUK. Haunbonbluee u
HanMeHbLUee 3Ha4YeHne PYHKLMM Ha MPOMEXYTKe

TpuroHoMeTpuyeckme yHKUUK, X CBONCTBA 1 rpadmku

MokasartenbHada n norapndmmuyeckas pyHKLNN, X CBONCTBA 1 rpadunKm
Vcnonb3oBaHne rpadunkoB (QYHKUMA ONS  peLleHUss YpaBHEHUN U
JINHENHbBIX CUCTEM

Vicnonb3oBaHne rpadunkoB GyHKUMIA ONS UCCNeqoBaHMs MPOLLECCOB 1
3aBMCMMOCTEN, KOTOpble BO3HUKAKOT MNpU pelleHun 3agad u3 gpyrux
Yy4EOHbIX MPEAMETOB U peasibHON XXN3HN

Havyana matemaTn4eckoro aHanmsa

HenpepbiBHble hyHKUMN. MeToq, MHTEPBAaNOB ANs PELLEHNSs HEPABEHCTB
MpomnsBogHaa yHKUuK. [eomeTpmnyecknin un  PU3NYECKNA  CMbICH
NPON3BOLHON

MponsBogHble  anemMeHTapHbIX  QyHKUnn.  DopMynbl  HaxoXAEHUS
NPON3BOAHOW CYMMbI, MPOU3BEOEHNS U HACTHOrO (PYHKLMI

MpumMeHeHe NPOU3BOLHON K UCCNEQOBaHNIO (PYHKLUNA HA MOHOTOHHOCTb
N 9KCTPEMYMbI. HaxoxpeHne Hambonbluero M HaMMeHbLUEro 3HadeHus
dYHKLNN Ha OTpe3Ke

MpuMeHeHe NPOM3BOOHON [ONA HAXOXOEHUA Haunyyllero pelleHus B
npuKNagHbIX 3agayax, ans onpegeneHns CKoOpocTu npouecca, 3agaHHoro
hopmynon nam rpacmkom

lNepBoo6pasHas. Tabnuua nepBoobpasHbIX

WHTerpan, ero reoMetTpuyeckun n U3NYECKNA CMbICA. BbluucneHne
nHTerpana no gpopmyne HototoHa — JlenbHuua



NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHNS1 OCHOBHOIN OBPA3OBATEJIbHOU MPOrPAMMbI CPELQHEIO
OBLLEINO OBPASOBAHUA

Kop
npoBepsiemMmo
ro
Tpe6oBaHuA

MpoBepsiembie TpeboBaHUA K NpeaMETHbIM pe3ysibTatam
OCBOEHUSI OCHOBHOW O6Gpa3oBaTesibHOM NPorpaMmmbl CpeaHero
ob6wero ob6pasoBaHus

BnapeHve meTopamu [okasaTenbCTB, anropuTMamiy peLleHust
3apad; ymeHve opMynMpoBaTb U OMEpUpoBaTb MOHATUSMM:
onpefeneHne, akcuoma, TeopemMa, CNeAcTBue, CBOWCTBO,
NpWU3HaK, [oKa3aTenbCTBO, PaBHOCWUSIbHbIE  (HOPMYSIMPOBKU;
NPUMEHSITb  UX; yMeHne opmynupoBatb ob6paTHoe U
NPOTMBOMOSIOXKHOE  YTBEPXKAEHME, MNPUBOAUTL MNPUMEPbLI 1
KOHTPMPVMEPbl,  UCMNONb30BaTb  METOh  MaTemaTU4ecKow
NHAYKUMW; NPOBOAWUTb  [oKasaTeflbHble  PacCy>XOeHust  Mpu
peleHnn  3aaad, OueHMBaTb  JIOTMYECKYKD  MpaBUSIbHOCTb
paccy>XOeHWUA; YMeHne onepupoBaTb MOHSATUSIMU: MHOXECTBO,
MOAMHOXECTBO, OfepauuMn  Hag  MHOXECTBamu;  yMeHune
NCMNONb30BaTb  TEOPETUKO-MHOXXECTBEHHbIA  annapat  gJis
onuncaHnsi peanbHbIX MPOLIECCOB W SIBNEHWA W MPU peLleHnn
3afay, B TOM 4ucne u3 ppyrux y4ebHbiX NpeameToB; YMeHue
onepupoBaTtb MOHATUSAMU: rpad, CBA3HbLIN rpad, AepeBo, LKA,
rpacd Ha NAOCKOCTW, yMeHue 3agaBaTb W OnucbiBaTb rpadbl
pasnu4HbIMKM cnocobamu; MCnonb3oBaTb rpadbl NpY peLleHnn

3apad

YMeHne onepupoBaTb MOHATUSMU: HaTypanbHOE 4YUCNOo, Lenoe
4ynucro, CTeneHb C LefbiM nokasaTteneM, KOpeHb HaTypasibHOWN
CTEeNeHn, CTeneHb C pauvoHanbHbIM MoKasaTefieM, CTereHb C
OEeNCTBUTENBbHBIM  MNokasaTtenem, norapudm 4ucna, CUHYC,
KOCVHYC N TaHreHC MPOW3BOJSIbHOMO YMCra, OCTATOK Mo MOAYIIH,
pauvoHanbHOe 4KCNo, WppauMoHanbHOe YUCNO, MHOXXeCTBa

HaTypaJibHbIX, UENblX, pauoHallbHbIX, ,D,eI7ICTBI/ITeJ'IbeIX yuycen,




YMEHME WNCMNONb30BaTb MNPU3HAKNU AENMMOCTU, HaVMEHbLUNIA
obwnin genntenb N HaMMeHbluee obLlee KpaTHOeE, anropuTm
EBknupoa npu peweHun 3agad; 3HaKOMCTBO C  Pas/iUyHbIMU
NO3ULUMOHHLIMA CUCTEMaMU CHUCIIEHUS; YMEHWE BbIMOAHATb
BblYMCNEHNE 3HAYeHUn U MnpeobpasoBaHNs BblpaXXeHUN CO
CTeneHaMum n norapudpmamu, npeobpasoBaHnAa
OPO6GHO-paLUMOHANbHbIX  BbIPaXXEHWU; YMEHWE  OMNepupoBaTb
NOHATUAMMU: nocnegoBaTeflbHOCTb, apugmeTnyeckas
nporpeccusi, reoMeTpuyeckasi nporpeccusi, BHGEeCKOHEYHO
ybblBaoWaa reomMeTpuyeckas nporpeccus; ymMeHne 3agasatb
nocnenoBaTenbHOCTU, B TOM YUCE C MOMOLLLIO PEKYPPEHTHBIX
dopmyn; ymeHne onepupoBaTtb NOHATUSMN: KOMMIEKCHOE YUCHIO,
COMPSXXEHHbIE KOMMMIEKCHblE 4uUCna, MOAyNb W apryMeHT
KOMMSIEKCHOIrO 4ncna, opma 3anucu KOMMAEKCHbIX 4ucen
(reomeTpuyeckasi, TpUroHOMETpUYecKaas U anrebpanyeckas);
YMETb NpPon3BOLUTb apudmMeTnyeckmne OENCTBMS c
KOMMIEKCHBIMWU YMCnamMu; NpuBOaUTL NPUMEPLI UCMONb30BaHMS
KOMMMJEKCHbIX YNCEN; OnepupoBaTb MOHATUAMU: MaTpuua 2x2 u

3x3, onpepenuTenb  MaTpulbl, rEOMETPUYECKUA  CMbICN

onpenennTend
YMeHune onepunpoBaTb MOHATUAMMW: paunoHalibHblE,
nppaunoHanbHble, nokasartesbHble, CTerneHHble,

norapudmmuyeckne, - TPUrOHOMETPUYECKME  YpPaBHEHMST U
HepaBeHCTBa, MX CUCTEMbI; YMEHMEe OnepupoBaTb MOHATUSIMU:
TOXOECTBO, TOXAECTBEHHOE MpeobpasoBaHe, YpaBHEHNE,
HepaBeHCTBO, cucTtema ypaBHeHNIA n HepaBEeHCTB,
PaBHOCUSIbBHOCTb YpPaBHEHWUIA, HEPABEHCTB W CUCTEM; YMEHUe
pewartb YypaBHEHMWs, HepaBeHCTBA W CUCTEMbl C MOMOLLBIO
pasnn4YHbIX MPUEMOB; pellaTb YpaBHEHMWS, HepaBeHCTBa W
CUCTEMbI C MapamMeTpoM; MPUMEHSITb YpaBHEHWs, HepaBeHCTBa,
NX CUCTEMbI ONS PELUeHUs MaTeMaTM4YecKux 3adad 1 3agad us

PasnnyHbIX 06nacTen Haykn 1 peasibHOM XNU3HN




YMeHne onepupoBaTtb MOHATUAMU: (PYHKUMSA, YETHOCTb DYHKLNWN,
nepnogn4HoOCTb hyHKLMN, OrPaHN4eHHOCTb hyHKLMN,
MOHOTOHHOCTb (PYHKLUMN, 3KCTPeMyM YHKUUKW, Hanbonbllee n
HanMeHblUlee 3Ha4YeHUs PYHKUMM Ha NPOMEXYTKEe, HenpepbliBHas
dyHKUMSA, acumnToTbl rpaduka ¢QyHKUMM, nepsass N BTopas
npou3BoAaHas (PYHKLMU, reOMETPUYECKUN U (DUINYECKNIA CMbICHT
NpPon3BOL4HON, MepBooO6pa3Has, onpeaenéHHbi  NHTerparn;
yMeHMe HaxoguTb acumnToTbl rpaduka @QYyHKUMK; YMeHue
BblMUCNATb MPOM3BOOHbIE CYMMbl, NPOU3BEOEHUS, YaCTHOro W
KOMMO3ULMM  (PYHKLUNA, HaxoguTb YpaBHEHWEe KacaTenbHOW K
rpaduky pyHKLUMY; YMEHNe  HaxoguTb  MPOU3BOLOHbIE
3MIEMEHTAPHbIX (PYHKUUA; YMEHNE UCMNOb30BaTb MPOU3BOOHYHO
ona  uccnegoBaHna  QyHKUMA,  HaxoguTb  Haubonbwine u
HanMeHbLUne 3Ha4YeHuns DYyHKUMNI; CTPOUTb rpacuku
MHOIO4Y/IEHOB C WCMONb30BaHWEM annaparta mMaTtemMaTuyecKoro
aHanM3a;  NPUMEHATb  MPOU3BOOHYKD  ANS  HaxoXOeHUs
Hauny4ywero peweHNs B NPUKNagHbIX, B TOM  4ucne
COUMANbHO-3KOHOMMYECKMX U (PU3MYECKMX 3afadax; HaxoouTb
nnowann n o6bEMbI (Uryp C NOMOLLBIO UHTErpana; NnpuBoaAnTb
npUMeEpPbl  MaTeMaTU4YecKoro MOOEeNMpoBaHuss C  MOMOLLBIO

andepeHumnanbHbIX ypaBHEHWIA

YMeHne onepupoBaTb NOHATUAMM: rpaduk yHKumMn, obpaTHas
dyHKUMSA,  KOMMO3UUMS  DYHKUMA,  NUHENHas  QyHKLUMS,
KBagpatudHas QyHKUuS, paumoHanbHas (QyHKUWUA, CTeneHHas
dyHKUMSA, TPUrOHOMETPUYECKNE yHKUMNNK, obpaTHble
TPUrOHOMETPUYECKNE hyHKLMN, nokasaTesnbHas n
norapudpmMmyeckas  (PyHKUMWN;  YMEHWe  CTpOouUTb  rpadukm
N3y4YeHHbIX (QYHKUMIA, BbIMOMHATL MNpeobpa3oBaHus rpadunkos
(pyHKUMI, ncnonb3oBaTb rpadukn ans nU3y4eHns npoLeccoB U
3aBNCMMOCTEN, NPU peweHnn 3agad u3  gpyrux  y4ebHbIX
NPEeOMETOB U 3afay N3 peanbHOW XNU3HU; BbipaxxaTb (hopmMynamu
3aBUCUMOCTU MEeXAY Benn4MHamu; KCrnosb30oBaTb CBOWCTBA U

rpacdukn  pyHKUMIA ONs pelueHnst ypaBHEHWIA, HepaBeHCTB W




3a0ay4 € napameTpamu;  mM3obpaxaTb Ha  KOOpAMHATHOM
NIOCKOCTN MHOXXECTBA PELUEHNA YPaBHEHWIA, HEPABEHCTB N UNX

CUcTem

YMeHne peluaTtb TEKCTOBblE 3afa4yM pasHbiX TUMOB (B TOM Yuce
Ha MPOLEHTbI, AONN 1 YacTu, Ha OBMKeHne, paboTy, CTOMMOCTb
TOBapoOB W YCAyr, Hanoru, 3agayn u3 obnactu ynpa.feHus
NNYHBIMU N CeMeliHbIMU (DUHAHCaMK); COCTaBNSATb BblpaXKeHUs,
YPaBHEHUsI, HEPaBEHCTBA U WX CUCTEMbl MO YCNOBMWIO 3agayu,
nccnenoBatb nony4eHHoe peLleHne 7 oueHMBaTb
NpaBOoONOQOOHOCTL  Pe3ynLTaTtoB; YMEHWe  MO[ennpoBaTb
peasibHble CUTyauunm Ha $3blke MaTemaTuKu, COCTaBfsiTb
BbIPa@XXEHWs1, YpaBHEHWsl, HepaBeHCTBa W WX CUCTEMbl MO
YCNOBUIO  3ajayn, WCCnegoBaTb MOCTPOEHHble MOJENn ¢
ncnonb3oBaHWeM — annapata  anrebpbl, MHTEPNPeTMpoBaTb

MONyYeHHbIN pe3ynsTaTt

YMeHve onepupoBaTtb MOHATUSAMU: cpegHee apudMeTnyeckoe,
MeguaHa, Hanbosnbllee W HauMeHbluee 3HadeHus, pasmax,
avcriepcusi, CTaHgapTHOEe OTK/IOHEHWE YUCNoBOro Habopa;
yMeHune n3Bnekartb, NHTEPNPETMPOBaTb NHopMauuio,
npeacTaeBneHHyto B Tabnuuax, Ha auarpammax, rpadukax,
OTpaKalLLlyto CBOWCTBA peasbHbIX MPOLECCOB U SABMEHWUI;
NpPencTaBnsaTb MHGpOPMaUNIo ¢ NOMOLLBID Tabnuy 1 anarpamm;
nccnegoBaTb  CTaTUCTUYECKUE [AaHHble, B TOM 4ucne C
NPUMEHEHNEM rpadnUYeCcKUX METOOOB M 3NEKTPOHHbLIX CPeacTs;
rpaduyeckn nccnegoBatb COBMECTHbIE HAGMOAEHMS C MOMOLLbIO

avarpamMm paccenBaHus U IMHENHOW perpeccumn

YMeHne onepnpoBaTb NOHATUAMM: CyYanHbIA ONbIT N ClyYanHoe
COObITNE, BEPOATHOCTb Cy4aHOro COObITUS; YMEHWE BbIYUCNSATb
BEPOATHOCTb C  MCMNONb30BaHMEM rpaduyeckmnx METOAOB;
NPUMEHATb (POPMYNbl CNOXKEHUST U YMHOXEHUSA BEPOSTHOCTEWN,
dopmyny  nonHoun BepoATHOCTN,  opmyny  bepHynnu,

KOMOUHATOPHbIE (hakTbl U (POPMYbl; OLeHMBaTb BEPOATHOCTU




peanbHbIX  COObITUIA;  YMEHWEe  OonepupoBaTb  MOHATUMSIMM:
cnyyanHas BENMNYMNHA, pacnpegneneHune BEPOSATHOCTEN,
MaTeMaTM4ecKoe OXugaHue, aucnepcuss n  CTaHgapTHoe
OTKJIOHEHME CNyYaHOW BeNUYUHbI, DYHKUMM pacnpeneneHns u
NNOTHOCTU pPaBHOMEPHOro, MoKasaTenbHOro U HOPManbHOro
pacnpeneneHnin; ymMeHne ncnonb3oBaTb CBOMCTBA W3YYEHHbIX
pacnpeneneHnin ana pelleHns 3agad; 3HakKoMCTBO C NMOHATUSMU:
3aKOH 60fbLUMX 4ucen, MeTogbl BblOOPOYHBLIX WUCCNEAOBaHUN;
yMEHNe npuBoaANTb MPUMEPbI MNPOSBEHMS 3aKoHa O0MnbLUMX
yncen B MNPUPOLHbIX U  OO6LLECTBEHHbIX SBMEHMSX; YMeHue
onepupoBaTtb MOHATUAMU: COY€ETaHWe, MNepecTaHoBKa, YMCNOo
COYETAHNN, YUNCNO MNEepPecTaHOBOK; OUMHOM HbIOTOHA; yMeHune
NPUMEHATb KOMOUHATOPHble akTbl W paccyXXgeHus ons
peLeHns 3agay; OueHMBaTb BEPOSITHOCTU peasbHbIX COObITUI;
COCTaBNATb BEPOSATHOCTHYIO Mofeflb W MHTEPNPETUpOBaTb

MONYY€EHHbIN pe3ynsTaTt

YMeH/e onepupoBaTb MOHATUAMU: TOYKA, NpsiMasi, MIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Jlyd, BEenn4uHa yrna, MAOCKWUiA yron,
ABYrPaHHbIA  yron, TPEXrpaHHbI  Yron, CKpeluvBaoLmecs
npsiMble, MapannenbHOCTb U NepPneHAUKYNSIPHOCTb MPSIMbIX 1
MOCKOCTEN, Yrofl MeXAy MpsiMbIMU, Yrofl MeXay MpsiMoin 1
MIOCKOCTbIO, Yrofl MeXay MJIOCKOCTSIMU, PacCTOsIHUE OT TOYKMU
[0 TMJIOCKOCTW, pPaccTosiHie MeXay npsMbIMKU, paccTosiHMeE
MEXAy MIOCKOCTAMU; YMEHMEe WCMoNb30BaTb MNPU  pPeLleHnn
3afay UM3yYeHHble GakTbl U Teopembl MNaHUMETPUK; YMEHUE
OLUEHMBaTb pa3Mepbl OOGBEKTOB OKPYXKAOLLEro Mupa; CTPOUTb
mMaTtemMaTu4eckne MOLENN C MOMOLLBI FrEOMETPUYHECKIMX MOHATUN

" BeJINMYNH, pewlaTtb CBA3aHHbIe C HUMIW NMpakKTn4YeCcKne 3agadn
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YMeHne onepupoBaTb MNOHATUAMMW: nnowanb urypbl, OO6bEM
durypbl, MHOrorpaHHuK, NpPaBWfbHbIA MHOFOrPaHHNK, CeYeHne
MHOrorpaHHuka, Ky6, napannenenuneg, npuama, nupamMmmga,

(_bVIpra N NOBEPXHOCTb BpaweHud, uumnnHgp, KOHyC, LwWap,




cthepa, nnowanb cdepbl, naowags MNOBEPXHOCTU NupamMuabl,
NPU3Mbl, KOHyca, uunnHgpa, OO6bEM Kyba, MNpPsIMOYrofibHOro
napannenenvnega, nupamugbl, NPW3Mbl, UWIMHAPA, KOHYCa,
wapa, pasBépTka MOBEPXHOCTU, CEYEHUA KoHyca U UuivHapa,
napannesiHble OCU UNN OCHOBAHWIO, CeYeHne Wwapa, NIoCKOCTb,
Kacawowasaca cdepbl, UWIMHOPA, KOHYCa; YMeHue CTpouTb
CeYeHne MHOrorpaHHuKa, n3obpakatb MHOMOrpPaHHNKK, OUrypbl
N NOBEPXHOCTN BPaLLEHNS, UX CEYEHUSs1, B TOM YMCe C MOMOLLBIO
9MIEKTPOHHbLIX  CPEeAcTB;  YMeHWe  MPUMEHSATb  CBOWCTBa
reoMeTpUYeckux uryp, CamoCToATeNbHO (opMynnpoBaTb
onpepeneHnss unadyydaemblx Guryp, BbligBUraTb rMMNoTe3bl O
CBOWCTBax N Npu3Hakax reoMeTpu4eckmx uryp, o60CHOBbIBaTb
U1 onNpoBepraTb UX; yMeHNe NpoBOANTL Knaccupukauuo puryp
NO  pas3nNuyHbiIM  MNpuU3Hakam, BbINOAHATL  HeOOXOAUMblEe

AOonoJNIHNTEeNIbHblI€ MOCTPOEHUNA
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YMeHve onepupoBaTb MOHATUAMUW: OBUXKEHWE B MNPOCTPaHCTBE,
napannefibHbll  NEePeHOC, CUMMMETPUSA Ha MNJOCKOCTU U B
NPOCTpaHCTBEe, NOBOPOT, NpeobpasoBaHne nogobus, nogobHble
durypbl; ymeHNe pacno3HasaTb paBHble U NOgO6HbIEe hurypbl, B
TOM 4ucne B Npupoge, UCKYCCTBE, apXUTEKType; NCMob30BaThb
reOMeTPUYECKME OTHOLUEHUS MNPW pPeLleHMM 3afjad; HaxoauTb
reoMeTpuyecKne BenuYMHbI (4nvHa, yron, nnowaab, 06bLEM) npu
peleHnn 3agad n3 apyrnx y4ebHbiX NpegMeToB N U3 peasibHOW
XKN3HW; YMEHNE BbIYMCNSATb MEOMETPUYECKNE BENYUHbBI (AnnHa,
yron, nnowagb, O06bEM, nnowagab MOBEPXHOCTN), WCMONb3ys
N3y4eHHble (OpMyNnbl M MeToAbl, B TOM 4ucne: nfaowanb
NOBEPXHOCTU NupamMubl, NPU3Mbl, KOHyca, uuanHapa, niowanb
cepbl; 00BLEM Kyba, MPSAMOYronNbHOro napannenenuneaa,
numpamngpl, Npu3mbl, LMANHOPA, KOHYCa, Wapa; yMeHne HaxoguTb

OTHOLLEHE OOBEMOB MOAOBHbLIX huryp
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YmeHune onepumpoBatb MNOHATUAMU. NPAMOYrojsibHadA cuctema

KOopAunHaTt, BEeKTOp, KoopAaunHaTtbl TOYKW, KOOpAWMHaTbl BEKTOpPA,




CymMMa BEKTOPOB, NMPOM3BEAEHNE BEKTOPA Ha YNCIIO, Pa3foXKeHne
BeKkTopa Mo 6asncy, CKansApHoe npou3BedeHne, BEKTOPHOe
npou3BefeHne, yron MexXxay BeKTopamu; YMeHMe UCMosib30BaTb
BEKTOPHbIN U KOOpAUHATHbIA ~ MeTon AN pelleHUs

reoMeTpmny4eCKnx 3agad 1 3agad opyrumx yLIe6HbIX npegmeTonB
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YMeHne BbliOMpaTb MOOXOAALWMI METOL AN pelleHus 3agayu;
NOHUMAHNE 3HAYMMOCTU MaTeEMaTUKN B N3YYEHUN NPUPOAHbLIX W
0O6LLECTBEHHbIX MPOLECCOB N SIBMEHWUA; YMEHWe pacno3HaBaTb
NposBNEHME 3aKOHOB MaTeMaTUKM B MWCKYCCTBE, YMEHME
NpUBOAUTL NMPUMEPbI MaTeEMATUYECKNX OTKPbITUA POCCUNCKON 1

MVPOBOMN MaremMaTn4eCKomn HayKu




NMEPEYEHDb SJIEMEHTOB COAEP>XXAHUA, MPOBEPSEMDbIX HA El3 MO
MATEMATUKE

MpoBepsieMblil 3n1IeMeHT coiepXXaHusi

Kon
1 YHucna n BblHUCNEHNSA
1.1 HaTtypanbHble 1 uenble uncna. MNpusHaku gennmmMmocTn LenbiX Yncen
19 PaunoHanbHble  4ncna. OOGbIKHOBEHHblIE W OECATUYHbIE  Opobu,
' NPOLEHTbI, BECKOHEYHbIE Nepnognyeckmne apoodn
13 ApU(PMETMHECKNIA KOPEHb HaTypanbHOW cTeneHn. [enctems c
' apnOMETNYECKMUN KOPHSAMW HaTypasibHOW CTENEHN
14 CteneHb C uenbiM nokasateneM. CTeneHb C paynoHasbHbIM
' nokasatenem. CBoncTea cTeneHu
15 CuHYC, KOCMHYC W TaHreHC 4UCNOBOrO aprymeHta. ApPKCUHYC,
' APKKOCWHYC, apKTaHMeHC YNCNOBOro apryMmeHTa
1.6 Jlorapudm yncna. [lecatuyHble n HaTypasnbHble norapumbl
LencTteutenbHbie 4yucna. ApudmeTnyeckune onepauun c
1.7 AEeNCTBUTENbHBbIMU Ymucnamun. [NMpubnu>kEHHbIE BbIMMCNEHNSA, Npasuna
OKPYreHNs, NPUKNGKa N oLeHKa pesynbstaTta BblHUCIEHNI
1.8 NMpeobpazoBaHne Bblpa>keHN
1.9 KomMnnekcHble Ynucna
2 YpaBHeHUs 1 HepaBeHCTBa
2.1 Llenble n gpo6Ho-paumoHanbHble ypaBHEHUS
2.2 VppaunoHanbHble ypaBHEHNS
2.3 TproHoMeTpuyecKne ypaBHeHs
2.4 [MokazaTenbHble 1 norapnmmyeckue ypasHeHNs
2.5 Llenbie n gpo6HO-paumoHanbHble HepaBeHCcTBa
2.6 NppauynoHanbHble HepaBeHCTBA
2.7 MokazaTenbHble 1 norapudmMuyeckne HepaBeHcTBa




2.8

TpI/IFOHOMeTpI/I‘-IeCKI/Ie HepaBeHCTBAa

2.9 CunctemMbl 1 COBOKYMHOCTM YPaBHEHUIN N HEPABEHCTB
2.1
0 YpaBHeHUs1, HepaBeHCTBa N CUCTEMbI C NapameTpamim
2.1
] MaTtpuua cnctemsl IMHENHbIX ypaBHeHM. Onpegenntens MaTpuupl
3 OyHKUMN 1 rpadukn
DyHKUMA, cnocobbl 3agaHna yHKuun. Mpaduk dyHkuun. BsanmHo
3.1 obpaTHble (PyHKUMN. HYETHbIE N HEY€THble (PyHKUMW. [Nepuoanyeckne
dyHKLMN
O6nacTb OnpegeneHnss M MHOXECTBO 3HadeHun yHkumn. Hynu
3.0 pyHKLMN. MpomexxyTKu 3HaKOMOCTOSAHCTBA. [MpoMexyTKu
' MOHOTOHHOCTU  DYHKUMKN. MakcumMymbl N MUHUMYMbI  DYHKLAN.
Hanbosnbluee n HaumeHblLlee 3Ha4YeHne (PYHKLMN Ha NPOMEXYTKE
33 CteneHHas QyHKUMS C HaTypasibHbIM M LUenbiM nokasatenem. Eé&
' cBouncTBa n rpaduk. Ceonctea n rpadmk KOpHS N-0il CTENEHN
3.4 TpuroHoMeTpudeckue pyHKUUKN, X CBONCTBA N rpauKku
35 MokasatenoHas wu norapudmmnyeckass QyHKUUKM, WX CBOWCTBA WU
' rpadukn
3.6 Toukn paspbiBa. ACMMNTOThI FpadunkoB yHKUm. CBoncTBa (PyHKLUNA,
' HenpepbIBHbIX HA OTPE3Ke
3.7 MocnepgoBaTenbHOCTN, CNOCOObLI 3aAaHNsA NocnenoBaTelbHOCTEN
38 ApudmeTuyeckasn n reometpuyeckas nporpeccun. dopmyna CnoXKHbIX
' NPOLEHTOB
4 Havana matematn4eckoro aHanmsa
4.1 MpounssogHasa pyHKUMK. NponssofHble aneMeHTapHbIX YHKLMIA
NMpumeHeHne MNpou3BOAHOM K  UCCnegoBaHMio  (PyHKUMA  Ha
4.2 MOHOTOHHOCTb W  3KCTpeMyMbl. HaxoxpeHune Haunbonbwero u
HaVMeHbLUEro 3Ha4YeHns PyHKLMM Ha OTpesKe
4.3 lNepBoobpasHas. NHTerpan




MHo>XecTBa 1 normka

MHO>XecTBO, onepauunM Hag MHOXecTBamu. [uarpammbl dinepa —

5.1
BeHHa

5.2 Jloruka

6 BepodaTHOCTb 1 ctatuctmka
6.1 OnuncatenbHas ctatucTnka
6.2 BeposaTHOCTb
6.3 KombunHaTtopuka

7 feomeTpus
7.1 durypbl Ha NMIOCKOCTU
7.2 [MpsiMble N NNOCKOCTN B NPOCTPaHCTBE
7.3 MHororpaHHuKm
7.4 Tena n NOBEPXHOCTM BpaLLEeHUs
7.5 KoopanHaThl 1 BEKTOPSI




YYEBHO-METOANYECKOE OBECIMNEYEHUE OBPA30BATEJIbHOIO
MPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI OJ11 YHEHUKA

1 Anre6pa n Ha4ana marematmndeckoro aHanmsa. 10-11 knaccel. basoBsbliin 1
yrny6neHHbIn ypoBHU. Y4ebHnk. ®rOC. Anumos LL., MNMpoceeleHne, 2022r.

2 TeomeTpus. 10-11 knaccbl: y4ebHUK ons 06LeobpasoBaTenbHbIX YHPEXOEHWI:
6a308BbIin 1 NpodubHbI yposHW/[J1.C. ATaHacsH, B.®. Byty3sos, C.b. Kagomues 1

ap.J/M.: MNpoceeleHne, 2022

METOOUYECKUE MATEPUAJIbI ANg YYUTENSA

1 «EM9 3000 3apa4 ¢ oTBETAMUM NO MaTeMaTuKe», N3AaTeNbCTBO «OK3aMeH»,
M.,2011r.

2 Anrebpa 1 Hayana matemaTtumyeckoro aHanusa. 10-11 knaccol. basoBbi n

yrnyoneHHbln ypoBHU. YyebHuk. ®IFOC. Anumos LLL., MNpoceelueHne, 2022r.

LUNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbI CETU
MHTEPHET

1 https://m.edsoo.ru/7f42d862

2 caunt «Pewwy EM9»

3 cant «Anekc JlapuH»

4 OTKpbITbI 6aHK 3agaHun GUTMN



