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NMOACHUTEIIbHASA 3AMUCKA

O6wan xapakrepucTuka Kypca

HacTtosawasa paboyas nporpamma kypca «OTaenbHble Bonpockl anredbpbl» paspaboTaHa B
cooTBeTCTBUM C TpeboBaHMAMK heaepanbHOro rocyaapCTtBeHHOro obpasoBaTenibHOro cTaHgapTa
OCHOBHOro obuero obpasoBaHusa (ganee — ®rOC OOO) m HanpaBneHa Ha oOpraHM3auuto
oby4YyeHnsa mMatemaTuyeckoMy COAepXaHuto, BbIXxoasAwemy 3a pamku degepanbHon paboyen
nporpammbl N0 y4yebHoMy npeameTy «MatemaTuka» (6a30Bbii YpPOBEHb) OCHOBHOrO 06LLEro
obpasoBaHusa (ganee — OPI1), ¢ y4eTOM MCNONb30BaHUA BUOOB OeATENbHOCTU OBy4varoLimxcs,
OTJIMYHBIX OT YPOUHbIX.

[pu paspabomke NpoepamMmbl ydumbsiganuck credyrouue OOKyMeHmMbI:

— nucbmo MuHuctepcTBa npocselleHus Poccunckon ®epepaumm ot 5 nonga 2022 r. Ne TB-
1290/03 «O HanpaBneHUn MeTOANYECKUX pPeKoMeHZaunn» no opraHusaumMm BHEYPOYHOW
AEATEeNbHOCTM B paMKax peanuM3aumm OOBHOBNEHHbIX deaeparnbHbIX FOCYAapCTBEHHbIX
obpasoBaTenbHbIX CTaHAAPTOB Ha4YanbHOro o6LEero n 0CHOBHOro obuwero obpasoBaHus;

— pacnopsikeHue lNpasutensctea Poccunckon degepaumm ot 19 Hos6pa 2024 r. Ne 3333-p
«O6 yTBEpXOEHUM  KOMMMEKCHOro nraHa MeponpuATMA  NO  MOBbLIWEHUIO  KayecTBa
MaTemMaTU4YeCKoro n eCTeCTBEHHO-Hay4yHoro obpasoBaHus Ha nepuog Ao 2030 rogay.

AKTyanbHOCTb Kypca

B ycnosusx peanusaumnm Takon CTpaTtermyeckon 3agaydu, kak JOCTMKEHMNE TEXHONOrMYecKoro
CyBepeHuTeTa CTpaHbl, neped MaTteMaTtMyeckmm obpasoBaHWEM B YMCME FMNaBHbIX MOCTABEHbI
crniegyrowme Lenu: passutme TBOPYECKUX N UccnenoBaTenbCknx cnocobHocTen obyvarowmxea, nx
noaroToBka B npouecce oby4yeHns matemaTuke K Bblbopy npodeccun, CBs3aHHbIX C pa3BUTUEM
TOYHbIX W €CTEeCTBEHHbIX HayKk M TexHomnorMnh. Kak BaXHbI KONMMYECTBEHHLIN MoKasaTenb
MOBbLILLIEHNS] MHTEPECA K MaTeMaTUKe BbIOENSETCA POCT KONMMYECTBa BbIMYCKHMKOB, BbiOMparOLLnX
Ha rocyapCTBEHHON UTOrOBOW aTTecTaumm 3K3aMeH No MatemaTuke Ha NPoUNIbHOM YPOBHE.

OcBoeHue npeanaraemon Nporpammbl CNOCOGCTBYET MOBLILEHNIO Y 0Oy4alOLNXCA YPOBHS
MOTMBALNN K U3YYEHUIO MaTEMATUKN, K NPOLOIMKEHUIO n3ydeHna matematmkm B 10—11 knaccax Ha
yrnybrneHHOM YpOBHE W OpPUEHTUMPYET Ha BbIOOP €OUHOro roCy4apCTBEHHOrO 3K3amMeHa Mo
MaTemaTtuke npodunbHoro ypoBHs. Kpome Toro, ocsoeHue npeanaraemoro B [lporpamme
coAaepXXaHuns NO3BOMSIET PaCLUMPUTL KPYr pellaemMblXx MaTemMaTUYECKMX 3a4ad 3a CYET BKITHYEHUS
npobnemMHbIX, HeCTaHOapPTHbIX 3ada4y, 3agad NPUKNaAgHOro  XapakTepa,  BbINOSIHEHUSA
nccnepoBartenbckMx paboTr, B TOM 4YMCMEe C MEeXnpegMeTHbIM COoOepXXaHUeM, U3yYeHUus
AONONHUTENBbHBLIX BOMPOCOB Kak TEOPETUYECKOrO, TaK U NPaKTUYECKOro xapakrepa.

MpeaycmoTpeHHble [Mporpammon Buabl OEATENbHOCTM — WHAMBMAYANbHas M rpynnoBas
NpOEeKTHaa 1 nccrnegoBaTenbckaa OeATeNbHOCTb — CMOCOOCTBYHOT pasBUTUIO NO3HABaTElbHbIX,
PErynaTUBHbIX U KOMMYHUKATMBHbIX yMeHun obydatowmxcd. lNMporpamma coOTBETCTBYET maee
pacLMpeHns NpUKNagHoM HanpaBneHHOCTU Kypca MaTemMaTuKM Ha YpOBHE OCHOBHOMO obLiero
obpasoBaHus. Peanusaumsi Kypca CnocoOCTBYeT BbISIBIEHWMIO TanaHTAMBbLIX WM OAapeHHbIX
obyyvaroLmxcs, NnogaepXKe X TanaHToB U Pa3BUTUIO CNOCOBHOCTEN.

B OonbwunHCTBE TeM Kypca npegnonaraeTtcs BbINOSIHEHWE WCcreaoBaTesnbCkux paboT.
Y4yebHOe uccnegoBaHne nNo matematvke B 9 knaccax npegnonaraeT nonyvyeHme cyObekTMBHO
HOBOro Ansi obyyatolleroca pesynbtata M HanpasneHo Ha opMUpPOBaHME UCCefoBaTENbCKUX
YMEHU: BblaeneHne npobnembl, OpraHuM3auus W aHanuad [OaHHbIX, BbIABMXEHME [MNoTe3bl,
npoBepka rmnoTesbl, GOpMynMpoBaHNEe BbIBOOOB U NpeAcTaBrneHne pe3ynbTaTtoB Ha rpamMoOTHOM
MatemaTmyeckoMm A3blke. lNporpamma moxeT ObiTb BOCTpeboBaHa oby4valrowmmMncs, KoTopble
UMEIOT MHTEPEC K U3YYEHU0 MaTeMaTuKW, FTOTOBATCA K y4acTU0 B ONMMNMagdax LUKOSIbHUKOB MO
MaTemMatuke 1 yrnybneHHomMy U3y4yeHuio MaTeMaTkn Ha YpoBHe cpefHero obuero obpasoBaHus.



Llenb 1 3agaum Kypca

Peanusauus BHEYPO4YHOW 0eAaATenbHOCTH aBnseTcs HeoTbemnemMon 4YacTbio
obpasoBaTenbHOro npouecca, obecneunmBass B TOM 4YuUCNEe BO3MOXHOCTb (OPMUPOBAHUSA
obpasoBaTenbHbIX MPOrpaMm PasfMYHOrO YPOBHSI CMIOXHOCTU W HanpaBfEHHOCTU C y4eToM
obpasoBaTenbHbIX NOTPEBHOCTEN N CNOCOBHOCTEN 0By4YalOLLMXCS, BKIIOYaa O4apeHHbIX AETEN.

Llenb Mporpammbl — o6ecneunTs nHanemayanbHble NOTPeOHOCTM 06yYatoLWNXCA B U3YyHEHWM
coAaepXXaHnsa MmatemMaTuKK, BbIXOAALLErO 3a paMKku nporpaMmmbl 6a30BOro ypoBHS.

3apaum Kypca:

1. MNoBbIWEHNE YPOBHA MaTeEMaTMYECKOM NOArOTOBKN 0Oy4atoLNXCH, pa3BuTme yCToOM4MBOro
NMHTepeca K ydebHoMy npeameTy «MaTtemaTtumkar.

2. PasButne  TBOpYeCcKMX  crnocobHocTewn, NPOCTPaHCTBEHHOIO BOOGOpaxeHus,
TEOPEeTUYECKOrO MbILLMIEHMS M MaTeMaTUYEeCKOM MHTYUUUWU, YMEHWUW paccyxaaTb NOrnYeckn u
aHanuampoBaTb CUTyaLUN.

3. YrnybneHvne n 3akpenneHve 6a30BbiX 3HaHUN, POPMMPOBAHME YCTONYMBLIX HaBbLIKOB
peleHns HecTaHOapTHbIX W ONMMNUAAHbLIX 3aday, OCBOEHME HeCTaHAapTHbIX MNOAXOO4OB U
OpUIrMHanNbHbIX PeLUEHUN.

4. O3HaKoMIEeHNEe C OOMNOMHUTENBbHLIMU pasgenamMmm MaTeMaTuKu, BbIXOASLWMMU 3a paMKu
©a3oBoro kypca.

5. BocnMtaHne caMOCTOATENbHOCTN, HACTOMYMBOCTU U OPraHN30BaHHOCTU B XO4e peLleHust
CNOXHbIX 3a4au.

6. PasButne HaBbIKOB KOMaHOHOW paboTbl, OPY>KECKOro ComnepHMYecTBa W 340POBOWN
KOHKYpPEHLMM Cpean CBEPCTHUKOB.

7. TopgrotoBka oOOy4valOWMXCA K y4acTUIO B  LWKOSbHbIX, PAaNOHHbIX, TOPOACKMX,
pernoHanbHbIX, BCEPOCCUNCKUX ONMMNMagaax, KOHKypcax U COpeBHOBaHMAX NO MaTteMaTtuke.

8. [lloBblleHMe YpOBHS rPaMOTHOCTM B 06GnNacTm MCNonb3oBaHUA «MaTeEMaTUYECKNX
naketoB», obecneyMBalWMX aBTOMATM3aUMIO MNPOLIECCOB MOWUCKa, aHanui3a, ob6paboTkuy,
co3gaHus, nepegaudn, dopmanu3aumm (B BMAE CTATUYECKMX W OMHAMUYECKUMX TrPadouKoB,
anarpaMmm 1 nNpoymx BM3yanuaaumn pesynbTaToB aHanM3a u MatemMaTUdeckux 3aKOHOMEPHOCTEN)
B npouecce y4ebHoN OeATEeNbHOCTU NPY U3YYEeHUN MaTeEMaTUKM.

9. PasBuTMe TBOPYECKMX CMOCOOHOCTEN, TEOPETUYECKOro MbIWfEHUsT Ha OCHOBE
NCNOoNb30BaHMA LNPPOBbLIX NHCTPYMEHTOB (B TOM YMCIe «MaTteMaTUyYeckmx naketoBy) B obnactu
MOAENMPOBaHNSA, UMUTALUUM W UHTepnpeTauum abCTpaKTHbIX MaTeMaTU4ecknx OOBLEKTOB U
o6pa3oB B BMAE pa3nuyHbIX Bu3yanu3auunm (B TOM 4uMcCne MNpOCTPAHCTBEHHbLIX OOBLEKTOB).
Mporpamma paspaboTaHa C Yy4YyeTOM pekomeHgauunm deaepanbHon paboyen nporpaMmmbi
BOCNUTaHMs. B 4yacTHOCTM, OHa YyuMTbiBaeT MCUXOMOro-negarorndeckne ocobeHHOCTH
COOTBETCTBYHLLEN BO3PACTHOM KaTeropmm oby4aroLLmnxcs.

Takum o6pasom, peanusayusi [lpoepammbl codelicmeyem OJlyHEHUK  CrIeQyouUX
pe3yrnbmamos:

— [AOCTWXeHue obyyallMMUCs NIaHUPYEMbIX  JIMYHOCTHbLIX, MeTanpeaMeTHbIX W
npeaMeTHbIX pes3ynbTatoB, B T. Y. COOTBETCTBYHOLWIMX YrnybGreHHOMY YPOBHK UW3y4YeHUus
MaTeMaTuKu;

— pasBUTUE NMYHOCTKN OByvaroLwmxcs, OOPMUPOBAHMIO N YOOBMETBOPEHUIO MX COUMANbHO
3Ha4YMMbIX UHTEPECOB N NOTPEBHOCTEN;

— camopeanu3aumsa obyyatoLmxcs Yepes y4acTne BO BHEYPOUHOWN AEATENbHOCTM.

MecTo Kypca B o6pa3oBaTesibHOM npouecce

Tematnyeckoe nnaHupoBaHue B nporpamme kKypca «OTaenbHble Bonpochkl anredpbi»
COCTaBIIEHO TakK, YTO pacrnpegenieHMe coaepXxatefibHbIX pa3fgenoB B HEM CUHXPOHM3MPOBAHO C



obsizaTtenbHOM nporpammon 6as3oBoro ypoBHSA. Peanusauusi cogepxaHua npegnaraetca B
dopmax, OTNUYHBIX OT YPOYHbIX. CredyeT OTMETUTb, YTO AaHHbIN KYpC B OCHOBHOW LUKONE
BbICTpaMBaeTCs He TOSMbKO Ha pacLUMpeHnn MaTeMaTuyeckoro cogepkaHus 6a3oBoro ypoBHS, HO
N Ha NOBbILEHNN YPOBHS COXHOCTU 3a4ady, npeanaraeMblx AN peLleHns.

Mpn peanusaumm lNporpammbl nepBas 3agjada ydutensa COCTOMT B TOM, 4TOObl co3gaTb
HeobxooMMble yCroBusa Ans NpuobpeTeHnss U pasBUTUA YMEHUIN, CBSA3aHHbIX C NPOBEAEHMEM
nccrnegoBaHMn Ha maTeMaTudeckoMm cogepxaHuu. [Ons peweHuns aton 3agaym B [lporpamme
0603Ha4YeHO MeCTO 1 CHOPMYNMPOBaHbI TEMbI 115 NPOBEAEHUS UccrefoBaTeNbCKnx pabor.

BTopasa 3agava yuutena no peanusauuun lNporpammbl cBfi3aHa C BO3MOXHOCTbIO cO3aTb
ycnosua ans obpaboTkn 1 npeacTaBneHns MHoOpMaumMmM Hay4yHOro coaepXaHusa (B TOM vucne ¢
ncnosnb3oBaHMeM UMGPOBLIX MHCTPYMEHTOB) NPW OpraHv3auuMM WHOVBWAOYanbHOW W rpynnoBOWM
NPOEKTHOWN OesATeNbHOCTH.

dopmsbl aeaTenibHoOCTU obyvarowmxcsa npegycMmatpusaroT aKTUBHOCTb "
CaMOCTOATENBHOCTb, COYEeTalT UHAMBUAYANbHYIO N rPyNnoByo paboTy, OTNMYATCA OT YPOUHbIX
bonee LWUMPOKMM MCMNOSIb30BaAHNEM MCCReaoBaTeSNIbCKOM U MPOEKTHON AEATENbHOCTU, peLleHnem
HecTaHOapTHbIX 3a4ay v ap.

Peannzauus lNMporpammbl npegnonaraeT covyeTaHne pasnuyHbiX opM rpynnoBon paboTbl
(Bnckycens; maTeMatmyeckoe COpeBHOBaHME; NPAKTUKYM; BbIOOp TeMbl NpoeKTa, NnaHupoBaHue
paboT, pacnpefeneHve ponen, B3auUMOOLEHKa MNpW BbINOSIHEHUU [PYNMNOBbIX MPOEKTOB W
nccnegoBaHnn) U MHanBMAyansHoM paboTbl (BbINOSIHEHWE WHOMBMAYANbHOrO UCCNedoBaHWs, B
TOM YUCIe C UCMONb30BaHMEM LMPPOBbBIX MHCTPYMEHTOB; NpoBeAeHe YCTHOrO 000CHOBaHNA Npu
peleHnn HecTaHO4apTHbIX 3afad, 3adad MoBbIWEHHOrO YPOBHS  CIIOXHOCTW; MOCTpOeHue
MaTtemaTuyeckMx Modenen, ux uccrefoBaHue; UHTepnpeTaumsa MosfydeHHbIX pes3ynbTaToB npu
peweHnn 3agad C MexnpeaMeTHbIM W MPaKTUYEeCKUM CcoAepXaHueMm; MOUCK, WMHTepnpeTaums,
npeobpasoBaHMe U NPUMEHEHUEe MaTeMaTUdyeckon WMHOopMaunn; CaMOCTOATENbHOE OTKPbITUE
HOBOro matematmdeckoro ¢gakra). icnonb3oBaHune Takmx copm paboTbl NOMoraeT passuBaTtbh Yy
obyyvalLnxcsl, C OOAHOW CTOPOHbI, HaBblKW BOCMPUATUA HOBOW WHOpMaLUU MpU pasfimnyHbIX
dopmax ee nogayu, a C OpPyrom CTOPOHblI — aKTUBHOCTb, CAMOCTOATENbHOCTb U CNOCOBHOCTbL K
TBOpYyecTBy. OcBoeHue [lporpammbl AOMKHO AOMOMHATL M pasBMBaTb 3HAHUS WU YMEHUSA
obyvarowmxca B obrnactu matemaTuku, OpueHTUpoBaTb MX Ha OOydeHWe B cpegHeun LWKone B
Knaccax, npegycmaTpuBalolMX OCBOEHME MaTeMaTuKM Ha yrrybrneHHOM ypoBHE, B 4aCTHOCTU
TEXHOSIOrM4Yeckoro Npouns, a Takke cnocobCcTBoBaTh coLManbHOMY (POPMUPOBAHUIO JIMYHOCTH
obyvaroLmxcs.

lMporpamma Kypca paccymtaHa Ha 17 yacos.



COOEPXAHUE KYPCA
YpaBHeHUA n HepaBeHCTBa

bukBagpaTHble  ypaBHeHuMs. MeToabl  paBHOCWMbHBIX  NpeobpasoBaHWA,  3aMeEHbI
nepemMeHHon, rpadmMyeckoro Metoga npu pelleHnn ypaBHeHun 3-u n 4-n cteneHen. PeleHne
HepaBeHCTB, coepXalwmx 3Hak moayns. HepaBeHCTBO C ABYMsS nepemMeHHbiMU. [MpymeHeHue
rpacpmyeckoro metToaa peLleHnsa CUCTEM HEPABEHCTB C ABYMSI NepeMeHHbIMN. PewweHne apobHo-
pauMoHanbHbIX ypaBHEHUW M HepaBeHCTB. [10CTpoeHue rpaguKkoB ypaBHEHUA, B TOM 4ucrie C
ncnonb3oBaHMEM UUPPOBLIX pecypcoB. [puBoanTb rpaduyeckytd UHTepnpeTaumioo peLleHus
ypaBHEHUS C ABYMS NepeMEHHbIMU U CUCTEM YpaBHEHWU C OBYMS NepeMeHHbIMKU. MccnegosaHue
CUCTEM HENUHENHbIX YpaBHEHU C NapaMeTpoM. PelleHne HepaBeHCTB C ABYMS NepeMeHHbIMU U
NX CUCTEM.

Uccnedosamernbckue pabombi: pelleHMe 3agady C napamMetTpamu — anrebpanyeckum
MeTOoA0M; rpacnyecknm MeTogoM.

Anrebpanyeckue BbipaxeHuUsA

CTeneHb C paumMoHanbHbIM nokasaTenem.

OnpefgeneHne KOPHA N-N CTENEHU U CTENEHN C pauMoHaribHbIM NoKa3aTesieMm.

[MpuMeHeHVe onepauun U3BNevYeHUs KOPHS N- CTeneHun, UCNonb3ys Npu HeobXxoaAMMOoCTU
KanbKynsatop. BeluncrneHme 3HadeHnst cteneHun ¢ paunoHanbHbiM nokasaTtenemM. OueHka 3Ha4YeHUn
KOPHS N-N CTeneHu, 3HayeHwe CTeneHn C paumoHarnbHbIM MoKa3aTeneM UenbiMu Yucrnamm u
AecaATUYHbIMM gpobsmn. CpaBHeHME M ynopsgovMBaHWEe paumoHanbHbIX U MppaunoHanbHbIX
yucen, 3anucaHHbIX C MOMOLLBLID KOPHSA N- CTEMEHW, CTEeNeHu C pauuoHasnbHbIM nokasaTesniem.
BbinoniHeHMe TOXAECTBEHHbIX Npeobpa3oBaHWi BbIpaXXeHU, codepXKallmx KopeHb N-h CTeNeHwn,
cTeneHb C pauMoHanbHbIM NnokasaTesniem.

PYHKUNMN

MoHATME «YHKUMA». [lpMEHeHMe CBOMUCTB MYHKUMW: HYNU QYHKUUK, NPOMEXYTKU
3HAKOMOCTOAHCTBA (YHKUMWN, NPOMEXYTKM BO3pacTaHns U ybbIBaHMS (OYHKUMWU, 4YeTHble W
HeyeTHble (yHKUMK, Hanbonbllee N HauMeHbluee 3HavyeHusi (PYHKUMM MNpyU peLleHun 3agaud.
MocTpoeHmne rpacdmkoB yHKUMIA C noMoLLbto npeobpasoBaHun suga: f(x) —f(x) + a; f(x) — f(x +
a); f(x) — kf(x), f(x) —=f(| x |), f(x) — | f(x) |.

PacnosHaBaHne CTeneHHbIX QYHKUMA U NOCTPOEHWE 3ICKU30B TpadnKoB CTEMEHHbIX
YHKUMIA C HaTypasibHbIMK MOKa3aTenamm pasHom YeTHOCTU. VMcnonb3oBaHMe CBOWCTB rpadoukos
CTEMEHHbIX (YHKUMIA C HaTypanbHbIMX noKasaTensaMmm npu peweHun 3agad. [lloctpoeHue
rpacbuKkoB PYHKUMIA y= VX, y = VX, y = | X |.

Uccnedosamernbckass paboma: noBedeHue QyHKUMM U ee rpadmka B 3aBUCMMOCTU OT
napameTpa.

Yucnosble nocnenoBaTenbHOCTU U Nporpeccumn

OnpepgeneHve BMAOB NoOCNefoBaTENbHOCTEN:  OrpaHMYEHHasi MocrneaoBaTesibHOCTb,
MOHOTOHHO BoO3pacTatouwas (ybbiBatowasi) nocnegoBaTtenbHOCTb. [peacrtaBneHne 6eCKOHEYHbIX
nepuognyecknx papoben B BuAe OObIKHOBEHHbIX. 3HAaKOMCTBO C MOHATUEM CXOOMMOCTU
nocrnegoBaTenbHOCTW, HaxoXaeHue CyMMbl 6GeckOoHeyHO ybbiBalowen reomeTpuyeckon
nporpeccun. NpumeHeHne meToga MaTteMaTUYECKON NHOYKLUN.

Uccnedosamernbckass paboma: noBegeHue nocrnegoBaTenlbHOCTEN — OT rUNoTesbl O
AokasaTernbCTBa.



NMIMAHUPYEMbIE OBPA30OBATEJIbHbIE PE3YJIbTATDI

JINYHOCTHBDLIE PE3YJIbTATDI

1) nampuomu4yecko20 80CrnuUMaHuUs:

- NPOSsIBNIEHNE UHTEpPECA K MPOLUIIOMY N HACTOALLEMY POCCUNCKON MaTEMATUKN;

- LIEHHOCTHOE OTHOLWIEHNE K [OCTMXKEHUSIM POCCUMNCKUX MaTeMaTUKOB W POCCUMCKOMN
MaTEMaTMYECKOWN LLUKOSbI, K UCMOMb30BaHMIO 3TUX AOCTUXKEHUN B APYrMX HaykaxX U NpUKNagHbIX
chepax;

2) epax0aHCKo20 U OyXO8HO-HPa8CMEEHHO20 80CMUMAaHUS:

FrOTOBHOCTb K BbINOSIHEHNIO 00SA3aHHOCTEN rpaxdaHuHa W peanu3auum ero npas;
npeacraBfieHne 0 MaTeMaTUYeCKNX OCHOBaX (PYHKLMOHMPOBAHUSA PasfiMyHbIX CTPYKTYP, SBNEHUNA,
npoueayp rpaxanaHckoro obuiectea (Hanpumep, BbIGOPbI, ONPOCHI), FOTOBHOCTb K OOCYXOEHWUIO
3TNYECKMX NpobnemM, CBA3aHHbIX C NPaKTUYECKUM NPUMEHEHNEM AOCTUXKEHUN HaYKW; OCO3HaHWEe
BaXXHOCTN MOPanbHO-3TUYECKMUX MPUHLMIMOB B AEATENBHOCTM YYEHOrO;

3) mpydogoz2o eocriumaHusi: YyCTaHOBKa Ha aKTMBHOE y4vacTue B peLleHUN MNpakTUYecKuX
3afay MaTeMaTM4YecKon HanpaBfieHHOCTU; OCO3HAHNE BaXXHOCTU MaTemMaTU4ecKkoro obpasoBaHus
Ha NPOTSHKEHUN BCEW XMU3HW ONHA yChewHoW npodeccuoHanbHOM AeATenbHOCTU U pasButue
HeobXo4MMbIX YMEHW; OCO3HaHHbIX BbIGOP W MNOCTPOEHUE WHAMBUAYANbHOW TpaekTopun
00pa3oBaHMst M JKMU3HEHHbIX MMaHOB C YYETOM JIMYHbIX WHTEPECOB W OOLLECTBEHHbIX
noTpebHocTen;

4) acmemu4yecKko20 80crnumMaHus: cnoCOBHOCTb K AMOLNOHANbHOMY

N 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUyecKnx OOBbEeKTOB, 3adad, PEeLUeHWUn, PacCy>KAEeHWMN;
yMEeHNe BMAeTb MatemMaTnyeckme 3aKOHOMEPHOCTUN B UCKYCCTBE;

5) ueHHocmu Hay4YHO20 MO3HaHUs: OPUEeHTaUNA B AEATENbHOCTM HA COBPEMEHHYIO CUCTEMY
Hay4HbIX npeacTaBneHMn 06 OCHOBHbLIX 3aKOHOMEPHOCTAX pasBUTUS YerioBeka, npupoabl U
obLecTBa; NOHUMaHMe MaTeMaTUYECKOM HayKM Kak cdrepbl YernoBeyeckon AesaTenbHOCTU, 3TanoB
ee pasBuUTMS U 3HAYMMOCTU ONS PasBUTUS LUMBUNU3aUUKW, OBNageHue A3blkoM MaTteMaTuku U
MaTeEMaTMYEeCKON KynbTypoOW Kak CpeacTBOM MNO3HAHWA MWpa; OBflafeHMe  HaBblKamu
nccnepoBaTenbCKOM AeATENbHOCTY;

6) ¢busuyeckozo gocriumaHusi, hopmMupo8aHuUsi Kynbmypbl 300p08bS WU 3IMOLMOHANbHOIO
Gnaronony4ms: roTOBHOCTb NPUMEHATb MaTeEMaTUYECKME 3HaHMA B MHTEpecax CBOEro 340poBbs,
BeJeHus 300poBoro obpasa XusHu (30opoBoe nNuTaHue, cbanaHCUPOBAHHLIN PEXUM 3aHATUA U
oTablxa, perynspHas duandeckass akTMBHOCTb), CHOPMMPOBAHHOCTL HaBblka pedriekcuu,
npu3HaHue CBOEro npasa Ha oWMBKy 1 TaKoro e npasa Apyroro YenoBeka;

7) 9KO/I02U4ECKO20 B80CMUMAHUS. OPUEHTauusa Ha NPUMEHeHUne MaTeMaTUYecKMX 3HaHWN
ANSA pelleHns 3adad B o6nacTn COXpaHHOCTM OKpyKatollen cpenbl; niiaHMpoBaHWE MOCTYMNKOB U
OLEeHKa WX BO3MOXHbIX MOCNEACTBMA ANA OKpyXatollen cpeapl; OCo3HaHue rrnobanbHoro
XapakTepa 3KoSorm4ecknx npobnem n nytem nx peLleHus;

8) adanmauyuu K USMEHSIIOUWUMCS yYCrio8uUsIM coyuarnbHOU U npupoOHOU cpeobi:

rOTOBHOCTb K [OEWCTBUSIM B YCMNOBUSIX HEONPeAeneHHOCTWU, MOBLILEHUIO YPOBHS CBOEMN
KOMMNETEHTHOCTM Yepe3 MPaKkTUYEeCKyd OeATEeNbHOCTb, B TOM YUCIE YMEHUEe Y4UTbCSa Yy OpPYrux
nogen, npuobpetatb B COBMECTHON OEATENbHOCTU HOBblE 3HAHWS, HaBbIKM U KOMMNETEHUUN U3
onbiTa Apyrux; HeobxoauMOCTb (hOPMUPOBATL HOBbIE 3HaHUSA, bopMynMpoBaTb UAEWN, NOHATUSA,
rmnoTe3sbl 06 obbekTax MU SABMEHUsAX, B TOM YUCre paHee He U3BECTHbIX, OCO3HaBaTb AedULUNTDI
COOCTBEHHbIX 3HAHWM W KOMMNETEHTHOCTEW, MfaHMpoBaTb CBOE pas3BUTME; CMOCOBHOCTb
OCO3HaBaTb CTPECCOBYHD CUTyauuio, BOCMPUHUMATbL CTPECCOBYHD CUTyauuil0 KaK Bbl30B,
TpeOyoLLMIA KOHTPMEpP, KOPPEKTUPOBATL MPUHUMAaEMbIE peLLeHUs U AeNcTBUA, opMynnpoBaThb U
oLeHuBaTb PUCKM M NocreacTsus, opMMpoBaTh OnMbIT;



9) socriumaHusi UHgbopMayUOHHOU KyIbmypbi:

NposiBNieHNe WHTepeca K WCMONb30BaHMIO LUMEPOBLIX TEXHOMOMMWA ANd OonTMMU3aumu
npoueccoB noucka, aHanu3a, o06paboTk1, co3aaHus, nepegayn MatemaTMyeckon nHpopmaumm un
BM3yanu3auuin mMatematudeckmx o6oblieHnin 1 pesynbTaToB  aHanus3a; [OTOBHOCTb K
NCMNOMNb30BaHUIO LUNMPOBLIX WHCTPYMEHTOB AN BbINOMHEHUs Yyy4ebHOoM [OeATenbHOCTU npwu
N3y4yeHnn MaTemMaTuKM; CroCOBHOCTb MNPUMEHSTb LMAPOBbIE WHCTPYMEHTbl B YCMOBUSX
peanusauuMn Mep nNo nNpeaynpexXaeHuo BO3MOXHbIX HeraTMBHbIX MOCMEeACTBUMI aKTUBHOMO W
CMCTEMATNYECKOrO NMPUMEHEHMUS LMAPOBbLIX TEXHOMOMI B y4ebHbIX Lensix.

METAMNPEOMETHbIE PE3YJIbTATbI

1. No3HaBaTenbHbIe YyHUBEpPCanbHble YY4eOHble AeNCTBUSA

1) basosble noaudeckue delicmeusi:

BbIABNATb M XapaKTepu3oBaTb CYyLWECTBEHHbIE MPU3HAKM MaTeMaTUYeCKMX OOBHEKTOB,
MOHATMI, OTHOLWIEHWA  MexXay MNOHATMAMK,  opMynupoBaTb  ONpedeneHns  MOHATUR,
yCTaHaBNMBaTb CYLUECTBEHHbIA MNPU3HaK Knaccudukaumm, OCHoBaHWUs Ansi 0000weHus u
CpaBHEHUS, KpUTEPUN NPOBOANMOrO aHanu3a;

BOCMNpUHMMATb, OpMynNupoBatb W nNpeobpasoBbiBaTb CYXOEHUNA: yTBEpAUTENbHbIE U
oTpuuaTenbHble, eAMHUYHbBIE, YacTHble N ObLLMe, YCITOBHbIE;

BbISABNATb MaTemMaTU4ecKkne 3aKOHOMEPHOCTU, B3aMMOCBS3M UM MPOTMBOpPeYUs B doaktax,
AaHHbIX, HabnogeHuaXx W YyTBEPXAEHWsX, nNpegnaratb  KpuTepum  Ons BbISIBNEHUS
3aKOHOMEPHOCTEN N NPOTUBOPEYNNA;

AenaTtb BbIBOAbl C WUCMNOMb30BaHMEM 3aKOHOB FOMMKW, OEOYKTUBHBIX WM WUHOYKTUBHbIX
YMO3aKnto4YeH1 I, YMO3aKIto4eHWI NO aHanoruu;

pa3bupaTtb AokasaTenbCTBa MaTeEMaTUYECKUX YTBEpPXAeHMN (NpsiMbleé U OT MPOTMBHOIO),
NpoOBOANTbL  CaMOCTOATENbHO  JoKasaTenbCTBa MaTtemMaTudeckux (pakToB, BbICTpamBaTb
aprymMeHTauuio, npuMBoauTb MPUMEPbI U KOHTPNPUMEPbI, MPUMEHATb METoL MaTemMaTU4ecKou
NHOYKUUKW, 0BGOCHOBbLIBaTb COBCTBEHHbIE PACCYXOEHUS;

BblGupaTb cnocob pelweHuns y4ebHon 3agayumn (CpaBHMBATb HECKOSIbKO BapUaHTOB PELLEHWS,
BblOMpaTb Hanbonee NOAXOAALLNA C y4ETOM CaMOCTOATENbHO BblAENEHHbIX KPUTEPUEB).

2) basosbie uccriedosamernbckue delicmeus:

Mcnonb3oBaTb BOMPOCHI Kak UccnegoBaTenbCKMi MHCTPYMEHT MO3HaHus, hopMynupoBaTtbh
BOMpPOChHI, huKcupyome npoTneopeyne, npobnemy, CaMoCTOATENbHO YCTaHaBNMBaTbL MCKOMOE U
AaHHOe, (hopMMpoBaTh rMNOTE3Yy, apryMeHTUPOBaTb CBO MO3ULMIO, MHEHWE;

NpOBOANTbL MO CaMOCTOSTESNIbHO COCTaBIEHHOMY MIiaHy 3KCNepUMEHT, uccregoBaHue no
YCTaAHOBMEHNIO 0COBEHHOCTEN MaTemMaTU4eckoro obbekTa, 3aBUCUMOCTEN OOBLEKTOB MeXAy
cobon;

CaMoOCTOATENBHO POopMyNMpoBaTb 0606LEHNS U BbIBOAbI MO pe3yrbTaTaM NPOBEAEHHOro
HabnogeHns, uccnefoBaHUsA,  JKCNepuMeHTa, OueHuBaTb  AOCTOBEPHOCTb  MOJSTYYEHHbIX
pe3ynbTaToB, BbIBOLOB 1 0606LeHnI;

NpOrHo3MpoBaTb BO3MOXHOE pa3BUTUE MpoLecca, a Takke BblaBUraTb NPeanorioXeHus o
€ro pasBuTMM B HOBbIX YCITOBUSAX.

3) Paboma ¢ uHgopmayuel:

BbISABNATb HEOOCTATOYMHOCTb M U3ObITOYHOCTb MHGOPMaUWUKN, AaHHbIX, HEOOXOAMMBIX ANS
pelueHns 3agauu;

BblOMpaTb, aHanuaupoBaTb, CUCTEMATU3UPOBATL W WHTEPNPETUPOBaTb WHGOPMaLMIO
pasnu4yHbIX BUOOB U hOPM NpeacTaBrieHus;



BblbupaTb popMy npencTaBneHuss MHopMaumMm M UNKCTPUPOBaATh peLLaeMble 3agayu
cxemamu, guarpammamm, MHOM rpadomMKkon N nx KombuHaumnamu;

OLUeHMBaTb  HAOEXHOCTb  MHOpMauMM N0 KPUTEPUAM,  MNPEOSIOKEHHBIM UMK
chopMynNMPOBaHHBIM CaMOCTOSTENbHO.

2. KoMMyHUKaTUBHbIe YHUBEpPCanbHble y4eOHble AeNCTBUSA:

BOCMNpUHMUMaTb M POPMYNNPOBaTb CYXAEHWST B COOTBETCTBMM C YCIOBUAMMU WU LENAMM
OOLEeHNs, ACHO, TOYHO, FPAMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX M MUCbMEHHbIX
TeKcTax, AaBaTb MOSICHEHNSA MO XO4Y pPeLleHns 3agayvym, KOMMEHTUPOBATL MOMyYEHHbIN peaynbTar;

B Xo4de OOCyxaeHus 3agaBaTb BOMPOCHI MO CylecTBy ob6CyXgaemon Tembl, Npobnembl,
pewlaeMon 3agayu, BbiCKasblBaTb MAEW, HAUENEHHble Ha MOUCK pPELLUEHUS, COMOCTaBMATbL CBOU
CY)XOEHNA C CYXOEHWAMW OPYrMx Y4YaCcTHUKOB Amarnora, obHapyxmBaTb pasfiMyine u CxXOACTBO
no3nunin, B KOPPEKTHOM hopMe POPMYNMPOBaTL pasHOrnacusi, CBon BO3paXxeHus;

npeacTaBnATb pesynbTaThl pPeELIEeHMs 3adayun, 3KCNepuMmeHTa, UCCNefoBaHWus, NPOEKTa,
CaMOCTOATENBbHO BblOMpaTb GopMaT BbLICTYNSNIEHUA C  Yy4eTOM 3agad  npeseHTaumm U
ocobeHHoCTen ayanTopuu;

NOHMMaTb M WUCMOMb30BaTb NPEeUMyLlecTBa KOMaHOHOW W WMHAMBMAYaNbHOW paboTbl npu
peweHnn y4yebHbIX MaTeMaTU4ecKux 3agad, MNpUHUMAaTb LUeflb COBMECTHOW AEATENbHOCTH,
nfaHMpoBaTb OpraHn3auuio COBMECTHOM paboThl, pacrnpeaensaTb Buabl paboT, JoroBapmBaThCs,
obcyxaaTb npouecc u pesynbtaT paboThl, 0606LaTh MHEHMUS HECKONBbKUX NIOAEN;

y4yacTBoBaTb B rpynnoBbiX ¢opmax paboTbl (obcyxaeHusi, oOMeH MHEHUW, «MO3roBble
LUTYPMbI» N UHbIE); BbINOMHATL CBOK YacTb paboTbl U KOOPAUHNPOBATL CBOM AEUCTBUS C OPYrMMM
YyreHamn KOMaHAbl, OLEHMBaTb KayecCTBO pes3ynbTarta M KayeCTBO CBOEro BKMaga B oOWwun
pes3ynbTaTt No KpUTEepPUsaM, COOPMYyNMPOBaHHbLIM Y4acTHMKaMX B3anMOLENCTBUS.

3. PerynsaTuBHbIe YyHUBepcCanbHble y4eOHble AeUCTBUSA

1) CamoopeaHu3auyusi:

BbISIBNSATb NPOBMEMbI ANSA PELLEHMNS B XXU3HEHHBIX N Y4EOHbBIX CUTYaUMNAX, OPUEHTUPOBATLCS
B pas3fiMyHbIX Noaxodax NPUHATUSA pelleHni (MHAMBMAyanbHoe, rpynnoBoe);

CaMOCTOATENbHO COCTaBMATb MNaH, anropuTM peLleHnsa 3agaym (Mnu ero YacTtb), BoibmnpaTtb
cnoco® pelweHnss C  Y4eTOM UMEKLWMUXCA PecypcoB U  COOBCTBEHHBLIX BO3MOXHOCTEWN,
apryMeHTMpOBaTb M KOPPEKTUPOBATb BapMaHTbl PELLEHUI C Y4ETOM HOBOW MHpOpMaLMK.

2) CaMOKOHMPOIb:

BnageTb crnocobamym camMonpoBEPKM, CAMOKOHTPOSSA Mpouecca W pesynbTaTa pellueHus
MaTtemaTuyeckoun 3agavv, caMomMoTMBaLMn N pedriekcnn;

npeaBuaeTb TPYOAHOCTU, KOTOPbIE MOryT BO3HWKHYTb MPU peleHun 3agadn, BHOCUTb
KOpPEeKTUBbI B [OEATENbHOCTb HAa OCHOBE HOBbIX OOCTOATENbCTB, HaWAEHHbIX OLINBOK,
BbISIBNIEHHbIX TPYOHOCTEMN;

oLeHMBaTb COOTBETCTBME pe3ynbTaTa AeATEeNlbHOCTM MNOCTaBNEHHOW LEenu U YCroBUSAM,
OOBACHATL NPUYMHBLI OOCTUXKEHUS UNN HEAOCTUXKEHUS Lenn, HaxoauTb OWnOKy, AaBaTb OLEHKY
npnobpeTeHHOMY OnbITY.

3) OmouyuoHarnbHbIU UHMEIeKkm:

BblpaXaTb 3MOLUMM MpU  U3YYEHUN MaTemMaTUdeckux OOBLEKTOB U (akToB, [AaBaTtb
9MOLMOHAIbHYIO OLEHKY peLleHnst 3a4auu.

NMPEOMETHbIE PE3YJIbTATDI
1) CBobogHO onepupoBaTb MOHATUAMM: KOPEHb N-N CTEMEHW, CTeneHb C paunoHanbHbIM
rnokasaTenemMm, HaxoAuUTb KOPEHb N- CTEeneHn, CTeneHb C pauMOHanbHbIM MoKasaTenem,



Ncnosb3ysa nNpu HeobXoOMMOCTU KarbKynAaTop, NPUMEHATbL CBOMCTBA KOPHSA N- CTENEHW, CTENeHN
C paumoHarnbHbIM NokasaTtenem.

2) Wcnonb3oBaTb MOHATME MHOXECTBa [OEeWCTBUTESbHbIX YMCen Npu pelleHun 3ajad,
npoBeaeHUN PaCCYy>KAEHNA N OoKa3aTernbCTB.

3) CpaBHuBaTb M ynopsgoumBaTb LOEACTBUTESIbHbIE YMCNA, OKPYMSATb AEeNCTBUTESbHbIE
4yuncna, BbINOMHATb NPUKUAKY pe3yrbTaTa BblMUCIEHWIA, OLEHKY YMCIOBbIX BblpaXKEHWN.

4) CBobogHO onepupoBaTb MNOHATUMEM KBaApaTHOrO TpEX4rieHa, HaxoauTb KOPHU
KBaZpaTHOro Tpex4neHa.

5) PacknagbiBaTb KBagpaTHbIA TPEXYSIEH HA NIMHENHbLIE MHOXUTENN.

6) PelwsaTb HeCnoxHble KBaapaTHble YypaBHEHWS C MapaMeTpoM.

7) PewaTb HECMOXHbIE CUCTEMbI HENMMHENHBIX YPaBHEHUIN C NapamMeTpPoOM.

8) PewaTtb ypaBHeHWHA, HepaBEeHCTBA M WX CUCTEMbl, B TOM 4YUCre C OrpaHUYEHUAMMU,
HanpuMep B LesblX YMCrax.

9) [lMpoBoauTb WUCCrNedoBaHUSA YpaBHEHUWM UM CUCTEM YpaBHEHUA, B TOM 4uUcne C
npuMeHeHnem rpacunyecknx npeacTaBneHnin (yctaHasnmBaTtb, UMEET NN YpaBHEHNE UIn cucTemMa
YpaBHEHUN peLleHus, ecrniv UMeeT, TO CKOMbKO, U npoyee).

10) PewaTb TekcTOBbIE 3a4ayun anrebpanyeckmm cnocobom.

11) Wcnonb3oBaTb YpaBHEHWUHA, HEpPaBEHCTBA M WX CUCTEMbl AN COCTaBfEHUS
MaTeMaTMyYecKon MoLenu pearnbHOW cuTyauuuM uUnv NpuUKNagHon 3agadn, MHTepnpeTupoBaTb
nosly4eHHble pe3yrbTaTbl B 3a4aHHOM KOHTEKCTe.

12) CBOoGOAHO onepupoBaTb NOHATUSAMU: 3aBUCUMOCTb, (DYHKLUNSA, rpaduK PyHKUUK, npsimas
NPOMNOPLMOHANbHOCTb, JIMHEMHaa dyHKUMs, obpaTHas nponopumoHanbHOCTb, Napabona,
rmnepbona, Kyco4yHO-3agaHHasa PyHKUuS.

13) WccneposaTb doyHKUMIO NO ee rpaduky, ycTaHaBnuBaTb CBOWCTBA (PYHKLMI: obnactb
onpefeneHnsi, MHOXECTBO 3HayeHUn, Hynn QYHKUMKU, MPOMEXYTKM  3HAKOMOCTOAHCTBA,
NMPOMEXYTKN BO3pacTaHUA U ybbiBaHUSA, YE€THOCTb U HEYETHOCTb, Hanbornbliee U HanMeHbLlee
3Ha4YeHus, acCUMNTOTbI.

14) PacnosHaBaTb KBagpaTU4Hyl0 QYHKUMIO NO dopMyne, NpuBOAUTbL NPUMEpPDI
KBagpaTUYHbIX OYHKLMA N3 pearibHOW XU3HWN, PU3NKN, reOMeTPUH.

15) Onpefensatb nonoxeHue rpaduka KeBagpaTUYHOW OYHKUMM B 3aBMCUMOCTU OT ee
KO3hPMLNEHTOB.

16) CTpouTb rpaduk KBagpaTUYHON OYHKLUMK, ONUChIBATbL CBOMCTBA KBaApaTUYHON OYHKLMMK
no ee rpadouky.

17) icnonb3oBaTb CBOMCTBA KBaApPaTUYHON PYHKLUN NS peLleHns 3aaau.

18) Ha npumepe kBagpaTuyHOW (PYHKLMM CTPOUTb rpadmk pyHkumm y = af(kx + b) + ¢ ¢
nomoLLpbto npeobpasoBaHui rpaduka pyHkumn y=f(x).

19) NnniocTpupoBaTb C MOMOLLBIO rpaduka peanbHyt 3aBUCUMOCTb MW NPoLecc Mo Ux
XapaKTepucTmkam.

20) CsobogHo onepupoBaTb MNOHATUAMMU: MOCNEAOBATENBHOCTb, apudgmMeTndeckaa u
reomeTpuyeckas nporpeccun.

21) 3apaBaTb nocrnegoBaTeNibHOCTU pasHbiMM crnocobamu: onucaTenbHbiM, TabnnyHbIM, C
NOMOLLIbIO POPMYIbl N-TO YSieHa, PEKYPPEHTHbLIM.

22) BbINOMHATL BbIYUCIEHUA C UCMONb3OBaHMEM (POPMYIT N-TO YneHa apudPMeTU4eckon n
reoMeTpu4ecKkon Nporpeccun, CyMmbl NePBbLIX N YIEHOB.

23) VN3obpaxaTtb YneHbl nocneaoBaTenbHOCTU TOMKaMM Ha KOOPANHATHOWM MIOCKOCTM.

24) PewaTb 3agayun, CBfA3a@HHble C YWUCIOBbIMW MOCNefoBaTENbHOCTAMW, B TOM 4uUcre
3a/la4un u3 peanbHOM XMU3HU (C UCMONb30BaAHMEM KanbKynsaTopa, LMdpoBbIX TEXHONOMN).



25) Pacno3HaBaTtb " npMBOAUTL npuMepsl KOHEYHbIX n OeCcKOHEeYHbIX
nocrnenoBaTenbHOCTEN, OrpaHMYeHHbIX MNocrnegoBaTeNbHOCTEN, MOHOTOHHO BO3pacTaloLmX
(yBbiBatoWmMX) nocnegoBaTenbHOCTEN.

26) meTb npenctaBneHne O CXOOUMMOCTM MOCNenoBaTeNbHOCTU, YMETb HaxoauTb CyMMy
GeckoHe4YHo ybbiBatoLen reoMmeTpruyecKkom Nporpeccum.

27) NpumMeHaTb MeTog MaTemMaTUYeCKOM MHOYKLMU MPU peLleHnn 3agau.



TEMATUYECKOE NMNJIAHWPOBAHUE

DJIeKTPOHHbIE
HanmeHnoBanue
Ne KonunuecTBo OcHoOBHBIE BH/IBI (uudposbIe)
pa3iesoB U TeM OcHoBHOe coepxanne
n/n 4acoB AesATeJbHOCTH o0pa3oBaTeJIbHbIE
NpOrpaMMsl
pecypcsl
Pemenue ypaBHeHui ¢ mapaMeTpoM are0pandecKum
MetoqoM. ['padudecknii MeTop pemeHust ypaBHeHud ¢ |  [IpakTHKyMBl IO PEeIIeHHIO
v napametpoM [ paduueckas HHTEpIpETaLUs PEIICHHS 3aJa4: OT MPOCTOrO K
ABHEHUS U
P YpaBHEHUS C IByMsI IEPEMEHHBIMH U CUCTEM CII0XHOMY — IPOOHO-
HEPaBEHCTBA C 3 N
ypaBHEHUH ¢ IByMs lepeMeHHbIMU. MccnenoBanue paloHaNbHble YpaBHEHUS
rapaMeTpoM . .
P P CHCTEM HEJIMHEHWHBIX YPaBHEHUH C MapaMeTPOM. 1 HEpaBEHCTBA C
Pemenne HepaBeHCTB C IByMsI IEPEMEHHBIME U UX MapaMeTpoM.
CUCTEM
CrerneHs ¢ paloHaJIbHBIM MTOKa3aTeNleM.
Omnpenenenre KOpHS N-il CTENEHN U CTEIEHH C
paloHaNBHEIM MoKa3ateneM. [ [puMeHeHre oneparu
W3BJICYEHUS KOPHA N-i CTETIeHH, UCIIONB3YS TpU
HEOOXOMMOCTH KaJIbKYJIATOp. Brrauciienne 3HaueHUS
CTETEeHHU C palMo-HaJIbHBIM MoKa3areneM. OreHka
3HAYEHUN KOPHS N-I CTENEHU, 3HAUEHHUE CTEIIEHHU C IIpakTHKyM I10 pELIEHUIO
Anrebpandeckue
5 palOHANBHBIM ITOKa-3aTeNIEM [eTbIMUA YHCIaMH U 3aJ1a4: OT MPOCTOTO K
BBIPKEHHS
JeCATUIHBIME JIpo0simu. CpaBHEHUE U CIIOKHOMY.
YIOPSAI0YMBAaHUE PALIMO-HATBHBIX U HPPALIMOHATIBHBIX
q1cel, 3alMCaHHBIX C TOMOIIBIO KOPHS N-1 CTENEeHH,
CTETIeHH C PallMOHAJIBHBIM ITOKa3aTeieM. Brinonnenne
TOKAECTBEHHBIX MPe0Opa30-BaHUN BBIPAXKEHUH,
colleprKalnx KOpeHb N-i CTEeNeHH, CTETIeHb C
paloHaIbHBIM IT0Ka3aTelIeM
[onstue «ynkiusy. [IpuMeneHue CBOHCTB [IpakTHKyMBI IO PELICHUIO
HKIAW: HyTH QYHKINHU, TIPOMEKYTKH 3aJa4: MOCTPOEHUE
Oy 4 by ym dy , TIPOMEXKYT P

3HAKOIOCTOSHCTBA (PYHKIMH, IPOMEKYTKH
BO3pacTaHus U yObIBaHUS (DYHKIMHU, YETHBIC U

rpaduKoB GyHKIMI Y= VX
y=¥xy=]x];c




HeyeTHbIC (DYHKIMH, HAaHOOJIbIIee U HAUMEHbIIICe
3HAaYCHUS QYHKIMH TIpHU perneHun 3aaa4. [ToctpoeHne
rpadukoB (YHKIIHIA C TOMOIILIO TTPeoOpa3oBaHMi
suja: f(X) —f(X) + a; f(x) — f(x + a); f(x) — kf(x),
f(x) —f(| x |), f(x) — | f(X) |. Pacmo3naBamue
CTETEHHBIX (PYHKUUI U TOCTPOEHHE SCKH30B
rpauKOB CTEMEHHBIX QYHKINI ¢ HATYpaTLHBIMHU
MOKa3aTeJsIMU pa3HOH 4eTHOCTH. Mcnonas30BaHue
CBOWCTB rpa)MKOB CTETIEHHBIX QYHKIIUH C
HATYypaTbHBIMHU MMOKA3aTEeISIMH TIPU PEIICHUN 33/1a4.
TNocrpoenne rpaduko GyHKImMi y = VX, y = VX, Y = |
X|

MOMOIIBIO
npeoOpa3oBaHuN 1
MIPOBEPKa C
HCIOJIb30BaHUEM
MPOTPaMMHBIX CPECTB

OnpeneseHre BUJIO0B NOCIEA0BATEILHOCTEH:
OrpaHUYCHHAs MOCNIEA0BATEIbHOCT, MOHO-TOHHO
BO3pacTatoiias (yObIBarOIIas ) OCICI0-BaTEIBHOCTD.

IIpakTHKyM I10 pELIEHUIO

UwucnoBrie [Ipencrarnenre OECKOHEUHBIX TEPUOTUICCKIX 3aJa4: JOKa3aTeIbCTBO
4 MOCIIEI0BATEIEHOCTH 4 Ipo0eii B BUIe OOBIKHOBEHHBIX. 3HAKOMCTBO C HEPaBEHCTB U
U TIPOTPECCUU MTOHSTHEM CXOIUMOCTH TOCIICIOBATEIHHOCTH, JIOKAa3aTeNIbCTBO
HAX0XJIEHUE CYMMBI OECKOHEYHO YOBIBAIOIIEH nenumoct MMU
reoMeTpudeckoii mporpeccud. [Ilpumenenne merona
MaTeMaTUYeCKOW UHAYKIUU
[ToBTOpCHUE, Pemenne 3ama4, WUTFOCTPUPYIOIINX CBSI3U MEXKTY Hrorosas koH(DepeHIIHS:
10 o0obmenwue, 1 pasnuuHbIMA TeMamu Kypca [loBropeHnue, «MaremaTrKa — 3TO
CHCTEeMaTH3aIIHs 00001mIeHIEe, CHCTEMAaTHU3aINs Kypca KpPacHBO»
OBUIEE KOJIMYECTBO 17

YACOB 11O TIPOI'PAMME




NOYPO4YHOE NIAHNPOBAHUE

No KonuuectBo yacos
n/m Tema ypoka
Bcero Kontponbapie padoTsl | [IpakTrueckne paboThI
1 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i cTENIEHU 1
2 CreneHb ¢ pallMOHAILHBIM MOKa3aTeieM U e€ CBOMCTBa 1
3 OneHka 3HaueHUH KOpHs N-H CTENCHH, 3HAUYCHUE CTEIICHU C PAallMOHAIBHBIM 1
MoKa3aresneM IeJbIMI YHCIaMHU B JeCATUIHBIMU IPOOSIMU
4 ToxnecTBeHHBIE TPeoOpa30BaHMsl BEIPAXKEHHH, COACPKAIINX KOPEHb N-i 1
CTETICHH
5 ToxnecTBeHHBIE TPEOOPA30BaHUs BEIPAYKEHUH, COAECPIKAIINX CTETICHb C 1
palMOHaJIbHBIM MTOKA3aTeNIeM
6 Penienue ypaBHeHHH ¢ mapaMeTpoM anreOpandeckuM METOI0M 1
7 I'paduueckuii MeTOJI pelieHNs ypaBHEHHUH ¢ TapaMeTpoM 1
8 CucTeMbl HENMMHEHHBIX YpaBHEHUH ¢ MapaMeTpoM 1
9 HccnenoBanne KBaipaTHIHON (QYHKIIUN 1
10 [IpeobpazoBanus rpagukoB QyHKIMH (CIIBUT, CIKATHE/PACTSDKEHHE) 1
UccnenoBanne QyHKIMIA: HYIH GYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
11 (hyHKITNH, TTPOMEXYTKH BO3pACTaHus U yObIBaHUS (DYHKIUH, YETHBIE U HeUETHRIE | 1
¢yHKUIMH, HanOoJbllIce ¥ HAMMEHbIIee 3HaUeHHUs (PYHKUMHU
12 CrenenHble QYHKIMY C HATYPaJIbHBIMU NOKA3aTeISIMH, MX IPa()MKU M CBOMCTBA 1
13 "MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIIeT0BaTENbHOCTH" 1
14 MeTtoJ1 MaTeMaTHYECKOW UHTYKIIUU 1
15 CX0AMMOCTb NIOCJIEI0BATENBHOCTEH 1
16 CymMa OecKkoHEUHO yOBIBaOLIeH T€OMETPUUECKON NPOrPEeCcCH 1
17 Pemienue 3a1a4, WIUTIOCTPUPYIONINX CBSI3H MEXKIY Pa3IMYHBIMU TEMaMHU Kypca 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 17 0 0




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIbBHOIO NMPOLIECCA

LUW®POBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

https://mounypokun.pd/

https://lesson.edu.ru/catalog

https://www.yaklass.ru/

https://uchi.ru/

https://nsportal.ru/

http://teacher.fio.ru

http://www.fcior.edu.ru

http://www.schoolcollection.edu.ru/



https://моиуроки.рф/
https://lesson.edu.ru/catalog
https://www.yaklass.ru/
https://uchi.ru/
https://nsportal.ru/
http://teacher.fio.ru/
http://www.fcior.edu.ru/
http://www.schoolcollection.edu.ru/

