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NOACHUTEJNIbHAA 3ATMMUCKA

lMporpamma no matemaTuke Ha ypoBHe cpeaHero obuiero obpasoBaHus
paspabotaHa Ha ocHoBe ®I'OC COO ¢ y4ETOM COBPEMEHHbBIX MUPOBbLIX TPEOOBaHNNA,
npeabsBnseMblx K MaTemaTudeckomy obpas3oBaHuio, U Tpaguuuin pPOCCUICKOro
obpasoBaHus. Peanusauusa nporpammbl No matemaTuke obecnedvBaeT oBnageHve
KNOYeBbIMM  KOMMNETEHUMUSIMW, COCTaBMSOWMUMMA  OCHOBY AN CamMopasBUTUS
N HenpepbiBHOrO obpasoBaHus, LENOCTHOCTb OBLLEKYNbTYPHOro, JSIMYHOCTHOIO U
Nno3HaBaTesIbHOro Pa3BUTUSA NMYHOCTU OBy4atoLLMXCS.

B nporpamme no matemaTuke ydTeHbl naen u nonoxeHns KoHuenuumn passuTums
mMaTemaTtmyeckoro obpasoBaHuss B Poccuinckon Pepepaummn. B cooTtBeTcTBUM C
Ha3BaHMEM KOHUEeNuun, martematmyeckoe obpasoBaHMe [AOSMKHO, B YaCTHOCTW,
npefocTaBnATb  Kaxaomy obyyalolemMyca BO3MOXHOCTb AOCTUXKEHUSA YPOBHSA
MaTtemMaTU4YeCcKMx 3HaHWUN, HeobXoaMMOro Ans LanbHEWLWEn YCNELWHOW >XWU3HWU B
obuecTBe. VIMEHHO Ha peLleHWe 3TOKM 3afayn HaueneHa nporpaMmma no MatemaTtumke
©a30BOro ypoBHs.

B anoxy umdposon TpaHchopMauumn Bcex cgep YenoBevyeckon OesaTenbHOCTH
HEBO3MOXHO CcTaTb 0Opa3oBaHHbIM COBpPEMEHHbIM 4enoBekom 6e3 6HasoBown
MaTeMaTM4YecKon MOArOTOBKW. YXe B LUKONe MaTemaTuka CrAy>XUT OMNOpPHbIM
npeaMeToMans U3y4eHns CMEXHbIX ANCUUMNIIMH, @ B XXM3HW NMOCHe LIKOMbl pearibHOu
HEOOXOOMMOCTLIO  CTAaHOBUTCA  HenpepbiBHOE  obpasoBaHue, 4TO  Tpebyet
nonHoueHHon 6asoBon o06LeobpasoBaTeNbHOM MNOAMOTOBKWM, B TOM 4YuUcne U
MaTemMatuyeckon. 3To oOyCrnoBfneHo Tem, 4YTO B HawM AHW  pacTéT  YuUCro
crneumanbHOCTEN, CBSA3AHHBLIXC HEMOCPEACTBEHHBIM NMPUMEHEHNEM MaTEMATUKN: U B
cepe SKOHOMMKM, U B Ou3Hece, U B TEXHOMOrMYecknx obnactax, u paxe B
ryMaHuTapHbix cdgepax. Takum ob6pasom, Kpyr obydarowmxcsi, Ans  KOTOpbIX
MaTemMaTtuka CTaHOBUTCS 3HAYMMbIM NPEeAMETOM, CyLLECTBEHHO pacLLMpPSAeTCs.

MpakTuyeckas NONE3HOCTb MaTeMaTUKM 0OyCroBneHa TeM, YTO €€ NnpeaMeToM
ABMATCA PyHAAMEHTarnbHble CTPYKTYPbl HALLEro Mupa: NpoCTpaHCTBEHHbIE (DOPMbI
N KOSIMYECTBEHHbIE OTHOLLEHMWS OT NPOCTENLINX, yCBanBaeMbIX B HEMNOCPEACTBEHHOM
onbITe, OO0 [AOCTaTOYHO CrOXHbIX, HeobXoOuMbIX AN pasBUTUA Hay4yHbIX U
TEXHOSormyecknx uaen. bes KOHKpeTHbIX MaTeMaTU4eCKMX 3HaHW 3aTpygHEHO
NOHUMaHWEe MPUHLUMUMNOB YCTPOMUCTBA M WCMONb30BaHUS COBPEMEHHOM TEXHUKMU,
BOCNpUATME W UWHTepnpeTauus pasHoobpasHOW coumaribHOW, 3SKOHOMUYECKOMN,
nonnTu4Yeckon wuHpopmMauum, mManoaddekTMeHa MnoBCcegHEBHAsA MpakTuyeckas
AeaTenbHOCTb. Kaxaomy 4YernoBeKy B CBOEW XWU3HUM NPUXOOMTCS  BbIMOSMHATD
AOCTaTOYHO CMOXHble pacyE€Tbl U COCTaBMIATb HECIOXHble anropuTMbl, HaxoOouTb
HYXXHble opMynbl M  NPUMEHATb  UX, BNageTb MNPaKTUYEeCKUMW NpUémMamu
reoMeTpu4yecknx  U3MepeHun 1 NOCTPOEHUN, yuTtaTtb NHopMaLumio,
npeacTaBneHHylo B Bugy Tabnuy, AuvarpamMmmun rpadmkoB, XWUTb B YCIOBUSAX
HeonpeaenéHHOCTU MU NOHNUMATb BEPOATHOCTHbBIV XapaKTep CrydYanHbIX COObITUNA.

OgHOBpEMEHHO C  pacwupeHnem cdep MpUMEHEHUss MaTeMaTuku B
coBpeMeHHOM obulecTBe BcE€ 6oriee BaXHbIM CTaHOBUTCHA MaTEMATUYECKUN CTUMb
MbILLUIEHUS, NMPOABASAIOWMNNCA B ONpeaenéHHbIX YMCTBEHHbIX HaBblkax. B npouecce
N3y4yeHMss MaTtemaTuMku B apceHan MpuMEMOB WM METOAOB MbILWEHNA YeroBeka
€CTECTBEHHbIM 00pa3oM BKMYAKTCA WHAYKUMS W Aefykumsi, obobuieHne u
KOHKpeTu3auus, aHanuM3 Uu CUHTe3, Krnaccudukaumas u  cuctemaTusaums,



abcTparmpoBaHue n aHanornsa. O6bLEeKTbl MaTeMaTUYECKUX YMO3aKIIOYEHNI, NpaBuna
MX  KOHCTPYMPOBAHUS  PacKpbliBalOT  MEXaHu3M  JIOTMYECKUX  MOCTPOEHUN,
cnocobCTBYOT BblpaboTke yMeHMaopmynmpoBaTb, 060CHOBbIBaTb U AOKa3bliBaTb
CyXOeHus,, TeM caMbiM pas3BMBalOT Jfornyeckoe MblwneHne. MartemaTtuke
npuHagnNexuT Bedywas porb B (POPMUPOBAHUN anrOPUTMUYECKON KOMMOHEHTHI
MbILWMEHNS W BOCMMTaHMM YMEHUWA  OEeNCcTBOBaTb NO 3adaHHbIM anroputmam,
COBEPLUEHCTBOBATb M3BECTHblIE M KOHCTPYMpOBaTb HOBble. B npouecce pelleHus
3agay — OCHOBHOM y4ebHON OeATENbHOCTM HA YypoKax MaTeMaTuKun — pa3BmBaloOTCs
TBOpYECKasi M NpUKNnagHas CTOPOHbI MbILLSIEHMS.

O6yyeHne maTemaTtumke AAaET BO3MOXHOCTb pa3BuBaTth y 0Oy4atoLLMXCA TOYHYHO,
paunoHanbHy0 1 MHPOPMATUBHYIO peyb, YMEHNE oTOMpaTb Hanbonee noaxoasalume
A3bIKOBblE, CMMBONUYECKNE, rpadmyeckme cpeacTtBa Ansl BbIPaXEHUA CYXOEHUN U
HarnsgHoro nx NpeacTaBneHus.

HeobxoanmbiM KOMMOHEHTOM OOLLEN KynbTypbl B COBPEMEHHOM TOJSIKOBAHUU
aBnsieTca  obuwee 3HAKOMCTBO C  MeTodaMu  MO3HaHWA  OEWCTBUTENbHOCTU,
npeacTaBneHne o npeameTre M MeToae MaTemaTuku, €ro OTNMYMs OT MEeTOLOB
€CTECTBEHHbIX U N'YMaHUTapPHbIX HayK, 06 0COBEHHOCTAX NMPUMEHEHNA MaTeMaTUKK
ANA peleHns HayyHbIX U NpUKNagHbiX 3agad. Takum obpasom, maTtemaTudeckoe
obpasoBaHne BHOCUTCBOM BKag B hopmmpoBaHme obLuen KynbTypbl YENOBEKa.

M3yyeHne maTemaTukm cnocobCTBYEeT 3CTETMYECKOMY BOCMUTAHWUIO YENOBEKa,
NOHUMAHMIO KPAacoTbl N U3ALWECTBAa MaTeEMaTUYECKMX PaCCYXOEHUN, BOCNPUATUIO
reomeTpu4eckmnx oopm, yCBOEHUIO NOEN CUMMETPUMN.

MpuoputeTHbIMK Lensmmn obydyeHna matemaTtuke B 10—11 knaccax Ha 6a3oBoM
YPOBHE ABNAOTCSA:

dopMUpoBaHUEe LEeHTparnbHbIX MaTeMaTUYECKUX MOHATUMM (YUCRO, Benu4vnHa,
reomeTpuyeckasa urypa, nepemMeHHasi, BEepOsiTHOCTb, PyHKLMS), obecnevnBaroLwmx
npeeMCcTBEHHOCTb n nepcrnekTMBHOCTb MatemaTudeckoro  obpasoBaHusA
obyvaromxcs;

nogsefeHve obyyarowmxcsa Ha AOCTYNHOM Af1I HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSA3N MaTEMATUKN U OKpYKatoLero Mmpa, NoHMMaHne MateMaTUKM Kak 4acTu
obLen KynbTypbl YeNOBEYeCTBa;

pasBUTUE WHTENNEKTyarnbHbIX WU TBOPYECKUX CrnocobHocTen obyyatroumxcs,
no3HaBaTeflbHOM  aKTUMBHOCTW,  MCCReaoBaTesfIbCKUX  YMEHWUW,  KPUTUYHOCTMU
MbILUITEHUS, UHTEpPeca K U3y4eHN0 MaTemMaTuKu,

dopmupoBaHue QYHKLMOHANBHON MaTeMaTU4eCKONn rPamMOTHOCTU: YMEHUS
pacrno3HaBaTb MaTeMaTU4yecKMe acnekTbl B pearibHbIX XW3HEHHbIX CUTyaumnax
N Npyu nsydeHUn Jpyrnx yy4ebHbIX NpeaMeToB, MNPOSBEHUS 3aBUCUMOCTEN W
3aKOHOMepHocTen, OopMynMpoBaTb WX Ha 4A3blke MaTeMaTukm U cosjaBaTb
MatemaTuyeckme MoAenv, NPUMEHATb OCBOEHHbIM MaTeMaTudeckuin annapat
ANS peleHns NpakTUKO-OPUEHTUPOBAHHBIX 3a4ay, UHTepPnpeTMpoBaTb U OLEHMBaATb
nosly4eHHble pesynbTaThl.

OCHOBHbIMM NUHUAMKN copepXaHnss maTemaTukm B 10-11 knaccax ABNSAOTCA:
«4ucna un BblumcneHus», «Anrebpa» («Anrebpanyeckme BblpaXXeHusi», «YpaBHEHUS
W  HepaBeHcTBa»), «Havana wmaTemaTuyeckoro aHanusar», «leomeTpusa»
(«F'eomeTpuyeckme curypsl M UX CBOWCTBa», «M3mMepeHne reomeTpudecknx
BeNnUMH»), «BepoATHOCTb UK cTatucTuka». [aHHble nNUHUM  pa3BUBAKOTCHA
napannenbHo, Kaxgas B COOTBETCTBUM C COBCTBEHHOM FOMMKOW, OAHAKO He



He3aBUCMMO OflHa OT APYron, a B TECHOM KOHTaKTe 1 B3anmogenctsun. Kpome atoro,
nx obbeanHseT nornyeckas coctaBnaoLwas, TpaamuMoHHO NpUCyLas mateMaTtumke u
NpoHM3biBalOWasas BCe MaTeMaTMyeckne KypCbl W COAepXaTemnbHble MUHUW.
CdopmynupoBaHHoe B ®PIrOC COO TpeboBaHne «BnageHne meTogamu
AokasaTenbCcTB, anropMtMamMum pelleHns 3agady, yMeHne  dopMynmMpoBaTtb
onpeaeneHnsi, akCMomMbl U TEOPEMbl, NMPUMEHATb KX, NPOBOAUTb AoKa3aTellbHble
paccyXgeHust B Xo4e pellueHuUsa 3adadv» OTHOCUTCHA KO BCEM YYebBHbIM Kypcam, a
dhopmMMpoBaHME NOMMYECKUX YMEHUI pacnpenensietcsa no BceM rogaMm obyyeHus
Ha ypoBHe cpeaHero obuiero obpasoBaHus.

B cootBetctBMM ¢ PIOC COO matemaTuka aBnsdeTca obsa3aTenbHbIM

npegmMeToM Ha [aHHOM YypoBHe ob6pasoBaHus. [lporpammon nNo mMaTemaTuke
npegycMmatpusaeTcs udydyeHme yvyebHoro npegmeta «MatemaTuka» B pamkax Tpeéx
y4eOBHbIX KypCOB:
«Anrebpa n Ha4yana matemMaTuMyeckoro aHanusay, «eomeTpusi»y, «BeposaTHOCTb n
cTatucTmka». opmMmpoBaHMe NOrMYECKUX YMEHUIN OCYLLIECTBNAETCA Ha NPOTSXKEHUN
BCcex net obyyeHnss Ha ypoBHe cpeaHero obuiero obpasoBaHns, a dNemMeHTbl NOTMKK
BKIMOYAKOTCS B COAEPXXaHMe BCeX Ha3BaHHbIX Bbille y4eOHbIX KypCOB.

O6Lee yMcno 4acoB, peKOMEHAOBAHHbIX AN U3ydeHus matemaTukn — 340
yacos: B 10 knacce — 170 yvacos (5 yacoB B Hegenw), B 11 knacce — 170 yacos
(5 yacos B Hepgento).

Paboyas nporpamma BocnmtaHusa peannayeTtca B paMkax moayns «LLKonbHbIN
YPOK» Yyepe3 JOCTMXKEHUE NIMYHOCTHbIX Pe3ynbTaToB 00y4eHs Ha KaXka0M YPOKe C
YYETOM cofepkaHusi Ypoka.













NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NPOrPAMMbBI
NO MATEMATUKE HA YPOBHE CPEOHEIO OBLUENO OBPA30OBAHUA

N3yuyeHne matemaTvkm Ha ypOBHE OCHOBHOrO 06Llero obpas3oBaHus HanpaBreHo Ha
OOCTWXKEeHME  oOyyalWwMMUCA  NIMYHOCTHBIX,  MeTanpeaMeTHbIX UM NpeaMEeTHbIX
ob6pasoBaTenbHbIX Pe3ynbTaToB OCBOEHUS y4ebHOro npeameTa.

JINHHOCTHBLIE PE3YJIbTATbI

B pesynbtaTe uM3ydeHuss maTeMaTWKM Ha YPOBHe cpefHero obuiero obpasoBaHusly
obyuatoLerocs 6yayT chopMMpOBaHbI CrieayroLmMe IMYHOCTHbIE pe3ynbTaThl:

1) rpaxgaHcKoro BOCNUTaHUS:

ChOPMMPOBAHHOCTb  FPaXKAaHCKOW No3vuum  oby4yalollerocs Kak akTMBHOMO WU
OTBETCTBEHHOrO YfieHa poccuUickoro obLlecTea, NnpeacTaBneHne 0 MaTeMaTUYeCKUXOCHOBaX
PYHKUMOHMPOBAHMA pPasfn4YHbIX CTPYKTYp, SIBMEHWI, npouenyp rpaxgaHckoro obuwecTsa
(BbIGOpPLI, ONPOCHI M APYroe), yMeHne B3aMMOLENCTBOBaTb C couManibHbIMM MHCTUTYTaMU B
COOTBETCTBUM C UX PYHKLMSIMU N Ha3HAYEHMEM;

2) NaTPUOTUYECKOro BOCNUTaHMA:

C(POPMUPOBAHHOCTL  POCCUNCKOW  FPaKO4AHCKOW  UOEHTUYHOCTU, yBaXXeHUs K
NpoWOMYy W  HacTosWeMy POCCUACKOW  MaTeMaTWKu, LUEeHHOCTHOE  OTHOLUEHME K
OOCTWDKEHUAM  POCCUUCKMX MaTEMaTUMKOB W POCCUMACKOM MaTeMaTMYeCKOW  LUKOSIbl,
NCnonb3oBaHMe 3TUX AOCTUXKEHUN B APYrMX HayKax, TEXHOMNOrsAX, chepax 3KOHOMUKMU;

3) ByXOBHO-HPAaBCTBEHHOIO BOCMMUTAHUA:

OCO3HaHWe [OyXOBHbIX LEHHOCTEM pPOCCUMCKOro Hapoaa, CHOPMUPOBAHHOCTL
HPaBCTBEHHOINO CO3HAHWA, 3TMYECKOro MNOBeAEeHUs, CBHA3AHHOIO C  MNpakTU4YeCKUM
NPUMEHEHNEM OOCTUXKEHUA HayKN U OeATENbHOCTbI0 YYEHOro, OCO3HaAHWEe NMYHOroBKaga B
NOCTPOEHME YyCTOMYNBOro ByayLuero;

4) acTeTM4ecKoro BOCNUTaHUS:

9CTeTUYEeCKoe  OTHOLLUEeHWe K  Mupy, BKMYas  3CTETUKY  MaTeMaTU4yecKux
3aKOHOMeEpHOCTeN, OOBLEKTOB, 3ajay, pPeLIeHWUn, pPacCyXOEeHUN, BOCMPUMUMYMBOCTBK
MaTemMaTUYECKMM acneKkTaM pasnuyHbiX BUOOB UCKYCCTBA;

5) dpmanueckoro BocnuTaHus:

CchOPMMPOBAHHOCTL YMEHMSI MPUMEHSTb MaTeMaTU4yeckue 3HaHUs B UMHTepecax
340poBOro 1 Ge3onacHoro obpasa M3HW, OTBETCTBEHHOE OTHOLLEHME K CBOEMY 3[0POBbLIO
(3mopoBoe nuTaHue, coanaHCcUpPOBaHHbIA PEXUM 3aHSTUIA U OTAbIXa,perynsapHas puanyeckas
aKTUBHOCTb), (hU3nM4eckoe COBEPLUEHCTBOBAHME MPU 3aHATUSIX CMOPTUBHO-0340POBUTENHHON
[AesTeNbHOCTbIO;

6) TpyaoBoOro BOCNUTaHUSA:

rOTOBHOCTb K TPYAY, OCO3HAHWE LEHHOCTWN TPYAON0OUs, MHTEPEC K pasfiMyHbIM cdepam
npodeccnoHanbHoOM AeATENbHOCTU, CBSA3aHHbIM C MaTEMATUKOM U €€ MNPUNOXKEHUAMM,
yMEHMEe coBepwaTb  OCO3HaHHbI BblIbOp Gyayuwien npodeccum n peanu3oBbIBaTb
COOCTBEHHbIE >KM3HEHHbIE MfaHbl, T[OTOBHOCTb W CMOCOBHOCTbK MaTteMaTuyeckomy
obpasoBaHnio N camoobpas3oBaHMIO Ha MPOTSXKEHUN BCEWN XKU3HWU, TOTOBHOCTb K aKTUBHOMY
y4acCTUIO B peLleHUm NpakTUyeckux 3agady MatemaTuyeckon HanpaBneHHOCTH;

7) 3Konornyeckoro BOCAUTaHUS:
chOPMMPOBAHHOCTL  3KOFNOMMYECKOW KYMbTYpbl, MOHWUMaHWE BIUSIHUSI COLManbHO-
9KOHOMMWYECKUX MPOLIECCOB Ha COCTOSIHWE MPUPOAHON M couManbHON Cpefbl, OCO3HaHWe

rnob6anbHoro XapaKktepa 39KOJ10rm4yeckmnx r|po6r|eM, opueHTaumna Ha npumMmeHeHune
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MaTeMaTU4YeCKNX 3HaHUM ona pelweHna 3agad B obnactun 0|<py>|<arou.te|7| cpenbl, nnaHnpoBaHmne
NOCTYNKOB U OLUEHKN NX BO3MOXXHbIX nocneacTeuin ons or<py>|<a+ou.le17| cpenbl;

8) ueHHOCTU Hay4YHOro NO3HaHUA:

CchOpPMUPOBAHHOCTL MUPOBO33PEHMUS], COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHHO
Pa3BUTUSI HAYKM M OOLLLECTBEHHON NPaKTWKK, MOHMMaHUE MaTemMaTU4YeCckon Hayku Kak cdepsbl
YerioBe4yecko OesTenbHOCTW, JTanoB €€ pasBUTUS U 3HAYMMOCTU AN PasBUTUS
UMBMNU3ALMW, OBrafeHVe $3blkoM MaTeMaTUKM W MaTeMaTU4yeckonW  KynbTypoW Kak
CpencTBOM No3HaHus Mupa, FOTOBHOCTb OCYLLECTBMATb MPOEKTHYOM
nccrnefoBaTenbCkyo AeATeNbHOCTb MHAMBMAOYANbHO U B rpynne.

METAMNPEOMETHBIE PE3YJIbTATbI

B pesynbTaTe ocBoeHus nporpammbl MO MateMaTWKe Ha ypOBHE OCHOBHOro obLiero
obpasoBaHna y obydatowlerocsa ©Oyayt copmupoBaHbl MeTanpeaMeTHble peaynbTathl,
XapakTepuaylowmecss OBflafeHMeM YHMBepCasnbHbIMW  MO3HABaTENbHbIMU  OENCTBUAMMU,
yHMBepCcanbHbIMU KOMMYHUKATUBHBIMW OENCTBUAMU N YHUBEPCANbHbIMU PerynsaTuBHbIMU
JEeUCTBUAMM.

lNMo3HaBaTenbHbIe YHUBepcCanbHble y4eOHble AeACTBUA
Ba3oBble nornyeckne encTBUSA:

BbISIBMSATb U XapaKTepu3oBaTb CYLIECTBEHHbIE MPU3HAKM MaTeMaTU4eCKnx OOBLEKTOB,
NMOHATUA, OTHOLUEHUA MeXAy MNOHATUAMU, OPMyNMpoBaTh OnpeaeneHna MNoHATUMN,
yCTaHaBnMBaTb CYLLUECTBEHHbIN MpU3HaK Knaccudukaumm, OcHOBaHuUs Ans 0606weHns n
CpaBHEHMS, KpUTEPUN NPOBOAMMOrO aHanu3a;

BOCNpMHMMaTb, (hopMynupoBaTb M Npeobpas3oBbiBaTb CYXAEHUS: YTBEPAUTESbHbIE
oTpuuaTesnibHble, eANHNYHbIE, YaCTHbIe N ObLLne, YCITOBHbIE;

BbISBNATL MaTeMaTM4YeCKMe 3aKOHOMEPHOCTW, B3aMMOCBSI3M U NPOTMBOPEYNSB
dakTax, [AaHHbIX, HabMNOEHMAX W YTBEPXAEHUSX, npegnaratb Kputepunans
BbIABNEHMS 3aKOHOMEPHOCTEN U MPOTUBOPEYUNI;

Aenatb BblIBOAbl C WCMNOSIb30BAHMEM 3aKOHOB JOMMKW, OEOYKTUBHbLIX U WHOYKTUBHbIX
YMO3aKSTHOYEHNIN, YMO3aKMIOYEHU N0 aHanornu;

NPOBOAMTbL CaMOCTOATENbHO AOKa3aTeNnbCTBa MaTeEMaTUYECKUX YTBEPXKAEHNA (NPAMbIE
N OT NPOTUBHOrO), BbiCTpamBaTb apryMeHTauuio, NpMBOAUTL MPUMEPbLI U KOHTPMNPUMEPHI,
060CcHOBbIBaTb COBCTBEHHbIE CYXXOEHUS U BbIBOAbI;

BblbupaTb cnocob peweHus yd4ebHoM 3agjayn (CpaBHMBATb HECKOSIbKO BapuaHTOB
peweHuns, BblbMpaTb Haubonee nNOOXOAAWMA C YYETOM CaMOCTOATENbHO BblAESEHHbIX
Kputepues).

BbasoBble uccrnenoBatenbCckue AeUCTBUSA:

Mcnonb3oBaTb  BOMPOCHI  KaK  UCCRedoBaTeSNlbCKUMA  MHCTPYMEHT  MO3HaHUS,

dhopmMynmnpoBaTb BOMPOCHI, UKCUPYIOLLME MPOTMBOpeYMe, npobnemy, yctaHaBnmBaTb

MCKOMOE N AaHHOe, (POPMUPOBATL MNMNOTE3Y, apryMeHTUPOBaTb CBOK NO3MLMIO, MHEHUE;

NPOBOOUTb  CaMOCTOSATESNIbHO  CMMTAHUPOBAHHbLIM  3KCMEPUMEHT,  uccregoBaHue
NO YCTaAHOBIIEHMIO OCOBEHHOCTEN MaTemMaTMyecKkoro obbekTa, sBReHud, npoLlecca,
BbISIBNEHMNIO 3aBMCUMOCTEN MexXay obbekTaMu, SsBieHnsIMM, npoLueccamu;

CaMOCTOATENBHO  bopmynupoBaTb 0006LEHNA U BbIBOAbI NO  pesynbTatam
npoBegEHHOro HabnwaeHnsa, wuccnefoBaHusi, OLEHMBATb [AOCTOBEPHOCTb  MOSyYEHHbIX
pe3ynbTaToB, BbIBOAOB 1 0600LeHnN;

NPOrHo3npoBaTb BO3MOXHOE pas3BUTUE MpoLecca, a Takke BblABUraTb NpeanonoxXeHns
O ero pasBuUTUM B HOBbIX YCITOBUSIX.



Pa6oTa ¢ nHcopmaumen:

BbISBNATb AerunTbl MHPOPMaLnn, aHHbIX, HEOBX0AMMBbIX A5 OTBETA Ha BONPOCK ANA
peLlleHnsa 3agaudu;

BblOMpaTb UWHOPMALMIO U3  WUCTOYHMKOB PasfiMYHbIX TUMOB, aHanu3npoBaTb,
cucTemMaTmsnpoBaTb U MHTEPNPeTUpoBaTb WHAOPMALMIO pPasnUyHbIX BUAOB U (opm
npegcraBneHus;

CTPYKTypupoBaTb MH(oOpMauuMo, nMpeacrasnaTb €€ B pasnuyHbiXx  hopmax,
NNNCTPUPOBAaTh rpadoUyecky;

oueHMBaTb HaOEXHOCTb WHMOpMauMMm N0 CaMOCTOATENbHO CHOPMYITMPOBAHHBIM
KpUTEPUAM, CPOPMYNMPOBAHHBIM CaMOCTOATENBHO.

KoMMyHuMKaTUBHbIe yHUBepcalbHble y4eOHble AeACTBUS:

BOCNpUHMMAaTbL M OPMYNMpoBaTb CYXOEHWS B COOTBETCTBUM C  YCIIOBUSMUN
uensmMn obLeHns, CHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUS B YCTHbIX U
MMCbMEHHbBIX TEeKCTax, AaBaTb MOSICHEHUA MO XO4y PeLweHus 3agadn, KOMMEHTUPOBATb
NOSTyYEeHHbIN pe3yrbTarT;

B Xo4e obcyxaeHna 3agaBaTb BONPOCHl NO CyLecTBY obCcykaaemon TeMbl, Npobnemsl,
pellaemMon 3agaym, BbickasblBaTb NAEN, HALIENEHHbIE HA NOUCK PELLEHUs!, COMOCTaBMATbL CBOU
CY)XOEHUSA C CYXOEHMSIMU OPYTrMX YYaCTHUKOB Auanora, obHapyxmBaTb pasnuyne n CXoacTBo
Nno3nuunmn, B KOPPEKTHON hopme hopMynMpoBaTh pasHOrnacusi, CBOu BO3pPaKeHWUS;

npeacTaBnNATb pe3ynbTaTbl peleHnsa 3aga4qn, aKCnepMMmeHTa, nccneaoBaHns, NpoeKTa,
CaMOCTOATENbHO BbIGMpaTb opMaTt BLICTYNNIEHUS C YYETOM 3agay nNpeseHTauun wu
0COBEHHOCTEN ayanTopuun.

PerynatuBHble yHUBepcasnbHble y4eOHble AeUCTBUSA
CamoopraHusauums:

COCTaBNATb MfaH, anropuTM pelleHust 3agadun, BbldMpaTb crnocob pelleHus ¢ y4eéTom
NMEILLNXCH PEeCYPCOB U COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpOBaTb U KOPPEKTUPOBaTb
BapuaHTbl peLleHnn ¢ yH4ETOM HOBOM MHpopMaLmn.

CaMOKOHTpPONb, 3MOLMOHANbHbIA UHTENNEKT:

BNafeTb HaBblkaMW MO3HaBaTENbHOW pedrieKCUN Kak OCO3HaHUS COBepLUAeMbIX
OENCTBUA W MbICIIUTENbHbIX MNPOLECCOB, WX pe3ynbraTtoB, Bragetb crnocobamm
CaMonpoOBEpPKN, CAMOKOHTPONSA NpoLiecca 1 pesynbTaTa pelleHnss MaTeMaTUu4eckon 3agavu;

npeasuaeTb TPYOHOCTU, KOTOPblE MOTYT BO3HWMKHYTb NPU pPELUeHUn 3agauun, BHOCUTb
KOPPEKTUBbI B AEATESNTbHOCTb HA OCHOBE HOBbIX 06CTOATENBCTB, AaHHbIX, HANOEHHbLIX OLUMOOK,
BbISIBIIEHHbIX TPYAHOCTEMN;

oLeHMBaTb COOTBETCTBME pe3ynbTata UenMm W YCroBUSM, OOBLACHATb MNPUYMHBI
OOCTUXKEHUS UMW HEOOCTMXKEHUS Pe3ynbTaToB LEATENbHOCTU, HaxoAuTb OWWOKY, OaBaTb
OLEHKY NPUOBPETEHHOMY ONbITY.

CoBMecTHan feATeNibHOCTb:

NOHMMAaTb U UCMONb30BaTb NPEUMYLLIECTBA KOMaAHAHOW U MHAMBMAOYaNbHOW paboTbinpu
peweHnn y4yebHbIX 3agady, NpuMHMMaTb LeNb COBMECTHOM [OesTEeNnbHOCTWU, MNNaHMpOBaTb
opraHmM3auuio COBMECTHOM paboThl, pacnpedensTb Buabl paboT, aoroBapueaTbesi, 06cyKaatb
npouecc u pesynbTaT paboTtbl, 0606WaTb MHEHUAHECKONBbKUX NOOEMN;

ydyacTBoBaTb B rpynnoBbix ¢opmax paboTbl (obcyxaeHuss, OBMeH MHEeHUH,
«MO3rOBbl€ LUTYPMbI» U MHbIE), BbINOMHATL CBOK 4YacTb paboTbl M KOOPAMHMPOBATH CBOU
AENCTBUS C APYTMMUK YfneHamu KOMaHAbl, OLEeHMBaTb KaydeCTBO CBOEro Bknaga B 0OWMK
NPOAYKT MO KpUTepmsm, cOOpMyMpOBaHHbIM y4aCcTHUKaMN B3aUMOAENCTBUS.

NMPEOMETHbIE PE3YJIbTATbI
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MpeoMeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMmbl MO MaTemaTuke Ha 6a30BOM ypoBHE
Ha ypoBHe cpefHero obuiero obpasoBaHus NpeacTaBeHbl MO rogam obyYeHUsB pamkax
OTAEeNbHbIX Y4eOHbLIX KypCOB B COOTBETCTBYHLUMX pasgenax nporpamMMbino MateMaTuke.
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NOACHUTENBbHAA 3AMUCKA KYPCA «AINMTEBPA U HAYANNA MATEMATUYECKOIO
AHAJIN3 A»

Y4ebHblh Kypc «Anrebpa M Havana maremMaTuMyeckoro aHanusa» SBNAeTcs OOAHUM U3
Hanbonee 3Ha4yMMbIX B nNporpamme cpegHero obuero obpasoBaHusi, NOCKOSbKY,C OAHOW
CTOPOHbI, OH obecneymBaeT MHCTPYMEHTanbHy0 6a3dy Ans U3y4eHUs BCEX eCTECTBEHHO -
Hay4yHbIX KypcoB, a C [pYyron CTOpOHbl, opMUpyeT rnornyeckoen abcrpakTHoe
MbllLfeHe oby4alolwmxca Ha YpoBHE, HeoOXOAMMOM ANA OCBOEHMS YYebBHbIX KypcoB
MHpopMaTUKM, O0OLLEeCTBO3HAHNA, WUCTOPUK, CrioBeCcHOCTU. B pamkax ydebHOro Kypca
«Anrebpa ¥ Hayana MmaTemMaTtuMyeckoro aHanusa» obyyawuwuecs  oBnagesaloT
yHMBEpCarbHbIM SA3bIKOM COBPEMEHHOW Hayku, KoTopas opMynupyeT CBOW AOCTUXKEHUSA B
MaTtemMaTnyeckon qpopme.

Y4ebHbIi Kypc anrebpbl 1 Ha4Yan MaTeMaTMyecKoro aHanuaa 3aknagblBaeT OCHOBY
AN YyCNewHoro  OBnageHns 3akoHamu dU3NKN,  Xnmumn,  BGuonormu, NOHMMaHUS
OCHOBHbIX TeHaeHummn 9KOHOMWKM 1 OBLLECTBEHHOM XKN3HW, nossosnsieT
OPMEHTUPOBATLCA B COBPEMEHHbIX  LMMPPOBbIX M  KOMMBIOTEPHbLIX  TEXHOMOrUSX,
YyBEPEHHO MCMNONb30BaTb UX B NMOBCEAHEBHOW XW3HW. B TOXe Bpems oBnageHue
abCTpaKTHbIMM M NOrMYECKN CTPOrMMM MaTeEMaTUYECKUMMN KOHCTPYKUMSAMWN pa3BuBaeT
YMEHNE HaxOAWUTb 3aKOHOMEPHOCTW, OBOCHOBbLIBATb UCTUHHOCTb YTBEPXOEHUS,
nucrnonb3oBatb 060OLLEHNE U KOHKpeTu3auuio, abcTparmpoBaHMe ¥ aHarnoruio,
dopMMpyeT KpeaTUBHOE U KPUTUYECKOE MbllineHne. B xoae nayyeHns anrebpbl n Havan
MaTemMaTU4ecKoro aHanmsa Ha ypoBHe cpeaHero obuwero obpasoBaHnsa obyyatouimecs
Nony4aroT HOBbIN ONbIT PELEeHNs NPUKNIaaHbIX 3a4ay, CaMOCTOATENBHOIO NOCTPOEHUS
MaTeMaTMyecknx Mogenen pearbHbIX CUTyaunin 1 HTepnpeTauumn NosyYeHHbIX
peLleHn, 3HaKOMATCA C NpMMepamMn mMaTemMaTUYECKMX 3aKOHOMEPHOCTeW B npupoae,
HayKe 1 B UCKYCCTBE, C BblAAOLLNMUCA MaTEMaTUYECKUMU OTKPLITUSIMU 1 UX aBTOPaMU.
Y4ebHbIV Kypc anrebpbl 1 Ha4an mMaTeMaTMdecKoro aHanusa obrnagaeT 3HauYUTenbHbIM
BOCMUTATENbHbLIM MOTEHLMANoOM, KOTOpPbIA peanu3yeTcsa Kak yepesdyyebHbli maTepuan,
Ccrnoco6CTBYOWMNIN OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, Takn Yepes cneundunky
yyebHON OesaTenbHOCTU, TpebytoLwen caMoCTOATENbHOCTU,aKKypaTHOCTH,
NPOAOIPKUTENbHOWN KOHLIEHTPaUMM BHAMAHNUS 1 OTBETCTBEHHOCTM
3a Nony4YeHHbIN pesynbTarT.

B ocHoBe meToaukn obydeHuns anrebpe n Hadanam matemMaTU4ecKoro aHanmsa nexuT
AEATENbHOCTHbIN NPUHLMN 00y4eHus.

B cTpykTtype nporpammbl no anrebpe n Havyanam aHanusa BblAeNAwTCs cnegyolme

cogepXXatenbHO-MeTogMyeckne nuHuKn: «4Yumcna un BbluUCEHUS», «DYHKUMU N rpadhmKkny,
«YpaBHEHUS N HepaBeHCTBa», «Hayana maTemMaTuMyecKkoro aHanmsar,
«MHoXecTBa 1 norvka». Bce ocHOBHble cogepxaTenbHO-MeToANYeCKUe NIMHUN N3y4arTCs Ha
NPOTSKEHMM OBYX NeT obyyeHus Ha ypoBHe cpeaHero obuiero obpasoBaHusi, €CTECTBEHHO
AONOMHAA ApYr Apyra M NOCTENEHHO HacbIWaaCb HOBbIMW TeMamu U pasgenamu. [JaHHbin
y4yebHbI KypC SIBMSIETCA WHTErpatMBHbIM, MOCKONbKY 06beauHsieT B cebe copepkaHue
HECKONbKMX MaTeMaTU4eckux AucuuniuH: anrebpa, TpPUroHOMEeTpusi, MaTemMaTU4eCcKUn
aHanus, Teopusi MHOXecCTB 1 gpyrve. o mepe Toro kak obyyawowmecs osnageBatoT BCE
bonee WWPOKMM MaTEMATUYECKMM annapaTtoM,y HUX nocnegoBaTenbHO opMupyeTcs u
COBEpPLUEHCTBYETCS YMEHME CTPOUTb MaTEMATUYECKYD MOAENb  peanbHOW  CUTyauuw,
NPUMEHATb 3HaHWA, Mony4YeHHbIeB y4ebHOM Kypce «Anrebpa v Hadana maTemaTU4ecKkoro
aHanusay, Ans peLleHns CaMOCTOATENBbHO COPMYNMPOBAHHON MaTeMaTUYECKON 3afayu, a
3aTeMMHTEPNPETUPOBATL NOSy4YEHHbIN pesynbTaT.
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CogepxaTenbHo-mMeToamnyeckas nuvHuMs  «Yucna  wn BblMUCHEHWSI»  3aBepluaeT
PopMMpPOBaHNE HABbLIKOB NCMNONb30BaHUSA OENCTBUTENbHbBIX YACES, KOTOPOE BbINo HavyaTo Ha
ypOBHe OCHOBHOro obLero obpasoBaHus. Ha ypoBHe cpegHero obuero obpasoBaHus ocoboe
BHUMaHWe yaendetcsa dOpMUPOBAHNIO NMPOYHbBIX BbIYUCINTESTbHBIXHABbLIKOB, BKITHOYAKOLWMX B
cebss ucnonb3oBaHMe Pa3nMYHbIX (OPM 3anuMcu  OEUCTBUTENBbHOMO Yucna, YMeHue
pauMoHanbHO BbIMOMNHATL OEUCTBUS C HUMW, AenaTb MPUKUMAKY, OueHMBaTb pesyribTarT.
O6yuyatomecsa nonyvatoT HaBblKU MNPUBIIMKEHHbBIX BbIYUCNEHUI, BbINOMHEHNA OEWNCTBUM C
yucrnamu, 3anucaHHbIMK B CTaHAAPTHOM hOpMeE,NCMONb30BaHNSA MaTeMaTUYECKUX KOHCTaHT,
OLlEHMBAHWNA YNCIOBbIX BblpaXXeHWMN.

CogepxaTenbHas  NUHUA «YpaBHEHMS U  HepaBeHCTBa»  peanuayeTcs Ha
NPOTSXKEHUN BCEro obydeHns Ha ypoBHe cpeaHero obuiero obpasoBaHns, NOCKONbKYB KaXXaoM
pasgene nporpaMmmbl NpeaycMOTPEHO pelleHne cooTBeTcTBylWMX 3agad. Obyyatowwmecs
oBfageBalT pPasfMyHbIMW MeToaMu pelleHUs UenblX, pauMoHaribHbIX, UppaumoHarbHbIX,
nokasaresibHbIX, NorapupmMmUIecKnx n TPUroHOMETPUYECKMX YPaBHEHWUIN,HEPABEHCTB N UX CUCTEM.
[Mony4eHHble yMeHUA MCNOMb3YHTCS NPU UCCNeaoBaHUN (PYHKUMAC MOMOLLBIO NPOU3BOLHON,
peLueHnn NpUKNaaHblX 3a4ad 1 3aay Ha HaxoxaeHne HambonbLNX N HAMMEHbBLUNX 3HAYEHUI
dyHKUMK. [laHHaa cogepxaTeribHas NUHUSA BKAOYaeT B cebsa Takke hopMupoBaHue yMmeHui
BbIMOMNHATL  pacyéTbl No  opmynam, npeobpasoBaHus  UenblX, paunoHasrbHbIX,
nppaumoHanbHbIX U TPUFOHOMETPUYECKUX BbIPAXKEHUN, a TakkKe Bblpa)KeHUn, copepkallmx
cteneHn n norapudmel. bnarogapst nsydeHuto anrebpavdeckoro matepuana npoucxoanT
AanbHenwee pasBuTME anropUTMUYECKOro M abCTpakTHOro MbIWSieHMs oby4arolmxcs,
POPMUPYIOTCA HaBblKM OeAYKTUBHbBIX pPacCy>XAeHun, paboTbl C CUMBOSbHbIMU (hopmamu,
npeacraBneHns 3aKOHOMepPHOCTEN M 3aBUCMMOCTEN B BUAE paBeHCTB 1 HepaBeHCTB. Arnrebpa
npegnaraeTapekTMBHbIE UHCTPYMEHTbI AN PELLUEHUS NPAKTUYECKUX U €CTECTBEHHO - HAay4YHbIX
3aad,HarnsagHo AEMOHCTPUPYET CBOM BO3MOXHOCTM KaK si3blka HaYKU.

CopepxaTenbHo-meToanyeckasa nnHna « PyHkuMn 1 rpadomkm» TECHO nepenneTaeTcs C
OPYTMMU  NMHUSAMWU  y4eBHOro  Kypca, TMOCKOMbKYy B KakOM-TO  CMbICcre  3ajaér
nocnegoBaTenbHOCTb  U3ydYeHUst MaTepuana. W3ydyeHme CTeneHHOW, nokKa3aTeslbHOM,
norapugMmn4ecKon U TPUroHOMeTPUYECKNX (PYHKLIMIA, X CBOUCTB U rpadduKoB, UCMNOSIb30BaHNe
QYHKUMA ONa peleHnsa 3agad 13 gpyrmx y4ebHbIXNpeaMeToB M pearibHOM XXU3HU TeCHO
CBSI3aHO KakK C MaTeMaTU4YeCKMM aHanm3oM, Tak U C pelleHneM ypaBHEHUW U HepaBEeHCTB.
Mpn aToM GonbLIOE BHUMaHWE yaenseTcaAopMUPOBAHNIO YMEHUS BbipaxaTb pOpMyriamu
3aBUCMMOCTU MeXAy PasfMyHbIMU BENMYMHAMK, WUCCeAoBaTb MNOSyYeHHble  (PyHKUMK,
CTpouTb ux rpacdukn. MaTtepuancogepxaTenbHON NMUHUM HaLeneH Ha pasBuTMe YMEHUN n
HaBbIKOB, MO3BOMSAKLWMNXBbIpaXaTb 3aBMCUMOCTU MeXAy BenvynHamu B pasfvyHon dopme:
aHanuTU4ecKkon, rpacmyeckon mn crioBecHon. Ero wusyyeHme cnocobCTBYyeT pas3BUTUIO
anropuTMMUYECKOro  MbILWSIEHUS],  CMNOCOOHOCTM K O6OBOWEHMI0 U1 KOHKpeTu3auuu,
ncnonb3oBaHuo aHanornn.CogepxartenbHast NMIMHUSA «Havana
MaTeMaTM4yecKoro aHanmsa»  MNOo3BONSeT  CYyLeCTBEHHO pacLmpuTb Kpyr Kak
MaTeMaTMyecknx, TaK W NpUKNagHbiX 3adad, OCTYMHbIX OOyYalWNUMCs, Y KOTOPbIX
NnosABNAETCS BO3MOXHOCTb MCCrefoBaTb UCTPOUTb rpadukn yHKUMA, onpefensitb Ux
HanbonblMe M HaMMeHbLUME 3HAYeHUs,BbluMCNATbNowaan  curyp un obbémbl  Ten,
HaxoauTb CKOpPOCTU n YCKOpEHUs NpoLeccoB.
CopgepxaTenbHasi NMHUS OTKPbIBAE€T HOBblIE BO3MOXHOCTU MOCTPOEHUS MaTeEMaTUYECKNX
MOAeNnen pearibHbIX CUTyauun, HaxOXOEHUS Haumyudlero peleHnsaBs npuknagHbixX, B TOM

yucne CcoumanbHO-9KOHOMUYECKUX,  3aJadax. 3HaKoMCTBO C OCHOBaMMu
mMaTeMaTU4ecKoro aHanmsa cnocobereyeT pasBUTUIO
abcTpakTHOro,popMarnbHO-NOrMYEeCcKoro U KpeaTuBHOro MbILLITEHUS,

(bOpMMpOBaHMK) yMeHMﬂpaCHO3HaBaTb nposABrieHNA 3aKOHOB MaTeMaTUuKun B HaykKe,

TEXHUKE N NCKYCCTBE.
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Ob6yvatownecs ysHalT O BblalOWMXCA pes3ynbTaTax, MNOMyYeHHbIX B XOA4Ee pPa3BUTUS
MaTemMaTUKU KaK Hayku, 1 UX aBTopax.

CopepxatenbHo-meToanyeckasa nnuHusa « MHoxecTBa 1 fiormka» B OCHOBHOM MOCBSsILLEHa
afleMeHTaM TeopuMM MHOXECTB. TeOpeTUKO-MHOXECTBEHHbIE NpPeaCcTaBfEeHMs NPOHMU3bIBAOT
BECb KypC LUKOMBbHOM MaTeMaTUKM W npegnaralT Haubonee yHuBepcasnbHbi A3bIK,
obbeanHsaWNIN BCe pas3denbl MateMaTMKM U €€ MPUNOXEHWUA, OHM CBA3bIBAKOT pasHble
MaTtemaTuyeckue OUCUMNUHBLI B eauHoe uernoe. [1oaToMy BaXHO AaTb BO3MOXHOCTb
obyyarLiemMycsa NOHMMaTb TEOPETUKO-MHOXECTBEHHbIA A3blK COBPEMEHHOW MaTEMaTUKN U
NCNOSb30BaTh €ro Af4 BblpaXXeHUs1 CBOUX MbICIEMN.

B yyebHOM Kypce «Anrebpa n Havyana matemaTU4eckoro aHanmsa» NpucyTCTBYHOTTaKkKe
OCHOBbl MaTeMaTM4eCKOro MOLENUPOBaHUS, KOTOpble Mpu3BaHbl CHOPMUPOBATbL HaBbIKK
NOCTPOEHUS MoAenen peanbHbIX CUTyauuin, UccrnefoBaHUA ITUX MoLeNenc NoMOLLbIO
annapata anrebpbl M MaTtemMaTM4eckoro adHanmMsa W UHTepnpeTauun MonyvYeHHbIX
pe3ynbTaToB. Takue 3agaHus BrfieTEHbI B KaXObI U3 pas3gernioB NporpaMmbl, NMOCKOSTbKY BeCb
mMatepman y4ebHOro Kypca LMPOKO MCNOSb3yeTca AN pelleHns npuknagHblx 3agad. Mpu
pelweHnn peanbHbIX MPaKTUYECKUX 3agad obydarolmecss passBuBaloT HabniogaTenbHOCTb,
YMEHME HaxoauTb 3aKOHOMEPHOCTN, abcTparnpoBaTbCH, UCNOMb30BaTh aHanorno, obobartb
N KOHKpeTu3mpoBaTb npobnemy. [esatenbHOCTb NO (POPMUPOBAHUIO HAaBbLIKOB pPELUEHUS
npuKNagHbIX 3af4ay opraHu3yeTcs B MpoLecce n3yyveHus Bcex TeM yyebHoro kypca «Anredpa
N Ha4Yana maTtemMaTu4ecKkoro aHanusay.

O6wee ymcno 4acoB, PEKOMEHAOBAHHbIX AN M3yveHus yvyebHoro kypca «Anrebpawu
Hayana maTtemaTu4eckoro aHanusa», — B 11 knacce —102 yaca (3 yaca B Heferno).
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COOEPXAHUE YHYEBHOI'O NMPEAMETA
11 KIACC

Yucna v BbluUMCcneHus
HaTtypanbHble u uenble yncna. MNpusHakn gennmocTu uenbix Yncen.CteneHs
paunoHanbHbIM NokasaTenemMm. CBOMCTBA CTEMNEHM.

Jlorapudm yncna. lecatnyHole n HaTypasribHble norapumbl.

YpaBHEHUA U HEpaBeHCTBA
MpeobpasoBaHue BblpaXXeHUI, cogepaLymx norapmmel.

MpeobpasoBaHue  BbIpaXXeHUW,  CcoAaepXaliux  CTeneHu C  paumoHanbHbIM
nokasaTernem.

[MprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

lNokasaTenbHble ypaBHEHUA N HEpPaBEHCTBA.

Jlorapucpmmyeckune ypaBHeHNSA N HepaBeHCTBaA.

CncTtembl NMHENHbIX ypaBHeHUn. PelleHne npuknagHbiX 3agay C NOMOLLbIOCUCTEMbI
NNHENHbIX YpaBHEHWMN.

CuncrtemMbl 1 COBOKYMHOCTU paLMOHarbHbIX YypaBHEHWU U HEPABEHCTB.

MpumeHeHne ypaBHEHUI, CUCTEM N HEPABEHCTB K peLUEeHNo MaTeMaTnyecknxsagad v
3agay 13 pasnuyHbIX obnacTen Haykn n peanbHOM XU3HM.

PYHKLUMU U rpacpuku

®dyHkuma.  Nepuoamyeckne  PyHKUUKU.  [1pOMEXYTKM  MOHOTOHHOCTU  (DYHKLMMW.
MakcumyMmbl 1 MUHUMYMbI YHKUMKW. Hanbornbllee M HauMeHbluee 3HadeHne (PyHKUUUHa
NPOMeXyTKe.

TpuroHomeTpudeckme yHKLMN, NX CBOUCTBA U rpacuKu.

[MokasaTenbHas n norapudgpmmyeckas yHKUMU, UX CBOUCTBA U rpadoukun. Mcnonb3oBaHue

rpadoMKoB (PYHKLUMIA OS1S peLleHns ypaBHEHUA N NIMHENHBIX CUCTEM.

Mcnonb3oBaHue rpadmkoB pyHKLMIA ON9 UCCrnegoBaHUs npoLeccoB U 3aBUCUMOCTEMN,
KOTOpbl€ BO3HMKAKOT NPV pelleHnmn 3agad u3 gpyrmx y4ebHbIXnpeamMeToB 1 peanibHON XU3HU.

Hayana maTtemaTuyeckoro aHanusa

HenpepbiBHbIE PyHKUMK. MeToa NHTepBanoB ANs pelleHns HepaBeHcTB. [ponsBogHas
dyHKUMN. 'eomMeTprnyYecknin u U3nYeCcKUin CMbICI NPON3BOAHON. [1poM3BOAHBIE AfleMEHTapHbIX
QYHKUMA. POpMyrbl HAXOXOEHUS NPON3BOLHONCYMMbI, MPOU3BEAEHUS N HYAaCTHOIO OYHKLWMN.
MpuMeHeHne Npou3BOAHOM K UCCNefoBaHUIO YHKUMA HA MOHOTOHHOCTb WU
KCTPEMYMbI. HaxoxaeHre HanbonbLiero 1 HauMeHbLLIEro 3Ha4YeHNst PyHKLMM Ha OTpeske.
[MprMMeHeHne NPON3BOAHOM AS1S1 HAXOXAEHWS HaUy4LLEero peLleHns B NpUKnaaHbiX
3ajavax, ons onpeneneHna CKopocTu npouecca, 3agaHHoro opmynon nnu rpaukom.
lMepBoobpasHas. Tabnuua nepBoobpasHbIX.
WHTerpan, ero reometpnyecknun n puandecknn cmoicn. BelumcneHve mHTerpanano
dopmyne HetoToHa—llenbHnua.
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NMPEAMETHbIE PE3YJIbTATbI

K koHUy obyyeHusi B 11 knacce obyyalowMincs MonyyuT crnegylowme npeameTHble
pesynbTaTbl:

Yucna v BbluUCneHuns:
onepunpoBaTtb MNOHATUAMWU. HaTypalibHOE, Uuefioe 4YnCrio, WCrnosib30BaTb MNPU3HaKn
OEJTMMOCTH LerblX YNCeTl, pa3fioXeHne 4Yncria Ha npocTtble MHOXUTENN A4 pelleHnAa 3aas,
onepunpoBaTb NOHATUEM: CTENEHb C pauMOHalIbHbIM MoKa3aTenem,
onepupoBaTtTb NMNOHATUAMMW: J'IOFapI/I(*)M yycna, gecCATnUYHbIe U HaTypalibHble J'IOFapI/I(beI.

YpaBHeHUA U HepaBeHCTBa:

NPUMEHATb CBOWCTBA CTeneHn [Ans npeobpas3oBaHWs BblpaXeHUKn, ornepupoBaTtb
NOHATUAMM: MOKasaTeNnbHOE YpaBHEHWE W HepaBeHCTBO, pelwaTb OCHOBHbIE TWMbl
NnoKasaTesibHbIX YPaBHEHUA N HEPABEHCTB;

BbIMNOMNHATL Npeobpa3oBaHUsa BblpaXeHUn, codepXxalimx riorapudmbl, onepupoBaTb
NOHATUAMM: JiorapupMmnyeckoe ypaBHEHME U HEPABEHCTBO, pellaTb OCHOBHbIE TUIMb

norapuMUYECKUX YPaBHEHUI N HEPABEHCTB;

Haxo4uTb peLleHnst NPOCTENLLNX TPUFOHOMETPUYECKNX HEPABEHCTB;

onepupoBaTb NOHATUSAMU: CUCTEMA NUHENHbIX YPaBHEHUI N €€ peLleHne, NCNonb3oBaTb
CUCTEMY NIMHENHbIX YPaBHEHWUI ANt peLLEHMs] NPaKTUYECKMX 3aav;

Haxo4uTb peLUeHMst NPOCTENLLNX CUCTEM U COBOKYNMHOCTEN pauMoHanbHbIXypaBHEHWI U
HepaBEeHCTB;

MoenMpoBaTb pearbHble CUTyauun Ha sA3blke anrebpbl, COCTaBMATb BbIPAXEHUS,
YpaBHEHMWS, HEPABEHCTBA W CUCTEMbl NO YCMOBUKO 3adaudu, WUCCnedoBaTb MOCTPOEHHble
MOZEenu ¢ Ucnosib3oBaHMeM annaparta anreopbi.

PYHKUUU N rpaduku:

onepupoBaTtb MOHATUSMU: Nepuoguyeckas (QyHKUUS, MPOMEXYTKM MOHOTOHHOCTHU
YHKUNN, TOYKM SKCTpeMyMa (PYHKUUKW, Hanbonbluee U HauMeHbLLee 3HaYeHUs PyHKLMM Ha
NPOMEXYTKe, UCNOoNb30BaTh UX ANS UCCreAOoBaHUSA (PyHKUMK, 3aA4aHHON rpadouKoMm;

onepupoBaTb NOHATUSAMMN: rpadoukm nokasaTesnbHOW, norapngmMmnyeckon u
TPUrOHOMETPUYECKNX PYHKLNIA, n306paxaTb NX HA KOOPAMHATHOW NAIOCKOCTU UMCNOSb30BaThb
ANSA peLleHns ypaBHEHUN U HEPABEHCTB;

n3obpaxaTb Ha KOOPOWHATHOM MMIOCKOCTU  rpaduknu  FIMHEWHbIX  YPaBHEHUA Y
MCNONb30BaThb UX A5 PELUEHNA CUCTEMbI IMHENHbIX YPaBHEHUIA;

NCrnonb3oBaTh rpadoukn PyHKUMIA OANa nccnegoBaHUs NPoLECCOB M 3aBUCUMOCTEN U3
APYrMX y4eOHbIX OUCLIUMNIIUH.

Hauyana maTtemaTnyeckoro aHanusa:

onepupoBaTtb  MNOHATUSMU:  HenpepbiBHaAA  QYHKUMSA, npom3BogHas  PYHKUMW,
NCNOSb30BaTb reOMETPUYECKNN U (PU3NYECKMIA CMbICIT MPON3BOAHON ANS peLleHns 3agau;

Haxo4uTb NPOM3BOAHbIE 3fIEMEHTAPHbIX PYHKUUW, BbIMUCAATL NPOU3BOLHLIE CYMMb,
Npou3BeaeHNS, YHaCTHOIro OYHKLMUN;

MCNosib3oBaTh MPOU3BOAHYKD AN UCCNeaoBaHUa  (PYHKUMWM Ha  MOHOTOHHOCTbU
9KCTPEMYMbI, NPUMEHSATL pe3yrnbTaTbl UCCENOBAHNSA K NOCTPOEHUIO rPadoUKOB;

ncnonb3oBatb  MNPOU3BOAHYKD  AnNd HaxoXaeHus Haunyywero  peweHus B
npuknagHbIX, B TOM YMcne coumarnbHO-9KOHOMUYECKMX, 3a4a4ax;

onepupoBaTtb MOHATUAMMU: NepBoobpasHas U UHTerparn, NoOHMMaTb FreoMeTPUYECKUIN U
JoM3MYECKM CMbICIT MHTerpana;

HaxoauTb nepBooOpasHble 3SNEMEHTAPHbIX (OYHKUUKW, BbIMUCNATbL  UHTErpan no
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dopmyne HotoToHa—llenbHnua;
pewaTb NpuKnagHble 3agaydn, B TOM YUCEe CoLManbHO-3KOHOMMYECKOTO NPN3NYECKOTo
Xapaktepa, cpeacTBamu MateMaTMyeckoro aHanmsa.
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TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHmue pa3aeJia KoanuectBo OcHOBHOe coaepxkaHue OcHOBHBIEC BUBI eITeJILHOCTH
(TembI) Kypca 4acoB o0yvyarmuxcsi
Crenens ¢ paluOHAIbHBIM 12 Crenens ¢ palmoOHAIbHBIM DopMyJINPOBATH, 3aNIUCHIBATHB
MMOKAa3aTEeJIEM. nokazatesnieM. CBONCTBA CTENEHHU. CHUMBOJIHYeCKO# Gopme
[TokazarenbHast QyHKIHS. [IpeoOpa3zoBanue BBIpaXKEHUH, COICPIKAIIIX Y WJJIIOCTPUPOBATH NPHUMepaMu
[Toka3aTenbHbIE ypaBHEHUSN palMOHAIBHBIE CTEIICHHU. CBOIWCTBA CTEIICHH.
HEPaBEHCTBA [TokazaTenbHbIC ypaBHEHUSIU IIpumeHSITH CBOMCTBA CTETICHU IS
HEPAaBEHCTBA. npeoOpa30BaHUsI BHIPAKECHHI.
[TokazarenpHast QyHKIUSA, €€ CBOWCTBAM DopMyIMPOBATH
rpaduk U WJJIIOCTPUPOBATH rpaduyecKu
CBOWCTBA MTOKAa3aTEIbHON (PYHKIINH.
Pemiats OCHOBHBIE THIIBI
MOKa3aTeJIbHbIX YpaBHEHUNHU
HEPaBEHCTB.
Hcnoab3oBaTh HU(POBBIE pecypCbLIs
MOCTPOEHHUSI rpapUKOB PyHKUIUN U
W3Y4YEHUs UX CBOMCTB
Jlorapudmuueckast GpyHKIIHS. 12 Jlorapudm yncna. JlecsTuansien DopMyJIHPOBATH, 3alIUCHIBATHB
Jlorapudmuueckre ypaBHeHUAN HaTypaJIbHbIE ToTapu(MBbIL. CHMBOJINYECKOi (hopme
HEpaBEHCTBA [TpeoOpa3zoBaHue BEIpAKEHUH, Y WIIIOCTPUPOBATH IPUMepaMu
COJIepXKaIIuX JIOTapu(MBbI. CBOMCTBA JloTapudmMa.
Jlorapudmuueckue ypaBHeHUAN BoinoaHaTs nmpeoOpa3zoBaHus
HEpaBEHCTBA. BBIpXECHUH, COAEPKAIUX JIOTapU(MBI.
®opmyIMpOBaTh
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Jlorapudmudeckas pyHkIus, e
CBOIiCTBA U TpaduK

Y WJTIOCTPUPOBATH rpa)MyecKM CBOICTBA
norapudmuueckor pyHkuuu. Pemarb
OCHOBHBIC THUITBI JIOTAPHU(PMUIESCKUX
yYpaBHEHUH

Y HEPaBEHCTB.

Hcnonb3oBath nupposbie pecypebLiis
noctpoeHus rpadukoB GpyHKIUN U
U3YYCHUS UX CBOMCTB.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUS
MaTeMaTUKU

Tpuronomerpudeckue
GYHKIMY U UX TpaUKH.
Tpuronomerpuyeckue
HEpaBEHCTBA

Tpuronomerpuueckue QyHKIIUU, UX
CBOIiCTBa U rpaduKu.

[IpuMepbl TPUTOHOMETPUYECKUX
HEPABEHCTB

Onepuposarsp

MOHSATHEM TIepUOANYecKast PYHKIIHS.
CrtpouTthb, aHAJIM3UPOBATH, CPABHUBATH
rpadUKu TPUTOHOMETPUUECKHUX (YHKIIHIL.
Dopmy/IMpOBaTh

U WJIIOCTPUPOBATH rpaguvecKu
CBOMCTBAa TPUTOHOMETPHUYECKHUX
GyHKIU.

Pemate npocrenmme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
Hcnonb3oBath rpadguky 11 pelieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
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HUcnoan3oBarh nndpoBbie pecypebiis
OCTpoeHUs rpaduKkoB PyHKIIMN 1
HU3YyYECHUS UX CBOWCTB

[IponsBonHas. [Ipumenenue
MPOU3BOTHOM

24

HenpepoiBabie Gpynkimn. Meroa
MHTEPBAJIOB JUIsl PELLICHUS] HEPABEHCTB.
[TpousBoaHas GyHKIUH.
I'eomerpuyeckuii u pu3nIECKUin
CMBICJT TPOU3BOIHOM.

[Tpou3BoIHBIE AIEMEHTAPHBIX (PYHKIIHIA.

[Tpon3BosHAs CyMMBI, IPOU3BEICHMS,
YaCTHOTO (PYHKLIMH.

IIpuMeHeHne NpON3BOTHOMK
UCCJIEIOBAHUIO (PYHKIIMH

Ha MOHOTOHHOCTB Y 3KCTPEMYMBI.
Haxoxnenne Han6oab11ero

Y HaMMEHBILIET0 3HaYeHUsI PYHKLIMUHA
OTpE3KeE.

IIpuMeHeHne Mpou3BOAHON JUIs
HaXO0XKJICHUS HAUITYy4IlIero

pellieHus B MPUKIIAAHbIX 33]a4ax,

JUIsI OTIpEIENIEHNUS CKOPOCTH IpoIIecca,
3aJJaHHOTO (hOPMYJIOH MITH TpauKOM

OnepupoBaTh NOHATUSIMH . HETIPEPBHIBHAS
(GyHKIMS; TPOU3BOAHAS(DYHKITHH.
Hcnosb30BaTh reOMETPUUECKUN

¥ (PU3UYECKHUIA CMBICIT TIPOU3BOTHONIIISA
perieHus 3a1ay.

HaxoanTb npon3BOIHBIE 3JIEMEHTaPHBIX
(GYHKIMA, BBIYHCIATHIIPON3BOIHEIC

CYMMBI, MIPOU3BCACHUS, HACTHOT'O (bYHKLII/Iﬁ

Hcnoab3oBaTh MPOU3BOIH YOI
HCCIeIOBaHUs PYHKIINU

Ha MOHOTOHHOCTB U DKCTPECMYMBI,
NPUMEHSATH Pe3yJbTaThl

HCCJIEJOBAHMSA K TIOCTPOEHUIO

rpaduxos. IIppuMeHATH TPOU3BOIHYIOAIS
HaxXOXJICHUS HAWTYUHUICTO PCIICHHA B
NMPUKIAAHBIX, B TOM YHCJIC COLIMAJIBHO-
3KOHOMHYECCKHUX, 3a/ladax. 3HaKkoMHUTLCS C
HCTOpHEeN Pa3BUTHs MAaTEMaTHYECKOTO
aHam3a
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WHTerpai v ero npuMeHEeHHs 9 [TepBooOpa3nas. Tabnuua OnepupoBaTb NOHATHAMM:
epBOOOPaA3HBIX. nepBooOpa3Hasi, HHTEerpal.
Nuterpan, reomerprudeckuit Haxoauth nepBooOpa3HbIe AIEMEHTAPHBIX
U pU3NYECKUIl CMBICI HHTETpajIa. GyHKIUH; BBIYUCASTHUHTETPAT MO
Brruncnenue nnterpana no ¢popmyie ¢popmy.e Herorona—Jleitouuna.
Hrrotona—Jleiibauia 3HAKOMHUTBLCH C UCTOPHUEN pa3BUTHUSA

MaTeMaTUYECKOI o aHaIu3a
CucreMbl ypaBHEHUN 12 CucreMbl TMHENHBIX YpPaBHEHUH. OnepupoBaTb NOHATHAMM: CUCTEMA

Pemenvie npukiagHeIx 3a1a4

C IIOMOILBIO CUCTEMBI JIMHEWHBIX
YpPaBHEHUU.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOTApUPMUIECKIX
YpaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpaduKoB GYHKIMHAISA
peLIeHUs] yPaBHEHUI U CUCTEM.
IIpuMeHeHne ypaBHEHHI, CUCTEMU
HEPaBEHCTB K PEIIEHUIO
MaTEeMaTUYeCKMX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX o0acTel HayKu

Y peabHOMU KU3HU

JUHENHBIX YPABHEHUH U €€ peleHue.
Hcnosib30BaTh cuCTEMY JIMHEHHBIX
YpaBHEHUH U1l pelIeHus

IIPaKTUYECKUX 3a/]a4.

Haxoaurts pemeHus nIpoCTEHIINX
CUCTEM U COBOKYIIHOCTEMN
palOHaIbHBIX YPABHEHUM

Y HEPaBEHCTB.

Hcnoan3oBath rpapuxu GyHKIUAIIIA
penieHus: ypaBHEHU M.

MopaeaupoBaTh peaibHbIE CUTyallMUHA
SI3BIKE aNreOpbl, COCTaBIATh BBIPAXKEHNUS,
YpaBHEHUSI, HEPABEHCTBAU CUCTEMBI 110
YCIIOBHIO 33J]a4H, HCCJIeJ0BATH
NMOCTPOEHHBbIE MOEIHUC UCIIOJIb30BAHUEM
anmapara ajareopsl

27



HaTypaJ'IBHBIC n 1eCJIbIC YHCiIa

HarypanbHble 1 1ienple ynciia B
3a/J1a4ax U3 pealIbHOM KU3HH.

HpI/I3HaKI/I JACITNMOCTH LCIBIX YHUCCII

OnepupoBaTh NOHATUSIMH: HATYypAJIbHOE
4KcIo, uenoe uucio. Menonb3zoBath
MPU3HAKHU JIETUMOCTHUIEIBIX YHUCET,
pa3oKeHue uncia

Ha IIPOCThIE MHOXUTEIH JIJIsl pellIeHUsI3a1au

[ToBTOpEHHME, 0000IIEHNE,
CHCTEeMaTH3alus 3HaHUI

18

OcHOBHBIE IOHATHUS Kypca aareopbiu
Hayaj MaTEMaTH4YECKOro aHaIn3a,
000011IEHNE U CUCTEMATHU3AINS 3HAHUHA

Pemiats mnpuk/IagHble 33724 U3
pa3nuuHBIX  obOjacTell  HAayKH U
peabHOM JKU3HU C TOMOILBIO

OCHOBHBIX MOHATHM Kypca anreOpsl u
Havaj MaTeMaTH4eCKOTro aHaIu3a.
BbiOupaTre  onTuMalibHBIE  CIIOCOOBI
BBIYMCIICHHUM.

Hcnonb3oBaTh A0 pemieHus 3a1a4
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI
ypaBHEHMH, CBOMCTBA (DYyHKIIHIHA

U rpaduKkoB

OBILEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

102
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KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHMUE "Anaredpa n Hayajia MaTeMaTHYeCKOro aHaiausa'

Ne i/t

Tema ypoka

Koauuec
TBO
4acoB

Harta mo
IVIAHY

Hara mo
paxry

Hudposbie
o0pa3oBaTte/ibHbIE

pecypcbl/I0P

Crenenb ¢ panuoHajibHbIMIOKa3aTeeM. [lokasaTenbHas pynkuus. [lokasareabHble ypABHEHUS U
HepaBeHcTBa (12 yacoB)

ITokazarenpHas Gyaknus. [lokazarenpHbIe ypaBHEHUSM HEPABEHCTBA

1 CrerneHsb ¢ palioHaIbHBIM TOKa3aTEJIEM. 1 https://resh.edu.ru/subject/le
sson/4729/start/159013/

2 CBoIiCcTBa CTEIICHHU. 1 https://resh.edu.ru/subject/le
sson/4729/start/159013/

3 CBOJiCTBa CTCTICHH 1

4 [TpeobOpa3oBaHue BRIPAXKEHHIH, COAEPIKAIIMX PAllMOHAIbHBIE CTEIIEHH. 1 https://resh.edu.ru/subject/le
sson/4729/start/159013/

5 [TpeobpazoBaHre BbIpaKEHHM, COIEPIKAIUX PALIMOHAIBHBIE CTETICHH. 1

6 [IpeoOpazoBanue BeIpaKEHUM, COIEPKAIINX PAIIMOHAIbHBIC CTETICHHU. 1

7 [TokazarenbpHBIC ypaBHEHUSU HEPABEHCTBA. 1

8 Iloka3aTenbHbIe ypaBHEHHSIM HEPABEHCTBA. 1

9 [TokazarenpHbIC YpaBHEHUSH HEPABEHCTBA. 1

10 [MokazaTenbHast pyHKIHMs, €€ CBOWCTBA U rpaduK 1 https://resh.edu.ru/subject/le
sson/5540/start/327000/

11 ITokazarenbHas GpyHKIMSA, €€ cBOWCTBaM rpaduk 1 https://resh.edu.ru/subject/lesso
n/5540/start/327000/

12 Konrposnsnast pabota mo teme «CTeNeHb ¢ pallMOHAIBHBIM MTOKa3aTeNIeM. 1

Jlorapudpmuueckas pynkuus. Jlorapudpmuyeckne ypaBHeHusiu HepaBeHcTBa (12 yacos)

13 Jlorapudm uucna. 1 https://resh.edu.ru/subject/le
sson/5753/start/272574/

14 Jlorapudm uucna. 1 https://resh.edu.ru/subject/le
sson/5753/start/272574/

15 JlecaTuuHblen HaTypaibHbIE JOrapuQMBbl. 1 https://resh.edu.ru/subject/le
sson/3823/start/198625/

16 JlecsiITHYHBICH HATYPaJIbHBIC JIOTAPU(PMBI. 1 https://resh.edu.ru/subject/le
sson/3823/start/198625/

17 [Ipeobpa3oBaHye BEIpaKEHHIA,COACPIKAIIHX JIOTAPUPMBI. 1 https://resh.edu.ru/subject/le
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sson/5753/start/272575/

18 [Ipeobpa3oBaHue BEIpaKESHHIA,COACPIKAIIMX JIOTAPUPMBI. 1 https://resh.edu.ru/subject/le
sson/5753/start/272575/

19 ITpeoOpa3oBaHue BBIPAKEHHIA,COCPKAIIX JOTaAPUPMBI. 1

20 Jlorapupmuueckue ypaBHEHUSIM HEPABCHCTBA. 1 https://resh.edu.ru/subject/le
sson/4732/start/198842/

21 Jlorapugmuueckue ypaBHEHUSI HEPABEHCTBA. 1

22 Jlorapudmuueckas QyHKIHS, €ECBONCTBA U IpauK 1 https://resh.edu.ru/subject/le
sson/3834/start/198687/

23 Jlorapudmuueckas GyHKIHS, eECBOMCTBA U TpaduK. 1 https://resh.edu.ru/subject/le
sson/3834/start/198687/

24 KonTponbhas pabota no teme «JIorapupmudeckas GyHKIus. 1

Jlorapugmuueckue ypaBHEHUSH HEPABEHCTBAY

Tpuronomerpuyeckue pynkuum u ux rpa¢uku. Tpuronomerpuyeckne HepapeHcTBa (9 4acoB)

25 Tpuronomerpuyeckue QyHKIUH, UX CBOWCTBA U rpaUKU. 1 ;lttps:/ /resh.edu.ru/subject/51
26 Tpuronomerpudeckue QyHKIUMH, UX CBOWCTBA U rpaUKH. 1 ?ttpS:/ /resh.edu.ru/subject/51
27 Tpuronomerpuyeckue QyHKIUMH, UX CBOWCTBA U IpaUKU. 1
28 Tpuronomerpuyeckue QyHKIUMH, UX CBOWCTBA U IpaUKU.
29 Tpuronomerpuueckue PyHKITUU, UX CBOWCTBA U TpaduKH. 1 ?ttps:/ /resh.edu.ru/subject/51
30 [TpriMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 ITpriMepbl TPUTOHOMETPHUYECKUX HEPABEHCTB 1
33 KonrponeHas pabora mo teme « Tpuronomerpuyeckue GyHKIUU U UX 1
rpa¢uku. TpUroHoMeTpuueCcKrue HEPaBEeHCTBAY
IIpousBoanas. Ilpumenenuenpon3BoaHoi (24 yaca)
34 HenpepbiBHBIE QYHKIINH. 1
35 MeTo 1 HHTEepBaJIOB /JIsl pEIICHHsI HEPABEHCTB. 1
36 MeTo 1 HIHTEePBAJIOB JIJIs PEIICHHUS HEPABCHCTB. 1
37 MeTtoa HHTEpPBAJIOB IS PEIICHUS] HEPABEHCTB. 1
38 [TpownsBoaHas GyHKIIHH. 1 https://resh.edu.ru/subject/lesso
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n/4923/start/200980/

39 [Tpon3BoaHast HyHKIIUH 1
40 ["eomeTpryeckuii 1 GU3NIECKUNHCMBICI TPOU3BOTHOM. 1
41 I"'eomeTpruyeckuil 1 PU3NICCKUICMBICIT TPOU3BOTHOM. 1
42 [IpousBoaHBIE 37EMEHTAPHBIX (DYHKIUIA. 1 https://resh.edu.ru/subject/lesso
n/6114/start/201073/
43 [IpousBogHass CyMMBbI, IPOU3BECHHUS, YACTHOTO 1 https://resh.edu.ru/subject/lesso
yHKIMIA, n/3954/start/201011/ _
https://resh.edu.ru/subject/lesso
n/3954/start/201011/
44 [Tpou3BoiHAs CYMMBI, IPOU3BEICHHS, YACTHOTO () YHKIIHIA. 1 https://resh.edu.ru/subject/lesso
n/3954/start/201011/
45 [Tpon3BoiHAs CYMMBI, TPOW3BECHHS, YACTHOTO (D YHKIIHH. 1
46 [TpuMeHeHrEe TPOU3BOIHON K UCCIICIOBAHUIO QYHKIIMN Ha 1 https://resh.edu.ru/subject/lesso
MOHOTOHHOCTH ¥ 3KCTPEMYMBI. n/3987/start/273810/
47 [TpuMeHeHre TPOU3BOIHON K UCCIICIOBAHUIO QYHKIIMN Ha 1 https://resh.edu.ru/subject/lesso
MOHOTOHHOCTb M O9KCTPEMYMBI. n/3987/start/273810/
48 [IpumeHeHne NpOU3BOAHON K MCCIIEOBAHUIO (DyHKIMI Ha 1 https://resh.edu.ru/subject/lesso
MOHOTOHHOCTb M DKCTPEMYMBI n/3987/start/273810/
49 [TpuMeHeHne TPON3BOTHONK UCCIIEAOBAHIIO (DYHKITHI HA MOHOTOHHOCTH | 1
U 3KCTPEMYMBI.
50 HaxoxeHre HanOobIIero 1 HaMEHbIIEr0 3Ha4eHHs! (PyHKIMMHA 1 https://resh.edu.ru/subject/lesso
OTpE3KE. n/6115/start/36346/
51 Haxoxxnenne HanOoJbIero 1 HAMMEHbIIIETO 3HAUYCHUS (PYHKITUHUHA 1
OTpe3Ke.
52 HaxoxneHne HanboIbIIero 1 HAMMEHbBIIEro 3Ha4YeHHs (PyHKIIMHUHA 1 https://resh.edu.ru/subject/lesso
OTpE3Ke. n/6115/start/36346/
53 Haxoxnenre HauGOoJIbIIEr0 ¥ HAMMEHBILErO 3HaUEHMs (PYHKIMHHA 1
OTpe3Ke.
54 [TpuMeHeHre IPOU3BOTHOMN /ISt HAXOXKICHHSI HAMITYUIIIEro 1 https://resh.edu.ru/subject/lesso
peIIeHus B IPUKIIAJHBIX 3a7a4ax, IS ONPeICICHIUS n/6195/start/225651/
CKOPOCTH IpOoLecca,3aJaHHOTr0 GopMysIoi Win rpadukoM
55 ITpuMeHeHHe IPOU3BOIHON ISl HAX 0K ICHHST HAWTYUIIETO 1 https://resh.edu.ru/subject/lesso

pCUICHUS B IPUKIIAAHBIX 3aaa4ax, JJId ONPCACIICHUA
CKOPOCTH TIpoliecca,3a1aHHoro (popmystoit wim rpadgukom

n/6195/start/225651/
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[TprMmeHeHre TPOU3BOTHON I HAXO0XK/ICHUSI HAMITYYIIIEeTo
pelIeHUs B MPUKJIAIHBIX 3a/1a4aX, JIJIsl ONpEeACIICHUS
CKOPOCTH IpOLIeCcca,3aJaHHOTr0 GopMysIol Wiu rpadukoM
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KoHntpoinbhas padota mo teme « [IponsBoanas. [Ipumenenue
MIPOU3BOIHON»

HuTerpaJ u ero npumeHenus (9 4yacon)

58 ITepBooOpa3Hasi. https://resh.edu.ru/subject/lesso
n/4924/start/225713/

59 Tabnuia nepBooOpa3HBIX.

60 MHTerpai, reoMeTpUUYECKHii M (PU3HUECKHUIA CMBICIT MHTETPaIa. https://resh.edu.ru/subject/lesso
n/3993/start/225744/

61 WuTerpan, reoMeTpruecKuii M GU3NYECKUIA CMBICT HHTErpaja.

62 MHTerpai, reoMeTpUYECKHii ¥ (PU3NUECKHUIA CMBICIT MHTETPaIa. https://resh.edu.ru/subject/lesso
n/3993/start/225744/

63 Boraucnenue nnrerpana no popmyneHesrorona—Jleiiouuna https://resh.edu.ru/subject/lesso
n/6118/start/225808/

64 Beruncnenue unrerpana no gopmyneHsrorona—JIeiiOnuma

65 Boruucnenue nnrterpana no popmyneHerorona—Jleiounna https://resh.edu.ru/subject/lesso
n/6118/start/225808/

66 KonTtponbHast padora no teme « IHTErpasl U €ro npuMeHEHUs»

Cucrembl ypaBHenmii (12 yacoB)

67 C N N https://resh.edu.ru/subject/51/
VCTEMBI JINHEHHBIX YPABHCHHH.

68 CucreMbl TMHEHHBIX YpaBHEHUM.

69 PelieHne NpUKIagHbIX 33124 ¢ HOMOIIBK) CHCTEMBI JIMHEHHBIX https://resh.edu.ru/subject/51/
YpaBHECHUH.

70 Pemenne mpukIaIHbIX 33124 C TOMOIIBIO CUCTEMBI THHEHHBIX
YpaBHECHUH.

71 Pemenue npukitaiHbIX 33124 C MOMOIIBIO CUCTEMBI JIMHENHBIX https://resh.edu.ru/subject/51/
YpaBHECHUH.

72 CHCcTeMbl U COBOKYITHOCTH IIEJIBIX, PAITHOHATBHBIX,
UPPAIMOHATLHBIX, TIOKA3aTEeIbHBIX, JJOTapH(PMHUESCKUX ypaBHEHUH
1 HEPaBEHCTB.

73 CHCTeMBI U COBOKYITHOCTH IIEITBIX, PAI[HOHAILHBIX, https://resh.edu.ru/subject/51/

UppalMOHATIBLHBIX, TOKA3aTeIbHbIX, JOTrapUPMHUUECKUXypaBHEHUN
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Y HEPABEHCTB.

74 Hcnionp3oBanue rpaduKoB QYHKIUHIIS pEIICHUS YPAaBHEHUH U 1
CHCTEM.

75 Hcnionp3oBanue rpaduKoB QYHKIUHIIS pEIICHUS YPAaBHEHUH U 1 https://resh.edu.ru/subject/51/
CHCTEM.

76 IIpumeHenue ypaBHEHUM, CUCTEMH HEPABEHCTB K PELICHUIO 1 https://resh.edu.ru/subject/51/
MaTeMaTHYECKUX 33a]1a4 U 3a/1a4 U3 Pa3JIMYHbIX 00J1acTel HAyKU
Y PEaJbHOMU KU3HU

7 [TpuMeHeHNEe ypaBHEHHIA, CHCTEMHU HEPABEHCTB K PEIICHHIO 1
MaTeMaTHUYECKUX 33/]1a4 U 3a/1a4 U3 Pa3JIMYHbIX 00J1acTel HAYKU
Y pEabHOMU KU3HU

78 KontponbHas pabota o Teme «CHCTeMBbl YpaBHEHHIT» 1

HartypaJjbHble u neJible yncia (6 4acoB)

9 HarypasbHble u 1IeTbIe YHCIa B 33/1a4aX U3 peaibHOW KU3HH. 1 https://resh.edu.ru/subject/51/1

0/
80 HarypasibHble 1 1ienble 9yuciia B 3a1a49ax U3 peajlbHOM KU3HH. 1
81 [Ipu3Haky AETMMOCTHU LETBIX YUCET 1 https://resh.edu.ru/subject/51/1
0/

82 IIpr3HaKu IeNMMOCTH LENBIX YHCEI 1

83 [Ipu3Haku AeIMMOCTH HEJbIX YHCE 1

84 [Ipu3Haku AeTMMOCTH HEJNbIX YHCE 1

IloBTOpEeHue, 0600 eHNe,cucTeMaTu3anus 3Hanui (18 yacon)

85 OCHOBHBIE IOHATHS Kypca alreOpbIi Hayal MaTeMaTHIeckoro ananm3a | 1

86 OcCHOBHBIE OHATHS Kypca aJireOpbIi Hayal MaTeMaTH4eckoro ananmza | 1

87 OCHOBHBIE TIOHATHS Kypca alreOpbIi Havyal MaTeMaTHIecKkoro ananm3a | 1

88 OcHOBHBIE OHATHS Kypca aJireOpbIi Hayal MaTeMaTH4eckoro ananmza | 1

89 O0o001IeHNe U CHCTeMaTU3alHs 3HAaHUH 1

90 O00011IEHNE U CHUCTEMATH3aLMS 3HAHUI 1

91 O060011eHNe U CUCTeMaTH3aIMsl 3HaHUI 1

92 O00011IEHYE U CHUCTEMATH3ALMS 3HAHUI 1

93 Wrorosoe nosropenue. Pemenne 3aganuit EI'D 1

94 Hrorooe nmoBTopenwue. Pemenne 3ananuii EI'D 1

95 Wrorosoe noBropenue. Pemenne 3aganuit EI'D 1
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96

Hrorosoe noropenue. Pemenue 3aganuii EI'D

1
97 Hrorosoe noBropenue. Pemenne 3amganuii EI'D 1
98 Hroroeoe noeropenwue. Pemenne 3ananuii EI'D 1
99 Hroroeoe nosropenue. Pemenne 3ananuii EI'D 1
100 HTorosast KOHTpoJIbHAS paboTa 1
101 O00011IEHYE U CHUCTEMATU3ALU 3HAHUI 1
102 O06001IEeHNEe U CHCTEMATU3ALMS 3HAHUMA 1
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NOACHUTEJIbHAA 3AMMUCKA KYPCA «TEOMETPUSA»

BaxxHocTb y4yebHoro Kypca reomeTpuM Ha YpOBHE cpegHero obuwero
obpasoBaHns obycrnoBneHa NpPakTU4YECKOW  3HAYUMMOCTbIO MeTanpeaMeTHbIX n
npeamMeTHbIX pe3ynbTaTtoB 0O0y4yeHMs reoMeTpuMMB  HanpaBfeHUM  NIMYHOCTHOrO
pasButMa  obydvarowmxcs,  POPMUPOBaHUA  PYHKUMOHANbHOM  MaTemMaTudecKom
rPaMOTHOCTU, M3YY4eHUsa ApYrMx y4ebHbIX ancumnnuH. Passutmne y obyvatomxcs
NpaBuUnbHbIX NPEACTaBEHNN O CYLIHOCTM U MPOUCXOXAEHUN FEOMETPUYECKUX
abcTpakumii, COOTHOLLUEHMM peanbHOro W KnaeanbHOro, XapakTepe OTpaXKeHus
MaTeMaTMYeCKON HayKoW SIBNEHUA 1 NPOLECCOB pearibHOro Mmpa, Mecte reoMeTpumBe
CUCTEME HayK WU ponvM mMatemMaTU4ecKoro MoaenMpoBaHnst B HAy4YHOM MO3HAHUWN MB
npakTuke cnocobcTByeT POPMUPOBAHNIO HAYHHOTO MMPOBO33pPEHUS 0ByYatoLLMXCS, aTakke
KayecTB MblLLIIEHUS, HeObXxoauMbIX A4N1S aganTaumm B CoBpeMeHHOM obuecTtse.'eomeTpus
ABNsieTCs OAHMM 13 6a30BbIX NPEAMETOB Ha YPOBHE cpeaHero obuero obpasoBaHusi, Tak
Kak obecneyuBaet BO3MOXHOCTb M3YYEeHUS KaK OUCUMUMNIINH €eCTECTBEHHO -
Hay4YHOW HanpaBfeHHOCTU, TaK U TYyMaHUTapHOWN.

Jlornyeckoe mblwneHne, opMmmpyemoe npu naydeHnm oby4arowmmMmmncs NOHATUAHBbIX
OCHOB reoOMeTpun 1 MOCTPOEHUN LIEMOYKM JIOMMYECKNX YTBEPXKOEHUNB XO4Ee peLleHnst
reoMeTpuyecKknx 3agad, yMeHue BblaBuraTb 1 ONpoBepraTb rmMnoTe3bliHENOCPEeACTBEHHO
MCNONb3YITCA NPU PELLEHMM 3a4a4 €CTECTBEHHO - HAy4YHOrO LMKMIa,B YaCTHOCTM M3 Kypca
PU3MKMN.

YMeHne OpueHTUpoBaTbCA B MPOCTPAHCTBE UrpaeT CyLLEeCTBEHHYHO POSib BO BCEX
obnactax geatenbHOCTH YenoBeka. OpreHTauusa YenoBeka BO BpEMEHU U MPOCTPaHCTBE
— HeobxoauMoe ycroBue ero coumanbHoOro 6biTnsi, opMa OTPaXXEHUS OKPY>KaKOLLEro
MUpa, YCNoBMeE YCMELUHOro NO3HaHUSA U aKTUBHOIrO Npeobpa3oBaHnsA AENCTBUTENBHOCTMU.
OnepupoBaHne NpocTpaHCTBEHHbIMM Obpa3amn 06beaMHAET pasHble  Buabl  y4ebHoMn
W TPyoOBOW  LEATENbHOCTWU, ABMSETCA  OOHMMW3 NPOEeCcCMOHANbHO BaXHbIX
KayecTB, NO3TOMY akTyarnbHa 3agava (hopMMPOBaHNSTY 00yYatoLLMXCA
NPOCTPAHCTBEHHOTO MbILUSIEHNS KaK PA3HOBUOHOCTU 0Opa3HOro MbilUSIEHNS —
CYyLLECTBEHHOIO KOMMOHEHTA B MOATOTOBKE K NPAKTUYECKON OEATENBHOCTU MO MHOTUM
HanpaBrneHusaM.

Llenb ocBoeHMst nporpammbl y4ebHOro kypca «lfeometpusi» Ha 6a30BOM ypOBHE
0by4yeHna — obweobpasoBaTenbHOe 1M OBOLLEKYNbTYPHOE pa3BUTNE 0ByYaoLLmMXCs Yepes
obecneyeHne BO3MOXHOCTU NMPUOBPETEHUS N UCMONb30BAHNS CUCTEMATUYECKMX
reomMeTpUYEeCKUX 3HaHUI U AENCTBUIA, CNeUNUYHbIX FreOMEeTPUN, BO3MOXHOCTM
yCMELLHOro NpoaosikeHms obpasoBaHnst No cneumanbHOCTAM, HE CBSI3aHHbIM C
NPUKNaaHbIM UCNOSTb30BaHNEM FrEOMETPUMN.

MpuopuTETHBIMM 3afad4aMy  OCBOEHMA y4yebHoro kypca «[leomeTpum» Ha
6a3oBom ypoBHe B 10—11 knaccax ABNsATCS:

opMmnpoBaHue nNpeacTaBeHnst 0 reoMeTpun Kak 4acTu MMPOBOWN KyIbTypbl U
0CO3HaHM1e eé€ B3aVMOCBS3M C OKpY>KatoLUM MUPOM;

dopMunpoBaHue npeacTaBrieHUss 0 MHOFOrpaHHMKax M Tenax BpalleHWs Kak o
BaXXHENLINX MaTeMaTU4eCcknx Moaensax, No3BosrisoLWmMX ONUCbIBaTb U U3y4aTb pasHble
SBMIEHMSI OKPY>KatoLLEero Mmpa;

dopMmnpoBaHne yMeHUs pacrno3HaBaTb Ha YepTexax, Moaernsx n B peasibHoM Mupe
MHOrOrpaHHK/ 1 Terna BpalleHus;

oBnageHne MetTogamu pelleHns 3af4ad Ha NOCTPOEHNS Ha M30BpaxeHnaxX
NPOCTPaHCTBEHHbLIX PUryp;

dopmunpoBaHue yMeHUS onepupoBaTb OCHOBHbIMU NMOHATUAMM O
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MHOrorpaHH1Kax u Tenax BpaleHns n nx OCHOBHbIMW CBONCTBaMU;

oBnageHue anropuTMaMu peLleHns OCHOBHbIX TUMOB 3adad, hopMupoBaHmne
YMEHUS NPOBOANTb HECITOXHbIE JoKa3aTerbHble pacCyX4eHUs B Xo4e peLLeHns
CTepeoMeTPUYECKMX 3a4aud 1 3aad C NPaKkTUYECKUM COAEpPKAHUEM;

pasBuUTUE MHTENMNEKTYarnbHbIX 1 TBOPYECKMX CNOCOBHOCTEN 0by4vatoLmxcs,
no3HaBaTesIbHON aKTUBHOCTU, UCCnefoBaTeNbCKNX YMEHUN, KPUTUHHOCTU MbILLNEHNS;

dopmunpoBaHne PyHKLUNOHATbHOW rPaMOTHOCTU, pefieBaHTHOM reoMeTpumn:ymeHue
pacno3HaBaTb NPOSIBIIEHNS FTEOMETPUYECKNX NOHATUI, OO BEKTOB M 3aKOHOMEPHOCTEN B
peanbHbIX XXM3HEHHbIX CUTyauUaX U NPU N3yYeHUn apyrmx y4ebHbix NpeameTos,
NPOSIBIEHNSA 3aBUCMMOCTEN N 3aKOHOMEPHOCTEN, POPMYSNIMPOBaTb UX HA A3blKe
reomeTpun 1 cosgaBaTb reoMeTpuyeckue Moaenn,MPUMEHATb OCBOEHHbIV
reomeTpuYeckui annapart A5a peLleHns NPakTUKO- OPUEHTUPOBAaHHbIX 3aady,
WHTEepNpeTUpoBaTb U OLEHMBaTb MOMyYeHHblepesynbTaThl.

OTnnynTenbHOM 0COBEHHOCTBLIO MPOrpaMmbl MO rEOMETPUN ABMSETCS BKNOYEHE B
KypC CTepeoMeTpuu B Hayane ero uM3ydeHusa 3ajad, pellaemMblxX Ha YpOBHe
WHTYUTUBHOIO NO3HAHWS, U onpeaenéHHbiM 06pa3omM opraHm3oBaHHas paboTta Hag HUMK,
YTO CNOCOBCTBYIOT Pas3BUTUIO JTOTMYECKOIrO U NPOCTPaHCTBEHHOTOMbILLSIEHNS,
CTUMYNUpPYeT npoTeKaHne WHTYUTUBHbIX MNpPOLEecCOB, MOTUBUPYETK AanbHENWwemy
N3y4yeHuto npeameTa.

MpepnoyTteHne oTAaEéTCsa HarnMsAHO-KOHCTPYKTUBHOMY MeToay 0byyeHus, ToecTb
TeopeTu4eckne 3HaH1Us UMeKT B CBOEN OCHOBE YyBCTBEHHOCTb NPeaMETHO- MPakTUYeCcKomn
aeatenbHocTU.  PasBuTne NpOCTPaHCTBEHHLIX MpeAcTaBneHniny obyyarowmxcs B
Kypce cTepeoMeTpuu MNPOBOAMTCH 3a CHET pelleHus 3ajadHa co3faHue
NPOCTPaHCTBEHHbIX 0O6pa30B 1 3afay Ha onepupoBaHNe NPOCTPAHCTBEHHbIMKM  Oobpasamu.
CospaHne obpasa npoBoAUTCA C  OMNOPOW Ha HArNAQHOCTb, a oNepupoBaHVe
0bpa3om — B yCroBuUsIX OTBIIEYEHUSA OT HAarNgAHOCTU,MbICITEHHOIO U3MEHEHUS ero
MCXOOHOro coaepXaHus.

OcCHOBHbIMK  cofepXaTeSibHbIMU  NIMHUAMKU  ydebHoro Kkypca «leomeTpusi» B
10-11 «knaccax sasnswTca: «MHororpaHHukny», «lpsMble M NSIOCKOCTUB
npocTpaHcTBey, «Tena BpaweHusa», «BekTopbl 1 kKoopanHaTbl B NPOCTPAHCTBEY.

dopmmnpoBaHME NOrMYECKNX YMEHUI pacnpeaenseTcs He TONMbKO N0 CoaepXXaTeNbHbIM
NIMHMSIM, HO M NO rogam obyyeHnsa Ha ypoBHe cpeaHero obLero obpasoBaHus.

CogaepxaHne obpasoBaHus, COOTBETCTBYHOLLEE NPeaMETHbIM pe3ynbTaTtam
OCBOEHMS NpOrpamMMbl Mo reoMeTpun, pacnpenenéHHbIM Nno rogam obyyeHus,
CTPYKTYPUPOBAHO TaknM 06pa3om, YTOObI OBrageHne reoMeTpu4eCcKMmMmn NOHATUSIMU U
HaBblkaMM OCYLLECTBISANOCH NOCNeaoBaTENbHO U NOCTYyNaTeNbHO, C COONAEHMEM
NPMHUMNA NPEEMCTBEHHOCTU, YTOObI HOBbIE 3HAHMSA BKITHOYANMCh B 0OLLYO CUCTEMY
reoMeTpunYEeCcKNX NpeacTaBneHnin obyyarLmxcs, pacumpss n yrnybnas e€, obpasys
NPOYHbIE MHOXECTBEHHbIE CBSA3MW.

O6Liee ynucno 4acoB, PeEKOMEHAOOBAHHbLIX AN U3yyeHus y4vyebHoro Kypca
«eomeTpusar), B 11 knacce — 34 yaca (1 4yac B Hegent).
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COOEPXXAHUE YYEBHOIO NPEAMETA
11 KNnACC

Tena BpaweHus

LinnuHgpuyeckass noBepxHOCTb, obpasyoline LMIMHAPUYECKON MOBEPXHOCTU, OCb
UMNMHOPUYECKON MNOBEPXHOCTU. LunuHap: ocHoBaHMA u  GokoBasi MOBEPXHOCTb,
obpasyowas n ocb, nnowaab 6OKOBON MU NOSTHON NOBEPXHOCTM.

KoHunyeckasi noBepxHOCTb, 06pasytoLime KOHUYECKON MOBEPXHOCTU, OCb U BepLluMHa
KOHMYeCcKon noBepxHOCTU. KOHyC: oCHOBaHWe 1 BeplumHa, obpasytollas n ocb, nrowanb
BGOKOBOW 1 NOMHOM MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 06pasytoLme 1 BbiICOTa, OCHOBaHMUSA U
BGokoBasi NOBEPXHOCTb.

Cdhepa v wap: ueHTp, paguyc, anameTp, nnoLwagb NoBepXHOCTU cepbl. BanmHoe
pacnosioxxeHne cepbl U NIOCKOCTU, KacaTenbHas NiocKOCTb K chepe, nnowanb cdepbl.

N3o06paxkeHne Ten BpaleHnsi Ha NIIOCKOCTU. Pa3BEépTka UMNUHApPA U KOHyca.

KombuHaumm Ten BpaweHus u MHOrorpaHHUKOB. MHOrorpaHHuK, OnMcaHHbIN OKOSO
cdepsbl, cdepa, BNMcaHHasi B MHOrOrpaHHuK, Unn TeNo BpaleHus.

MoHATME 00 oObéme. OcHoBHble cBoncTBa 0O6bEMOB Ten. Teopema 06 ob6béme
NPSIMOYrofNbHOro napannenenunega n cnenctsna n3s Heé. OObLEM uMnNMHApa, KOHyca.
O6bém wapa n nnowanb cdepsbl.

MopobHble Tena B npocTpaHcTBe. COOTHOLLEHNA MexXay NiowaasiMm NoBEPXHOCTEN,
ob6bEMamm NoJoOHbIX Ten.

CeyeHnsa uumnuugpa (napannenbHo M NepneHauKynsipHO OCK), CEeYeHUst KOHyca
(napannenbHoe OCHOBaHWUIO U NPOXoasiLLee Yepe3 BEPLUNHY), CeYeHns wapa.

BekTopbl 1 KOOpAUHATLI B NPOCTPaHCTBE

Bektop Ha nnockoctv u B npocTtpaHcTBe. CrnoXeHne W BblYMTaHWE BEKTOPOB.
YMHOXeHMe BeKTopa Ha u4ucno. PasnoxeHwe BekTopa MO TPEM HEKOMMSaHapHbIM
BekTopam. [lpaBuno napannenenunena. PelweHne 3agad, CBSA3aHHbIX C NPUMEHEHUEM
npasusi OeNCTBMA C BekTopamu. [lpsaMoyronibHasi cuctemMa KoopamHaT B NPOCTPaHCTBE.
KoopauHatel BekTopa. [lpocTenve 3agadm B KoopauvHaTax. Yron Mexay BeKTopamu.
CkansipHoe npousBefeHne BEKTOPOB. BblumcneHme yrinoB Mexay npsimMbIMU U NIIOCKOCTSIMN.
KoopanvHaTHO-BEKTOPHbLIM MeTO, NPW peLLEHN reoOMeTpUYeCcKnx 3agau.

NMPEOMETHbIE PE3YJIbTATbI
K koHUy 06yyeHus B 11 knacce obyyarowmincsa HayunTcs:

onepuvpoBaTtb  MNOHATUAMMW:  UUNMHAPUYECKas  MOBEPXHOCTb,  Obpasylowme
UUNTMHOPUYECKON MOBEPXHOCTM, UUNMHAP, KOHMYeckas MNOBEPXHOCTb, 0OOpasyolime
KOHMYECKOW NOBEPXHOCTU, KOHYC, chepmnyeckas NoBEpPXHOCTb;

pacrnosHaBaTb Tena BpalleHus (LMnuHApP, KOHyC, cdpepa n wap);00bACHATb

Crnocobbl NONy4YeHNs TenN BpaLleHus;

KnaccudpuumpoBaTtb B3auMHOE pacnonoXeHne cdepbl U NIIOCKOCTU; onepupoBaTth

NOHATUAMM: LLAPOBOWN CErMeHT, OCHOBaHWe CcerMeHTa, BbicoTa
CerMeHTa, LlapoBOW Crion, OCHOBaHWE LIapOBOro Crnosl, BbICOTa LWAPOBOro Cros,LwapoBon
CEKTOp;

BbIYMCNATbL O6BEMBI U NAoLWaan NOBEPXHOCTEN TEN BpaLLeHUsl, FEOMETPUYECKUXTES C
npumeHeHnem opmyn,

onepupoBaTb MOHATUAMMU: MHOIOrPaHHUK, BMUCaHHbLIM B Cpepy U OMMUCaHHBLINOKOIIO
ccepbl, cdepa, BNMcaHHaa B MHOrOrpaHHUK Unn Teso BpaLleHus;
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BblYMCMATbL COOTHOLUEHUA Mexay nrowagsaMuv noBepxHocTen wn  obbEMamm
noaobHbIX Ten; nsobpaxaTb n3ydaemble ouUrypbl OT PyKM U C NPUMEHEHUEM MPOCTbIX
YEePTEXKHbBIX NUHCTPYMEHTOB;

BbINOJTHATL (BbIHOCHBIE) MIIOCKNE YepTeXU U3 PUCYHKOB MPOCTbIX OOBbEMHBIX OUryp:
BUA cBepXY, COOKY, CHM3Y, CTPOUTb CEeYEHUS Ten BpalleHus;

n3BnekaTtb, WHTepnpeTupoBaTb n npeobpasoBbiBaTh NMHopmMauuioo
NPOCTPaHCTBEHHbIX FreOMeTPUYeCcKnX ourypax, NpeacrTaBneHHyo Ha YepTexax 1 pUCyHKax;

onepupoBaThb NOHATMEM BEKTOP B MPOCTPaAHCTBE;

BbINOSTHATL AEWCTBUSA CIIOXKEHUS BEKTOPOB, BbIYMTAHUSA BEKTOPOB UM YMHOXEHUSA
BEKTOpa Ha YMCrno, 06bACHATb, KaKMMKN CBOMCTBaMn OHW obnagato;

NPUMEHATb NpaBMio napannenenunena;

onepupoBaTb NOHATUSMU: OeKapTOBbl KOOPAMHATLI B NPOCTPAHCTBE, BEKTOP, MOAY b
BEKTOpa, paBeHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, Yron Mexay Bektopamu, cKansapHoe
npousBefeHne BEKTOPOB, KOMNSIMHEApPHbIE U KOMMNITaHapHbIEe BEKTOPbI;

HaxoOuTb CYMMY BEKTOPOB W MpOM3BELEHWEe BeKTopa Ha 4MUCro, Yron Mmexay
BEKTOpaMU, CKansipHOe Npou3BedeHne, packnagbiBaTb BEKTOP MO ABYM HEKOSNTMHEAPHbIM
BEKTOpaMm;

3afaBaTb NIIOCKOCTb YpaBHEHMEM B JEKAPTOBOW CUCTEME KOOPAMHAT;

NPUMEHATb reoMmeTpudeckme akTbl ANS pelleHUs CTepeoMeTpuYecKux 3ajad,
npegnonararoWmx HECKONbKO LIAroB peLleHusi, ecriv YCroBus MpUMEHEeHUs 3a[aHblB
SIBHOM popMme;

pewaTb nNpocTenliMe reomMeTpuyeckne 3agjayM Ha NpUMEHEHWEe BEKTOPHO-
KOOpAMHATHOro MeToAaa;

pewaTb 3aJadn Ha JoKas3aTefbCTBO MaTeMaTUYeCKUX OTHOLLUEHUA W HaxoXaeHue
reoMeTpuyecknx BennymH no obpasuam unm anroputMam, NPUMEHSS U3BECTHbIEMETOAbI
Npv peLleHnn cTaH4apTHbIX MaTeMaTUYeckux 3agay;

NPUMEHSATb NPOCTENLLNE NPOrpaMMHbIe CPeACTBA U ANEKTPOHHO- KOMMYHUKALMOHHbIE
CUCTEMbI MPU peLLEHNN CTEPEOMETPUYECKMX 3aau;

NpuBOANTL MNPUMEPbI MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOOE W KU3HM,
pacrno3HaBaTb NPOsiBfieHME 3aKOHOB reOMeTPUN B UCKYCCTBE;

NPUMEHATb NOSTYYEHHbIE 3HAHUSA Ha NPaKTUKE: aHaNM3NpPoBaTh peasbHble CUTyaunm u
NPUMEHATb M3YYEHHble TMOHATUS B MpOLEecce MOUCKa peLleHns MaTemMaTUyecKu
cchopmynupoBaHHOW NpobrieMbl, MO4ENMPOBaTh pearbHble CUTyauumnHa S3blke reoMeTpuu,
nccnegoBatb MOCTPOEHHbIE MOAENU C UCMNOSIb30BAHWEM TEOMETPUYECKUX MOHATUN U
TeopeM, annaparta anredpbl, pewartb NpakTMyeckme 3agayun, CBsi3aHHble C HaxoXaeHUeMm
reoMeTpUYEeCKNX BESTUYMH.
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TEMATHUYECKOE IINTAHUPOBAHMUE (I'eomerpus, 11 KJIACC)

IUTOIIA/Ib MTOBEPXHOCTH cepbl. Bzanmuoe
pacroioskeHue chepbl U IMII0CKOCTH;
KacaTelbHasl IJI0CKOCTH K cepe; uomanb
cdepsl.

N3obpaxenue cepsl, mapaHa

TUIOCKOCTH.

Ceuenus mapa

HaumeHnoBanue pasnena KonuuectBo OcHOBHOE coziepKaHue OcHOBHBIE BUJIbI JEATEIBHOCTH
(Tembl) Kypca 4acoB 00ydJarImuxcs
Teina Bpamenus 12 Cdepa u map: neHTp, paanyc, 11ameTp; AKTyanu3upoBaTh (hakThl 1 METO/IbI

IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NPOBOJIUTDH AHATIOTUH.

JlaBaThb onpeesienus chepsl U mapa,nx
[EHTpa, paguyca, TiamMeTpa.
OnpeneasTs chepy Kak purypy
BpallleHUsI OKPYKHOCTH.

HccnenoBath B3auMHOE

pacnosoxeHue chepsl U MIIOCKOCTH, ABYX
cdep, HIIICTPUPOBATH 3TO Ha
yepTexkax U pUCyHKaxX.
®opmMyIHpoBaTh OIpeJEIICHUE
KacaTeJIbHOM MJIOCKOCTH K chepe,
CBOWCTBO U MPHU3HAK KACATEIBHOMN
TUTOCKOCTH.

3HAKOMUTBCSH C Fe0e3MUECKUMU
TUHUSAMU Ha cepe

42




Hunuaapuyeckas MoBEpXHOCTb,
o0pa3yroIne MUIHHIPHISCKON
IIOBEPXHOCTHU, OCh LIUIMHIPUUECKOIN
noBepxHocTU. [{unuuap: ocHOBaHUAU
O0KOBast MOBEPXHOCTH, 0Opasyrouias u
0Cb; IJIOLIA/1b

OOKOBOW M MOJIHOW TTOBEPXHOCTH.
N3o0pakenne MuIuHIpa

Ha rockoctu. Pa3BépTka nuinuHapa.
Ceuenus nuuHApa (MIOCKOCTHIO,
napauienbHON UiTn

MEPIEeHIUKYJIIPHON OCH LUIMH]IpA)

OO0BSACHATD, YTO HA3BIBAIOT HUIMHAPOM,
Ha3bIBaTh €ro AeMeHThl. U3yuars,
00BbSACHATD, KaK MOJYUYUTHLMIIUH]IP MTYTEM
BpaIeHUs

MPSAMOYTOJIbHUKA.

BbIBOAMTE, HCMOIB30BATH (DOPMYIIBLIIS
BBIUMCJICHHS TLTOMAAN OOKOBOU
MOBEPXHOCTU LUIUHAPA.

H3yuars, pacnio3HaBaTh pa3BepTKY
HUATUHAPA.

M300panxaTh UMIMHAP U €0 CEUECHUS
IIJIOCKOCTBIO, IPOXOSILIEH YEPE3 €ro OCh,
MapajieaIbHON UIn

MEPIEHIUKYISIPHON OCH.

HaxoauTsp ruiomaam 3TuX CEYEHUM.
MoaenupoBaTh peajibHbIE CUTyallnHA
SI3bIKE TEOMETPHUH, UCCJIEI0BATH
MTOCTPOEHHBIE MOJIETH

C UCTIOJIb30BAHUEM F€OMETPUUECKHUX
MOHSTUMN

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh Y BEPIIMHA
KOHUYECKOH MMOBEPXHOCTH.
Konyc: ocHOBaHUE U BEpIIMHA,
o0pasyloIas ¥ 0Ch; IJIOLIAIb

OO0BSICHATH, KaKOE TEJIO Ha3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBaTh €r0
JJIEMEHTBI.

N3yuathb, 00bACHATD, KaK [TOJIyYUTBKOHYC
IIyTEM BpalLlCHUs

IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM U TIOJTHOM IMOBEPXHOCTH.
YceuéHnplii KoHyc: 00pa3yronmen
BBICOTA; OCHOBAHMS U OOKOBas
MMOBEPXHOCTb.

N300pakeHre KOHyca Ha TIOCKOCTH.

Pa3Béprka koHyca.

Ceuenus kKoHyca (IMJI0CKOCTHIO,
napajuieIbHON OCHOBAHHUIO,

Y TIJIOCKOCTBIO, IPOXOASUIEH
yepes BEepILUHY)

HN300paxkaTh KOHYC U €r0 CEYCHUS
IUIOCKOCTBIO, IIPOXOASAIIEN YEPE3 OCh,H
IIJIOCKOCTBI0, IEPIEHAUKYJIIIPHON

K OCH.

H3yuars, pacno3HaBaTh pa3BEPTKY
KOHYyca.

BbIBOANTEH, HCIOJIB30BATH (POPMYIIBLIIS
BBIUMCIICHUSI 1101111 OOKOBOM
IIOBEPXHOCTU KOHYCA.

Haxoputp miomany ceyeHui,
IIPOXOJAIIMX Yepe3 BEPIUNHY KOHYCAWIN
MEPIEHIUKYISIPHBIX €70 OCH.
OO0BSICHATH, KAaKOE TEJI0 Ha3bIBACTCS
YCE€UEHHBIM KOHYCOM.

N3y4athb, 00bACHATD, KaK €10
MIOJIYYUTh IIyTEM BpPAILLECHHUS
IIPSAMOYTOJIBHOW TpaIeLuu.

BbiBoAMTH, NPUMEHATH GOPMYITY JUIS
BBIUMCIIEHMSI III01Ia 11 OOKOBOM
IIOBEPXHOCTU YCEYEHHOI'O KOHYCa

Kom0Ounanust ten BpaiieHus

Y MHOTOI'PaHHUKOB. MHOIOrpaHHUK,
OIMCaHHBIN 0KO0JI0 cepsl; chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK HWJIN

B TEJIO BpAIlICHUS

AKTyanu3upoBaTh (hakThl U METO/IbI
IIAaHUMETPHH, PEICBAHTHBIC TEMC,
MMPOBOAWUTH aHAJIOTUH.

Pemate crepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C TE€JIAMHU BpaICHUS,
ITOCTPOEHHUEM CEYEHUH TeJl BPAILLICHHUS],
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C KOMOMHAIMSIMU TeJI BpallleHUs

Y MHOTOTPAHHUKOB Ha HaX0XKJCHHUE
reOMETPUUECKUX BEIUYHH.
Hcnoab30BaTh MpH peLICHUN
CTEpEOMETPUYECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl U METOBI
3aJ]auu Ha BBIYMCIICHHUE

U JIOKa3aTeIbCTRO.

MoaeanpoBaTh peajibHbIE CUTYallUMHA
SI3bIKE T€OMETPUH, UCCIIET0BATH
MOCTPOEHHBIE MOJACIIH

C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX
MOHSTHH

OO0BEMBI TENT

Ilonsatue 06 06néMe. OCHOBHEIE
CBOMCTBa 00BEMOB TeEII.

O6béM nmnmHIpa, Konyca. O0béM
iapa ¥ miomaab chepsl

AKTYyaJIu3upoBaThb (HaKThl U METOIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MMPOBOAWUTH aHAJIOTUH.

BbIBOANTSB, HCII0JIB30BATH ()OPMYIIBI
00BEMOB: MPU3MBI, IUJIMHPA, TUPAMU/IBI,
KOHYCAa; YCeYEHHOW MUPAMHUJIBI U
YCE4YEHHOI'0 KOHYCA.

Pemarte crepeoMeTpruyeckue 3a1aun,
CBS3aHHBIE C BLIYUCIEHHEM O0BLEMOB.
®opMyJIMPOBATH OIIPEIEICHAE NIAPOBOTO
CErMEHTa, MAapOBOro CJIOS,IIAPOBOrO
CEKTOopa.
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IpumeHsTh GopmMyIIbI
JUIST HAXOXKACHHUS 00BEMOB IIAPOBOTO
CErMeHTa, IIIapOBOTO CEKTOPa

[TomoOHBIE TENa B IPOCTPAHCTBE.
CooTHOIIeHNST MEXIY TUTOIIAASIMU
MMOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIXTEN

Pemath crepeomeTpruueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM IIapa

u 1iomaasio chepsl. MoaempoBaTh
pealibHbIe CUTYaI[UMHA SI3bIKE T€OMETPUH,
MCCJIEI0BATh MOCTPOCHHBIE MOICIIN

C UCTIOJIb30BAHUEM F€OMETPUUECKUX
MOHSTHM.

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPHUH, PEJICBAaHTHBIE TEME,
MIPOBOAMTDH aHATOTHH.

Pemiatp  crepeoMeTpuueckue  3ajauyu,
CBSA3aHHBIE C COOTHOIIEHHUEM OO0BEMOB U
MMOBEPXHOCTEN MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MoaenupoBaTh peajibHbIE CUTyallnHA
SI3bIKE TEOMETPUH, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIETH

C UCTIOJIb30BAHUEM F€OMETPUUECKHUX
MMOHSTHMN

BeKTOpBI H KOOpJAWHATHIB
POCTPAHCTBE

10

Bexrop Ha miiockoctn
u B npoctpaHcTBe. CliokeHne
Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE

AKTYyaJau3upoBaThb (HaKThl U METOIbI
IIJJAHUMETPUH, PEJICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTHH.
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BEKTOpa Ha 4ncio. Pasnoxenue
BEKTOpPA MO TPEM HEKOMIUIaHAPHBIM

BekTopam. [IpaBuio napamienenunena.

Pemenue 3ana4, CBA3aHHBIX

C IPUMEHEHUEM IIPABUII ACUCTBUIC
BEKTOPAMH.

[IpsimoyronbHas cucTeMa KOOpAUHATB
npocrpancTse. KoopauHarsl

BekTopa. [Ipocreitmme 3agauus
KOOpJMHATAaX. YTOJI MEXKIY
BekTOopamu. CKajsipHOe
IIPOU3BENCHNE BEKTOPOB.
Boruncnenue yrioB Mexay NpsSMbIMUU
IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METO

MIPH PEIIEHUH FT€OMETPUUECKHX 3a7a4

OnepupoBaTh NOHATHEM BEKTOPB
IIPOCTPAHCTBE.

®opmyIMpOBATH ITPABUIIO
napajuleenuIea pyu CII0KCHUU
BEKTOPOB.

CxyaabIBaTh, BBIYMTATH BEKTOPHI,
YMHOXAaTh BEKTOp Ha uuciio. U3yuyars
OCHOBHBIE CBOWCTBA 3TUXOIEPALIUH.
JaBaTth onpeesieHre TpsIMOYTOJIbHOM
CHUCTEMbI KOOPJMHAT B ITPOCTPAHCTBE.
Boipa3uthb KOOpAMHATEI BEKTOpPA Yepe3
KOOPJWHATHI €r0 KOHILIOB.

BoiBoauTth, ncnosb3oBarh Gopmyaay
JUIMHBI BEKTOPa U PACCTOSIHUS MEXKITY
TOYKAMU.

BoipaxaTh cCKansipHOE MPOU3BEICHUE
BEKTOPOB 4YEPE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJI MEXKIY ABYMSI
BEKTOpPaMH, IBYMsI IPSIMBIMH.
HaxoauTh yron Mexay npsMon

Y TJIOCKOCTBIO, YTOJI MEXAY ABYMS
IJIOCKOCTSIMU aHAJIUTHYECKUMU
METOJIaMH.

BopiBoauTh, HCNOJIB30BATH GOPMYJLY
pPacCTOAHUSA OT TOUKH J0 IIJIOCKOCTH
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[ToBTOpenue, 006001IeHUE U 7 OcHoBHbIe PUTypsl, (haKTHI, TEOPEMBIKYpCa Pemats npocteiiiive 3amaud Ha

cHCTeMaTU3aIvs 3HAHUN IUIAaHUMETPUU. 3aJa4u TJIAaHUMETPUU U HaXOXJEHUWE JJIMH U YIJIOB B
METO/IbI UX reOMEeTpUUYECKUX (purypax,
penieHusl. npuMeHsTh Teopemy Iludaropa, Teopemsr
OcHoBHbIe GUTYPBI, PAKTHI, TEOPEMBIKYpCA CHHYCOB 1 KocuHycoB. HaxoauTs ruommaip
CTEPEOMETPHUH. 3aJlauu CTEPEOMETPUH U MHOI'OYIr'0JIbHHKA,KpyTa.
METOIBI MX PELICHHUs Pacno3HaBaTh 10100HBIC QUTYPHI,
HaXOJUTh OTHOIIEHUS JJINH
Y TTOIIAAEH.

Hcnoab3oBaTh IpU peliCHUU
CTEpEOMETPUYECKUX 3aj1ay (paKkThIM
METO/Ibl IIJITAHUMETPUU

OBILEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME




KAJIEHIAPHO-TEMATUYECKOE IIVIAHUPOBAHMUE '"T'eomerpusi'

Ne Tema ypoxka Kommu | lata no | /laTa no Hudposbie
n/n ecTBo | IU1aHy | (akty o0pazoBaTeJbHbIE
4acoB pecypcbl/I0P
Tena Bpamenust (12 yacoB)
1 Codepa u map: eHTp, paanuyc, TMuaMeTp 1 https://resh.edu.ru/subject/|
esson/6300/start/22490/
2 [Tnomanp moBepxHOCTU CPephl 1
3 B3anMHoe pacnosnoxxenune cepbl U IIOCKOCTH 1
4 KacarenpHast IiiockocTs K cepe; miomanb chepsbl. 1 https://resh.edu.ru/subject/|
esson/6300/start/22490/
5) W300paxenwne cdepsl, mapa Ha IIOCKOCTH. 1
6 CeueHnus mapa 1
7 Konunueckas moBepXxHOCTb, 00pa3yrolire KOHUYECKOM 1
MIOBEPXHOCTH, OCh U BEpIINHA KOHUYECKOH TTOBEPXHOCTH.
8 KoHyc: ocHOBaHME U BepIINHA,00pa3yolias U 0Ch; IOl OOKOBOW U 1 https://resh.edu.ru/subject/|
HOJTHOH TIOBEPXHOCTH. esson/4903/start/22646/
9 VYceuéHHblil KOHYC: 00pa3yIONIMen BbICOTa; OCHOBaHUS U 1
OOKOBast TOBEPXHOCTb.
10 N300paxeHne KoHyca Ha TIockocTH.Pa3BépTka koryca. CedeHus KoHyca 1
(MII0CKOCTHIO,TAapaIEIbHON OCHOBaHMIO, Y IUTIOCKOCTBIO, MTPOXOSIIEH
yepe3 BepIInHY)
11 KomMOuHammst Ten BpameHusi # MHOTOTPaHHUKOB. MHOTOTpaHHUK,0NTMCAHHBII 1
okoJ10 chepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH B TEJIO BPAIICHHS
12 KonrponsHas padorta no teme «Tena BparieHus» 1
Oo0bembl Tea (5 yacoB)
13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOWCTBA 00BEMOB TEN. 1 https://resh.edu.ru/subject/les
son/4904/start/280336/
14 O0BEM MITHHJIPa, KOHYCA. 1
15 O06BEM mapa v TIomaab chepsl 1
16 ITogoOHEbIE TENa B MPOCTPAHCTRE. 1
17 CoOTHOIIEHUS MEXKY TUIOMAAIMU TOBEPXHOCTEH, 00bEMaMH 1OTOOHBIXTEI 1

BexTopbl 1 KoopauHaThI B ipocTpaHcTBe (10 yacos)
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18 Bekrop Ha utockocTH 1 B npoctpaHcTse. ClI0kKeHNe U BHIYUTAaHHE BEKTOPOB. 1 https://vesh.edu.ru/subject/les
son/4758/start/21648/

19 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

20 PazoxeHne BeKTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM. 1

21 IIpaBuino mapasuienenuiena. 1

22 Pewienue 3a1a4, CBA3aHHBIX C IPUMEHEHHUEM MPABWII IEHCTBUIC BEKTOPAMHM. 1

23 [TpstMOyTOJIBHAS CHCTEMa KOOPAWHAT B IpocTpaHcTBe. KoopauHaTel 1 https://resh.edu.ru/subject/les

BekTopa. [Ipocreiime 3a7a4uB KOOpAUHATAX. son/A758/start/21648/

24 Brrancnenue yrioB Mexay NPSMbIMUHM IIJIOCKOCTSIMHU. 1

25 KoopirHaTHO-BEKTOPHBI METO/] IIPH PEIICHUN F'€OMETPHUYCCKUX 3a/1a4 1

26 KoopamHaTHO-BEKTOPHBIN METOJ PU PELICHUN FTEOMETPHUUECKUX 3a/1a4 1

27 KonrposnsHas pabora o teme " BeKTOpbI B KOOPMHATHI B MPOCTPaHCTBE" 1

IloBTOpEHUeE, 00001IeHNE U cUCTeMAaTU3alusl 3HaHuii (74acoB)

28 OcHoBHbIE QUTYpPBI, (HaKTHI, TEOPEMBI Kypca MIIaHUMETPHUU. 1 https://resh.edu.ru/subject/les

son/4023/start/149352/

29 3a1auu IIAHUMETPHUN U METOJIBI UX PEIICHHS. 1

30 3anauu IIAHUMETPHUN U METOJIBI UX PEIICHHS. 1

31 1 https://resh.edu.ru/subject/les

OcHoBHBIE GUTYpPHI, (HaKThI, TEOPEMBI Kypca CTEPEOMETPHH. sor?/4756/start/20354 )

32 Hrorosast KOHTpoOBbHAs paboTa 1

33 3amaun CTepeoOMETPHH U METOIBI UX PEUICHHUS 1

34 3agauu CTepeOMETPUH U METO/IbI UX PELICHUS 1
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NOACHUTEJIbHAA 3ATMMUCKA «BEPOATHOCTb U CTATUCTUKA»

Y4yebHbin  Kypc «BepoaTHOCTb M cTaTucTuka» 6as3oBOro ypoBHS  ABNSETCA
NPOAOSPKEHNEM U pas3BUTUEM OOHOMMEHHOrO yvyebHoro Kypca 6a3o0BOro ypoBHA OCHOBHOMO
obuiero obpasoBaHnd. YUYebHbIN Kypc npefHasHadyeH anst popmMumpoBaHusay oby4yaroLmxcs
CTaTUCTMYECKOMN KYNbTYPbl N MOHUMaHUSA POSIN TEOPUM BEPOSITHOCTEN Kak MaTtemMaTUdeckoro
WHCTPYMEHTa ON1A MU3Yy4YeHUs ChnyyamHbiX cOObITWMIA, BENMWYMH M npoueccoB. [Mpyn nadyyeHun
y4yebHOro Kypca oborawjaloTca npeacraBneHns obyyalowmxcs O MeTodax mccrnenoBaHus
N3MEHYMBOIO MMpa, PasBMBAETCSA MOHWUMaHWE 3HAYMMOCTU M OBLLHOCTM MaTeMaTUYeCKMUX
METOAOB MO3HAHUA KaK HEOTbEMSIEMOM YacTM COBPEMEHHONO €CTECTBEHHO-HAYy4HOro
MMUPOBO33PEHNS.

CopaepxaHune y4ebHOro Kypca HanpasfieHO Ha 3akpensnieHne 3HaHWn, NonyYeHHbIX Npu
N3y4YeHUn Kypca Ha YpOBHE OCHOBHOIO obLiero obpasoBaHus, 1 Ha pasBUTUENPEACTaBEHNN
O CryYanHbIX BeNMYMHAX M B3aMMOCBA3AX MEXOY HUMU Ha BaXkHbIX MpUMepax, CHOXETbI
KOTOPbIX MOYEepnHyTbl U3 OKpyxatowero mupa. B pesynbtate y obydaromxca AOSMKHO
cdopmMmpoBaTbCA NpeacTaBneHne o Hanbonee ynoTpebuTenbHbiX 1 06LLMX MaTeEMATUYECKNX
MOAENSAX, NCNOSb3YEMbIX AS151 ONUCAHUA aHTPONOMETPUYECKMX U AeEMOTrpanYECKNX BENTUYNH,
MOrpELLHOCTEN B pPasfIMYHOrO poAda U3MEPEHUsaX, ANUTEeNbHOCTM 6e3oTka3HoM paboTbl
TEXHUYECKNX YCTPONCTB, XapakTePUCTUK MACCOBLIX ABNEHNA 1N NPOLLECCOB B 0bLLECTBE.

B cooTBeTCTBUM C yKa3aHHbIMW LENssMM B CTPYKType YyyebHoro Kkypca
«BeposTHOCTb M cTaTucTuKa» AN ypoBHA cpedHero obuiero obpasoBaHus Ha 6a30BOM
YPOBHE BblENEHbI CrieayoLLmMe OCHOBHbIE coaepXaTenbHble NMHMK: « CrydanHble coObIThS U
BEPOATHOCTMY», « CriyyanHble BENIMUYNHBI U 3aKOH BOMbLUMX YMCEN».

BaxHyto yacTb y4ebHOro Kypca 3aHMmaeT U3y4yeHne reoMeTpmuyeckoro n GUHOMManbHOro
pacrnpegeneHmin n 3HaKOMCTBO C WX HEMNPEepbIBHbIMW aHanoramMmm — nokasaTeflbHbIM U
HOpPManbHbIM pacnpeneneHnsamu.

CopgepxaHue nuHuUn «CrnyyamHble COBbLITUS U BEPOATHOCTM»  CIYXXUT OCHOBOWASIS
opMMpPOBaHNA NpPeACTaBNEHUA O pacnpenenieHnn BEepoATHOCTEN MeXAY 3HaYeHUsMU
CNyYamHbIX BENWYMH, a TaKke 3Ta NMHMS Heobxogoumma kak 6asagns M3yvyeHust 3akoHa
GonbwKnx yncen — yHOAMEHTaANbHOrO 3akoHa, OEWCTBYHOLLEroB Npupoae M obuiecTse U
nmerLero matemaTmdeckyto popmanmaaumto. Cam 3akoH GonbLUMX YMCEN npeanaraeTcsa B
O3HaKoOMuUTeNnbHOM ¢opmMe C  MMHMMAnNbHLIM  UCMONb30BaHMEM  MaTemMaTU4YecKoro
dopmanuama.

TeMbl, CBA3aHHbIE C HEMPEPbLIBHBIMW CITyYarlHbIMWN BENMMYMHAMMU, AKLEHTUPYOTBHUMaHNE
00yyaloLMNXCa Ha ONUCAHUN U N3YHEHUM CITyYalHbIX SABMEHUA C MOMOLLBI HEenpepbIBHbIX
dyHKunn. OCHOBHOE BHMMaHWE yaenseTcs nokasaTeNlbHOMY W

HOpMarnbHOMY  pacnpegeneHvsM, npyM 3TOM npegnonaraeTcsas  03HaKOMUTEeSbHOoe
n3yyeHne matepuana 6e3 gokasatenbCTB NPUMEHSEMbIX (haKTOB.

O6uwee unmcno 4yacoB, PEKOMEHAOBaHHbIX  ANS  M3yvyeHuss y4ebHOro  Kypca
«BepoatHocTb n ctatuctnka» B 11 knacce — 34 yaca (1 yac B Hegento).

COOEPXAHUE YHYEBHOI'O NMPEAMETA

Uncnosble XapakTEPUCTUMKM  CrydauHbIX BEfWYUH:  MaTemMaTuyecKkoe OXuaaHue,
aucnepcmna M cTaHOapTHOE  OTKIOHeHue. [lpumepbl nNpUMEHeHWa MaTeMaTU4ecKoro
OXugaHusi, B TOM 4Yucne B 3agadvax M3 noBceaHEBHOM Xu3HU. MatemaTuyeckoe oxuaaHue
BuHapHOM cry4YanHoOn BeNUYUHLI. MaTemaTnyeckoe oXxugaHue CyMMbl CrydanHbIX BENTUYUH.
MaTtematnyeckoe oXxugaHume W OUCNEPCUS TFEOMETPUYECKOro U BUHOMMAaNbHOro
pacnpegeneHni.
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3akoH BonbLIMX Yncen n ero posib B Hayke, npupoae n obuiectse. BoibopoyHbIi MeToq,
nccnegoBaHun.

MprMepbl HENPEPBLIBHbIX CITyYanHbIX BENWYMH. [OHATUE O NNOTHOCTM pacnpeneneHus.
3agaun, npuBogAWME K HOpManbHOMY pacnpefeneHuio. [MoHATME O HOpManbHOM
pacrnpegeneHun.

NMPEOMETHbIE PE3YJIbTATbI

K KoHuy obyyeHus B 11 knacce obGyvawolmincs NonyynT crneayrolmne npegmMeTHble
pesynbTaThbl:

CpaBHMBaTb BEPOATHOCTU 3HAYEHWW CIlydanHOM BESIMYMHBI MO pacnpeneneHnio unnc
MOMOLLbIO Anarpamm;

onepupoBaTb MOHATMEM MaTEMaTUYEeCKOro OXUAAHWA, MNPUBOOUTL MNPUMEPBI, Kak
NPUMEHAETCA MaTeMaTnyeckoe OXugaHue crnyyamnHowm BerMYMHbl HaxoauTbMaTeMaTuyeckoe
OXuaaHve Nno JaHHOMY pacrpeferneHuio;

UMeTb NpeacTaBneHne o 3akoHe BOoNbLIMX YMCen; UMeTb

npeacTaBneHne 0 HopmMarnbHOM pacrnpeneneHum.
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TEMATUYECKOE INJIAHUPOBAHMUE (BuC, 11 KJIACC)

CIIy4ailHOM BEJIMYHHBI

MaTEeMaTUYECKOT0 OKUIAHUS
(cTpaxoBaHue, JoTepes).
MareMaTrnyeckoe 0KUJaHUE CyMMBbI
CIIy4yalHbIX BEJIMYUH.
MaremaTnyeckoe OKHUIaHuE
reOMETPUYECKOTO U OMHOMUATILHOTO
pacrpeaeneHuin

HaunmenoBanue pasnena Komungectso OcHoBHOE coiepKaHue OcHOBHBbIE BU/IBI IEATEIBHOCTH
(Tembl) Kypca 4acoB o0ydJaronmxcs
MaremaTnuecKkoe OKHUIaHHE 4 IIpumeps! IpuMeHEHNs OcBauBaTh OHATHE MATEMAaTUYECKOTO

0KUJAHUS.

IIpuBoaUTH 1 00CYKIATH TPUMEPHI
MIPUMEHEHHUS] MATEMaTH4YEeCKOro
0XXKHMJIaHMsl. BBIUUCIATE MaTEMAaTHUECKOE
oxunanve. Ucmosib30BaTh MOHATHE
MaTeMaTUYeCKOr0 OXKUIAHUS U €ro
CBOMCTBA TP PELLIECHUH 3a/1a4.
Haxoautsp 1o u3BecTHBIM opMyam
MAaTeMaTUYECKOE OKUIAHUE CYMMBI
CIyYaHBIX BEJIMYHH.

Haxoauthb no u3zBectHbIM hopmynam
MaTeMaTUYECKUE OKUIAHUS CITydalHbIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE

1 OMHOMHAIIbHOE pacTpeaeTeHus
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Jucnepcus u cTaHaapTHOE
OTKJIOHEHHE CITy4alHOU
BEITUYMHBI

Jucnepcus 1 cTaHAAPTHOE OTKIOHEHHUE.
Jucnepcun reoMeTpuYECKOro u
OMHOMUAJIBHOTOpACIIPEIETIEHUS.
[TpakTuyeckas pabora

C UCII0JIb30BAHNEM 3JIEKTPOHHBIX
TadJIHUIL

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaH/IAPTHOE OTKJIOHEHUE CITy4aliHOMN
BEJIMYUHBI.

Haxoautp qucnepcuiono
pacnpeiesieHuIo.

HaxoauTh 1o u3BecTHBIM (hopmynam
JTUCTIEPCUIO0 TEOMETPUUECKOTO

1 OMHOMHUAJIBHOTO PaCIpe/IesICHUs,B TOM
quclie B XOJ€ MPaKTHYECKOM paboThI C
HCIIO0JIb30BaHUEM

AIIEKTPOHHBIX TAOIHI]

3aK0H OONBIINX YHCE

3akoH OonbIMX ynuces. BeibopouHbliimeTo
HUCCIIEIOBAHUN.

[TpakTrueckas pabora

C UCIOJIb30BAHNEM JJICKTPOHHBIX

Ta0JIHI]

3HAKOMHUTBCS C BHIOOPOUYHBIM METOI0M
UCCJIE/IOBaHUSI COBOKYITHOCTH JaHHBIX.
M3y4yaTh B X0/1€ IPAKTUUECKOM paboThIC
MCTOJIb30BAaHUEM 3JIEKTPOHHBIX TaOJIHNIL
IpUMEHEHHE BEIOOPOYHOT0 METO/1a
UCCIIEI0BaHUs

HenpepsiBHBIE CiTydaliHbIE
BEJIMYMHBI (pacripeiesieHus)

[IpuMepsl HENpPEePBIBHBIX CIIyYailHbIX
BCJIMYHH. CDYHKIII/ISI IIJIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeieIeHle U ero CBOMCTBA

OcBauBaTh MOHATHS: HETIPEPHIBHAS
CiIy4alHas BeJINYMHA, HENIPEPBIBHOE
pacmpenenenue, QyHKIUS TUIOTHOCTH
BEPOSITHOCTH.

IIpuBoOAMTH PUMEPHI HEMPEPHIBHBIX
CITyJaifHBIX BETUYHH.
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HaxoauThb BEpOSATHOCTH COOBITHIA

10 HaHHOI;'I q)YHKHI/II/I INIOTHOCTH, B TOMYUCJIC

PaBHOMEPHOTO pacrpeesieHus

HopmansHoe pacnpenenenue 2 3agauu, NPUBOJAIINE K HOPMAJIbHOMY OcBauBaTh NOHATHA: HOPMAJIbHOE
pacripenenenuto. OyHKIHS MIOTHOCTH U pacnpesieneHue.
CBOMCTBAa HOPMAJIBHOTO PACIpPECIICHHUS. BriaeJsiTh 10 ONMCAHUIO CITyYailHbIe
I[IpakTHueckas pabora BEJIMYMHBI, paclipeiel€HHbIe
C HUCIOJIL30BAHUEM DJIEKTPOHHBIX 110 HOpMajbHOMY 3aKkoHy. IIpuBoAUTH
TaOIMIL NpHMepBbI 33j1a4, IPUBOJAIINX K
HOpMaJIbHOMY pactipeienenuto. Haxoauts
YHCIIOBBIEXaPAKTEPUCTHKU HOPMATBHOTO
pacripesielieHus 10 U3BECTHBIM (hOpMyIIaMm.
Pemars 3a1aun, cBsI3aHHbIE
C MPUMEHEHHEM CBOWCTB HOPMAJIBHOTO
pacripesiesieHuil, B TOM 4Hce
C UCTIOJI30BAHUEM DIIEKTPOHHBIX
TabIuI
[ToBTOpEeHue, 06001mEeHNE U 19 [IpencraBieHne JaHHBIX C TIOMOIIBIO [ToBTOPATH U3yYEHHOE U BHICTPAUBATh

cUCTeMaTH3alus 3HaHUU

Ta0JINII ¥ THAarpaMM, OTTHCATEITbHAS
CTaTHUCTHKA, OIBITHI

C PaBHOBO3MOKHBIMU JIEMEHTAPHBIMH
COOBITHSIMH, BEIYHCIICHIE BEPOSATHOCTEH
CcOOBITHI

CHUCTEMY 3HaHUH
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¢ npuMeHeHueM hopmynu
rpaduuecKux METOI0B
(xoopauHaTHas mpsMas, 1epeBo,
JIuarpamma Didsiepa), cirydaiHbIe
BEJIMUMHBI U pacrpeeseHus,
MaTeMaTHUYECKOE OXKHIaHNe
CIy4yallHO! BEJIUYUHBI

OBIIEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE "BepoATHOCTb U CTATHCTHKA"

Ne Tema ypoka KosmmuecrBo | latano | Jlata no | IludpoBbie o6pa3oBaTesibHbIE
1/ 4aCOB naady | gaxkry | pecypceni/90P
MaremaTH4ecKoe 0:KHIaHUE CJIy4aiiHOM BeJIuduHbI (4 yaca)
1 TIpuMepbl PHMEHEHNS MATEMATHYECKOTO OKHIAHHS 1 https://resh.edu.ru/subject/lesson/61
(cTpaxoBaHue, joTepes). 19/start/285193/
2 TIpuMepbl PHMEHEHNS MATEMATHYECKOTO OKHIAHHS 1 https://resh.edu.ru/subject/lesson/40
(ctpaxoBanwue, J0TEpEs). 45/5tart149136/
3 MaremaTHuecKoe 0KUIaHIHE CYMMBI CITy4alHBIX BEJIUYHH. 1 https://resh.edu.ru/subject/lesson/49
28/start/38164/
4 MatemaTtuueckoe 0XKHIaHie TEOMETPUUECKOT0 U OMHOMHAIIEHOTO 1
pacpeneseHun
JAucnepcusi 1 cTaHIAPTHOE OTKJIOHEHHE CJIY4YallHOI BeJIMYUHBI (4 yaca)
S Jlucrniepcusi ¥ CTaHIapTHOE OTKIOHEHHE CIIy4ailHON BETMUHUHBI 1 https://resh.edu.ru/subject/lesson/40
64/start/38069/
6 Jlucnepcus ¥ CTaHIAPTHOE OTKIOHEHUE CIIYYailHOM BEJIMYHUHBI 1
7 Jlucriepcuu reoMeTpuYeckoro 1 OMHOMHUAIIBHOTO PACIpeIesICHHS. 1
8 ITpakTryeckas paboTa ¢ UCIIOJIb30BaHUEM JIEKTPOHHBIX TaOJIUI 1
3akoH 00abmMX yKces (3 yaca)
9 \ 3aKoH O0JIBIIMX YUCET 1 https://resh.edu.ru/subject/lesson/40
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64/start/38069/

10

Br100pouHbBIi METO] MCCIICTIOBAHUM

11

HpaKTI/I‘leCKaﬂ pa60Ta C UCITOJIb3OBAHHUEM JJICKTPOHHBIX TaGJ’II/IH

HenpepbiBHBIE cily4yaiiHbIe BeJJMYNHBI (pacnpeneaennsi) (2 yaca)

12 IIpuMepsl HEPEPBIBHBIX CIIy4alHbIX BeIUYUH. OYyHKIUS ITIOTHOCTH https://resh.edu.ru/subject/lesson/49
pacIpeeseHusl. 29/start/38412/
13 PaBHOMEpHOE pacnpesieieHHe U ero CBOMCTBA

HopmaJsibHoe pacnipeesienue (24aca)

14

3amaun, TPUBOIAIINE K HOPMAJILHOMY paciipeaencHuto. DOyHKIus
IJIOTHOCTH M CBOMCTBAa HOPMaJIbHOI'O paclpeesieHusl.

https://resh.edu.ru/subject/lesson/40
89/start/131703/

15

[TpakTryeckas paboTa ¢ HCIIOJIB30BAaHUEM DJIEKTPOHHBIX TaOIIUI]

IToBTOpEHue, 00001eHNEe U cucTeMaTU3anus 3HaHuii (19 yacos)

16 [IpencraBieHre JAHHBIX C IIOMOIIBIO TAOJIUIL U THATPAMM https://resh.edu.ru/subject/lesson/49
29/start/38412/
17 [IpexcTaBneHne JaHHBIX C TOMOLIBIO TAOJIHIl M JUATPAMM
18 [IpencraBnenne TaHHBIX C MOMOMIBIO TAOJIHI] U AUATPaMM
19 OnucarenbHas CTaTUCTUKA https://resh.edu.ru/subject/lesson/49
29/start/38412/
20 OmnwmcarenpHas CTaTHCTHKA
21 OmBITHI ¢ pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU
22 OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU https://resh.edu.ru/subject/lesson/40
79/start/38319/
23 OMBITH ¢ pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH
24 Brruncienue BeposTHOCTEN COOBITHI ¢ MpUMEHEHHEM (popmyn
rpaduyecKkux MeTo10B (KOOpAMHATHAs MpsMas, IepeBo,Juarpamma
Ditnepa)
25 Beruuciienne BeposSTHOCTEN COOBITHI ¢ TPUMEHEHHEM (OPMYIIH https://resh.edu.ru/subject/lesson/49
rpaduIecKuX METOI0B (KOOPIMHATHAS MPsAMasi, JIEPEBO,AuarpaMma 25/start/225893/
Diinepa)
26 Brruucienue BeposiTHOCTEH COOBITHI ¢ TpUMEHEHUEM (HOPMYITH

rpaduUecKux METO10B (KOOpAMHATHAS MpsiMas, IePEeBO,AUarpaMmma
Dlinepa)
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27 Brruunciienue BeposTHOCTEH COOBITHIA C TPUMEHEHHEM (OPMYIIH 1
rpaduUecKux METOI0B (KOOpAMHATHAS MpsiMas, IePEBO,AUarpaMmma
Diinepa)

28 CrnyuaiiHble BEJIMUMHBI U paclpee/ieHusl, MaTEMAaTUYECKOE 0)KHUIaHUE 1 https://resh.edu.ru/subject/lesson/40
CIIy4ailHOM BEJTMYHHBI 64/start/38069/

29 CrydaiiHple BeIMYMHBI U PACIIPEeNICHHs], MATEMAaTHIECKOE 0)KUJaHHUE 1
CIIy4ailHOM BEJTMYHHBI

30 CryvaliHble BEJIMYMHBI U PACIIPEICIICHUS, MATEMATHIECKOE 0KHUJAaHHE 1
CIIy4aiiHOM BEJTMYUHBI

31 Cay4aliHbIe BEJIMYMHBI U PACIIPEICIICHUS, MATEMATUIECKOE OKHUJAaHHE 1 https://resh.edu.ru/subject/lesson/49
CITy4aliHOM BEJTMYMHBI 29/start/38412/

32 Htorosasi KOHTpoJIbHAs padoTa 1

33 OnwucarenpHasi CTATHCTHKA 1

34 OnBITHI ¢ PABHOBO3MOXXHBIMHU JICMEHTAPHBIMU COOBITHSIMH 1
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