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NOACHUTEJNIbHAA 3AMUCKA

Paboyas nporpamma y4ebHoro kypca «l'eomeTpusi» 6a30BOro ypoBHsl Ans
obyvarowmxca 10 —-11 knaccoB paspabotaHa Ha ocHoBe ®deneparnbHOro
rocygapctBeHHoro  obpasoBaTenibHOro  cTaHgapta  cpegHero  obuwiero
obpa3soBaHusi, C YY4ETOM COBPEMEHHbIX MUPOBbLIX TPebOoBaHMI, NpeabsBAseMbIX
K MatemaTMyeckomy oOpasoBaHuio, M Tpaauuunm pPOCCUMCKOro obpasoBaHuS.

Peanusauus nporpamMmmbl obecneumBaeTt oBlageHune Kno4yeBbiMUA
KoOMneTeHunamMmmn, coCctaBnAaArowLMMnM OCHOBY OJ1A4 CaMOpPa3BUTUA U HENPEPbIBHOIO
O6pa3OBaHVIF|, LEeJTOCTHOCTb o6u.|,e|<yanypHoro, JINYHOCTHOrIo "

NMo3HaBaTeNbHOro PasBUTUSA TIMYHOCTUN OBYYaIOLLIMXCA.
LENN U3YHEHUA YHYEBHOIO KYPCA

BaxHOCTb y4ebHOro Kypca reomMeTpuM Ha ypoBHe cpefHero obuiero
obpasoBaHua obycnosneHa MNpPaKTUY4ECKOW 3HAYMMOCTbID MeTanpeaMeTHbIX W
npeaMeTHbIX pe3ynbTaToB OOy4YeHUs reoMeTpun B HamnpaBieHUn FMYHOCTHOrO
pa3suTua oby4darwmxcs, GopMMpoBaHUA (YHKUMOHANBHOW MaTemMaTUYeCcKomn
rPaMOTHOCTU, U3YYeHUs ApYrnx y4ebHbIX ancumninH. Passutue y oby4varowmxcs
npaBuibHbIX NPELCTaBNEHUA O CYLWHOCTM U MPOUCXOXOEHUN reoMeTpudecKnx
abcTpakumin, COOTHOLUEHUU pearnbHOro M maearnbHOro, Xapakrepe OTpaXeHus
MaTeMaTU4YECKOM HayKOW SBMEHMMA W NPOLECCOB pearnibHOro Mupa, MecTe
reomMeTpum B CUCTEME HaAyK W ponvM MaTeMaTM4eckoro MoOenvpoBaHus B
Hay4HOM TMO3HaHUM W B MNpakTUKe cnocobcTByeT POPMUPOBAHUIO HAYYHOrO
MUPOBO33PEHUS YyYalUUXCH, a TakkKe KavyeCTB MbISIeHUs, HeobxoauMblx AOris
agjanTtaumm B COBpEMEHHOM obLLecTBe.

feomeTpusa asngaeTca ogHUM M3 6a30BbIX NPeaMETOB Ha YPOBHE CpedHero
obuiero obpasoBaHus, Tak kak obecrneyMBaeT BO3MOXHOCTb W3YyYEHUs] Kak
ANCLMNANH €CTECTBEHHO-HAY4YHON HanNpPaBNeHHOCTU, TaK U 'YyMaHUTapHOMN.

Jlornyeckoe wmblwneHue, dopmupyemoe npu undyyvyeHun obyvarommmcs
MOHSATUMHBIX OCHOB reOMeTPUM 1 MOCTPOEHUN LLEMOYKN NOMNYECKNX YTBEPXKOEHUN
B XO4e pelleHUs reoMeTpuyeckux 3ajad, ymeHue BbiaBuraTb M onpoBepratb
rMnoTe3bl HENOCPEACTBEHHO MCMNOSMb3YKTCA NPU peLleHnn 3agad eCTeCTBEHHO-
Hay4YHOro LuKna, B YaCTHOCTM M3 Kypca huUsnKu.

YMeHne opueHTUpoBaTbCA B NPOCTPAHCTBE UrpaeT CYLEeCTBEHHYIO pOoSib BO
BCex obnacTtax geatenbHocTn YenoBeka. OpueHTaums YyenoBeka BO BPEMEHU U
NpoCcTpaHCTBE — HeobxoguMmoe ycroBue ero coumanbHoro 6biTusi, dopma
OTPaXXeHUs1 OKpYXXatoLero mMupa, YCrioBue YCMNewHOro no3HaHus U akTUBHOIO
npeobpasoBaHna aencteutenbHocTU. OnepupoBaHMe MPOCTPAHCTBEHHbIMU
obpasamn o00beavHsieT pasHble BuAbl Yy4ebHOM W TPYyAOBOW LEATENbHOCTMW,
ABNSETCS OAHUM M3 NpodheccMoHanbHO BaXKHbIX KAayecTB, NO3TOMY akTyanbHa
3ajayva dopmupoBaHmnsa y 0By4valoLMXCA NPOCTPAHCTBEHHOIO MbILWSIEHNSA Kak
pPa3HOBMOHOCTM OOpPa3HOro MbILSIEHNS — CYLLEeCTBEHHOrO KOMMOHEHTa B
NoAroTOBKE K NPaKTU4ECKOWN AeATENbHOCTM MO MHOMMM HanpaBieHUsIM.

Llenb ocBoeHnsa nporpammbl yyebHoro kypca «leomeTpus» Ha 6Ga3oBoMm
ypoBHe 006yyeHns — obuieobpasoBaTenbHoe W OOLLEKYNbTypHOE pa3BUTME
obyvatowmxcsa  yepes  obecnevyeHne  BO3MOXHOCTU  MPUOBpPETEHUS U



NCMONb30BaHNA CUCTEMATUYECKMX T[EeOMETPUYECKUX 3HaHUN W OenCTBUN,
crneunduyHbIX  reomeTpun, BO3MOXHOCTU  YCMELLHOro NPOLOIMKEHNSA
obpasoBaHMa MO  CNeunanbHOCTSAM, He  CBA3aHHbIM  C  NpUKNagHbIM
NCronb30BaHNEM reoMeTpun.

Mporpamma no reomeTpum Ha 06a30BOM YpOBHE MpeadHasHavyeHa Ans
obyvaroLmxcs cpegHen LWKOsbl, HE UCTbITbIBABLUNX 3HAYUTENbHbIX 3aTPYAHEHUI
Ha ypOBHE OCHOBHOro obuiero obpasoBaHus. Takum obpasom, obyyatomecs Ha
6a30BOM ypOBHE LOSMKHbI OCBOUTL 00LLME MaTeMaTUYECKNE YMEHNS, CBA3aHHbIE
CO cneundgukon reomeTpum u HeobxoauMmble LM KU3HW B COBPEMEHHOM
obuwectBe. Kpome 3TOro, oHM MMEKT BO3MOXHOCTb U3Y4nTb reoMeTpuo bonee
rnyboko, ecnu B AdanbHenweM BO3HUKHET HeobXOAMMOCTb B reoMeTpudecKux
3HaHUAX B NpodeccMoHanbHON AeATENbHOCTH.

[locTwkeHne uenuM OCBOEHUS nporpaMmbl OobGecneymBaeTCsl peLleHneM
COOTBETCTBYWOWMX 3agad. [lpyopuTeTHbIMM 3agjadyaMnm  OCBOEHUA  Kypca
«"eomeTpun» Ha 6asosom yposHe B 10—11 knaccax siBNAOTCS:

e (JopmMupoBaHME MpeacTaBfieHNd O TeoMeTpuM Kak YacTu MUPOBOW

KynbTYpbl U OCO3HaHME €€ B3aUMOCBS3M C OKpYXXaroLmMM MUPOM;

e (opmMupoBaHME NMpeacTaBneHnss 0 MHOrOrpaHHUKax 1 Ternax BpalleHus
KakK O BaXXHEWLMX MaTeMaTUYEeCKNX MOAESISX, MO3BOMNAIOWMX ONUCHLIBaTb
N n3yyaTtb pasHble ABNEHUS OKpY>KatoLero Mmpa;

e (opMMpOBaHME YMEHWA pacno3dHaBaTb Ha 4YepTexax, Mogensax n B
pearibHOM MMpe MHOTorpaHHUKK 1 Tera BpalleHus;

e OBrageHve MeTOogaMW  pelleHna 3agady  Ha  MOCTPOeHUs  Ha
N300paXXeHUsIX NPOCTPAHCTBEHHbIX Uryp;

e (JOopMUpOBaHME YMEHUA oOrepupoBaTb OCHOBHbLIMW TMOHATUSAMU O
MHOrorpaHHuKax n Tenax BpaLleHnsa n X OCHOBHbIMU CBONCTBaMU;

e OBMageHve anropuTMamMm  peLleHUs  OCHOBHbIX TUMNOB  3ajau;
dopMupoBaHMe YMEHUS NPOBOAUTL HECNOXHble [JoKa3aTeslbHble
paccyXaeHnsa B Xo4e peLleHUd CcTepeoMeTpuyeckux 3ajad M 3agad C
NpaKTU4YECKUM CoAepXKaHNEM;

e pasBuTUE NHTEeNNeKTyanbHbIX n TBOPYECKMX  CMOCOBHOCTEN
oby4valouwmxcs, nosHaBaTeNlbHOM aKTUBHOCTW, WUCCreaoBaTenbCKNX
YMEHUN, KPUTUYHOCTUN MbILLIEHUS;

e (popmupoBaHue JPYHKLMOHANBHOW rPamMoOTHOCTN, peneBaHTHOM
reoMeTpun: YymeHue pacno3HaBaTb MNPOSABIIEHNA E€OMEeTPUYECKUX
NOHATUN, OOBLEKTOB W 3aKOHOMEPHOCTEW B pearibHblX XWU3HEHHbIX
cUTyauusax U Npu U3yvyeHUn Apyrux yy4ebHbIX npeameToB, NposiBAEeHUs
3aBUCMMOCTEN W 3aKOHOMEpPHOCTEW, POPMYNMpoBaTb MX Ha A3blke
reomMeTpum n cosgaBaTb reoOMeTpu4eckue MoAenu, nNPUMEHNATb
OCBOEHHbIN reoMeTpuyeckMn annapaT [gNa  peweHus NpakTUKo-
OPVEHTUPOBAHHbIX 3aay, MHTEPNpPeTUpPOBaTh U OLleHUBATb MOMyYEeHHbIE
pesynbTaTbl.

OTnnunTenbHOM 0COBEHHOCTBLIO NPOrpaMmmbl SIBASETCS BKITHOYEHUE B KypC
CTepeoMeTpUn B Havarne ero wu3dyyvyeHus 3afad, pewaemMblXx Ha YpPOBHe
WHTYUTMBHOMO MO3HaHUSA, U onpeaenéHHbiM obpa3oM opraHu3oBaHHas paboTa
HaL HUMMW, 4TO CNOCOBCTBYIOT Pa3BUTUID FIOMMYECKOrO0 M MNPOCTPAHCTBEHHOMO



MbILLNEHNA, CTUMYIMPYET NPOTEKaHNe MHTYUTUBHBLIX MPOLEeCccoB, MOTUBUPYET K
AarnbHeunwemy n3ydeHuto npegmeTa.

MpegnoyTeHne oTAAETCA Harns4HO-KOHCTPYKTMBHOMY MeTody ObyyeHus,
TO eCTb TeopeTuyeckue 3HaHWA UMEeKT B CBOEN OCHOBE YyBCTBEHHOCTb
npegMeTHO-NpakTUyeckon  gedatenbHocTu.  PasButve  NpoCTpaHCTBEHHbIX
npeacTaBfieHUn Y y4valMXcs B Kypce CTepeoMeTpum MnpoBOAUTCS 3a CYHET
peweHns 3agady Ha co3gaHue MpOCTPaHCTBEHHbIX 06pa3oB WM 3agad Ha
onepupoBaHue NpocTpaHCTBEHHbIMK obpa3amu. Co3gaHme obpasa npoBoanTCS
C OMOpPOW Ha HarnsgHoOCTb, a onepupoBaHne 06pa3oM — B YCINOBUSIX OTBIIEYEHUS
OT HarNa4HOCTU, MbICIIEHHOIO U3MEHEHUS €r0 UCXOO4HOro COoLEPXKaHUS.

OcHoBHble coagepxaTenbHble NuHMK Kypca «l'eomeTtpum» B 10—11 knaccax:
«MHororpaHHukny, «lpsimble 1 NAOCKOCTU B NPOCTPAHCTBEY, « Terna BpalleHnsa»,
«BekTopbl 1 koOpAUHaTBLI B NpocTpaHcTBe». POopMMpPOBaHNE NOTMYECKUX YMEHUN
pacnpegensdeTcd He TOSIbKO MO cogepXXaTeSibHbiIM fMHUAM, HO U MO rogam
oby4eHunsa Ha ypoBHe cpefHero obuiero obpasosaHus.

CopepxaHue obpasoBaHus, COOTBETCTBYHOLLEE NPeAMETHbIM pe3yribTaTam
OCBOEHUSA paboyen nporpammbl, pacnpefenéHHbiM no rogam oby4deHus,
CTPYKTYPUPOBAHO Takmm oOpa3omM, 4YTOObI OBflageHUe reoMeTpuyeckuMmu
NOHATUAMU N HaBblKaMX OCYLLIECTBMAANOCH NOcrneoBaTenbHO U NOCTynaTesnbHO,
c cobniogeHneMm npuHUMNA NPEEeMCTBEHHOCTU, YTOBbl HOBble  3HAHUS
BKMNtOYanucb B OOLLYIO CUCTEMY FEOMETPUYECKMX NPeacTaBreHnn obyyatomxes,
pacumpsas n yrnyonasa e€, obpasysi NpoYHble MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOI'O KYPCA B YYEBHOM IMJIAHE

Ha n3ydeHune reometpumn otBoamtcsa 2 Yaca B Hegesnto B 10 knacce n 1 vac
B Hegento B 11 knacce, Bcero 3a gBa roga odydeHus - 102 y4ebHbIx Yaca.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KINNACC

MpsiMble N NNOCKOCTU B NPOCTPaHCTBE

OCHOBHble  NOHATMA  cTepeoMeTpun. Toudka, npdAmasi, MNIOCKOCTb,
npoctpaHcTBo. [loHATME 006 akcnomaTuUdeckoM MOCTPOEHUN CTEPEOMETPUMN:
aKCMOMbl CTEPEOMETPUM N CNEOCTBUA U3 HUX.

B3anmHoe pacnonoxeHne npsiMbiX B NPOCTPAHCTBE: MNepecekaromecs,
napannenbHble W CKpelmBalowmecs npsmble. [lapannenbHOCTb MPsAMbIX Y
NNOCKOCTEM B MPOCTpPaHCTBE: nNapanfienbHble MNpsMble B MPOCTPAHCTBE;
napannesibHOCTb TPEX NPSAMbIX; NapannenbHOCTb NPAMON N NIIOCKOCTU. YTIIibl C
COHanpasfieHHbIMW CTOPOHaMMW; Yrosl Mexagy npsiMbiMA B MNPOCTPaHCTBE.
MapannensHOCTb  MNOCKOCTEWN: napannenbHble  MNJ0OCKOCTW,  CBOWCTBA
napannesnbHblX Nnockocten. [lpocTenwine npoOCTPaHCTBEHHbIE Urypbl Ha
NMOCKOCTU: TeTpasap, Ky, napannenenunes; NOCTPOEHNE CEYEHUN.

[MepneHamKynapHOCTb NPSIMON M NSIOCKOCTU: NepneHANKYnsapHble Npsivble B
NpOCTpaHCTBE, NpsIMble napannenbHble U NeprneHauKynsapHble K MIIOCKOCTH,
Npu3HaK nepneHanKynapHOCTU MNPAMOM WM NSIOCKOCTU, TeopemMa O nNpsiMOWn
nepneHanKynsipHON MAOCKOCTU. YTrfbl B NPOCTPAHCTBE: Yron Mexay MpsamMon m
NIIOCKOCTbIO;  ABYrPaHHbIA  Yron, JIMHEWHbIA  yron  OBYrpaHHOro  yrna.
[MepneHauKynap N HakNoHHbIE: PacCTOSAHME OT TOYKM 40 MNIOCKOCTU, pacCTosiHMe
OT npsMoM OO0  MNJIOCKOCTW,  npoekuuMss  urypbl  Ha  MNSIOCKOCTb.
[MepneHauKynapHOCTb  MSIOCKOCTEN: NPU3HAK  NEepPneHauKYNsapHOCTM  ABYX
nrockocTen. Teopema o TPEX NepneHanKynsapax.

MHororpaHHUKHK

[MOHATME MHOrorpaHHuKa, OCHOBHbIE 3fIeMEHTbl MHOrorpaHHuKa, BblMyKIble
N HEBbIMYKNble MHOrOrPaHHUKK; pa3BépTKa MHOrorpaHHuka. lNMpuama: n-yronbHas
npu3amMa; rpaHn U OCHOBAHWUSA NPU3MbI; NpAMast U HaKNoOHHas Npu3Mbl; GokoBas K
nonHas NOBEPXHOCTb NpU3Mbl. Mapannenenunen, NPAMOYrOSIbHbIN
napannenenunen u ero ceoncTtea. lNupamunga: n-yronbHasi nupamuaa, rpaHu u
OCHOBaHWe nNupamuabl; bokoBast 1 NofiHasa NOBEPXHOCTb NUpamMuabl; NpaBUIibHas
M yCeYéHHas nupammga. JINeMeHTbl MNpu3Mbl UM nupamugbl. [lpaBunbHbIE
MHOIFOrpaHHUKKN: NOHATME MPaBUSIbHOMO MHOrOrpaHHUKa; nNpaBuiibHas npuama u
npaBunbHasi NupaMmunaa; npaBunbHasi TpPeyronbHas nupaMmmga u npaBUnbHbIN
TeTpasagp; Kyb. [MpeacraBneHve O npaBUMbHbIX MHOrOrpaHHWKax: oKTasgp,
ponekasagp n nkocaagp. CeveHns npuamsl U NnUpamMuabl.

CumMmmeTpmsa B NPOCTPAHCTBE: CUMMETPUSA OTHOCUTESTbBHO TOYKKU, NPSIMOW,
MNOCKOCTU. JNemMeHTbl CUMMETPUM B nuMpamMugax, napannenenunenax,
npaBuUibHbIX MHOTOrpaHHUKax.

BbluncrneHne anemMeHTOB MHOrorpaHHuUKOB: pébpa, AawnaroHanu, Yrobl.
Mnowaab OOKOBOM MNOBEPXHOCTU W MNOSIHOM MOBEPXHOCTU NPSIMON MPU3MBbI,
nnowaab OCHOBaHWW, TeopemMa O OOKOBOW MNOBEPXHOCTU MNPSIMOW MNPU3MbI.
Mnowaab 60KOBOWM MOBEPXHOCTU U MOBEPXHOCTU MNPaBUIbHON NUpaMubl,
Teopema O nnowagn ycedyéHHonm nupamuabl. MNoHaTMe o6 obvéme. OO6BLEM
nupamuapl, NpU3Mebil.



MopobHble Tena B npocTpaHcTBe. COOTHOWEHUS Mexay nnowagamm
noBepxHocTen, obbEéMamm NogoOHbIX Ten.

11 KINNACC

Tena BpawyeHus

Linnungpuyeckas NOBEPXHOCTb, obpasytoLime LUUIIMHAPUYECKOM
MOBEPXHOCTU, OCb ULMUNMHAPWUYECKOW noBepxHOCTWU. LunuHap: ocHoBaHus u
OGokoBasi MOBEPXHOCTb, OOpasywwasa u ocb; nnowagb OOKOBOM WU MOSHON
NMOBEPXHOCTM.

KoHunyeckaa noBepxHOCTb, obpasyolime KOHUYEeCKOW MOBEPXHOCTU, OCb U
BEpLUMHA KOHWYECKOW MOBEepXHOCTU. KoHyC: OCHOBaHME W  BepLUMHA,
obpasyouwaa u ocb; nnowagb OOKOBOW M MOMHOM MOBEPXHOCTU. YCEYEHHbLIN
KOHyC: oBpasyioLine 1 BbICOTa; OCHOBaHUs U BOKOBasi NOBEPXHOCTb.

Cdpepa v wap: ueHTp, paguyc, gnameTp; nnowagb NOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxeHue cdepbl U MNNOCKOCTU; KacaTenbHas MMOCKOCTb K
chepe; nnowagb cgepsbl.

N306paxeHne Ten BpalleHMsi Ha MNOCKoCTU. PasBépTka uunuHapa u
KOHyca.

KomOunHaumm Ten BpaweHuss M MHOrorpaHHumkoB. MHOrorpaHHuK,
ONMnUCaHHbLIN OKONO cdepbl; cdepa, BNUCaHHAA B MHOFOrPaHHUK, WK Teno
BpaLLEeHus.

[MoHaATMEe 06 obbEMe. OcHOBHble cBoOMCTBa 0ObEMOB Ten. Teopema 06
obbEéMe npsAMOyronbHOro napannenenunega w cneacteus M3 Heé. OObEM
umnunHgpa, koHyca. O6bém wapa n nnowaab cgepobl.

MopobHble Tena B npocTpaHcTBe. COOTHOWEHUA Mexay nnowagamm
noBepxHoCcTen, o0 bEMamm NogOOHbIX Ten.

CeueHuss umnuugpa (napannenbHO W NepneHAUKYNsSpHO OCK), cedeHus
KOHyca (napannenbHOe OCHOBaHWUIO M MpoXoasillee Yepe3 BEpPLUMHY), CeYeHUs
wapa.

BekTopbl U KoOpAUHaTbl B NPOCTPaHCTBE

Bektop Ha nnockoctM M B npocTpaHcTBe. CroXeHwe wn Bbl4UTaHUE
BEKTOPOB. YMHOXEHME BeKTopa Ha 4ucno. PasnoxeHue BeKkTOopa MO TPEM
HekoMnnaHapHbIM BekTopaM. [lpaBuno napannenenvnena. PeweHue 3apav,
CBSI3aHHbIX C MPUMEHEHMEM MpaBun AenUCTBUMA C BekTopamMu. [NpsmoyronbHas
cuctema KoopauHaT B npocTpaHcTBe. KoopauHaTbl BekTopa. [lpocTenwwmve
3ajayn B KOOpAMHaTax. Yron mexay Bektopamu. CkanspHoe npou3BeaeHue
BEKTOPOB. BbluncneHne yrnos mexagy npsiMbiMu U nnockoctsmn. KoopanHaTHO-
BEKTOPHbIN METOZ NPU peLLleHnn reoMmeTpruyeckux 3ajau.



NMIAHUPYEMBIE PE3YJIbTATDI
JINYHOCTHbIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3ynbTaTbl OCBOEHWA nNporpaMmmbl  y4ebHOro npegmeTa
«MaTtemaTuka» xapakTepusyrTcs:

paxpaHcKoe BocnuUTaHue:

CchOpMMPOBAHHOCTbLIO FPaXKAaHCKOM NO3ULMM 0ByYatoLEerocs Kak akTMBHOIO
M OTBETCTBEHHOrO u4neHa poOCCUMACKOro obliecTBa, npencTaBneHnemM o
MaTeMaTUYEeCKNX OCHOBaX (PYHKLMOHWPOBAHUS Pa3fUYHbIX CTPYKTYP, SABEHUN,
npoueayp rpaxgaHckoro obuwectBa (BbIOOpbl, ONPOCbl U Np.), YMEHUEM
B3aMMO4enCcTBOBaTb C CoUMalnbHbIMU WMHCTUTYTaMWM B COOTBETCTBUMU C  UX
PYHKUNAMM N HA3HAYEHMEM.

NMaTpuoTuyeckoe BocnuTaHue:

ChopMMPOBAHHOCTLID POCCUNCKOWN rpakaaHCKOW MOEHTUYHOCTU, YBaXKEHUS
K MpowWfioMy W HacTodAWeMY POCCUMUACKOW  MaTeMaTuKu, LEeHHOCTHbIM
OTHOLWWEHMEM K [OOCTUXKEHUSM POCCUUCKUX MaTeMaTUKOB W  POCCUNCKOW
MaTeMaTMYECKON LLKOSbI, K MCNOSIb30BaHMIO 3TUX OOCTUXKEHUN B APYrMX HayKax,
TEXHOSOrnax, cpepax 9KOHOMUKM.

[yXoBHO-HpPaBCTBEHHOro BOCNUTAHUSA:

OCO3HaHNEM OYXOBHbIX LEeHHOCTEN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWS, 3TMYECKOro MnoBedeHus,
CBA3@HHOIO C  MNpPaKkTUYEeCKUM  MPUMEHEHWEM  OOCTWDKEHUA  Haykm U
OEATENbHOCTbIO  YYEHOrO; OCO3HAHMEM JIMYHOrO BKMaga B MNOCTPOEHMe
ycTonymsoro 6yayuiero.

JcTeTU4ecKoe BOCNUTaHMeE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKIOYAs 3CTETUKY MaTeMaTUyeCcKuUx
3aKOHOMepHOCTEN, 0OBEKTOB, 3agad, peLleHnn, paccyXgeHun;
BOCMPUMMYMBOCTBIO K MaTEMaTUYECKMM acnektamMm pasfinyHbIX BUOOB UCKYCCTBa.

Pusnyeckoe BoCcnuTaHue:

C(hOPMMPOBAHHOCTBLID YMEHUSI MNPUMEHATb MaTemMaTuyeckne 3HaHua B
WHTepecax 300poBOro W ©GesonacHoro obpasa KU3HW, OTBETCTBEHHOrO
OTHOLLUEHNA K CBOEMY 300pPOBbK (340poBOE nUTaHue, cbanaHCUPOBAaHHbLIN
PEXMUM 3aHATUA N OTAbIXa, perynsapHas gusmyeckas akTMBHOCTb); (OU3NYECKOTO
COBEpPLLEHCTBOBAHMS, npwu 3aHATUAX CNOPTUBHO-0340POBUTENBHOM
AeATeNbHOCTLIO.

TpyaoBoe BocnuTaHue:

rOTOBHOCTbIO K TpyAdy, OCO3HAHMEM LIEHHOCTU Tpyaontobusi; NHTepecom K
pas3nuyHbIM  chepam npodeccMoHanbHON OeATEeNbHOCTU, CBA3aHHbIM C
MaTemMaTUKON N €€ NPUNOXEHNAMU, YMEHMEM COBepLUaTb OCO3HaHHLIA BbIGOp
Oyoywen npodeccun n peannsoBbiBaTb COOCTBEHHbIE XXW3HEHHbIE MNaHbl;
FOTOBHOCTbO M CMOCOBHOCTLIO K MatemaTudeckomy o6pasoBaHuio U
camoobpa3oBaHUI0 Ha MNPOTSXKEHUN BCEWN KMU3HWU; FOTOBHOCTBIO K aKTUBHOMY
y4yacTUIO B PELLEHNN NPAKTUYECKNX 3adaqy MaTemMaTUYeCKON HanpaBneHHOCTH.

JKonornyeckoe BocnutaHue:

CCPOPMMPOBAHHOCTBLIO 9KONOMMYECKOM KyrbTypbl, MOHMMaHUEM BIUAHUSA
coumnanbHO-9KOHOMUYECKUX NPOLIECCOB Ha COCTOSIHME NPUPOAHON N CoLManbHON



cpedbl, OCO3HaHWeM rnobanbHOro Xxapakrepa 9KOSormyeckux npobnem;
OpveHTauuMen Ha NpPUMeEHeHne MaTeMaTU4ecKuX 3HaHUN ONS pelleHns 3ajad B
obnactn okpyxatwen cpedbl, MAaHUPOBaHMUS MOCTYMKOB W  OUEHKU KX
BO3MOXHbIX MOCNeACTBUN AN OKpyXalLen cpeabl.

LleHHOCTU Hay4YHOro NO3HaHUA:

CPOPMMPOBAHHOCTBEID MUPOBO33PEHNSA, COOTBETCTBYHOLLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUA  Haykm W  OOLECTBEHHOW MpPaKTUKM,  MNOHUMaHUEM
MaTtemMaTM4eCKON Haykn Kak cpepbl 4YenoBeyeckon AeATerlbHOCTW, 3TanoB eé
pasBUTUS M 3HAYMMOCTW AN PasBUTUA UMBUNU3aLMW; OBNaZEHUEM HA3bIKOM
MaTeMaTUKM U MaTeMaTUYeCKOW KynbTypOW Kak CpeOCcTBOM MO3HaHUS MUpa;
FOTOBHOCTbIO OCYLLECTBIIATbL MPOEKTHYK U UccrnegoBaTeNnbCKylo OesATeNnbHOCTb
MHOMBUAOYaNbHO U B rpymnmne.

METAMNPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pedyrbTaTbl OCBOEHMS NMporpaMmbl y4ebHOro npegmeTa
«MaTtemaTumka» XapakTepusylTcs oBnageHvem yHUBepcasibHbIMU
no3HasameJsibHbIMU delicmeusiMu, yHuUeepcasbHbIMU KOMMYHUKamMuU8HbIMU
OelicmeusiMu, yHU8epcaslbHbIMU peayriaimueHbIMU delicmausiMu.

1) YHueepcanbHbie no3HasamesnbHble Oelicmeus, obecrnedyusarom
gopmuposaHue 6a308biX KO2HUMUBHbLIX rpoueccos8 obydarujuxcs (oceoeHue
Memodo8 [103HaHUSI  OKpyXXaruweao Mupa; MPUMEHeHUe  J102U4ECKUX,
uccriedogamersibCKUX orepayud, ymeHul pabomams ¢ uHghopmayueu).

Ba3oBble nornyeckue AemnNcTBuUA:

e BbISBMATb n XapakTepmsoBaTb CYLLLECTBEHHbIE NPU3HaKK
MaTeMaTUYECKNX OOBHLEKTOB, MOHATUMW, OTHOLUEHUN MeXAYy MOHATUSMU;
dopmynupoBaTb onpeaeneHns NOHATUIN; yCTaHaBNMBaTb CYLLECTBEHHbIN
nNpu3HaK Knaccudukaumm, ocHoBaHuUs Ons 00600LWeHnss U CpaBHEHWUS,
KpUTEepun NpoOBOANMOro aHanm3a;

e BOCNpPUHUMATL, opMynMpoBaTtb U Npeobpas3oBbiBaTb CYXOEHUS:
yTBEpPAUTENbHbIE N OTpULaTenbHble, €ANHUYHbIE, YacTHble N obLiue;
YCIOBHbIE;

e BbISBMATb MaTtemaTuUdeckme  3aKOHOMEPHOCTW,  B3aUMOCBSA3UM W
npoTmBopeyunss B dakTax, AaHHbIX, HaONIAEHUSX U YTBEPXKOAEHMUSX;
npegnaratb  KpUtepum NS BbISIBEHUS  3aKOHOMEPHOCTERN U
NPOTMBOPEYUN;

e [enaTb BbIBOAbl C WUCMNOSMIb30BaHMEM 3aKOHOB FOMMKW, AEOYKTUBHbLIX W
MHOYKTUMBHbIX YMO3aKITHOUYEeHUIN, YMO3aKNYEeHNn No aHanoruu;

e MNPOBOAUTbL  CaMOCTOATENbHO  [OKa3aTenbCTBa  MaTeMaTU4eCcKuUx
YyTBEPXOEHUN (NpsiMble U OT NPOTUBHOrO), BbICTpanBaTb aprymMmeHTauuio,
NPUBOANTE NPUMEpPbI U KOHTpNpUMepbl; 060CHOBLIBaTb COBCTBEHHbIE
CYXXOEHMWS 1 BbIBOAbI;

e Bblbupatb crnocob pelleHnss y4ebHOW 3agayn (CpaBHMBATbL HECKOSIbKO
BapuMaHTOB peLleHusi, BblOMpaTb Haumbonee noaxogsawum C Y4ETOM
CaMOCTOATENbHO BblAENEHHbIX KpUTEPUEB).

BasoBble nccnegoBartenibckue AeNCTBUA:



NCNonb30BaTb BOMNPOCHI Kak MCCneaoBaTEeNbCKMN MHCTPYMEHT MO3HAHUS;
dopmynupoBaTb BOMNPOCHI, PUKCUPYIOLLME MpPOTMBOpeYne, npobnemy,
yCTaHaBnueaTb WCKOMOE M  OaHHoe, opMupoBaTb  rMNoTesy,
aprymMeHTMpoBaTb CBO MO3ULNIO0, MHEHME;

npoBOAMTb CaMOCTOSATENBHO CnNaHMpPOBaHHbIN 9KCMEPUMEHT,
nccnegoBaHMe Mo  YCTAHOBIEHMKO OCOBEHHOCTEN MaTtemaTU4ecKoro
obbekTa, SBMEHWs, Mpouecca, BbIABNEHUIO 3aBMCUMOCTEN MeXAay
obbekTamu, SsBNEHNAMU, NnpoLeccamu;

camocTtoaTensHO  hopmynupoBatb 0600uWEeHna  ©n  BbiIBOAbI MO
pesynbTaTaM NpoBeAEHHOro HabnoaeHusa, nccnenoBaHUs, OLEHMBaATb
[OCTOBEPHOCTb MONYYEHHbIX Pe3ynbTaToB, BbIBOAOB U 0600LLEHWI;
NPOrHO3MpoBaTb BO3MOXHOE pa3BMTME Mpouecca, a Takke BblaBUraTb
NpeanonoXeHNs 0 ero pasBUTUN B HOBbIX YCINOBUSIX.

PaboTa ¢ nHcpopmaumen:

2)

BbIIBNATL AepnumnTbl MHPOPMaLMN, AaHHbLIX, HEOO6X0ANUMbIX ONs OTBETa
Ha BOMPOC 1 ANs pelleHns 3agayu;
BolbupaTte  MHOPMaUMIO M3 UCTOYMHUKOB  PasfiM4HbIX  TUMOB,
aHanM3nMpoBaTb, cucTeMaTm3mpoBaTb " NHTEepNpeTnpoBaTb
MHdOPMaLMIO pas3nnyHbIX BUOOB 1 (hopM NpeacTaBneHus;
CTPYKTYpupoBaTb WHopmaumio, nNpeactaBnsiTb €€ B pasfnU4YHbIX
dopmax, UNnCcTpnpoBaTb rpadnyecku;
oueHuBaTb HaOEXHOCTb NHopMaLmm no CaMOCTOATENbHO
CchOpMynMPOBaHHLIM KPUTEPUSIM.

YHueepcarnbHble KOMMYHUKamueHble Oelcmeus, obecrnedyusarom

cgbopmuposaHHOCMb coyuaribHbIX HaBbIKO8 06y4aroUUXCS.
Oo6LweHwe:

BOCMpMHUMATL W (opMynnpoBaTb CYXOEHUS B COOTBETCTBUM C
YCOBUAMMU U LensMn obLLeHns1; ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOHO
TOYKY 3PEHUS B YCTHbIX N MUCbMEHHbIX TEKCTaXx, AaBaTb MOSICHEHUS MO
X0y pelleHuns 3agadn, KOMMEHTMPOBATL MOMYyYEHHbIW pe3ynbTar;

B Xxoge obcyxaeHust 3agaBaTb BOMPOCHI MO CyLlecTBy obcyxoaemon
TeMbl, Npobremsbl, pellaemMon 3afgayu, BbickasblBaTb UAEWN, HALENEHHbIe
Ha MNOWUCK peLleHus; COMOCTaBNATb CBOU CYXOEHUA C CYXOEHUAMU
OPYrux y4acTHUKOB [Auarnora, obHapyxuBaTb pasnuynme u CcxoacTtsBo
no3vuunn; B KOPPEKTHOW doopmMe opmynuvpoBaThb pasHornacusi, cCeBou
BO3paXXeHus;

npeacrTasnsaTb  pe3ynbTaTbhl  peweHuss  3ajadun,  IKCnepuMeHTa,
nccnefoBaHus,  NpoekTa;  caMocTosATeNbHO  Bblbupatb  dopmart
BbICTYNNEeHMss C Y4E€TOM 3agady npeseHTaumMm U ocobeHHocTen
ayauTtopun.

CoTpyAaHU4ecTBO:

MOHMMATb M MCMNONb30oBaTb  MPeMMyLLlecTBa  KOMaHOHOW  ”
UHAMBUAOYanNbHOM paboTbl NP pelleHnrM y4ebHbIX 3adad; npuHMMaTb
Lenb COBMECTHOM  [OEesATEeNnbHOCTM, NfaHupoBaTb  OpraHu3auuio
COBMecCTHOM paboTbl, pacnpenensts Buabl paboT, AoroBapuBaThCH,



obcyxpgatb npouecc W pesynbTarT paboTbl; 0006WaTb MHEHUs
HECKOINbKUX IMIOOEWN;

e yyacTBoBaTb B rpynnosBblx dopmax pabotbl (0bcyxaeHusi, obmeH
MHEHWN, «MO3rOBbIE LUTYPMbI» U UHbIE); BbIMOMHATL CBOK YacTb paboThl
N KOOPAWHUPOBATbL CBOW [LEUCTBUS C OPYrMMW 4YfieHaMu KOMaHAbl;
OoLeHMBaTb Ka4eCTBO CBOEro BKaga B OOLWMA NPOAyKT NO KpUTEpUsM,
chopMynMpoOBaHHbLIM y4aCTHMKaMN B3aMMOLENCTBUS.

3) YHueepcanbHble pea2ynsmueHble Oelicmeusi, obecriequsarom

gopmupoB8aHU€e CMbICII08bIX YCMAaHOBOK U XXU3HEHHbIX HagbIKO8 JTUYHOCMU.

CamoopraHusauus:

e COCTaBMATb NNaH, anropuTM peLleHuns 3agaydn, Bbibmpatb cnocob
peLleHnst C y4ETOM UMEIOLLMXCH PECYPCOB M COOCTBEHHbIX
BO3MOXXHOCTEN, apryMeHTUpOBaTb U KOPPEKTMPOBATb BapnaHThbI
peLeHn ¢ Y4ETOM HOBOM MHpopMaLun.

CaMOKOHTpOINb:

e BrageTb HaBblkaMW MNO3HaBaTeNbHOM pednekcun Kak OCO3HaHUS
COBEepLUAEMbIX AENCTBUIA U MbICIIUTENBbHbBIX MPOLECCOB, UX PE3YNbTaToB;
Bnagetb cnocobamu camMonpoBEPKM, CaMOKOHTPONs npouecca u
pesynbTaTa pelweHns maTeMaTn4yeckon 3agaym;

e npeaBnaeTb TPYAHOCTU, KOTOPbIE MOrYT BO3HUKHYTb MPU pPELLEHUN
3agayn, BHOCUTb KOPPEKTUBbI B AEATENIbHOCTb Ha OCHOBE HOBbIX
obcToATENBCTB,  AaHHbIX, HaNOEHHbIX  OLWMOOK, BbIABMIEHHbIX
TPyaHOCTEN;

e OLUEeHMBaTb COOTBETCTBME pesynbTaTta uennm MU ycrnoBusiM, OObACHATb
NPUYMHBbI OOCTMXKEHUSA UMM HEOOCTMXKEHUS pe3ynbTaToB AEeATENbHOCTH,
HaxoauTb OLWNOKY, AaBaTb OLEHKY NPMOOPETEHHOMY OMbITY.

NMPEAMETHbDIE PE3YJIbTATDI
10 KINNACC

OnepupoBaTb NOHATUAMW: TOYKA, NPSAMas, NIIOCKOCTb.

[MpUMEHATb akCMOMbl CTEPEOMETPUN U CReACTBUA U3 HUX MNPU peLleHum
reoMeTpuyeckux 3agau.

OnepupoBaTb MNOHATUAMWU: MapanfnenbHOCTb W NepneHauKynsipHOCTb
NPAMbIX U NITOCKOCTEN.

KnaccudpunuympoBaTb B3auMMHOE pacnofiokeHne MNpsiMbIX M MAOCKOCTEN B
NpOCTpaHCTBe.

OnepupoBaTb MNOHATUSIMWU: ABYrpaHHbIA Yron, rpaHu OBYrpaHHOro Yyrna,
pebpo ABYrpaHHOro yrna; NIMHENHbIA yron ABYrpaHHOro yrna; rpagycHas mepa
ABYrpaHHOro yrna.

OnepupoBaTb MOHATUAMMU: MHOTOMPaAHHUK, BbINYKbIA U HEBbINYKIbIN
MHOrOrpaHHUK, 3NIEMEHTbI MHOTrOrpaHHmKa, NpaBuITbHbIM MHOTOrpaHHUK.

Pacno3HaBaTb OCHOBHble BMWAbl MHOrOrpaHHUKOB (MMpamuga; npusma,
NPSMOYronbHbIN Napannenenunes, Kyo6).



KnaccudmumpoBaTe  MHOrorpaHHukM,  BblOMpass  OCHOBaHWs  Ons
Knaccudukaumm (BbIMyKNble M HEBbIMYKble MHOFOrpaHHWKK; MpaBUIbHbIE
MHOrOrpaHHMKN; NPSIMbIE U HAKIMOHHbIE NPU3MbI, Mapannenenneabl).

OnepurpoBaTb NOHATUSAMW: CEKYLLAs MITOCKOCTb, CEYEHME MHOrOrpaHHMKOB.

OBBACHATL NPUHLMMBI MOCTPOEHNUST CEYEHUI, NCMONb3Ys METO/ CIe0B.

CTpouTb CEYEeHUs] MHOrOrpaHHUKOB METOOOM  CredoB, BbIMOSHATb
(BbIHOCHbIE) MIIOCKME YEepTEXM U3 PUCYHKOB MPOCTbIX OOBEMHBLIX Uryp: BuUA
cBepxy, COOKy, CHM3Y.

PewaTb 3agayn Ha HaxoXOeHue reoMeTpuyeckux Benu4YMH no obpasuam
N anropuTmam, NPUMEHSSS U3BECTHbIE aHaNUTUYEeCKME METOAbl NpPU PeLueHnn
CTaHAAPTHbIX MaTeMaTM4ecKkMx 3agady Ha BblMUCIIEHWE PaCCTOSIHUIA Mexay
OBYMS TOYKaMu, OT TOYKM OO0 MPSIMOM, OT TOYKM A0 TMIIOCKOCTU, MeXay
CKPELLMBAKOLLMMUNCS NPAMbBIMA.

Pewartb 3agaun Ha HaxoXOeHWe reoMeTpuyeckmx BenuyYuH no obpasuam
NN anropuTmam, NPUMEHNA N3BECTHbIE aHaNUTUYeCckne MeToAbl NPU peLLeHnn
CTaHOApTHbIX MaTeMaTM4ecKMX 3ag4ad Ha  BblYUCIIEHME  YITIOB  Mexay
CKpeLMBaLMMNCA MPSAMbIMKA,  MeXAy MpsIMOA M MNIOCKOCTbI0,  MexXay
NAOCKOCTAMMW, ABYrpaHHbIX YIIOB.

Bbluncnate 06bEMbI M NnowagM NOBEPXHOCTEN MHOrOrpaHHMKOB (Mpu3ma,
nMpamuga) C nNpUMeHeHWem OopMyI; BbIYUCIATbL COOTHOLUEHUS MeXay
nnowagsamm noBepxHocTen, o6 bémMamm NoAoOHbIX MHOFOrpaHHMKOB.

OnepupoBaTb MNOHATUAMU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
MNOCKOCTb CUMMETPUMN; LLIEHTP, OCb U NITOCKOCTb CUMMETPUM OUTYPBI.

N3BnekaTb, npeobpa3oBbiBaTb W MHTEpPNpeTupoBaTb MHGOPMaLMIO O
NPOCTPAHCTBEHHbLIX FTEOMEeTPUYECKUX cdurypax, NnpeacTaBleHHYI0 Ha YepTexax u
pUCYHKaX.

MpuMeHATb reomeTpuyveckme akTbl OS1 PELeHUss CTEPEOMETPUYECKNX
3ajay, npegnonaramlmMx HECKONMbKO LUaroB  PEeLUeHUsl, €ecrnu  YCIoBus
NPMMEHEHMS 3aaaHbl B ABHOW dhopme.

MpuMeHATb npocTellune nporpamMHble CcpeacTtBa W 3NEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI NPY PELLEHUN CTEPEOMETPUYECKMX 3a4au.

MpuBoanTb MNpPMMeEpbl MaTemMaTU4YeCcKMX 3aKOHOMEPHOCTEN B Mpupoae U
)KM3HW, pacno3HaBaTb NPOsIBNIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE.

MpUMeHATb NonydeHHble 3HAHUS Ha MpaKkTUKe: aHanM3npoBaTb pearbHble
CUTyauum M NPUMEHSITb M3YYEHHblE MOHATMS B MPOLIECCE MOMCKa peLleHus
mMaTemaTuieckm cdopMynMpoBaHHON MNpobnembl, MoOenuMpoBaTb pearbHble
CUTyaumMm Ha £3blke TeoMeTpun, WccrneaoBaTb MOCTPOEHHbLIE MOAenn ¢
MCNONb30BaHNEM TEOMETPUYECKMX MOHSATUA M TeopeM, annaparta anrebpbi;
pewartb NpakTU4eckne 3agayn, CBSA3aHHble C HaxoXOEHMEeM FeoMeTpPUYECKUX
BENMUNYUH.

11 KINNACC

OnepupoBaTb MNOHATUSAMWU: LUNUHAPUYECKAs MOBEPXHOCTb, oObpasykuime
LUMNUHAPUYECKOMN NOBEPXHOCTH; LUUNnHAP; KOHM4Yeckas NOBEPXHOCTb,
obpasyoLne KOHMYEeCKON NOBEPXHOCTU, KOHYC; cdhepmnieckasl MOBEPXHOCTb.

PacnosHaBaTb Tena BpalleHus (Umnuuap, KoHyc, cdepa u wap).



O6bAacHATL cnocobbl NONyYeHUst Ten BpaLLeHns.

KnaccudunuympoBaTb B3aMMHOE pacrnonoXxeHne cdepbl U NIOCKOCTH.

OnepupoBaTb MNOHATUAMMW: LIAPOBOM CErMEHT, OCHOBaHME CEermMeHTa,
BbiCOT@ CErMeHTa; LWapoBON CIIOW, OCHOBaHWE LUAapoOBOro Ccnosi, BbiCOTA
LLIApPOBOro CNosi; LapoBOW CEKTOP.

Bblunmcnate 06bEMbI M Nnowagn  MNOBEPXHOCTEM Ten  BpalleHus,
reoMeTpuyeckmx Ten ¢ npumeHeHmem opmyn.

OnepupoBaTb MNOHATUSMW. MHOFOrPaHHUK, BMUCaHHbLIM B Ccdepy w
OMUCaHHbIN OKOSIO0 cdpepbl; cdepa, BNUCAHHAA B MHOrOrpaHHMK WAn Teno
BpaLlEeHuUS.

BbluMCNATb COOTHOLWEHUS MexXay Nnowaaamm noBepxHocTen n o6beémamu
noaobHbIX Ten.

N3ob6paxaTtb m3ydaemble uUrypbl OT PYyKM M C MNPUMEHEHMEM MNPOCTbIX
YEePTEXHbBIX MHCTPYMEHTOB.

BbinonHATE  (BbIHOCHBIE)  MNIIOCKME  4YepTeXxm U3 PUCYHKOB MPOCTbIX
00BbEMHbLIX huryp: Bug ceepxy, cOOKy, CHU3Y; CTPOUTb CEYEeHUs Ten BpaLleHus.

M3BnekaTtb, WHTepnpeTupoBaTb W npeobpasoBbiBaTb MHMpOpMaUuo o
NPOCTPAHCTBEHHbIX reoMeTpudeckmx durypax, NnpeacTaBfEHHYIO Ha YepTexax u
PUCYHKaX.

OnepupoBaTb MNOHATUEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL OENCTBUS  CIOXEHUSI BEKTOPOB, BblYMTAHUSA BEKTOPOB WU
YMHOXEHUS BEKTOpa Ha Yn1Cno, OO BbACHATb, KAKMMU CBOMCTBaMU OHM 0briagator.

MpuMeHATbL NpaBuno napannenenuneaa.

OnepupoBaTb MNOHATUSIMU: OEKAPTOBbl KOOPAWHATbI B MNPOCTPAHCTBE,
BEKTOpP, MOAYyNb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpAWHATbl BEKTOpa, Yron
MexXay BeKTopamu, cKansgpHoe Mnpou3BedeHNe BEKTOPOB, KOSIMHeapHble W
KOMMaHapHble BEKTOPbI.

HaxoanTb CymMMy BEKTOPOB M MNPOU3BEAEHME BEKTOPA Ha YUCO, Yron
MeXay BeKTopamu, cKanspHoe npousBefeHue, packnagbiBaTb BEKTOP MO ABYM
HeKonnMHeapHbIM BEKTOPaM.

3apaBaTb NIIOCKOCTb YPaBHEHMEM B LEKAPTOBOW CUCTEME KOOPAUHAT.

MpuMeHATb reomeTpuyeckne dakTbl ONS peLleHuUst CTepeoMEeTPUYECKNX
3agad, npegnonaralWwmMx HECKOSIbKO LWaroB pelleHusl, €ecrnn  yCroBus
NnpUMeHeHUs 3agaHbl B ABHOW hopme.

PewaTb npocTenwime reomeTpmyeckme 3agadn Ha npuMeHeHne BEKTOPHO-
KOOpAWHATHOro MeToaa.

PewaTb 3agaynm Ha [okasaTenbCTBO MaTeMaTUYECKUMX OTHOLLUEHUA W
HaxoXOeHne TreoMeTpUYECcKMX BENMUYMH no obpasuam wunum  anroputmam,
NPUMEHASA M3BECTHbIE METOAbl MPWU PELUEHUN CTaHAAPTHbIX MaTeMaTUYECKUX
3agau.

MpuUMeHATb npocTenwume nporpaMmmHble cpeactBa W - 3MEKTPOHHO-
KOMMYHUKaLNOHHbIE CUCTEMbI NPU PELLEHNN CTEPEOMETPUYECKNX 3a4au.

MpuBOoANTL NpPUMEpPbI MaTeMaTU4YeCKMX 3aKOHOMEPHOCTENW B npupoae u
XW3HK, pacno3HaBaTb NPOSIBIIEHNE 3aKOHOB reOMeTPUN B UCKYCCTBE.

[MpUMEHATb NONyYeHHbIE 3HAHUSA Ha NPaKTUKE: aHanu3npoBaTb pearibHble
cuTyauum u NPUMEHATb WU3YyYeHHble MOHATUS B nNpouecce Mnoucka peLleHus
MatemaTMyeckn copMynmMpoBaHHOW npobremsl, MoLenupoBaTb pearbHble



cutyaunmm Ha 4d3blke TreomMmeTpun, wuccnengoBaTtb [MOCTPOEHHble MoAesIn C
MCcnornb3oBaHNEM TeOMETPUYHECKNX NOHATUIN U Teopem, annaparta anre6pb|;
pewaTtb npakTnd4eckme 3agayvn, CBA3aHHble C HaXOXAOEHUEM TreoMeTpUnyecKnx
BEJTNMYNH.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KINACC
KonuyectBo yacoB OneKTpPOHHbIe
Ne HaumeHoBaHue pa3aenoB u ndpoBbie
n/n Tem nporpaMM|=.|p A Bcero KonTtponkhele | lpaktuyeckue E)L"qua)zoaa'reLbele
paboTbl paboTbl pecypchbi
1 BeeageHne B ctepeomMeTputo 10 Bubnmoreka LIOK
https://m.edso0.ru/1c209e37
MpsiMble 1 NNOCKOCTH B
5 NPOCTPaHCTBE. 19 1 Bubnnoteka LJOK
MapannenbHOCTb NPAMbIX U1 https://m.edso0.ru/1c209e37
NNOCKoCTEN
3 [MepneHamKynapHOCTb NPAMbIX 10 Bubnnoteka LJOK
N NSIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Yrnbl Mexay npsMbiMU 1 10 1 Bubnnoteka LJOK
NSIOCKOCTAMMN https://m.edsoo.ru/1c209e37
Bubnnoteka LJOK
5 MHororpanHmku 1 1 https://m.edslc;lo.ruﬂ £209e37
; Bubnnoteka LJOK
6 OObEMBI MHOTOTPaHHIKOB 9 1 https://m.edslc;lo.ruﬂ £209e37
v [MoBTOpEHUE: ceveHus, 4 1 Bubnuoteka LLIOK
PacCTOSHUS U YITbl https://m.edsoo.ru/1c209e37
OBLEE KOJIMHECTBO YACOB MO 68 5 0

NMPOrPAMME




11 KITACC

KonuyectBO 4yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHue pasgenos KoHTponbHble  [pakTuyeckue (uncppoBblie)
n/n M TeM NporpamMmbil Bcero obpas3oBaTenbHble
paboTbl paboTbl pecypchbl
BubnuoTteka LJOK
1 Tena spauienus 12 https://m.edslc;lo.ruﬂ0209e37
. Bubnuoteka LIOK
2 Obwemb! Ten 5 1 https://m.edslc;lo.ruﬂ c209637
3 BekTopbl 1 kOOpAMHATHI B 10 1 Bubnnoteka LJOK
NPOCTpPaHCTBE https://m.edsoo.ru/1¢c209e37
4 MoBTOpEHME, o6o6|.|.|,eHvU|e, v 1 bubnuoteka LJOK
cucTemaTusaumns 3HaHUN https://m.edsoo.ru/1c209e37
OBLUEE KOJIMYECTBO YACOB MO 34 3 0
NMPOIrPAMME







NOYPOYHOE NMIAHUPOBAHUE

10 KNNACC

Ne

n/ Tema ypoka
n

OCHOBHbIE NOHATUSA

CTEepeoMeTpUn: ToUKa,

npsiMmasi, NNoCKOCTb,
NPOCTPaHCTBO.
MpaBuna
n3obpaxeHust Ha
PUCYHKaX:
n3obpaxeHus
MNOCKOCTEN,
napannenbHbIX
NPsiMbIX (OTPE3KOB),
cepeanHbl oTpeska

KonuyectBO yacoB

Bcer
o

KOHTpPONbHbLI
e paboTbl

MpakTnyeckm
e paboTbl

OaTta
U3y4vyeHun
A

ANEeKTPOHHbIe undpoBbIe
obGpas3oBaTenbHble

pecypchl

Bubnnoteka LJOK
https://m.edsoo.ru/aecc77c
d

MNoHaTuA:
nepecekatoLmecs
NNOCKOCTMN,
nepecekatuwimecs
npsimasa 1 NyI0CKOCTb

Bubnnoteka LJOK
https://m.edsoo.ru/2d8a9c9
9

MNoHaTKnA:
nepecekatuwimecs
MIOCKOCTMN,
nepecekatuwimecs
npsimasa 1 NyI0CKOCTb

Bubnuoteka LJOK
https://m.edsoo.ru/db685e7
3

3HaKoMCTBO C
MHOrorpaHHuKamu,
n3obpaxeHue

Bubnuoteka LJOK
https://m.edso0.ru/a63959¢e
d




MHOrorpaHHMKOB Ha
PUCYHKaX, Ha
NMPOEKLUMOHHbIX
yepTexax

HavyanbHble cBegeHus
o kybe 1 nupamuge,
NX PasBEPTKN U
moaenun. CevyeHus
MHOrOrpaHHUKOB

Bubnuoteka LJOK
https://m.edsoo0.ru/b30dff38

HavanbHble cBegeHus
o kybe n nupamuge,
NX pa3BEPTKN U
moaenun. CevyeHus
MHOIOrpaHHMKOB

Bubnnoteka LJOK
https://m.edsoo.ru/3d8ffd32

NoHaTHe 00
akcmomaTU4ecKkom
NOCTPOEHUU
CTepeoMeTpun:
aKCUOMbl
CTepeoMeTpun un
cneacTBuSA U3 HUX

MoHaTMe 06
akcumomMaTn4eckom
NMOCTPOEHUU
cTepeomeTpuu:
aKcuoMmbl
CTEPEOMETPUN U
CcneacTBuA U3 HUX

Bubnnoteka LJOK
https://m.edsoo.ru/0cc5c4fe

Bubnuoteka LJOK
https://m.edso0.ru/239¢c8cb
4

NoHaTne ob6
akcnmomaTu4eckom
NOCTPOEHUN

Bubnuoteka LJOK
https://m.edso0.ru/65c6b10
6




10

11

12

CTepeoMeTpum:
aKCMOMBI
cTepeomMeTpun 1
CrneAcTBuS U3 HUX

MoHaTMe 06
aKCMomMaTU4YEeCKOM
NOCTPOEHUU
cTepeomeTpumn:
aKCUOMbI
cTepeomeTpun n
CcneacTBud U3 HUX

B3anmHoe
pacnonoXxeHne
NpSAMbIX B
NPOCTPaHCTBE:
nepecekatoLimecs,
napannenbHbie N
cKpelmBatoLmecs
npsmble

[MapannenbHOCTb
NPSMbIX N NITIOCKOCTEN
B MPOCTPaHCTBE:
napannesibHble
npsMble B
NPOCTPaAHCTBE;
napannenbHOCTb TPEX
NPAMbIX

Bubnnoteka LJOK
https://m.edsoo.ru/258fc245

Bubnnoteka LJOK
https://m.edsoo.ru/1a2520f6

Bubnuoteka LJOK
https://m.edsoo.ru/93ad36b
3

13

MapannensHOCTb
NPAMbIX U NITOCKOCTEN
B MPOCTPaAHCTBE:
[MapannenbHOCTb

Bubnuoteka LJOK
https://m.edsoo.ru/ee1d19b
9




NPSIMON U NJSTIOCKOCTHN
Yrmnbl ¢

Bubnuoteka LJOK

14 conanpasnenHbimm https:/m.eds00.ru/9f4071b9
CTOpOHamm

15 Yron mexay npsiMmbimMu Bubnuoteka LJOK
B NPOCTPaHCTBE https://m.edsoo.ru/fe733862
Yron mexagy npambiMm Bubnmorexa LIOK

16 https://m.edsoo0.ru/2935a9a
B MPOCTpaHCTBE 0
MapannenbHOCTb

17 NIIOCKOCTEMN: bubnuoteka LJOK
napannenbHble https://m.edsoo.ru/2e18f255
MNOCKOCTH
CeowcTBa Bubnnoteka LJOK

18 napannenbHbIX https://m.edsoo.ru/e504d65
nnockocTemn 6
[MpocTenwmne
NPOCTPaHCTBEHHbIE Bubnnoteka LJOK

19 durypbl Ha https://m.edso0.ru/4a28dc0
NMOCKOCTK: TeTpaaap, 2
Ky6, napannenenuneg,

20 [MocTpoeHne ceveHnn Bubnnorexa LIOK

https://m.edsoo.ru/1d434d0f
21 [MocTpoeHne ceveHnn Bubnnorexa LIOK
https://m.edsoo.ru/ec26fesd

KoHTponbHasa paboTa
no teme "lMpambie n Bubnnoteka LJOK

22 NMOCKOCTU B https://m.edsoo.ru/9a0a9e5

NPOCTPaHCTBE.
[MapannenbHOCTb

6




NPAMbIX U

nnockocrten"
[MepneHAnKYNapHOCTb

23 nopneHauyNADHNe bubnuoreka LIOK

https://m.edsoo.ru/b19f6a5d

npsMble B
NpoCTpaHCcTBe
Mpsmbie Bubnnoteka LJOK

24 napanyensHsIc 1 https://m.edsoo.ru/0ac11c9
nepneHauKkynspHble K 5
NNOCKOCTH =
Mpsmbie Bubnnoteka LJOK

25 napannesibHble v https://m.edso0.ru/ba54596
nepneHAnKynspHble K 5
MNOCKOCTHU =

26 II'-Ilep[l)/ll'?:Fal,;I/leﬂﬂpHOCTl/l Bubnmorexa LIOK

. https://m.edsoo.ru/f85bfc46

NPSIMON N NSTIOCKOCTH
[MpusHak Bubnnoteka LJOK

27 nepneHanKynsapHOCTH https://m.edsoo.ru/79165d1
NPSMONM N NSTIOCKOCTM 5
Teopema o npssmon Bubnuoteka LJOK

28 nepneHanKynsipHoOM https://m.eds00.ru/635¢508
MAIOCKOCTM Y4

29 ::;ﬁ:r;miyl?pm Bubnmorexa LIOK

https://m.edso0.ru/bd3745f8

NNOCKOCTH
Teopema o npamomn Bubnnoteka LJOK

30 nepneHanKynspHoOn https://m.edso0.ru/7d18834

MNINOCKOCTH

b




MepneHavkynsp m
HaKMOHHbIE:
pacCcTOAHME OT TOYKM

Bubnnoteka LJOK

31 https://m.edsoo.ru/33c477d
[0 NAOCKOCTMW, 3
paccTtosiHie oT =
NPAMON 0 NIOCKOCTH
[Mepnengukynsap v
HaKMOHHbIE:
32 pPacCTOsIHME OT TOYKM Bubnnoteka LJOK
[0 MNITOCKOCTH, https://m.edsoo.ru/66fefadd
paccTtosiHue oT
NPSAMON 40 NAOCKOCTU
MepneHankynsap un
HAKIOHHBIS. Bubnnoteka LJOK
33 PacCTOAHNE OT TOHKM https://m.edsoo.ru/a5b7b8e
[0 NNOCKOCTMW, 3
paccTtosiHue oT =
NPSIMOWN A0 MIOCKOCTH
MepneHgnkynsap un
HaKIoHHbIE- Bubnnoteka LJOK
34 PacCTOAHNE OT TOHKM https://m.edsoo.ru/dbee22b
[0 NOCKOCTMW, c
paccTosiHue oT c
NPAMON 0 MIOCKOCTH
Yrnbl B NpOCTpaHCTBeE: Bubnnoteka LJOK
35 Yyron mexay npsiMmon u https://m.edsoo.ru/6b61b2b
NMIOCKOCTbIO 4
| Aot o cutmarea LOK
https://m.edsoo.ru/5fa0b3ce
ABYrpaHHOro yrrna
37 [ByrpaHHbIV yron, Bubnnoteka LJOK




NIMHENHbIW yron
ABYrpaHHOro yrna

https://m.edsoo.ru/c7c777¢e
d

e Suoriorera LOK

38 ) https://m.edsoo.ru/ec3e2da
NepneHanKynapHOCTH 3
ABYX NITOCKOCTEN =
et Svomoresa LIOK

39 ) https://m.edsoo.ru/ed9e2a8
NepneHanKynspHoOCTH o
ABYX NITIOCKOCTEN =
e Suoriorera LOK

40 ) https://m.edsoo.ru/ba75dc5
NepneHamnKynspHoOCTH =
ABYX NITIOCKOCTEN -
Teopema o TPéx Bubnnoteka LJOK

41 https://m.edsoo.ru/e4972cd
nepneHanKynspax c
Teopema o Tpéx Bubnnoteka LJOK

42 https://m.edsoo.ru/52188a7
nepneHanKynspax d

43 Teopema o Tpéx bubnuoteka LJOK
nepneHanKynspax https://m.eds00.ru/9f246736
KoHTponbHasa paboTta
no Temam

44 bnnepZnMe:f("TAKynﬂpHOCT Bubnuoteka LLIOK

Cuw https://m.edso0.ru/5b971ef3

nnockocten" n "Yrnol
Mexay NpsaMbIMA 1
nnockoctamu"

45 [MoHATME Bubnnoteka LJOK




MHOrOrpaHHuKa,
OCHOBHbIE 3JIEMEHTbI
MHOIOrpaHHK1Ka,
BbIMYKSble U
HEeBbINYKIble
MHOIOrpaHHUKK;
pas3BepTKa
MHOrorpaHHuKa

[Mpuama: n-yronbHas
nNpu3ma; rpaHu u
OCHOBaHUS NPU3MbI;

https://m.edsoo.ru/2d24e87
3

bubnuoteka LJOK

46 npsaMasi N HaknoHHas https://m.edsoo.ru/b4ad63a
npu3mbl; 6okoBas n d
nofiHasi NOBEPXHOCTb
npu3mMbl
Napannenenvnes, suGnwoTexa LIOK
47 P y https://m.edsoo.ru/8a7be68
napannenenunes u 3
ero cBoNCTBa =
Mupamupa: n-
yronbHasi nupammaa,
rpaHn 1 OCHOBaHMe
48 nupamuapbl; 6okoBas u Bubnuoteka LJOK
nofnHas NnoBepPXHOCTb https://m.edsoo.ru/fb1cd0as
nmpaMmmnapbl;
npaBunbHas u
yCeY€HHas nupamuaa
MpasuribHble ) Bubnnoteka LJOK
49  MHOTOTPaHHRKA: https:/m.eds00.ru/074c886

NOHATUNE NPaBUJIbHOIO
MHOrorpaHHuKa,

5




50

51

npaBurbHas npuama u
npaBubHas
nMpamuaa;
npaBunbHas
TpeyrosnbHas
nMpamuga u
npaBUbHbLIN
TeTpasap; Kyb
MpencraBneHne o
NpaBuIbHbIX
MHOrorpaHHuKax:
OoKTasgp, Aonekasaap u
nkocaagp.

CummeTpus B
NPOCTPaHCTBE:
CUMMETPUS
OTHOCUTENBHO TOYKM,
NPSIMOW, NNOCKOCTW.
AnemMeHThI
CUMMETPUMN B
nupamuaax,
napannenenunegax,
npaBUbHbIX
MHOrorpaHHMKax

Bubnnoteka LJOK
https://m.edsoo.ru/a0fdd5bf

Bubnnoteka LJOK
https://m.edsoo.ru/b9e777d
9

52

Bbiuncnenue
3NEeMEHTOB
MHOIOrpaHHMKOB:
pébGpa, guaroHanu,
yribl

Bubnuoteka LJOK
https://m.edsoo.ru/6cdbecef

53

Mnowaab 6okoBoOMn
NMOBEPXHOCTU U

Bubnunoteka LLIOK
https://m.edso00.ru/37d8415




NOSIHOM MOBEPXHOCTU
NPAMON NPU3MBbl,
nnowaab OCHOBaHUMN,
Teopema 0 6okoBom
NOBEPXHOCTU MPSIMON
NPU3MbI

N

Mnowaab 6okoBon
NMOBEPXHOCTU U

Eoziﬁﬁi:ggm Bubnnoteka LJOK
54 P https://m.eds00.ru/5603e30
nMpamuabl, Teopema b
0 nnowaan 6okoBow =
MOBEPXHOCTU
yCEYEHHOM NnpamMnabl
55 ﬁTepMo;bHaﬂ pabora Bubnnoteka LJOK
" " https://m.edsoo.ru/a95f5c04
HOrorpaHHNKn
bubnuoTteka LJOK
56 MoHATne 06 ob6bEME https://m.edsoo0.ru/7ad0020
b
bubnuoteka LJOK
57 O6bém nupamuabl https://m.edso0.ru/235171b
3
; Bubnnoteka LJOK
58 ObBem npamiabi https://m.edsoo.ru/f47dfefd
Bubnnoteka LJOK
59 O6bém nupammabl https://m.edso0.ru/79¢1031
2
60 O6BEM nupamnapbl Bubnmoreka LIOK

https://m.edsoo.ru/2faadc3f




Bubnuoteka LJOK

61 O6bEM npuambl https://m.eds00.ru/7985360
8
Bubnnoteka LJOK
62 O6bEM npuambl https://m.edso0.ru/1e05389
0
; Bubnnoteka LJOK
63 OB1EM npuambl https://m.edso0.ru/482d3f51
KoHTponbHasa paboTta Bubnnoteka LJOK
64 no teme "OObEMBI https://m.edso0.ru/28a6573
MHOrorpaHHuKoB" c
[MoBTOpEHME,
0bobuieHme bubnuoteka LJOK
65 chcTeMaTnsaLn- https://m.edso0.ru/098beda
3HaHuK. NMocTpoeHne q
CeYeHnn B =
MHOrOrpaHHuKe
[MoBTOpEHME,
obobLeHne
cuctemaTmsayus
3HaHuW. Bbluncnenne
o | Eoooomt ey Gusruorera LOK
8 https://m.edsoo.ru/f7792ba9
TOYKMN OO NPAMON, OT
TOYKWN 0 MMNOCKOCTH,
MexXay
CKpeLumnBaoLMncs
NPAMbIMN
VTorosas Bubnuoteka LJOK
67 https://m.edsoo.ru/b9146bc

KOHTponbHas paboTta

0




MoBTOpPEHNKE,

0b606ueHne
cucrtemaTmnalaums

3HaHuW. Bbluncnenme

YrroB: Mexay
CKpeLymBaroLwmmmcs 1
NPAMbIMKU, MEXAY
npsMon n
NMIOCKOCTbIO,
ABYrpaHHbIX Yrnos,
YyrnoB Mexay
NMIOCKOCTAMU
OBLUEE KOJIMYMECTBO
YACOB MO NMPOIrPAMME

68

68

Bubnuoteka LLIOK
https://m.edso0.ru/56765e8
b




11 KITACC

KonuyecTtBO 4YacoB

ANeKTPOHHbIe uncdpoBbie

Ne Tema ypoka KoHT n Rara obpasoBaTtenbHble
n/n Beero ponbHbIe pakTunyeckume 3yueHms p
paboTbl paboTbl pecypchl
Cdrepa v wap:
|| e e | Svomoresa LK
’ https://m.edso0.ru/0341bc2b
NOBEPXHOCTM
cchepbl
B3anmHoe
pacrnonoXxeHune
5 ccbepbl 1 NSIOCKOCTY; 1 Bubnnoteka LJOK
KacaTenbHas https://m.edsoo.ru/bed12a43
NNOCKOCTb K cdepe;
nnowanb cdepsbl
N3o06paxeHne
3 cepsbl, Wapa Ha 1 Bubnuoteka LJOK
NIIOCKOCTMW. https://m.edsoo.ru/bc15f72
CeuyeHnda wapa
LinnuHapuyeckas
NMOBEPXHOCTb,
y | remame | Suomcresa LK
https://m.eds00.ru/6054b8c1
NOBEPXHOCTU, OCb
LUMANHOPUYECKON
NOBEPXHOCTM
LnnuHgp:
5 OCHOBaHMA U 1 Bubnuoteka LLOK
6okoBas https://m.edsoo.ru/188{6216

NOBEPXHOCTb,




obpasytoLiasa n ocb;
nnowanb 6okoBow n
NOMnHoun
NOBEPXHOCTU

N3o06paxeHne
uMnNuHApa Ha
NIOCKOCTW.
PasBépTka
umnunHgpa. CeveHuns
uunuHapa
(nnockocTblo,
napannenbHon unu
nepneHauKynapHom
OCU uunnHapa)
KoHnyeckas
NOBEPXHOCTb,
obpasytone
KOHUYecKkoun
NMOBEPXHOCTU, OCb U
BEPLUMNHA
KOHUYecKou
NOBEPXHOCTU

KoHyc: ocHoBaHue 1
BEPLUWNHA,
obpasyoLiasa n ocb;
nnowanb 6oKoBOM U
NOJSTHOW
NMOBEPXHOCTU
YCeYEHHbIN KOHYC:
obpasytoLime un
BbICOTA; OCHOBaHMUS

Bubnnoteka LJOK
https://m.edsoo.ru/016e25eb

Bubnnoteka LJOK
https://m.edsoo.ru/c94ba09b

BubnuoTteka LJOK
https://m.edso00.ru/897dd3b2

Bubnuoteka LLOK
https://m.edsoo.ru/1468bab3




10

11

12

13

14

15

n 6okoBasd
NOBEPXHOCTb

N3o0paxeHne
KOHyCa Ha
NIOCKOCTMW.
PasBépTka KoHyca.
CeyeHuna KoHyca
(nnockocTblo,
napannesibHom
OCHOBaHWI0, ”
NMOCKOCTbIO,
npoxoasilen yepes
BEPLLNHY)
KombuHauusa ten
BpaLLEHUS U
MHOrOrpaHHUKOB
MHororpaHHuK,
OMUCaHHbIN OKOI0
cepsbl; cdepa,
BNMCaHHada B
MHOrFOrpaHHUK Unn B
Teno BpawieHus

MoHsaTne o6
o6béme. OCHOBHbIe
cBOMNCTBa 0OBLEMOB
Ten

O6BEM umnuHapa,
KOHyca

O61bEM Wwapa u
nnowanb cgepsbl

Bubnnoteka LJOK
https://m.edsoo.ru/0Obde1be8

Bubnunoteka LJOK
https://m.edsoo.ru/3cef10e5

Bubnnoteka LJOK
https://m.edso0.ru/0b136158

Bubnuoteka LJOK
https://m.edsoo.ru/26a03fb7

BubnuoTteka LJOK
https://m.edso0.ru/5513d87b

Bubnuoteka LJOK
https://m.edsoo.ru/d189bde2




MopobHble Tena B

NPOCTPaHCTBE.
16 fn:g;;l;/oﬁj'leom:nﬂmm Bubnuoteka LJOK
y https://m.edsoo.ru/810cf1eb
NMOBEPXHOCTEN,
obbémammn
nogobHbIX Ten
KoHTponbHas
17 paboTa no Temam Bubnnoteka LJOK
"Tena BpalieHns" 1 https://m.edsoo.ru/4a33a8ab
"O6bembl Ten"
R Cutoreta LOK
https://m.edsoo.ru/5caefcib
NpoCTpaHCTBE
19 ESS;K;HHMMeeM Bubnuoteka LJOK
https://m.edso0.ru/23f4f089
BEKTOPOB
0 YMHOXeHune Bubnnoteka LJOK
BEKTOpPAa Ha Yncno https://m.edsoo.ru/dee379eb
PasnoxeHue
21 neronnnaHapHu GuSnmorera LOK
https://m.edsoo.ru/a28fd74e
BekTopam. [Npasuno
napannenenvnena
PeweHne 3apau,
n | sutoreta LOK
y y https://m.edso0.ru/5a827900
npaBwun AeNcTBui ¢
BEKTOpaMu
23 KoopauHaTHo- Bubnuoteka LJOK




24

BEKTOPHbIN METO
npu peLueHnn
reoMeTpU4EeCKmX
3agad

[MpsamoyrosibHas
cucTema KkoopauHat
B MPOCTPaHCTBE.
KoopauHaThl
BEKTOpa.
MpocTenwne
3agayn B
KoopamHaTax

https://m.edsoo.ru/d3a1fe30

Bubnnoteka LJOK
https://m.edso0.ru/48db7058

25

Yron mexagy
BEKTOpPaMMW.
CkangapHoe
npousBeaeHne
BEKTOPOB

Bubnunoteka LJOK
https://m.edsoo.ru/725effc4

26

BbluncrneHue yrnos
Mexay npaMbiMu n
NOCKOCTAMMU

BubnuoTteka LJOK
https://m.edsoo.ru/8efbe78e

27

KoHTpornbHas
paboTa no Teme
"BekTopbl 1
KoopauHaTtbl B
npocTtpaHcTee"

Bubnnoteka LJOK
https://m.edsoo.ru/77c22fch

28

MoBTOpEHNKE,
obobLieHne u
cuctemaTmnsaumnsa
3HaHun. OCHOBHblE

dourypbl, hakThl,
TeopeMbl Kypca

Bubnuoteka LLOK
https://m.edsoo.ru/1780bab5d




29

ninaHNMeTpumn

MoBTOpPEHNKE,
obobLeHne un
cucrtemaTmnlaums
3HaHuN. OCHOBHbIE
dourypbl, hakTsl,
TeopeMbl Kypca
nnaHMMeTpum

Bubnuoteka LLOK
https://m.edso0.ru/078cd184

30

31

32

[MoBTOpPEHME,
obobLeHne n
cuctemaTmlaums
3HaHUN. 3agayn
NNaHUMMEeTPUn n
MeToabl NX
peLeHuns

MoBTOpEHNKE,
ob6obLeHne u
cucrtemaTmnalaums
3HaHUN. 3agayn
NNaHUMETPUN 1
MeToabl NX
peLweHns

MoBTOpPEHME,
obobLeHne n
cuctemMaTusauus
3HaHu. OCHOBHbIE
dourypbl, hakThl,
TeopeMbl Kypca
cTepeomMeTpum

Bubnnoteka LJOK
https://m.edsoo.ru/7491efe0

BubnuoTteka LJOK
https://m.edsoo.ru/4dffda97

Bubnuoteka LLOK
https://m.edsoo.ru/74b2ad91

33

NTorosas
KOHTPOSbHas

Bubnuoteka LJOK
https://m.edsoo.ru/ec24dfc2




paboTa

MoBTOpPEHNKE,

34 0600L1eHne n 1 Bubnuoteka LJOK
cucrtemaTmnlaums https://m.edsoo.ru/f465d10e
3HaHWUN

OBLWEE KOJIMYECTBO
YACOB M0 NMPOIrPAMME

34







NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON NMPOrPAMMbI

10 KINNACC

Kop

npoBepsemMoro
pe3ynbTaTa

NMpoBepsembie npegMeTHbIE pe3yfbTaTbl OCBOEHUSA
OCHOBHOM OOpa3oBaTesNibHON NporpamMmMbl cpeaHero
ob6uwero obpaszoBaHus

7
7.1

7.2

7.3

7.4

7.5

leomeTpus

OnepupoBaTb NOHATUSAMU: TOYKA, NPsSIMasi, NITOCKOCTb
[MpYMEeHATb akCMOMbl CTEPEOMETPUM N CNESCTBUS U3 HUX
NPy peLLeHnn reomeTpudecknx 3agau

OnepupoBaTb NOHATUSMUN: napannenbHoCTb n
nepneHAnKYNAPHOCTb NPAMbIX U MIAOCKOCTEN
KnaccudunumpoBaTb B3auMHOE pacrosioXeHne NpsiMbIX U
MAIOCKOCTEN B NPOCTPAHCTBE

OnepupoBaTb MOHATUAMMW: ABYrPaHHbIA  Yron, rpaHu
ABYrpaHHoro yrna, pebpo OByrpaHHOro yrna, SIMHENHbIN
yron [BYrpaHHOro yrna, rpagycHas mepa ABYrpaHHOro
yrna

7.6

OnepupoBaTb MNOHATUSMWU: MHOFOFPaHHWK, BbINYKMbIA W©
HEBbINYKNbIA MHOrorpaHHuK, 3neMeHTbl MHOrorpaHHuKa,
NpaBWIbHbIA MHOFOrpaHHMK

7.7

7.8

PacnosHaBaTb OCHOBHbIEe BUAbl MHOrorpaHHMKoOB
(nmpamnga, npusma, NPSIMOYronbHbIN Napannenenunes,
Ky©0)

KnaccnuumpoBaTb MHOrorpaHHukn, Bolbupasi OCHoBaHUS
ans  knaccudukauum - (BbINyKNble U HEBbINYKIblE
MHOIorpaHHuMKu, rnpasurbHble MHOIorpaHHMKU, npAamMblie 1
HaKIOHHbIE NMPU3Mbl, napannenenmnep,bl)

7.9

OI'IepI/IpOBaTb NOHATUAMU. CeKyLlada NJOCKOCTb, Ce4vYeHue
MHOrorpaHHmMKOB

7.10

Ob6bacHATb npuHUUMbI NOCTPOEHNA CeYEHUN
MHOIorpaHHMKoOB, UCNnosb3yd MeTod clenoB

7.11

7.12

CTpouTb CEYEHUSI MHOrorpaHHMKOB METOAOM Creaos,
BbINOMHATL (BbIHOCHbLIE) MIIOCKME YEepTEXU U3 PUCYHKOB
NPOCTbIX 00 BLEMHbIX OUryp: BUA CBEPXY, COOKY, CHU3Y

PewaTtb 3apaun Ha HaxoxaeHue reoMmeTpmnyeckmnx
BeJiIM4MH no o6pasu,a|v| mnm anroputmMmam, npuMeHds
n3BeCtTHble aHarmTnyeckmne mMetTodbl nNnpu peweHunn
CTaHOapTHbIX MaTeMaTu4eCKUX 3adadY Ha BblHUCIIEHUE
paCCTOFlHI/IIZ mMexay AByMdA TOYKaMU, OT TOYKU OO0 I'IpFlMOI‘/JI,
OT TO4YKM QOO0 TMUJIOCKOCTN, MeXAy CKpeLllnBarlnmMmnca
npAMbIMUA




7.13

7.14

PewaTtb 3agayus Ha HaxoXOeHWe reoMeTpuyecKmx
BENMYMH no obpasuam wnM anroputMam, npUMeHss
M3BECTHblIE aHanMTU4eckue MeTOA4bl Mpu  peLLeHun
CTaHOAPTHbIX MaTemMaTUYecKMX 3adad Ha BblYMCHEHUE
YIMOB MeXdy CKpelMBalowWmMMUCs NpsiMbIMK,  MexXay
MPSIMOW M NITOCKOCTLIO, MeXAY NIOCKOCTAMM, OABYrpaHHbIX
yrnos

Bblumcnate  06bEMBbI M nNOWEAANM  NMOBEPXHOCTEN
MHOrorpaHHukoB (nNpuama, nupamuga) ¢ npUMeHeHueMm
dopMy”n, BbIMUCIIATE COOTHOLUEHUA MexXay nnowagsamMmm
noBepxHocTen, o6 bEémMamm NogobHbIX MHOrOrpaHHMKOB

7.15

7.16

OnepupoBaTb MOHATUAIMU: CUMMETPUSI B MPOCTPaHCTBE,
LEHTP, OCb W M/OCKOCTb CUMMETPWUWN, LEHTP, OCb W
NOCKOCTb CUMMETPUN curypbi

N3BnekaTb, npeobpa3oBbiBaTb W  UHTEPNPETMPOBATHL
MHOPMALMIO O MNPOCTPAHCTBEHHBLIX TEOMETPUYECKMX
durypax, NnpeacTaBreHHyo Ha YepTexax 1 pucyHKax

717

7.18

7.19

MpumeHaTb reomeTpuyeckne akTbl ANA  peLlleHus
CTepeoMeTpUYecknx 3agad, npegnonararomx HEeCKOSbKO
LIaroB peLleHns, ecnn ycrioBus MpUMEHEeHUs 3afaHbl B
SIBHOW doopme

MpuMeHATb npocTenwne nporpamMmMHble cpeactea WU
3NEKTPOHHO-KOMMYHUKALUMOHHbIE CUCTEMbI MPU pPeLleHnn
cTepeoMeTpudecknx 3agad

MpuBoAUTL NpUMepbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEN
B NpMpOAe W XW3HU, pacrno3HaBaTb MPOSABEHME 3aKOHOB
reoMeTpumn B UCKycCcTBe

7.20

11 KNNACC

MpUMeHATb  MNOSlyYEHHble  3HAHMSA  Ha  MNpaKTUKe:
aHanuauposaTb pealibHble CUTyauMm W NPUMEHNATb
M3ydeHHble TMOHATUS B MNpouecce MOUCKa pelueHns
MaTeMaTUyecKn chopmynmpoBaHHOM npobnemsl,
MOAENMpPoBaTh pearbHble CUTYyaunn Ha si3blke reoMeTpun,
nccnenoBaTb NOCTPOEHHbIE MOLENW C UCMONb30BaHUEM
reoMeTpuyeckux MOHATUN U TeopeM, annapaTta anrebpbl,
pewartb npakTnyeckue 3agayn, CBsi3aHHble c
HaxoXaeHNeM reoMeTpU4eCcKUX BENUYUH

Kon
npoBepsieMoro
pe3ynbTaTa

MpoBepsiemble NpeAMeTHbIe pe3ynbTaTbl OCBOEHUS
OCHOBHOW oGpa3oBaTeNlbHOW NporpamMmMbl cpeaHero
obGwero obpaszoBaHus

6
6.1

'eomeTpuna

OnepupoBaTb NOHATUAMU: LMANHAPUYECKAs MOBEPXHOCTb,
obpasylline LUUNUHOPUYECKON MOBEPXHOCTU, LMIMHAP,




KOHMW4Yeckasi MNOBEPXHOCTb, o0Opasylwme KOHUYECKOMU
NOBEPXHOCTU, KOHYC, cdhepuyeckas NMOBEPXHOCTb

6.2

PacnosHaBaTb Tena BpaweHnsa (LMnNnHApP, KOHYC, cdepa u
wap)

6.3

O6bAcHATbL cnocobbl NoNyyYeHUs Ten BpaLleHus

6.4

KnaccnguumpoBatb B3anMHOE pacrnofnoxeHne coepbl U
NNOCKOCTU

6.5

OnepupoBaTb NOHATUAMU: LLAPOBOWN CErMEHT, OCHOBAHMUE
CerMeHTa, BblCOTa CErMeHTa, LUapoBOM CroW, OCHOBaHME
LLIAPOBOro CNnosl, BbiCOTa LLAPOBOro Cnos, LWapoBOW CEKTOP

6.6

Bblunmcnate 06bEMbI M NNowagn MNOBEPXHOCTEN Ten
BpaLLEHUS, reOMETPUYECKNX TEN C NPUMEHEHNEM hopMYI

6.7

6.8

6.9

6.10

6.11

OnepupoBaTb MNOHATUAMWU: MHOrOrpaHHUK, BMUCaAHHLIA B
chepy 1 onucaHHbIN OKONO cdepbl, cdepa, BNMCaHHas B
MHOIOrpaHHUK UM Teno BpaLleHus

Bbluncnatb COOTHOLLIEHMSA mMexay nnowagsamm
noBepxHoCcTen n o6bEMamMm NoAO0OHbIX Ten

N3obpaxaTb wnsydyaemble Gurypbl OT pPykmu u C
NPYMEHEHNEM MPOCTbIX YEPTEXHBIX UHCTPYMEHTOB

BbInonHsaTb (BbIHOCHbLIE) MITOCKME YEPTEXMU U3 PUCYHKOB
NMPOCTbIX OOBEMHbLIX Uryp: BUA CBEPXY, COOKY, CHM3Y;
CTPOUTb CEYEHUS Ten BpaLleHuUs

N3BnekaTb, WHTEpnpeTMpoBaTb W NpeobpasoBbIBaTb
MHOPMALMIO O MNPOCTPAHCTBEHHbIX EOMETPUYECKMX
durypax, NpeacTaBneHHyo Ha YepTexax U pucyHKax

6.12

6.13

6.14

6.15

6.16

6.17

MpumeHaTb reomeTpuyeckme QakTbl AnNA  peLleHus
cTepeoMeTpuyeckux 3agad, npegnonararomx HeCcKoNbKo
LIaroB pelleHusi, ecriv ycrnosus npuMMeHeHUsa 3ajaHbl B
ABHOW popme

OnepupoBaTb NOHATUEM: BEKTOP B NPOCTPAHCTBE

BbINONHATL OEWCTBUS CNOXEHUS BEKTOPOB, BblYUTaHUS
BEKTOPOB M YMHOXEHWSI BEKTOpPA Ha 4YUCIO, OOBACHSTD,
KakuMu cBOMCTBaMu OHWU obrapatoT

MpUMeHSATL NpaBuNO napannenenunesa npu CroXeHUn
BEKTOPOB

OnepupoBaTb MNOHATUSIMUA: [OEKApPTOBbl KoOpAuHaTbl B
NPOCTPaHCTBE, BEKTOP, MOAYSflb BEKTOpa, pPaBEeHCTBO
BEKTOPOB, KOOpAWHAaTLI BEKTOpa, Yronl Mexay BekTopamu,
ckanspHoe nNpou3BeAeHNe BEKTOPOB, KOJUIMHEapHble U
KOMMNaHapHble BEKTOPbI

HaxoouTb cymmy BEKTOPOB M NMPOM3BEAEHME BeKTOopa Ha
ymcno, yron mexay BEKTOpamu, ckansipHoe
npousBeneHne, packnagbiBaTb BeKTOp MO ABYM
HEKONNNMHEeapHbLIM BEKTOpaM




6.18

3agaBaTb NMOCKOCTb YpaBHEHUEM B LEKAPTOBOW CUCTEME
koopauHat

6.19

Pewatb npocTtenwmne reomeTpuyeckme 3agayM  Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOIO MeToaa

6.20

PewaTb 3agayn Ha [okasaTenbCTBO MaTeMaTUYeCKUx
OTHOLLUEHUN W HaxOXOEHWEe FreOMEeTPUYECKUX BENUYMH MO
obpasuam wnuM anroputmam, MPUMEHSI1  M3BECTHbIE
MeTodbl MNPWU peLUeHMM CTaHOapTHbIX MaTeMaTU4eCKUX
3agad

6.21

6.22

6.23

MpumMeHATb nNpocTenwmne nporpaMMHble CcpeacTBa U
3NEeKTPOHHO-KOMMYHUKALUNOHHbIE CUCTEMbI MPU pPeLleHnn
cTepeoMeTpudecknx 3agad

lMNpuBOOANTL NPMMEPbLI MaTEMaTUYECKNX 3aKOHOMEPHOCTEN
B NPMpPOAE W XW3HW, pacrno3HaBaTb MNPOSABEHME 3aKOHOB
reoMeTpun B UCKYCCTBE

MpMeHATb  nomnyYeHHble  3HaHMA  Ha  MNpaKTUKe:
aHanuauposaTb pealibHble CUTyauum U NPUMEHNATb
M3y4eHHble TMOHATUS B nNpouecce MNoucka peLleHus
MaTteMaTUyecKu chopmynmpoBaHHOM npob6nemsl,
MOLEeNnnpoBaTh peasibHble CUTyauumn Ha A3blke reoMeTpun,
nccnegoBaTb MOCTPOEHHbIE MOAENU C MUCMNOSIb30BaHUEM
reoMeTpuyeckux MOHATUN U TeopeM, annapaTta anrebpbl,
pelaTb npakTuyeckme 3agauu, CBSI3aHHble c
HaxoXaeHNeM reoMeTpU4ecKUX BENUYKUH




NMPOBEPAEMBIE JIEMEHTbI COAEPXXAHUA

10 KINNACC

Kop
7

NMpoBepseMbIin 3NeMeHT coaepxaHus

"eomeTpua

7.1

7.2

7.3

OCHOBHble MOHATUS cTepeomeTpun. Touka, npsiMasi, MNOCKOCTb,
npocTpaHcTBo. [loHATME 06  akcMomaTM4eckoM  MOCTPOEHUM
CTEPEOMETPUN: aKCUOMbl CTEPEOMETPUM U CNEACTBUS U3 HUX

B3sanmHoe pacnoroxeHue NPAMbIX B NpOCTpaHCTBe:
nepecekawwmecs, napannenbHble W CcKpelwmBawLwmecs npsmble.
MapannenbHOCTb  MPSAMbIX U MNNOCKOCTEM B MPOCTPAHCTBE:
napannesibHble npsiMble B MNPOCTPAHCTBE, MapasnesibHOCTb TPEX
ApsiMbIX,  NapannenbHOCTb  NPAMOM U MNAOCKOCTU.  YrMbl C
COHarnpasrieHHbIMW  CTOpPOHaMW,  yron  Mexagy npambiMM B
npoctpaHcTBe. [lapannenbHOCTb  MNSIOCKOCTEN:  NaparnnerbHble
NSIOCKOCTK, CBOWCTBA nNapannenbHblX nrockocTen. [llpocTtenwmne
MNPOCTPAHCTBEHHbIE  (buUrypbl  Ha  NMOCKOCTW:  TeTpasgp, Kyb,
Napannenenunen, NnoCTpoeHne ceYyeHumn

MepneHANKYNAPHOCTL NPAMOM M MAOCKOCTU: NepneHauKynsapHble
npaMble B NpOCTpPaHCTBeE, npsMble napannesibHble n
nepneHauKynspHble K MSIOCKOCTU, NPU3HaK NepneHguKyspHOCTU
NPSAMON W MNJSIOCKOCTU, Teopema O MNpPsSMOn nepneHAnKYNsSpHOW
MNOCKOCTUW. Yribl B MPOCTPAHCTBE: Yron Mexay npsiMon 1 niocKOCTbIO,
ABYrpaHHbIN Yron, NMMHerHbIA yron AByrpaHHoro yrna. lNepneHgukynsap
N HaKIOHHbIE: pPacCTOsSHME OT TOYKM [0 MSIOCKOCTU, pacCTosiHMe OT
NpsAMON OO0  MJIOCKOCTU, MPOeKuMa  urypbl Ha  MIOCKOCTb.
[MepneHguKynapHOCTbL MMIOCKOCTEN: TMpPU3HAK MepneHguKynsapHOCTU
ABYX NniockocTen. Teopema 0 TPEX NepneHanKynsapax

7.4

[MoHATME MHOrorpaHHMKa, OCHOBHblE 3fleMeHTbl MHOrorpaHHuKa,
BbIMYKNble N HEBbIMYKNble MHOrOrpaHHUKKW, pa3BeépTKka MHOrorpaHHuKa.
Mpusma: n-yronbHas npuama, rpaHn M OCHOBaHUS NPU3Mbl, NpsMasi u
HaKMoHHaa npu3Mmbl, ©GoOkoBasi M MOMNHaAsA MOBEPXHOCTb MPU3MbI.
Mapannenenunen, NPsSAMOYronbHbLIW Napannenenunesn N ero CBOMCTBA.
Mupamunga: n-yronbHas nupamuga, rpaHn U OCHOBaHWE nupamuabl,
B6okoBad 1 NonHas NOBEPXHOCTb NUpaMuabl, NpaBuibHast U yceyéHHas
nMpammga. OrnemeHTbl npuaMbl U nupamuabl.  [MpaBurbHble
MHOIFOrpaHHUKKN: MNOHATUE MPaBUIbLHONO MHOrFOrpaHHWKa, npaBwuIibHas
npuamMa W npaBuNbHas nupamuga, npaBuUNbHas TpeyrosibHas
nMpamMuga W npaBuibHbIM - TeTpasgp, Kyb. [lpeacrtaBneHue o
NpaBUSIbHbIX MHOTOrpaHHMKax: OKTasdp, Ao4eKasdp W mkocasgpyrve
Ce4eHuns npu3mbl U NUpamuabl

7.5

CI/IMMeTpI/Iﬂ B TMpOCTpaHCTBE. CUMMETPUA OTHOCUTESIbHO TOYKW,
I'IpFlMOI?I, MIOCKOCTMW. ONeMEHTHI CMMeETPpUn B nMpamMmmgax,
napannenenunneaax, npaBuiibHbIX MHOrorpaHHuUKax




7.6

7.7

BbluncneHne anemeHTOB MHOrorpaHHuKoOB: pé€Gpa, auaroHanu, yribl.
Mnowangb OOKOBOWM MOBEPXHOCTU W MOMHOM MOBEPXHOCTU MNPAMOWN
Npu3mbl, NMoOWadb OCHOBaHWW, Teopema O OGOKOBOW MOBEPXHOCTU
npsimon npuambl. [nowagb G0KOBOM MNOBEPXHOCTM M MOBEPXHOCTU
npaBuUNbHOM NMpamMuabl, Teopema O NIowaan YyCe4eHHOM nupamMmmabl.
MoHsTMe 006 06bEMe. O6BbEM Nupamnabl, NPU3MBbI

MopobHble Tena B npoctpaHcTBe. COOTHOLLIEHUST MexXay nnoLwiagsamMm
noBepxHoCTen, o6 bEMamm NoaobHbIX Ten

11 KINTACC

Koa

MpoBepsieMbIn 3NIeMeHT coaepXaHus

6

6.1

eomeTpus

LimnnHgprnyeckaa noBepxHOCTb, OOpasywwume  UMnMHAPUYECKON
MOBEPXHOCTM, OCb  LUMAMHOPUYECKON noBepxHOCTW. LunuHap:
OCHOBaHus 1 H6okoBas NMOBEPXHOCTb, OOpasywas U ocb, nnowanb
BGOKOBOM 1 NOSTHOM NOBEPXHOCTU

6.2

KoHnueckas noBepxHOCTb, 0OpasyloLlime KOHMYECKOM MNOBEPXHOCTMU,
OCb W BepLUMHA KOHMYECKOM MNOBEpPXHOCTU. KOHyC: OcHOBaHuE W
BeplinHa, obpasywowas u ocb, nnowagb OOKOBOM W MNOSHOM
MOBEPXHOCTU. YCEYEHHbIN KOHYC: 0bpasyroLme 1 BbICOTa, OCHOBaHMS
n BokoBasi MOBEPXHOCTb

6.3

6.4

6.5

6.6

Cdepa v wap: ueHTp, paguyc, AnameTp, nrowagb MNOBEPXHOCTU
chepbl. BzanmHoe pacnonoxeHue cdepbl U NAOCKOCTU, KacaTenbHas
NSIOCKOCTb K chepe, nnowanb cgepsbl

N306paxeHne Ten BpaleHUsa Ha NrockocTu. PassépTka unnuHapa v
KOHyca

KomOrHaumm Ten BpaweHMs M  MHOrorpaHHuKoB. MHOrorpaHHuK,
OMUCaHHbLIN OKOMO cdepbl, cdepa, BNUCaHHAA B MHOMOrpaHHuUK, unm
Teno BpaLeHus

MoHaTtne o6 ob6bEMe. OcHOBHble cBoKMCcTBa 06bEMOB Ten. Teopema
06 06bEMe NpAMOYronbHOro napannenenuneaa u CreacTBus U3 Heé.
O6bém unnmHgpa, koHyca. O6bEM Wwapa v nnowagb cgepobl

6.7

MopobHble Tena B npocTpaHcTBe. COOTHOLWEHUA Mexay nrowaasmm
noBepxHoCcTeN, 00 bEMamMn NOAOOHbIX TEN

6.8

CeyeHuns uunuHapa (napannenbHO W MNEprneHaMKynapHO  ocu),
cCeyeHusi KoHyca (napannenbHOe OCHOBaHMIO M Mpoxodsiiee 4vepes
BEPLUMHY), CEYEHUs LWwapa

6.9

BekTop Ha nnockoctM 1M B npocTtpaHcTee. CrnoxeHue U BblUUTaHUE
BEKTOPOB. YMHOXeEHMe BeKTopa Ha 4ucno. PasnoxeHue BekTopa Mo
TPEM HeKoMmMnaHapHbIM BekTopam. [lpaBuno napannenenuneaa.
PeweHne 3agady, CBA3aHHbIX C MPUMMEHEHWEM npaBwusl OENCTBUM C
BEKTOpaMu

6.10

I'Ipﬂmoyroanaﬂ cnucremMa KoopamHat B MPOCTPaHCTBE. KOOpD.I/IHaTbI




BekTopa. [lpoctenwme 3agjauM B KoopAuHaTax. Yron mexay
BekTopamn. CkanapHoe npounsBedeHne BEKTOpoB. BbluncneHune yrnos
Mexay MpsMbIMU U NIIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHbLIN MeTo.
npu peLleHnmn reoMeTpudeckmx sagay



NMPOBEPAEMbIE HA EI3 MO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

Kopn
npoBepsieMoro
TpeboBaHuA

NMpoBepsiemble Tpeb6OBaHUA K NpeaMeTHbIM
pe3ynbTaramMm 0CBOEHUSI OCHOBHOM obpa3oBaTenibHOMN
nporpamMmmbl cpeaHero oouwero oopasoBaHus

BnagpeHne wmeTogamu  OokasaTenbCTB, anroputMammu
pelleHns 3agad; ymeHne opmynmpoBaTb U onepupoBaThb
MOHATUAMMN: onpenenexHue, akcuoma, Teopema,
cneacTeMe,  CBOWCTBO,  Mpu3HaK,  [doKasaTenbCTBO,
paBHOCUIbHblE DOPMYMMPOBKU; MPUMEHATb WX, YMEHue
dopmynmpoBatb  obpaTtHoe M MPOTMBOMOMOXHOE
yTBEpXAeHWe, NPUBOAUTb MPUMEpPbI U KOHTPNPUMEPHI,
ncnonb3oBatb  MeTod — MaTeMaTU4eCKOW  UHAYKLUWUWK;
NPOBOAUTL AOKa3aTefNbHble PACCYXAEHUS MpU peLLeHUn

3agau, OLeHMBATb NOrNYecKyto NpaBUibHOCTb
pacCcy)XgeHun;  ymMeHue  onepupoBaTb  MOHATUSMMU:
MHOXECTBO, NOAMHOXECTBO, onepauuu Haa

MHOXEeCTBaMW;  YMEHMe  WCMONb30BaTb  TEOPETUKO-
MHOXXECTBEHHbIA annapat Afs  OnMUCaHus  pearibHbIX
MPOLLECCOB U SIBNEHWI U NPU peLLleHnn 3agad, B TOM Ymcne
M3 OpYyrnx y4debHbIX NPeamMeToB; YMEHME ornepupoBaTb
NOHATMAMMU: rpad, CBA3HbIV rpad, AepeBo, UK, rpad Ha
MNOCKOCTW; YMeHMe 3ajaBaTb W oOnucbiBaTb rpadbl
pasnuyHbIMK  cnocobamu; ucnonb3oBaTb rpadbl  Npwu
pelleHnmn 3agad

YMeHue onepupoBaTb MOHATUSIMU: HaTyparbHOE 4UCHO,
Lenoe 4ucno, CTeneHb C LenbiM nokasaTtenem, KOpeHb
HaTypanbHOW CTENEHW, CTeneHb C paunuoHanbHbIM
nokasaTerniem, CTeneHb C OENCTBUTENbHbIM MOKa3aTenem,
norapucpm  umcna,  CUHYC, KOCUMHYC W TaHreHc
NPON3BOJSILHOIO ymncna, oCTaTokK no MOAYIHO,
paunoHanbHoe 4yucno, nppaumnoHanbHoe 4yuncno,
MHOXEeCTBa  HaTypalnbHblX, UEenblX, pauMoHanbHbIX,
AENCTBUTENbHbBIX YNCEN; YMEHMNE NCNONb30BaTh MPU3HAKK
JEennMocCTH, HaMeHbLUNI obLwun aenvTtenb n
HaumMmeHblLLlee obuiee kpaTHoe, anroputm EBknuaga npwu
peLlueHnmn 3agav; 3HaKOMCTBO C pasnMYHbIMK
NO3ULMOHHbBIMU cuctemamm CUMCIEHNs; yMeHune
BbIMOMNHATL BbIYMCIIEHNE 3HAYeHUM W npeodbpasoBaHUs
BblpaXXeHum co creneHamMu n norapugmamu,
npeobpasoBaHus OPOOHO-paUMOHANbHbLIX  BbIPAXXEHWUM;
yMEHME OnepupoBaTb MOHATUAMU: MOCNEOOBATENbHOCTD,
apudmeTmyeckas nporpeccus, reomeTpuyeckas
nporpeccusi, GeckoHe4yHo yObiBawoWasa reomMeTpuyeckas




nporpeccusi; ymeHue 3afasaTb MNOCNenoBaTeNbHOCTU, B
TOM 4ucCrie C NOMOLLbLIO PEKYPPEHTHbLIX (POpMyn; yMeHue
onepupoBaTb NOHATUSMUN: KOMMIIEKCHOEe 4yncro,
COMPSXXEHHbIE KOMIMIEKCHbIE Yucrna, Mogyflb U aprymMeHT
KOMMMEKCHOro y1cna, popma 3anmcu KOMNIeKCHbIX Yncen
(reomeTpuyeckas, TpUroHoMeTpudeckas n
anrebpanyeckasi); ymMeTb NpPou3BoauUTb apudmeTndeckue
OENCTBUA C  KOMMMEKCHbIMW  4ucrnamu;  NpuBOOUTb
npumepsl MCNOJSIb30BaHNSA KOMMJIEKCHbIX yncern;
onepupoBaTtb MOHATMAMWU: MaTpuua 2%2 n  3x3,
onpegenutens  MaTpuubl, TF€OMETPUYECKUA  CMbICH
onpegenutens

YMeHue onepupoBatb  MOHATUSMW.  pauMoOHarsbHble,
nppaunoHarsbHble, nokasaTernbHble, CTErneHHble,
norapumudeckne, TPUTOHOMETPUYECKME YPaBHEHUS U
HepaBeHCTBa, WX CUCTEMbl; YMEHMe onepupoBaTtb
NOHATUAMM: TOXOEeCTBO, TOXOECTBEHHOE
npeobpasoBaHne, ypaBHEHWEe, HepaBeHCTBO, cuUcTema
YpPaBHEHUN W HEepaBEHCTB, PaBHOCWUITIbHOCTb YpaBHEHUN,
HEepaBeHCTB W CUCTEM; YMeHWe pelaTb YpaBHEHUS,
HepaBeHCTBA W CUCTEMbl C TMOMOLLbLID  Pa3fnNYHbIX
NPMEMOB; pellaTb ypaBHEHUS, HEPABEHCTBA N CUCTEMbI C
napaMmeTpoM; NPUMEHATb YpPaBHEHUsl, HepaBeHCTBa, WX
CUCTEMbI ONA pelleHuUss maTemMmaTuyecknx 3ajad u 3agad
N3 pasnn4yHblx obnacTten Haykm n peanbHOW XKNU3HU

YMeHue onepupoBaTb MNOHATUSAMU: QYHKUMS, YETHOCTb
PYHKUUKW, NEepPUOANYHOCTb  (PYHKUMW, OrpaHUYEeHHOCTb
YHKLMN, MOHOTOHHOCTb (PYHKLUWNKM, IKCTPEMYM (PYHKLUUM,
Hanbonbllee W HauMmeHbllee 3HayYeHuUss QYHKUUKM Ha
NPOMEeXyTKe,  HernpepbiBHAad  QYHKUMS,  aCUMNTOThI
rpadovka QyHKUMW, nepBad W BTOpas nNPOU3BOAHas
YHKUMN, reoMeTpuyeckum u  (puU3nyYeckum CcMmbIch
Npoun3BoLHON, NepBoobpasHas, onpeaenéHHbIn nHTerparn;
yMeHWe HaxoauTb acuMNTOThl rpadpuka PyHKUUK; ymeHne
BblMMCNATL  MNPOU3BOAHbIE  CYyMMbl,  NPOU3BEAEHUs,
4YaCTHOrO0 M KOMMO3ULUMU PYHKLUKW, HAaXoauTb ypaBHEHWE
KacaTtenbHOW K rpaduky QyHKUMK; YyMEeHWe HaxoauTb
npousBogHbIe arieMeHTapHbIX dYHKUNNA, yMeHune
ncnosnb3oBaTtb  MPOU3BOAHYHO  Ans nccnegoBaHus
QYHKUUW, HaxoauTb HambonbluMe U HauMeHbLune
3HayeHUs YHKUWKW; CTPOUTb rpadukm MHOrOYNEHOB C
MCMNoNb30BaHWEM annaparta MaTemMaTU4ecKoro aHanuaa;
NPUMEHATb MPOU3BOAHYI0 ONA HaXOXOEeHWUs Haunyywero
peweHns B MpUKNagHblX, B TOM 4uClle couunanbHo-
9KOHOMMYECKMX W  (PU3NYeCKUX 3afdadvax; HaxoauTb
nnowaan n ob6bEMbl dwury C MOMOWbLI UMHTErpana;




NPUBOANTL NPUMEPLI MaTEMaTUYECKOro MOLENMPOBAHUS C
noMoLbo AndhepeHUnanbHbIX YpaBHEHUI

YMeHue onepupoBatb MOHATUAMU: rpaduKk  yHKUMN,
obpaTHas QYHKUKUSA, KOMMNO3ULMA (PYHKUMA, NUHENHas
dyHKUMSA,  KBagpaTMyHas  OYHKUMS,  pauuoHarbHas
QYHKUKNSA, CcTeneHHas QyHKUMA, TPUTOHOMETpUYeckme
dyHKUMK, obOpaTHble TpUroHOMeTpuyeckue yHKUUH,
nokasaTtenbHas W norapugmuyeckas yHKUUU; yMeHue
CTPOUTL rpadPuMkM  U3YyYeHHbIX YHKUUKW, BbINOMHATD
npeobpasoBaHnsa rpadukoB  YHKLMIA, UCMNOMb30BaTb
rpadoukn ans u3yydeHusa npoueccoB M 3aBUCUMOCTEN, MpU
pelleHnn 3agad u3 gpyrux yv4ebHolx npegmMeToB M 3agad
N3 peanbHOW XWU3HW; BblpaxaTb (popMyriamum 3aBUCUMOCTU
MeXay BenuynHamu; UCnonb3oBaTb CBOWCTBA U rpadukm
QYHKUMA ONS pelleHns ypaBHEHU, HEPaBEHCTB M 3adad C
napamMmeTpamMmun; nsobpaxaTb Ha KOOPAWHATHOM MSIOCKOCTU
MHOXeCTBa pelleHUn YpaBHEHWW, HepaBEeHCTB WU UX
CcUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4a4yu pasHbIX TUMOB (B TOM
yucre Ha NPOLEHTbI, 4ONW U YacTu, Ha ABMXKeHMEe, paboTy,
CTOMMOCTb TOBApOB W YCHyr, Hanoru, 3aga4n u3 obnactu
yrnpaBneHust NUYHbIMU M CEMENHbIMU  dDMHaHcaMW);
COCTaBMSATb BblpaXXeHWsi, ypaBHEHWsI, HEPABEHCTBA M WX
CMCTEMbI MO YCMOBMIO 3afayvn, UccrefoBaTtb NoydeHHoe
pelleHre 1 oueHuBaTb NpPaBOoNoAoOHOCTb pPe3ynbTaTos;
yMeHMe MoaenupoBaTb pearbHble CUTyauuMu Ha si3blke
MaTeMaTUKW;  COCTaBNsATb  BbIPaXeHUs,  ypaBHEHUS,
HepaBeHCTBA W MX CUCTEMbl MO YCNOBMIO 3ajauw,
nccnenoBaTb MOCTPOEHHbIE MOAENU C UCMONb30BaHUEM
annapata anrebpbl, WHTEPNPETMPOBaTb MOMYYEHHbIN
pesynbTat

YMmeHune onepupoBaTb NMOHATUAMM: cpeaHee
apudmeTmnyeckoe, MeanaHa, Hanbonbluee 1 HauMeHbLUee
3HayeHus, pa3max, Aucnepcusi, CTaHaapTHOE OTKINOHEeHue
YMCIOBOIO Habopa; yMeHune n3BnekaTb,
MHTEpNPeTUpoBaTb MHAOPMALUIO, MNPEeACTaBNEHHY B
Tabnuuax, Ha Aauarpammax, rpadukax, OoTpaKatloLlyo
CBOWCTBA pearnbHbIX NPOLECCOB M AABMEHUI; NpeacTaBnaTb
WHoOpMaLMIO C  NOMOLWbD Tabnuy W Anarpamm;
nccnegoBaTb CTaTUCTUYECKME AaHHble, B TOM 4uUcne c
NPUMEHEHNEM TrpaddM4ecKnXx MEeTOAOB W 3NEKTPOHHbIX
CpencTs.; rpadounyecku nccnegoBaTtb  COBMECTHbIE
HabngeHnsa C NOMOLLBbID AnarpamMm paccevMBaHusa U
NMMHENHOW perpeccum

YMeHne onepupoBaTtb MOHATUSAMWU: CRyYaWHbIA OMbIT Y
cnyyariHoe cobbiTne, BEPOATHOCTb CryYanHOro CobbITUS;
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YMEHVWE BbIYUCNATbL BEPOSATHOCTb C  WCMNOMb30BaHUEM
rpacpmnyeckmx MeToaoB; NPUMEHSATb POPMYIIbl CITIOXEHUS U
YMHOXEHUS BEpPOSATHOCTEN, dopmyny NOJSTHOW
BeposiTHOCTW, dopmyny bepHynnu, koMGuHaTOpHbIE
dakTbl M POpMYnbI; OLEHUBATb BEPOATHOCTU pearibHbIX
cobbITUI; YMEeHMe onepupoBaTb MOHATUAMMU: CrydYanHas

BENUYNHa, pacnpegeneHve BEPOATHOCTEN,
MaTemaTMyecKoe oXxwugaHuve, OuUcnepcus U ctaHgapTHoe
OTKINOHEHne crnyvanHom BESINYNHBI, dyHKLMN
pacnpeneneHns n MNNOTHOCTM paBHOMEPHOTO,

noKasaTenbHOro U HopMarnbHOro pacnpeaeneHnn; ymeHme
MCNonNb30BaTh CBOWCTBA U3YYEHHbIX pacnpeneneHnn ans
peleHna 3agad; 3HAKOMCTBO C MOHATMSIMU:  3aKOH
Gonbwnx 4ucen, metoabl BblIGOPOYHBLIX MCCreaoBaHUN;
yMEeHue npuBOAUTL NPUMEpPbl  MPOSABIEHNA  3aKoHa
GonbliMx 4yMcen B NPUPOAHbIX U OOLLECTBEHHbIX
ABNEHNSX; YMEHNE ONEepupoBaTb MOHATUSIMU: COYETaHWueE,
nepecTaHoOBKa, YMCO COYEeTaHWW, YUCIIO MNEepPeCcTaHOBOK;
GUHOM HbIOTOHA;, YMEHMEe NPUMEHATb KOMOMHATOPHbIE
dakTbl U paccyxgeHus Ons peleHns 3agad; oueHuBaTb
BEPOSITHOCTM peanbHbIX cobbITni; COCTaBNATb
BEPOSITHOCTHYIO mMogenb n NHTepnpeTnpoBaTb
MONYYEHHbIN pe3ynbTaT

YMeHue onepupoBaTtb MOHATUAMM: TOYKa, nNpsmagd,
MNOCKOCTb, MPOCTPAHCTBO, OTPE30K, fy4, BEnMyuHa yrna,
NSIOCKUMA  Yrosl, AOBYrpaHHbIN Yromn, TPEXrpaHHbIA Yrofl,
cKpelumBatoLmecs npsimble, napannenbHOCTb n
nepneHAnKYNApHOCTb NPSMbIX U MFIOCKOCTEN, Yron Mexay
APSIMbIMKW, Yron MeXxay MpsiMOM WU MAOCKOCTbIO, Yyron
MeXay NIOCKOCTAMM, PacCTOSIHUE OT TOYKMU A0 MTOCKOCTMU,
pacCTosiHMe Mexay npsiMbIMW, PacCTOsiHUE  MexXxay
NNOCKOCTSMU; YMEHME UCMOMb30BaTb NpU peLleHnn 3agad
n3ydeHHole akTbl U TeOpeMbl MNNAHUMETPUN; yMeHue
oueHMBaTb pasmMepbl OOBLEKTOB OKpyXaloLWero mMupa;
CTpOUTb  MaTeMaTMyeckme  Moenn € MOMOLLbIO
reoMeTpuYecKkuX MNOHATUIA U BEMNWYMH, peLlaTb CBA3aHHble
C HUMUW NpaKTU4ecKue 3agadmu

YMeHne onepupoBaTb MOHATMSIMKU: nnowadb urypsl,
06BbEM durypsl, MHOTOrpaHHUK, NpaBUNbHbINA
MHOTFOrpaHHuK, ceyeHne MHOrorpaHHuKa, Ky0,
napannenenunen, npuvsama, nuMpamuga, durypa wu
MOBEPXHOCTb BpaLLEHWs, UWIMHAP, KOHYC, wap, cdepa,
nnowaab cdepbl, Nnowaab MNOBEPXHOCTU NUpamMuabl,
NpU3Mbl, KOHycCa, uunuHapa, 00BHEM Kyba,
NPSIMOYrofibHOrO Napannenenuneaa, nMpaMmuabl, NPU3mbl,
UMNMHAPA, KOHyca, Llapa, pas3BépTka MNOBEPXHOCTY,
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cevyeHnd KOHyca W uunuHgpa, napasnsienbHble OCU Unn
OCHOBaHUIO, CeYeHue Lapa, MMOCKOCTb, Kacarwlasacs
cdepbl, UMNUHOPA, KOHYCaA; YMEHWe CTPOUTb CeyYeHue
MHOrorpaHHuka, m3obpaxaTtb MHOrorpaHHuKnM, urypbl u
MOBEPXHOCTM BpaLEHUs, UX CeYeHusi, B TOM 4ucne c
MOMOLLBIO 3MEKTPOHHbIX CPeacCTB; YMeHuWe MNpPUMEHNATb
CBOWCTBaA T[EOMETPUYECKUX  Uryp, CamMOCTOATENBHO
dopmynupoBaTb  onpefeneHns  usyvaemblx  ouryp,
BblABMraTb rMNoTe3bl O CBOWCTBaxXx M  Mpu3HaKax
reomeTpudeckux uryp, o6ocHoBbIBaTbL UM onposepraTb
UX; YMEeHue npoBOAUTb Krnaccudukauuiw duryp no
pasnuYHbiM  MpuU3HakaMm, BbINOMHATL  HeobxoguMmble
AOMNONHUTESbHbIE MOCTPOEHUS

YMeHne  onepupoBaTb  MOHATUAMW:  OBWXEHUE B
NPOCTPaHCTBE, MapanfiefibHblIi NepeHoc, CUMMETPUS Ha
NNOCKOCTU M B MPOCTPaHCTBE, NMOBOPOT, NpeobpasoBaHue
nogobus, nogobHble dwurypbl; ymMeHue pacno3HaBaTb
paBHble N NogobHble hurypbl, B TOM 4ucre B npupoge,
MCKYCCTBE, apXUTeKType; UCnornb3oBaTb reoMeTpuveckme
OTHOLLEHNSA npwm peLueHnn 3agav; HaxoanTb
reomeTpuyeckue BenuuMHbl (OnuHa, yron, nnowaab,
00bEM) npu peweHnun 3agad M3 Opyrux  ydebHbIX
NpeaMeToB N U3 pearibHOM XXWU3HW; YMEHWE BbIYMCNATb
reomeTpuyeckme BeNUYMHbI (4nvHa, yromn, nnowaab,
006bEM, nrowagb MOBEPXHOCTU), UCNOSb3YS WU3YYEHHble
dopMysibl U METOAbI, B TOM YMChe: Nrowanb NOBEPXHOCTU
nMpaMmnapl, NpM3Mbl, KOHyca, LMnMHAapa, nnowanb cdeps;
00bEM  Kyba, npsiMOyrofibHOro  napannenenuneaa,
nMpamuapl, NpuU3Mbl, UMAMHAOPA, KOHYCa, Lapa; YMeHue
Haxo4WTb OTHOLEHWe 06 BLEMOB NOAOBHbLIX ouryp

YMeHne onepupoBaTb  MNOHATUAMMU:  MPSIMOYrorfbHas
cMcTemMa  KoopauHaTt,  BEeKTOop, KoopAWHaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpov3BedeHue
BEKTOpa Ha 4uCrno, pasnoxeHue BekTopa no 6asucy,
CKansipHoe MNpou3BedEeHNe, BEKTOPHOE Mpou3BeadeHue,
yron Mexagy BeKTopamK, YMEHMe  WUCNosib3oBaTb
BEKTOPHbIN W KOOpPAWHATHbLIM MeTod [ONA  peLueHus
reomMeTpuyeckux 3agady W 3agad  apyrux  y4yeOHbix
npeamMeToB

YMeHne BbIOMpaTb NOAXOAAWMA MeTon LN pelleHus
3aJayu; NOHUMaHME 3HAYMMOCTU MaTeMaTUKU B U3yHeHUN
NPUPOAHbIX W OBLWECTBEHHbLIX MPOLIECCOB W  SABMEHWUMN;
YyMeHue pacrnosHaBaTb NposBreHWe 3aKOHOB MaTeMaTUKu
B NCKyCCTBeE, yMeHue npuBOAUTbL npumepsl
MareMaTUyeCcKnux OTKPbITUW POCCUMACKOM WU  MUPOBOU
MaTemMaTUYeCKON HayKu







NEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbBIX HA EI3 MO

MATEMATUKE
Kon lNMpoBepsieMbIN aNeMeHT coaepKaHus
1 Yncna v Bbl4MCHEHUS
1.1 HaTypanbHble 1 uenble Yncna. NpusHakn 4enMmocTu LernblX Yncen
12 PaunoHanbHble 4ucna. OObIKHOBEHHblE W AECATUYHbIE Apobn,
NPoLeHTbl, 6eCKOHeYHble nepmnognveckme gpobu
13 ApndpmMeTnyecknmn KopeHb HaTypaanofl cteneHn. [eunctBus c
apnpPMeTUYeCKUMMN KOPHAMU HaTyparibHOW CTEMNeHU
14 CteneHb c LUenbiM - nokasarernem. CTeneHb C paumnoHanbHbIM
nokasaTtenem. CBoncTBa CTENEHN
15 CHWHYC, KOCMHYC W TaHreHC 4UCrOBOro aprymeHta. ApKCUHYC,
AaPKKOCUHYC, apKTaHreHC YMCIIOBOro aprymeHTa
1.6 Jlorapnpm vncna. [lecatnyHble 1 HaTypasribHble norapudmsbl
[enctBuTenbHbIe yucna. ApudmeTndeckne onepauumn C
1.7 AENCTBUTENbHBbIMU Yncnamun. NpubnumxeéHHble BblYMCIEHUS, NpaBuna
OKPYrneHus, NpukmMaka u oueHka pesyribtarta Bbl4MCIIEHNN
1.8 [MpeobpasoBaHune BblpaXKeHUI
1.9 KomnnekcHble Yncna
2 YpaBHEHNA N HepaBeHCTBa
2.1 Llenbie n gpobHo-paunoHanbHble YpaBHEHUS
2.2 NppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckne ypaBHeHUs
2.4 [MokasaTenbHble N fiorapupmMmnyeckme ypaBHeHNA
2.5 Llenble n gpo6Ho-paLmoHanbHble HepaBeHCTBa
2.6 MppaunoHanbHble HepaBeHCTBa
2.7 [MokasaTenbHble N IorapMpmMmnyeckme HepaBeHCTBa
2.8 TpuroHomeTpuyeckne HepaBeHCTBa
2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHU N HEPABEHCTB
2.10  YpaBHeHMUs, HepaBEHCTBA U CUCTEMbI C NapamMeTpamu
2.11 MaTpuua cuctemMbl NMUHENHBIX YpaBHeHU. Onpeaenutens MaTpuubl
3 PYHKUUM 1 rpadpmkm
®PyHKUMSA, cnocobbl 3agaHusa yHkumn. paduk yHKumMn. B3anmHo
3.1 obpaTHble YHKUUK. YETHBLIE N HEYETHbIE OYHKUMKW. Nepuoanyeckue
dyHKLMN
O6nactb onpegeneHns M MHOXECTBO 3HayeHun QyHKumMn. Hynu
39 dYHKLMN. MpomexyTkm 3HAKOMOCTOSHCTBA. [MpomexyTku
MOHOTOHHOCTU  (PyHKUMW. MakCumMymbl N MUHUMYMbl  (DYHKLUMMW.
Hanbonbllee n HauMeHbLLee 3Ha4YeHne OYHKUUM Ha NPOMEXYTKe
3.3 CteneHHass yHKUMA C HaTypanbHbIM W UenbiM nokasatenem. Eé




ceovcTBa 1 rpacmk. CBoncTBa 1 rpadnk KOPHSA N-OM CTENeHU

3.4 TpuroHomeTpuyeckne yHKLUKU, UX CBOMCTBA U rpadpunku
35 [MokasaTenbHas wn rnorapudmmyeckass @yHKUMU, UX CBOUCTBaA WU
rpadouku
36 Toukn paspbiBa. ACMMNTOTbI rpadmkoB pyHKLuMn. CBONCTBA (PYyHKLMNA,
HenpepbIBHbIX HA OTpe3ke
3.7 MocnepoBaTenbHOCTU, cnocobbl 3aaaHnsA nocneaoBaTeNbHOCTEN
38 ApudmeTndeckasa n reometTpuyeckas nporpeccun. dopmyna CroxHbIX
NnpoueHTOB
4 Hayana matematunyeckoro aHanusa
4.1 [MpounsBogHas pyHKumMW. [MponsBoaHbIe 3neMeHTapHbIX PYHKLMI
MpuMeHeHne NpouM3BOOHOW K  UCCNedoBaHUO  (PYHKUMW  Ha
4.2 MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxageHne Haumbonbwero wu
HaUMEHbLLEro 3Ha4YeHUs PYHKUUM Ha OTpeske
4.3 [MepBoobpasHada. NHTerpan
5 MHoXecTBa 1 noruka
5 1 MHOXeCTBO, onepauun Hag MHoXecTBamu. [uarpammbl dnnepa —
BeHHa
5.2 Jloruka
6 BeposiTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHaga cTaTucTuka
6.2 BeposiTHOCTb
6.3 KombuHaTopuka
7 "eomeTpus
7.1 durypbl Ha NNOCKOCTH
7.2 [MpsiMble M NNOCKOCTU B NPOCTPAHCTBE
7.3 MHoOrorpaHHuKM
7.4 Tena v NOBEPXHOCTUN BpaLLeHUs
7.5 KoopauHaTbl 1 BEKTOPbI
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