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NOACHUTEJIbHAA 3AMNMUCKA

eomeTpua asnseTcs ogHMM n3 6a30BbIX KYpCOB Ha ypOBHE cpegHero obuiero
obpa3oBaHus, Tak Kak obecneynBaeT BO3MOXHOCTb U3YYEHUA OANCLMMNIIMH €CTECTBEHHO-
Hay4YHOW HanpaBfeHHOCTN U NpeaMeTOB ryMaHuTapHoro uukna. lNMockosnbky norndyeckoe
MbllLMeHe, dopMupyeMoe npu  U3ydeHUn OoOyYarLWUMUCA MOHATUMHBLIX OCHOB
reomMeTpun, nNpwu [okasaTenbCTBe TEOPeM U MNOCTPOEHUU LENOYKM  NOMMYECKUX
YyTBEPXAEHWI NPpU peLleHn reoMeTpuyYecknux 3agad, yMeHvne BblaBuratb U onpoBepratb
rMNoTe3bl HEMNOCPEACTBEHHO UCNOSb3YIOTCA NPY peLleHnn 3a4ay eCTeCTBEHHO-Hay4YHOro
UUKIa, B YaCTHOCTU (PU3MYECKMX 3a4aM.

Llenb ocBoeHus nporpammbl y4ebHoOro kypca «leomeTpusa» Ha yrnyb6rnéHHoOM
YpPOBHE — pasBUTUE MHAMBMAYaANbHbIX CMOCOBHOCTEN OOy4YaloWMXCAa NpU U3YyYeHUn
reomMeTpun, Kak CoCTaBnsloLen npeameTHon obnactn «MaTtemaTuka n MHopmaTmKa»
yepe3 obecnevyeHne BO3MOXHOCTM NMpUOBpeTEHUs U ncnonb3oBaHus 6onee rinybokux
reoMeTpUYEeCKNX 3HaHUN U OENCTBUN, CNELUUGUYHbIX reOMeTpUn, N HeobxoauMbIX Ans
ycnewHoro npodgeccnoHansHoro obpasoBaHWs, CBA3AHHOIO C  UCMOMb30BaHWEM
MaTeMaTuKu.

MpuopuTeTHbIMM  3agavyamMn  Kypca reoMeTpum Ha yrnybnéHHoOM YypoBHe,
pacLUMPSAOLLMMN N yCUNMBAKOLWMNMM KypC 6A30BOro YpOBHS, ABMASIOTCS:

paclumpeHve npencTaBneHnss O reoMeTpum Kak 4acTu MUPOBOW KyIbTypbl Y
dopMUpoBaHME 0CO3HAHUSA B3aUMOCBA3N reOMEeTPUN C OKpYXaroLmM MUPOM;

dopmMumpoBaHMe nNpeacTaBneHns 0 NPOCTPAHCTBEHHbBIX OUrypax Kak 0 BaXKHEeWLnx
MaTeMaTMYeCKnx MoAensix, MNO3BOMNAKLWMX OMUCbiBaTb M U3yyaTb pasHble SABNEHUs
oKpyXatwero Mvpa, 3HaHue MNOHATMMHOro annaparta no pasgeny «CrepeomMeTpus»
y4yebHOro Kypca reomeTpum;

dopMMpOBaHNE YMeHUS BafeTb OCHOBHbIMW MOHATUSMM O MPOCTPaHCTBEHHbIX
durypax U MX OCHOBHbIMW CBOWCTBaMW, 3HaHuWe TeopeMm, (popmyn N yMeHue Wux
NPUMEHATb, YMEHUS [AOKa3blBaTb TEOPEMbl WU HaxoauTb HecTaH4apTHble Cnocobbl
pelleHns 3agav;

dopMupoBaHue yMeHUs pacrno3HaBaTh Ha YepTexax, MOAessaxX 1 B peansHOM Mupe
MHOFOrpaHHMKK 1 Terna BpalleHWsi, KOHCTPYMpOBaTb reoMeTpuyeckue Moaenu;

opMMpOBaHNE MOHMMAHUA BO3MOXHOCTU aKCMOMAaTU4EeCKOro MOCTPOEHUS
MaTeMaTUyYecKnx Teopun, OPMUPOBAHNE MOHUMAHUA pPOMW  akCMOMaTUKM  MpuU
NpoBeAeHUN pacCyXaeHU;

dopMupoBaHue YyMeHus BnageTb MeTogaMun [JokasaTenbCTB M anropuTMOB
peleHns, yMeHNs UX NMPUMEHNATb, NPOBOAUTb [OKa3aTellbHble pacCyXAeHus B Xxoae
pelweHna CcTepeoMeTpuyeckMx 3afady W 3agjay C MPakTUY4EeCKUM CcoepXXaHueM,
opMMpoOBaHNe NpeacTaBrneHnss o HeobxooMMOCTU AoKasaTenbCTB Npy 0O60CHOBaHMK
MaTeMaTUYECKMX YTBEPXAEHUA M PONM aKkCMOMaTWKM B MNPOBeAEeHUU AeAYyKTUBHbIX
pacCy>XaeHuu;

pasBuTME N COBEPLLUEHCTBOBAHME UHTENNEKTYarbHbIX U TBOPYECKMX CMNOCOBHOCTEN
obyyalomnxcs, No3HaBaTENbHOW  aKTMBHOCTW,  WUCCNeaoBaTenbCKUX — YMEHWUN,
KPUTUYHOCTU MbILLNIEHNA, UHTEpPEeca K N3yHEHUIO reoMmeTpuu;



dopmupoBaHMe  (PYHKUMOHANbHOW rPamMOTHOCTW, pereBaHTHOM T[EeOMeTPUM:
YMEHNA pacno3HaBaTb MNPOSIBNEHUS TFEOMETPUYECKUX MOHATUIA, OOBEKTOB MU
3aKOHOMEPHOCTEN B pearnbHbIX XXU3HEHHbIX CUTYaLMAX U NPU N3yHeHUN OPYrnX y4eOHbIX
npeamMeToB, MNPOSABMEHUS 3aBUCUMOCTEM W  3aKOHOMEPHOCTEN, MOAEenMpoBaHUS
peanbHbIX CUTyauunh, WCCNEeAOBaHUA MOCTPOEHHbIX MoAenen, WHTepnpeTaumm
NONy4YeHHbIX pe3ynbTaTos.

OcHOBHbIMUK coaepkaTenbHbIMU NNHUAMK y4eBHoro Kypca «feomeTpus» B 10-11
Knaccax sBnsatTca: «lpsiMble 1 NIOCKOCTU B NPOCTPaHCTBE», « MHOrorpaHHukny, «Tena
BpaLleHusy, «BekTopbl n KoopanHaThl B NPOCTPaHCTBEY, «[ABMXEHUS B NPOCTPAHCTBEY.

CdopmynumposaHHoe Bo OIFOC COO TpeboBaHne «yMeTb ONepupoBaTb
MNOHATUSAMUY», PENEBAHTHLIMU reoMeTpun Ha yrrnybnéHHom ypoBHe obyyeHus B 10-11
Knaccax, OTHOCUTCA KO BCEM coAepXaTeflbHbIM JMHUAM Yy4ebHoro Kkypca, a
POpMMpPOBaHNE NOTMYECKMX YMEHUI pacnpeaensaeTcsa He TOMbKO NO coaepKaTeribHbIM
NUHUAM, HO M No rogam obydeHunsa. CopepxaHue obpasoBaHUs, COOTBETCTBYHOLLEE
npeamMeTHbIM  pe3ynbTaTtaM  ocBoeHus  ®depgepanbHo  paboyer  nporpammbl,
pacnpegenéHHbiM no rogam obyyeHusi, CTPYKTYPUPOBAHO TakuM oBpasom, 4YTobbl ko
BCEM  OCHOBHbIM, MNpPUHUMNMANbHLIM  BonpocaMm  obydarwuwmecs  obpalwanucb
HEeOOHOKpaTHO. OTO NO3BOSISIET OPraHN30BaTh OBlA4EHMNE FEOMETPUYECKMMU NOHATUSMMN
W HaBblkaMW nNOCnedoBaTeNbHO W NOCTynaTtenbHO, C cobnogeHnem npuHUMna
NPEEeMCTBEHHOCTN, @ HOBble 3HAHWS BKMOYaTb B OOLLYHD CUCTEMY FeOMEeTPUHECKMX
npeacTaBneHnn obyyarwmxcs, pacwmpsas u yrmybnaa eé, obpasys npouyHble
MHOXECTBEHHbIE CBA3MW.

[Mepexo K n3y4yeHuto reomeTpum Ha yrinybrnéHHOM ypoBHE NO3BONSET:

cosgatb  ycroBua  gnsa  audpdepeHumaumm  obyveHus, NOCTPOEHNS
nHOMBUAYanbHbIX obpasoBaTesnbHbIX Nporpamm, obecneynTtb yrrybrnéHHoe nsydeHune
reomeTpun Kak coctaesnstowen yyebHoro npegmeta «MatemaTtukay;

NoOArOoTOBUTL OBy4YaloLWMXCA K MPOAOSDKEHUIO M3YYEHUS MaTeEMaTuUKu C Y4ETOM
Bblbopa Oyaywen npodeccun, obecnedmBas NpPeemMCTBEHHOCTb Mexay obwum un
npodeccnoHanbHbIM 06pa3oBaHUEM.

CBA3b C PABOYEW NPOrPAMMOW BOCMUTAHUA LLUKONbI

Peanusauma BocnvTaTenbHOro noTeHuuana ypokoB anrebpbl  (YpoyHoW
OEeATeNbHOCTU, ayAUTOPHBIX 3aHATUA B paMKax MakCcUMarnbHO OOMNyCTUMOW y4ebHOoW
Harpysku) npegycmaTpuBaer:

- MakcuMmarsribHOe WUCnosib3oBaHMEe BOCMUTaTESbHbIX BO3MOXHOCTEN COAEpXaHus
YPOKOB AN (hopMUpOBaHMsS Yy OOy4aloLWMXCA POCCUMCKUX TPaAUMUMOHHBLIX OYXOBHO-
HPaBCTBEHHbIX N COLMOKYNbTYPHbIX LLEHHOCTEN, POCCUNCKOrO MCTOPUYECKOTO CO3HaHNA
Ha OCHOBE WCTOPUYECKOrO NPOCBELLEHMS; NoAOOP COOTBETCTBYIOLLErO COAEpXaHUs
YPOKOB, 3aJaHuil, BCMOMOraTeflbHbiX MaTepuanoB, MNpPoOOMeMHbIX cuTyaumi ans
obcyxaeHun;

- BKIMOYEHWEe B COAEpXaHue YPOKOB LeneBblX OPUEeHTUPOB pe3ynbTaTtoB
BOCMNUTaHUSA, UX YYET B OnpedeneHnn BocnutaTernbHbIX 3a4ay YPOKOB, 3aHATUN;

- BbIOOp MeToOoB, MeTOAMK, TEeXHOMOrMW, oKasbiBalLWKUX BOCNUTATENbHOE
BO3AENCTBME HA JIMYHOCTb B COOTBETCTBMM C BOCNUTATENbHbIM MAEarioMm, Lenbi 1



3ajayamum  BOCMUTaHWUA, UENeBbIMW  OPUEHTUPaMKU  pe3ynbTaToB  BOCMUTaHUS;
peanuaauuio npuopuTeTa BOCNMTaHUA B y4eOHOM AesATeNnbHOCTH;

- NpMBneYeHne BHMMaHNs oby4yalowmnxcsa K LEHHOCTHOMY acnekTy udyyaembliX Ha
ypOKax NpeamMeToB, ABMEHUA N COObITUIN, MHULMMPOBAHUE 0BCY>KAEHWI, BblICKa3blBaAHUN
CBOEro MHeHus, BblIpaboTKM CBOEro NMMYHOCTHOIO OTHOLLEHUS K N3y4YaeMblM COObITUAM,
ABNEHNAM, Nuuam;

- NPUMEHEHNEe WHTepPaKTUBHbLIX POpM y4ebHOM paboTbl — WHTENNEeKTyarbHbIX,
CTUMYIMPYIOLLMX NO3HaBaTelbHYI0 MOTMBALUUIO, UTPOBbLIX METOAMK, ANCKYCCUN, AAlOLLMNX
BO3MOXHOCTb NpuMOBpecTn OnbiT BeOeHUS KOHCTPYKTMBHOrO [Awarnora; rpynnoBou
paboTbl, KOTOPAs Y4UT CTPOUTb OTHOLLUEHMS U OEWACTBOBaTb B KOMaHae, cnocobcTByeT
Pas3BUTUIO KPUTUYECKOTO MbILLIIEHUS;

- nobyxgeHne obyvatowmxca cobnogate HOpMbl NOBeAEHUs, nNpaBuna obLieHns
CO CBEPCTHMKaMu 1 negarorn4eckummn paboTHMkaMmm, COOTBETCTBYHOLME YKITaAy LUKOSbI,
yCTaHOBMEeHWE U NoaaepXKy fobpoxenaTtenbHon atmocdepsl;

- OpraHuM3aumil  HacTaBHMYeCTBa MOTMBMPOBAHHLIX U 3PYAMPOBAHHbLIX
obyyalomnxca Hag HeycneBawLWwMMU OOHOKNACCHMKaMW, B TOM 4uUCrie C OCOBbIMU
obpasoBaTtenbHbIMKM NoTpebHoCTAMMK, Aatowero obyvarwmnmes coumanbHO 3HAYUMbIN
ONbIT COTPYAHMYECTBA N B3aMMHOW MOMOLLN;

- MHMUMMpPOBaHME W NOAAEPXKY  UccnegoBaTenbCKoOM — AEeATENbHOCTU
obyyaroLmnxcs, nnaHMpoBaHUE U BbIMOMHEHME UHOMBUOYAlbHbIX U FPYNNOBbIX NMPOEKTOB
BOCMMTaATENbHON HaNpPaBfEHHOCTMW.

PesynbTaTthl eanHcTBa y4ebHOM M BOCMMTATENIbHOW OEATENbHOCTU OTpPaXeHbl B
pasgene pabodyer nporpammbl «JIMYHOCTHbIE pe3ynbTaTbl U3ydeHus yd4ebHOro Kypca
«"eomeTpua» Ha ypoBHe cpefHero obLiero obpasoBaHus».

Ha nsyyeHune yyebHoro kypca «l'eomeTpusa» Ha yrnybnéHHOM ypoBHe OTBOAUTCSA
204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegentw), B 11 knacce — 102 yaca (3 yaca B
Hegenv).



COAEP>XAHUE OBYYEHUA
10 KINNACC

lMpsiMble 1 NNOCKOCTU B NPOCTPaHCTBE

OCHOBHble MOHATUA cTepeoMeTpuu. Touka, npsamasg, MAOCKOCTb, MNPOCTPAHCTBO.
[MoHATMe 06 akcMomMaTM4YecKOM MOCTPOEHUN CTEPEOMETPUN: aKCUMOMbI CTEpeoMEeTpUn U
CneacTBUA U3 HUX.

BsaumHoe  pacnonoxeHve NpsiMbIX B MPOCTPAHCTBE:  NepecekarLmecs,
napannenbHble U cKpewuBawLwwmecs npsamMble. [1pu3HakM CKpeLmBaroLWmMXCa NPAMbIX.
[MapannenbHOCTb MNPSIMbIX W MNOCKOCTEN B MNPOCTPAHCTBE: napannernbHble MpsMble B
NPOCTPaHCTBE, MapasnfenibHOCTb TPEX NPAMbIX, MNapassienbHOCTb MPSIMON U MIOCKOCTM.
[MapannenbHoe W LUeHTpanbHOe npoekTupoBaHue, wusobpaxeHue duryp. OCHOBHbIE
CBOWCTBa nNapannenibHoOro npoekTupoBaHus. WM3obpaxeHne duryp B napannenbHon
NpoeKuUn. Yrmbl C COHanpaBnNeHHbIMU CTOPOHaMMI, Yrofn MexXxay nNpaMbiMU B MPOCTPaHCTBe.
[MapannenbHOCTb NIIOCKOCTEW: naparrenbHbie MIOCKOCTM, CBOWCTBA MapanfesibHbIX
nnockocten. [lpocTenwmne nPOCTPAHCTBEHHbIE (PUrypbl Ha MMAOCKOCTU:  TeTpasgp,
napannenenunen, NoCTpoeHne cedYeHni.

[MepneHauKyNApHOCTL  MPAMOM M NIIOCKOCTU: NepneHauKynspHble npsvble B
NPOCTPaHCTBE, MpsiMble napanfenbHble W NepneHanKynspHble K MAOCKOCTU, NPU3HaK
nepneHanKynsapHoOCTU NPAMOM U MIIOCKOCTU, Teopema O TMpPsAMOW MepreHanKysapHOW
nnockoctn. OpToroHanbHOe NpoekTupoBaHue. NepneHanKynap U HakNoHHbIE: pacCcTOsiHUe
OT TOYKM [O MNSIOCKOCTW, PacCTOSIHWE OT MPSMOW [0 MNSIOCKOCTM, NPOeKums urypbl Ha
NNockocTb. [MepneHauKynsapHOCTb MMOCKOCTEN: MNPU3HAK MNepneHOuKynsapHOCTN  ABYX
nnockocten. Teopema o TPEX NeprneHAnKynapax.

Yrnbl B NPOCTPaHCTBE: Yron Mexay npsMoM M MNNOCKOCTbIO, OBYrpaHHbIW yrosi,
NWHENHbIN Yyron ABYrpaHHOro yrra. TpEXrpaHHbIN 1 MHOrorpaHHble yriibl. CBONCTBA MIOCKUX
yrnoB MHororpaHHoro yrrna. CBOMCTBa NMOCKMX U ABYrPaHHbIX YriOB TPEXTPAHHOro yrna.
TeopeMbl KOCMHYCOB 1 CUHYCOB ANS TPEXITPaHHOro yrna.

MHororpaHHUKu

Buabl MHOrorpaHHuUKoB, pas3BEpTKa MHoOrorpaHHuka. [puama: n-yronbHasi npuama,
npsiMasi U HakNnoHHas Npu3mMbl, 6OKoBasi U NOMNHasi NOBEPXHOCTL Npu3Mmebl. [Napannenenunes,
NPSIMOYrofbHbLIN Mapannenenunen n ero ceonctea. Kpatyanwme nytm Ha NOBEPXHOCTU
MHororpaHHuka. Teopema dunepa. lNpocTpaHcTBeHHasn TeopeMa lMNudparopa. Nupamnga: n-
yronbHas nupamuga, npasunbHas n ycedéHHas nupamugbl. CeonictBa pébep n 60KOBbIX
rpaHen npasBuibHON nMpamuapl. [MpaBunbHble MHOFOrPaHHUKWU: MpaBuUibHas npuamMa u
npaBunbHas Nnpamunaa, npaBuibHasa TpeyronbHasg nupamMmuga 1 npaBuibHbIV TeTpasaap, Kyb.
lMpencraeneHne o NpaBuUIibHbIX MHOTOrpaHHUKax: OKTasap, Ao4eKkaagp 1 ukocasap.

BbluncneHve 3neMeHTOB MHOrorpaHHuKoB: pébpa, AuaroHanu, yrnel. [lMnowaab
GOKOBOW MOBEPXHOCTU U MOSIHOM MOBEPXHOCTU MPSIMOM MPU3Mbl, Mrowadb OCHOBaHWUM,
Teopema 0 GOKOBOM MOBEPXHOCTU MpsiMon npuambl. [Mnowanb GOKOBOWM MOBEPXHOCTU U
NOBEPXHOCTU MpaBuibHOM NMpaMuibl, TeopemMa o nnowagm yce4eéHHoON nupammapl.

CnMmmeTpusa B NpOCTPaHCTBE. INEMEHTbI CUMMETPUN NPaBUITbHbIX MHOTOrPaHHUKOB.
CnMmmeTpusa B NpaBUNbHOM MHOrOrpaHHUKE: CUMMETpUS Napannenenunena, CUMMeETPUS
NpaBUIbHbIX MPU3M, CAMMETPUSA NPaBUNbHOM NUpamMuabl.

BekTopbl 1 KOOpAMHATLI B NPOCTPaHCTBE

[MoHATNA: BEKTOp B MPOCTPaHCTBE, HyNEeBOW BEKTOP, ANMHA HEHyNeBOro BEKTOPa,
BEKTOPbI KOSINIMHEaApHble, COHanpaBfieHHblE WU NPOTUBOMOSIOXKHO HamnpaBfieHHblE BEKTOPbI.



PaBeHCTBO BekTOpOB. [1ENCTBUSA C BEKTOPaAMU: CIOXEHUE U BblYMTAHWE BEKTOPOB, CyMMa
HECKOMbKNX BEKTOPOB, YMHOXeHMe BekTopa Ha u4ucrno. CBOWCTBA CMOXEHUSI BEKTOPOB.
CeonctBa YMHOXeHUsI BekTopa Ha 4ucro. [oHATMe komnnaHapHble BekTopbl. [MpusHak
KOMMMaHapHOCTM TPEX BeKTopoB. [MpaBuno napannenenunega. Teopema O pasnoXeHUn
BEKTOopa MO TPEM HeKOoMMNraHapHbIM BekTopam. [psMoyronbHas cuctema KoopauHaT B
npoctpaHcTBe. KoopguHatbl BekTopa. CBA3b Mexay KoopauHatamu Bektopa WU
KoopAuHaTamu Todek. Yron mexay Bektopamu. CkanspHoe nponssegeHne BeKTOpoB.

11 KINACC

Tena BpalieHus

MMoHATNA: uMnNMHApUYeckas NOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb, cdepudeckas
NMOBEPXHOCTb, 0bpasytoLine NoBepxHOCTEN. Tena BpalleHNs: UMANHAP, KOHYC, YCEYEHHbIN
KOHYyC, cdhepa, Wwap. BsanmHoe pacnonoxeHune cgepbl 1 NIOCKOCTU, KacaTenbHas NiioCKOCTb
K cepe. M3obpaxeHne Ten BpalleHUs Ha nrockocTu. PasBépTka uunuHapa v KoHyca.
CummeTpusa cdepbl 1 LWapa.

O6bém. OcHoBHbIE cBONCTBA 06BLEMOB Ten. Teopema 06 06bHLEME NMPSAMOYroSibHOMO
napannenenunena v cnegcrtemst n3 Heé. O6bEM NPSAMON U HAKNOHHOW MPU3MBbI, LMNNHAPA,
nMpamnapl 1 koHyca. O6bEM Luapa v LWapoBOro CErMeHTa.

KombuHaumm Ten BpaleHWs M MHOrorpaHHukoB. [lpu3ma, BnucaHHas B UUNMHAP,
onucaHHaga okono uunuuapa. NepecedeHne cgepsbl 1 Wapa ¢ NocKocTbio. KacaHwe wapa u
cepbl  MNOCKOCTbIO. [1OHATME MHOrorpaHHWKa, OMUCaHHOTO OKOMo cdepbl, cdepsl,
BMMCAHHOW B MHOTrOrpaHHWK Unn TeNo BpaLLeHns.

Mnowaab NoBEPXHOCTM LMNMHAPA, KOHYCca, nnowaab cdepbl 1 eé vyacten. Nogobue B
npoctpaHcTBe. OTHoweHne Oo6bLEMOB, nnowagen MnoBepxHOCTEN MOAOOHLIX uryp.
MNpeobpa3oBaHue nogobus, romoteTmd. PewleHne 3agad Ha NNOCKOCTU C UCMNONb30BaHNEM
CTepeoMeTpUYECKMX METOO0B.

[MocTpoeHne ceyvyeHu MHOrOrpaHHMKOB W Ten BpaLWleHUsl: CedeHusa uunuHgpa
(napannenbHO U NeprneHaVKYNsipHO OCK), CeYeHUs KOHyca (napansieribHble OCHOBaHWIO U
npoxoAsdiimMe 4Yepes BepLUMHY), CeYeHUs Lapa, MeTOoAbl NOCTPOEHUS CeYeHUn: meTon
cnegoBs, METOA BHYTPEHHEro NPOEKTUPOBaHUA, MeTo NepeHoca CeKyLLen MIoCKOCTU.

BekTopbl 1 KOOpAMUHaTLI B NPOCTPaHCTBE

Bektopbl B npocTtpaHcTBe. Onepauuun Hag BekTopamu. BekTopHoe yMHOXeHue
BekTopoB. CBOWCTBA BEKTOPHOrO YMHOXeHus. [lpAmoyronbHasi cuctemMa koopauHaT B
npoctpaHcTBe. KoopavHatbl BekTopa. PasnoxeHue Bektopa no 6asucy. KoopawnHaTHO-
BEKTOPHbIN METOZ MpU peLLIEHUN reomeTpnu4eckmx 3agau.

[BWXeHnA B npocTpaHCTBe

ABmxeHna npoctpaHcTBa. OToGpaxkeHunda. [BuxeHus n paBeHCcTBO duryp. Obwue
CBOMCTBa ABWXeHUW. Buabl ABUXKEHUIW: napannenbHbll NepeHoc, LeHTpanbHasa CUMMETPUS,
3epkanbHas CMMMETPUS, NOBOPOT BOKPYr npsiMon. NpeobpasoBaHusa nogobus. MNpamas u
cchepa dnnepa.

NIAHUAPYEMbIE PE3YJIbTATbl OCBOEHUA YYEBHOIO KYPCA «TEOMETPUSA»
(YTNYBNEHHbIW YPOBEHb) HA YPOBHE CPEOQHEIO OBLLErO OGPA30BAHUA



JINYHOCTHBLIE PE3YJIbTATDI

1) rpaxxaaHcKoe BocnuTaHue:

ChOPMNPOBAHHOCTL FPaXOaHCKOM Mo3vumm obydalowerocss Kak akTUBHOMO W
OTBETCTBEHHOrO 4YfieHa pPOCCUMCKOro obliecTBa, npeacTaBneHne O maTemMaTUdecKUx
OCHOBaX (PYHKLUVNOHUPOBAHUS Pa3fiMyHbIX CTPYKTYP, ABNEHUA, Npoueayp rpaxnaHcKoro
obwecTtBa (BbIOOpbLI, ONPOCHI U APYroe), yMeHne B3aMMOLENCTBOBATb C coumaribHbIMU
WHCTUTYTaMu B COOTBETCTBUN C UX PYHKLUMAMU U HA3HAYEHNEM;

2) naTpuoTnyecKoe BOCNUTaHUE:

C(hopMMPOBAHHOCTb POCCUNCKOW TPaKAAHCKON WAEHTUYHOCTU, YBaXeHus K
NPOLWMOMY W HaCTOSLWEMY POCCUUCKOM MaTeMaTuKW, LUEeHHOCTHOE OTHOLWEeHue K
OOCTMXKEHUAM POCCUNCKUX MaTeMaTMKOB W POCCUMCKON MaTeMaTU4YeCKOW LUKOMbI,
MCNONb30BaHME 3TUX OOCTUXEHUI B OPYrMX HayKax, TEXHONOrMsaX, cpepax SKOHOMUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCNUTaHUe:

OCO3HaHWe [OYyXOBHbIX LIEHHOCTEM POCCUWUCKOro Hapoda, CHPOPMUPOBAHHOCTb
HPaBCTBEHHOINO CO3HaHUs, 3TUYECKOro MOBEAEHUs, CBA3AHHOMO C NPaKTUYECKUM
NpUMEHEHNeM [LOCTWXKEHUA HaykKn N OeATeSNIbHOCTbI YYEHOro, OCO3HaHWEe JIMYHOro
BKraga B NOCTPOEHMEe YCTOMYMBOro byayuiero;

4) acTeT4yecKoe BOoCnUTaHue:

9CTEeTMYEeCKOe OTHOWEeHWe K MUpYy, BKNOYaa 9CTeTUKY MaTeMaTU4ecKux
3aKOHOMepPHOCTEN, OOBLEKTOB, 3aday, PeLleHUn, paccyXgeHun, BOCMPUUMYMBOCTL K
MaTeMaTU4YeCKMM acrnekTam passimyHbiX BUAOB UCKYCCTBA;

5) dmnanyeckoe BocnutaHme:

COOPMUPOBAHHOCTb YMEHUS MPUMEHATb MaTeMaTuyeckue 3HaHWA B MHTepecax
3gopoBoro M 6e3onacHoro obpasa >KWU3HW, OTBETCTBEHHOE OTHOLWIEHWE K CBOEeMy
300pOBbIO0  (300pPOBOE NUTaHMe, cbanaHCUPOBAHHBLIN PEXMM 3aHATUW W OTAbIXa,
perynspHas pusnyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBAHME MPU 3aHATUAX
CMOPTUBHO-0340POBUTESTbHON AEATENBHOCTbIO;

6) TpyaoBoe BocnuTaHue:

FOTOBHOCTb K Tpydy, OCO3HaHMe LEHHOCTU Tpyaonobus, nHtepec K pasnuyHbiM
cthepam npodeccrmoHanbHOM AEATENbHOCTW, CBA3aHHbIM C MaTeMaTuKon un eé
NPUNOXEHNAMM, YMEHME COBepLUaTb OCO3HaHHbIM BbIOOp Oyayuwien npodeccun wu
peanu3oBbiBaTb COOCTBEHHbIE >XM3HEHHble MNaHbl, FOTOBHOCTb W CMNOCOBHOCTb K
MaTeMaTmyeckomy obpas3oBaHMI0 U camoobpa3oBaHMIO Ha NPOTSXKEHUN BCEWN XKWU3HMW,
FrOTOBHOCTb K aKTMBHOMY Y4aCTUIO B peLleHUn NpakTU4Yeckux 3agad mMaTtemaTudeckon
HanpaBieHHOCTY,;

7) akonornyeckoe BocnuTtaHue:

COOPMUPOBAHHOCTb 3KOSTOrMYECKON KyNnbTypbl, MOHUMaHWE BNUAHUS CouManbHO-
9KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NPUPOLHON U coLMarnbHOW cpefbl, OCO3HaHUe
rnobanbHOro Xxapaktepa 9KOnormyeckux npobnem, opueHTauuss Ha npUMEHeHue
MaTeMaTMYeCKMX 3HaHUW ANg peleHus 3adady B obnacTu okpyxawlwen cpegbl,
nnaHMpoBaHMe MOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCMEeACTBUM ON1S1 OKpYXKatoLlewn
cpenpbl;



8) LeHHOCTN Hay4YHOro NO3HaHWUsA:

CchOPMMPOBaAHHOCTb MUPOBO33PEHNSI, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
Pa3sBUTUSA HayKU M OOLLECTBEHHOW NPaKTUKK, NMOHUMAHUE MaTeMaTU4ecKOM HayKu Kak
cdhepbl YENOBEYECKOI AEATENBHOCTH, 3TarNoB €€ pasBUTUS 1 3HAYMMOCTM AN Pa3BUTUS
LUMBUMU3aLUUN, OBMNafeHve SA3bIkOM MaTeMaTuMKM M MaTeMaTU4YecKoW KynbTypoW Kak
CPEACTBOM  MO3HAHUSE  MMpa, TOTOBHOCTb  OCYLUECTBMSATb  MPOEKTHYD U
nccrenoBaTenbCKyo AesATeNbHOCTb MHAMBUAYANBHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

NMo3HaBaTenbHble YHUBeEpcalnbHble y4ebHble AeNcTBUsA

Ba3oBble nornyeckme AeNCTBUSA:

BbIABNATbE W XapakTepu3oBaTb CYLIECTBEHHble MNPU3HaKM MaTemMaTU4eCKnx
00BHEKTOB, MOHATUA, OTHOLUEHUA MEeXAy MOHATUAMU, (OopMynupoBaTb onpeneneHus
MOHATUN, YCTaHaBNMBaTb CYLECTBEHHbIN MpU3HaK Knaccudukaumm, OCHOBaHUA AN
00606LLEHNA N CpaBHEHNSA, KPUTEPUN NPOBOLMMOrO aHanmsa;

BOCMNPUHUMATb, dhopmynmpoBaTb n npeobpasoBbIBaTb CyXaeHus:
yTBEpAMTENbHbIE N OTpUUATENbHbIE, EOUHUYHBIE, YAaCTHbIE 1 0BLLMeE, YCITOBHbIE;

BbIABNATb MaTeMaTUyeckne 3aKOHOMEPHOCTWU, B3aUMOCBS3M U NPOTUBOPEYNSA B
dakTax, AaHHblX, HabnwgeHuax u yTBEpPXOEHUAX, npegnaratb Kputepum Ons
BbISIBIIEHNS 3aKOHOMEPHOCTEN U NPOTUBOPEYNN;

AenaTb BbIBOAbI C UICNONb30BaHNEM 3aKOHOB NOMMKW, AeQYKTUBHbBIX U UHOYKTUBHbIX
YMO3aKJSTHOYEeHNIN, YMO3aKITio4YEeHNI Mo aHanornu,

NPOBOAUTbL CaMOCTOATENbHO [oKasaTernbCTBa MaTeMaTUyecKuX YTBepXOeHWUn
(NpsiMble 1 OT MPOTMBHOIO), BbICTpaMBaTb aprymeHTauuio, NpuvBOAUTbL MNpUMEpPbI U
KOHTpNpumMepbl, 060CHOBbIBaTb COOCTBEHHbIE CY)XAEHUS U BbIBOAbI;

BblOMpaTb cnocob pelueHus y4ebHon 3agaun (CpaBHUMBATb HECKOSIbKO BapMaHTOB
pelieHuns, Bolbnpatb Hanbonee NOOXOAAWMN C YYHETOM CaMOCTOSITENbHO BblAEMNEeHHbIX
Kputepues).

Ba3oBble uccnepaoBaTenbCKue AeNCTBUS:

Mcnonb3oBaTb BOMPOCHbI  KaKk UCCnefoBaTeNbCKUA  UHCTPYMEHT  MO3HaHuS,
hopMynnpoBaTb BOMPOCHI, PUKCUPYIOLLME MPOTMBOpeYne, npobremMy, yctaHaBnNMBaTb
ncKkomoe 1 AaHHoe, PopMupoBaTh MMNOTe3y, apryMeHTUpOBaTb CBOK NO3ULINKO, MHEHWE;

NPOBOAUTbL CaMOCTOSATENBbHO CMIaHMPOBAHHbLIA 3KCNEPUMEHT, UCCcreaoBaHue no
yCTaHOBMEHMIO OCOBEHHOCTEN MaTemaTudeckoro obbekTa, sBNeHud, npouecca,
BbISIBNEHNIO 3aBMCUMOCTEN MexXay oObekTamu, ABNeHNsIMn, NpoLeccamu;

camocToATeNnbHO opMynupoBaTtb 00600WeHna M BbIBOAbI MO pe3ynbTaTam
npoBeAEHHOro HabnogeHus, uccnegoBaHns, oueHMBaTb AOCTOBEPHOCTb MOMYyYEHHbIX
pe3ynbTaToB, BbIBOAOB U 0606LLeHUN;

NporHo3mMpoBaTb BO3MOXHOE pasBuMTME Mpouecca, a Takke BblABUraTb
NpeanonoXeHnsa O ero pasBUTUN B HOBbLIX YCIOBUSIX.

PaboTa ¢ niopmaumen:

BbIABNATb AenunTbl MHPOPMaLNN, aHHbIX, HEOOXOANMbIX ANA OTBETA Ha BOMPOC
N ONsa peleHns 3agaydu;



BblOMpaTb WMHMOPMaUMIO M3 MCTOYHUKOB Pa3fMyHbIX TUMOB, aHanu3npoBathb,
cuctemaTuanpoBaTb U UHTEpNpeTUupoBaTb MHMOPMAaLUMIO pasfiMyHbIX BUOOB U hopM
npegcraBneHus;

CTPYKTYypupOBaThb WHGOPMauuio, nNpeacTaBnAaTb €€ B pasnuyHbiX dopmax,
NNACTPUPOBATL rpadouyecku;

oLeHMBaTb HadéXHOCTb MHopMaUnn No CaMoCTOATENBHO CPOPMYMPOBAHHBIM
KpUTEPUAM.

KoMmMmyHUMKaTUBHbIE YHUBeEpCcarnbHble y4eOHble AeUCcTBUsA

OOuweHwue:

BOCMpMHMMaTb M (hopMynupoBaTb CY)XAEHWUSI B COOTBETCTBUM C YCMOBUSMU U
uensamm obLieHns, SCHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYKY 3PEHUSI B YCTHbIX U
MUCbMEHHbIX TEKCTax, AaBaTb NOACHEHUS MO XOAY peLUeHns 3agavn, KOMMEHTUPOBATb
NOony4YeHHbIN pesynbTarT;

B xoge obcyxaeHna 3agjaBaTb BOMPOCbI MO cywecTBy ob6CcyXgaemMon TeMmbl,
npobnemsbl, pellaemMon 3agayn, BbiCKasblBaTb MAEWN, HALESEHHbIE HA NMOUCK peLueHns,
COMOCTaBNATb CBOUM CYXOEHWA C CYXOEHUMAMUM [Opyrux Y4acTHMKOB Awanora,
obHapyXuBaTb pasnuyMe n CXOACTBO MO3MLMIA, B KOPPEKTHOW chopmMe hopMynmnpoBaTthb
pasHormnacusi, CBon BO3paxeHus;

NpeacTaBnATb pes3ynbTaThl PeELIeHMs 3adayun, IKCNepuMeHTa, MCCrneaoBaHus,
NpoeKTa, CaMOCTOATENbHO BblGMpaTh opmaTt BbICTYNNEHNA C  YY4€TOM 3agad
npeseHTaumMm n ocobeHHOCTEeN ayauTopuun.

PerynaTuBHble yHUBepcanbHble y4eOHble AeUCcTBUSsA

CamoopraHunsauus:

COCTaBnATb NMaH, anroputM pelleHus 3agayu, BbldMpaTb cnocod pelueHunsa ¢
YYETOM MMEIOLINXCA PECYypCOB U COBCTBEHHbIX BO3MOXHOCTEW, aprymMeHTUpoBaTb U
KOppPEeKTUpOBaTb BapuaHTbl peLLIeHU C YY4ETOM HOBOW MHADOpMaLU.

CaMOKOHTpPONb, SMOLMOHAaNbHbIN UHTENNEKT:

BNageTb HaBblkamMu NO3HaBaTENbHOM pPedneKCUN Kak OCO3HaHUS COBEpLUaEeMbIX
OENCTBMA U MbICNUTENBHbLIX MNPOLLECCOB, WX pe3ynbTaTtoB, BrageTb crnocobamu
CaMOrpoBEPKM, CaMOKOHTPONsS npouecca u pesynbTarta pelleHusi MaTemMaTuyeckomn
3agayu;

npeaBuaeTb TPYOHOCTWU, KOTOPble MOrYT BO3HUKHYTb MNPU peLlleHuMu 3ajaun,
BHOCUTb KOPPEKTUBbI B OEATENbHOCTb Ha OCHOBE HOBbLIX OOCTOATENLCTB, AAHHbIX,
HanOeHHbIX OLWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pes3ynbTata LUenuM U ycrioBusiM, OOBbACHATb NPUYUHDI
OOCTUKEHNSA NN HEAOCTUXKEHUSA pe3ynbTaToB AEeATENbHOCTU, HAXOAUTb OWKOKY, AaBaTb
OLIEHKY NPUOBPETEHHOMY OMbITY.

CoBMecTHas AeATeNnbHOCTb:

NOHUMATb N UCNONb30BaThb NPENUMYLLIECTBA KOMAHAHOW U MHONBUAYaNbHOW paboThI
npu peleHnn y4yebHbIX 3agay, npuMHMMaTb LUeflb COBMECTHOM [OesTENbHOCTH,
NNaHMpoBaTb OpraHnM3auMl COBMECTHOM paboThbl, pacnpegensatb Buabl pabor,



JoroBapuBaTbCs, 0OOCyxgaTb npouecc u pesynbTaT paboTtbl, o0b6obwaTb MHeHus
HECKONbKUX Ntoaen;

yyacTBoBaTb B rpynnoBbiXx ¢opmax paboTtbl (06cyxaeHusi, OBMeH MHEHWHN,
«MO3roBbl€ LUTYPMbI» U MHbIE), BbINOMHATL CBOK YacTb paboTbl M KOOPANHUPOBATL CBOU
AENCTBNA C APYrMMM YneHaMm KOMaHabl, OLleHMBaTh Ka4yeCcTBO CBOEro Bknaga B obwmm
NPOAYKT MO KpUTEPUAM, COOPMYNUPOBAHHBLIM Y4aCTHUKaMN B3aUMOLENCTBUS.

NMPEOMETHbIE PE3YJIbTATbI

K koHuy 10 knacca obyyaroLwminca HayunTcs:
CcBOOOAHO OnepupoBaTb OCHOBHLIMW MOHATUAMU CTEPEOMETPUM NPU PELLEeHnN 3ada4 U
npoBeAeHUM MaTeMaTUYECKUX PacCyXOeHUN;
NPUMEHSITb aKCMOMbI CTEPEOMETPUN N CIEACTBUSA N3 HUX NPU PeLLEHNN FeOMETPUYECKUX
3ajav;
KnaccuduumMpoBaTb B3auMHOE pacnofioxXeHne npsiMbliX B NPOCTPaAHCTBE, NSIOCKOCTEN B
NPOCTPaHCTBE, MPSAMbIX U NITOCKOCTEN B NPOCTPAHCTBE;
cBOOOAHO onepupoBaTb MOHATUAMM, CBA3AHHBIMW C Yriamu B MPOCTPAHCTBE: MEeXay
NPAMbIMU B MPOCTPAHCTBE, MexXAy NPSIMON U NITOCKOCTbIO;
cB0OOAHO onepupoBaTb NOHATUSIMU, CBA3AHHBIMU C MHOTOrpaHHMUKamu;
cBOOOAHO pacno3HaBaTb OCHOBHblIE BWAbl MHOFOrpPaHHMKOB (MpuM3Ma, nvpamuaa,
NPsSIMOYrofbHbIM Napannenenvnea, ky6);
KnaccmguumpoBaTb MHOrOrpaHHUKN, BbiGMpas OCHOBaHWUS ANd Knaccudukauum;
cBOOOAHO oOnepupoBaTb MOHATUSMW, CBA3AHHBIMW C CEYEeHUWEeM MHOrorpaHHMKOB
NAOCKOCTbHO;
BbIMOMNHATL NapannensHoe, LeHTpanbHOe U OPTOroHanbHOe NpoeKkTupoBaHue uryp Ha
NAOCKOCTb, BbINOSTHATL M3006paxeHnsa uryp Ha nnocKocTw;
CTPOUTb CEYEHUS MHOFOrPaHHUKOB PasfNyHbIMKU MEeToAaMW, BbIMOMHATb (BbIHOCHBIE)
NOCKNE YEPTEXM U3 PUCYHKOB NPOCTbIX OOBEMHbLIX OUryp: BUA CBEpPXY, COOKY, CHU3Y;
BblMMCNATL  MfowagM MOBEpPXHOCTEM  MHOrorpaHHuUKoB  (Npu3ama, nuvpamuaa),
reoMeTpu4ecKknx Ten ¢ NpuMeHeHneMm opmyrn;
cBoOOAHO onepupoBaTb MOHATUAMWU: CUMMETPUA B MPOCTPAHCTBE, LEHTP, OCb MU
NNOCKOCTb CUMMETPUU, LIEHTP, OCb U MIIOCKOCTb CUMMETPUN COUTYPbl;
cBOOOAHO onepupoBaTb MOHATUSAMU, COOTBETCTBYIOLMMU BEKTOPAM U KOOpAMHATaMm B
NPOCTPAHCTBE;
BbIMOMNHATb AENCTBUSA HAZ BEKTOpaMu;
pewaTtb 3a4ayn Ha [okKasaTenbCTBO MaTeMaTUYeCKUX OTHOLUEHUW W HaxOoXAeHue
reoMeTpu4yeckux  BeNUYMH, NPUMEHAA  U3BECTHble  MeToAbl MNpyU  peLleHun
MaTeMaTUyYeCcKnx 3agad NOBbILLEHHOIO U BbICOKOrO YPOBHS CIOXHOCTY;
NPUMEHSTb MpoCTerLne nporpaMMHble CpeacTBa U 9NEeKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMBI NPU peLLEHNN CTepeoMeTPUYECcKMX 3agay;
n3BnekaTb, Npeobpas3oBbIBaTh N MHTEPNPETUPOBATL UHPOPMALMIO O MPOCTPAHCTBEHHbIX
reoMmeTpuyecknx ourypax, npeacTaBrieHHYI0 Ha YepTexax U pUCYHKaXx;
NPUMEHATb NONYYEHHbIE 3HAaHUSA Ha MPaKTUKe: CpaBHMBaTb U aHanM3MpoBaTb pearbHble
cUTyauun, nNPUMEHATb U3YYEHHble TMOHATMA B MNpouecce MNoucka pelleHus



MaTtemaTuyeckm cqopMynmMpoBaHHOW NpobnemMbl, MOAENMPOBaTL pearibHble CUTyaunm
Ha 43blke reoMeTpuu, wuccrnegoBaTb MNOCTPOEHHbIE MoOLeNnn C  WUCMONb30BaHUEM
reomMeTpUYEeCKMX NOHATUI U TEOpPEM, annapaTa anrebpbl, pelwaTb NpakTU4eckme 3agayu,
CBA3aHHblE C HAXOXOEeHNEM FreOMETPUYECKNX BENNYNH;
NMeTb NpeacTaBneHns 06 OCHOBHLIX 3Tanax pa3BUTUS reOMEeTPUN Kak COCTaBHOM YacTu
dyHOaMeHTa pasBUTUA TEXHOMOMNMN.

K koHuUy 11 knacca oby4aroLWwuncsa HayumnTcs:
cBob60ogHO onepupoBaTb MOHATUAMMW, CBA3AHHLIMU C LUIANHOPUYECKOW, KOHUYECKON W
chepunyeckon NOBEPXHOCTAMU, OBBACHATL CNOCOBLI NONYyYEHWS;
onepvpoBaTtb MOHATUAMM, CBSA3AHHBIMW C TerlaMu BpaLLEeHWUsA: LUMNUHAPOM, KOHYCOM,
chepon n wapow;
pacnosHaBaTb Tena BpalieHns (UMnmMHAap, KOHyC, cdepa u wap) n 06bsACHATL Cnocobbl
NonyYyeHus Ten BpalleHus;
KnaccudpuumpoBaTtb B3auMHOE pacnosnoXeHne cdepbl U NII0CKOCTH;
BblMMCNATb BENNYMHBI 3NIEMEHTOB MHOFOrPaHHMKOB W TEN BpalleHusi, O6BLEMBbI U
nrowagm NoBEPXHOCTEN MHOFOrpaHHUKOB M TeST BpalLEeHUsl, FreOMEeTPUYECKNX Ten C
npumMeHeHnem opmyn;
cBo60gHO onepupoBaTb MOHATUAMM, CBSA3@HHLIMW C KOMOMHaAUMAMM Ten BpalleHusa u
MHOIOrPaHHNKOB: MHOIOrPaHHUK, BMUCAHHbIA B CEpy M OMNUCaHHbIA OKOSIo cdepsl,
chepa, BNncaHHasi B MHOrOrpaHHUK Unv TeNo BpaLleHus;
BbIYNCIATbL COOTHOLLEHUA MexAay nrowagsamMym noBepxHocTen n o6bEMamm NoaobHbIX
Ten;
n3obpaxaTtb ulydaemble Urypbl, BbINOMHATE (BbIHOCHbIE) MSIOCKME YepTexun u3
PUCYHKOB NPOCTbIX OOBbEMHbIX huryp: Bug cBepxy, cOoKy, CHM3Y, CTPOUTb CEYEHUS Ten
BpaLleHns;
n3BnekaTb, MHTEPNPETMPOBAaTL N NPeobpasoBbiBaTb MH(OPMALMIO O MPOCTPaHCTBEHHbIX
reoMeTpuyecknx gourypax, NnpeacTaBreHHYI0 Ha YepTexax U pUCYHKaXx;
cBOOOAHO onepupoBaTb NOHATUEM BEKTOP B MPOCTPAHCTBE;
BbIMOSHATbL Onepauun Hag BeEKTopamu;
3agaBaTb MMOCKOCTb YpaBHEHNEM B IEKapTOBOM CUCTEME KOOPAWHAT;
pewaTtb reoMeTpuyeckne 3agaum Ha BblYMCIIEHME YITIOB MeXay MpsiMbiMUA U
NNOCKOCTAMM, BbIMUCIIEHNE PACCTOAHUA OT TOYKM [[O MNOCKOCTM, B LENOM, Ha
NPUMEHEHNE BEKTOPHO-KOOPANHATHOrO MeToAa Npu peLLeHnm;
cB060gHO onepmpoBaTh MOHATUSIMU, CBA3AHHLIMWU C ABWXKEHMEM B NPOCTPAHCTBE, 3HaTb
CBOWCTBA OBWKEHUMN;
BbIMOMHATL M300paXeHUsi MHOrOrpaHHUKOB W Ten BpalweHus Npu  napannenbHOM
nepeHoce, UeHTpanbHOM CUMMETPUMU, 3epKaribHOM CUMMETPUN, NMpU NOBOPOTE BOKPYr
npsimon, NnpeobpasoBaHnsa Nnogobus;
CTPOUTb CEYEHUSI MHOTOTPaHHUKOB U TeN BPaLLEHNA: ceveHns umnuHapa (napannensHo
N NepneHanKynsapHO OCK), CeYeHNs KoHyca (napannesbHble OCHOBAHWUIO N NpoxoasLune
yepes BepLUNHY), CevyeHus Wwapa;
MCNonb3oBaTb METOAbl MOCTPOEHUS CEeYEeHU: METOA CneaoB, MeToL BHYTPEHHEro
NPOEKTUPOBAHNA, METO NepeHoca CekyLen NNOCKOCTH;



JoKa3blBaTb reoMeTpuyeckme yTBepXKOeHUS;
NPUMEHATb reoMeTpuyeckne akTbl ANA pelleHuss CTepeoMeTpUYecKux 3ajad,
npegnonararwLmMx HECKOMbKO LLaroB peLleHnsi, ecrnv yCnoBus NpuMeHeHus 3afaHbl B
SIBHOW N HESIBHOW (DOPME;

pewaTtb 3aJayn Ha [JoKas3aTeNnbCTBO MaTeMaTUYeCKUX OTHOLUEHUW W HaxOoXAeHue
reomMeTpU4eCcKnx BennyuH;

NPUMEHSTb NPOorpaMMHble CpeacTBa U SNEKTPOHHO-KOMMYHUKALWMOHHbIE CUCTEMbI NPU
peLleHnn cTepeomMeTpruyeckmx 3agay;

NPUMEHATb MNOJSyYEHHblE 3HaHUA Ha MpakTUKe: CcpaBHMBaTb, aHanuMsuMposaTb U
oLeHMBaTb pearibHble CUTYyauun, MPUMEHSTb U3YYEHHbIE MOHATUSA, TEOPEMbl, CBONCTBA
B npouecce MoucKa peleHna maTtemaTndeckm copmMmynmpoBaHHOW npobnemsl,
MOAENMPOBaTh pearibHble CUTyauumn Ha A3blKe reoMeTpuun, uccrneoBaTb NOCTPOEHHbIE
MOZENN C UCMONb30BaHMEM reOMETPUYECKUX MOHATUN U TeopeM, annapaTta anrebpsl,
pellaTb NpakTUYeckme 3agadn, CBA3aHHble C HAXOXOEHNEM reOMeTPUYECKNX BESTUYUH;
nmMeTb NpeacTaBneHnsa 06 OCHOBHLIX 3Tanax pa3BUTUS FEOMETPUM KaK COCTAaBHOM YacTu
dyHOaMeHTa pa3BUTUA TEXHOMNOMUN.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KINNACC

KonuyecTBO YyacoB

Ne HaumeHoBaHMe pa3genoB u TeM NporpaMmmbil K n SneKTpoHHbIe (uMppoBbLIe)
n/n PasA porp Bcero oHTponbhble  TlpakTnteckne obpa3oBaTesnbHble pecypchbil
paboTbi paboTbl
BbubnuoTteka LUOK
1 Baepenme B crepeomeTputo 23 1 https://m.edsoo.ru/1¢c209e37
2 B3anmHoe pacnonoxeHne npsiMbix B 6 1 Bbubnuoteka LUOK
NPOCTpPaHCTBE https://m.edsoo.ru/1¢c209e37
3 MapannenbHOCTb NPAMbIX U MIIOCKOCTEN B 8 Bubnnoteka LLOK
npocTpaHcTBe https://m.edsoo.ru/1¢c209e37
4 [MepneHanKyNApHOCTL NPSMbIX U NSIOCKOCTEN B o5 BbubnuoTteka LUOK
npocTpaHcTBe https://m.edsoo.ru/1c209e37
Bubnuoteka LUOK
S YTl ¥ pACCTORHNS 16 1 https://m.edsoo.ru/1¢c209e37
Bubnnoteka LLOK
6 MHororparHyky 4 1 https://m.edsoo.ru/1¢c209e37
Bubnuoteka LUOK
4 BekTopb! B pocTpacTee 12 https://m.edsoo.ru/1¢c209e37
8 MoBTOpEeHMe, 06obuieHne n cuctemaTnlaums 5 5 BbubnuoTteka LUOK
3HaHUN https://m.edsoo.ru/1¢c209e37
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 6 0




11 KIACC

HanmeHoBaHue pa3gernoB U Tem

KonunyecTBO 4yacoB

ANeKTpoHHbIe (undpoBbie)

(]
Ne n/n nporpamMmmbi Bcero KonTponbHele flpaktuyeckue obpa3oBaTesfibHble pecypchbl
paboTbl paboTbl
Bbubnuoteka LUOK
1 AHAMUTUHECKAS reOMeTpUS 15 1 https://m.edsoo.ru/1c209e37
5 MNoBTOpEHMe, 0600LLEHNE 1 15 1 Bubnuoteka LUOK
cuctemaTmlaumsa 3HaHum https://m.edsoo.ru/1¢c209e37
; Bubnuoteka LLOK
3 O6BEM MHOrOrpakHMka 17 1 https://m.edsoo.ru/1¢c209e37
Bbubnuoteka LUOK
4 Tena spauieHvs 24 1 https://m.edsoo.ru/1¢c209e37
5 Mnowaan NoBEPXHOCTU N OO BLEMBI 9 1 Bubnmnoteka LLOK
KPYrnbIX Ten https://m.edsoo.ru/1c209e37
Bubnmnoteka LLOK
6 Reuxenus > 1 https://m.edsoo.ru/1¢c209e37
7 MoBTOpPEHMe, 0600LLIEHNE 1 17 2 Bubnuoteka LUOK
cuctemaTmnlaumsa 3HaHum https://m.edsoo.ru/1¢c209e37
OBLWEE KOJIMYECTBO YACOB IO 102 8 0

NPOIrPAMME




NOYPO4YHOE NMNIAHNPOBAHUE
10 KINNACC

KonunuyecTBO 4yacoB

ANeKTpOoHHbIe uudpoBbIe

Ne OaTa
Tema ypoka KoHTponbHbie [MpakTuyeckue obpa3oBaTesnbHble
n/n Bcero n3yyeHus
paboTbl paboTbl pecypchbl
I | proyne rroseons nepanmenx | 1 Eurvarera LOK
pncy » nap https://m.edsoo.ru/1c209e37
NpsiMbIX (OTPE3KOB), CepeainHbl OTpeska
[MoHATUA cTepeoMeTpun: TOYKa,
2 Ockosrie npasnna sobpaxerm a1 BnwoTera LIOK
P P https://m.edsoo.ru/1c209e37
PUCYHKE NSIOCKOCTU, NapannenbHbiX
NpsiMbIX (OTPE3KOB), CepeivHbl OTpe3ka
3 nepecermouecn npmvan nmovoers, 1 Entiworaka LIOK
P w P ’ https://m.edsoo.ru/1c209e37
NonynpoCTPaHCTBO
+ nepecoouecn npawen amovioers, 1 Entiworaka LIOK
P w P ’ https://m.edsoo.ru/1c209e37
NonynpoCcTPaHCTBO
5 | pocreun npommpancrsenmsK 1 Guurera LIOK
P pocTp https://m.edsoo.ru/1c209e37
duryp, HecyLLLeCTBYOLLNX OOBEKTOB
6 | npocromun npommpanTsemsK 1 Guurera LIOK
P pocTp https://m.edsoo.ru/1c209e37
duryp, HecyLLLeCTBYOLLNX OOBEKTOB
7 AKCMOMbI CTEPEOMETPUMN U NEPBLIE 1 Bubnuoteka LIOK

cnencTtBuA U3 HUX

https://m.edsoo.ru/1c209e37




AKCMOMbI CTEPEOMETPUUN U NEPBbLIE
CNeACTBUS N3 HUX

Bubnmnoteka LIOK
https://m.edsoo.ru/1c209e37

AKCMOMbI CTEPEOMETPUMN U NEPBbLIE
cnencTeus 13 HUX. Cnocobbl 3agaHuns
NPsSIMbIX M NNOCKOCTEN B NPOCTPaHCTBE.
O603Ha4YeHUss NPSIMbIX 1 NIIOCKOCTEN

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

10

N3o0pakeHne ceveHnn nupammabl,
Kyb6a 1 npuambl, KOTOpblE NPOXOAAT
yepes ux pébpa. N3obpaxeHune
nepeceveHns Nosly4eHHbIX NI0CKOCTEN.
PackpalumBaHue noCTpOeHHbIX ceveHni
pasHbIMK LiBETAMM

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

11

N3o0bpaxeHne cedennn nupammnapl,
Kyb6a 1 npuambl, KOTOpblE NPOXOAAT
yepes ux pébpa. N3obpaxeHune
nepeceveHns Nosly4eHHbIX NI0CKOCTEN.
PackpalumBaHue NOCTPOEHHbIX CEYEHNN
pasHbIMW LBETAMMN

Bubnuoteka LJOK
https://m.edsoo.ru/1c209e37

12

N3o0b6paxeHne cedennn nupammnapl,
Ky6a 1 npnambl, KOTOpblE NPOXOAAT
yepes ux pébpa. N3obpaxeHune
nepeceveHns Nosy4eHHbIX NI0CKOCTEN.
PackpalumBaHne NOCTPOEHHbIX CEHEHNN
pasHbIMW LBETAMMN

Bubnnoteka LIOK
https://m.edsoo.ru/1c209e37

13

N3o0b6paxeHne cedennn nupamnapl,
Ky6a 1 npuambl, KOTOpPbIE MPOXOAAT
yepes nx pébpa. N3obpaxxeHne
nepeceveHns Nosy4eHHbIX NI0CKOCTEN.

Bubnmnoteka LIOK
https://m.edsoo.ru/1c209e37




PackpalumBaHue noCTpoOeHHbIX CeveHni

pa3HbiMA LBETAMU

MeTopn cnefoB Ans NOCTPOEHUSN

Bubnnoteka LIOK

14 ceyeHun https://m.edsoo.ru/1c209e37
MeTopq cnenoB AnA NOCTPOEHUA

15 ceqen—ﬁflﬂ. CﬂBOVICflTBa nepscequmﬁ Bubnmorexa LIOK

- https://m.edsoo.ru/1c209e37
NPSAMbIX N NNIOCKOCTEN
MeTopq cnenoB 4nNA NOCTPOEHUSA
16 ceqen—ﬁflﬂ. CﬂBOVICflTBa nepscequmﬁ Bubnmorexa LIOK
- https://m.edsoo.ru/1c209e37
NPSAMbIX N NNIOCKOCTEN
lMocTpoeHne ceyeHnn B nupammae,

17 Kyb6e no Tpém Toukam Ha pEbpax. Bubnuoteka LLOK
CosgaHune BbIHOCHBIX YepTexen n https://m.edsoo.ru/1c209e37
3anucb LWaroB NOCTPOEHUS
[MocTpoeHue ceveHun B nupammae,

18 Kyb6e no Tpém Toukam Ha pEbpax. Bubnnoteka LIOK
Co3spgaHne BbIHOCHbIX YepTexen n https://m.edsoo.ru/1c209e37
3anucb LWaroB NOCTPOEHUSA
[MocTpoeHne ceyeHnn B nupammae,

19 Kyb6e no Tpém Toukam Ha pébpax. Bubnuoteka LJOK
Co3spgaHne BbIHOCHbIX YepTexen n https://m.edsoo.ru/1c209e37
3anu1chb LWaroB NOCTPOEHUS
[MocTpoeHue ceyeHnn B nupamuae,

20 Kyb6e no Tpém Toukam Ha pébpax. Bubnuoteka LJOK

Co3spgaHne BbIHOCHbIX YepTexen n
3anuncb LWaroB NOCTPOEHNS

https://m.edsoo.ru/1c209e37




21

[MoBTOpeHue nnaHumeTpun: Teopema o
NponNoOpLMOHarnbHbIX OTPe3Kax.
Mogobue TpeyronbHUKOB

Bubnmnoteka LIOK
https://m.edsoo.ru/1c209e37

22

[MoBTOpeHne nnaHumeTpun: Teopema
MeHenas. PacyeTbl B ce4eHUaX Ha
BbIHOCHbIX YepTexax. Nctopus
pPasBUTUSA NNAHUMETPUM N
cTepeomMeTpun

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

23

KoHTponbHas paboTa "AKCHombl
crepeomeTpun. CeyerHnga"

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

24

B3aumHoe pacnonoxeHue npsimbix B
npocTtpaHcTee. CkpelmBatoLmecs
npsimble. Mpu3HakM ckpeLmBaoLwmxcs
npsimblx. MapannenbHble NpsiMble B
npocTpaHcTBe

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

25

Teopema 0 cyLecTBoBaHUN U
€AVHCTBEHHOCTU NPsIMON
napannenbHon aHHOW NPSIMOWN,
npoxoasLen Yepes TOUKY
NPOCTPaHCTBa U He nexallen Ha
AaHHom npsimon. Jlemma o
nepeceyeHnn napansnenbHbIX NPAMbIX
NSIOCKOCTbIO

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37

26

MapannenbHOCTb TPEX MPSMbIX.
Teopema o Tpéx napannesbHbIX
npsMbIX. Teopema 0 CKpeLLMBaoLLNXCS
NPSMbIX

Bubnuoteka LJOK
https://m.edsoo.ru/1c209e37

27

MapannenbHoe NpoeKkTUpoBaHMue.
OcHoOBHble CBOWCTBa NaparnnenbHoro

Bubnuoteka LLOK
https://m.edsoo.ru/1c209e37




npoekTnpoBaHus. MaobpaxeHne
pasHbIX uryp B napannensHomn
npoeKkunm

LleHTpanbHasa npoekums. Yron c

Bubnnoteka LIOK

28 COHanpaBneHHbLIMN CTOpOHaMu. Yron https://m.edso0.ru/1c209e37
Mexay NpsiMbIMn
3apayn Ha gokasaTenbCTBO U
nccrniegoBaHue, CBA3aHHbIE C Bubnuoteka LLOK

29
pacnonoXxeHnem nNpsiMbix B https://m.edsoo.ru/1c209e37
npocTpaHCcTBe
MoHATUA: NnapannenbHOCTb NPSIMON U
NMOCKOCTU B NpocTpaHcTse. MNpuaHak

30 napanneanocme I'IFL))FIMOPI n I'IJ'IF;CKOCTVI. Bubnuorexa LIOK

3 . https://m.edsoo.ru/1c209e37

CeovicTBa napannensHOCTU NPSMON 1
NAOCKOCTU
[‘eomeTpuyeckune 3agadn Ha
BblYMCIEHME U JOKa3aTEeNbCTBO, Bubnuoteka LIOK

31
CBsi3aHHble C naparnnenbHOCTbIO https://m.edsoo.ru/1c209e37
NPSMbIX 1 NAIOCKOCTEN B NMPOCTPAHCTBE
lMocTpoeHne ceveHns, NpoxXoasLLero

39 yepes AaHHYI NPSIMYI0 Ha YepTexe n Bubnuoteka LIOK
naparnnenbHOro Apyron NpsiMomu. https://m.edsoo.ru/1c209e37
Pac4éT oTHOLEHNI
MapannenbHasa Npoekuns, NPUMEHeHNe

33 ANs NOCTPOEHUs ceveHun kyba un Bubnuoteka LIOK
napannenenvnega. Ceonctea https://m.edsoo.ru/1c209e37
napannenenunega u Npu3mbl

34 MapannenbHble NnockocTu. MNMpnaHaku Bubnuoteka LIOK

napannesibHoCT AByX nnockocTteun

https://m.edsoo.ru/1c209e37




Teopema 0 napannenbHOCTU U
€0MHCTBEHHOCTM MNITOCKOCTMH,

Bubnuoteka LIOK

35 rPOXOAAIEN H8PEs TOUKY, he https://m.edsoo.ru/1c209e37
npUHagnexatyt JaHHOW NNOCKOCTU U
cneacTBUA U3 Heé
CsouicTBa napannesnbHbIX NIIOCKOCTEMN:

36 0 napannenbHOCTM NPAMbIX Bubnuoteka LIOK
nepecevyeHunst Npu nepeceyeHnmn aByx https://m.edsoo.ru/1c209e37
napannenbHbIX NIIOCKOCTEN TPETLEN
CsoucTBa napannesnbHbIX NIOCKOCTEMN:

06 oTpeskax napannernbHbIX NPSMbIX,
37 3aKJ'IK§)‘-IéHHbIX Mpemp,y napannepanblmm Bubnuotexa LIOK
- https://m.edsoo.ru/1c209e37
NSIOCKOCTAMM; O NepeceyeHnmn NpssmMomn ¢
ABYMs napannenbHbIMU NITIOCKOCTSAMMN

38 [MoBTOpeHue: Teopema lNudparopa Ha Bubnnoteka LIOK
NSIOCKOCTH https://m.edsoo.ru/1c209e37

39 MoBTOpPEHME: TPUTOHOMETPUSA Bubnuoteka LIOK
NPSAMOYrOSIbHOrO TPeYrornbHuKa https://m.edsoo.ru/1c209e37

40 Csownctea kyba 1 npsiMOYrosibHOro Bubnunoteka LIOK
napannenenunena https://m.edsoo.ru/1c209e37

41 Bbluncnenvne anvH otpeskos B kKybe n Bubnuoteka LLOK
NPAMOYrofibHOM Napannenenunene https://m.edsoo.ru/1c209e37
[MepneHanKyNnApHOCTbL NPSMON U

42 nnockocTu. MNpusHak Bubnuoteka LJOK
nepneHauKynAapHOCTU NPSAMON 1 https://m.edsoo.ru/1c209e37
NAOCKOCTU

43 [MepneHanKynapHOCTbL NPSMON U Bubnuoteka LIOK

nnockocTu. NpnaHak

https://m.edsoo.ru/1c209e37




nepneHanKynspHOCTM NPsIMON 1
MAOCKOCTH

Teopema o cyLlecTBOBaHUM U
€ONHCTBEHHOCTU NMPSAMON, NPOXoasLLen

Bubnnoteka LIOK

44 Yepes TOYKY NPOCTPaHCTBa U https://m.edsoo.ru/1c209e37
nepneHanKynNapHOWM K NIIOCKOCTU
45 lMnockocTn n nepneHauMKynsapHble UM Bubnuoteka LIOK
NnpsMble B MHOrOrpaHHMKax https://m.edsoo.ru/1c209e37
46 lMnockocTn n nepneHauMKynsapHble UM Bubnuoteka LIOK
npsiMble B MHOTOrpaHHuKax https://m.edsoo.ru/1c209e37
[MepneHanKynap 1 HaKMoHHas.
47 HESTSOSHMZ neppne:::lwg/n::)a N3 TOYKM Bubnuorexa LIOK
https://m.edsoo.ru/1c209e37
Ha NPsMYo
[MepneHanKynap 1 HaKMoHHas.
48 HESTSOSHMZ neppne:::lwg/n::)a N3 TOYKN Bubnuorexa LIOK
https://m.edsoo.ru/1c209e37
Ha NpsiMyo
49 Teopema o Tpéx nepneHankynspax Bubnuoteka LIOK
(npsimas n obpatHas) https://m.edsoo.ru/1c209e37
50 Teopema o Tpéx nepneHaukynsapax Bubnuoteka LLOK
(npsimas n obpatHas) https://m.edsoo.ru/1c209e37
51 Yron mexgy ckpelumBaroLwmmMmcs Bubnuoteka LLOK
NpAMbIMN https://m.edsoo.ru/1c209e37
lMonck nepneHaMKynApHbIX NPSAMbIX C
52 I'IOMOLLI,bI-OpI'IepﬁeHZI,VIKSJ'IFIpHb?X Bubnnotexa LIOK
. https://m.edsoo.ru/1c209e37
nnocKocTen
53 OpToroHanbHoOe NpoeKkTupoBaHne Bubnmorexa LIOK

https://m.edsoo.ru/1c209e37




lMocTpoeHne ceveHun kyba, Npuambl,

Bubnmnoteka LIOK

o4 PABITISHON mfpaMMp'bl ¢ MOMOLLSH0 https://m.edsoo.ru/1c209e37
OPTOroHanbHOWM NPOEeKLUn
MocTpoeHune cevyeHnn kyba, npmn3msl,
55 npaBSanon I'Il/lpaMl/I,El,b?/C I'IOMpOLLl,b}O Bubriorexa LIOK
. https://m.edsoo.ru/1c209e37
OPTOroHanbHOWM NPOeKLUn
CumMmmeTpus B NpOCTpaHCTBE
56 OTHOCI/ITzJ'IbHO nﬁ'locfocm. lMnockoctn Bubnmorexa LIOK
. https://m.edsoo.ru/1c209e37
CUMMETPUIN B MHOTOrpaHHMKax
57 [Mpu3Hak NnepneHanKynspHOCTM NPsiMON Bubnuoteka LIOK
N NMIOCKOCTM KaK creacTBne CUMMETpUn https://m.edsoo.ru/1c209e37
58 [MpaBunbHbIe MHOrorpaHHUKK. PacyéT Bubnuoteka LLOK
PaCCTOAHUM OT TOYKM OO NNOCKOCTH https://m.edsoo.ru/1c209e37
59 [MpaBunbHble MHOrorpaHHUKK. PacyéT Bubnuoteka LLOK
pPacCTOAHUM OT TOYKWU O MIOCKOCTH https://m.edsoo.ru/1c209e37
CnocoObl onyCcTUTbL NEPneHanKynapbi:
60 cumMmeTpusa }ép,er TOquI noﬂ P Bubnuotexa LIOK
s y https://m.edsoo.ru/1c209e37
napannenbHOn NpsIMon
61 Casuvr no HenapannenbHOW NPsIMoOn, Bubnnoteka LIOK
N3MEeHEeHNe pacCcTOAHUN https://m.edsoo.ru/1c209e37
KoHTponbHasa Ta "B3anmH
62 pzcngiomeims ?‘I?)(;N?blx Zannocizmeﬁ B Bubnuorexa LIOK
. https://m.edsoo.ru/1c209e37
NpPOCTpaHCTBE
[MoBTOpEHMe: yron mexay npsiMbiMu Ha
63 NSIOCKOCTU, TPUTOHOMETPUS B Bubnuoteka LJOK

MPOM3BOSILHOM TPEeYronbHKKe, Teopema
KOCMHYCOB

https://m.edsoo.ru/1c209e37




[MoBTOpeHue: yron mexay

Bubnmnoteka LIOK

64 CKPELLMBAIOLLMMICA MIPAMEIMM B https://m.edsoo.ru/1c209e37
NpocTpaHCcTBe
"eomeTpunyeckne MeToabl BbIYUCIIEHNSA
65 yrna Me?K,uy NPSAMbIMA 2 Bubnuorexa LIOK
https://m.edsoo.ru/1c209e37
MHOrorpaHHunKax
66 AByrpaHHbIn yron. CBONCTBO NUHENHbIX Bubnunoteka LIOK
yrnos ABYrpaHHOro yrna https://m.edsoo.ru/1c209e37
MepneHanKynapHble NNOCKOCTH.
67 CBSVICTIJ:a B};aVI?/IHO nepneHanKynapHbIX Bubnmorexa LIOK
- https://m.edsoo.ru/1c209e37
NIOCKOCTEN
Mpn3HaKk NnepneHAnKYNspHOCTH
68 NSIOCKOCTEN; Teopema 0 NpAMomn Bubnuoteka LIOK
nepecevyeHnsi ABYX MIOCKOCTEN https://m.edsoo.ru/1c209e37
nepneHauKynapHbIX TPeTben NNOCKOCTH
MpsimoyronbHbIM Napannenenunen;
69 Kyp6' VIZ?\//I;)peHVIFI csgﬂacmz e Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/1c209e37
NPAMOYrofibHOro napannenenvneia
70 Teopema 0 guaroHanu NPSAMOYrosibHOro Bubnuoteka LLOK
napannenenunega v cnegcTeme N3 Heé https://m.edsoo.ru/1c209e37
CtepeomeTpudeckume n npuknagHole
71 3ap,§qm CBFIF:)SaHHbIe co B:E)al/IMHﬂIM Bubnmotera LIOK
’ https://m.edsoo.ru/1c209e37
pacnonoXXeHnem nNpsiMbIX 1 NIOCKOCTU
[MoBTOpEHMe: ckpeLymBatoLmnecs
72 npﬂMbEa napamseiHble Ir-llj;ocr(ocm B Bubnmorexa LIOK
’ https://m.edsoo.ru/1c209e37
CTaHOapPTHbIX MHOrorpaHHMKax
73 [Mapa napannenbHbIX NIOCKOCTEN Ha Bubnnoteka LIOK

CKpeLlunBakoLWMXcd npAmMbix,

https://m.edsoo.ru/1c209e37




paccToAaHne Mexay ckpelmBarolmMnca
npAMbIMU B NPOCTbIX CUTYyaUUNAX

PaccTtosHne OT TOYKM SO NSIOCKOCTH,

Bubnnoteka LIOK

4 paccToAHWEe OT NPAMON 4O NNIOCKOCTH https://m.edsoo.ru/1c209e37
BbluncneHne pacctoaHun mexay

75 CKpeLmBaLLNMNCA NpAMbIMU C Bubnuoteka LIOK
NOMOLLIbIO NEPNEHANKYSPHOM https://m.edsoo.ru/1c209e37
NMOCKOCTU
TpéxrpaHHbI yron, HepaBeHCTBa Ans

76 TpexrpaHHbIX yrnoB. Teopema Bubnuoteka LIOK
Mudparopa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/1c209e37
CUHYCOB AJ151 TPEXIPAHHOro yrna

77 OnemMeHTbl chepryecKkon reomeTpun: Bubnuoteka LIOK
reoges3nyeckme nuHumM Ha 3emne https://m.edsoo.ru/1c209e37

78 KoHTponbHas pabota "Yrnbl u Bubnuoteka LLOK
paccTosaHusa" https://m.edsoo.ru/1c209e37

79 CucrtemaTtmsaumns 3HaHUn Bubnuoteka LIOK
"MHOrorpaHHuK n ero anemMeHTb!" https://m.edsoo.ru/1c209e37

80 Mupamuga. Bugsl nupamua,. Bubnnoteka LIOK
MpaBunbHasa nupamuaa https://m.edsoo.ru/1c209e37

81 Mpuama. MNpsimas 1 HakMoOHHasA NPU3MBbI. Bubnmnoteka LIOK
MpaBunbHasa npusma https://m.edsoo.ru/1c209e37

82 Mpsamon napannenenunes, Bubnuoteka LIOK
NPAMOYrofibHbIN Napannenenunea, kyo https://m.edsoo.ru/1c209e37

83 Bbinyknble MHororpaHHuku. Teopema Bubnuoteka LLOK

Qunepa

https://m.edsoo.ru/1c209e37




Bbinyknble MHororpaHHukun. Teopema

Bubnmnoteka LIOK

84 onnepa. MNMpaBunbHble K

nonynppaBMEbele MHOTOrDaHHYKY https://m.edsoo.ru/1c209e37

" " Bubnuoteka LLOK
85 KoHTponbHas pabota "MHororpaHHukm https://m.edslc;lo.ru/1c209e37

86 lMoHATME BEKTOpa Ha NMTIOCKOCTU U B Bubnuoteka LIOK
NPOCTpPaHCTBE https://m.edsoo.ru/1c209e37

Bubnunoteka LIOK
87 Cymma ekTopos https://m.edsljo.ruﬂ0209e37

Bubnmnoteka LIOK
88 PasHocte BekTopos https://m.edslc;lo.ru/1c209e37

89 MpaBuno napannenenvnega Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

90 YMHOX€EHME BEKTOPA Ha YMCIIO Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

3 | soeropos, o nowms om0 Bunmorera LIOK
I'IJ'IOCKOCTI’/I https://m.edsoo.ru/1¢c209e37

92 CkangapHoe nponsseaeHne Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

93 BbluncneHne yrna mexay Bektopamu B Bubnunoteka LIOK
NPOCTpPaHCTBE https://m.edsoo.ru/1c209e37

94 lMpocTenwne 3agaym ¢ BeKkTopamm Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

95 [MpocTenwue 3agaym ¢ BEKTopamm Bubnmorexa LIOK
https://m.edsoo.ru/1c209e37

96 [MpocTenwue 3agaym ¢ BEKTopamm Bubnmorexa LIOK

https://m.edsoo.ru/1c209e37




Bubnuoteka LLOK

97 lMpocTenwne 3agaym ¢ BeKkTopamm 1 https://m.eds00.ru/1c209e37
98 O60o6LieHne 1 cuctemaTmaaums 3HaHUM 1 a:lsg:l//l/:_z';asljf rlfj/1czoge37
99 O600LwWeHne n cuctemaTmnsaumnsa 3HaHUn 1 E:g;l;/?;f;asgf r5/10209e37
100  Wrtorosas koHTponbHasi paboTa 1 E:g;;;/zzzasljf rlz/1czoge37
101 WToroas koHTponbHas paboTta 1 ﬁ:g;l//l/:zzasgf rlfj/1czoge37
102 O600LwWeHne n cuctemaTmnsaumnsa 3HaHUn 1 prionvotexa LIOK

https://m.edsoo.ru/1c209e37

OBLUEE KONMYECTBO YACOB IO
NMPOrPAMME
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11 KIACC

Ne n/n

Tema ypoka

KonuyecTBO yacoB

Bcero

KoHTpornbHbIe
paboTbl

MNMpakTnyeckue
paboTbl

Odarta
M3yYeHus

ONeKTpPOHHbIe undpoBble
obpasoBaTesnbHble

pecypchbl

MNoBTOpeHne Tembl "KoopanHaTbl
BEKTOpA Ha NII0CKOCTU 1 B

Bubnuoteka LUOK
https://m.edsoo.ru/1¢c209e37

npoctpaHcTee"
5 MoBTOpeHne Tembl "CkansipHoe 1 Bubnuoteka LUOK
npou3BeneHne BeKTopos" https://m.edsoo.ru/1¢c209e37
3 [MoBTOpeHne TemMbl "BbluncneHune yrna 1 Bubnuoteka LLOK
MeXay BeKTopamu B NpocTpaHcTee" https://m.edsoo.ru/1¢c209e37
4 MoBTOpEHME TeMbI "YpaBHEHNE NPSIMOWN, 1 Bbubnuoteka LUOK
npoxoasiLen Yyepes aBe To4kn" https://m.edsoo.ru/1¢c209e37
5 YpaBHeHME NNOCKOCTU, HopMarb, 1 Bubnmnoteka LLOK
ypaBHEHME NSTIOCKOCTU B OTpe3Kax https://m.edsoo.ru/1¢c209e37
6 YpaBHeHME NNOCKOCTU, HopMarb, 1 Bubnnoteka LLOK
ypaBHeHMe NSI0CKOCTU B OTpe3Kax https://m.edsoo.ru/1¢c209e37
7 BekTtopHoe npounsseaeHune 1 Bubnmorera LIOK
https://m.edsoo.ru/1¢c209e37
8 JInHenHble HepaBeHCTBA, NUHENHoe 1 Bubnuoteka LLOK
nporpaMmmmpoBaHune https://m.edsoo.ru/1¢c209e37
9 JInHenHble HepaBeHCTBA, NUHENHoe 1 Bubnuoteka LLOK
nporpaMmmupoBaHue https://m.edsoo.ru/1c209e37
10 AHanuMTnyeckne metoabl pacyéTa yrna 1 Bubnuoteka LUOK
Mexay NpsiMbIMU B MHOTOrpaHHuKax https://m.edsoo.ru/1¢c209e37
11 AHanuTtnyeckne Metodbl pacyéTa yrna 1 Bubnnoteka LLOK

mMexay nioCKoCTAMU B MHOTorpaHHMKax

https://m.edsoo.ru/1¢c209e37




dopmyna paccTosiHUs! OT TOYKM A0

Bubnnoteka LLOK

12 NSIOCKOCTU B KOOpAUHAaTax https://m.edsoo.ru/1¢c209e37
13 HaxoxaeHne pacCcTosiHMM OT TOYKM 0 Bubnnoteka LLOK
NrocKoCTM B Kybe https://m.edsoo.ru/1c209e37
14 HaxoxaeHne pacCcTositHMM OT TOYKM A0 Bbubnuoteka LUOK
NSOCKOCTU B NpaBunbHOW NupaMmmnae https://m.edsoo.ru/1¢c209e37
15 KoHTponbHas pabota "AHanuTtudeckas Bubnuoteka LLOK
reomeTtpua" https://m.edsoo.ru/1¢c209e37
16 CeyveHnsa MHOrorpaHHMKOB: Bubnuoteka LLOK
CTaHOapTHbIE MHOrOrpaHHUKK https://m.edsoo.ru/1¢c209e37
17 CeyveHnsa MHOrorpaHHMKOB: MeToq Bbubnuoteka LUOK
cnenos https://m.edsoo.ru/1¢c209e37
YEeHUs1 MHOrOrpaHHNKOB:
18 STZHZapTHHZ :HF())?)KOCTVIO nepeceyeHus Bubnuorexa LIOK
. https://m.edsoo.ru/1c209e37
NPSAMbIX N NNIOCKOCTEN
19 MapannenbHble NpsiMble U NIOCKOCTU: Bubnnoteka LLOK
napannesibHble cevyeHus https://m.edsoo.ru/1¢c209e37
20 MapannenbHble NpPsiMble U NNIOCKOCTU: BubnuoTteka LUOK
Pac4E€T OTHOLLEHNN https://m.edsoo.ru/1¢c209e37
MapannenbHble NpsMblE U NITOCKOCTHU:
21 yrnil mMexay CerLFI).l,VIBalOLLWIMVICFI Bubnmorexa LIOK
https://m.edsoo.ru/1¢c209e37
NpPAMbIMN
MepneHanKkynspHble NpsiMble U
22 NSIOCKOCTU: CTaHA4apTHbIE Napsbl Bubnuoteka LLOK

nepneHankynAapHbIX NSOCKOCTEN U
npAMbIX, CUMMEeTPUN MHOTorpaHHMKOB

https://m.edsoo.ru/1¢c209e37




MepnenankynsipHble NpsiMble U

Bubnmnoteka LLOK

23 NOCKOCTY: TEOPEMa O TpeX https://m.edsoo.ru/1¢c209e37
nepneHankynsapax
20 | nngeoemn: chmcnars A B Bunuotera LIOK
’ A https://m.edsoo.ru/1¢c209e37
MHOrorpaHHuMKax
25 ES:S P;';l’zimlggmozgwm nbl Ans Bubnuorexa LIOK
Y . , POPMYTIBLA https://m.edsoo.ru/1c209e37
nnowaaen, coobpaxeHus nogobus
26 nljll:s:g prec;vlljml;l(ggmczgmm nbl AnNs Bubnmorera LIOK
y y » POPMYTIBI A https://m.edsoo.ru/1c209e37
nnowiagen, coobpaxeHmsa nogobus
27 nljll:s:g prec;vlljml;l(ggmczgmm nbl AnNs Bubnmorera LIOK
y y » POPMYTIBI A https://m.edsoo.ru/1c209e37
nnowagen, coobpaxeHmsa nogobus
28 | moupe nosspsomeR, pespesaiat Burmorexa LIOK
tian P » Pasp https://m.edsoo.ru/1c209e37
Ha YacTu, coobpaxkeHus nogobus
20 | o nosspsomeR, pespesaiat Bumorexa LIOK
than P » basp https://m.edsoo.ru/1c209e37
Ha YacTu, coobpaxeHusa nogodus
o e e e
P i https://m.edsoo.ru/1c209e37
MHOrorpaHHNKOB
31 O6bém Tena. O6bem NPAMOYrosibHOro Bbubnuoteka LUOK
napannenenunena https://m.edsoo.ru/1¢c209e37
32 3apaum 06 yaBoeHumn kyba, o Bubnuoteka LLOK

KBagpaTtype Kyba; o Tpucekumm yrna

https://m.edsoo.ru/1c209e37




CTtepeomeTpuyeckne 3agayn,

Bubnmnoteka LLOK

33 CBsi3aHHblE C 06 BHEMOM NPSAMOYrofIbHOro https://m.eds00.ru/16209e37
napannenenunega
34 | Lamcnonmon oGuna npAOYTONSHOTS BuGrmorexa LIOK
pAMOoy https://m.edsoo.ru/1¢c209e37
napannenenunega
N - Bubnuoteka LUOK
35 O6BEM npsimoit Mpu3me https://m.edsoo.ru/1¢c209e37
36 S;:SaeHonllleeT zmszjslmci:ﬁf:;mc’ﬁbémoa Bubnmorera LIOK
- https://m.edsoo.ru/1c209e37
NPSAMON NPU3MBbI
37 MpuknagHble 3agayun, CBA3aHHbIE C Bubnmnoteka LLOK
0ObEMOM NpAMON NPU3MbI https://m.edsoo.ru/1¢c209e37
[ e
peA y pana. https://m.edsoo.ru/1c209e37
HaKITOHHOM MPU3MbI
|
pea pana. https://m.edsoo.ru/1¢c209e37
nupammapl
10 | Omernenme oOuwos mupaa ¢ Bunmorexa LIOK
P A https://m.edsoo.ru/1¢c209e37
oOLwmm yrnom
41 | Ormouseno ccuaws mupa BuEnmorera LIOK
P A https://m.edsoo.ru/1¢c209e37
ooLwmm yrnom
CTepeomeTpmqectfme 3agauu, ) BubnvoTeka LIOK
42 CBsi3aHHblE C 06BEMaMKM HAKMOHHOM

npU3Mmbl

https://m.edsoo.ru/1¢c209e37




CTtepeomeTpuyeckne 3agayn,

Bubnnoteka LLOK

43 CBsi3aHHble C 06 bEéMamMM Nnpamunabl https://m.edsoo.ru/1¢c209e37
MpuknagHbl YA NOT " &
44 Tepn" c?aﬂlsa:Hi?él ?; o6b(?éM?)“n:eHacz§§5r;;l Bubnmorexa LIOK
’ https://m.edsoo.ru/1¢c209e37
npu3mMbl
45 MpuknagHbie 3agaym no teme "O6bEMBI Bbubnuoteka LUOK
Ten", cBA3aHHble ¢ 06bEMOM NpamMmnabi https://m.edsoo.ru/1¢c209e37
46 MpumeHeHne 06bEMOB. Bbluncnenue Bubnuoteka LUOK
PaCCTOAHNSA A0 NIIOCKOCTH https://m.edsoo.ru/1¢c209e37
47 KoHTponbHas paboTa "O6bEém Bubnuoteka LLOK
MHOrorpaHHuka" https://m.edsoo.ru/1¢c209e37
UnMHApuYeckas NOBEPXHOCTb,
48 I<;||6pa3yﬂr<§)u.l,me LI,VIJ'IVIH,EI,pVFI)‘-IeCKOVI Bubmmoreka LIOK
https://m.edsoo.ru/1¢c209e37
NOBEPXHOCTM
49 LUnnuHap. MNMpamon kpyroBon umnuHap. Bbubnuoteka LUOK
Mnowagb NOBEPXHOCTU LUMNMHApa https://m.edsoo.ru/1¢c209e37
50 KoHunuyeckasi noBepxHOCTb, 0bpasytoLine Bubnuoteka LLOK
KOHMYecKon noBepxHocTn. KoHyc https://m.edsoo.ru/1c209e37
51 CeueHune KoHyca NiIoCKOCTbIO, Bubnnoteka LLOK
napannesibHon NII0CKOCTU OCHOBAHUSA https://m.edsoo.ru/1¢c209e37
50 Yce4éHHbI KoHYyC. N306paxeHune BubnuoTteka LUOK
KOHYCOB U YCEYEHHbIX KOHYCOB https://m.edsoo.ru/1c209e37
53 Mnowanb GOKOBOW NOBEPXHOCTU U Bubnmnoteka LLOK
MOJSTHOW MOBEPXHOCTU KOHYCa https://m.edsoo.ru/1c209e37
54 Mnowagb OOKOBOW NOBEPXHOCTU U Bubnuoteka LUOK
NOJSTHOM MNOBEPXHOCTU KOHYCa https://m.edsoo.ru/1¢c209e37
55 CrepeomeTpuyeckune 3agadn Ha Bbubnuoteka LUOK

OOKa3aTesibCTBO U BblYUCIIEHNE,

https://m.edsoo.ru/1¢c209e37




NOCTPOEHNEM CEeYEeHU uunmHapa,
KOHyca

CTtepeomeTpuyeckune 3agadn Ha
AoKas3aTenbCTBO U BblYUCTIEHNE,

Bubnnoteka LLOK

56 NOCTPOEHNEM CEeYEeHU uunmHapa, https://m.edsoo.ru/1¢c209e37
KOHyca
57 MpuknagHble 3agayn, cBA3aHHbIE C Bubnuoteka LUOK
LMNUHAPOM https://m.edsoo.ru/1¢c209e37
58 MpuknagHble 3agayn, cBA3aHHbIE C Bbubnuoteka LUOK
LMNUHAPOM https://m.edsoo.ru/1¢c209e37
Bubnnoteka LLOK
59 Cepepa v wap https://m.edsoo.ru/1¢c209e37
MNepeceyveHune cdepbl 1 Wapa ¢
60 nné)cxocn:ro. Ka(fa:me mapz n copepsl Bubnmorexa LIOK
https://m.edsoo.ru/1¢c209e37
NMOCKOCTbI. Bua n nsobpaxenune wapa
MNepeceyveHune cdepbl 1 Wapa ¢
61 nngcmcn:ro. Ka(fa:me Luapg n cdepsl Bubnmorera LIOK
https://m.edsoo.ru/1¢c209e37
NMOCKOCTbI. Bua n nsobpaxeHune wapa
62 YpaBHeHue cdepsl. Mnowagb chepsbl 1 Bubnnoteka LLOK
eé vacren https://m.edsoo.ru/1¢c209e37
Bubnmnoteka LLOK
63 CummeTpus cdepbl 1 Wwapa https://m.edsoo.ru/1c209e37
CtepeomeTpuyeckme 3agaym Ha
64 J0Ka3aTeNbCTBO U BblMMUCNEHME, Bbubnuoteka LUOK
CBsi3aHHblE CO Chepomn U LapomM, https://m.edsoo.ru/1¢c209e37
NOCTPOEHNEM UX CEYEHUI MIOCKOCTbIO
65 CrepeomeTpuyeckune 3agadn Ha Bbubnuoteka LUOK

OOKa3aTesibCTBO U BblYUCIIEHNE,

https://m.edsoo.ru/1¢c209e37




CBsi3aHHblE CO CHEePON U LLApPOM,
NOCTPOEHNEM UX CEYEHUIN NITOCKOCTLIO

MpuknagHble 3agayum, CBA3aHHbIE CO

Bubnnoteka LLOK

66 chepon n wapom https://m.edsoo.ru/1¢c209e37
[MoBTOpEHME: OKPY>KHOCTbL Ha
67 nnocmpcm Bbl‘-ll/rI)ZJ'IeHVIﬂ B OKPY>XHOCTHU Bubnmorexa LIOK
’ ’ https://m.edsoo.ru/1c209e37
CTaHaapTHble nogobus
68 PasnunyHble komOnHaumm Ten BpalleHms Bubnuoteka LUOK
N MHOTOrpaHHMKOB https://m.edsoo.ru/1¢c209e37
69 3agayu no Teme "Tena n NOBEPXHOCTU Bubnuoteka LLOK
BpaLleHuns" https://m.edsoo.ru/1¢c209e37
70 3agaym no Teme "Tena n NOBEPXHOCTU Bbubnuoteka LUOK
BpaweHnsa" https://m.edsoo.ru/1¢c209e37
71 KoHTponbHas pabota "Tena n Bubnuoteka LLOK
NOBEPXHOCTUN BpaLleHns" https://m.edsoo.ru/1¢c209e37
79 O6bém unnuugpa. Teopema 06 06bEME Bubnnoteka LLOK
NpPAMOro unnuHapa https://m.edsoo.ru/1¢c209e37
BbluncneHne o6,EMOB TeN € NOMOLLbIO
73 onpenenéHHoro nHTerpana. OG‘bél\lllu Bubnmorera LIOK
https://m.edsoo.ru/1¢c209e37
KOHyca
74 Mnowaan 60KoBOW M NOSHOM BubnuoTteka LUOK
NOBEPXHOCTM KOHYyCa https://m.edsoo.ru/1¢c209e37
T MeTpuY
75 SB:::)aeHOHbleez stﬁii:sss;méesbémos Bubnmorexa LIOK
https://m.edsoo.ru/1¢c209e37
uunuHapa, KoHyca
76 MpuknagHbie 3agaym no teme "O6bEMBI Bbubnuoteka LUOK

W nnowaan noBepxHocten ten"

https://m.edsoo.ru/1c209e37




O6bém Wwapa 1 LWapoBOro CekTopa.
Teopema 06 o6bEMe wapa. MNnowagb
chepbl. CTepeomeTpryeckme 3agaun,

Bbubnuoteka LUOK

" CBSi3aHHbIE C BblYMCNEHMEM OOBLEMOB https://m.edsoo.ru/1¢c209e37
Lapa, LWapoBOro CermeHTa 1 LapoBoro
cekTopa
MpuknagHbie 3agaym no teme "O6bEMBI
Ten", cBs3aHHbIE C O6BEMOM Lapa n
78 nnowagbio cgepsbl. COOTHOLIJeHVFI)FI Bubmmoreka LIOK
- https://m.edsoo.ru/1c209e37
Mexay nnowagsaMm noBepxXHOCTEN U
0b6bEMamMm Nogo0BHbIX TEN
MooobHble Tena B NPOCTpaHCTBE.
N3meHeHne ob6bEéma npu nogobumn.
79 CtepeomeTpuyeckune 3F;naqﬂ Bubnmorera LIOK
. https://m.edsoo.ru/1c209e37
CBsI3@aHHbIE C BblYMCIIEHMEM OOBHLEMOB
Ten v nnowagen NoBEPXHOCTEN
80 KoHTponbHas pabora "lNnowagun Bubnuoteka LUOK
NOBEPXHOCTN N OOBLEMBI Kpyrbix Ten" https://m.edsoo.ru/1c209e37
BMXKEHMS NPOCTPAHCTBA.
81 gTo6pa>KeHvF|);|. ,D,EI/I)KGHI/IFI N paBeHCTBO Bubnuorexa LIOK
5 N https://m.edsoo.ru/1¢c209e37
duryp. ObLme CBOMCTBA ABMXKEHUN
Buabl oBuxkeHun: napannenbHblii
82 nepeHoc, LeHTpanbHasa cuMmMeTpus, Bubnuoteka LLOK
3epkarnbHasi CMMMeTpUsi, MOBOPOT https://m.edsoo.ru/1¢c209e37
BOKPYr NpsiMOM
83 MpeobpasoBaHuda nogobus. MNMpamas n Bubnuoteka LUOK
chepa Aunepa https://m.edsoo.ru/1c209e37
84 "eomeTpuyeckne 3agadn Ha Bbubnuoteka LUOK

npuMmeHeHmne aBmxeHuna

https://m.edsoo.ru/1¢c209e37




KoHTponbHas paboTa "BekTophbl B

Bubnnoteka LLOK

85 npocTtpaHcTee" https://m.edsoo.ru/1c209e37
O6o6watowiee nostopeHme 11 NOHATUI
N METOOOB K reometpum 10-11

86 KnaiczgocmngecnjaTeMZaimz 3Ha2m7|: Bubnmorexa LIOK
Y ’ https://m.edsoo.ru/1c209e37
MapannenbHOCTb NPAMbIX U
NIoOCKOCTEN B NpOCTpaHcTBe"
O6o6watowiee nosropeHme 11 NOHATUI

87 n MmeToaoBs Kypca reomeTtpun 10-11 Bubnuoteka LLOK
KraccoB, cuctemaTtmsaumsi 3HaHUM: https://m.edsoo.ru/1¢c209e37
"BekTopbl B npocTpaHcTee"
O6ob6watouiee nosropeHne 11 NOHATUI

88 n meToaoBs Kypca reomeTtpun 10-11 Bubnuoteka LLOK
KraccoB, cMctemaTtmsaumsi 3HaHUM: https://m.edsoo.ru/1¢c209e37
"BekTopbl B npocTpaHcTee"
O6o6watouiee nosropeHne 11 NOHATUI

89 n metoaos Kypca reometpumn 10-11 Bbubnuoteka LUOK
KraccoB, cuctemaTtmsaumst 3HaHUM: https://m.edsoo.ru/1¢c209e37
"O6bemM MHororpaHHuka"
O6o6watouiee nostopeHne 11 NOHATUI

90 n metonos Kypca reometpumn 10-11 Bbubnuoteka LUOK
KraccoB, cuctemaTtmsaumst 3HaHUM: https://m.edsoo.ru/1¢c209e37
"O6bemM MHororpaHHuka"
O6o6watouiee nosropeHne 11 NOHATUI
N MeToO0B Kypca reomeTpumn 10—11 BubnvoTeka LIOK

91 Knaccos, cMcteMatmsaumns 3HaHum:

"INnowaan NoBEpXHOCTN N OO BLEMBI
Kpyrnbix Ten"

https://m.edsoo.ru/1¢c209e37




O6o6watowiee nosropeHme 11 NOHATUI
n metoaos Kypca reometpumn 10-11

Bubnuoteka LUOK

92 ,',maCCOB’ crcTemarisaums 3Ha+.|.mm: https://m.edsoo.ru/1¢c209e37
Mnowanm NnoBEPXHOCTM N OB BHLEMDI
Kpyrnbix Ten"

Bubnnoteka LLOK
93 ViToroast KoHTponeHas pabota https://m.edsoo.ru/1¢c209e37
Bubnnoteka LLOK

4 ViToroast KoHTponeHas pabota https://m.edsoo.ru/1¢c209e37

95 MoBTOpeHne, 0606LLeHNne 1 Bbubnuoteka LUOK
cucTtemaTusaums 3HaHum https://m.edsoo.ru/1c209e37
NcTopus pa3sBuTus CTEPEOMETPUN KaK

9% HayKkun 1 €€ posib B pasBuTun Bbubnuoteka LUOK
COBPEMEHHbIX UHXEHEPHbIX U https://m.edsoo.ru/1¢c209e37
KOMMbIOTEPHbLIX TEXHONOMNI
NcTopus pasBuTus CTEPEOMETPUN KaK

97 HayKku 1 eé posib B pasBuTumn Bubnuoteka LLOK
COBPEMEHHbIX MHXEHEPHbIX U https://m.edsoo.ru/1c209e37
KOMMbIOTEPHbLIX TEXHOMOMNI
NcTopus pa3BuTus CTEPEOMETPUN KaK

98 HayKu 1 eé posib B pasBuTun Bubnuoteka LLOK
COBPEMEHHbIX MHXEHEPHbIX U https://m.edsoo.ru/1¢c209e37
KOMMbIOTEPHbLIX TEXHONOMNI
NcTopus pa3BuTus CTEPEOMETPUN KaK

99 HayKku 1 eé posib B pasBuTumn Bubnuoteka LLOK

COBpPEMEHHbIX UHXXEeHEPHbIX N
KOMMbIOTEPHbIX TEXHONOormm

https://m.edsoo.ru/1¢c209e37




NcTopusa passutusi ctepeoMeTpum Kak
HayKku 1 eé ponb B pasBuTUK

Bbubnuoteka LUOK

100 COBPEMEHHbIX UHXEHEPHbIX U 1 https://m.edsoo.ru/1¢c209e37
KOMMbIOTEPHbLIX TEXHONOMNI
NcTopus pasButna ctepeomeTpun Kak

101 HayKku 1 eé posib B pasBuTun 1 Bubnuoteka LLOK
COBPEMEHHbIX UHXEHEPHbIX U https://m.edsoo.ru/1¢c209e37
KOMMbIOTEPHbLIX TEXHOMOMNI
NcTopus pa3Butna ctepeomeTpun Kak

102 HayKku 1 eé posib B pasBuTumn 1 Bubnuoteka LLOK

COBpPEMEHHbIX UHXXEeHEPHbIX 1
KOMMNbOTEPHbIX TEXHOMOormm

https://m.edsoo.ru/1c209e37

OBLUEE KONMYECTBO YACOB IO
NMPOrPAMME

102




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATENIbHOM NPOrPAMMbI

10 KINACC
Kop .
NpoBepsieMble NpeaMeTHbIe pe3yfbTaTbl OCBOEHUS OCHOBHOM
npoBepsiemMoro 3
ob6pa3oBaTenbHOM NporpamMmmMbl cpegHero obwero o6pasoBaHus
pe3ynbTaTta
7 eomeTpus
71 OnepupoBaTtb NOHATUAMM: TOYKA, NPAMas, NIIOCKOCTb
79 MpUMEHATb aKCMOMbI CTEPEOMETPUN U CREACTBUS U3 HUX NPU peLleHnn
) reomeTpuyeckux 3agad
73 OnepupoBaTtb MOHATMAMU: MNapannenbHOCTb WM NepneHAnKYNsipHOCTb
) NPSIMbIX U MOCKOCTEN
74 KnaccudgpumumpoBaTb B3aMMHOE pacrnofioXeHue MNpAMbIX U MI0CKOCTEN B
' NpPOCTPaHCTBE
OnepupoBaTb MOHATUAMW: OBYrpaHHbIA Yron, rpaHu ABYrpaHHOro yrna,
7.5 pebpo ABYyrpaHHOro yrna, NMUHENHbIN yron ABYrPaHHOro yrna, rpagycHas
Mepa OBYrpaHHoOro yrna
76 OnepupoBaTb MNOHATUAMMW: MHOTOTPAHHMK, BbIMYKMbLIA U HEBbLIMYKIIbINA
’ MHOFOrpaHHMK, 3NeMEHTbl MHOrorpaHH1Ka, NPaBubHbIA MHOFOrpPaHHUK
77 PacnosHaBaTb OCHOBHble BWAbl MHOFOrpaHHWKOB (Nupamuga, npuama,
' NPsSIMOYrofbHbIN Napannenenunea, Kyo)
KnaccucpumumpoBate  MHOrorpaHHuky,  BblbMpass  ocHOBaHus  Ans
7.8 Knaccudpukauumn (BbiNyKknble U HEBbINYKNble MHOrOrpaHHWKK, NpaBuibHbIE
MHOFOrpaHHUKN, NPSIMbIE€ U HAKMOHHbIE NPU3MbIl, Napannenenunenbl)
7.9 OnepupoBaTtb NOHATUAMMU: CeKyLLasa MNAOCKOCTb, CEY4EHNE MHOrOrpaHHNKOB
710 O6bACHATL NPMHUMMNBI NOCTPOEHNS CEYEHNIN MHOTOrPaHHMUKOB, NUCMOMb3Yys
' MeTo[, creaos
CTpouTb Ce4vyeHusi MHOrOrpaHHWKOB METOAOM CrefoB, BbIMNOSHATb
7.1 (BBIHOCHbIE) MMOCKNE YEPTEXM U3 PUCYHKOB NPOCTbIX 0OBEMHBIX huryp:
BUA cBepxy, cOOKy, CHU3Y
Pewatb 3agayn Ha HaxoXgeHne reomeTpudecknx BenNnYmMH no obpasuam
UNn anropuTMam, MPUMEHNAA W3BECTHblE aHanuTUYeckue MeToabl Mnpu
712 peLeHNNn CTaHOapTHbIX MaTeMaTM4yeckKmx 3agady Ha  BblYMCIEHWE
pPacCTOAHNA MeXxay OBYMSA TOYKamMu, OT TOYKM A0 MPSIMOW, OT TOYKMOO
MNOCKOCTN, MEXAY CKpeLMBaoLLMMNCS NPSiMbIMU
PewaTb 3agaum Ha HaxoXaeHWe reoMeTpuyecknx BenuyMH no obpasuyam
UNu anropuTMam, MPUMEHNAA W3BECTHble aHanuTUYeckue MeToabl Mnpu
713 peleHnn cTaHAapTHbIX MaTemMaTUYeCcKUX 3aJad Ha BblYMCIIEHME YIIIOB
MEXAY CKpeLLMBaloLWMMUCA MNPAMbIMWU, MeXZy MPSMON U MNIIOCKOCTbIO,
MeXAy NAOCKOCTAMMW, OBYIPaHHbIX YrioB
Bblumcnate 06bEMBI 1 NNOLWaan NOBEPXHOCTEN MHOrOrpaHHMKOB (Mpr3ma,
7.14 nupamuga) ¢ npuMmeHeHnem OpMyr, BbIYUCIIATb COOTHOLUEHUS Mexay

nrnowaasmmn noBepxHocten, o6 bEmamm NogoGHbIX MHOTOrPaHHNKOB




OI'IepVIpOBaTb MOHATUAMWN. CUMMETPUA B MPOCTPaAHCTBE, LEHTP, OCb U

715 MOCKOCTb CUMMETPUU, LLIEHTP, OCb M NIIOCKOCTb CUMMETPUM Urypbl
N3BnekaTb, npeobpasoBbiBaTb U WHTEPNpPeTUpoBaTb MHGOpMauuo o
7.16 MPOCTPAHCTBEHHbIX TFeoMeTpuyeckux durypax, npeacTaBneHHyl0 Ha
YyepTexax U pUCyHKax
[MpuMeHATb reomeTpuyveckme akTbl AN peleHust CTepPeoMeTPUYECKNX
7.17 3agay, npegnonaratolmx HECKONbKO LUAroB PELLUEHWsi, eCcnv YCroBUsi
NpUMeHeHus 3agaHbl B ABHOW hopme
718 MpUMEHSITb NPOCTENLIME NPOrPaMMHbIE CPEACTBA M 3NEKTPOHHO-
KOMMYHMKaLNOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKMX 3adau
719 MprBOOUTL NPUMEPbl MaTEMAaTUYECKMX 3aKOHOMEPHOCTEN B npupoae u
XKM3HK, pacno3HaBaTb NPOSIBIIEHNE 3aKOHOB rEOMETPUM B UCKYCCTBE
MpUMEHATb NOMyYeHHbIe 3HAaHMSA Ha NPAKTUKE: aHaNM3npoBaTb pearibHble
CUTyauumn 1 NPUMEHNATb U3YYEHHbIE NOHSATUS B NPOLIECCE MOMCKA PELLEHNS
MaTemMaTu4eckm  cchopMynupoBaHHOM  npobrembl,  MOAeNnMpoBaTb
7.20 peanbHble CUTyauun Ha S3blke reOMeTpuKn, UccrenoBaTb MOCTPOEHHble
MOZENN C UCNONb30BaHNEM reOMETPUYECKMX NMOHATUIA 1 TEOPEM, annapaTa
anrebpbl, pewaTtb NpakTU4eckue 3agayun, CBsi3aHHbIE C HaXOXAEHUEM
reoMeTPUYECKNX BENNYMH
11 KINACC
Kop -
NpoBepsSeMoro npOBEPHEMbIe I'I[BenMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOU
obpasoBaTenbHOW NporpaMmbl cpegHero obuwero o6pasoBaHus
pesynbTaTa
6 reomeTpus
OnepupoBaTb NOHATUAMMU: LUMNUHAPUYECKAA NOBEPXHOCTb, obpasytoime
6.1 UMNUHOPUYECKON MOBEPXHOCTU, UWUIMHAOP, KOHMYecKas MOBEPXHOCTb,
' obpasylolme  KOHMYECKOW  MOBEPXHOCTW,  KOHyC,  cdepuyeckas
NOBEPXHOCTb
6.2 PacnosHaBaTtb Tena BpalleHns (LMNuHApP, KOHyC, cdpepa 1 wap)
6.3 OB6bACHATL cnocobbl NoNy4YeHUs Ten BpaLLleHns
6.4 KnaccudguumpoBaTtb B3anMHOE pacnosioxeHne cepbl U NAOCKOCTU
OnepupoBaTb MNOHATUAMM: LIAPOBOW CETMEHT, OCHOBaHME CErMeHTa,
6.5 BbICOTa CErMeHTa, WapoBOM Cron, OCHOBAHWE LLIAPOBOro Crosi, BbicOTa
LLIAPOBOrO Cros, LWAapOBOWN CEKTOP
6.6 Bolumcnate 06bEMBLI M nnowagn MNOBEPXHOCTEM TEN BpallEHWs,
' reoMeTpu4ecKknx Ten ¢ npuMeHeHnemMm opmyn
OnepupoBaTb MNOHATUAMM: MHOrFOrpaHHUK, BMWCAHHbLIN B cdepy W
6.7 ONUCaHHbIN OKONO cdepbl, cdpepa, BNMCaHHAst B MHOMOrpaHHUK Unu Teno
BpaLleHnsa
6.8 BblumMcnsaTb COOTHOLLEHUA MeXay nnoLwagsamMm noBepxHoCcTen n oo bEmamm

noaobHbIX Ten




6.9

N3o6paxaTb M3ydyaemble oUrypbl OT PYKM U C NMPUMEHEHMEM MNPOCTbIX
4YEepPTEXKHbIX MHCTPYMEHTOB

6.10

BbINONHATL  (BbIHOCHbIE) MMIOCKME YepTeXM U3 PUCYHKOB MPOCTbIX
00BEMHBLIX uryp: Buag cBepxy, COOKy, CHU3Y; CTPOUTb CeYeHus Ten
BpaLLeHuns

6.11

N3BnekaTb, WHTEpPNpeTMpoBaTb M MNpeobpasoBbiBaTb MHGOPMaUMIO O
NMPOCTPAHCTBEHHbLIX FEeOMeTpUYeckux durypax, npeacTaBneHHylo Ha
yepTexax U pucyHkax

6.12

MpumeHaTb reomeTpuyeckne dakTbl NS peLleHns CTepeoMeTpUIeCcKmnx
3agad, npegnonararlmMx HECKONbKO LWaroB peLUeHUs, ecrnv ycrnosus
NnpPMMeEHeHNs 3agaHbl B SBHOW chopme

6.13

OnepupoBaTb NOHATMEM: BEKTOP B NPOCTPAHCTBE

6.14

BbINOMHATL [OEWCTBUS CINOXEHUS BEKTOPOB, BbIYUMTAHUS BEKTOPOB MU
YMHOXEHUS BEKTOpa Ha 4mMCno, OOBACHATb, KaKMMW CBOWCTBAMU OHWU
obnapatoT

6.15

MpuMeHATbL NpaBuUNo Napannenenuneaa npu CrnoXeHun BEKTOPOB

6.16

OnepupoBaTb MOHATUSIMU: [OEKapTOBbl KoopAMHaTbl B MPOCTPAHCTBE,
BEKTOp, MOAyrfb BEKTOpa, PaBEeHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA,
Yyron Mexay BeKTopamu, CKansipHoe nNpov3BeAeHWe  BEKTOPOB,
KONNMHeapHble N KOMMIaHapPHbIE BEKTOPbI

6.17

HaxoguTb CyMMYy BEKTOPOB W npou3BedeHne BEKTOpa Ha 4ucrno, yron
MeXay BEKTOpPaMU, CKandapHoOe npoun3seneHune, packragbiBaTb BEKTOP MO
ABYM HEKOINIMHeapHbIM BEKTOPpaM

6.18

3agaBaTtb NNOCKOCTb YpaBHEHNEM B IEKAPTOBOW CUCTEME KoopaAUHAT

6.19

PelwaTb npocTeine reomeTpuyeckne 3agadm Ha NnpuMMeHeHne BEKTOPHO-
KoopAnHaTHOro Metoaa

6.20

PewaTtb 3agayun Ha [okas3aTenbCTBO MaTeEMaTUYECKMX OTHOLUEHMA W
HaxoXxgeHne reomeTpmuy4eckmnx BermMYMH Mo o6pa3L|,aM nnn anropuntMam,
npuMmeHaa M3BECTHbIE MeTOoabl npu peweHnn CTaHOAapPTHbIX
MaTeMaTn4eCKnx 3agad

6.21

MpumMeHaTb npocTenwme nporpaMMHble CpefcTBa WM ONEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMbI NPU peLleHnn CTepeoMeTpu4ecknx 3agad

6.22

MpuBOANTL MPUMEpPbLI MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B mnpupoae U
KM3HW, pacrno3HaBaTb NPOSIBIIEHNE 3aKOHOB reOMETPUM B UCKYCCTBE

6.23

MNpUMeHATb NoNyYeHHbIe 3HAHUS Ha NPaKTMKe: aHanM3npoBaTb pearbHble
CUTyaumm 1 NPUMEHSITb N3YYEHHbIE MOHSATMS B MPOLIECCE NOMCKA peLLeHns
mMaTemaTuyeckm  copMynMpoBaHHOM  Mpobrnembl,  MoAenupoBaTb
pearbHble CUTyauun Ha si3blke reoMeTpuu, UCCneaoBaTb MOCTPOEHHbIe
MOOENM C MWCMOSNIb30BAHMEM T[EOMETPUYECKMX TOHATUA U  Teopem,
annapaTa anrebpbl, pelwaTtb MpaKTUYeckMe 3agayu, CBSA3aHHble C
HaxoXOeHUeM reoMeTPUYECKUX BENMUUYNH




NMPOBEPAEMBIE 3JIEMEHTbI COOEP>XXAHUA
10 KINNACC

Kop | MpoBepsieMbin aneMeHT coaepxaHus

7 | eomeTtpus

OCHOBHble MOHATUS cTepeoMeTpun. Toudka, npsiMasi, MIOCKOCTb, MPOCTPaHCTBO.
7.1 | NoHsiTne 06 akcMoOMaTUYECKOM NMOCTPOEHMN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN
N CNEeACTBUS U3 HUX

BsaumHoe pacnonoxeHue nNpsMbIX B NPOCTPAHCTBE:  MNepecekaroLmecs,
napannenbHble W cKkpewmBawwmecs npsamble. [lapannenbHOCTb NPAMbIX Y
NNOCKOCTEN B MPOCTPAHCTBE: naparnnenbHble rMpsMble B MNPOCTPaHCTBE,
napannenbHOCTb TPEX MNPAMbIX, MapannenbHOCTb NPSAMOWM U NITIOCKOCTU. YrnbIC
COHanpaBfieHHbIMW  CTOPOHaMW, Yrosl  Mexay npsMbiMKM B MPOCTPaHCTBE.
lNapannenbHOCTb NNOCKOCTEN: NapannenbHble NIOCKOCTMU, CBONCTBA NapansesibHbIX
nnockocTen. MNMpocTenwmne NnpoCTpaHCTBEHHbIE (PUTYPbI HA NSTIOCKOCTU: TeTpaaap, Kyb,
napannenenunes, NOCTPOEHNE CEYEHNI

7.2

[MepneHouKynApHOCTb MPSMON M MNMIOCKOCTU: NeprneHauKynspHble MpsMble B
NPOCTpPaHCTBE, NpSAMbIE NapannenbHblie U NepneHANKYNSapHbIE K NIIOCKOCTU, NPU3HaK
nepneHanKynsapHOCTM NPSMOUN 1 NNOCKOCTU, TeopeMa O NPSMON NepneHAnKynApHoOm
NNOCKOCTU. YTNbl B NPOCTPAHCTBE: Yron Mexay NpAMon U NNOCKOCTbIO, ABYrPaHHbIN
yron, JIMHENHbIN yron AByrpaHHoro yrna. lNepneHankynsap u HakrmoHHbIE: paccTosiHue
OT TOYKM [0 MIOCKOCTU, PacCTOAHNE OT NPAMOM 0 NIOCKOCTU, NPOeKUns urypbl Ha
NNOCKOCTb. [lepneHanKynsapHOCTb MIOCKOCTEN: NPU3HAK NeprneHanKynsapHOCTU ABYX
nnockocTen. Teopema o TpPEX NeprneHanKynsapax

7.3

MoHsATME MHOrorpaHHUKa, OCHOBHblE 3MEMEHTbl MHOTOrpaHHWKa, BbIMYKble W
HeBbINyKNble MHOrOrpaHHWKK, pasBEpTKa MHororpaHHuka. [puama: n-yronbHasi
npu3ama, rpaHy U OCHOBaHWUS MPU3Mbl, NpsiMas M HakNoHHas Npu3Mbl, GokoBasi U
nofiHasi NOBEpPXHOCTb Npu3Mbl. [Mapannenenunen, NPsSIMOYrorbHbIN Napannenenvnes
n ero ceoncTea. Mupamuaa: n-yronbHas nupaMmuaa, rpaHu U OCHOBaHWE Nupamuabl,
7.4 | 6okoBasi M NOrHasi NOBEPXHOCTb MMpaMuabl, NpaBuUiibHas U yCeYEHHas nupamuaa.
OnemeHTbl nNpuambl U nupamuabl. [paBuUfibHbIE  MHOTOFPaHHUKKU:  MOHSTUE
NPaBWUMbHOTO MHOrOrpaHHMKa, MpaBuInibHas MpuaMa M npaBufibHas nNupamuaa,
npaBunbHas TpeyronbHas NupamMuaa u npaBuNbHbIA TeTpasap, ky6. MNpeacraenexHve
O MNpaBWbHLIX MHOFOrPaHHWKaX: OKTal34p, AoAeka’sap W ukocasgpyrme CeveHus
NPU3Mbl U NMpPaMUAbI

CuvMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBbHO TOYKM, NMPSIMOW, NMITOCKOCTH.
7.5 | OnemeHTbl cummeTpuM B NMpamMupax, napannenenunegax, npaBUIbHbIX
MHOrorpaHHuKax

BbluncneHne aneMeHToB MHOFOrpaHHMKOB: pé€Opa, guaroHanu, yrnbl. [nowagb
7.6 | BOKOBOM MOBEPXHOCTM U MOSIHOM MNOBEPXHOCTU MPAMOW MNpu3Mbl, Nnowagb
OCHOBaHun, TeopemMa 0 GOKOBOM MOBEPXHOCTU NpsAMON Npuambl. [nowanb 6okoBon




NMOBEPXHOCTU U MOBEPXHOCTM MNPaBUIIbHOM MMpamuabl, TeopemMa O nrowaan
yceyéHHon nupamugbl. NoHaTre 06 o6véme. O6BLEM Npamuabl, NPU3MbI

7.7

Mopo6Hble Tena B npocTpaHcTBe. COOTHOLLEHUA MEXAY NoLaasMmn NOBEPXHOCTEN,
ob6bEémamm NogoOHbIX TEn

11 KIACC

Kon

npOBepﬂeMblﬁ ANieMeHT coaepxKaHus

6

reomeTpus

6.1

LinnnHgpuyeckasi NOBepXHOCTb, 0Opasytolime LUINHAPUYECKON NOBEPXHOCTH, OCb
UMAMHOPUYECKOM NOBepxXHOCTU. LimnmnHap: ocHoBaHMst U GokoBasi MOBEPXHOCTb,
obpasylwas n ocb, Nnowagb 6OKOBOW M MNOMHOW NOBEPXHOCTH

6.2

KoHnuyeckasi noBepxHOCTb, 06pa3sytoLLne KOHUYECKOM NOBEPXHOCTU, OCb M BEPLUMHA
KOHMYeckon noBepxHOCTU. KOHyc: OCHOBaHME W BeplunHa, obpasywuas n ocb,
nnowaab OOKOBOM M MOSTHOM MOBEPXHOCTU. YCEYEHHbIA KOHYC: obpasyoline u
BbICOTa, OCHOBaHUSA 1 HokoBasi NOBEPXHOCTb

6.3

Cdbepa v wap: ueHTp, paguyc, guameTp, nnowanb noBepxHocTh cdepsbl. BsanmHoe
pacrnonoxeHue cdepbl 1 NIIOCKOCTU, KacaTenbHasa MIoOCcKoCTb K cdpepe, nnollanb

cdepsbl

6.4

N3o6paxeHne Ten BpalleHust Ha nnockocTu. PassépTka umMnuHapa n koHyca

6.5

KombGuHaumm Ten BpalleHnsi 1 MHOrorpaHHUKoOB. MHOrorpaHHuK, onmMcaHHbIN OKOJIo
cepsbl, cdhepa, BNUcaHHasi B MHOrorpaHHUK, Uy Terno BpalleHus

6.6

MoHaTMEe 06 obbéme. OcHOBHble cBoMCTBa OO6bLEMOB Ten. Teopema 06 oObEme
NPAMOYrofibHOro napannenenunega n cneacteus M3 Heé. OOBLEM uunMHApPa,
KoHyca. O6bém wapa n nnowaab cdepsbl

6.7

MopobHble Tenma B npocTtpaHcTBe. COOTHOWEHMS  Mexay nnowaasmn
noBepxHocTen, o6bEMaMmn NoAoOHbIX Ten

6.8

CeyveHnsa uunuHgpa (napannenbHo U nNepneHauKynApHO OCK), CEeYEeHUA KOHyca
(mapannenbHOe OCHOBaHUIO N NPOXoAsLLee Yepes3 BepLUMHY), CeYeHuns wapa

6.9

Bektop Ha nnockoctm u B npocTpaHcTBe. CnoxeHWe U Bbl4MTAHWE BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4ucro. PasnoxeHne BekTopa no TPEM HeKOMMaHapHbIM
BekTopam. [lpaBuno napannenenunena. PeweHve 3apad, CBA3aHHbIX C
npUMeHeHneM npasun JeNCTBUA C BEKTOpaMu

6.10

[MpsmoyronbHas cuctemMa KoopauHat B npocTpaHcTee. KoopaumHatbl BekTopa.
MpocTenwne 3agaym B koopauHaTax. Yron mexay Bektopamu. CkangpHoe
npousseneHVe BEKTOPOB. BbluncrieHne yrroB mexay npsiMbiMU U NAIOCKOCTAMM.
KoopanHaTHO-BEKTOPHLIM MeTO[, Npu peLLeHn reoMeTpruyYeckmx 3agav




NMPOBEPAEMBIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUA OCHOBHOW OEPA30BATEJIbHOW NPOrPAMMbI CPEAHEIO
OBLLEIr0 ObPA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHuA

NMpoBepsieMble Tpe60BaHUA K NpeAMETHbIM pe3yribTaTaM OCBOEHUA
OCHOBHOM ObOpa3oBaTesibHOM NporpamMmmbl cpegHero obwero o6pasoBaHus

BnageHne wmetogamu OokasaTenbCcTB, anroputMamMum peLlleHus 3agau;
ymeHne dopMynMpoBaTtb W ONepupoBaTb MOHATUSIMWU: OnpeaeneHue,
akcmoma, Teopema, CcrneacTtevMe, CBOWCTBO, NPU3HaK, [4OKa3aTenbCTBO,
paBHOCUIbHbIE (POPMYNIMPOBKKU; MPUMEHATbL UX; YMEHue ¢opmynupoBaTb
obpaTHOEe ¥ NPOTMBOMOMOXHOE YTBEPXAEHWE, MNPUBOOUTL MpPUMEpPbLlI U
KOHTpPNpUMepbl, UCMNoOSb3oBaTb METO4  MaTeMaTU4eCcKon  UHAYKuuu;
NpoBOAMTbL [AOKasaTelNbHble pacCyXOeHus rnpu pelweHnn 3agad, oueHuBaTb
NOrNYECKYH0 NPaBUITbHOCTb PaCcCyXOeHUN; YMeHne onepupoBaTb NOHATUAMU:
MHOXeCTBO, MNOAMHOXECTBO, Onepauun Hah MHOXeCTBaMu; YMeHue
MCMNOMb30BaTb  TEOPETUKO-MHOXECTBEHHbIN  annapat Aans  onucaHus
peanbHbIX NPOLIECCOB U SIBMEHUM MU NPU pelleHun 3agad, B TOM 4vucre 13
ApYyrux y4yeOHbiXx NpeaMeToB; YMEHMEe OnepupoBaTb MOHATUSAMK: rpadq,
CBA3HbIN rpadp, OepeBO, UMKN, rpad Ha MrocKoCTU; yMeHue 3ajaBaTtb U
onucbiBatb rpadbl pasnuyHbiMKM cnocobamu; ucnonb3oBaTh rpadbl npu
peleHnn 3agad

YMeHve onepupoBatb MOHATUAMU: HaTyparbHOE YUCIo, Lenoe 4YuUcro,
CTerneHb C UenbiM nokasaTernemM, KOpeHb HaTypasribHOW CTeneHwn, CTeneHb C
pauuoHanbHbIM nokasaTenem, CTerneHb C OeNUCTBUTENbHbIM NnokasaTtenem,
norapudm ymcna, CUHYC, KOCUHYC U TaHreHC NPoOM3BOSIbHOIO Yncna, ocTaTok
no MoAymno, paumoHanbHOe 4YUCNO, MppauMoHaribHOe YUCMOo, MHOXecTBa
HaTypanbHbIX, UenblX, pauuoHanbHbIX, OEUCTBUTESNbHbIX YUCEN; YMeHue
nUcnonb3oBaTb MNPU3HAKM OEefMMOCTW, HauMeHblMA obWwnin genutens wm
HanmeHblLee obuiee kpaTHoe, anropuTm EBknuga npu pewweHun 3apav;
3HaKOMCTBO C PasfuyHbIMU MO3ULMOHHBIMU CUCTEMaMWN CYUCTIEHUS; yMEHME
BbIMNOSIHATL BbIYMUCIIEHNE 3Ha4YeHUrM U npeobpas3oBaHUs BbIPaXEHUA CO
cTeneHsamMuM w norapudmamu, npeobpasoBaHMs ApPOBHO-paLMOHarbHbIX
BblpaXeHWU; YMEeHue orepupoBaTb MOHATUAMU: MOCNeaoBaTENbHOCTb,
apudmeTudeckaa nporpeccusl, reomeTpudeckas nporpeccusd, 6ecKkoHe4yHo
ybbiBatoLan reomeTpuyeckas nporpeccus; ymeHue 3agaBaTtb
nocrnegoBaTenbHOCTU, B TOM YUCME C MOMOLLbI0 PEKYPPEHTHBLIX DOPMYIT;
yMeHue onepupoBaTb MOHATUSAMWU: KOMIMJIEKCHOE YMCIIO, COMPAXEHHbIE
KOMMMEKCHbIe 4Yucrna, MoAdyrfb M apryMeHT KOMMMEKCHOro 4ucna, dopma
3anucuM KOMMMEKCHbIX 4ucen (reomeTpuyeckas, TPUrOHOMeTpuyeckass |
anrebpaunyeckad); ymeTb NPOU3BOANTL apudMeTUYecKne [encTsna C
KOMMNMEKCHbIMW  Yucrnamu;  NpuBOAUTL  MPUMEPbl  UCMONb30BaHUA
KOMIMMEKCHbIX 4uCer; onepupoBaTb MOHATUAMWU: MaTpuua 2x2 u 33,
onpegenuTenbs MaTpuLbl, reOMeTPUYECKUI CMbICI onpeaenuTens




YMeHue onepupoBaTb MOHATUAMM: pauMOHalnbHble, UWppaunoHarbHble,
rnokasaTeribHble, CTeneHHble, norapupmMmmnyeckme, TPUrOHOMETpUYEcKue
YpaBHEHUSA U HEPaBEHCTBA, X CUCTEMBbI; YMEHNE OnepupoBaTb NOHATUSAMM:
TOXOECTBO, TOXAECTBEHHOE npeobpa3oBaHve, ypaBHEHWe, HepaBeHCTBO,
cucTemMa ypaBHEHUA W HEPaBeHCTB, pPaBHOCUIBbHOCTb  YpaBHEHWUM,
HepaBEeHCTB U CUCTEM; YMEHME peLlaTb ypaBHEHUS, HEPaBEHCTBA U CUCTEMBI
C MNOMOLLbI pPasNUYHbIX NPUEMOB; pellaTb YpaBHEHUS, HepaBeHCTBa W
CUCTEMbBI C NapamMeTPOM; NMPUMEHATb YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
AN pelleHns matemaTudecKknx 3ajady U 3agady u3 pasnunyHbix obnacrten
HayKu 1 pearibHOW XXWU3HW

YMeHue onepuvpoBatb  MOHATUAMWU:  PYHKUUA, YETHOCTb  (OYHKUMW,
NepuUoanYHOCTb  (PYHKLMMK, OrPaHUYEHHOCTb  (PYHKLUUKW, MOHOTOHHOCTb
dyHKUMKN, IKCTPpEMYM YHKLMKM, Hambomnbllee W HaMMeEHbLuee 3Ha4YeHus
YHKUMN Ha MPOMEXYTKe, HernpepbiBHas QYHKUMS, aCUMNTOTbl rpaduka
yHKUMM, NepBas M BTOpas NpousBogHas (YHKUMWN, FeoOMeTpU4ecKun wu
dU3NYECKMA  CMbICIT  NPOM3BOAHOW, nepBoobpa3Hasa, onpeaenéHHbIn
WHTEerpan; YMeHue HaxoauTb acuUMNTOTbl rpaduka QYyHKUMK; YMEeHue
BbIYMCNATbL NPOM3BOAHBIE CyMMbI, MPOU3BEOEHUS, YACTHOMO U KOMMNO3UL MK
YHKUMIN, HAXOoOUTb YpaBHEHME KacaTernbHOW K rpadouky pyHKUUKU; yMeHue
HaxoAuTb MPOU3BOAHbLIE 3NeMeHTapHbIX (PYHKUUW; YyMEeHMe MCMnonb3oBaTb
NPOM3BOAHYID [ANS MUCCReAoBaHUs YHKUUIW, HaxoauTb Haubonbline wu
HauMeHblUMe 3HayeHus QYHKUUA; CTPOUTb rpadoukm MHOroYNIEHOB C
nUcrnonb3oBaHMEM annapata MaTemMaTU4ecKoro aHanuia; MpUMeHsATb
NPON3BOLHYIO AN HAXOXAEHUS HauMy4LLEero peLeHns B NPUKNagHblX, B TOM
yncrne coumarnbHO-OKOHOMMYECKMX W (U3MYECKMX 3agadvax; HaxoauTb
nnowaan n o6bLEMbI buUryp ¢ NOMOLLLIO UHTErpana; npuBoauTb NPUMEpHI
MaTemMaTM4YeCcKoro MOLENUPOBaHUA C MNOoMOLWbo  AnddepeHumanbHbIX
ypaBHEHUN

YMeHue onepupoBatb MOHATUAMM: rpadunk yHKUMK, obpaTHas dyHKUMS,
KOMMNO3nUMA  (PYHKUMW, JIMHENHas YHKUUSA, KBagpaTuyHas qYyHKUUS,
pauMoHanbHaa (yHKUMS, CTeneHHas yHKUMS, TPUrOHOMETpUYEckme
dyHKUMN, oBpaTHble TPUrOHOMETPUYECKME (YHKUMK, MNoKasaTenbHas u
norapudpmmyeckasa PyHKLMU; yMEHNEe CTPOUTb rpadnkmn U3yveHHbIX YHKLNNA,
BbINOSMHATL Npeobpa3oBaHusa rpadmkoB PYHKLUUIW, MCNOMb30BaTh rpadouku
OS89 U3y4YeHus NpoLEecCoB N 3aBUCMMOCTEN, MPU peLLeHnn 3agad u3 gpyrnx
y4yebHbIX NpeaMeToB M 3a4ad U3 pearnbHOM XU3HW; BblpaxaTb hopMynamm
3aBMCUMOCTU MeXAy BENUYUHaAMMK; MCMONb30BaTb CBOWCTBA M rpadouku
QYHKUMI ONA pelleHns ypaBHEHUN, HEPABEHCTB M 3a4ay C napameTpamu;
n3obpaxaTb Ha KOOPAMHATHOWN MIOCKOCTM MHOXECTBA PELLUEHUI YPaBHEHWMN,
HEepaBEHCTB M UX CUCTEM

YMmeHune pewaTtb TEeKCTOoBble 3agayn pa3HbIX TUMNOB (B TOM 4ucCrne Ha
npoueHTbl, 40NN N 4YaCTU, Ha ABNXXeHune, pa60Ty, CTOMMOCTb TOBApOB U1 yCnyr,
Hanorn, 3agayn u3 obnactu ynpasneHna JnYHbIMKN U ceMenHbIMN




hvHaHcaMn); coCTaBnsiTb BblpaXKEHWsl, YpaBHEHWUsl, HepaBeHCTBA WU WX
cUCTEMbl MO YCMNOBUIO 3aJayun, WCCNenoBaTb MOJyYEHHOE pelleHne W
oLeHMBaTb NPaBOONOAOOHOCTL pe3ynbTaToB;, YMEHWe MOAEeNMpoBaThb
peanbHble CUTyaUuMn Ha A3blke MaTeMaTuKW; COCTaBNATb BblpaXeHMs,
ypaBHEHWS, HEPaBEHCTBA M UX CUCTEMbI MO YCIOBUIO 3afa4vu, UCCeaoBaThb
MOCTPOEHHbIE  MOAENnM C  WUCMOMb30oBaHMEM  annapata  anrebpbl,
NHTEepPNpeTMpoBaTb NOMYyYEHHbIA pe3ynbTaTt

YMeHue onepupoBaTb MOHATUSIMWU: cpedHee apudmeTMyeckoe, MeavaHa,
Hanbonbllee M HaMMeHbllee 3Ha4YeHusl, pasmax, AUCrnepcusi, ctaHaapTHoe
OTKIMOHEeHWEe YMCMOBOro Habopa; yMeHWe W3BrnekaTb, WHTEepPnpeTMpoBaTb
NHGOpMaLMio, NpeacTaBrieHHylo B Tabnuuax, Ha avarpammax, rpadukax,
OTpaXkatoLLyto CBOWCTBA pearibHbIX NPOLIECCOB U SIBMEHWIA; NpeacTaBnsiTb
MHGOpMaLMIO C  Momowpbk  Tabnuuy WM guarpamm;  uccriegosaTb
CTaTUCTMYECKMEe [aHHble, B TOM 4MUCre C MPUMEHEHUEM rpadnNYecKmx
MEeTOAO0B N 3MNEKTPOHHbLIX CPeACTB; rpadnyeckn nccrenoBatb COBMECTHbIE
HabnoaeHMs ¢ NOMOLLIbIO AnarpaMM paccenBaHUs U NIMHENHOW perpeccum

YMeHue onepmpoBaTb NOHATUSAMU: CIlyYanHbIN ONbIT U criydanHoe cobbiTue,
BEPOSITHOCTb CIy4YamHOro coObITUSA; YMEHWE BbIMUCASATb BEPOATHOCTb C
NCrnonb3oBaHMEM rpadouyeckmx MeToA0B; MPUMEHATb POPMYIIbl CIIOXKEHUS U
YMHOXEHNA BEpPOATHOCTEN, OPMYNy MOMHOW BEPOSATHOCTU, OpMYyIny
BepHynnu, kombuHaTopHble hakTbl U POPMYIibl; OLEHUBATb BEPOATHOCTMU
peanbHbIX COBOLITUA; YMEHMWEe OonepupoBaTb MOHATUSMWU:  CriyvyanHas
BENIMYNHA, pacnpeferneHne BepOSATHOCTEW, MaTeMaTMyecKoe OXuaaHue,
aucnepcua M CcraHgapTHOE OTKIOHEeHME CIlyYalHOWM BeSUYMHBI, (PYHKLMN
pacnpegeneHns U1 MAOTHOCTM  pPaBHOMEPHOro, MoKasaTesnbHOro U
HOpManbHOro pacnpeneneHnin; ymeHne Ucrnonb3oBaTb CBOMCTBA U3YYEHHbIX
pacnpegeneHnn Ons peweHusa 3agay; 3HaKkOMCTBO C MOHATUSMU: 3aKOH
B6onbwmnx Yncen, meToabl BoIOOPOYHbIX UCCNEeLOBaHUN; YMEHNE NPUBOAUTb
npuMepbl MNPOSIBMIEHMs 3akoHa OonblMX 4Yncen B MNPUPOLHbIX U
OOLLECTBEHHBIX SIBNEHUSX; YMEHNE ONEepupoBaTb MOHATUAMMU: COYETaHUE,
nepecTtaHoBKa, YMCIO COYETaHWN, YNCMO NepecTtaHoBOK; BUHOM HbHOTOHA;
yMeHMEe NPUMEHSATb KOMOMHATOPHbIE haKTbl U pacCyXaeHuUss ONsl peLleHus
3agay; oOueHuBaTb BEPOSATHOCTU  pearnbHbiX COObITUN; COCTaBMATb
BEPOATHOCTHYIO MOJESb U MHTEPNPeTUPOBaTL NOMyYEeHHbIN pesynbTaT

YMeHne onepupoBaTb  MOHATUSIMU:  TOYKa, NpsiMasi,  MMOCKOCTb,
NMPOCTPaAHCTBO, OTPE30K, Ny4, BENWYMHA Yrra, NIOCKUA yron, OBYrpaHHbIN
yron, TPEXrpaHHbliA yron, CKpeluMBalLliMecss npsiMble, napannenbHOCTb U
nepneHauKynsipHOCTb NPSIMbIX U MIIOCKOCTEN, Yron Mexay npsiMbiMU, Yron
Mexay NpsIMOM M MIOCKOCTbI, Yroyl Mexdy NiOCKOCTSIMM, paccTosiHve OT
TOYKM OO NIIOCKOCTU, PaCCTOsiHME MeXAay MNPsIMbIMW, PacCTOSHUE MeXay
NIOCKOCTSIMW; YMEHUE UCMONb30BaTb NPU peLleHnmn 3agay n3ydYeHHble akTbl
N Teopembl NMNaHUMETPUN; YMeHWe OLeHMBaTb pa3mepbl OOBLEKTOB
OKpyXXaloWero Mupa; CTPOUTb MaTteMaTuyeckme MOAenuM C MOMOLLbO




reoMmeTpn4yeckmnx MOHATUA W  BESIUYMH, pewatb CBA3aHHble C HUMU
npakKkTn4ecKkmne 3agadm
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YMeHve onepupoBaTtb MOHATMAMMU: nnowanb urypbl, 06bEM urypel,
MHOFOrpaHHWK, NPaBUSibHbIA MHOFOrPaHHUK, CeYEeHne MHOrorpaHHuka, Kyo,
napannenenuneg, npusama, nupammaa, urypa u noBepxHOCTb BpalleHus,
UUNuHAP, KOHyC, wap, cdepa, nnowaab cdepbl, nnowaab NOBEPXHOCTH
nupaMmmapl, MNpuU3Mbl, KOHyca, uunuHapa, obbeEM Kyba, npsiMOYrofibHOro
napannenenunega, nMpamuabl, MOpu3aMbl, UWNWHAPA, KOHyca, Lapa,
pa3BépTKa NOBEPXHOCTU, CEYEHNSA KOHYCa U UununHapa, napannesibHble ocu
UM OCHOBaHMIO, CeYeHue Lapa, MNI0CKOCTb, Kacawuwasaca cdepbl,
UUNuHApa, KOHyca; YMEHNe CTPOUTb CeYeHMe MHOrorpaHHuka, nsobpaxartb
MHOrOrpaHHMKK, OUrypbl U MOBEPXHOCTU BPALLEHUHA, UX CEYEHUSA, B TOM
4yucre C NOMOLLbI0 JNEKTPOHHBIX CPeACTB; YMEHME NPUMEHATb CBOMCTBA
reomeTpu4ecknx uryp, CamoCTOSTENbHO (OpMynMpoBaTb ONpeaeneHns
n3yyaemblx uryp, BblgBUraTb [MMNOTE3bI O CBOWCTBaAX MW NpU3HaKax
reoMeTpuyecknx curyp, obOCHOBbIBaTb WX OMNpoBepratb WUX; YMeHue
NpoBOAMTL Krnaccudukaumio ouryp no pasnmyHbIM Npu3Hakam, BbIMOMHATb
HeobxoauMble JONOMHUTESNbHbIE MOCTPOEHUS
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YMeHne onepupoBatb  MOHATUAMW:  OBWXKEHME B  MNPOCTPaAHCTBE,
napannenbHbli NepeHoc, CMMMETPUS Ha NMOCKOCTM U B MNPOCTPaHCTBE,
noBopoT, npeobpasoBaHne nogodbusi, nogobHble durypbl; YMeHue
pacno3HaBaTb paBHble M NoAobHble urypbl, B TOM 4ucne B npupoae,
NCKYCCTBE, apXMUTEKType; UCNOSb30BaTb F€OMETPUYECKME OTHOLUEHUS Npu
peleHMn 3agad; HaxoauTb reoMeTpudeckne BenuuuMHbl (OnuHa, yron,
nnowaap, 06bEM) Npu pelleHnn 3agad n3 gpyrmx y4ebHolx npegmMeToB 1 n3
peanbHOM XWU3HW; YMEHME BbIYMCNATb reoMeTpudeckne BeNUYMHbI (anuHa,
yron, nnowanb, 06bEM, nnowadb MOBEPXHOCTU), UCNONb3YA WU3YYEHHbIe
dopmynbl M MeToabl, B TOM u4uUcre: nnowagb MOBEPXHOCTU nMpaMuabl,
Npu3Mbl, KOHyca, UMnNuHapa, nnowaab cgepbl; 06bEM Kyba, NPsIMOYrofibHOro
napannenenunega, nupamuapl, NpuaMbl, LMNUHAPA, KOHyca, Lapa; yMeHue
Haxo4uTb OTHOLLEHNE 06BHEMOB NOAOBHbLIX Uryp

12

YMeHue onepvpoBaTtb MOHATUSMU: MPAMOYrofibHasi cucTemMa KOOpAMHAT,
BEKTOp, KoopAMHAaTbl TOYKW, KOOpAMHATbl BEKTOpa, CyMMa BEKTOPOB,
npousBedeHne BEKTopa Ha 4WCro, pasfnoXeHue BekTopa Mo 6Gasucy,
ckansipHoe npou3BedeHue, BEKTOPHOE MPOU3BEAEHUE, Yron Mexay
BEKTOpaMu; yMeHMe NCMoNb30BaTb BEKTOPHBIN U KOOPAMHATHLIA MeTon, Ans
peLleHns reOMeTPUYECKMX 3aaay U 3agad Apyrux y4ebHbIX NpeaMeToB
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YMeHune BbIOMpaTh NOAXOAAWMA MeToh NS pelleHus 3agadvn; noHMMaHue
3HAYMMOCTM MaTEMATUKM B MU3YYEHUN TMPUPOAHBIX U  OBLLECTBEHHbIX
NnpoLeccoB W SBMEHUN;, YMeHMe pacno3HaBaTb MPOSIBIEHNE 3aKOHOB
MaTtemMaTuUKU B WUCKYCCTBE, YMEHME NPUBOLMTb MPUMEPbI MaTtemMaTUdecKux
OTKPbITUA POCCUNCKON N MUPOBOM MaTeMaTUYECKON HaYKu




NEPEYEHDb 3JIEMEHTOB COAOEP>XXAHUA, NPOBEPAEMbIX HA EI3 MO

MATEMATUKE
Kop NMpoBepsieMbIN 3N1eMEHT coaepKaHuA
1 Ynucna n BblumMcneHus

1.1 HatypanbHble 1 uenble yncna. lNpusHakn 4enmmocTn Lenbix Yucen

19 PaunoHanbHble 4ncna. OObIKHOBEHHbIE W OecCATUYHble OpOo0M, NPOLEHTHI,
OeckoHe4Hble nepuoguyeckne apoodu

13 ApudmeTtnyeckni KOQeHb HaTypanbHOW cTeneHun. [lencTBnsa ¢ apumeTnyeckumm
KOPHAMM HaTypasribHOW CTENEHN

14 CteneHb c uenbiM nokasatenem. CTeneHb C pauMoOHanbHbIM MOKa3aTenem.
CsoWncTtea cTeneHu

15 CUWHYC, KOCMHYC W TaHreHC 4UCroBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc Y1MCcrioBoro apryMmeHTa

1.6 Jlorapudpm vncna. [lecatuyHble n HaTyparibHble fiorapugmbl
HencrButencHble 4yucna. ApudmeTmyeckme onepauum C  OEUCTBUTENbHBLIMU

1.7  uyncnamu. MNpuBnmxKEHHbIE BbIMUCNEHUS, NpaBuia OKPYrieHus, Nnpuknaka n oueHka
pesynbTata BblMUCNEHUN

1.8 [MpeobpasoBaHune BbipaXXeHni

1.9 KomnnekcHble yucna

2 YpaBHeHUs1 n HepaBeHCTBa

2.1 Uenble n apobHo-paumoHanbHble ypaBHEHNUS

2.2  WppauuoHanbHble ypaBHEHUA

2.3  TpuroHomeTpuyeckne ypaBHEeHUS

2.4 TlokasaTternbHble 1 fiorapudmMuyeckne ypaBHeHus

2.5 LUenble n gpo6GHO-paumoHanbHble HepaBeHCTBa

2.6 VppaumoHanbHble HepaBeHCTBaA

2.7 TokasaTenbHble 1 iorapudmmyeckne HepaBeHCTBa

2.8  TpuroHomeTpuyeckme HepaBeHCTBaA

2.9 CucreMbl 1 COBOKYNHOCTU YpPaBHEHUN N HEPABEHCTB

2.10 YpaBHeHMusi, HepaBEeHCTBA M CUCTEMbI C MapameTpamm

2.11 MaTtpuua cuctemsl NiMHerHbIX ypaBHeHun. OnpegenuTens MaTpulbl

3 OyHKUMN 1 rpadomkm

31 ®yHKuMA, cnocobbl 3aganus yHKuuun. padmk dyHKumMKM. B3ammHo obpaTtHbie
PYHKUMN. YETHBLIE N HEYETHBIE YHKUMN. [Nepunogmnyeckme pyHKUNK
Ob6nactb onpegeneHMss U MHOXECTBO 3HayeHun dyHkumn. Hynn  dyHKumK.

39 MpomexyTknm  3HakonocTtosiHCTBA.  [1IpOMEXYyTKM ~ MOHOTOHHOCTU  (DYHKLMW.

MakcumMymbl U MUHUMYMbI yHKUMKW. Hanbonbllee u HauMMeHbllee 3HavYeHue
dYHKUUKN HA NPOMEXYTKe




CTteneHHas (yHKUMA C HaTypanbHbiM WU UenbIM nokasatenem. EE ceouctBa u

3.3 y .
rpaduk. CBomncTBa 1 rpadouk KOPHSA N-OW CTEneHn
3.4  TpuroHomeTpuyeckme yHKLNN, UX CBOUCTBA U rpadukm
3.5 | lNokasaTtenbHas n norapudmmnyeckaa PyHKLUK, NX CBOUCTBA U rpadonku
36 Toykn paspbiBa. AcMMNTOTbI  rpadukoB  (pyHKUMKA. CBOMCTBA  (PYyHKUUMN,
HenpepbIBHbIX HA OTpe3ke
3.7 | TMocnepoBatenbHOCTU, CNOCOOLI 3a4aHUs NnocrneaoBaTEeNbHOCTEN
3.8  ApudmeTtnyeckasa n reomeTtpuyeckas nporpeccun. opmyrna CrioXXHbIX NPOLIEHTOB
4 Havana matematundeckoro aHanusa
4.1 lpowussogHas yHKUMK. NponssoaHble afieMeHTapHbIX PYHKLNN
[MpuMeHeHne npomM3BOOHOW K WCCNeAoBaHU (QYHKUMA HA MOHOTOHHOCTb U
4.2  9KCTpemyMbl. HaxoxaeHne Hanbonbliero n HaMMeHbLUEro 3HadYeHuss PyHKUMN Ha
oTpeske
4.3 [lepBoobpasHas. NHTerpan
5 MHo>ecTBa 1 noruka
5.1 | MHOXecTBO, onepauun Hag MHoXecTBamu. [uarpammbl dunepa — BeHHa
5.2 Jlornka
6 BeposiTHOCTb U cTaTUCTUKaA
6.1  OnucartenbHas cTaTucTuka
6.2 BeposaTHoCTb
6.3 KombuHaTopuka
7 leomeTpus
7.1  ®urypbl Ha NIOCKOCTH
7.2 | TlNpsimble 1 NNOCKOCTU B NPOCTPaHCTBE
7.3  MHororpaHHuKm
7.4  Tena v NOBEpXHOCTW BpaLLEeHUs
7.5 KoopauHaTtbl U BEKTOPbI




YYEBHO-METOANYECKOE OBECIMNEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI ONA YYEHUKA
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