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INOACHUTEJIBHASA 3AIIMCKA

["eomeTpus ABNSETCA O4HUM 13 6a30BbIX KYPCOB Ha YPOBHE CpeLHEro o0LLero
obpa3oBaHMA, TaK KaK 06ecreyvrBaeT BO3MOXHOCTb W3YYeHWA AUCLMNIVH
eCTECTBEHHO-Hay4HO Hanpas/feHHOCTM W MPeAMETOB TYMaHUTapHOro LMKAa.
[MOCKO/IbKY NIOrMyecKoe MbiLLieHne, PopMMpyemMoe Npu n3yyveHnn 06y4aroLLmmMmncs
MOHATUMHBLIX OCHOB reOMeTpWUW, NpW [OKa3aTe/bCTBe TEOPeM M MOCTPOEHWUU
LIEMOYKM NIOrMHECKNX YTBEPXKAEHWI MPY PeLeHn reOMeTpPUYEeCcKnX 3agad, yMeHme
BblABUraTb M OMpoBepratb rUMoTe3bl HEMOCPEeACTBEHHO WCMOMb3YOTCA Mpu
peLLeHn 3aa4 eCTeCTBEHHO-HAYYHOMO LMK/, B YaCTHOCTY (hM3MYECKMX 3aau.

Llenb ocBOEHMA nporpaMMbl Y4e6HOro Kypca «lreometpusi» Ha yrny61éHHOM
YPOBHe — pa3BUTNe MHAMBUAYA/IbHbLIX CMIOCOOHOCTEN 00YHarOLLMXCA MPY N3YYeHUN
reoOMeTpuMM, KakK COCTaBfsloWen npegMeTHon obnactm «MaTematmka W
NHOopMaTNKa» Yepe3 obecreyeHre BO3SMOXKHOCTY NMPUOBPeTEHNSA 1 NCMONb30BaHNA
6onee rny6oKnx reoMeTpUYecKUX 3HaHUA U JeNCTBUIA, CNeLMMUYHBLIX TEOMETPUMN,
N HeOOXOAMMbIX A/18 YCMNeLIHOro NpogecCMoHaNbHOro 06pa3oBaHus, CBA3aHHOIO C
1CMO/Ib30BaHNEM MaTeMaTUKMU.

MpUopUTETHBLIMX 33fa4amn Kypca FeoMeTpum Ha Yriy6néHHOM YPOBHE,
PaCLUMPSIOLLMMUN U YCUIMBAIOLLMMU KypC 6a30BOr0 YPOBHS, AB/IAKOTCA:

pacluMpeHvie NpPeAcTaB/ieHNs O TEOMETPUM Kak YacTU MUPOBOW Ky bTypbl U
(hopmMmnpoBaHMe 0CO3HaHNA B3aIMOCBA3M FEOMETPUM C OKPYXKatoLLMM MUPOM;

(hbopMUpOBaHMe MpPeACTaB/iEHNA O MPOCTPAHCTBEHHbIX QUrypax Kak o
BaXXHEMLLIMX MaTeMaTUYeCKMX MOAENsAX, MO3BOMAIOLWMX OMUCbIBaTb N M3y4aTb
pasHble ABIEHNSA OKPY>KAIOLLEro MMpa, 3HaHWe NOHATUIAHOIO annapara no pasgeny
«CTepeoMeTpusi» y4ebHOro Kypca reomeTpuu;

(hopMMpoBaHMe  YMeHWA  BNafeTb  OCHOBHbIMW  MOHATUAMM O
MPOCTPAHCTBEHHBbIX (Urypax M WX OCHOBHbIMW CBOWCTBAMW, 3HaHME TEOPEM,
hopmMyn 1 yMeHMe UX NPUMEHSTb, YMEHUSA [0Ka3blBaTb TEOPEMbl U HaXO4UTb
HecTaHAapTHbIE CNOCOObI peLleHns 3a4au;

(hopmMMpoBaHmMe YMeHUS pacro3HaBaTh Ha YepTexax, MOAeNsxX U B peaslbHOM
MUpPE MHOFOrpaHHWKN W Tena BpalleHWs, KOHCTPYMpOBaTb reOMeTpUYecKue
MoZenu;

(hOpMUpPOBaHME MOHUMAHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
MaTemaTu4eckmx Teopwuil, (hopMMpOBaHME MOHMMaHWUS POSIN aKCUOMATUKWU Mpu
MPOBeAEeHNN PaCcCyXXAEHWIA;

(hbopMUMpOBaHMe YMeHUSI BnageTb MeTodaMu [0Ka3aTe/lbCTB U airopuTMoB
PeLLUeHs, YMEHUSA UX NPUMEHSATb, MPOBOANTL [0Ka3aTe/lbHble PacCyXXAeHUS B X04e
PeLleHnsi CTepeoMeTPUYECKUX 3aday W 3agay C MpPaKTUYECKUM COLepXKaHWEeM,
(hopmupoBaHMe npeacTaBneHUs O  HeOoOXOAMMOCTM  [0Ka3aTe/IbCTB  Mpw



060CHOBaHMM MaTEMaTUYECKUX YTBEPXKAEHMIA N PONIN aKCMOMATUKN B MPOBEAEHNN
AelyKTUBHbIX PacCy>KAeHWIA;

pasBuTMe U COBEPLUEHCTBOBaHME WHTENNEKTYa/lbHbIX W TBOPYECKUX
CNOCOOHOCTen 0byyaroWMXCs, No3HaBaTe/lbHOW aKTUBHOCTU, UCC/eA0BaTENbCKUX
YMEHUI, KPUTUYHOCTM MbILLSIEHWNA, MHTEPeca K U3YyYeHUIO reOMeTpuu;

(hopMupoBaHmMe (YHKLMOHA/IbHOW FPamMOTHOCTW, PeNeBaHTHOW FeOMETPUMN:
YMEHUS pacrno3HaBaTb MPOSB/EHNS T[EOMETPUUECKUX MMOHATUNA, OOBLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XM3HEHHbIX CUTYauMsX U Mpu U3yYeHUn Apyrux
YyUYeOHbIX  MPeAMETOB, MPOSABMEHUS  3aBUCMMOCTEM M 3aKOHOMEPHOCTEMN,
MOAE/IMPOBAHNA peasibHbIX CUTYyauuiA, 1cCnefoBaHWA MOCTPOEHHbIX MOZeNen,
NHTepnpeTaLmmn NnoayyYeHHbIX pe3y/bTaTos.

OCHOBHbIMW cofiepXXaTe/lbHbIMU NIMHUAMU YY4eOHOro Kypca «lfeoMeTpus» B
10-11 «knaccax aBna0TCA:  «[lpsAMble UM MAOCKOCTM B MPOCTPAHCTBE»,
«MHOrorpaHHukn», «Tena BpalleHus», «BekTopbl W KoopAuMHaTbl B
NPOCTPaHCTBe», «[ABMXKEHWNS B MPOCTPAHCTBEY.

CoopmynupoBaHHoe B0 PIrOC COO TpeboBaHWe «yMeTb OMepPUpPOBaTb
MOHATUAMMW», PENEBAHTHbLIMW reOMeTPUN Ha yrny61EHHOM YpoBHe 06y4veHus B 10—
11 Knaccax, OTHOCUTCS KO BCEM cofep)kaTeflbHbIM JIMHUAM Yy4ebHOro Kypca, a
(hopmMmupoBaHME  NOTMYECKUX  YMEHWIA  pacrnpefensieTca He  TO/MbKO MO
cofep>kaTtesibHbIM IMHUAM, HO 1 Mo rogam o6yyeHuns. CogepxkaHne obpasoBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTaM 0CBOeHUs PeaepasibHOW paboyelt
nporpaMmbl, pacnpefenéHHbIM No rogaM 0O0Yy4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pas3omM, YTOObI KO BCEM OCHOBHbIM, MPUHLMNNANIbHBIM BOMpPOcam 00yyaroLLmecs
obpawannMcb  HeOAHOKpaTHO. 3JTO  MO03BOMSET  OpraHu3oBaTb  OBfafeHUe
reoMeTPUYECKUMN MOHATUSAMMN N HaBbIKaMuy Moc/e4oBaTe/lbHO U NOCTynaTeslbHo, C
cobntoeHEM MPUHLUMNA NPEEMCTBEHHOCTN, a HOBblE 3HaHWA BK/KOYaTb B 00LLYHO
CUCTEMY TeOMETPUYECKUX NPeACcTaBNeHnA 00yYaroLLMXCA, paclumpsas U yrnyonss
eé, 0bpasys NPoYHble MHOXECTBEHHbIE CBSI3N.

Mepexoq K N3y4eHUo reoMeTpumn Ha yrinyo6/1EHHOM YPOBHE NO3BOJIAET:

cosgatb  ycnosus  ana  audpepeHumaumm  06y4veHus,  NMOCTPOEHUS
NHOMBUAYaNbHbLIX 06pa3oBaTefibHbIX MNporpamm, 0b6ecrneynTb  Yriyo6néHHoe
N3yyeHre reoMeTPUN Kak CoCcTaB/stoLLLEeN y4ebHOro npegmMeTa «MartemaTukax;

MOArOTOBUTbL O0OYYAKOLIMXCA K MPOAOC/DKEHUIO M3YYeHUA MaTeMaTuUKu C
YY4ETOM BblOOpa 6yaylleln npodeccumn, obecrieynBas NPEEMCTBEHHOCTb MeXay
06LLMM 1 NPOECCMOHA/TbHBIM 06Pa30BaHNEM.

Ha u3ydeHne y4yebHOro Kypca «[eomeTpusa» Ha Yrny6n8HHOM YpPOBHe
otBoanTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B Hefento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTepeomeTpuW. Touka, npAmas, MJI0CKOCTb,
NpocTpaHCcTBO. [loHATME 06 aKkcMomaTMyYeCKOM MOCTPOEHUN CTEPeOMETPUM:
aKCUOMbI CTEPEOMETPUM N CNEACTBUS U3 HUX.

B3aumHOe pacnofiokeHne MpAaMbIX B MPOCTPAHCTBE: MepeceKaroLymecs,
napasinenbHble U CKpewmsarolimecs npavble. [MpU3HaKM  CKpeLmBaroLLmMxcs
npambIX. MapannensHOCTb NPAMBIX U MI0CKOCTEN B NMPOCTPaHCTBE: napasie/bHble
MpsAMbIe B MPOCTPAHCTBE, Napa/ife/lbHOCTb TPEX NPSAMbIX, NapaieslbHOCTb NPAMONA
N nnockocTu. [MapannenbHoe W LEHTpaibHOE MPOEKTUPOBaHME, K300paxKeHMne
(uryp. OCHOBHble CBOICTBA NapasineNnbHOro MPOeKTUPOBaHMS. K1306paxeHune
(uryp B napannenbHo/ NpoeKunn. ¥YT/bl C COHanpaB/ieHHbIMW CTOPOHaMK, Yrof
MeXay NpAMbIMW B NPOCTPaHCTBe. MapansieNlbHOCTb MI0CKOCTEN: napasie/bHble
M/IOCKOCTH, CBOWCTBA napasnesibHbIX MIOCKOCTEN. MpocTeiLume
MPOCTPaHCTBEHHbIE  (Urypbl Ha MIOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHME CEYEHUIA.

[MepneHANKYNAPHOCTb NPAMOIA M NIOCKOCTW: MeprneHANKYNSapHbIE NpsMble B
MPOCTPaHCTBe, MpsiMble nNapafiefibHble U MNeprneHanKynspHble K MNI0CKOCTH,
MNPU3HaK nNeprneHAMKYNSAPHOCT MPAMOA M MIOCKOCTA, TeopeMa O NpPSMOW
neprneHAnKYNAPHOM MIOCKOCTW. OpToroHanbHoe MPOEKTMPOBaHME.
[MepneHAnKYNAp U HaK/OHHbIE: PacCTOAHME OT TOYKWU [0 MI0CKOCTW, PacCTOsiHME
OT NPSMOM [0 NMIOCKOCTK, NMPOEKLMS PUIYpbl Ha NIOCKOCTb. MepneHANKYNSPHOCTb
MNOCKOCTEW: NPU3HaK NepneHAMKYNSspHOCTN ABYX MIOCKOCTeW. Teopema O TPEX
neprneHAnKynsapax.

Yrbl B MPOCTPAHCTBE: Yron MexXAy MpAMOR WM MA0CKOCTbIO, ABYrPaHHbIi
Yron, NMMHENHbIN yron AByrpaHHoro yrna. TpéxrpaHHbIA U MHOrOrpaHHble Yribl.
CBoiicTBa NIOCKUX Yr10B MHOrorpaHHoro yrna. CBoincTsa nnockux v AByrpaHHbIX
YIN0B TPEXTPAHHOIO0 yr/ia. TeopeMbl KOCMHYCOB M CUHYCOB N5 TPEXTPaHHOro yrna.

MHoOrorpaHHuKH

Buabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. lpusma: n-yronbHas
npu3ma, npsMas 1 HakfoHHaa NPM3Mbl, 60KOBas M MosIHas NOBEPXHOCTb MPU3MbI.
Mapannenenuneq, NPSMOYTO/bHbIA Napannenenunes 1 ero cBOMCTBa. Kpatyaiiume
MNyTW Ha MNOBEPXHOCTM MHOrorpaHHuka. Teopema Ounepa. NpocTpaHCTBEHHas
Teopema lMudaropa. Mupammnga: n-yronsHas nupammnia, npaBuibHas U yceyéHHas
nupamunibl. CBoiicTBa pébep M OGOKOBbIX rpaHeln npaBWIbHON MMpaMuibl.
MpaBu/ibHble MHOrOrpaHHUKW: npaBu/bHas MNpu3Ma U npasubHas nupammnia,



NpaBWbHasA TPeYrosibHas Nupamuaa v npaBuUbHbIA TeTpasap, Kyo6. MNpeactasneHne
0 NPaBU/IbHbIX MHOrOrpaHHNKaX: OKTasap, AOAEKa3Ap W KOcasap.

BbluncneHne 371eMeHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowasb OCHOBaHMIA, Teopema 0 60KOBOW MOBEPXHOCTY NPSAMON Npu3amebl. Iiowab
OOKOBOW MOBEPXHOCTM W MOBEPXHOCTU MpPaBW/IbHOW NUpamMuibl, TeopemMa o
nnoLwaan yceuyéHHon nmpamnspl.

CumMmeTpus B MPOCTPaHCTBE.  ONIEMEHTbl  CUMMETPUM  MpPaBU/bHbLIX
MHOrorpaHHukos. CUMMETpUA B MPaBUIbHOM MHOTFOrpaHHWKe: CUMMeTpUs
napannenenvnega, CUMMETPUA MpPaBUIbHBIX MPU3M, CUMMETPUS MNPaBUIbHON
nupamnzpl.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[MOHATWA: BEKTOP B MPOCTPAHCTBE, HYNEBON BEKTOP, A/IMHA HEHYNEeBOro
BEKTOpa, BEKTOPbl KO//IMHEapHble, COHarnpaB/ieHHble U MPOTMBOMOMOXHO
Hanpas/ieHHble BEKTOPbl. PaBeHCTBO BEKTOPOB. [eNCTBUA C BEKTOPAaMU: CIOXKEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKOJ/IbKMX BEKTOPOB, YMHOXEHMe BeKTOopa Ha
ymcno. CBOWMCTBaA CNOXeHNA BEKTOPOB. CBOIMCTBa YMHOXEHMWSI BEKTOpa Ha 4mcho.
[MoHATME KOMMaHapHble BEKTOPbI. pM3HaK KOMMJIaHapHOCTM TPEX BEKTOPOB.
MpaBuno napannenenvnefa. Teopema O pas3fiOKEHUM BeKTOpa MO  TPEM
HEKOMMMaHapHbIM  BekTopam.  [lpsmMoyronbHasd  cuctemMa  KOOpAuMHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBSi3b MeXAy KoOpAMHaTamu BeKTopa U
KoopAauHaTtamn TO4YeK. YTONn MeXay BekTopamu. CkanspHoe npou3BeaeHne
BEKTOPOB.

11 KIIACC

Tena Bpamenust

MoHATUA:  UMAMHAPUYECKass MOBEPXHOCTb, KOHMYecKas MOBEPXHOCTb,
chepnueckas MOBEPXHOCTb, 06pasyloLme MoBepxXHOCTeNn. Tena BpaLleHUs:
LUMAVHAP, KOHYC, YCEYEHHBI KOHYC, cthepa, Wwap. B3aMMHOe pacnonoxeHue cgepsl
M MNOCKOCTW, KacaTeNbHas MI0CKOCTb K cepe. V306paxkeHVe Ten BpaLleHUs Ha
nnockocTu. Pa3BépTka LunmHapa n KoHyca. CummeTpus ciepbl 1 Lapa.

O6bém. OcHOBHble CcBOiCTBa 060bEMOB Te/n. Teopema 06 06bEME
MPAMOYro/fIbHOro napannenenunega n cnegctsms m3 He€. O6bEM nNpsMON K
HaKNOHHON Mpu3MbI, LMAMHAPE, NMpamuabl U KoHyca. O6bEM Lapa 1 LWapoBoro
CerMeHTa.

KombuHauumn Ten BpalleHuUss M MHOrorpaHHuMKoB. [lpu3ma, BhnucaHHas B
UMNUHAP, OnucaHHas OKono uunuHapa. [lepeceyeHne cdepbl UM wWwapa C
MNOCKOCTbI. KacaHue wapa 1 cihepbl MIOCKOCTbI. OHATUME MHOrOrpaHHUKa,
OMMCAHHOro OKOM0 Cdiepbl, Cepbl, BAWCAHHOM B MHOFOrPaHHUK WAN TENo
BpaLLeHus.



rnowaab NOBePXHOCTU LUIMHAPA, KOHYca, nnowanb chepbl U eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWIEHWEe O06BLEMOB, MNOLLAAEA MOBEPXHOCTEN
nogo6HbIX uryp. lNpeobpasoBaHne nogobus, romoteTus. PelleHWe 3agady Ha
MIOCKOCTU C UCMO/Ib30BAHNEM CTEPEOMETPUYECKUX METOAOB.

[MoCTpoeHMe CeveHNiA MHOTOrPaHHMUKOB M Tes BPaLLeHNsA: CeYeHns LMnnHapa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO N NPOXOAALLME Yepe3 BEPLUUHY), CeYEHUS Lapa, MeTOAbl NOCTPOEHNS
CeYeHWNIA: MeTOf CnefioB, MeTO[ BHYTPEHHEro NpoeKTUpPOBaHWsA, METOA NnepeHoca
CeKyLLEen NI0CKOCTN.

BeKTOPLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepauumn Haf BEKTopamn. BeKTOpHOe YMHOXXeHne
BekTOpoB. CBOICTBA BEKTOPHOIO YMHOXeHWs. [lpsMoyronbHasd cuctema
KoopauHat B npocTpaHcTBe. KoopauHatbl BekTopa. PasfoxeHue BeKTopa Mo
6asncy. KoopaMHaTHO-BEKTOPHbIN METOZ, MPU PELLEHUN FTeOMETPUYECKMX 3aau.

JIBUKeHNs] B IPOCTPAHCTBE

[BmxeHna npocTtpaHcTBa. OTOOpakeHUs. [ABMXKEHUS U PaBEHCTBO (mryp.
O6wue cBONCTBa [BVMXKEHWWA. Buabl ABWXEHWA: NapannenbHblii  NEepeHoc,
LleHTpa/lbHas CUMMETPUSA, 3epKasibHasd CUMMETPUS, MOBOPOT BOKPYr MPSMOMN.
MpeobpazoBaHna nogoous. MNMpsimas u cdepa dinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3MLMK 06YyHatoLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUMICKOro 00LLIECTBa, NPeACTaB/IeHne 0 MaTeMaTUYECKUX
OCHOBax (hYHKLMOHMPOBaHMS  pas3/IMuHbIX CTPYKTYp, SBNEHWIA, npoueayp
rpaxgaHckoro  obulectBa  (Bblbopbl,  OMNpPOCbl M [APYroe),  yMeHue
B3aMMO/MENCTBOBaTb C COUMATbHbIMU WHCTUTYTaMWU B COOTBETCTBUM C WX
(PYHKLUMAMU N HA3HAYEHWEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

COPMMPOBAHHOCTb POCCUIACKOW FPaXKAaHCKOM MAEHTUUYHOCTU, YBAXKEHMS K
MPOLLUNOMY M HaCTOSALEMY POCCUIACKOW MaTeMaTWKMK, LEEHHOCTHOE OTHOLLEHNE K
AOCTVKEHMSIM POCCUICKNX MAaTEMATUKOB M POCCUIACKOI MaTEMATUUECKON LLIKOSbI,
MCNONb30BaHNE 3TUX [AOCTUMXKEHUI B [APYrMX Haykax, TEXHOMoruax, cgepax
39KOHOMVKM;

3) AYXOBHO-HPAaBCTBCHHO€ BOCIIUTAHHUE!

0CO3HaHWe AYXOBHbIX LEHHOCTEN POCCUIACKOro Hapofa, ChopMUPOBaHHOCTb
HPaBCTBEHHOIO CO3HAHWUSA, 3TUYECKOr0 NOBEAEHMS, CBS3aHHOIO C MPaKTUYEeCKUM
MPYMEHEHMEM AOCTVMXKEHUIA HAyKN U [eSTeNbHOCTbIO YYEHOr0, 0CO3HaHME IMYHOIO
BK/1aAa B NOCTPOEHME YCTONUMBOro 6yaAyLLero;

4) acTeTH4ecKOe BOCIUTAHME:

3CTETUYECKOE OTHOLLUEHWE K MUPY, BK/KOYas 3CTETUKY MaTeMaTUUeCKMX
3aKOHOMEPHOCTEN, 00 EKTOB, 3aa4, PELLEHUIA, PacCyXXAEHNIA, BOCNPUMMUMBOCTb K
MaTemaTU4ecKUM acrnekTam pas/inyHbIX BULOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

CPOPMMPOBAHHOCTb  YMEHUSI MPUMEHATb  MaTeMaTU4ecKne 3HaHus B
NHTepecax 340p0BOro 1 6e30nacHOro 06pasa XXM3Hu, 0TBETCTBEHHOE OTHOLLEHME K
CBOEMY 3[0pO0Bbl0 (340POBOE NUTaHWE, COaNaHCUPOBAHHBIA PEXUM 3aHATUIA Y
OTAbIXa, PerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEpPLUEHCTBOBaHME
PV 3aHATUAX CNOPTMBHO-030POBUTENBHON AEATENIbHOCTHHO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTb K TPYyAy, OCO3HaHMe LEHHOCTW TPYAONH6us, WHTEPeC K
pasnnMYHbIM  chepam  NPOQECCMOHaNbHON  AeATENbHOCTW,  CBA3aHHbIM  C
MaTeMaTUKOM N eé NPUIOXKEHUAMU, YMEHMEe COBepLUaTb OCO3HaHHbLIN BbIGOP
Oyaylleli npodeccMn N peann3oBbiBaTb COOGCTBEHHbLIE JKWM3HEHHbIE MNaHbl,
FOTOBHOCTb M CMOCOGHOCTb K MaTeMaTM4YeCKOMy  00pa3oBaHUIO U



CaMo06pa30BaHNI0 Ha MNPOTSHKEHUN BCEM HKM3HW, TOTOBHOCTb K aKTMBHOMY
y4acTutO B peleHnn NpakTNYeCKNX 3aad MaTemMaTn4ecKom HanpaB/1EHHOCTWN,

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

CdJOpMI/IpOBaHHOCTb 9KONOrMYeckom KynbTYypbl, MNOHNMaHWE  BINAHUA
COLManbHO-3KOHOMMYECKMX MPOLECCOB Ha COCTOSHME MPUPOAHON 1 COoLMabHOM
cpeflbl, 0CO3HaHWe rn06anbHOro xapakTepa 3KON0rMYecknx Npodem, opueHTaLus
Ha MNPUMEHEHNE MaTeMaTUYECKUX 3HaHWN ANna  peweHna  3afady B o6nactu
OKpY>KatoLleli cpeAbl, MJaHUMPOBaHME MOCTYMKOB U OLIEHKM WX BO3MOXHbIX
NoCNeACTBUIA 1151 OKPYXKatOLLEW Cpefbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMMPOBAHHOCTb  MMPOBO33PEHNSI, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHHO Pa3BUTUS HAyKM 1 OBLLIECTBEHHON NPAKTUKK, MOHMaHKe MaTeMaTUYeCKoi
HayKWN KakK Cd)epbl ye/l0BeYECKOW [eATENbHOCTN, 3TanoB ee pa3BnTna N 3Ha4MMOCTU
Anga passnuTna umBmnmn3ayiin, osnageHNeE A3bIKOM MaTeEMaTUKN U MaTeMaTU4yecKomn
Ky/NbTYPOI1 KakK CPeACTBOM NMO3HAHMSA MIPa, FOTOBHOCTb OCYLLECTBATh MPOEKTHYHO
N NCCiegoBaTeIbCKyO AeATENIbHOCTb NHANBUAYa/IbHO 1 B Ipynne.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble )],’CﬁCTBPISI

ba3oBble JJornueckue HeﬁCTBlle:

BbIBNATL W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM MaTeMaTUYeCKmX
OOBEKTOB,  MOHATWIA, OTHOLUEHWIA  MeXay MOHATUAMK,  POPMYIMPOBaTb
onpeseneHns NOHATUIA, YCTaHaBIMBATb CYLLECTBEHHbIN NPU3HaK Knaccupukaumu,
OCHOBaHWA A/ 0600LLEeHNA 1 CPaBHEHWS, KpUTEPUM NMPOBOAMMOrO aHaIn3a,;

BOCNpUHMMATb,  (QOPMYyNupoBaTb M MNpPeobpasoBbiBaTb  CY>KAEHUS:
YTBEPAUTENbHbIE N OTPULIATENIbHbIE, EAVHUYHbIE, YACTHbIE U O6LLMe, YCIIOBHbIE;

BbIABNATL MaTemMaTnyecKne 3aKOHOMEPHOCTU, B3anMOCBA3M 1 NPOTUBOPEUNs
B (paKTax, AaHHbIX, HAGMOLEHUAX U YTBEPXAEHUAX, Mpennarate KpUTepun o
BbISIB/IEHNS 3aKOHOMEPHOCTEW 1 MPOTUBOPEYUNI;

[enatb BbIBOAbI C WCMO/Ib30BaHNEM 3aKOHOB JIOTVKW, OeLYKTUBHBLIX U
WHAYKTMBHbIX YMO3aK/IHOUEeHNI, YMO3aK/IK0UeHWA N0 aHaIornu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYECKMX YTBEPXKAEHNI
(MpAMble 1 OT NPOTUBHOIO), BbICTPaNBaTbL apryMeHTaLmio, NpMBOAUTL NPUMEPBI U
KOHTPMpuYMepbl, 060CHOBLIBATL COBCTBEHHbBIE CY>KAEHUSA U BbIBOAbI;

BblOMpaTb CMocob pelleHns Yy4yeGHOW 3afayun  (CpaBHMBATb HECKO/bKO
BapuaHTOB peLleHusl, BbIoupaTb Hanbosnee NoAXOAALMIA C YUETOM CaMOCTOATESIbHO
BblA€NEeHHbIX KPUTEPUEB).

Bba3oBble uccienoBare/ibCKue 1eiCTBUSA:



MCNONb30BaTb BOMPOCHI KaK WCCNef0BaTe/lbCKUA MHCTPYMEHT MNO3HaHUS,
(hopMynmpoBaTb  BOMPOCHI,  (OMKCUPYIOLLME  MPOTMBOpeuYne,  npobnemy,
yCTaHaBNMBaTb MCKOMOE W [aHHOe, (hopMMpoBaTb rMNoTesy, aprymeHTUpPOBaTb
CBOO MO3ULNI0, MHEHWE;

MPOBOAUTL CaMOCTOATE/IbHO CM/IaHUPOBAHHbINA 3KCMEPUMEHT, UCC/ef0BaHme
M0 YCTaHOB/IEHWNIO OCOBEHHOCTEN MaTemMaTUYeckoro obbekTa, ABneHMs, npoLecca,
BbISIB/IEHUIO 3aBUCUMMOCTEN MeXay 00beKTaMu, ABNeHUsAMN, NpoLeccamu;

CaMOCTOATE/IbHO (HOPMY/IMPOBaTb 0000LLEHNA U BbIBOAbI MO pe3y/ibTaTtam
NMpoBeAEHHOro  HabNILeHWs,  UCCNefoBaHUA,  OLEeHWBaTb  [OCTOBEPHOCTb
MO/lyYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHWIA;

MPOrHO3MpoBaTb BO3MOXHOE pa3BUTME Mpouecca, a TakkKe BblABUraTb
MPeANON0oXeHNA 0 ero pa3BUTM B HOBbIX YC/IOBUAX.

Pa6ora ¢ undpopmaunmeii:

BbISBNATL AeUUMTLI NHPOPMaLMK, AaHHbIX, HEOOXOAMMbIX AN O0TBeTa Ha
BONPOC M AN peLleHns 3a4auu;

BbIOVPaTb MHOPMaLMIO N3 UCTOYHUKOB Pa3INYHbIX TUMOB, aHaIM3NPOBATS,
CUCTEMATU3NPOBATb U MHTEPNPETUPOBATL MHPOPMALMIO Pas3INUHbIX BUAOB 1 (hOpM
NpeLcTaB/eHUS;

CTPYKTYpMpOBaTb WHMOpMaLMIO, NPeACTaBNAaTb €€ B pas/MyHbIX opmax,
WNIKOCTPUPOBATL rpauyecku;

OLeHMBaTb HagEXHOCTb MHhopmaLmm no CaMOCTOATE/IbHO
chopmynMpoBaHHbIM KPUTEPUAM.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUS

O0menue:

BOCNPUHMMATb 1 OPMYNMPOBAThb CYXXAEHWS B COOTBETCTBUM C YC/TOBUAMU U
LlensiMm 06LLEHNS, ICHO, TOYHO, FPAMOTHO BblpaXkaTb CBOK) TOUKY 3PEHUS B YCTHbIX
M TMUCbMEHHbIX TeKCTax, AaBaTb MOSCHEHWS MO XOAYy PeLweHus 3agauu,
KOMMEHTMPOBATb NOMYYEHHbIV pe3ynbTarT;

B Xo4e 06CYy)KAeHWs 3alaBaTb BOMPOCHI MO CYLLECTBY 0OCYXAaeMOW TEMbI,
Npo6GneMbl, peLlaemoii 3afaun, BbICKa3blBaTb WAEW, HaALENEHHbIE Ha MOUCK
PELLUEHMSI, COMOCTaBNSATb CBOM CYXXAEHWUS C CYXXAEHUAMU APYIUX YYaCTHUKOB
ananora, o6HapyXXunBaTb pasfinume U CXOACTBO MO3WLMIA, B KOPPEKTHON opme
(hopMynmMpoBaTb pa3HOriacus, CBOV BO3PaXKEHNS;

NpeacTaBNATb Pe3ynbTaTbl PELLUEHNS 3a4ayu, SKCMEPUMEHTA, 1CCNeA0BaHNS,
MPOeKTa, CamMOCTOSITENbHO BbIOMpaTb (hopMaT BbICTYMNEHMS C YYETOM 3ajad
npe3eHTaLMmn 1 0COBEHHOCTEN ayAnTOpuUMN.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBNATb M/aH, aIfOPUTM PeLleHns 3adayun, BblIbUpaTb Crnocob peLleHns ¢
YUYETOM UMEIOLLMXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapnaHTbl PELLEHUI C YYETOM HOBOW UH(OpMaLmK,

CaMOKOHTpOJIb, 3MOIII/IOH3JIBHLII71 HHTCJIJICKT:

BMafleTb  HaBblKaMW  MO3HaBaTeNlbHOM  peieKcM  KaK  OCO3HaHWS
COBEpPLUAEMbIX JENCTBUA M MbICIUTENbHBLIX MPOLECCOB, UX Pe3y/bTaToB, BMaAETb
cnocobammy CamOnpPOBEPKM, CaMOKOHTPO/A npoLecca W pesynbTata peLleHuns
MaTemaTU4ecKol 3afauu;

npeaBuaeTb TPYAHOCTU, KOTOPblE MOFYT BO3HWUKHYTb MPU pPeLleHnn 3ada4du,
BHOCWUTb KOPPEKTVBbI B AeATE/IbHOCTb Ha OCHOBE HOBbLIX 06CTOATENLCTB, AaHHbIX,
HalleHHbIX OLINOOK, BbISIBNIEHHbIX TPYAHOCTEW;

OLeHMBaTb COOTBETCTBME pe3y/ibTaTa LieNn U YCNOBUAM, 0O6bACHATb NPUUNHBI
AOCTVKEHUS UM HEAOCTVKEHUS Pe3yNbTaToB [AeATEeNbHOCTM, HAXOAWUTb OLLUMOKY,
[aBaTb OLEHKY NPUOGPETEHHOMY ONbITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHMMaTb M UCMOMb30BaTb MPENUMYLLIECTBA KOMaHAHON WM WUHANBUAYa/IbHOW
paboTbl MNpPU  peweHnn y4debHbIX 3aga4vy, MPUHMMATL LEeNb  COBMECTHOM
AeATeNIbHOCTW, MNMaHMPOBaTb OpraHM3auUMi0 COBMECTHOM paboTbl, pacnpefensTsb
BUAbI PaboT, 4OroBapmBaThCcs, 06CYXKAaTh NPOLECC M Pe3ynbTaTt paboTbl, 0606LaTh
MHEHMSI HECKOMNbKNX NOJEN;

y4yacTBOBaTb B IpynnoBbIX opmax paboTbl (06CY>KAEHUS, 0OMEH MHEHUMN,
«MO3roBble LUTYPMbI» 1 UHbIE), BbIMOHATb CBOK) YacTb PaboTbl U KOOPANHMPOBATb
CBOW [eNCTBUS C APYTMM YleHaMy KOMaH/bl, OLEHMBaTb Ka4eCTBO CBOEr0 BK/Iaja
B OOWMA NpPOAYKT N0 KPUTEPUSM, CHOPMYIMPOBaHHLIM  YYaCTHUKaMK
B3aMMO/ENCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K KoHUy 10 kiaacca 00yyatoLMinca HayumTCs:

e CBOOOAHO OMepupoBaTb OCHOBHLIMW MOHATUAMU CTEPEOMETPUM NPU
peLleHnn 3aa4d 1 NPoBeAeHUN MaTeMaTUUECKNX PacCyXXAeHWNA;

e TMPUMEHATb aKCUOMbI CTEPEOMETPUN N CNEACTBUA U3 HUX MPU peLleHnn
reoMeTpUYECKNX 3aaau;

e KJaCcCU(pMUMpPOBaTb B3aMMHOE PacrosioXeHWe MPAMbIX B MPOCTPAHCTBE,
MNOCKOCTEN B NPOCTPAHCTBE, MPSAMbIX M NIOCKOCTEN B NPOCTPaHCTBE,;

e CBOOOAHO oOMepupoBaTb MOHATMAMM, CBA3aHHbIMW C  yrfnamMmM B
MPOCTPaAHCTBE: MeXAy MpPAMbIMKA B MPOCTPAHCTBE, MEXAY MPAMON U
MI0CKOCTbIO;

e CBOOOAHO OMepupoBaThb NMOHATUAMU, CBA3AHHBIMU C MHOTOrpaHHUKaMM,;



e CBOOOALHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHWKoB (Mpu3Mma,
nupamuaa, NPSMOoYronbHbIN Napannenenunes, Kyo);

e KMacCM(MUUPOBaTb  MHOrOrpaHHWKM,  BblOMpasd  OCHOBaHWA A/
Knaccugpukaumu;

e CBOOOAHO oOMepupoBaTb  MOHATWMAMM, CBS3@HHBIMW C  CEYEHUEM
MHOrOrpaHHVKOB MNJIOCKOCTbIHO;

e BbIMOSHATD napasinensbHoe, LIeHTpa/IbHOe 7 OpPTOroHaJIbHOe
MPOEKTMPOBaHNE Uryp Ha MI0CKOCTb, BbIMOHATL M300PaXXeHNs (hUryp Ha
M/10CKOCTY;

e CTPOWUTb CEYEHUS MHOrOrpPaHHWKOB Pas3/IMYHbIMA METOAAMU, BbIMOHATD
(BbIHOCHbIE) M/IOCKNE YEPTEXM M3 PUCYHKOB MPOCTbIX 00bEMHBIX DUTYp:
BUA CBepXY, COOKY, CHU3Y;

e BbIMUCNATL  NAOWAAM  MOBEPXHOCTEA  MHOrOrpaHHUKoB  (Npu3ma,
nMpamMmaa), reoMeTPUYeCcKnX Tes ¢ MPpUMeHeHnem hopmyr;

e CBOOOLHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LIEHTP,
OCb M MI0CKOCTb CUMMETPUN, LIEHTP, OCb W MTIOCKOCTb CUMMETPUM (DUTYPbI;

e CBOOOAHO OMepupoBaTb MOHATMAMM, COOTBETCTBYHOLUMMU BEKTOpaM U
KOOpAMHaTam B MPOCTPaHCTBE;

o BbIMOMHATL AENCTBUA HAJ BEKTOPaMMU;

e pewaTb 3a4ayM Ha [0Ka3aTeNbCTBO MaTemMaTUYeCKMX OTHOLUEHMIA W
Hax0oXAeHWe reoMeTPUYECKNX BeJIMYMH, MPUMEHSAS N3BECTHbIE METO/bI MPU
PeLleHMn MaTeMaTUYecKMX 3afay MOBbILEHHOTO M BbICOKOIO YPOBHSA
C/TIOXXHOCTMU;

o MPUMEHATb NPOCTEMLIME MPOrpaMMHble CPeAacTBa W 3/1EKTPOHHO-
KOMMYHUVKaLMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 33aY;

e U3BMEKaTb, NpPeobpasoBblBaTb W MWHTEPNPETUPOBATL WMHMOPMALUIO O
MPOCTPAHCTBEHHbLIX TEOMETPUYECKMX (mrypax, nNpeacTaBleHHY Ha
yepTeXax N PUCYHKaX;

o TMPVMEHATb MOJIYYEHHbIE 3HAHWA Ha MNPaKTWKe: CpaBHWBATb U
aHa/IM3MpPOoBaTb peasibHble CUTYauuUn, NMPUMEHATb U3YYEHHbIE MOHATUS B
npouecce MNOMUCKa PeLeHns  MaTeMaTUyecKu  COPMYIMPOBaHHOM
Npo6semMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha S3blKe TeOMEeTPUM,
nccnefoBaTb NMOCTPOEHHbIE MOAENN C UCMO/Mb30BAHWMEM FeOMETPUYECKMX
MOHATUIA 1 TeopeMm, annapata anrebpbl, peliaTb NpaKTUYeCKMe 3agayn,
CBSI3aHHbIE C HAXOXEHNEM reOMEeTPUYECKMX BENTNYMH;

e WUMeTb NpeAcTaBfieHNs 06 OCHOBHbLIX 3Tanax pasBUTUA FeoOMEeTPUN Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUSA TEXHOJOTUIA.

K KoHuy 11 kjaacca 06y4atoLWmincs HayumnTcs:



CBOOOAHO OrepupoBaTb MOHATUAMU, CBA3AHHLIMW C LWINHAPUYECKOMN,
KOHMYECKON W CepnyecKol MNOBEPXHOCTAMM, OOBSACHATL  CrOCoObI
MoJlyYeHuns;

OrnepupoBatb MOHATUAMM, CBA3AHHbLIMK C TeslaMWn BPpaweHNs: LUINHAPOM,
KOHYCOM, C(hepoin 1 Lapom;

pacnos3HaBaTb Tefa BpaweHus (UMAMHAP, KOHYC, cepa wM wap) u
00BACHATL CNOCO6bI MOMYyYeHNS TeN BpaLleHNs;

Knaccuguumpoatb B3aMMHOE pacrnosioXeHue cgepbl U NI0CKOCTH;
BbIYUCNIATL BE/IMYMHBI 3/IEMEHTOB MHOrOrpaHHWKOB W Ten BpalleHus,
00bEMbI N N/IOWAAN MOBEPXHOCTE MHOrOrpaHHMKOB U Te BpaLleHus,
reoMeTpUYecKnx Ten ¢ NpUMeHeHnem HopmyIi;

CBO6GOAHO OMepupoBaTb MOHATUAMM, CBA3AHHBLIMU C KOMOUHALMAMU Ten
BpalleHUs U MHOrorpaHHUKOB: MHOrOrpaHHWK, BMMUCaHHbLIA B Cepy U
OMMCaHHbIN 0KOJIO0 chepbl, cepa, BNMCaHHas B MHOTMOTPaHHUK WX Teno
BpaLLeHus;

BbIYMCNATL COOTHOLLEHMS MeXAY NiowaisMmn NoBepxHOCTEN 1 06bEMaMK
NOA06HbIX TEN;

n306paxkatb M3yvaemble QUIypbl, BbIMNOMHATL (BbIHOCHbIE) MJIOCKUE
YEPTEXN M3 PUCYHKOB MPOCTbIX 0OBbEMHbLIX (Uryp: BUA CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYEHUNA Tes BPaLLeHUs;

n3BMeKaTb, WHTEPNpPeTUpoBaTb W NpPeobpa3oBbiBaTb MHPOPMaLM0 0
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (mrypax, nNpeAacTaBNeHHYH Ha
yepTeXax N PUCYHKaX;

CBOOOHO OMepunpoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE;

BbINO/HATL OMNepaummn Haz, BEKTOpamu;

3a/jaBaThb MI0CKOCTb YpaBHEHMEM B eKapTOBOW CUCTEME KOOPAUHAT;
peLlaTb reOMeTpMYecKme 3afa4n Ha BbIYMCIEHNE YIIOB MeXAY NPAMbIMUA 1
MNOCKOCTAMU, BbIMUC/IEHNE PACCTOAHUI OT TOUKM [0 MNIOCKOCTU, B LLENOM,
Ha NPUMeHeHVe BEKTOPHO-KOOPAMHATHOIO MeToAa Npy PeLleHNnN;
CBOGOAHO OnepupoBaTb MOHATUAMM, CBA3aHHLIMW C [ABVWXKEHVWEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [BMXXEHWIA;

BbIMO/IHATL  M300PaXEHMST MHOrOrpaHHWKOB W Ten BpalleHus npu
napainensHOM — MepeHoce,  LEHTPaslbHON  CUMMETPUW,  3epKaslbHOM
CUMMETPUW, NPKU NOBOPOTE BOKPYT NPSMOIA, Npeobpa3oBaHns nofoous;
CTPOUTb CEYEHUSI MHOTOrPaHHWKOB W TeN BpaLleHUs: CeUYeHus LunmHapa
(napannensHo 1 NepneHanKyNspHO 0CK), Ce4eHNs KoHyca (napansiefbHble
OCHOBaHMIO 1 NPOXOAsLLME Yepe3 BepLUMHY), CEHEHUS LLapa;
MCMoNb30BaTb MeTOAbl MOCTPOEHUS CeYeHWiA: METOA CrefoB, METOA
BHYTPEHHEr 0 MPOEKTUPOBaHUSA, METO/ NepeHoca CeKyLLEen NIOCKOCTH;



[0Ka3blBaTb FEOMETPUYECKIE YTBEPXKAEHUS;

NPUMEHSTb TEOMETPUYECKME (haKTbl ANS PeLUeHns CTePeoMEeTPUYECKMX
3afja4, MpeanonaratoliMx HECKONbKO LUIAroB PeLUeHus, eciv YCroBus
NPUMEHEHNS 3a[]aHbl B IBHOI 1 HESIBHOW (hopME;

pellaTb 3adayn Ha [10Ka3aTe/lbCTBO MaTeMaTUYeCKMX OTHOLLEHWIA 1
HaX0X[eHMe reoMeTPUYECKMX BENMUNH;

NPUMEHSATb NMPOrpaMMHble CPeACTBA U 3NEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMbI NPU PELLIEHNN CTEPEOMETPUYECKMX 3aaaY;

NPUMEHSTb NONMYYEHHbIE 3HAHUS Ha NPAKTUKE: CPaBHMBATb, aHANIN3MPOBATb
M OLEHMBATb peasibHble CUTYaLMW, MNPUMEHSATb WU3YUYeHHbIE MOHSATUS,
TEOpeMbl, CBOMCTBA B MPOLECCE MOWCKA PeLUeHNs MaTeMaTUYecKM
cthopMyNMPOBaHHOM NPo6NeMbl, MOAENMPOBATb peasibHble CUTYaLMKU Ha
13bIKE FeOMETPUN, UCCNe0BaTb NOCTPOEHHbIE MOAENN C UCMO/b30BAHNEM
reoMeTpuUecKnX MNOHATUIA M Teopem, annapata anredpbl, peLlaThb
NPaKTUYecKue 3afaun, CBSI3aHHbIE C HaXOX/JEHWEM TeoMeTPUYECKUX
BE/IMYNH;

MMeTb MpPeACTaBNeHUs 06 OCHOBHbIX 3Tanax pPa3BUTUS TeOMETPUM Kak
COCTaBHOM YacTu pyHAAMeHTa Pa3BUTUA TEXHOMOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NporpaMMbI Bcero Koutpoaphbie  Ipakruieckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBefeHVe B CTEpEOMETPUIOD 23 1
5 B3avMHOe pacnono)xeHue npsmMbIX B 5 1
MPOCTPaHCTBe
3 MapannenbHOCTb MPAMbIX 1 NJIOCKOCTeN B g
MpoCTpaHCcTBe
4 I'IepneH,quynﬂpHOCTb NPAMbIX U 25
NIOCKOCTEN B NPOCTPaHCTBE
YTkl N paccTosHuA 16 1
MHororpaHH1Km 7 1
BeKTopbl B NpocTpaHCcTBe 12
g HOBTOPeHI/Ie, 0000LLieHMe 1 cucTeMaTmn3auma 5 )
3HaHUN
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypen
1 AHaIMTUYeCKas reoMeTpus 15 1
) lMoBTOpEHMeE, o6o6m,eH|fe 7 15 1
cucTemaTmsaums 3HaHWUiA
3 O6bEM MHOrorpaHHmKa 17
Tena BpatLeHus 24
5 Mnowanm noBepxXHOCTN U 06bEMBI 9 1
KPYrnbIX Tesn
6 [BxeHuna 5 1
7 lMoBTOpEHME, 0606u4eH|ﬂe 7 17 ’
cucTemaTmsaums 3HaHWUiA
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHble npasuia N306paxxeHns Ha
PUCYHKe N/I0CKOCTW, napasiiefibHbIX
NpPAMbIX (OTPe3KOB), CepeMHbl OTpe3Ka

MOHATWS CTepeoMeTPUN: TOUKa, NPsAMas,
MAOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npasuia N306paXkeHns Ha PUCYHKe
NNOCKOCTW, NapainesibHbIX NPAMbIX
(oTpesKkoB), cepenHbI OTpe3Ka

MoHATUS: NepeceKatoLLMecs NI0CKOCTH,
rnepeceKatoLLMecst NpsiMast 1 NIoCKoCTb;
MoNynpoCTPaHCTBO

MOHSATWSA: NePeCeKatoLLIMEeCs NIOCKOCTH,
rnepeceKatoLLMecst NpsiMast 1 NI0CKOCTb;
MoNynpoCTPaHCTBO

MHOrorpaHHu1Kn, n3obpaxxeHvie
MPOCTeLLIMX NPOCTPAHCTBEHHbIX (UTYP,
HECYLLeCTBYHOLLMX 0OBEKTOB

MHOrorpaHHu1Kn, n3obpaxkeHve
MPOCTeLLIMX NPOCTPAHCTBEHHbIX (UTYP,
HECYLLECTBYHOLLMX 0OBLEKTOB




AKCMOMbI CTEPEOMETPUU 1 NepBble
CNeACTBUS U3 HUX

10

11

12

AKCMOMbI CTEPEOMETPUM 1 NepBble
CNeACTBUS N3 HUX

AKCVOMbI CTEPEOMETPUN 1 MePBbIe
cnefcTema n3 HUX. Cnocobbl 3agaHus
MPAMbIX 1 NJI0OCKOCTel B NPOCTPAHCTBE.
O603HaYeHns NPAMbIX U NIOCKOCTENR

306pakeHne ceveHnid nupamngbl, Kyba
1 NPU3MbI, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHune nepeceyeHns
MONYYEHHbIX NIOCKOCTEN.
PackpaluvBaHue NOCTPOEHHbIX CEYEHWIA
pasHbIMU LBETaMM

306pakeHne ceveHnii nupamnpbl, Kyba
1 NPU3MbI, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHmne nepeceyeHns
MOMTYYEHHbIX MJIOCKOCTEN.
PackpaluvBaHue NOCTPOEHHbIX CEYEHWI
pasHbIMU LBETaMM

306pakeHne ceyeHnii nupamnpbl, Kyba
1 NPW3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 1306paxeHune nepeceyeHns
MOMTYYEHHbIX MIOCKOCTEN.
PacKpaluvBaHue NOCTPOEHHbIX CEYEHWI
pasHbIMU LBETaMM

13

N306parkeHne ceveHnin nupaMunspl, Kyba
1 NPU3Mbl, KOTOPbIE MPOXOAAT Yepes nxX
pébpa. N306pakeHne nepeceveHmns




MOoNy4YeHHbIX NIOCKOCTEN.
PacKpalunaHue NoCTPOEHHbIX ceyeHunin
pa3HbIMW LBETAMK

14

15

16

MeTo/, CNneaoB fi1st NOCTPOEHUS CEeYeHNI

MeTog cnefoB Ans NOCTPOEHUS CEeYEHWIA.
CBoliCTBa NepeceyeHnin NPsMbIX 1
MAOCKOCTel

MeTog cnefioB Ans NOCTPOEHMS CEYEHMIA.
CBoiicTBa NepeceyveHnii NPSAMbIX 1
MAOCKOCTel

17

MocTpoeHMe ceveHnii B pamuie, Kyoe
Mo Tpém Toukam Ha pébpax. CosgaHue
BbIHOCHbIX YepTeXell 1 3anmncb LIaros
MOCTPOEHNS

18

MocTpoeHMe ceveHnii B npamuie, Kyoe
no Tpém Toukam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXeid 1 3anmnchb Laros
MOCTPOEHNSA

19

MocTpoeHMe ceveHnii B npamuie, Kybe
no Tpém Toukam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXeid 1 3anmnchb LIaroB
NOCTPOEHNS

20

MocTpoeHMe ceveHnin B nmpamumae, Kybe
no Tpém Toukam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXeid 1 3anmnchb LIaroB
NOCTPOEHNS




21

MoBTOpEHMe NnaHMMeTpun: Teopema o
MponopLMoHabHbIX 0Tpe3Kax. Mogobue
TPeyronbHNKOB

22

[MoBTOpeHWe NnaHUMeTpUN: Teopema
MeHenas. PacyeTbl B CeUYeHUAX Ha
BbIHOCHbIX YepTexkax. cTopus pa3smTus
NAaHUMETPUM N CTEPEOMETPUM

23

24

25

26

27

KoHTponbHas paboTa "AKCUOMBI
cTepeomeTpumn. CeyeHuna"

B3anMHoe pacrnonoXeHune NpsiMbIX B
npocTpaHcTBe. CKpeLLMBatoLLyecs
npsamMble. MPU3HAKN CKPELLMBALOLLIMXCS
NpsiMbIX. MapannenbHble Npsivble B
MpOCTpaHCTBe

Teopema 0 CyLLECTBOBaHWM U
eJMHCTBEHHOCTM NPSMOIA NapanfiefibHow
[AHHOI NMPAMON, NPoXoAsLLeit Yepes
TOUKY NPOCTPAHCTBA U He NexalLleid Ha
[laHHOW NPsAMOIA. JleMMa 0 nepeceyeHUn
napasinesbHbIX NPAMbIX MI0CKOCTbIO

MapannensHOCTb TPex NpAMbIX. Teopema
0 TPEX napasinenbHbIX NPAMbIX. Teopema
0 CKpeLLMBaroLLMXCA MPAMbIX

MapannensbHoe NPOeKTPOBaHKe.
OCHOBHbI€e CBOIACTBA NapanenbHOro
MPOEKTUPOBaHMS. 1306paxeHe pasHbIX
(mryp B napannenbHON NPoeKLum




28

LieHTpanbHasa npoekums. ¥ron ¢
COHanpas/ileHHbIMW CTOPOHaMK. ¥YT0N
MeXay npsmMbIMU

29

3afaym Ha AoKasaTe/ibCTBO U
nccnefoBaHne, CBA3aHHbIe C
pacnonoXeHvem NpsMbIX B
MpoCTpaHCTBe

30

MoHATUA: NapanienbHOCTb NPAMONA 1
MI0CKOCTU B NPOCTpaHCTBe. MpusHak
napannefibHOCTU NPSIMOIA U NIOCKOCTH.
CsoiicTsa napanieNlbHOCT NPSMOIA 1
MA0CKOCTK

31

"eOMeTpUYECKME 3a[ja4M Ha BbIUYMC/IEHME
1 [OKa3aTeNbCTBO, CBA3AHHbIE C
napannenbHOCTb MPAMbIX 1
NNOCKOCTeW B NPOCTPaHCTBE

32

33

34

35

MocTpoeHme ceveHmns, NPOXOAALLEro
yepes AaHHYH NPSAMYIO Ha YepTexe U
napanfieNlbHoro Apyroin NpsimMoi. Pacuért
OTHOLLEHWIA

MapannenbHas NPoeKLUns, NPUMeHeHne
A1 NOCTPOEHMWS CEeYeHWIn Kyba 1
napannenenunega. CBoicTea
napannenenvnesa u npusMbl
MapannenbHble NI0CKOCTM. [NpusHaku
napannieNbHOCTN ABYX NIOCKOCTENA

Teopema 0 napannenbHOCTU 1
eAVHCTBEHHOCTW NIOCKOCTH,
NPOX0ASLLEN Yepe3 TOUKY, He




NPUHAAIEXALLYIO JaHHOV MAOCKOCTY U
CNeACTBUS U3 Heé

36

CsolicTBa napasnesibHbIX MI0CKOCTEN: O
napannenbHOCTM MPAMbIX NMepPeceyeHns
MpV NepeceyeHnn ABYX NapanfiefibHbIX
NNOCKOCTeN TPeTbeM

37

CBolicTBa napannenbHbIX NA0CKOCTENR:
06 oTpe3Kkax Napansie/lbHbIX NPSMbIX,
3aK/MOUEHHBIX MEXAY napannensHbIMM
MAOCKOCTAMU; O NepPeceyeHnm NPSIMONA ¢
ABYMs napannenbHbIMM NIOCKOCTAMY

38

39

MoBTOpeHuWe: TeopeMa Mudaropa Ha
NI0OCKOCTYU

MoBTOpEHVE: TPUFOHOMETPUS
MPSAMOYTONbHOIO TPEYro/bHMKa

40

CBoiicTBa Ky6a 1 NpsiMoyro/ibHOro
napannenenunega

41

42

43

BblunCNneHMe AH OTPE3KOB B Ky6e 1
MPAMOYTo/IbHOM Mapasnnenenunese

MepneHANKYNSPHOCTbL NPSIMOii 1
MAOCKOCTU. Mpr3HaK
nepneHanKynspHOCTY NPSMOiA 1
MNI0CKOCTU

MepneHANKYNSPHOCTbL NPSIMOiA 1
MAOCKOCTU. Mpu3HaK
nepneHaVKynsapHOCTY NPSAMONA 1
MI0CKOCTU




Teopema 0 CyLLEeCTBOBaHUN 1
eJMHCTBEHHOCTM MPSAMONA, NPOXOASALLEN

44 yepes TOYKY MPOCTPaHCTBA U
nepneHAVKYNAPHOW K NNOCKOCTK

45 [MnockoCcTM 1 NepneHANKyNsApHbIE UM
npsiMble B MHOTrOrpaHHMKax

46 [nocKocTy 1 NepreHANKYNApHbIE UM
npsiMble B MHOTrOrpaHHMKax
[MepneHAnKYNap 1N HaKNOHHas.

47 [MocTpoeHWe NeprieHAMKYNsApa U3 TOYKN
Ha NpAMYyo
[MepneHANKYNAp U HaKNOHHaS.

48 [MocTpoeHme NeprieHAMKyNsApa U3 TOYKN
Ha NpAMYyo

49 Teopema 0 TpEX nepneHANKynapax
(npsimas 1 obpartHas)

50 Teopema 0 TPEX NepneHAnKynapax
(npsimast n obpaTHas)

51 Yron mexay CKpeLlmBaroLuMmca
NPAMbIMU
MMounck nepneHAnKYNAPHbIX NPAMBIX C

52 MOMOLLLbO MepneHANKYNAPHbIX
MI0CKOCTel

53 OpToroHasibHOe NPoeKTUpPOBaHNe
MocTpoeHne ceveHunii Kyba, Npu3Mbl,

54 npaBWUIbHOW NPaMuAbl C MOMOLLbHO

OPTOroHasIbHOM NPOEKLUA




55

MocTpoeHne ceveHunin Kyba, Npu3Mbl,
MpasuIbHON NPamMnibl C MOMOLLbHO
OPTOrOHaNbHON NPOEKLMK

56

CunMMeTpusa B MPOCTPaHCTBE
OTHOCWUTE/IbHO NI0CKOCTU. [110CKOCTYU
CYMMETPUIA B MHOTOrpaHHMKax

57

58

Mpu3HaK NepneHAnKYSpHOCTY NPSIMOiA
W MAI0CKOCTY KaK CNeACcTBIE CUMMETPUN

MpaBunibHbIE MHOTOrPaHHNKK. PacyéT
PaccTOAHMIN OT TOUKM A0 MI0CKOCTH

59

MpaBnbHbIE MHOTOrPaHHUKN. PacyeTt
PacCTOAHWI OT TOYKM [0 MI0CKOCTU

60

61

Cnoco6bl 0NycTUTL NepreHANKYNSAPbI:
CYMMETPUSA, CABUT TOYKU NO
napasnesibHon NpsMoii

Capur no HenapannensHON NpPsMoN,
M3MEHEHME pacCTOAHWIA

62

KoHTponbHas pabota "B3anmHoe
pacrnonoXeHue NPAMbIX 1 NIOCKOCTEN B
npocTtpaHcTee"

63

MoBTOPEHME: YroN Mexay NPAMbIMU Ha
MAOCKOCTW, TPUFOHOMETPUS B
MPOW3BO/ILHOM TPEYTONlbHUKE, Teopema
KOCUHYCOB

64

[MoBTOpeHME: yron mexay
CKpeLyMBaroLLMMUCa NpsaMbIMn B
MpOCTpaHCTBe




65

eOMEeTPUYECKINE METO/bl BbIYMCIEHUS
yrna mexamy npsiMbIMiu B
MHOFOrpaHHMKax

66

67

68

69

[ByrpaHHbIi yron. CBOMNCTBO NMHENHBIX
YrN0B ABYrPaHHOro yrna

MepneHAnKYNspHble NIOCKOCTY.
CBolicTBa B3aMMHO MepreHANKYNSpHbIX
naockocTemn

MpuW3HaK NepneHanKyNspHOCTM
NIOCKOCTEN; TeopeMa 0 NpsMOoN
nepeceyeHns ABYX NIOCKOCTeN
nepneHAVKYNAPHbIX TPETbEN NIOCKOCTH

MpsiMOYronbHbI Napannenenunes; Kyo;
M3MEPEHNS, CBOCTBA NPSAMOYFO/IbHOTO
napannenenuneaa

70

Teopema 0 gnaroHann nNPAMoOYyrosibHOro
napannenenuneaa n cneactsme n3 Heé

71

72

73

CTepeoMeTpUUecKme 1 NPUKNaaHbIe
3a/1a4m, CBS3aHHbIE CO B3aVIMHbIM
PACMONOXEHVEM MPSIMbIX U MI0CKOCTA

MoBTOpEHWE: CKPELLMBAIOLLECS
npsAMble, NapannenbHble NI0CKOCTA B
CTaHAaPTHbLIX MHOTOrPaHHUKaxX

Mapa napannenbHbIX NA0CKOCTel Ha
CKPELLMBAOLLIMXCA NPSMbIX, PaCCTOsIHME
MEX[Y CKPELLMBAOLLMICS NPAMbIMIA B
MPOCTbIX CUTYaLUsX




74

PaccToaHne OT TOYKK A0 NIOCKOCTH,
pacCToAaHnE OT I'IpﬂMOI7I [0 NNOCKOCTU

75

BbluncneHne paccTosiHUiA Mexay
CKPELLMBAOLLMMUCA NPAMBIMIA C
MOMOLLbIO NEPNEHANKYNAPHON
MMI0CKOCTU

76

77

78

TpéxrpaHHbIN Yros, HepaBeHCTBa 4/14
TpexrpaHHbIX yrnos. Teopema
Muaropa, TeopemMbl KOCUHYCOB U
CMHYCOB /19 TPEXTPaHHOI0 yrna

AnemMeHTbl CHepUUECKoii reoMeTpuiL:
reofe3nyecke MMHNM Ha 3emne

KoHTponbHas paboTa "Yr/bl 1
pacctoaHua"

79

80

81

Cuctematmsaums 3HaHWI
"MHOrorpaHHuK 1 ero a1eMeHTbI"

Mupamnga. Buabl nupamng,. MNMpasuibHas
nupamuga

Mpu3ma. MNpamasa 1 HaknoHHasa NPU3MbI.
MpaBunbHas npusma

82

83

84

MpsMoit napannenenuneg,
MPAMOYro/bHbIA Napannenenunes, Kyo
Bbinyknble MHOrOrpaHHUKN. Teopema
diinepa

Bbinykble MHOrorpaHHUku. Teopema

diinepa. MNpaBunbHbIE 1
nonynpaBsn/ibHblE MHOTOrpaHHUKN

85

KoHTponbHas paboTa "MHororpaHHukKmn"




IMoHaTME BEKTOpPa Ha Mn/oCKoCcTn n B

86 1
MPOCTPaHCTBE
87 Cymma BeKTOpoB 1
88 Pa3HOCTb BEKTOPOB 1
89 Mpasuno napannenenunesa 1
90 YMHOXeHWe BEKTOpa Ha YncC/o 1
Pa3noXeHune BekTopa Nno 6asmcy Tpéx
91 BEKTOPOB, He NeXallX B 04HOM 1
MI0CKOCTH
92 CkanapHoe npoussefeHne 1
03 BbluncneHve yrna Mmexxay BeKtopamu B 1
MPOCTPaHCTBE
94 MpocTelilumne 3afa4m ¢ BeKTopamm 1
95 MpocTeine 3a4a4m C BEKTOpaMm 1
96 MpocTelilumne 3afa4m ¢ BeKTopamm 1
97 MpocTeine 3a4a4m C BEKTOpaMm 1
98 O606LLeHME 1 cUcTEMaTU3aLMSA 3HAHWI 1
99 O606LeHMe N cucTemMaTn3aumns 3HaHWi 1
100 Toroeas KOHTposibHas paboTa 1
101 Toroeas KOHTpo/ibHas paboTa 1
102 O606LLeHME 1 cUCTEMaTU3aLMSA 3HAHWI 1
OBLLEE KOJIMYECTBO YACOB INO 102

NMPOIrPAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(]
JI:;-II Tema ypoxa Bcero Kourpoaeusre Tpakriyeckue II/I[:;:CHHH :)I;l[()l;l:())f}l;feﬂbﬂme
padoThI padoThI pecypeni
[MoBTOpeHWe Tembl "KoopamHaThl
1 BEKTOpa Ha MN/I0CKOCTU U B 1
npocTpaHcTee"
5 MoBTOpeHue Tembl "CKansapHoe 1
npou3BeAeHne BEKTOpPoB"
3 [MoBTOpPEHME TeMbl "BbluncrneHue yrna 1
MeXay BEKTopamu B MpocTpaHCTBe"
4 [MoBTOPeHWE TeMbI "YpaBHEHME NPSAMON, 1
NPOXoAdALLEN Yepes ABe TOUKN"
5 YpaBHeHMe Nna0CcKOCTH, HOPMasb, 1
YpaBHeHWe N0CKOCTN B OTpe3Kax
6 YpaBHEeHWE NI0CKOCTU, HOpMab, 1
ypaBHeHWe NI0CKOCTN B 0Tpe3Kax
7 BekTopHoe nponseeseHve 1
g JInHeiHble HepaBeHCTBa, TMHENHOe 1
nporpaMMupoBaHue
9 JInHeiHble HepaBeHCTBa, TMHENHOe 1
nporpammnpoBaHme
10 AHaIMTUYeCKMe MeTObl pacyéTta yrna 1
MeXay NpsAMbIMU B MHOTOrpaHHMKax
1 AHaIMTUYECKME METO/bI pacyéTa yrna 1

MeXXay NI0CKOCTAMU B MHOIOrpaHHMKax




dopmyna paccTofHUA OT TOUKU [0

12 MI0OCKOCTU B KOOpAMHaTax

13 Haxo)kaeHune pacCTOAHMIA OT TOUKN A0
MIOCKOCTU B Kyb6e

1 HaxoxzaeHne paCCTOHHmfl OT TOYKM [0
MIOCKOCTW B NPaBW/ILHON NupaMuae

15 KoHTposnbHas paboTta "AHanMtuyeckas
reometpus"

16 CeyeHunst MHOrorpaHH1KOB:
CTaHAAPTHbIE MHOTOrpaHHUKN

17 CeyeHunss MHOrorpaHH1KOB: MeTOf
cnegos
CeyeHunst MHOrorpaHH1KOB:

18 CTaHZapTHbIE NJIOCKOCTU, NepeceyeHns
MPAMBIX 1 NJI0CKOCTEN

19 MapannesibHble NpsMble U MI0CKOCTU:
napasinenbHble ceYeHus

20 Hapgpneanble I'IprMbIe W NI0CKOCTK:
pacyéT OTHOLLEHUN
MapannesibHble NpsMbIe U MI0CKOCTU:

21 YI/ibl MeXAY CKpeLinBatoLLmmncs
NPSAMbIMU
[MepneHANKYNApHbIE NPSMbIE U

29 MIOCKOCTW: CTaHAAPTHbIE Napbl

neprneHANKYNSAPHbLIX NIOCKOCTENR U
NPSMbIX, CUMMETPUM MHOTOF PaHHWKOB




23

MepneHANKYNSpHbIe NPSMble U
MMIOCKOCTU: TEOpPeMa O TPex
nepneHavKynspax

24

MepneHanKynapHble NpsiMble U
MAOCKOCTY: BbIYMCIEHUSA LINH B
MHOTOrpaHHMKax

25

26

27

MoBTOpEHME: NAOLLIAAM
MHOrOYro/bHUKOB, (DOPMYNbI A1
nnowagen, coobpaxeHns Nogooms

MoBTOpeHVE: Naowaaun
MHOrOYyro/bHWUKOB, (POPMYNbI 415
nnowazen, coobpaxeHms nogobms

MoBTOpeHVE: Naowaamn
MHOFOYyronbHWKOB, (POPMYNbI 415
nnowazen, coobpaxeHms nogobms

28

rnowaam ce4eHnin MHOrorpaHHUKOB:
MoLaan NOBEPXHOCTEN, pa3pe3aHns Ha
4yacTu, CoOobpaXkeHns noaooms

29

30

31

rnowaam ce4eHNin MHOrorpaHHUKOB:
NoLaaN NOBEPXHOCTEN, pa3pe3aHns Ha
4acTn, coobparkeHns nofooms

KoHTponbHas paboTta "lMoBTOpeHMeE:
MHOrOrpaHHUKN, CeYeHuns
MHOrorpaHHUKoB"

O61bEM Tena. O6bEM NPAMOYrONbHOro
napannenenvnega

32

3agaum 06 yaBoeHUn Kyba, 0
KBagpaType Ky6a; 0 TpUceKkLumn yrna




33

CTepeoMeTPUYECKME 3aaul, CBSA3aHHble
C 06bEMOM MPSIMOYTO/IbHOTO
napannenenunega

34

MpuKnaaHble 3a1a4n, CBsI3aHHbIE C
BblUMC/IEHNEM 06bEMA NPSIMOYTO/IbHOIO
napannenenunega

35

36

OG6BEM MPAMOI NPU3MBbI

CTepeomMeTpuryecKme 3afa4n, CBA3aHHbIE
C BblUMCNEHEM 06BLEMOB MPAMONA
npU3Mbl

37

MpuKnagHble 3a4a4u, CBA3aHHbIE C
06BEMOM NPAMONA NPU3MbI

38

39

40

BbluncneHve 06EMOB Te/1 C MOMOLLBHO
onpefenéHHoro nHterpana. O6bLEm
HaK/IOHHOMN NPU3MbI

BbluncneHve 06EMOB Tes C MOMOLLBHO
onpefenéHHoro nHterpana. O6bLEM
nupamuzpl

dopmyna 06bEma nupaMuapl.
OTHoLeHMe 061beMOB NMupammg, ¢
06LLMM Yriom

41

dopmyna 06bEMa nMpaMuapl.
OTHoLWeHMe 061bEMOB NMpammg, ¢
06LLMM Yriom

42

43

CTepeomMeTpuyecKme 3aa4un, CBA3aHHbIE
¢ 06bEMaMUN HaK/TIOHHOM NPU3MbI

CTepeomMeTpryecKme 3afa4n, CBA3aHHbIE
¢ 06bEMamMK Nupamupl




MpyKnagHble 3aga4n rno Teme "OO6bEMDI

44 Ten", cBsi3aHHble C 06BbEMOM HaK/TIOHHOM
npU3Mbl

45 MpyKnagHble 3aga4n rno Teme "OObEMDI
Ten", cBs3aHHble ¢ 06BbEMOM NUpaMuibl

46 MpumeHeHWe 06BLEMOB. BbluncneHve
paccTosiHMA [0 NJIOCKOCTU

47 KoHTposnbHas paboTa "O6bEM
MHOrorpaHHmka"
LinnnHapryeckas NOBEPXHOCTD,

48 obpasytoLpe LNINHAPUYECKON
MOBEPXHOCTY

49 LinnnHap. MpsMoii KpyroBoit LunmHAap.
rnowasb NOBEPXHOCTU LMAMHAPA

50 KoHuyeckas noBepxHOCTb, 06pasytoLue
KOHWYECKOI NoBepXHOCTU. KoHYC

51 CeyeHue KOHXCEI MN/IOCKOCTbHO,
napasinenbHOM NI0CKOCTY OCHOBaHMA

59 Y CeUEHHbIN KOH"yC. 306paxeHne
KOHYCOB W YCEYEHHbIX KOHYCOB

53 FIHOUJ,%EI,I: GOKOBOI NOBEPXHOCTU U
MOJTHON MOBEPXHOCTU KOHYCa

54 I'Inow,el,qb OOKOBOI NOBEPXHOCTM U
MOJIHOW NOBEPXHOCTU KOHYCa
CTepeomeTpuryecKme 3aa4m Ha

55 [0Ka3aTeNlbCTBO W BbIUYUC/IEHNE,

MOCTPOEHMEM CEYEHUIN LMNMHAPA,
KOHYyca




56

CTepeomMeTpryecKme 3a4aum Ha
[0Ka3aTeNbCTBO W BbIUMC/IEHNE,
MOCTPOEHMEM CEYEHWNIA LMNNHAPA,
KOHYyca

57

MpuKnaaHble 3a1a4n, CBsI3aHHbIE C
LUMINMHAPOM

58

59

MpyKnagHble 3aaum, CBA3aHHbIE C
LMNVHAPOM

Cdepa 1 wap

60

MepeceyeHme cepbl 1 Lapa ¢
MIOCKOCTbI0. KacaHue Luapa v cepb
MIOCKOCTbLI0. BUA 1 M306paxkeHue Liiapa

61

62

MepeceyeHue cepbl U Wapa ¢
MA0CKOCTbI. KacaHwe Lwapa 1 cdepsbl
MI0CKOCTbO. Bug 1 n3obpaxeHue wapa

YpaBHeHwue cepsl. MNnowaab chepbl
eé yacreit

63

64

65

66

CummeTpus cihepsbl 1 Wwapa

CTepeoMeTpUUECKme 3a1aum Ha
[10Ka3aTe/bCTBO W BbIYMC/IEHNE,
CBSi3aHHble CO Chepoit 1 Lapom,
MOCTPOEHUEM MX CEUYEHUIA NNOCKOCTbIO

CTepeoMeTpUUECKUe 3a1aum Ha
[l0Ka3aTeNbCTBO W BbIUNCIEHME,
CBSA3aHHbIe CO Chepoii 1 LLIapoOM,
MOCTPOEHMEM UX CEUYEHUIA NIOCKOCThIO

MpyKnagHble 3aaa4n, CBsA3aHHbIE CO
chepoit 1 Lwapom




[MoBTOpPEHUE: OKPYXKHOCTb Ha

67 MIOCKOCTU, BbIYUC/IEHNSA B OKPY>KHOCTH,
CTaHAapTHbIe nofobus

68 Pa3/inyHble KOMOUHALUN TeN BpaLleHus
N MHOTOrpaHHNKOB

69 3afaym no Teme "Tena 1 NOBEPXHOCTH
BpaLeHma"

70 3afaym no Teme "Tena 1 NOBEPXHOCTH
BpaLeHma"

7 KoHTponbHas paboTa "Tena un
NMOBEepPXHOCTW BpaLLeHna"

79 O6bEM umnuHapa. Teopema 06 06bEME
NpsAMOro uuanmHapa
BbluncneHme 06LEMOB T C NOMOLLbHO

73 onpefenéHHoro nHterpana. O6bLEM
KOHYca

72 Mnowaan 60KOBOI 1 NONHOM
MOBEPXHOCTN KOHYCa
CTepeomMeTpuryecKue 3agaun, CBA3aHHbIe

75 C BblUMCNEeHEM 06BEMOB LMNNHAPA,
KOHYca

76 MpuKnagHble 3a4a4m no Tvelvle "O6bEMbI
1 naoLwaam nosepxHocten ten”
OO6bEM LLIapa 1 LLIapoBOro CeKTopa.

- Teopema 06 06bEMe Lapa. MNMnowagb

cthepbl. CTEPEOMETPUYECKME 3aauMn,
CBSI3aHHbIE C BbIYMC/IEHNEM 06BbEMOB




Lapa, LWapoBoro CerMeHTa 1 wapoBoro
CEKTOpa

78

MpyKnagHble 3aga4n rno Teme "OO6bEMDI
Ten", cBA3aHHble ¢ 06BEMOM LUapa v
nnowaabto cgepbl. COOTHOLLIEHUSA
MeXay niowagamy NoBEPXHOCTEN 1
06bEMaMM NOAOGHBIX Ter

79

Mofo6HbIe Tena B NPOCTPAHCTBE.
3meHeHne 06bEMA Mpy Nogoomn.
CTepeomeTpuryecKue 3aga4n, CBA3aHHbIe
C BblUMCNeHEM 0OBEMOB TeN U
nnowazein noBepxHocTen

80

81

82

83

KoHTposnbHas pabota "lMnowasm
MOBEPXHOCTUN 1 0OBEMBI KPYT/bIX Ten"

[BMXEHNSA NpOCTpaHCTBa.
OTo6paXKeHMs. [IBMKEHNS N PABEHCTBO
(omryp. O6Lume CBOMCTBA [ABUXXEHWI

Buabl ABMXEHWIA: NapaniefnbHbIii
MepeHoc, LeHTpasibHas CUMMETpUS,
3epKasibHas CUMMETpUS, MOBOPOT
BOKPYI NPsSIMOMA

MpeobpasoBaHns Nogo6us. MNpamas n
cthepa Jinnepa

84

85

["eomeTpuyecKme 3agaum Ha
NpUMeHeHne ABUXeHNS

KoHTponbHas paboTa "BekTopsb! B
npocTpaHcTee"




86

87

Ob6ob6uyatoLee nosTopeHre 11 NOHATUN
N MeTof0B Kypca reometpumn 10-11
K/1accoB, cucTemaTu3aums 3HaHWiA:
"MapannenbHOCTb NPAMBIX U
NNOCKOCTel B NpocTpaHcTBe"

Obob6uyatoLee nosTopeHre 11 NOHATUM
N MeTof0B Kypca reomeTpumn 10-11
K/1accoB, cUCTeMaTn3auns 3HaHWi:
"BeKTopbl B npocTpaHcTee"

88

Ob6ob6uyatoLee nosTopeHre 11 NOHATUIM
1 METOA0B Kypca reomeTpum 10-11
K/1accoB, cUCTeMaTmn3auns 3HaHWin:
"BeKTopbl B npocTpaHcTee"

89

O6ob6uyatoLee noBTopeHre 11 NOHATHIA
N MeTof0B Kypca reomeTtpun 10-11
KNaccoB, cucTemaTtm3aLns 3HaHuin:
"O6beM MHOrorpaHHuKa"

90

O6o6uyatoLee noBTopeHre 11 NOHATUIA
N MeTof0B Kypca reomeTtpumn 10-11
KNaccoB, cucTematm3aLms 3HaHuin:
"O6bemM MHOrorpaHHmnKa"™

91

O6o6uyatoLee noBTopeHne 11 NOHATWIA
1N MeTof0B Kypca reomeTtpun 10-11
KNaccoB, cUCTemMaTm3aLms 3HaHuiA:
"Tnowaan noBepxHoCT N 06bEMBI
Kpyrnbix Ten”

92

O6o6uyatoLee noBTopeHre 11 NOHATWIA
N MeToL0B Kypca reometpumn 10-11
K/1accoB, cucTemaTu3aums 3HaHWiA:




"Mnowaam noBepxHoOCT! N 06bEMBI
Kpyrnbix Ten"

93
94

ATorosas KOHTpO/IbHas paboTa
ToroBast KOHTPONbHasA paboTa

95

96

97

98

99

MoBTOpeHWe, 0606LLEHE U
cucTemaTmnsaums 3HaHun

icTopus pa3BUTKS CTEPEOMETPUM KaK
HayKW U e poNb B PasBuUTMK
COBPEMEHHbIX NHXXEHEPHBIX U
KOMMbIOTEPHBIX TEXHOMOT A

icTopus pa3BUTKS CTEPEOMETPUM KaK
HayKW U e poNb B PasBuUTMK
COBPEMEHHbIX MHXEHEPHBIX W
KOMIMbIOTEPHBIX TEXHOMOT A

IcTopuns pasBUTS CTEPEOMETPUM Kak
HayKU U e pofb B PasBuUTMK
COBPEMEHHbIX MHXEHEPHBIX W
KOMMbHOTEPHBIX TEXHOMOTUIA

icTOpus pasBUTS CTEPEOMETPUM Kak
HayKun 1 €€ pofib B Pa3BUTUN
COBPEMEHHbIX NHXXEHEPHBIX U
KOMIMbIOTEPHBIX TEXHONOT Ui

100

IcTopus pasBUTKSI CTEPEOMETPUM Kak
HayKun 1 €€ pofib B Pa3BUTUN
COBPEMEHHbIX NHXXEHEPHBIX U
KOMIMbIOTEPHBIX TEXHONOT Ui

101

IcTopus pasBUTS CTEPEOMETPUM Kak
HayKW 1 e poNb B PasBUTMY




COBPEMEHHbBIX UHXEHEPHbIX N
KOMIMbKOTEPHLIX TEXHOMOrni

VicTopus pa3BuTns CTepeoMeTpun Kak
HayKun 1 e€ posb B pasBuUTUK

102 1
COBPEMEHHbBIX UHXEHEPHbIX 1
KOMIMbIOTEPHBIX TEXHOMOT UM
OBLLIEE KOJIMYECTBO HWACOB IO 102

NMPOIrPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaTemaTnka: asirebpa 1 Hayasa MaTeMaTUYeCKOro aHam3a, reoMeTpus.
["eomeTpus.
ArtaHacsH J1.C., byty3os B.®., Kagomues C.b. u gpyrneAkLMoHepHoe

obuecTBo "M3natenscTBo "pocseLleHme”

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
Katanor https://lesson.edu.ru/catalog

Poccuiickas anekTpoHHas wwkona https://resh.edu.ru/
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