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MNOACHUTEJIbHAA 3AMNNCKA

"eomeTpus ABNSETCS OAHUM M3 6a30BbIX KYPCOB Ha YPOBHE CpefHero obLiero obpasoBaHus, Tak Kak
obecrneymBaeT BO3MOXHOCTb U3YYeHUS OUCLMMNINH eCTECTBEHHO-HAYUYHOW HanpaBNeHHOCTU W NpeaMeToB
ryMaHUTapHOro uykna. MockosbKy IOrMYecKoe MbiliieHne, popMUpyemMoe npu U3yveHun oby4daroLLmMMmnCS
MOHATUAHBLIX OCHOB TEeOMETPUW, NPU [OKa3aTeNbCTBE TEOPeM W MOCTPOEHUM LEMOYKM  NOrMYECKUX
YTBEPXKAEHUA NPU PELUEHNN TeOMETPUYECKMX 3afay, YMEeHWe BblABUraTb WM OMNpPOBepratb rUMNoTesbl
HenocpeACTBEHHO WCMOMb3YIOTC MNPU  PelleHMn 3afay ecTeCTBEHHO-HAaY4YHOro UWKIa, B 4YacTHOCTU
(hM3MYeCKmX 3a8au.

Llenb ocBoeHWMs nporpaMMbl y4ebHOro Kypca «I'eomeTpusi» Ha yriy61EHHOM YpOBHe - pas3BUTME
VHAMBUAYaNbHbIX CMOCOBHOCTEN 06YyUatoLLMXCA NP U3yYeHUI reOMeTPIM, Kak COCTaBNAOLLENA NpeaMETHON
obnactn «MatemaTunka 1 MHpoOpMaTNKa» Yepe3 obecrneyeHne BO3MOXHOCTY NPUOBPETEHNS U UCMO/b30BaHNS
oonee rnyooKUX reoMETPUYECKMX 3HAHWIA U AEACTBUM, CRELMPUUHBLIX FeOMETPUM, U HEOOXOAUMBIX ANA
YCMELHOro NpoMeccroHasibHOro 06pa3oBaHiisl, CBA3aHHONO C UCMO/b30BaHWEM MaTEMATUKM.

MpUOpUTETHBLIMM 33faYyaMu  Kypca FeOMEeTPUM Ha Yrny6MéHHOM YPOBHE, PaCLUVPSIOWMMU 1
YCUNMBAIOLLMMU Kypc 6a30BOr0 YPOBHS, SBNSHOTCS:

pacLUMpeHne NPeACTaBNEHNs O FeOMETPUM KaK YacTy MUPOBOWA Ky/bTypbl U (HOPMUPOBAHME OCO3HAHUS
B3aVIMOCBS3M FT€OMETPUN C OKPYXKAOLLIMM MUPOM;

(hopMMpoBaHMe NPEeACTaB/EHNSI O NPOCTPAHCTBEHHbIX (IUrypax Kak 0 BaXHEMLLMX MaTemMaTU4ecKmx
MOZENsiX, NMO3BOMSIOLLMX OMUCHIBATb U U3yYaTb pasHble IBMIEHNST OKPYXKAKOLLIEro MUpa, 3HaHWe MOHATUIAHOTO
annapata no pasgeny «CTepeoMeTpus» y4eGHOro Kypca reoMeTpum;

(opMMpPOBaHME YMEHUSI BNAfleTb OCHOBHLIMW MOHATUSMU O MPOCTPAHCTBEHHBLIX (Urypax u ux
OCHOBHbIMMW CBOCTBaMM, 3HaHWe Teopem, hOPMY U YMeHWe UX NPUMEHNTb, YMEHUS [0Ka3blBaTb TEOPEMbI
1 HAXOAMTb HECTaHAAPTHbIE CNOCOOLI PeLLEeHs 3aay;

(hopmmMpoBaHME YMEHMSA pacrno3HaBaTb Ha YepTeXax, MOAENSX 1 B Pea/lbHOM MUPe MHOTOFPaHHUKN 1
Tena BpallleHUsl, KOHCTPYMPOBaTb FeOMETPUYECKME MOAENU;

(hopmMmMpoBaHME MOHMMaHUA BO3MOXHOCTM aKCMOMATUYECKOro MOCTPOEHMSI MaTeMaTUYeCKUX TEOpHIA,
(hopmmpoBaHME NOHMMAHMA PON aKCMOMATMKI NPU NPOBEAEHNN PACCYXKAEHWIA;

(hopMMpOBaHME YMeHUS BNafeTb MEeTOAaMU A0Ka3aTeNbCTB U a/IfOPUTMOB PELUEHUS, YMEHUS WX
NPUMEHSTb, MPOBOANTL [J0Ka3aTe/lbHble PACCYyXXAEHNS B XOA€e PELLEHNs CTEPEOMETPUYECKMX 3ada4 U 3aa4 C
NPaKTUYECKUM COfepXXaHneM, (hopMMpOoBaHME NPeACTaB/eHMs O HeOO6XOAMMOCTWU [0Ka3aTe/lbCTB Mpu
000CHOBaHMN MaTeMaTUYeCKMX YTBEPXAEHWA W PoONM  aKCMOMAaTMKW B MNPOBEAEHUM AeAyKTUBHbIX
paccyXXaeHuia;

pa3BuTne n COBEPLUEHCTBOBAHNE WHTE/IEKTYA/IbHLIX U TBOPYECKUX CNoco6HOCTEN 06y‘-IaIOLlJ|VIXCFI,
Nno3HaBaTe/lbHOM aKTUBHOCTW, ncenenoBaTenbCKNX yMeHMVI, KPUTUYHOCTU MbILLEHUA, NHTEPECA K N3YHEHUIO
reoMeTpunin;

(hopMMpoBaHME (PYHKLMOHANBHOW TPaMOTHOCTY, PENeBaHTHOW reOMETPUU: YMEHUsl Pacro3HaBaTh
MPOSIBNEHNS TEOMETPUYECKNX MOHSATUIA, 06LEKTOB 11 3aKOHOMEPHOCTEN B peasibHbIX XXMU3HEHHbIX CUTYaLMAX
M MpU U3YYeHUM [pYruX YuebHbIX MpeaMeToB, MPOSB/EHNS 3aBUCMMOCTER W 3aKOHOMEPHOCTEN,



MOAENNPOBaHUS peasibHbIX CUTYaLMIA, UCCNe0BaHMS NMOCTPOEHHbIX MoAenel, NHTePMpPeTaLun NnomyyYeHHbIX
pe3ynbTaToB.

OCHOBHbIMW coaepXXaTe/lbHbIMW NMMHUAMM YYeBHOro Kypca «IreomeTpus» B 10-11 Knaccax SBAAOTCA:
«[MpsAMble 1 NNOCKOCTW B NPOCTPaHCTBE», «MHOrorpaHHUKW», «Tena BpalleHusa», «BeKTopbl N KOOPAMHATLI
B NMPOCTPaHCTBE», «[BMXEHNA B NPOCTPaAHCTBE».

CdopmynuposaHHoe Bo PIOC COO TpeboBaHMe «yMETb ONEPUPOBATb MOHATUSAMU», PENIEBAHTHBLIMM
reomeTpumn Ha yrny6néHHoM ypoBHe 06ydeHMs B 10-11 Kniaccax, OTHOCUTCA KO BCEM CofepyKaTe/lbHbIM
NMHMAM  y4ebHOro Kypca, a (OPMMUPOBaHME JIOTUYECKMX YMEHWIn pacnpefensieTcd He TO/MbKO Mo
coAepXKaTefibHbIM JIMHWUAM, HO M NO rogam obyyeHus. CofepxaHne 06pa3oBaHMs, COOTBETCTBYHOLLEE
npeaMeTHbIM pe3y/ibTaTaM 0CBOeHUs PefepasbHOM paboyeid Mporpammbl, pacnpefenéHHbIM No rogam
06y4eHuns, CTPYKTYPUPOBAHO TakMM 00pa3oM, YTOObl KO BCEM OCHOBHbLIM, MPUHLMMMANLHBIM BOMpPOCam
obyvaroLmecs obpallaince HeOAHOKPATHO. JTO MO3BONAET OPraHW30BaTb OBMafeHWe reoMeTpUyecKUMm
NMOHATUAMM U HaBblKaMu MOCNeL0BaTe/IbHO M MOCTYNaTe/lbHO, C COBMOAEHNEM NMPUHLMMA NMPEeMCTBEHHOCTH,
a HOBblE 3HaHMA BK/IOYATb B OOLLYIO CUCTEMY reOMETPUYECKMX MPeACcTaBeHniA 06yyaroLLmxcs, pacumpsas u
yrnyénsas e€, 0bpasys NpoYHble MHOXECTBEHHbIE CBSA3M.

Mepexof K U3yYeHnto reOMeTPUM Ha Yry6EHHOM YPOBHE MO3BONSET:

co3fatb ycnoBua ans angdepeHumaumm obyyeHns, NOCTPOEHU NHANBUAYa/bHbIX 06pa30BaTe/bHbIX
nporpaMmM, o6ecneynTb Yrny6néHHOE W3y4YeHe TeOMETPUM KaK COCTaBMsIlOLLEN Yy4yeBHOro npeameTa
«MaTtemaTuka»;

MOArOTOBUTL 0OYYatOLMXCA K MPOLO/DKEHNIO M3YYeHUss MaTeMaTUKM C YYETOM Bblbopa Oypayluein
npogeccumn, obecneymsas NPeemMcTBEHHOCTb MeXAY 00LMM M NPOgecCMoHaIbHbIM 06pa30BaHNEM.

Ha m3yuyeHue yyebHOro Kypca «eoMeTpusi» Ha Yrny6néHHom ypoBHe oTBoamTcs 170 vacos: B 10
Knacce - 75 4yacos (2,5 yaca B HefZlento), B
11 knacce - 75 yacoB (2,5 yaca B HefZefnto).

COLEP>XXAHWE OBYYEHNA

10 KN1ACC
MpsiMble 1 NNOCKOCTU B MPOCTPAHCTBE

OCHOBHble MOHATUA CTepeoMeTpun. Touka, MpsMasi, MAOCKOCTb, MPOCTPaHCTBO. [loHATME 06
aKCMOMaTMYeCKOM MOCTPOEHNMN CTEPEOMETPUN: aKCOMbI CTEPEOMETPUM U CNEACTBUSA U3 HIX.

B3aMHOe pacrofiokeHne MNpsMbIX B MPOCTPAHCTBE:  MepeceKarolimecs, napanfienbHble U
CKpeLLyBatoLLyecs npsmble. Mpr3HaKy CKPeLLyBatoLLMXCs NpsiMbIX. [MapannenbHOCTb NPsSMbIX U MIOCKOCTEN
B NPOCTPAHCTBE: Napane/bHble NPsMble B MPOCTPAHCTBE, NapasNeNbHOCTb TPEX MPsSMbIX, NapanienbHOCTb
NpsIMOiA 1 nnockocTy. MapannenbHOe W LEHTPasibHOE MPOEKTUPOBaHWe, 1306paxeHne uryp. OCHOBHbIE
CBOICTBA NapannenibHOro MPOEKTUPOBaHWA. V306paxeHne (Uryp B napanneNbHoi npoekuun. YTnbl ¢
COHarpaB/IeHHbIMI CTOPOHAMK, Yron Mexay NpsMbIMU B MPOCTPaHCTBe. [MapannenbHOCTb MIOCKOCTEN:
napannenbHble NA0CKOCTM, CBOWCTBA NapanieNbHbIX MA0CKOCTel. MpocTelilune NPoCTPaHCTBEHHbIE UIypbI
Ha NM0CKOCTW: TETPasap, napannenenunes, nocTPOEHUE CeUYEHWIA.



MepneHAVKYNAPHOCTb MPSMOI 1 MAOCKOCTW: NeprneHAMKYNspHbIe NpsiMble B MPOCTPAHCTBe, MPsiMble
napannesnbHble U NepneHANKYNSpHbIE K MAOCKOCTY, NPU3HAK NeprneHANKYSPHOCT MPSIMO/A U NIOCKOCTH,
TeopeMa O MpsSMOIA NeprneHAVKYNSPHOA nnockocT. OpTOroHaslbHOe MPOeKTMpoBaHue. MepneHanKynsp u
HaK/MOHHbIE: PacCTOSHME OT TOYKM [0 M/IOCKOCTU, PacCTOSIHME OT MPSIMOIA 10 NOCKOCTK, MPOEKLMS (Urypbl
Ha NIOCKOCTb. [lepneHAMKYNSApHOCTb MJIOCKOCTEW: MpU3HaK NeprneHAMKYNSPHOCTA [ABYX MNIOCKOCTEN.
Teopema 0 TPEX MepreHANKYnsapax.

Yrbl B NPOCTPAHCTBE: Yrof Mexay npsMoi U MNIOCKOCTbO, ABYFPaHHbIA Yron, SIMHEWHbIA yron
[BYTPaHHOro yrnia. TPEXrpaHHbIA U MHOrorpaHHble yribl. CBOWCTBA NIOCKMX YI0B MHOIOrPaHHOIO yr/a.
CsolicTBa MNMOCKMX W [ABYrPaHHbIX YrN0B TPEXTPaHHOro yrna. TeopeMbl KOCUHYCOB W CUHYCOB [N
TPEXTPaAHHOIO yrna.

MHororpaHHUKu

Buabl MHOrorpaHHMKOB, pasBEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHasa npusma, npsaMas wu
HaK/OHHas npu3Mbl, OOKOBas W MOMHas MOBEPXHOCTb NpuaMbl. [Mapannenenuned, MPSMOYTO/bHbIN
napannenenuneg 1 ero cBoicTea. Kpartyarime Nyt Ha NOBEPXHOCTU MHOrorpaHHuWKa. Teopema Jiinepa.
MpocTpaHCTBeHHasa Teopema [Mudparopa. Mupammnga: n-yronbHas nvpaMuga, npaBu/ibHas U yCeyéHHas
nupamuibl. CBolcTBa pébep M GOKOBLIX FpaHelt npaBWIbHON NupaMuibl. paBuibHbIE MHOrOrPaHHUKK:
npaBuIbHas NpM3Ma 1 NpaBuIbHas NMpaMuaa, NpaBubHas TPEYronbHas Npammnaa U npaBubHbIN TETPasap,
Ky6. MpeacTaBneHne 0 NpaBu/bHbIX MHOrOrpaHHUKax: OKTasdp, A0AeKasap W MKocasap.

BbluncneHve 3nemMeHTOB MHOTrOrpaHHIKOB: peopa, AnaroHanu, yrnbl. [1owaabp 60K0BO NOBEPXHOCTM
1 MOSTHON MOBEPXHOCTM MPAMOM MPU3MbI, NIOLLAAb OCHOBaHWUIA, TeopemMa 0 BOKOBOI MOBEPXHOCTM MPAMOM
npu3mbl. Mnowanb G0KOBOM MOBEPXHOCTM M MOBEPXHOCTU NPaBUIbHOW Nypamungbl, Teopema O N/oLaau
YCEUYEHHON nupamugpl.

CvMMeTpPUS B NPOCTPAHCTBE. DNEMEHTbI CUMMETPUM MPaBUIbHBIX MHOTOrpaHHWKOB. CUMMETpKS B
MpaBWIbHOM MHOFOrpaHHUKE: CUMMETPUS Napannenenuneaa, CUMMETPUS NPaBUIbHLIX MPU3M, CUMMETPUS
MpaBWAbHON Npammapl.

BeKTopbl 1 KOOPANHATLI B MPOCTPAHCTBE

MoHATVS: BEKTOP B NPOCTPAHCTBE, HY/NEBOW BEKTOP, [/IMHA HEHYNEeBOTO BEKTOPa, BEKTOPbI
KON/IMHEapHble, COHArMpaB/ieHHbIe M MPOTMBOMOMIOXHO HarnpaB/ieHHble BEKTOPbl. PaBEHCTBO BEKTOPOB.
[le/icTBMS C BEKTOPaMW: CMIOXEHME U BbIUMTAHWE BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha umcno. CBOICTBA CMOXEHUs1 BEKTOPOB. CBOIWCTBA YMHOXEHWUS BEKTOpa Ha umcio. MoHsTue
KOMM/IaHapHble BEKTOPbI. Mpr3HaK KoMMNIaHapHOCTM TPEX BeKTopoB. MpaBuno napannenenunefa. Teopema
O PasNoXEeHWM BEKTOpa MO TPEM HEKOMM/JaHapHbIM BekTopam. [psMOyrosibHasi CUcTeMa KOOPAMHAT B
npocTpaHcTee. KoopanHaTtkl BekTopa. CBsA3b MeXIy KOOpAuHaTamMn BEKTOpa M KoopAuHaTaMy TOUeK. YTon
Mexay BekTopamu. CKansipHoe Npou3BeeHIe BEKTOPOB.

11 KJTIACC

Tena BpalleHus

MOHATUSA: UMAMHAPUYECKAs MOBEPXHOCTb, KOHMYECKasi MOBEPXHOCTb, Chepuyeckasi MOBEPXHOCT,
0bpasytoLLme NOBEPXHOCTEN. Tena BpaleHUa: LMANMHAP, KOHYC, YCeUYEHHbIA KOHYC, cepa, Lwap. B3ammHoe



pacnosoXeHve cgepbl M NIOCKOCTW, KacaTenbHas MIOCKOCTb K cdiepe. V306paxeHVe Tel BpalleHWs Ha
MMOCKOCTM. Pa3BépTKa UMAMHAPa U KoHyca. CUMMETPUS chepbl 1 LLapa.

O6bEM. OCHOBHbIe CBOMCTBa 06BLEMOB Tesl. Teopema 06 06bEME NPSMOYrOILHOIO Nnapasnnenenuneaa n
cnefcTeust U3 Heé. OGBEM MPAMON Y HAKNOHHOW MPU3MbI, LMIMHAPA, NupamMuabl U KoHyca. O6bEM Lwapa 1
LLIapOBOro CerMeHTa.

Kom6uHaUmmn Ten BpalLeHnst U MHOTOrpaHHMKOB. MpuaMa, BNUCaHHas B LMAMHAP, ONMcaHHas 0KO/o
unnmHapa. MepeceyeHune cepbl U LWapa € NAOCKOCTbO. KacaHve wwapa U cdepbl NAOCKOCTLIO. MOHsTHE
MHOFOrpaHHMKa, OMUCAHHOTO OKOMO cepbl, Cthepbl, BNMCAHHOW B MHOrOFPaHHUK MW TENO BPaLLEHWS.

Mnowaab NOBEPXHOCTU LMAMHAPA, KOHYCa, nowaab cgepbl U eé yacTeir. Mogobre B NpOCTpaHCTBe.
OTHoOLLEHEe 06BEMOB, N/OLWAAei NOBEPXHOCTEN NOA0GHBLIX dmryp. MpeobpaszoBaHne NOA0OMS, FOMOTETUS.
PeLLeHMe 3aga4 Ha NI0OCKOCTU C UCMOJIb30BaHNEM CTEPEOMETPUYECKMX METOLOB.

MOCTPOEHMEe CeYeHMiA MHOTOTPaHHWKOB W Tefl BpPalLeHWs: CeYeHust UmnnHapa (napannenbHo M
nepneHanKynspHO OCK), CevyeHUs KoHyca (napansiefibHble OCHOBAaHWMID W MPOXOASLLME Yepe3 BepLUVHY),
CeyeHms Lwapa, MeToAbl MOCTPOEHUS CeUYeHWIA: METOA CnefloB, METOA BHYTPEHHEro NMPOEKTPOBaHMS, METO/
nepeHoca CeKYLLIE MI0CKOCTM.

BeKTopbl U KOOPAMHATbI B MPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepauuy Hag BeKTopaMi. BeKTOpHOe YMHOXeHMe BekTopoB. CBolicTBa
BEKTOPHOIO YMHOXeHWs. [MpsiMoyronbHas cucTemMa KOOpAMHAT B MpPOCTpaHCTBe. KoopauHaThl BeKTopa.
Pa3noxeHune BeKTopa no 6asucy. KoopavHaTHO-BEKTOPHbIV METOA NPW PELLEHUN TeOMETPUYECKUX 3aaY.

[BWKeHMS B NPOCTPaHCTBe

[BUXeHMs NpocTpaHCTBa. OTOBPaXKeHNs. [BUXEHNS 1 paBeHCTBO (nryp. O6LLME CBOCTBA ABVKEHWIA.
Buabl ABVKEHWIA: NapannesibHbIi NePeHoC, LEeHTpasbHas CUMMETPUS, 3epKanbHas CUMMETPUS, MOBOPOT

BOKPYT npsmoii. MpeobpasoBaHus nofobus. MNpsamas n cihepa diinepa.

NAAHVPYEMBIE PE3YJIbTATbl OCBOEHVA YYEBHOIO KYPCA «[EOMETPUSA»
(YTNYBNEHHbIN YPOBEHb) HA YPOBHE CPEAHEIO OBLUEIMO OBPA30OBAHNA

JIMYHOCTHBbIE PE3YJIbTATDI

1) rpakgaHcKoe BOCMUTaHWe:

ChOPMMPOBAHHOCTb FPXKAAHCKOM MO3ULMM 06YUarOLLIErocs Kak akTUBHOIO 1 OTBETCTBEHHOIO Y/ieHa
POCCUIACKOro 06LLEeCTBa, NpeAcTaBneHMe O MaTeMaTUYeCKMX OCHOBaxX (YHKLMOHMPOBAHWUS Pas/IMuHbIX
CTPYKTYp, SIBMEHWUIA, npouedyp rpaxaaHckoro o6uectBa (BbIGOpPbl, OMPOCHbI U APYroe), YMeHue
B3aMMO/IECTBOBATb C COLMANbHBIMU UHCTUTYTaMK B COOTBETCTBUN C UX (YYHKLIMSIMUA 1 Ha3HAYEHMEM;

2) NaTpMoTUYECKOE BOCMIUTAHME:

ChopMMPOBAHHOCTb POCCUIACKON MPaKAaHCKOW MAEHTUYHOCTM, YBaXKEHUS K MPOLLIOMY W HAaCTOSILLEMY
POCCUIACKOW MaTeMaTWKK, LLEeHHOCTHOE OTHOLLIEHME K AOCTUXEHUAM POCCUACKMX MaTeEMATMKOB U POCCUIACKOIA



MaTeMaTUYECKO LLUKO/bI, MCMONb30BaHWe 3TUX [OCTMXKEHWUI B ApYrMX Haykax, TEXHOMOrusx, cepax
9KOHOMVIKU;

3) lyX0BHO-HPABCTBEHHOE BOCMUTAHME:

0CO3HaHWE [1yXOBHbIX LIEHHOCTEW POCCMIiCKoro Hapoaa, chopMUPOBAHHOCTL HPABCTBEHHOIO CO3HAHWS,
3TUYECKOr0 MOBEMEHNS], CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHVEM AOCTVXKEHWIA HAyKM U eATENbHOCTHIO
YUEHOro, 0CO3HaHMe IMYHOIO BKMaAa B MOCTPOEHME YCTOWUMBOrO By ayLIErO;

4) 3cTeTNYEeCKOe BOCMUTaHWeE:

3CTETNYECKOE OTHOLLEHWE K MUPY, BKOYas 3CTETUKY MAaTEMATUUYECKMX 3aKOHOMEPHOCTEl, 06bEKTOB,
3a[a4, PeLUeHW, PacCyXXOEeHWA, BOCMPUMMUMBOCTL K MAaTEMATUYECKUM acrnekTam pasnyHbIX BWIOB
CKYCCTBa;

5) (hnsnyeckoe BocnmTaHue:

C(HOPMMPOBAHHOCTb YMEHUS MPUMEHSITb MaTeMaTUueckue 3HaHus B MHTepecax 3[0pOBOro U
6e30MacHoro o6pasa >KW3HW, OTBETCTBEHHOE OTHOLUEHWE K CBOEMY 3[0pOBbi0 (3[40POBOE MWTaHWe,
c6aNaHCUPOBaHHbIVi PEXWUM 3aHATUIA U OTAbIXa, PerynspHas (u3nueckas aKTUBHOCTb), (DM3MYECKoe
COBEpPLLEHCTBOBAHE NPW 3aHATUSX CMOPTUBHO-03[0POBUTENLHOMN AESTENBHOCTbIO;

6) TPyZ0BOE BOCMUTAHNE:

FOTOBHOCTb K TPyAy, OCO3HaHME LEHHOCTU TPYAONoOMs, WHTEPeC K pasnyHbIM  cepam
NPoMeCcCMOHaNbHON [eATeNbHOCTH, CBA3AHHLIM C MAaTeMaTUKOWA M eé MPUIOXKEHMSMI, YMEeHUe COBepLIaTh
0CO3HaHHbIA BbIGOP By AyLLE Npotheccn 1 peann3oBbIBaTb COOBCTBEHHBIE XK3HEHHbIE M1aHbl, FOTOBHOCTb M
CMOCOBHOCTb K MaTeMaTMYecKoMy 06pa3oBaHM0 M CaMo0bOpa3oBaHMIO Ha MPOTSXKEHWM BCE XKM3HM,
FOTOBHOCTb K aKTUBHOMY YYaCTMIO B PELLEHMM NPaKTUYECKMX 3afa4 MaTeMaTNYECKO HanpaBeHHOCTH;

7) 3K0/10rn4ecKoe BoCnuTaHue:

C(HOPMMPOBAHHOCTb  9KOMOTMYECKOIA Ky bTypbl, MOHWMAHWE BAVSHWUS COLANIbHO-3KOHOMMUUYECKIMX
MPOLIECCOB Ha COCTOSHME TMPUPOAHOIA W CcoUManbHO Cpedbl, OCO3HaHME [106anbHOr0 XapakTepa
3KO/MIOrMYECKMX MpPO6MeM, OpUEHTaLMs Ha NPUMEHEHVE MaTEMAaTUYECKMX 3HAHWIA ANs pelleHus 3afady B
06/1aCTI OKPY)KatoLLE cpefbl, NNaHMPOBaHWE MOCTYMKOB M OLEHKM UX BO3MOXHbIX MOCNeACTBMiA AN
OKpY>KatoLLeit cpefpl;

8) LLEHHOCTX Hay4YHOro No3HaHUA:

chopMMPOBAHHOCTL MMPOBO33PEHMSI, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKn U
06LLECTBEHHOM NPAKTMKKW, MOHMMaHWe MaTeMaTMYeCKOl HayKu Kak cthepbl YenoBeYecKoW AesTenbHOCTH,
3TanoB eé pasBUTUA WM 3HAYMMOCTW ANA PasBUTUS LMBUAM3ALMW, OBMAfEHUE $3bIKOM MaTeMaTUKU U

MaTeMaTUYecKo KynbTypoil Kak CPeACTBOM MO3HAHWS MUPa, FOTOBHOCTb OCYLUECTB/SITb MPOEKTHYH U
CCNeA0BATENbCKYIO 1eATENbHOCTb UHAVBMAYANLHO U B rpynne.

METAIMNPEOMETHbBIE PE3Y/IbTATbI

Mo3HaBaTe/lbHble YHMBEPCasIbHble YUYeOHble AeACTBUS



BasoBble /lornyeckme encTBums:

BbISIBNATb M XapakTepu3oBaTb CYLECTBEHHbIE MPU3HAKM MaTeMaTUyYeCKMX OOBLEKTOB, MOHATUA,
OTHOLUEHUI MeXAy MOHATMAMKU, (hOPMYNNPOBATL OMNPeAeneHns MOHSATWIA, yCTaHaBMBaTb CYLLECTBEHHbI
NPU3HaK KnaccupurkaLumm, 0CHOBaHUS Ans 0600LLEHNSA U CPaBHEHUSA, KPUTEPUM NPOBOAMMOrO aHa/In3a;

BOCMPWHUMATb, (DOPMYNMPOBATh 1 NPe06Pa3oBbLIBaTL CYXXAEHUS: YTBEPAUTENbHbIE 1 OTPULLATE bHbIE,
eAVMHNYHbIE, YaCTHbIE 1 06LLME, YC/IOBHbIE;

BbISIB/ISITb MaTeMaTWuyeckne 3aKOHOMEPHOCTM, B3aMMOCBS3M W MPOTMBOPEYMs B (PaKTax, [aHHBbIX,
HABMIOEHNAX W YTBEPXKAEHUSX, NpeanaraTb KPUTEPU AN1S1 BbISBIEHNS 3aKOHOMEPHOCTEN 11 MPOTUBOPEUNIA;

Aenatb BbIBOAbI C MCMO/b30BaHNEM 3aKOHOB NOMMKM, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aK/THOUEHNIA,
YMO3aK/IHUEHWI Mo aHanoruu;

MPOBOAMTL CaMOCTOSITENbHO [l0KAa3aTeNbCTBA MaTeMaTUUYECKUX YTBepXKAeHU (npsMble M OT
MPOTVBHOIO), BbICTPaMBaTh aprymeHTaLMio, MPUBOAUTL MPUMEPb U KOHTPMPUMEPbI, 060CHOBLIBATbL
COGCTBEHHbIE CY)XXIEHMS U BbIBO/bI;

BbIGMPATbL CMOCco6 peLleHns yuebHol 3aaaum (CpaBHMBATb HECKO/MbKO BapyaHTOB PeLLeHMs, BbIGUpaTh
Han6onee NoAXOAALLMIA C YUYETOM CaMOCTOSATE/IbHO BblENEHHbIX KPUTEPUEB).

BasoBble UccneaoBaTe/IbCKUE JeiCTBUSA:

CMONb30BaTb BOMPOCHI KaK MCCNeA0BaTENbCKNIA MHCTPYMEHT NO3HaHUS, (DOPMY/MPOBaTh BOMPOCHI,
(mKcupytoLme NpoTyBOpeYre, NpobneMy, ycTaHaBnIMBaTb WCKOMOE W [aHHOe, (hOpMMpOBaTb FUMOTe3Y,
apryMeHTMPOBATh CBOK MO3ULNIO, MHEHWE;

NPOBOANTL CAMOCTOSITE/NIbHO CM/IAHWMPOBAHHBIA 3KCMEPUMEHT, WCCNEA0BaHNE MO YCTAHOB/IEHWIO
0COGEHHOCTEll MaTeMaTMYeCKOro O00beKTa, SIBMEHWs, MPOLIECCa, BbISIBNEHWUIO 3aBUCMMOCTEN  Mexay

00beKTaMu, ABNEHNAMN, npoueccamum,

CaMOCTOSTeNbHO (hOPMYNMPOBaTh 0606LLEHNS U BbIBOAbI MO pe3ynbTaTaM NPOBEAEHHOI0 HabNoAeHNS,
nccneaoBaHns, OLEHMBaTh JOCTOBEPHOCTb MOMYYEHHbIX PE3yNbTaToB, BbIBOAOB 1 0606LLEHWIA;

MNPOrHo3mnpoBaTb BO3MOXXHOE Pa3BUTUE MPOLIECCa, a TaKXKE BblABUTraTb MPeanosioXXeHNA 0 ero pasBuTtnun
B HOBbIX YC/TOBUAX.

Pa6oTa ¢ Hopmaumei:

BbISBNATb AeULMTLI MH(OPMALIMK, AaHHbIX, HEOOXOAUMbIX ANS OTBETA Ha BOMPOC W AN PeLUeHus
3afaum;

BblOVPaTb MH(OPMALMIO M3 UCTOYHMKOB Pa3/IMYHbIX TUMOB, aHaNM3MPOBaTb, CUCTEMATM3MPOBATb U
MHTEPNPEeTNPOBaTb MH(OPMALIMIO Pa3INYHbIX BUAOB 1 hOPM NPeACTaBNEHNS;

CTPYKTYpMpOBaTb MHGOPMaLMIO, MNPeAcTaBnsATb €€ B pasM4YHbIX opMax, WNNKCTPUPOBaTh
rpacuyecKu;

OLIEHVBAaTb HAEXHOCTb MH(OPMALIMK MO CaMOCTOATENIbHO CHOPMY/IMPOBAHHBIM KPUTEPUSIM.

KOMMYHUKAaTMBHbIE YHBePCa/IbHbIe YUebHble [e/icTBUS



O6LueHwe:

BOCMPUHMMATb U (HOPMY/IMPOBATb CYXKAEHWS B COOTBETCTBUM C YCNOBUSIMA U LiENSMIA 06LLEHMS, SICHO,
TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUSI B YCTHbIX M MCbMEHHbIX TEKCTaxX, AaBaTb MOSICHEHUS MO
X0[ly PeLLeHns 3aaum, KOMMEHTPOBATb NOYUEHHbI pe3ynbTarT;

B Xofe 00cyxfaeHusi 3afaBaTb BOMPOCHI MO CYLECTBY 06CYyXaemMol TeMbl, Npo6/embl, peLlaeMon
3afja4n, BbICKa3blBaTb MAEW, HaLeNeHHbIE Ha MOMCK PELLeHUs, COMOCTaBNATb CBOM CYXXAEHUS C CY>KAEHMAMM
APYrMxX Y4YaCTHMKOB Auanora, O6HapyXXuBaTb pas/inyuve W CXOACTBO MO3UUMIA, B KOPPEKTHOW opme
(hopMynMpoBaTb pa3HOracusi, CBOM BO3PaXKEHNS;

NpeACTaBATb PE3YNbTaThl PELLEHMS 3aaum, IKCNEPUMEHTA, UCCNeA0BaHMs, MPOEKTa, CAaMOCTOSTENIbHO
BbIGMPATb (HOPMAT BLICTYN/IEHNS C YYETOM 3a/la4 NPE3eHTaLMM U 0COGEHHOCTEN ayauTopum.

PerynsiTuBHble YHBepCa/ibHble YUebHbIe fe/icTBUS
CamoopraHusaLms:

COCTaBMATb MNNaH, arOpMTM PeLUeHns 3a4ayn, BblGMpaTb CMOCO6 peLeHMst C YYETOM MMEHOLLMXCS
PECYPCOB M COOBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTMpPOBaTb M KOPPEKTUPOBATb BapuaHTbl PELUeHWUA C
YUYETOM HOBOWA MHhopMaLMK.

CaMOKOHTPO/1b, 3MOLMOHASIbHbI UHTENNEKT:

BMafeTb HaBblKaMW MO3HABATENbHOM pPedieKcuM Kak O0CO3HaHMSi COBEpLUAeMbIX [AeNCTBUI U
MbIC/IMTENbHbIX MPOLLECCOB, WX Pe3ynbTaToB, BafeTh CNOCO6amMM CaMOMPOBEPKM, CAMOKOHTPO/S npoLecca
1 pe3ynbTaTa pPeLLeHnst MaTeMaTUYECKO 3a1auu;

npeABUAETb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTb MPW PELLEHUN 3a4aun, BHOCUTb KOPPEKTUBbI B
[EesTeNbHOCTb Ha OCHOBE HOBbIX 0GCTOATENbCTB, AaHHbIX, HaAeHHbIX OLUMOOK, BbISBNEHHbIX TPYAHOCTEN;

OLiEHVBaTb COOTBETCTBME pe3y/bTaTa LEenM W YC/OBWSIM, OOBACHSATb MPUYMHBI [JOCTUXKEHUS WK
HEeIOCTVXKEHUS Pe3yNbTaToB AEATENIbHOCTU, HAXOAUTb OLUMOKY, AaBaTb OLEHKY MPMOBPETEHHOMY OMbITY.

CoBMeCTHaA AeATe/IbHOCTb:

MOHMMATb W WUCMOMb30BaTb MPEVMYLLECTBA KOMaHAHON M UHAMBWAYyanbHOV paboTbl MPU PeLLEHNM
yuyebHbIX 3afa4y, MpUHMMaTb LEeMb COBMECTHOW [AeATeNbHOCTW, MNMaHMPOBaTb OpPraHM3aLMi COBMECTHOW
paboTbl, pacnpeaensTb BUAbI PaboT, AOroBapuBaThCs, 06CYXKAaTb MPOLIECC M pe3ynbTaT paboThl, 0606LATb
MHEHWS HECKOMTbKUX NOAEN;

y4yacTBOBaTb B rpynnoBbIX opmMax paboTbl (06CYXKAeHMS, 0OMEH MHEHWA, «MO3rOBble LUTYPMbI» U
MHbIE), BbINOHATbL CBOK YacTb PaboTbl U KOOPAMHUPOBATL CBOW [ENCTBUA C APYTUMMW YleHaMU KOMaH[bl,
OLeHMBaTb Ka4ecTBO CBOEro BK/afa B O6LMIA NPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBLIM YYaCTHUKAMU
B3aVIMOAENCTBUA.

MPEAMETHbBIE PE3YJIbTATDI



K koHUy 10 Knacca 06y4varolpiics HayumTcs:

CBOOOAHO OnepupoBaTb OCHOBHBLIMU MOHATUAMU CTEPEOMETPUMN NPU PeLLeHUN 3a4ay U NPOBeLeHUN
MaTeMaTUYeCKMX PacCyXeHni;

NPUMEHATL aKCUMOMbI CTEPEOMETPUMN N CNEACTBUSA U3 HUX MPU PELLEHMN TeOMETPUYECKUX 3aay;
KaccmuumpoBaTh B3avMHOe PacrnosioXKeHVe NPAMbIX B MPOCTPAHCTBE, MIOCKOCTeN B MPOCTPaHCTBE,
NPAMbIX 1 NJIOCKOCTEN B NPOCTPaHCTBE;

CBO6OAHO OMepmpoBaTh MOHATUSMW, CBA3AHHLIMU C YrnaMu B NPOCTPAHCTBE: MeXAy MNPAMbIMK B
MPOCTPAHCTBE, MeXAY MPAMOI 1 NNOCKOCTLIO;

CBO6O/AHO 0MepmpoBaTh NMOHATUAMU, CBA3AHHLIMW C MHOTOrpaHHUKaMU;

CBOOOJHO pacno3HaBaTb OCHOBHbIE BWAbl MHOrOrpaHHWKOB (Mpu3ma, nupaMuga, NpPAMOYro/bHbIN
napannenenuneg, Kyo);

KnaccmuumpoBaTb MHOIOrpaHHUKK, BblGMpas OCHOBaHUA A1 KnacCUhnKauuu;

CBODOOAHO OMepupoBaThb NMOHATUAMM, CBA3AHHLIMU C CEYEHMEM MHOIOrPaHHUKOB M/10CKOCTLIO;
BbIMOMHATL MapansieNlbHoe, LeHTPa/IbHOE WU OPTOrOHa/IbHOE MPOEKTUPOBaHWE (Uryp Ha NIOCKOCTb,
BbIMO/IHATL M300paXKeHNA PUryp Ha NIoCKOCTY;

CTPOUTb CeYeHWs MHOrOrPaHHWKOB Pa3/IYHbIMKU METOAaMW, BbINOMHATL (BbIHOCHbIE) MIOCKUE
YepPTEXM U3 PUCYHKOB MPOCTbIX 00bEMHbBIX (IUrYp: BUL, CBEPXY, COOKY, CHU3Y;

BbIYMC/IATH NIOWAAN NOBEPXHOCTE MHOrOrpaHHUKOB (Npu3Ma, nNupamuaa), reoMeTpuUYeckux Ten ¢
NMpPUMeHeHneM opmyT;

CBOOOAHO OMepupoBaTh MOHATUAMW: CUMMETPUA B MNPOCTPAHCTBE, LEHTP, OCb W MIOCKOCTb
CUMMETPUK, LEHTP, OCb U MIOCKOCTb CUMMETPUM (DUTYpbI;

CBO6OAHO ONepupoBaTb MOHATUAMM, COOTBETCTBYHOLLMMIM BEKTOPAM 1 KOOPAMHATaM B MPOCTPaHCTBE;
BbINOHATL AEMCTBUSA Haf, BEKTOpPaMu;

pewaTb 3afa4n Ha [0Ka3aTe/lbCTBO MaTeMaTUYeCKMUX OTHOLUEHUA N HaXOXAEHWe reoMeTpUYecKnX
BE/IMYMH, NPUMEHSS M3BECTHble MeTOAbl NPU PeLleHnM MaTeMaTUyecKMX 3afad MOBbILEHHOro U
BbICOKOI0 YPOBHS C/IOKHOCTU;

NPUMEHATbL NPOCTeNLLEe NPOrpaMMHble CPeACTBa U 3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMBI MPY
PeLLEHNN CTEPEOMETPUYECKUNX 3aau;

n3BneKatb, MNpeobpas3oBbiBaTb U WMHTEPMNPETUMPOBATb  MH(OPMALMIO O  MPOCTPAHCTBEHHbIX
reoMeTprYecKuX (urypax, NpeAcTaB/eHHYH0 Ha YepTexax v PUCYHKax;

NPUMEHATbL NOMYYeHHbIE 3HAHWS Ha MPaKTUKe: CPaBHMBATL M aHa/JIM3MPOBATb peasibHble CUTYaLuu,
NPUMEHATL U3YYeHHbIE MOHATUA B NPOLECCE MOUCKA PELUEHNS MaTeMaTUYeCcK CcpopMynMpoBaHHOW
npo6sieMbl, MOZENPOBATL peasibHble CUTyaUMM Ha A3blKe reoMeTpuM, UCCNeaoBaTb MOCTPOEHHbIe
MOZE/NIN C WUCMONb30BaHWEM TeOMeTPUYECKMX MOHATUMIA M TeopeMm, annapara airebpbl, pellatb
NpaKkTUYeckune 3aa4n, CBA3aHHble C HAXOX/AEHNEM reOMeTPUYECKUX BE/TNUMH;

NMETb NpPeACTaB/ieHNst 06 OCHOBHbIX 3Tanax pasBuUTUS reOMeTPUM Kak COCTaBHOM YacTu (yH4amMeHTa
pasBUTUSA TEXHONOTIA.

K KoHUy 11 knacca o06y4vatoLmincs Hayumnrcs:

CBO6OAHO OrnepupoBaTb NOHATUAMU, CBSA3AHHLIMU C LWINHAPUYECKOR, KOHUYECKOW U CheprnyecKoi
NMOBEPXHOCTAMMW, OO6BACHATL CMOCO6bLI NOTYYEHNS;

orepupoBaTb MOHATUAMW, CBA3aHHBLIMW C TenaMu BpaLLeHWs: LUMAMHAPOM, KOHYCOM, Cepoin K
Lapom;

pacrno3HaBaTb Tena BpalleHns (LMAMHAP, KOHYC, cdiepa 1 wap) U 06bACHATL CNOCO6bI NOMYYeHNs TeN
BpaLleHus;

KfaccuguumpoBaTb B3aUMHOE PacrosioXKeHue chepbl 1 NIOCKOCTY;



BbIYMC/IATb  BEMUYMHBI 3/IEMEHTOB MHOTFOrpaHHWKOB W Te/l BpalleHWs, O0O0bEMbI M NOLWaau
MOBEPXHOCTe MHOrOrpPaHHWKOB 1 TeN BPaLLEeHUsl, FeOMeTPUYECKUX Te C NPUMEHEHEM (DOPMYIT;
CBOOOAHO OnepupoBaTb MOHATMAMM, CBA3QHHBIMW C  KOMOMHAUMSMW  Ten  BpaleHus U
MHOFOrpaHHNKOB: MHOFOrpaHHWK, BMMCaHHbIA B Cdepy M OMUCaHHbLIA OKOMo cdepbl, cdepa,
BMMCaHHas B MHOTrOrpaHHWUK Wv Te0 BPpaLeHUs:;

BbIYMCNIATb COOTHOLLEHMS MeXAY NAoLWaasaMy NOBEPXHOCTEN 1 06bEMaMK NOAOGHbIX Ter;
n306paxaTb M3yvaeMble Urypbl, BbIMONHATL (BbIHOCHbIE) NIOCKME YEPTEXNW U3 PUCYHKOB NPOCTbLIX
06bEMHBIX (Mryp: BUf CBepPXY, COOKY, CHU3Y, CTPOUTb CEYEHMs TeN BPaLLEHWS;

n3BneKatb, WHTEPNPeTMpoBaTb W MNpPeobpa3oBbiBaTb  MH(OPMaLUO O  MPOCTPAHCTBEHHBIX
reoMeTpryeckux urypax, NpeacTaBneHHY0 Ha YepTexax 1 PUCYHKax;

CBO6O/HO 0MeprpoBaTh NMOHATMEM BEKTOP B NMPOCTPaHCTBE;

BbINO/HATb OMNepauun Had BEKTOpPaMu;

3ajaBatb NIOCKOCTb YpaBHEHMEM B IeKAPTOBOW CUCTEME KOOPAMHAT;

peliaTb reomMeTpuMuyeckme 3afady Ha BbIYMCNEHWE YINOB MeXAy MpSAMbIMA U MAOCKOCTAMM,
BblUMC/IEHVE PACCTOSHWIA OT TOYKM [0 TMIOCKOCTW, B LEMOM, Ha MNPUMEHEHME BEKTOPHO-
KOOPAMHATHOro MeToAa Npu peLLeHniu;

CBO6OAHO OnepupoBaTb MOHATUMAMMU, CBA3AHHLIMU C [BMXKEHWEM B MPOCTPAHCTBE, 3HaTb CBOWCTBA
[IBVKEHWIA,

BbINO/HATL  M300PaXXEHNA MHOFOrpaHHUKOB W Te/l BpalleHUs Mpu  napaiiesibHOM MepeHoce,
LIEHTPaNbHON CUMMETPUM, 3epKalbHOM CUMMETPUK, NPK NOBOPOTE BOKPYT NPSAMON, Npeobpa3oBaHums
nogooms;

CTPOUTb CEYEHUS MHOrOrpaHHWKOB W TeN BPaLUeHUs: cedyeHus uunuHapa (napannenbHo W
NnepneHanKyNsapHO Ocu), CeyeHWs KoHyca (napasfefibHble OCHOBaHWIO W NPOXoaswime 4yepes
BEPLUVHY), CEYEeHUs LLapa;

MCNONb30BaTb METO/b! MOCTPOEHUS CEYEHWUIA: METO[, CNeA0B, METOL BHYTPEHHEr0 NpPOEKTUPOBAHWS,
MeTO/ NepeHoca CeKyLLelt NNoCKoCTY;

[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHNS,

NPUMEHATL TeoMeTpuYeckne (hakTbl AN8 PeLleHns CTePeoMEeTPUMYUECKUX 3adady, npearnonararoLmx
HECKO/bKO LLAroB pPeLleHus, ecin yCnoBua NpuMeHeHUs 3afaHbl B ABHOW 1 HESABHOW (hOpMe;

pelaTb 3a4a4n Ha [10Ka3aTeNbCTBO MaTeMATMYECKMX OTHOLUEHWIA N HaXOXAEHWe reoMeTpUYecKnX
BE/INYMH;

NPUMEHATL MPOrpaMMHbIe CPeACcTBa UM 3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU PELLEHNN
CTEPEOMETPUYECKMX 3ajay;

NPUMEHATL MOMYYEHHble 3HAHWS Ha MPaKTUKe: CPaBHMBATb, aHa/IM3MPOBATh W OLEHMBATbL pPeasibHble
CUTyaumn, NPUMEHSTb W3Y4YeHHble MOHATMSA, TEeOpPeMbl, CBOWCTBa B MPOLLECCEe MOMCKA PeLUeHUs
mMaTemaTuyeckn copMynnpoBaHHOM MNpPOG/eMbl, MOAENNPOBaTh peabHble CUTYaUUM Ha S3blKe
reomMeTpun, UCCNeAoBaTb MOCTPOEHHbIE MOAENN C WCMO/b30BaHMEM TEOMETPUYECKMX MOHATUIA U
Teopem, annapata anreépbl, pellaTb MPaKTUYECKME 3a[ayl, CBSI3aHHbIE C HAXOXAEHUEM
reoMeTPUYECKUX BE/INYWH;

MUMeTb NPeACTaBNeHNst 06 OCHOBHbIX 3Tanax pasBUTKS FeOMETPUN KaK COCTaBHOM YacTu (hyHAameHTa
Pa3BUTUS TEXHO/OIUIA.

TEMATWNYECKOE INMNJ1IAHNPOBAHUE

10 KN1ACC
No HanmeHoBaHMe pa3fenos 1 Tem Nporpammbl Konnuectso yacos
n/n Bcero  KOHTpO/bHbIE MpaKTnyeckue
paboThl paboThl
1 BBefeHMe B CTepeoMeTpuio 10 1
2 B3anmHoe pacnonoXeHue NpsambIxX B 6 1 1
npocTpaHCcTBe
3 MapannenbHOCTb NPAMbIX U MIOCKOCTEN B 8 1 1
npocTpaHCcTBe
4 MepneHANKYNAPHOCTb NPAMbIX U NOCKOCTEN B 16 1 1
NnpoCcTpaHCcTBe
5 YT Nbl U paccTosaHUS 14 1 1



Ne HanmeHoBaHMe pa3ze/ioB U TeEM IIPOrPaMMBbI KosnyecTBO 4acos
n/m Bcero  KoHTpoJsibHBIE [IpakTHyeckne
paboThI paboThl

6 MHororpaHHUKH 7 1 1

7 BeKTOpEI B IPOCTPAHCTBE 10 1 1

8 [ToBTOpEHME, 06001 eHHE U CUCTEMAaTHU3aLU A 4 1 0
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 75 7 7

11 KJIACC

Ne HanmeHoBaHMe pa3zie/ioB U TeM IIPOrPaMMBbI KosnnyecTBO 4acos
n/m Bcero  KoHTpoJsibHEIE [IpakTHyeckne
paboThl paboThl

AHasMTUYeCcKas reoMeTpUs 10 1 1

2 [ToBTOpEHUE, 06001 EHHE U CUCTEMATU3ALU A 11 1 1
3HaHUH

3 O6péM MHOT OrpaHHHKA 17 1 1

4 Tesa BpalleHUs 19 1 1

5 [lroaay NoBEpXHOCTH U 06'bEMBI KPYTJ/IBIX TeJl 7 1 1

6 JIBroKeHUS 5 1 1

7 [ToBTOpEHME, 06001 EHNE U CUCTEMATU3ALU A 11 1 1
3HaHHuH. [loaroToBka Kk EI'D

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 75 7 7

MNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka
n/n
1  OcHoBHBIe paBUJIa U300paXKeHUs1 HA PUCYHKe TIJIOCKOCTH,

napaJijieIbHbIX PSIMBIX (OTPEe3KOB), CepeIMHBI OTpe3Ka

[loHATHS cTepeoOMeTPUU: TOUKA, IpsIMasi, JIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE NMpaBUJIa U300 paXKeHNU 1 Ha pUCYHKe
IJIOCKOCTH, apaJljleIbHbIX TPSAMBIX (OTPEe3KOB), CepeUHbI
oTpe3ka

[loHaTHS: ImepeceKarouecd IMJ0CKOCTH, ITepeceKarlunecd
nmpAMad v IJI0CKOCTb; NOJAYIPOCTPAHCTBO

MHororpaHHHUKH, U306 pakeHHe MPOCTeHIINX
NPpOCTPaHCTBEHHBIX PUTYP, HECYLECTBYIOLUX 06’ BEKTOB

AKCHOMEI CTepeoOMEeTpPHHU U IIepBbIe CJICACTBHUA U3 HUX

AKCHOMEI CTepeoOMETpPHH U NIEPBLIE CJIeACTBHUA U3 HUX.
Crmoco6bl 3aJaHUA NPAMEBIX U IJIOCKOCTEN B IMpOCTpPaHCTBE.
0O603HavYeHHUs MMpAMBIX U IJIOCKOCTeHR

U3o06paxkeHre cedeHUH NUpaMu/bl, Kyba U IPU3MBI, KOTOpHIE
NpOoXOoAAT Yepe3 Ux pébpa. U3obpakeHHe NepeceyeHHUsI
NOJIyYeHHBIX MJIOCKOCTeH. PackpaluMBaHKe MOCTPOEHHBIX
CeyeHUH pa3HbIMH BETAMH

MeTo[ ciej0B AJ1s TOCTpoeHUus ceyeHU. CBOMCTBA
nepecedyeHUl NPSIMBIX U TJIOCKOCTEN

Kosin4ecTBO 4acoB

Bcero KoHTposibHBIe [IpakTUYecKue
paboThl paboThl



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHBIe [IpakTUYecKue
paboThl paboThl
9  IlocTpoeHHe cedyeHUH B MUpaMu/e, Kybe o TpéM TOYKaM Ha 1
pé6pax. Co3aHKe BEIHOCHBIX YepTeKel U 3aluch L1aroB
NOCTPOEHUS
10 KouTposnbHas paborta "AkcuoMel ctepeoMeTpun. CevyeHns" 1 1
11 BsauWMHOe pacnoJioKeHue NpsAMbIX B IPOCTPAHCTBE. 1

CerLL[I/IBaI-OLL[I/IeCH ImpAMEBI€. HpI/I3HaKI/I CKpelqnBarInuxca
MpAMBIX. HapaJIJIeJIbeIe I[IpAMBbI€ B IIPOCTPAHCTBE

12 Teopema o CylLLeCTBOBAaHUU U €JTUHCTBEHHOCTHU MPSAMOH 1
napaJijieJ,IbHON JaHHOMU NPSAMOH, POXOAALLEN Yepe3 TOUKY
MPOCTPAHCTBA U He JieXallled Ha JaHHOU NpsAMOoH. /leMMa o
nepeceyeHUH NapasiebHbIX NPAMBIX [IJI0CKOCTBIO

13 IlapanienbHOCTBb Tpex NpAMBIX. TeopeMa o Tpéx 1 1
napaJiJieJIbHbIX NpAMBIX. TeopeMa 0 CKpeLMBaLLUXCS
NpAMBIX

14 IlapanjienbHoe poeKTUpoBaHUe. OCHOBHLIE CBOMCTBA 1

napaJijieIbHOro NpoeKTUpoBaHuUsl. U306pakeHre pa3HbIX
$uryp B napasiesbHON NPOEKLUU

15 lleHTpasnbHasl NpoeKLUs. YToJ ¢ COHanpaBJeHHbIMU 1
CTOpPOHAMHU. YTOJ MeXAy NPSAMBIMH

16 3ajayu Ha Aokas3aTeJbCTBO H MCCIe/oBaHHe, CBSI3aHHBIE C 1
pacmoioKeHUeM MpPsSMBIX B MIPOCTPAHCTBE

17 lloHATHUA: NapalieJbHOCTb PSAMOMN U MJIOCKOCTH B 1
npoctpaHcTBe. [IpusHak napa/iebHOCTH IPAMOR U
10cKocTH. CBOMCTBA Napasl/ieIbHOCTU NPSAMOU U IJIOCKOCTH

18 T'eoMeTpHUyecKHe 3a[ja4d Ha BEIYMCIEHHE U J0Ka3aTeNbCTBO, 1
CBSI3aHHBIE C NMApaJ/lJIeJIbHOCTBIO IPSIMBIX U MJIOCKOCTEN B
MPOCTpPaHCTBE

19 IlocTpoeHue cedyeHU s, IPOXOASAILLETO Yepes3 JaHHYIO NIPAMYIO 1
Ha YyepTexe U Mapa/ljeJIbHOT O APYroi npsAMoun. Pacyét
OTHOILeHUH

20 [lapannenbHas NpoeKLus, IpUMeHeHHe /15 IOCTPOeHHUs 1
ceyeHUU KyOa v napaJienenuneaa. CBoicTea
napaJijaesienuiesa U Npu3Mbl

21 [IlapannenbHble MJI0CKOCTH. [IpU3HaKu napaiieqbHOCTH ABYX 1
IJIOCKOCTeH

22 TeopeMa o napa/ieJbHOCTH U € JUHCTBEHHOCTH IIJIOCKOCTH, 1
NpOXoJslleli yepe3 TOYKY, He IpUHA/JIEXKALLYIO JaHHOH
IJIOCKOCTH U CJIeICTBUSA U3 Heé

23 CpolicTBa apaJijieJibHBIX IJIOCKOCTeH: 0 mapasieJbHOCTH 1
NpSMBIX [lepeceYyeHUs IIPU NlepecedyeHHH [BYX NapaJ/ljeJlbHbIX
[IJIOCKOCTEN TpeThel

24 Cpo¥icTBa mapaJJjie/bHbIX IIJIOCKOCTEN: 00 OTpe3Kax 1
napaJiJieJIbHbIX PSIMBIX, 3aK/JI04YEHHBIX MeXLY
napaJiJieJIbHbIMU IIJIOCKOCTSIMU; O llepece4eHUH NpsSMOH ¢
JIBYMS NIapaJl/ieJIbHBIMH IIJIOCKOCTSAMH

25 CpoiicTBa Ky6a ¥ psSIMOYTOJIbHOT O NapaJijesenune/ia 1



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHBIe [IpakTUYecKue
paboThl paboThl
26 BblunciieHMe IJIMH OTPE3KOB B KyHe U MPSMOYTOJIbHOM 1
napaJljaesenuiese
27 llepneHJUKYJSAPHOCTD NPAMOU U MJIOCKOCTHU. [IpU3Hak 1

MmepneHaAnKyJaIdpHOCTH HpHMOﬁ H IIJIOCKOCTH

28 llepneHUKYJSAPHOCTD NPAMOU U MJIOCKOCTHU. [IpU3Hak 1 1
NepreHJUKYJISPHOCTH NPAMOH U IJIOCKOCTH

29 TeopeMa o Cyl1IeCTBOBaHUU U eJUHCTBEHHOCTH NIPSAMOH, 1
NpOXoJsillel yepe3 TOYKY POCTPAaHCTBA U
NepreHJUKYJISPHOU K IJIOCKOCTH

30 [I1OCKOCTH U NeplieHAUKYIAPHbIE UM NIPSMEIe B 1
MHOTOrpaHHHUKax

31 [IOCKOCTH U NeplieHAUKYISAPHbIE UM NIPSAMEBIE B 1
MHOTOrpaHHHUKax

32 llepneHauKy/asp v HakJoHHad. [locTpoeHue nepneHgukyaspa 1
Y3 TOYKH Ha IPAMYIO

33 llepneHauky/sp v HakJoHHad. [locTpoeHue nepneHgukyaspa 1
M3 TOYKH Ha IPAMYIO

34 Teopema o Tpéx neprneHAUKyIspax (IpsiMasi U oOpaTHas) 1

35 Teopema o Tpéx nepneHAUKYJIspax (MpsiMasi U o6paTHasi) 1

36 YroJ Mexay CKpelMBaKLUMUCA PAMBIMU 1

37 llouck nepreHAUKYJISAPHBIX IPAMBIX € IOMOLLBIO 1
nepreHAUKYISPHBIX IIJIOCKOCTeR

38 OpToroHasbHOe MPOEKTUPOBAHUE 1

39 [IlocTpoeHue cedyeHUU KybHa, MPU3MbI, TPaBUJIbHOU NUpaMugbl 1
C IOMOLUIBIO OPTOrOHA/ILHOH NMPOEKIIUU

40 TlocTtpoeHue cedyeHnl Kyba, IpU3MBI, IPaBUJABbHON NupaMuabl 1
C IOMOLUIBIO OPTOrOHA/ILHOH NMPOEKIIUU

41 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBbHO IJIOCKOCTH. 1
[110CKOCTH CUMMeTpUH B MHOTOI'paHHUKaX
42 I[lpy3Hak NeprneHAUKYJAAPHOCTU NPSAMOM U MJIOCKOCTH KaK 1 1
c/leICTBHE CUMMeTPHUHU
43 I[IpaBuJbHBEIE MHOTOTPAHHUKU. PacyéT paccTOAHUN OT TOYKHU 1
J10 TIJIOCKOCTH
44  [lpaBUJbHBIE MHOTOTPAaHHUKH. PacU4éT pacCTOAHUN OT TOYKHU 1
J10 TIJIOCKOCTH
45 CJBWr MO HenapaJJieJbHON NPSIMON, U3MeHeHHUe PacCTOSTHUI 1 1
46 KoHTposibHas paboTa "B3auMHOe pacnoyioykeHHe NpsMbIX U 1 1
MJIOCKOCTEN B MPOCTpaHCTBE"
47 /IByrpaHHbIil yroJ. CBOUCTBO IMHEUHBIX YIJIOB ABYTPAaHHOTO 1
yriaa
48 IllepneHauKyisipHbIe IJIOCKOCTU. CBOMCTBA B3aUMHO 1 1

MnepneHaAnKyadpHbIX IJIOCKOCTEeHR

49 [IpusHak neprneHAUKYJIAPHOCTH IJIOCKOCTEH; TeopeMa o 1
NpsAMOM NlepeceYeHUsl [BYX IJIOCKOCTEN NepleHAUKYIAPHBIX
TpeTbe! MI0CKOCTH



Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero KoHTposibHBIe [IpakTUYecKue
paboThl paboThl

50 [IlpssMoyrosibHbIH MapaJieenumne/; Kyo; U3MepeHus, 1
CBOHMCTBA NPSIMOYTOJIbHOTO NapaJjiesenuiesa

51 Teopema o AUaroHaJy NpsIMOYTroJbHOTO Napajienenunegau 1
CJIe/ICTBHE U3 Heé

52 Tlapa napa/enbHbIX IJIOCKOCTEH Ha CKpellMBaOLIAXCS 1
NPSAMBIX, PACCTOSIHUE MeX/Y CKpelLUBALIMMUCS IPSIMBIMH B
NPOCTBIX CUTYaLUAX

53 PaccTosiHMe OT TOYKH /10 MIJIOCKOCTH, PACCTOSIHUAE OT MPSIMOH 1
J10 TIJIOCKOCTHU

54 BbluKcleHWe PacCTOSTHUHN MeXy CKpeliuBaolUMHUCS 1
NPAMBIMH C IOMOLBIO TIepIIeHAUKYISAPHOU IJIOCKOCTH

55 TpéxrpaHHBI# yroJ, HepaBeHCTBA AJ/1s1 TPeXT paHHbBIX YTJIOB. 1
Teopema [ludaropa, TeopeMbl KOCHHYCOB U CHHYCOB J/151
TPEXTPaHHOrO yrJja

56 KonTposibHas pa6oTa "YTbl U pacCTOSIHUS" 1 1
57 Tupamupa. Buael nupamu/. [lpaBu/ibHas nupamMu/ia 1
58 Ilpusma. [IpsiMasi U Hak/IOHHas NpU3Mbl. [IpaBuibHas npusaMa 1 1
59 IlpsaMo¥i napasienenumnen, NpsMoyroabHbIA 1
napaJijiesenuie, Kyo
60 Brinyksble MHOTOTpaHHUKU. TeopeMa Jitiepa 1
61 Breinykible MHOTOTpaHHUKU. TeopeMa Jilniepa. [IpaBuibHble 1
N0JIyIIpaBUJIbHbIe MHOTOTpPaHHUKH
62 KoHTposbHas paboTta "MHOrorpaHHUKH " 1 1
63 IlloHaTHe BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
64 C(CyMMa BeKTOpPOB 1
65 Pa3HOCTb BEKTOpOB 1
66 IlpaBusio napasienenunesa 1 1
67 YMHOXKeHHe BEeKTOpa Ha YUCJIO0 1
68 PaznoxeHune BeKTOpa o 6a3ucy TpEX BEKTOPOB, He JiexKalluX 1
B OJJHOH IIJIOCKOCTH
69 Cka/nspHOe MpoU3BeJleHHe 1
70 Belydc/ieHHe yIJa MeX/1y BeKTOpaMH B IPOCTPaHCTBe 1
71 llpocreiillive 3a/ja4yu C BEKTOpaMHU 1
72 llpocreiillive 3a/ja4yu C BEKTOpaMU 1
73 06006llieHHe U cUcTeMaTH3allMd 3HAaHUHU 1
74 HWroroBasi KOHTpOJIbHasA paboTa 1 1
75 0O600leHHe U cHCTeMaTH3allus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 75 5 7

11 KUIACC
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11
12
13

14

15

16

17

18

19

20

21

22
23

24

Tema ypoka

[loBTOpeHue TeMbl "KoopAMHATHI BEKTOpa Ha MJIOCKOCTH U B
MpOCTpaHCTBe"

[ToBTOpeHue TeMbl “"CkaNsipHOE MPOU3BE/lEHUE BEKTOPOB"

[loBTOpeHMe TeMbl "BriunciieHre yria MeXay BeKTOpaMH B
MpOCTpaHCTBe"

[lToBTOpEeHUe TeMbl "YpaBHeHHE IPSIMOU, TPOXOASILLEN Yepes
JBe Touyku"

AHanUTHYeCKHEe MeTOo/ bl pacqéTa yrija Mexay nNpAMbBIMH B
MHOI'OrpaHHHKax

AHanUTHYeCKHEe MeTOo/ bl pacqéTa yrja Mexay IJIOCKOCTAMHU
B MHOT'OI'paHHHUKaXx

(DOpMyJIa pacCTOAHHUA OT TOYKH A0 IIJIOCKOCTH B
KoopAHHAaTax

Haxom,quI/Ie paCCTOﬂHI/Iﬁ OT TOYKH A0 IIJIOCKOCTH B Ky6e

HaxoxeHre pacCTOSIHUMA OT TOYKH /10 TIJIOCKOCTH B
NpaBU/JIbHOHU MUpaMu/ie

KoHTposibHas paboTa "AHajiuTH4YecKasi TeoMeTpus”
Ce4yeHHsI MHOTOIPaHHUKOB: CTaHJapTHbIe MHOTOTPaHHUKHU
CedyeHHsI MHOTOIPAaHHUKOB: METOJ, C/Ie/J0B

Ceyennsa MHOT'OI'paHHHUKOB: CTaHAAPTHHBIE IIJIOCKOCTH,
nmepece4yeHnud rNpAMbIX U IJIOCKOCTEH

HapaJIJIeJIbeIe MpAMEBI€ U IIJTOCKOCTH: IIapaJljieJIbHbIC
cedyeHnud

HapaJIJIeJIbeIe MpAMBI€ U IIJIOCKOCTH: YI'JIBI MEXAY
CKpelINBarOIMUMHUCA ITPAMBIMHA

HepHeH,CLI/IKYJIFIprIe MpAMEBI€ U IIJIOCKOCTH: CTaHAAPTHBIE
MMapkbl NepHeHANKYJIAPHBIX IJIOCKOCTEHN U IMpAMEBIX,
CUMMETPHUHU MHOTOT'PaHHHUKOB

[leprieHAUKYISIpHBIE TPSIMBIE U TIJIOCKOCTH: TeOpeMa O Tpex
nepreHAUKYJIsIpax

[lepnieHAUKYISIpHBIE IPSIMBIE U TIJIOCKOCTH: BBIYUCTIEHHUS
JUIMH B MHOT OTpaHHHUKax

[loBTOpEHMe: TI0IaZiJd MHOTOYTOJbHUKOB, GOPMYJIbI AJ151
IoLaAen, coobpakeHus MoA006us

[lnouaziv ce4eHUH MHOTOT paHHUKORB: MJIOLIA/IHA
MOBEPXHOCTEHN, pa3pe3aHusi Ha YaCTH, COOOpaKeHHU I
noJ06us

[lnouaziv ce4eHUH MHOTOT paHHUKORB: MJI0LIA/IU
MOBEPXHOCTEHN, pa3pe3aHusi Ha YacTH, COOOpaKeHHU I
noJ06us

O61éM Testa. 06'beM MPSIMOYTOJIBHOT O ApaJlie/enunesa
3azauyu 06 yAiBOeHHUH Kyba, 0 KBaZpaType Ky0a; o
TPUCEKLUH yTIa

CTepeoMeTpHUeCcKHe 3a/ja4H, CBSI3aHHbIE C 06bEMOM
NpsSIMOYTOJIbHOTO NapaJijesenuiea

=

—

= O =\

KosindecTBO 4acoB

Bcero KoHTposbHble [lpakTH4ecKkue

paboThl paboThl
1
1
1



25

26
27

28

29

30

31

32

33

34

35

36

37

38
39

40

41

42

43

44

45

46

47

48

Tema ypoka

HpI/IKJIa,CLHbIe 3aJla4y, CBA3aHHLI€ C BBIYMC/IEHHEM o6béMa
MMpAMOYTOJIBHOI' O ITapaJjuiaejennuiena

O6'bEM NpSAMOK MPU3MBI

CTepeoMeTpHUeCKHe 3ala4YH, CBSI3aHHbIE C BBIYUCTIEHUEM
06'bEMOB NPSAMOU NPU3MBI

[Ipuk/ajHble 3a/jlauy, CBSI3aHHbIE C 00'bEMOM MPSIMOKH
NPU3MBI

BerunciieHre 06'bEMOB TeJl C TOMOLBIO OTIpe/eIEHHOTO
uHTerpasa. 06'béM HaKJIOHHOW NPU3MBI

BerunciieHre 06'bEMOB TeJl C TOMOLBIO OTIpe/eIEHHOTO
yuHTerpasa. 06'béM NHUpaMHu/bl

@®opmysa o6'béMa nrupamMubl. OTHOLIEHHWE 06 BEMOB
nYMpaMu/, C 0GLIUM yTJIOM

@®opmysa o6'béMa nrupamMuabl. OTHOLIEHHWE 06 BEMOB
NUpaMu/, C 0GLIUM YyTJIOM

CTepeOMeTpI/I‘{eCKI/Ie 3ala4l, CBA3daHHLIE C 06 bEMaMU
HaKJOHHOH IMpU3MBbI

CTepeOMeTpI/I‘{eCKI/Ie 3ala4H, CBA3aHHLBIE C 06'bEMaMU
IMUpaMHu bl

[IprknagHbie 3aa4u o TeMe "OOBEMBI Tesl", CBSI3aHHBIE C
06'bEMOM HAaKJIOHHOU MPU3MBbI

[IprknagHbie 3aa4u o TeMe "OOBEMBI Tesl", CBSI3aHHBIE C
06'bEMOM MUpPaMU bl

[IpuMeHeHNe 06'bEMOB. BeluMc/ieHHe pacCTOSTHUS 10
NJIOCKOCTH

KoHTposibHas paboTa "06'béM MHOTOT paHHHUKA"

LlnnnHAprYeckast IOBEPXHOCTh, 06pa3yollne
LUJWHPUYECKOH TOBEPXHOCTH

Huanupp. [IpsaMoit kpyrosout yuanuap. [liowans
MOBEPXHOCTH [UJIUH/pa

KoHM4Yeckasi IOBEpXHOCTb, 06pa3yollirie KOHUYeCKOH
noBepxHocTH. KoHyc

CeyeHne KOHYCa IIJIOCKOCTBIO, HapaﬂﬂeﬂbHOﬁ IIJIOCKOCTH
OCHOBaHHA

YceuéHHbIH KoHyC. U306 pakeHHe KOHYCOB U yCeYEHHBIX
KOHYCOB

[Inowasb 60KOBOK MOBEPXHOCTH U MOJIHON MOBEPXHOCTH
KOHyca

[Inowasb 60KOBOK MOBEPXHOCTH U MOJIHON MOBEPXHOCTH
KOHyca

CTepeOMeTpI/I‘{eCKI/Ie 3ala4M Ha JOKa3aTeJbCTBO U
BbIYHUC/IEHHE, TIOCTPOCHHUEM ceyeHMU OUJINH/APA, KOHYCa

CTepeOMeTpI/I‘{eCKI/Ie 3ala4M Ha JOKa3aTeJbCTBO U
BbIYHUC/IEHHE, IOCTPOCHHUEM ceyeHU OUJINH/APA, KOHYCa

HpI/IKJIa,CLHbIe 3a/la4y, CBA3aHHbIe C TUJIUHAPOM

KosindecTBO 4acoB

Bcero KoHTpoJibHEIE
paboThl

[IpakTHYeckue
paboThl



49
50

51
52
53

54

55

56
57
58
59

60
61

62

63

64

65

66

67
68

69

70

71

Tema ypoka

Cdepau map

[lepecedyenue cephl U 1Iapa ¢ MI0CKOCThI0. Kacanue wapa
Y cpepbl JIOCKOCTBI0. BUa M n306pakeHue Lapa
YpaBHeHue chephl. [Inowagb cheprl u eé yactei
CumMeTpusd cepsl U Wapa

CTepeoMeTpHYeCcKHe 3a/la4y Ha [0Ka3aTeJbCTBO U

BbIYHUC/IeHHUE, CBA3aHHLBIE CO CCl)GpOﬁ H 11apoM, moCTpoeHuemM

WX CeYeHUH MJIOCKOCTBIO
[Ipuk/ajHble 3a/ja4y, CBsI3aHHbIe CO cpepoi U LIapoM

HOBTOpeHI/Ie: OKPYXXHOCTb Ha IINTOCKOCTH, BEIYUCJI€HUA B
OKPYXHOCTH, CTaHAAPTHLIE HO,CLO6I/IH

3azaum no TeMe "Tesia U MOBEPXHOCTH BpallleHUs "
KoHTposibHas paboTa "Tesa ¥ TOBEpXHOCTH BpaleHUS"
06béM nuanHapa. TeopeMa 06 06'bEMe NPSMOr0 UIUHAPA

BerunciieHre 06'bEMOB TeJl C TOMOLBIO OTpe/ e EHHOTO
uHTerpasa. 06'béM KoHyca

[Lnowany 60KOBOW U MOJTHOU MOBEPXHOCTH KOHY Ca

CTepeoMeTpHUeCKHe 3alaYH, CBSI3aHHbBIE C BBIYUCTIEHUEM
06'bEMOB IIUJIUH/PA, KOHYCa

06'béM Iapa U IapoBOTO ceKTopa. Teopema 06 06bEMe
urapa. [lnowanes chepol. CTepeoMeTprUyecKre 3a/a4H,
CBSI3aHHBIE C BBIYKCIeHHeM 06'bEMOB LIapa, LIapOBOr0
CerMeHTa U LIapoOBOTO CEKTOopa

[lono6HEbIe Tesa B npocTpaHcTBe. U3MeHeHMe 06'bEMa Tpu
nopo6uu. CTepeoMeTprUyecKHe 3a/1a4l, CBSI3aHHBIE C
BBIYHC/IeHUEM 06BEMOB TeJl U TJI0LAa/led MOBEepXHOCTEH

KoHTposibHas pa6oTa “[liouaay NoBepxXHOCTH U 0O BEMBI
KpYTJbIX Ten"

/IBr>keHU s nmpocTpaHcTBa. OTo6paxkeHUs. JBukeHUS U
paBeHCTBO ¢puryp. O6111e CBOUCTBA ABUKEHUN

Buzibl IBUKeHUU: NTapaJljie/IbHbIH IlepeH o , LleHTpaJbHas
CUMMeTpHS], 3epKa/ibHasi CAMMETPHS, IOBOPOT BOKPYT
npsAMOH

KoHTposibHas paboTa “"BekTopel B mpocTpaHCcTBE"

O6o6uiarolee noBTopeHre 11 NOHATHHR U MeTO/IOB Kypca
reoMmetpuu 10-11 kaccoB, cucTeMaTU3alUs 3HAHUU:
"[lapaniseJbHOCTB NPSIMBIX U MJIOCKOCTENW B IPOCTPaHCTBe"

O6o6uiarolee noBTopeHre 11 MOHATHHR U MeTO/IOB Kypca
reoMmetpuu 10-11 kaccoB, cucTeMaTU3alUs 3HAHUU:
"BekTOpsl B IpOCTpaHCTBE"

O6o6uarolee noBTopeHre 11 NOHATHHR U MeTO/IOB Kypca
reoMmetpuu 10-11 kaccoB, cucTeMaTU3alUs 3HAHUU:
"06'peM MHOTOTpaHHHUKA"

O6o6uarolee noBTopeHre 11 MOHATHHR U MeTO/IOB Kypca
reoMmetpuu 10-11 kaccoB, cucTeMaTU3alUs 3HAHUU:
"06'peM MHOTOTpaHHHUKA"

[N =

e O =\

—

—

KosindecTBO 4acoB

Bcero KoHTposbHble [lpakTH4ecKkue

paboThl paboThl
1
1
1
1
1
1



Ne Tema ypoka KonunyecTtso yacoB

n/n Bcero KOHTpO/bHbIE
paboThbl

72 O6ob6uwatouiee noBTopeHne 11 NOHATUI N METOAOB Kypca 1
reometpun 10-11 Knaccos, cMcTemMaTm3aLma 3HaHWA:
"Tnowaan NoBepxXHOCTM 1 06bEMbBI KPYT/ibIX Ten"

73 WToroBas KOHTpPO/sbHaa paboTa 1 1
74 TloBTOpeHMWe, 0606LLeHNe N cucTemaTm3alLns 3HaHU 1
75 WcTtopua pa3BuTMUA CTepeoOMeTPpUM KakK HayKn 1 eé ponb B 1

pPasBUTUN COBPEMEHHbIX MHXXEHEPHbIX N KOMMbIOTEPHbIX

TEXHONOTNI
OBLLEEE KONMMYECTBO YACOB IM0 MNMPOrPAMME 75 6
YUEBHO-METOAMNYECKOE OBECIEUHEHUVE OBPA3OBATEJIbHOI O
MPOLIECCA

OBASATEJIbHbIE YUEBHbLIE MATEPVAJIbI A4 YHEHUKA

» Martematunka: asirebpa 1 Hayana MatemaTMyecKoro aHanmsa, reometpus. Anrebpa v Havana
matemaTmyeckoro aHanmsa, 11 knacc/ KonaruH FO.M., Tkavesa M.B., ®egoposa H.E. v apyrue,

AKLMOHEepHOe 06LLecTBO «/138aTenbCTBO «I1pocBeLLeHme»

METOOANYECKVE MATEPUWAJIbI ANTA YUYUNTEA

LNDPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

https://resh.edu.ru/subject/17/10/

®IrBHY «/HCTUTYT cTpaTternm passutns 06pas3oBaHns»

lMpakTnyeckue
paboThbl
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