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NOACHUTE/IbHAA 3ANMUCKA

[eomeTpus ABASeTCA OAHMM U3 6a30BbIX KYPCOB HA YPOBHE CPEAHEro 06LLero
obpa3oBaHus, TaK Kak o06ecrneyMBaeT BO3MOXHOCTb W3YyYeHWUs LUCLMMINH
eCTeCTBEHHO-Hay4yHON HanpaBleHHOCTM U NpejMeToB ryMaHWTapHOro Luukna.
MoCKONbKY NorMYyeckoe MblluneHue, GopMmpyeMoe npu U3yyeHun obyyarowmummcs
NOHATUIAHBIX OCHOB TreoMeTpuu, Npu [oKasaTeNibCTBE TEOPEM W MNOCTPOEHUM
LLenOYKU JIOTUYECKNX YTBEPXIEHWNIA NPU pelleHnn reoMeTpudeckunx 3agad, yMeHume
BblfBUraTb U OMNpoBepraTb ruMoTesbl HernocpefCTBEHHO WCMOMb3yTCA Npu
pelleHnn 3afay ecTeCTBEeHHO-Hay4YHOro LMKa, B 4aCTHOCTU GU3NYeCcKux 3aaau.

Llenb ocBoeHus nporpammbl yyeb6HOro kypca «feoMeTpusi» Ha yrny6neHHOM
YPOBHE — pasBUTUE MHAWUBMAYANbHbIX CMIOCOBHOCTEN 0OyYatoLLMUXCA NPU U3YYEHUN
reoMeTpun, Kak COCTaBfisilOWel npeamMeTHoOM o6nactm «Matematuka W
nHbopmaTuka»  yepe3  obecrneyeHue  BO3MOXHOCTM  NpPUOOpeTEHUs W
Ncnonb3oBaHUA 6Gonee rNYyO6OKUX TFEOMETPUYECKUX 3HAHUA W LeNCTBUN,
cneunduyHbIX reoMeTpumn, 1 HeobXOAUMBIX AN YCMEWHOro npodeccuoHanbHoro
06pa3oBaHus, CBA3aHHOIO C UCNOSIb30BaHMEM MaTEMaTUKM.

MpuopuTeTHLIMM 3ajayamu Kypca reoMETpUM Ha YrnybneHHOM YPOBHE,
pacLIMPSIOLWLMMU 1 YCUIIMBAIOLWMMU KYpC 6a30BOr0 YPOBHS, ABNAIOTCA:

paclimpeHue npepcTaB/ieHUss 0 reOMeTPUN Kak 4acTu MUPOBOW KyNbTypbl K
GopmMupoBaHue oco3HaHMA B3aUMOCBSI3N FTEOMETPUN C OKPYXatoL UM MUPOM;

GopMupoBaHue npeacTaBlieHUs O MPOCTPAHCTBEHHbIX Qurypax Kak o
BaXHENWMNX MaTemMaTUyecKux MOAendx, NO3BONAKLWMUX OnMucbiBaTb U M3yyaTb
pasHble ABNEHNUS OKPY)XatoLero M1upa, 3HaHue MOHATUIAHOrO annapara no pasgeny
«CTepeomMeTpus» y4ebHOro Kypca reomeTpuu;

popMupoBaHne  yMeHusa  BNajeTb  OCHOBHbIMU  MOHATMAMU O
NPOCTPAHCTBEHHbIX (GUrypax M KUX OCHOBHbIMW CBOWCTBaMM, 3HaHUE TEOPEM,
GopMyn M yMeHune uUx NPUMEHATb, YMEHWS AOKasblBaTb TEOPeMbl W HaXOAWUTb
HecTaHAapTHbIE CNOCO6bI pelleHns 3agav;

GopmMupoBaHue yMeHMs pacnosHaBaTb Ha YepTexax, MOLEensix 1 B peasbHOM
MUpe MHOrOrpaHHUKW U Tenla BpalleHUs, KOHCTPYyMpoBaTb reoMeTpuyeckue
Mojenu;

GopMupoBaHne MOHMMAHMA BO3MOXHOCTM aKCMOMATUYECKOro NOCTPOEHUS
MaTeMaTU4yecKux Teopuii, popMupoBaHWe MNOHWMaAHWUA POAKU aKCUOMATUKU Mpu
NpoBeAEeHUN pacCyXaeHun;

popMupoBaHne ymeHus BnafeTb MeToAamu AOKa3aTenbCTB U anropuTMOB
peLleHmns, YMeHUA UX NPUMEHATb, NPOBOAUTD lOKa3aTesibHble PacCyXAeHUa B Xoe
pelleHns CcTepeoOMeTpUYecKux 3afay M 3afay C MNpakTUYecKum copepxaHuem,



popMupoBaHne npeacTaBfeHUs O HEOOXOAMMOCTM  [0Ka3aTeNbCTB  Npu
060CHOBaHUM MaTEMATUYECKMX YTBEPXKAEHWIA U PO aKCMOMATUKN B NPOBEAEHUM
AEeAYKTUBHbIX PacCy)XAeHun;

pasBUTME W COBEPLUEHCTBOBAHWE WHTENNEKTyallbHbIX W TBOPYECKMUX
CMOCO6HOCTEl 06yyaloLmxcs, no3HaBaTeNbHOW aKTUBHOCTHU, MCCNeA0BaTENbCKUX
YMEHW, KPUTUYHOCTN MbILLJIEHUSA, UHTEPECA K U3YYEHUIO FTeOMETPUY;

popmupoBaHne (QyYHKLMOHANbHON PaMOTHOCTHM, PeNeBaHTHOW FeOMETpPUM:
YMEHUS pacnos3HaBaTb MNPOABJEHUS TEOMETPUYECKUX MOHSATUN, OOBHEKTOB U
3aKOHOMEpPHOCTEN B peasibHbIX XW3HEHHbIX CUTyauuax U Mpu U3YYEHWUU APYrux
YYeOHbIX MpeAMEeTOB, MNPOSABJEHMS  3aBUCMMOCTEA W 3aKOHOMEPHOCTEWN,
MOAENNPOBAHUS peanbHblX CUTyauuid, uccnefoBaHUs MNOCTPOEHHbIX MOAenei,
WHTEpnpeTaunmn Nony4YeHHbIX pesynbTaTos.

OCHOBHbIMM CcOfepXaTenbHbIMU NIMHUAMKU yyebHOro Kypca «eomeTpusi» B
10-11 knaccax anawTcsA: «[lpAMble U MNJOCKOCTU B  MPOCTPAHCTBE,
«MHororpaHHuku», «Tena BpalleHnus», «<BeKTopbl 1 KOOPAUHATBI B NPOCTPAHCTBEY,
«[1BMXXEHUS B NPOCTPAHCTBEY.

CdopmynupoaHHoe Bo OIOC COO TpeboBaHMe «yMeTb OMNepUpoOBaTb
NOHATUAMMY, PeNeBaHTHbIMU FEOMETPUN Ha Yry6A1EHHOM YpoBHe 06yyeHus B 10-
11 knaccax, OTHOCMTCA KO BCEM COAEepXaTenbHbiM JIMHUAM Y4YyebHOro Kypca, a
popMupoBaHMe  NOrMYECKUX YMEHWA  pacnpepensietcs He TONbKO MO
coAepXaTenbHbIM NUHUAM, HO U N0 rogamM obyyeHus. CopepxaHume obpasoBaHus,
COOTBETCTBYIOLWEE NPeAMETHbIM pesynbTaTam ocBoeHus PepepanbHoin paboueil
nporpaMMbl, pacnpefeniéHHbiM No rogam O060Yy4YyeHusi, CTPYKTYPMPOBAHO TaKuUM
06pa3oM, YTobbl KO BCEM OCHOBHbIM, NPUHLMUNKANbHBIM BONpocaM obyyatowuecs
obpalanucb HeoAHOKpaTHO. JTO MO3BONAET OpraHM3oBaTb  OBNAAEHUE
reoOMeTpUYecKUMM NMOHATUSIMU U HaBbIKaMW NOCNeA0BaTeSIbHO U NOCTYNaTesNbHO, C
COONIOEHNEM MPUHLMMA NMPEEMCTBEHHOCTH, @ HOBbIE 3HAHMA BKJIOYaTb B 06LLYHO
CUCTEMY reOMEeTPMYECKUX NPeLCTaBNEHNI 06YYatOLMNXCS, pacLumnpsan u yrayonas eg,
06pa3ys NPOYHbIE MHOXECTBEHHbIE CBA3M.

Mepexod K U3y4YeHMo reoMeTpun Ha yraybneHHOM YpOBHE NO3BONSAET:

cosgaTb ycnosua pns  auddepeHumaumm  0byyeHus,  NOCTPOEHUS
WHOMBMAYaANbHbIX  0Opa3oBaTesibHbIX NporpaMM, obecneuntb  Yray6neHHoe
N3y4yeHne reOMeTpUK Kak cocTaBnstoLLen yuebHoro npeamera «MaTemartukay,

NOArOTOBUTb 06YYatOLWMXCA K NPOAOSIKEHUIO M3YYEHUA MAaTEMATUKM C YYETOM
Bbl6opa 6yaywein npodeccunu, obecneunBas NpPeemMCTBEHHOCTb MEXAY 06WMUM W
npodeccrmoHanbHbIM 06pa30BaHUEM.



Ha wu3yyeHne yyebHOro kypca «FeomeTpusi» Ha Yrny6néHHOM YpPOBHE
otBogmutca 204 vaca: B 10 knacce - 102 yaca (3 yaca B Hegentw), B 11 knacce -
102 yaca (3 yaca B Hegent).

COAEPXAHWE ObYYEHUA
10 KNACC

MpsaMble 1 NNOCKOCTH B NPOCTpaHCTBE

OcHOBHble  nOHATUA  cTepeomeTpuu. Touka, npsamMas,  MNIOCKOCTb,
npoctpaHcTBO. [loHATME 06 akCMOMaTUYeCKOM MOCTPOEHUM CTepeoMeTpuu:
aKCMOMbI CTEPeOMEeTPUN 1 CNeACTBUA U3 HUX.

B3auMHOoe pacnonoxeHne npaAMbIX B MPOCTPAHCTBE: MepeceKkaroLmecs,
napannenbHble W CcKpewmuBawowmecs npsambie. [lpusHaku CcKpewmBaroLmxca
npamblX. [MapannenbHOCTb NPAMbIX U NJIOCKOCTEN B NPOCTPAHCTBE: napasnnesbHble
NnpsMble B NPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMbIX, NapannenbHOCTb NPAMON
W nnockocTu. lNapannenbHoe U LeHTpPanbHOE MPOEKTUPOBaHUE, M306paxeHue
¢uryp. OcHOBHble CBOICTBa NapanfiesibHOro nNpoekTUpoBaHuA. W3obpaxeHue
uryp B mapannenbHoit Npoekuun. Yrabl ¢ COHanpaBneHHbIMW CTOPOHaMU, Yron
MexAay NpAMbIMU B NpocTpaHcTBe. [lapannenbHOCTb NNOCKOCTEN: napannefbHble
NI0CKOCTH, CBOiiCTBa napannenbHbix MN0CKOCTEN. [pocTeiiwme
NPOCTPaHCTBEHHble  GUrypbl Ha MAOCKOCTW: TeTpasap, napannenenunes,
MNOCTPOEHNE CeYEHUA.

NepneHAUKYNSAPHOCTb MPAMOW W NJIOCKOCTU: MeprneHAUKYNspHblie npsimMbie B
NPOCTPaHCTBE, MNpsAMble MapanfienbHble W nepneHauKynspHble K MN0CKOCTH,
NpuU3HaK nepneHauKynapHOCTU NPAMOM U MNOCKOCTU, Teopema O MNpSAMOM
nepneHAUKYNApHON N0CKOCTH. OpToroHanbHoe NpoeKTMpoBaHue.
[NepneHAUKYNsap U HaKNOHHbIE: PacCTOSHUE OT TOYKM [0 NJIOCKOCTK, pacCTOsiHME OT
NpSMON O NAOCKOCTM, Npoekuus ¢urypbl Ha NNOCKOCTb. MepneHAnKYNspHOCTb
N0CKOCTeW: NpusHaK nepneHAUKYNApPHOCTU [BYX NJOCKOCTeid. TeopeMa O TPEX
nepneHAnKynapax.

Yrnbl B NPOCTPaAHCTBE: Yron Mexay npsiMoii 1 NI0CKOCTbIO, iBYrpaHHbIii yron,
NIMHEWHbIW yron ABYrpaHHOro yrna. TpeéxrpaHHblii U MHOrorpaHHble yribl. CBoMCTBa
NIOCKWUX YrnoB MHOrorpaHHoro yrna. CBOMCTBa MJIOCKMX W [ABYrpaHHbIX YrioB
TPExrpaHHoro yrna. TeopeMbl KOCUHYCOB U CUHYCOB N5l TPEXTPAHHOrO yrna.

MHororpaHHuKu

Buabl MHOrorpaHHuKoB, pas3BeépTKa MHoOrorpaHHuka. [llpuama: n-yrosbHas
npusMa, npsMas U HaK/IOHHas NpuU3ambl, 60KOBas U NOAHas NOBEPXHOCTb NMPU3MBI.



Mapannenenuneg, NPAMOYroJibHbliA Napannenenunes u ero ceoicTea. Kpatyanwue
NyTM Ha MOBEPXHOCTW MHOrorpaHHuka. Teopema 3Jinepa. [lpocTpaHCTBEHHas
TeopeMa ludaropa. MNMupamuga: n-yronbHasa nupamuga, npaBuiabHas U yceyeéHHas
nupamugbl. CBoicTBa pébep U 6GOKOBbIX rpaHeil nNpaBWAbHOW NUpamMUAbl.
[MpaBubHble MHOrOrpaHHMKWU: MpaBu/ibHas npusMa W npaBufbHas nNupamuaa,
NnpaBUNbHaa  TPeyrosibHas nNuWpamMuaa W NpaBWNbHbIA  TeTpasap,  Kyo.
MpeacTaBneHMe O NpaBWIbHbIX MHOrOrpaHHMKax: OKTadsAp, AOAEKa’ddp MU
nKocasgap.

BbluucneHme 9NeMEHTOB MHOrOrpaHHUKOB: pE6Gpa, [uaroHanu, Yribl.
Mnowaab 6GOKOBOM MNOBEPXHOCTU W MONHOW MNOBEPXHOCTU MPAMOW MNPU3MbI,
naowagb OCHOBaHWiA, TeopemMa O OOKOBOW MOBEPXHOCTU MNPAMOI MPU3MbI.
Mnowaab 6OKOBOI NOBEPXHOCTU M MOBEPXHOCTW NPaBWSIbHON NMpaMUbl, TeOpeEMa
0 NnJiowwajm yceyeHHoW nupaMuapl.

CuMmmeTpusa B MNPOCTPaHCTBE. JNEMEHTbl  CUMMETPUM  MpPaBUIIbHbIX
MHOrOrpaHHMKoB. CUMMeTpUS B MpaBMIbHOM MHOrOrpaHHUKe: CUMMETpUN
napannenenunega, CUMMETPUA MNPaBWIbHbIX MNPU3M, CUMMETPUS NpPaBUIbHON
nupaMuasbl.

BeKTopbl U KOOPAUHATBI B NPOCTPAHCTBE

[MOHATMA: BEKTOp B MNPOCTPAHCTBE, HYNEeBOW BEKTOP, AJIMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJIMHEapHble, COHanpaBfieHHble W MPOTUBOMNONOXHO
Hanpas/fieHHble BeKTOPbl. PaBEHCTBO BEKTOPOB. [1eiCTBUA C BeKTOPaMu: CNoXeHue
W BblYMTaHME BEKTOPOB, CYMMa HECKOSIbKMX BEKTOPOB, YMHOXEHWEe BeKTopa Ha
yncno. CBoncTBa C/ioXeHns BeKTopoB. CBOMCTBA YMHOXEHUA BEKTOpA Ha YMUCIO.
[MoHATME KOMMNaHapHble BeKTOpbl. [pU3HaK KOMMAaHapHOCTM TPEX BEKTOPOB.
[paBuno napannenenunefa. TeopeMa O pasfiOXeHUM BeKTopa NO TPEM
HEKOMMNJaHapHbiM  BekTOopaM. [lpAMoyronbHass cucTemMa  KOOpAMHaT B
npoctpaHcTBe. KoopauHaTbl BekTopa. CBA3b MexjAy KoopAuHaTamu BeKTopa U
KoopAuMHaTaMu Toyek. Yron Mexny BekTopamu. CkanspHoe npousBejeHue
BEKTOPOB.

11 KJIACC

Tena Bpaly,eHus

[MoHATUA: UMAMHAPUYECKas MOBEepXHOCTb, KOHMYecKas MOBEpPXHOCTb,
chepuyeckass MOBEPXHOCTb, 06pasylollMe MNOBepXHOCTeld. Tena BpalleHus:
LMANHAP, KOHYC, YCEYEHHbIN KOHYC, cdepa, wap. BsanMHoe pacnonoxenue chepsl
W MAOCKOCTHW, KacaTeNbHas NI0OCKOCTb K chepe. M3obpaxeHne Ten BpalieHNs Ha
nnockocTu. Pa3BépTka uunmHapa u Konyca. CummeTpus chepbl U LWapa.



O6beéM. OcHOBHble CBOMCTBA O0O0bEMOB Ten. Teopema 06 06bEMe
NPAMOYrofibHOro napannenenuneaa U cneacTeua u3 Heé. O06bLEM npsAMON W
HaKNOHHOW NPW3MbI, UMAUHAPA, NMpaMuibl U KoHyca. O6bEM Wapa M WapoBoro
CerMeHTa.

KoM6uHauum Ten BpalleHuss W MHOrorpaHHuWkoB. [lpu3ma, BmMcaHHas B
UMAWHAP, ONWUCaHHas oKono uunuHapa. [lepeceyeHne cdepbl M wWwapa cC
NA0CKOCTbI. KacaHue wapa u cdepbl NAOCKOCTbIO. [MOHATUE MHOrOrpaHHKKa,
ONUCaHHOro OKono cdepbl, chepbl, BAUCAHHON B MHOrOrPaHHUK WAKW TENO
BpaLLeHus.

Mnowaab NOBEPXHOCTU LMNMHAPA, KOHYyca, nnowanb cdepbl U €€ yacTeil.
Mopgobue B npocTpaHcTBe. OTHOWEHMEe O6LEMOB, nnowWafend MOBEPXHOCTEN
nofobHblx @uryp. lpeobpasoBaHne nopobus, romotetus. PeweHue 3apay Ha
MAOCKOCTW C UCNONb30BAaHUEM CTEPEOMETPUYECKUX METO,0B.

[TocTpoeHne ceyeHnn MHOrOrpaHHUKOB W TeNl BPaLLEHMS: CEYEHUN UMAUHAPa
(napannenbHo ¥ NEepneHAMKYNAPHO OCKM), CedyeHUs KoHyca (mapannenbHble
OCHOBaHUIO M NPOXOAsLLNE Yepe3 BEPLLUMHY), CEYEHMS LIapa, METOAbI MOCTPOEHMS
CeYEeHWU: MeToj, CnefoB, MeTO[ BHYTPEHHEro MpoeKkTMpoBaHWUsA, MeToj, nepeHoca
CeKyLLen NNoCKOCTH.

BeKTopbl M KOOPAUHATDI B NPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BeKTopaMu. BeKTopHOe YMHOXeHKe
BekTOpoB. CBOMCTBA BEKTOPHOr0 YMHOXeHusA. [lpamMoyrosibHas cucTema
KoopAuMHaT B mnpocTpaHcTBe. KoopauHaTbl BekTopa. PasnoxeHue BekTopa nNo
6asucy. KoopamMHaTHO-BEKTOPHbLIN METOA NPK PELLEHUM FreOMETPUYECKMX 3aaau.

[lBM)KeHHUA B NpoCTpPaHCTBE

[BmxeHna npoctpaHcTBa. OTobpaxeHusi. [IBMXEHWS U PaBEHCTBO Quryp.
O6wme cBoOiCTBA [ABWXEHWIA. Buabl [ABWXEHWiA: napannenbHbil  NEpeHoc,
LeHTpanbHasi CUMMETPUS, 3epKanbHasi CUMMETPUS, NOBOPOT BOKPYr MNpPSMOMN.
MpeobpasoBaHua nogobus. Mpamas u chepa diinepa.



NNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO KYPCA «EOMETPUSA»
(YTNYBNEHHBIA YPOBEHb) HA YPOBHE CPE[JHE0 OBLLEr0 OGPA30BAHMA

JIMMHOCTHDIE PE3YJIbTATbI

1) rpaXxaHCcKoe BOCNMTaHMe:

COPMMPOBAHHOCTb FPaXaHCKO No3nLMKN 06yYatoLLerocs Kak akTUBHOTO U
OTBETCTBEHHOr0  Y/leHa  POCCHIACKOrO  06lWecTBa,  NpeAcTaBNeHMe o
MaTeMaTUYecKux OCHOBaAX (YHKLMOHMPOBAHUA PasfIMYHbIX CTPYKTYp, SIBMEHMWIA,
npoueayp rpaxaaHckoro obuwectBa (Bbl6Opbl, ONPOCbI U [pYroe), yMeHue
B3aMMOJENCTBOBATb C COLMANbHBIMW WHCTUTYTaMM B COOTBETCTBUM C WX
GYHKLMAMK N HAa3HAYEHUEM;

2) naTpHOTHYECKOE BOCNMTAHMeE:

COPMMPOBAHHOCTb POCCUIACKOI TPaXXAaHCKOW MAEHTUYHOCTH, YBAXKEHMS K
NPOLUNOMY M HACTOSWEMY POCCUMMUCKOW MaTeMaTWUKM, LEHHOCTHOE OTHOLUEHUE K
AOCTUXEHWUSIM POCCUINCKNUX MAaTEMATUKOB U POCCUIACKON MaTEMATUYECKOMN LWKONbI,
MCnosib30BaHNe 3TUX [JOCTUXEHWA B APYrMX HaykKax, TexHonorusx, coepax
39KOHOMMKMU;

3) AyXOBHO-HpaBCTBEHHOE BOCNMTAHMeE:

0CO3HaHWE AYXOBHbIX LlEHHOCTE POCCMUCKOro Hapofa, ChOpMMPOBAHHOCTb
HPaBCTBEHHOr0 CO3HAHWSA, 3TUYECKOTO MOBEAEHUS, CBS3aHHOr0 C NPaKTUYECKUM
NPUMEHEHNEM JOCTUXEHUN HAYKN U AEATENIbHOCTbI YYEHOIO, 0CO3HAHUE JINYHOIO
BKNaZia B NOCTPOEHME YCTOWYMBOTO OYAYLLETO;

4) acTeTMYECKOE BOCMMTAHMeE:

3CTETUYECKOE OTHOLWIEHWE K MUPY, BK/IOYAs ICTETUKY MaTeMaTUUYECKMUX
3aKOHOMEPHOCTEl, 06BbEKTOB, 3a/iay, PeLleHnit, pacCyXAeHuii, BOCIPUUMUYUBOCTb K
MaTeMaTUYecKUM acrnekTam pasfinyHbIX BUJOB UCKYCCTBA;

5) pusmnyeckoe BocnuTaHme:

CHOPMUPOBAHHOCTb YMEHUS TNPUMEHATb MaTeMaTUYECKWE 3HaHUA B
WHTepecax 3,0pOBOro n 6e30MacHoro o6pasa X13Hu, OTBETCTBEHHOE OTHOLLEHMUE K
CBOEMY 370pOBbi0 (34,0pOBOE NUTaHUE, CHANAHCUPOBAHHbINA PEXUM 3aHATHIA W
oTAbixa, perynsipHas ¢pusuyeckas akTMBHOCTb), GM3MYeCKoe COBEpLIEHCTBOBaHME
NPU 3aHATUAX CNOPTUBHO-0310POBUTENBHON AEATENLHOCTbHO;

6) TPpyA0BOE BOCNUTAHME:

FOTOBHOCTb K TPYAY, OCO3HAHWE LEHHOCTU TPYAOoNo6Us, WHTEpEC K
pasnuyHbiM  chepam  npodeccUoHanbHOW  AeATENbHOCTM, CBSA3aHHbIM  C
MaTeMaTUKON W e€ NPUNOXKEHUSIMM, YMEHWE COBepLIaTb OCO3HaHHbIA BbIGOP
oyaylweir npodeccum W peanu3oBbiBaTb COBCTBEHHbIE KW3HEHHble MNaHbI,



FOTOBHOCTb M CMOCOOHOCTb K  MaTeMaTMYeckoMy  00pasoBaHuUl W
CamMo06pa30BaHNUID Ha MPOTSXKEHUM BCEH XKM3HK, TOTOBHOCTb K aKTUBHOMY
y4acTUIO B PELLeHMN NPaKTUYECKMX 3aa4 MaTeMaTUYECKON HanpaBfIEHHOCTH;

7) aKonornyeckoe BOCNUTaHKe:

CPOPMUPOBAHHOCTb  3KONOTMYECKOWA  KyNbTypbl, MOHUMAHWE  BAUSHUS
COLMaNbHO-3KOHOMMWYECKMX MPOLIECCOB Ha COCTOSIHUE MPUPOAHON M COLMANbHOM
cpefbl, 0CO3HaHWE rNo6aNnbHOro XapakTepa 3K00rMYeckux npobieM, opueHTauus
Ha NPUMEHEHWE MaTemMaTUYECKMX 3HaHWIA [ns pelleHus 3ajay B 06nacTu
OKPYXalLWen cpeabl, NnaHUpOBaHWE MOCTYMKOB M OLEHKM WX BO3MOXHbIX
nocnepcTBUN ANA OKPYXaHOLWEl cpeapbl;

8) LLleHHOCTH Hay4YHOro NO3HAHMS:

CcpOpMUPOBAHHOCTb MMWPOBO33PEHUs, COOTBETCTBYHOLLIErO COBPEMEHHOMY
YPOBHIO Pa3BMTMA HAyKW W 0OLLECTBEHHON NPAKTUKK, NOHUMaAHNE MaTeMaTUYeCKOii
Haykn Kak cdepbl YenoBeyecKoi [AesTeNbHOCTM, 3TanoB €€ pasBuUTUA U
3HAYMMOCTU [NS PasBUTUS LUWUBWUAW3ALWKM, OBNAJEHNE A3bIKOM MaTEMATUKKU W
MaTEMATMYECKON KyNbTYpOM KakK CPeACTBOM MO3HAHMS MUpa, TOTOBHOCTb
OCYLLECTBNIATb NPOEKTHYIO U UCCNIeA0BATENbCKYH AEATENbHOCTb MHAUBUAYANBHO U
B rpynne.

METANPEAMETHbDIE PE3YJIbTATDI

MNo3HaBaTeNbHble yHUBEpCaibHbie yYebHble AeCTBUS

ba3oBblie noruyeckue AeicTBUS:

BbIIBNIAITb W XapaKTepu3oBaTb CYLIECTBEHHbIE MPU3HAKM MaTEMaTUYECKMX
06BEKTOB, NOHATHIA, OTHOLLEHKI MeXAY NOHATUAMU, GOPMYNUPOBATb ONpeaeNeHus
NOHATUIA, YCTaHABNMBATb CYLIECTBEHHbI MpPU3HAK Knaccudukauuu, OCHOBaHMS
ANS 0600LUEHNS N CPAaBHEHUS, KPUTEPUM MPOBOANMOTO aHANMU3a;

BOCMpPUHUMATb,  (GopMynMpoBaTb UM  NPeobpasoBbiBaTb  CYXAEHMS:
YTBEPANUTENbHbIE U OTPULLATENbHbIE, EANHUYHbIE, YACTHbIE U 06LLUE, YCIIOBHbIE;

BbISIBNIAITb MaTEMATUYECKUE 3aKOHOMEPHOCTU, B3aMOCBSA3U U NPOTUBOPEUNS
B (aKTax, AaHHbIX, HAGNIOAEHUAX U YTBEPXAEHUSX, NpeanaraTb KpuTepuu pns
BbISIB/IEHWSI 3aKOHOMEPHOCTEN M NPOTUBOPEUNIA;

AenaTtb BbIBOAbl C WCMONb30BaHWEM 3aKOHOB JIOTMKW, AEAYKTUBHbIX U
NHAYKTUBHbIX YMO3aKNHOUEHWNIA, yMO3aK/THOUYEHWNIA N0 aHanoruu;

NPOBOAMTD CaMOCTOSTENbHO [0Ka3aTeNbCTBa MaTeMaTUYecKux
yTBEPXAEHUA (MpsiMble W OT MNPOTMBHOrO), BbICTPaMBaTb apryMeHTaLuio,
NPUBOANTL NPUMEPbI U KOHTPNIPUMEPbI, 060CHOBbIBaTb COOCTBEHHbIE CYXAEHUS U
BbIBO/bI;



BblIOMpaTb CMOCO6 pelleHnss Yy4yebHOM 3afaynm (CpaBHMBATb HECKONbKO
BapMaHTOB peLIEHNs], BbIGUpaTb Hanbosee NOAXOAALLNIA C YY4ETOM CAMOCTOSITENIbHO
BbI[I€NIEHHbIX KPUTEPUEB).

basoBble uccnepoBartesibCKue AeUCTBUA:

NCMONb30BaTb BOMPOCbI KaK WCCNeAoBaTeNbCKUA MHCTPYMEHT MO3HaHMS,
gopmynupoBaTb  Bonpocbl,  (QUKCUpylOWMWe  NpPOTUBOPeYMe,  Npobnemy,
yCTaHaBMBaTb MCKOMOE U AaHHOe, GOpMUPOBaTb FMMOTE3y, apryMeHTUpOBaTb
CBOI0 MO3ULNI, MHEHMUE;

NPOBOAMTb CaMOCTOATENIbHO CMAaHUPOBAHHbIN 3KCMEPUMEHT, UCCNIe0BaHNe
MO YCTAHOBNEHMIO OCOOGEHHOCTEN MaTeMATMUYECKOro 06beKTa, IBNEeHMUs, NpoLecca,
BbISIBIEHNIO 3aBUCMMOCTE MeXy 06beKTaMu, ABNEHUSAMU, NPOLECCaMy;

CaMoCTOATENbHO (GopMynnpoBaTb 0606LIEHNS W BbIBOAbI NO pe3ynbTaTam
NPOBEAEHHOr0  HaOGNIOAEHUS, WCCNefOBaHWUs, OLEHWBATb  JIOCTOBEPHOCTb
NONYYEHHbIX Pe3yNbTaToB, BbIBOLOB M 0600LLEHUN;

NPOrHO3MpOBaTb BO3MOXHOE pa3BUTWE MpoOLEecca, a TaKXe BbIBUraTb
NPEANONIOXEHNSI O €r0 Pa3BUTUK B HOBbIX YCIIOBUSX.

Pa6ota ¢ unpopmaumeit:

BbIABNATb AePUUNUTbI MHHOPMALUKM, JaHHbIX, HEOOXOAMMBIX ANS OTBETA Ha
BONPOC U AN PELLEHNS 3aa4u;

BbIOUPaTb MHPOPMALIMIO M3 UCTOYHWUKOB PasNYHbIX TUMOB, aHAIM3NPOBATb,
CUCTEMATU3UPOBATb M WHTEPNPETUMPOBaTb WMHMOPMALMIO Pas3fINYHbIX BUJOB W
dopm npeacTaBneHus;

CTPYKTYpMpOBaTb MHQOPMaLWto, NPeAcTaBNsiTb €€ B pasinyHbix dopmax,
WANKOCTPUPOBATh FPpapuUyecky;

OL|EHNBATb HaZEXHOCTb nHdopmaLum no CaMOCTOSITENIbHO
chopMyNMPOBaHHbIM KPUTEPUSIM.

KoMMyHMKaTHBHbIE YyHUBepCanbHble yYebHble feincTeus

O6ueHue:

BOCMPUHUMATb U (OPMYNIMPOBATL CYXJEHUS B COOTBETCTBUU C YCIOBUSMM U
LeNsAMN 00LL,EHMA, ACHO, TOYHO, TPAMOTHO BbIPaXXaTb CBOK TOYKY 3PEHMSA B YCTHbIX
W MUCbMEHHbIX TEKCTax, AaBaTb TMOSICHEHMS MO XOAy PeleHus 3ajauu,
KOMMEHTMPOBATb MOJYYEHHbIN Pe3yNbTarT;

B X0[le 00CYXJEeHWsi 3afiaBaTb BOMPOCHI MO CYLIECTBY OOCYXAAeMOMN TEMbI,
npobnembl, pellaemMoin 3ajayn, BbICKasblBaTb WAEW, HaALENEHHble Ha MOUCK
PELIeHMs, COMOCTaBNSATb CBOM CYXAEHMS C CYXAEHUAMU JAPYrUX YYaCTHUKOB
Avanora, o6HapyXuBaTb pasfMyMe U CXOACTBO NO3ULUA, B KOPPEKTHOW (hopme
GopMynmpoBaTb pa3HOrnacus, CBOM BO3PaXeHHs;



NpeAcTaBNATb PesynbTaTbl PELIEHNUs 3afaun, IKCNepuMeHTa, UCCea0BaHus,
NPOeKTa, CaMOCTOATENIbHO BblOMpaTb (GOPMAT BbLICTYM/IEHMS C Y4&TOM 3aaad
npe3eHTaLnu 1 0CO6EHHOCTEl ayANTOPUU.

PerynaTuBHbie yHMBepcanbHble yyebHble feHCcTBUA

CamoopraHu3aums:

COCTaBNATb NSiaH, anropuTM pEeLLeHMs 3afauu, BbibUpaTb CNOCO6 peleHns ¢
YYETOM UMEHOLLMXCS PECYPCOB U COOBCTBEHHbBIX BOSMOXHOCTEN, apryMeHTMpOoBaTh U
KOpPPeKTMpOBaTb BapUaHTbl PELLEHWUI C YHYETOM HOBOW UHPOPMaLUHN.

CaMOKOHTPONb, IMOLMOHANIbHBIA UHTENNEKT:

BNajeTb HaBblkaMM MO3HABaTeNbHOW  pedniekcMM Kak  OCO3HaHMA
COBEpLUAEMbIX LENCTBWIA U MbICNTENbHBIX MPOLECCOB, UX pe3ynbTaToB, BNaAeTb
cnocobamy caMONpoBepKM, CaMOKOHTPONS npouecca M pesynbTaTa peLeHus
MaTeMaTU4yecKou 3afauu;

npeaBuAeTb TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTbL MPU PeLeHnn 3ajauwm,
BHOCUTb KOPPEKTMBbLI B AEATENbHOCTb HAa OCHOBE HOBbIX 0O6CTOATENLCTB, AAHHbIX,
HaiAeHHbIX OLWKUOOK, BbISBNEHHbIX TPYAHOCTEN;

OLieHMBaTb COOTBETCTBUE pe3ynbTata Lenn U yCAoBMAM, 06bACHATD NPUYNHDI
AOCTUXKEHMS UNU HEAOCTUXKEHMA PesyNbTaToOB AEATENbHOCTU, HAXOAUTb OLIMOKY,
AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

CoBMecTHas feAaTeNbHOCTb:

NOHWMATb M MCNOMb30BaTb NpPeuMylLecTBa KOMaHAHOW W WHAMBUAYaNbHOM
paboTbl MNpM peleHun Y4YebHbIX 3ajay, MpPUHMMATb LeAb COBMECTHOM
AEeATEeNbHOCTU, NNAHUPOBATb OpraHU3auul0 COBMECTHOM paboTbl, pacnpepenstb
BUAbl paboT, jAoroBapuBaTbCs, 00CYXAaTb MpoLEcC U pe3ynbTat paboThl,
0606LL,aTb MHEHUA HECKONIbKUX N0 el;

yyacTBOBaTb B rpynnoBbix ¢opmax paboTbl (06CYyXAeHUs, 0OMEH MHEHUN,
«MO3roBbl€e WTYPMbI» U UHbIE), BbIMOMHATb CBOK YacTb PaboTbl U KOOPAMHUPOBATD
CBOW [JeiCTBMA C [LPYrMMM ujieHaMu KOMaHpbl, OLEHMBaTb KayecTBO CBOErO0
BKNaja B 06WMIA MpoAyKT no Kputepuam, CHOpPMYNMPOBAHHLIM Y4yaCTHUKAMM
B3auMOJENCTBUS.

NMPEAMETHbDIE PE3YJIbTATbHI

K koHuUy 10 Knacca 06yyatowmiics HayunTcs:
e CBOOOJHO oOMepuMpoBaTb OCHOBHbIMM MOHATUSMM CTEPEOMETPUM NpU
pelleHnn 3afay u NpoBeSeHNN MaTeMaTUIYECKUX PacCyXaeHUr;



NPUMEHATb aKCMOMbl CTEPEOMETPUM WU CNEACTBUA U3 HUX NPU PELLEHUU
reoMeTpuUYecknx 3apav;

KnaccupuumupoBaTb B3aWMHOE PacnOIOXeHWe NPsSIMbIX B MPOCTPAHCTBE,
NJOCKOCTEN B MPOCTPAHCTBE, NPSIMbIX U MJ0OCKOCTEN B MPOCTPAHCTBE;
CBOOOAHO OMEpuMpoBaTb MNOHATMAMM, CBSA3aHHbIMM C  yriamMu B
NPOCTPaHCTBE: MeXAy MpsAMbIMM B MNPOCTPAHCTBE, MEXAY MpAMOii K
NNOCKOCTbIO;

CBO6O/HO OMEpPUPOBaTb MOHATUAMM, CBA3aHHbIMU C MHOTOrPaHHUKaMU;
CBOGOAHO pacrno3HaBaTb OCHOBHble BWAbl MHOFOrPaHHUKOB (MpU3Ma,
nupaMuaa, NPAMOYronbHbIiA napannenenune, kyo);

KnaccupuumupoBaTb  MHOTOrpaHHWKKW,  BblOMpasi  OCHOBaHWUS  ANd
knaccudukauuu;

CBOOOJHO OMEpUpoBaTb  MOHATUAMM, CBSI3aHHbIMU C  CEYEHUEM
MHOrOrPaHHMKOB NNOCKOCTbIO;

BbIMOJHATb napannenbHoe, LleHTpaNbHoe " OpTOroHasnbHoe
NPOEKTMPOBaHKUE GUryp Ha NNIOCKOCTb, BbINOHATL M300paXeHnst Guryp Ha
MNOCKOCTH;

CTPOMTb CEYEHUS MHOrOrPaHHMKOB PasfIMyHbIMU METOAaMU, BbINOMHATD
(BbIHOCHbIE) MIOCKWE YEPTEXMW U3 PUCYHKOB MPOCTbIX 06BEMHBIX (Uryp:
BUJ, CBEPXY, COOKY, CHUY;

BbIUUCNATL  NNOWAAM  MOBEPXHOCTEN  MHOrOrpaHHMKOB  (Mpu3ma,
nupaMuaa), reoMeTpPUYECKUX TeN ¢ NPUMEHEHNEM QOpMYS;

CB0O6OOJHO onepupoBaTb MOHATUAMMU: CUMMETPUA B MPOCTPAHCTBE, LIEHTP,
0Cb W NJIOCKOCTb CUMMETPUMU, LIEHTP, OCb U NJIOCKOCTb CUMMETPUU QUTypbI;
CBOOGOAHO ONEpMpPoBaTb MOHSATUSIMM, COOTBETCTBYIOLWMMU BEKTOpPaM W
KOOpAMHaTaM B NPOCTPAHCTBE,;

BbINOJIHATb IENCTBUSA HaJl BEKTOPaMK;

pelaTtb 3ajayM Ha [0Ka3aTeNbCTBO MaTEMaTUYECKMX OTHOLIEHWHA K
HaXOX/EeHWe reoOMeTPUYECKUX BENINYMH, NMPUMEHSS M3BECTHbIe METO/b
NpU pelleHnMn MaTeMaTUYecKUX 3ajay NoBbILEHHOIO U BbICOKOrO YPOBHS
CNOXHOCTHU;

NPUMEHATb NPOCTEAlIME NpPOrpaMMmHble CPeAcTBa W 3NEKTPOHHO-
KOMMYHWUKALWOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKUX 3ajay;
n3BnekaTb, NpeobpasoBbiBaTb M MHTEPNPETUPOBaTb WHMOpMaLUID O
NPOCTPAHCTBEHHbIX reoMeTpuyeckux ¢Gurypax, npeAcTaBNEHHYIO Ha
yepTexax U pUCyHkKax;

NPUMEHATb  MOJyYeHHble 3HAHUA Ha NpakTUKe: CpaBHMBATb MU
aHanu3upoBaTb peasibHble CUTYauuu, NPUMEHATb U3YYEHHble MOHATUA B



npouecce MOMWCKa pELIeHNs  MaTeMaTuyecku CHOPMYNUPOBAHHOIA
Npo6ieMbl, MOJENMPOBaTb peaNibHble CUTyaLMW Ha S3blKe TFeoMeTpui,
uccneoBaTb NOCTPOEHHbIE MOJENMN C UCMOIb30BaHUEM FEOMETPUYECKMX
MOHATWIA U TeopeM, annapaTa anreépbl, pewaTtb NpaKTUYECKUe 3amauu,
CBSI3aHHble C HaX0XEHNEM reOMeTPUYECKNUX BENTUYMH;

UMEeTb MpPEeACTaBNeHUs 06 OCHOBHbIX 3Tamax pasBUTMS TEOMETPUM Kak
COCTaBHOM YacTh GyHAaMeHTa Pa3BUTUS TEXHONOTHIA.

K KoHUy 11 Knacca o6yyatowmiics HayunTcs:

CBOOOAHO OnepupoBaTb MOHATUSAIMM, CBSI3AHHBIMWM C LUIMHAPUYECKON,
KOHMYECKOW W chepuyeckoin MOBEPXHOCTAMMU, OOBACHATbL CMNOCOObI
NonyyeHus;

onepupoBaTb MOHATUSIMU, CBA3AHHbIMM C TeNlaMU BPaLLEHMSA: LUAUHAPOM,
KOHYCOM, cepoi 1 wapowm;

pacnosHaBaTb Tena BpalleHus (UMAMHAP, KOHyc, cthepa M wap) W
06BACHATL CNOCO6bLI NONYYEHMSA TEN BPaLLEHUS;

KnaccuduumpoBaTtb B3aMHOe pacnonioxeHue chepbl U NIOCKOCTY;
BbIYUCNATb BENMYMHbI 3NEMEHTOB MHOTFOFPAHHUKOB W Ten BpaLleHus,
06bEMBI U MAowagn NOBEPXHOCTEN MHOrOrpaHHUKOB M Ten BpalleHus,
reoMeTpUYecKux Ten ¢ NpuMeHeHnemM Gopmyn;

CBOOOJHO OMNepupoBaTh MOHATUSIMM, CBSI3AaHHbIMW C KOMOMHALMSAMU Ten
BPALLEHUA M MHOrOrpaHHMKOB: MHOrOrpaHHUK, BMMCaHHbIA B chepy M
OnucaHHbIN 0Kono cdepbl, chepa, BNUCAHHAS B MHOMOrPaHHUK MW TENO
BpaLleHus;

BbIYUCNATb COOTHOLIEHUSA MEXAY NowafsaMn NoBepXHOCTEN U 06BEMaMK
MoJ00HbIX TEn;

n3obpaxaTtb M3ydaemble QUrypbl, BbINOMHATbL (BbIHOCHbIE) MOCKMUE
YEPTEXU M3 PUCYHKOB MPOCTbIX OOBLEMHbIX GUryp: BUA CBEPXY, COOKY,
CHM3Y, CTPOUTb CEYEHMSA TeN BPaLLeHus;

W3BNEeKaTb, WHTEPNpPeTUpoOBaTb U nNpeobpa3oBbiBaTb MHGOPMALMIO O
NPOCTPAHCTBEHHbIX reoOMeTpuyeckux ¢urypax, npeACTaBfEHHY0 Ha
yepTeXax U pUCyHKax;

CBOOOJIHO ONMEepUpPoBaThb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbINOJIHATb ONepaLun Haj, BEKTOpaMu;

3aflaBaTb NJ0OCKOCTb ypaBHEHMEM B IeKApPTOBOI CMCTEME KOOPAMHAT;
pelaTb reOMeTpuyeckne 3afaun Ha BblYUCIIEHUE YINIOB MEXAY NPsSIMbIMU
W NNOCKOCTAMMU, BbIYMC/IEHME PACCTOAHWIA OT TOYKM [0 MNNOCKOCTH, B
LLeNOM, Ha NPUMEHEHNE BEKTOPHO-KOOPANHATHOrO METOAA NPU PELLEHNM;



CBO6OAHO oOnepupoBaTb MOHATUSIMMW, CBSA3AHHbIMW C ABMXEHWEM B
MPOCTPAHCTBE, 3HaTb CBOWCTBA ABUXEHMWA

BbINONHATb U300paXEHWs MHOrOrpaHHUKOB W Ten BpalleHus npu
napannefbHOM MepeHoCe, LEHTpanbHOW CUMMETPUKM, 3epKasibHOW
CUMMETPUM, MPU NOBOPOTE BOKPY NPSIMOWA, Npeobpa3oBaHus nogobus;
CTPOMTb CeYeHUs MHOrOorpaHHWKOB W TeJl BpaLleHWUs: ceyeHus uunuHapa
(napannenbHo 1 NepneHAMKYNSPHO OCK), CeYeHUst KOHyca (napannesbHble
OCHOBAHWIO M NPOXOASALLME YePe3 BEPLLINHY), CEYEHMs Wapa;

ucnosb3oBaTb METOAbl MOCTPOEHUA CeYeHU: MeTo[ C/ieloB, MeToj,
BHYTPEHHEro NpoeKTUpoBaHuUsA, MeTo[, nepeHoca cekyLlen NaocKocTH;
[0Ka3blBaTb reoMeTpUYecKue yTeepxaeHus,

NPUMEHATL reoMeTpuyeckne QakTbl AN PELIEHUs CTepeoMETPUYECKMX
3ajay, npeanonaratOWnx HECKOSIbKO LuaroB peLlleHus, ecnu ycroBus
NPUMEHEHUS 3aiaHbl B IBHOMN U HESIBHO OpME;

pewaTb 3ajayn Ha [A0Kas3aTeNbCTBO MaTemMaTUYyeCKMX OTHOLUEHUA W
HaX0XAeHNe reoMeTpUYeCKnX BeINUmH,;

NPUMeHATb NporpaMMHblie CpeAcTBa U 31EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPK PeLLEeHNN CTePeOMEeTPMYECKMX 3ajavy;

NPUMEHATb  MNOJIyYeHHble  3HAaHWA  Ha  MpaKTUKe:  CpaBHUBATD,
aHanusuMpoBaTb M OLleHMBaTb peasbHble CUTYaL KU, NPUMEHATL U3YYEHHble
MOHATUS, Teopembl, CBOMNCTBA B MpouUecce MNOUCKA peLlleHus
MaTeMaTuyecku  cGopMynMpoBaHHOW  NpobneMbl,  MOAENMpPoBaTb
peanibHble CUTyauuWn Ha A3blke reoMeTpuu, UccnefoBaTb MOCTPOEHHblIE
MOJefn C UCNONb30BaHMEM reOMETPUYECKUX NMOHATUI U TeOpeM, annapara
anrebpbl, pelwaTtb MNPaKTUYECKWEe 3a[auyl, CBAI3aHHble C HaXOXAEeHWEM
reOMeTpUYECKUX BENNYNH,;

WMEeTb MPeACTaBNeHUss 00 OCHOBHbIX 3Tanax pa3BUTUS FEOMETPUM Kak
COCTaBHOM YacTn GyHAaMeHTa pa3BMTMS TEXHOJOTWIA.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne HaumeHoBaHue pa3fenoB u Tem AneKTpoHHbie (uudpoebie)
KoHTponbHble
n/n nporpaMmmbi Bcero o6pasoBaTenbHble pecypcbl
pa6otbl

BBefeHne B CTEPEOMETPULD 23 1 https://lesson.edu.ru/02.3/10
BaaumHoe pacriookeHhe npAMbix B 6 1 https://resh.edu.ru/subject/lesson/6065/
NPOCTPaHCTBE
I'IapannenvaOCTb MPAMBIX 8 https://resh.edu.ru/subject/lesson/4724/
NNIOCKOCTEN B NPOCTPaHCTBE
nePneHAM'ﬁynﬂpHOCTb PAMBIX 25 https://resh.edu.ru/subject/lesson/6063/
NIOCKOCTEN B NPOCTPaHCTBE
Yrnbl u paccTosHUS 16 1 https://resh.edu.ru/subject/lesson/6018/
MHOrorpaHHMKM 7 1 https://resh.edu.ru/subject/lesson/4904/
BekTopbl B NpoCTpaHCTBE 12 https://resh.edu.ru/subject/lesson/5724/
MoBTOpEHME, 0606LLEHME U 5 )
cucTemaTmsaums 3HaHum

OBLLEE KOJINYECTBO YACOB M0 102 6

MPOrPAMME




11 KJTACC

HaumeHoBaHue pa3penos U Tem

KonuuectBo yacos

AneKkTpoHHble (uudpoebie)
o6pa3oBaTeibHble pecypchbl

N n/n
nporpammbl
KoHTponbHble
Bcero
pa6otbl
1 AHanuTuyeckas reomeTpus 15 1
) MoBTOpEHME, 0606LLEHME 1 15 1
cucTeMaTu3auus 3HaHui
06bEM MHOrorpaHHuKa 17 1 https://resh.edu.ru/subject/lesson/5629/
4 Tena BpalyeHus 24 1 https://lesson.edu.ru/02.3/11
5 Mnowaan NOBEPXHOCTU U 06 BEMDI 9 1
Kpyrnbix Ten
6 [BnxeHus 5 1
. MoBTOpEHME, 0606LLEHME 1 17 )
cucTeMaTusauns 3HaHuii
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 8




NOYPOYHOE NMNJIAHUPOBAHUE

10 KJIACC
KonuyecTBo 4yacos AneKTpPOoHHbIE
N2 n/n Tema ypoka KoHTponbHble WAppobie
Bcero o6pa3oBaTenbHble
pa6otbl pecypebl
1 OCHOBHblIe NpaBuia N306paXKeHNsI Ha PUCYHKE MIOCKOCTH, 1
napannenbHbIX NPsSIMbIX (OTPE3KOB), CEPeMHbI OTPE3Ka
MoHATMA CTepeoMeTpuu: TOYKa, NpsiMas, NI0CKOCTb, NPOCTPaHCTBO.
2 OcHoBHble npaBuia U306paXeHNsi Ha PUCYHKE NAOCKOCTH, 1
napannenbHbIx NPsAMbIX (0OTPe3KOB), CEpPeANHbI 0TpesKa
3 MoHATUA: NepeceKatoLnecs NI0CKOCTH, Nepecekatrowmecs npsMas u 1
NAOCKOCTb; NONYNPOCTPaHCTBO
4 MoHATMA: NepecekaroLmnecs NIOCKOCTH, NepecekaroLmecs npsamas u 1
NMIOCKOCTb; NONYNPOCTPAHCTBO
5 MHOrorpaHHMKM, N306paxeHne NPoCTeLLUX NPOCTPAHCTBEHHBIX QUryp, 1
HECYLLEeCTBYOLNX 06EKTOB
6 MHOrorpaHHMKM, N306paxxeHne NPOCTEALLMNX NPOCTPAHCTBEHHBIX QUryp, 1
HECYLLEeCTBYOLNX 06bEKTOB
7 AKCMOMbBI CTEPEOMETPUM U NEPBbIE CNeLCTBUA U3 HUX 1
AKCMOMbBI CTEPEOMETPUM 1 NePBbIe CNeLCTBUA U3 HUX 1
AKCMOMbBI CTEPEOMETPUI M NepBbIE CNeACTBUSA U3 HUX. Cnocobbl
9 3alaHMa NPSIMbIX U NAOCKOCTel B npocTpaHcTBe. 0603HaYeHus 1
NPSIMbIX M NOCKOCTEN
10 N306paxeHne ceyeHwnii nupamuabl, Ky6a u npu3mMbl, KOTOpble NPOXOAAT 1
yepes Ux pebpa. M3obpaxkeHne NepeceyeHns NosyYyeHHbIX NAOCKOCTEN.




PackpalunBaHue NOCTPOEHHbIX CEYEHNIi pasHbIMU LIBETaMU
N306paxeHune cedeHuit nupaMuabl, Ky6a u npuaMbl, KOTOpble NPOXOAAT

11 yepes ux peébpa. N3o6paxeHne nepeceyeHnst NoNyYeHHbIX NNOCKOCTEN.
PackpalunBaHue NOCTPOEHHbIX CEYEHUN PasHbIMU LiBETaMU
N306paxeHne ceyeHnii nupamugbl, Kyba n npuamMbl, KOTOpbie NPOXOAAT

12 yepes ux pebpa. M3obpaxkeHne nepeceyeHns NoNyyeHHbIX NAOCKOCTEN.
PackpalwmBaHmne NOCTPOEHHbIX CEYEHUN pasHbIMU LiBETAMU
N306paxeHne ceyeHwnii nupamugbl, Ky6a n npu3mMbl, KOTOpble NPOXOAAT

13 yepes Ux pebpa. N3o6paxeHne nepeceyeHnst NoNyYeHHbIX NNOCKOCTEN.
PackpalunBaHue NOCTPOEHHbIX CEYEHUN PasHbIMM LiBETaMU

14 MeTopa cnefoB Af18 NOCTPOEHMUS CeYEHUI

15 MeTtopa cnenos ans I'I(iCTpOEHVIﬂ cevyeHuin. CBoiicTBa nepeceyeHum
NPAMbIX U NOCKOCTE

16 MeTtopa cnepos ans novmpoeHml ceyeHuid. CBoiCTBa NepeceyeHmit
NPAMbIX U NNOCKOCTE

17 MocTpoeHue ceyeHmii B nupaMuge, Kybe no TpEm Toukam Ha péoépax.
CosfaHue BbIHOCHbIX YepTexeil U 3anuchb LWaroB NOCTPOEHMUS

18 MocTpoeHue ceyeHmii B nupaMuze, Kybe no TpEm Toukam Ha péobpax.
CosfaHue BbIHOCHbIX YepTexeil U 3anuch LaroB NOCTPOEHMUSA

19 MocTpoeHue ceyeHmii B nupamuge, Kybe no TpEM Toukam Ha péobpax.
Co3spaHune BbIHOCHbIX YepTeXen 1 3anuchb LWaroB NOCTPOEHUS

20 MocTpoeHue ceyeHmii B nupaMuge, kybe no TpEm Toukam Ha péobpax.
CospaHue BbIHOCHbIX YepTeXeil U 3anucb LaroB NOCTPOEHMUS

21 [MoBTOpPEHMe nnaHuMeTpunu: Teopema 0 NPONOpPLMOHabHbIX OTPe3Kax.
Mopobue TpeyronbHUKOB

29 [MoBTOpeHune nnaHumeTpun: Teopema MeHenas. PacyeTbl B Ce4eHUAX

Ha BbIHOCHbIX YepTexax. MCTOpMFI pa3BUTUA NN1aHUMETPUN U




23

CTepeoMeTpum
KoHTponbHas pabota "AkcmoMbl ctepeomeTpumn. CeyeHns"

24

25

B3auMHoe pacnonoxeHue npsAMbIX B NpocTpaHcTBe. CKpeluBatowmecs
npsamble. MpusHaKK CKpewuBatoLwmuxcsa npsmbix. MapannensHoie
npsAMble B NPOCTPaHCTBe

Teopema 0 cylwecTBOBaHUN U eAUHCTBEHHOCTMW NPAMOI NapaniesibHow
JaHHOW NPSIMOIA, NPOXoAsLLel Yepes TOYKY NPOCTPaHCTBA U He
nexatliei Ha gaHHoi npAMon. Jlemma o nepeceyeHnn napannenbHbixX
NPAMbIX NJ0CKOCTbIO

26

27

MapannenbHOCTb TPeX NpsiMbiX. Teopema o TPEX napaniesnbHbIX
npAMbIX. TeopeMa 0 CKPeLLMBatoLWNXCS NPAMBbIX

I'Iapanneanoe MPoeKTupoBaHue. OcHOBHble cBOICTBa napasnnenbHoOro

NPOEKTUPOBaHUs. M306paxeHne pasHbix GUryp B napaniesbHoil
NpoeKLmm

28

29

LleHTpanbHasa npoekumsa. Yron ¢ coHanpaBNeHHbIMU CTOPOHaMK. Yron
MeXAy NPAMbIMU

3afilaun Ha [joKa3aTeNbCTBO U UCCef0BaHNE, CBA3aHHbIEe C
pacnosioXeHnem npsiMbiX B NPOCTPaHCTBE

30

MoHATUA: NapanienbHOCTb NPAMOI U NNOCKOCTM B NPOCTPaHCTBE.
MpusHak napannenbHOCTU NPAMOKN U nnockocTu. CBoMcTBa
napannenbHoOCTW NPSMOW W NJIOCKOCTH

31

32

FeOMeTpUYECKNe 3aia4n Ha BbIYMCIIEHMUE U I0KA3aTENbCTBO,
CBAI3aHHbIE C NapanneNbHOCTbI NPAMbIX U NOCKOCTEN B
NpPOCTPaHCTBE

MocTpoeHune cevyeHus, NPOXOAALLEro Yepes JaHHY0 NPAMYIO Ha
yepTexe 1 napannesnbHOro Apyroi NnpssMoit. Pacyért oTHoLWEeHW

33

MapannenbHas Npoekums, NPUMEHeHNe AN NOCTPOEHUS CeYeHuii Kyba




WU napannenennnepa. CeouncTea napannenenunena n npn3mMbl
I'Iapanneanble MJOCKOCTMU. anI3HaKVI napananenbHoCTn ABYX

34 o
naocKocTen
Teopema o0 napannenbHOCTU U e AUHCTBEHHOCTM NIOCKOCTH,

35 NpoXoAsLLen Yepes TOUKY, He MPUHAAJIeXaLLYo JaHHON NJIOCKOCTMU 1
CNneAcTBUS U3 Heé
CBoiicTBa napasnnesibHbIX NIOCKOCTEN: O MapanfienbHOCTU NPAMbIX

36 rnepeceyeHus npu nepeceyeHnn AByx napannesibHbiX NNOCKOCTEN
TpeTbei
CBoicTBa napanfienbHblX NNOCKOCTEN: 06 0Tpe3Kax napanieNbHbIX

37 NPAMbIX, 3aKHOYEHHbBIX MeXAY napansieNbHbIMMU NI0CKOCTAMU; O
nepeceyeHnn NpAMON ¢ ABYMA napannenbHbIMU NIOCKOCTAMM

38 MoBTopeHue: TeopeMa lMudaropa Ha NNOCKOCTK

39 [MoBTOpPEHME: TPUrOHOMETPUS NMPAMOYTONIbHOIO TPEYrofibHUKa

40 CeoicTBa Ky6a 1 NpAMOYrofibHOro napannenenunega

1 BbluncneHue annH 0TpesKoB B Ky6e u NpsiMoyroNbHOM
napannenenunege

" lepneHAnKyNApHOCTb npﬂmofl U nnockocTu. MpusHak
nepneHAUKYNAPHOCTYU NPSAMOWA U NNOCKOCTH

43 lMepneHAnKynsapHOCTb npﬂMotﬁ “ nnockocTu. MpusHak
nepneHAUKYNAPHOCTHU NPSAMOW U MNOCKOCTH

a4 Teopema 0 Cyl,ecTBOBaHUN U € UHCTBEHHOCTH nvpmvloﬁ, npoxoasLien
yepes TOYKY NMPOCTPaHCTBa U NepreHANKYNSPHON K NIOCKOCTM

45 MnockocTu U NnepneHANKyNsApHbie UM NPAMble B MHOTOrpaHHUKax

46 MnockocTu U NnepneHANKyNsApHbie UM NPAMbIE B MHOTOrpaHHUKax

47 MepneHauKynap u HaknoHHas. llocTpoeHne nepneHAUKynsapa us TOUKM




Ha NpsMYio
MepneHANKYNap 1 HaknoHHas. MocTpoeHne NeprneHANKYNsApa u3 TOUKM

48
Ha NpAMYI0

49 Teopema o Tpéx nepneHAnKynapax (npsamas u obpaTHas)

50 Teopema o Tpéx nepneHAnKynspax (npamas n obpaTHas)

51 Yron mexgy cKpeLimBatoLwmmMuca npaMbiMu

59 Mownck I'IepTEH,U,VIKynFIprIX NPAMbIX C MOMOLLbIO NeprneHANKYNAPHbIX
nnockocTei

53 OpToroHanbHOe NpoeKTUpoBaHue

54 MocTpoeHue ceyveHmii Ky6i:1, MpU3Mbl, NpaBUIbHON NUPaMnabl ¢
MOMOLLbO OPTOrOHaNIbHOW NPOEeKLUN

55 MocTpoeHune ceyeHwui Ky6f1, MpWU3Mbl, NPaBUNbHOW NUPaMUAbI C
NOMOLLbIO OPTOrOHaNbHON NPOEKL N

56 CVIMMeTpVIfI B NPOCTPaHCTBE OTHOCUTENbHO MJIOCKOCTU. [1710CKOCTH
CUMMETPUIA B MHOTOrpaHHMUKax

57 lMpu3HaK nepneHguKyNSpHOCTH NPAMOIA U NAIOCKOCTU Kak cneacTaue
CUMMETPUH

53 [MpaBuibHble MHOrOrpaHHUKW. PacyéT pacCTOsHUM OT TOYKK A0
MAOCKOCTH

5 MpaBunbHble MHOrOrpaHHUKKU. PacyeéT paccTosHUIA OT TOYKK A0
NAOCKOCTH

60 Cnocobbl ony(iTMTb I'IeE)I'IeHAVIKyﬂHprZ CUMMETpUS, CABMUT TOYKM NO
napannenbHoin NpsMoit

61 CaBur no HenapannenbHON NPAMOWA, USMEHEHWUE PAacCTOAHUI

62 KoHTponbHas paboTa "B3auMHOe pacnofioXeHne NpsimbIX 1

NA0CKOCTeli B NpocTpaHcTee"




HOBTODEHMEI yron mMexay npAMbiMU Ha NJIOCKOCTHU, TOUFOHOMETPUA B

63 NPOU3BONbHOM TPeyrosibHUKe, TeopemMa KOCMHYCOB

64 MoBTOpPEHME: YyroN Mexay CKpeLuBaLuMmca NpsMbiIMn B
NnpocTpaHcTBe

65 [eoMeTpuyecKue MeTobl BbIYMCIIEHUS Yria MeXay NpsMbiMuU B
MHOrorpaHHuKax

66 [lByrpaHHbIi yron. CBOWCTBO NIMHENHbIX YINOB ABYrpaHHOro yrna

67 epneHaukynspHble nnocr<ocw|v. CBoiicTBa B3aUMHO
nepneHAUKYNAPHbIX NIOCKOCTe
Mpu3HaK nepneHAMKyNspHOCTU NIOCKOCTei; TeopeMa 0 NpSAMOid

68 nepeceyeHns AByX NJOCKOCTEN nepneHAnKyNApHbIX TPeTben
NAOCKOCTH

69 MpsIMOYronbHbIi Napannenenunes; Kyo; namepeHusi, CBOICTBa
NPAMOYronbHOro napannenenunega

70 Teopema o p,waro"HanM NPAMOYroNbHOro napannenenunega u
cnepcTBue U3 Heé

7 CTepeomMeTpuyeckue u NpuknagHble 3aayu, CBA3aHHble CO B3aUMHbIM
pacnosioXeHmeMm npsiMbiX U NJIOCKOCTH

79 MoBTOpEHME: CKpeLuBatoLLnecs npsiMble, napannenbHble NI0CKOCTU B
CTaHJapTHbIX MHOTOrpaHHMKax
Mapa napannenbHbIX NIOCKOCTENH Ha CKPeLLUBaoLLMXCA NPAMBIX,

73 paccTosiHWe MeXJY CKpeLmMBatoWmuMmncsa NpsiMbiMm1 B MPOCTbIX
CUTyaumax

74 PaccTosiH1e OT TOYKM [0 NIOCKOCTH, pacCTOsSHUE OT NPAMON [0
MAOCKOCTH

75 BbluncneHne paccToAHUIN MeXAY CKPeLLMBatoLUMUCS NMPAMbIMU C

MOMOLLbIO I'IGpI'IEHﬂMKYJ'IFIpHOVI MA0OCKOCTHU




TpéxrpaHHblIi yron, HepaBeHCTBa AJ1A TpexrpaHHblX yrino.. Teopema

78 Mudaropa, TeopeMbl KOCUHYCOB U CUHYCOB ANA TPEXTPAHHOrO yrna 1
77 AneMeHTbl chepuyeckon reoMeTpum: reogesnyeckue NMHUKM Ha 3emne 1
78 KoHTponbHas pa6oTa "Yrnbl u paccTosHus" 1
79 CuctemaTn3aumns 3HaHuii "MHOrorpaHHUK U ero 3eMeHTbl" 1
80 Mupamuga. Bugbl nupamug. MpasunbHasa nupamuga 1
81 Mpusma. lMpsimMas u HaknoHHasA Npu3mbl. [lpaBunbHas Nnpusma 1
82 MpsiMoit napannenenuneg, NpAMOYro/ibHbIA Napannenenunes, Kyo 1
83 Bbinyknbie MHororpaHHuku. Teopema ditnepa 1
84 Bbinyknible MHOrorpaHHuku. Teopema Jitniepa. paBusibHble U 1
nonynpasuibHble MHOTOrPaHHUKH
85 KoHTponbHas pa6boTa "MHororpaHHuKm" 1
86 [ToHATME BeKTOPA Ha NNOCKOCTU U B MPOCTPaHCTBE 1
87 Cymma BeKTOpoB 1
88 Pa3HoCTb BeKTOpOB 1
89 paBuno napannenenunega 1
90 YMHOXeHUe BeKTopa Ha Yncno 1
91 PasnoxeHune BeKTopa No 6asucy TpEX BEKTOPOB, He NeXallLux B O4HOW 1
NA0CKOCTH
92 CkansipHoe nponsBefeHme 1
93 Bbluncnenue yrna mexgy BeKTopamu B NpoCTpaHCcTBe 1
94 lMpocTenwme 3agaum ¢ BEKTOpamm 1
95 lMpocTeiilumne 3agaun c BeKTOpamu 1
96 lMpocTeiiwme 3agaun ¢ BeKTOpamu 1
97 lMpocTenwme 3agaumn ¢ BEKTOpamm 1




98 0606LLeHNe U cUCTEMATHU3aLMSA 3HAHU 1
99 0606LLeHne N cucTeMaTU3aLMUa 3HaHUN 1
100 NToroBas KOHTpONbHas paboTa 1
101 NToroBas KoHTponbHas paboTa 1
102 06006LLeHNe N cMCTEMATU3ALNUA 3HAHWIA 1
OBLLLEE KOJINYECTBO YACOB M0 NPOrPAMME 102




11 KJTACC

KonuyectBo yacos

AneKTpOHHbIe

N2 n/n Tema ypoka KoHTponbHble Unpposbie
Bcero obpa3oBaTesibHble
pa6oTbi pecypcbi
1 MoBTopeHue TeMbl "KoopauHaTbl BEKTOpPa Ha NIOCKOCTU U B 1
npocTpaHcTBe"
2 MoBTOpeHue TeMbl "CkansipHoe NnponsBefeHne BEKTOPOB" 1
3 MoBTOpeHMe TeMbl "BbluncieHne yrna Mexay BeKTopamu B 1
npocTpaHcTBe"
4 MoBTOpEHMe TeMbl "YpaBHeHUe NPAMON, NPOX0AsLLE yepes ABe 1
TOuKK"
S YpaBHeHue na0CKOCTH, HOpPMaJsib, ypaBHEHUE NIOCKOCTU B OTpesKax 1
6 YpaBHeHue NiI0CKOCTH, HOPMalsib, ypaBHEHMe NNOCKOCTM B OTpesKax 1
7 BekTopHOe npon3sefeHune 1
8 JInHelHble HepaBeHCTBA, JIMHEeHoe NporpaMMupoBaHune 1
9 JlnHeitHble HepaBeHCTBA, IMHEeHOe NporpaMMnpoBaHme 1
10 AHanuTnyeckme MeToAbl pacyéTa yrna mexay npsMbiMu B 1
MHOrorpaHHuKax
11 AHanuTnyeckne MeTOAbI pacyéTa yrna Mexgay niocKocTamu B 1
MHOrorpaHHuKax
12 (dopmMyna paccTosHUS OT TOYKW [0 NAOCKOCTM B KOOpAMHATaX 1
13 Haxo)aeHue paccTOAHUIA OT TOYKM A0 NNOCKOCTH B Kybe 1
14 HaxoxaeHne pacCTOAHMIA OT TOYKM A0 NJIOCKOCTU B NPaBUbHOM 1
nupamuge




15 KoHTponbHas paboTa "AHanutuyeckas reometpus”

16 CeyeHnsi MHOrorpaHHUKOB: CTaHJapPTHbIE MHOTOrPaHHUKM

17 CeyeHns MHOrOrpaHHUKOB: METO[, CNeaoB

18 CeyeHus MHOI’OFpaHHi/IKOBZ CTaHAapTHbIe NNOCKOCTK, NepeceyeHnst
NPAMbIX U NIOCKOCTE

19 [MapannenbHble nNpsiMble U NIOCKOCTU: napansenbHble CeYyeHUs

20 MapannenbHble NpAMbIe 1 NJIOCKOCTU: PAaCYET OTHOLLEHUN

21 MapannenbHble NpsAMble 1 NIOCKOCTU: Y Nbl MEXAY
CKpeLiuBaroLWwmmMmca npsambiMu
MepneHAnKynsipHbie NpsiMble U NAIOCKOCTW: CTaHAapTHbIe napbl

22 neprneHAUKYNAPHbIX NOCKOCTeN U MPAMbIX, CUMMETPUM
MHOTrOrpaHHUKOB

23 MepneHamKynsapHble NpsiMble U MAOCKOCTU: Teopema 0 Tpex
nepneHaunkynsapax

24 MepneHanKynsapHble NPSMble U NNOCKOCTM: BbIYUC/IEHUS AJIMH B
MHOrorpaHHuKax

25 MoBTOpEHUe: NnoLazM MHOTOYronbHMKOB, GOPMYNbl ANS NOLWAAEN,
coobpaxeHus nogobus

2% MoBTOpEHME: NNOLWAaAN MHOTOYrOIbHUKOB, POPMYNbI ANS NAOWafEN,
coobpaxeHus nopo6ms

97 MoBTOpEHMeE: NnoLazM MHOTOYronbHMKOB, GOPMYbl ANS NOLWAAEN,
coobpaxeHusa nogobus

28 lMnowanm ceyeHnint MHOrorpaHHMKOB: NNoLWaan NOBEPXHOCTEN,
pa3pe3aHust Ha YacTu, Coo6paXkeHusi nogobms

20 Mnowaan ceyeHnit MHOrorpaHHUKOB: NOLLaAM NOBEPXHOCTEN,

pa3pe3aHua Ha 4acTH, COO6pa)KEHMFI I'IOﬂ,O6MFI




KoHTponbHas paboTa "[oBTOpPeHWE: MHOrOrpaHHUKM, CEYEHNS

30 .
MHOrOrpaHHUKOB

31 06béM Tena. 06beM NPAMOYroNbHOrO Napannenenunesa

32 3apaum 06 yaBOEHNUM Ky6a, 0 KBaapaType Kyba; 0 TpUceKumn yrna

33 CTepeoMeTpuyeckue 3afauun, CBA3aHHble C 06bEMOM NPAMOYTONbHOIO
napannenenunega

34 MpuknagHble 3afa4ui, CBA3aHHbIE C BblYMCNEHNEM 06bEMA
NPSIMOYroJIbHOrO Napannenenunesa

35 06bEM NpAMOii NpuU3Mmbl

36 CTepeovmeTqueCKme 3a/laui, CBSI3aHHbIe C BbIYMCNIEHNEM O0OBEMOB
NPSAMOIA NPU3Mbl

37 MpuknagHble 3aiaun, CBA3aHHbIe C 06bEMOM NPSIMO NPU3MbI

33 Bbluncnenme 06bEMOB Te/ C NOMOLLbIO ONPefeNEHHOr0 UHTerpana.
06bEM HaKNOHHOW NPU3MblI

39 BbluncneHne 06bEMOB TeN C NOMOLLbIO ONPeAENEHHOrO UHTEerpana.
06bEM Nupamugbl

40 ®opmyna o6bEMa nupamuabl. OTHOLWEHME 06BEMOB NUPAMUE C
06LWMUM yrnom

" ®opmyna o6bEMa nupamuabl. OTHOLWEHME 06BEMOB NUPAMUE C
06LWMUM YrIom

1 CTepeoMeTpuyeckme 3afaum, CBA3aHHble C 06bEMaMMN HAKIOHHOM
Np13Mbl

43 CTepeomeTpuyeckme 3afjauu, CBA3aHHbIE C 06bEMAMMN NUPaMUAbI

a4 I'IpMKnaAHiale 3ajaun no Teme "06bEMDI TeN", cBA3aHHbIE C 06 BEMOM
HaKNOHHOW NPU3MblI

45 MpuknagHble 3agaun no teme "06bEMBI TEN", CBA3AHHbIE C 06BEMOM




nupamMmunpbl

46 MpumMeHeHne 06bEMOB. BbluncneHne paccTosHUS L0 NIOCKOCTH 1

47 KoHTponbHas pa6oTa "06bEM MHOrorpaHHuKa" 1

18 Lmnungpuyeckas noBepXHOCTb, 06pasytoLime LUIMHAPUYECKON 1
NOBEpPXHOCTH

49 Unnungp. NMpamon kpyrosoi uunuuap. lNnowanb noBepxHOCTy 1
LMInMHApa

50 KoHunyeckas noBepxHOCTb, 06pa3ytoLLe KOHUYECKO MOBEPXHOCTM. 1
KoHyc

91 CeyeHue KOHyCca NNOCKOCTbIO, NapannenbHoi NNOCKOCTU OCHOBaHUA 1

52 Yceu€HHbIN KOHyC. M306paXxeHne KOHYCOB U YCEYEHHbIX KOHYCOB 1

93 Mnowaab 60KOBOI NOBEPXHOCTH W NONHOI NOBEPXHOCTM KOHYyCa 1

54 Mnowaab 60KOBOI NOBEPXHOCTM 1 MONHOW NOBEPXHOCTU KOHYCa 1

55 CTepeomeTpuyeckue s:ap,alwl Ha [JoKa3aTeNnbCTBO U BbIYUCTEHMUE, 1
NOCTPOEHUEM CEYEHWIA LMMHAPA, KOHYCa

56 CTepeomeTpuyeckme ?:anatwl Ha 0Ka3aTeNbCTBO M BblYUCTIEHME, 1
MOCTPOEHUEM CEYEHMIA LMNMHAPA, KOHYCa

57 MpuknagHble 3afaun, CBsiI3aHHble C LUANHAPOM 1

58 MpuknagHble 3afaun, CBA3aHHbIe C LUNUHAPOM 1

59 Cdepa n wap 1

60 MepeceyeHune cdepbl 1 Wwapa ¢ NNocKocTbio. KacaHue wapa u chepsbl 1
NIOCKOCTbI. Bua 1 nsobpaxeHue wapa

61 Mepeceyenune chepbl 1 Wwapa ¢ NA0CKOCTbI. KacaHue wapa u cdepsl 1
NJIOCKOCTbI. Bua n nsobpaxeHue wapa

62 YpaBHeHue coepbl. Mnowagb chepbl 1 eé yacTei 1

63 CummeTpus chepbl 1 WwWapa 1




CTEpEOMGTpVI‘-IeCKVIe 3apayn Ha poKasaTtenbCTBO U BbIYUCIIEHUE,

64 CBAi3aHHble cO cepoii U Lapom, NOCTPOEHUEM UX CEYEHUN 1
NAOCKOCTbIO
CTepeoMeTpuyeckue 3afjauvm Ha J0Ka3aTeNnbCTBO U BblYUCNEHWE,
65 CBfA3aHHble CO chepoit 1 lWapoM, NOCTPOEHNUEM WX CEYEHWI 1
NAOCKOCTbIO
66 MpuknagHble 3afaun, CBA3aHHbIe CO CGepoit U Wapom 1
67 [MoBTOpPEHME: OKPYXXHOCTb Ha NJIOCKOCTH, BbIYUCTIEHUSA B OKPY)XXHOCTH, 1
CTaHfapTHble Nof06us
68 PasnnyHble KOMOMHALMK TeN BPaLLEHUA U MHOTOrPaHHUKOB 1
69 3apgaum no Teme "Tena u NOBEPXHOCTM BpaLieHus" 1
70 3afaum no Teme "Tena u NOBEPXHOCTM BpaLleHus" 1
71 KoHTponbHas paboTa "Tena n noBepxHOCTU BpaLleHus" 1
72 06béM uunuuapa. Teopema 06 06bEME NPAMOro LUANHApPA 1
73 BbluncneHne 06bEMOB TeN C NOMOLLbIO ONPeAENEHHOrO UHTEerpana. 1
06bEM KOHyCa
74 Mnowaan 60KOBOM M NOMHON NOBEPXHOCTU KOHYCa 1
75 CTepeomeTpuyeckme 3afauu, CBA3aHHbIE C BblYMCEHNEM 06BEMOB 1
LMNUHAPA, KOHYyCa
76 an!'Knap,Hble 3agauu no Teme "O6bEMDI U NOWAAN NOBEPXHOCTE 1
Ten
061bEM Lapa 1 WapoBoro cektopa. Teopema 06 06bEMe Lapa.
79 Mnowaab chepbl. CTepeoMeTpuyecKkme 3afauu, CBi3aHHble C 1
BblUMCNIEHNEM 0O6BEMOB LLApa, LApOBOro CerMeHTa 1 WapoBoro
cekTopa
78 MpuknagHble 3agaun no teme "06bEMBI TEN", CBA3AHHbIE C 06BEMOM 1




wapa v nnowaabto chepbl. COOTHOLEHUA MeXAY naowassaMu
NOBEPXHOCTEN U 06bEMaMM NOAOGHbIX TeN

Mopo6Hble Tena B NpocTpaHcTee. i3aMeHeHne 06bEMa npu NoAo6um.

79 CTepeomeTpuyeckune 3afauu, CBA3aHHbIE C BblYUCEHNEM 06 BEMOB
Ten u nnouwiagen noBepxHocTei

80 KoHTponbHas pa6oTa "Mnowaan NoBepXHOCTU U 06BbEMBI Kpyrabix Ten"

o1 IBuxeHusa npoctpaHcTea. 0TobpaxeHus. [LBUXKEHNUS U paBEHCTBO
duryp. 06wime cBOIICTBA ABMKEHMIA

82 Buabl ABUXEHWIA: napanienbHblii NepeHoc, ueHTpiaanaﬂ cUMMeTpHUS,
3epKanbHas CUMMeTpUS, NOBOPOT BOKPYT NpAMOii

83 MpeobpasoBaHus nogobus. Mpamas n chepa dinepa

84 [eoMeTpuyeckue 3afauv Ha NMPUMEHEHMNE ABUXKEHUS

85 KoHTponbHas paboTa "BekTopbl B NPpOCTPaHCTBE"
0606watowiee noBTopeHne 11 NOHATHIA U METOA0B Kypca reoMeTpum

86 10-11 knaccoB, cucteMaTtusauus 3HaHuin: "MapannenbHOCTb NPAMbIX
W NNOCKOCTel B NpocTpaHcTBe"

a7 O6o6watouiee noBTopeHue 11 NOHATUIA U METOLOB Kypca reOMeTpuu
10-11 knaccoB, cucteMaTtusauusa 3HaHuUi: "BeKTopbl B NpocTpaHcTBe"

28 0606watowiee noBTopeHne 11 NOHATHIA U METOA0B Kypca reoMeTpum
10-11 knaccoB, cucteMaTusauusa 3HaHuUi: "BekTopbl B NpocTpaHcTee"

89 O6o6watouiee noBTopeHue 11 MOHATUIA U METOLOB Kypca reOMeTpuu
10-11 knaccoB, cucTemMaTusaums aHaHui: "06beM MHOrOrpaHHMKa"

90 0606watowiee noBTopeHne 11 NOHATUIA U METOA0B Kypca reoMeTpum
10-11 knaccoB, cucteMaTtusauus 3HaHui: "06beM MHOrorpaHHMKa"

o1 O6o6watouiee noBTOpeHue 11 MOHATUIA U METOLOB Kypca reOMeTpuu

10-11 knaccoB, cucteMatusauusa 3HaHui: "Tinowanm NOBEPXHOCTH U




06bEMDI Kpyrnbix Ten"
0606watowee noBTopeHne 11 NOHATHIA U METOAOB Kypca reoMeTpuu

92 10-11 knaccoB, cucteMaTtusauusa 3HaHui: "Tinowanm NOBEPXHOCTH U 1
06bEMDI Kpyrnbix Ten"

93 WUToroBas KOHTpoNbHasA paboTta 1

94 NToroBas KoHTponbHas paboTa 1

95 MoBTOpEHME, 0606LLEHME U CUCTEMATU3ALINS 3HAHMWIA 1

9 WcTopusa pasBuTuS CTEPEOMETPUM KaK HAYKU 1 €€ ponb B Passmmm 1
COBPEMEHHbIX UHXEHEPHbIX N KOMMbIOTEPHbIX TEXHONOI Wi

97 WcTopuma pa3BuTua CTepeOMETPUN KakK HayKu W eé ponb B Passmmm 1
COBPEMEHHbIX UHXEHEPHbIX N KOMMbIOTEPHbIX TEXHONOT Wi

98 WcTopma pa3Butua CTepeoMeTpun Kak HayKu 1 eé ponb B Passmmm 1
COBPEMEHHbIX UHXEHEPHbIX N KOMMbIOTEPHbIX TEXHONOT Wi

99 WUcTopma pa3Butua CTepeoMeTpun Kak HayKu 1 eé ponb B Passmmw 1
COBPEMEHHbIX UHXEHEPHbIX N KOMMbIOTEPHbIX TEXHONOI Wi

100 WcTopuma pa3Butua CTepeOMeTpUN Kak HayKu 1 eé ponb B Pa3BVITVIVI 1
COBPEMEHHbIX MHXXEHEPHbIX 1 KOMMbKOTEPHbIX TEXHONOT WiA

101 WUcTopma pa3Butua CTepeoMeTpun Kak HayKu v eé ponb B Passmmw 1
COBPEMEHHbIX UHXEHEPHbIX N KOMMbIOTEPHbIX TEXHONOI Wi

102 WcTopuma pa3Butua CTepeOMeTpUN Kak HayKu 1 eé ponb B Pa3BVITVIVI 1
COBPEMEHHbIX MHXXEHEPHbIX 1 KOMMbKOTEPHbIX TEXHONOT WiA

OBLLEE KOJIMYECTBO YACOB N0 NPOrPAMME 102




YYEBHO-METOAWYECKOE OBECMEYEHME OBPA30BATEJIbHOIO NPOLLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPWUAJIbI )11 YYEHUKA

« Matematuka. leometpus, 10 knacc/ Mepansak A.T., Homuposckun [I.A., lMonsikos
B.M.; nopg pepakuueir [loponbckoro B.E., 06wWecTBO C OrpaHWMYEHHOIA
OTBETCTBEHHOCTbl W3paTenbckuit  LeHTp «BEHTAHA-TPA®»;, AkuumoHepHoe
obuiectBo «M3gatenbcTBO «[pocBeLeHne

- Matematuka. leometpus, 11 knacc/ Mepsnsak A.T., Homuposckun [.A., lMonsikos
B.M.; nopg pepakuueir [loponbckoro B.E., 06WecTBO C OrpaHWMYEHHOIA
OTBETCTBEHHOCTblO W3paTenbckuit  LeHTp «BEHTAHA-TPA®»;, AkuumoHepHoe
obuiectBo «M3pgatenbcTBO «[pocBeLeHne»

METOAUYECKUE MATEPUAJIbI AN YYUTENA

- MaremaTuka: anrebpa M Hayana MmaTeMaTW4yeckoro aHanusa, reoMeTpus.
Feometpus. 10-11 knacc. Y4ye6HuK. ba3oBblit U yray6neHHbIA YpOBHU / ATaHacsH
N.C., byty3os B.®., Kagomues C.b. n gp. AKumoHepHoe o6LwecTBo "M3aaTenbcTBo
"MpocBeeLieHmne"

- MaremaTuka: anrebpa M Hayana MmaTeMaTW4yeckoro aHanusa, reoMeTpus.
Feometpusi : 10—11-e Knaccbl: 6a30Bblit U YrAy6EHHBIA YPOBHU: METOLUYECKUE
pekomeHaauum K yyebHuky J1. C. AtaHacsHa, B. ®. bytysoBa, C. b. KagomueBa u
ap. AKuMOHepHoe 06LLecTBO "U3paTenbcTBO "TpocseLieHune"
* leomeTpua. [upaktuyeckme matepuanbl. 10 knacc. basoBbin M NpoduUIbHbIiA
ypoBHK. / 3uB b. I'. AkumoHepHoe obuiectBo "M3patenbctso "lMpocBelieHue”
* leomeTpua. [upaktuyeckme matepuanbl. 11 knacc. basoBbil M NpoduUbHbIiA
ypoBHH. / 3uB b. I'. AKunoHepHoe obwwecTBo "U3gatenpcTeo "MpocselyeHmne”

* [eomeTpus. YrnybnénHolit ypoBeHb. 10 knacc. Metoauueckoe nocobue/ byuko
E.B. AkunoHepHoe o6uiectso "M3patenbctso "lMpocselyeHne”

LLUOPOBbLIE ObPA30BATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

 [opTtan Math.ru: 6ubnuoTeka, Mepmateka, ONMMMMAAbl, 3afayd, HayuyHble
LUKOSbI, UCTOPUA MaTeMaTukm http://www.math.ru

* OI'BHY "®epepanbHblii UHCTUTYT Negarornyeckux namepenuii” https://fipi.ru/
 QepepanbHblit LEHTP MHpOPMALMOHHO-06pa3oBaTeNbHbiXx pecypcoB (OLINOP)
http://fcior.edu.ru/

- MaTemaTuKa B LLKONE — KOHCY/IbTaUUOHHbIHA LeHTp http://www.school.msu.ru


http://www.math.ru/
http://fcior.edu.ru/
http://www.school.msu.ru/

- Taseta «Marematuka» W3patenockuit  [lom  «[lepBoe  CeHTAGPA»
http://www.math.1september.ru

. OTmatematka  O6yvatowas  OHNalH-cuCTEMAa  NO  MaTeMaTuKe
https://01math.com/

« Matematuyeckue aToabl http://www.etudes.ru/

* ®Ou3nKo-MaTeEMaTUYECKMNIA HAyYHO-MOMYAAPHbLIA XYpHaNn ANSA LWKOJIbHUKOB W
ctyaeHToB KBaHT http://www.kvant.info/

 [InctaHuMoHHas obyyatowlas cuctemMa ANA NOATOTOBKWM K rocyAapCTBEHHbIM
ak3ameHam «PELLY El3» https://ege.sdamgia.ru/


http://www.math.1september.ru/
https://01math.com/
http://www.etudes.ru/
http://www.kvant.info/
https://ege.sdamgia.ru/




