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NOACHUTE/IbHAA 3AMNCKA

FeomeTpuA ABAAETCA 0AHMM M3 6a30BbIX KYPCOB Ha YPOBHe cpeaHero obuiero obpasoBaHus, Tak Kak
obecneymBaeT BO3MOMKHOCTb U3YYeHUs AUCLUMNINH eCTECTBEHHO-Hay4YHOM HanpaBAeHHOCTU U
npeaMeToB ryYMaHUTAPHOrO UMKAA. [TOCKOAbKY IorMyeckoe mblwneHne, Gopmupyemoe npu nsydeHmm
06Yy4aloLLMMMNCA MOHATUNHBIX OCHOB FrEOMETPUN, NMPU AOKa3aTe/IbCTBE TEOPEM U MOCTPOEHMU LLEMOYKM
NIOTUYECKMX YTBEPIKAEHUIN NPU PELEHNN TeOMETPUYECKUX 33434, YMEHUE BbIABUIaTb U ONpPOBepPraTb
rMnoTesbl HENOCPEeACTBEHHO MUCNO/b3YIOTCA NPM PeLleHMM 3a4a4 eCcTeCTBEHHO-Hay4yHOro UuKAa, B
YacTHOCTM GU3MYECKMX 3adau.

Llenb ocBoeHus nporpammbl yyebHOro Kypca «FfreomeTpusa» Ha yrnybn1éHHOM ypoBHe — pa3Butme
MHAMBUAYANbHbIX CNOCOBHOCTEN 06yYaroLMXCA NPU U3YYEHUM TEOMETPUN Yepes obecnedyeHune
BO3MOKHOCTU NPUOBPETEHUA N UCNONb30BAHUA Bonee ryboKMX reoMeTPUYECKUX 3HAHWUIM U AeACTBUN,
cneundmrUHbIX reEOMETPUN, U HEOBXOANMbIX A5 yCnewHoro npodeccMoHanbHOro o6pasoBaHus,
CBA3@HHOrO C UCMO/Ib30BaHNEM MaTeEMATUKU.

MpMopPUTETHLIMM 334a4aMM Kypca reoMeTPUM Ha YrAyHBAEHHOM YPOBHE, PaCLLUMPAIOLLMMM U
YyCUMBaOLWMMUK Kypc 6a30BOro ypoBHS, ABAAIOTCA:

pacwnpeHne npeacrtaBieHmna o reomeTpum Kak 4actu MVIpOBO[/JI KyAbTypbl U d)OpMMpOBaHVIe OCO3HaHMnA
B3aMMOCBA3UN FrEOMETPUN C OKPYHKAOWNUM MUPOM,;

bopmmnpoBaHMe NpeacTaBAEHMA O NPOCTPAHCTBEHHbIX GUrYPax KaK O BarKHEMLWMX MAaTEMATUYECKMX
MoZenAxX, MO3BOAAOWMX ONUCLIBATb U M3yUYaTb PasHble ABNEHMUA OKPYKaIOLWLEro M1pa, sHaHue
NOHATUIHOro annapaTa no pasgeny «Crepeometpus» yuebHOro Kypca reomeTpuu;

dbopmMmpoBaHMe YMeHUA BNaAeTb OCHOBHbIMMW MOHATUAMM O NPOCTPAHCTBEHHbIX pUrypax U ux
OCHOBHbIMM CBOMCTBaMM, 3HaHWNE Teopem, GOPMYN N YMEHUE X NPUMEHATb, YMEHUA A0Ka3blBaTb
TEOPEMbI M HAXOAWUTb HECTAaHAAPTHbIE cnocobbl pelleHns 3a4ay;

dbopMmnpoBaHNE YMEHUNA Pacno3HaBaTb Ha YepTexkKax, MOAENAX U B Pea/ibHOM MUPE MHOTOTPaHHUKK U
TeNa BpalleHUs, KOHCTPYMpPOBaTb FrEOMETPUUYECKUE MOLENM;

bopMMpoBaHME NOHMMAHNA BOSMOXHOCTM aKCMOMATUYECKOTO NOCTPOEHMA MATEMATUYECKUX TEOPUNA,
dbopmmMpoBaHME NOHUMAHMA POAN AKCMOMATUKM NPU NPOBELEHUN PACCYKAEHNN;

bopMMpoBaHME YMEHUA BALETb METOLAMM A0KA3aTE/NbCTB U a/ITOPUTMOB PELLIEHUSA, YMEHUS UX
NPUMEHATb, NPOBOAMUTL AOKa3aTelbHble PACCYKAEHUA B XO4€ PELUEHUA CTEPEOMETPUYECKMX 3a4a4 U
3334 C NPaKTUYECKUM cofepkaHmem, opmMMpPOBaHUE NPeLCTaBAEHNA O HEOBXOAMMOCTH
[0Ka3aTeNbCTB NPU 060CHOBAHUN MAaTEMATUUYECKUX YTBEPKAEHWUIN U PO aKCMOMATUKKN B NPOBeAEeHNN
OeAYKTUMBHBIX PacCyKAeHWi;



pa3BUTME N COBEPLUEHCTBOBAHME MHTENIEKTYa IbHbIX U TBOPUYECKNX cnocobHOCTel 0byyatowmxcs,
Nno3HaBaTe/IbHOM aKTUBHOCTU, UCCAEA0BATENbCKUX YMEHWUI, KOUTUYHOCTM MbILLJIEHUA, MHTEpeca K
N3y4YEHMUIO reOMETPUY;

dopmunpoBaHne GpyHKLMOHANLHON rPaMOTHOCTH, PENIEBAHTHON reOMETPUM: YMEHMA Pacno3HaBaTbh
NPOSABAEHNA FrEOMETPUYECKUX MOHATUIA, 06 BEKTOB Y 3aKOHOMEPHOCTEN B PeasibHbIX }KU3HEHHbIX
CUTYaLMAX U NPU U3YYEHUN APYTUX y4ebHbIX NpesMeToB, MPOABAEHUSA 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOAENNPOBAHUA peasibHbIX CUTYaLMI, UCCNeA0BaHNA NOCTPOEHHbIX MOAENEN,
WMHTepnpeTaLnmn Noay4YeHHbIX pesy1bTaTos.

OCHOBHbIMM coAeprKATENbHBIMU NIMHUAMM y4ebHoro Kypca «eomeTpuma» B 10—11 Knaccax ABNAOTCA:
«[MpAmble M NNOCKOCTM B NpOCTpaHCcTBEY», « MHOrorpaHHUKN», «Tena BpaleHua», «BekTopbl
KOOpPAMHAaTbI B MPOCTPAHCTBEY, «[JBUXKEHUA B NPOCTPAHCTBEY.

CodopmynumposaHHoe Bo PIOC COO TpeboBaHUE «yMETb ONEPUPOBATb NOHATUAMMUY, PENEeBAHTHbIMMU
reomeTpun Ha yrnybanéHHom ypoBHe obydeHuna B 10—11 knaccax, OTHOCUTCA KO BCEM COAEpPIKaTeIbHbIM
NMHMAM yyebHoro Kypca, a GopMUPOBAHME IOTMYECKUX YMEHWIA pacnpeaenseTcs He TONbKO MNo
coAepKaTeNlbHbIM JIMHUAM, HO U Mo rogam obyyeHus. CogepikaHne o6pas3oBaHMA, COOTBETCTBYIOLLEE
npeAMeTHbIM pe3ynbTaTam ocBoeHua OeaepanbHoi paboyeit nporpaMmbl, pacnpesenéHHbIM No rogam
06y4YeHUs, CTPYKTYPMPOBAHO TaKMM 06pa3om, 4TOObl KO BCEM OCHOBHbIM, MPUHLMNNANbHBIM BONPOCaM
obyyatowmeca obpaLanncb HEOAHOKPATHO. ITO NO3BONAET OPraHM30BaTb OBAAAEHME
reoMeTpUYeCKUMM NOHATUAMM U HaBblKaMM NOC/eA0BaTE/IbHO M NOCTyNaTeNbHO, C cobatoaeHNEM
NPUHLMMNA NPEeeMCTBEHHOCTH, @ HOBble 3HAaHMA BK/IOYATb B OOLLYIO CUCTEMY FrEOMETPUYECKMX
npeAcTaBAeHUA 06YYAIOLLMXCA, pacumnpas u yrnybnasa e€, obpasya NpoyHble MHOXKECTBEHHbIE CBA3MW.

Mepexon K U3y4eHuto reomeTpum Ha yraybnéHHOM ypOBHE NO3BONAET:

co3aaTb ycnosua gns guodepeHumaunm obyyeHms, NocTpoOeHUA UHAMBUAYANbHbIX 06pa30BaTeIbHbIX
nporpamm, obecneunTb yrnybEHHOE U3yYEHNE FTEOMETPUN KaK COCTaBAslOLWLEN yyebHOro npeameTa
«MaTemaTuka»;

NnoAroToBMUTb 0OYYAIOLLMXCA K MPOAO/IKEHNIO U3YYEHMA MATEMATUKK C y4ETOM BblibOpa byayLuei
npodeccun, obecrneunsasn NPeemMcTBEHHOCTb MEXAY 0bLMM M NpodeccnoHaNbHbIM 06pa3oBaHNEM.

Ha nsyuyeHue yuebHoro Kypca «eomeTpua» Ha yrnybnéHHom ypoBHe oTBoanTcsa 204 vaca: B 10 Knacce —
102 vaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Hegento).



COOEPHAHUNE OBYYEHUA

10 KJTACC

MpsMble U NAOCKOCTM B NPOCTPAHCTBE

OCHOBHble NOHATUA cTepeoMeTpun. TouKa, NpaAMas, NAOCKOCTb, NPOCTPAHCTBO. MNoHATHE 06
AKCMOMATUYECKOM MOCTPOEHUUN CTEPEOMETPUN: aKCMOMbI CTEPEOMETPUM U CIeACTBUA U3 HUX.

B3anmHoe pacnonoyKeHume Npsambix B NPOCTPAHCTBE: NePeCceKaloLLMecs, NapaniesbHble U
CKpewumBatowwmecs npsamble. MPU3HAKM CKPELLMBAIOLLMXCA NPAMbIX. [apannenbHOCTb NPAMbIX U
N/IOCKOCTEN B NPOCTPAHCTBE: Napas/ienbHble NPAMble B NMPOCTPAHCTBE, NapanieibHOCTb TPEX NPAMBIX,
napannenbHOCTb NPAMOW M NAOCKOCTU. MapanienbHoe 1 ueHTpasibHOE NPOEKTUPOBAHME, U306paXKeHNE
¢duryp. OcHoBHble CBOMCTBA Napan/ie/ibHOro NpoekTMpoBaHua. M3obparkeHne duryp B napannenbHom
NpoeKLMun. Yribl C COHanpaBAeHHbIMM CTOPOHAMM, YToa MeXAY NPAMbIMWU B NPOCTPAHCTBE.
MapannenbHOCTb NAOCKOCTEN: NapasniesnbHble NNOCKOCTM, CBOMCTBA NapanieNbHbIX NJI0CKOCTEN.
MpocTenwme NpocTpaHCTBEHHbIE GUIYPbl HA NIOCKOCTU: TETPAsAp, Napanienenunes, NocTPoeHue
CeyeHui.

MepneHANKYNAPHOCTb NPSAMOW M NJI0OCKOCTU: NepneHaMKYNsPHbIEe NPAMbIE B MPOCTPAHCTBE, NPAMble
napannenbHble U NepneHAUKyAApHbIE K NOCKOCTU, NPU3HAK NepneHANKYAAPHOCTM NPAMOW U
N/JIOCKOCTH, TEOPEMA O NPAMOI NepneHaUKYAAPHOM NA0CKOCTU. OPTOroHaNbHOE NPOEKTUPOBaHME.
MepneHANKYAAP U HAKNOHHbIE: PAacCTOAHME OT TOYKM A0 NJOCKOCTU, PAacCTOSHME OT NPSAMOW 40
MNIOCKOCTH, MPOEKUMA GUTYPbl Ha MNOCKOCTb. MepneHANKYAAPHOCTb NNOCKOCTEN: NPU3HAK
nepneHaUKyAapHOCTM ABYX NJOCKOCTel. Teopema o TPEX nepneHAUKyAApax.

Yrabl B NPOCTPAHCTBE: Yroa MeXAY NPAMOM U NIOCKOCTbIO, ABYTPAHHbIN YroA, TUHENHbIN yron
ABYrpaHHoOro yrna. TpéxrpaHHblA U MHOrorpaHHble yrabl. CBOMCTBA NNOCKUX YI10B MHOTOrPaHHOro yraa.
CBOICTBA NNOCKUX W ABYrPaHHbIX Yr10B TPEXTPAHHOrOo yraa. Teopembl KOCUHYCOB U CUHYCOB A/1A
TPEXrpaHHOro yrna.

MHororpaHHuKN

Buabl MHOrorpaHHMKOB, Pa3BEPTKA MHOTOrPaHHUKA. MNpuama: n-yrosbHas Npusma, NpAmMas U HaKJoHHanA
npu3mbl, 6OKOBAsA M NoJIHaA NOBEPXHOCTb NPM3Mbl. Mapannenenunes, NPAMOYrobHbIV
napannenenunes v ero cBOMCTBa. Kpatyanwwimne nyTm Ha NoBEPXHOCTU MHOFOrpaHHMKa. Teopema
dlinepa. NMpocTpaHcTBEHHAA Teopema Mudaropa. NMupamuaa: n-yroibHas NMpammnaa, NpasuabHan U
yceuyéHHas nupammapl. CBonctea pébep 1 6OKOBbIX FpaHei NpaBuMAbHON NMpamuabl. NpasuabHbIe
MHOTOrpaHHMKN: NpaBUAbHaA NPU3MA U NPABUAbHAA NMPaMKAA, NPaBWUIbHAA TPEYrobHaA NMpammaa u
npaBWAbHbIN TETPasgp, Kyb. MNpeactaBneHne o NPaBUIbHLIX MHOTOTPaHHUKAX: OKTas4p, AOAEKAILP U
MKocasap.

BbluMcneHne 31eMeHTOB MHOTOrpaHHMKOB: péBpa, AmaroHanu, yribl. MNaowaab 60KOBOM NOBEPXHOCTA 1
NoIHOM NOBEPXHOCTM NPAMOW NPU3MbI, NI0OLWAAb OCHOBaHW, Teopema 0 6OKOBOW NOBEPXHOCTH



npamoi npusmbl. MNaowaab 60KOBON NOBEPXHOCTU U NMOBEPXHOCTM NPaBUJIbHOM NUPaMULbl, TEOPeEMa O
njowaam yce4éHHon nnmpammasbl.

CMMMeETPUSA B NPOCTPAHCTBE. INEeMEHTbI CUMMETPUN NPaBUIbHbIX MHOTOrPaHHUKOB. CMMMETpUA B
NPaBuUAbHOM MHOFOTPaHHUKE: CUMMETPUA Napanienenmnesa, CUMMETPUA NPABUbHbLIX NPU3M,
CUMMETPUSA NPaBUALHOM NMPaMUabI.

BeKTopbl 1 KOOPAMHAaTbI B NPOCTPAHCTBE

MOHATUA: BEKTOP B NPOCTPAHCTBE, HY/1IEBOI BEKTOP, A/IMHA HEHY/1IEBOrO BEKTOPA, BEKTOPbI
KON/IMHeapHble, cOHanpasaeHHble U MPOTUBOMO/IOXKHO HanpaB/eHHble BEKTOPbIl. PaBEHCTBO BEKTOPOB.
[leiicTBUA C BEKTOPaMU: C/IOXKEHWNE U BblUMTaHME BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOMEHUe
BEKTOPa Ha 4mncno. CBOMNCTBA C/IOXKEHUA BEKTOPOB. CBOMCTBA YMHOMEHMA BEKTOPA Ha 4mncno. NoHaTme
KOMMAaHapHble BeKTopbl. MpM3HAK KOMMNIaHapHOCTU TPEX BEKTOpOB. MpaBmao napannenenvnesa.
Teopema 0 pa3/ioXKeHUN BEKTOPA MO TPEM HEKOMMNIaHAPHbIM BeKTopam. MpamoyrosibHaa cuctema
KoopAauHaT B npocTpaHcTee. KoopanHaTbl BeKTopa. CBA3b Mexay KoopAnHaTaMM BeKTopa U
KoopAuHaTaMu TodeK. Yron mexay sektopamu. CKanapHoe npousseaeHne BeKTOpOoB.

11 KNACC

Tena BpalLeHunA

MOHATUA: LMNMHOPUYECKAA NOBEPXHOCTb, KOHNYECKAA MOBEPXHOCTb, chepmnyecKkan NoOBEPXHOCTD,
obpasytolme noBepxHocTen. Tena BpaLLeHMA: LUANHAP, KOHYC, YCEUYEHHbIW KOHYC, chepa, Wwap.
B3anmHoe pacnonoxkeHue coepbl M NJIOCKOCTU, KacaTeslbHas NAOCKOCTb K chepe. M3obpakeHune Ten
BpaLLeHMA Ha NNOCKOCTU. Pa3BEpTKa uMaMHApa U KoHyca. CummeTtpus chepbl 1 Wwapa.

O6bém. OcHOBHble cBolcTBa 06bEMOB Ten. Teopema 06 06BEME NPAMOYFOIbHOIO Napannenenvnesa un
cnencTems s Heé. O6BbEM NPAMONM M HAKNOHHOM NPU3MbI, LMANHAPA, TMPaMUabl U KoHyca. O6bEM
Lapa 1 WapoBOro CerMeHTa.

KombuHauum Ten BpaLLeHna U MHOTOrpaHHUKOB. Mpu3ma, BNMcaHHasA B UMAMHAP, ONMCaHHAA OKO/0
unnuHapa. NepeceyeHne chepbl M Wapa ¢ NAOCKOCTbIO. KacaHue wapa u cdepbl NN0CKOCTbI0. MoHATHE
MHOTOrpaHHMKa, ONMCAaHHOTO OKOJ0 chepbl, chepbl, BMMCAHHOM B MHOFOTPaHHWK UK Te10 BpaLLeHus.

Mnowaab NOBEPXHOCTU LUANHAPA, KOHYCa, Naowaab chepbl U eé yacten. Nogobue B NpocTpaHCTBeE.
OTHoweHne 06bEMOoB, NaoLaaen nosepxHocten nogobHbix ¢uryp. NpeobpasosaHune nogobus,
romoTeTua. PelweHune 3a4a4 Ha NIOCKOCTM C UCMOJIb30BaHUEM CTEPEOMETPUYECKMX METOL0B.

MocTpoeHue ceyeHnin MHOTOPAHHMKOB M T/l BPALLLEHUA: CeYEHUA ULMAUHAPA (NapannenbHo u
nepneHaUKyAApHO OCK), ceveHMs KoHyca (napannenbHble OCHOBAHMIO U NPOXOAALLME YEPE3 BEPLLMHY),
CeyeHun Wapa, MeToAbl MOCTPOEHUA CEYEHMIN: METOA C/1ef0B, METOA, BHYTPEHHErO NPOEKTUPOBaHWUA,
METOZ, NepeHoca CeKyLLLein NA0CKOCTH.

BeKTopbl M KOOPANHATBLI B NPOCTPaHCTBE

BekTopbl B NpocTpaHcTBe. Onepauun Hag BeKTopamu. BeKTopHoe yMHOXKeHWe BeKTopoB. CBoMCTBa
BEKTOPHOIO YMHOXeHMA. MpAMOoYroabHas cucTema KoopAMHaT B NPoCTpaHCTBe. KoopanHaThl BEKTOpa.



PasnoxeHne sekTopa no 6asucy. KoopamMHaTHO-BEKTOPHbIN METOA, NPU PeLleHnn reoMeTPUYecKmnxX
3agau.

[BWXKeHna B NpoCcTpaHCTBe

[OBuxkeHua npoctpaHcTea. OTobpaxkeHus. [BuUxKeHus 1 paBeHCcTBo ¢uryp. ObLuime cBOCTBa ABUKEHUN.
Buabl ABUKEHWUN: NapannenbHbI NepeHoc, LeHTpanbHaA CUMMETPUSA, 3epKanbHasA CUMMETPUS,
NoBOPOT BOKPYr Npsmoii. MNpeobpasosaHua nogobua. Mpamas u chepa dnnepa.



NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHWMA YYEBHOIO KYPCA «TEOMETPUA» (YTIYBNIEHHbBIN
YPOBEHb) HA YPOBHE CPEAHEIO OBLLEFO OBPA3OBAHNA

JTINYHOCTHBbIE PE3Y/IbTATHI

1) rpa*xgaHCKoe BoCnnTaHne:

CPOPMMPOBAHHOCTb FPaXKAAHCKOM NO3ULMM 06YYaIOLLEroCA Kak akTUBHOIO M OTBETCTBEHHOrO YaeHa
poccuiickoro obuiecTsa, npeacrasBieHMe 0 MaTeMaTUYECKUX OCHOBAX GYHKLMOHMPOBAHNA Pa3UUHbIX
CTPYKTYP, ABNEHWN, NpoLeayp rpaaaHckoro obuectsa (Bbibopbl, ONPOChI U Apyroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHbIMU MHCTUTYTaMU B COOTBETCTBMM C UX GYHKLMAMU U Ha3HAYEHMEM;

2) NaTpnoTU4HeCKoe BOCNNTaHne:

chOPMMPOBAHHOCTb POCCUIMCKOM rpaXKkaaHCKOM AEHTUYHOCTM, YBAXKEHUA K NPOLLUNOMY M HACTOALLLEMY
POCCUNCKOM MaTeMaTUKK, LLeHHOCTHOE OTHOLLEHME K AOCTUNKEHNAM POCCUMCKMX MAaTEMATUKOB M
POCCUMCKOM MaTeMATUYECKOM LIKObI, UCTO/Ib30BAaHME 3TUX LOCTUNKEHWUI B APYTUX HayKaX,
TeXHo0rUAX, chepax 3IKOHOMMKMY;

3) AYXOBHO-HPABCTBEHHOE BOCMUTAHUE:

OCO3HaHMe OYyXOBHbIX Ll,EHHOCTEﬁ pOCCMVICKOI’O HapoAa, Cd)OpMMpOBaHHOCTb HPaBCTBEHHOIO CO3HAHUA,
3Tn4YeCKoro noseageHnA, CBA3aHHOIO C MPAKTUYECKUM NMPpUMeHeHnem AOCTVI)KGHVIVI HayKuU ”n
AeATENbHOCTbIO yHéHOFO, OCO3HaHWMe IMYHOro BKN1ada B NOCTpOEHUE YCTOVIHMBOFO 6y,u,yu.|,ero;

4) 3CTeETNYECKOE BOCNUTaHKE:

3CTETUYECKOE OTHOLIEHME K MUPY, BKAKOYAS SCTETUKY MaTEMATUYECKMX 3aKOHOMEPHOCTEN, 06bEKTOB,
3aay4, peLUeHN, Paccy>KAeHNN, BOCMPUNUMUYMBOCTb K MAaTEMATMUYECKMM acreKkTamM PasIMyHbIX BUA0B
WCKYCCTBa;

5) ¢pum3nyeckoe BocnmTaHue:

CchOPMUPOBAHHOCTb YMEHMA MPUMEHATb MaTEMATUYECKME 3HAHMA B MHTEpPECaX 340P0BOr0 U1
6e3onacHoro obpasa »KM3HU, OTBETCTBEHHOE OTHOLLEHNE K CBOEMY 3[40P0BbI0 (340p0OBOE NUTaHME,
cbaNaHCUPOBaHHbIN PEXMUM 3aHATUIA M OTAbIXa, perynapHas ¢pM3myeckas akTUBHOCTb), pusnyeckoe
COBEpLIEHCTBOBAHME NPU 3aHATUAX CNOPTUBHO-0340POBUTENbHOM AEATE/IbHOCTbIO;

6) Tpy40BOE BOCNUTAHME:

rOTOBHOCTb K TPYAY, OCO3HaHWE LLeHHOCTU TRYA01106MA, UHTEPEC K Pa3/IMUHbIM chepam
npodeccMoHanbHON AeATeNIbHOCTM, CBA3AHHbIM C MAaTEMATUKON M €€ NPUNONKEHUAMM, YMEHMNE
COBepLUATb OCO3HaHHbIN BbI6Op byAayLLein npodeccumn U peannsoBbiBaTb COBCTBEHHbIE KU3HEHHbIE
NaHbl, FOTOBHOCTb M CMOCOBHOCTb K MaTeMaTUieckoMy 06pa3oBaHMIO M CaMO0Bpa30BaHMIO Ha
MPOTAMKEHWUU BCEMN KM3HWU, TOTOBHOCTb K aKTUBHOMY YHaCTMIO B peLeHnN NPaKTUYECKUX 3a4auy
MaTemaTUYecKoW HanpaBAeHHOCTH;



7) 3KOJ/10rn4yecCcKkoe soCcnmnTaHume:

cPOPMMPOBAHHOCTb 3KOOMMYECKOMN KYbTYpbl, MOHUMAaHNE BANAHUA COLMANbHO-3KOHOMMYECKMX
NPOLLECCOB Ha COCTOSIHME NPUPOAHON U CoLMaNbHOWM Cpesbl, 0CO3HaHUe rnobanbHOro XxapakTepa
3KONOTMYECKNX Npobaem, opueHTauma Ha NPUMeHEHNe MaTeMaTUYeCKNX 3HaHWIA ANA pelleHus 3a4ad B
06.1aCTM OKpY3KaloLLLei cpedbl, NAaHNPOBaHME MOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCAEACTBUIA ANA
OKpYyKaloLlel cpeabl;

8) LEeHHOCTM Hay4YHOro NO3HaHUA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HayKu U
06LEeCTBEHHOW NPaKTUKM, NOHMMaHME MaTeMaTUYECKOW HayKM KaK chepbl YeoBeYeCcKom
AeATe/IbHOCTH, 3TarnoB eé pasBUTUA U 3HAYMMOCTU ANS PA3BUTUA LLUBUIM3ALMK, OBIALEHME A3bIKOM
MaTeMaTUKMU U MaTeEMATUUYECKOWN KyNbTYPOoM KaK CPeaCcTBOM NO3HAHMA MMpPa, FOTOBHOCTb OCYLLECTBAATbL
NPOEKTHYIO M NCCea0BaTeNbCKYIO AeATENbHOCTb MHAMBUAYANbHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCa/IbHblE y4ebHble AelcTBUA
ba3oBble fornyeckune aencTema:

BbISIBAIATL U XapPaKTePU30BaATb CyLLLECTBEHHbIE NPU3HAKM MaTeMaTUYECKMX 0ObEKTOB, MOHATUN,
OTHOLIEHWUI MeXay NOHATUAMM, GOPMYIMPOBATb ONpeseneHna NOHATUIN, YyCTaHaBMBaATb
CYLLECTBEHHbIM NpU3HaK KnaccudpuKaumm, OCHOBaHUA A8 0606 eHNs U CpaBHEHUS, KpUTEPUN
NpPoOBOAMMOrO aHaNN3a;

BOCMPUHUMATL, GOPMYIMPOBATL M NPeobpasoBbIBaTb CYXKAEHWA: YTBEPAUTENbHBIE U OTPULLATENIbHbIE,
eANHWYHbIE, YacTHble W 06LLMe, YCNOBHbIE;

BbIABNATb MaTeEMaTUYECKME 3aKOHOMEPHOCTH, B3aMMOCBA3M U NPOTMBOPEUNA B haKTax, AaHHbIX,
HabNAEeHUAX N YTBEPKAEHUAX, Npegnaratb KpUTEPUN ANS BbISABNIEHNSA 3aKOHOMEPHOCTEN U
NpPoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCNMNOJ/Ib30BAHNEM 3aKOHOB JIOTUKKN, AeAYKTUBHbLIX U UHOYKTUBHbIX YMO3aKIHO‘-IEHMl71,
yMO3aK}1IOLIEHVIVI No aHanornu,

NpPOBOAMUTb CAMOCTOATE/IbHO A0KAa3aTeIbCTBa MAaTEMATUYECKUX YTBEPKAEHUI (NpAMble M OT
NPOTUBHOIO), BbICTPAUBATb apryMeHTaLUMIo, MPUBOANTb NPUMEPbI U KOHTPNPUMEpPbI, 060CHOBbIBaTb
cobCcTBEHHbIE CYXKAEHNA U BbIBOAI;

BblIBUpPaTb cNocob pelieHUs yuebHoOM 3aaaum (CpaBHNBATL HECKO/IbKO BapMaHTOB peLleHus, BbIbupaTtb
Hanbonee noaxoAALLMIA C Y4ETOM CaMOCTOATENbHO BblAeNeHHbIX KpuTepumes).

BazoBble UccnepoBaTenbCcKue AenNcTBUA:



MCMONb30BaTb BONPOCHI KaK UCCNeA0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, GOPMYAMpPOBaTb BONPOCHI,
buKcHpyloLwme npoTuBopeymne, Nnpobaemy, ycTaHaBAMBaTb MCKOMOE M AaHHOE, OPMMPOBATL rMNoTesY,
aprymeHTMpPOBaTbh CBOK NO3ULNIO, MHEHUE;

NpPoBOANTb CAMOCTOATE/IbHO CNAAHUPOBAHHbIN 3KCMEPUMEHT, UCC/IeA0BaHNE MO YCTAHOB/EHUIO
0cobeHHOCTEN MaTemMaTMUYeCcKoro ob6bekTa, sBNEHUA, MPOLECca, BbIABEHWUIO 3aBUCUMOCTEN MeKAay
obbeKTamu, ABNEHMAMMU, NpoLeccamu;

caMoCToATeIbHO popMyIMpPoBaTb 0606LLEHUS 1 BbIBOALI MO pe3y/ibTaTam NpPoBeAEHHOro HabatoaeHwus,
nccnenoBaHMA, OLLEHUBATL 4OCTOBEPHOCTb MOYYEHHbIX PE3YNbTaTOB, BbIBOAOB 1 0606LLEeHN;

NMPOrHO3MpPoOBaTb BO3MOXHOE pPa3BUTUE NpoueccCa, a TaKXXe BblABUIraTb NPeano1oXKeHNA O ero pasBnUTun
B HOBbIX YC/10BUAX.

PaboTa c MHpopmauymeii:

BbIABNATL AePULUTLI UHPOPMALIMK, AaHHbIX, HEOBXOAUMBIX 4/19 OTBETa Ha BOMPOC U 414 pelleHus
3a4auu;

BblI6MpPaTb MHGOPMALMIO U3 UCTOYHUKOB PA3/INYHbIX TUMOB, aHa/IM3NPOBaTb, CUCTEMATU3NPOBATbL U
MHTEPNpPeTnpoBaTb MHPOPMALMIO PA3IMYHbIX BUAOB 1 GOpM NpeacTaBieHus;

CTPYKTYPMpPOBaTb MHGOPMaLMIO, NPeACTaBAATb €€ B Pa3INUHbIX Gopmax, UANOCTPUPOBaTL rpadryecKu;

OLEHMBATb HaAEXHOCTb MHGOPMALMKN NO CAMOCTOATE/IbHO CHOPMYNNPOBAHHBIM KPUTEPUAM.

KoMMyHMKaTMBHbIE YHMUBEPCA/ibHbIE y4ebHble AecTBUSA
ObuieHue:

BOCMPMHUMATb U GOPMYAMPOBaATb CYKAEHUSA B COOTBETCTBUMN C YCIOBUAMM U LLENSMMU OBLLLEHUSA, ACHO,
TOYHO, FPAMOTHO BblpaKaTb CBOIO TOUKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHUS MO
Xo4y pelleHns 33434, KOMMEHTMPOBATb MOJIYYEHHbIN Pe3y/bTarT,;

B X0o4e obcyaeHns 3a4aBaTh BOMPOCHI MO CyLLECTBY 0OCYKAaeMOoM TeMbl, Npobsiembl, peliaemon
3a/a4u, BbICKa3blBaTb UAeU, HaLLeNeHHble Ha MOUCK peLleHnA, CONOCTaBAATb CBOW CYyXKAEHUA C
CYKAEHUAMU APYIUX YH4aCTHUKOB Ananora, 06Hapy»KMBaTb pasinyume 1 CXOACTBO MO3ULMIA, B
KOPPEKTHON hopme GopMynnMpoBaTb Pa3HOTIacKA, CBOM BO3PAKEHUS;

NpPeacTaBNATb Pe3yabTaTbl PeLleHns 3a4a4m, SKCNepUMeHTa, UCCNeA0BaHMSA, NPOEKTa, CAMOCTOATE/IbHO
Bbl6MpaTb GOpPMaT BbICTYNAEHMSA C Y4ETOM 33434 Npe3eHTauun u ocobeHHoCTel ayanTopun.

PerynatuBHble yHUBEpPCabHble yuebHble AeNCTBUA

CamoopraHmsau,Mﬂ:



COCTaB/IATb NJIAH, aITOPUTM peLleHnn 3a4a4u, BbIBMpPaTb CNocob peLleHns ¢ yY4ETOM MMEOLLMXCA
pecypcoB 1 coOH6CTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPUAHTbI PELLEHUN C
YY4ETOM HOBOM MHPOPMaL MW,

Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNEKT:

BNafeTb HaBblkaMW NO3HaBaTebHOWN pedieKCUU KaK 0CO3HaHMUA coBepLUaeMblX AeUCTBUM U
MbIC/INTE/IbHBIX MPOLLECCOB, UX Pe3y/bTaToB, BaAeTh CNOCOBaMMN CAMOMNPOBEPKN, CAMOKOHTPOA
npouecca 1 pesynbTaTa pelleHna maTemaTUYeckoi 3aauu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU pelleHnn 3a4a4n, BHOCUTb KOPPEKTUBbI B
[eATe/NbHOCTb Ha OCHOBE HOBbIX 0BCTOATENIbCTB, AaHHbIX, HANAEHHbIX OLNBOK, BbIABAEHHbIX
TpyaHocTewn;

OLEHMBATb COOTBETCTBME pPe3y/ibTaTa Le/n 1 YCI0BUAM, 06bACHATL MPUUUHDBI AOCTUMEHMA MU
HeAOCTUNKEHUA pe3ynbTaToB AeATeIbHOCTU, HaxoAUTb OLWMBKY, AaBaTb OLEHKY NPUoBbpeTEHHOMY
onbITy.

CoBmecTHaa aeATenbHOCTb:

NOHMMaTb U UCNO/1b30BaTb NPENUMYLLECTBA KOMAaHAHOM U MHAMBMAYAIbHOM PaboTbl NPU peLueHnn
y4yebHbIX 3a4a4, NPUHMMaATb Lie/Ib COBMECTHOW AeATeNbHOCTU, NIaHNPOBaTb OpraHM3aLmMio COBMECTHOM
paboTbl, pacnpeaensaTtb BuAbl paboT, AoroBapmsaThca, 0bCyKAaTh NpoLecc u pesynbtat paboThl,
0606LaTb MHEHMA HECKO/IbKUX StoAel;

y4yacTBOBaTb B rpynnoBbiX popmax paboTbl (06cyKaeHUsA, 0bMeH MHEHUIA, «KMO3rOBbIE LUTYPMbI» U
WHble), BbIMONHATL CBOIO YacTb PaboTbl M KOOPANUHUPOBATL CBOW AENCTBUA C APYTUMU YNeHaMM
KOMaH/bl, OLeHNBaTb Ka4eCcTBO CBOEro BKAAAa B 06LMIM MPOAYKT MO KpUTEPUAM, CHOPMYANPOBAHHbLIM
YYaCTHMKaMM B3aUMOAENCTBUA.

MPEOMETHbIE PE3Y/IbTATHI

K KoHuy 10 Knacca oby4atowmmnca HayumnTca:

° CBO6OAHO onepnpoBaTb OCHOBHbIMU MOHATUAMU CTEPEOMETPUN NPU pelleHNN 3a4a4 U
nposeaeHnn matemaTnyeCKkunx paccymp,eHMﬁ;

®  MPUMEHATb aKCMOMbI CTEPEOMETPUM N CAEACTBUA U3 HUX MPU PELLEHUU FEOMETPUYECKUX
3a4au;

e KnaccudumuMpoBaTb B3aMMHOE PaCcno/IoKeHWe NPAMbIX B MPOCTPaHCTBE, MI0CKOCTEN B
MPOCTPAHCTBE, MPAMbIX U NJOCKOCTEN B NPOCTPAHCTBE;

e cBODOOAHO ONEPMPOBATb NOHATUAMM, CBA3AHHBIMM C YI1aMK B MPOCTPAHCTBE: MEXAY
NPAMbIMM B NPOCTPAHCTBE, MEXKAY NPAMON U NNOCKOCTbIO;

o CBOGOAHO onepunpoBaTtb NOHATUAMMU, CBA3AHHbIMU C MHOTOFPaHHUKaM#U,;



e BOB6OAHO PAacno3HaBaTb OCHOBHbIE BMAbl MHOFOrPaHHUKOB (Np13ma, MMpamunaa,
NPAMOYronbHbIV Napannenenunes, kyb);

e KnaccudpuumMpoBaTb MHOTOrPaHHUKN, BbiIbUpPas oCHOBaHUA AnsA Knaccudukaumm;
e cB0OBOAHO OMNepMpoBaTb NOHATUAMM, CBA3AHHLIMU C CEYEHUEM MHOTFOrPaHHMKOB NI0CKOCTbIO;

®  BbINO/IHATb NApPaNNeNbHOE, LLEHTPANIbHOE U OPTOrOHA/IbHOE NMPOEKTUPOBaHUE GUryp Ha
MIOCKOCTb, BbIMOJIHATL M306parkeHUs GUryp Ha NJIOCKOCTH;

®  CTPOWTb CEYEHUS MHOTOrPaHHUKOB Pa3/IMYHBIMKU METOLAMM, BbIMONHATL (BbIHOCHbIE) NOCKME
YyepTeXKMn U3 PUCYHKOB NPOCTbIX 06 bEMHBIX GUTYP: BUA, CBEPXY, COOKY, CHU3Y;

®  BbIYMCAATL NJIOLLAAN NOBEPXHOCTEN MHOFOrPAaHHWKOB (MPU3Ma, MMpamMnaa), reomeTpUYecKux
Ten ¢ NpuMeHeHnem Gbopmyn;

e cB06OAHO OMNEpPMPOBaTh NOHATUAMMN: CUMMETPUA B NPOCTPAHCTBE, LLEHTP, OCb U NJI0CKOCTb
CUMMETPUMN, LLEHTP, OCb U NIOCKOCTb CUMMETPUM GUTYpbI;

e cBODOOAHO ONEepMpPoBaTb NOHATUAMM, COOTBETCTBYIOMMM BEKTOPAM U KOOpANHATaM B
NPOCTPAHCTBE;

e  BbINONHATL AENCTBUA Had BEKTOPaMu;

® pelwaTtb 3a4a4n Ha AO0KA3aTE/NIbCTBO MaTeMAaTUYECKUX OTHOLWEHUI U HaxoxgeHune
reomeTpunyeckmnx seIM4nH, npumeHAA n3BeCtHble MeToabl NpU pewleHNM MmaTemMmaTU4eCKnx
3a4a4 NoBbIWEHHOIO U BbICOKOIO YPOBHA C/I0OXKHOCTU,

° NMPUMEHATb I'IpOCTGVILUVIE nporpammHsbie cpeacrtea U 31EKTPOHHO-KOMMYHUKAULMOHHbIE
CUCTEMDI NMPU pelleHNN CTepeoOMETPUYECKUX 3a4aM,

®  U13B/EKaTb, NPeobpa3oBbiBaTb M MHTEPNPETUPOBATbL MHPOPMALMIO O MPOCTPAHCTBEHHbIX
reoMmeTpuYeckux purypax, NpeacTaB/ieHHYI0 Ha YepTexKax U PUCYHKaX;

® NPUMEHATb NONYYEHHbIE 3HAHWUA Ha NPaKTUKE: CPABHUBATL M aHAaN3MPOBATb peasibHble
CUTyaL MK, NPUMEHATb U3YYeHHbIE MOHATUA B MPOLECCEe NMOMCKA PelleHMa MaTeMaTUYECKN
chopmyMpoBaHHOM Npobaembl, MOAEIMPOBATL PeasibHble CUTyaL MK Ha A3blKe reoMeTpuM,
nccen0BaTh NOCTPOEHHbIE MOAE/M C UCMOb30BaHNEM FEOMETPUYECKMX MOHATUI U TEOPEM,
annapata anrebpbl, pewaTb NPakTUYeCcKMe 334341, CBA3aHHbIE C HAXOXKAeHNnem
reoMeTpPUYeCcKMX BEINYNH;

® MMeTb npeactaBneHMsA 06 OCHOBHbIX 3Tanax PasBUTUA rEOMETPMM KaK COCTaBHOM YacTu
byHOAMEHTa Pa3BUTUA TEXHONOTUIA.

K KoHuy 11 Knacca obyyatowmmnca Hayumntca:

e cBOOOAHO OnNepupoBaTb NOHATUAMM, CBA3AHHBIMWU C LUAMHAPUYECKON, KOHMYECKOM U
chepuyeckoit NoBEpPXHOCTAMM, 0O BACHATL CNOCObbl NoAyYeHuUs;

®  0MnepupoBaTb NOHATUAMM, CBA3AHHbLIMW C TelaMM BPALLEHNA: LUANHAPOM, KOHYCOM, chepol
W Wapom;



pacno3HaBaTb Tesla BpaleHmns (LMANHAP, KOHYC, cdepa v Wwap) n 06bACHATL cnocobbl
nosiydeHuMA Ten BpalleHus;

KnaccmouumposaTb B3aMMHOE pacnooxeHue chepbl U NA0CKOCTH;

BbIYUCNATb BEZINYNHbLI 9 N1EMEHTOB MHOTOrPaHHUKOB U TEN BpalleHUA, 06bEMbI U naowagn
I'IOBerHOCTeﬁ MHOIOrpaHHMKOB U Ten BpalleHUA, reomeTpnuvyecKnx Ten C npumeHeHnem

dopmyr;

cBO6OAHO ONEepPUpPOBaTb NOHATUAMM, CBA3AHHbLIMU C KOMOUHALMAMM TeN BpaLleHua u
MHOTOrpaHHMKOB: MHOTOFPAHHUK, BNMCaHHbIV B chepy v oNMcaHHbIA OKoao coepbl, chepa,
BNMCaHHaA B MHOTOrPaHHMK AU TENO BPaLLEHUS;

BbIHUCNATb COOTHOWEHMA MeXAY naoWwaaaMmmn I'IOBerHOCTEﬁ n o6bEMamm I'IO,LI,O6HbIX TEN;

n306paxkaTb M3yyaemblie GUrypbl, BbINOJHATL (BbIHOCHbIE) MIOCKME YEPTEKM U3 PUCYHKOB
NPOCTbIX 06BEMHbIX GUTYP: BUA CBEPXY, COOKY, CHU3Y, CTPOUTb CEYEHUA TE/ BPALLEHUS;

M3B/IeKaTb, UHTEPMNPETMPOBATb M NPeobpa3oBbiBaTb MHGOPMALMIO O NPOCTPAHCTBEHHbIX
reomeTpuyeckmx Gpurypax, NpescraBNeHHYI0 Ha YepTekax U PUCYHKAX;

cB8060AHO OMNepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE;
BbINO/IHATbL OMNepaLyMm Haf BeKTopamu;
3a4aBaTb MNIOCKOCTb YypaBHEHWEM B AEKAPTOBOW CUCTEME KOOPAMHAT;

pewaTb reomeTpmnuyeckmne 3aaadn Ha BblHncaeHume yrnos mexay npaMmbiMn U NJIOCKOCTAMM,
BblHUCNEHNE paCCTOﬂHMﬁ OT TOYKM 0 NNOCKOCTU, B LLEZIOM, Ha NPUMEHEHNE BEKTOPHO-
KOOPAWNHATHOIoO MeToa Npwn peweHnu;

CBOOOAHO ONEepUpPoBaTb NOHATUAMM, CBA3AHHbIMU C ABUMKEHNEM B MPOCTPAHCTBE, 3HATb
CBOICTBA ABUMKEHUN;

BbINO/IHATL M306PaXKEHNA MHOFOrPaHHWKOB M TeN BPpaLLeHMA NPy napannenbHOM nepeHoce,
LUEHTPANbHON CUMMETPUU, 3€PKAIbHON CUMMETPUM, NPU NOBOPOTE BOKPYT NPSMON,
npeobpasoBaHuA Noaobus;

CTPOWTb CEYEHUSI MHOTOTPAaHHUKOB U Te/ BPALLLEHUA: CeYeHUA LMANHAPA (NapannenbHo 1
nepneHaNKyAApPHO 0CK), ceveHMs KoHyca (napannebHble OCHOBAHMIO U NPOXoAdALLMe Yepes
BEPLUNHY), CeYEeHUs Wapa;

MCNOo/b30BaTb METOAbI MOCTPOEHUA CEYEHUI: METOZ CNEAOB, METOL, BHYTPEHHETO
NPOEKTUPOBaAHUNA, METOA NepeHOoCca CEKyLLEeN NA0CKOCTH;

AOKa3biBaTb reomeTpnyeckune yTeepxaeHus,;

NPUMEHATb reomeTpuYeckmne GaKkTbl 41A PeLEeHNA CTEPEOMETPUYECKUX 3343,
npeAnonaratowmx HECKObKO LWaros peLleHuns, ecin yCNoBMA NPUMEHEHWA 334aHbl B ABHOM U
HesaBHOM popme;



pewaTb 3a4a41M Ha A0Ka3aTe/IbCTBO MaTeEMATUYECKUX OTHOLIEHUN U HaxoxageHume
reoMmeTpunyeCknx BeNn4nH,;

NPUMEHATb NPOrPaMMHble CPeaCTBA M 31EKTPOHHO-KOMMYHMUKaLMOHHbIE CUCTEMbI MPU
peLleHnmM CTeEPeOMETPUYECKMX 334aY;

NPUMEHATb NoNy4YeHHble 3HaHUA Ha NPaKTUKe: CpaBHNBATb, aHAa1IM3NPOBATb M OUEHNBATb
peanbHblEe CUTYaAUUNN, NPUMEHATb U3YHEHHbIE MOHATUA, TEOPEMDI, CBOWCTBa B npouecce
NMOWCKa peleHnAaA MaTemMaTUYECKHN Cd)OpMynMpOBaHHOVI I'Ip06}'IeMbI, MmoaennpoBaTtb peasibHble
CUTYaUMUN Ha A3blKe reomeTpun, nccienoBatb NOCTPOEHHbIE MOAEeNN C UCNOJIb3OBaAaHUEM
reoMmeTpuyecKkunx MOHATUI U Teopem, annapaTa anre6pb|, pewaTb NpakTU4YeCKkMneE 3a4a4u,
CBA3aHHbIE C HaXOXAeHNEeM reoMmeTpnU4eCKnx BeTNYnH;

MMeTb NpeacTaBieHns 06 OCHOBHbIX 3Tamnax pasBUTUA FTEOMETPUMN KaKk COCTaBHOM YacTu
byHOAMeEHTa Pa3BUTMA TEXHONOTUIA.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC

Ne n/n HanmeHoBaHuWe pas3genos 1 Tem NPorpammsl

Konnuyectso vacos

DNEeKTPOHHbIe
(undposble)

B KOHTpOnbHbIE MpaKTnyeckue ob6pa3oBaTenbHble
cero
paboTbl paboTbl pecypcobl

1 BeeaeHue B cTepeomeTpuio 23 1
5 B3anMmHoe pacnonoxeHwe NpAmMbIX B 6 1

NpoCTpaHcTBe
3 MapannensHOCTb NPAMBIX U NAOCKOCTEN B 8

NpoCTpaHcTBe
4 MNepneHANKYNAPHOCTb NPSMbIX U NJIOCKOCTEN B 25

NpocTpaHcTBe
5 Yrabl u paccToaHmA 16 1
6 MHoOrorpaHHuKM 7 1
7 BeKTopbl B NpocTpaHCcTBe 12
8 MosTopeHue, 060bLLEHME N CUCTEMATU3ALMA 5 5

3HaHWUM
OBLUEE KOTMYECTBO YACOB MO NPOrPAMME 102 6 0




11 KNACC

Konnuyectso vacos

DNeKTPOHHble (undpoBbie)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel
Beero KoHTpOoAnbHbIE MpaKTnyeckue obpasoBaTte/ibHble pecypchl
paboTbl paboTbl

1 AHanuTnyecKaa reomeTpma 15 1
5 MosTopeHune, 060bLWEeHNE N CUCTEMATM3ALMA 15 1

3HAHW
3 O6bEm MHOrorpaHHMKa 17 1
4 Tena BpalLeHuma 24 1
5 Mnowanm NnoBepPXHOCTU N OOBEMbI KPYI/IbIX TEN 9 1
6 ABnxKeHuna 5 1
. MNMosTOopeHne, 0606LLeHNE U CUCTEMATU3ALMA 17 5

3HAHWM
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 102 8 0







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Ne n/n

Tema ypoKa

Konnuyectso yacos

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckue
paboTbl

JaTta
n3yyeHuA

DNeKTPOHHbIe LnppoBble
obpasoBaTesibHble pecypchbl

OcHoBHble NpaBuaa 306parkeHna Ha
PVICYHKE NJIOCKOCTU, NapanfiefibHbIX
npsmbIx (OTpesKoB), cepegmHbl
oTpeskKa

https://m.edsoo.ru/FOMGVRWHE

MOHATUA CTEPEOMETPUMN: TOUKA,
npsAmas, NN0CKOCTb, MPOCTPAHCTBO.
OcHoOBHble NpaBuaa M306parkeHna Ha
PUCYHKe NI0CKOCTU, NapannenbHbIX
npsimbIx (OTpesKoB), cepegmHbl
oTpeskKa

https://m.edsoo.ru/SECB310PZ

MNoHATUA: nepeceKarowumeca
N/IOCKOCTH, NepeceKaruimeca npaman
M NJTIOCKOCTb, NONYNPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

MoHATMA: NepeceKatoLmecs
N/A0CKOCTH, NepeceKatowmeca npamas
M NJI0CKOCTb; NOYMNPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKMK, M30bparkeHne
NPOCTEeNLLINX NPOCTPAHCTBEHHbIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/F9MGVRWHE

buryp, HecyLLecTByOWMX 06 bEKTOB

MHororpaHHuKK, n3obpaxeHue
NPOCTENLMX NPOCTPAHCTBEHHbIX
buryp, HecyLecTByoLWMX 06bEKTOB

https://m.edsoo.ru/88UACES2Y

AKCMOMBbI CTEPEOMETPUN U NEpPBblE
CNeacTBus U3 HUX

https://m.edsoo.ru/IDKRA603N

AKcHOMbI cTepeomeTpun n nepeble
cneacTsnA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCMOMbI CTEPEOMETPUN U NepPBble
cneacteus u3 HUX. Cnocobbl 3agaHuA
NPAMbIX U NJOCKOCTEN B
npocTtpaHctee. O603HaYeHUA NPAMbIX
W NIOCKOCTEM

https://m.edso0o.ru/AQXIXEDYR

10

N306bparxkeHne cevyeHnin nupammnabl,
Ky6a 1 npu3mbl, KOTOPbIE NPOXOAAT
yepes ux pébpa. N3o0bparkeHne
nepeceyvyeHuns Noay4YeHHbIX
naocKocTen. PackpawmsaHue
NOCTPOEHHbIX CEYEHUI PA3HbIMMU
uBeTamm

https://m.edsoo.ru/EVUE9AZ7]

11

N306parkeHne ceyeHnn NnMpamuabl,
Ky6a 1 Npu3Mbl, KOTOPbIE NPOXOAAT
yepes ux pébpa. M3o0bparkeHne
nepeceyeHnn Noay4YeHHbIX
naockocTen. PackpawmnsaHme

https://m.edsoo.ru/XT1VCSWB2



https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/88UACE52Y

NOCTPOEHHbIX ceyeHun Pa3HbiMU
LuBeTaMu

12

MN306parkeHne ceyeHnii Nnupammngpl,
Ky6a 1 Npu3mbl, KOTOPbIEe NPOXOAAT
yepes nx pébpa. M3obpakeHne
nepeceyeHnn NoayYeHHbIX
naockocTen. PackpalwnBaHme
NOCTPOEHHbIX CEYEHMUI Pa3HbIMM
uBeTamm

https://m.edsoo.ru/08LAY6GMF

13

N306parkeHne ceveHnin nnpammnabl,
Ky6a 1 Npu3mMbl, KOTOPbIe NPOXOAAT
yepes nx pébpa. M3obpakeHne
nepeceyeHuns NosyYeHHbIX
naockocTen. PackpawwmsaHue
NMOCTPOEHHbIX CEYEHUI Pa3HbIMMK
uBeTamm

https://m.edsoo.rt/EKWHLAWS&4

14

MeTog, cnefoB ana NOCTPOEHUA
ceyeHui

https://m.edsoo.ru/1JOON3100

15

MeTopn, cnenos gns NOCTPOEHUS
ceyeHnin. CBOMCTBA NepecevyeHni
NPSAMbIX U NJIOCKOCTEM

https://m.edsoo.ru/DDABJTC2N

16

MeToz, cnenoB A/ NOCTPOEHUS
ceyeHnit. CBOMCTBA NepeceyeHni
NPAMbIX M NAOCKOCTEM

https://m.edsoo.ru/SN3SSUSEQ

17

MocTpoeHue ceyeHuii B TMpamuae,

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/08LAY6GMF

Kybe no Tpém TouyKam Ha pébpax.
Co3aaHue BbIHOCHbIX YepTeKen u
3aMnucb Waros NocTPoeHmUs

18

MocTpoeHne cevyeHunit B nMpammae,
Kybe no Tpém TouyKam Ha pébpax.
Co3aaHue BbIHOCHbIX YepTeKen u
3anuchb LLAroB NOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

MocTpoeHne ceyeHuit B nnpammae,
Kybe no Tpém TouKam Ha pébpax.
Co3aaHue BbIHOCHbIX YepTexKen u
3aMnucb Waros NocTPoeHus

https://m.edsoo.ru/JIAQINZCX

20

MocTpoeHue ceyeHuii B Nupammae,
Kybe no Tpém TouKam Ha pébpax.
Co3aaHue BbIHOCHbIX YepTexKen u
3aMnmchb LLAroB NOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

MoBTopeHue NaaHnmeTpumn: Teopema
0 NPONOPLMNOHANbHbIX OTPE3KaXx.
MNopgobue TpeyrosbHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

MNosTopeHne nnaHumeTpuun: Teopema
MeHenas. PacyeTbl B ce4eHUAX Ha
BbIHOCHbIX YepTexax. ctopua
Pa3BUTUA MIAHUMETPUMN U
cTepeomeTpuu

https://m.edsoo.ru/TP9F3DVV1

23

KoHTposbHasa pabota "AKcrmombl
ctepeomeTpumn. CeyerHns"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/L62FFLCBW

24

B3anmHoe pacnonoxeHune NpaAmbIX B
npocTpaHcTee. CKpelmsatowmecs
npamble. MNpusHakm
CKpeLMBaloLWmMXca NPAMbIX.
MapannensHbie NnpAmMbie B
NpPoOCTpaHcTBe

https://m.edsoo.ru/TYO9QBHKY

25

Teopema 0 cyLLeCTBOBAHMU U
€AVNHCTBEHHOCTU NPAMO
napasnnenbHoi AaHHON NPSAMON,
npoxoasALLen Yyepes TOUKY
NPOCTPAHCTBA M He fiexKallel Ha
AaHHON npamoit. Jlemma o
nepecevyeHnn napannenbHbIX NPAMbIX
NJI0CKOCTbIO

https://m.edsoo.ru/CYUQMU9K9

26

MapannenbHOCTb TPEX NPSAMbIX.
Teopema o Tpéx napannenbHbix
npAmbIx. Teopema o
CKpeLMBaoLWMXCA NPAMbIX

https://m.edsoo.ru/TRPMZB3MZ

27

MapannenbHoe NPOEKTUPOBAHMUE.
OCHOBHble CBOICTBA NapaniesbHOro
NpoeKkTnpoBaHuA. U306paxkeHne
pasHbIx GUryp B napansesnbHoln
npoeKkLumm

https://m.eds00.ru/03GR5OWZV

28

LleHTpanbHasa npoeKkuma. Yron ¢
COHanpaB/IeHHbIMW CTOPOHAMMU. Yron
MeXAy NPAMbIMU

https://m.edsoo.ru/Z5FPA6SHI



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TYO9QBHKY

29

3afaym Ha LOKA3aTeIbCTBO U
nccnenoBaHue, CBA3aHHbIE C
pacnosioXxeHnem MnpsmbIX B
npocTpaHcTee

https://m.edsoo.ru/7W31COFG6

30

MoHATMA: NapannenbHOCTb NPAMON U
NJIOCKOCTM B NpOCTpaHcTae. Mpu3HaK
napanienbHOCTU NPAMON U
naockoctu. Ceonctaa
napannenbHoOCTU NPAMON 1
NJI0CKOCTH

https://m.edsoo.ru/N18CUQ03L

31

FeomeTpuyeckme 3agaum Ha
Bbl4MCAEHME U O0KA3aTENbCTBO,
CBA3AHHbIE C NAPaNNenbHOCTbIO
NPSIMbIX M NJI0OCKOCTEN B
NPOCTpaHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

MocTpoeHne ceyeHus, NPOXOAALLErO
yepes JaHHYI0 NPSAMYIO Ha YepTexe U
napanfienbHoro Apyron npamon.
Pacuyét oTHOLWeEHN

https://m.edsoo.ru/1PO6R5839

33

MapannenbHan npoekuus,
npUMeHeHue ana NOCTPOeHMUA
cevyeHul Kyba 1 napannenenvnesa.
CeolicTBa napannenenunesa u
npu3mbl

https://m.eds00.ru/930T7FLSK

34

MapannensbHble NNOCKOCTU. MpU3HaKK
napannenbHOCTn AByxX NAoCKocTe

https://m.edsoo.ru/QFUJAHV &8



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/7W31C0FG6

35

Teopema 0 napannenbHoOCTN n
€ANHCTBEHHOCTWN NNOCKOCTY,
npoxogaLlei Yyepes TOUKY, He
NPUHagNEeKaLLYyo AaHHOMN N0CKOCTU
M CNneacTBmuA U3 Heé

https://m.edsoo.ru/2WG4W4XNO

36

CsolicTBa NapannenbHbIX N1OCKOCTEN:

0 MapannenbHOCTU NPAMbIX
nepecevyeHuns Npu NnepecevyeHnmn asyx
napasnnenbHbIX NJIOCKOCTEN TPETbEN

https://m.edsoo.ru/3KIKV3ROG

37

CsolicTBa NapannenbHbIX N1OCKOCTEN:

06 oTpe3sKax napannenbHbiX NPAMbIX,
3aK/IIOYEHHbIX MEXAY
napannenbHbIMKU NJIOCKOCTAMU; O
nepeceyeHUn NPAMON ¢ ABYyMs
napannenbHbIMU NAOCKOCTAMM

https://m.edsoo.ru/QLA4PYRAT

38

MNoBTopeHue: Teopema MNudaropa Ha
NJOCKOCTU

https://m.edsoo.ru/9VIJZIWC6J

39

MNoBTOpeHue: TPUroHomeTpmA
NPAMOYroNbHOIO TPEeYroJbHUKa

https://m.edsoo.ru/Z6FNNNT5D

40

CoicTBa Kyba 1 NPAMOYro/ibHOro
napannenenunega

https://m.edsoo.ru/HYNIQ785Q

41

BblumcneHne ganvH OTpes3KoB B Ky6e n
npPAMOYrosibHOM napannenenunnege

https://m.edsoo.ru/FZBZVPOEC

42

MepneHANKYNAPHOCTb NPAMOM U
NA0CKOCTU. Mpu3sHak

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/2WG4W4XNO

nepneHaNKyAaApHOCTM NPSMON U
NNIOCKOCTH

43

MepneHANKYNAPHOCTb NPAMOM U
NAOCKOCTU. [MpU3HaK
nepneHaANKYAAPHOCTM NPAMOM U
NAOCKOCTU

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CyLLECTBOBAHMM U
€ANHCTBEHHOCTM NPAMOW,
npoxoasALLei yepes TOUKY
NPOCTpaHCTBa 1 NepneHaMKyNapHOn
K NIOCKOCTHU

https://m.edsoo.ru/WF3MTS4E5

45

MA0CKOCTM M NepneHANKyNsPHbIE UM
NpAMble B MHOFOrpaHHMKax

https://m.edsoo.ru/OKTGKHNSI

46

MnockocTn n nepneHanKyNAPHbIE UM
npAmMble B MHOTOrpaHHMKax

https://m.edsoo.ru/S1VOAWIW3

47

MepneHaANKYNAP U HAKNOHHasA.
MocTpoeHue nepneHauKynsapa us
TOYKM Ha NPAMYIO

https://m.edsoo.ru/KIP91L.4ZCX

48

MepneHAMKyNAP U HAaKNOHHas.
MocTpoeHue nepneHAnKyapa 13
TOYKM Ha NPAMYIO

https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx nepneHANKynApax
(npaAmas 1 obpaTHan)

https://m.edsoo.ru/CNEI1PAIUS



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/K38BG3IZH

Teopema o Tpéx nepneHANKynApax

50 https://m.edsoo.rw/IPCG564WN
(npaAmas 1 obpaTHan)
Yron mexay CKpeLLMBaoLWMMnCs

51 Ay ckpety - https://m.edsoo.ru/K4EHQ3E9E
NpPAMbIMU
MoncK nepneHaUKyNAPHbIX NPSAMbIX C

52 NOMOLLLbIO NepneHAMUKYNAAPHbIX https://m.edsoo.r/EBY VPSMSI
naocKocTeM

53 OpToroHanbHOe NPOEKTUPOBaHME https://m.edsoo.ru/GPOZX8VHE
MocTpoeHue ceueHuit Kyba, NPU3MbI,

54 NpaBWIbHOM NMPaMnAbl C MOMOLLbHO https://m.edsoo.ru/F5ZMOAI1AE
OPTOrOHAa/IbHOM NPOEKL MM
MocTpoeHue ceyeHunit Kyba, NnpuUsmbil,

55 NpaBUAbHOM NMPaMUAbl C NOMOLLbIO https://m.edsoo.ru/TSOFUDOOJ
OPTOrOHaNIbHOM NPOEKLUK
CummeTpuma B NpoOCTpaHCTBE

56 OTHOCMKTE/IbHO MJIOCKOCTW. MNoCcKoCTH https://m.edsoo.ru/N77K7ZM8K
CMMMETPUI B MHOTOrpaHHMKax
Mpu13HaK NepneHaAnKYAAPHOCTH

57 NPAMOW U MIOCKOCTU KaK ceacTene https://m.edsoo.ru/L9E703U3V
CUMMETPUN
MpaBuAbHbIE MHOTOrPAaHHUKKU. Pacyér

58 P P https://m.edsoo.ru/Z9E166HHZ

paCCTOHHVIVI OT TOYKM 00 NNIOCKOCTU



https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/IPCG564WN

59

MpaBuAbHbIE MHOTOTPAaHHUKKU. Pacyér
PacCTOAHMIM OT TOYKM A0 NJAOCKOCTU

https://m.edsoo.ru/TISUOWZTH

60

Cnocobbl onycTUTb NeprneHanKyAapbI:
CUMMETPUS, CABUT TOYKM MO
napanienbHoun npamomn

https://m.edsoo.ru/DHFUCBWO6

61

Casur no HenapanaenbHoOM NPsSMoi,
N3MEHEHWE PaCCTOAHUM

https://m.edsoo.ru/9OANVFE9E

62

KoHTposbHasA pabota "B3anmHoe
pacnosioXkeHne NpAMbIX 1
NJ0CKoCTel B NpocTpaHcTee"

https://m.edsoo.ru/JWSUZNNSJ

63

MoOBTOPEHME: YroN MeXKAY NPAMbIMU
Ha NI0CKOCTU, TPUTOHOMETPUSA B
NPOWN3BO/IbHOM TPEYro/ibHUKE,
Teopema KOCMHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

MoBTOpPEHMeE: Yyron mexay
CKPeLLMBaOWMMMCA NPAMbIMU B
npocTpaHcTee

https://m.edsoo.ru/ WBREU9US7

65

FeON\eTpmqecxme MeToabl
BbIHUCNEHNA YINa mexXay NpAMmbiMn B
MHOrorpaHHuMKax

https://m.edsoo.ru/3U40237CK

66

[ByrpaHHbIl yron. CBOCTBO
JIMHENHbIX YIN0B ABYrpaHHOro yrna

https://m.edsoo.ru/SH4CYFABO

67

MepneHAnKyapHbIE NAOCKOCTH.
CBoiicTBa B3aMMHO

https://m.edsoo.ru/F1IHM69NVD



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/TJSUOWZTH

nepneHanKynapHbIxX njaockocre

68

Mpu3Hak nepneHAMKYAAPHOCTH
NAOCKOCTEN; Teopema 0 NpAMOM
nepecevyeHus AByX Na0CKOCTEN
nepneHaANKYAAPHbLIX TPETLEN
NJI0CKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

MpAMoyronbHbIi Napannenenvnes;
Ky6; n3mepeHua, cBOMCTBA
NPAMOYroAbHOro Napannenenvnesa

https://m.edsoo.ru/K99DBNDAW

70

Teopema o guaroHanu
NPAMOYroAbHOro Napannenenvneaa
W CneacTeme us Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuyeckme n npuKknagHbie
334a4M, CBA3AHHbIE CO B3aMMHbIM
pacnonoXxeHuem npAmbIX U
NAOCKOCTU

https://m.edsoo.ru/4TBYU36HZ

72

MoBTOpeHue: cKpeLmBatoLLmecs
npAmMble, NapannenbHble NJI0CKOCTH B
CTaHAAPTHbIX MHOTOrPaHHMKax

https://m.edsoo.ru/TL947D6WK

73

Mapa napannenbHbIX NJI0CKOCTel Ha
CKPELLMBAOLLMXCA MPAMbIX,
paccTosiHue mexay
CKpeLLMBAOLWMMUCA NPAMbBIMU B
NPOCTbIX CUTYaLMAX

https://m.edsoo.ru/YFWZTQREN



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/FY5TMQ43F

74

PaccToaHWe OT TOYKM [0 NIOCKOCTH,
pacctoAaHne oT I'IpFlMOVI A0 NNOCKOCTU

https://m.edsoo.ru/W5GN48EIM

75

BbluMcieHne pacCTOAHUN Mexay
CKPeLLMBaOLWMMMCA MPAMbIMU C
NOMOLLbIO NepneHANKYNAPHOM
NNOCKOCTH

https://m.edsoo.ru/SWOVIIHMD

76

TpéxrpaHHbIN Yroa, HepaBeHCTBa ANA
TpexrpaHHbIX yrios. Teopema
Mudaropa, Teopembl KOCUHYCOB U
CMHYCOB A5 TPEXTPaHHOro yrna

https://m.edsoo.ru/3XGHNLQ4J

77

dnemeHTbl chepnyeckomn reomeTpumn:
reofiesnyeckne NMHUN Ha 3emne

https://m.edsoo.ru/HMVTV74CP

78

KoHTposnbHan paboTta "Yribl u
pacctoaHua"

https://m.edsoo.ru/IRTWZ59YU

79

CucremaTtmsauma 3HaHWM
"MHororpaHHWK 1 ero anemeHTb!"

https://m.edsoo.ru/VC3UOAK3B

80

Mupamunga. Buabl nupamug,
MNpasunbHaa nupammaa

https://m.edsoo.ru/J3R0247E0

81

Mpu3ma. Mpaman U HaKNOHHaA
npu3mbl. MNpasuabHasa npmama

https://m.edsoo.ru/INDHOOSEQ

82

Mpsamoit napannenenuneg,
NPAMOYroNbHbIA Napannenenunea,
Ky6

https://m.edsoo0.ru/L880O3LZGS



https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/W5GN48EIM

BbInyK/ible MHOTOrpaHHUKKU. Teopema

83 y https://m.edsoo.ru/B4TOMDU 1D
dinepa
BbINnyK/ible MHOrOrpaHHWKKU. Teopema

84 dnnepa. MpaBubHbIE U https://m.edsoo.ru/QOMX9GA1S
NoNynNpaBuIbHbIE MHOTOFPAHHMUKM
KoHTponbHas paboTa

85 ; P P . https://m.edsoo.ru/3AN52B3TEM

MHororpaHHMKK

MoHATME BEKTOPA Ha NAOCKOCTU U B

86 https://m.edsoo.ru/LRBSE3B09
NnpocTpaHcTBe

87 Cymma BEKTOpPOB https://m.edsoo. s /MNTSX2X1.8

88 Pa3sHoCTb BEKTOPOB https://m.edsoo.ru/SHBMZ1POH

89 MpaBuao napannenenuneaa https://m.edsoo.ru/XS6AN7LA2

90 YMHOeH1e BeKTopa Ha YMCcno https://m.edsoo.ru/MJUH128LR
Pa3norkeHne BekTopa No 6asucy Tpéx

91 BEKTOPOB, HE IeXKallnX B O4HOM https://m.eds00.rui/U760IDCTG
NNIOCKOCTH

92 CKanspHoe npounsseneHune https://m.edsoo.ru/JZ46VNC71
BbluMcneHne yrna mexay BeKTopamm

93 y av P https://m.edsoo.ru/IUSI96UQP
B MPOCTPaHCTBe

94 MpocTeiwmne 3a4a4m C BEKTOpaMu https://m.edsoo.ru/FJIXV79T8B



https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/B4T0MDU1D

95 MpocTeiiluime 3a4a4M C BEKTOpPaMu 1 https://m.edsoo.rt/JCWURNGO1

96 MpocTeliluMe 3a4a4M C BEKTOpPaMu 1 https://m.edsoo.rt/BEHWOELKS

97 MpocTeiumne 3a4a4m C BEKTOpPaM#u 1 https://m.edsoo.ru/P3WEWZZSY
O6o6LeHMe K cuctemaTmsaums

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HaHW
0O606ueHne 1 cucTemaTnsaLmns

99 . 1 https://m.edsoo.ru/ XXBTFPSWL
3HaHWIA

100 NToroean KOHTpPO/IbHaA paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 NToroean KOHTpPO/IbHaA paboTa 1 https://m.edso0.ru/X3ZG8A6SO
0606ueHne 1 cucTemaTU3aLMA

102 . 1 https://m.edso0.ru/931 AWXEK 1
3HaHWIA

OBLLEE KOJTMYECTBO HYACOB NO 102

NMPOrPAMME



https://m.edsoo.ru/931AWXEK1
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/JCWURNG01

11 KNACC

KonunuecTtso yacos
[arta DNeKTPOHHbIe LnppoBbIe
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpasoBaTesibHble pecypcbl
paboTbl paboTbl
MoBTopeHue Tembl "KoopanHaTbl
1 BEKTOpPA Ha MNJIOCKOCTU U B 1 https://m.edsoo.ru/ WERSDSI4U
npocTtpaHcree"
MosTopeHue Tembl "CransapHoe
2 P "p 1 https://m.edsoo0.ru/M6JO60NJ7
npouseeeHne BEKTOPOB
MNoBTopeHne Tembl "BblumMcneHune
3 yria mexay BeKTopamu B 1 https://m.edsoo.ru/55KY41LVG
npocTtpaHctee"
MNMoBTOpeHne Tembl "YpaBHEHUE
4 npsamoii, npoxoasulen yepes ase 1 https://m.edsoo.ru/U20HPUS6 W
TOYKM"
YpaBHeHMe NJI0CKOCTH, HOPMa/b,
5 P P 1 https://m.edsoo.ru/VYIHSTERW
YPaBHEHME NJOCKOCTM B OTPE3Kax
YpaBHeHWe NNOCKOCTH, HOPMab,
6 P P 1 https://m.eds00.ru/541910WGX
ypaBHeHMWe NA0CKOCTM B OTPe3Kax
7 BekTopHOE npousBeaeHne 1 https://m.edsoo.ru/NTYOG2APM



https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/WERSDSI4U

JInHelHble HepaBEHCTBA, IMHENHOoe

8 https://m.edsoo.ru/54EQ7JQS8E
nporpammMmmnpoBaHme
JInHeliHble HepaBEeHCTBA, IMHeHoe

9 https://m.edsoo.ru/VPKWBB4AA
nporpammmnpoBaHme
AHanuTUYECcKMe metoabl pacyéra

10 yrna mexay npambiMu B https://m.edsoo.r/KHJ20M3PV
MHOrorpaHHuKax
AHanUTUYECKMe meTobl pacyérta

11 yrna mexay nN1oCKOCTAMMU B https://m.edsoo.ru/DDXUUAIAS
MHOrorpaHHu1Kax
dopmyna paccToaHMA OT TOUKN A0

12 phy”ia P A https:/m.eds00.r/SG451UUG1
N/IOCKOCTM B KOOPAUHaTaxX
HaxoaeHune paccToaHMIA OT TOUKMU

13 A P https://m.edsoo.ru/8V2N4X11.3
[0 NNOCKOCTH B Kybe
HaxoxaeHune paccToaHMM OT TOUKHU

14 00 MJIOCKOCTU B NPaBUIbHOM https://m.edsoo.ru/UZ15UU37F
nupamunae
KoHTposbHas paboTa

15 . P P N https://m.edsoo.ru/SNGI1GHFM
AHanuTMYecKas reomeTpus
CeyeHnA MHOTOrpaHHUKOB:

16 P https://m.edso0.ru/219603NHQ
CTaHAAPTHblE MHOFOrPaHHUKK

17 https://m.edsoo.ru/52XG0O2J5B

CeueHus MHOrIOrpaHHMKOB: MeTo,



https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/54EQ7JQ8E

cnenos

18

CeyeHMA MHOTOrPaHHWUKOB:
CTaHAAPTHbIE NJIOCKOCTH,
nepeceyeHuns NPSAMbIX U NIOCKOCTEMN

https://m.edsoo0.ru/CUP7TCPXQ

19

MNapannenbHble npAMble U
NJOCKOCTU: NapanfieNbHble cevyeHmn

https://m.edsoo.ru/MM69MKRDP

20

I'Iapanneanble npAambie N
NNTOCKOCTH: pacqéT OTHOLUEHWN I

https://m.edsoo.ru/O71ROIJFI

21

MapannenbHble NpAMble U
NTIOCKOCTWU: Yyrnbl mexay
CKpeuwmsarouwmmmnca npambiMmun

https://m.edsoo.ru/26EPTM74A

22

MepneHguKynapHble NpsMble U
NNOCKOCTM: CTaHAAPTHbIE Napbl
nepneHaAnKyAAPHbIX NJAOCKOCTEN U
NPAMbIX, CUMMETPUM
MHOTOrpaHHMKOB

https://m.edsoo.ru/YQUVT6VZX

23

MepneHaMKynapHble NpAMbIe 1
MAOCKOCTU: TEOPEMA O TPEX
nepneHauKynapax

https://m.edsoo.ru/HQIN20ZJP

24

MepneHguKynapHble NpsmMble 1
NNOCKOCTM: BbIYUCAEHWNA ASIMH B
MHOTOrPaHHMKaXx

https://m.edsoo0.ru/OWFAQI1A9J

25

MoBTopeHue: naowaam
MHOTOYroNbHUKOB, GOpPMYybI ANA

https://m.edsoo0.ru/FDRZ0O9G4X



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/CUP7TCPXQ

naowagen, coobpaxkeHuns nogobus

26

MosTopeHue: naowaamn
MHOFOYro/bHMKOB, GOpMY/bl ANA
niaowanen, coobparkeHua nogobus

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

27

MosTopeHue: naowaamn
MHOTrOyronbHMKoB, Gbopmy bl ANA
naouwagen, coobpaxkeHuns nogobus

https://m.edsoo.ru/HWHVFNLOO

28

Mnolwaay ceyeHnmn
MHOFOrpaHHUKOB: naowaam
NoBepXHOCTEN, pa3pesaHuna Ha
yacTtun, coobpakeHuma nogobus

https://m.edsoo.ru/X2HRM9HD4

29

Mnolwaay ceyeHnmn
MHOrOrpaHHUKOB: Nowaam
NoBepXHOCTEN, pa3pesaHunsa Ha
yacTtun, coobpaxkeHuma nogobus

https://m.edsoo.ru/SH4ELYIN6

30

KoHTposnbHan pabota "lMoBTOpeHme:
MHOTOrpaHHUKN, CeYeHUs
MHOrorpaHHMKoB"

https://m.edsoo.ru/SSUWIWWV1

31

0O6bém Tena. O6bem
NPAMOYrobHOIo Napasnenenunena

https://m.eds00.ru/6UXGOORC9

32

3apaum 06 yagoeHuu Kyba, o
KBagpaType Kyba; o TpuceKLmMmM yraa

https://m.edso00.ru/VK2J2TXEF

33

CrepeomeTpuyecKkue 3agaum,
cBA3aHHble ¢ 06bEMOM

https://m.edsoo.ru/ODR6H6TQS



https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/1ZYRNNIKV

NPAMOYro/sibHOIro napannenenmnena

34

anIKfIaLI,HbIe 3a4a4u, CBA3aHHbIE C
BbluMCNEeHNnEeM 06BbEMA
NPAMOYro/sibHOro napannenennneia

https://m.edsoo.ru/OSHTIOT1G

35

O6bEM NpAMOit NPU3MbI

https://m.edsoo.ru/SAILOYHY]

36

CrepeomeTpuyeckume 3agauu,
CBA3aHHbIE C BblYMUC/IEHNEM
06BEMOB NPAMON NPU3MbI

https://m.edsoo.ru/1D8HV54A9

37

MpuKnagHble 3a4a4n, CBA3aHHbIE C
06BEMOM NPAMON NPU3MbI

https://m.edsoo.ru/QI'Y C4F 81U

38

BblumcneHne o6bEMOB TEN C
nomoLLbio onpeaenéHHoro
nHTerpana. O6bEM HaKNOHHOM
npu3mbl

https://m.edsoo0.ru/ON585060H

39

BblumcneHne o6bEMOB TEN C
NMOMOLLbIO onpeaenéHHoro
nHTerpana. O6vEM nnupammabl

https://m.edsoo.ru/2CJLCMK8N

40

dopmyna 06bEMa NMpammapi.
OTHoweHne 06beMoB NMpammua, c
obwum yriom

https://m.edsoo.ru/AL3PODCI9E

41

dopmyna 06bEMa NUpamuabl.
OTHOLWeHKe 06bEMOB NMPaMUA C
obwum yraom

https://m.eds00.ru/3GOOAJRNY



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/0SHTIOT1G

42

CrepeomeTpUYECKMe 3343a4u,
CBA3aHHble ¢ 06 bEMaMM HAKIOHHOM
NpPU3Mbl

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTpuyeckme 3agauu,
CBA3aHHbIEe C 06bEMaMK NMpamuabl

https://m.edsoo.ru/SF480DTS6

44

MpuKNagHble 3a4a4n No Teme
"O6bEMbI TeN", cBA3aHHbIE C
06bEMOM HaKNOHHOW NpU3Mbl

https://m.eds00.ru/9SF60YY VX

45

MpuknagHble 3aga4n No Teme
"O6bEMmbI Ten", cBA3aHHbIE C
06bEMOM NUpamnabl

https://m.edsoo.ru/Z4MZ27RMY

46

MpumeHeHne 06bEMOB. BbluncneHne
paccToAHUA A0 NIOCKOCTU

https://m.eds00.ru/I39CXO3CP

47

KoHTposibHas paboTa "Obbém
MHOrorpaHHmKa"

https://m.edsoo.ru/XNWZSSJ7P

48

UnnanHppuyeckan noBepxHOCTb,
obpasyoLme UMAMHAPUYECKON
NMOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

UmnmHap. Mpamoin Kpyrosom
unarHAap. Naowaab NOBEPXHOCTU
UMAMHAPa

https://m.edsoo.ru/MAVW4KYS55

50

KoHKWuecKas NnoBepxHOCTb,
obpa3syolime KOHUYECKOoM

https://m.edsoo.ru/PVRE7THQ6Y



https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/7TR8RHWO7

noBepxHOCTU. KoHyc

51

CeyeHue KOHYyCa NJ1I0CKOCTbHO,
napanneanoﬁ NOCKOCTH
OCHOBaHUMA

https://m.edsoo.ru/EOVSHALSL

52

YceuéHHbIt KoHyc. M306parkeHune
KOHYCOB M1 YCEYEHHbIX KOHYCOB

https://m.edsoo.rt/9VKWVDCTE

53

Mnowagb 60KOBOM NOBEPXHOCTU U
MOJIHOM NOBEPXHOCTM KOHYCa

https://m.edsoo.ru/AWKBI9E4NE

54

Mnowasb 60KOBOW NOBEPXHOCTU U
NO/IHON NOBEPXHOCTM KOHYCa

https://m.edsoo.ru/9NF4UE3K]J

55

CrepeomeTpunyeckme 3a4aum Ha
[0Ka3aTeNbCTBO U BblYUCEHNE,
NOCTPOEHUEM CEYEHWUI LUAMHAPA,
KOHyca

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomeTpuyeckme 3aga4m Ha
[,0Ka3aTeNnbCTBO U BblUUCAEHME,
NOCTPOEHNEM CEYEHUIN LMANHAPA,
KOHyCa

https://m.edsoo.ru/AKF6PW62W

57

MpuKnagHble 3a4a4u, CBA3aHHbIE C
UMAMHAPOM

https://m.edsoo.ru/3429ZLHT5

58

MpuKNagHble 3a4a4n, CBA3aHHbIE C
LUUANHOPOM

https://m.edsoo.ru/ZY 6ENPVKD



https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/EOVSHAL8L

59

Coepa u wap

https://m.edsoo.ru/WITVKAJOR

60

MepeceyeHune chepbl U Wapa
NAIOCKOCTbIO. KacaHue wapa u chepsl
MI0OCKOCTbIO. Bua 1 nsobpaxkeHue
wapa

https://m.edsoo.ru/JESNB5ZS0

61

MepeceyeHue chepbl 1 Wapa ¢
nnockoctbto. KacaHue wapa u chepbl
nAocKocTbto. Bug n nsobpaxeHune
wapa

https://m.edsoo.ru/M6WK9K950

62

YpasHeHue coepbl. Mnowaab coepbl
n eé yacTel

https://m.edsoo.ru/U8G24BO8H

63

CummeTpus chepbl 1 Wwapa

https://m.edsoo0.ru/6E6GX0YIS

64

CTepeomeTpuyecKkmne 3a4aum Ha
[0Ka3aTeNbCTBO U BblYUCIEHME,
cBfi3aHHble o chepoit U Wapom,
NOCTPOEHUEM UX CEYEHUM
MAOCKOCTbIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpUyecKMe 33434M Ha
[0Ka3aTenbCTBO M BblYUC/IEHUE,
CBsi3aHHble co chepon 1 Wapom,
NOCTPOEHUEM UX CEYEHUI
NJIOCKOCTbIO

https://m.edsoo.ru/MXRDTK72T

66

MpuKknagHble 3a4a4n, CBA3aHHbIE CO
cdepoit n wapom

https://m.edsoo.ru/XWS5LI7A9J]



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/W1TVKAJOR

MoBTOpPEHUE: OKPYKHOCTb Ha

67 NNOCKOCTU, BbIYUCNEHUSA B https://m.edsoo.ru/EJ20Q0DAVE]
OKPY»KHOCTM, CTaHAapTHble noaobus
Pa3nnyHble KoMbUHaUUK Ten

68 4 https://m.edsoo.ru/LE7933L.XX
BpaLLeHMA U MHOFOrPaHHMKOB
3apauun no Teme "Tena n

69 A \ https://m.edsoo.ru/PHHLCGS4E
NoBepPXHOCTM BpaLleHnA
3apauun no Teme "Tena n

70 A N https://m.edsoo.ru/22WPBLTP9
NoBEPXHOCTU BpaLleHNs
KoHTposibHas paboTta "Tena u

71 . https://m.edsoo.ru/33W222M63
NoBepPXHOCTM BpaLleHnA
O6béM umnmnHapa. Teopema o6

72 . 4 AP P https://m.edsoo.ru/1ZN2S6ZMO
06bEMe NpAMOro uMaMHapa
BbluncneHne o6bEMOB Ten ¢

73 NMOMOLLbIO onpeaenéHHOro https://m.edsoo.ru/ACTOMFMVF
nHTerpana. O6BEM KoHyca
Mnowaan 60KOBOK U NONHOMN

74 tad https://m.edsoo.ru/ZYTK7P8B1
NOBEPXHOCTM KOHYCa
CrepeomeTpuyeckue 3agaun,

75 CBA3aHHbIE C BblYMC/IEHNEM https://m.edsoo.ru/709VJYPSC
06BEMOB LMANHAPA, KOHYCA

76 MpuKnagHble 3a4a4n No Teme https://m.edsoo.ru/QXEA9GPVB

"O6bEMbI U NAOWAAN NOBEPXHOCTEN



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/EJ2QDAVEJ

Ten

77

O6bém LWapa 1 LWapoBOro cekTopa.
Teopema 06 06bEME LWapa.
Mnowaap chepsl.
CTepeomeTpuyecKkme 3a4aum,
CBA3aHHbIE C BbIYNC/IEHUEM
06BEMOB LWapa, LWAPOBOro CermeHTa
W LIapOBOro CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

MpuKnagHble 3agaun no Teme
"O6BbEMbI TEN", CBA3AHHbIE C

06bEMOM Wapa 1 naowaabio chepbl.

COOTHOLLEHUS MeXKAY NaoWwaasmm
noBepxHocTel n o6 bEMamm
NoAobHbIX Ten

https://m.edsoo.ru/EZH9GRUE]J

79

MopobHble Tefla B NpOCTPaHCTBE.
N3meHeHMe 06bEMa Npu Noaobum.
CrepeomeTpuyeckme 3agauu,
CBA3aHHbIE C BbIYNC/IEHMEM
06bEMOB TeN 1 naowaaemn
NnoBepxHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

KoHTposibHas paboTa "Maowaam
NOBEPXHOCTM U 06 BEMbBI KPYT/bIX

Ten

https://m.edsoo0.ru/73UODGNYR

81

[BuWXKeHna NpocTpaHCTBa.
OTobparkeHua. ApuKeHuA n
paBeHcTBO ¢uryp. Obuwme cBolicTBa

https://m.edsoo.ru/RXJ4Y W6NA



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/VV6ONBVZX

ABUXKEHUN

82

Buabl 4BUNKEHWUIN: NapanfiesbHbli
nepeHoc, LeHTpaabHaa CUMMETPUS,
3epKasibHasa CMMMETpPUS, NOBOPOT
BOKpPYr NpAmMmom

https://m.edsoo0.ru/ZSUA7INTX

83

MNpeobpasoBaHua nogobus. Npamasn
n chepa dinnepa

https://m.edsoo.ru/A1PU2WOAX

84

leomeTpuyeckme 3a4a4m Ha
NPUMeHeHME ABUKEHNS

https://m.edsoo.ru/KFDHOMGKZ

85

KoHTposibHasn paboTta "BekTopbl B
npocTtpaHcTee"

https://m.edsoo.ru/4F52B11KK

86

Ob6ob6uwatouiee nostopeHne 11
NMOHATUIM N METOA0B Kypca
reometpun 10-11 Knaccos,
CMCTEMATU3AUNS 3HAHUN:
"MapannenbHOCTb NPAMbIX U
Nna0CKOCTeN B NpocTpaHcTee"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6obuatouiee nosTopeHme 11
NOHATMI U METOL0B Kypca
reometpun 10-11 Knaccos,
cMCTEMATU3aLLMA 3HaHMI: "BeKTopbl
B NpocTpaHcTee"

https://m.edsoo.ru/AQEFPERJO

88

O6ob6uwatouiee nosTopeHne 11
NMOHATUIN N METOA0B Kypca
reomeTtpun 10-11 Knaccos,

https://m.edsoo.ru/3NIJOLN63



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/ZSUA77NTX

CMCTEMATU3ALLMA 3HaHMI: "BeKTopbl
B NpocTpaHcTee"

89

Ob6ob6uwatouiee nostopeHne 11
NOHATUIN N METOA0B Kypca
reomeTtpun 10-11 Knaccos,
cucremaTusauma 3HaHui: "Obbem
MHOrorpaHHmMKa"

https://m.edsoo.ru/B85S7VDTC

90

Ob6obuatouiee nosTopeHme 11
NMOHATUIM N MEeTOA0B Kypca
reomeTtpun 10-11 Knaccos,
cuctemaTtusauma 3HaHuin: "Obbem
MHOrorpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6ob6uwatouiee nosTopeHne 11
NOHATUIN N METOA0B Kypca
reomeTpun 10-11 Knaccos,
cucTemaTtusauma sHaHuit: "Mnowaau
NOBEPXHOCTU N 06BEMBI KPYT/IbIX

Ten

https://m.edsoo.ru/H2ZABPRXO

92

Ob6ob6uwatouiee nostopeHne 11
NOHATUI N METOA0B Kypca
reometpun 10-11 Knaccos,
cucTemaTtusauma 3HaHuit: "Mnowaau
NOBEPXHOCTU U 06BEMBI KPYT/bIX

Ten

https://m.edsoo.ru/JG1DJ50NK

93

WNTorosas KOHTpONbHasA paboTa

https://m.edsoo.ru/GXZMP89GD



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/B85S7VDTC

94

WUTorosas KOHTPOAbHasA paboTa

https://m.edsoo.ru/3J174MY 6M

95

MosTOpeHune, 0606LweHNEe 1
cMcTemaTtusauma sHaHum

https://m.edsoo.ru/UI26CB4XL

96

McTopusa pasBUTUA CTEPEOMETPUN
KaK HayKu 1 eé posib B pasBuTUK
COBPEMEHHbBIX MHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHOIOTUI

https://m.edsoo.rw/IESALO6BS5

97

McTopua pasBUTUA CTEPEOMETPUN
KaK HayKu 1 eé ponb B Pa3BUTUU
COBPEMEHHbBIX MHXKEHEPHbIX U
KOMMbIOTEPHbIX TEXHOIOTUM

https://m.edsoo.ru/8ZKNMYF03

98

UcTopua pa3BUTUA CTepeomeTpumn
KaK HayKn n eé posb B pa3BuTum
COBPEMEHHbIX MHXKEHEPHbIX U
KOMMNbHOTEPHbIX TexHONorumn

https://m.edsoo.ru/41 X3XKQOG

99

McTopusa pasBUTUA CTepeoMeTpun
KaK HayKu 1 e€ posib B pasBuTUn
COBPEMEHHbBIX MHXKEHEPHbIX U
KOMMbHOTEPHbIX TEXHOIOTUM

https://m.edsoo.ru/4PGHOJYAH

100

McTopus pasBuTUA cTepeomMeTpumn
KaK HayKu 1 eé poJib B PasBUTUK
COBPEMEHHbIX MHXKEHEPHbIX U
KOMMbHOTEPHbIX TEXHO/IOTUI

https://m.edsoo.ru/GEJCO734F

101

McTopus pasBuTUA CTepeoMeTpun
KaK HayKu 1 eé poJib B PasBUTUK

https://m.edsoo.ru/RK4XSFWNR



https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/8ZKNMYF03
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NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDbI
10 KNACC
Kog, . .
MpoBepsaembie NpegMeTHble pe3yabTaTbl 0CBOEHWS OCHOBHOW 06pa3oBaTe/ibHOM
npoBepAemoro
nporpammbl cpeaHero obuiero o6pa3oBaHus
pe3ynbTaTta
7 feomeTpua
7.1 OnepupoBaTb NOHATUAMM: TOUKA, NPAMAnA, NNOCKOCTb
- MPUMEHATb AKCMOMbI CTEPEOMETPUN U CNEACTBUA U3 HUX NPU PELLEHNN
' reoMeTpUYecKmx 3agau
23 OnepunpoBaTb NOHATUAMM: NAPANIENbHOCTb U NEPMNEHAMKYAAPHOCTb NPAMbIX U
' naockocTen
24 KnaccuomumpoBaTtb B3aMHOE PachoioXKeHMe NPAMbIX U NJOCKOCTEN B
' npocTpaHcTee
OnepupoBaTb NOHATUAMM: ABYTPAHHbIN YrOA, FPaHW ABYIPaHHOrO yraa, pebpo
7.5 OBYTPaHHOrO YrAa, IMHENHbIN Yron ABYrpaHHOrO yria, rpagycHan mepa
ABYrpaHHOro yraa
26 OnepnpoBaTb NOHATUAMMU: MHOTOTPAHHWMK, BbIMYKAbIA U HEBbLINYK/bIN
' MHOTOrpaHHWK, 31eMEeHTbl MHOFOrPaHHMKa, NPaBUIbHbIA MHOTOTPaHHUK
. Pacno3sHaBaTb OCHOBHblE BUAbl MHOTOFPAaHHWKOB (NMpamMuaa, npusma,
' NPSAMOYronbHbIM Napannenenunen, Kyb)
KnaccnpumumpoBaTb MHOFOrpaHHUKK, BbIBMpPaa OCHOBaHMSA A1a Knaccudumkaumm
7.8 (BbINYKAbIE M HEBBIMYK/IbIE MHOFOrPaHHUKK, NPaBWUJIbHblE MHOFOFPAaHHWKK, NPsAMble
W HaK/IOHHbIE NPU3MbI, Napaanenenunesbl)
7.9 OnepupoBaTb MOHATUAMM: CEKYLLLAs NJOCKOCTb, CEYeHNE MHOFOrPaHHMUKOB
210 O6bACHATb NPUHUMIBI MOCTPOEHUA CEYEHUI MHOTOTPAaHHUKOB, UCNONb3YA METOS,
' cnepos
CTpOuUTb CeYEHNA MHOTOIPAaHHUKOB METOAOM C/eA0B, BbIMONHATL (BbIHOCHbIE)
7.11 NJIOCKME YepTeXN U3 PUCYHKOB MPOCTbIX 06BbEMHbIX GUTYp: BUA, CBEPXY, COOKY,
CHU3Y
7.12 PelaTtb 3a434M Ha HAXOXAEHUE TEOMETPUYECKUX BEZIMUMH MO 06pasLam Uam




anropuTMam, NPUMEHAA U3BECTHbIE aHAIMTUYECKME METOAbI NPU PeLLEeHNN
CTAHAAPTHbIX MaTeMaTUYECKMX 33434 HA BblUMCEHME PACCTOAHUN MEXKAY ABYMSA
TOYKaMM, OT TOYKKN A0 NPAMON, OT TOYKUAO0 NAOCKOCTU, MEXAY CKPeLLMBaOWMMUCA
nNpPAMbIMU

7.13

PelwaTb 3a43a4m Ha HAXOXAEHUE TEOMETPUYECKUX BEZIMUMH MO 06pasLam nnm
aNropuUTMam, NPUMEHSAA U3BECTHbIE aHAIMTUYECKME METOAbI NPU PeLLeHNN
CTaHAAPTHbIX MaTeMaTUYECKUX 33434 HA BbIYUC/IEHME YIIOB MEXAY
CKPELUMBAOLLMMMNCA NPAMbBIMU, MEXKAY NPAMON U NJIOCKOCTbIO, MEXAY
NJIOCKOCTAMM, ABYrPAHHbIX Y108

7.14

BbluncnsaTe 06BEMDBI M NAOWAAN NOBEPXHOCTEN MHOTOTPaHHMKOB (MpM3Ma,
nupammnaa) c npumeHeHnem Gopmyn, BbIYUCIATb COOTHOLLEHUS MeXay
naowaaamm NnoBepxHocTen, 06vEMamm Nog06HbIX MHOTONPAaHHUKOB

7.15

OnepupoBaTb NOHATUAMM: CUMMETPUA B NPOCTPAHCTBE, LLEHTP, OCb U MIOCKOCTb
CUMMETPUMU, LLEHTP, OCb U MNOCKOCTb CUMMETPUU GUTYPbI

7.16

M3BnekaTb, Npeobpa3oBbiBaTb U MHTEPNPETUPOBATL MHDOPMALMIO O
NPOCTPAHCTBEHHbIX FTeOMeTpUYecKmx Gurypax, NpeacrTaBNeHHY0 Ha YepTexKax u
pUCYHKax

7.17

MPUMEHATb reoMeTpuYeckme GaKTbl NS peLleHnUa CTepeoMeTPUYECKUX 3343y,
npeAnonaralowmx HECKObKO LWAros peLleHuns, ecim yCa0BUA NpumMmeHeH s 3a4aHbl
B fIBHOM dpopme

7.18

MpMMEHATb NpoCcTerwne NPOrpamMmMHbIe CPEACTBA U 3NIEKTPOHHO-
KOMMYHMKaLMOHHbIE CUCTEMbI MPU PELIEHUU CTEPEOMETPUYECKMX 3a4au

7.19

MpusBognTb NpUMepbl MaTeMaTUYECKMX 3aKOHOMepHOCTEI7I B npunpoae 1 X1U3HHN,
Pacno3HaBaTb NpoAB/ieHNE 3aKOHOB reoMmeTpun B UCKYCCTBE

7.20

MpMMEHATb NONyYEHHble 3HaHWA Ha MPAKTUKE: aHaNM3MPOBaTb peasibHble
CUTYaLMKN U NPUMEHSATb U3yYEHHbIE MOHATMSA B MPOL,ECCE MOUCKA peLleHus
mMmaTemaTUyeckn chopmynMpoBaHHON Npobaemsl, MOAENNPOBATb PeanbHble
CUTyaL MK Ha A3blKe FTeOMETPUM, UCCIeA0BaTb NOCTPOEHHbIE MOAENN C
MCMNo/sb30BaHWEM reOMETPUYECKMX MOHATUI 1 Teopem, annapaTa anrebpbl, pewwaTb
NpaKkTUYecKMe 3a4a4m, CBA3AHHbIE C HAXOKAEHNEM reOMeTPUYECKMX BENUYNH

11 KNACC

Kopg,
npoBepAemoro

MpoBepsiemble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 0bpa3oBaTe/IbHOM
nporpammsbi cpeaHero obuiero obpasoBaHus




pesysbTaTa

6 feomeTpuA
OnepupoBaTb NOHATUAMM: LUAUHAPUYECKAA NOBEPXHOCTb, 0bpasytoLme
6.1 UMANHAPUYECKON NOBEPXHOCTU, LUANHAP, KOHUYECKan NOBEPXHOCTb, 0bpasytoume
KOHWYECKOM NMOBEPXHOCTU, KOHYC, ChepryecKas NoBepXHOCTb
6.2 PacnosHaBaTb Tena BpalweHusa (UMANHAP, KOHYC, cdepa v Wwap)
6.3 O6bACHATL CNOCOOLI NONYYEHUA TEN BPALLEHMA
6.4 KnaccnoumumpoBaTb B3aMHOe pacnosioxeHne chepbl MU NIOCKOCTH
OnepunpoBaTb NOHATUAMM: LLIAPOBOWN CEFrMEHT, OCHOBaHME CEerMeHTa, BbICOTa
6.5 CermeHTa, LWapoBoOi CNOM, OCHOBAHME LLAPOBOro C/10M, BbICOTA LLAPOBOTro €104,
LApOBOI CEKTOP
6.6 BbluncnsaTe 06BEMBI M NAOWAAN NOBEPXHOCTEN TN BPALLEHMA, FEOMETPUYECKUX
' Ten c npumeHeHnem popmyn
6.7 OnepupoBaTb NOHATUAMWU: MHOTOFPAHHWUK, BIMCAHHbIN B chepy M ONMUCaAHHbIN
' oKono coepbl, chepa, BAMCAHHAA B MHOTOTPaHHUK UAW Te0 BpaLLeHus
6.8 BbluMCNATL COOTHOLIEHUA MeXAY NAOLLAAAMMN NOBEPXHOCTEN M 06 BEMaMM
' NOA06HbIX Ten
6.9 MN306parkaTb nsyvaemble GUrypbl OT PYKM U C TPUMEHEHNEM NPOCTbIX YEPTEKHbIX
' MHCTPYMEHTOB
6.10 BbINONHATD (BbIHOCHbBIE) MAOCKMUE YEPTEKMN N3 PUCYHKOB MPOCTbIX 06BEMHbBIX dUryp:
' BUA, CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHMA TEN BPaLLLEHUA
MN3BneKaTb, MHTEPNPETMPOBaTb U NpeobpasosbiBaTb MHGOPMALMIO O
6.11 NPOCTPAHCTBEHHbIX FeOMeTpMYecKnx Gurypax, NpeacTaB/eHHYIO Ha YepTexax 1
pUCYHKax
MpUMeHATb reomeTpudeckme GaKkTbl A41A pPeLeHNA CTEPEOMETPUYECKUX 3343,
6.12 npeanoaaratoLLmMx HECKObKO LIAroB peLleHuns, eciv yCA0BUA NPUMEHEHMA 3a4aHbl
B ABHOM popme
6.13 OnepupoBaTb NOHATMEM: BEKTOP B NPOCTPAHCTBE
6.14 BbINONHATL AEMCTBMA CNOXKEHUA BEKTOPOB, BbIYMTAHUA BEKTOPOB M YMHOMKEHMA
' BEKTOPA Ha YNC0, OODBACHATb, KAKMMKM CBOMCTBaMM OHWU 0b6nadatoT
6.15 MNprmeHATb NPaBUNO Napannenenunea npu CNO0KeHUN BEKTOPOB




6.16

OnepupoBaTb NOHATUAMMU: AEKAPTOBbI KOOPAMHATbLI B MPOCTPAHCTBE, BEKTOP,
MOAY/1b BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPANHATbI BEKTOPA, YrON Mexay
BEKTOpPamM, CKaliApPHOE Npou3BeeHNe BEKTOPOB, KOJIZIMHEapHbIe 1
KOMMNaHapHble BEKTOPbI

6.17

Haxoautb CyMMY BEKTOPOB 1 NponssegeHne BEKTOPA Ha YNCNO, YOl Mexay
BEKTOpPaMu, CKanAapHoe nponsseaneHme, packaiagbiBaTb BEKTOP NO ABYM
HEKO/NI/IMHEaPHbIM BEKTOPaM

6.18

3a4aBaTb MA0CKOCTb YPaBHEHMEM B IeKapTOBOM CMCTEME KOOPAMHAT

6.19

PewwaTtb npocreiiume reomeTpruyeckme 3a4a4um Ha NnpMmeHeHne BEKTOPHO-
KOOpAMHATHOro MeToaa

6.20

PelwaTb 3a434m Ha ALOKa3aTe/IbCTBO MaTEMATUYECKMX OTHOLIEHUI U HaXxoXKaeHMe
reoMeTpUYECKUX BEIMUYMH MO 06pasL,am MAK aaropuTMam, MPUMEHAN U3BECTHbIE
MeTOoAbl NPU PeLUeHMM CTaHAAPTHbIX MaTeMaTUYeCKUX 3a4au

6.21

MpUMeHATb NpocTenLIne NPOorpamMmmMmHble CPeacTBa U 31EKTPOHHO-
KOMMYHMKaLUMOHHbIE CUCTEMbI MPU PeLeHUM CTeEPeoOMeTPUYECKUX 3a4a4

6.22

anBOAMTb npumMmepbl maTeMaTU4eCKnX 3aKOHOMepHOCTEI>‘I B npunpoae 1 XU3HMu,
pPacno3HaBaTb NpoAB/eHNE 3aKOHOB reoMeTpPpuKn B UCKYCCTBE

6.23

MPMMEHATb NOyYeHHbIe 3HaHWA Ha NPAKTUKE: aHaM3MPOBaTb peasibHble
CUTYaLMMN U MPUMEHATb M3YyUYEHHbIE NOHATMSA B MPOLLECCE MOUCKA peLleHun
MaTemaTUyeckn chopmyMpoBaHHON Npobaembl, MOAENNPOBATL PeabHble
CUTyaL MM Ha A3blKe reOMeTPUM, UCCea0BaTb NOCTPOEHHbIE MOAEAN C
MCMNO/Ib30BaHWEM rEOMETPUYECKMX MOHATUI 1 Teopem, annapaTa anrebpbl, pelwaTb
NpaKTUYecKMe 3a4a4M, CBA3AHHbIE C HAXOKAEHUEM reOMETPUYECKMX BENUYUNH




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC

Kopg

MpoBepaembili 3N1EMEHT COAEPMKAHUA

FeomeTpua

7.1

OcHOBHble NOHATUA cTepeomMmeTpumn. ToukKa, npAaman, N10CKOCTb, NPOCTPAHCTBO. MoHsATMeE 06
dKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. aKCUMOMbI CTEPEOMETPUN N CNeaCTBUA U3 HUX

7.2

B3anMmHoe pacnosoxKeHune NpsmbIX B MPOCTPaAHCTBE: NepeceKatolmnecs, napannesbHble 1
cKpelmBatoLwmeca npamble. MapannenbHOCTb NPAMbIX U MJIOCKOCTEN B MPOCTPAHCTBE:
napansenbHble NpAMble B MPOCTPAHCTBE, NapannesibHOCTb TPEX NPSAMbIX, Napanne/bHOCTb
NPAMOI 1 NNIOCKOCTU. YIIbIC COHaNpPaBAEHHbIMU CTOPOHAMU, YTON MeXAy NPAMbIMA B
npocTtpaHcTae. MapannenbHoCTb NJIOCKOCTEN: NapainesibHble NI0CKOCTU, CBOMCTBA
napanfienbHbix naockocTen. MpocTeliwne NPoCcTpaHCTBEHHbIE PUTYpbl Ha NIOCKOCTU: TeTpasap,
Kyb, napannenenunen, NOCTPOEHNE CEYEHNI

7.3

MepneHANKYAAPHOCTb MPAMOM M NIOCKOCTU: NEPNEHAMKYNAPHbIE NPAMbIE B MPOCTPAHCTBE,
npsamble napansiensvHble U NeprneHaNKYAAPHbIE K NMOCKOCTH, MPU3HAK NepneHauKyNapHOCTH
NPAMOI 1 NIOCKOCTU, TEOPEMA O NPAMON NeprneHANKYNAPHON NNOCKOCTU. YTbl B
NMPOCTPAHCTBE: Yroa MeXay NPsiMON U MJIOCKOCTbIO, ABYrPaHHbIN Yro, IMHENHbIN yro
OBYrpaHHoro yrna. MNepneHAnKYAAp U HAaKIOHHbIe: PacCTOSIHME OT TOYKM 4,0 NAOCKOCTH,
paccToAHUe OT NPAMON A0 MIOCKOCTU, MPOEKLUMA GUTypbl Ha NIOCKOCTb. MNepneHanKyNApHOCTb
NJIOCKOCTEN: MPU3HAK NepreHANKYNAPHOCTM ABYX NOCKOCTeN. Teopema o TPEX
nepneHAnKynspax

7.4

MoHATME MHOTOrPaHHWKA, OCHOBHbIE 31EMEHTbl MHOFOrpaHHMKa, BbINYyK/ble W HEBbIMYK/ble
MHOFOrpaHHMKM, Pa3BEPTKA MHOTorpaHHuKa. Mpusma: n-yronbHas npM3ma, rpaHu U OCHOBaHMS
Npu3Mbl, TPAMAA U HAKNOHHAA NPM3Mbl, BOKOBasA U NOAHAA NOBEPXHOCTb NPU3MbI.
Mapannenenunes, NPAMOYro/ibHbIV Napaanenenunes n ero ceoncTea. NMupammaa: n-yronbHas
nMpammaa, rpaHu U OCHoBaHWE NMpamuabl, 6OKoOBas M NOHAA NOBEPXHOCTb MMPaMUAbI,
NPaBMAbHAA U yCEYEHHAA NMPaMMAA. INEMEHTbI NPU3MbI U NMpamnabl. MpasuabHble
MHOFOTrPaHHUKN: NOHATUE NPABUIbHOTO MHOTOIPaHHWKA, NPaBUIbHAA NPMU3Ma 1 NpaBUAbHaA
nuMpammaa, NpaBuabHaA TpeyrosbHasa NMpPammaa U NpaBuIbHbIN TeTPAsap, Kyo.
MpeacTaBneHme 0 NPaBUIbHbBIX MHOTOTPAHHUKAX: OKTas4p, A0AEKAdAP U UKOCasapyrme
CeyeHuna NpM3mMbl ¥ NMPaMUAbI

7.5

CMMMeETpPUA B NPOCTPAHCTBE: CUMMETPUA OTHOCUTE/IbHO TOUKM, MPAMOM, MNOCKOCTU. DNIEMEHTbI
CUMMETPUM B MMPammMaax, napannenennnesax, NpPaBuibHbIX MHOTOTPaHHUKAX

7.6

BbluncneHne aneMeHTOB MHOTOrPaHHUKOB: p&bpa, anaroHanu, yrabl. Maowaas 6okoBoM
NMOBEPXHOCTM U NOJIHON NOBEPXHOCTU NPAMOI NPM3MbI, NAOWAAb OCHOBAHWUMI, TeOpema o
60KOBOIN NOBEPXHOCTM NPAMOM NpU3Mbl. MNaowaab 60KOBOM NOBEPXHOCTU M NOBEPXHOCTU




NPaBMAbHOM NMPaMKAbl, TEOPEeMa O NoLAAM YCeYEHHON Nupamuabl. MNoHATME 06 06béme.
O6bEM NMpammabl, NPU3MbI

r|0ﬂ,06HbIe TeNa B NPOCTPaHCTBE. CooTHOWeEHNA mexay naowagamu I'IOBerHOCTEI‘;L 0b6BbEMamMM

7.7
noaobHbIX Ten
11 KNTACC
Koga MpoBepsembln 31eMEHT coaeprKaHUs
6 FeomeTpua
UnnmHapuyeckan noBepxHOCTb, 06pasyoLme LUIMHAPUYECKOM NOBEPXHOCTH, OCb
6.1 UUAUHAPUYECKOM NnoBepxHOCTU. LlnnnHap: ocHoBaHUA M 6OKOBaA NOBEPXHOCTb, 06pasytoLas
M oCb, NaowWaab 60KOBOM M MOHOM NOBEPXHOCTU
KoHnuyecKasn noBepxHOCTb, 06pasyloLLme KOHMYECKO NOBEPXHOCTU, OCb M BEPLUMHA
6.2 KOHMYeCKoM noBepxHocTU. KOHyC: oCHOBaHMe M BepLUMHa, o6pasytowan 1 ocb, NioLlaab
' H6OKOBOW 1 MNOIHOM NOBEPXHOCTU. YCEUYEHHbIM KOHYC: 06pasytoLLmMe U BbICOTa, OCHOBaHMA U
60oKoBas NOBEPXHOCTb
6.3 Cdepa v Wwap: LeHTp, paguyc, oMamMeTp, Naolasb NoBepxHocTH chepbl. BsanmHoe
' pacrnonoxeHue chepbl M NNOCKOCTM, KacaTeNbHaAA NJAOCKOCTb K chepe, naowaab chepbl
6.4 N306parkeHne Ten BpaLLeHUs Ha NIOCKOCTU. Pa3BEpPTKa UMANHAPA U KOHYCa
6.5 KombuHauuu Ten BpaLleHmns  MHOrorpaHHMKoB. MHOrorpaHHMK, ONMCaHHbIN OKo10 chepbl,
' cdepa, BNMCaHHAA B MHOIOrpaHHMK, UKW TeNO0 BpaLleHuA
MoHsaTHe 06 06BbEMe. OcHOBHble cBOMCTBA 06BbEMOB Ten. Teopema 06 06BbEME
6.6 NPAMOYrobHOro napannenenuneaa n cneacrema ns Heé. O6vEM UMANHAPA, KOHYca. O6bEM
Wwapa v naowagb cdepbl
6.7 MNogobHble Tena B npocTpaHcTBe. COOTHOLWEHMA MeXay NaowansmMmm NOBEPXHOCTEN,
' 0b6bémamm NoaobHbIX Ten
6.8 CeueHua umnmnHapa (NapaniensHo 1 NepneHaAnKyNspHO 0CK), Ce4eHUs KoHyca
) (napannenbHoe OCHOBaHMIO M MPOXOAALLEE Yepes3 BEPLUMHY), CeYEHUs Wapa
BeKTop Ha NNOCKOCTU M B NpocTpaHcTee. CnoXeHue 1 BblYUTaHME BEKTOPOB. YMHOKeHNe
6.9 BEKTOpPA Ha uncno. PasnoxkeHne BeKTopa NO TPEM HEKOMMJIAaHAPHbIM BEKTOpaM. Mpasuno

napannenenunega. PeweHue 3a4a4, CBA3aHHbIX C MPUMEHEHWEM NPaBUA AeNCTBUI C
BEKTOpamu




6.10

MpsAmoyronbHas cucTema KOOPAMHAT B NpOCcTpaHcTBe. KoopanHaTel BeKTopa. MpocTteiiwmne
3a4a4v B KoopAmMHaTax. Yron mexay Bektopamu. CKansapHoe nponsseaeHne BEKTOPOB.
BbluncneHme yrioB mexay npaMbiMmn U NIOCKOCTAMU. KoopaNHATHO-BEKTOPHbIN MeToa, Npu
peleHnM reoMeTPUYECKUX 3a4a4




NMPOBEPAEMBIE HA E3 NO MATEMATUKE TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbIl CPEAHEIO OBLLEErO OGPA30BAHMA

Kog,
NpoBepPsSeMOro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMETHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuero obpasoBaHmn

BnageHue metogamu 40Ka3aTebCTB, aNTOPUTMaMM PeELLIEHNA 3a4a4; YyMeHne
bopmynnpoBaTh M ONEpPUPOBaTL MOHATUAMU: ONpeaesieHne, akcMoMa, TEoPema,
cnencTeue, CBOWCTBO, MPU3HAK, A0KA3aTe/IbCTBO, PaBHOCW/IbHbIE GOPMY/IMPOBKY;
NMPUMEHATb UX; yMeHWe GpopMyIMpoBaTb 06paTHOE U NPOTUBOMONOKHOE
YyTBEPKAEHME, NPUBOANTL MPUMEPBI M KOHTPMPUMEPDI, UCMOJIb30BaTb METOs,
MaTeMaTUYECKOWM MHAYKLMWN; NPOBOANUTL A0Ka3aTe/IbHbIe PACCYKAEHUA NPU
pelleHMm 3a4a4, OLEeHMBATb JIOTMYECKYIO MPABUIbHOCTb PACCYKAEHUIN; yMeHUe
onepupoBaTb NOHATUAMMU: MHOMKECTBO, MOAMHOXECTBO, Onepauun Hag,
MHOEeCTBaMM; YMEHME UCMO0/1b30BaTb TEOPETUKO-MHOKECTBEHHbIN annapaT gan
onMncaHuA peanbHbIX NPOLECCOB U ABAEHMI U NPU pPelleHnn 3a4a4, B TOM Ymce U3
APYTUX y4ebHbIX NpeaMeToB; yMeHWe onepupoBaTh NOHATUAMM: rpad, CBA3HbIN
rpad, Aepeso, UMK, rpad Ha NJIOCKOCTU; YMEHWE 334aBaTb M ONKUCLIBATbL rpadbl
Pa3IMYHBIMKM cnocobamu; UCNOJIb30BaTb rpadbl NPU peLleHnn 3a4a4

YmeHne onepnpoBaTb NOHATUAMMU: HaTypasibHOE YNCNO, Lesloe YNCIO, CTENEHD C
LenblM NOKasaTesieM, KOpeHb HaTypasibHOM CTeNeHU, CTeNEHb C PaLMOHaNbHbIM
nokasaTtesiem, CTeMeHb C AeNCTBUTEIbHBIM NOKa3aTesiem, 10rapnudm Yncnia, CUHyc,
KOCMHYC M TaHreHC NPOM3BOIbHOIO YMC/Ia, OCTaTOK MO MOAYAIO, paLlMoHanbHOe
4YMCNO, UPPALMOHANIbHOE YNCI0, MHOMXECTBA HaTYpPabHbIX, LLenblX,
paLMOHaNbHbIX, 4ENCTBUTE/NbHBIX YNCEN; YMEHUE UCMONb30BaTb MPU3HAKM
AEeNMMOCTUN, HAUMEHbLLNI 0BLWKI AennTenb N HanmeHbluee obLlee KpaTHOE,
anroputm EBKAnAa npu pelweHnmn 3agay; 3HaKOMCTBO € Pa3/INYHbIMU
NO3ULIMOHHbBIMU CUCTEMAMM CHUCTIEHUA; YMEHUNE BbINONHATD BblYUCEHUNE
3Ha4YeHul 1 NnpeobpasoBaHMA BblPaXKeHUI CO CTENEHAMM U norapudmamm,
npeobpasoBaHma APOOHO-PaALMOHANbHBIX BbIPAXKEHWUIN; YMEHWNE ONEPUPOBATL
NMOHATUAMM: NOCNEL0BATENbHOCTb, apUPMETUUECKAs NPOrpPeccus, reoMmeTpuyeckas
nporpeccus, 6eckoHeYHo ybbiBaloLLAA reOMeTPUYECKan NPOrpeccus; ymeHue
3a4aBaTb NOC/AeL0BATENBHOCTM, B TOM YMCAE C MOMOLLbIO PEKYPPEHTHLIX Gopmyn;
yMeHune onepmupoBaTb MOHATUAMM: KOMMNJIEKCHOE YNUCI0, CONPAXKEHHbIE
KOMMJ/IEKCHbIE YNCNa, MOAY/Ib U apryMeHT KOMMIEKCHOTO Yncaa, dopma 3anucu
KOMMAEKCHbIX Yncen (reomeTpuyecKasn, TPUroHoMeTpuyeckan n anrebpanyeckas);
YMEeTb NPOon3BOAUTb apudMeTUYECKNE AENCTBUA C KOMMAEKCHBIMU YNCAAMK;
NPUBOANTb MPUMEPbLI UCMONb30BAaHUA KOMMIEKCHbIX YMCen; onepmupoBaTh
NOHATUAMM: MaTpULa 2x2 1 3x3, onpeaennTenb MaTpULbl, rEOMETPUYECKUI
CMbICn onpegenuTens

YMmeHune onepnpoBaTb NOHATUAMM: PaLlMOHAIbHbIE, MPPALUNOHA/IbHbIE,




NoKasaTe/ibHble, CTENEeHHblEe, Norapndmmyeckme, TPUroHOMeTpUUYECKME YPAaBHEHNA
N HepPaBEHCTBA, UX CUCTEMbBI; YMEHWE ONEPUPOBATb NOHATUAMMU: TOXKAECTBO,
ToXAecTBeHHOe npeobpasoBaHMe, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUI
M HepPaBEHCTB, PaBHOCUbHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHWE
peLaTb ypaBHEHMS, HEPABEHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX MPUEMOB;
peLaTb ypaBHEHUA, HEPABEHCTBA U CUCTEMbI C MAapPaMeTPOM; MPUMEHATb
YPaBHEHUA, HEPABEHCTBA, UX CUCTEMBI /15 PELUEHUS MAaTEMATUYECKUX 3a4a4 U
3a4a4 M3 pas/InyHbIX 061acTelt HayKU U peasibHOM KU3HU

YmeHue onepupoBaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKLUK, NEPUOANYHOCTD
bYHKUMK, OrpaHUYeHHOCTb GYHKLMU, MOHOTOHHOCTb GYHKLMU, IKCTPEMYM
bYHKUMN, Hanbonbliee M HaMMeHbLee 3HaYeHUA GYHKUMN HA NPOMENKYTKE,
HenpepbiBHasA GYHKUMA, aCUMNTOTbI rpaduKka GyHKLMK, NepBas u BTopas
npou3BoAHan GYHKLMMU, FeOMETPUYECKUI U GU3UYECKIUI CMbIC MPOU3BOLHOM,
nepBoobpasHan, onpeaenéHHblit MHTErpass; yMeHMe HaxoaAuTb aCUMNTOTbI
rpadmka GyHKUNK; yMEHUE BbIYUCAATb NPOM3BOLHbIE CYMMbI, MPON3BEAEHMA,
YaCTHOrO M KOMNO3UUMK GYHKLUMI, HAXOAUTb YPaBHEHME KacaTe/IbHOM K rpaduKy
bYHKUMK; yMEHME HaxoanTb NPOU3BOAHbIE 3/IeMeHTapPHbIX QYHKUMNI; ymeHne
MCMNONb30BaTb NPOM3BOAHYIO A/1A UCCNef0BaHUA YHKLMIA, HaXoaUTb Hanbonbline
M HaMMeHblLUMe 3HAYeHUA GYHKUNI; CTPOUTL FPadUKM MHOTOUIEHOB C
MCMNO/MIb30BAaHMEM annapaTa MaTeEMATUYECKOro aHaAn3a; NPUMEHATL MPOU3BOLHYIO
ON1A HAXOXKAEHUA HaUNYYLLIEro peLeHna B MPUKNAAHbIX, B TOM YMCAe COLMaNbHO-
3KOHOMMYECKUX U PU3MYECKMX 3a43a4aX; HAXOAUTb Naowaam n o6bEmbl puryp ¢
NMOMOLLbIO MHTErPana; NPMBOAMUTL NMPUMEPbI MaTEMATUYECKOro MOAENIMPOBAHUSA C
nomolupbto anddepeHuManbHbIX YpaBHEHUN

YMmeHue onepupoBaTtb NOHATUAMM: rpaduk GyHKUUKM, 06paTHaA yHKLMA,
Komnosnuma pyHKUMN, NMHeNHas GYHKLUUSA, KBagpaTuiHaa GyHKUMA,
pauuoHanbHan GyHKUMSA, cTeneHHas GyHKLMA, TPUroHoMeTpuieckme GyHKLUNK,
ob6paTHble TPUroHoMeTpUYeckmne GyHKLMKM, MOKasaTeNbHasa 1 norapudmuyeckas
bYHKUMU; YMEHUE CTPOUTb rpadUuKM M3yUYeHHbIX PYHKLNIA, BbINOAHATD
npeobpasoBaHus rpadpukos GyHKLMN, UCNONL30BaTb rPadUKKN N5 U3yyeHusa
NPOLLECCOB M 3aBUCMMOCTEN, NPU PeLEHMM 33434 U3 APYTUX YYeBHbIX NpeaMmeToB
1 334,34 U3 peasibHOM KU3HU; BbIpaXKaTb GOPMyIaMM 3aBUCUMOCTU MEXKIY
BE/IMYMHAMM; UCNONb30BaTb CBOMCTBA U rpadmKmn GYHKUNIN AnA peleHua
YPaBHEHWN, HEPABEHCTB W 33434 C NapamMeTpamm; N30bparkaTb Ha KOOPAUHATHOM
NIOCKOCTM MHOXECTBa PeLIeHUI ypaBHEHWUI, HEPABEHCTB U UX CUCTEM

YMeHUe peluaTtb TEKCTOBbIE 33a4M Pa3HbIX TUMOB (B TOM YMC/ie HA NMPOLEHTHI,
[0SIM W 4acTu, Ha ABuKeHue, paboTy, CTOMMOCTb TOBAPOB M YCAYT, HAa0MW, 3a4a4m
13 0b1acTv ynpaBaeHns AMYHbIMU U ceMeHbIMU pUHAHCAMMK); COCTaBNATb
BbIPaXKeHUSA, ypaBHEHUA, HEPABEHCTBA U UX CUCTEMBI MO YC/I0BUIO 33434M,
nccnenoBaTb NONYYEHHOE peLleHme U OLeHMBaTb NPaBLONOA006HOCTL
pe3ynbTaToB; yMeHMe MOAEeNMPOBaATb peasibHble CUTYaLUM Ha A3bIKe MaTeMaTUKW;
COCTaB/IATb BbIPAXKEHUA, yPaBHEHMWA, HEPABEHCTBA U UX CUCTEMBI MO YC0BUIO
3a/ia4ym, UccnenoBaTb MOCTPOEHHbIE MOAESM C UCMOIb30BaHMEM annapaTa




anrebpbl, UHTEPNPETUPOBATbL NONYYEHHbIV pe3ybTaT

YMeHue onepupoBaTb NOHATUAMMU: cpefHee apnudmeTnyeckoe, MeamaHa,
Hanbonbluee N HaAMMEHbLLEEe 3HaYeHNA, pa3smax, AUCnepcus, cTaHaapTHoe
OTK/NOHEHWE YMCNOBOro Habopa; yMeHUe U3BfeKaTb, UHTEPNPETMPOBATb
nHdopMaumio, NpeacTaB/eHHYI0 B Tabauuax, Ha gnarpammax, rpadpukax,
OTpaXkaloLLyto CBOCTBA peasibHbIX NPOLECCOB U ABNEHWIA; NPeACTaBAATb
NMHGOPMaLIMIO C MOMOLLbIO TabauLL U Anarpamm; UCCAeA0BaTb CTaTUCTUYECKME
[aHHble, B TOM YMC/e C TPUMEHEHMEM FPadUUECKUX METOAOB M 3/1EKTPOHHbIX
cpeAcTs; rpaduyeckn ccnenoBaTb COBMECTHbIe HabaoaeHMA C NOMOLLbIO
AVarpamm paccemBaHUs U IMHENHOW perpeccum

YMeHMne onepupoBaTth MOHATUAMM: CyHaNHbIA ONbIT U CaydaiiHoe cobbiTue,
BEPOATHOCTb C/Y4aliHOTO COBbITUA; YMEHME BbIYMCNATb BEPOATHOCTD C
ncnosib3oBaHMem rpadrUUecknx MeToaoB; NPUMEHATb GOPMYbl COMKEHUA U
YMHOEHUA BepoATHOCTeN, Gopmyny NoHON BepoATHOCTU, dopmyny BepHynnum,
KOMBUWHaTOpPHble GaKTbl U GOPMYbl; OLLEHNBATL BEPOATHOCTU PeasibHbIX COBbLITUIA;
YMeHME onepupoBaTth MOHATUAMM: CAydaliHasA BeIMYMHA, pacnpeaeneHune
BEPOATHOCTEW, MaTEMATUUYECKOE OXKUAAHWNE, AUCNIEPCUA U CTaHOAPTHOE
OTKNOHEHME CNy4yaiHOM BeANUYMHBI, GYHKLUMKM pacnpegeneHnsa u naoTHOCTU
PaBHOMEPHOrO, MOKa3aTe/IbHOro U HOPMa/lbHOrO pPacrnpeaeneHmnin; ymeHme
MCNO/Ib30BaTh CBOMCTBA U3YYEHHbIX pacnpeaeneHnii na pelweHns 3agad;
3HAaKOMCTBO C MOHATUAMM: 3aKOH BONbLLIMX YMCeN, METOAbI BbIBOPOUYHbIX
nccnenoBaHUN; ymeHe NPUBOAUTL MPUMEPbI MPOSABAEHMA 3aKOHa 60bLINX Yncen
B MPUPOAHbIX U 06LLECTBEHHbIX ABNEHUSAX; YMEHME ONEPUPOBaTb NOHATUAMM:
coyeTaHue, nepecTaHoBKa, YAC/I0 COYETaHMI, YNCI0 NEPECTaHOBOK; BUHOM
HbloTOHa; yMeHWe NPUMEHATb KOMBMHATOPHbIe GaKTbI U paccyKaeHus gnn
pelleHMs 3a4a4; OLLeHNBATb BEPOATHOCTM peasbHbIX COBbITUIA; COCTaBAATbL
BEPOATHOCTHYIO MO/E/b M MHTEPMNPETMPOBATb NOJTYYEHHbIN pesyabTaT

YMmeHue onepupoBaTb NOHATUAMM: TOUKA, NPAMas, NJOCKOCTb, MPOCTPAHCTBO,
OTPe30K, Nyd, BEIMYMHA YIAa, NIOCKUIA Yo, ABYrPaHHbIN yron, TPEXTPaHHbIN yro,
CKpelLmMBaloLWmecs npsamble, NapannebHoCTb U NepneHAMKYAAPHOCTb NPAMbIX U
MNIOCKOCTEN, YTroN MeXAY NPSAMbIMU, YTOa MEXAY NPAMOM U NAOCKOCTbIO, YroN
MeXAY NI0CKOCTAMMU, PAcCTOSHUE OT TOUYKM 40 MNNOCKOCTH, PACCTOAHUE MEXKAY
NPAMbIMMW, PAaCCTOAHUE MEXKAY NIOCKOCTAMMU; YMEHUE UCMOIb30BaTb NPU PeLLeHUN
334,34 M3y4YeHHble GaKTbl U TeOpeMbl NJIAHUMETPUU; YMEHME OLEHMBATL Pa3Mepbl
06bEKTOB OKPYKAIOLLETr0 MUPA; CTPOWUTL MaTeEMATUYECKME MOAE/M C MOMOLLbHO
reoOMeTPUYECKUX NOHATUI U BENIMYMH, PELLATb CBA3aHHbIE C HUMM MPaKTUYeCcKue
3agaun

10

YMmeHMe onepupoBaTh NOHATUAMM: Naowaab Gurypbl, 06bEm durypsi,
MHOTOrpaHHUK, NPaBUIbHbIN MHOFOFPaHHMK, CEYeHNEe MHOTOrpaHHUKa, Ky,
napannenenune, npusma, nupamuaa, purypa 1 NnoBepPXHOCTb BPaLLEHMUS,
UUAUHAP, KOHYC, Wap, cdepa, naowaab chepbl, Naowanb NOBEPXHOCTH
nupamunabl, NPM3mbl, KOHyca, UMINHAPA, 00BEM Kyba, NPAMOYro/ibHOro




napannenenunena, NMpaMmapl, NpM3Mbl, LMAMHAPA, KOHYCA, Wapa, pa3BEpTKa
NMOBEPXHOCTM, CEYEHUA KOHYCA U LUANHAPA, NapaiebHble OCU UAN OCHOBAHMIO,
ceyeHue Wapa, NI0CKOCTb, Kacalowanca chepbl, LUANHAPA, KOHYCa; YMeHUe
CTPOUTb CEYEHME MHOTOMPaHHUKA, M306paKaTb MHOTOFPAHHWUKK, GUTYpbI 1
NOBEPXHOCTM BPALLEHMUSA, UX CEYEHMSA, B TOM YMC/IE C MOMOLLLbIO 3/1EKTPOHHbIX
CpPeacTB; yMeHUe NPUMEHATb CBOMCTBA FreOMETPUYECKUX GUTYP, CAMOCTOATE/IbHO
bopmynmMpoBaTb onpeseneHna nsyyaemolx Gpuryp, BblaBUraTb runoTesbl 0
CBOMCTBAX M NPU3HaKax reomeTpuyeckmx ¢puryp, o60CHOBbIBaTb UM ONpoOBepraTb
NX; yMeHMe NPOBOANTb KNacCcuduKaumio Guryp no passnyHbiM Npu3HaKkam,
BbIMNO/IHATL HEOOXOAMMbIE LOMOAHUTE/IbHbIE MOCTPOEHUA

11

YMmeHue onepupoBaTth MOHATUAMMU: ABUMKEHME B NPOCTPAHCTBE, NapaaiebHbIi
nepeHoc, CUMMETPMA Ha MNJIOCKOCTU U B MPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHue
noaobua, nogobHble puUrypbl; ymeHne pacnosHaBaTb paBHble U N0A06HbIE
burypbl, B TOM ymcie B NPUPoAE, UCKYCCTBE, apXUTEKTYPE; NCNO/b30BaTh
reomeTpuyeckne OTHOLLEHUS NPU PeLleHnn 3a4a4; HaXOAUTb reoMeTpulecKme
BE/IMYUNHBI (ANMHA, Yyron, naowaab, 06bem) Npu peleHnn 3agad nus apyrux
y4YebHbIX NPEAMETOB M 13 PeasibHOMN KU3HU; YMEHWNE BbIYUCIATb FTeOMEeTPUYECKne
BE/IMYUHBI (ANMHA, Yyro, naowaab, 06bEm, Naowaab NOBEPXHOCTU), UCMONb3YSA
n3yyeHHble GOPMY/bl U MEeTOAbl, B TOM YMC/e: NAoLaAb NOBEPXHOCTM NMPaMUapbI,
NPU3Mbl, KOHYCa, UMAMHAPA, Naowaab chepbl; 06bEM Kyba, NPAMOYronbHOro
napannenenunena, NMpPamuapl, NPM3Mbl, LMAMHAPA, KOHYCA, Wapa; yMmeHue
HaxoAuMTb OTHOLWEeHMe 06BEMOB NOA0BHbIX PUryp

12

YMmeHMe onepmMpoBaTh NOHATUAMM: NPSMOYTrO/bHasA CUCTEMa KOOPAMHAT, BEKTOP,
KOOpAUMHaTbl TOYKM, KOOPAUHATLI BEKTOPA, CYMMa BEKTOPOB, Mpou3BeseHne
BEKTOPa Ha YMCO, pa3/ioKeHNe BEKTOpPa No 6asuncy, CKansspHoe NpousBeseHue,
BEKTOPHOE NPOM3BEAEHNE, YO MEXAY BEKTOPAMU; YMEHNE UCNONb30BaTh
BEKTOPHbIV U KOOPANHATHBIN MeToA, 410 PeLleHNs reoMeTpuIYeckmx 3a4ad 1 3agad
OPYrUX y4ebHbIX NpeameToB

13

YmeHue BbIOMpaTb NOAXOAALNN MEeTOA, ANA PeLleHnn 334a4M; NOHUMaHWe
3HAYMMOCTM MATEMATUKM B U3yYEHUW NPUPOAHDLIX U OBLLECTBEHHbIX NPOLLECCOB U
ABNIEHUIA; YMEHUWE Pacno3HaBaTb NPoABAEHME 3aKOHOB MAaTEMATUKM B UCKYCCTBE,
YMeHWe NpUBOAUTb NPUMEPbI MaTEMATUYECKMX OTKPLITUIN POCCUNCKOM U MUPOBOM
MaTEMATUYECKON HayKu




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA EI'3 MO MATEMATUKE

Koga MpoBepsemMbl 31IeMEHT CoAepPKaHUs

1 Yncna n BbluMCAEHMUA

1.1 HatypanbHble n yenbie yncna. NpusHaKM 4enmMmoCcTy Lenblx Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE N AeCATUYHbIE Ap06U, NPOLEHTbI, beckoHeYHble
nepuoauyeckme gpobu

13 ApnPMeTUYECKMIN KOPEHb HaTypaabHOM cTeneHun. [JeicTBnsa ¢ apuPMeTU4eCKUMMN KOPHAMM

' HaTypasibHOM CTeneHn
1.4 CreneHb C Uuenbim Nokasartesnem. CTeneHb ¢ pauymoHasibHbiM NokasaTesiem. CBOMCTBa CTENeHU
15 CUHYC, KOCMHYC W TAaHT€HC YMC/IOBOrO aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHe
' YMCNOBOTO apryMeHTa

1.6 Norapuém uncna. lecaTuuHble 1 HaTypasbHble Norapnuembl
JencreutenpHble yncna. ApubmetTmyeckne onepaumm ¢ 4encTBUTENbHBIMW YNCAAMMU.

1.7 MpUBAUKEHHDbIE BbIYUCIEHUSA, NPABUAA OKPYI/IEHMA, MPUKUAKA U OLEHKa pe3y/ibTaTta
BblYNCAEHUN

1.8 MpeobpaszoBaHMe BblparKeEHUN

1.9 KomnneKcHble yncna

2 YpaBHEHMA N HepaBeHCTBA

2.1 Uenvle n ApobHO-paLMOHaibHble ypaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuUroHomeTpuYecKkne ypaBHeHUA

2.4 MoKasaTenbHble U norapudmmnyecKkme ypaBHeHUA

2.5 Uenble n ApobHO-paLMoHanbHble HEPaBEHCTBA

2.6 UppaumoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble U NorapudmmyecKkme HepaBeHCTBA

2.8 TpUroHomeTpuYecKne HepaBeHCTBA




2.9 CuCTeMbI M COBOKYMHOCTM YPaBHEHWUI N HEPaBEHCTB

2.10 YpaBHeHuA, HepaBeHCTBa U CUCTEMbI C NapameTpamm

2.11 MaTpuLa CUCTEMbI IMHENHBIX YPpaBHEeHU. Onpeaenntenb MaTpuLbl

3 PyHKUMM 1 rpadrKK

3.1 PyHKUMSA, cnocobbl 3aaaHma yHKLMN. FpaduK dyHKUMK. B3aumHO 06paTHble GyHKUMK.
' YETHble n HeyéTHble PyHKUMN. Meprnoguyeckmne GyHKUUK

Ob6nacTtb onpeneneHns U MHOXKECTBO 3HaUYeHNI GyHKUMKU. Hynu yHKLMU. TTpoMeEKYTKM
3.2 3HAKONOCTOAHCTBA. MPOMEXYTKM MOHOTOHHOCTU PYHKLMN. MaKCUMYMbl U MUHUMYMbI
dYHKUMK. Hanbonbliee n HaumeHbluee 3HaYeHue GYHKLMN Ha MPOMEKYTKe

33 CteneHHas ¢yHKUMA C HAaTypanbHbIM U LleNbiM NoKkasaTtenem. E€ ceoiicTBa 1 rpaduk.
' CsolicTBa U rpaduK KOpHA N-0i CTeNeHN

34 TpuroHomeTpuyeckne GyHKLMMU, UX CBOMCTBA M rpadmKu

3.5 MNMoKasaTenbHasa 1 norapnpmuyeckan GyHKLMKU, NX CBOMUCTBA U rPaPUKN

36 Touku paspbiBa. AcMMNTOTbI Fpadukos GyHKLMI. CBONCTBA GYHKLUMNA, HENPEPbLIBHbIX HA
’ oTpeske

3.7 MocnepoBaTeNnbHOCTH, CNOCOOLI 334aHNA NOCeA0BaTENbHOCTEN

3.8 ApudmeTmyeckana u reomeTpuyeckasn nporpeccuun. opmysa CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTnyeckoro aHanumsa

4.1 MponssoaHan GpyHKLMK. [Tpon3BOAHbIE 31IeMEHTAPHbIX GYHKUUI

4 MpumeHeHMe NPOU3BOAHON K UcCNefoBaHMIO PYHKLMN HA MOHOTOHHOCTb M SKCTPEMYMbI.
' HaxoxaeHne Hanbonbluero n HaMMeHbLIEro 3Ha4YeHUA GyHKLMKN Ha oTpeskKe

4.3 MNepBoobpasHas. UHTerpan

5 MHo»KecTBa 1 noruka

5.1 MHoXecTBO, onepauum Hag MHOXKecTBamu. lnarpammel dinnepa — BeHHa

5.2 Noruka

6 BepoATHOCTb 1 CTaTUCTUKA

6.1

OnucatenbHasa CTAaTUCTUKA




6.2 BepoaTHOCTb

6.3 KombuHaTopuka

7 FeomeTpua

7.1 ®durypbl Ha NN1OCKOCTH

7.2 MpAamble U NJI0OCKOCTM B NPOCTPaHCTBE
7.3 MHororpaHHuKmM

7.4 Tena n NnoBEPXHOCTU BpaLLeHUA

7.5 KoopanHaTbl 1 BEKTOPbI




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

¢ MaTtematuKa. leomeTpua; 10 kKnacc. yrnybneHHoe obydyeHne Mep3nsak A.l., Hommuposckuin [.A.,
Monskos B.M.; nog peaakumei MNogonbckoro B.E. O6WecTBO € OrpaHUYEHHON OTBETCTBEHHOCTbIO
N3patenbckuii LeHTp «BEHTAHA-TPA®»; AKumnoHepHoe obuiecTBo «M3aatenbcTso «lpocBelieHue»
¢ MaTemaTtuKa. leomeTtpus; 11 knacc. yrnybneHHoe obyyeHne Mepsnsak A.l., Homunposcknin [.A.,
Monakos B.M.; nog pegakuuein Mogonbckoro B.E. O6LWeCTBO C OrpaHNYEHHOM OTBETCTBEHHOCTbIO
N3patenbckuii ueHTp «BEHTAHA-TPA®»; AKumnoHepHoe obuiectBo «M3aatenbcTso «lpoceelieHue»

METOAUNYECKUE MATEPUAbI O1A YYUTENA

LUNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU UHTEPHET

Caut PELLY EM






