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MOACHUTE/IbHAA 3ANUCKA

FeomeTpuA ABNAETCA OAHMM M3 6a30BbIX KYPCOB Ha YPOBHe cpeaHero obuiero obpasoBaHus, Tak Kak
obecneyrBaeT BO3MOMXKHOCTb U3yYeHMA ANUCLUMNANH eCTeCTBEHHO-Hay4YHOW HanpaBAeHHOCTU 1
npegMeToB ryMaHUTAPHOrO UMKAA. [TOCKOAbKY IorMyeckoe mblwieHne, Gopmupyemoe npu nsydeHmm
06Yy4aloLWMMMNCA NOHATUNHBIX OCHOB FEOMETPUMN, NMPU AOKa3aTe/IbCTBE TEOPEM M MOCTPOEHMU LLEMOYKM
JIOTUYECKUX YTBEPKAEHUI NPU pELEeHUN reOMEeTPUYECKUX 33434, YMEHUE BbiABUIaTb U ONpPOBepraTb
rMnoTesbl HENOCPEACTBEHHO MCNO/Ib3YIOTCA NPU PELeHMM 33434 eCTECTBEHHO-Hay4yHOro UuKAa, B
YacTHOCTM GU3MYECKMX 3adau.

Llenb ocBOEHMA NporpaMmsl y4ebHOro Kypca «FfreomeTpusa» Ha yraybnéHHOM ypoBHe — pa3BuTUe
WMHAMBUAYANbHbIX CNOCOBHOCTEN 0byYatoWMXCA NPU U3YYEHUM TEOMETPUMN, KAK COCTaBAAIOLLEN
npeameTHol obnactn «MaTtemaTmka u MHbopmaTMKa» Yepes obecrneyeHne BO3MOXKHOCTHU
npuobpeTeHna U MCNonb30BaHMA Bosiee ryBoKNX reoOMeTPUYECKUX 3HAHUI N AENCTBUI, cneundUYHbIX
reomeTpun, 1 HeobXo04MMBbIX A1A YCNewHoro NpodeccnoHabHOro 06pa3oBaHMs, CBA3AHHOTO C
MCMO/Ib30BaHNEM MATEMATUKMU.

MpUOPUTETHBIMM 3a4a4aMM Kypca reoMeTpUM Ha yraybaEHHOM ypOBHE, PacLUMPAIOLWMMN U
YCUANBAOLMMM KypC 6Aa30BOro YpOBHA, ABNAIOTCA:

pacwupeHne NpeacTaBeHNs O FTeOMeTPUN KaK 4acTu MMPOBOM KyNbTypbl U GOPMUPOBAHME OCO3HAHUA
B3aMMOCBA3N rEOMETPMM C OKPYKAIOLLMM MUPOM;

bopmmnpoBaHMe NpeacTaBAEHMA O NPOCTPAHCTBEHHbIX GUrYPax KaK O BarKHEMLWMX MaTEMATUYECKUX
MoZeNsAX, MO3BOAOWMX ONUCLIBATb U M3y4YaTb PasHble ABIEHUSA OKPYKAIOLLEro MM1pa, 3HaHMe
NOHATUMHOrO annapaTa no pasgeny «CrepeomeTpun» yuebHOro Kypca reomeTpuu;

bopmMmmpoBaHMe yMmeHUA BNAALETb OCHOBHbIMMW MOHATUSMM O NPOCTPAHCTBEHHbIX PUrypax U nx
OCHOBHbIMM CBOMCTBAMM, 3HAHWNE TeopeM, GOPMYA U YMEHME NX NPUMEHATb, YMEHMA AOKA3bIBaTb
TEOPEMbI M HAXOAWTb HECTAHAAPTHbIE CNOCO6bI peleHna 3a4ay;

d)OpMMpOBaHME YMEHUA PaCnNO3HaBaTb HA YepTeKax, Mo4eNAX U B P€AJIbHOM MUPE MHOTOFPaHHUKN U
TeNa BpaweHnAa, KOHCTPYUPOBATb reomeTpnvyeckne moaenu;

bopmmnpoBaHME MOHMMAHMA BO3MOXKHOCTM aKCMOMATMYECKOro NOCTPOEHNA MaTeMaTUYECKMX TEOPUH,
bopmMMpoBaHNE MOHUMAHWA POJIY aKCMOMATUKU NPU NPOBELEHUM PACCYKAEHWN;

bopMMpoBaHUME YMEHUA BafEeTb METOAaMM A0KA3aTeNbCTB U a/ITOPUTMOB PELIEHUSA, YMEHUA UX
NPUMEHATb, NPOBOAMTL AOKa3aTe ibHble PacCy>KAeHMA B X04e pelleHnUa CTepeoMeTPUYECcKnX 3aaad u
33434 C NPaKTUYECKNM coaepaHnem, GopmmupoBaHue npeacrasaeHmsa o HeobxoAMMocCTH
[00Ka3aTeNnbCTs Npu 060CHOBAHUN MaTEMATUUYECKUX YTBEPKAEHWUIN U POSIU aKCUOMATUKK B NpoBeaeHnN
OeAYKTUBHbIX PacCyXaeHWi;

pa3BuTnE N coBepLleHCTBOBaHNUE UHTENNIEKTYA/IbHbIX N TBOPYECKUX cnocobHocTen o6yqa|ou.|,v1xcn,
Nno3HaBaTe/ibHOM adKTUBHOCTU, nccnenoBaTe/ibCKUX yMeHM[;I, KPUTUHHOCTUN MbllLNEeHNA, UHTEPECA K
NU3Yy4YEHUIO TEOMETPUN;



dopmumpoBaHme GYHKUMOHANIbHON FPAaMOTHOCTU, PENEBAHTHOM rEOMETPUN: YMEHUS pacno3HaBaTb
NPOsBAEHNA TEOMETPUYECKUX MOHATUIN, OOBEKTOB U 3aKOHOMEPHOCTENM B PeanbHbIX *KU3HEHHbIX
CUTYALMAX U NPU U3YYEHUM APYTUX YYeBHbIX NPeaAMEeTOB, NPOABAEHMA 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOAENNPOBAHUA PeasbHbIX CUTyauuii, UCCNeAoBaHMA NOCTPOEHHbIX Mogenen,
WMHTEepNpeTaLumn NONyYEHHbIX Pe3y/bTaTos.

OCHOBHbIMW coAEeprKATENbHbIMU NIMHUAMM y4ebHoro Kypca «feomeTpua» B 10—11 Knaccax ABNAIOTCA:
«[pAamble N NNOCKOCTU B NpocCTpaHcTBe», « MHOrorpaHHMKN», «Tena BpalLeHma», «Bektopbl u
KOOPAMHATbl B NPOCTPaAHCTBEY, «[JBUXKEHMNA B NPOCTPAHCTBEY.

CdopmynumpoBaHHoe Bo PIOC COO TpeboBaHUE «yMETb ONEPUPOBATL MOHATUAMMUY, PENEBAHTHLIMMU
reomeTpun Ha yrnybnéHHom yposHe obydeHuna B 10—11 Knaccax, OTHOCMTCA KO BCEM COAepIKaTebHbIM
NMHUAM ydebHoro Kypca, a GopMupoBaHMe IOrMYECKUX YMEHWUI pacnpeaensieTcs He TONbKO MNo
cogepraTesibHbIM JIMHUAM, HO 1 No rogam obydeHus. CoaepykaHme obpa3oBaHUsA, COOTBETCTBYIOLLEE
npeameTHbIM pesynbTaTam ocBoeHus GeaepanbHolt paboyeit Nporpammbl, pacnpeaenéHHbIM No rogam
0byuyeHus, CTPYKTYPMPOBAHO TaKMM 06pa3om, YToObl KO BCEM OCHOBHbIM, MPUHLUMMANbHBIM BONPOCaM
obyuatowmeca obpawanucb HEOAHOKPATHO. 3TO NO3BONAET OPraHM30BaTb OBNAAJAEHME
reoMeTPUYECKUMU MOHATUAMM N HaBblKaMK NOC/eA0BaTe/IbHO M NOCTynaTebHo, C cobaogeHnem
NPUHLMMNA NPEeeMCTBEHHOCTH, a HOBbIE 3HAaHMA BK/OUYaATb B 0BLLYIO CUCTEMY Fr€OMETPUYECKMX
npeacTaBaeHUin 06y4YatoLLMXCA, paclumnpas u yrnybnsasa e, obpasya NpoYHble MHOXECTBEHHbIE CBA3MW.

Mepexon K U3y4eHUo reomeTpum Ha yrnybnéHHOM YPOBHE NO3BONAET:

co3aaTb ycnosua gns guodepeHumaumnm obyyeHms, NocTpoOeHUA UHAMBUAYANbHbBIX 06pa30BaTe/IbHbIX
nporpamm, obecneunTb yrnybneHHOE U3yyeHne reoMeTpumM Kak CoCTaBaAoLLLEN y4ebHOro npeameTa
«MaTtematuka»;

NOArOTOBUTb 06YYAIOLLMXCA K NMPOLOTIKEHUIO U3YYEHUSA MAaTEMATUKM C Y4ETOM Bbibopa byayuiei
npodeccun, obecneunsasn NPeemcTBEHHOCTb MeXAY 06LMM M NpodeccnoHanbHbiMm 06pa3oBaHUEM.

Ha n3yueHune yuebHoro Kypca «feomeTpua» Ha yrnybnéHHom yposHe otBoanTca 204 yaca: B 10 knacce —
102 vaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 4aca B Heaento).



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 HanmeHoBaHuMe pas3genos 1 Tem NPorpammsl

Konnuyectso vacos

DNEeKTPOHHbIe
(undposble)

B KOHTpOnbHbIE MpaKTnyeckue obpa3oBaTenbHble
cero
paboTbl paboTbl pecypcol

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

NpocTpaHcTBe
3 MapannensHOCTb NPAMBIX U NAOCKOCTEN B g

NpocTpaHcTBe
4 MNepneHANKYNAPHOCTb NPSMbIX U NJIOCKOCTEN B 25

npocTpaHcTBe
5 Yrabl u paccToaHmA 16 1
6 MHOrorpaHHuKmM 7 1
7 BeKTopbl B NpocTpaHCcTBe 12
3 MosTopeHue, 060bLLEHME N CUCTEMATU3ALMA 5 5

3HAHWUM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 6 0




11 KNACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pasgenos n Tem Nporpammel
Beero KoHTpoAnbHbIE MpaKTnueckue obpasoBaTtesibHble pecypchl
paboTbl paboThbl

1 AHannTuyeckasa reomeTpuAa 15 1
5 MosTopeHue, 060bLWEeHNE N CUCTEMATU3ALMA 15 1

3HAHWUM
3 O6bEm MHOrorpaHHMKa 17 1
4 Tena BpalLeHuma 24 1
5 Mnowanm NoBepXHOCTU N OOBEMbI KPYI/IbIX TEN 9 1
6 [BnxeHuna 5 1
. MosTOpeHne, 0606LeHNE U CUCTEMATU3ALMA 17 5

3HAHWUM
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 8 0







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Konunyectso yacos DNIeKTPOHHble

Ne n/n Tema ypoKa fata undposble
Beero KoHTponbHble MpakTnueckme n3y4yeHun obpasoBaTtesibHble

paboThbl paboTbl pecypcbl

1 MNpeamet cTepeomeTpun 1

2 AKCHMOMbI CTEPEOMETPUN 1

3 AKCHMOMbI CTEpEOMETPUN 1

4 HekoTopble cnenctBmMa M3 akcMom 1

5 MapannensHble npamble B NPOCTPAHCTBE 1

6 MapannensHble npamblie B NPOCTPAHCTBE 1

7 MNapannenbHOCTb TPEX MPAMbIX 1

8 MNapannenbHOCTb TPEX NPAMBbIX 1

9 MapannensHOCTb NPAMOM U MJIOCKOCTU 1

10 MapannensHOCTb NPAMOM U MJIOCKOCTU 1

11 CkpewmBatowmeca npamble 1




12

CKDELLI,MBaI-OLLI,MEC‘r'I npAambie

13 Yrnibl C COHanpaBAEHHbIMU CTOPOHAMM
14 Yron mexay npambimm

15 Yron mexay npambimm

16 PeweHe 3agau

17 PeweHe 3agay

18 PeweHe 3agau

19 KoHTponbHan pabota Nel

20 MNapannenbHble NN1OCKOCTU

21 MNapannenbHble NNOCKOCTH

22 CsolicTBa MapanienibHbIX MNJIOCKOCTEN
23 CsolicTBa MapannenbHbIX MNJOCKOCTEMN
24 TeTpasgp

25 TeTpasgp

26 MNapannenenunes,

27 MNapannenenunep,




28

I'Iapannenenmnep,

29 3a4auM Ha MOCTPOEeHUE CceyvyeHui

30 3af4auM Ha MOCTPOeHUE ceyvyeHui

31 3a4a4M Ha MOCTPOEHUE CEYEHUNN

32 PeweHwne 3agay.

33 PeweHwne 3agay.

34 PeweHwne 3agay.

35 KoHTponbHasa pabota Ne2

36 MNepneHANKYNAPHOCTb MPAMbIX B NPOCTPAHCTBE

37 MNepneHANKYNAPHOCTb NPAMBIX B MPOCTPAHCTBE
MapannenbHble Npamble, NepneHAnKyAApHble

38 K MJJI0CKOCTU

39 MapannenbHble NpsAmble, NepneHANKYAsApPHbIe
K MJI0CKOCTU

0 Mpu3Hak NepneHANKYNAPHOCTM NPAMOM U

4 NAOCKOCTU

a1 Mpu3HaK NepneHANKYNAPHOCTU NPAMON U

NTI0CKOCTH




Teopema 0 NpAMON, NepneHANKYAAPHON K

42

NAOCKOCTU
3 Teopema o0 nNpAMOW, NepneHAMKYNAPHON K
4 NAOCKOCTU
44 PaccTtoaHne OT TOYKM A0 NAOCKOCTMH
45 PacctoAaHne OT TOYKM A0 NIOCKOCTMU
46 Teopema o0 Tpéx nepneHauKynapax
47 Teopema 0 Tpé€x nepneHauKynapax
48 Teopema o0 Tpéx nepneHauKynapax
49 Yron mexay npamoit M NAOCKOCTbHO
50 Yron mexay npamort M NAOCKOCTbHO
51 [ByrpaHHbIl yron
52 [ByrpaHHbIl yron
3 Mpu3Hak nepneHAMKYAAPHOCTU ABYX
> naocKocTe
4 Mpu3HaK nepneHAMKYNAAPHOCTU ABYX
> naocKocTemn
55 MpsamoyronbHbI Napannenenvnes,




56 MpsamoyronbHbI Napannenenvnes,

57 TpéxrpaHHbI yron

58 MHororpaHHbili yron

59 PeweHwne 3agay

60 PeweHwne 3agay

61 PeweHwne 3apay

62 KoHTposnbHan pabota Ne3

63 MNoHATME MHOrorpaHHuKa

64 lNoHATME MHOrorpaHHuKa

65 FeomeTpuyeckoe Teno

66 Teopema dinepa

67 Teopema ditnepa

68 Mpnama

69 Mpnama

70 MpocTpaHcTBEHHAn Teopema [Mndaropa
71 MpocTpaHcTBEHHAn Teopema [ndaropa




72 Mupamnaa

73 Mupamnaa

74 MpaBunbHaA nMpammaa

75 MpaBunbHaA nMpammaa

76 YceuyéHHaa nupammaa

77 YceuyéHHaa nupammaa

78 CummeTpura M NpPoCTpaHCTBe

79 lNoHATME NPaBUAbHOIO MHOrOrpaHHMKa

80 lNoHATME NPaBUNbHOrO MHOrOrpaHHMKa

1 dneMeHTbl CUMMETPUM NPABU/bHbIX

8 MHOrOrpaHHMKOB

82 dnemMeHTbl CUMMETPUU NPABUJbHbIX
MHOrOrpaHHMKOB

83 dnemMeHTbl CMMMETPUM NPABUNbHbIX
MHOFOrpaHHUKOB

84 PeweHne 3agau

85 PeweHune 3agau

86 KoHTponbHan pabota Ned




87 MNoBTOpeHWe n3y4yeHHOro martepuana
88 MNoBTOpeHne nlyyeHHOro martepuana
89 MNoBTOpEHUE N3y4EeHHOro maTepuana
90 MNoBTOpEHNE N3Yy4EeHHOro MmaTepuana
91 MNoBTOpEHNE N3Yy4EeHHOro MaTepuana
92 MNoBTOpEHUE N3Yy4EeHHOr0 MaTepuana
93 MNoBTOpEHNEe N3y4eHHOro maTepuana
94 MNoBTOpeHne N3y4yeHHOro matepuana
95 lNoBTOpeHne nlyyeHHOro martepuana
96 MNoBTOpeHne N3y4eHHOro matepuana
97 MNoBTOpeHne N3y4yeHHOro maTepuana
98 MNoBTOpEHNE N3y4EeHHOro maTtepuana
99 MNoBTOpeHNE N3y4eHHOro maTtepuana
100 lNoBTOpEeHWe N3y4yeHHOro martepuana
101 lNoBTOpeHWe N3y4eHHOro matepuana
102 NToroean KOHTpPO/IbHaA paboTa




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102




11 KNACC

Konunyectso 4yacos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n Tema ypoka
Beero KoHTposibHbIE MpakTuyeckme n3y4yeHun obpa3soBaTesibHble
paboThl paboTbl pecypcbl

1 MoHATWE BEKTOPA B MPOCTPAHCTBE 1
5 CnoxeHune 1 BblYUTaHNE BEKTOPOB. YMHOXEHNE 1

BEKTOpa Ha YMcno
3 CnoxeHune 1 BblYUTAHNE BEKTOPOB. YMHOXKEHNE 1

BEKTOPa Ha 4Mcaio
4 CnorkeHue 1 BblYMTaHUE BEKTOPOB. YMHOXEHME 1

BEKTOpa Ha 4yMcno
5 KomnnaHapHble BEKTOPbI 1
6 KomnnaHapHble BEKTOPbI 1
7 PeweHune 3agay 1
8 PeweHune 3agay 1
9 KoHTposibHan paboTa Ne 1 1 1
10 MpAMOYronbHaA cCUCTEMA KOOPAUHAT B 1

npocTpaHcTee




11

KoopauHaTbl BeKTOpa

12 KoopauHaTbl BeKTopa

13 CBA3b mexay KoopAMHaTamMu BEKTOPOB U
KOOpAMHaTamm Tovek

14 CBAa3b mexay KoopauHaTamMmu BEKTOPOB U
KOOpAMHaTamMm TOYeK

15 MpocTenwmne 3aga4m B KoopanHaTax

16 MpocTenwmne 3aga4m B KoopanHaTax

17 Yron mexnay sektopamu. CKanapHoe
npousseaeHne BEKTOPOB

18 Yron mexay sektopamu. CKanapHoe
npovsseneHne BEKTOPOB

19 BbluncneHune yrnos mexay npaMmbIMnU v
NJI0CKOCTAMM

20 BbluncneHune yrnos mexay npambiMn u
NAOCKOCTAMM

21 BbluncneHune yrnos mexay npambimn n
NJI0CKOCTAMMU

22 YpaBHeHMe NA0CKOCTH

23 YpaBHeHMe NA0CKOCTH




24 MNpeobpasoBaHue nogobus

25 PeweHune 3agay

26 PeweHune 3agay

27 KoHTposibHas pabota Nel

28 MoHATHe unanHapa

29 MNnowaab NOBEPXHOCTU LNMANHAPA
30 MoHATME KOHYCa

31 MNnowaab NOBEPXHOCTU KOHYCA

32 Mnowaab NOBEPXHOCTM KOHYCA

33 YCEeUYEHHbI KOHYC

34 Cdepa u wap. YpasHeHue coepbl
35 Cdepa u wap. YpasHeHue cohepbl
36 B3anmHoe pacnosioxeHune cepbl U NAOCKOCTY.
37 KacaTenbHas NaockocTb K chepe
38 KacaTenbHas NnockocTb K chepe
39 Mnowaab coepbl




40 B3anmHoe pacnonoxeHue chepbl U NPSMOii
Coepa, BNMCaHHAA B UMANHAPUYECKYLO

41 nosepxHocTb. Chepa, BNIUCAHHANA B KOHUYECKYHO
NOBEPXHOCTb
Coepa, BNMCaHHAA B UMANHAPUYECKYHO

42 nosepxHocTb. Cdepa, BNMcaHHAA B KOHUYECKYIO
NOBEPXHOCTb

43 CeyeHnsa LMANHAPUYECKO NOBEPXHOCTH.
CeyeHunsa KOHNUYECKOoM NOBEPXHOCTH

a4 CeyeHusa LMANHAPUYECKON NOBEPXHOCTH.
CeyeHuss KOHNYECKOM NOBEPXHOCTH

45 PeweHune 3agay

46 PeweHune 3agay

47 PeweHune 3agay

48 KoHTposibHas paboTta Ne 2

49 MoHATHe 06bEMA

50 O6BbEM NPAMOYroNbHOro napanienenuneaa

51 PeweHue 3agay

52 PeweHune 3agay




53 O6BbEM NpsMoit NpU3MbI

54 O6bém umnmHapa

. BbluncneHne 06BEMOB TN C MOMOLLbIO
WHTerpana

56 BbluncneHne o6bEMOB TEN C NOMOLLBIO
WHTerpana

57 O6bEM HAaKNOHHOWN NPU3MbI

58 O6bEM HAKNOHHOM NPU3MbI

59 O6bEM NUpamunabl

60 O6BbEM NUpamunabl

61 O6bém KoHyca

62 O6bEém KoHyca

63 PelweHune 3a4a4 Ha BbluMCIeHNE 06bEMOB

64 PelweHue 3aga4 Ha BblYMCNEHNE 06 BEMOB

65 PelweHue 3aga4 Ha BblYMCNEHNE 06 BEMOB

66 O6bém wWwapa

67 O6bém Wwapa




Ob6bEM LWAPOBOro CErMeHTa, LWapoBoro C/os U

o8 LLAPOBOro cekTopa

69 O61bEéM LIAPOBOro CErMeHTa, LWapoBOoro €/10A U
LLIapOBOro cekTopa

70 Mnowagb coepol

71 PeweHwne 3apau.

72 PeweHwne 3apau.

73 KoHTposbHas pabota Ne3

74 Yrnbl M OTpe3KU, CBA3AHHble C OKPYXHOCTbIO

75 Yrnbl M OTpe3KW, CBA3AHHble C OKPYXHOCTbIO

76 Yrabl U OTpe3KW, CBA3aHHble C OKPYXHOCTbIO

77 PeweHne TpeyronbHUKOB

78 PeweHne TpeyronbHUKoOB

79 PeweHne TpeyronbHUKOB

80 Teopembl MeHenasa n Yesol

81 Teopembl MeHenasa n Yesol

82 Annunc, rmnepbona n napabona




83 3nnunc, rmnepbona mn napabona

84 AKCMOMBI CTepeomeTpumn
MapannenbHOCTb NPAMbIX, NAPaNNeIbHOCTb

85 npAamoi 1 nnockoctn. CkpelymBatowmeca
npamole. MNapannenbHOCTb NAOCKOCTEN
MepneHANKYNAPHOCTb NPAMOM U NAOCKOCTH.

86 Teopema o Tpéx nepneHAnKynapax. Yron
MeK Ay NPAMON U NAOCKOCTbIO

87 [ByrpaHHbIf yron. NepneHaMKynapHOCTb
naockocrem

88 MHororpaHHMKKW: Napannenenunes, NnpmM3ma,
nMpammaa, NAoLaam nx NoBepxHocTel

89 MHororpaHHMKKU: Napaanenenunes, Nnpmu3ma,
nupammaa
BekTopbl B NpocTpaHcTae. [lencTsna Hag,

90 BeKkTopamu. CkanapHoe npoussegeHue
BEKTOPOB

91 UnnmHap, KOHyC 1 Wap, naowaan nx
noBepxHOCTeMN

92 O6béMbI Ten

93

Ob6bEMBI TEeN




94 MHororpaHHuKM 1
95 Tena spalLeHua 1
96 KombuHauunm c onmcaHHbiMuM chepamu 1
97 KombuHauum c BnncaHHbIMKU chepamm 1
98 MosTopeHue 1
99 MosTopeHue 1
100 MosTopeHue 1
101 MosTopeHue 1
102 MosTopeHue 1
OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 102







YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

ETOONYECKUE MATEPUANBI ONA YHUTENA

LUNPPOBbLIE OBPA3OBATEJ/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET



