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NOACHUTE/IbHAA 3AMNMNCKA

FeomeTpua ABNAETCA 04HMM U3 6A30BbIX KYPCOB Ha YPOBHE cpeaHero obuiero
obpa3oBaHus, Tak Kak obecneymBaeT BO3MOXKHOCTb U3YyYEHUSA ANCLUNANH
€CTEeCTBEHHO-Hay4YHOM HanpaBAEHHOCTU U NPEeAMETOB NYMaHUTaPHOrO LMKAa.
MOCKONbKY NOrMyYeckoe MblwaeHne, popmmupyemoe npu nsy4yeHmm
06yYaWUMMCA NOHATUIAHBIX OCHOB reOMEeTPUM, MPU A0KA3aTENbCTBE TEOPEM U
MOCTPOEHUUN LEMNOUYKM NOTUYECKUX YTBEPKAEHUN MPU PELLIEHUU FTeOMETPUYECKMX
3a/a4, YyMeHue BblaBUraTb U ONpoBepraTb rmnoTesbl HeNOCPeACTBEHHO
MCMNOJIb3YHOTCA NPU PeLleHMM 33434 eCTECTBEHHO-HAYUYHOro LIMKAA, B YaCTHOCTU
bu13myecknx 3agau.

Llenb ocBoeHUA nporpammbl yuebHOro Kypca «freomeTpua» Ha yrnybnéHHOM
YPOBHE — pa3BUTME MHAMBUAYANbHbIX CNOCOOHOCTEN 0byYatoLwmMXca Npu
N3y4eHUN reoOMeTPUM, KaK COCTaBAAOLWEN NpeaMeTHON obnactn «MaTemaTuKa u
nHpopmaTmnKa» yepes obecneyeHme BO3MOKHOCTU NpMobpeTeHuns 1
ncnonb3oBaHMa bonee rnyboKMx reomeTpMUYeCcKMX 3HAHUM U AEeNCTBUN,
cneunduUYHbIX FeOMEeTPUKN, U HEOBXoANMbIX ANA yCNewHOoro npodeccMoHanbHOro
obpa3oBaHusA, CBA3AHHOIO C UCMO/Ib30BaHUEM MaTEMATUKM.

MPUOPUTETHBIMM 334a4aMU Kypca reoOMeTpUM Ha yriybEHHOM YPOBHE,
PACLUMPAIOLMMMN N YCUINBAIOLLMMUK Kypc 6a30BOro YpOBHS, ABNAOTCA:

pacwnpeHme npeacTaBaeHMA O FeOMETPUM KaK YacT MUPOBOM KybTypbl U
bopMUpPOBaHME OCO3HAHMA B3aMMOCBA3M FTEOMETPUN C OKPYKAOLUM MUPOM;

dbopmmpoBaHME NpeacTaB/IeHMA O NPOCTPAHCTBEHHbIX GUTypaXx KaK O BarKHENLLNX
MaTeMATUYECKNX MOAENSAX, MO3BOAIOLLMX ONMCbIBATb U M3yYaTb pPasHble ABNEHUSA
OKPY’KaloLWEero Mnpa, 3HaHne NOHATMIMHOrO annaparta no pasaeny
«CtepeomeTpua» yuebHOro Kypca reomeTpuu;

dbopmmpoBaHME YMEHMA BNALETb OCHOBHbIMW NMOHATUAMM O MPOCTPAHCTBEHHDIX
durypax n ux oCHOBHbIMM CBONCTBAMM, 3HaHUE Teopem, DOPMYA U YMEHUE UX
NPUMEHSATb, YMEHUA A0Ka3blBaTb TEOPEMbI M HAXOAUTb HECTAHAAPTHbIE CNOCObbl
pelleHns 3a4ay;



bopMUpPOBaHME YMEHMS PACNO3HABATb Ha YepTeXKax, MOAENAX U B peaNbHOM
MWPE MHOTOrPaHHUKM M Tena BpaLLeHUs, KOHCTPYMPOBaTb reoMeTpuYeckne
MoAenu;

dbopmmpoBaHME NOHNMMAHNA BO3SMOXKHOCTU aKCMOMATMUYECKOTO NOCTPOEHMSA
MaTeEMaTUYECKUX TeopUin, pOpMUPOBAHNE MOHMMAHUA POSIN AKCUOMATUKN NPU
NPOBEeAEHUM paCCyXKAEHNI;

dbopMUpoBaHME YMEHUSA BNAAETb METOAaMWN AOKA3aTENbCTB M a/ITOPUTMOB
peleHnsa, YMeHNs UX NPUMEHATb, MPOBOAUTbL A0Ka3aTe/lbHble PacCy»KAeHUA B
X0/4e pelleHNs CTepeoMeTPUYECKMX 3aa4 M 3334 C MPaKTUYECKMM
coaeprkaHnem, popmmpoBaHMe NpeacTaBaeHna 0 HeobXxoaMMOCTH
[l0Ka3aTeNbCTB NP 060CHOBaHUN MaTEMATUUYECKUX YTBEPIKAEHUIA U POU
aKCMOMATMKM B NPOBeAEeHUN AeYKTUBHbIX PacCyXAeHN;

pPa3BUTUE N COBEPLLUEHCTBOBAHME UHTENIEKTYaNbHbIX M TBOPYECKMX CNOCOBHOCTEN
obyyaloLmMxcs, NO3HaBaTEIbHOM aKTUBHOCTM, UCCNeA0BaATENbCKUX YMEHWH,
KPUTUYHOCTU MbILLIIEHUSA, MHTEPECA K U3YYEHUIO FTeOMETPUM;

dopmupoBaHmne PyHKLNOHAIbHOMN FIPAMOTHOCTU, PeNEBAHTHON FrEOMETPUN:
YMEHUSA pacrno3HaBaTb NPOSABAEHUA FEOMETPUYECKUX NMOHATUI, 0OBEKTOB U
3aKOHOMEPHOCTEM B peasibHbIX YXM3HEHHbIX CUTYaUMAX U MPU U3YYEHUUN SPYTUX
y4ebHbIX NpeaMeToB, NPOABAEHNA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN,
MOAENNPOBAHMA peasibHbIX CUTYaALMIN, NUCCAea0BaHNSA NOCTPOEHHbIX MOAEeNeN,
MHTEpPNpeTauyMm NONYYEeHHbIX Pe3yNbTaToB.

OCHOBHbIMM coAEeprKaTeNbHbIMU NMHUAMM y4ebHOro Kypca «f'eometpua» B 10-11
Knaccax AsnawTca: «[pamble U NAOCKOCTU B NPOCTPaHCTBE», «MHOrorpaHHUKNY,
«Tena BpaweHnA», «BeKTopbl U KOOPAMHATbLI B MPOCTPaHCTBE», «[]BUXKEeHUA B
NPOCTPaHCTBEN.

CdopmynumnposaHHoe Bo PIOC COO TpeboBaHUE «YyMeETb ONEPUPOBaTb
NOHATUAMMY, PpeNeBaHTHbIMU FreOMETPUN Ha yrnybnéHHOM ypoBHe 0byyeHMA B
10-11 Knaccax, OTHOCUTCA KO BCEM COAEPKATENbHbIM IMHMAM y4ebHOro Kypca, a
bopmMnpOBaHNE NOTUYECKNX YMEHUN pacnpeaensieTca He TONbKO No
coaepKatesibHbIM IMHUAM, HO 1 No rogam obydyeHua. CogeprkaHue
06pa3oBaHMsA, COOTBETCTBYIOLLEE NPEeAMETHbIM pe3y/ibTaTaM OCBOEHMS
dPepepanbHoi paboyen nporpammel, pacnpeaenéHHbIM no rogam obyyeHus,



CTPYKTYPMPOBAHO TaKMM 06pa3om, 4TOObl KO BCEM OCHOBHbIM, MPUHUMUMMUA/bHBIM
BOMpocam obyyatowwmeca obpaLLanmcb HeEO4HOKPATHO. ITO No3BONAET
OpraHM30BaTb OBNAAEHME FTEOMETPUUYECKMMMU MOHATUAMMU U HaBbIKamMm
nocnenoBaTe/ibHO M NOCTynaTesIbHO, C CObAtoAeHMEM NPUHLMNG
NPeemMCcTBEHHOCTU, @ HOBble 3HaHWS BK/KOYaTb B 0OLLYIO CUCTEMY FrEOMETPUYECKMX
npeacTaBAeHNM 06yYaOLWNXCA, paclumMpana 1 yraybnas e€, obpasysa NpoyHble
MHOYEeCTBEHHble CBA3M.

MNepexoa K U3y4eHUto reoMeTpum Ha yrnybn1EHHOM YPOBHE NO3BOJISIET:

co3aaTtb ycnosua ana gupodepeHumaumnm obyyeHunsa, nocTpoeHms
NHAMBUAYANbHbIX 06pa3oBaTeNbHbIX Nporpamm, obecneyntb yraybaéHHoe
N3y4yeHne reomMeTpun Kak cocTaBaatowen yyuebHoro npeameta « MatemaTnka;

NOArOTOBUTb OOYYAOLWLMXCA K MPOAOIKEHNIO U3YYEHUA MAaTEMATUKM C YYETOM
Bbibopa 6yayuwen npodpeccmun, obecneuynBan NpeemCcTBEHHOCTb MeXKAay 06LWmMm U
npodeccuoHanbHbiM 06pa3oBaHMEM.

Ha n3yyeHune yuyebHoro Kypca «feomeTpua» Ha yrnybEHHOM ypPOBHE OTBOAMUTCSA
204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3
Yyaca B Hegen).



COAEPAHUE OBYYEHUA

10 KN1ACC

MpAamble U NOCKOCTU B NPOCTPaHCTBE

OCHOBHbIe NOHATMA CTepeomeTpun. TouKa, npAamaan, N10CKOCTb, NPOCTPAaHCTBO.
MoHATME 06 aKCMOMaTUYECKOM NOCTPOEHUU CTepeomMeTpPpmnUn: akCMoMbl
CTepeoMeTpUn n cneacTtema U3 HUX.

B3aMmHoe pacnonoxkeHne NpAMbIX B MPOCTPaAHCTBE: NepeceKatomecs,
napasnsiesibHble U CKpelwmBatoLmecs npamble. NpuU3HaKM CKpeLLnBaoLWmxca
npsmbix. MapannenbHOCTb NPSAMbIX U NJIOCKOCTEM B NPOCTPAHCTBE: NapaniesbHble
npAMble B MPOCTPAHCTBE, Napan/ieIbHOCTb TPEX NPAMbIX, NapPanNesibHOCTb
NPSAMON M NNOCKOCTU. MapannenbHoe U LeHTPaNbHOE NPOEKTUPOBaHUe,
n3obparkeHue ¢ouryp. OCHOBHbIE CBOMCTBA NapanaiesibHOro NPOEKTUPOBAHMS.
N306parkeHne puryp B napannenbHOM NpoeKkuumn. Yribl C COHanpaBaeHHbIMU
CTOPOHaMMU, Yron Mexay nNpamMbIMU B NpocTpaHcTee. MapannenbHoCcTb
NJIOCKOCTEMN: NapannenbHbie MNJI0CKOCTU, CBOMCTBA NAapas/ie/ibHbIX NIOCKOCTEN.
MpocTeliwne NPoCTPaHCTBEHHbIE GUrypbl HA NJIOCKOCTU: TETPA3AP,
napannenenunesn, NOCTPOEHUE CEYEHUA.

MepneHANKYNAPHOCTb NPAMOM M NAOCKOCTU: NEPNEHANKYNAPHbIE NPSAMbIE B
NPOCTPaAHCTBE, NPAMbIe NapansiesibHble U NePNeHANKYAAPHbIE K NOCKOCTH,
NPU3HaK NepneHaNKYIAPHOCTU NPAMOIM U NIOCKOCTU, TEOPEMA O NPAMON
nepneHAMKyNspHOM NAocKocTU. OpTOroHaibHOE NPOEKTUPOBaHME.
MepneHAMKYNAP U HAaKOHHbIE: PACCTOSIHME OT TOYKM 4,0 NJIOCKOCTU, PAcCTOAHME
OT NPAMOM A0 NIOCKOCTU, NPOEKLMA GUrypbl Ha NIOCKOCTb.
MepneHANKYNAPHOCTb NNOCKOCTEN: NPU3HAK NepneHANKYNSPHOCTU ABYX
nnockocten. Teopema o TPEX NnepneHAnKynspax.

Yrbl B NPOCTPAHCTBE: YIroa MeXAy NPAMOI M NNOCKOCTbIO, ABYTrPAHHbIN yron,
JIMHEWNHbIN Yyron ABYrpaHHOro yrna. TpéxrpaHHbIA U MHOTOTPaHHbIE YI/bl.
CBOWCTBA NJIOCKMX Yr/10B MHOTOrpaHHoro yrsia. CBOMCTBA NIOCKUX U ABYTPAHHbIX



Yr10B TPEXTPAHHOIO yrna. Teopembl KOCUHYCOB U CUHYCOB /1 TPEXIPAHHOTIO
yrna.

MHororpaHHUKHU

Buabl MHOrorpaHHMKOB, pa3BEpPTKA MHOrorpaHHuka. lNpusma: n-yronbHas
npu3ma, NPAManA U HAKIOHHAA NPU3Mbl, BOKOBaA U NOJIHAA NOBEPXHOCTb NPU3MbI.
Mapannenenunen, NPAMOYro/ibHbIA Napannenenunes n ero CBOMCTBA.
KpaTtyanwme nytm Ha NOBEPXHOCTM MHOrOrpaHHUKa. Teopema dnnepa.
MpocTpaHcTBEHHaA Teopema Mudaropa. NMupammaa: n-yronbHasa nMpamuaa,
NpaBUAbHAA U yceY€HHas nupamuabl. CBolicTBa pébep 1 6OKOBbLIX FpaHel
NpaBUAbHOM NMpPamuabl. MpaBUAbHbIE MHOTOrPAHHMKKW: NPABU/IbHAA MPU3Ma U
NpaBUAbHAA NUPaMUAA, NPaBUIbHAA TPEYro/ibHAA NMPaMMAA U NPABUIbHbIN
TeTpasap, Kyb. MpeactaBneHne o NpaBUIbHbIX MHOFOrPAHHMKaX: OKTasAp,
[o4eKasap v nkocasap.

BblumcneHmne snemeHTOB MHOTOrpaHHMKOB: pé€bpa, AnaroHanm, yrabl. Naowagb
6OKOBOW NOBEPXHOCTU MU MOSHOM NOBEPXHOCTU NPAMOWN NPU3MbI, NIOLLAAb
OCHOBaHMM, Teopema 0 6OKOBOM NOBEPXHOCTU NPAMON Npu3msbl. Maowaab
6OKOBOI MOBEPXHOCTU M MOBEPXHOCTU NPABUNBHOM NMPAMUAbI, TEOPEMA O
naowaan yce4éHHOM Nnnpammabl.

CMmMmeTpuMs B NPOCTPAHCTBE. D1IEMEHTbI CUMMETPUM NPABUAbHbIX
MHOTrorpaHHMKoOB. CUMMETpPMA B NPaBUIbHOM MHOTOrPaHHUKE: CUMMETPUS
napannenenunena, CMMMETPUA NPaBUAbHbIX NPU3M, CUMMETPUA NPABUIbHOM
nupammabl.

BeKTopbl U KOOPAUHATbI B NPOCTPAHCTBE

MOHATUA: BEKTOP B NPOCTPAHCTBE, HY/1I€BOM BEKTOP, A/IMHA HEHY/1IEBOr0 BEKTOPA,
BEKTOPbI KONIMHEeapHbIe, COHanpaB/ieHHbIe 1 MPOTUBOMOIOKHO HanpaB/eHHbIe
BEKTOpPbl. PaBeHCTBO BEKTOPOB. [1eCTBMA C BEKTOPAMMU: CNIOKEHMUE U BblYMTAHUNE
BEKTOPOB, CYMMa HECKO/IbKMX BEKTOPOB, YMHOMEHMNE BEKTOPA Ha YMC/O.
CBOICTBA CNIOXKEHUA BEKTOPOB. CBOMCTBA YMHOMKEHMUSA BEKTOPA Ha YMC/O.
MoHATUE KoMNAaHapHble BEKTOPbI. MPpU3HAK KOMMNNAHAPHOCTU TPEX BEKTOPOB.
MpaBuno napannenenunesa. Teopema o pas/ioXKeHMUM BEKTOPA NO TPEM
HEKOMM/IaHapHbIM BeKTopaM. MpsAMoyronbHaa cMcTema KoopamHarT B
npocTtpaHcTee. KoopanHaTbl BeKTopa. CBA3b MeXAy KoopauHaTaMu BEKTOpA U



KoopAnHaTaMM To4eK. Yron mexay Bektopamu. CKanapHoe npousseneHme

BEKTOPOB.

11 KN1ACC

Tena BpaweHuan

MOHATUA: UMAUHAPUYECKAA NOBEPXHOCTb, KOHMYECKAsA NOBEPXHOCTD,
chepunyeckan NnoBepxHoOCTb, 0bpasyloLme noBepxHocTen. Tena BpalleHus:
LUMANHAP, KOHYC, YCEYEHHbIN KOHYC, cdepa, Wwap. BsaumHoe pacnonoxeHune
chepbl U NNOCKOCTH, KacaTeNbHasA NAOCKOCTb K chepe. M3obparxkeHune ten
BpaLLEeHMA Ha NI0CKOCTU. Pa3BEpTKa UMAMHAPA U KOHyca. CummeTpua cdepbl u
lwapa.

O6bEm. OcHOBHbIe cBOMiCcTBa 06bEMOB Ten. Teopema 06 06béEMme
NPAMOYro/ibHOro napannenenunena n cneactTema U3 Heé. O6bEM Npssmoi n
HaKNOHHOM NPU3MbI, UMANHAPA, NTUPaMUabl MU KOHyca. O6bEM LWapa 1 WapoBoro
CermeHTa.

KomburHauum Ten BpalleHNs N MHOTorpaHHMKOB. NpM3ma, BNnMcaHHana B LMAUHAP,
OnMcaHHan OKoJI0 uMAnHApa. NepeceyeHne chepbl M Wapa € NIOCKOCTbIO.
KacaHue wapa 1 chepbl NI0CKOCTbIO. MOHATUE MHOrOrPaHHMKa, ONMCAHHOrO
oKono cohepsbl, chepbl, BMIMCAHHOW B MHOTOrPaHHWUK UK TeNo BpaLleHus.

Mnowaab NOBEPXHOCTU LUMANHAPAE, KOHYCa, Naowaab chepbl U €€ YacTen.
Mopobue B npoctpaHcTBe. OTHOWEHWE 06BEMOB, NOWAAEN NOBEPXHOCTEN
noAobHbIX dpuryp. NMpeobpasoBaHme nogobus, romoteTua. PeweHme 3a4a4 Ha
NJIOCKOCTU C UCMO/Ib30BAHUEM CTEPEOMETPUYECKUX METOA,0B.

MocTpoeHue ceyeHUin MHOTOrPaHHUKOB U1 TeN BPALLEHUSA: CEYEHUN LUAMHAPA
(napannenbHo 1 NepneHAMNKYNAPHO OCK), CeYeHUs KOoHyca (napannenbHblie
OCHOBAHMUIO M NpoxogdaLLmMe Yepes BePLUUHY), CeYeHUA Wapa, MeToabl NOCTPOEHMUA
CEeYEeHMN: MeToA CNefoB, METOA BHYTPEHHEro NPOEKTUPOBAHUA, MeToA NepeHoCa
ceKyuiei NAoCKOCTHU.

BeKkTopbl U KOOPAUHATbI B NPOCTPAHCTBE



BekTopbl B NnpocTpaHcTBe. Onepaunn Hag BEKTOpaMn. BeKTOpHOE YMHOXKeHMe
BeKTOpoB. CBOMCTBA BEKTOPHOIrO YMHOXeHUsA. NpaMoyroabHas cuctema
KOOpAWHAT B NpocTpaHcTBe. KoopanHaTtbl BeKTopa. PasfioxKeHne BeKTopa no
6a3uncy. KoopanMHaTHO-BEKTOPHbIN MeToA NpU PeLleHUn reoOMeTPUYECKMX 3a4au.

[BUXKEHUA B NPOCTPAHCTBE

[ABuXKeHnA npocTpaHcTBa. OTobparkeHuA. [ABUKeHUA 1 paBeHCTBO ¢puryp. Obuwme
CBOWCTBA ABUXEHMI. Buabl ABMXKEHUIN: NapannenbHbin NEPEHOC, LEeHTPa/ibHaA
CMMMETPUA, 3epKasbHAA CUMMETPUSA, MOBOPOT BOKPYT NpAMoN. Npeobpa3zoBaHua
nogobusa. Npamas n chepa dinnepa.



NNAHUPYEMDIE PE3Y/IbTATbl OCBOEHUA YHYEBHOIO KYPCA «TEOMETPUA»
(YTNYBNEHHbIXA YPOBEHb) HA YPOBHE CPEAHEIO OBLLErO OEPA3OBAHUA

NIMYHOCTHbDIE PE3Y/IbTATDI

1) rpa)kaaHCKOe BOCNUTaAHUE:

chOPMMUPOBAHHOCTb rPaXKAaHCKOM NO3MLUMK 0byYatoLLLEroca KaK aKTUBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIMCKOro obLiecTsa, NpeacTaB/ieHne o
MaTeMaTUYECKUX OCHOBAX GYHKLMOHMUPOBAHUA Pa3/INYHbIX CTPYKTYP, ABNEHU,
npoueayp rpaskaaHckoro obuiectsa (BbiIbopbl, ONpochkl U Apyroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHBIMW MHCTUTYTAMKU B COOTBETCTBUM C UX
OYHKUMAMM M Ha3HAYEHMEM;

2) naTpMoTUUECKOe BOCNUTaHMe:

chOPMUPOBAHHOCTb POCCUICKOM FPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHMUA K
NPOLLIOMY M HacTOALWEMY POCCUIACKON MaTEMATUKM, LLEHHOCTHOE OTHOLLIEHME K
AOCTUKEHUAM POCCUNCKMX MAaTEMATUKOB U POCCUMNCKON MaTEMATUYECKOM LLIKO/IbI,
MCNONb30BaHUE ITUX AOCTUNKEHWUIM B APYTrUX HayKax, TEXHOIOTUAX, chepax
3KOHOMMKMU;

3) AYXOBHO-HpPaBCTBEHHOE BOCNUTaHUe:

OCO3HaHME AYXOBHbIX LEHHOCTEN POCCUNCKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOrO CO3HaHMSA, STUYECKOro NoBeAEHUS, CBA3AaHHOIO C NPAKTUYECKUM
NPUMEHEHNEM AOCTUKEHUN HAYKN N AeATENIbHOCTbIO Y4EHOr0, OCO3HaHMe
JINYHOTO BKN1aZa B MOCTPOEHME YCTOMUYMBOrO byayuiero;

4) scTeTUYECKOe BOCNUTAHUE:

3CTeTUYECKOE OTHOWEHNE K MUPY, BKNHOYAA 3CTETUKY MaTEMATUYHECKUX
3aKOHOMepHOCTeIz, O6'beKTOB, 3a4au, peLLIeHI/Il\;I, paCCVH(,D,EHMl;'I, BOCNPUNUMUYNBOCTb
K MaTemaTnu4eCKMm acneKtam pa3in4HbiX BUAOB UCKYCCTBa,

5) pusnueckoe BocnuTtaHume:



chOPMMPOBAHHOCTb YMEHUS NPUMEHATb MaTEMATUYECKME 3HAHMA B MHTEpecax
340poBOro n 6esonacHoro obpasa *KM3HU, OTBETCTBEHHOE OTHOLLEHWNE K CBOEMY
30p0BbI0 (340p0BOE NUTAaHNE, COANAHCUPOBAHHBLIN PEXUM 3aHATUN U OTAbIXA,
perynapHan pusnyeckan akTMBHOCTb), GU3NYECKOE COBEPLUEHCTBOBAHNE NpPU
3aHATUAX CNOPTUBHO-0340POBUTE/IbHOM AEATENBHOCTbIO;

6) TpyaoBOe BocNUTaHMe:

FOTOBHOCTb K TPyAY, OCO3HaHWEe LEeHHOCTUN TpyAonobua, MHTepec K pasInyHbIM
cdepam npodeccnmoHaNbHOM AeATENIbHOCTU, CBA3AHHbIM C MaTEMATUKOMN U eé
NPUNOXKEHMAMM, YMEHNE COBEPLLUATb OCO3HAHHbIN BbibOp byayuieit npodeccum u
pPeann3oBbIBaTb COOCTBEHHbIE }KU3HEHHbIE M/1aHbl, FOTOBHOCTb M CNOCOBHOCTbL K
MaTeMaTU4yecKoMy 06pa3oBaHMI0 M CaMO06Pa30BaHMIO HA NPOTAXKEHUM BCEW
YKM3HW, FTOTOBHOCTb K aKTMBHOMY Y4aCTMIO B PELLUEHMWN NPAKTUYECKMX 3a4au
MaTeMaTUYEeCKOM HanpaBNEeHHOCTY;

7) akonoruyeckoe BoCNUTaHue:

chOPMUPOBAHHOCTb IKONIOTMYECKOM KYNbTYPbl, MOHMMaHWNE BAUAHUSA COLMANBHO-
3KOHOMMYECKMX NPOL,ECCOB Ha COCTOsIHUE NPUPOLAHOM U COUMaNbHOM cpeapbl,
OCO3HaHUWe rnobasibHOro XxapakTepa 3KOA0rMYEeCKNX Npobaem, opueHTaums Ha
NPUMEHEHNE MaTeMATUYECKUX 3HAHMIN ANA pelleHunAa 33434 B obnactu
OKpYyrKatoLen cpeabl, N1aHMPOBaHNE NOCTYNMKOB U OLEHKN UX BO3MOXKHbIX
NoCneACTBUM ANA OKPYXKAKOLLEN cpeapbl;

8) LeHHOCTM Hay4YHOro No3HaHuA:

chOpPMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKU U OOLLECTBEHHOM NPAKTUKM, MOHUMaHWNE
MaTeEMaTUYECKOM HAaYKM KaK chepbl Yes10BeYECKOM AeATeNbHOCTH, 3TaNoB eé
Pa3BUTUA U 3HAYMMOCTMU 414 Pa3BUTUA LMBUAN3ALNM, OBNALEHNE A3BIKOM
MaTEMATUKMN U MAaTEMATUUYECKOM KyNbTypOM Kak CPeACcTBOM MO3HAHUA MUPa,
FOTOBHOCTb OCYLLECTB/ATb NPOEKTHYIO N UCCIeA0BaTeNbCKYIO AeATeIbHOCTb
MHAMBUAYANIbHO U B rpynne.

METANPEOMETHbIE PE3Y/IbTATbI



MNo3HaBaTenbHble YHUBEPCA/ibHble yuebHble AencTBua
ba3oBble noruyeckue gemncrema:

BbIABAATb U XapPaKTepM30BaThb CYLLECTBEHHbIE NPU3HAKM MAaTEMATUYECKUX
06BEKTOB, MOHATUI, OTHOLLUEHUI MeXAY NOHATUAMMU, GOPMYINPOBATb
onpeseneHna NOHATUN, YCTAHABIMBATb CYLLECTBEHHbIM NPU3HaK KnaccuduKkaumm,
OCHOBaHMA ANA 0606LeHMA N CPaBHEHUA, KPUTEPUM NPOBOAMMOTIO aHAIN3a;

BOCNPUHMMATb, GOPMYIMPOBaTb U NPe0bpPa3oBbIBaTh CYKAEHUS:
yTBEPAUTE/IbHbIE U OTPULATENbHBIE, EANHUYHbIE, YAaCTHbIE M 06LME, YCII0BHbIE;

BbIABNATb MaTeMaTUYeCKMEe 3aKOHOMEPHOCTH, B3aMMOCBA3N MU NPOTUBOPEYMA B
daKTax, 4aHHbIX, HAONIOAEHUAX U YTBEPKAEHMAX, MpeanaraTb KPUTEPUN ONA
BblAB/IEHNA 3aKOHOMEPHOCTEN M NPOTUBOPEYNNA;

AeNnaTb BbIBOAbI C MICNO/Ib30BaHNEM 3aKOHOB 1OTUKU, AeAYKTUBHbIX U
MHAYKTUBHbIX YMO3aK/IIOYEHUIM, YMO3aKAUYEHWNI NO aHANOrmu;

NPOBOAMUTb CAMOCTOATE/NIbHO A,0KA3aTENbCTBA MAaTEMATUYECKNX YTBEPKAEHUM
(NpAMble 1 OT NPOTMBHOrO), BbICTPAMBATb apryMmeHTauuto, NpMBOAUTb NPUMEPDI U
KOHTpNpumepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXKAEHUA N BbIBOAbI;

BblIGBUpPaTb cnocob peleHna yuebHoM 3aaa4m (CpaBHMBATb HECKO/IbKO BAPUAHTOB
peweHua, BbIbUpaTb Hanbonee NoaxoAALLMMA C Y4ETOM CAMOCTOATENbHO
BblAE/IEHHbIX KpUTEPMEB).

ba3oBble uccnegoBartesibckue AencTBuA:

MCNO/1Ib30BaTb BONPOCHI Kak UCCNeA0BaTeNIbCKUIA MHCTPYMEHT NO3HAHMUS,
bopmynumpoBaTb BONPOCHI, GUKCUpYIOLME NPOTUBOPEUNE, Npobaemy,
yCTaHaB/AMBATb UICKOMOE U JaHHOe, pOPMUPOBaTL FMMNOTE3Y, apryMEHTUPOBATbL
CBOIO NO3MLNIO, MHEHMUE;

npoBOAUTb CaMOCTOATE/IbHO CI'IIIaHVIpOBaHHbe/‘I dKCNepunmeHT, nccnengosaHune no
YyCTaHOB/1EHUIO ocobeHHOoCTe MaTeMATUYECKOTO 06'b€KTa, ABNEeHUNA, npoLecca,
BbIAABNEHWNIO 3aBUCUMOCTEN mexay O6'beKTaMI/1, ABneHnAmMun, npoueccamu,

camocToATenbHo popmMmynmpoBaTb 0606LEHNA M BbIBOADBI MO pe3y/ibTaTam
npoBeAEHHOro Hab o aeHUA, UccefoBaHMA, OLEHMBATb AOCTOBEPHOCTb
MNONYYEHHbIX Pe3y/IbTaTOB, BbIBOAOB U 0606LLEHUI;



NMPOrHO3nMpoBaTb BO3MOXHO€E pa3BUTUE npouecca, a Takxe BblABUITaTb
npeanonoxeHmAa o ero pa3snT B HOBbIX YC10BUAX.

Pa6ota c uHpopmauueii:

BbIABAATL AePUUUTbI MHGOPMALMN, AAaHHbIX, HEOOXOANUMbIX AN1A OTBETA Ha
BOMNPOC U A/18 peLlleHun 3a4a4u;

BbIGBUPaATb MHGOPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUMNOB, aHAaNMU3MPOBaTb,
CUCTEMATU3NPOBATb U MHTEPNPETUPOBATL MHPOPMALMIO PA3INYHBIX BUAOB U
bopm npeacTaBieHUs;

CTPYKTYpUpoOBaTb MHGOPMaALMIO, NPeACTaBAATb €€ B pa3INdHbIX Gopmax,
MNNOCTPUPOBATb rpadUYecku;

OLEHUBaTb HAAEKHOCTb MHGOPMALMKM NO CAMOCTOATENIbHO CHOPMYTMPOBAHHBIM
KpUTepuaMm.

KoMmmyHUKaTUBHbIE YHMBEpPCa/bHble yYebHble aeincTema
O6uweHue:

BOCNPUHUMATb U (I)OpMY/'IVIpOBaTb CyXKaeHnAa B COOTBETCTBUU C YCNTOBNAMU U
uenamu O6LLI,€HVI$I, ACHO, TOYHO, r’PAaMOTHO BblpaXaTb CBOKO TOYKY 3peHNA B
YCTHbIX N MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHMA NO XOA4Y peLleHnA 3a4a4N,
KOMMEHTHUPOBATb I'IO!'IyLIeHHbIﬁ pe3ynbTarT,

B Xo4e 06CyKAeHMA 3a4aBaTb BOMNPOCHI MO CyLLECTBY 06CY*KAaEMON TEMbI,
npobaembl, pelaemMoit 3a4a4m, BbICKa3blBaTb NAEMN, HALENEHHbIE HA NOUCK
PeLLeHNA, CONOCTAaBAATb CBOU CYXKAEHUA C CYXKAEHUAMMN APYTUX YYaCTHUKOB
Ananora, obHapy»KMBaTb pa3nyme n cxoACcTBO NO3ULIMIA, B KOPPEKTHON popme
bopmMynnpoBaTb PA3HOINACKUA, CBOWN BO3PAXKEHUA;

NpeacTaBAATb Pe3yNbTaTbl PeWEHUA 3a4a4n, SKCNePUMEHTa, NCCNen0BaHMs,
NPOeKTa, CaMOoCTOATENbHO BbIGUpaTb GOopMaT BbICTYN/IEHNA C Y4ETOM 33434
npes3eHTauum n 0CObeHHOCTEN ayaAUTOPUMN.

PerynatusHble yHMBepcabHble yyebHble peiicTBuA



CamoopraHmsayumsa:

COCTaB/IATb N/1aH, aATOPUTM pPeLleHMA 3a43a4M, BbiIbMpaTb CNOCO6 peLLueHns ¢
YYETOM MMEIOLLUXCA PECYPCOB U COBCTBEHHbIX BO3MOMKHOCTEMN, apryMeHTMPOBaTb
N KOPPEKTMPOBATb BAPUAHTbI PELLEHUI C YYETOM HOBOW MHPOPMALLUN.

CaMOKOHTpOI'Ib, 3MOLI,MOHal'IbeIﬁ UHTENNEeKT:

BNlaZleTb HaBblKaMM NO3HaBaTe/IbHOM pedIeKCUM KaK OCO3HAHUA COBEPLUAEMbIX
NEeNCTBUIA U MbICIUTENbHbIX NPOLLECCOB, UX PE3YNbTATOB, BNAaAeTb cnocobamm
CaMONpPOBEPKU, CAMOKOHTPONA NPOLLECCa U pe3y/ibTaTa pelleHuns
MaTeMaTUUYeCKOM 3a4a4u;

npeaBMaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PeLLEHNM 3a4a4M,
BHOCUTb KOPPEKTUBDLI B A€ATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENLCTB, AAHHbIX,
HanMAeHHbIX OWKMHOK, BbIABNEHHbIX TPYAHOCTEWN;

OLEeHMBaTb COOTBETCTBME Pe3yibTaTa LLe/IM U YCNOBUAM, 06bACHATb MPUUMHbI
AOCTUXEHUA U HeAOCTUNKEHNS Pe3ybTaToB AeATe/IbHOCTU, HAaXO4MUTb OLIMOKY,
[laBaTb OLEHKY NPUOBPEeTEHHOMY OMbITY.

CoBmecTHaA AeATeNIbHOCTb:

MOHMMaTb U UCMO/Ib30BaTb NPENUMYLLECTBA KOMAHAHOW U MHANBUAYANbHOM
PaboTbl NPU peleHnn y4ebHbIx 3a4a4, NPUHUMATL Le/ib COBMECTHOM
[eATeNbHOCTU, NNaHNMPOBaTb OPraHM3aLUMIo COBMECTHOM paboTbl, pacnpeaenaTtb
BMAbI paboT, AOoroBapuBaThCs, 06CYKAaTb NPOLLECC U pe3yabTaT paboThl,
0606LaTb MHEHMA HECKOJIbKUX Nt0AEN;

y4acTBOBaTb B rpynnoBbix ¢popmax paboTbl (06cyaeHns, 0OMeH MHEHUN,
«MO3rOBbI€ LUTYPMbI» U UHbIE), BbINOAHATb CBOIO YacTb PaboTbl
KOOPAMHMPOBATb CBOU AENCTBUA C APYTMMU Y1€EHAMMN KOMaHAbI, OLEHNBATb
KayecTBO CBOEro BK/a1a4a B 06LWMin NpoAYyKT NO Kputepmam, chopmyMpoBaHHbIM
Y4aCTHMKAMM B3aMMOLENCTBUSA.

NPEAMETHbIE PE3Y/IbTATDI



K KoHuy 10 Knacca obyyatowmmncs HayumTca:

e cB060OAHO ONepmMpoBaTb OCHOBHbIMUW NOHATUAMMU CTEPEOMETPUM NPU
peleHnn 3a4a4 U NPoBeAEHUM MAaTEMATUUYECKUX PACCYKAEHWUN;

® [NPUMEHATb aKCMOMbI CTEPEOMETPUN N CheaCTBNA U3 HUX NMPU pelleHnn
reomeTpnyecknx 3sagay,

e KnaccudmunpoBaTb B3aMMHOE PacnooKeHne NPAMbIX B MPOCTPAHCTBE,
N/IOCKOCTEN B NPOCTPAHCTBE, MPAMbIX U NIOCKOCTEN B MPOCTPAHCTBE;

e (BO6OAHO ONepMpoBaTb MOHATUAMM, CBA3AHHBIMU C YI1aMM B
NPOCTPAHCTBE: MeEXAY NPAMbIMM B MPOCTPAHCTBE, MEXKAY NPAMON U
NIOCKOCTbIO;

® CBO6OAHO onepupoBaTtb NOHATUAMMU, CBA3aHHbIMU C MHOTOrpaHHUKamu,

e cB06OAHO pacno3HaBaTb OCHOBHbIE BUAbI MHOFOFPaHHUKOB (MpU3mMa,
nuMpamuaa, NPSAMOYro/ibHbIA Napannenenunes, Kyo);

® KnaccudmumpoBaTb MHOFOrPaHHUKMK, BbIBMpPaA OCHOBAHMA onA
KnaccuduKaunm;

® CBO6OAHO onepunpoBaTtb NOHATUAMU, CBA3aHHbIMU C Ce4eHnem
MHOrorpaHHMKoOB NAOCKOCTbIO,

® BbINO/IHATbL NapannenbHoe, LEeHTPaIbHOE U OPTOroHAbHOE
NpPOeKTUpPoBaHMe PpUryp Ha NJIOCKOCTb, BbINOAHATb U306paxkeHna ¢puryp
Ha NNOCKOCTU;

® CTPOWUTb CEYEHWUA MHOFOrPaHHUKOB PA3INYHbIMU METOAAMM, BbINOAHATD
(BbIHOCHbIE) NNOCKME YEPTEKM U3 PUCYHKOB MPOCTbIX OOBEMHbIX PUryp:
BMA, CBEpXY, COOKY, CHU3Y;

® BbIYMCAATL NNOLLAAM NOBEPXHOCTEN MHOFOrPaHHUKOB (MpMU3ma,
nMpammaa), reoMeTpUYecKmx Ten ¢ npumeHeHnem popmyn;

® CBO6OAHO onepunpoBaTtb NOHATUAMU: CUMMETPUA B NPOCTPAHCTBE, LLEHTP,
OCb U NMNNOCKOCTb CUMMETPUN, LEHTP, OCb U NMNZTOCKOCTb CUMMETPUN

durypel;



cBob604HO ONepmnpoBaTb NOHATUAMMU, COOTBETCTBYHOLWMMM BEKTOPAM U
KOoopAMHaTaM B NPOCTPAHCTBE;

BbIMOJZIHATb AEVICTBMFI Ha/d BEKTOPaMy,

pelwaTb 334241 Ha A0Ka3aTeNbCTBO MaTeMaTUYECKUX OTHOLLEHWUI U
HaxoXAeHMe reoMeTPUUYECKMUX BENTNYUH, MPUMEHAA U3BECTHbIE METOAbI
NpW pelleHnn maTemaTUYecKmx 3a4a4 NOBbILLEHHOTO M BbICOKOTO YPOBHA
CNOXHOCTY;

NPUMEHSATbL NPOCTENLLUNE NPOrPaMMHbIe CPeaCcTBaA U 3/IEKTPOHHO-
KOMMYHMKAUNOHHbIE CUCTEMBI NPU PELLEHNN CTEPEOMETPUYECKMX 33434,

N3BNEKaTb, NPeobpa3oBbIBaTb U MHTEPNPETUPOBATL MHGOPMALMIO O
MPOCTPAHCTBEHHbIX FEOMETPUUYECKUX DUTYypaXx, NPeACcTaBNEHHYIO Ha
yepTerKax U PUCYHKaXx;

NPUMEHATb NONYYEHHbIE 3HAaHMA Ha NPAKTUKE: CPaBHUBATb U
aHaNM3MpPoBaTb peasibHble CUTyaLUN, MPUMEHATb U3YUYEHHbIE NMOHATUA B
npouecce NoucKa pelleHma maTemaTmyeckn chpopmynnpoBaHHOM
npobaembl, MOAENNPOBATbL PEAsIbHbIE CUTYaLMU Ha A3bIKE TEOMETPUM,
MccaeaoBaTb NOCTPOEHHbIE MOAENU C UCMO/Ib30BAHNEM reOMETPUYECKUX
NMOHATUIN N TEOPEM, annapaTta anrebpsbl, pewaTtb NPaKTUYECKUE 3a4a4u,
CBA3aHHbIE C HAXOXAEHNEM reOMEeTPUUYECKUX BENYUH;

MMETb NpeacTaB/1eHUA 06 OCHOBHbIX 3Tanax Pa3BUTNA TEOMETPUN KaK
COCTaBHOW Y4acTu (IDYHﬂ,aN\eHTa Pa3BUTUA TEXHO/I0TUN.

K KoHuy 11 Knacca obyvatowminea HayumnTea:

cB0HOAHO onepupoBaTb NOHATUAMM, CBA3AHHBIMW C LLUIMHAPUYECKOMN,
KOHMYECKOM 1 chepnyeckomn NoBepxXHOCTAMM, 06BACHATL CNOCOObI
nony4vyeHus;

onepupoBaTb NOHATUAMM, CBA3AHHbIMM C TENAMWN BPALLEHUSA:
UMANHAPOM, KOHYCOM, CHepPOi 1 LLAPOM;

pacrno3HaBaTb Tena BpalleHua (ULMAMHAP, KOHYC, chepa v wap) u
06DBACHATL CNOCOObI NONYYEeHMA TeN BpalLeHus;

KI'IaCCM(I)MLI,VIpOBaTb B3aMMHOE pacnoanoxXeHune Cd)epbl N NNTOCKOCTH,



BbIYMCNATb BE/IMYNHBI 3N1E€MEHTOB MHOTOIPaHHUKOB M TeN BpaLLeHus,
06BEMbBI U NAOWAAN NOBEPXHOCTEM MHOTOrPaHHUKOB U TeN BPaLLEHUS,
reomMeTpUYECcKUx Ten ¢ npumeHeHnem dopmyn;

cB0604HO ONepmnpoBaTb NOHATUAMM, CBA3AHHBIMM C KOMBUHALUAMMK Ten
BpaLLEHMA U MHOTOrPAHHNKOB: MHOTFOrPaHHMK, BMUCAaHHbIN B chepy u
ONUCaHHBbIN OKoJ0 chepbl, chepa, BNIMCAHHAA B MHOFOrPaHHUK UK TENO
BpaLLeHus;

BbIYNCNATb COOTHOLLIEHNA MeXKAY NAoWaaaMmn NOBEPXHOCTEN U
o0b6bEmamm NoAobHbIX Ten;

n306paxKaTb M3ydyaemble GuUrypbl, BbIMOJHATL (BbIHOCHbIE) NNOCKKNE
YyepTeXn N3 PUCYHKOB NPOCTbIX 06 BbEMHbIX PUTYp: BUA CBEPXY, COOKY,
CHM3Y, CTPOUTb CEYEHMA TN BPALLEHUS;

M3B/JIEKaTb, MHTEPNPETUPOBATL U NPeobpa3oBbIBaTb MHGOPMALMIO O
NPOCTPAHCTBEHHbIX FEOMETPUYECKUX dUrypax, NPeacTaBNEeHHYIO Ha
yepTerKax U PUCYHKaXx;

CBO60,CI,HO onepunpoBaTb NOHATUEM BEKTOP B NMPOCTPAHCTBE,
BbIMOJIHATb onepaunn Had BEKTOPaAMU,
3a4aBaTb NJ1IOCKOCTb YypaBHEHNEM B AeKapTOBOﬁ cnucreme KoopauHar,

peLlaTb reoMeTpUUYEcKme 33134 Ha BbIYUC/IEHNE YINIOB MEXKAY NPAMbIMU
N NIOCKOCTAMM, BblYUCIEHME PACCTOAHUI OT TOYKKU A0 NJIOCKOCTU, B
LEeNoM, Ha NPUMEHEHNE BEKTOPHO-KOOPAMHATHOIrO MeToaa npu
pelweHnu;

cBob60HO onepnpoBaTb NOHATUAMM, CBA3AHHbIMU C ABUKEHNEM B
NPOCTPAHCTBE, 3HaTb CBOMCTBA ABUMKEHUN;

BbINO/IHATb N306paXKeHNA MHOTOTPAHHMKOB M Te1 BpaLLeHMA nNpu
napannenbHOM NepeHoce, LEHTPAIbHOM CUMMETPUU, 3E€PKa/IbHON
CUMMETPUK, NPU NOBOPOTE BOKPYT NpAMOi, NpeobpaszoBaHma noaobus;

CTPOUTb CEYEHUSA MHOTOTPAHHUKOB U TeN BPaLLeHMA: CeYeHUA UMAHAPa
(napannenbHo 1 NepneHAMKYNSPHO OCK), CEYEHUA KOHYCa



(napannenbHble OCHOBaHMIO M NPOXOAALLME Yepes BEPLUMHY), CeYeHUs
wapa;

MCMONb30BaTb METOAbl MOCTPOEHUA CEYEHWNI: METOA CNeA0B, METOA,
BHYTPEHHEro NPOEKTUPOBaHMUA, METOA NEePeHOCa CEKYLLEN NIOCKOCTH;

A0Ka3blBaTb reomMeTpunUveCcKkmne yteepxaeHuA;

NPUMEHATb reoMmeTpmyeckme GaKTbl ANA PeLeHNA CTEPEOMETPUYECKNX
3a4a4, Npeano/siaratoLmnX HECKObKO LWAroB pewweHus, ecnm ycnoBus
NPMMeEHEHUA 3a4aHbl B ABHOM N HEABHOM PpopMe,;

pewaTb 3a4a41 Ha A0Ka3aTe/IbCTBO MaTEMATUHECKUX OTHOLEHNN U
HaxoxXgeHmne reomeTpmnyeckmnx Be1IM4nH;

NPUMEHSATb NPOrPaMMHble CPeACTBA U 3/IEKTPOHHO-KOMMYHMKALMOHHblE
CMUCTEMbI NPU PELLEHUN CTEPEOMETPUYECKUX 3a4aY;

NPUMEHATb NOJIyYEHHbIE 3HAHMA HA NPAKTUKe: CPaBHMBATD,
aHaNN3MPOBaTb M OLLEHMBATb peanbHble CUTyauumn, NPUMEHATb
M3y4YeHHble NOHATUA, TEOPEMbI, CBOMCTBA B NPOLLECCE NOMCKA pPeLLleHns
MaTemaTn4eckm cpopmynpoBaHHOM Npobaembl, MOAENNPOBATD
peanbHble CUTyauMmM Ha A3blKe FTeOMETPUMN, UCCNeL0BaATb NOCTPOEHHbIE
MOZAENN C UCNO/Ib30BAHMEM FreOMETPUYECKUX NMOHATUIN U TEOPEM,
annapaTa anrebpbl, pewaTb NPaKkTUYecKMe 3a4a4m, CBA3aHHbIE C
HaxoXAeHMEM reOMETPUYECKMX BE/TIUYMH;

MMeTb NpeacTaBaAeHMA 06 OCHOBHbIX 3Tanax Pa3BUTUA FEOMETPUN KaK
COCTaBHOW YacTu pyHAAMEHTa Pa3BUTUSA TEXHONOTUN.



TEMATUYECKOE NNTAHUPOBAHUE

10 KNACC
Konunuyecrso yacos INEeKTPOHHbIe
No HaumeHoBaHue pasaenos U Tem (undposble)
n/n | nporpammbl Beero KoHTponbHble lpaktuueckue | g6pasosartenpHbie
pa6ortbi pa6ortbi pecypcbl

1 BBeneHune B cTepeomeTpumio 23 1
5 B3anmHoe pacnonoxkeHune npamblx B 6 1

NPOCTPaHCTBE
3 MNapannenbHOCTb NPAMbIX U 3

NJ0CKOCTEN B NPOCTPAHCTBE
4 MNepneHANKYIAPHOCTb NPAMbIX U 95

NJ0OCKOCTEN B NPOCTPAHCTBE
5 Yrabl n paccTtoAHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTOpbl B NPOCTpaHCTBE 12




MoBTOpeHMe, 0606LEeHME K
CUCTEMATU3ALLMA 3HAHWU

OBLLEE KOIMYECTBO YACOB IO NMPOrPAMME

102




11 KNACC

Konunuyectso yacos INEeKTPOHHbIe
Ne n/ HanmeHoBaHue pa3penos u tem (undposblie)
on/n
nporpammbl Beero KoHTponbHble | MpakTuueckne | ogpasosatesnbHble
pabotbl paboTbl pecypcbl
1 AHanuTnyeckaa reomeTpma 15 1
NoBTOpPEHMe, 0b60bLLEeHNE N
2 P HeRy 15 1
cMcTemaTtmsauma 3HaHUM
3 O6BEM MHOrorpaHHMKa 17 1
4 Tena BpaleHuA 24 1
c Mnowaam NoBepPXHOCTU U 06 bEMBI 9 1
KPYr/ibIX TN
6 [ABuxKeHunA 5 1
NoBTOpPEHMe, 0b6obLLIEHNE N
7 P H . 17 2
cMCcTeMaTm3auma 3HaHUM
OBLLEE KOJ/TMHECTBO YACOB MO NPOrPAMME | 102 8 0
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