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MNOACHUTE/IbHAA 3ANMNCKA

leomeTpua ABAAETCA OAHUM M3 6a30BbIX KYPCOB Ha YpoBHe cpegHero obuiero o6pa3oBaHuna, TaKk Kak
obecneymBaeT BO3MOMKHOCTb U3YYeHUA AUCLUMUMNINH eCTECTBEHHO-HAayYHOW HanpaBAeHHOCTUN U NPeaMeToB
rYMaHUTapPHOTO LMKAA. MOCKONbKY IorMyeckoe mbllwieHne, Gopmupyemoe npu nsydeHnm obyyarowmmmcs
MOHATUMHBIX OCHOB reOMETPUN, MPU A0KA3aTE/IbCTBE TEOPEM M MOCTPOEHUN LLEMOYKM JIOTMYECKMX
YTBEPKAEHUI NPU peLEeHNN TeOMETPUYECKUX 33a4, YMEHWE BbIABUIaTb U ONPOBEPraTb rMnoTesbl
HenocpeacTBEHHO MCMONb3YIOTCA NPU PeLeHnn 33434 eCTeCTBEHHO-HaYYHOro LMKAAE, B YaCTHOCTU GU3NYECKMX
3agau.

Llenb ocBoeHMa nporpammbl y4ebHoOro Kypca «feomeTpusa» Ha yrnyb1EHHOM YPOBHE — pa3BuTHE
MHAMBMAYANbHbIX CNOCOBHOCTEN 06yYaloLWMXCA NMPU U3YYEHUN TEOMETPUU, KaK COCTaBAAIOLLEN NPeaMEeTHOM
obnactn « MaTemaTuKa 1 MHbopmaTUKa» Yepes obecneyeHre BO3MOXKHOCTU NPUOBPeTEHUA N NCNONb30BAHUA
b6onee rnyboKNx reoMeTpUYeCcKMX 3HaHUN N AeUCTBUIA, cneundryHbIX reOMeTpUn, U He0BXoAMMbIX A5
ycnewHoro npodeccnoHanbHoro o6pasoBaHmA, CBA3aHHOTO C UCMOJIb30BAaHNEM MAaTEMATUKN.

MpUopPUTETHBIMM 3a4a4aMn Kypca reoMeTpun Ha yraybaEHHOM YPOBHE, PacLMPAIOLLMMUN U YCUANBAIOLWUMMN
Kypc 6a30BOro ypoBHs, AB/AKOTCSA:

paclwmpeHne NPeacTaBAeHUA O FTEOMETPUM KaK YacTu MUPOBOM Ky/bTypbl M GOPMUPOBAHME OCO3HAHUA
B3aMMOCBS3M FEOMETPUM C OKPYKAOLWUM MUPOM;

dbopmunpoBaHMe NpeacTaBaAeHUA O MPOCTPAHCTBEHHbIX GUIYPax KaK O BaXKHENLINX MATEMATUYECKUX MOLENSX,
NO3BOJIAIOLMX OMMCbIBATb U U3y4aTb Pa3Hble ABJEHMA OKPYXKAIOLLEro MMpPa, 3HaHWE NOHATUIMHOrO annaparTa
no pasgeny «CrepeomeTpus» y4ebHOro Kypca reomeTpuu;

dopmMmupoBaHMe YMeHUA BNadeTb OCHOBHbIMU MOHATUAMM O NPOCTPAHCTBEHHbIX GUTYpaX U UX OCHOBHbIMMU
CBOMCTBaMU, 3HaHUE Teopem, GOPMYI U YMEHUE UX MPUMEHATb, YMEHUA A0Ka3blBaTb TEOPEMbI U HAXOAUTb
HecTaHAapTHble cnocobbl pelleHna 3a4a4;

dbopmMmnpoBaHMe yMmeHNs pacrno3HaBaTb Ha YepTeskax, MOAENAX U B peasibHOM MUPEe MHOTOTPaHHMKA U Tena
BpaLLEeHMA, KOHCTPYMPOBaTb reoMeTpUYecKne Moaenu;

dbopmMmmnpoBaHMe MOHMMAHMA BO3MOMXKHOCTM aKCMOMATUHYECKOTO MOCTPOEHUA MAaTEMATUYECKUX TEOPUNA,
dbopmMmmnpoBaHMe MOHMMAHMA PON AKCUOMATUKU MPU NPOBEAEHUU PACCYKAEHUN;

dbopmMmmnpoBaHMe YMEHUA BNaLETb METOAAMM [OKA3aTe/IbCTB U a/ITOPUTMOB pelleHus, YMEHUA UX MPUMEHATb,
NPOBOAMTb A0Ka3aTe/IbHble PACCYKAEHMA B XO4e PELEeHUs CTepeoMeTpUYecKmx 3a4ay 1 3a4aud C
NPaKTUYECKMM coaepikaHnem, opmupoBaHMe NpPeacTaBieHna 0 He0b6X0AMMOCTM A0KA3aTeNbCTB NP
060CHOBaHMM MaTEMaTUYECKUX YTBEPKAEHUI U POSIN aKCMOMATUKM B NPOBEAEHUM AeAYKTUBHbIX
paccyXaeHui;

pa3BuTne N CoBepLleHCTBOBAHUE UHTENINNIEKTYA/IbHbBIX N TBOPYECKUX cnocobHocTel o6yqa+0u.|,14xcn,
Nno3HaBaTe/IbHOM aKTUBHOCTY, ncenenoBaTeibCKUX yMEHMVI, KPUTUYHOCTUN MbllWNEeHNA, UHTEpPECA K N3y4eHUtro
reomeTpum;

dopmmupoBaHme PYHKLMOHANBHON FPaMOTHOCTM, PE/IEBAHTHON reOMETPUM: YMEHMA Pacno3HaBaTb
NPOABAEHNA FTEOMETPUYECKUX MOHATUIA, OBBEKTOB M 3aKOHOMEPHOCTEN B PEa/IbHbIX }KU3HEHHbIX CUTYaLMAX U
Npu U3y4eHnn apyrnx ydebHbIX NnpeameTos, NPOABAEHUA 3aBUCUMOCTEN 1 3aKOHOMEpPHOCTEN,
MOZEeNIMPOBaHUA PeasbHbIX CUTYaUUin, UccnesoBaHMA NOCTPOEHHbIX MO 1ei, MHTEPNpPeTaLUm NoyYeHHbIX
pe3yNbTaTos.



OCHOBHbIMU COAEpPKaTeNbHbIMWU IMHUAMM yYebHOro Kypca «FeomeTpua» B 10—11 Knaccax ABAAIOTCA:
«MpAmble M NNOCKOCTM B NpoCcTpaHcTBe», « MHororpaHHNKN», «Tena BpalleHmsa», «BeKTopbl U KoopauHaTbl B
npocTpaHcTBe», «[ABUMKEHNA B MPOCTPaHCTBEY.

CoopmynumposaHHoe Bo PTOC COO TpeboBaHME «YMETb ONEPUPOBATL NOHATUAMMUY, PENEBAHTHLIMMU
reomeTpum Ha yrnyb6n1éHHOM ypoBHe 0bydyeHua B 10—11 Knaccax, OTHOCUTCA KO BCEM COAEPKATE/IbHbIM
JNIMHUAM yyebHoro Kypca, a GopmMpoBaHME NOTMYECKMX YMEHWUIN pacrnpeaenseTcs He TONbKO No
coaepKaTesibHbIM TMHUAM, HO U o rogam obydyeHus. Cogep:kaHue obpasoBaHMA, COOTBETCTBYOLLee
npeaMeTHbIM pesyibTaTam ocBoeHMA PepepanbHoi paboyel nporpammebl, pacnpesenéHHbIM No rogam
0byyeHus, CTPYKTYPMpPOBaAHO TaKMM 06pa3om, YTOObI KO BCEM OCHOBHbIM, MPUHLUUNNAIbHBIM BOMPOCaM
obyuarouwmeca obpalanncb HEOAHOKPATHO. 3TO NO3BOIAET OPraHM30BaTb OB/lIAAEHNE FEOMETPUYECKMMMU
MOHATUAMM U HaBblKaMK NOC/AeL0BATE/NIbHO U MNOCTyNaTeIbHO, C cOB0AeHMEM NPUHLMMNA NPEEMCTBEHHOCTH, a
HOBbl€ 3HaHWUSA BKOYATb B 0OLLYIO CUCTEMY FEOMETPUYECKUX NpeacTaBieHM 06yYatowmxcs, pacmnpssa U
yrnybnas eé, obpasys NpoYHble MHOXKECTBEHHbIE CBA3M.

Mepexos K U3ydeHuto reomeTpum Ha yrnybnEHHOM ypoBHE NO3BOANAET:

co3gaTb ycnosua ansa anddepeHumaymm obydyeHns, NOCTPOEHMA MHANBUAYA/IbHbIX 06pa30BaTE/IbHbIX
nporpamm, obecneunTb yrinyb6nEHHOE U3ydyeHMe reoMeTPMM KaK CoCTaBAsoWen yuebHoro npeameTa
«MaTtemaTtuKa»;

NOAroTOBMUTb 0OYYaOLWMXCA K MPOAOIMKEHNIO U3YyHEHMA MaTeEMATUKM C y4ETOM Bblbopa byayuei npodeccun,
obecneunBan NPeemcTBEHHOCTb MeXxay obLwum 1 npodeccmoHanbHbIM 06pa3oBaHNEM.

Ha n3yyeHune yyebHoro Kypca «feomeTpusa» Ha yrnybnéHHom yposHe otBoauTca 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hegento), B 11 Knacce — 102 yaca (3 yaca B Hegento).



COAEPXAHUME OBYYEHUA
10 KNACC
MpAmble 1 NNOCKOCTM B NPOCTPaHCTBE

OCHOBHble NOHATUA cTepeomMeTpun. TouKa, NpAMas, MNOCKOCTb, MPOCTPAHCTBO. [oHATHE 06 aKCMOoMaTUYECKOM
NOCTPOEHUU CTEPEOMETPUN: AKCMOMbI CTEPEOMETPUM U CNELCTBUA U3 HUX.

B3anmHoe pacnosioxKeHue NpsambIX B MPOCTPAHCTBE: NepeceKalowmecs, napaaiesbHble U CKpeLLMBaoLWwmecs
npAmble. NPU3HAKM CKpeLMBaIOLMXCA NPAMbIX. [lapannenbHOCTb NPAMbIX M NIOCKOCTEN B NPOCTPAHCTBE:
napannenbHble NpsaMble B MPOCTPAHCTBE, NapaniesbHOCTb TPEX NPAMbIX, NapaniesibHOCTb NPAMON U
NNOCKOCTK. MapannenpHoe n LeHTpaibHOEe NPOEeKTUPOBaHUe, n3obpakeHune epuryp. OCHOBHbIE CBOMCTBA
napannenbHoro NPoeKTMpoBaHua. M3obpaskeHne Guryp B napanienbHol Npoekumn. Yol ¢
COHanpas/ieHHbIMM CTOPOHAMM, YrOa MeXAy NPAMbIMM B NpocTpaHcTee. MapannenbHoCTb NI0CKOCTEN:
napannenbHble NA0CKOCTU, CBOMCTBA NapannenbHbiX NA0CKOCTeN. MpocTeiwne NPoCcTpaHCTBEHHbIE GUTYpbI HA
NNOCKOCTU: TeTPasap, napannenenunes, NOCTPOEHUE CeveHuU.

MepneHANKYNAPHOCTb NPAMOM M NAOCKOCTU: NEPNEHANKYAPHbIE NPAMbIE B MPOCTPAHCTBE, MPAMbIe
napanienbHble U NepneHANKYAAPHbIE K NAOCKOCTU, NPU3HAK NepneHAMKYAAPHOCTA NPSMOWN U NJOCKOCTH,
Teopema 0 NPAMOI NepneHANKYAAPHON NN0CKoCTU. OPTOroHanbHOE NPOeKTUPOBaHMe. MNepneHaAnKYAAp u
HAK/IOHHbIE: PAacCTOAHME OT TOYKM A0 MNJIOCKOCTU, PACcCTOSIHUE OT NPSAMOM 4,0 NJIOCKOCTH, NpoeKkuma Gurypbl Ha
NA0CKOCTb. NepneHanKyNApPHOCTb NNOCKOCTEN: NPU3HAK NepneHANKYAAPHOCTU ABYX NNOCKOCTeN. Teopema o
TPEéX nepneHanKynapax.

Yribl B NPOCTPAHCTBE: Yro/l MeXay NPAMOM M NAOCKOCTbIO, ABYrPaHHbIN Yro, TMHENHbIN yron ABYrpaHHOro
yrna. TpéxrpaHHblii U MHOTOrpaHHble yrabl. CBOMCTBA NNOCKUX YI10B MHOFOrpaHHOro yrna. CBOMCTBa NNOCKMX
W ABYTPaHHbIX Y108 TPEXTPAHHOIO yria. Teopembl KOCUHYCOB M CUHYCOB A/1A TPEXTPAHHOTO YrAaa.

MHororpaHHMKK

BuAbl MHOrOrpaHHMKOB, Pa3BEPTKA MHOTOrpaHHMKa. Npusma: n-yronbHaa Nnpusma, npamasn M HakNoHHaA
npu3mbl, 6OKOBaA 1 NOHAA NOBEPXHOCTb NPM3Mbl. Mapannenenunes, NPAMOYro/bHbIA Napannenenunes u
ero ceonctea. Kpatyanwme nyTM Ha NOBEPXHOCTU MHOFOrpaHHKKa. Teopema dnnepa. MpocTpaHCTBEHHAA
Teopema lMndaropa. NMupammaa: n-yronbHaa nMpammnaa, NpaBuibHan K yced4éHHasa nupammabl. CBOMCTBA
pébep 1 6oKOBbIX rPaHein NpaBUAbHON NMpamuabl. [PaBUAbHbIE MHOTOTPAHHUKKW: NPaBUAbHAA NPM3Ma U
npasuAbHaA NMpamMmKaa, NPaBUAbHaA TpeyrosibHasa NMpaMmnaa U NpaBu/bHbIV TeTpasap, Kyb. MpeacrtasneHne o
NPaBUAbHbIX MHOFOrPaHHMKAX: OKTasap, A0AEKasAp U UKocasap.

BbluncNeHWe 31eMEHTOB MHOTOIPaHHUKOB: p&bpa, guaroHanu, yrabl. Maowanb 60KOBOM NOBEPXHOCTU U
NMO/IHOM NOBEPXHOCTM NPSMOM NPU3MbI, NI0WAa4b OCHOBaHUM, TeopemMa 0 6OKOBOM NOBEPXHOCTU NPSMOM
npu3amel. Maowwaab 60KOBOW NOBEPXHOCTU U MOBEPXHOCTU NPABUILHOM NMPaMUAbI, TEOPEMA O NOLLAAM
YCEUYEHHOM NUPaMnabl.

CMMMeTPUSA B NPOCTPAHCTBE. INEeMEHTbI CUMMETPUN NPaBUIbHbIX MHOTOrPaHHUKOB. CMMMETpUA B
NPaBUAbHOM MHOFOTPaHHUKE: CUMMETPUA Napanienenmnesa, CUMMETPUA NPABU/bHbLIX NPU3M, CUMMETPUSA
NpaBUAbHOM NMpPaMnAbl.

BeKTopbl U KOOPAMHATLI B MPOCTPaHCTBE

MOHATMA: BEKTOP B NPOCTPaAHCTBE, HY/1EBOI BEKTOP, A/IMHA HEHY/IEBOTrO BEKTOPA, BEKTOPbLI KOJIIMHEapHbIE,
COHanpaB/ieHHble U NPOTUBOMNOJ/IOKHO HanpaB/ieHHble BEKTOPbl. PaBeHCTBO BEKTOPOB. [eiCTBUA C BEKTOPaMU:
C/IOXEHME U BblYNTAHME BEKTOPOB, CYMMa HECKO/IbKMX BEKTOPOB, YMHOMeHMe BeKTopa Ha uncno. Ceoncrea



CNIOXeHNA BeKTOpoB. CBOMCTBA YMHOMEHMUA BeKTopa Ha 4yMcno. NMoHATHE KoMnnaHapHble BeKTopbl. Mpu3Hak
KOMMNaHapHOCTU TPEX BEKTOPOB. Mpasuao napannenenunesa. Teopema o pas/ioKeHUN BEKTOPaA MO TPEM
HeKoMMNIaHapHbIM BeKTopam. MpAMOYrosibHaa cMcTemMa KoopauHaT B MpoCcTpaHcTee. KoopanHaThl BEKTOpa.
CBA3b MEX Ay KOOpAMHATAMM BEKTOPA M KOOpAMHaTamMM ToueK. Yron mexay sektopamu. CkanspHoe
npousBefeHne BEKTOPOB.

11 KNACC
Tena BpaLLeHua

MOHATUA: LMANHAPUYECKAsA NOBEPXHOCTb, KOHMYECKan NOBEePXHOCTb, CHepuyeckan NoBepxXHOCTb, 0bpasyloLime
nosepxHocTen. Tena BpaLLleHUa: LMANHAP, KOHYC, YyCEUYEHHDIN KOHYC, chepa, wap. BsanmHoe pacnonoxeHune
cdepbl 1 NIOCKOCTH, KacaTe/ibHan NI0CKOCTb K chepe. M306pakeHne Ten BpalleHna Ha NAOCKOCTH. Pa3BEpTKa
UMAMHAPA U KOHyca. CuMmmeTpus cdepbl 1 Wwapa.

O6bém. OcHOBHbIe cBOMCTBa 06BbEMOB Ten. Teopema 06 06BEME NPAMOYro/IbHOrO Napannenenuneaa u
cneactsus u3s Heé. O6BEM NPAMON U HAKIOHHOW NPU3MBbI, ULMAKMHAPA, TUpammnabl n KoHyca. O6bém Wwapa u
LLIAPOBOro CermeHTa.

KombuHauuu Ten BpaLLeHWs U MHOTOTPaHHMKOB. MpM3ma, BNMCaHHAA B UMAMHAP, ONUCAHHAA OKO/0
unnmHapa. MepeceveHne coepbl M Wapa € NIOCKOCTbIO. KacaHue wapa u chepbl NA0CKOCTbIO. MoHATHE
MHOrorpaHHuKa, OnMcaHHOro okoso cdepbl, chepbl, BMUCAHHOM B MHOTOTPAHHUK UK TENO BPaLLeHUs.

Mnowaab NOBEPXHOCTUN LMANHAPA, KOHYCa, naowaab chepbl 1 eé yacteit. Nogobue B npocTpaHcTBe.
OTHOLWeHMe 06BbEMOB, NioLagel NoBepxHocTen NogobHbIX duryp. NMpeobpasosaHue Nnogobus, roMOTETHS.
PeweHune 33434 Ha NNOCKOCTM C UCMNO/Ib30BaHUEM CTEPEOMETPUYECKMUX METOAOB.

MocTpoeHuMe ceyeHUin MHOTOrpaHHUKOB U Te BpallleHMA: cevyeHua umanHapa (napaniensHo 1
nepneHANKYAAPHO OCK), CeYEeHUA KOoHYyca (napannesibHble OCHOBaHMIO M NPOXoAdALLMe Yepes BepLUnHY),
ceyeHus Wapa, MeTodpbl NOCTPOEHMA CEYEHMIA: METO/ Ce[l0B, MeTO/, BHYTPEHHEro NPOeKTUPOBaHNA, METos,
nepeHoca CeKyLLEN MIOCKOCTH.

BeKTopbl U KOOPAMHATbI B NPOCTPAHCTBE

BeKkTopbl B npoctpaHcTee. Onepauumn Hag BeKTopamn. BeKTopHoe ymHOeHue BekTopos. CBOICTBa
BEKTOPHOrO YMHOMXeHMA. [pAMOoYyrosibHas cucTema KoopAnHaT B NpocTpaHcTee. KoopanHaTtbl BeKTopa.
PaznoxeHue BekTopa no 6asucy. KoopaAnHaTHO-BEKTOPHbIN METO, NPU PELLIEHUN FEOMETPUYECKMX 3a4au.

[BWXKeHuna B NpocTpaHCcTBe

[BuKeHuna npoctpaHcTBa. OTobparkeHma. [iguKeHMA 1 paBeHCcTBO duryp. ObLume cBoCTBa ABUKEHUIA. Buabl
OBVXKEHWI: NapannenbHblil NepeHoc, LeHTPaAbHaA CUMMETPUA, 3epKasibHaA CUMMETPUSA, MOBOPOT BOKPYT
npsamoii. MNpeobpasosBaHua nogobus. Npamas n chepa dinnepa.



NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA YYEEHOIO KYPCA «TEOMETPUA» (YINYB/IEHHBIN YPOBEHb) HA
YPOBHE CPEAHENO OBLLEIO OBPASOBAHUA

JIMYHOCTHDIE PE3Y/IbTATDI
1) rpaxaaHckoe BocnuTaHMe:

—  chOpPMMPOBAHHOCTb rPaKAAHCKOM NO3ULMKN 0BYUaIOLLErOCA KaK aKTUBHOIO M OTBETCTBEHHOTO YaeHa
poccuitickoro obLiecTsa, NpeacTaBAeHMe 0 MaTeMATUYECKMX OCHOBaX GYHKLMOHWPOBAHUA Pa3IMUHbIX
CTPYKTYP, ABNEHUIA, MpoLEeAyp rPaXkKAaHCKoro obuecTsa (BbiIbopbl, ONPOCHI U APYroe), ymeHue
B3aMMOAENCTBOBATb C COLMANbHbIMU MHCTUTYTaMM B COOTBETCTBMM C UX GYHKUMAMM U HA3HAYEHMEM;

2) naTpMoTMYecKoe BoCnUTaHUe:

—  chOPMUPOBAHHOCTb POCCMIMCKOM rParkaAaHCKON MAEHTUYHOCTH, YBAXKEHMS K MPOLLIOMY M HacToALWEeMY
POCCUINCKOM MaTeMaTUKK, LeHHOCTHOE OTHOLLEHME K AOCTUKEHNAM POCCUMCKMX MaTEMATUKOB M
POCCUIACKOM MaTEMATUYECKOWM LLIKO/Ibl, UCNOJIb30BaHUE 3TUX LOCTUNKEHUI B APYTUX HayKax,
TeXHoI0rnAX, chepax IKOHOMUKMY;

3) AYXOBHO-HPABCTBEHHOE BOCMUTAHUE!

—  0CO3HaHWe OyXOBHbIX LeHHOCTE poCcCUiAicKoro Hapoaa, cGopMMUPOBAHHOCTb HPABCTBEHHOTO
CO3HaHMA, 3TUYECKOro NoBeaeHUA, CBA3AHHOTO C NPAKTUYECKUM NPUMEHEHUEM AOCTUMKEHNIN HaYKU U
[eATeIbHOCTbIO YY4EHOro, 0CO3HaHME IMYHOIOo BKAaJa B NOCTPOEHMEe ycTonunsoro byayluero;

4) acTeTnYecKoe BoCNUTaHue:

— I2CTeTn4YeCKoe OTHOLWEHNE K MUPY, BKIIOYAA SCTETUKY MaATEMATUYECKUX 3aKOHOMepHOCTel\/‘1, O6'b€KTOB,
3ajav, pELUEHMVI, paCCV)Kp,EHMVI, BOCNPUUMYNBOCTb K MaTEMATUHECKMUM aCNeKTam pa3/ZINnvyHbIX BUOOB

NCKYCCTBA;
5) ¢punsnyeckoe BocnuTaHue:

—  chOpMMPOBAHHOCTb YMEHMA MPUMEHATb MaTeMaTUYECKME 3HAHMA B MHTEPECaX 340POBOro U
6e3onacHoro ob6pasa Xm13HM, OTBETCTBEHHOE OTHOLLIEHWE K CBOEMY 340P0BbI0 (340P0BOE NUTaHME,
c6anaHCMpoBaHHbIN PEXKMM 3aHATUIA U OTAbIXA, PerynapHan GpusmMyeckas akTMBHOCTb), puanyeckoe
COBEepLIEHCTBOBAHUE MPU 3aHATUAX CNOPTUBHO-0340POBUTE/IbHOMN AEATENbHOCTbIO;

6) TpyaoBOE BOCNUTaHME:

—  TOTOBHOCTb K TPyAy, OCO3HaHME LLeHHOCTM TPYAoN06UA, MHTepPeC K pasandHbim chepam
npodeccnoHanbHON AeATEeNbHOCTU, CBA3AHHbIM C MaTEMaTUKOM U €€ NPUNONKEHUAMU, YMeHNe
COBepLLATb OCO3HAHHbIN BbIOOp byayLLen npodeccnmn u peasin3oBbiBaTb COOCTBEHHbIE KMU3HEHHbIE
NaHbl, FOTOBHOCTb M CNOCOBHOCTb K MaTeMaTuyeckomMy 0b6pa3oBaHMio M caMoobpa3oBaHUIo Ha
npoTAXXeHUn BCeun XWN3HU, TOTOBHOCTb K aKTUBHOMY Y4aCTUIO B pelleHNN NPaKTUYECKUNX 3a4a4
MaTeMaTMYecKoi HanpaBAeHHOCTH;

7) 3KOoN0rn4yeckoe socnmTaHue:

—  chOpPMMPOBAHHOCTb IKOIOrMYECKOMN KYNbTypbl, MOHUMaHWNE BANAHMA COLNANbHO-3KOHOMMYECKUX
MPOLLECCOB Ha COCTOAHME NMPUPOAHON M CoLManbHOM cpesbl, 0Co3HaHue rnobanbHOro xapakrepa
3KONOTMYECKNX Npobaem, opueHTaLma Ha NPUMeHeHNe MaTeMaTUYeCKUX 3HaHUIA ANa pellueHus 3aaad



B 06/1aCTU OKpY»KatoLLen cpebl, NAaHUPOBaHUE NOCTYMNKOB U OLLEHKM UX BO3MOKHbIX NOC/1eACTBUIM
[ON1A OKpY»KatoLLen cpeabl;

8) LeHHOCTN Hay4YHOro NO3HaHUA:

—  cpopmMMpPOBAHHOCTb MMPOBO33PEHUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKKU U
06LLeCcTBEHHOM NPAKTUKKU, MOHMMAHWE MATEMATUYECKON HayKMN KaK chepbl YenoBeYeCKom
OeATeNbHOCTW, 3TAaNoB €& Pa3BUTUA M 3HAYMMOCTM O/15 PA3BUTUA LLUBUAN3ALUKN, OBNAJEHME A3BIKOM
MaTeMaTMKM U MAaTEMATUYECKOW KYNIbTYPOW KaK CpeacTBOM NO3HaHMA MUPa, FOTOBHOCTb
OCYLLECTBAATb MPOEKTHYIO U UCCAef0BaTe/IbCKYIO AeATENbHOCTb MHANBUAYAbHO U B rpynne.

METAMNPEAMETHbIE PE3Y/IbTATbI
Mo3HaBaTenbHble yHMBepcasbHble yuebHble AeiicTBMA
BasoBble siornyeckme gencTemnA:

—  BbIABAATb M XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM MAaTEMATUUYECKUX OBOBEKTOB, NOHATUNA,
OTHOLUEHWNI MeXKay NOHATUAMMK, GopMy/IMPOBaTb ONpeaesieHUs NOHATUM, yCTaHaBINBaTb
CYLLLECTBEHHbIN NPU3HaK KnaccudmKaumm, ocHoBaHUS AN 0606LWEHNS U CPaBHEHUA, KPUTEPUU
NpPoBOANMOrO aHan3a;

—  BOCNPUHMMaTb, OpPMYyIMpPOBaTb M NPeobpPa3oBbIBaTb CYXKAEHUA: YTBEPAUTENbHbIE U OTPULLIATENbHDIE,
eAVHWYHbIE, YacTHble W 06LLMe, YCNOBHbIE;

—  BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N M NPOTUBOPEUNA B PpaKTax, AaHHbIX,
HabNAEeHUAX N YTBEPKAEHUAX, Mpegaarate KPUTEPUN ANSA BbIABNEHUSA 3aKOHOMEPHOCTEN U
NnpoTMBOPEUMIA;

—  [Aenatb BbiBOAbI C UCNONb30BaHWEM 3aKOHOB NOTUKU, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aK/HOUYEHUN,
YMO3aK/H4YeHU No aHaiornu;

—  MPOBOAUTb CAMOCTOATE/IbHO [0Ka3aTeNbCTBA MaTEMATUUYECKUX YTBEPKAEHWI (MpaMble 1 OT
NPOTMBHOrO), BbICTPaMBaTb apryMeHTaLmIo, NPUBOAUTb MPUMEPbLI U KOHTPNPUMEPbLI, 060CHOBbIBATHL
CO6CTBEHHbIE CY>KAEHWA 1 BbIBOAbI;

—  BblBUpaTb cnocob peleHMA y4ebHOM 3a4a4m (CpaBHMBATb HECKO/IbKO BapMaHTOB peLleHns, BbIbupaTh
Hambonee NoAxoAALMIA C YYETOM CAMOCTOATE/NbHO BblAE/NEHHbIX KPpUTEPUEB).

BazoBble UccnesoBaTebCKMe AeNCcTBUA:

—  MCNONb30BaTb BONPOCHI KaK UCCNeA0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, GOPMYAMpPOBaTb BONPOCHI,
duKcmpyoume npotusopedmne, npobiemy, yctaHaBAMBaTb UCKOMOE U AaHHoe, OPMMPOBaTh
rmnoTesy, apryMeHTMPOBaTb CBOIO NO3ULMUIO, MHEHUE;

— NpoBOAUTb CaMOCTOATE/IbHO CﬂﬂaHMpOBaHHbIVI IKCNepuMMeHT, nccnegoBaHue no yCtaHoOBNEHUIO
0COBEHHOCTe MaTeMaTUYeCKoro O6BEKTa, ABN1IeHnA, npouecca, BbiABJIEHUIO 3aBMCMMOCTEM mexagy
O6'beKTaMM, ABNIEHNAMU, NpouecCamu;

— camocTosATesIbHO popmMynmpoBaTb 0606LEHMA 1 BbIBOAbI MO pe3y/ibTaTam NpoBeaEHHOIo
HabloAeHUA, UCCNefoBaHUSA, OLEHUBATb A4OCTOBEPHOCTb NOYYEHHbIX pPe3y/bTaToB, BbIBOAOB U
obobuweHni;



— NPOrHO3npoBaTb BO3MOXKHOE pa3suUTHMeE NpoLecCa, a TakxKe BblABUraTb NpeanosioxKeHnaAa o ero
Pa3BUTUMN B HOBbIX YC1OBUAX.

— Pabota c Hpopmaumeit:

—  BbIABANATL AedULUTLI UHOPMALUK, AaHHbIX, HEOBXOAUMbIX A/17 OTBETA HAa BOMPOC U ANA pelleHus

3aauu;

—  BblBUpPaTb MHOOPMALMIO U3 UCTOYHMKOB Pa3/IMYHbIX TUMOB, aHaN3MPOBaTb, CUCTEMATU3UPOBATb U
NHTEPNPETMPOBaTb MHHOPMAaLMIO Pa3/IMUHbIX BUAO0B U GOPM NpeacTaBieHuns;

—  CTPYKTypupoBaTb MHPOPMaLMIO, NPeacTaBaTb eé B pas/inyHbIX Gopmax, UNNCTPUPOBATL
rpaduyecku;

—  OLEeHMBaTb HAAEKHOCTb MHGOPMALLMM MO CAMOCTOATENIbLHO CHOPMYIUPOBAHHBIM KPUTEPUAM.

KOMMYHWKaTMBHbIE YHMBEpPCa/ibHble yYebHble AencTBUA
ObuweHue:

—  BOCMPUHUMATb U GOPMYINPOBATD CYyKAEHMA B COOTBETCTBMM C YCIOBUAMM U LeNAMN 0OLLEeHUs, SICHO,
TOYHO, FPAMOTHO BblpaKaTb CBOIO TOUKY 3PEHUSA B YCTHbIX U MUCbMEHHbIX TEKCTAX, AaBaTb NOACHEHUS
Nno Xo4y pelleHus 3a4a4m, KOMMEHTUPOBATb NMOJTYYEHHbI pe3ynbTar;

— B Xoge obcyKaeHWs 3a4aBaTb BOMPOCHI MO CylLecTBy o0bcyKaaemoli Tembl, Npobaembl, peliaemon
33434, BbICKa3blBaTb NAEM, HALLE/IEHHbIE HA MOMUCK PeLleHUn, CONOCTaBAATb CBOM CYXKAEHMSA C
CYKAEHUAMM APYrMX Y4aCTHUKOB AManiora, 06Hapy»KMBaTb pasiMume U CXoACTBO NO3MLMN, B
KOppeKTHOMN popme GopMyIMPOBaTL PA3HOMNACUA, CBOM BO3PAXKEHMUS;

—  MpeAcTaBAATb Pe3y/bTaTbl PelleHnUaA 334341, SKCNEPUMEHTa, UCCIe40BaHMA, MPOEKTa,
CaMoCTOoATeIbHO BbIGMpPaTh GOPMAT BbICTYNAEHMA C YY4ETOM 3a4a4 Npe3eHTauumn n ocobeHHocTen
ayautopuu.

PerynatuBHble yHMBEPCa/bHblE y4ebHble AecTBUA
CamoopraHusaumsa:

—  COCTaBAATb NJIaH, aAfOPUTM PELLIEHNA 334341, BbIBMpPaTb CNocob peLleHns ¢ Y4ETOM MMEeLMXCA
pecypcoB 1 cO6CTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb U KOPPEKTUPOBAThL BapMaHTbl PelleHui ¢
Y4ETOM HOBOM MHbOPMaUUN.

CaMOKOHTpOﬂb, 3MOLI,MOHaI'IbeIﬁ UHTENNEKT:

— B/1ageTb HaBblKkaMM nosHaBaTe/ibHOM ped)neKcmm KaK OCO3HaHMA coBepLUuaeMblX ,D,GVICTBVIVI n
MbIC/TUTENIbHbIX NPOUECCOB, UX PE3YNbTATOB, B1A4ETb cnocobamm CamonpoBepPKKU, CAMOKOHTPONA
npouecca 1 pesysibtTata peweHna MaTemMaTHyecKom 3a4a4uu;

—  npeaBUAETb TPYLHOCTU, KOTOPbIE MOTYT BOSHUKHYTb NPW pPeLleHnn 3a4a4mM, BHOCUTb KOPPEKTUBbI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 0BCTOATENLCTB, AaHHbIX, HANAEHHbIX OWMOOK, BbISBAEHHbIX
TpyaHocTewn;



— OUEHMBaTb COOTBETCTBME pe3y/ibTaTa LiesIn U YCAOBUAM, OOBACHATL MPUUMHBI AOCTUNKEHUA UK
HeAOCTUKEHUA Pe3ynbTaToB AeATe/IbHOCTU, HAXOAUTb OLMOKY, AaBaTb OLEHKY NPUObpeTEHHOMY
onbITy.

CoBmecTHaa aeATenbHOCTb:

— MNOHWMaTb W UCNONb30BaTh NPENMYLLECTBA KOMaHAHON N MHAMBUAYaNbHOW PaboTbl NPU peLlleHum
y4ebHbIX 33434, MPUHUMATb Lie/Ib COBMECTHOMN AeATEIbHOCTH, NaHNMPOBaTb OPraHn3aLUmio
COBMECTHOM paboThbl, pacnpeaensaTs BUAbl paboT, gorosapmeaTbca, 0bCyKaaTh NpoLecc U pesynbtaT
paboTbl, 0606LaTh MHEHMA HECKO/IbKUX Nt0AeN;

—  y4yacTBOBaTb B rpynnoBbix Gopmax paboTbl (0bcykaeHUs, 06MeH MHEHUI, K MO3rOBbIe LITYPMbI» U
WHble), BbINOAHATL CBOIO YacTb PaboTbl U KOOPANHUPOBATL CBOW AENCTBUA C APYTUMU YNeHaMU
KOMaH/bl, OLeHMBaTb Ka4eCTBO CBOEro BKAAAa B 06NN NPOAYKT MO KpUTEPUAM, CHOPMYANPOBAHHbLIM
YYaCTHMKaMM B3aUMOAENCTBUA.

MPEAMETHbIE PE3Y/NIBTATHI
K KoHLy 10 Knacca obydyaroLwmincs HayumTea:

— cB060AHO OMepupoBaTb OCHOBHbIMW NOHATUAMM CTEPEOMETPUM NPM PeLleHMm 3a4a4 U NpoBeaeHUM
MaTeMaTUYECKUX PACCYKAEHWU;

— NPUMEHATb aKCMOMbI CTEPEOMETPUN U CNeacCcTBUA U3 HUX NPUN peLUEHNN TEOMETPUYHECKUX 3a4aM,

—  KnaccudpuuMpoBaThb B3aMMHOE PacnoioXKeHUe NpAmMbIX B MPOCTPAHCTBE, NJIOCKOCTEN B MPOCTPAHCTBE,
NPAMbIX U NIOCKOCTEN B NPOCTPAHCTBE;

- CBOﬁO,D,HO onepunpoBaTb NOHATUAMMU, CBA3AHHbIMU C YI1aMK B NPOCTPAHCTBE: MeXAay NpAMbIMAU B
NPOCTPaHCTBE, meXxXay I'IpFIMOVI M NNTOCKOCTbIO,

- CBOﬁOAHO onepunpoBaTb NOHATUAMMU, CBA3AHHbIMU C MHOTOIrpaHHUKaMW;

— ¢Bo60AHO pacno3HaBaTb OCHOBHbIE BMbl MHOTOIrPaHHUKOB (MpuU3ma, NnMpamnaa, NPSMOYro/bHbIl
napannenenunes, Ky6);

- K!'IaCCVICI)MLJ,VIpOBaTb MHOIOorpaHHUKN, Bbl6VIpaﬂ OCHOBaHWMA ANnAa Knaccmd)m(au,mm;
- CBO60,£I,HO onepumnpoBaTb NOHATUAMMU, CBA3AHHbIMU C CE4YEHNEM MHOITOrPaHHUKOB NMNJTIOCKOCTbIO,

—  BbINOJIHATb Napas/ie/IbHOe, LLEHTPAIbHOE U OPTOrOHaIbHOE NPOEKTUPOBAHME GUTYP Ha MNOCKOCTD,
BbINO/NHATL U306paXkeHNA GUryp Ha NNOCKOCTH;

—  CTPOWUTb CEYEHMSA MHOTOrPaHHMUKOB Pa3/IMYHbIMU METOAAMM, BbINONHATbL (BbIHOCHbIE) NIOCKME
YyepTeXM U3 PUCYHKOB NPOCTbIX 06 BEMHbBIX GUTYP: BUA, CBEPXY, COOKY, CHU3Y;

—  BbIMMCAATb NIOWAAMN NOBEPXHOCTEN MHOTOTPaHHUKOB (MpM3Ma, NMpamuaa), reoMeTpUYecKux Ten ¢
npumeHeHnem popmyn;

— cB060AHO ONEepUpPOBaTb NOHATUAMM: CUMMETPUA B NPOCTPAHCTBE, LEHTP, OCb U MNIOCKOCTb
CUMMETPUMU, LLEHTP, OCb Y NJOCKOCTb CUMMETPUM GUTYPbI;

- CBO6OLI,HO onepunpoBaTb NOHATUAMMWU, COOTBETCTBYHOLLNMU BEKTOPAM U KOOPANHATAM B MPOCTPAHCTBE,;



— BbINO/ZIHATDL AEﬁCTBMﬂ Ha BEKTOPaMU;

— peuwaTb 3a4a4n Ha A0Ka3aTe/IbCTBO MaTEMATUYECKUX OTHOLUEHUI U HaXoXgeHne reomeTpnvecKknx
BE€NNYUH, NPUMEHAA U3BECTHbIE METOAbl NPU PELLEHNN MATEMATUYHECKUX 3a4a4 NOBbILLEHHOIO U
BbICOKOIo YPOBHA CNNOXXHOCTU,;

— MNPUMEHATb I'IpOCTeVILIJMe nporpammusbie cpedctea N 3/IEKTPOHHO-KOMMYHUKALUMOHHbIE CUCTEMbBI NPU
peweHnn ctepeomeTpnyecknx 3agayd;

—  u3BNeKaTb, Npeobpa3oBbiBaTb N MHTEPNPETUPOBATL MHGOPMALLMIO O MPOCTPAHCTBEHHbIX
reomeTpuyecknx Gpurypax, npeacTaBAeHHYIo Ha YepTekax U PUCYHKax;

—  NPUMEHATb NOyYeHHbIE 3HAHMA Ha NPaKTUKe: CPaBHMBATL M aHaIM3MPOBaTb PeasibHble CUTYaLUuu,
NPUMEHATb U3yYeHHble MOHATUA B MPOLLecce NOMCKa peleHna maTemaTuieckm chopmyanpoBaHHOM
npobaembl, MOAENMPOBATbL PeasibHble CUTYaLUK Ha A3bIKE reOMETPUM, UCCAeA0BaTh MOCTPOEHHbIE
MOZEe/N C UCMO/Ib30BaHNEM FreOMETPUYECKMX MOHATUIA U TeopeMm, annapata aarebpbl, pelaTs
npaKTUYecKMe 3a4a4u, CBA3aHHbIE C HAXOXAEHNEM reOMeTPUYECKMX BEIUYNH;

—  MMeTb NpeacTaBieHnA 06 OCHOBHbIX 3Tanax Pa3BUTUA FEOMETPUM KaK COCTaBHOM YacTu pyHAaMeHTA
pa3BUTUA TEXHONOTUNA.

K KoHLy 11 Knacca obydyarowmincs HayumTen:

— cBoboaHO onepmnpoBaTb NOHATUAMM, CBA3AHHbIMM C LUINHAPUYECKON, KOHUYECKOMN N chepuyeckom
NOBEPXHOCTAMM, OB BACHATL CNOCO6BI NONYYEHWUS;

— onepupoBaTb NOHATUAMMW, CBA3AHHbIMM C TENIAMW BPALLEHMA: UMAMHAPOM, KOHYCOM, CHepoit 1
L1apom;

— pacnosHaBaTb Tefa BpalileHna (UMAMHAP, KOHYC, cdepa 1 Wwap) n 06bACHATL CNOCcobbI NOAYyYeHMA Ten
BpalLEeHun;

- KI'IaCCMd)VILI,MpOBaTb B3aMMHOe€ pacnosioxkeHune Cd)epbl M NTIOCKOCTH,

—  BbIYUCNATb BENYUHDBI 3/1EMEHTOB MHOITOrpaHHUKOB U Te1 BPaALLEHUA, 06BEMBI U naowagun
I'IOBerHOCTel‘a MHOIorpaHHMKOB U TeN BpalleHWA, reomeTpnvyecKknx Ten C npumeHeHnem cbopN\yn,'

— cB060AHO ONEepUpPoBaTb MOHATUAMM, CBA3AHHbLIMU C KOMBUHALMAMM TEN BPaLLEHUA U
MHOTOrPaHHMKOB: MHOTOFPAHHUK, BMMCAHHbIM B Chepy M oNMCaHHbIA OKoNo chepbl, chepa, BNMCAHHAnA
B MHOTOrPaHHWK MK Te/I0 BPaLLeHus;

—  BbIYUCNATb COOTHOWEHNA MeXay naowagamum I'IOBEpXHOCTEﬁ n o6bEmamm I'IO,CI,06HbIX TEN;

—  n306paxKaTtb U3yvyaemble GpUrypbl, BbINOAHATL (BbIHOCHbIE) MAOCKME YEPTENKM N3 PUCYHKOB MPOCTbIX
06BEMHbBIX GUTYpP: BUA, CBEPXY, COOKY, CHU3Y, CTPOUTb CEYEHUA Te/l BPaLLLEeHUs;

—  W3BNEKaTb, UHTEPNPeTUpPOoBaTb U NPeobpPa3oBbIBaTh MHGOPMALMIO O MPOCTPAHCTBEHHbIX
reomeTpuyecknx Gurypax, npeacTaBAeHHYI0 Ha YepTexkax U PUCYHKax;

— cB060AHO OMNepupPoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE;

— BbINOZIHATb OnNepaunn Haa BEKTOPaMU,;



3a4aBaTb NJIOCKOCTb YpaBHEHNEM B AEKapTOBOﬁ cncreme KoopAauHart,

pewaTb reoMmeTpnuyeckmne 3agadn Ha Bbl4ncaeHune yrnos mexay npAaMmbiMnU U NIOCKOCTAMMN,
BblHUCNeEHNE paCCTOHHMﬁ OT TOYKM 00 NNOCKOCTU, B LLE/ZIOM, Ha NPUMEHEHNE BEKTOPHO-KOOPANHATHOIO
MeTOda Npn peleHnun,

CcBOOOZHO ONepupPoBaTb MOHATUAMM, CBA3AHHbIMU C ABMYKEHUEM B MPOCTPAHCTBE, 3HAaTb CBOMCTBA
OBUMKEHUN;

BbIMOJIHATb M300parKeHNss MHOTOrPaHHUKOB U TeN BPaLLeHUA Npu napannesibHOM NepeHoce,
LEeHTpaNbHOM CUMMETPUN, 3ePKaIbHOM CUMMETPUK, NPU NOBOPOTE BOKPYT NPsMoii, NnpeobpasoBaHus
nopobus;

CTPOWTb CEYEHUSI MHOTOTPAaHHWKOB U TeN BPaLLEHWA: CeYeHNa LMANHAPA (MapannenbHo u
nepneHANKyAApPHO OCK), cCe4eHMs KoHyca (napannesnbHble OCHOBaHUIO U NPOXoadALimne Yepes
BEPLUNHY), CeYeHUs Wapa;

MCNONb30BaTb METOAbl NOCTPOEHUA CEUEHMIN: METO/, CNE0B, METO, BHYTPEHHEro NPOeKTUPOBaHMA,
METO/I, MepeHoCa CeKylllei NN0CKOCTH;

AOKa3biBaTb reomeTpnyeckme yTeepXaeHuA,

NPUMeEHATb reomeTpuyeckue d)aKTbI ANA pelweHna ctepeomeTpuyecknx 3aaad, npeanonarakowmnx
HECKO/IbKO Waroe peweHnAa, ecnm ycanosna npyumeHeHuMA 3aaHbl B ABHOMN N HEABHOM cbopme,'

pewaTtb 3a4a4M Ha [0Ka3aTe/IbCTBO MaTEMaTUYECKMX OTHOLLEHUIA U HaXOMKAEHME reOMETPUYECKUX
BE/INUNH;

NPUMEHATb NPOrPaMMHble CPeACTBA U 3/IEKTPOHHO-KOMMYHMKALMOHHbIE CUCTEMbBI MPU PELLEHUM
CTepeoMeTpPUYECKUX 334a4;

NMPUMEHATLb NONIy4YeHHble 3HAaHWA Ha NPaKTUKe: CpaBHWBATb, aHAa/IM3NPOBATb N OLUEHWNBATbL peasibHble
CUTYyauunun, NpUMeHATb N3y4eHHble NOHATUA, TeOPeMbI, CBOMCTBa B npouecce NOUCKa pelleHnA
MaTeMaTUYECKN Cd)OpMyl'IMpOBaHHOl\;I I'IpO6J'I€MbI, MmoaennpoBaTb peasibHble CUTYaUWNN Ha A3biKe
reomeTpun, nccnenoBatb NOCTPOEHHbIE MOAENTN C UCMOJ/Ib30BaHNUEM reOMETPUYECKUX NOHATUI U
TEeopem, annaparta al'||'66pbl, pewaTb NpakTUuyeCKkmne 3agayum, CBA3aHHbIE C HaXOXAEHNEM
reoMmeTpu4eCcKknx sBesIN4nH,

MMeTb NpeacTaB/ieHns 06 OCHOBHbIX 3Tanax PasBUTUA FTEOMETPUN KaK COCTaBHOM YacTu pyHAamMeHTa
pa3BUTUA TEXHONOTUN.



TEMATUYECKOE MNJIAHMPOBAHUE

10 KNACC
Konnuectso yacos
No INeKTpOHHbIe (undposble)
HanmeHoBaHWe pa3aenos 1 Tem Nporpammbl
n/n 5 KoHTpO/ibHblE MpaKkTnyeckue obpasoBaTesibHble pecypcbl
cero
paboTbl paboTbl
1 BseneHue B cTepeomeTpuio 23 1 0 -
2 B3anMmHOe pacnonoxeHune NpPAMbIX B MPOCTPaHCTBe 6 1 0
3 MapannenbHOCTb NPAMbIX M NJIOCKOCTEN B NpOCTpaHcTBe | 8 0 0 -
MepneHANKYNAPHOCTb NPAMbIX U NIOCKOCTEN B
4 pneHauKynap p 75 0 0
NpPOCTPaHCTBE
5 Yrnbl 1 paccTtoaHuA 16 1 0 ---
6 MHororpaHHmKun 7 1 0 ---
7 BeKTopbl B NpOCTpaHCTBE 12 0 0 -
8 MNoBTopeHue, 0606LLEHNE N CUCTEMATM3ALMA 3HAHUI 5 2 0 -
OBLLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 6 0




11 K/TACC

Konuyectso vacos
DNeKTPOHHbIe (LndpoBble)
Ne n/n HavmeHoBaHMWe pa3genos 1 TemM NPOrpaMmmel
Beero KOHTpONbHbIE MpaKTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
1 AHanunTuyeckasa reomeTpuA 15 1 0 -
2 MoBTOpeHne, 0606LeHNE U cUCTEMaATU3ALMA 15 1 0
3HAHWU
3 O6bEMm MHOrorpaHHMKa 17 1 0 -
4 Tena BpalLeHuma 24 1 0 ---
5 Mnowanm NoBepPXHOCTU N OOBEMbI KPYI/IbIX TEN 9 1 0 ---
6 [BnxeHuna 5 1 0 -
7 MNosTopeHune, 0606LLEHME U CUCTEMATM3ALUA 17 2 0
3HAHWUM
OBLEE KOJIMYECTBO HYACOB MO NMPOrPAMME 102 8 0




MOYPOYHOE NJTAHMPOBAHUE

10 KNACC
Konunyectso yacos
[Jata DNeKTpPoHHble umdpoBble
Ne n/n | Tema ypoka
Bcero KoHTposibHble MpaKTnyeckune n3y4vyeHuA obpasoBaTenbHble pecypchbl
paboTbl paboTbl
1 OCHOBHble npaBua U306pa*KeHna Ha PUCYHKe 1 0 0 --- -
NJIOCKOCTM, MapasiesbHbIX NPAMbIX (OTPE3KOoB),
cepeAnHbl OTpesKa
2 lMoHATMA CTepeoMeTPUn: TOUYKa, NPAMAA, NJOCKOCTb, 1 0 0 - -
npocTpaHcTBo. OCHOBHbIE NpaBuia N30bparkeHUs Ha
PUCYHKE NJOCKOCTU, NapaniesbHbIX NPAMbIX
(oTpesKos), cepeanHbl OTpesKa
3 MNMoHATUA: NnepeceKaroLmneca NJoCKocTH, 1 0 0 --- ---
nepecekatowmecsa NPAMan 1 NNOCKOCTb;
NoaynpoCTPaHCTBO
4 MNMoHATUA: NnepeceKaroLWwmneca NJoCKocTH, 1 0 0 -- ---
nepecekatoLmeca NPAMas 1 NJ0CKOCTb;
NoaynpocTpPaHCTBO
5 MHororpaHHMKK, U306parkeHne NpocTenLmnx 1 0 0 - -
NPOCTPAHCTBEHHbIX PUryp, HECYLLLECTBYIOLLMX OOBEKTOB
6 MHororpaHHuKM, U306parkeHne NPocTenmnx 1 0 0 --- ---
NPOCTPAHCTBEHHbIX PUrYyp, HECYLLLECTBYIOLMX OOBEKTOB
7 AKCHMOMbI CTEPEOMETPUN U NepBble CNeaCcTBUA U3 HUX 1 0 0 - ---
8 AKCMOMbI CTEpeOMeTPUN U NepBble CNeacTBUA U3 HUX 1 0 0 --- ---




AKCMOMbI CTEPEOMETPUM U NEPBbIE CEACTBUA U3 HUX.
Cnocobbl 3a4aHNs NPSAMbIX U NJIOCKOCTEN B
npocTtpaHcTee. O603HaYeHUA NPAMbIX U MJIOCKOCTEN

10

N306parkeHne cevyeHnin nupamuabl, Kyba 1 npmusmbl,
KOTOpble NPOXoAAT Yyepes ux pébpa. N3obpaxkeHune
nepecevyeHuns NoslyYeHHbIX NJAOCKOCTEN.
PackpaluvBaHWe NOCTPOEHHbIX CEYEHUI PA3HbIMM
uBeTamm

11

N306bparxkeHne cevyeHnin nupamuabl, Kyba 1 npmsmbl,
KOTOpble NPoXoaAaT Yepes ux pébpa. N3obpaxkeHue
nepecevyeHunss NOAyYEHHbIX NJOCKOCTEN.
PackpalumBaHMe NOCTPOEHHbIX CEYEHWNIM Pa3HbIMU
LBeTamm

12

N306parkeHne ceyeHnin nMpamugbl, Kyba u npusmel,
KOTOpble NPOXOAAT Yepes ux pébpa. M3obpakeHune
nepeceyeHns NOAy4YEeHHbIX NJOCKOCTEN.
PackpallmBaHMe NOCTPOEHHbIX CEYEHUI PA3HbIMM
uBeTamm

13

N306parkeHne ceyeHnn nMpamuabl, Kyba 1 npusmel,
KOTOpble NPOX0AAT Yepes ux pébpa. N3obparkeHne
nepeceyeHns NoJlyYeHHbIX NJAOCKOCTEN.
PacKpaluMBaHMe NOCTPOEHHbIX CEYEHWNIN PasHbIMU
uBeTamm

14

MeTopa, cnenos AN NOCTPOEHUA CeYeHU

15

MeTopa, cnenos gns NOCTpoeHus cevyeHuit. CBomncTea
nepeceyeHnin NPAMbIX U NNOCKOCTEN




16

MeTopa, cnenos gns NOCTPOeHUs cevyeHuit. CBomncTea
nepeceyeHnin NPAMbIX U NNOCKOCTEN

17

MocTpoeHue ceyeHuii B nMpamuae, Kybe no Tpém
TOYKaM Ha pébpax. Co3gaHme BbIHOCHbIX YEPTENKEN U
3anuchb Waros NOCTPoeHUn

18

MocTpoeHne ceyeHnt B nnpammae, kybe no Tpém
TOYKam Ha pébpax. Co3aaHne BbIHOCHbIX YepTexKel u
3aMuMCb LWAroB NOCTPOEHMUA

19

MocTpoeHue ceyeHuii B nMpamuae, Kybe no Tpém
TOYKaM Ha pébpax. Co3gaHMe BbIHOCHbIX YEPTEKEN U
3anucob Waros NOCTPoeHUn

20

MocTpoeHne ceyeHUt B nnpammae, Kkybe no Tpém
TOYKam Ha pébpax. Co3gaHne BbIHOCHbIX YEPTENKEN U
3anuChb WaroB NOCTPOeHUA

21

MoBTopeHune NaaHumeTpun: Teopema o
NPONoOpLMOHanbHbIX OTpe3Kax. MNoaobue
TPeyroNbHUKOB

22

MNosTopeHue naaHmumeTpun: Teopema MeHenas.
PacueTbl B ce4eHUAX Ha BbIHOCHbIX YepTerkax. Mictopua
pa3BUTUA NIAHUMETPUU U CTEPEOMETPUM

23

KoHTponbHan paboTta "AKCMOMbI CTEPEOMETPUMN.
CeueHus"

24

B3avmHOe pacnosioxkeHne NpsAmbIX B NPOCTPAHCTBE.
CkpewmBatowmecs npamble. NMpusHaku
CKpeLmBatoWwmxca npambIx. MapannenbHble Npsimblie B
npocTpaHcTee




25

Teopema 0 cyL,ecTBOBAaHUUN U eANUHCTBEHHOCTU NPAMON
napannenbHon gaHHOW NPAMON, NpoxoaALLen Yepes
TOYKY MNPOCTPAHCTBA M He NieXKallen Ha 4aHHON NPAMON.
JNlemma o nepeceyeHnn NapannenbHbiX NPAMbIX
NJIOCKOCTbIO

26

MapannenbHocTb Tpex NpAmMbIX. Teopema o TPEX
napannenbHbIX NpAmbIX. Teopema 0 CKpeLmMBatoLLIMXCA
NPAMbIX

27

MapannensHoe npoekTnpoBaHune. OCHOBHbIE CBOICTBA
napansienbHoro NpoeKTUpoBaHus. M3obpaxkeHune
pa3HbIx GUryp B NnapannesibHOM NPoeKkLmm

28

LleHTpanbHasa npoeKkuumsa. Yron ¢ coHanpasaeHHbIMU
CTOPOHaMMW. YToN MeKAay NpambIMm

29

3agauvm Ha LlOKa3aTeNbCTBO M UCCAea0BaHue,
CBA3aHHbIE C PACMONOKEHNEM NPAMbIX B MPOCTPaHCTBE

30

MoHATMA: NapannenbHOCTb NPAMOI U NJIOCKOCTU B
npocTpaHcTee. Npu3HaK napaniensHOCTU NPAMON U
naockoctu. CBoicTBa NapanienbHOCTU NPAMOI U
N/I0CKOCTH

31

FeomeTpuyecKme 3a4a4n Ha BblYMCIEHNE U
[0Ka3aTeNbCTBO, CBA3AHHbIE C Napanne/ibHOCTbio
NPSAMbIX M NMIOCKOCTENM B MPOCTPAHCTBE

32

MocTpoeHUue ceveHuns, NPOXOAALLEro Yepes AaHHYI0
NPSMYIO Ha YepTerKe 1 NapannesibHoro Apyrov NPsmoii.
PacuéTt oTHoWweHUn

33

I'Iapanneanaﬂ npoekuuna, nppmeHeHune anA




nocTpoeHunA ceyYeHuni Ky6a M napannenennnena.
CsolicTtBa napannenennnena n Nnpuambl

34

MapannenoHble NAOCKOCTU. MPU3HAKKU NApaNNenbHOCTH
ABYX NJ0CKOCTEN

35

Teopema 0 napannenbHOCTU U e 4UHCTBEHHOCTH
NIOCKOCTH, NPOXOAALLEN Yepes TOUKY, He
NpUHagAerKallyto aHHOW NNOCKOCTU U CNeacTBUs U3
Heé

36

CBolicTBa NapanienbHbIX NAOCKOCTENl: 0
napannenbHOCTU NPAMbIX NepeceyeHnsa npu
nepeceyeHun AByxX NapannesbHbiX NJA0CKOCTEN TPETbel

37

CsolicTBa NapannesnbHbIX NA1OCKOCTeN: 06 OoTpesKax
napanienbHbIX NPAMbIX, 3aK/TIOYEHHbIX MeXKaY
napanaenbHbIMK NAOCKOCTAMM; O NepeceyeHnmn
NpPAMOM C ABYMA NapansiesbHbIMU MNAOCKOCTAMM

38

MoBTopeHue: Teopema Mudaropa Ha NJIOCKOCTH

39

MoBTOpPEHMe: TPUFOHOMETPUA NPAMOYTOJ/IbHOTO
TpeyroibHuKa

40

CBoiicTBa Kyba M NpAMOYronbHOro napannenenvnesa

41

BbluMcieHne AMH OTPE3KOB B Kybe 1 NPAMOYro/ibHOM
napannenenunege

42

MNepneHANKYNAPHOCTb NPSAMOM U NAOCKOCTU. MpU3HaK
nepneHaANKYASPHOCTM NPAMOM U NAOCKOCTU

43

MepneHANKYAAPHOCTb NPSAMOW U NAOCKOCTU. MpU3HaK
nepneHaNKyNaApHOCTM NPAMOI W NJIOCKOCTU




44 Teopema 0 cyLEecTBOBAaHUUN U EAUHCTBEHHOCTU NPAMON,
npoxogALLei Yepes TOUYKY NPOCTPAHCTBA U
nepneHANKYAAPHON K NIOCKOCTH

45 lnockocTn 1 nepneHAUKyAApPHbIE UM NPAMble B — —
MHOTOrpPaHHMKaXx

46 lNnockocTn 1 nepneHAVKYAApPHbIE UM NPAMblE B — —
MHOrOrpaHHUKax

47 MNepneHANKyNAp N HAaKNOHHaA. [MocTpoeHmne - —
nepneHAMKyAapa n3 TOYKM Ha NPAMYIO

48 MNepneHaMKyNAp 1 HakNOHHaA. [ocTpoeHue - —
nepneHAMKyAapa U3 TOYKM Ha NPAMYIO

49 Teopema o Tpéx neprneHAnKyAApax (npamas u _— —
obpaTtHas)

50 Teopema o Tpéx nepneHauMKynapax (npamasa u — —
obpaTtHas)

51 Yron mexay CKpeLmBaroWwmmmca npambiMmm — —

52 Mounck nepneHAMKYAAPHbBIX MPAMbIX C NOMOLLbIO - —
nepneHaANKYAAPHbIX NJOCKOCTEN

53 OpToroHanbHOe NPOEKTUPOBaHME

54 MocTpoeHne cedeHnt Kyba, Npu3ambl, NPaBMUIbHOMN — —
nMpammnapl C NOMOLLbIO OPTOrOHAIbHOM NPOEKLUK

55 MocTpoeHue ceveHunit Kyba, NpU3mbl, NPaBUIbHOM — —

nnpamungbl C NOMOLbIO OpTOFOHaﬂbHOﬁ npoexkuunn




56

CMMMETpI/IFi B MPOCTPAHCTBE OTHOCUTE/IbHO NJIOCKOCTMU.
MNnockoctn CMMMETpMﬁ B MHOIorpaHHMKax

57 Mpu3HaK nepneHAMKYAAPHOCTU NPAMON U NJOCKOCTH
KaK cneacreme CUMMMETPUMU

58 MpaBuabHble MHOTOrPaHHUKK. Pac4éT pacctoaHMm OT
TOYKM A0 NJIOCKOCTU

59 MpaBuabHble MHOTOTPaHHUKK. Pac4éT pacctoaHMm OT
TOYKM A0 NAOCKOCTU

60 Cnocobbl onycTUTb NepneHAMKYAAPbl: CUMMETPUA,
CABWT TOYKM MO NapanaesibHoON NpaMmon

61 Casur no HenapanaenbHON NPAMOM, USMEHEHUE
paccToAHUM

62 KoHTponbHasA paboTta "B3anMHoOe pacnonoxeHue — -
NPSAMBbIX M NIOCKOCTENM B NPOCTpaHcTBe"

63 MNosTOpeHue: yron mexay npAMmbIMU HA NIOCKOCTH, - —
TPUrOHOMETPUA B MPOU3BOILHOM TPEYTro/IbHUKE,
Teopema KOCMHYCOB

64 MoBTOpeHue: yron mexay CKpeLuBaoLWwmmmnca — —
NPAMbIMM B NPOCTPAHCTBE

65 FeomeTpuryeckne MeTogbl BbIYUCAEHUA YIAa MeXAY
NPAMbIMM B MHOTOTPaHHMKAX

66 [ByrpaHHbIi yron. CBOMCTBO IMHENHbIX YTN0B — —

ABYrpaHHOro yrna




67

nepHEHAMKy}'IFIprIe nnockoctu. CBOMCTBA B3aMMHO
nepneHanKynapHbIX naocKocTew

68

Mpu3HaK nepneHAMKYAAPHOCTU NIOCKOCTEN; Teopema o
NPAMON NepeceyeHna ABYX NJOCKOCTEN
nepneHANKYNAPHbIX TPETbEN MNOCKOCTH

69

MpamoyronbHbIM Napannenenunes; Kyo; usmepeHus,
CBOICTBa NPAMOYro/sibHOro Napannenenunesa

70

Teopema 0 guaroHaan NPAMOYrobHOro
napannenenunesa v cneacTsue us Heé

71

CtepeomMeTpuUecKme M NpUKAagHble 3a4a4n,
CBA3aHHbIE CO B3aMMHbIM PaCro/IoKeHNEM NPAMBbIX U
NAOCKOCTH

72

MNoBTOpeHue: ckpelmBatowmeca npamble,
napannenbHble NJTIOCKOCTU B CTAHAAPTHbIX
MHOTOrpaHHMUKax

73

Mapa napaniesibHbIX NJAOCKOCTEN Ha CKPEeLLMBaOLLMXCA
NPAMbIX, PAaCCTOAHNE MEKAY CKPELLMBAOLLMMMUCA
NPAMbIMW B NPOCTbIX CUTYaLMAX

74

PaccTosaHWe OT TOYKM A0 NIOCKOCTM, PAacCTOAHUE OT
NPAMON A0 NAOCKOCTH

75

BblunMcneHme paccToAHUI MeXAY CKpeLLMBatoLLMMMUCS
NPAMbIMK C MOMOLLbIO NepPneHANKYNAPHOM NJOCKOCTH

76

TpEéxrpaHHbINA Yroa, HepaBEHCTBA ANA TPEXFPaHHbIX
yrnos. Teopema MNudaropa, Teopembl KOCUHYCOB U
CMHYCOB ANA TPEXTPAHHOro yrna




77

dnemeHTbl chepuyecKor reoMmeTpun: reoaesmyeckune
NIMHUN Ha 3emne

78

KoHTponbHasa pabota "Yrabl U pacctoaHus"

79

CuctemaTtunsaums sHaHM "MHOrorpaHHuK 1 ero
anemeHTbI"

80

Mupamnaa. Buasl nupamug,. MNpasuabHaa nupammaa

81

Mpuama. MpaAamaa n HakNOHHaA Npu3mbl. [MpaBuabHaA
npusma

82

Mpamoit napannenenunes, NPAMOYroibHbIN
napannenenunes, kyo6

83

BbinyK/able MHOFOrpaHHUKKU. Teopema dinnepa

84

BbinyKable MHOrorpaHHWKK. Teopema nnepa.
MpaBunbHbIE U NOAYNPaBU/IbHbIE MHOTOrPaHHUKMU

85

KoHTponbHan pabota "MHororpaHHukmu"

86

lNoHATWE BeKTOpa Ha NJIOCKOCTM N B NPOCTPAHCTBE

87

Cymma BeKTopoB

88

Pa3HoCTb BeKTOpPOB

89

Mpasnno napannenenunesa

90

YMHOXeHune BEKTOpPa Ha 4ncno

91

Pa3noxkeHne BekTopa No 6asuncy TPEX BEKTOPOB, He
NeXKalnx B 04HOM NNOCKOCTH




92 CkanapHoe npousseaeHune 1 — —
93 BbluncneHune yrna mexay BeKTopamu B MPOCTPAHCTBE 1 --- -
94 MpocTenLwme 334341 C BEKTOPaMMu 1 - —
95 MpocTenwme 3a4a4mM C BEKTOpaM#u 1 - —
96 MpocTeiume 3aa4m C BEKTOpamMu 1 - —
97 MpocTenLime 334341 C BEKTOpaMu 1 - —
98 0606ueHne U cucTemaTn3aLna 3HaHUN 1 --- -
99 0606buieHMe U cucTemaTU3aLnsa 3HaHUI 1 — —
100 Ntorosaa KOHTpoibHasA paboTa 1 - -
101 NTorosas KOHTpO/IbHasA paboTa 1 - —_
102 O6o6LieHMe U cucTemaTmM3aumsa 3HaHUM 1 — -
OBLLEE KOJTMYECTBO YACOB MO NPOTPAMME 102




11 K/TACC

Ne Konuuectso yacos
n/n [Jata 3neKTpOHHble undpoBbie
Tema ypokKa
Beero KoHTpo/ibHbIE MpaKkTnyeckue M3yyeHus obpasoBaTesibHble pecypcbl
paboTbl paboThbl
1 MoBTopeHune Tembl "KoopanHaTbl BEKTOPaA Ha 1 0 0
MJ0CKOCTM U B NpOCTpaHcTee"
2 MNosTopeHune Tembl "CKanapHoe nponsseaeHune 1 0 0
BeKTopoB"
3 MoBTOpeHne TeMbl "BbluMCNEHUNE YA MEXKAY 1 0 0
BEKTOpPamMu B NpocTpaHcTee"
4 MoBTOpeHne TeMbl "YpaBHEHNE NPAMOWN, 1 0 0
npoxogAlen yepes gse TOYKM"
5 YpaBHeHune NA0CKOCTU, HOPMaJib, ypaBHEHUE 1 0 0
M/JI0OCKOCTM B OTPE3Kax
6 YpaBHeHWe NJ0CKOCTU, HOPMab, ypaBHEHUE 1 0 0
NAOCKOCTM B OTPE3Kax
7 BeKTopHOEe npounsseaeHme 1 0 0 - -
8 JInHeliHble HepaBeHCTBA, IMHeNHoe 1 0 0
nporpaMmmmnpoBaHune
9 JInHeliHble HepaBeHCTBa, IMHeHoe L 0 0
nNporpammMmmnpoBaHune
10 1 0 0

AHanuTUYeckne metoabl pacyéTa yraa mexay




NPAMbIMU B MHOTOrpaHHUKax

11 AHannTUYeCcKMe meToabl pacyéTa yrna mexay
NJOCKOCTAMM B MHOIOrpaHHMKax
12 dopmyna paccToaHMA OT TOYKMN A0 NNOCKOCTU B
KoOopAMHaTax
13 HaxoxaeHne pacCcToAHMUIM OT TOYKKM 40 NAOCKOCTU B
Kybe
14 HaxoKaeHne pacCcToaHM OT TOYKM 40 NAOCKOCTU B
npaBUAbHOM NMpamnge
15 KoHTposibHana paboTa "AHanutuyeckas reometpua” --- ---
16 CeyeHuna MHOrorpaHHMKOB: CTaHAAPTHbIE
MHOTOrpaHHUKN
17 CeyeHMA MHOTOrpaHHMKOB: MeTOZ, C/1Ie[08 --- ---
18 CeyeHMA MHOrOrpaHHMKOB: CTAaHAAPTHbIE NAOCKOCTH,
nepeceyeHns NPSMbIX U NJIOCKOCTEMN
19 MapannenbHble NpAMble N NAOCKOCTU:
napannenbHble ceyeHun
20 MapannenbHble NpAMbIE N NAOCKOCTU: PACYET
OTHOLIEHUM
21 MapannenbHble NpAMbIE N NAOCKOCTU: YIibl MeXAy

CKpeuwmearouwmmmnca npambimun




22

I'Iepner,MKynﬂprle npAambie N NNOCKOCTU:
CTaHAapPTHbIE Napbl NnepneHanKyAApPHbIX NJ0CKOCTEN
N NPAMbIX, CUMMETPUN MHOTOrpaHHNUKOB

23 MNepneHANKyNApHbIE NPAMbIE U NJIOCKOCTU: Teopema
0 Tpex nepneHauKynapax
24 MNMepneHANKYyNAPHbIE NPAMbIE U NIOCKOCTU:
BbIYMCNEHUA AJIMH B MHOTOTPaHHUKaX
25 MoBTOpEHME: NNOLLAAN MHOTOYFO/IbHUKOB,
dopmynbl gnsa naowanei, coobpaxeHms nogobus
26 MNosTOpeHue: naoLwaan MHOroyron1bHUKOB,
dopmynbl ana naowanen, coobpaxkeHns nogobus
27 MNosTOopeHue: naoLwaan MHOroyroNbHMKOB,
dopmynbl ana naowanen, coobpakeHns nogobusa
28 Mnowanm ce4eHNn MHOFOFPaHHMKOB: NaoWwaam
NMOBEPXHOCTEN, pa3pe3aHns Ha YacTu, CoobparkeHus
nogobus
29 Mnowagm ce4eHnin MHOrorpaHHMKOB: Naowaam
NoOBEPXHOCTEM, pa3pesaHma Ha YacTu, coobpakeHns
nogobusa
30 KoHTposibHas paboTa "MoBTOpeHue:
MHOFOrpaHHUKN, CEYEHUA MHOFOrpaHHMUKOB"
31 O6bém Tena. 06bEM NPAMOYTrosIbHOro

napannenennnena




32 3agaum 06 yaBoeHum Kyba, o KBagpaType Kyba; o
TpUCEKUMHN yrna

33 CTepeomeTpUYecKMe 3aJa4M, CBA3aHHble C 06 bEMOM
NPAMOYroNbHOro Nnapananenenunesa

34 MpuKknagHble 3a4a4u, CBA3AHHbIE C BbIYUCIEHNEM
06BEMa NPAMOYro/ibHOro Napannenenvnesa

35 O6BbEM NpsMoit NPU3MbI --- ---

36 CrepeomeTpuyeckme 3a4aum, CBA3aHHbIE C
BblYMC/IEHMEM 0O6BEMOB NPAMOIM NPU3MBI

37 MpuKknagHble 3a434K, cBA3aHHbIE C 06 BEMOM
NPAMOI NPU3MbI

38 BbluncneHne o6bEMOB Te C MOMOLLBIO
onpeaenéHHoro nHterpana. O6bEm HaKIOHHOM --- -
npu3mbl

39 BbluncneHne o6bEMOB TeN C NOMOLLbIO
onpeaenéHHoro nHterpana. O6vEM Nupamunabi

40 dopmyna 06bEma nupamuabl. OTHolweHMe 0b6bemoB
nMpamma, ¢ obwum yraiom

41 dopmyna 06bEMa Nnpammapbl. OTHoweHMe 06bemMoB
nMpammg, ¢ obLWUM yriom

42 CrepeomeTpuyeckme 3aaum, CBA3aHHbIE C

06bEMAMM HAKNOHHOM NPU3MbI




43

CTepeomeTpuyecKkue 3aaum, CBA3aHHbIe C
06bEMaMM NMpamuapl

44 MpuKnagHble 3agaun no teme "O6bEMBI TEN",
CBA3aHHbIE C 06BEMOM HAKJOHHOM NPU3MBI
45 MpuknagHble 3aga4m no teme "O6bEMBbI TEN",
CBA3aHHble ¢ 06 BEMOM NMPaMUabI
46 MpumeHeHne 06BEMOB. BbluncaeHne pacctosHma Ao
NIOCKOCTH
47 KoHTposibHan paboTa "O6bEM MHOrorpaHHMKa" --- ---
48 UnnanHppuyeckas noBepxHOCTb, 0b6pasytoLume
UMANHAPUYECKOM NOBEPXHOCTH
49 UmnmHap. Mpamoin Kpyrosown umanHgp. MNaowasnb
NOBEPXHOCTM UUANHAPA
50 KoHunyecKas noBepxHOCTb, 0bpasytowme
KOHWYeCKoW NoBepXHOCTU. KOHYC
51 CeyeHure KOHyca NAOCKOCTbIO, MapasiesibHOM
NAOCKOCTM OCHOBAHUA
52 YceuéHHbIi KoHyc. M306parkeHne KOHYCOB 1
YCEUYEHHbIX KOHYCOB
53 Mnowagb 60KOBOM NOBEPXHOCTU M NOIHOM
NOBEPXHOCTM KOHYCa
54 Mnowaab 60KOBOM NOBEPXHOCTU M NOHOM — —

NnoBepPXHOCTU KOHYyCa




55

CTEDEOMeTpMHeCKMe 3a4a41 Ha 40Ka3aTeNbCTBO U
BblHMUCNeHNE, NOCTPOEHNEM ceyeHum unnnHgpa,

KOHyCa
56 CrepeomeTpuyeckme 3a4a4m Ha 40KA3aATENLCTBO U
BblYMC/IEHNE, MOCTPOEHMEM CEYEHUI LNMANHAPA,
KOHyca
57 MpuKknagHble 3a43a4u, CBA3AHHbIE C LUINHOPOM — —
58 MpuKknagHble 3a4a4n, CBA3AHHbIE C LUAUHAPOM
59 Coepa un wap — —
60 MepeceyeHune chepbl M Wapa ¢ NNOCKOCTbIO. KacaHue
wapa u cdepbl NNOCKOCTbIO. BuAa 1 n3o6parkeHne
wapa
61 MepeceueHune chepbl M Wapa ¢ NNOCKocTblo. KacaHue
wapa v chepbl NNOCKOCTbIO. Bua 1 n3obparkeHne
wapa
62 YpasHeHwue cdepsbl. Mnowanb coepbl 1 eé yacTeit
63 CummeTpua coepbl 1 Wapa — —
64 CrepeomeTpunyeckue 3a43a4un Ha A0KA3aTebCTBO U
BblYMC/IEHUNE, CBA3AHHbIE CO CHEPON U LapOM,
NOCTPOEHUEM UX CEYEHWI MIOCKOCTLIO
65 CrepeomeTpuyecKkme 3aaum Ha AOKA3aTENbCTBO U

BblYMCIEHME, CBA3AHHbIE CO CHepoii U LapoMm,
NOCTPOEHUEM UX CeYEHUI NAOCKOCTbIO




66

MpuKnagHble 3a4a4n, CBA3aHHble Co chepoii u
Wwapom

67

MoBTOpEHME: OKPYKHOCTb Ha NIOCKOCTH,
BbIYNCNIEHUA B OKPYKHOCTU, CTaHZapTHbIE Noaobun

68

Pa3inyHble KOMBMHaAUWKM Tes BpaLleHua u
MHOTOrpaHHUKOB

69

3agaum no teme "Tena v NoBepxHOCTU BpaLeHna"

70

3agaum no teme "Tena v NoBepPXHOCTU BpaLLeHna"

71

KoHTposibHan paboTa "Tena n NoBepXHOCTH
BpaLeHma"

72

O6bém ymnmHapa. Teopema 06 06bEME NpAMOro
UMAMHAPa

73

BbluncneHne o6bEMOB Te/ C NOMOLLbLO
onpeaenéHHoro nHterpana. O6vEM KoHyca

74

Mnowanym 60KOBOM M NOAHOM NOBEPXHOCTU KOHYCA

75

CrepeomeTpuyeckme 3a4aum, CBA3aHHbIE C
BblUMCNEHMEM OO BEMOB UnanHgpa, KoHyca

76

MpuKnagHble 3agaum no teme "O6bEMBI M NaoLWaaM
nosepxHocten Ten"

77

O6bém wWapa 1 WwapoBoro cektopa. Teopema 06
0b6béme wapa. Nnowaab chdepbl.
CTepeomeTpUYECKMEe 334341, CBA3AHHbBIE C
BblyMceHnem o6 bEMOB LWapa, LWapoBOro CerMmeHTa




M WapoBOro CEKTOpPa

78

MpuKknagHble 3agaum no teme "O6bEMDBI TEN",
cBA3aHHble ¢ 06bEMOM LIapa M Naolaabio chepbl.
COOTHOLLEHUA MeXKAY NAoWaAAMM NOBEPXHOCTEN U
06béMamum noaobHbIX Ten

79

MogobHble Tena B npocTpaHcTee. MameHeHune
06bEma npu nogobun. CtepeomeTpuyeckme 3agauu,
CBA3aHHbIE C BblYMC/IeHMEM 0O BEMOB Ten u
niaowaaen NoBepxHoCTen

80

KoHTposibHan paboTa "Mnowaamn noBepxXHOCTM U
06bEMbI Kpyrabix Ten"

81

[BuxeHna npoctpaHcTea. OTobparkeHus. [ismxeHna
M paBeHcTBO ¢uryp. ObLume CBOCTBA ABUKEHUN

82

Buabl ABUKEHWUI: NapannesbHbIi NepeHoc,
LEeHTPasibHaA CUMMETPUS, 3epPKabHanA CUMMETPUA,
NOBOPOT BOKPYT NPsSIMOM

83

MpeobpaszoBaHuna nogobusa. MNpamaa n coepa
dinnepa

84

FEOMETDMLIECKVIE 3a4a4u1 Ha npunmeHeHune ABnxXeHuA

85

KoHTposibHas paboTta "BekTopbl B npocTpaHcTee”

86

O6obuwatouiee nosTopeHne 11 noHATUI U MeToa0B
Kypca reometpum 10—11 Knaccos, cuctemaTtnsauma
3HaHui: "TapannenbHOCTb NPAMbIX U NJIOCKOCTEN B
npocTpaHcTee"




87

Ob6ob6uwatouee nosTopeHne 11 NoOHATMIA U METOL,0B
Kypca reometpum 10—11 Knaccos, cuctemaTtnsauma
3HaHuMi: "BekTopbl B NpocTpaHcTee”

88

Ob6obuwatouiee nosTopeHne 11 noHATUI U MeToa0B
Kypca reometpum 10—11 Knaccos, cuctemaTtnsauma
3HaHuMi: "BekTopbl B NpocTpaHcTee”

89

Ob6ob6uatouiee nosTopeHne 11 NoHATMIA U MeTOA0B
Kypca reomeTpumn 10-11 Knaccos, cmctemaTnlauma
3HaHKI: "O6bem MHororpaHHmMKa"

90

Ob6ob6uwatouiee nosTopeHne 11 noHATMIA U MeTOL,0B
Kypca reomeTtpumn 10-11 Knaccos, cmctemaTnsauma
3HaHu: "Obbem MHororpaHHuKka"

91

Ob6obuwarouiee nosTopeHne 11 noHATUI U MeToA0B
Kypca reometpum 10-11 Knaccos, cuctemaTtnsauma
3HaHuMi: "TlAowWwaan NoBEPXHOCTU M 06BbEMBI KPYTabIX

Ten

92

Ob6ob6uwatouee nosTopeHne 11 noHATMIA U METOL,0B
Kypca reometpum 10—11 Knaccos, cucremaTtnsauma
3HaHKit: "Maowaan NoBepXHOCTU U 06 BEMBI KPYTbIX

Ten

93

WUTorosas KOHTpOAbHasA paboTa

94

MUTorosas KOHTPOAbHasA paboTa

95

MNMoBTOpeHne, 0606LLEHNE U CUCTEMATU3ALMA
3HaHUM




96

UcTopus pa3BUTUS CTEPEOMETPUMN KaK HAYKU U eé
PONb B PAa3BUTUM COBPEMEHHbIX UHMKEHEPHbIX U
KOMMbHOTEPHbIX TEXHO/IOTUI

97

UcTtopua pasBuTUA CTepeoMeTpUN KaK HayKn n eé
pONb B Pa3BUTUN COBPEMEHHbIX MHXEHEPHbIX U
KOMMbIOTEPHbIX TEXHONOTU

98

McTopusa pasBUTUA CTEPEOMETPUMN KaK HayKU U eé
POJIb B Pa3BUTUN COBPEMEHHbIX UHKEHEPHbIX U
KOMMbIOTEPHbIX TEXHOIOTUI

99

McTopus pasBUTUS CTEPEOMETPUN KaK HAYKU U eé
PONb B PAa3BUTUM COBPEMEHHbIX UHMKEHEPHbIX U
KOMMbHOTEPHbIX TEXHO/IOTUI

100

UcTopua pa3BUTMA CTEPEOMETPUM KaK HayKU U eé
POJib B PAa3BUTUMN COBPEMEHHbIX UHKEHEPHbIX U
KOMMbIOTEPHbIX TEXHOOT WA

101

UcTopuma pasBuUTMA CTEPEOMETPUM KaK HAYKK U eé
pONb B Pa3BUTUN COBPEMEHHbIX MHXKEHEPHbIX U
KOMMbIOTEPHbIX TEXHONOTU

102

McTopus pasBUTUA CTEPEOMETPUN KaK HaYKU U eé
PO/b B Pa3BUTUU COBPEMEHHbIX UHMKEHEPHbIX U
KOMMbIOTEPHbIX TEXHOIOTUI

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME

102




MPOBEPAEMBbIE TPEBOBAHWMA K PE3YJ/IbTATAM OCBOEHMA

OCHOBHOW OBPA30OBATE/IbHOW MPOrPAMMDbI

10 KJTACC
Koa . .
MpoBepsaembie NpegMeTHble pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa30BaTe/IbHOM
npoBepsaemoro
nporpammbl cpegHero obuiero obpasoBaHua
pesynbTaTta
7 feomeTpua
7.1 OnepupoBaTb NOHATUAMM: TOYKA, NPAMAA, NJIOCKOCTb
79 MpMMEHATb aKCMOMBbI CTEPEOMETPUN U CNEACTBUA U3 HUX MPU PeLLEHUU FTeOMETPUYECKNX
' 3ajau
23 OnepupoBaTb NOHATUAMM: NAPANNENBHOCTb U MEPMNEHANKYNAPHOCTb NPAMbIX U
' naockocTel
7.4 KnaccudumumposaTtb B3aMMHOE pacnosioKeHMe NPAMbIX U NAOCKOCTEN B MPOCTPAHCTBE
¢ OnepupoBaTb NOHATUAMM: ABYIPAHHBIN YrOA, FPaHW ABYIPaHHOro yrna, pebpo
’ [LBYFPaHHOIO Yrna, IMHENHbIN Yyron ABYrpaHHOro yraa, rpagycHas mepa ABYrPaHHOro yria
76 OnepnpoBaTb NOHATUAMMU: MHOTOrPAHHUK, BbIMYK/bIN M HEBbLINYK/bIA MHOTOTPaHHUK,
’ 3N1eMeHTbl MHOTOrPaHHMKA, NPaBUAbHbIA MHOFOFPaHHMK
77 PacnosHaBaTb OCHOBHblE BMAbl MHOTOTPaHHUKOB (MMpamuaa, Npusma, NPsMoyrobHbIn
' napannenenunes, Kyo)
KnaccnoumumpoBaTb MHOTOFPaHHWUKK, BbIOMpPAA OCHOBaHMA A1A KnaccubuKaumm
7.8 (BbINYKAbIE M HEBbIMYK/IbIE MHOFOrPAaHHWKK, NPaBWUIbHbIE MHOTOFPAHHWUKK, NPsAMbIe U
HaK/IOHHblEe NPU3MbI, Mapannenenunesnpbl)
7.9 OnepunpoBaTb NOHATUAMM: CEKYLLAA NJIOCKOCTb, CEYEHME MHOIOrPaHHMUKOB
7.10 O6DBACHATb NPUHLMIMBI MOCTPOEHMA CEYEHUN MHOTOTPAHHMKOB, UCMO/b3yA METOA CneaoB
711 CTpOuUTb CeYEHNA MHOTOIPAaHHUKOB METOAOM C/1ef,0B, BbIMONHATL (BbIHOCHbIE) MNAOCKUE
’ YepTEKN U3 PUCYHKOB NPOCTbIX 06BEMHbIX GUTrYp: BUA, CBEpPXY, COOKY, CHU3Y
PewaTb 334341 Ha HAXOXKAEHNE rTEOMETPUYECKMX BEIMYMH NO 06pa3sLLam nam
212 anropuTMam, NPUMeEHAA U3BECTHbIe aHANUTUUYECKUE MeToAbl NPU peLleHNM CTaHAAPTHbIX
’ MaTEMATMYECKMX 33434 Ha BbIYMCAEHNE PACCTOAHUIA MEXAY ABYMA TOYKAaMU, OT TOUYKKU A0
NPSMOM, OT TOYKMAO NAOCKOCTU, MEKAY CKPELLNBAOLLMMUCA NPAMbIMU
PewaTb 334341 Ha HAXOXKAEHNE FTEOMETPUYECKMX BEJIMYMH NO 06pasLLam nam
713 anropuTMam, NPUMeEHAA U3BECTHbIE aHANUTUUYECKUE MeToAbl NPY peLlleHNnM CTaHAAPTHbIX

MaTemMaTnyeCknx 3aaay Ha BblHUC/IEHUNE YINTOB MeX Y CKpellnBakloWmMMnNCcAa NpAMbIMH,
mexagy I'IpFIN\Oﬁ N NNIOCKOCTbIO, MeX Ay NNTOCKOCTAMMU, OBYIrPaHHbLIX YrnoB




BbluncnaTb 06BbEMBI M NAOWAAN NOBEPXHOCTEN MHOFOrPaHHMKOB (Npu3ma, NMpamuaa) c

7.14 npumeHeHnem GOpMy, BbIYUCAATb COOTHOLEHMA MEXAY NAOWAAAMM NOBEPXHOCTEN,
06BbEMammM Nogo6HbIX MHOFOFPaHHMKOB
715 OnepnpoBaTb NOHATUAMMU: CUMMETPUA B NPOCTPAHCTBE, LLEHTP, OCb U NNOCKOCTb
’ CUMMETPUMU, LLEHTP, OCb U MNNOCKOCTb CUMMETPUN GUTYpPbI
216 MN3BneKaTb, Npeobpa3oBbiBaTb U MHTEPNPETUPOBATL MHPOPMALMIO O MPOCTPAHCTBEHHbIX
' reomeTpuYecknx Gpurypax, NpeacTaBAeHHYI0 Ha YePTEXKAX U PUCYHKAX
MpUMeHATb reomeTpuyeckne GaKTbl 410 PELUEHUN CTEPEOMETPUYECKMX 33aY,
7.17 npeAnosaratoLlLLMxX HECKONbKO Waros peLleHus, ecinm yCaoBMA NPUMeHeHMA 3a4aHbl B
ABHOM popme
218 MNpuMeHATb NpocTelLLNE NPOrpaMmHble CPEACTBA U 3/1EKTPOHHO-KOMMYHUKALMOHHbIE
' CUCTEMbI NPU PELLEHNN CTEPEOMETPUYECKNX 3aau
219 MpnBOAMTL NPUMEpPBLI MaTEMATUUYECKMX 3aKOHOMEPHOCTEN B NMPUPOAE U KU3HMU,
' pacno3HaBaTb NPOsAB/EHME 3aKOHOB reOMETPUM B UCKyCCTBE
MpUMeHATb NONYYEHHbIE 3HAHMA HA NPaAKTUKe: aHANN3MPOBATb PeasibHble CUTyaLumn U
NPUMEHATb N3Y4YeHHble NMOHATUA B NPOLLECCE NOUCKA PELUEHMA MAaTEMATUYECKU
220 chopmynmpoBaHHOM NPobHaAEMbI, MOAENNPOBaTb peasibHble CUTYyaL MK Ha A3blKe
’ reomeTpun, UCCem0BaTb NOCTPOEHHbIE MOAENN C UCMOIb30BAHUEM FEOMETPUYECKUX
NMOHATUI W TeopeM, annapaTa anrebpbl, pewaTtb NpakTUYeCcKMe 33434, CBA3AHHbIE C
HaxXoXAEeHNEM reOMETPUYECKUX BEANYMH
11 KNACC
Koa, o o
MpoBepsaembie NpegMeTHble pe3ynbTaTbl 0CBOEHWSI OCHOBHOW 06pa30BaTe/IbHOW
npoBepsemMoro
nporpammel cpegHero obwiero obpasoBaHus
pe3ynbTata
6 FeomeTpua
OnepupoBaTb NOHATUAMM: LUANHAPUYECKAs NOBEPXHOCTb, 0bpasyoLme
6.1 UUNHOPUYECKON NOBEPXHOCTU, LUAUHAP, KOHUMYECKAs NOBEPXHOCTb, 06pasytoLme
KOHMYECKOWN NOBEPXHOCTU, KOHYC, chepmnyecKkan NOBEPXHOCTb
6.2 PacnosHaBaTb Tena BpaweHua (UMANHAP, KOHyC, chepa v wap)
6.3 0O6DbACHATb cnocobbl Noly4YeHUs Ten BpaLleHun
6.4 KnaccnoumumpoBaTb B3aMMHOE PacnosioxkeHune chepbl U NAOCKOCTH
6.5 OnepunpoBaTb NOHATUAMM: LIAPOBOM CErMEHT, OCHOBaHMWeE CErMEHTa, BbICOTA CEFMEHTA,
’ LLIApPOBOM CNOM, OCHOBAHME LLIAPOBOTO C/10f, BbICOTA LUAPOBOro C/10A, LUAPOBOWN CEKTOP
6.6

BbluncnaTtb 06bEMBI U naowaan I'IOBerHOCTeﬁ TeN BpaweHnAa, reoMeTpUYECKNX Ten C




npumeHeHvem Gopmyn

OﬂepMpOBaTb NOHATUAMWU. MHOTOIPaHHUK, BMUCAHHbIN B cd)epy M OMUCAHHbIN OKONO

6.7
coepbl, chepa, BAMCAHHAA B MHOFOFPaHHUK MW TENO BPaALLLEHUSA
6.8 BblUMCNATL COOTHOLIEHMA MeXAy NaowansmMmm NOBEPXHOCTEN MU 06bEMaMK NOA0OHbIX TEN
6.9 N306parkaTb M3ydaembie pUrypbl OT PYKU 1 C NPUMEHEHMEM MPOCTbIX YEPTEKHbIX
’ MHCTPYMEHTOB
6.10 BbINoHATL (BbIHOCHbBIE) MIOCKME YEPTEKMN N3 PUCYHKOB NPOCTbIX 06 bEMHbIX dUryp: BUA,
’ cBepxy, COOKY, CHU3Y; CTPOUTb CeYEeHMA TeN BpaLLeHMA
6.11 N3BnekaTb, UHTEPNPETUPOBATbL M NPeobpa3oBbiBaTb MHPOPMALLMIO O NPOCTPAHCTBEHHbIX
' reomeTpuyeckmx purypax, NpeacTaBAeHHY0 Ha YepTeXKax U PUCYHKaxX
MNpuMeHATb reomeTpudeckme GaKkTbl 417 PELEHNA CTEPEOMETPUYECKUX 33,434,
6.12 npeanonaratoWmnx HECKOIbKO LLAroB peLleHmna, ecam ycaoBnA NPUMEHEHMA 3a4aHbl B
ABHOM dopme
6.13 OnepunpoBaTb NOHATUEM: BEKTOP B NPOCTPAHCTBE
6.14 BbINONHATb AENCTBMA CNOKEHUA BEKTOPOB, BbIYMTAHMA BEKTOPOB M YMHOXEHMA BEKTOPA
’ Ha YnCNo, 0OBACHATb, KAKMMM CBOMCTBAMM OHM 0bnagatoT
6.15 MpumeHATL NPaBUIO Napansenenmnena Npu CA0XKEHNUN BEKTOPOB
OnepupoBaTb MOHATUAMMU: AEKAPTOBLI KOOPAMHATbI B MPOCTPAHCTBE, BEKTOP, MOAY/b
6.16 BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, YO MEXAY BEKTOPAMMU, CKanAapHoe
npousseneHne BEKTOPOB, KOJIZIMHEAPHbIE U KOMMNNAHAPHbIE BEKTOPbI
6.17 HaxoauTb cymmy BEKTOPOB M MPOM3BEAEHME BEKTOPA HA YNCNO, YTON MEXAY BEKTOPAMMU,
’ CKanApHoe Npoun3BeneHne, packnagblBaTb BEKTOP MO ABYM HEKO/IMHEAPHbIM BEKTOPAM
6.18 3aaaBaTtb MJIOCKOCTb YPaBHEHWEM B AE€KAPTOBOM CUCTEME KOOpANHAT
6.19 PewaTb npocTeiiwne reomeTpuyeckme 3a4aqm Ha NPUMEHEHNE BEKTOPHO-KOOPANHATHOIO
' meToAa
PewaTb 334341 Ha A0Ka3aTENbCTBO MAaTEMATUYECKUX OTHOLLIEHUIA M HAaXoXKaeHue
6.20 reomMeTpuyYecKkux BeIMYMH No obpasLam Uam afiropuTMam, NPUMEHAA N3BECTHbIE METOAbI
npu pelleHnn CTaHAAPTHbIX MaTEMATUYECKUX 3334
6.21 MprmeHATb NpocTelLe NPOorpaMMHble CPeACTBA U 3N1EKTPOHHO-KOMMYHUKALMOHHblEe
’ CUCTEMbI NPU peLleHnn cTepeomeTpuYecKkmx 3aaad
6.22 MpuBOAUTL NPUMEPbI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOLE U HKU3HM,
' pacno3HaBaTb NPOABAEHNE 3aKOHOB FreOMETPUM B UCKYCCTBE
6.23 MpUMeHATb NONYYEHHbIEe 3HAHMA Ha NPAKTUKE: AaHANMU3NPOBATb PeabHble CUTyaLUn 1

NPUMEHATb N3y4YEeHHble MOHATUA B Npouecce NONCKa peleHnA MmaTtemMmaTu4eCkn




chopmynMpoBaHHOM Npobaembl, MOAENPOBATL PeasibHble CUTyaL MK Ha A3blKe
reomMeTpun, UCcAeLoBaTb MOCTPOEHHbIE MOAEN C UCMO/Ib30BaHNEM FTEOMETPUYECKMX
MOHATUI U TeOPEM, annapara anrebpsbl, pewaTtb NPakTUYeCcKue 3a4aum, CBA3aHHbIE C
HaXoXaeHVeM reoMeTpUYeCcKMX BeJIMYUH




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC

Kopg

MpoBepsaeMblit SN1EMEHT CoAepKaHUA

[eomeTpuA

7.1

OCHOBHble NOHATUA cTepeomeTpun. TouKa, NpAmas, NNOCKOCTb, MPOCTPaHCTBO. MNoHATHe 06
aKCMOMATUYECKOM MOCTPOEHNN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U CNeACTBUA U3 HUX

7.2

B3anmHoe pacnonoxkeHue NPsAMbIX B MPOCTPAHCTBE: NepeceKatowmnecs, napannenbHble 1
CKpelumBatoLLmecs npsamble. NMapannenbHOCTb NPAMbIX M NAOCKOCTEN B NPOCTPAHCTBE: Napaie/bHblie
npsimMble B NPOCTPAHCTBE, Napaa/iesibHOCTb TPEX NPAMbIX, MapPaNnesbHOCTb MPAMON U NIOCKOCTU.
YrAiblc cOHanpaBAEHHbIMU CTOPOHAMM, YTON MEXAY NPAMbIMK B NPOCTpaHcTBe. MapannenbHoCTb
NI0OCKOCTEeN: Napas/ie/ibHble NIOCKOCTM, CBOMCTBA NapasiesibHbiX NaockocTen. MNpoctenwne
NPOCTPaHCTBEHHbIE GUrypPbl HA NAOCKOCTU: TETPA3AP, Kyb, napannenenunes, NOCTPOEHNE CEYEHW

7.3

MepneHaMKyNAPHOCTb NPAMOW U MAOCKOCTU: NepneHANKYAAPHbIe NPSMbIe B MPOCTPAHCTBE, NpsAMble
napannenbHble U NepneHaNKyNApHbIE K NIOCKOCTU, NPU3HAK NepneHaNKYAAPHOCTM NPAMOW 1
N/IOCKOCTH, TEOPEMA O NPAMOW NepneHNKYNAPHOM NJOCKOCTU. YI/bl B NPOCTPAHCTBE: Yro/l MeXay
NPAMON U NNOCKOCTbIO, ABYIPAHHbBIN YTro, IMHEWHbI Yyron ABYrpaHHOro yraa. NepneHankynsap v
HaK/IOHHbIE: PACCTOAHME OT TOYKM A0 NJOCKOCTU, PACCTOAHME OT NPAMONM 40 NAOCKOCTH, MPOEKLMA
¢durypbl Ha NAoCcKocTb. NepneHAMKYNAPHOCTb NAOCKOCTEN: NPU3HAK NepneHANKYAAPHOCTU ABYX
nnockoctei. Teopema o TPEX NepneHauKynapax

7.4

MOHATUE MHOTOrpaHHMKA, OCHOBHbIE 3/1eMEHTbl MHOTOFPaHHUKA, BbINYK/ble U HEBbLINYK/ble
MHOTOrpaHHMKM, Pa3BEPTKA MHOrOrpaHHKKa. MpM3ama: n-yrosibHas Npusma, rpaHu U OCHOBaHMA
NpPU3Mbl, NPAMan M HaKJOHHAaA NpM3Mbl, BOKOBasA U NoIHAaA NOBEPXHOCTb NpM3Mbl. Mapannenenunes,
NPAMOYrobHbIV Napannenenunes n ero cBoicTea. Npammaa: n-yronbHas nMpamuaa, rpaHu u
OCHOBaHMe NMpamuabl, 6OKOBas M MOAHAA NOBEPXHOCTb MMPAMMUAbI, MPAaBUbHAA U yCeYEHHas
nupamuga. dN1emeHTbl NPU3Mbl U NMPamuabl. NpaBuIbHbIE MHOTOFPAHHUKM: MOHATME NPABUAbHOMO
MHOTrorpaHH1Ka, NpaBuabHan NpU3ma 1 NpasuabHas NMpPamMnaa, NPaBuUAbHaA TPeyroabHasa NMpammnaa
M NpaBW/bHbIV TeTpasap, Kyb. MpeacraBaeHMe O NPaBUIbHbIX MHOTOTPaHHUKAX: OKTasAap, A0LAEKasap
M MKocasgpyrue CeyeHus NpM3Mbl U MMpPaMnapbl

7.5

CMMMETpMﬂ B NMPOCTPaHCTBE: CUMMETPUNA OTHOCUTE/IbHO TOYKMHN, ﬂpﬂMOVI, NAOCKOCTU. DNEeMEHTbI
CUMMETPUN B NUPaMUaX, Nnapannenenmnenax, npaBnabHbiIX MHOTorpaHHMUKax

7.6

BbluncneHne 31eMeHTOB MHOTOIPaHHUKOB: PEbpa, anaroHanw, yrabl. Maowanb 60KoBOM
NMOBEPXHOCTM M NOJIHOM NMOBEPXHOCTM NPSAMOM NPU3MbI, NA0OLWAAb OCHOBAHUI, TeopemMa o 60KoBOM
NOBEPXHOCTU NPAMON Npusmbl. MNaowans 6OKOBON NOBEPXHOCTU U MOBEPXHOCTU NPaBUIbHOM
nupamuapl, Teopema o NAoLlaan yceyéHHol nupamuapl. MoHaTUe 06 06béme. O6BEM NMpamuabl,
npU3mbl

7.7

MopobHble Tena B NpocTpaHcTee. COOTHOLIEHUA MeXA4y NIoLagAMM NOBEPXHOCTEN, 06bEMaMM
NoAo6HbIX Ten

11 KJTACC




Kog MpoBepsembln 31eMeHT coaeprKaHus
6 FreomeTtpus
UnnmHapuyeckan noBepxHOCTb, 06pasytoLme LUIMHAPUYECKOM NOBEPXHOCTH, OCb
6.1 LUMAMHAPUYECKOM NoBepXHOCTU. LlAnHAp: ocHoBaHMA 1 6OKoBan NoBEepPXHOCTb, 06pasytoLLas 1
0Cb, Nsowaab 60KOBOM M NOJIHON NOBEPXHOCTU
KoHunyecKas noBepxHOCTb, 06pasytoLime KOHNYECKOM NOBEPXHOCTU, OCb U BEPLLUMHA KOHUYECKOW
6.2 nosepxHocTn. KoHyc: ocHoBaHMe 1 BepluMHa, 06pa3sytoLlas 1 ocb, naowaab 60KOBOM U NOJIHOM
NOBEPXHOCTU. YCEUYEHHbIN KOHYC: 06pasytolme 1 BbicOTa, OCHOBAHWA U HOKOBas NOBEPXHOCTb
6.3 Cdepa v Wwap: UeHTp, paguyc, 4MamMeTp, Naolaab NoBepxHoCTU chepbl. BsaMmHoe pacnonoxkeHue
’ chepbl M NNOCKOCTH, KacaTeslbHas NAOCKOCTb K chepe, naowaab chepsl
6.4 N306parkeHne Ten BpalleHUs Ha NJIOCKOCTU. Pa3BEpPTKa UMANHAPA N KOHYCa
65 KombuHauuu Ten BpalleHns 1 MHOrorpaHHMKoB. MHOrorpaHHMK, ONMCaHHbIN OKONO chepsl,
’ cdepa, BNMcaHHaA B MHOTOTpaHHUK, UKW TE0 BpalleHun
MNMoHAaTne 06 06béme. OCHOBHble CBOIMCTBA 06BEMOB Ten. Teopema 06 06bEME NPAMOYro/IbHOro
6.6 napannenenunena u cneactsma ns Heé. O6bEM LMAMHAPA, KOHYca. O6bEM Wapa 1 naowagb
coepbl
6.7 MoaobHble Tena B npocTpaHcTBe. COOTHOLWEHMA MexAay Naolaaamm NnoBepxHocTen, 06 bEMamm
' noAo6HbIX Ten
6.8 CeueHua umnmnHapa (NapannensHo U NepneHaAnKYIAPHO 0CK), cevyeHMa KoHyca (mapannenbHoe
’ OCHOBaHMIO U NpoxoslLee Yepes BepPLUMHY), ceyeHuma wapa
BeKTop Ha NNOCKOCTM M B NPOCTPaHCTBe. CNOXKEeHWE U BblYMTaHWE BEKTOPOB. YMHOXKEHWNE BEKTOPA
6.9 Ha yncno. PasnoxkeHne BEKTOPA NO TPEM HEKOMMNIaHapPHbIM BeKTopam. Mpasuno
napannenenunena. PeweHune 3agad, cBA3aHHbIX C NPUMMEHEHUEM NPaBUA AENCTBUIN C BEKTOPamm
MpamoyronbHasa cuctema KOOpAMHaT B NpocTpaHcTee. KoopauHathl BekTopa. MpocTeliwne 3aaaun
6.10 B KOOpAMHATax. Yron mexay Bektopamu. CKanAapHoe nponsBeaeHne BEKTOPOB. BblumcneHune yrnos

mexay npambiMmn N NNOCKOCTAMM. KOOpAMHaTHO-BEKTOprIVI MeTo 4 Npun peweHnmn
reomeTpunyecknx sagaud




MPOBEPAEMBbIE HA EI3 MO MATEMATWKE TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHMA OCHOBHOM OGPA30OBATE/IbHOW

MPOTPAMMBbI CPEAHEIO OBLLEFO OBPA3OBAHWA

Kopa
npoBepsaemoro
TpeboBaHUsA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHWUS OCHOBHOW
obpa3oBaTenibHOM Nporpammbl cpeaHero obuiero obpasoBaHua

BnageHve meTofamu A0Ka3aTeNbCTB, aATOPUTMaMM PeLLeHUs 3a43a4; YMeHne
bopMyMpPoBaTb M ONEPUPOBATL MOHATUAMM: ONpeaeeHne, akcMoMa, TEOPEMA,
CnencTeBume, CBOMCTBO, MPU3HAK, A0Ka3aTeNbCTBO, PABHOCU/bHbIE GOPMYANPOBKY;
NPUMEHATb UX; YMeHUe GOpPMyIMPOBaTb 06pPaTHOE M NPOTUBOMONONKHOE YTBEPHKAEHME,
NpUBOAMTL MPUMEPBI MU KOHTPNPUMEPDI, UCMONb30BATb METOL MaTeMaTUYECKOM
WHAYKLWW; NPOBOAMUTL AOKAa3aTe/IbHble PACcCyKAEHMA NPU peLleHnn 3a4a4, OLLeHMBaTb
NIOTUYECKYH0 NPaBUABHOCTb PACCYKAEHUIA; yMEeHME OnepmnpoBaTb NOHATUAMM:
MHOeCTBO, MOAMHOMECTBO, ONepaLUn Hag, MHOXECTBaMU; YMEHNE UCMONb30BaTb
TEOPETUKO-MHOKECTBEHHbI annapaT 414 ONUCcaHUA peasibHbIX MPOLLECCOB U ABNEHUN U
npv pelweHnn 3agad, B TOM YMCAe U3 APYTUX Y4eBOHbIX NPeaAMEeTOB; yMeHMEe ONepmupoBaThb
NOHATUAMM: rpad, cBA3HbIN rpad, Aepeso, UMKA, rpad Ha NNOCKOCTU; YMEHUe 334aBaTb U
onucbIBaTb rpadbl PasIMYHbIMK CNOCOH6aMK; MCNOIb30BaTh Fpadbl NpU peLleHmmn 3a43a4

YMeHue oneprpoBaTb NOHATUAMM: HaTYpPasbHOE YMCAO, LEeNoe YACNO, CTEMNEHb C LLe/IbIM
rnokasaTenem, KOpeHb HaTypPasibHOMN CTEMNEHM, CTEMEHb C PALMOHA/IbHbIM NOKA3aTeNem,
CTeneHb C AeMNCTBUTEIbHBIM NMOKa3aTenem, 1orapudm YMCNa, CUHYC, KOCUHYC U TaHFEHC
NMPOW3BOJIBHONO YMCAa, OCTAaTOK MO MOAY/IO, PaLMOHA/IbHOE YNCAO0, NPPALMOHANbHOE
4YMCNO, MHOXKECTBA HAaTYPaJIbHbIX, Lie/blX, PaLMOHaNbHbIX, AEWCTBUTENbHbIX YMCEN;
YMEHMe NCMO/Ib30BaTb NPU3HAKKN AEANMOCTU, HAUMEHbLUMA 0BLWMIA AennTens 1
HaMmeHblUlee obLiee KpaTHOe, aNropuTm EBKAMAA NpU peLleHnmn 3a43a4; 3HAKOMCTBO C
Pa3/INYHBIMU MO3ULMOHHBIMU CUCTEMAMM CYUCIEHNA; YMEHWE BbINOJIHATL BblYMC/IEHNE
3Ha4yeHu 1 NnpeobpasoBaHUA BbIPaXKEHUI CO CTENEHAMM U Norapudmamm,
npeobpasoBaHna APOOHO-PALMOHABHBIX BbIPAXKEHWUI; YMEHWE ONepupoBaThb
NOHATUAMM: NOCNEA0BATEIbHOCTb, apUPMETUYECKAs NPOrpeccus, reomeTpuyeckasn
nporpeccus, 6eCKOHeYHO ybbiBatoLLLasn reoOMeTpUYECKan NPOrpeccus; ymeHume 3aaBaTtb
nocneaoBaTeIbHOCTU, B TOM YMCIE C MOMOLLBIO PEKYPPEHTHBIX GOPMYJT; yMEeHUe
onepupoBaTb NOHATUAMM: KOMMJIEKCHOE YMCN0, COMPAXKEHHbIE KOMMJIEKCHbIE YNCAa,
MOZAY/b U aPFYMEHT KOMIMIEKCHOTo Yncna, Gopma 3anmcu KOMMAEKCHbBIX YMcen
(reomeTpuyeckas, TPUroHOMeTpMYecKas 1 anrebpanyeckas); ymeTb NPOM3BOAUTD
apudmeTUYecKne AencTemA C KOMNIEKCHbIMU YUCAAaMW; NPUBOAUTL NPUMEpPDI
NCMNOb30BAaHUA KOMMNEKCHbIX YACEN; ONEPUPOBATb NOHATUAMMU: MaTpuULLA 2X2 1 3x3,
onpegenntenb MaTpuLbl, FEOMETPUYECKUIA CMbICA OnpeaennTens

YMeHue oneprpoBaTth NOHATUAMM: PaLMOHaNbHbIE, MPPALMOHANbHbIE, MOKa3aTeslbHblIe,
cTeneHHble, forapudmuyeckmne, TOUroHoOMeTpUYeCcKue ypaBHeHMA U HepaBeHCTBa, UX
CUCTEMDbI; YMEHME ONepupoBaTh MOHATUAMM: TOXKAECTBO, TOXAECTBEHHOE
npeobpasosBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHWNI U HEPABEHCTB,
PaBHOCMABLHOCTb YpaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHWe peLlaTb ypaBHeHUs,




HepaBeHCTBA U CUCTEMbI C MOMOLLLbIO PA3/IMYHbIX NPUEMOB; peLlaTb YpaBHEHWs,
HepaBeHCTBA M CUCTEMbI C MAaPaMeTPOM; NPUMEHATbL YPaBHEHWSA, HEPABEHCTBA, UX
CUCTEMbI AN PeleHma MaTeMaTUYEeCKMX 33434 M 334,34 M3 Pas/iMyHbiX 0b1acTelt HayKu u
peanbHOM XKU3HU

YMeHue onepuposaTtb NOHATUAMM: GYHKUMA, YETHOCTb GYHKLMMU, NEPUOANYHOCTD
bYHKLMK, OrpaHUYeHHOCTb GYHKLMM, MOHOTOHHOCTb GYHKLMMU, IKCTPEMYM GYHKLNN,
Hamnbosbluee U HAMMeEHbLLEee 3HAYEeHUA GYHKLMM HA NPOMEKYTKE, HEMpepbiBHanN
byHKLUMA, acumnToTbl rpaduKka GyHKUMKM, NepBasn U BTOpas Npom3BoAHaA GyHKLMM,
reoMeTpUUYecKMin n pU3MYecKmin CMbICa NPOU3BOAHON, NepBoobpasHan, onpeaenéHHbIn
WHTErpan; ymeHue HaxoauTb acCUMNTOTbl rpaduKa GyHKLMU; yMEHUE BbIYUCAATD
NpPOu3BOAHbIE CYMMbI, NPOU3BEAEHMA, HACTHOTO U KOMNO3NUUKN GYHKLMI, HAXOANUTb
ypaBHeHWeE KacaTenbHOM K rpaduKy GyHKLMU; yMEHNE HAaXO4UTb NPOU3BOAHbIE
3N1eMeHTapHbIX GYHKLMIA; yMEHME UCNO/b30BaTh MPOM3BOLAHYIO ANA UCCef0BaHUA
dYHKUMIA, HAaXOANTb HanbonbluMe N HAaMMeHbLUWE 3HaYeHUA GYHKUMIA; CTPOUTb rpadmKm
MHOTOY/IEHOB C UCMO/Ib30BaHWEM annapaTa MaTeEMATUYECKOr0 aHa1M3a; NPUMEHATb
NPOW3BOAHYIO ANA HAXOXKAEHUA HAUNYYLLErO PeLLleHNA B MPUKNAAHbIX, B TOM Yncae
COLMANbHO-3KOHOMMYECKUX U GU3NYECKUX 3a[a4aX; HAXOA4MTb NAOWAAN U 0OBbEMDI
buUryp c NomolLLbio MHTErpana; NPUBOAUTL MPUMEpPbI MaTeEMATUYECKOrO MOAENPOBaHMUA
C nomolLpto anddepeHuManbHbIX YpaBHEHUI

YMeHue onepupoBaTtb NOHATUAMM: rPaduK GyHKLMM, 0BpaTHAA GYHKLMA, KOMNO3ULMA
bYHKUMI, IMHENHaA GYyHKLUMA, KBagpaTMUHAA QYHKLMA, pauMoHanbHana GyHKUMS,
cTeneHHan GYHKUUA, TPUTOHOMETPUYECKNE PYHKL MU, 0BpaTHble TPUTOHOMETPUYECKUE
bYHKLMM, NoKasaTenbHan n norapudmmyeckan GyHKUUKU; yMeHUe CTPouTb rpadmKkm
N3y4eHHbIX PYHKLMI, BbINOJHATb NpeobpasoBaHmsa rpadmKkos GyHKUMIA, UCNOAb30BaTb
rpaduKm gns nsydeHmsa NpoL,EeccoB U 3aBUCUMOCTEN, NPU PELUEHUN 33434 U3 APYrnX
y4ebHbIX NpeAMETOB M 33434 U3 peasibHOM KMU3HK; BbipaxKaTb GopmMynammn 3aBUCMMOCTH
MeXXAy BeIMYMHAMM; UCNO/Ib30BaTb CBOMCTBA U rpadmkun GyHKUMIN AnA pelleHna
YPaBHEHW, HEPABEHCTB U 33434 C NapameTpamu; n3obparkatb Ha KOOPANHATHOW
NJIOCKOCTM MHOXECTBA PeLleHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peLsaTb TEKCTOBbIE 334341 Pa3HbIX TUMOB (B TOM YMCAEe HA NPOLEHTbI, 40U U
YacTu, Ha ABUXKeHWe, paboTy, CTOMMOCTb TOBAPOB M YC/IYT, HAIOTW, 3343a4M 13 0b1acTu
ynpaBAeHUsA INYHbIMM U CEMENHBIMWU GUHAHCAMM); COCTaBAATL BblPaXKEHUSA, YpaBHEHUSA,
HepaBeHCTBA U MX CUCTEMDbI MO YCI0BMIO 3a434M, UCC/IeA0BaThb NoJlyYeHHOE peLleHne u
OUEHMBaTb NPABAONOA06HOCTb PE3YIbTATOB; YMEHNE MOLENMPOBaTb PeasbHble
CUTyaL MM Ha A3blKe MaTEMATUKW; COCTABATbL BblPaXKeHUs, YpaBHEHUA, HEPABEHCTBA U UX
CUCTEMbI NO YCN0BMIO 334a4M, UCCNeA0BaTb NOCTPOEHHbIE MOAENAN C UCMO/b30BaHUEM
annapata anrebpbl, MHTEPNPETUPOBATb NOAYYEHHbIN Pe3yabTaT

YMeHMe onepupoBaTth NOHATUAMMU: cpesHee apudpmeTUyeckoe, meamaHa, Hambosbliee u
HauMMeHbLlLee 3Ha4YeHuA, pa3max, AUCNepcua, CTaHAaPTHOE OTKIOHEHWE YNCNOBOrO
Habopa; ymeHWe n3BneKkaTb, MHTEPNPETMPOBaTb MHPOPMaLMIO, NPEACTaBNEHHYIO B
Tabauuax, Ha AMarpammax, rpadurKax, OTparkaloLLyo CBOMCTBA peasibHbIX NPOLLECCOB U
ABMIEHNI; NPeACTaBAATb MHDOPMALMIO C MOMOLLLIO TabanL, 1 Auarpamm; UccienosaTb
CTaTUCTMYECKME AaHHbIE, B TOM YKC/E C NPUMEHEHMEM rpadUyYecKknx MeTog0B U
3/1EKTPOHHBIX CPeACTB; rpadpuUecKkn nccnenoBaTb COBMECTHbIE HabloAeHNA C MOMOLLbIO
AMarpamm paccemsaHusa U IMHENHON perpeccun




YMeHue onepupoBaTb NOHATUAMM: CIy4alHbIN ONbIT U CAyYaiHoe cobbIThE, BEPOATHOCTb
CNy4YaitHoro cobbITUA; yMEHNE BbIYMCNATb BEPOATHOCTb C UCMOb30BaHUEM rPpadUUECcKnX
METOA0B; MPUMEHATb GOPMYJIbl C/IOKEHUSA U YMHOXKEHMUA BEPOATHOCTEN, dopmyny
No/IHOM BEPOSATHOCTH, popmyny BepHynnm, KombruHaTopHble GaKTbl U GopMybl;
OLLeHMBaTb BEPOATHOCTM peasibHbIX COBbITUI; yMEHWE OnepupoBaTb NOHATUAMMU:
CNyvyaliHan Be/NiMuMHa, pacnpegeneHne BepoaTHOCTEN, MaTeMaTUUYECKoe OXUaaHue,
aucnepcms n cTaHAapTHOE OTKJIOHEHWE Cy4YaitHOM BeNUYMHBI, GYHKUUK pacnpeneneHums
M NNOTHOCTM PaBHOMEPHOTIO, MOKa3aTeIbHOro U HOPMa/IbHOTO pacnpenefieHnit; ymeHue
MCNO/Ib30BaTb CBOMCTBA M3YyYEHHbIX pacnpeaeseHnin 4N peleHms 3a43a4; 3HaKOMCTBO C
NOHATUAMM: 3aKOH B0/IbLLMX YMCeN, MeToAbl BbIBOPOYHbIX UCCIeA0BaHNIN; YyMeHMEe
NpUBOAMTL MPUMEPBI NPOABIEHUA 3aKOHa H60/IbLUNX YNCeN B NPUPOAHbIX U
06LWEeCTBEHHbIX ABNEHUSAX; YMEHUE ONepupoBaTh NOHATUSAMU: COYETAHNE, NepecTaHOBKa,
4YMCNO COYETaHMUI, YACNO NepecTaHOBOK; BUHOM HbIOTOHA; yMeHUe NPUMEHATb
KOMBMHaTOpHble GpaKTbl U PacCyKAeHNA A1A pelleHnna 3a4a4; OLEHNBaATb BEPOATHOCTU
peanbHbIX COBbITUI; COCTaBNATb BEPOATHOCTHYO MOAE/b U UHTEPNPETUPOBATL
NoJIyYeHHbIN pe3ynbTaT

YMeHMe onepunpoBaTth NOHATUAMM: TOUKA, NPAMan, NI0CKOCTb, NPOCTPAHCTBO, OTPE3OK,
Jly4, BEIMYMHA YTrNa, NJOCKUIA YroA, ABYrPaHHbIN Yroa, TPEXTPaHHbIN yron,
CKpelumBatoWwmecs npsamble, NapannenbHoCTb U NepneHANKYAAPHOCTb NPAMbIX U
MIOCKOCTEM, Yrofl MeXKay NPAMbIMK, YTON MEXAY NPAMOM U NIOCKOCTbIO, Yro Mexay
NIOCKOCTAMM, PACCTOAHME OT TOYKM A0 NJOCKOCTU, PAacCTOSHUE MEXKAY NPAMbIMMU,
paccTosHMe MeXay NJI0CKOCTAMU; YMEHME UCMOb30BaTb NPU peLleHnn 3a4a4
n3yyeHHble GaKTbl U TEOPEMbI NNAHUMETPUN; YMEHNE OLEHMUBATL pa3mepbl 06 bEKTOB
OKPY*KaIOLLEro M1pa; CTPOUTb MaTeMATUYECKME MOAE/IM C MOMOLLbIO FEOMETPUYECKNX
MOHATUIN U BEIMUYMH, PeLLaTh CBA3AHHbIE C HUMM NPaKTUYECKMe 3a4a4u
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YMeHMe onepupoBaTth NOHATUAMM: Naowaab ¢urypbl, 06 bEM GUrypbl, MHOTOrPaHHMUK,
NPaBW/IbHbIN MHOTOTPAHHMK, CeYeHME MHOTOTPAHHMKA, Kyb, Napannenenvnes, npusma,
nupamunaa, durypa v NOBEPXHOCTb BPALLLEHUA, LMANHAP, KOHYC, Wwap, cdepa, naowaab
cdepbl, Naowaab NOBEPXHOCTU NMMPaMMUIbI, MPU3MbI, KOHYCa, UMANHAPA, 06BEM Kyba,
NPAMOYroNbHOro Napannenenunesa, NMpPamMmuabl, NPU3Mbl, UMAUHAPA, KOHYCA, Wapa,
pasBEPTKa NOBEPXHOCTU, CEYEHMA KOHYCa U LMAUHAPA, Napaie/ibHble OCK UK
OCHOBAHUIO, CeYEHMe LWapa, NJI0CKOCTb, Kacatowwanca chepbl, ULMANHAPA, KOHYCa; YMeHUe
CTPOUTb CEYEHNE MHOTOFPAHHUKA, N306paXKaTb MHOTOrPaHHUKK, GUTYpPbl U MOBEPXHOCTU
BPALLLEHNA, X CEYEHWNA, B TOM YMC/E C NOMOLLbIO 3/1EKTPOHHbIX CPeACTB; YMeHWe
NPUMEHSATb CBOMCTBA rEOMETPUYECKUX GUTYP, CAaMOCTOATENIbHO GOPMYANPOBaTb
onpegeneHna nsydaemoix GUryp, BblABUraTb rmnoTesbl O CBOMCTBAX M NPU3HAKaX
reomeTpuyecknx puryp, 060CHOBbLIBaTb UM ONPOBEPraTh UX; yMEHME NPOBOAUTL
Knaccuopukaumio GUryp no pasivyHbIM Npu3HaKam, BbIMOAHATL He0bXoaMMble
AONONHUTENbHbIE NOCTPOEHUA
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YMeHMe onepupoBaTth NOHATUAMMU: ABUNKEHME B NPOCTPAHCTBE, Napaie/ibHbli NepeHoc,
CMMMETPUA Ha NJIOCKOCTU M B NPOCTPaHCTBE, NOBOPOT, NpeobpasosaHue nogobus,
nofobHblie GUrypbl; YyMeHME pacno3HaBaTb paBHble U Nogo6Hble GUrypbl, B TOM YMC/Ee B
npupoae, NCKYCCTBE, apXUTEKTYPE; UCMONb30BaTb FTEOMETPUYECKME OTHOLLEHMSA NPU
pelleHnmn 3a4a4; HaXxoAUTb reOMETPUYECKNE BENUUYUHDI (41Ha, Yyron, naowaab, 06bEm)
Npwv peleHnmr 3a4a4 n3 Apyrux yu4ebHbix NPeameToB U U3 peasbHOM XKU3HU; YMEHUE
BbIYUCAATb FeOMETPUYECKME BENYMHbI (AAUHa, YroA, naowaab, 06bEM, naowaab




NOBEPXHOCTM), UCMOJIb3YA U3YYEeHHblEe GOPMYIbl U METOABI, B TOM YMC/Ie: NIoLWaab
NOBEPXHOCTM NMPaMMUAbl, NPU3MbI, KOHYCa, LMANHAPA, Naolaab chepbl; 06bEM Kyba,
NPAMOYroAbHOro napannenenuneaa, NMPamuabl, NPM3Mbl, LMAMHAPA, KOHYCa, Wapa;
YMeHMe HaXxoANUTb OTHOLIEeHWE 06BEMOB NOA0OHbIX GUTYP

YmeHune onepumnpoBaTb NOHATUAMWU: NPAMOYTOJZibHaA CUCTEMA KOOPAOUNHAT, BEKTOP,
KOOpPAWHATbl TOYKN, KOOPANHATbl BEKTOPA, CyMMa BEKTOPOB, NponsBeaeHne BEKTOPA Ha
YUCNO, Pa3NOoXKeHNe BEKTOPA No 6a3VICY, CKasiApHOe nponsseneHne, BEKTOpPHoOe
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Nnpou3BeLeHUE, Yroa MeXAy BEKTOPAMM; YMEHWE UCMO/Ib30BaTb BEKTOPHbIN U
KOOPAMHATHbIA METOZ ANA PELLEHMA TeOMETPUYECKUX 3a4a4 U 33434 APYTUX Y4eBHbIX
npeameToB
YmeHue BbIbMpaTh NOAXOAALMI METOL, ANA PELLUeHUA 33434M; NOHUMaHWE 3HAYMMOCTH
13 MaTeMaTUKN B U3YYEHUWN NPUPOAHBIX M 0BLLECTBEHHbIX MPOLLECCOB U ABAEHWUN; YMEHUE

pacno3HaBaTb NPOAB/JEHNE 3aKOHOB MaTeMaTUKM B MCKYCCTBE, YMEHWE NPUBOAMUTb
NpPMMepPbl MAaTEMATUYECKUX OTKPbLITUIA POCCUIACKON M MUPOBOW MaTeEMaTUYECKOW HayKK




MEPEYEHb 3/IEMEHTOB COAEPHKAHWUA, MPOBEPAEMbIX HA EI'3 NO MATEMATUKE

Kog MpoBepAeMblli 31eMeHT coaepKaHMA
1 Yucna u BbluMcneHuA
1.1 HaTtypanbHble n uenbie yncna. NpuUsHaKmM enmMmocCTn Lenbix Yncen
12 PauyoHanbHble yncna. O6bIKHOBEHHbIE U AeCATUYHbIE APOobU, NPOLLEHTbI, 6eCKOHeYHble
nepuoamyeckme apobu
13 ApndmMeTnUYECKMN KOpeHb HaTypabHOM cTeneHun. leicTBuA ¢ apupmeTMHecKMMmM KOpHAMM
’ HaTypanbHOW CTeNeHu
14 CreneHb C uenbim nokasatenem. CteneHb € paumoHasbHbIM NokasaTesniem. CBOMCTBA CTENEHU
15 CWHYC, KOCMHYC U TAHTEHC YMC/IOBOrO aprymeHTa. APKCUHYC, apKKOCUMHYC, apKTAHIeHC YUCI0BOro
’ aprymeHTa
1.6 Norapndm yncna. ecatuuHble 1 HaTypanbHble Norapnuemobl
17 JencrteutenpHble yncna. ApubmetTmyeckne onepaLmm ¢ 4enCcTBUTENbHBIMU YUCAAMM.
' MpnbAnKEHHbIE BbIYMCIEHMA, NPABWUIA OKPYFAEHUA, NPUKMAKA W OLeHKA pe3ynbTaTa BblYMCAEHUN
1.8 MpeobpasoBaHMe BbipaxKeHUM
1.9 KomnneKcHble yncna
2 YpaBHeHMA N HepaBeHCTBA
2.1 Lenble n apobHo-paumoHabHble ypaBHEHUA
2.2 NppaumoHanbHble ypasHeHUA
2.3 TpuroHomeTpmyeckue ypaBHeHUA
2.4 MokasaTenbHble U norapuPmmnyeckue ypaBHeHUn
2.5 Lenble n ApobHO-paLMOHanbHble HEpPaBEeHCTBa
2.6 NppaumnoHanbHble HepaBeHCTBa
2.7 MNMoKasaTenbHble U NorapudmmnyecKkme HepaBeHCTBA
2.8 TpuUroHomeTpuyeCcKme HepaBEHCTBA
2.9 CucTeMbI M COBOKYMNMHOCTM YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHeHUA, HEPaBEHCTBA M CUCTEMbI C MapamMeTpamm
2.11 MaTpuua cucteMbl IMHENHBIX YpaBHEHMIA. OnpeaenvTenb MaTpuULbl




3 PyHKLMM U rpaduKm
31 ®PyHKUMSA, cnocobbl 3agaHma GyHKUMK. FpaduK dyHKUMK. BsaumHo 06paTHble GyHKUUK. YETHbIE U
' HeyéTHble GyHKUMK. NMepuoanyeckue GyHKLUN
Ob6nacTb onpeaeneHns n MHOXKECTBO 3HauYeHUM GyHKUMKN. Hynm GyHKLMK. MTpoMeKyTKM
3.2 3HAKONOCTOAHCTBA. MPpOMEXYTKM MOHOTOHHOCTU QYHKLMN. MaKCUMYyMbl U MUHUMYMbI GYHKLUN.
Hanbonbluee n HaMMeHbLLee 3Ha4YeHMe GYHKLMN HA NPOMENKYTKE
33 CreneHHan GyHKUMA C HATypasbHbIM U LLebiM NoKasaTenem. E& ceorictea u rpadumk. ColicTea u
' rpadurK KOpHA N-0M CTEMNEHMU
34 TpuroHomeTpumyeckne GyHKLMU, X CBOMCTBA U rpadmKu
3.5 MoKasaTenbHasa 1 norapmdmuyeckan pyHKUMK, NX CBOMCTBA U rpaduKn
3.6 TouKkuM paspbiBa. ACUMNTOTbI FPadmKoB PyHKLMN. CBOMCTBA QYHKLMIA, HENPEPbIBHbIX Ha OTPe3Ke
3.7 MocnenoBaTenbHOCTH, CNOCOObLI 3a4aHNA NOCAeA0BaTebHOCTEN
3.8 ApudmeTtnyeckas n reometpmyeckasn nporpeccun. Popmysa CA0XKHbIX NPOLLEHTOB
4 Hayana matemaTtuyeckoro aHanunsa
4.1 MpounsBoaHasa GyHKLUMK. Mpon3BOAHbIE 31IeMEHTAPHbIX PYHKLNIM
4.2 MpvmeHeHMe NPOU3BOAHOM K UCCNeAoBaHUIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
’ HaxoxaeHne Hanbonbluero n HauMeHbLUEro 3Ha4eHMA GYHKLMKN Ha OTpesKe
4.3 MNepBoobpasHas. UHTerpan
5 MHo»<ecTBa 1 normka
5.1 MHoXecTBO, onepaunm Hag MHOXKecTBaMU. Juarpammol dinnepa — BeHHa
5.2 Noruka
6 BepoATHOCTb U cTaTUCTMKA
6.1 OnucatenbHan cTaTUCTUKA
6.2 BepoaTHOCTb
6.3 KombuHaTopuKa
7 feomeTpua
7.1 ®durypbl Ha NN1OCKOCTH
7.2 MpAMmble N NNOCKOCTU B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKM




7.4

Tenawun NOBEPXHOCTU BpaLlLeEHNA

7.5

KOOpLI,I/I HaTbl 1 BEKTOPbI




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



