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FEOMeTpMH ABNAETCA OOHUM U3 6a30BbIX KypCoOB Ha ypoBHeE CpeaHero o6|.u,ero 06pa3OBaHI/I‘r'I, TaK Kak

obecneynBaeT BO3MOXKHOCTb n3ydyeHnAa aucumniaunH eCTECTBEHHO-Hay‘-IHOﬁ HanpaB/1€HHOCTU U

npeaMeToB r'yMaHUTAPHOTO LMKAa. [OCKONbKY 0rMYeckoe MbilwieHne, popMmnpyemoe npu N3yyeHnm

06y‘-IaPOIJJ,MMVICF| NMOHATUIMHBIX OCHOB reomeTpun, Nnpn oKasaTe/IbCTBE TEOPEM U NMOCTPOEHUN LLEMOYKHU

NNOTNYECKUNX YTBep)KLI,EHVII‘;I npu peweHnn reomeTpmnyeckmnx sagayy, ymeHume sbiasuratb n onposepratb

rmnoTe3bl HenocpeaCTBEHHO UCNO/Ib3YHOTCA NPU pelleHnn 3a4a4 eCTeCTBEHHO-HAYy4YHOro Uukna, B

YaCTHOCTU d)msmqecr(mx 3a4au.

Llenb ocBoeHMA nporpaMmbl y4ebHOro Kypca «FfreomeTtpua» Ha yrnybnEéHHOM YpOBHE — pasBuTue

WHAVBUAYAIbHbIX CNOCOBHOCTEM 06Yy4aoLWKUXCA NPU U3YYEHNM FTEOMETPUN, KaK COCTaBIAIOLLEN

npegmeTHoM obnacTn « MaTemaTnKa U MHPOpMaTMKa» Yepes obecrneyeHre BOSMOXKHOCTH

nprobpeTeHnn 1 Ncnonb3oBaHuA 6osee rNy6oKUX reOMeTPUUYECKUX 3HAHWI U AeNCTBUI, cneundUUHbIX

reomeTpun, 1 HeobXxoAMMbIX A7 YCNelwHoro npodeccMoHanbHOro o6pasoBaHmnaA, CBA3aHHOTO C

MCNOJ1Ib30BaHNEM MATEMATUKMN.



MpMopUTETHLIMM 334a4aMM Kypca reomMeTpUM Ha YrAyBAEHHOM YPOBHE, PACLLUMPAIOLLMMM U
yCUAMBaOLWMMUK Kypc 6a30BOro ypoBHS, ABAAIOTCA:

pacwmnpeHne npeacraBieHnA 0 reoMmeTpun Kak 4actm MMpOBOVI KyAbTypbl U d)OpMMpOBaHVIe OCO3HaHuA
B3aMMOCBA3UN FrEOMETPUN C OKPYKAOWNUM MUPOM;

bopmmnpoBaHME NpeacTaBAEHMA O NPOCTPAHCTBEHHbIX GUrypax KaK O BarKHEMLWMX MAaTEMATUYECKMX
MoZenAx, MO3BOAAOWMX ONUCLIBATb U M3yUYaTb PasHble ABNEHMUA OKPYKAIOLWLEro M1pa, sHaHue
NOHATUIHOrO annapaTa no pasgeny «Crepeometpus» yuebHOro Kypca reomeTpuu;

bopMmpoBaHME YMEHUA BNaAEeTb OCHOBHbIMMW MOHATUAMM O NPOCTPAHCTBEHHbIX pUrypax U Ux
OCHOBHbIMM CBOMCTBaMM, 3HaHWNE Teopem, GOPMYN N YMEHUE X NPUMEHATb, YMEHUA A0Ka3blBaTb
TEOPEMbI M HAXOAWUTb HECTaHAAPTHbIe cnocobbl pelleHns 3a4ay;

dbopMMpoBaHME YMEHUA Pacro3HaBaTb Ha YepTesKax, MOAENAX U B peasibHOM MUPE MHOTOTPaHHUKK U
Tena BpalleHna, KOHCTPYMPOBaTb reomeTpuyeckme Moaenu;

bopMmpoBaHME NOHUMAHUA BOSMOXHOCTM aKCMOMATUYECKOTO NOCTPOEHMA MATEMATUYECKUX TEOPUNA,
dbopmmMpoBaHME MOHUMAHMA POAN AaKCMOMATUKM NPU NPOBELEHUN PACCYKAEHNN;

bopMMpoBaHME YMEHUA BALETb METOLAMM A0KA3ATE/NbCTB U a/ITOPUTMOB PELLIEHUSA, YMEHUS UX
NPUMEHSATb, NPOBOAMUTL A0KA3aTe/IbHble PACCYKAEHMA B XO4E PELEeHUs CTePeoMeTPUYECKMX 3a4a4 1
33434 C NpaKTUYECKUM coaepKaHmem, GopmmupoBaHue npeactaBaeHmsa 0 HeobxoAMMOocCTH
[0Ka3aTeNbCTB NPU 060CHOBAHUN MATEMATUUYECKUX YTBEPKAEHWUIN U PO aKCMOMATUKKN B NPoBeaEeHUN
AeYKTUBHBIX PACCYKAEHWUN;

pa3BuTne N coeepLlleHCTBOBaHNUE UHTENNNIEKTYA/IbHbBIX N TBOPYECKUX cnocobHocrel o6yqa|ou.|,v|xc;|,
nosHaBaTe/ibHOM dKTUBHOCTU, nccnenoBatelbCKUX yMEHMVI, KPUTUYHOCTU MblllNIEHNA, UHTEPECA K
NU3Yy4YEHUIO TrEOMETPUN;

dopmunpoBaHue GyHKLMOHANLHOMN rPaMOTHOCTM, PEIEBAHTHOMN reOMETPUM: YMEHMWA Pacno3HaBaTb
NPOABAEHNA FTEOMETPUYECKUX MOHATUIA, OBBEKTOB Y 3aKOHOMEPHOCTEN B PeasibHbIX Y KU3HEHHbIX
CUTYaLMAX U MPU U3YYEHUN ApYyrnx yuebHbIX NpeaMeToBs, NPOoABAEHUA 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, MOLENMPOBAHUA peasibHbIX CUTYaLMI, UCCNeA0BaHUA NOCTPOEHHbIX MOAENEN,
MHTEpNpeTaumnm NoayYeHHbIX pe3yibTaTos.

OCHOBHbIMW coaeprKaTe/IbHbIMKN TIMHUAMM y4ebHoro Kypca «feomeTpua» B 10—-11 Knaccax ABAAOTCA:
«[MpAmble 1 NAOCKOCTU B NpOCTpaHCcTBE», « MHOrorpaHHMKn», «Tena spawieHma», «Bektopbl u
KOOpPAMHATbI B NPOCTPAHCTBEY, « BUNKEHNA B MPOCTPAHCTBEY.

CoopmynumposaHHoe Bo PTOC COO TpeboBaHME «YMETb ONEPUPOBATL NOHATUAMMUY, PENIEBaHTHLIMU
reomeTpum Ha yrinyb61éHHOM ypoBHe 0byyeHua B 10—11 Knaccax, OTHOCUTCS KO BCEM COAEPKaTeNbHbIM
NMHMAM yyebHoro Kypca, a GopMUPOBAHME TOTUYECKUX YMEHWUI pacnpeaenseTcs He TONbKO No
cofepKaTeNibHbIM IMHUAM, HO U Mo rogam obydyeHus. CogepkaHne obpa3oBaHMA, COOTBETCTBYIOLLEE
npeaMeTHbIM pesy/ibTaTam ocBoeHMA PegepanbHoM paboyelt nporpammbl, pacnpesenéHHbIM No rogam
00Yy4YeHUs, CTPYKTYPMPOBAHO TaKMM 06pa3om, 4TOObl KO BCEM OCHOBHbIM, MPUHLMNNANbHBIM BONPOCaM
obyyatowmecs 0b6paLanmcb HEOAHOKPATHO. ITO NO3BOAAET OPraHNM30BaTb OBAALEHME
reoMmeTpUYeCcKMMM NOHATUAMM U HaBblKaMM NOC/e0BaTEIbHO M NOCTyNaTeNbHO, C cobatoaeHnem



NPUHLUMNA NPEEMCTBEHHOCTU, a HOBblE 3HAHMA BK/IOYaTb B OBLLYIO CUCTEMY FeOMETPUYECKMX
npeacraBaeHUin oby4YatoWmMxcs, paclmpasn U yrayonsan e€, obpasya NpoYHbie MHOXKECTBEHHbIE CBA3M.

Mepexon K U3y4eHno reomeTpmm Ha yriaybnéHHOM ypoBHe No3BONAET:

co34atb ycnosua gns guddepeHumanmm obyyeHuns, NocTpoeHUs MHANBNAYANbHbIX 06pa3oBaTebHbIX
nporpamm, obecneunTsb yrnybnéHHOE U3ydyeHMe reoOMEeTPUM KaK COCTaBAAoLWEeN yuebHoro npeameTa
«MaTtemaTtunKka»;

NnoAroToBMUTb 0OYYAIOLLMXCA K MPOAO/IKEHNIO N3YHEHUA MATEMATUKK C y4ETOM BblibOpa byayLuei
npodeccun, obecneunsan NPeemcTBEHHOCTb MeXay 06WuM 1 npodeccroHaibHbIM 06pa3oBaHUEM.

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



COOEPHAHUNE OBYYEHUA

10 KJTACC

MpsMble U NAOCKOCTM B NPOCTPAHCTBE

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

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

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

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

MHororpaHHuKN

Buabl MHOrorpaHHMKOB, Pa3BEPTKA MHOTOrPaHHUKA. MNpU3ama: Nn-yroabHaa npM3mMa, NPsSMasn U HakNOHHas
npu3mbl, 6OKOBAsA M NoJIHaA NOBEPXHOCTb NPM3Mbl. Mapannenenunes, NPAMOYrobHbIV
napannenenunes v ero cBOMCTBa. Kpatyanwwimne nyTm Ha NoBEPXHOCTU MHOFOrpaHHMKa. Teopema
dlinepa. NpocTpaHcTBEHHAA Teopema Mudaropa. Nupamuaa: n-yronbHana nMpamuaa, NpaBuabHasa u
yceuyéHHas nupammapl. CBonctea pébep 1 6OKOBbIX FpaHei NpaBuMAbHON NMpamuabl. NpasuabHbIe
MHOTOrpaHHMKN: NpaBUAbHaA NPU3MA U NPABUAbHAA NMPaMKAA, NPaBWUIbHAA TPEYrobHaA NMpammaa u
npaBWAbHbIN TETPasgp, Kyb. MNpeactaBneHne o NPaBUIbHLIX MHOTOTPaHHUKAX: OKTas4p, AOAEKAILP U
MKocasap.

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



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

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

BeKTopbl 1 KOOPAMHAaTbI B NPOCTPAHCTBE

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

11 KNACC

Tena BpalLeHunA

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

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

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

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

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

BeKTopbl M KOOPANHATBLI B NPOCTPaHCTBE

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



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

[BWXKeHna B NpoCcTpaHCTBe

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



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

JTINYHOCTHBbIE PE3Y/IbTATHI

1) rpa*xgaHCKoe BoCnnTaHne:

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

2) NaTpnoTU4HeCKoe BOCNNTaHne:

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

3) AYXOBHO-HPABCTBEHHOE BOCMUTAHUE:

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

4) 3CTeETNYECKOE BOCNUTaHKE:

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

5) ¢pum3nyeckoe BocnmTaHue:

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

6) Tpy40BOE BOCNUTAHME:

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



7) 3KOJ/10rn4yecCcKkoe soCcnmnTaHume:

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

8) LEeHHOCTM Hay4YHOro NO3HaHUA:

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

METANPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCa/IbHblE y4ebHble AelcTBUA
ba3oBble fornyeckune aencTema:

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

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

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

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

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

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

BazoBble UccnepoBaTenbCcKue AenNcTBUA:



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

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

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

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

PaboTa c MHpopmauymeii:

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

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

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

OLEHMBATb HaAEXHOCTb MHGOPMALMKN NO CAMOCTOATE/IbHO CHOPMYNNPOBAHHBIM KPUTEPUAM.

KoMMyHMKaTMBHbIE YHMUBEPCA/ibHbIE y4ebHble AecTBUSA
ObuieHue:

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

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

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

PerynatuBHble yHUBEpPCabHble yuebHble AeNCTBUA

CamoopraHmsau,Mﬂ:



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

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

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

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

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

CoBmecTHaa aeATenbHOCTb:

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

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

MPEOMETHbIE PE3Y/IbTATHI

K KoHuy 10 Knacca oby4atowmmnca HayumnTca:

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

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

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

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

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



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

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

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

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

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

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

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

e  BbINONHATL AENCTBUA Had BEKTOPaMu;

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

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

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

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

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

K KoHuy 11 Knacca obyyatowmmnca Hayumntca:

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

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



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

KnaccmouumposaTb B3aMMHOE pacnooxeHue chepbl U NA0CKOCTH;

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

dopmyr;

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

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

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

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

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

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

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

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

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

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

AOKa3biBaTb reomeTpnyeckune yTeepxaeHus,;

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



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

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

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

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



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC

Ne n/n HanmeHoBaHuMe pas3genos 1 Tem NPorpammsl

Konnuyectso vacos

DNEeKTPOHHbIe
(undposble)

B KOHTpOnbHbIE MpaKTnyeckue obpa3oBaTenbHble
cero
paboTbl paboTbl pecypcol

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

NpocTpaHcTBe
3 MapannensHOCTb NPAMBIX U NAOCKOCTEN B 8

NpocTpaHcTBe
4 MNepneHANKYNAPHOCTb NPSMbIX U NJIOCKOCTEN B 25

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

3HAHWUM
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 6 0




11 KNACC

Konnuyectso vacos

DNeKTPOHHbIe (undpoBble)

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

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

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

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







MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC

Ne n/n

Tema ypoKa

Konnyectso 4acos

Bcero

KOHTpOANbHbIE
paboThbl

MpakTnyeckme
paboTbl

[ata
n3yyeHuA

DNEeKTPOHHbIe

umdposbie
obpasoBaTesibHble

pecypcbl

OcHoBHble NpaBuaa U306parKeHNA Ha PUCYHKe
NJOCKOCTH, NapansienbHbIX NPAMbIX (OTPe3KoB),
cepeanHbl OTpesKa

MOHATUA CTEPEeOMETPUM: TOUKA, NPAMas,
NNIOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE NpaBuMAa
n306paxKeHnn Ha PUCYHKE NIOCKOCTH,
napannenbHbIX NPAMbIX (OTPE3KOB), cepesuHbl
oTpeskKa

MoHATUA: NepeceKatoLmMecs NAOCKOCTH,
nepecekatoLmecs NpsAMan 1 NA0CKOCTb;
NONYNPOCTPAHCTBO

MoHATMA: NepeceKaoLmMecs NA0CKOCTH,
nepecekatoLmeca NpAmas u NJ0CKOCTb;
MONYMNPOCTPAHCTBO

MHororpaHHuKK, n3obpaxkeHne NpocTenmnx
NPOCTPAHCTBEHHbIX PUIYP, HECYLLECTBYHOLLMX
ob6beKkToB




MHororpaHHUKM, n30bparkeHne NpocTenmnx
NPOCTPaHCTBEHHbIX PUIYP, HECYLLECTBYIOLLIUX
obbeKToB

AKCMOMbI CTEPEOMETPUN U NEPBbIE C/IeACTBUSA
N3 HUX

AKcHOMbI cTepeomeTpun n nepebie cnencrenaA
N3 HUX

AKCMOMbI CTEPEOMETPUN U NEPBbIE CNEACTBUA
13 HUX. Cnocobbl 3a8aHUA NPAMbIX U
naockocTen B npoctpaHcTee. 0603HaueHUsA
NPAMbIX U NAOCKOCTEM

10

MN306pakeHne ceveHmit nupamnapl, Kyba u
MPM3Mbl, KOTOPbIE MPOXOAAT Yepes nx pebpa.
MN306pakeHne nepeceyeHmnn NoayYeHHbIX
NN0CKOCTeN. PackpalumeaHme NoCTPOEHHbIX
CeYyeHu pasHbIMM LiBETAMM

11

N306parkeHne ceyeHnn NnMpamuabl, Kyba u
Npu3mbl, KOTOPble MPOXOAAT Yepes ux pébpa.
N306parkeHne nepeceyeHmns Noay4eHHbIX
naocKocTen. PackpalnmeaHme NOCTPOEHHbIX
CeYyeHu pasHbIMU LLBETAMM

12

M306pakeHne ceveHmit nMpamnapl, Kyba un
MPM3Mbl, KOTOPbIE MPOXOAAT Yepes nx pebpa.
MN306pakeHne nepeceyeHmnn NoayyYeHHbIX
nA0oCKoCTeN. PackpalunmBaHme NoCTPOEHHbIX




ceyeHui Pa3HbiMM UBETAMU

13

N306parkeHne ceyeHnn NnMpamuabl, Kyba u
NpPM3Mbl, KOTOpPblE NPOXOAAT Yepes ux pebpa.
MN306parkeHne nepeceyeHms noayyeHHbIX
niocKocTen. PackpalinBaHme NoCcTPOEHHbIX
CeyeHuit pasHbIMM LiBETaMM

14

MeTopa, cnenos Ans NOCTPOEHUA ceYeHU

15

MeTopn, cnenoB gns NOCTPOEHUA CEYEHUA.
CBoicTBa NepeceyeHunii NPsmbIX U NJAOCKOCTEMN

16

MeTopa, cnenoB gns NOCTPOEHUA CEYEHUA.
CBoWcTBa NepeceyeHunii NpPsiMbIX U NJA0OCKOCTEM

17

MocTpoeHune cedeHunii B NTnpammae, kybe no
TPEM TOUKaM Ha pébpax. Co3gaHue BbIHOCHbIX
YyepTerkel 1 3anuncb WarosB NoCTPOeHUs

18

MocTpoeHune ceyeHuit B niupammae, kybe no
TPEM TOUYKaM Ha pébpax. Co3gaHue BbIHOCHbIX
yepTerKel 1 3anuncb LWAros NocTpoeHus

19

MocTpoeHune ceveHunit B nupammae, Kybe no
TPEM TOYKaAM Ha pébpax. Co3gaHne BbIHOCHbIX
yepTerKel 1 3anunchb LWaros NocTpoeHus

20

MocTpoeHune cedeHunit B Nnpammae, Kybe no
TPEM TOUYKaM Ha pébpax. Co3gaHme BbIHOCHbIX
yepTerkel 1 3anucb Waros NOCTPOEHUs




21

MoBTopeHWe NnaHumeTpun: Teopema o
NpPONopLMOHabHbIX OTpesKax. MNogobue
TPeyro/ibHMKOB

22

MNosTOopeHune nnaHumeTpuun: Teopema MeHenas.
PacyeTbl B ce4eHUAX Ha BbIHOCHbIX YepTexax.
NcTopua pasBuTnAa N1aHUMETPUUN U
cTepeomeTpuu

23

KoHTponbHan paboTta "AKcMOMbI CTEPEOMETPUMN.
CeyeHunsa"

24

B3anmHoe pacnonoyKeHue npsambix B
npocTpaHcTee. CKpelumBatoLmecs npamble.
MPU3HAKKN CKPeLLMBatoLLMXCA NPAMBIX.
MapannenbHble NpAMble B NPOCTPAHCTBE

25

Teopema 0 CyLLECTBOBAHUU U €AUHCTBEHHOCTHU
nNpAMoN napannesbHON AAaHHOW NPAMON,
npoxogsALlen Yepes TOYKY NPOCTPAHCTBA U He
NerKallen Ha gaHHOM npsamon. Jlemma o
nepeceyeHnmn napannenbHbix NPAMbIX
MJ0CKOCTbIO

26

MapannenbHOCTbL Tpex NpAMbIX. Teopema o Tpéx
napanfienbHbiXx NPAMbIX. Teopema o
CKpEeLLMBAIOLMXCA MPAMbIX

27

MapannensHoe npoekTuposaHne. OCHOBHbIe
CBOICTBaA MapasNesibHOro NPOEKTUPOBAHMA.
N306parkeHne pasHbIX pUryp B napannenbHom




npoexkyunn

28

LeHTpanbHasa npoeKkuma. Yron ¢
COHanNpaB/IEHHbIMW CTOPOHAMMU. YToN MeXay
NPAMbIMU

29

3agaun Ha A0Ka3aTeIbCTBO U UCCeA0BaHme,
CBA3aHHbIE C PacMONOXKeHMEM NPAMbIX B
npocTpaHcTee

30

MoHATWA: NapanieNbHOCTb NPAMOW U NIOCKOCTU
B NpocTpaHcTee. NpuU3HaK napannenbHocTu
npsimoit u naockoctn. CBolicTBa
napannenbHoCTU NPAMOM 1 NAOCKOCTU

31

FeomeTpuyecKkmne 3a4a4mn Ha BbluMCNEHME U
[0Ka3aTeNbCTBO, CBA3AHHbIE C
napanneNbHOCTbIO NPAMBIX U NIOCKOCTEN B
npocTpaHcTee

32

MocTpoeHne ceyeHmns, NPoxXoanaLLero yepes
OaHHYIO NPAMYIO Ha YepTeKe 1 NapannenbHoro
Apyroi npamon. PacyéT oTHOLWeEHUMN

33

MapannenbHaa NPoeKUMs, NPUMEHEHME ANA
NOCTPOEHUA ceyeHnit Kyba n
napannenenunena. CeBoicTBa
napannenenunesa U Nnpusmbl

34

MapannenbHble NAOCKOCTH. MPU3HAKK
napanfenbHOCTU ABYX NAOCKOCTEM




35

Teopema o napannenbHoOCTM U e AUHCTBEHHOCTH
NJIOCKOCTH, MPOXOAALLEN Yepes TOUKY, He
NPUHageMKaLLyto AAHHOMN NIOCKOCTU U
CNeAcTBUA U3 Heé

36

CBolicTBa NapanienbHbIX NJAOCKOCTEN: O
napannenbHoOCTM NPAMBbIX NepeceyeHmnsn npu
nepecevyeHUn AByx napasienbHbIX NJAOCKOCTEN
TpeTben

37

CBoiicTBa NapanneNibHbIX NJOCKOCTeN: 06
oTpe3Kax napannenbHbix NPAMbIX,
3aK/IIOYEHHbIX MEXKAY NapannenbHbiMm
NNIOCKOCTAMM; O NepeceyeHnn NPAMoit ¢ AByMs
napannenbHbIMU NAOCKOCTAMM

38

MNosTopeHue: Teopema MNudaropa Ha NJAOCKOCTH

39

MoBTOpEHME: TPUTOHOMETPUSA NPAMOYTOJIbHOrO
TPeyronbHUKa

40

CsolictBa Kyba 1 NpAMOYro/ibHOro
napannenenunena

41

BbluMcneHne asMH OTPE3KOB B Kybe u
NpPAMOYroibHOM napannenenunese

42

MepneHANKYAAPHOCTb MPAMO U MNAOCKOCTH.
MpuY3HaK NepneHaAnKYAAPHOCTU NPAMOM U
NNIOCKOCTH




MepneHANKYNAPHOCTb NPSMOW U MIOCKOCTH.

43 Mpu3HaK nepneHanMKyNApHOCTM NPAMOM U
NJAOCKOCTU
Teopema 0 cyLLeCTBOBAaHMUN U € UHCTBEHHOCTH

44 NPsSMoi, NpoxoaaLLen Yepes ToOUKy
NPOCTPAHCTBA U NePNeHAUKYNAPHOM K
NJAOCKOCTU

45 MnocKoCTM 1 NepneHaAnKYAApPHbIE UM NPAMbIE B
MHOTOrpaHHMKax

46 MnockocTn n NnepneHANKyAApHbIE UM NPAMblE B
MHOTOrpPaHHMKaXx

47 MepneHANKYNAP U HAaKNOHHaA. MocTpoeHne
nepneHAnKynapa n3 TOYKM Ha NPAMYIO

48 MNepneHanKyNAp 1 HakNOHHaA. [ocTpoeHue
neprneHANKYAApa U3 TOYKM Ha NPAMYIO

49 Teopema o Tpéx nepneHgMKynapax (npamasa u
obpaTtHas)

50 Teopema o Tpéx nepneHgMKynapax (npamas u
obpaTHas)

51 Yron mexay CKpeLmBarowmmmca npambiMmm

e MouncK nepneHaMKYAAPHbBIX MPAMbIX C MOMOLLbIO

nepneHanKynAapHbIxX niaockocre




53

OpTOI’OHaﬂbHOE NnpoeKkTnpoBaHue

MocTpoeHune ceyeHmnit Kyba, NpuUsmbil,

54 NpaBUALHOM NMPaMMUAbl C MOMOLLbIO
OPTOroHaIbHOM NPOeKunmn
MocTpoeHue ceveHunit Kyba, Npusmbil,

55 NpPaBuUAbHOM NMPaMMUAbl C NOMOLLBIO
OPTOrOHa/IbHOM MPOEKLUK
CMMMeTpPMA B NPOCTPAHCTBE OTHOCUTENIBLHO

56 NAocKocTu. MNA0CKOCTM CUMMETPUIN B
MHOTOrpaHHMKax

57 Mpu3HaK nepneHAMKYAAPHOCT NPAMOWN U
NJOCKOCTM KaK cneacTsme CMMMeTpUmn

cg MpaBuabHble MHOTOTPAHHWMKK. Pacuér
PacCTOAHMIM OT TOYKM 4,0 NJAOCKOCTH

59 MNpaBunbHble MHOTOrPAaHHUKKU. Pacyér
PaccToOsAHUIM OT TOYKM [0 NNOCKOCTU
Cnocobbl onycTUTb NepneHANKYNAPSI:

60 CUMMETPMUA, CABUT TOYKM NO NapansienbHOM
npsmoit

61 CaBur no HenapannesbHOM NPAMOMN,
N3MEeHeHMe PacCTOAHNUNM

62 KoHTposibHasA paboTa "B3anmHoe

pacnonoxeHne npAmMmbIX N naocKocTen B




npocrtpaHcree"

MoBTOpPEHME: Yroa MexXay NPAMbIMU Ha

63 NJ0CKOCTH, TPUFOHOMETPUA B MPOU3BOJIbLHOM
TpeyrosibHUKe, TEOpemMa KOCUHYCOB

64 MoBTOpeEHME: YION MEXAY CKPeLLMBaoLWMMNCA
NPAMbIMU B NPOCTPAHCTBE

65 leomeTpuyeckme meToAbl Bbl4UCIEHUA YIa
MeXKAY NPAMbIMU B MHOTOTPaHHMKAX

66 [ByrpaHHbIi yron. CBOMCTBO IMHENHbIX YTN0B
ABYrpaHHOro yrna

67 MepneHAnKynapHbie naockocTn. CeolicTBa
B3aMMHO NepneHAMKYAAPHbIX NNOCKOCTEN
Mpu3HaK nepneHAMKYAAPHOCTM NJIOCKOCTEN;

68 Teopema 0 NPAMOM nepeceveHns AByx
NJ0CKOCTEN NepneHANKyNAPHbIX TPeTbel
NJ0CKOCTH
MpAMoyronbHbIN Napannenenunes; Kyb;

69 N3MepeHMUA, CBOMCTBA MPAMOYro/sIbHOro
napannenenvnesa

20 Teopema o0 gMaroHann NPAMOYro/ibHOro
napansnenenunena v cneactsme us Heé

71 CtepeomeTpuyecKkme u NpuKnagHble 3a4auu,

CBA3aHHbIE CO B3aMMHbIM pPacnosioxKeHNem




NPAMBbIX U NJTIOCKOCTU

72

HOBTODEHMEZ CKpewuBarwowmeca npambie,
napannenbHblie NJTIOCKOCTU B CTAHAOAPTHbIX
MHOrorpaHHuMKax

73

Mapa napannenbHbIX NJI0CKOCTel Ha
CKPELLMBAOLLMXCA NPAMbIX, PAaCCTOAHUE MEKAY
CKPELMBAOLWMMMUCA MPAMbIMU B MPOCTbIX
CUTyaLmax

74

PacctoaHne OT TOYKM 40 NJIOCKOCTU, PaCCTOAHME
oT ﬂpﬂMOﬁ A0 NIOCKOCTH

75

BbluMcieHVe pacCTOAHUIN Mmexay
CKPeLLMBAOLWMMMCA NPAMbBIMU C MOMOLLbIO
nepneHanKyNspHOM NJOCKOCTH

76

TpéxrpaHHbIl yron, HepaBeHCcTBa g
TpexrpaHHbIX yrnos. Teopema Mudaropa,
TeopemMbl KOCUHYCOB U CUHYCOB A/1A
TPEXrpaHHOro yraa

77

dnemeHTbl chepUYecKomn reomeTpumn:
reogesvyeckne IMHUM Ha 3emne

78

KoHTponbHaa pabota "Yrabl U pacctoaHusa"

79

CuctemaTtumsaums sHaHUN "MHOrorpaHHuUK 1 ero
anemeHTbI"




Mupamnaa. Buasl nupamug,. MNpasuabHaa

80
nupammaa

81 Mpuama. Mpamada 1 HAKAOHHAA NPU3MBI.
MNpaBunbHasa npusma

82 Mpamoit napannenenunes, NPAMOYro/ibHbIN
napannenenunes, kyo

83 BbinyK/ible MHOFOrpaHHUKKU. Teopema dinnepa
BbinyK/ible MHOFOrpaHHMKKU. Teopema iinepa.

84 MpaBuabHblE M NOAYNPaBUAbHbIE
MHOFOrPaHHUKMN

85 KoHTponbHasA pabota "MHororpaHHuKm"

86 MoHATWE BEKTOPA Ha NJIOCKOCTU U B
npocTpaHcTBe

87 Cymma BeKTopoB

88 PasHoOCTb BEKTOPOB

89 MpaBnno napannenenunesa

90 YMHOeHne BEKTOPA Ha YNCO

o1 Pa3noxkeHne BekTOpa No 6asuncy TPEX BEKTOPOB,
He JIeXKaLmnx B O4HOM NAOCKOCTH

92 CkanapHoe npounsseaeHmne




93 BbluncneHue yrna mexay BeKTopamu B 1
npocTpaHcTee
94 MpocTenwme 334341 C BEKTOPaMMU 1
95 MpocTenwme 334341 C BEKTOPaMMU 1
96 MpocTenwme 334341 C BEKTOPaMMU 1
97 MpocTenwme 334341 C BEKTOPaMMU 1
98 0606uieHne U cucTemaTn3aLunsa 3HaHUN 1
99 0O606uieHne U cucTemaTn3aLunsa 3HaHUN 1
100 NToroeas KoHTpoO/ibHaA paboTa 1
101 NToroeas KoHTpo/ibHaA paboTa 1
102 0606ueHne U cucTemaTU3aLUsA 3HaHUI 1
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 102




11 KNACC

Konunyectso 4yacos DNIeKTPOHHbIe
[HaTa umdposbie
Ne n/n Tema ypoka
Beero KoHTpo/ibHblE MpaKtnuyeckme n3yyeHun obpasoBaTtesibHble
paboThbl paboTbl pecypcbl
1 MosTopeHue Tembl "KoopauHaTbl BEKTOPaA Ha 1
NAOCKOCTM M B NpocTpaHcTee"
5 MosTopeHue Tembl "CKansapHoe npounssegeHne 1
BeKkTopos"
3 MoBTopeHMe Tembl "BbluncieHne yrna mexay 1
BEKTOPamM B NpocTpaHcTee"
4 MosTopeHMe Tembl "YpaBHEHWE NPAMON, 1
npoxogaulen yepes ase ToUYKn"
c YpaBHEHMe NA0CKOCTU, HOPMa/lb, ypaBHEHUE 1
NJ0CKOCTM B OTPE3Kax
6 YpaBHeHMe NA0CKOCTU, HOPMab, ypaBHEHUE 1
M/JI0CKOCTM B OTPE3KaXx
7 BekTOpHOE NpounssegeHune 1
g JINHeHble HepaBEHCTBA, IMHENHoe 1
nporpammmnpoBaHue




JINHeWHble HepaBEeHCTBA, IMHENHoe

9
nporpammmnpoBaHme

10 AHanUTMYECKNE METOAbI PacyéTa yria mexay
NPAMbIMM B MHOTOTPaHHMKaXx

1 AHannTU4yeckne meToabl pacyéTa yria mexay
NJ0CKOCTAMM B MHOTOrPaHHMKaXx

1 dopmyna paccToaHMA OT TOYKM A0 NAOCKOCTU B
KoOpAnHaTax

13 HaxoxaeHne paccTonaHUIA OT TOUYKM 40
NIOCKOCTU B Kybe

1 HaxoxkaeHune paccToaHMin OT TOUKK A0
NJ0CKOCTM B NPABUAbHOM NMpamnge

1s KoHTposibHasA paboTta "AHanutuyeckas
reometpua’

16 CeyeHuMA MHOTrOrpaHHUKOB: CTaHAAPTHbIE
MHOTOrPaHHUKMN

17 CeyeHMA MHOTOrpaHHUKOB: MeToZ C/lef0B
CeuyeHunA MHOrorpaHHUKOB: CTaHAAPTHbIE

18 NJ0CKOCTH, NepeceyeHns NPsmbIX U
naocKocTew

19 MapannensHble NPAMbIE U NNOCKOCTH:

napannenbHble cevyeHnAa




20

MapannenbHble NPAMbIE U NNOCKOCTU: PACYET
OTHOLLEeHUN

21

MapannensHble NPAMbIE U MAOCKOCTU: YI/bl
MeXAy CKpeLLMBaoWMMmCa NPAMbIMU

22

MepneHaANKyNsApHbIE NPAMbIE U MAOCKOCTH:
CTaHAAPTHbIE Napbl NEPReHANKYNAPHbIX
NJ0CKOCTEN U NPAMBIX, CUMMETPUM
MHOrOrpaHHWKOB

23

MepneHaANKyNsApHbIE NPAMbIE U MAOCKOCTHU:
Teopema o Tpex neprneHaAnKyAapax

24

I'IeprleH,u,MKynﬂprle npAmMmble U NNTOCKOCTU!
BblMUCNEHNA O/TMH B MHOTOrpaHHMKax

25

MoBTOpEeHMe: NAoWaAM MHOTOYrONIbHUKOB,
dopmynbl Ana naowaaen, coobparkeHma
noaobusa

26

MoBTOpeHMe: NAOLWAAM MHOFOYTO/IbHUKOB,
dopmynbl ans nnowaneit, coobpaxeHumn
nogobwus

27

MoBTOpeHMe: NAoWaAM MHOTOYrONbHUKOB,
dopmynbl Ana naowanen, coobparkeHms
noaobus

28

Maowaam ceyeHMit MHOrorpaHHMKOB: NaoLaam
MoBepPXHOCTEN, pa3pesaHna Ha 4acTu,




coobparkeHna nogobus

Maowaamn ceyeHnit MHOrorpaHHMKOB: NJoLwWwaam

29 NOBEPXHOCTEN, pa3pesaHuns Ha YacTu,
coobparkeHns noaobusn

30 KoHTponbHan paboTa "lMoBTOpeHMe:
MHOTOFPaHHWKK, CEYEHUA MHOTOFPAHHUKOB"

31 O6bém Tena. O6beEM NPSAMOYTroNbHOrO
napannenenvnega

3 3agaum 06 yaBoeHuu Kyba, o KBagpaType Kyba;
O TPUCEKLMN yINa

a3 CTepeomeTpuyecKkmne 3a4a4m, CBA3aHHbIE C
06BEMOM NPAMOYro/IbHOrO Napanienenvnesa
MpuKkNagHble 3a434M, CBA3AHHbIE C

34 BbluMCEeHMEM 06bEMA NPAMOYrONbHOIO
napannenenunega

35 O6bEém npsimoli NpUsMbl

36 CTepeomeTpuyeckmne 3a4a4m, CBA3aHHbIE C
BbluMcieHMemM 06 bEMOB NPAMOLM NPU3Mb

37 MpuKknagHble 33434, cBA3aHHbIE C 06BEMOM
NPAMON NPU3MblI

38 BbluncneHne 06 bEMOB TeN C MOMOLLLbIO

onpeaenéHHoro nHterpana. O6bEm HaKNOHHOM




NPU3Mbl

BbluncneHne o6vEMOB Ten ¢ noMoLubo

39
onpeaenéHHoro uHterpana. O6bLEM nMpammabl

40 dopmyna 06véma nupamugbl. OTHoweHMe
06bemoB NnMpamma ¢ 06LLMM yraom

a1 dopmyna o6bEma nupammuabl. OTHOWEHME
06BbEMOB NUpPaMMA, C 06LLMM Yr1oM

4 CTepeomeTpUyecKue 3a43a4m, CBA3AHHbIE C
06BbEMAMM HAKNOHHOM NPU3MbI

43 CTepeomeTpUYecKne 3a43a4m, CBA3AHHbIE C
06BbEMaMM NUpamuabl

a4 MpuKknagHble 3aga4m no teme "O6bEMbI TEN",
CBA3aHHble C 06 BEMOM HaKNOHHOM NPU3MbI

a5 MpuKknagHble 3agaum no teme "O6bEMBI TEN",
CBA3aHHble C 06 BEMOM NMpPaMMAbI

46 MpumeHeHMe 06bEMOB. BbluncneHue
PaccToAHMA A0 NNOCKOCTU

47 KoHTponbHan pabota "O6bEM MHOrorpaHHUKa"

48 UnnnHapuueckas NnoBepxHOCTb, 0bpasytoLme

UMAMHAPUYECKOM MOBEPXHOCTU




UnnuHap. NMpamoin Kpyroson LMAUHAP.

49
Mnowaab NOBEPXHOCTU LMUANHAPA

50 KoHunyecKas noBepxHOCTb, 06pasytowue
KOHWYeCcKol noBepxHoCcTU. KoHyc

51 CeuyeHune KOHyCca NNOCKOCTbIO, MapannenbHoM
NAOCKOCTM OCHOBAHUA

52 YceuéHHbI KoHYc. M306parkeHne KOHYCOB 1
YCEUYEHHbIX KOHYCOB

53 Mnowaab 60KOBOM NOBEPXHOCTU U NOJHOM
NOBEPXHOCTWN KOHYCa

54 Mnowaab 60KOBON NOBEPXHOCTU U MOJIHOM
NOBEPXHOCTWN KOHYCa
CtepeomeTpuyecKkme 3a43a4mM Ha

55 [,0Ka3aTeNIbCTBO M BblYUCEHUE, MOCTPOEHNEM
CeYEHUN UMINHAPA, KOHYCa
CrepeomeTpuyeckme 3a4aum Ha

56 [,0Ka3aTeNbCTBO U BblYUC/IEHUE, MOCTPOEHNEM
CeYeHUN uMnnHApPa, KoHyca

57 MpuknagHble 3a4a4n, CBA3AHHbIE C LUANHOPOM

58 MpuKnagHble 3a4a4m, CBA3aHHbIE C LUAUHAPOM

59 Cdepa v wap




60

MepeceyeHne chepbl M Wapa ¢ NAOCKOCTbIO.
KacaHwue wapa v cdepbl NN0CKOCTbIO. Bug, u
n3o06parkeHune Wwapa

61

MepeceyeHne chepbl M Wapa € NAOCKOCTbIO.
KacaHue wapa u chepbl NAOCKOCTLIO. Bua un
n3obparkeHue wapa

62

YpaBHeHue cohepsbl. Mnowaab chepbl M eé
yacrten

63

CummeTpua coepol 1 Wapa

64

CTepeomeTpuyeckme 3agaum Ha
[0Ka3aTeNbCTBO M BblUMCAEHME, CBA3AHHbIE CO
chepon 1 Wapom, NOCTPOEHNEM UX CEYEHUIN
NJI0CKOCTbIO

65

CrepeomeTpunyeckme 3agaum Ha
[0Ka3aTeNbCTBO M BblYMCAEHME, CBA3AHHbIE CO
chepon 1 Wapom, NOCTPOEHNEM UX CEYEHUIN
NJ0CKOCTbIO

66

MpuKnaagHble 3a4a4n, CBA3aHHbIe Co chepoit n
Lwapom

67

MoBTOpEeHME: OKPYIKHOCTb Ha NJIOCKOCTH,
BbIYMC/IEHMUA B OKPYKHOCTK, CTaHAAPTHbIE
noaobus

68

PasnnyHble KOM6MHaLI,MVI TeN BpalwleHna n




MHOTIorpaHHMKOB

3agaun no Teme "Tesla M MOBEPXHOCTU

69 N
BpaLeHmn
-0 3agaum no Teme "Tena v NoBepxHOCTU
BpaLLeHuma"
- KoHTponbHan paboTta "Tena n noBepxHOCTU
BpaLLeHma"
- O6bém umnmHapa. Teopema 06 ob6béme
NpPAMOro UMAnHApPa
73 BbluncneHne 06 bEMOB TEN C MOMOLLLbIO
onpegenéHHoro nHterpana. O6bLEm KoHyca
4 Mnowaan 60KOBOWN M NOAHOM NOBEPXHOCTH
KOHYCa
CTepeomeTpUyecKue 3a43a4m, CBA3AHHbIE C
75 .
BbluMCeHMEM 06BEMOB UNANHAPA, KOHYCa
6 MpuknagHble 3agaum no teme "O6BLEMBI U
naowaamn nosepxHocten ten"
O6bEM LWapa v WapoBoro cektopa. Teopema
06 o6béme wWapa. MNnowaab chepsl.
77 CTepeomeTpuyecKne 3a43a4m, CBA3AHHbIE C

BbluMcneHnem o6bEMOB Lapa, LWapoBoro
CermeHTa U LapoBOro CeKTopa




78

MpuKknagHble 3agaum no teme "O6bEMBI TEN",
cBA3aHHble ¢ 06bEMOM LIapa U NAollaabio
chepbl. COOTHOLIEHUA MeXAay NAoLaLAMU
nosepxHocTel n 06 bEMmamm NOAO0H6HbIX TeN

79

MopobHble Tena B npocTpaHcTe. M3meHeHue
06bEMa npu nogobmn. CTepeomeTpuyeckme
3334, CBA3aHHbIE C BblunC/ieHMeM 06bEMOB
Ten n Naowaaen NoBepxHoOCTeN

80

KoHTposbHasa paboTa "Mnowaamn noBepxHOCTH
M 06BEMbI Kpyrabix Ten"

81

[BukeHna npoctpaHcTea. OTobparkeHus.
[BuKeHnA n paseHCcTBO dpuryp. Obwue
CBOMCTBA ABUMKEHUN

82

Buabl ABUKEHWIA: NapannenbHblii NepeHoc,
LUEeHTPaNbHaA CUMMETPUA, 3epKasibHan
CUMMETPUS, MOBOPOT BOKPYT NPSAMOM

83

MNpeobpasoBaHus noaobusa. MNpamas u coepa
dnnepa

84

leomeTpuyeckme 3a4aum Ha NPUMEHEeHUue
ABUNKEHUN

85

KoHTponbHan paboTta "BekTopbl B
npocrtpaHctee"

86

Ob6obuwatouiee nosTopeHme 11 NOHATUI U
mMeToa0B Kypca reomeTtpum 10—-11 Knaccos,




cucTemaTmsauma sHaHui: "MapannenbHocTb
NPAMbIX 1 NJ0CKOCTEN B npocTpaHcTee"

87

O6o6uwatowee nostopeHne 11 NOHATUI 1
meToaoB Kypca reomeTpumn 10-11 knaccos,
cucTemaTmsaLma 3HaHui: "BeKkTopbl B
npocTtpaHcTee"”

88

O6o6uatowee nostopeHne 11 noHATMI 1
meToAo0B Kypca reomeTtpumn 10-11 knaccos,
cucTemaTmsaLuma 3HaHui: "BeKkTopbl B
npocTtpaHcTee"”

89

O6obuwatouiee nosTopeHme 11 NOHATUI K
meToao0B Kypca reomeTtpumn 10-11 knaccos,
cucTemaTnsaums 3HaHun: "Obbem
MHOrorpaHHuKa"

90

O6obuwatouwee nostopeHme 11 NOHATUI U
meToaoB Kypca reometpumn 10-11 Knaccos,
cMcTemaTnsauma 3HaHU: "Obbem
MHOTOrpaHHMKa"

91

O6obuwatouiee nosTopeHme 11 NOHATUI U
MeToa0B Kypca reomeTtpumn 10-11 Knaccos,
cMcTemaTusauma 3HaHuin: "Maowaam
NOBEPXHOCTN N 0OBEMBI Kpyr/ibix Ten"

92

O6obuwatouiee nosTopeHme 11 NOHATUI U
meToAoB Kypca reomeTtpum 10-11 Knaccos,
cuctemaTusaums 3HaHui: "Maowaamn




NOBEPXHOCTU U 06BEMBI Kpyrabix Ten"

93 NToroean KOHTpOJibHaA paboTa

94 NTorosasa KOHTpObHanA paboTa

95 MNoBTOpeHue, 0606LLEHNE N cUCTEMATM3ALMA
3HaHWUM
NcTopuA pasBUTUA CTEPEOMETPUM KaK HAYKU U

96 €€ ponb B Pa3BUTUN COBPEMEHHDbIX
WHXXEHEPHbIX U KOMMbIOTEPHbIX TEXHONOTU
NcTopuA pa3BUTUA CTEPEOMETPUM KaK HaYKU U

97 €€ po/ib B Pa3BUTUN COBPEMEHHbIX
WHXEHEPHbIX U KOMMbIOTEPHbIX TEXHOI0MU
NcTopuaA pa3BUTUA CTEPEOMETPUM KaK HAYKU U

98 €€ po/ib B Pa3BUTUM COBPEMEHHbIX
WHXXEHEPHbIX U KOMMbIOTEPHbIX TEXHO0MU
NcTopua pasBUTUA CTEPEeOMETPUM KaK HAYKU U

99 €€ ponb B Pa3BUTUN COBPEMEHHDbIX
WHXXEHEPHbIX U KOMMNbIOTEPHbIX TEXHOOTUA
NcTopua pa3BUTUA CTEPEOMETPUM KaK HAYKU U

100 €€ po/ib B Pa3BUTUM COBPEMEHHbIX
WHXXEHEPHbIX U KOMMbIOTEPHbIX TEXHOIO0MU

101 NcTopuA pa3BUTUA CTEPEOMETPUM KaK HAYKU U

eé PO/1b B Pa3BUTUN COBPEMEHHDIX




UHXEHEPHbIX N KOMIMbKOTEPHbIX TEXHO/I0MNM

NcTopua pa3BuTUA CTEPEOMETPUMN KaK HAYKK U
102 €€ po/ib B Pa3BUTUM COBPEMEHHbIX 1
WHXXEHEPHbIX U KOMMbIOTEPHbIX TEXHOIO0MU

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 102







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDbI
10 KNACC
Kop, . .
MpoBepsaemble NpegMeTHbIE pe3y/bTaTbl OCBOEHUSA OCHOBHOM 06pa3oBaTeibHOM
nposepAemoro
nporpammsl cpegHero obuiero o6pasoBaHua
pe3synbTaTta
7 FeomeTpuA
7.1 OnepupoBaTb NOHATUAMM: TOUKA, NPAMAA, NIOCKOCTb
- MPUMEHATb aKCMOMbI CTEPEOMETPUN U CNEACTBUA U3 HUX NPU PeLUEHUN
' reoMeTpUYecKMX 3agau
23 OnepupoBaTb NOHATUAMM: NAPANNENbHOCTb U NEPNEHAMKYAAPHOCTb NPAMbIX U
' naockocrei
24 KnaccnoumumposaTb B3aMMHOE PacrofioKeHME NPSAMbIX U NJAOCKOCTEN B
' npocTpaHcTBe
OnepupoBaTb NOHATUAMM: ABYrPAHHbIN Yroa, rpaHu ABYrPaHHOro yraa, pebpo
7.5 ABYTrPaHHOTO Yrna, IMHENHbIN Yyron ABYrpaHHOro yraa, rpagycHas mepa
ABYrpaHHOro yrna
76 OnepupoBaTb NOHATUAMMU: MHOTOTPAHHMK, BbIMYKAbIN U HEBbLINYK/bI
' MHOFOrpaHHMWK, 3/1eMEeHTbl MHOTOTPaHHMKA, NPaBWUIbHbIA MHOTOTPaHHUK
- Pacno3HaBaTb OCHOBHble BUAbl MHOTOTPAaHHUKOB (MMpammaa, NpuUsma,
' NPAMOYToNbHbIM Napannenenunen, Kyb)
KnaccnomumnpoBaTb MHOTOrpaHHMKK, BblIbMpana OCHOBaHWUA Aaa Knaccudukaumm
7.8 (BbINYKAbIE M HEBbIMYK/IbIE MHOFOrPAaHHUKW, NPaBWU/IbHbIE MHOFOFPAaHHWUKK, NPAMble
M HaK/JIOHHbIE NPU3MbI, Napaanenenunesbl)
7.9 OnepunpoBaTb NOHATUAMM: CEKYLLAA NNOCKOCTb, CEYEHNE MHOFOrPaHHUKOB
210 O6BbACHATb NPUHLMMbBI MOCTPOEHWUA CEYEHUI MHOTOTPAHHUKOB, UCMONb3YSA METOL,
' cnepos
CTpOMUTb CEYEHUA MHOTOTPAaHHUKOB METOLOM CNefo0B, BbINOAHATL (BbIHOCHbIE)
7.11 NIOCKME YePTEXN U3 PUCYHKOB NPOCTbIX 06bEMHbBIX GUTYyp: BUA, CBEPXY, COOKY,
CHU3Y
7.12 PelwaTb 3a434M Ha HAXOXKAEHNE rEOMETPUYECKUX BENMYMH NO 06pasL,am nam




aNropuTMam, NPUMEHAA U3BECTHbIE aHAIMTUYECKME METOAbI NPU PeLLeHnn
CTAaHAAPTHbIX MAaTEMATUYECKMX 33434 Ha BblUMCAEHME PACCTOAHUIN MeXAY ABYMSA
TOYKaMM, OT TOYKM A0 NPAMOWN, OT TOYKMA0 NAOCKOCTU, MEXAY CKPEeLLMBAOWMMUCA
NPAMbIMU

7.13

PelwaTb 3a4a4M Ha HaxoXaeHWe reomeTpUYecknx BeandmH no obpasyam nam
aNropuTMam, NPUMEHSAA U3BECTHbIE aHANIMTUYECKME METOAbI NPU PeLleHnn
CTaHAAPTHbIX MaTEMATUYECKMX 33434 Ha BblYMCIEHUE YI/IOB MEXAY
CKpeLLMBaOLWLMMUCA NMPAMbIMU, MEXAY NPAMOI 1 NAOCKOCTbIO, MeXKay
M/IOCKOCTAMM, ABYrpaHHbIX Yr108

7.14

BbluncnaTb 06bEMBI M NOWAAN NOBEPXHOCTEN MHOFOrPaHHMKOB (NpU3Mma,
nMpammnaa) c npuMmeHeHnem Gopmys, BbIYMCAATb COOTHOLLEHUA MeXKay
naoWaaAamMm NnoBepxHocTen, 06vEMamm No40OHbIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTb NOHATUAMMU: CUMMETPUSA B NMPOCTPAHCTBE, LLEHTP, OCb U MNNOCKOCTb
CUMMETPUU, LLEHTP, OCb U MJIOCKOCTb CUMMETPUN GUTYpPbI

7.16

M3BnekaTb, Npeobpa3osbiBaTb U MHTEPMNPETUPOBATL MHGOPMALLUIO O
MPOCTPAHCTBEHHbIX FTEOMETPUYECKUX GUTYpaX, NPeacTaBAEHHYI0 Ha YepTexkax 1
PUCYHKax

7.17

MpUMeHATb reomeTpuyeckme GaKTbl 419 PELIEHNA CTEPEOMETPUYECKUX 33434,
npeAnoaaraloWwmnx HECKOJIbKO LWAroB peLleHuns, eciv yCaoBUs NpMMeHeHMsA 3a4aHbl
B IBHOMN popme

7.18

MpYMeHATb NpocTerwne NPorpammMmHbIe CPEACTBA U 3IEKTPOHHO-
KOMMYHMKaLUMOHHbIE CUCTEMBI MPU PELLEHUN CTEPEOMETPUYECKMX 33434

7.19

MpusoanTb NpUMepbl MaTeMaTUYECKNX 3aKOHOMepHOCTeﬁ B nNpupoae n XU3Hny,
pPacno3HaBaTb NpoAB/ieHNE 3aKOHOB reoMmeTpunn B UCKYCCTBE

7.20

MPMMEHATb NOMyYEeHHble 3HaHWUA Ha MPaKTUKE: aHaIM3MPOBATL peasibHble
CUTYyaLMU U NPUMEHSATb M3yYeHHble MOHATUA B MPOLLECCe NMOMCKa peLleHuns
MaTemaTMyeckun chopmynmpoBaHHON Npobaembl, MOAENNPOBATL PeasibHble
CUTYaLMM Ha A3bIKE FEOMETPUM, UCC/Ief0BaTb NOCTPOEHHbIE MOLE/N C
MCNoNb30BaHWEM FrEOMETPUYECKMX NOHATUIA U Teopem, annapaTa anrebpobl, pewaTb
npakTUYecKne 3agauu, CBA3aHHbIE C HAXOXKAEHUEM reOMETPUYECKMX BENUYNH

11 KNACC

Kog,
npoBepAemoro

MpoBepsemble NpeaMeTHbIE Pe3ynbTaTbl OCBOEHWUS OCHOBHOM 06pa3oBaTesibHOM
nporpammsl cpegHero obuiero obpasoBaHus




pesynbTaTa

6 FeomeTpua
OnepupoBaTb NOHATUAMM: LLUIMHAPUYECKAA MOBEPXHOCTb, 0bpasytowme
6.1 UMAVHAPUYECKOM NOBEPXHOCTU, LUANHAP, KOHUYECKAn NOBEPXHOCTb, 0bpasytowue
KOHWYECKOWN NMOBEPXHOCTU, KOHYC, chepmryecKkan NoBEepPXHOCTb
6.2 PacnosHaBaTb Tena BpalweHna (UMANHAGP, KOoHYC, cdepa v wap)
6.3 O6bACHATb cnocobbl NONYYEHMA TEN BPaALLLEHMA
6.4 KnaccnoumumnpoBaTtb B3aMHoe pacnosioxeHune chepbl M NIOCKOCTH
OnepupoBaTb NOHATUAMM: LLAPOBOW CETMEHT, OCHOBaHME CErMeHTA, BbICOTa
6.5 CErmeHTa, WapoBOl C/I0M, OCHOBaHWE LLIAPOBOTO C/10A, BbICOTA LLIApOBOro C0S,
LLAPOBOW CEKTOP
6.6 BbluncnaTb 06bEMBI M NIOWAAN NOBEPXHOCTEN T/ BPALLEHWUSA, FEOMETPUYECKMX
' Ten ¢ npUMeHeHnem Gpopmyn
6.7 OnepunpoBaTb NOHATUAMMW: MHOTOrPaHHMK, BMIMCAHHbIN B chepy M OnMcaHHbIN
' oKono coepsl, chepa, BAMCAHHAA B MHOFOrPaHHUK UAKN TeNo BpalLeHua
6.8 BblYMCNATL COOTHOLLIEHUA MeXAY NAoLWaAAMM NOBEPXHOCTEN U 06bEMaMMU
' Nof06HbIX Ten
6.9 MN306pakaTb M3yyaemble GUrypbl OT PYKM U C MPUMEHEHMEM NPOCTbIX YEPTEKHbIX
' MHCTPYMEHTOB
6.10 BbINONHATL (BbIHOCHbIE) NJIOCKUE YEPTEKM U3 PUCYHKOB NPOCTbIX 06 BEMHBIX dUTyp:
' BUZ, CBEPXY, COOKY, CHU3Y; CTPOUTb CEYEHUA TEN BpaLLEeHUA
MN3BneKaTb, HTEPNPETUPOBATb M Npeobpa3oBbiBaTb MHPOPMALMIO O
6.11 NPOCTPAHCTBEHHbIX FeOMeTpPUYECKMUX durypax, NpeAcTaB/eHHYIO Ha YepTexKax 1
PUCYHKax
MpuMmeHATb reomeTpuyeckme GakTbl 4NA PELEHNA CTEPEOMETPUYECKUX 3343,
6.12 npeAnonaratLmx HECKONbKO LWAroB peLleHuns, eciv yCA0BUA NPUMEHEHMUA 3a4aHbl
B ABHOM popme
6.13 OnepunpoBaTb NOHATMEM: BEKTOP B NPOCTPAHCTBE
6.14 BbINOMHATL AEMUCTBMA CNOXKEHUA BEKTOPOB, BbIYMTAHUA BEKTOPOB U YMHOMXKEHUA
' BEKTOpPA Ha YNC/0, OOBACHATb, KAKMMU CBOMCTBAMM OHWN 061aaaloT
6.15 MpumeHATb NpaBuAO Napannenenunena Npu CNOXKEHUN BEKTOPOB




6.16

OI'IepVIpOBaTb NOHATUAMM: OEKAPTOBbI KOOPAMHATbI B NPOCTPAaHCTBE, BEKTOP,
MOAYyNb BEKTOPaA, PaBEHCTBO BEKTOPOB, KOOPAMNHATbLlI BEKTOPA, Yron mexxay
BEKTOpPaMu, CKanApHoe nponsseaeHne BeKTopoBs, KoOJIJZIMHeapHblie U
KOMMNJIaHapPHbIE BEKTOPbI

6.17

HaxoauTb CyMmmy BEKTOPOB U npounssegeHne BEKTOPA Ha HNCNO, YTon Mexay
BEKTOPaMU, CKaNApHOe nponsseaeHne, packaiagbliBaTb BEKTOP NO ABYM
HEKONI/INHEaAPHbIM BEKTOPam

6.18

3a4aBaTh N10CKOCTb YPaBHEHMEM B A€KAapPTOBOM CUCTEME KOOPAMHAT

6.19

Pewwatb npocTeiiumMe reoMeTpmyecKme 3a4aum Ha NpuMmeHeHne BEKTOPHO-
KoopAuHaTHOro metoda

6.20

PewaTb 334241 Ha A0OKa3aTeNbCTBO MAaTEMATUYECKMX OTHOLLIEHUI U HAXOXKAEeHUe
reomeTpuUecKknx BeIMYMH no obpasuam Uam anropuTmam, NPUMeEHSA U3BECTHbIe
METOAbl MPU PeLeHMN CTaHAAPTHbLIX MaTeMaTUYeCcKMX 3a4au

6.21

MpYMeHATb NpocTenLlne NPorpamMmmHble CPeacTBa M 3/1EeKTPOHHO-
KOMMYHUKaLMNOHHbIE CUCTEMbI MPU PeLleHUN cTepeomeTpUYecknx 3aaay

6.22

anBO,D,MTb npumMmepbl MaTeMaTUYECKUX 3aKOHOMepHOCTeﬁ B npupoae n XmU3Hny,
pacno3HaBaTb NpoAB/IEHNE 3aKOHOB reOMeTPUN B UCKYCCTBE

6.23

MPMMEHATb NOIyYeHHble 3HAaHWA Ha NPAKTUKE: aHaIM3MPOBaTL peasibHble
CUTYyaLMM U NPUMEHATb M3YyYeHHbIe MOHATUA B MPOLECCe NMOMCKa peLleHuns
MaTemaTMyeckn chopmyMpoBaHHON NPobaeEMbI, MOAENNPOBATL PeasibHble
CUTyaLMM Ha A3bIKe reOMeTPUM, UCCIe0BaTb NOCTPOEHHbIE MOAENM C
MCNO/Ib30BaHWEM FreOMETPUYECKMX MOHATUI U Teopem, annapaTa anrebpbl, pewaTb
NpPaKTUYecKMe 3a4a4u, CBA3AHHbIE C HAXOXKAEHUEM FEOMETPUYECKMX BENUYNH




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

10 KNACC

Kog

MpoBepaemMblit 3NEMEHT COAEpPKaHUA

feomeTpun

7.1

OcHOBHble NOHATUA crepeomeTpumn. ToukKa, npAaman, N1I0CKOCTb, MPOCTPAHCTBO. MoHsATHe 06
dKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. aKCMOMbI CTEPEOMETPUN U CNeacTBUA U3 HUX

7.2

B3amMmHOe pacnonosKeHune NpsmbIX B MPOCTPAHCTBE: NepeceKatomecs, napannenbHble 1
CKpelumBatowmeca npamble. MapannenbHOCTb NPAMbIX U NNOCKOCTEN B NPOCTPAHCTBE:
napanfienbHble NpsAMbIe B MPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMbIX, NapanneibHOCTb
NPSAMOM U NJIOCKOCTU. YI/IbIC COHaNPaBAeHHbIMU CTOPOHAMM, YTON MeXAy NPSAMbIMA B
npocTtpaHcTee. MNapannenbHOCTb NAOCKOCTEN: NapaasiesibHble NNOCKOCTU, CBOMCTBA
napanfienbHbIX NaockocTen. MpocTenwmne NPoCcTPaHCTBEHHbIE GUTYPbl HA NIOCKOCTU: TETPa3Ap,
Kyb, napannenenunen, NOCTPOEHUE CeYEHUN

7.3

MNepneHANKYAAPHOCTb MPAMOM M NAOCKOCTU: NePNeHAMKYASPHbIE NPAMble B MPOCTPaHCTBE,
npsiMmble NapannenbHbie U NepneHauMKyNAapHble K NA0CKOCTU, NMPU3HAK NepneHaMKyAspHOCTH
NPSMOM N NIOCKOCTU, TEOPEMA O NPAMOI NeprneHANKYASAPHON NNOCKOCTU. YIbl B
NPOCTPAHCTBE: Yroa MEXAy NPAMON 1 NJIOCKOCTbIO, ABYIPaHHbIN Yron, IMHENHbIA yron
ABYyrpaHHoro yrna. NepneHanKyAap 1 HaKNOHHbIe: PacCTOSTHME OT TOYKMU [0 NIOCKOCTH,
paccToaHMe OT NPAMOI A0 NJIOCKOCTU, MPOEKUMNA GUTrypbl Ha NAOCKOCTb. NepneHanKyNApHOCTb
NJI0CKOCTEN: NPU3HaK NepneHanKyAaApHOCTM ABYX NaocKocTen. Teopema o Tpéx
nepneHAnKyAAapax

7.4

MoOHATHE MHOTOrPaHHWKA, OCHOBHbIE 3/1IEMEHTbI MHOFOrPaHHMKa, BbIMyK/bl€ U HEBbIMYK/bIE
MHOTOrpaHHNKM, pa3BEPTKA MHOTOrpaHHMKa. Mpuama: n-yronbHas Nnpusama, rpaHn M 0OCHOBaHMUA
NPWU3Mbl, NPAMasA U HAaKNOHHAA NPU3Mbl, DOKOBas M NOJIHAA NOBEPXHOCTb MPU3MbI.
Mapannenenunen, NpAMOYroJibHbIW Napannenenunes u ero ceolictea. Mupamunaa: n-yronbHas
nupammaa, rpaHu M OCHoBaHWeE NMpamuabl, 6OKoBas M NOAHAaA NOBEPXHOCTb MMPaMULbI,
npaBu/bHas U yceYEHHasA NMpaMmnga. IN1eMeHTbl NPU3Mbl U NMpamuabl. NpaBunbHbIe
MHOTOrpPaHHUKM: NOHATUE NPaBUIbHOTO MHOFOrpaHHMKa, NpaBuibHaA NPM3ma M NpaBUabHas
nupamuaa, NpaBubHas TpeyroabHas NMpPammMaa v NpaBubHbIN TeTpasgp, Kyb.
MpeactaBneHne o NPaBU/bHbIX MHOFOrPaHHMKax: OKTasap, AOAEKAsAp M UKocasgpyrue
CeueHuA NpM3Mbl U NUPaMUAbI

7.5

CMMMeTpUSA B NPOCTPAHCTBE: CUMMETPUA OTHOCUTE/IbHO TOUYKM, MPAMOM, NNOCKOCTU. DIEMEHTbI
CUMMETPUU B NUpammMaax, Nnapannenennnesax, NpaBuibHbIX MHOTOFPaHHMKaX

7.6

BbluncneHne snemeHTOB MHOFOrpaHHMKOB: pébpa, gnaroHanu, yrabl. MNiowanb 60KoBOM
NOBEPXHOCTU U NOJIHOM NOBEPXHOCTU NPAMOI NPU3MbI, NAOLWAAb OCHOBaHUIA, TEOPEMa O
60KOBOW NOBEPXHOCTU NPSAMON NpM3Mbl. M1owaab 6OKOBO NOBEPXHOCTU U MOBEPXHOCTH




NpaBuUAbHOM NMPaMnapl, TEOPEMa O NIOLLAAM YCEYEHHOM Npamuabl. MoHATHME 06 06bEMe.
O6bEM NUpammapbl, NPU3MbI

|_|Op,06HbIe TeNa B NPOCTPAHCTBE. CooTHOLWeHUA mexay naowaaamm I'IOBerHOCTEﬁ, 06BbEMaMM

7.7
noAobHbIX Ten
11 KNTACC
Kog, MpoBepsemMbl 3N1eMEHT CoAepPKaHUSA
6 feomeTpua
LUnnnHapunyeckan noBepxHOCTb, 06pasytoLme LMAMHAPUYECKOM NOBEPXHOCTH, OCb
6.1 LMAMHAPUYECKOM NOBEPXHOCTU. LlMnnHAap: ocHoBaHUA M 6OKOBaA NOBEPXHOCTb, 06pasytoLwan
M OCb, Nnowanb 60KOBOM U NONHOM NOBEPXHOCTH
KoHunueckas noBepxHOCTb, 06pa3syloLme KOHMYECKO NOBEPXHOCTU, OCb U BEPLUMHA
6.2 KOHMYeCcKon noBepxHocTH. KoHyc: ocHOoBaHWe M BepLliMHa, 06pasytoLas 1 ocb, NaoLaab
' H60OKOBOI M MNOJIHOW MOBEPXHOCTU. YCEUYEHHbIM KOHYC: 06pasytoLLne U BbICOTa, OCHOBaHMA U
60KOoBasA NOBEPXHOCTb
6.3 Coepa 1 wap: LeHTp, paguyc, oMaMeTp, Naowasb NoBepxHoCcTH chepbl. BsaumHoe
' pacnonoxeHune chepbl M NIOCKOCTU, KacaTeslbHAA NAOCKOCTb K chepe, naowaab chepbl
6.4 N306parkeHune Ten BpallleHMUa Ha NAOCKOCTU. Pa3BEpTKa LMAMHAPA M KOHYCa
6.5 KombuHaummn Ten BpaLleHnsa M MHOFOrpaHHMKOB. MHOrOrpaHHMK, ONMCaHHbIM OKoJ10 cdhepbl,
' coepa, BNMCaHHaA B MHOTOTPAHHUK, UKW TeNOo BPaLLeHuA
MoHsaTHe 06 06bEMe. OCHOBHbIE CBOMCTBA 06BbEMOB Ten. Teopema 06 06bLEMEe
6.6 NPAMOYro/IbHOro Napasnenenuneaa u cneacTsma ns Heé. O6vEM unaMHApPa, KoHyca. O6béEm
Wwapa v naowaab cpepobl
6.7 MNopobHble Tena B npocTpaHcTBe. COOTHOLWEHMA MeXKAY NAoWaaamm NoBEPXHOCTEN,
' 06béMamm NoJ06HbIX Ten
6.8 CeueHua umnnHapa (NapanienbHo 1M NnepneHaAnKYNAapPHO 0CK), Ce4YeHMA KOHyCca
' (napannenbHoe OCHOBaHUIO M NPOXOAsALLEE Yepe3 BEPLUMHY), CeYEeHUS Wapa
BeKTop Ha NNOCKOCTU M B NpocTpaHcTBe. CNOXKEHUE M BblYMTAaHUE BEKTOPOB. YMHOXKeEHMUE
6.9 BEKTOpPA Ha uncno. PasnorkeHne BekTopa NO TPEM HEKOMMNAaHApPHbIM BEKTOpPam. Mpasuio
' napannenenunega. PeweHune 3aga4, cBA3aHHbIX C NPUMEHEHMEM NPaBUa AENCTBUI C
BEKTOpamM




6.10

MpsMoyronbHas cMCTeMa KOOPAMHAT B NpocTpaHcTee. KoopanHaTel BeKTopa. MpocTeliwmne
3a4a4M B KoopAauHaTax. Yron mexay sektopamu. CKansipHoe npounsseseHne BEKTOPOB.
BbluMcneHue yrioB mexay npambiMmn U NJoCKOCTAMU. KoopAnHaATHO-BEKTOPHbI MeToa Npu
peleHnn reoMeTpPUYecKnx 3agad




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

Kog,
NnpoBepPseMoro
TpeboBaHuA

Mposepsaemble TpeboBaHUA K NpeaMeETHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
obpa3oBaTenbHOM NporpaMmmbl cpeaHero obuiero obpasoBaHua

BnageHue metogamu 40Ka3aTeNbCTB, aNTOPUTMaMM PELLEHNA 3a4a4; YMeHUe
bopmynnpoBaTh M ONEepPUPOBaTb MOHATUAMMU: ONpeaesieHne, akcMoMa, TEopema,
cnepncTeue, CBOWCTBO, MPU3HAK, A0KA3aTe/IbCTBO, PaBHOCW/IbHbIE GOPMY/IMPOBKY;
NMPUMEHATb UX; yMeHWe GopMyIMpPoBaTb 06paTHOE U NPOTUBOMOAOKHOE
YyTBEPKAEHME, NPUBOANTL MPUMEPBI M KOHTPMNPUMEPDI, UCMOJIb30BaTb METOZ,
MaTeMaTUYECKOWM MHAYKLMWN; NPOBOANUTL A0Ka3aTe/IbHbIe PACCYKAEHUA NPU
pelleHMm 3a4ad, OLEeHMBATb JIOTMYECKYIO MPABUIbHOCTb PACCYKAEHWUI; yMeHUe
onepupoBaTb NOHATUAMMU: MHOMECTBO, MOAMHOXECTBO, Onepauun Hag,
MHOECTBaMM; YMEHME UCMO/1b30BaTb TEOPETUKO-MHOMKECTBEHHbIN annapaT gan
onuncaHuA peanbHbIX MPOLECCOB M ABAEHMI U NPU PeLleHnM 3a4a4, B TOM YMcie U3
APYTUX y4ebHbIX NpeaMeToB; YyMeHWe onepupoBaTh NOHATUAMM: rpad, CBA3HbIN
rpad, AepeBo, UMK, rpad Ha NJIOCKOCTU; YMEHWE 334aBaTb M ONKCLIBATbL rpadbl
Pa3IMYHBIMKM cnocobamu; UCNoJIb30BaTb rpadbl NPU pelleHnn 3aaa4

YmeHne onepnpoBaTb NOHATUAMMU: HaTypasibHOE YNCAO, Lesloe YNCNO, CTENEHD C
LenblM NOKasaTesieM, KOpeHb HaTypasibHOM CTeNEHU, CTENEHb C PAaLMOHaNbHbIM
nokasaTtesiem, CTEMeHb C AeNCTBUTE/IbHBIM NOKa3aTeiem, 10rapnudm Yncnia, CUHyc,
KOCUMHYC M TaHreHC NPOM3BOIbHOIO YMC/Ia, OCTAaTOK MO MOAYAIO, paLlMoHanbHOe
4YMCNO, UPPALMOHANIbHOE YMNC/I0, MHOMXECTBA HaTYpPanbHbIX, LienblX,
paLMOHaNbHbIX, 4ENCTBUTE/bHBIX YNCEN; YMEHNE UCMNONb30BaTb MPU3HAKM
AEeNMMOCTUN, HAUMEHbLLNI 0BLWKI AennTenb N HanmeHbluee obLlee KpaTHOE,
anroputm EBKAMAa npu pelweHnmn 3agay; 3HaKOMCTBO € Pa3/INYHbIMU
NO3ULIMOHHbBIMU CUCTEMAMM CHUCTIEHUA; YMEHUNE BbINOAHATb BblYUCEHUNE
3Ha4YeHul 1 NnpeobpasoBaHMA BblpPaXKeHUI CO CTENEHAMM U norapudmamm,
npeobpasoBaHma APOOHO-PaALMOHANbHBIX BbIPAXKEHWUIN; YMEHWE ONEPUPOBATL
NMOHATUAMM: NOCNEL0BATENbHOCTb, apUPMeETUUECKAs NPOrpPeccus, reoMmeTpuyeckasn
nporpeccus, 6ecKoHeYHo ybbiBaloLLAA FreOMeTPUYECKan NPOrpeccusn; ymeHue
3a4aBaTb NOC/AeA0BATENBHOCTM, B TOM YMCAE C MOMOLLbIO PEKYPPEHTHLIX Gopmyn;
yMeHue onepmupoBaTb NOHATUAMM: KOMMJIEKCHOE YNCI0, CONPAXKEHHbIE
KOMMIEKCHbIE YNCNa, MOAY/Ib U apryMEHT KOMMIEKCHOTO Yncia, dopma 3anucu
KOMMAEKCHbIX Yncen (reomeTpuyecKasn, TPUroHoMeTpuyeckan n anrebpanyeckas);
YMEeTb NPOM3BOAUTb apudMeTUYECKNE AENCTBUA C KOMMAEKCHBIMU YNCAAMK;
NPUBOAUTb MPUMEPbLI UCMONb30BAaHUA KOMMIEKCHbIX YMCeN; onepupoBaTh
NOHATUAMM: MaTpuLa 2x2 1 3x3, onpeaennTenb MaTpULbl, FrEOMETPUYECKUI
CMbICA onpegenuTens




YMmeHue onepmnpoBaTb NOHATUAMMU: PaLLlMOHaIbHbIE, MPPALUNOHA/IbHbIE,
NoKa3aTe/ibHble, CTENEHHDbIE, norapmd)lv\mqecxme, TPUTOHOMETPUYECKHNE YpaBHEHUNA
N HepaBeHCTBa, UX CUCTEMbI; YyMeHNe onepnpoBaTb MOHATUAMU: TOXKAECTBO,
TOXAOECTBEHHOE npeo6pa3OBaHme, YpaBHeEHWNE, HePAaBEHCTBO, CUCTEMA ypaBHeHMﬁ
N HEPABEHCTB, PaBHOCU/ZIbHOCTb ypaBHeHVIﬁ, HEpPaBEHCTB U CUCTEM; YMEHNE
pelwaTb YpaBHEHMA, HEPABEHCTBA U CUCTEMbI C MOMOLLLbIO PA3ANYHbLIX NPUEMOB;
pewaTtb ypaBHEHNA, HEPABEHCTBA U CUCTEMbI C MAPaAMETPOM,; NPUMEHATb
YpPaBHEHUNA, HEPABEHCTBA, UX CUCTEMbI ONA pelleHNA MaTeMaTUYECKUX 3a4a4 U
3a4a4 U3 pas3sInyHbIX obnacten HAyKuU “ peaanoﬁ HKU3HU

YmeHue onepupoBaTtb NOHATUAMM: GYHKUUA, YETHOCTb GYHKLUKU, NEPUOANYHOCTD
bYHKUMK, OrpaHUYeHHOCTb GYHKLMU, MOHOTOHHOCTb GYHKLMMU, SKCTPEMYM
bYHKUMM, Hanbobluee N HauMeHblUee 3HaYeHUA GYHKLUMM HA NPOMENKYTKE,
HenpepbiBHaA GYHKUMUA, aCMMNTOTbI rpaduKa GyHKLMM, NepBan 1 BTopas
npoun3BoAHan PyHKLUMN, FEOMETPUYECKUI U GU3NYECKUI CMbIC/T NPOU3BOAHOMN,
nepBoobpasHan, onpeaenéHHbI MHTerpan; yMeHne HaxoAuTb aCMMNTOTbI
rpaduka GyHKLMU; yMEHME BbIYUCATL MPOM3BOAHbBIE CYMMbIl, MPOU3BEAEHMA,
YaCTHOro M KOMMO3ULMKN PYHKLMN, HAXOAUTb YPaBHEHME KacaTelbHOM K rpaduKy
bYHKUMK; yMeHMEe HaxoauTb NPOU3BOAHbIE 3/IeMeHTaPHbIX QYHKUWUIA; ymeHne
MCMNONb30BaTb NPOM3BOAHYIO 411 UCCNef0BaHUA GYHKLMI, HaXoaUTb Hanbonblne
N HaMMeHbLINe 3HaYeHUA GYHKUMIA; CTPOUTb rpadmKM MHOTOUYNIEHOB C
MCNONb30BAHWEM annapaTa MaTeMaTUYECKOro aHaNN3a; NPUMEHATb NPOU3BOLHYHO
ON17 HAXOXKAEHUA HAaUNYYLLIEro peLleHnn B MPUKNAAHbIX, B TOM YMC/Ie COLMaNbHO-
3KOHOMMYECKUX U PU3NYECKMX 3aZa4aX; HAXOAUTb NIOLWAAM U 06BEMBI Uryp c
MOMOLLLbIO MHTErpana; NPUBOAMUTL MPMMeEpPbl MaTeMaTUYECKOTO MOAENNPOBAHUA C
nomolupbto anddepeHumanbHbIX YpPaBHEHUI

YmeHune onepmnpoBaTb NOHATUAMMN: FPaduK GYHKLUK, 06paTHaA GyHKUMA,
KoMmnosnuma GYHKUMN, IMHeNHan yHKUMA, KBagpaTuiHaa GyHKLMA,
paunoHanbHan GyHKUMS, cTeneHHasn GyHKLMA, TPUTOHOMETPUYECKME QYHKLUNN,
obpaTHble TpUroHomeTpuyeckme GyHKLUKM, NOKa3aTebHaA U norapudmuyeckas
bYHKUMU; YMEHUE CTPOUTb rpaduKM M3yUYeHHbIX PYHKLNI, BbINOAHATD
npeobpasoBaHua rpadpukos GyHKLMI, MCNONAb30BATL FPAdPUKKN ANA U3YyYEeHUA
NPOLLECCOB M 3aBUCMMOCTEN, NMPU peLleHnmr 3a4a4 U3 apyrux y4ebHbix npeameToB
1 3afa4 U3 peasibHOM KM3HW; BblparkaTb GOPMyNamMM 3aBUCUMOCTU MEXAY
BEMYMHAMMU; UCMOJIb30BaTb CBOMCTBA M rpadmKu GyHKLUN AnAa peeHuns
YPaBHEHW, HEPaBEHCTB U 334a4 C NapameTpamm; n3obparkaTb Ha KOOPAUHATHOWN
NIOCKOCTM MHOXECTBA PeLIEHNI YypaBHEHWUI, HEPABEHCTB U UX CUCTEM

YMmeHMe pelaTb TEKCTOBbIE 3a4a4M Pa3HbIX TUNOB (B TOM YMC/E HA NPOLEHTHI,
AONN N YacCTu, Ha BUXKEHUe, paboTy, CTOMMOCTb TOBapOB U YCAYT, HAaNoru, 3a4a4n
13 061acTu ynpaBaeHUs AMYHbBIMKU U ceMelHbIMU PUHAHCAMM); COCTaBNATb
BblpaKeHUs, ypaBHEHMA, HEPAaBEHCTBA M UX CUCTEMbI NO YC/IOBUIO 3aa4u,
nccnenoBaThb NONYYEHHOE peLleHme U oueHMBaTb NPaBLonog06HOCTb
pe3y/bTaToB; YyMEeHUe MOL4ENMPOBaTb peasibHble CUTyaLMn Ha A3blKe MaTEMATUKW;
COCTaBIATb BblPa*KeHUA, YPaBHEHWA, HEPABEHCTBA U UX CUCTEMbI MO YCA0BUIO




334,34, UCCNep0BaTh MOCTPOEHHbIE MOAE/M C UCMO/Ib30BaHWEM annapaTta
anrebpbl, UHTEPNPETUPOBATb NOAYYEHHbIN pe3yabTaT

YMeHMne onepunpoBaTb NOHATUAMM: cpeHee apnudmeTnyeckoe, meamaHa,
Hanbonbluee U HaMMeHbLLEee 3HaYeHNA, pa3max, AUCnepcus, cTaHaapTHoe
OTKNOHEHWE YNCOBOTO Habopa; yMeHUe U3B/ieKaTb, UHTEPNPETUPOBATb
nHdopmMaumio, NpeacTaBieHHyI0 B Tabaunuax, Ha gnarpammax, rpadpukax,
OTpaXkalolLyto CBOMCTBA peasibHbIX MPOLECCOB U ABNEHUIA; NPeACcTaBAATb
MHGOPMALMIO C NOMOLLbIO TabanL, U Anarpamm; UCCIe0BaTb CTAaTUCTUYECKME
[AaHHble, B TOM YMC/e C TPUMeHeHMeM rpadMUeckux MeTOA0B M 3NEKTPOHHbIX
cpeacTs; rpaduyeckn uccnenoBaTb COBMECTHbIe HABAOA4EHMSA C MOMOLLbIO
AVarpamm paccemBaHuUsa M IMHENHOW perpeccum

YMmeHue onepupoBaTh MOHATUAMMU: CAYyYaiHbIA ONbIT U CAyYaitHoe cobbiTue,
BEPOATHOCTb C/Iy4aHOro cObbITUA; YMEHUE BbIYNCAATL BEPOATHOCTD C
Mcnonb3oBaHMeM rpaduUyecKkUXx MeTo40B; NPUMEHATb GOPMY bl CIOKEHUA U
YMHOXeHUA BeposaTHoCcTel, Gopmyay NoAHON BeposATHOCTK, dopmyny bepHynnu,
KOMbBWHaTopHbIe ¢aKTbl U GOPMY/ibl; OLLEHMBATL BEPOATHOCTU PeasibHbIX COObITUI;
YMeHWe onepupoBaTh NOHATUAMM: CNyYaiiHaA BeAnYMHA, pacnpeaeneHume
BEPOATHOCTEN, MaTeMaTMYecKoe oXungaHue, Ancnepcusa U ctaHaapTHoe
OTK/IOHEHWE CNyYalHOM BeNMYMHbI, GYHKUMM pacnpeseneHns n naoTHOCTU
paBHOMEPHOrO, NOKa3aTe/IbHOro U HOPMabHOIO pacnpeaeneHnin; ymeHune
NCMNO/b30BaTb CBOMCTBA M3YUYEHHbIX pacnpefeneHunii Ansa pelleHus 3aaad;
3HAKOMCTBO C NOHATUAMM: 3aKOH BONbLUNX YMCeN, MeToAbl BbIBOPOYHbIX
nccnenoBaHUin; ymeHMe NpMBoAUTb NPUMEPbI NPOABAEHUA 3aKOoHa 60NbLINX YMcen
B NPMPOAHbIX M 0OLLECTBEHHbIX IBNEHUAX; YMEHME ONEPUPOBaATb NOHATUAMM:
co4yeTaHue, NepecTaHoOBKa, YUCN0 COMETaHMIA, YUCIO NepecTaHOBOK; 6MHOM
HbloTOHa; yMeHMe NPUMEHATb KOMBUHATOPHbIe GaKTbl U paccyKaeHna ana
pelleHns 3a4a4; OLEeHNBaTb BEPOATHOCTM peasibHbIX COBbITUI; COCTaBNATb
BEPOATHOCTHYIO MOAENb U MHTEPNPETUPOBaTh MNOAYYEHHbI pe3ynbTaTt

YMeHWe onepunpoBaTb MOHATUAMM: TOUKa, NPAMAs, NJOCKOCTb, NPOCTPAHCTBO,
OTpEe30K, Ny, BeMYMHA YIia, NAOCKUIA Yyron, ABYrPaHHbIN Yyroa, TPEXTPaHHbIN yro,
CKpeLLMBaloWwmecs npsmble, NapannesibHOCTb U NePneHAUKYAAPHOCTb NPAMbIX U
MNOCKOCTEN, YTrON MEXAY NPAMbIMU, YFOA MEXAY NPAMOM 1 NAOCKOCTbIO, YroN
MEXKAY NIOCKOCTAMM, PAacCTOAHUE OT TOYKM [0 NAOCKOCTU, PACCTOSHUE MEXKAY
NPAMbIMW, PACCTOSHUE MEXKAY NIOCKOCTAMM; YMEHME UCNONb30BaTb NPU peLleHmm
33434 M3ydyeHHble GaKTbl U TeOPeMbl NAaHUMETPUU; YMEHME OLEHMBATbL Pa3Mepbl
0OBbEKTOB OKPYXKAIOLLErO MMPA; CTPOUTb MaTeMaTUYECKME MOLESM C MOMOLLbIO
reOMETPUYECKUX NOHATUIN M BEIMYMH, PeLaTb CBA3AHHbIE C HUMW NPaKTUYECKNe
3agauu

10

YMmeHune onepmnpoBaTb NOHATUAMM: Nowaab purypbl, 06bEM durypsbl,
MHOTOFPaHHWK, NPaBW/IbHbIA MHOTOTPaHHUK, Ce4eHne MHOForpaHHUKa, Kyb,
napannenenuneg, npMsma, nupamuaa, durypa v NOBEPXHOCTb BPaLLEHUS,
UMAMHAP, KOHYC, Wwap, chepa, naowaab chepbl, naowaab NOBEPXHOCTH




nMpamuabl, NPU3Mbl, KOHyCa, LMANHAPA, 06bEM Kyba, NPAMOYTroNbHOro
napannenenunega, nMpamuabl, NPU3mbl, LMAMHAPA, KOHYCa, Wapa, pa3BEéPTKa
MOBEPXHOCTU, CEYEHUNA KOHYCa U UMAUHAPA, NapannefbHble OCU UK OCHOBaHMIO,
ceyeHwue wWapa, NJI0CKOCTb, Kacatowanca chepbl, LMAMHAPA, KOHYCa; YMeHUe
CTPOWTb CeYEHME MHOTOrPaHHMKA, N306paXkaTb MHOTOrPaHHUKK, GUTYpbI 1
MOBEPXHOCTMN BPALLEHMSA, UX CEYEHMA, B TOM YNC/IE C MOMOLLHO SNIEKTPOHHbIX
CPeAaCTB; yMeHMEe NPUMEHATb CBOMCTBA reOMeTPUYECKUX GUryp, CaMoCToATEIbHO
bopmynnpoBaTth onpeaeneHuns nsydyaembix GUryp, BblaBUraTb rmnoTesbl o
CBOMCTBAX U NPU3HaAKax reomeTpuyecknx ¢puryp, o6ocHoOBbLIBaTbL MM ONpPoBeEpraThb
UX; YMEHWE NPOBOAUTL KAaccuduKaLumio Guryp no pasanyHbIM NpU3HaKam,
BbINO/IHATb HEO6XOAMMbIE AOMOAHUTENbHbIE NOCTPOEHUA

11

YMmeHne onepmnpoBaTb NOHATUSMU: ABUKEHUE B NPOCTPAHCTBE, NApasl/ie/ibHbIN
nepeHoc, CUMMETPWA Ha NIOCKOCTM U B NPOCTPAHCTBE, MOBOPOT, NpeobpasoBaHue
noaobus, nogobHble pUrypbl; ymeHne pacnosHaBaTb paBHble M NOA06HbIe
burypbl, B TOM Yncne B NpuMpoae, UCKYCCTBE, apXUTEKTYPE; UCMO/1b30BaTb
reoMeTpUYecKMe OTHOLWEHUA NPU pelleHnn 3a4a4; HaXo4UTb reoMeTpuYecKue
BENYMHbI (ANMHa, Yyron, naoliaab, 06bEM) NpuU pelweHnn 3aaa4 ns Apyrux
y4YebHbIX NPeLMETOB U U3 peasibHOW KU3HWU; YMEHUE BbIYUCIATD TEOMETPUYECKME
Be/NUYMHBI (AMHa, Yyro, naowaab, 06bEM, NaoLaab NOBEPXHOCTH), UCNOb3YA
n3yyeHHble GOPMY/bl U METOAbI, B TOM YMC/E: NJIOWaAb NOBEPXHOCTU NMPaMUAbI,
NPU3Mbl, KOHYCA, UMANHAPA, NaoWwagb chepbl; 06bEM Kyba, NPAMOYTrobHOro
napannenenunega, NMpamuabl, NPM3mbl, ULMAMHAPA, KOHYCa, Wapa; yMeHne
HaxoAUTb OTHOLWeEeHMe 06bEMOB NOA00OHbIX duUryp

12

YMmeHMe oneprpoBaTb NOHATUAMM: NPSMOYTrO/bHaA CUCTEMA KOOPAMHAT, BEKTOP,
KOOpAMHaTbl TOYKM, KOOPAMHATbI BEKTOPA, CYMMa BEKTOPOB, NpoM3BeaeHNe
BEKTOPa Ha YMCN0, pa3/ioKeHNe BeKTopa Nno 6asucy, ckansipHoe npousseaeHue,
BEKTOPHOE NPOM3BEAEHNE, YO MEXKAY BEKTOPAMM; YMEHNE UCNONb30BaTb
BEKTOPHbIV M KOOPANHATHbIN MeToA ANA PELEHNA TEOMETPUUYECKUX 33434 U 33434
APYrnx y4ebHbIX NnpeamMmeToB

13

YmeHue BbIbUpaTh NOAXOAALLNN METOA ANA PELEHNA 3a[a4M; NOHUMaHNe
3HAYMMOCTM MaTEMATUKN B U3YYEHUN NPUPOLHBIX N 0BLLECTBEHHbIX MPOLLECCOB U
ABNEHWNI; yMEHME pacno3HaBaTb NPOABAEHNE 3aKOHOB MaTEMATMKN B UCKYCCTBE,
YMEHWe NpuBoaAUTb NPUMEPbI MAaTEMATUUYECKUX OTKPbITUI POCCUINCKOM U MUPOBOM
MaTEMATMUYECKON HayKu




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

Kog MpoBepsemMblii 3N1eMEHT COAEPKAHUSA

1 Yucna u BbluMCAeHMUA

1.1 HaTypanbHble u uenbie yncna. NpusHakm 4enmmMmocCcTu Lenbix Yncen

12 PaumoHanbHble Yncna. O6bIKHOBEHHbIE M AeCATUYHbIE Ap06U, NPOLEeHTbl, becKoHeYHble
nepuogmyeckmne gpobu

13 ApndmeTnyecKkmMin KopeHb HaTypasibHOM cTeneHu. [lelcTBuA ¢ apupmeTUHecKMMmN KOPHAMM

| HaTypasbHOM CTeNeHM
14 CteneHb C Lesibim noKasatenem. CTeneHb € paunoHanbHbIM Nokasatesnem. CBOMCTBA CTEMEHMU
15 CVHYC, KOCMHYC M TAHTEHC YMC/IOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTaHTeHC
’ YMCNOBOrO apryMeHTa

1.6 Norapndom umcna. JecatuyHble 1 HaTypasibHble iorapnudmbl
[JencTeutenbHble yncna. ApudmetTmyeckne onepalmm ¢ 4enNcTBUTENbHBIMU YUCAAMM.

1.7 MpPUBAUKEHHbIE BbIYUCIEHMA, NPABMIA OKPYINEHUA, MPUKUAKA U OLEHKa pe3ynbTaTta
BblYNCNEHUN

1.8 MpeobpasoBaHMe BblparKeHU

1.9 KomnneKcHble yncna

2 YpaBHeHMA U HepaBeHCTBaA

2.1 Lenbie n ApobHO-paLMOHaNbHble YPaBHEHUS

2.2 UppaumoHanbHble ypaBHEHNA

2.3 TpuroHomeTpU4ecKne ypaBHeHuUs

2.4 MoKasaTenbHble U norapudmmnyecKkme ypaBHeHMUA

2.5 LUenble n ApobHO-paLMoHanbHble HEPaBEHCTBA

2.6 MppaymoHanbHble HepaBeHCTBA

2.7 MoKasaTenbHble U norapudmmnyecKkme HePaBEHCTBA

2.8 TpuUroHomeTpu4ecKkne HepaBeHCTBA




2.9 CUCTEMbI M COBOKYNHOCTU YPAaBHEHWUIN U HEPABEHCTB

2.10 YpaBHeHuA, HepaBeHCTBa U CUCTEeMbI C NapameTpamu

2.11 MaTpuua cucTemMbl IMHENHbIX YPpaBHEeHU. OnpeaennTenb MaTpuLbl

3 PyHKUMM U TpadmKn

3.1 ®PyHKuMA, cnocobbl 3agaHna GyHKLMK. TpaduK dyHKUMK. B3aumHO ob6paTHble GyHKUMK.
' YETHble N HeuyéTHble PyHKUMK. Meprnoguyeckme GyHKUUK

O6nacTb onpeaeneHnsa N MHOXKECTBO 3HaYeHUN GYHKUUKN. Hynu GyHKUMK. MTpomekyTKK
3.2 3HAKOMOCTOAHCTBA. [POMEKYTKM MOHOTOHHOCTU GYHKUMU. MaKCUMMYMbl U MMHUMYMbI
dYHKLMK. Hanbonbluee n HaumeHbluee 3HaueHne GyHKLUU Ha MTPOMEXKyTKe

33 CTeneHHan GpyHKLMA C HaTypasibHbIM M LesbiM nokasatenem. E€ ceoicTea 1 rpaduk.
' CsolicTBa U rpaduK KOPHA N-0i CTeNeHN

3.4 TpuroHomeTtpuyeckne GyHKLMU, X CBOMCTBA M rpadmKm

3.5 MokasaTenbHana 1 norapudmmyeckan GyHKLUKN, UX CBOMCTBA M rpaduKm

36 TouKku paspbiBa. ACUMNTOTbI rpaduKkoB GyHKLMIA. CBONCTBA GYHKLNIN, HENPEPLIBHBIX Ha
’ oTpeske

3.7 MocnepoBaTeNbHOCTH, cNocobbl 3a4aHNA NOC/ef0BaATENBHOCTEN

3.8 ApudmeTmyeckana u reomeTpuyeckan nporpeccumn. Popmyna CNOXKHbIX MPOLLEHTOB

4 Hauvana matemaTuyeckoro aHanmsa

4.1 MponssoaHas GyHKUMK. [Tpon3BOAHbBIE 31eMEHTAPHbIX QYHKUMIM

4 MpumeHeHWe NPOU3BOAHOM K UCCef0BaHNIO PYHKLMIN Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
| HaxoxaeHne HanbonblIero  HaMMeHbLIEro 3HaYeHNA GyHKLLUKN Ha OTpesKe

4.3 MNepBoobpa3Has. UHTerpan

5 MHoKecTBa 1 normka

5.1 MHOecTBO, onepauum Hag MHoxKecTBamu. Anarpammel ditnepa — BeHHa

5.2 JNoruka

6 BepoATHOCTb M CTaTUCTUKA

6.1

OnucatenbHas CTaTUCTMKA




6.2 BepoAaTHoCTb

6.3 KombuHatopuKa

7 FeomeTpua

7.1 ®urypbl Ha N1OCKOCTU

7.2 MpAmble 1 NIOCKOCTM B MPOCTPAHCTBE
7.3 MHororpaHHuKmM

7.4 Tena v NOBEPXHOCTU BpaLLEHMUA

7.5 KoopanHatbl 1 BEKTOPSI




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






