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NOACHUTEJIbHASA 3ANMUCKA

Paboyas nporpamma y4ebHOro kKypca «lfeomeTpusi» 6a30BOro YpOBHA ANA
obyvarowmxca 10 -11 knaccoB paszpabotaHa Ha ocHoBe dPefepanbHOro
rocygapcTBeHHOro obpasoBaTefibHOro ctaHgapTa cpepHero obuiero obpasoBaHust, C
YYETOM COBPEMEHHbIX MUPOBBLIX TPebOBaHUW, NPEeobABASEMbIX K MaTemaTund4ecKomy
obpasoBaHMio, 1 Tpaguuumini POCCUNCKOro obpasoBaHusi. Peanusaumsa nporpamMmbl
obecrneymBaeT oBfageHNe KIo4YEeBbIMUM KOMMETEHLUNAMM, COCTaBASIOLWMMN OCHOBY A5
camMopasBuUTUS W HEMNPEPbIBHOrO 00pa3oBaHusl, LENOCTHOCTb OOLLEKYNLTYPHOrO,
JINYHOCTHOIO M NO3HaBaTENbHOIO PasBUTUSA JINYHOCTU OOYHaIOLLNXCS.

LENN N3YHEHUSA YHEBHOIO KYPCA

Ba>kHOCTb y4e6HOro Kypca reoMeTpun Ha YPOBHE CpefHero obLero o6pasoBaHns
obycnoBneHa nNPakTUYEeCKOM 3HAYUMOCTbIO  MeTanpeaMeTHbIX U MPEAMETHbIX
pesynsratoB  O00y4eHWss [EeOMETPUM B HanpaBfeHUN  JINYHOCTHOrO  pas3BUTUS
obyvatomxcsi, opmnpoBaHms (PYHKUMOHANBHON MaTeMaTUYECKONW TPaMOTHOCTH,
N3y4eHnss Opyrux y4ebHbIX AaucuuniuH. PasButne y oO6yvatoLMXcs npaBusibHbIX
NPEeOCcTaBNeHNn O CYLWHOCTU U MPOUCXOXOEHUN reOMETPUYECKMX abCTpakumi,
COOTHOLLEHNN peanbHOroO 1 WAEANbHOro, XapakTepe OTPadKeHUs MaTemMaTuMyeckomn
HayKoW SIBAIEHNA N NPOLECCOB peasibHOro Mupa, Mecte reoMeTpum B CUCTEME HayK U
pOnM MaTeMaTM4ecKOro MOAENMPOBAHUA B HAy4YHOM MO3HAHUM W B MpakTUKe
Crnoco6CTBYET (POPMUPOBAHNIO HAYHHOrO MUPOBO33PEHNS YHALLMXCS, a TaKXKe Ka4ecTB
MbILLIEHNSA, HEOOXOAUMbIX NS aganTauun B COBPEMEHHOM O6LLeCTBe.

leomeTpua SBNAeTCca ogHUM M3 6a30BbIX MPEAMETOB Ha YPOBHE CpegHero obLiero
obpasoBaHMsA, TakK Kak o0O0ecrneynmBaeT BO3MOXXHOCTb W3YYEHUS KakK OUCLMNINH
€CTeCTBEHHO-HAy4YHOW HanpaBneHHOCTN, TaK U NyMaHUTapPHOMN.

Jlornyeckoe  MblwneHne, dGopMmpyeMoe npu  U3yYeHUn  oBy4aroLMMUCSA
NMOHATUNHBLIX OCHOB TEOMETPUM N MOCTPOEHUN LIEMOYKN NOTMYECKUX YTBEPXKAEHUA B
Xo4e pelleHns reoMeTpudeckux 3apad, yMeHue BblgBuraTb M OnpoBepraTb rmnoTesbl
HEeNoOCPEeLCTBEHHO UCMNONb3YIOTCA NPU peLleHnn 3aga4 eCTeCTBEHHO-HAay4YHOro UMKna, B
4aCTHOCTN U3 Kypca (PU3NKMN.

YMeHVe OpueHTMPOBaTLCA B NPOCTPAHCTBE UrpaeT CYLLECTBEHHYIO POJib BO BCEX
obnactax pgedtenbHoCcTUM  4YenoBeka. OpueHTaums 4YenoBeka BO BPEMEHU U
NPOCTpaHCTBE — HeOBXOAMMOeE YC/I0BUE €ro coumanbHOro 6biTns, hopma oTpaKeHus
OKpY>KarLLero mMupa, ycnoBue yCrewHOro Mo3HaHWs U akTMBHOro npeobpasoBaHus
pencteutenbHocTn. OnepupoBaHMe MPOCTPaHCTBEHHbIMU obpazaMun  OO6beanHAET
pasHble BuAbl Y4eOHOM W TPYAOBOW [OEATENbHOCTW, SBNAETCA OOHUM U3
NPOMECCUOHANBLHO BaXKHbIX KayecTB, MO3TOMY aKkTyanbHa 3agada (opMupoBaHUSA Yy
obyyvaromnxcss  MPOCTPaHCTBEHHONO  MbIWSIEHNA KaK pPa3HOBUAHOCTU 06pas3Horo



MbILWMEHNA — CYLWECTBEHHOrO0 KOMMOHEHTa B MOAroTOBKE K MNPaKTUYeCKOW
AEATENbHOCTN NO MHOMMM HarnpaefeHUsM.

Llenb ocBoeHna nporpammbl y4ebHOro Kypca «feometpusi» Ha 6a30BOM YpPOBHE
obyyeHuns — obLieobpasoBaTefibHOE N OOLLEKYNBTYPHOE pa3BuUTNe 0ByHaloLWmMXCa Yepes
obecrnieyeHne BO3MOXHOCTUM MNPUOBPETEHUS U  UCMNONb30OBaHUS CUCTEMATUYECKNX
rEOMETPUYHECKUX 3HAHUA W [ENCTBUN, cheuynduyHbIX FeoMeTPUN, BO3MOXXHOCTHU
YCMELWHOro nNPOAO/MKEHNS 06pas3oBaHNsa MO CheuuanbHOCTSAM, He CBSA3aHHbIM  C
NpVKNagHbIM UCMoNb30BaHNEM MrEOMETPUMN.

[Mporpamma no reomeTpum Ha 6a30BOM YpOBHE MpegHasHayeHa Ans
oby4aloLmMXCca cpefHen LWKOMbl, He MCMNbITbIBAOLWNX 3HAYUTESIbHbLIX 3aTPYAHEHU Ha
YPOBHE OCHOBHOro o6uiero o6pasosaHus. Takum obpasom, obyvaroLmecs Ha 6a30BOM
YPOBHE OO/MKHbI OCBOUTb O6LLME MaTeMaTUYECKME YMEHUS, CBA3aHHble CO cneungukon
reoMeTpun N HeobxoguMble ONSA XXU3HWM B COBPEMEHHOM obuiecTBe. Kpome aToro, oHm
NMEIOT BO3MOXHOCTb U3Y4UTb reoMeTputo 6onee rMyboko, ecnu B AalibHenLem
BO3HUKHET HEOOXOOMMOCTb B T[EOMETPUYECKMX 3HAHUAX B NpodecCUoHanIbHOM
AEATENBbHOCTN.

JocTukeHne uUenn OCBOEHWS  MporpamMmmbl  OOecneymMBaeTCa  pelueHneM
COOTBETCTBYIOLWMX 3aaad. [MpruoputeTHbIMN 3aa4amMu 0CBOEHUS Kypca «[eomeTpun» Ha
6a3oBomM ypoBHe B 10— 11 knaccax siBnstoTcs:

e (hbopMUPOBaHNE NPeacTaBieHNss O TEOMETPUM Kak YacTu MUPOBOW KySbTYpbl 1

OCO3HaHue eé B3anMOCBS3N C OKPY>KatoLyM MUPOM;

e (hopmupoBaHMe NpeacTaBfeHnss O MHOrOrpaHHMKax 1 Tenax BpalleHUs Kak o
Ba)KHENLUNX MaTeMaTUyeCKnx Mopgensix, No3BOASIOWMX ONUCbIBATb U U3y4aTb
pasHble ABIEHNS OKPY>KatoLlero Mnpa;

e (popmMupoBaHNE YMEHUsI pacno3HaBaTb Ha YepTexkax, Mogensax nu B peasibHOM
MUPE MHOIOrpaHHKN 1 Tena BpaLleHus:;

e OBMafeHNe MeTogamMu pelleHMs 3agadqy Ha MOCTPOEHUS Ha U306padKeHUsIX
NPOCTPaHCTBEHHBIX PUryp;

e (HoOpMUPOBaAHNE  YMEHUA  OMepupoBatb  OCHOBHbIMW  MOHATUMAMM O
MHOrorpaHH1Kax u Tenax BpaleHnsa n X OCHOBHbIMY CBONCTBaMu;

e OBfageHne anropuTMamMy peLLeHWsi OCHOBHbIX TUMOB 3apady; hopMupoBaHue
YMEHMS MPOBOAMTb HECNOXHblE [oKasaTeflbHble PacCy)XOeHus B Xoae
peLleHns CTEPEOMETPUYECKIMX 3a0a4 U 3a4a4y C NPaKTUYECKUM Coaep XKaHNeM;

e pasBUTNE WHTENNEKTyallbHbIX N TBOPYECKMX CMOCOOHOCTEN OO6Yy4YaroLLnXCS,
Nno3HaBaTeSIbHON  aKTUBHOCTW, WCCNenoBaTeNlbCKUX YMEHUN, KPUTUYHOCTU
MbILLIEHUS;

e (opmupoBaHNE (QYHKLUNOHANBHOW FPaMOTHOCTU, PEeNieBaHTHON reOMETPUN:
yMeHMe pacno3HaBaTb MNPOSABEHUS FEOMETPUYECKMX MOHATUA, OOBLEKTOB U
32aKOHOMEPHOCTEN B peasibHbIX XMU3HEHHbIX CUTyaumusax 1 Npu N3y4eHnn gpyrux
y4eOHbIX NPEegMETOB, MPOSIBNEHUA 3aBUCMMOCTEN W 3aKOHOMEPHOCTEN,
dopmynupoBaTtb UX Ha $A3blKe reoMeTpun U co3daBaTb FeoOMeTpUHecKue
Mogenn, MNPUMEHATb OCBOEHHbIN FeOMETPUYECKUI annapaT Ans pelueHus



NPaKTUKO-OPUEHTUPOBAHHbIX  3afdad, WHTepnpeTupoBatb W  OUEHMBaTb
NoslyYeHHble pesynbTaThl.

OTNNYNTENBHONM OCOBEHHOCTBID MPOrpamMMbl  SBASETCA BKJIIOYEHWE B KypC
CTEPEOMETPUN B Ha4yane ero u3y4eHusi 3agad, pelaemMblX Ha YPOBHE WHTYUTUBHOMO
NO3HaHNA, N OnpeaeneHHbIM 00pa3oM opraHu3doBaHHas paboTa Hag HUMWU, 4TO
CMOCOBCTBYIOT PasBUTUIO JIOMMYECKOrO N NPOCTPAHCTBEHHOIO MbILUSIEHNS, CTUMYNUPYET
NpOTEKaHNe WHTYUTUBHbLIX MPOLECCOB, MOTUBUPYET K JalfibHENLWEMY WU3YYEHUIO
npegMmeTa.

[MpegnoyTeHne oTOaETCA HarNsAHO-KOHCTPYKTUBHOMY METOAY OByYeHUs, TO eCTb
TeopeTnyeckne 3HaHus nmetT B cBoOel OCHOBe 4yBCTBEHHOCTb
npegMeTHO-NPaKTUYEeCKOM [EeATENbHOCTN. Passutne NPOCTPaHCTBEHHbIX
NPenCcTaBNeHn Yy yvawmuxcs B Kypce CTepeoOMeTpun NPOBOAUTCA 3a CYET pelueHus
3aja4 Ha co3[aHue MNpPOCTPaHCTBEHHbIX 06OpPa3oB M 3aga4 Ha OnepupoBaHue
NPOCTPaHCTBEHHbIMM Ob6pasamn. Co3paHne obpasa npoBOOUTCA C  OMOpoin Ha
HarnNsgHOCTb, a onepupoBaHMe 06pa3oM — B YCIOBUAX OTBIEYEHNSA OT HarfsgHOCTH,
MbICSIEHHOIO N3MEHEHUSI €r0 UCXOLHOIO COAEPXKAHUS.

OcHoBHble copepxxaTenbHble nuHUM Kypca «feomeTpum» B 10-11 Knaccax:
«MHororpaHHnkmn», «[psiMble 1 MAOCKOCTM B MPOCTPaHCTBe», «lena BpalleHns»,
«BekTopbl 1 KoopguHaTbl B NPOCTpaHcTBe». PoOpMMpPOBaHNE NOMMYECKUX YMEHUN
pacnpenensieTcsa He TONMbKO MO coaepXXaTefbHbiM JIMHUSAM, HO 1 NO rogam obyyYeHus Ha
YPOBHE cpeaHero obLero o6pasoBaHus.

CopepxaHne o06pa3oBaHusi, COOTBETCTBYIOLLEE MPEAMETHbIM  pesynsTaTtam
OCBOEHNs  pabo4er nporpamMmbl, pacnpegenéHHoiM no  rogam  oby4YeHus,
CTPYKTYPUPOBAHO TakuM 06pas3om, 4TOObl OBflageHne reoOMeTpUYeCKMMIN MOHATUSMU 1
HaBblkamMK OCYLLECTBNANOCH MOCneqoBaTeSslsHO U NOCTynaTenbHO, C COONIOAEHNEM
NpUHUMNA NPEeeMCTBEHHOCTW, YTOObl HOBble 3HAHWS BKIIOYANIUCb B OOLLYD CUCTEMY
reOMETPUYECKUX MNpeacTaBneHnn oby4valoLmxcs, pacwmpsas 1 yrnyonas e€, obpasys
NPOYHbIE MHOXXECTBEHHbIE CBA3MW.

MECTO Y4HEBHOI'O KYPCA B YHEBHOM IMJIAHE

Ha wnaydeHne reometpumn otBoamtca 2 4aca B Hepento B 10 knacce n 1 yac B
Hepento B 11 Knacce, Bcero 3a asa roga oby4deHus - 102 y4yebHbix 4aca.

COAEP>XXAHMUE YHEBHOI'O KYPCA

10 KJIACC

Mpsimble 1 NIOCKOCTU B NPOCTPAHCTBE

OCHOBHble MOHATUS cTepeoMeTpun. Touka, npsimasi, NIoCKOCTb, MPOCTPaHCTBO.
MoHATNEe 06 aKCMOMaTUY4ECKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUN U
CNnencTBUs N3 HUX.



BsanmHoe pacnonoxeHne npsMbIX B MNPOCTPAaHCTBE: MNepeceKaroLlmecs,
napannenbHble U cKpelmBatowmecs npsamole. NapannensHOCTb NPAMBIX U NAOCKOCTEN
B MPOCTPaHCTBE: napannefibHble MNpsiMble B MNPOCTPAHCTBE; NapafeNnbHOCTb TPEX
NPSMbIX; NapannenbHOCTb NPSAMON U NNOCKOCTU. YIMbl C COHanpaBfeHHbIMYU CTOPOHAMMU;
yron mexxay npsiMbiMyi B NpPOCTpaHcTBe. [MapannenbHOCTb NAOCKOCTEN: napanfenbHble
MOCKOCTN; CBOWCTBA NapanfenbHbIX naockocTen. lNpocTenwne npocTpaHCTBEHHbIE
durypbl Ha NNOCKOCTU: TETPa3ApP, Ky6, napannenenvnesn; NoOCTPOEHNE CEYEHNIA.

[MepneHguKynapHOCTb MPSAMOM U MNAOCKOCTW: NEepneHAuKYNsipHble NpsiMble B
NPOCTPaHCTBE, NMpsAMble NapanfernbHble U NepneHauKynsapHble K MAOCKOCTU, NPU3HaK
NneprneHANKYnsapHOCTN NPSMON U MSIOCKOCTW, Teopema O MNpsMON NeprneHANKYNSapHON
MNOCKOCTW. YrNbl B MPOCTPAHCTBE: Yron MexXay MPAMOn N MNIOCKOCTbIO; OBYrPaHHbIN
yron, IMHeNHbIN yron AByrpaHHoro yrna. lNepneHankynsap u HakIOHHbIE: pacCTosAHNE OT
TOYKN OO MNOCKOCTU, PacCTOsHWE OT MPAMON A0 MSIOCKOCTU, Npoekumnsa urypbl Ha
NNOCKOCTb. [lepneHauKynspHOCTbL MMIOCKOCTEN: MPU3HAK NEPneHOVKYNApPHOCTM OBYX
nnockocTten. Teopema o TPEX NepneHanKynapax.

MHororpaHHUKun

[MOHATME MHOrorpaHHuKa, OCHOBHbIE 3NEMEHTbl MHOIMOrpaHHMKa, BbINYKMble W
HEBbIMYyK/ble MHOIOrPaHHWKW; pasBépTka MHororpaHHuka. [lpusma: n-yronbHas
NpM3Ma; rpaHn N OCHOBAHUSA NPU3Mbl; MPAMas U HAaKNOHHAA NPU3Mbl; 6OKOBas 1 NONHasA
NOBEPXHOCTb MNpuambl. [lapannenenvnen, NpPAMOYronbHbIA Napannenenunen u ero
csoincTtea. [Nupamnga: n-yronbHasa nupammuaa, rpaHn 1 oCHoBaHue nupamuabl; 60koBas
N NofiHas MOBEPXHOCTb MUpamMupbl; NpaBuNbHAs M yCeYEHHas nupamupa. dNeMEHTbI
npmMamMmbl 1 nupamuabl. [MpaBufibHblE  MHOFOFPaHHUKW:  MOHATUME  MPaBUSIBHOMO
MHOrOrpaHHMKa; npaBunbHass npu3amMa W nNpasBuibHas nNupamuaa; npasBuibHasa
TpeyrofbHas nupamuga u npasusbHbIN TeTpasap; Kyb. MNpenctaeneHne o npaBusibHbIX
MHOIorpaHH1Kax: oKkTasgp, gonekasgp u nkocaagp. CedeHns npusmbl 1 nUpaMmungbl.

CummeTpuss B MPOCTPAHCTBE: CUMMMETPUS OTHOCUTENbHO TOYKMK, MNPSIMONR,
MNIOCKOCTU. DNIEMEHTbI CUMMETPUM B nvpamMupgax, napannenenvnegax, npasBWUSibHbIX
MHOrOrpaHHmKax.

BbluncneHvne anemeHTOB MHOrorpaHHMKoB: pébpa, auaroHanu, ymbl. [Mnowanb
OOKOBOW MOBEPXHOCTM N MOSIHOM MOBEPXHOCTUN NPSIMON NPU3MbI, MNAOLWAAb OCHOBAHWUMN,
TeopemMa 0 6OKOBOM MOBEPXHOCTM NMPsMON Npuamebl. MNnowanbs 60KOBOW MOBEPXHOCTU U
NOBEPXHOCTU MpPaBWIbHOW NuMpamMungpl, TeopemMa O njowagn yCe4EHHOM nupamugbl.
[MoHaTre 06 06béme. O6BLEM NpamMubl, NPU3MbI.

MopgobHble Tena B npocTpaHcTBe. COOTHOWEHNA MexXay nnowaasmm
NoBEpPXHOCTEN, 06BEMaMn NOQOOHbIX TeN.



11 KNNACC

Tena BpawjeHus

LinnnHgprnyeckass NoOBEPXHOCTb, O6pasylolme UNINHOPUYECKON MNOBEPXHOCTH,
OCb UMNINHOPUYECKON noBepxHOCTU. LinnnHap: ocHoBaHMst 1 60OKOBasik MOBEPXHOCTb,
obpagsytoLlas 1 ocb; nnowaab 60KOBOWN N NOMHOW NMOBEPXHOCTN.

KoHunyeckass nOBEpPXHOCTb, 0O6pasylolme KOHUYECKON MNOBEPXHOCTN, OCb W
BEpPLUMHA KOHMYECKOWN MNoBepxHOCTU. KOoHyc: OocHOBaHMe 1 BeplunHa, obpasylouias u
OCb; njowanb 60KOBON M MOSIHON MOBEPXHOCTU. YCEYEHHbIN KOHYC: obpasylowme u
BbICOTA; OCHOBaH1s 1 60koBasi MOBEPXHOCTb.

Cdepa u wap: uUeHTp, paguyc, AnameTp; naowanb MNOBEPXHOCTU cdepbl.
B3anmHoe pacnonoxxeHue cdepbl U MAOCKOCTU; KacaTenbHasa MiAOCKOCTb K cdepe;
nnowans cgepsobl.

N3o06paxkeHne Ten BpalleHns Ha NaockocTu. PasBépTka unnuHapa n KoHyca.

KoMbuHauun Ten BpaweHust M MHOrorpaHHMKoB. MHOrorpaHHuK, OMUCaHHbIN
oKono cdepsl; chepa, BNMcaHHaaA B MHOMOrpPaHHuK, NN TeNo BpalleHus.

MoHsaTne 06 o6béme. OCHOBHble cCBoOMCTBa OOBLEMOB Ten. Teopema 06 O6bEME
NPSAMOYrofibHOro napannenenunega u cneactems U3 Heé€. O6bLEM UMNMHAPA, KOHYyca.
O6bém Wwapa n nnowanb cdepobl.

MopgobHble Tena B npocTpaHcTBe. COOTHOWEHNA Mexay nnowaasmim
NoBEpPXHOCTeN, 06BbEMaMn NogO6HbIX TeN.

CeveHns umnmnngpa (NnapannenbHO U NeprneHguKyNapHO OCK), CEeYEHUA KOHyca
(napannenbHOEe OCHOBAHWIO 1 NPOXOASLLEE YEPE3 BEPLUNHY), CEYEHNS LLapa.

BekTopbl U KOOpAUHATbI B NPOCTPaHCTBE

BekTop Ha nnockoctn m B npoctpaHcTBe. CnoXeHne 1 BblMTAHWE BEKTOPOB.
YMHOXeHNe BeKTopa Ha 4ucno. PasnoxeHue BekTopa No TPEM HeKOMMaHapHbIM
BekTOopam. [paBuno napannenenvnega. PelweHne 3agay, CBA3aHHbLIX C MPUMEHEHNEM
npasun gencTenin ¢ Bektopamu. NpsiMoyronbHas cuctema KoopguHaT B NPOCTPaHCTBE.
KoopauHaTtbl BekTopa. lpocTenumne 3afaym B KoopauHaTax. Yron Mexay BeKTopamu.
CkanspHoe npousdBeneHne BEKTOPOB. BbluncneHne yrnos mexgy npamMbiMi U
nnockoctTamMn. KoopanHaTHO-BEKTOPHbIV METOA NPY PELLUEHNN FTEOMETPUYECKNX 3a4au.

NMJIAHUPYEMBDIE PE3YJIbTATbI

JINMHOCTHDbIE PE3VYJIbTATDI
JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUS  Mporpammbl  y4ebHOro  npegmeta
«MaTemaTtnka» xapakTepusytoTcs:
IpaxxpaHcKoe BOocnuUTaHue:
CHOPMUPOBAHHOCTBLIO MPaXXOAHCKON MO3MLUMN OOYyYaloLLEroca Kak akTUBHOIMO 1
OTBETCTBEHHOIO 4jleHa POCCUICKOro obLlecTBa, NPEACTaB/IEHNEM O MaTeMaTUYECKUX
OCHOBax (PYHKLMOHMPOBAHNA PasnnYHbIX CTPYKTYP, ABNEHUI, NpoLeayp rpakgaHCKoro



obuiectea (BbIOOPbLI, ONPOCHLI M Mp.), YMEHMEM B3aMMOAENCTBOBAaTbL C COUMaNbHbIMU
NHCTUTYTaMn B COOTBETCTBUN C UX (PYHKLMAMM N HASHAYEHNEM.
MaTpuoTtuyeckoe BocnuTaHue:

CHOPMUPOBAHHOCTBIO POCCUMIACKON FPaKAaHCKOW WAEHTUYHOCTU, YBaXKEHUA K
NPOLUIOMY M HACTOSALWEMY POCCUNCKOW MaTemMaTuKK, LUEHHOCTHbIM OTHOLUEHWEM K
OOCTXXEHMAM POCCUNCKUX MaTEMATUKOB N POCCUNCKOW MaTemMaTU4eCKOW LUKOSMbI, K
NCMNONb30BAHNIO 3TUX OOCTUXKEHWUIA B APYrNX HayKax, TEXHONOrMAX, chepax SKOHOMUKN.
JyXOBHO-HPABCTBEHHOIr0 BOCNMUTAHUSA:

OCO3HaHMEM LYXOBHbIX LIEHHOCTEN POCCUINCKOro Hapoaa; ChoOpMMPOBAHHOCTLIO
HPaBCTBEHHOINO CO3HaHWS, 3TUYECKOro MOBEOEHUS, CBA3AHHOMO C MPaKTU4ECKUM
NPUMEHEHNEM AOCTMKEHUN HAYKN N OEATENbHOCTbIO YYEHOrO; OCO3HAHWEM JINYHOIO
BKNaga B MOCTPOEHME YCTONYMBOIro 6yayLiero.
dcTeTnveckoe BocnutaHue:

9CTETUYECKMM OTHOLUEHMEM K MUPY, BKJKOYaA 3CTETUKY MaTemMaTU4ecKmx
3aKOHOMEPHOCTEN, OOBLEKTOB, 3a4ay, PELUEeHNin, pacCy>XOeHN; BOCMPUAMHYMBOCTBIO K
MaTeMaTNYEeCKMM acneKTam pasfnyHbIX BUOOB NCKYyCCTBa.

Pusnyeckoe BocnmTaHume:

C(hOpMMPOBAHHOCTBLIO YMEHNS NMPUMEHATb MaTeMaTMyecKue 3HaHUSA B HTepecax
300poBOro M 6e3onacHoro obpasa >XU3HW, OTBETCTBEHHOrO OTHOLLUEHMSI K CBOEMy
300pOBbI0  (30OPOBOE MUTaHUE, COaANaHCUPOBAHHbLIM PEXUM 3aHATUN U OTAObIXA,
perynspHas (usnyeckas akKTUBHOCTb); (PU3NYECKOro COBEPLLUEHCTBOBAHMS, MNpu
3aHATUAX CNOPTUBHO-0340POBUTENbHON AEATENBbHOCTLIO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTBIO K TPyAy, OCO3HaHMEM LEHHOCTM TPYAONtobusi; WHTEPECOM K
pasnu4yHbiM cepam NpodecCcmoHanbHOM AEATENBHOCTW, CBA3aHHbIM C MaTeMaTUKON U
€€ NPUIoXKEHNAMM, YMEHNEM COBepLUaTb OCO3HaHHbIN BbIGOP OyayLien npodeccun u
peann3oBbiBaTb COOCTBEHHbIE >XU3HEHHbIE MaHbl; FTOTOBHOCTBIO U CMOCOBGHOCTBIO K
MaTeMaTn4yecKoMy 06pa3OBaHUI0 U CaMOOOPA30BAHUIO HA MPOTSXKEHUN BCEN >XXUSHW;
FOTOBHOCTBLIO K aKTMBHOMY Yy4acTUIO B PeELUEeHNN NMPaKTUYeCKMX 3adady MaTteMaTtnyecKon
HanpaBfeHHOCTN.

JdKonorn4yeckoe BoCnuTaHue:

C(hOpMMPOBAHHOCTLIO ~ 3KOSIOMMYECKON  KYNbTypbl,  MOHUMAHUEM  BAUSIHUS
COLMaNbHO-3KOHOMUNYECKMX MPOLLECCOB Ha COCTOSiIHME MPUPOOHON M  COLManbHOWN
cpenpl, OCO3HaHMEM M06anbHOrO Xapakrepa 9KONOrm4yecKmnx nNpobnem; opueHTaumnen
Ha NPUMEHEHNE MaTeEMaTMYECKNUX 3HAHUIN NS pelleHnst 3afad B 06n1acTy OKpY KatoLLen
cpenpl, MNaHUPOBAHWSA MOCTYMKOB W OUEHKU WX BO3MOXHbIX MOCNeAcTBUN LS
OKpYy>KatoLLen cpeabl.

LleHHOCTN Hay4HOro NO3HaHuS:

C(HOPMMPOBAHHOCTLIO  MUPOBO33PEHUS, COOTBETCTBYIOLLEr0O  COBPEMEHHOMY
YPOBHIO Pa3BUTUSA HAyKU N OOLLECTBEHHOW MPaKTUKK, MOHMMaHMEM MaTeMaTU4eCKoWn
HayKn Kak cdepbl YenoBe4eCKOW AEATENbHOCTW, 3TanoB €€ pasBuTMS U 3HAYMMOCTHU
ONs pasBuTMA uvBUAM3auun; OBNafieHMEeM S3bIKOM MaTeMatukum 1 MaTteMaTuyecKoWn



KyNIbTYPOI KaK CpeACTBOM MO3HaHWS MUPA; FOTOBHOCTBIO OCYLLECTBATL MPOEKTHYIO 1
NCCnepoBaTenbCKyo AesTENbHOCTb NHAMBUAYANIbHO 1 B Fpynme.

METANPEAMETHbIE PE3YJIbTATbI

MeTanpegMeTHble pe3ynbTaTtbl OCBOEHWA MNporpammbl  y4ebHOro npegmeta
«MaremaTtnka» xapakTepu3yrTCs OBNafEHNEM YHMBEPCalNbHbIMU MO3HaBaTesIbHbIMU
LAEeNCTBUSIMU, YHUBEPCAa/IbHbIMUA KOMMYHUKATUBHBLIMY [EACTBUSIMU, YHUBEPCAa/lbHbIMU
pPerynsiTuBHbIMU JENCTBUSIMU.

1) YHuBepcanbHbie no3HaBaTesibHbI€ [ENCTBUS, obecrneynBaroT hopmMupoBaHmne
6a30BbIX KOrHUTUBHbLIX [POLECCOB OOy4YaroLynxcsi (OCBOEHNE METO[OB MO3HaHUS
OKpy>KaroLyero Mvpa,; rnpuMeHeHue J10rM4ecKnx, MCCeqoBaTesIbCKuX ornepauni, yMeHun
pabotatb ¢ MHgopMmaynen).

Ba3oBble nornyeckue fencTeus:

e BbLISBNATbL N XapaKTepu3oBaTb CYLLUECTBEHHblIE MPU3HAKN MaTeMaTuyecKnx
OOBLEKTOB, MOHSATUA, OTHOLUEHUIA MeXZy MOHATUAMYK;  (DOPMYNNPOBaTb
onpegeneHns NOHATUI; yCTaHaBnmBaTb CYLLECTBEHHbIV NpU3HaK
Knaccupukaumm, OCHoOBaHWS Ans OOO06LIEHNSs U CpaBHEHUS, KpuTepum
NPOBOAMMOrO aHann3a;

e BOCMPUHMMATb, dhopmynmpoBaTb n npeobpasoBbiBaTb  CY>XXAEHUS:
yTBEPANTESNbHbIE N OTpULATENbHbIE, EAMHNYHbBIE, YAaCTHbIE 1 OBOLLME; YCNOBHbIE;

® BbIABIATb MaTeMaTU4ECKNE 3aKOHOMEPHOCTN, B3aUMOCBS3M 1 NPOTUBOPEYNS B
hakTax, OaHHbIX, HAGAAEHMAX N YTBEPXOEHNSAX; npegnarate Kputepun gng
BbISIBIEHNS 3aKOHOMEPHOCTEN 1 MPOTUBOPEHNNA;

e [enaTb BbIBOAbl C WCMONb30BaHNEM 3aKOHOB JIOMUKK, LeOyKTMBHbIX WU
NHOYKTUBHBIX YMO3aK/IO4YEHNIA, YMO3AK/TKOYEHWIA NO aHanoruy;

e [pPOBOAUTb CAMOCTOATENbHO AoKa3aTeNnbCTBa MaTeMaTUYeCKUX YTBEePXXAEHWN
(MpsiMble 1 OT NPOTMBHOIO), BbICTPauBaTb apryMeHTaLmnio, NPUBOANTL NPUMEPDI
N KOHTPNPUMEpPbI; 060CHOBbLIBATL COOCTBEHHbBIE CY>XXOEHNS U BbIBOAbI;

e BblOMpaTb CNocob pelleHns y4ebHON 3apadn (CpaBHMBATb HECKOSbKO
BapvaHTOB peLleHns, BbibuMpaTb Haubonee nooxoaswmim C  Y4ETOM
CaMOCTOSITENIbHO BbIOENEHHbIX KPUTEPUEB).

BasoBble nccnegoBartenbCckue AeNCTBUA:
® 1ICMONb30BaTb BOMPOCHI KakK WUCCNegoBaTeNbCKUA  NHCTPYMEHT MNO3HaHUS;
dopmynupoBatb  BOMPOCHLI, (PUKCUpyloWwme nNpoTMBOpedne, npobnemy,
yCTaHaBnMBaTb UCKOMOE 1 JaHHOe, (hopMMpoBaThb rMnoTesy, apryMeHTMpoBaTh
CBOIO NO3NLMIO, MHEHNE;
® [pPOBOOUTb CaMOCTOSTENIbHO CMaHNUPOBAaHHbIN 3KCMEPUMEHT, UccnegoBaHne
NO YCTaAHOB/IEHMIO OCOOEHHOCTEN MaTeMaTUYECKOro OObeKTa, SBNEeHUs,



npouecca, BbISIBNEHNIO 3aBUCUMOCTEN MexXay OObekTaMu, SIBNEHUSIMU,
npoueccamu;

e camocTosaTeNlbHO opMynupoBaTb OGOGLIEHUS W BbIBOAbl MO pPe3ynbTaTtam
npoBenéHHOro HabniopeHnsi, WCCneaoBaHUs, OLEeHMBaTb [AOCTOBEPHOCTb
MONyYEeHHbIX Pe3yNbLTaToB, BbIBOAOB 1 06006LLEHNI;

e [POrHO3MpOBaTb BO3MOXHOE pas3BUTME MpoLecca, a TakKXe BbloBUraTb
NPEANONOXXEHUS O €ro PasBUTUN B HOBbIX YCOBUSIX.

Pa6oTta ¢ nipopmayuen:

e BbLIABNATL AeduunTbl MHPOPMAUUN, AaHHbIX, HEOOXOOUMbIX O OTBETa Ha
BOMPOC 1 ONS peLLeHns 3agaqu;

e BblbMpaTb MHpOPMALMIO U3 MCTOYHUKOB pPasfiUYHbIX TUMOB, aHaNNU3npoBaTb,
CUCTEMATM3NPOBATb U UHTEPNPETUPOBATL MHMOPMaUMIO Pas3nNnYHbIX BUOAOB U
dhopM NpeacTaBneHns;

® CTPYKTypupoBaTb MHOpMaUno, NPeacTaBnsaTb €€ B pasnuyHbiX opmax,
NNNIOCTPUPOBAaTL rpadunyeckn;

e OLEeHVBaTb HaOEXHOCTb NHbopMaLunn no CaMOCTOSATENBHO
cchopMynmMpoBaHHbIM KPUTEPUSIM.
2) YHuBepcasibHble KOMMYHUKaTUBHbIE fevicTeus, obecre4ynBaroT
COPMUPOBaHHOCTb COLMalIbHbIX HABbIKOB O0Y4atoLLIMXCSI.
O6LweHue:

e BOCMNPVHMMAaTb N POPMYNNPOBaTb CY)XOEHUS B COOTBETCTBUM C YCOBUAMMU Y
LensMmn obLLEHNS; ACHO, TOYHO, MPaAMOTHO BbipaXaTb CBOK TOYKY 3PEHUs B
YCTHbIX U NMUCbMEHHbIX TEKCTaX, AaBaTb NOSACHEHUS MO XOAY PELUEeHNs 3adayu,
KOMMEHTNPOBAaTb NOMYYEHHbIN pe3ynbTar;

e B Xofe 06CyXOeHus 3afaBaTb BOMPOCHI MO CYLWECTBY OOCY>XOAaeEMOWN TEMb,
npo6nembl, peLaeMon 3agayun, BbiCKasbiBaTb WOEW, HAUENEHHble Ha MOUCK
peLleHNs; CONOCTaBNSATb CBOU CYXOEHUS C CY>XOEHUSAMU OpYrux Yy4acTHUKOB
ananora, obHapy>XmBaTb pasnmyne U CXOACTBO NO3NLNIA; B KOPPEKTHOM (hopMe
hopmynMpoBaTb pa3Hornacusi, CBoOM BO3PaXKEHWS;

e pencTaBnATb pe3ynbraTbl PELUeHNa 3adadun, 3KCMEPUMEHTA, UCCeaoBaHus,
NPOEKTa; CaMOCTOATENbHO BblOMpaTb (hopMaT BbICTYMAEHUS C Y4ETOM 3apad
npe3eHTaumm N 0COBEHHOCTEN ayanTOPUMN.

CoTpyaHn4ecTBO:

e MoHMMaTb M WUCMNONb30BaTb MNpPeMMyLiecTBa KOMaHAHON W WMHAMBMAYaNbHOW
paboTbl NpPM pPeleHnn Yy4ebHbIX 3apad; npuHMMaTb LUeNb COBMECTHOW
OEeATeNnbHOCTH, nnaHMpoBaTb opraHm3aumo COBMECTHOM paboThl,
pacnpenenaTb Buabl paboT, [oroBapmBaTbCd, 06Cy>XgaTb NPoLEeCC U peaynstaT
paboTbl; 0606LaTb MHEHNS HECKONBKUX NIOLEN;

e yyacTBOBaTb B pynnoBbiXx ¢opmax paboTbl (06CYy>XOAEHUS, OOMEH MHEHWUN,
«MO3roBble  LUTYPMbI» U WHblE); BbINOMHATL CBOK YacTb paboTbl WU
KOOPAVMHNPOBaTb CBOW AEWNCTBUS C APYrMMWU 4YfieHaMy KOMaHApl; OueHuBaTb



Ka4yeCTBO CBOeEro BKnaga B OOWWMA  MNPOOYyKT MO  KpUTEpPUSM,
ChopMynNMPOBaHHbIM y4acTHMKaMN B3aNMOLENCTBIS.
3) YHuBepcasnbHble perynsaTtuBHble [elCTBUS, obecriednBaroT hopMupoBaHue
CMbIC/I0BbIX YCTaHOBOK U XXU3HEHHbIX HaBbIKOB JINYHOCTY.
CamoopraHusauyus:

® COCTaBMATb MNfaH, aIfopUTM peLLeHns 3agadun, BblbrpaTb CNocob peLleHns C
YHETOM UMEIOLLINXCS PECYPCOB U COOCTBEHHbLIX BO3MOXHOCTEN,
aprymMeHTMpoBaThb U KOPPEKTUPOBATb BapUaHTbl PeLLeHU C Y4ETOM HOBOW
NHpopMaLun.

CaMOKOHTpPOJIb:

e BNageTb  HaBblkaMy  MNO3HaBaTeflbHOM  pedieKCuM  KakK  OCO3HaHus
CoBepLUaeMbIX OENCTBUA W MbICIUTENbHbIX MPOLECCOB, WX pPe3ynbTaTos;
BnafgeTb crocobamn camMonpoBeEPKN, CaMOKOHTPONS rnpouecca n pesynsrara
peLeHns MaTeMaTn4ecKon 3agavu;

e [pedBuaeTb TPYAHOCTU, KOTOPble MOryT BO3HUKHYTb MPW pelleHun 3apaydu,
BHOCUTb KOPPEKTUBbI B [OEATENIbHOCTb Ha OCHOBE HOBbIX OOGCTOSATENLCTB,
AaHHbIX, HANOEHHbIX OLUNOOK, BbIABEHHbIX TPYAHOCTEW;

® OuUeHVBaTb COOTBETCTBUE pesynbrarta Lenn 1 yCnoBusiM, OObACHATb NPUYUHDI
OOCTUDKEHUS WM HEOOCTWKEHUS1 pes3ynbTatoB  OesaTeNlbHOCTU, HaxoauTb
OWKnOBKY, faBaTb OLEHKY NMPUOBPETEHHOMY OMbITY.

NMPEAMETHDIE PE3YJIbTATbI
10 KNNACC

OnepupoBaTb NOHATUAMU: TOYKa, NPsiMasi, NNOCKOCTb.

MPUMEHSATL aKCMOMbl CTEPEeOMETPUM W  CNEACTBUS M3 HUX NpU  peLueHun
reoOMEeTPUYECKNX 3aaad.

OnepupoBaTb NOHATUAMU: MAPANIENBHOCTE U NEPNEHOUKYNAPHOCTb MPSAMbIX U
NSIOCKOCTEWN.

KnaccuduvumpoBaTb B3aMMHOE pPacnofioKEeHWe MpsAMbIX W MJOCKOCTEN B
NPOCTPaHCTBE.

OnepupoBaTb MOHATUAMW: LBYrPaHHbIA Yros, rpaHn ABYrpaHHoro yrna, pebpo
ABYrPaHHOro yrna; NMHENHbIA Yron ABYrpaHHOro yrna; rpagycHas mepa ABYrpaHHOro
yrna.

OnepupoBaTb  MOHATUSIMW:  MHOFOFPaHHWK,  BbINYKMAbIA 1M HEBbINYKbINA
MHOrOrpaHHuK, 31EMEHTbI MHOrOrpaHH1Ka, NPaBUIbHbIA MHOMOrPaHHUK.

PacnosHaBatb OCHOBHble BuObl MHOMOrpaHHMKOB  (MMpamuga; npuama,
NPSMOYrofibHbIN napannenenunes, Kyo).



KnaccugpuumpoBaTb MHOMOrpaHHUKKW, BblIOMpas OCHOBaHWUA ONS Knaccuumkaumm
(BbINYKNbIE W HEBBINYKMbIE MHOMOrPaHHUKW; MPaBUfibHblE MHOIFOrPaHHUKK; NPsSIMble 1
HaKIOHHbIE NPU3MbI, Napannenenunebl).

OnepupoBaTb NOHATUAMU: CEKYLLAs MNOCKOCTb, CE4EeHNE MHOrOrPaHHNKOB.

O6BACHATL NPUHLMMBI MOCTPOEHUS CEYEHNIA, UICNONb3Yst METOL, CNENOB.

CTponTb CeYeHusi MHOrorpaHHMKOB METOAOM CrefoB, BbINOMHATL (BbIHOCHbLIE)
NNOCKNE YEPTEXKN U3 PUCYHKOB NPOCTbIX OOBLEMHBIX (OUryp: BUS, CBEPXY, COOKY, CHN3Y.

PewaTtb 3aga4n Ha HaxoXpaeHne reoMeTpuYecKux BenndMH no obpasuam unu
anroputmMamMm, TMNPUMEHSAS  U3BECTHble aHaIMTUYeCKue MeTogbl Npu  peLleHun
CTaHAapTHbIX MaTemMaTu4ecKMx 3afay Ha BblHYUCMEHWE PacCTOAHUA MeXay ABYMS
TOYKaMu, OT TOYKM OO MPSAMON, OT TOYKU OO MIOCKOCTU, MEXAY CKpeLMBaloLWMNCS
NPSAMbIMMU.

PewaTtb 3aga4n Ha HaxoXAeHWEe FEOMETPUHECKUX BENNYMH Mo obpasuam unu
anroputMam, MNpPUMEHSS  W3BECTHblE  aHanuUTUYecKne MeTodbl Mpu  peLleHun
CTaHOapTHbIX MartemaTtuyecknx  3agad Ha  BblMUCNEHME  YINIoB  Mexay
CKpEeLWMBaoLWLMMNCA MPAMbIMUA, MEXAY NPSMON M MAOCKOCTbIO, MeXAY MIOCKOCTAMM,
ABYrPaHHbIX Yr0B.

Bblumcnate 06bEMbI M naowagn MNOBEPXHOCTEW MHOMOrpaHHMKOB (Npu3ma,
nmpammnga) ¢ npuMeHeHnem (OpPMYS; BbIMUCASATb COOTHOLUEHUS MeXOy nnaowaasmm
NOBEPXHOCTEN, 06 bEMaMmN NOLOGHbLIX MHOrOrPaHHNKOB.

OnepupoBaTtb NOHATUAMWU: CUMMETPUS B MNPOCTPAHCTBE; LEHTP, OCb U MAOCKOCTb
CUMMETPUU; LEHTP, OCb U MSIOCKOCTb CUMMETPUN PUTYPbI.

N3Bnekatb, npeobpasoBbiBaTb W UHTEPNpeTuMpoBaTb  MHGopmMaumo o
NPOCTPAHCTBEHHbIX TEOMETPUYECKUX uUrypax, MpeacTaBieHHY0 Ha 4epTexxax u
PUCYHKaX.

MpyMeHsATL reomeTpuydeckme (pakTbl O pPeLleHNss CTEPEeOMETPUYECKMX 3aaad,
npegnonararoLmx HECKOMbKO LUAaroB peLleHnsi, eCnv YCNoBuA NpUMEHEHNsT 3afaHbl B
sIBHOW (hopMme.

MpymeHaTb npocTenwme nporpamMmMHble cpencTea n
31EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU PELLEHNM CTEPEOMETPUYECKNX 3aaau.

[MpuBOoUTL NPUMeEPbI MaTeMaTUYECKMX 3aKOHOMEPHOCTEN B MPUPOAE U XXU3HW,
pacnos3HaBaTb NPosiBieHNE 3aKOHOB NrEOMETPUN B UCKYCCTBE.

[MPpUMEHATL MONyYeHHble 3HaHWS Ha MpakTUKe: aHann3mpoBaTb pealibHble
cuTyaumm W MNPUMEHSATb  U3YYEHHble TMOHATUA B MNpouecce Moucka peLleHus
MaTemMaTnyeckn copmMynnMpoBaHHON Npo6nemMbl, MOLENNPOBaTb peaibHble CUTyaunn
Ha 4A3blke reoMeTpun, WCCNepoBaTb MOCTPOEHHbIE MOAENN C UCMNOSIb30BaHUEM
reOMETPUYECKNX TMOHATUN W Teopem, annapara anrebpbl; pewatb npakTudeckne
3aa4u, CBA3aHHbIE C HAXOXXOEHMEM MrEOMETPUHECKNX BEMNYNH.



11 KNNACC

OnepupoBaTb  MOHATUAMW:  UMANHOPUYECKasi MOBEPXHOCTb, obpasyolime
UNINHOPUYECKON MOBEPXHOCTUW; UUINHAOP; KOHMYEeCcKas MOBEepXHOCTb, obpasytoLune
KOHMYECKOWN NOBEPXHOCTU, KOHYC; cdhepudeckasi NOBEPXHOCTb.

PacnosHaBaTtb Tena BpaweHus (WNUHAP, KOHYC, cdepa un wap).

O6BbACHATL CNOCO6bI NONYYEHNSA TEN BPaLLEHNS.

KnaccuguumpoBaTb B3auMHOE pacnonoXeHue cdepbl U NNOCKOCTH.

OnepupoBaTb MOHATUAMM: LIAPOBOM CErMeHT, OCHOBaHWe CermMeHTa, BbICOTa
CerMeHTa; LWapoBON CflOi, OCHOBaHWE LIApOBOro CJfl0f, BbICOTa LUAPOBOro CIos;
LLIAPOBOW CEKTOP.

Bbluncnate 06bEMBbI M Nowaan noBepxHOCTEN Ten BpalleHNs, reOMeTpUYecKmx
Ten ¢ NnpuMeHeHnem opmyi.

OnepupoBaTb MNOHATUSAMU: MHOFOrPaHHUK, BMUCAHHbIN B Cepy U ONUCaHHbIN
OKONo cepbl; cepa, BNMCaHHAA B MHOIOrPaHHUK NN TENO BpalLeHNs.

BbluncnaTe COOTHOLWLEHUS MexXay nnowagsMm MnoBepXHOCTEN U O6bEMaMun
noaoOHbIX Ten.

N3o6paxaTb nsyvyaemble purypbl OT PyKu U € NPUMEHEHNEM MPOCTbIX YEPTEXHbIX
WHCTPYMEHTOB.

BbINONHATL (BbIHOCHbIE) MJIOCKUE YEepPTEXU U3 PUCYHKOB MNPOCTbIX O6BLEMHbIX
duryp: Bua ceepxy, CO0Ky, CHUZY; CTPOUTb CEeYEHNS TeN BpalleHus.

N3Bnekatb, uvHTepnpeTupoBatb W  Npeobpas3oBbiBaTb  WHGoOpMauuio o
NPOCTPAHCTBEHHbIX TEOMETPUYECKUX uUrypax, MpeacTaBfieHHY0 Ha 4epTexxax u
PUCYHKaX.

OnepupoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE.

BbINONHATL OENCTBUS CIOXKEHUS BEKTOPOB, Bbl4UTAHNS BEKTOPOB U YMHOXEHUSA
BEKTOpA Ha 4YMC10, OOBACHATb, KAKUMM CBONCTBaMX OHV O6NafatoT.

[MpumeHaTb Npaswuno Napannenenunega.

OnepupoBaTb MOHATUAMUW: LOEKAPTOBblI KOOPAWHATbI B MPOCTPaHCTBE, BEKTOP,
MOAYSIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, YroN MexXxay BeKTopamu,
cKansipHoe Npoun3BefeHne BEKTOPOB, KOSISIMHEAPHbIE N KOMMNaHapHble BEKTOPbI.

HaxoouTb CymMMy BEKTOPOB W MPOM3BEAEHME BEKTOPA Ha YUCNO, Yron mMexay
BEKTOpamu, CKansipHoe rpou3BedeHne, packnagpiBaTb BEKTOp MO [ABYM
HEeKONMIMHeapHbIM BEKTOPAaM.

3afaBaTb NJIOCKOCTb YpPaBHEHNEM B AEKAPTOBOW CUCTEME KOOPOVHAT.

[MpuMeHATb reomeTpuyeckne akTbl ANS PeLleHUs CTEPEeOMETPUYECKNX 3aaad,
npegnonaralwmx HECKOSIbKO LIaroB peLUeHusi, eCin YCNoBUsS NMpUMEHeHUs 3afdaHbl B
sIBHOW (hopMme.

Pewwatb npocTenme reoMeTpuyeckue 3agayv Ha NpUMeHeHne
BEKTOPHO-KOOPANHATHOro MeTofa.



PewaTtb 3afayn Ha [oKasaTeNlbCTBO MaTeMaTUYECKMX OTHOLLEHUI N HAXOXXAeHVe
FreOMEeTPUYECKMX BENUYMH Mo obpas3uam Wanm anroputMam, MAPUMEHsIi U3BECTHble
METOAbI MPY PeLLeHN CTaHAaPTHbIX MaTeMaTU4YeCcKNX 3aaay.

MNpumeHaTb npocTenwme nporpamMmHble CpencTBa 7
3NEKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKIMX 3aaad.

MNpuBOAUTL NPUMEPbl MaTEMATUYECKNX 3aKOHOMEPHOCTEN B NMPUPOAE W XKU3HWU,
pacno3HaBaTb NPOsIBfIEHNE 3aKOHOB rEOMETPUN B UCKYCCTBE.

MNpUMEHATb MNONyYEHHble 3HAHUSI Ha MpPakTUKe: aHannM3upoBaTb peasbHble
cUTyauMm ” MPUMEHsITb  U3Y4YeHHble TMOHSTUSI B MPOLECCE MONCKa peLleHus
mMaTtemMaTu4eckn copmMysIMPOBaHHOW NPOo6neMbl, MOAENMPOBAaTb peasbHble CUTyauun
Ha $3blke reoMeTpun, unccnenoBaTb MOCTPOEHHbIE MOAENM C  WCMONb30BaHMEM
reOMETPUYECKMX TMOHSTUA W Teopem, annapaTta anrebpbl; pelwaTb nNpakTudeckne
3aa4n, CBA3aHHbIE C HAXOXAEHNEM r€OMETPUYECKUX BENNHIH.



TEMATUYECKOE NMNJIAHUPOBAHUE

10 KJ1IACC
KonuyectBo yacos OneKTpoHHbIe
Ne HavwmeHoBaHune pasgenos un KoHTponb (uncposbie)
n/n Tem nporpaMmbi Bcero Hble npaKquecxu o6pa3zoBaTenbHble
pab6oThbl € pabote! pecypchbl
1 BeepgeHune B cTepeomeTpuio 4 0 0 https://m.edsoo.ru/aecc77cd
MpsiMble 1 NNIOCKOCTY B
2 MPOCTPaHCTBE. 18 2 0 https://m.edsoo.ru/aecc77cd
MapannensHOCTb NPSIMbIX U
NJOCKOCTEN
3 nepneHﬂMquﬂpHOCTbnpﬂMbD( 18 1 0 https://m.edsoo.ru/aecc77cd
1 NJIOCKOCTEN.
4 MHororpaHHukm 15 1 https://m.edsoo.ru/aecc77cd
5 O6bEMbI MHOrOrpaHHNKOB 1 https://m. S 7
6 MTorosoe noBTOpEeHne 1 https://m.edsoo.ru/aecc77cd
OBLLEE KOJTMYECTBO YACOB MO 68 6 0 )
MPOIrPAMME B led il aece oo
11 KJIACC
KonuyecTBo YacoB OnNeKTPOHHbIE
HanmeHoBaHue
Ne n/n asfenoB U Tem K n (uncpposbie)
o P - Aor A Bcero OHTPOJIbH paKTunyeck 06pa3zoBaTesnbHbIe
porp ble paboTbl ne pabotbl pecypehi
https://lesson.edu/02.3/1172cl
Tena BpaweHus 14 0 0 ass=11
.. : . . ?
O6bEML! Ten 5 ’ 0 https://lesson.edu/02.3/1172cl
ass=11
BekTopbl 1 KoopanHaTbl B 9 ’ 0 https://lesson.edu/02.3/117cl
NPOCTPaHCTBE ass=11
MoBTOpeHne, 0606LLEHNE, 6 ’ 0 https://lesson.edu/02.3/1172cl
cucteMaTusaumst 3HaHul ass=11
OBLLIEE KONMMYECTBO YACOB IO 34 3 0
MPOIrPAMME



https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://lesson.edu/02.3/11?class=11
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
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NMOyPO4YHOE NJIAHUPOBAHUE

10 KJIACC
KonuyecTtBo 4yacoB OneKTPOHHbIe

Ne uncpoBble

n/ Tema ypoka Bcer KontponbH | Mpaktuyeck | oGpa3oBaTesibHble

n o ble paboTbl ne paboTbl pecypchbl

1 MpeomeT cTepeomeTpumn 1 0 0 https://m.edsoo.ru/aecc77cd

2 AKC1OMbI CTEpEOMETPUN 1 0 0 https://m.edsoo.ru/aecc77cd

3 HekoTopble cnegctems ns ’ 0 0 httns://m. P 27
aKCuoMm

4 Hexotopbie cneacTeus n3 1 0 0 https://m.edsoo.ru/aecc77cd
aKCu1oM

5 MNapannesnbhele npsuele & 1 0 0 https://m.edsoo.ru/aecc77cd
NPOCTPaHCTBE

6 MapannenbHOCTb NPAMOI 1 1 0 0 .
NJOCKOCTH https://m.edsoo.ru/aecc77cd
PelueHune 3apgay no teme

7 "MapannenbHOCTb NPSAMBIX, 1 0 0 https://m.edsoo.ru/aecc77cd
NPSIMON W NMNAOCKOCTN"

8 CkpeLumBatoLmecs npsimble 1 0 0 https://m.edsoo.ru/aecc77cd
Yrmbl ¢ coHanpaBieHHbIMU

9 CTOpoHamu. Yron mexgy 1 0 0 https://m.edsoo.ru/aecc77cd
NPAMbIMU
Yron mexxgy npsiMbIMu.

10 ?emeHmesanaanTeme 1 0 0 https://m.edsoo.ru/aecc77cd
B3anmMHoe pacnonoxeHue
NpPsiMbIX B NPOCTpaHcTee"
[MoBTOpPEHME 1 CcUCTEMATU3aUNS

11 marepuana o teme "BaanmHoe 1 0 0 https://m.edsoo.ru/aecc77cd
pacnonioXkeHne NpsMbIX B
npocTtpaHcTee"

12 KomrnexcHas nposepo-Has 1 1 0 https://m.edsoo.ru/aecc77cd
paboTta Nei
AHanns KomnaeKcHom

13 NPOBEPOYHON paboThl. 1 0 0 https://m.edsoo.ru/aecc77cd
[MapannenbHOCTL NNOCKOCTEN

14 CBOMCTBaTapaﬂneanHX 1 0 0 https://m.edsoo.ru/aecc77cd
NJOCKOCTEN

15 ?emeHme3anaqn0Teme - 1 0 0 https://m.edsoo.ru/aecc77cd
MapannenbHOCTb MNIIOCKOCTEN

16 Tetpasgp 1 0 0 https://m.edsoo.ru/aecc77cd

17 Mapannenenunen 1 0 0 https://m.edsoo.ru/aecc77cd

18 3aAasn Ha nocTpoenne 1 0 0 https://m.edsoo.ru/aecc77cd

cevyeHun
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19

3apaym Ha NoCcTpoeHne
ceyeHnn

https://m.edsoo.ru/aecc77cd

20

3apaym Ha NoCTpoeHne
ceyeHnn

https://m.edsoo.ru/aecc77cd

21

[MoBTOpEHME N cucTeMaTM3aums
mMarepwana no teme
"MapannenbHOCTb NMIOCKOCTEN.
TeTpasagp v napannenenvnen”

https://m.edsoo.ru/aecc77cd

22

KoHTponbHas paboTa no Teme
KomnnekcHas npoBepoyHas
paboTta Ne2

https://m.edsoo.ru/aecc77cd

23

AHanM3 KoMnneKcHom
NpPoBepPOYHOI PaboThl.
MepneHanKynsipHble NpsiMble B
NPOCTPaHCTBe

https://m.edsoo.ru/aecc77cd

24

MepneHaVKynsipHble NpsiMble B
npocTpaHcTee. PelueHne 3anay

https://m.edsoo.ru/aecc77cd

25

Mpr3Hak nepneHanKynapHOCTY
NPSIMON 1 NIOCKOCTU

https://m.edsoo.ru/aecc77cd

26

PelwieHve 3apady no teme
"lMepneHanKynsapHOCTbL NPSIMOIA
1 nnockoctTn"

https://m.edsoo.ru/aecc77cd

27

PewieHne 3apgay no teme
"MepneHAnKYNSapHOCTb NPSAMON
1 naockocTn”

https://m.edsoo.ru/aecc77cd

28

PaccTosiHne ot To4kun oo
NNOCKOCTU

https://m.edsoo.ru/aecc77cd

29

Teopema o Tpex
nepneHanKynspax

https://m.edsoo.ru/aecc77cd

30

Yron mexxgy npsMon u
NJIOCKOCTbIO

https://m.edsoo.ru/aecc77cd

31

PelwieHne 3aga4 no teme
"TNepneHanKynsap U HakIOHHas.
Yron mexgy npsmou n
NJOCKOCTbIO"

https://m.edsoo.ru/aecc77cd

32

PelueHnue 3apgay no teme
"MepneHanKynap 1 HakNOHHas.
Yron mexgy npsiMon 1
NJOCKOCTbIO"

https://m.edsoo.ru/aecc77cd

33

[ByrpaHHbIn yron

https://m.edsoo.ru/aecc77cd

34

MpuaHak nepneHanKynspHOCTH
niockocTen

https://m.edsoo.ru/aecc77cd

35

PewieHne 3apay

https:/m. I 77

36

MpsAMOYronbHbIN
napannenenuneg n ero
CBOMCTBa

https://m.edsoo.ru/aecc77cd



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

37

PeweHne 3agay no teme
"MpsAMOyYronbHbIN
napannenenvineg”

https://m.edsoo.ru/aecc77cd

38

MoBTOpEHME 1 cucTemaTusaums
martepuana no Teme
"MepneHanKyNsapHOCTb NPAMbIX
1 nnockocten"

https://m.edsoo.ru/aecc77cd

39

[MoBTOpPEHME 1 cUCTEMAaTU3auUNs
MaTepwuana no Teme
"TNepneHANKYNAPHOCTb MPSAMbIX
1 nnockocten"

https://m. I 77

40

KomnnekcHasa npoBepo4vHas
padoTta Ne3

https://m.edsoo.ru/aecc77cd

41

AHann3 KOMriIeKcHom
npoBepoYyHo paboThl. [NoHsATHE
MHOrorpaHHuKa

https://m.edsoo.ru/aecc77cd

42

INpusma

https://m.edsoo.ru/aecc77cd |

43

Mnowanb 6okoBoOM
NOBEPXHOCTU NPU3MbI

https://m.edsoo.ru/aecc77cd

44

KoHTponbHas paboTa no Temam
PeweHne 3agay no teme
"Mpnama"

https://m. . 77

45

Peluenne 3apay no teme
"Mpuama"

https://m.edsoo.ru/aecc77cd

46

Mupamupa. MNpasunbHas
nupamuga

https://m.edsoo.ru/aecc77cd

47

Mnowans 60KOBOW 1 MOMHOM
NOBEPXHOCTU Npamunipl

https://m.edsoo.ru/aecc77cd

48

PelieHne 3apgay Ha
HaxoXkaeHne niowaan 60KoBOoN
1 NOJSTHOV MOBEPXHOCTU
nupaMmusbl

https://m.edsoo.ru/aecc77cd

49

YcedeHHasa nupamnga

https://m.edsoo.ru/aecc77cd

50

PeweHne 3apgay no teme
"Mupamnga"

https://m.edsoo.ru/aecc77cd

51

CummeTpust B MpocTpaHcTBe

https://m.edsoo.ru/aecc77cd

52

I'Ipanmbele MHOrorpaHHuKmn

https://m.edsoo.ru/aecc77cd

53

ONeMEHTbI CUMMETPUN
npaBuSibHbIX MHOrOrpaHHMKOB

https://m.edsoo.ru/aecc77cd

54

[MoBTOpEHMe N cuctemaTusaums
mMarepuana no teme
"MHororpaHHukmn"

https://m.edsoo.ru/aecc77cd

55

KoHTponbHas paboTa no Teme
KomnnekcHas npoBepoyHas
paboTta Ne4

https://m.edsoo.ru/aecc77cd

56

AHanmn3 KOMriIeKCHom
npoBepoYHON paboTbl. [MoHsATHE
06bEMa MHOrorpaHHmnKa

https://m.edsoo.ru/aecc77cd
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57 O6beM NpU3MbI 1 https://m. s 77
58 PelueHne 3apay Ha ’ .
https://m.edsoo.ru/aecc77cd

HaxoXXOeHne o6bema NpU3mb

59 I":’eLueHme sanad TO Teme 1 https://m.edsoo.ru/aecc77cd

O6beM Npr3MbI

60 O6bem nupamugpl 1 https://m.edsoo.ru/aecc77cd
Pellenne 3apay Ha

61 HaxoXaeHne obbema 1 https://m.edsoo.ru/aecc77cd
nMpaMmugsbl

62 IHDeLueHme apaf no ,,T oMe 1 https://m.edsoo.ru/aecc77cd

O6bem nupamubl

MoBTOpEHME 1 cucTemMaTusaums

63 mMarepuana no teme "O6beMBI 1 https://m.edsoo.ru/aecc77cd
MHOrorpaHHnKoB"
KoHTponbHas paboTta no teme

64 KomnnekcHasa npoBepoyHas 1 https://m.edsoo.ru/aecc77cd
paboTta Ne5

65 [NpomexyToyHasa atTecTauus B ’ J : 77
dopmate EID
[NoBTOpPEHME, 0606LLEHNE
cucTeMaTusaums 3HaHWi.

66 [NoBTOPEHME MO TEME 1 https://m.edsoo.ru/aecc77cd
"B3anMHO€e pacrnofioXXeHne
NPSMbIX W NAOCKOCTen"
[NoBTOpPEHME, 0606LLEHNE
cucTeMaTusaums 3HaHui.
AHann3 KomnieKcHom

67 NpOoBEpOYHOI PaBoThI. 1 https://m.edsoo.ru/aecc77cd
MNosTOpEHMe No Teme
MapannenbHOCTb NPAMBIX U
nnockocrten"
MosTopeHune, o606LLeHne

68 eneTemaTiaalia sHatmi. 1 https://m.edsoo.ru/aecc77cd

MNoBTOpEHME NO TeMe
"MHoOrorpaHHukun"

OBLLUEE KOJINYECTBO YACOB MO
MPOIrPAMME

68
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11 KJIACC

KonuyecTtBO Yacos

OneKTpPOoHHbIe

Ne KonTtpo | Mpaktnu undposbie
n/n Tema ypoka Bce JIbHbIE ecKune o6pasoBaresibHble
ro paboTbl paboThbl pecypchbl
1 MosTOpeHne no TeMe «OKpPY>KHOCTb» 1 0 0
LLMﬂManmquKaf! NOBEPXHOCTb, 06pasytoLLme httos:/lesson.edu/
2 LUNMHOPUYECKOW MOBEPXHOCTU, OCb 1 0 0 _p—2 112class—1 1
LMINHOPUYECKON MOBEPXHOCTU : ’ —
o | covomanSoxcmenromepioet || g | o | ouestesenco
pasylow > oA 02.3/117class=11
MOJIHON MOBEPXHOCTM
M306parkeHne uuamHppa Ha nioCKOCTU.
PassépTtka unnmHgpa. CeveHns umnuHgpa https://lesson.edu/
4 o 1 0 0
(nnockocTblo, NapannenbHON Unu 02.3/117?class=11
nepneHanKynsapHON 0Cu LUInHApa)
KOHVILIeCKa? NOBEPXHOCTb, 0OpasyoLmne httos://lesson.edu/
5 KOHNYECKOW MOBEPXHOCTU, OCb U BEpLUNHA 1 0 0 5 3/112¢ 11
KOHWYECKOWN MOBEPXHOCTU
o | oo e sepamousnn ||| o | oessmesna
> M7IOLaA 02.3/112class=11
NOBEPXHOCTU
YCce4€HHbI KOHYC: 06pasyoLLe U BbICOTa; https://lesson.edu/
7 1 0 0
OCHOBaHus 1 60KOBasi MOBEPXHOCTb 02.3/117?class=11
M306parkeHne KoHyca Ha NIOCKOCTU.
Pa3BépTtka kKoHyca. CeveHuns KoHyca https://lesson.edu/
8 . 1 0 0
(nnockocTblo, NapanfenbHol OCHOBaHWIO, 1 02.3/11?class=11
NJOCKOCTbLIO, NpoxXofsLlelrt YHepes BepLUNHY)
Cdbepa 1 Wwap: ueHTp, paguyc, ouameTp; https://lesson.edu/
9 1 0 0
nnowanb NOBEPXHOCTU chepbl 2.3/112class=11
i TpeHunpoBo4Has paboTta B hopmarte EIM3 1 1 . https://lesson.edu/
2.3/11?class=11
BsaumHoe pacnonoxxeHune cepbl 1 https://lesson.edu/
11 1 0 0
NIOCKOCTN; KacaTesbHasa NIoCKOCTb K chepe 02.3/11?class=11
12 N306paxkeHne caepsbl, Wapa Ha NioCKOCTH. ’ 0 0 https://lesson.edu/
CedyeHusi lapa 02.3/117class=11
13 KombuHauus Ten BpalleHns n ’ 0 0 https://lesson.edu/
MHOIOrpaHHNKOB 02.3/117?class=11
o [ omnooreet | | o | o | noussse
ba, P 02.3/112class=11
TE0 BpaLleHns
15 MoHATne 06 06bEMe. O6BEMBI TEN 1 0 0 Citps:] .
) 02.3/117?class=11
i https://lesson.edu/
16 O6bEémM uunuHgpa, KoHyca 1 0 0 02.3/112class=11
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https://lesson.edu/

17 O6bEM Wapa v nnowanb cgepsbl 1 02.3/1172class=11
[Nono6Hble Tena B NpoCTpaHCTBe. .
https://lesson.edu/
18 COOTHOLIJeHI/IFIV Mexxay nnoLwagsmm 1 02.3/112class=11
NOBEPXHOCTEN, 06 bEMbI NOAOOHbIX TEN
19 KomnnekcHas npoBepoyHas paboTa no Temam ’ https://lesson.edu/
"Tena BparieHusa” n "O6bembl Ten" 02.3/112class=11
20 BeKkTop Ha NnocCKoCTU 1 B NPOCTPaHCTBE 1 Difps. /lesson.edul
P pocTp 02.3/112class=11
21 CnoxxeHne 1 BblYNTaHNE BEKTOPOB 1 https://lesson.edu/
P 02.3/112class=11
59 YMHOXXeHMe BEKTOpa Ha YNCo y https://I n.
02.3/1172class=11
PasnoxeHue BekTopa no Tpém
23 HeKoOMMaHapHbIM BeKTopaMm. Npasnno 1 Attps:/] =
P pam. 1'p 02.3/112class=11
napannenenvnena
PelueHve 3agay, cBA3aHHbIX C MPUMEHEHNEM https://lesson.edu/
24 . . 1
npaswn 4ENCTBUN C BEKTOPaMU 02.3/117?class=11
MpsimoyronbHas cuctema KoopavHar B .
https://lesson.edu/
25 I'IpOCTpavHCTBe. KoopavHaTbl BekTopa. 1 02.3/112class=11
MpocTeline 3agaym B KOOpAMHaTax
26 Yron mexnay Bektopamu. CkansipHoe ’ https://lesson.edu/
npon3sefeHne BEKTOPOB 02.3/117?class=11
o7 Bbluncnexuve yrnos mexxgy npsiMbiMuy 1 ’ https://lesson.edu/
MIOCKOCTSMU 02.3/117?class=11
KoopgnHaTHO-BEKTOPHbIN METOL NpY peLleHnn https:/| n.
28 1
reoMeTpu4ecKmnx 3agau 02.3/117?class=11
o9 MpomexxyTo4Hasn aTTectauus B hopmate EIMS y https://lesson.edu/
02.3/117class=11
[NoBTOpEHME, 0606LLEHNE N cUCTEMATNIALMS .
30 3HaHu. OcHOBHbIe hUrypsbl, hakTbl, TEOPEMBI 1 Ohﬁpiﬁlﬁﬂlﬂﬂulz.s/ﬂ?d%s:ﬁ
Kypca niaHuMeTpum e
i | mome e oo nenonen | T
' YPhl, > TeOP 02.3/112class=11
Kypca niaHuMeTpum
o | omepaus, oo nrermenan | ——
daa P A 02.3/112class=11
peLueHus
HOBTOPeHVIe, 06006LLeHne 1 cuctemaTusaums https://lesson.edu/
33 3HaHWI. 3agayn NNaHUMETPUM U MeToabl UX 1 _g?
02.3/11%class=11
peLleHns
HOBTOPeHl/Ie, 0600LLeHne n cnctemaTmaaums httos://lesson.edu/
34 3HaHuU. OcHOBHbIe hUrypsbl, hakTbl, TEOPEMbI 1 QLS. BSS0N.8dUr

Kypca CTepeoMeTpum

2.3/117class=11

OBLLEE KOJINYECTBO HYACOB I10 MNMPOIrPAMME

34
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MpoBepsiemblie Tpe60BaHUSA K pe3ysibTaTaMm OCBOEHUSI OCHOBHOM
o6pa3oBaTesibHON NPOrpaMmmbl

10 KJIACC

Kog MpoBepsieMble NpeaMeTHblE pPe3ynbTaTbl OCBOEHNS OCHOBHOW 06pa3oBaTeibHOM

npoeepsieMoro | Nporpammbl cpefgHero obLero o6pasoBaHus

pesynbrarta

7 leomeTpus

7.1 OneprpoBaTtb NOHATUSAMMW: TOYKA, NPsIMast, MIOCKOCTb

7.2 MpUMEHATbL akCMOMbI CTEPEOMETPUN 1 CNEACTBUSA N3 HUX NPU PeLLEHU
reoMeTpMYEeCKUX 3agad

7.3 OnepupoBaTtb NOHATUSMMW: NaPaIEeNbHOCTb Y NEPNEHOUKYNSPHOCTL NPSMbIX U
NJOCKOCTEN

7.4 KnaccngurumpoBaTtb B3aUMHOE pacrofioXXeHNe NPSMbIX 1 MIIOCKOCTEN B
NPOCTPaHCTBE

7.5 OnepupoBaTb NOHATUSMU: OBYIPaHHbIA Yrof, rpaHn ABYrpaHHoro yrna, peépo
[OBYrpaHHOro yrna, NMUHEHbIN yron OBYrpaHHOro yrna, rpagycHasi mepa
OBYyrpaHHoro yrna

7.6 OnepurpoBaTb NOHATUAMW: MHOFOrPaHHUK, BbIMYKIbIA U HEBbLINYKJSIbINA
MHOMOrPaHHK, 3N1IEMEHTbI MHOIOrPaHHKKa, NPaBubHbI MHOFOrPaHHUK

7.7 PacnosHaBaTb OCHOBHbIE BUbl MHOrOrPaHHUKOB (Npamuga, Nnpuama,
NPSAMOYrofibHbIN Napannenenuneg, Kyo)

7.8 KnaccndnumpoBaTbe MHOrOrpaHHUKK, Bbibpas OCHOBaHNA aNna Knaccudukauum
(BBINYKbIE N HEBbIMYKJIbIE MHOFOFPaHHWKI, MPaBWIbHbIE MHOFOMPaHHNKN,
NpsIMble 1 HAKJIOHHbIE NPU3MbI, Napannenenunenbl)

7.9 OnepurpoBaTb MNOHATUAMMN: CEKYLLAA NMIIOCKOCTb, CE4YEHNE MHOMOrPaHHNKOB

7.10 O6BACHATL NPUHLWMbBI MOCTPOEHUSA CEYEHNI MHOMOMPaHHNKOB, NCMOMNb3Ys
MeTopf CNnefos

7.11 CTponTb cevYeHNsi MHOrOrPaHHNKOB METOAOM CJIe[0B, BbIMOSHATE (BbIHOCHbBIE)
NSIOCKNE YePTEXN U3 PUCYHKOB MPOCTbIX 06BbEMHBIX UIYP: BUA CBEPXY, COOKY,
CHN3Yy

712 PeluaTb 3apayum Ha HaxoXaeHNe reOMETPUYECKUX BEIMHYUH NO obpasLiamM nnm
anroputMam, NPUMEHSS U3BECTHbIE aHAIMTUYECKNE METOAbBI NMPU PELLEHNN
CTaHOapTHbIX MaTeMaTUYECKNX 3afay Ha BblMUCNEHNE PACCTOAHUI MEXaY
OBYMSI TO4YKaMm, OT TOYKM A0 MPSMON, OT TOYKM A0 MIIOCKOCTU, MEXAY
CKpeLLMBaoLLMMNCS NPSAMbIMU

7.13 Pewatb 3agaym Ha HaxoXXaeHe reoMeTpUYeCcKuX BeNUYnH nNo obpasuam unm
anropuTMam, NpUMeHsisi U3BECTHbIE aHANUTUYECKNE METOAbI NPU peLleHnm
CTaHOapTHbIX MaTemMaTn4ecKux 3agay Ha BblYMCIEHNE YITIOB MeXay




CKPEeLLMBAOLLMMUCS NPAMbIMU, MEXZY NMPSIMON U NMJIOCKOCTBIO, MEXAY
NNOCKOCTSMU, ABYrPaHHbIX YrI0B

7.14

BbluncnsTe 06beMbl U NMIOLL2AM MOBEPXHOCTEN MHOMOrPaHHUKOB (MpraMma,
nMpamMnga) ¢ npuMeHeHneM opPMy, BbIHUCASATb COOTHOLLEHUS MeXaY
NIoWwaasMm NoBepxHOCTeN, o6 beMaMm NOAOGHbIX MHOMOrPaHHUKOB

7.15

OneprpoBaTb NOHATUSIMU: CUMMETPUS B NMPOCTPaHCTBE, LIEHTP, OCb U
NIOCKOCTb CUMMETPUN, LIEHTP, OCb U MAOCKOCTb CUMMETPUN (hUrypbl

7.16

M3Bnekatb, Npeo6pa3oBbiBaTb U MHTEPNPETNPOBATbL MHOPMaLMIO O
NMPOCTPaHCTBEHHbIX FEOMETPUYECKNX Urypax, NPeacTaBeHHYI0 Ha YepTexax
N PUCYHKax

717

[NpuMeHATb reomeTpuryeckme hakTbl ONS PELLeHNs CTEPEOMETPUYECKNX 3aaad,
npegnonararLmnX HECKOMNbKO LLIAaroB PeLLEHst, €CNKN YCIOBUS MPUMEHEHNS
3agaHbl B iBHOW chopme

7.18

MpuMeHATL NpocTeiine NpPorpaMMHbie CPeacTsa 1
3NEeKTPOHHO-KOMMYHMKALMOHHbIE CUCTEMbI MPU PELLEHN CTEPEOMETPUYECKNX

3agay

7.19

MpuBOAMTL NPUMEPbLI MaTEMaTUHECKUX 3aKOHOMEPHOCTEW B NPUPOLE 1 XXN3HU,
pacno3HaBaTb NPOosIB/IEHNE 3aKOHOB FrEOMETPUN B NCKYCCTBE

7.20

MpUMeHATL MonyYeHHble 3HaHWS Ha NPaKTUKe: aHaNN3MpPoBaTb peasibHble
CUTYaLWKN 1 MPUMEHSTb N3YYeHHble MOHSATUS B MPOLIECCe MouckKa peLleHns
maTemaTuy4eckn copmynnpoBaHHol NPo6GeMbl, MOAENNPOBaTb peabHble
CUTYaLWK Ha A3blKe reOMEeTPUK, MCCNeaoBaTh MOCTPOEHHbIE MOAENM C
NCMNONb30BaHNEM reOMETPUHECKIX NMOHSATUI 1 TeopeM, annapara anreépsl,
pellaTb NpPakTU4YecKre 3a4a4n, CBA3aHHbIe C HaXOXXAeHNEM FreoOMeTPNYECKNX
BENMUYH

MpoBepsieMmble 3nemMeHTbl cofepXXaHus

10 KJ1ACC
Kog [MpoBepsieMbIli aneMeHT cogepXXaHus
7 leomeTpus
7.1 OcHoBHble NOHATUS cTepeomeTpun. Touka, NpsiMas, NI0CKOCTb, MPOCTPaHCTBO.
MoHATe 06 akcMoMaTNHECKOM MOCTPOEHUN CTEPEOMETPUN: aKCUOMBI
CTEpPEeoOMETPUN 1N CNEACTBUS N3 HNX
7.2 BaanmHoe pacnonoxkeHne npsiMbiX B MPOCTPaHCTBE: NepeceKarowmnecs,

napannesbHble N CKpeLlyBatoLmecs npsimble. MNapannenbHoCTb NPsiMbIX
®epepansHaa pabodas nporpamma | Matematvka. 10-11 knacchbl (6a30Bbll
YPOBEHb) 74 1 NNIOCKOCTEN B NPOCTPAHCTBE: NapannesfbHble NpsiMble B
NPOCTPaHCTBE, NapanneflbHOCTb TPEX MPsIMbIX, NapannenbHOCTb NPSIMON 1
NAIOCKOCTW. YIbl C COHanpaBneHHbIMN CTOPOHaMM, Yron MeXay NpsiMbIMy B
npocTpaHcTBe. [apannenbHOCTb NNOCKOCTEN: NapannenbHble NIOCKOCTH,
CBOICTBa NapannesnbHbIX niockocTel. MpocTelilune NPoCcTpaHCTBEHHbIE
hnrypbl Ha NNOCKOCTU: TeTpaagp, Ky6, napannenenvneq, NOCTPOEHNE CEYEHWI




7.3

MepneHanKynAapHOCTb NPSMON 1 NMIOCKOCTU: NMEPNeHANKYISPHbIE NPsiMble B
npocTpaHcTBe, NpsAMble NapannesnbHble U NepneHanKyNsapHbIe K NIOCKOCTH,
NpV3HaK NepneHaUKYNSPHOCTM MPSIMOI 1 MAOCKOCTY, Teopema O NMpsiMoii
nepneHANKYNSPHOI MNNOCKOCTU. Yribl B MPOCTPaHCTBE: Yron MeXay Npsmon 1
MOCKOCTbIO, ABYIPaHHbIN Yrof, IMHEHbIN yron AByrpaHHoro yria.
MepneHanKynap 1 HaKNOHHbIE: PACCTOSIHME OT TOYKM OO0 NIOCKOCTH,
paccTosiHMe OT NPSIMOI A0 MOCKOCTY, NPOEKUMs (hurypbl Ha NMIOCKOCTb.
MepneHaVKyNAPHOCTL NIOCKOCTEN: NPU3HAK NepneHanKYISPHOCTY ABYX
nnockocTei. TeopemMa o Tpex neprneHanKynapax

7.4

MoHATVE MHOrOrPaHHNKa, OCHOBHbIE 3NIEMEHTbI MHOTOrpPaHHVKa, BbiMyKble 1
HEeBbINyKJIble MHOrOrPaHHUKW, pasBepTka MHOrorpaHHuKa. Mpuama: n-yronbHas
npvama, rpaHn U OCHOBaHMUS NPW3Mbl, MPSIMasi I HAKNOHHas NPU3Mbl, 6oKoBasi 1
roJsiHasi MOBEPXHOCTb Npuamel. [MNapannenenvneq, NPSMOYrofbHbIN
napannenenuneq v ero ceoicTea. Mupamuga: n-yronbHasi nMpaMuaa, rpaHm u
OCHOBaHue Nupamugbl, 6GoKoBasi U NMosHasi MOBEPXHOCTb NpaMmapbl,
npaBufibHasa 1 ycedeHHas nupamuaa. dneMeHTbl NPU3Mbl U MMpamMubl.
MpaBunbHbIE MHOFOFPaHHMKW: MOHATUE NPaBUIbHOrO MHOTOrPaHHKA,
npaBufibHaa NpusMa 1 NpaBuIbHaa NUpamuaa, NpaBuibHas TpeyrofibHas
nvpamMuga v npaBWIbHbIN TeTpasgp, ky6. MNpeacTaBneHe o NpaBUNbHbIX
MHOrorpaHHVKax: oKTasgp, AoAeKasap 1 kocaaa CeveHns NpusmMbl 1
nMpamMugpbl

7.5

CmmmeTpvm B NPOCTpPaHCTBE. CUMMETPUNA OTHOCUTENIbHO TOYKWN, I'IpﬂMOI7I,
NIOCKOCTU. DNEMEHTHI CMMMETPU B NnpamMngax, napannenenmnnenax,
npaBuJibHbIX MHOIOrpaHHmMKax

7.6

BbluncneHne anemMeHToB MHOMOrpaHHUKOB: pebpa, agnaroHanu, yrmbl. [nowanb
6OKOBOW NOBEPXHOCTM U MOMHOW MOBEPXHOCTU NPSIMOI NPU3MbI, NMoLianb
OCHOBaHui, Teopema 0 60KOBOI NMOBEPXHOCTN NPSAMOI Npuamebl. [nowangb
OOKOBOW NMOBEPXHOCTY 1 MOBEPXHOCTU NpaBUiibHOWN NpaMunibl, Teopema o
nnoLaan ycedeHHon nupamugpl. lNMoHsatue 06 o6beme. O6BLEM Npamugpl,
NPU3Mbl

7.7

Mopo6Hble Tena B npocTpaHcTBe. COOTHOLLEHUSA MeXAy MioLaasMm
NoBepPXHOCTEN, 06beMaMn NoA06HbIX TeEN

MpoBepsiembie Tpe60BaHUSA K pe3ysibTaTaM OCBOEHUSA OCHOBHOM
o6pa3oBaTesibHOM NPOrpaMmmbl

11 KJIACC

Kog [MpoBepseMble NpeaMeTHblE pe3ynbTaTbl OCBOEHNS OCHOBHOV 06pa3oBaTenbHON

npoBepsieMoro | NporpaMmMbl cpegHero obLero o6pasoBaHis

pesynbrarta

6 leometpus

6.1 OnepupoBaTb MNOHATUAMU: LNVHAPUYECKAsA MOBEPXHOCTb, 06pagyoLme
UMAMHOPUYECKOWN MOBEPXHOCTU, LMANHAP, KOHMYECKas MOBEPXHOCTb,
o6pasyoLme KOHNYECKON NMOBEPXHOCTU, KOHYC, chepryeckas NoBEPXHOCTb

6.2 PacnosHaBatb Tena BpalleHus (LunmHap, KoHyc, cdepa v wap)




6.3 O6BACHATL CNOCO6bLI MONYYEHNS TEN BpaLLeHus

6.4 KnaccudunumnpoBaTb B3anMHOE pacnosfioxXeHne cepbl U MNIOCKOCTH

6.5 OnepupoBaTb NOHATUAMM: LLAPOBON CErMEHT, OCHOBaHNE CErMeHTa, BbicoTa
CEermMeHTa, LLapoBO CMOIN, OCHOBaHMe LLIapOBOro Clos, BbICOTa LLAPOBOro CIos,
LLAPOBOW CEKTOP

6.6 Bbluncnsate 06beMbI 1 MOLWAAN NOBEPXHOCTEN TeN BPaLLeHWs, FEOMETPUYECKNX
Ten ¢ NpyMeHeHnem opmyn

6.7 OneprpoBaTtb NOHATUSMW: MHOIFOMPaHHIWK, BMUCaHHBIN B cdhepy 1 OMMCaHHbIN
oKono cdepsl, chepa, BNMcaHHasi B MHOMOrPaHHWK UM TENO BpaLLeHnst

6.8 BbluMcnsiTb COOTHOLLEHNST MEXAY MoLWansMn NoBEPXHOCTEN N 06beMamMu
NoAoOHbIX TEN

6.9 N3ob6paxaTb ndydaemble urypbl OT PyKu 1 € NPUMEHEHNEM MPOCTbIX
YepPTEXHbIX UHCTPYMEHTOB

6.10 BbINoOnHATL (BbIHOCHbBIE) MOCKNE YEPTEXM U3 PUCYHKOB NMPOCTbIX OOGBbEMHbIX
duryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTb CeYeHUs Ten BpaLleHus

6.11 M3Bnekatb, MHTEPNPETUPOBATL 1 NPeobpas3oBbiBaTb MHpOPMALNIO O
NPOCTPaHCTBEHHbIX FeOMETPUYECKUX hurypax, NpegcTaBieHHYIo Ha YepTexxax u
PUCYHKax

6.12 [NpUMeHATb reomeTpuyeckme hakTbl A8 PELLEHNS CTEPEOMETPUYECKNX 3aaadY,
npegnonaratLLmMX HECKOMbKO LLIAaroB peLleHusi, eCnn yCnosms NpUMeEHeHns
3afaHbl B ABHOMN hopme

6.13 OnepupoBaTb NOHATUEM: BEKTOP B MPOCTPaHCTBE

6.14 BbInonHATL ENCTBUSA CNOXXEHUS BEKTOPOB, BblYMTaHUSA BEKTOPOB U YMHOXEHUS
BEKTOPA Ha Y1CI0, OOBbACHATD, KaKMMK CBONCTBaMN OHX obniagatoT

6.15 MpumeHATbL NpaBuno napanienenynena nNpu CNoXXeHnn BEKTOPOB

6.16 OneprpoBaTtb NOHATUSAMUW: OEKAPTOBbI KOOPAMHATLI B MPOCTPaHCTBE, BEKTOP,
MOLYNb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, YroNn MexXay
BEKTOpamu, CKanspHoe nponssefeHne BEKTOPOB, KOMIMHeapHbIie v
KOMMJ1aHapHble BEKTOPbI

6.17 HaxognTb cymMMy BEKTOPOB 1 NPON3BEAEHNE BEKTOPA HA YUCO, Yron Mexay
BEKTOpaMU, CKasIspHOe Npon3BeneHne, packnanbiBaTb BEKTOP NO ABYM
HEKONIMHEapHbIM BEKTOpam

6.18 3afgasaTb MNOCKOCTb ypaBHEHMEM B AeKapTOBOWN cucTeMe KoopanHaT

6.19 PelwaTb npocTenume reoMmeTpudeckme 3agadm Ha NpuMeHeHne
BEKTOPHO-KOOPOUHATHOIO MeToaa

6.20 PewaTb 3apayn Ha aokasaTenbCTBO MaTeMaTUYECKNX OTHOLLEHNIA 1

HaxoXxaeHme reoMmeTpmnyeckmnx Besim4mH no 06pa3u,aM nnn anropntmam,
NnpuUMeHsAa n3BeCTHble MeTobl NPpU peLlleHn CTaHOapPTHbIX MaTeMaTun4eCKnx

3apad




6.21

MpuMeHATL NpocTeliLuve NPorpamMmMHblie CpeacTsa U1
3NEKTPOHHO-KOMMYHVKALMOHHbIE CUCTEMbI MPW PELLEHUN CTEPEOMETPUHECKIX
3afga4

6.22 MNpuBoaNTL NPUMEPLI MaTEMATUYECKNX 3aKOHOMEPHOCTEN B NMPUPOLE U XKN3HM,
pacrno3HaBaTb NPOSABEHNE 3aKOHOB reOMETPUM B UCKYCCTBE
6.23 MpYMEHATL NoNyYeHHbIe 3HaHUS Ha MPaKTUKE: aHaIM3MpPOBaTh peaibHble

CUTyaUun 1 NPUMEHSTb U3Y4YeHHbIE NOHATUS B MPOLECCE NMOWCKa peLLeHUs
maTemaTnyieckn chopmynnpoBaHHol NPo6eMbl, MOAENNPOBaTb pealbHble
CUTyauumn Ha A3blKe reOMETPUM, UCCNIEA0BaTb NMOCTPOEHHbIE MOAEN C
NCMNONb30BaHNEM reOMETPUHECKIX NMOHATUI 1 TeopeM, annapara anreépsi,
pellaTb NpakTUYecKne 3a4aqn, CBA3aHHbIe C HAXOXKAEHNEM FreOMeTPUYECKUNX
BENUYWH

MpoBepsieMmble 3neMeHTbl cofepXXaHus

11 KJ1IACC

Kog IMpoBepsAeMbI a1IeMEHT coaep KaHuns

6 leomeTpus

6.1 LinnuHgpryeckas noBEPXHOCTb, 06pasyoLmne LMINHAPUYHECKON NOBEPXHOCTMH,
OCb UnnnHApu4eckomn nosepxHocTu. LinnuHap: ocHoBaHMsA n 6okoBas
NMOBEPXHOCTb, 06pasytoLLas 1 oCb, NoWaab 6OKOBOW M NOSIHON MOBEPXHOCTU

6.2 KoHu4eckas NnoBepxHOCTb, 06pasytoLLe KOHNYECKON NOBEPXHOCTN, OCb U
BEPLUMHA KOHNYECKOW MOBEPXHOCTU. KOHYC: OCHOBaHue 1 BEPLUNHA,
obpasytoLLas 1 ocb, naoLianb 60KOBOM 1 NOSIHOW MOBEPXHOCTU. YCEUYEHHbIN
KOHYyC: 06pasyoLime 1 BbiCOTa, OCHOBaHNS U 6OKOBasi MOBEPXHOCTb

6.3 Cdbepa 1 wap: ueHTp, paguyc, ouameTp, niowaab NoBepXHOCTM cdepbl.
B3anmMHoe pacnonoxxeHue cdepbl 1 MNOCKOCTU, KacaTesibHas MoCKOCTb K
chepe, nnowaab cgepsbl

6.4 N3obpaxkeHune Ten BpaLleHnsi Ha MIOCKOCTU. PasBepTka uunuHgpa n KkoHyca

6.5 Kom6uHauum Ten BpalleHns 1 MHOrorpaHHMKoB. MHOFOrpaHHK, OnMcaHHbIN
oKoso cdepsbl, chepa, BNMcaHHas B MHOrOrpaHHUK, Unn TeNo BpalleHus

6.6 MoHsTMEe 06 o6beme. OCHOBHbIE CBOVICTBa 06BbEMOB Ten. Teopema 06 o6beme
NPSMOYrofibHOro napannenenunena n cneactesus n3 Hee. O6bLeEM LMIMHAPA,
koHyca. O6bem Wapa v nnowags chepsbl

6.7 Mopo6Hble Tena B npocTpaHcTee. COOTHOLLEHNS MeXAY MoLaasaMm
NOBEPXHOCTEN, 06bEMaMN NOAOOGHbIX TEN

6.8 CeyeHus umnuHapa (NnapannesbHo 1 NepneHONKYNSPHO OCK), CEYEHNST KOHYCa
(napannenbHoe OCHOBaHUIO U NPOXOASLLEE YEPE3 BEPLUMHY), CEYeHNs wapa

6.9 BekToOp Ha nnockocTn 1 B NpocTpaHcTBe. CrnoXXeHne 1 BblYUTaHWE BEKTOPOB.

YMHOXeHUe BeKTopa Ha 4ncno. PasnoxeHne BekTopa no Tpem
HeKoMMnaHapHbIM BekTopam. Mpasuno napannenenvnega. PeweHuve 3apaq,
CBSI3aHHbIX C MPUMEHEHVEeM NpaBw AENCTBUIA C BEKTOpamu




6.10

MpsimoyronbHas cnuctema KoopamHat B NpocTpaHcTeBe. KoopanHaTtel BEKTOpa.
MpocTenwne 3apaym B KoopauHaTtax. Yron mexay sektopamu. CkanspHoe
npou3BefeHne BEKTOPOB. BbluncneHune yrnos Mmexxagy npsiMbIMun 1 MIOCKOCTSMM.
KoopanHaTHO-BEKTOPHbLIN METOL NPU PELLEHUN FrEOMETPUYECKUX 3anad

MepeuyeHb aneMeHTOB coaepXXaHusi, npoBepsiembix Ha EMFD no matematuke

Koa IMpoBepsAEMbIN aNEMEHT COAepP KaHus
7 leomeTpusa

7.1 ®durypbl Ha NIOCKOCTH

7.2 [MpsiMble 1 NNIOCKOCTN B NPOCTPaHCTBE
7.3 MHororpaHHuku

7.4 Tena n NOBEPXHOCTM BpaLLeHNs

7.5 KooppgunHaTbl 1 BEKTOPbI
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