MynuimnansHoe 6io/ukeTHoe 001eodpazoBaTebHOC YUpEKIeHHE I'. ACTpaxanu
"Cpenusis o6meobpazosareibHas mkosa Ne 6"

PACCMOTPEHO [TPUHATO
MeEToAHYCCKHM COBETOM [learorHvecKkuM CoOBCTOM
[TpoTokon Ned [Mporoxon Nels
or 29.05.2026 or 25.06.2026
PABOYASI ITPOI PAMMA
y4eOHOro npeamera
«eomerpusi»

g obygaromuxca 10-11 kmaccor

ropoj Acrpaxasb

2026



NMOACHUTEJIbHASA 3AMNMNCKA

Paboyas nporpamma y4debHoro kypca «leomeTpusi» 6a30BOro ypoBHS A4S
obyvatowmxcs 10 —11 knaccos pa3paboTaHa Ha ocHoBe deaepasnbHOro rocyAapCTBEHHOIO
obpazoBaTenbHOro CraHaapTa cpegHero obuero obpas3oBaHusl, C Y4ETOM COBPEMEHHbIX
MUPOBbLIX TPEOOBaHUN, NPeAbABNSEMbIX K MAaTEMAaTUYECKOMY 06pa30oBaHMWIO, U TpaauLUit
poccuickoro obpas3oBaHus. Peanu3auus  nporpamMMbl - obecneuyMBaeT  OBMafeHuWe
KNHOYEBBIMA  KOMMETEHUMAMW, COCTaBMAOWMMM  OCHOBY ANl CAMOPa3BUTUS U
HenpepbIBHOr0O  006pa3oBaHMs, LIENOCTHOCTb  OOLWEKY/IbTYPHOrO, JIMYHOCTHOIO U
NMO3HABATENbHOIO Pa3BUTUS JIMYHOCTM 0OYyYatoLLMXCS.

LLE/TN U3YYEHUA YHYEBHOI'O KYPCA

BakHOCTb yyebHOro Kypca reoMeTpum Ha ypoBHe cpeaHero obuero obpasoBaHusi
06ycnoBneHa NpakTUYeCcKon 3HaYMMOCTbIO MeTanpPeAMETHbIX U NMPEAMETHbIX PE3Yy/bTaToB
obyyeHMs reoMeTpMM B  HAMpaBNEHUN JIMYHOCTHOTO pasBuTMa  obydatowmxcs,
opMMpoBaHna  YHKLMOHANbHOMW MaTeMaTUUYECKOW TPaMOTHOCTW, W3yYeHus Apyrux
yUYeBHBIX ANCLUMNIMH. Pa3BuTre y 06yyatomnxcs NpaBuibHbIX NPEACTaBIEHNIN O CYLLLHOCTH
1 NPOUCXOXAEHNM FrEOMETPUYECKMX abCTpaKLMiA, COOTHOLIEHWMN peanbHOro U MAEasbHOro,
XapaKTepe OTPaXXeHUs1 MaTEMaTUYECKON HAYKOMN SIBNEHWI U NMPOLIECCOB peasibHoro Mupa,
MecTe reoMeTpum B CUCTEME HayK M pPOSiM MaTeMaTUYeCcKoro MOAeNMpPOBaHNS B HAyYHOM
MO3HaHUM W B TMpPaAKTUKE CNocobCcTByeT (HOPMUMPOBAHUIO HAy4YHOro MMPOBO33PEHUS
YYaLWMXCS, @ TaKXKe KayeCTB MbllieHusl, HeobxoanMbIX Ans aganTaumMn B COBPEMEHHOM
obuiecTtse.

eomeTpusa SBNSeTcs oaHMM M3 6a30BbIX NPeAMETOB Ha YpOBHE cpeaHero obuero
obpasoBaHMs, TaKk Kak obecneumBaeT BO3MOXHOCTb WM3y4YeHUS KaK AWUCLMNAWH
€CTeCTBEHHO-Hay4YHOW HanpaBiEHHOCTU, TaK U NyMaHWUTapHOWN.

Jlornyeckoe MbiwneHne, bopMmpyemMoe npu n3ydeHnm obydatoMMmNCS NOHATUMHBIX
OCHOB rE€OMETPUM U MOCTPOEHUM LENOYKN NOMMYECKMX YTBEPXKAEHUA B XOAE peLleHUs]
reoMeTpuyeckmx 3afay, yMeHve BblABuUraTb U OonpoBepraTb rmnoTesbl HeNoCpeaACTBEHHO
NCMosb3YIOTCA NPU peLleHnn 3aAay eCTeCTBEHHO-HAY4YHOro LMKIa, B YaCTHOCTU U3 Kypca
pur3mnkun.

YMeHMe OpMeHTMpPOBaTbCA B MPOCTPaHCTBE UrPaeT CyLLECTBEHHYIO POsib BO BCEX
obnactax pesdAtenbHOCTM 4YenoBeka. OpueHTaumsi 4YenoBeka BO BpPEMEHU MU
NPOCTpaHCTBE —— HeobXoAMMOe YCII0BME ero coumnanbHoro bbitns, dopma oTpaxkeHus
OKpY>KaloLwero Mupa, ycioBme YCNewHOro rno3HaHus U akTMBHOro npeobpasoBaHus
aencreutenbHocT. OnepupoBaHME MpPOCTPAHCTBEHHbIMM 0b6pa3amMu obbeanHseT
pasHble BuAbl Yy4ebHOM W TpyaOBOM AeATeNbHOCTH, SBASETCS OAHWM U3
NpodecCnoHanbHO BaXXHbIX KayecTB, MO3TOMY akTyasbHa 3agadva (popMUMpOBaHUS Y
obyyaloWmxca NpPOCTPAHCTBEHHOINO MbILWIEHNS KakK pPasHOBMAHOCTM 06pasHoro



MbILLJIEHNS —— CYLLUECTBEHHOIO KOMMOHEHTA B MOArOTOBKE K MPAaKTUYECKOM
[AESATENbHOCTM MO MHOMMM HanpaB/IEHNSM.

Llenb ocBoeHms nporpaMmbl y4ebHoro kypca «l'eometpusi» Ha 6a30BOM ypOBHE
0byyeHnss — obuweobpasoBaTenibHOE U OOLEKYNbTYPHOE pa3BUTUE 0OyYaloLMXCS Yepe3
obecneyeHne BO3MOXHOCTU MNPUOBPETEHMS W  UCMOJIb30BAHUS CUCTEMATUYECKMX
FEOMETPUYECKMUX 3HAHUM WU AeNCTBUN, chneundUYHbIX FeoOMETPUN, BO3MOXXHOCTU
YCMELHOro npoao/mkeHns o6pa3oBaHMs MO CMeumanbHOCTSAM, HE CBS3aHHbIM C
NPUKNaAHbIM UCMO/Ib30BAaHMEM FEOMETPUMN.

MNporpamma no reoMeTpunm Ha 6a30BOM YpOBHE MpeAHa3HayeHa Aans
06yyYaloLMXCA CpeAHeN LIKOSbl, HE UCMbITbIBAOWMX 3HAYUTENbHbIX 3aTPYAHEHUI Ha
YpPOBHE OCHOBHOIo obuiero obpasoBaHus. Taknm obpa3om, obyyatowmecs Ha 6a3oBoM
YPOBHE AO/KHbl OCBOUTb 0OLLUME MaTeMaTUUYECKME YMEHUS, CBSI3aHHbIE CO Cneumdukom
reOMETPUMN U HEOBXOAMMbIE AN XXM3HU B COBPEMEHHOM 0b6LlecTBe. Kpome 3Toro, oHu
MMEIOT BO3MOXHOCTb M3Y4uTb reoMeTputo 6onee rnyboko, ecnu B AanbHENLIEM
BO3HMKHET HEObX0AUMOCTb B FEOMETPUYECKMX 3HaHMAX B NPodeccMoHanbHOM
AESTENbHOCTMW.

[locTmkeHne uenuM OCBOEHWSI MNporpaMMmbl  06ecneyvyMBaeTCcs  peLleHUEM
COOTBETCTBYHOLWMX 3aAad. [TpUOpUTETHBIMM 33a4aMM OCBOEHUSI Kypca «[eoMeTpum» Ha
6a30B0M ypoBHe B 10—11 knaccax saBnsitOTCS:

e (HopMMpoBaHMeE NpeacTaBNEHNS O FEOMETPUM KaK YaCcTu MUPOBOW KYNbTypbl U

OCO3HaHMe eé€ B3aMMOCBS3M C OKPYXXatoLMM MUPOM;

e ((popMMpoBaHME NPeACTaBNEHMS O MHOIFOrpaHHUKax W Tenax BpalleHUs Kak o
Ba)KHEMLIMX MaTeMaTUUYECKUX MOAENsIX, MO3BOMSIOWMX ONMUCbIBaTb UM M3y4aTb
pa3Hble SBMIEHUSI OKPYXKaloLLEro Mmnpa;

e ((popMMpOBaHME YMEHMSI pacrno3HaBaTb Ha 4epTexax, MoAensix M B peanbHOM
MMpEe MHOIOrPaHHWKN 1 Tena BpalleHus;

e OBNajeHMe MEeTOAaMM peLleHMs 3adad Ha MOCTPOEHUS Ha W306pakeHnsx
NPOCTPAHCTBEHHbBIX pUryp;

e (opMUpoOBaHME YMEHNS ONEPUPOBATb OCHOBHbLIMU MOHATUSIMU O MHOTOrPaHHUKax
N Tenax BpalLeHNs U X OCHOBHbIMWU CBOMCTBaMW;

e OBJlafEHME aNropuTMaMm peLleHns OCHOBHLIX TUMOB 3aday; (opMUpOBaHME
YMEHUS MpPOBOAUTb HEC/IOXHbIE [AOKa3aTeslbHble PacCy)XAEHus B Xoae
peLleHNs CTEPEOMETPUYECKNX 3a4a4 M 3a4a4 C NPaKTUYECKNM COAEPXKAHNEM;

e Dpa3BUTME WHTENNIEKTyallbHbIX WM TBOPYECKMX CMOCOBHOCTEN 0bydatowmxcs,
NMo3HaBaTENbHOW aKTUBHOCTWU, WCCNEAOBATENbCKMX YMEHWUWA, KPUTUYHOCTU
MbILLNIEHNS;

e ((dopMupoBaHne (YHKLMOHANIbHON FPaMOTHOCTM, PENEBAHTHOM [EOMETPUN:
YMEHME pacrno3HaBaTb MPOSIBNIEHNS TFEOMETPUYECKUX MOHATUA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XM3HEHHbIX CUTYaALMSIX U MpU U3YUYEHUN APYrux
y4yebHbIX NpeAMETOB, MpPOSIBIEHUS 3aBUCMMOCTEM U 3aKOHOMEPHOCTEMN,
popMynnpoBaThb MX Ha A3bIKE FrEOMETPUN N CO3AaBaTb FrEOMETPUYECKME MOAENN,
NMPUMEHSTb OCBOEHHbI TFEOMETPUYECKMI annapaT AN peLleHns



NPaKTUKO-OPUEHTUPOBAHHbLIX  3a4ay, WHTEPNPETUMPOBaTb W  OLEHWBATb
Nosly4YeHHble pe3ynbTaThl.

OTAMUMTENbHOM  OCOBEHHOCTBIO  MPOrpaMMbl — SIBMSIETCA  BKJIKOYEHME B KypC
CTEPEOMETPUM B Hayane ero M3yyeHus 3adad, pellaemblX Ha YPOBHE MHTYWMTUBHOIO
No3HaHWs, W onpefeneHHbiIM 06pa3oM oOpraHuM3oBaHHas paboTa Hagd HWUMKM, 4TO
CNOCOBCTBYIOT PasBUTUIO JIOTMYECKOrO M MPOCTPAHCTBEHHONO MblLUNEHUS, CTUMYNIMPYeT
NpoTeKaHNE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K AasIbHENLLEMY M3YYEHWNIO NpeaMeTa.

MNpeanoyTeHne OTAAETCA HarNaAHO-KOHCTPYKTUBHOMY MeToay 0byyeHusi, TO ecTb
TEOpETUYECKME 3HAHMS WMET B CBOEM OCHOBE YyBCTBEHHOCTb MpPeAMETHO-
NPaKTUYECKON AEeSATENbHOCTU. Pa3BuUTME NpPOCTPAHCTBEHHbIX MPEeACTaBNAEHUNA Y
yyalumxca B Kypce CTepeoMeTpun rnpoBOAMTCA 3@ CYET pelleHus 3aay Ha co3faHue
NPOCTPaHCTBEHHbLIX 06pa3oB M 3a4ad Ha onepupoBaHME MNPOCTPAHCTBEHHBLIMU
obpaszamu. CozaaHme obpasa NPoOBOAUTCS C OMOPOK Ha HarNsAHOCTb, @ ONepMpoBaHMne
06pas3oM — B YCMOBUSIX OTBeYEeHUst OT HarnsiaHOCTWU, MbICSIEHHONO M3MEHEHUs ero
MCXOAHOr0 CoOAEpPXKaHuA.

OcHoBHble cogepxaTefbHble NnHUKM Kypca «leometpum» B 10-11 knaccax:
«MHororpaHHukun», «[lpaMble W MNJIOCKOCTU B MPOCTPAHCTBE», «Tena BpalleHusa»,
«BekTopbl M KOOpAMHATbI B NPOCTPaHCTBE». (DOPMMPOBAHME JIOTMYECKMX YMEHWI
pacrnpegenseTcs He TOMbKO MO coAepXXaTeNbHbIM JIMHUAM, HO U MO rogam obyyeHus Ha
ypOBHe cpeaHero obwero obpasoBaHus.

CopepxaHne o6pa3oBaHUsl, COOTBETCTBYIOWEe MNpeaMeTHbIM pe3ynbTaTtam
OCBOEHMs pabouyei nporpaMmbl, pacnpeaenéHHbiM MNo  roaaMm  oby4eHus,
CTPYKTYPVPOBaAHO TakUM 06pa3oM, 4Tobbl OBNajeHne reoMeTpnu4eckMMm NOHATUAMA U
HaBblkaMW OCYLLECTBMANOCL NOCNefoBaTeNlbHO M MOCTYynaTesnbHO, C cobnogeHnem
NpUHUMNA NPEeeMCTBEHHOCTU, YTOObl HOBblE 3HaHWUS BK/IKOYANWUChb B O6LLYIO CUCTEMY
reoMeTpuyeckmx npeacrabneHun oby4aloWwmxcs, pacwumpss n yrnybnsas e€, obpasys
NPOYHbIE MHOXECTBEHHbIE CBA3M.

MECTO YYEBHOI'O KYPCA B YYEBHOM INJ1AHE

Ha nsydeHne reomeTtpum otBOANTCA 3 Yaca B Hegento B 10 knacce 1 3 4Yaca B Hefento
B 11 knacce, 136 y4yebHbIX Yaca.

COAEP>XXAHUE YHEBHOI'O KYPCA
10 KJ1ACC

MpsiMble U NIOCKOCTU B NMPOCTPAHCTBE

OCHOBHbIE MOHATUS CTEPEOMETPUM. TOUKE, NPsAMas, MIOCKOCTb, MPOCTPAHCTBO.
MoHATME 06 aKCMOMaTUYECKOM NMOCTPOEHUM CTEPEOMETPUN: AKCUOMbI CTEPEOMETPUN U
CNeACTBUSA U3 HUX.



B3anMHOe pacnonoXxeHne nNpsiMbIX B MNPOCTPAHCTBE: Mepecekaromecs,
NapannenbHble U CKpeLwuBatoLWwmnecs npsiMole. MapanienbHOCTb NPSIMbIX U M/T0CKOCTEN
B MPOCTPaHCTBE: MNapasiesibHble MpsiMble B MPOCTPAHCTBE; MapasifieNlbHOCTb TPEX
NpsIMbIX; NApanenbHOCTb MPSIMOM M MIOCKOCTU. YrAbl C COHAMNpPaB/EHHbIMM CTOPOHaMW;
yron Mexay npsiMbiM1 B NPOCTPaHCTBE. MapannenbHOCTb N/I0CKOCTEN: NapanienbHble
MNOCKOCTU; CBOMCTBA NapanfesbHbiX MIockocTen. MpocTeniume NpoCcTPaHCTBEHHbLIE
urypbl Ha NIOCKOCTU: TETPa3Ap, Kyb, napannenenvnes; NOCTPOEHNE CEHEHUM.

MepneHANKYNApHOCTb MPSIMOM U MIOCKOCTU: NEPMEHAMKYNSIPHbIE MNpSMble B
MPOCTPaHCTBE, MPSAMbIE MapannesbHble U NepPneHAMKYsSIPHblE K MIOCKOCTM, NPU3HaK
neprneHANKYNSAPHOCTU MPSAMON M MIOCKOCTU, TEOPEMa O MNPSAMON NepreHAMKYNsSpHON
MIOCKOCTM. YrNbl B MPOCTPAHCTBE: Yroa Mexay NpsiMon 1 NAOCKOCTbIO; ABYrpaHHbIv yron,
NMHENHbIN Yron ABYrPaHHOro yrna. MepneHanKynsp v HakIOHHbIE: PacCTOSIHUE OT TOYKM
[0 MJIOCKOCTM, PAcCTOsSIHME OT MPSIMOW A0 MJIOCKOCTM, NMPOeKUMs purypbl Ha niocKoCTb.
MepnenHanKyNapHOCTb MIOCKOCTEN: MPU3HAK MNEepPreHAMKYNSPHOCTA ABYX MJIOCKOCTEMN.
TeopeMa 0 TpEX neprneHAnKynsapax.

MHororpaHHUKu

MOHSTE MHOrorpaHHMKa, OCHOBHbIE 3MIEMEHTbI MHOIOrPaHHMKA, BbINYKble W
HEBbINYK/Ible MHOrOrpaHHWKK; pa3BépTka MHOrorpaHHuka. MNpusma: n-yronbHasi NpusMa;
rPaHM W OCHOBaHMSI MPU3Mbl; MpsiIMasl U HakNOHHasi Npu3Mbl; 6GoOKOBasi M MoJHas
NMOBEPXHOCTb Npu3Mbl. [Mapannenenunes, NpsIMOYrofibHbIA Mapansienenunes M €ero
cBomncTBa. Mupammaa: n-yronbHas NMpamMmaa, rpaHu U OCHOBaHWeE Nupammabl; 6okoBast u
MosIHasi MOBEPXHOCTb NMPaMUAbI; NpaBWUbHas U yCeYEHHAs MMpaMmAaa. DNeMeHTbl MPU3Mbl
N nupamuapl. MNpaBuibHbIE MHOrOrpaHHWKK: MOHSATUE MPABWUILHOIO MHOrOrpPaHHKKa;
npaBwibHas Npu3Ma v npaBuibHas NUpaMuaa; npaBuibHAs TpeyrosbHas nNupamuaa u
npaBW/bHbIN TeTpasap; Kyb. MNpeactaBneHne 0 NpaBUIbHLIX MHOrOrpaHHMKax: OKTasap,
poaekasap v mkocasap. CeveHns npyuaMbl U NMMPamMuAsbl.

CMMMeTpMS B NPOCTPaHCTBE: CUMMETPUS OTHOCUTENBHO TOYKK, MPSIMOM, NSIOCKOCTW.
DneMeHTbl CMMMETPUM B NUpaMmugax, napannenenuneaax, NpaBuiibHbIX MHOMOrpaHHMKaX.

BblunMcneHme 31eMeHTOB MHOrOrpaHHWKOB: pébpa, AvaroHanu, yrnbl. Mnowaab
60KOBOM MOBEPXHOCTM W MOJSIHOM MOBEPXHOCTM MPAMOWA NPW3Mbl, MAOWaAb OCHOBAHMUA,
TeopemMa 0 6OKOBOW MOBEPXHOCTU NpsiMON npuamebl. Mnowaas 60KOBOM NOBEPXHOCTM U
MOBEPXHOCTN MNPaBUIbHOW NMpaMuibl, TeopemMa O MoWwaan YCEYEHHOM Nupamuasbl.
MoHaTne 06 06béMe. O6BLEM Nnpamnabl, NMPU3MbI.

MonobHble Tena B npocTpaHcTBe. COOTHOLLEHUSI MEXAY NIOLWAASMN NOBEPXHOCTEN,
obbEMamMm NoAo6HbIX Ten.



11 KJIACC

Tena BpawjeHus

LinnnHapryeckast NOBEPXHOCTb, 06pasylolime LUMIMHAPUYECKOW NOBEPXHOCTU, OCb
LUMIMHAPUYECKOW MOBEPXHOCTU. LMnnHAp: OCHOBaHMA UM 6OKOBasi MOBEPXHOCTb,
obpaszytollast 1 ocb; nnowaab 60KOBOM M MOSIHON NMOBEPXHOCTY.

KoHnuyeckas NoBEpXHOCTb, 06pa3ytoLLmne KOHUYECKON NOBEPXHOCTU, OCb U BEpPLUMHA
KOHMYECKON MOBEPXHOCTU. KOHYC: OCHOBaHWE M BepLUMHA, 0bpasytollasi 1 ocb; niowaab
60KOBOW M MOMHON NOBEPXHOCTM. YCEUYEHHBIN KOHYC: 06pa3ytoLlne 1 BbiCOTa; OCHOBaHMSA
n 6okoBasi MOBEPXHOCTb.

Cdhepa w wap: ueHTp, pagwyc, aAvaMeTp; nnaowanb MNOBEpXHOCTU cdepsbl.
B3anMHoe pacnonoxeHue cdepbl M MIIOCKOCTU; KacaTesibHas MMOCKOCTb K cdepe;
nnowaab cdepeol.

N306parkeHne Ten BpaleHMs Ha NA0CKOCTU. PasBépTka UMAMHAPA U KOHYCa.

KoMbuHauuM Ten BpalleHnst U MHOrorpaHHUKOB. MHOMOrpaHHUK, OMUCaHHbIA OKOMO
cdepsbl; cdhepa, BNMCaHHAs B MHOTOrPaHHUK, WX TENO BPaLLEHUSI.

MoHsTe 06 06bEMe. OCHOBHbIE CBOWMCTBA 06LEMOB Ten. TeopeMa 06 06bEMe
NpsAMOYroNbHOro napannenenunesa n cneactsmst M3 Heé. O6bLEM UWMIMHAPA, KOHYyCca.
O6béM Lwapa 1 nnowaab cdepsl.

MoaobHble Tena B npocTpaHcTBe. COOTHOLLEHNS MeXAY NowaasaMn noBepXHOCTEN,
o6bEMamMu NoA06HbIX Ter.

CeuveHus umnuHgapa (napannenbHo WM NepneHaMKYNsSpHO OCM), CeYeHUs KOHyca
(NapannenbHOe OCHOBAHMIO U MpoXoasiuee Yepes BepLUnHY), CeYeHns Lwapa.

BekTopbl U KOOpAVHaTbI B NPOCTPaHCTBE

BekTOop Ha naockocTM M B npocTpaHcTBe. CnoXeHne W BbluMTaHWE BEKTOPOB.
YMHOXeHMe BekTopa Ha u4ucio. PasnoxeHne BekTopa MO TpEM HEKOMMIaHapHbIM
BekTopaM. [lpaBwno napannenenunega. PelwleHwe 3aaad, CBA3AHHbIX C MPUMEHEHWEM
npaBun AeNCTBUMN C BekTopamu. [psIMOyronbHasi cucteMa KoOpAMHAT B MPOCTPaHCTBE.
KoopauHaTtbl BekTopa. [MpocTenwme 3agayunm B KoopAMHaTaxX. Yron Mexay BeKTOpaMMu.
CkanspHoe npou3BedeHne BeKTOPOB. BbluucneHne yrnoB Mexay MpsMbIMU WU
NIOCKOCTAMU. KOOpAMHATHO-BEKTOPHbBIA METOA MPU PELLEHNM FTeOMETPUYECKUX 3a4au.

MJTAHUPYEMbIE PE3YJIbTATbI

JINMHOCTHDIE PE3YJIbTATDI

JINYHOCTHbIE ~ pe3ynbTaTbl  OCBOEHMSI  MporpamMMbl  y4yebHOro  npeaMeTa
«MaTeMaThKa» XapaKTepusyrTcs:
pa)kgaHckoe BoCnUTaHue:

ChOPMMPOBAHHOCTBIO PaXXAAHCKOW MNO3MUMKM  Oby4atolerocss Kak aKTMBHOIMO M
OTBETCTBEHHOIO 4Y/I€HA POCCMMCKOro 06LiecTBa, MNpeACTaBlEHMEM O MaTEMaTUYeCKUX
OCHOBaXx (PYHKLMOHUPOBAHUSI Pa3NNYHbIX CTPYKTYP, SIBNEHWI, NPOLEAYP rPpaXkaaHCKOro



obulectBa (BblOOPbLI, ONPOCLI U Mp.), YMEHNMEM B3aUMOAENCTBOBATb C COLMAsIbHbIMU
MHCTUTYTaMu B COOTBETCTBUM C UX PYHKUNSMU N HA3HAYEHUNEM.
MaTpuoTnyeckoe BOCNUTaHMUE:

CcchOpMMPOBAHHOCTbIO POCCUNCKOM FPaXXAaHCKON WMAEHTUYHOCTU, YBAXXEHUS K
MNPOLWIOMY U HACTOSILLEMY POCCMWCKON MaTEMAaTMKWM, LEHHOCTHbIM OTHOLUEHMEM K
JIOCTMXKEHUAIM POCCUIACKUX MATEMATMKOB M POCCUMCKOM MaTEMATUUYECKOM LIKOMbI, K
MCMOMb30BaHNIO 3TUX AOCTMXKEHWUM B APYrMX Haykax, TEXHONOrnsX, cepax 3KOHOMMKM.
[AyX0BHO-HPaBCTBEHHOI0 BOCNUTAHUA:

OCO3HaAHWEM AYXOBHbIX LIEHHOCTEN POCCUMMCKOro Hapoaa; cpopMMPOBAHHOCTLIO
HPaBCTBEHHOIO CO3HaHMWS, 3TUYECKOrO MOBEAEHUS, CBSI3@HHOIO C MpPaKTUYECKUM
NPUMEHEHMNEM AOCTMXKEHUN HAYKU U AESTENbHOCTbIO YYEHOIO; OCO3HAHMEM JINYHOIO
BK/1aAa B MOCTPOEHME YyCTONUMBOro byayLiero.

JcTeTMyecKkoe BocnMTaHue:

3CTETUYECKMM OTHOLUEHMEM K MUpPY, BKJOYasi 3CTETUKY MaTeMaTUYECKMX
3aKOHOMEPHOCTEN, 0OBEKTOB, 33/ay, PELIEHWA, PACCY>XAEHUA; BOCTPUMMUMBOCTBIO K
MaTEMaTUYECKMM acrnekTaM pasfiMyHbIX BUAOB UCKYCCTBa.
dusnyeckoe BoOCNUTaHue:

CcchOpPMUPOBAHHOCTBIO YMEHWUSI MPUMEHSATb MaTeMaTUUYECKME 3HaHUS B MHTepecax
300pOBOro M 6e3onacHoro obpa3a >XM3HM, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY
300pOBbl0  (340pPOBOE NUTaHME, COHANAHCUMPOBAHHLIA PEXMM 3aHATUA UM OTAbIXA,
perynspHas dusmyeckas akTMBHOCTb); (N3MUYECKOr0 COBEPLUEHCTBOBAHUS, NMPU 3aHATUAX
CMOPTMBHO-030POBUTENBHON AESTENBHOCTbIO.

TpyaoBoe BoCnUTaHue:

FOTOBHOCTbIO K TpyAy, OCO3HAaHWEM LIEHHOCTM Tpyaoaobus; MHTEpPECcOM K
pa3fiM4HbIM cdhepaM NpodeccuoHanbHOM AEATENbHOCTH, CBA3aHHbIM C MAaTEMATUKON M
€€ NMpuIoXXeHNaMN, YMEHNEM COBEpLLATb OCO3HaHHbLIM BbIbop Byayulien npodeccmum u
peanu3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE MJIaHbl; FOTOBHOCTbIO M CMNOCOBHOCTLIO K
MaTeMaTU4YeCKoMy 06pa3oBaHUI0 U CaMOOBPa30BaHNIO Ha MPOTSXXEHUN BCEN XKU3HU;
FOTOBHOCTbIO K aKTMBHOMY Y4YacTMIO B pPELUEHMM MPAKTUYECKMX 3adady MaTeMaTU4Yeckon
HanpaB/IEHHOCTMW.

JKosioruyeckoe BoCnmTaHue:

CcchOPMMPOBAHHOCTBIO IKOIOrMYECKON KYNbTYpPbl, MOHUMAHUEM BIIMSIHUSI COLMANbHO-
3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MNPUPOAHOM W COUMANbHOW  Cpefbl,
0CO3HaHMEeM rnobanbHOr0 XapakTepa 3KOMOorMyecknx npobneMm; opueHTaumen Ha
NMPUMEHEHME MaTeMaTUYeCKMX 3HaAHWM ANS pelleHns 3adady B 061acTu OKpyXKatoLlen
cpeabl, NMaHWPOBaHWS MOCTYNKOB W OUEHKM WX BO3MOXHbIX MNOCNeACTBUMA ANs
OKpY>KatoLLEen cpeapl.

LieHHOCTM Hay4yHOro NoO3HaHUS:

Cc(hOpPMMPOBAHHOCTBIO MMPOBO33PEHUS,, COOTBETCTBYHOLLEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKU M OBLLECTBEHHOM NPaKTUKK, MOHMMAHWEM MATEMATMYECKOM HAyKM Kak
chepbl YENOBEYECKON AESTENbHOCTW, 3TANOB €€ pa3BUTUS U 3HAYMMOCTM ANS1 Pa3BUTUS
LUMBWIN3ALMM; OBNAAEHWEM SI3bIKOM MaTeMaTMKM M MaTeMaTUyeckon



KyNbTYpO/ KaK CpeACTBOM MO3HaHWS MMpa; FOTOBHOCTbIO OCYLLECTBNATb MPOEKTHYHO U
NCCNeaoBaTeNbCKyO AEATENbHOCTb MHAMBUAYATLHO U B Ipynne.

METAMNPEAMETHDIE PE3YJIbTATbDI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWUS MNporpamMmmbl  ydebHOro npeamMeta
«MaTeMaTuKa» XapakTepusyrTcs OBlaAeHNEM YHUBEPCAlIbHbIMU MO3HaBaTe/IbHbIMMU
AENCTBUSIMUN, YHUBEPCASIbHbIMWU KOMMYHWUKAaTUBHbIMW AEHUCTBUSIMA, YHUBEPCA/IbHbIMU
perynsiTuBHbIMU AECTBUSIMU.

1) YHuBepcanbHble NO3HaBarTe/ibHble AECTBUSI, 06ecrneynBaT GopMUPOBaHNE
6a30BbIX KOTHUTUBHbIX r1poLeccoB obyyarolymnxcsi (0CBoeHMe METOAO0B MO3HAHMS
OKPYXKatoLLero Mmpa,; rnpuMeHeHne J10rm4eCcknx, UCCeA0BaTEIbCKUX onepauni, yMeHUn
paboTtatb ¢ MHpOpmaLUmnei).

Ba3soBble iornueckue Aencreus:

e BbISBMATb M XapaKTepuU30BaTb CYLUECTBEHHbIE MPU3HAKM MaTeMaTUyecKmx
OObEKTOB, MOHSTUWA, OTHOLUEHUA MexXay MOHATMSIMK;  (POpMYyNMpoBaTh
onpeaenexHus MOHATUN; yCTaHaBMBaTb CYLLECTBEHHbI Npu3HaK
Knaccudukaumm, OCHoBaHMs Ans  o606weHnss W CpaBHEHWs, KpuTepuu
NpoOBOANMOro aHaNu3a;

e BOCMPUHUMATb, opMynunpoBaTb n npeobpa3oBbiBaTh Cy>XaeHus:
yTBEpAUTENbHbIE N OTpULATENbHbIE, €ANHUYHbIE, YAaCTHblE N 0bLuMe; YCOBHbIE;

e BbISIBMIATb MaTeMaTuyeckme 3aKOHOMEpPHOCTW, B3anMMOCBSI3U U NPOTUBOPEYNS B
(akTax, AaHHbIX, HabnaeHUsX 1 yTBEPXKAEHUSIX; Npeanaratb Kputepuun Ans
BbISIBfIEHMS 3aKOHOMEPHOCTEN N NPOTUBOPEYNI;

e [enatb BblBOAbl C WCMOMb30BAHWEM 3aKOHOB JIOTMKM, AEAYKTUBHbIX WU
NHAYKTUBHBIX YMO3aK/ItOYEHUA, YMO3aK/TIOUEHWU MO aHanoruu;

e pOBOAMTbL CaMOCTOSITENbHO [JOKa3aTeNbCTBa MaTeMaTU4ecKuX YTBEpPXAEHWN
(NpsiMble 1 OT NPOTMBHOrO), BbICTPaMBaTb apryMeHTaumio, NpUBOAUTbL NpUMeEpSI
N KOHTpNpuMepbl; 060CHOBLIBaTb COBCTBEHHbIE CYXXAEHUS N BbIBOAbI;

e BblibMpaTb cnocob peweHns y4vyebHoM 3agaum (CpaBHMBATb HECKOMbKO
BAapMaHTOB pelueHusi, BblbupaTb Hambonee nOAXOAAWMA C  YYETOM
CaMOCTOSATENbHO BblAeNEeHHbIX KpUTEPUEB).

ba3oBble UCCJIEA0BaTENIbCKUE AEUCTBUS:

e 1CMoMb30BaTb BOMPOCbI KaK WMCCNEAOBATENbCKUA  MHCTPYMEHT MO3HAHUS;
cdopMynMpoBaTb  BOMPOCHI,  (UKCUpylolWmMe  MPOTMBOpeYne,  npobnemy,
yCTaHaB/MBaTb MCKOMOE M AaHHOe, hopMMpPOBaTb MMMOTE3Yy, apryMeHTUPOBATbL
CBOIO MO3ULINIO, MHEHWE;

e MpOBOAWUTb CAMOCTOSATENbHO CMIAHUPOBAHHBINA 3KCMEPUMEHT, UCCNEA0BaHNE MO
YCTAQHOB/EHMIO OCOBEHHOCTENM MATEMATUUYECKOr0 O6bEKTa, SBMEHUS,



NMpoLecca, BbIIBNEHUIO 3aBUCUMMOCTEM MexXay OObeKkTaMu, SBIEHUAMMU,
npoueccamu;

e CaMOCTOATENbHO opMynupoBaTb 0606WeHns M BbiBOAbI MO pe3ynbTaTam
npoBeaéHHOro  HabnoaeHus, UCCNeaoBaHMs, OUEeHMBaTb  AOCTOBEPHOCTb
MOJTYYEHHbIX PE3Y/IbTAaTOB, BbIBOAOB M 0606LLEHUI;

e [pPOrHO3MpoOBaTb BO3MOXHOE pas3BUTUE Mpouecca, a TakXke BblABMIATb
npeanonoXeHns o0 ero pasBuTUM B HOBbIX YCNIOBUSIX.

Pa6ora c nHdopmaumen:

e BbISBNATb AeduunTbl MHADOPMaLUKN, AaHHbIX, HEOb6XoAMMbIX ANs OTBETA Ha
BOMNPOC W AN15 peLleHns 3aja4u;

e BblbUpaTb WMHMOPMAUMIO M3 WUCTOYHWMKOB pPas/IMYHbIX TUMOB, aHaNM3UPOBaTb,
CUCTEMATM3NPOBATb W WHTEPNPETUPOBaTb WMHMOPMAUMIO PasfNYHbIX BUAOB WU
(opM npeacraBneHns;

e CTpPYKTYpupoBaTb WHMOpMaUMo, NpeactaBnsiTb €€ B pas3nyHbiX dopMax,
WNACTPUPOBaThL rpadmyecku;

e OLEHMBaTb HaAEXHOCTb MHdopMaLmnK no CaMOCTOSITETIbHO
cpOpMyNMpPOBaHHbLIM KPUTEPUSIM.

2) YHuBepcasibHble  KOMMYHUKaTHUBHbIE [eiCTBUS,  0becrneynsaT

COPMUPOBAHHOCTb COLMAIbHbIX HaBbIKOB 06y YartoLMXCS.
O6uweHue:

e BOCMpPUHUMATb N (GOPMYNINPOBATb CYXXAEHMUS B COOTBETCTBUM C YCIOBUSIMU U
LensmMm obLeHns; SICHO, TOYHO, MPAaMOTHO BblpaXkaTb CBOK TOYKY 3pEHUS B
YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHMS MO X0A4Y peLUeHns 3a4a4um,
KOMMEHTMPOBATb MOJTy4YEHHbIN pe3ysbTaT;

e B xoae obcyXaeHus 3aaBaTb BOMPOCHI MO CyWecTBY 06Cy>XAaeMon TeMb,
npobnembl, pewaeMon 3aAayun, BbiCKasbiBaTb MAEW, HALENEHHbIE Ha MOWUCK
pELLEHUS; COMOCTaBMATb CBOU CY>XXAEHUS C CY>XXAEHUSIMU APYTrUX YY4aCTHUKOB
Avanora, obHapyXuBaTb pa3niMymMe M CXOACTBO MO3ULMK; B KOPPEKTHOM ¢opme
¢dopmMynmMpoBaTb pa3Hornacus, CBOM BO3PaXKeHUs;

e [peacTaBsATb pe3ynbTaTbl peleHns 3a4aym, SKCNepMMeHTa, uccneaoBaHus,
NpOeKTa; CaMOCTOSATENbHO BblbMpaTb (hopMaT BbICTYMIEHUS C YYETOM 3a4a4
npe3eHTaumm n 0cCobeHHOCTEN ayanTOpUMN.

CoTpyaHU4YecTBO:

e TOHMMaTb W WCMONb30BaTb MPEMMYLLECTBA KOMaHAHOM W MHAMBMAYaNbHON
paboTbl nNpu peleHnn Yy4yebHbIX 3adad; NpuUHMMaTb Lelb COBMECTHOWM
LAEATENbHOCTM, NMAHMPOBaTb OpraHM3auuilo COBMECTHOM paboTbl, pacnpeaenstb
BMAbl paboT, AoroeBapuBaTbCs, 06CY)KAaTb Mpouecc M pesynbTaT paboTol;
0606L1aThb MHEHUSI HECKOJTbKUX NOAEN;

e YyyacTBOBaTb B TIpynnoBbix dopMax paboTbl (06CyxaeHusi, 0BbMeH MHEeHUH,
«MO3roBble LUTYPMbI» W WHbIE); BbINOMHATL CBOK YacTb paboTbl WU
KOOPAWHWPOBaTb CBOM AENCTBUS C APYMMMW Yi€HaMn KOMaHZAbl; OLeHMBaTb



KayeCcTBO  CBOEr0  BK1ada B  0OWMA  MpoAyKT MO KpUTEpUSIM,
ChOpMYNMPOBAHHBLIM Y4ACTHUKAMWN B3aMMOAENCTBMSI.
3) YHuBepcasibHbie perynasiTuBHble [eNCTBus, 06ecrneuynBarT (HopMuMpoBaHme
CMbIC/I0BbIX YCTaHOBOK U XU3HEHHbIX HaBbIKOB JIMYHOCTH.
CamoopraHusauus:

e COCTaBNATb MaH, aNropuTM peLleHns 3aa4vun, BelbnpaTb Cnocob pelueHns ¢
YYETOM UMEIOLLNXCS PECYPCOB M COBCTBEHHBLIX BO3MOXHOCTEN,
apryMeHTUpoBaTh U KOPPEKTUPOBATb BapMaHTbl PELLEHNI C YY4ETOM HOBOM
nHbopMauuu.

CaMOKOHTPOJIb:

e BMageTb HaBblkaMW MO3HABATENIbHOW Ped/IEKCMN KaK OCO3HaHWUSi COBEPLLIAEMBIX
AEUCTBUMA U MbICIIUTENbHBIX MPOLIECCOB, UX Pe3ynbTaToB; BNafeTb criocobamu
CaMOMpOBEpPKM,  CaMOKOHTPONs  npouecca M pe3ynbTaTa  pelleHus
MaTeMaTUYECKOM 3a1auu;

e npeaBuaeTb TPYAHOCTW, KOTOpble MOMyT BO3HUKHYTb MNPWU pelleHuM 3agayu,
BHOCUTb KOPPEKTUBLI B AEATENBbHOCTb HA OCHOBE HOBbIX 06CTOSTENLCTB, AAHHbIX,
HalAEHHbIX OLUMOOK, BbISIBIEHHbIX TPYAHOCTEW;

e OLEHMBaATb COOTBETCTBME pe3yfibTaTa UenuM U ycnoBusiM, 06bsSCHATb MPUYMHBI
LAOCTUXKEHUS MW HEAOCTMXKEHUS pe3yNbTaTOB AeATeNbHOCTU, HAXOAUTb OWwmnbKy,
[aBaTb OLEHKY NpuobpeTéHHOMY OnbITY.

MPEAMETHBDIE PE3YJIbTATDI
10 KJ1ACC

OnepupoBaThb MOHATUAMU: TOUKa, NPsSIMasi, MNIOCKOCTb.

MpUMEHATb aKCMOMbl CTEPEOMETPUM U CNEACTBUS U3 HUX NpPU  peLeHUM
reoMeTpuYeckmx 3aaad.

OnepupoBaTh MOHSATUAMU: MaPaNNeNbHOCTb U MEPNEHANKYNSIPHOCTb MPSMbIX U
MNJIOCKOCTEN.

KnaccudumumpoBaTb B3auMMHOE pacnofioXXeHWe MpsIMbIX W MJIOCKOCTEN B
NPOCTPaHCTBE.

OnepupoBaTb MOHATUAMM: [ABYrpaHHbIA Yron, rpaHn ABYrpaHHOro yrna, pebpo
[ABYIrPaHHOro yrna; NIMHEWHbIM Yron ABYrpaHHOro yrna; rpagycHasi Mepa [ABYrpaHHOro
yrna.

OnepupoBaTb  MOHSATMSIMU:  MHOrOrPaHHWK,  BbINYK/JbIA M HEBbIMYK/bIN
MHOIOrPaHHWUK, 3N1EMEHTbI MHOrOrpaHHMKa, NPaBWbHbIM MHOrOrpaHHMK.

Pacno3HaBaTb  OCHOBHble  BMAbl  MHOrOrpaHHMKOB  (NMpamuaa; NpusMa,
NpAMOYronbHbIN Napannenenunea, Ky6).



KnaccuduumnposaTb MHOFOrpaHHuMKKM, BblbUMpas OCHOBaHMS ANs Knaccudukaumm
(BbINYKNblEe U HEBbINYK/ble MHOMOFPAHHMKK; MNpaBWfibHbIE MHOMOrPaHHWKK; MpsiMble U
HaK/TOHHbIE NPW3MbI, Napannenenvneab).

OnepupoBaTb MOHATUSMU: CeKyLUasl MIOCKOCTb, CeYEHNEe MHOrorpaHHUKOB.

O6BACHATb NPUHLIMIMBI MOCTPOEHNS CEYEHUI, UCMONb3YS METOA CedOB.

CTpouTb CeyeHus MHOrOrpaHHMKOB METOAOM CNefoB, BbIMOMHATL (BbIHOCHbIE)
NJI0CKME YepTeXM U3 PUCYHKOB NMPOCTbIX 06bEMHBIX (DUryp: BUA CBEPXY, COOKY, CHU3Y.

PelwaTb 3ajaun Ha HaXOXAEHWE reoMeTpPUYEeCKMX BeMYMH no obpasuam unu
anropuyTMaM, NpuUMeHsis U3BECTHble aHANUTUYECKME MeTOAbl MPU pelleHnn CTaHAapTHbIX
MaTEMaTUYECKMX 3a[a4 Ha BbIYMC/IEHME PACCTOSIHUI MeXAay ABYMSI TOUKaMM, OT TOUKU A0
MPSIMOM, OT TOUKM 10 MIOCKOCTU, MEXAY CKPELLMBAOWNMUCA NPAMBIMU.

PelwaTb 3agayM Ha HaxOXAEHVWEe reoMeTpUYECcKMX BeNnuMH no obpasuaMm unau
anropuMTMaM, NpuUMeHsis U3BECTHblE aHaIMTUYEeCKne MeToAbl NpU peLleHnn CTaHAAPTHbIX
MaTeMaTUYeCKMX 3aday Ha BblYMCIEHME YINOB MeXAy CKpelMBaloWMMUCS NPSMbIMU,
Mexay NpsiMON 1 MNTOCKOCTbIO, MeX/y MNOCKOCTSMU, ABYrPaHHbIX YrioB.

BblumcnsaTe 06bEMbI WM MMOWaAAM MOBEPXHOCTEM MHOrOrpaHHUKOB (MpusMa,
nMpammga) C NpuMeHeHneM (OpMy; BbIYMCNSATb COOTHOLUEHMSI MexXAay Miowaasamm
noBepxHocTen, 06bEMaMMN NOAOOHbLIX MHOrOrpaHHWKOB.

OnepupoBaTb NOHATUSIMU: CUMMETPUS B NPOCTPaHCTBE; LLEHTP, OCb 1 NOCKOCTb
CUMMETPUN; LEHTP, OCb M MJIOCKOCTb CUMMETPUK Urypei.

M3Bnekatb, Npeobpa3oBbiBaTb W WHTEpNpeTMpoBaTb  MHMOpMauMio O
NMPOCTPAHCTBEHHBIX reoMeTpuyecknx ¢urypax, npeactaBieHHYl0 Ha 4epTexax W
PUCYyHKaX.

MpuMeHsATb reomeTpuyeckme GakTbl AN peEeHns CTepeoMeTpUYecKUx 3ajad,
npeanonaratowmnx HECKOSIbKO LWAroB peLleHusi, ecnu YCNoBUS NpUMEHEHUs 3adaHbl B
SIBHOW hopme.

MpuMeHsTb npocTenwme NpOrpaMMHble cpeacTsa n
3NEKTPOHHO-KOMMYHMKALMOHHbIE CUCTEMbI MPU PeLLEHNM CTEpEOMETPUYECKMX 3a4au.

MpuBoAMTL NpUMeEpPbl MaTeMaTUYECKMX 3aKOHOMEPHOCTEM B MPUPOAE WU XWU3HW,
pacno3HaBaTb NPosiBfIeHMe 3aKOHOB rEOMETPUM B UCKYCCTBE.

NpUMEeHATb MOJSyYeHHble 3HaHMS Ha MNpakTUKe: aHanuM3npoBaTb peasibHble
CUTYyauum W NPUMEHSATb MU3YYEeHHble MNOHATUS B rMpouecce Mnoucka peLleHus
MaTeMaTU4eCckn cpopMynMpoBaHHOM NpobrieMbl, MOAENNPOBATL peasibHble CUTyaLun
Ha 43blke reoMeTpuu, uccnenoBaTb MOCTPOEHHbIE MOAeNn C  WUCMOSb30BaHUEM
reOMETPUYECKMX MOHSATUA M TeopeM, annapaTa anrebpbl; pelwatb MNpaKTUYeCcKue
3a/la4M, CBA3AHHbIE C HAXOXXAEHNEM MreOMETPUYECKNX BESTUUNH.



11 KJIACC

OnepupoBaTb  MOHATUSIMWU:  UMAMHAPUYECKAss  MOBEPXHOCTb,  Obpasyowme
LUMIMHAPUYECKOA MOBEPXHOCTM; UMAMHAP; KOHMYECKasi MOBEPXHOCTb, 0bpa3syowme
KOHMYECKOWN MOBEPXHOCTU, KOHYC; cchepryeckasi MOBEPXHOCTb.

Pacno3HaBaTb Tena BpalleHms (UMnMHAp, KOHYC, cdpepa v wap).

Ob6bACHATL Cnocobbl NOYyYEHNS TeN BpaLLEHWUS.

KnaccndbuumnpoBaTb B3aMMHOE pacronioxeHme cdepbl U NIOCKOCTU.

OnepupoBaTb MOHATUSIMU: LUAPOBOM CErMeHT, OCHOBAaHWE CErMeHTa, BbICOTa
CErMeHTa; LIapoBOM C/IOW, OCHOBaHMWE LIApOBOro C/osi, BbiCOTa LWIAPOBOro CNOS;
LLIAPOBOW CEKTOP.

BbluncnsTb 06bEMBI M NIOWAAM NOBEPXHOCTEN TeN BpaLLEHUS,, FEOMETPUYECKMX
Ten ¢ NpuMeHeHneM dopmyi.

OnepupoBaTb NMOHSATUSIMUA: MHOFOrPAHHWUK, BMUCAHHbIN B Chepy M ONMCaHHbIA OKOMO
cepbl; cdhepa, BMCaHHAs B MHOMOMPaHHUK UN TeNOo BpalLeHus.

BblUMCNATb COOTHOLWIEHMSA MeXay NOLAASMU NOBEPXHOCTEN N 06bEMaMM NOAOOHbIX
Ten.

N306paxaTb u3yvaemble Urypbl OT PyKU U C MPUMEHEHMEM MPOCTbIX YEPTEXKHbIX
WNHCTPYMEHTOB.

BbINoAHATL (BbIHOCHBIE) MIOCKME YEPTEXN N3 PUCYHKOB MPOCTbIX 06bEMHBIX Uryp:
BUA CBEpXY, COOKY, CHU3Y; CTPOUTb CEYEHWUS TeN BpaLLeHus.

M3Bnekatb, WHTepnpetTMpoeaTb W  npeobpasoBbiBaTb  MHMOPMaUMIO O
NMPOCTPAHCTBEHHBIX reoMeTpudecknx durypax, MnpeactaBieHHYl0 Ha JepTexax W
PUCYyHKaX.

OnepupoBaTb NOHATMEM BEKTOP B NMPOCTPAHCTBE.

BbinONHATL AENCTBMA CNOXEHUSI BEKTOPOB, BblYMTAHMSI BEKTOPOB UM YMHOXEHMS
BEKTOpA Ha YnNCNo, 06BbACHATL, KaKUMK CBOMCTBAMKM OHM 0bnaaaloT.

MpuMeHsTb NpaBuIo Napannenenvneaa.

OnepupoBaTb MOHATUSIMKU: AeKapTOBbl KOOPAMHATbI B MPOCTPAHCTBE, BEKTOP,
MOAY/b BEKTOPA, PaBEeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yron Mexay BeKTOpamu,
CKansipHoe npov3BeaeHne BeKTOPOB, KOIJIMHeAPHbIE N KOMM/IAHAPHbIE BEKTOPbI.

HaxoanTb CyMMy BEKTOPOB WM MNpOM3BEAEHME BEKTOpa Ha 4YWUCNO0, Yyron Mexay
BEKTOpPaMM, CKansipHoe NpousBeaeHne, packnaabiBaTb BEKTOP MO ABYM HEKOS/IMHEAPHbIM
BEKTOpaM.

3aaaBaTb MIOCKOCTb YPaBHEHWEM B AeKapTOBOM CUCTEME KOOpAMHaT.

MpuMeHsATb reomeTpuyeckme hakTbl AN pelleHns CTepeoMeTpUYecKux 3agad,
npeanonaratoWwmnx HECKONbKO LUAroB peLlleHusi, €C/iM YCoBUS NMPUMEHEHUsl 3afaHbl B
sIBHOM chopme.

PewaTb nNpoCTeMlUME TEeOMETPUYECKME 3afa4M Ha MPUMEHEHME BEKTOPHO-
KOOpAMHATHOIO MeToAa.



PewaTtb 33layM Ha OOKA3aTENbCTBO MAaTEMATMYECKMX OTHOLLUEHUA U HaXOoXAeHue
reoOMETPUYECKMX BENTMYMH MO 06pa3uaM Uan anroputmaM, NPUMEHsIst U3BECTHbIE METOADI
MpW PeLLEHNN CTaHAAPTHLIX MaTeEMATUYECKMX 3aaau.

MpUMeHsTb npocTeuiumne NporpaMMHble cpeacTea 7
3NEKTPOHHO-KOMMYHUKALMOHHBbIE CUCTEMbI NMPU PELLEHUN CTEPEOMETPUYECKUX 3a4au.

MpuBOAMTL NPUMEPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEM B MPUPOAE WU XWU3HW,
pacrno3HaBaTb NPOSIBIEHWE 3aKOHOB FEOMETPUMN B UCKYCCTBE.

MNPUMEHSITb MOSTYYEHHbIE 3HAHWS Ha MpPaKTUKE: aHanM3MpoBaTb peasnbHbIE
CUTyaUUM W TPUMEHSITb W3YYEHHbIE TMOHSATUMS B MNPOLECCE MOWUCKA peEeLLEHUS
MaTeMaTU4eckn copMynnMpoBaHHOM NpobieMbl, MOAENNPOBATb peasibHblE CUTyaLNn
Ha $3blke reoOMeTpUM, MUCCNeaoBaTb MNOCTPOEHHbIE MOAENM C  WCMONb30BaHMEM
FrEOMETPUYECKMX MOHSATUA U TEeOopeM, annapaTa anrebpbl; pelaTtb MNpaKTUYECKUe
3a/1a4n, CBA3aHHbIE C HAXOXAEHNEM FEOMETPUYECKMX BEMTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne|  HamMmeHOBaHMe pa3ienioB U TEM KosmmuecTBo yacos OnexrponHsie ((POBEIE)
/11 MPOTPaMMBbI Beero| Koutposibhble| [TpakTiueckue 00pa3zoBaTeNbHBIE PECYPCHI
paboThI paboThl
1 |BBeneHue B crepeoMeTpHIO 23 1 BBenuTe  |https://m.edsoo.ru/NOWEBIMOE
3HAYCHHE
2 |BzammHO€ pacrosioKeHue npsMbIX B | 6 1 BBEIUTE https://m.edsoo.ru/M1C9A4D4D
MPOCTPAHCTBE 3HAYCHHE
3 |IlapannenbHOCTh MPSAMBIX U 8 BBEIUTE BBEIUTE https://m.edsoo.ru/U8Z8I4V3R
TIJIOCKOCTEHN B IPOCTPAHCTBE 3HAYCHHE 3HAYCHHE
4 |IlepneHAUKYISIPHOCTD MPSMBIX U 25 BBE/IUTE BBenutTe  |https://m.edsoo.ru/LSO0LIDOR
TIJIOCKOCTEHN B IPOCTPAHCTBE 3HAYCHHE 3HAYCHHE
5 | VYrael u paccTosHUSA 16 1 BBEIUTE https://m.eds00.ru/G614X9S 1B
3HAYCHHE
6 |MHororpaHHUKHU 7 1 BBEIUTE https://m.edsoo.ru/K415V4D7F
3HAYCHHE
7 |BEeKTOpHI B IPOCTPAHCTBE 12 BBE/IUTE BBeaure  |https://m.edsoo.ru/H2P5B1T90
3HauYEHUE 3HaYCHHE
8 |IloBTOpenue, o6o0ImIEeHNE 1 5 2 BBEIIUTE https://m.edsoo.ru/J7Z9U1K8F
cUCTeMaTH3alusl 3HaHUH 3HaYCHHE
J10GaBUTE CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
11 KJIACC
No | HammeHoBaHue pa3iesioB U TEM KonunuecTBo yacoB DneKkTpoHHbIe (THPPOBHIC)
n/m MIPOrPaMMBbl Beero| Kontponbhsie | [Tpaktiyeckue 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI
1 |AHanuTHYECKasi TEOMETPUS 15 1 BBEUTE https://m.edsoo.ru/J9CTEFSW6J
3HauUCHUE
2 |IloBTOpeHue, 0600IICHUE U 15 1 BBEIUTE https://m.edsoo.ru/R7X1L1IN2P
cUCTeMaTH3aIus 3HaHUH 3HauUCHUE
3 | O0béM MHOTOTpaHHUKA 17 1 BBEIUTE https://m.eds00.ru/Y9Z0G7Y8Y
3HauUCHUE
4 | Tena BpamieHus 24 1 BBEIUTE https://m.edsoo.ru/G9A1L2B2Z
3HA4YECHHE
5 |IInomaay NOBEPXHOCTH U 9 1 BBeIUTE https://m.edsoo.ru/J2X2C6B1R
00BEMBI KPYTJIBIX TEJ 3HA4YCHHE
6 |JIBmKeHHs 5 1 BBEIUTE https://m.edsoo.ru/BSGI9R2CSE
3HA4YEHHE
7 |IloBTOpenue, 00oOIIeHHE U 17 2 BBEIUTE https://m.edsoo.ru/C3BSO8K3V
cUCTeMaTu3alus 3HAaHUH 3HA4YCHHE

Jlo6aBUTbH CTPOKY




Ne | HammeHoBaHuE pa3ieiioB U TEM KonunuecTBo yacos DnexTpoHHbIe (1U(POBHIL)

/1 MPOTrpaMMBbI Beero| Kontponshbie | [Tpaktiyeckue 00pa3oBaTEIIbHBIE PECYPCHI
paboThl paboTsl

OBUIEE KOJIMYECTBO YACOB 0

[10 ITPOI'PAMME

MpoBepsieMble TpeboBaHus K pe3ysibTaTaM 0CBOEHUS OCHOBHOM
o6pasoBaTesibHOM NPOrpaMmbl

10 KJ1ACC

Kon MpoBepsieMble NpeAMETHbIE pe3yibTaTbl OCBOEHUS OCHOBHOW 06pa3oBaTe/lbHOM

nposepsieMoro | nporpamMmbl cpeaHero obuero obpasoBaHus

pesynbTaTa

7 leomeTpusa

7.1 OnepnpoBaTb NOHATUSMK: TOYKa, NpsIMasi, MIOCKOCTb

7.2 MpUMEHSTb akCMOMbI CTEPEOMETPUMN U CNEeACTBUS U3 HUX NPU PeLLEHNM
reoMeTpuyeckmx 3agau

7.3 OnepnpoBaTb MNOHATMSMU: NapanenbHOCTb U NEPNEHANKYNSAPHOCTb NPSMbIX U
MNJIOCKOCTEN

7.4 KnaccndumumpoBaTb B3aMMHOE PacrofioXXeHWUe NpsMbIX M NIOCKOCTEN B
NpoCTpaHcTBe

7.5 OnepupoBaTh MOHATUSIMW: ABYIPaHHbIN Yron, rpaHu ABYrpaHHOro yrna, pebpo
[BYFPaHHOro Yrna, NMHENHbIN Yron ABYrpaHHOro yria, rpadycHasi Mepa
ABYrpaHHOro yrna

7.6 OnepupoBaTh MOHATUSIMU: MHOFOrPaHHWK, BbINYKSIbIA 1 HEBbLIMYK/bIN
MHOFOrpaHHUK, 3/1EMEHTbI MHOMOrpaHHMKaA, NPaBuIIbHbIN MHOrOMPaHHWK

7.7 PacnosHaBaTb OCHOBHbIE BUAbI MHOrOrpaHHMKOB (MMpaMuaa, Npu3ma,
NpsIMOYrosibHbIN Napannenenunen, Ky6)

7.8 KnaccndunumposaTb MHOMOFPaHHWKK, BbibMpas 0OCHOBaHMS ANs Knaccudukaumm
(BbINYK/IbIE N HEBbIMYKJ/IbIE MHOIOrPaHHWUKK, NPaBWJ/IbHbIE MHOTOrPaHHUKK,
NPSIMbIE N HAKTOHHbIE MPU3MbI, Napannenenuneapl)

7.9 OnepupoBaTb MNOHATUSAMK: CeKyLlast NJI0CKOCTb, CeYeHMe MHOIrorpaHHUKOB

7.10 OB6BACHATL NPUHLIMIBI MOCTPOEHUS CEYEHUIA MHOTOMPAHHUKOB, UCMOb3YS
MEeTopA, cnefoB

7.11 CTpoutb CeYEHMSI MHOTOrpaHHMKOB METOAOM C/1eA0B, BbINOAHATL (BbIHOCHBIE)
MJI0CKME YepTEXN U3 PUCYHKOB NPOCTbIX 06BbEMHBIX Uryp: BUA CBepXy, cboky,
CHU3y




7.12

PewaTb 3agaun Ha HaxoXaeHue reEOMETPUYECKMX BENTNYUH NO 06pa3U,aM nnn
anaroputMaMm, NpMMEHAA U3BECTHbIE aHAIMTUYECKME METOAbI NMPU PELLEHUN
CTaHAapPTHbIX MateMaTU4eCKnUX 3aay Ha BblYUCTIEHNE paCCTOFIHMﬁ mexay
ABYMSA TOYKaMW, OT TOYKKU A0 I'IpFIMOVI, OT TOYKU A0 MJIOCKOCTU, Mexay
CKpeLwmBaroimMnca npsamMbiMn

7.13

Pelwwatb 3agaun Ha HaxoXXaeHNe reoMeTpnuYecKMx BeMYMH no o6pa3u,aM nnn
anropuTtMam, nNpuMeHsasa N3BECTHbIE aHAIMTUYECKME METOAbI NMPU peELIEHNN
CTaHAaPTHbIX MateMaTU4YECKMX 3a4a4 Ha BblYMCIIEHMNE YINIOB MEXAY

CKpELMBarOLMMNUCA NpAMbIMU, MEXAY I'IpSIMOl\/'I M MNIOCKOCTbIO, MeXAy
NJIOCKOCTAMU, ABYIrpaHHbIX YrioB

7.14

Bbluncnstb 06beMbl M Nnowaam I'IOBerHOCTel\/'I MHOrorpaHHMKoOB (an3Ma,
I'IMpaMM,U,a) C NPUMEHEHNEM qupMyn, BblYMNC/IATb COOTHOLUEHNA MeXAay
nnowaaamm I'IOBerHOCTEI\/'I, o6beMaMn Noao6HbIX MHOrorpaHHMKOB

7.15

OI'IepMDOBaTb NOHATUAMN. CUMMETPUA B NPOCTPAHCTBE, LIEHTP, OCb U
NNOCKOCTb CMMMETPUN, LEHTP, OCb N NMNIOCKOCTb CUMMETPUN CbI/IprbI

7.16

M3BnekaTb, NpeobpasoBbiBaTh M UHTEPMNPETUPOBATb MHGOPMaLMIO O
MPOCTPAHCTBEHHBIX rEOMETPUYECKUX (PUrypax, MPEACTaBNEHHYIO Ha YepTexax
U pUCYyHKax

7.17

MpUMeHsTb reoMeTpuyeckme hakTbl AN1si PELLEHUS CTEPEOMETPUYECKUX 3ajay,
npeanonaraloWwmx HECKObKO LUAroB PELLEHUS], eCl YCIIOBUS NPUMEHEHNSI
3aAaHbl B SIBHOW hopme

7.18

MpuUMeHsTb NpocTeiiune NporpaMMHble CpeacTsa U
3/1EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX
3aday

7.19

MpyBOANUTL NPUMEPbLI MaTEMAaTUUYECKMX 3aKOHOMEPHOCTEN B NMPUPOAE U XKM3HMU,
pacno3HaBaTb NpPOsIBIEHNE 3aKOHOB reOMETPUN B UCKYCCTBE

7.20

MpUMEHSATb NOMYYEHHbIE 3HAHUS HA NPAKTUKE: aHaNIM3MPOBaTb peasbHble
CUTYaLMU U NPUMEHSATb U3YUYEHHbIE NMOHSTUS B NPOLIECCE NMOUCKA pPeLLEeHNS
MaTeMaTuyeckn cchopMmynmnpoBaHHoOW Npo6aemMbl, MOAENMPOBATb peasibHble
CUTYaUMU Ha 3blIKe FeOMETPUU, UCCNeA0BaTb NOCTPOEHHbIE MOAENN C
MCMOSIb30BAHNEM FreOMETPUYECKMX MOHATUI M TeopeM, annapaTa anrebpbi,
pellaTb NpaKTUYECcKMe 3aAa4i, CBA3aHHbIE C HAXOXXAEHUEM reoMETPUYECKUX
BE/IMYMH

MpoBepsieMble 351IeMeHTbl coAepaHus

10 KJ1ACC
Kop, MpoBepsiEMbI 3NIEMEHT COAEPXaHMUS
7 leomeTpus




7.1

OCHOBHbIE NOHATUS CTEPEOMETPUN. Touka, npsaMas, NNOCKOCTb, MPOCTPaHCTBO.
MoHsATME 06 akCcMoMaTUYeCKoM NOCTPOEHUN CTEPEOMETPUN. aKCUOMDI
CTEPEOMETPUN N CNEACTBUA U3 HUX

7.2

B3anMHOe pacnonoxeHue npsambiX B NPOCTPaHCTBE: Nepecekatomecs,
napannenbHble 1 CKpelmBatoLwmecs npsimble. MapannenbHOCTb NPSMbIX
depepanbHas paboyas nporpamMma | Matematumka. 10—-11 knacchl (6a30BbIN
YPOBEeHb) 74 1 NNIOCKOCTEN B MPOCTPAHCTBE: NapasfieNbHbIE NpsIMbIE B
NPOCTPaHCTBE, NapannesbHOCTb TPEX NPAMbIX, NapainesbHOCTb NPAMON U
NAOCKOCTW. Yr/bl C COHanpaBfeHHbIMU CTOPOHAMU, Yroa Mexay nNpsiMbiMu B
npocTpaHcTBe. MapannenbHOCTb NIOCKOCTEN: NapanfienbHbIe MNOCKOCTH,
CBOMCTBA NapannenbHbIX NnockocTen. MNpocTeiune NpoCTPaHCTBEHHbIE
urypbl Ha nnockocT: TeTpasap, Ky6, napannenenvnen, NOCTPOEHNE CEYEHMIA

7.3

MepneHanKynsapHOCTb NPSIMOM U NIOCKOCTU: NeprieHANKYNSIpHbIE NpsiMble B
NPOCTPaHCTBE, NpsMble NapannenbHble U NeprneHaNKYNSPHbIE K NIOCKOCTH,
Npu3HaK NeprneHanKyNspHOCTU NPSIMOM U NIOCKOCTW, TeopeMa o NpsiMoii
nepneHanKYNSpHON NOCKOCTU. Yribl B MPOCTPAHCTBE: Yros Mexzay NpsiMoit 1
MNOCKOCTbIO, ABYFPaHHbIN Yros, SIMHENHbIV Yron AByrpaHHOro yrnia.
MepneHanKynsp v HakOHHbIE: PACCTOSIHME OT TOYKM A0 MSIOCKOCTY,
pacCTosiHME OT MPSMOiA A0 MIOCKOCTW, NPOEKUMst DUrypbl Ha MOCKOCTb.
MepneHanKynsapHOCTb NIOCKOCTEN: NPU3HAK NepreHANKYNSIPHOCTY ABYX
nnockocrei. Teopema 0 Tpex neprneHanKynspax

7.4

MOHSITUE MHOTOrpaHHMKA, OCHOBHbIE 3/1IEMEHTbI MHOrOrpaHHMKa, BbIMyK/ble U
HEBbINYK/Ible MHOrOrpaHHMKKM, pa3BepTka MHOrorpaHHuKa. Mpuama: n-yrosbHas
npu3Ma, rpaHn 1 OCHOBAHWS NPU3Mbl, MPSMas ¥ HaK/IOHHasi NpKU3Mbl, 60KOBast U
NoJIHasi MOBEPXHOCTb NpW3Mbl. Mapannenenunes, nNpsMoyronbHbii
napannenenunen 1 ero cBoncTea. Mupammaa: n-yronbHas NupaMnaa, rpaHu u
OCHOBaHMe NpamMunabl, 60KoBasi U MoJsIHasi NOBEPXHOCTb NMMPaMUAb,
npaBW/bHasi U yceueHHasi TpamMuaa. DNeMEHTbI MPU3Mbl U MMPaMUABI.
MpaBubHbIE MHOrOFPaHHWUKW: MOHSITUE MPaBWUIbHOrO MHOTOMPAHHUKA,
npaBubHasi MpyM3Ma 1 NpaBubHas IMpaMuaa, NpaBusibHas TpeyrosibHas
nMpamMnza 1 NpaBusbHbIN TeTpasap, Ky6. MpeactaBneHre o NpaBusIbHbIX
MHOrOrpaHHUKAX: OKTasap, AoAeKasap U nkocass CeyeHus NpusMbl 1
n1Mpamuabl

7.5

CUMMETpUSI B NMPOCTPAHCTBE: CUMMETPUSt OTHOCUTENBHO TOYKM, MPSIMOA,
MOCKOCTMW. DNIEMEHTLI CUMMETPUM B MpaMuUaaX, Napannenenvneaax,
NpaBWUbHBIX MHOTOrpaHHMKaXx

7.6

BbluncneHne aneMeHTOB MHOrOrpaHHUKOB: pebpa, anaroHanu, yrnel. Mnowaab
H0OKOBO NMOBEPXHOCTM U MOJSTHOW NMOBEPXHOCTU NMPAMOW NPU3MbI, NoLaab
OCHOBaHWI, TeopeMa 0 60KOBOW MOBEPXHOCTW MPSIMOM NMpu3Mbl. Mnoluaab
60KOBOV NOBEPXHOCTU U MOBEPXHOCTU MPaBUIbHOM NPaMUbl, TEOPEMaA O
naoLaan yceuyeHHol nupammasl. MNoHsTue 06 o6beme. O6bEM NUpaMUbI,
npu3Mbl

7.7

Mopo6Hble Tena B NpocTpaHcTBe. COOTHOLWEHUST MeXAy NiowaasaMm
MoBEpPXHOCTEN, 06 bEMaMM NOAO0BHLIX TeN

MpoBepsieMble Tpe60BaHUSA K pe3yJ/ibTaTaM OCBOEHUSI OCHOBHOM
o6paszoBaTesibHOI NPorpaMmbl

11 KN1ACC




Koa MpoBepsieMble NpeAMETHbIE pe3y/ibTaTbl OCBOEHUSI OCHOBHOW 06pa3oBaTebHOM

nposepsieMoro | Nporpammsl cpeaHero obuiero obpasoBaHus

pe3ynbTaTta

6 leomeTpus

6.1 OnepvpoBaTb NOHATUSAMU: LMAMHAPUYECKas MOBEPXHOCTb, obpasytowme
LUMMHAPUYECKOW MOBEPXHOCTU, LUMIIMHAP, KOHMYECKasi MOBEPXHOCTb,
06pasytoLme KOHMYECKOM NOBEPXHOCTM, KOHYC, cchepuyeckasl MOBEPXHOCTb

6.2 PacnosHaBaTb Tena BpalleHns (UMAMHAP, KOHYC, cdepa u wwap)

6.3 O6bACHATL CNOCobbI NOyYeHUs Ten BpaLleHns

6.4 KnaccndunumpoBaTb B3aMMHOE pacrnosioxxeHne cdepbl U NiIoCcKoCTy

6.5 OnepupoBaTb NOHATUSIMU: LIAPOBOWN CErMEHT, OCHOBaHWe CErMeHTa, BbICOTa
CerMeHTa, LapoBOW C/OM, OCHOBaHME LWApoBOro C/10sl, BbICOTA LWApPOBOro CI1os,
LIapoBOK CEeKTOp

6.6 BbluncnsTb 06beMbl M NIOWAAN NOBEPXHOCTEN TeN BPALLEHUS, FEOMETPUYECKUX
Ten C NpuMeHeHneM hopmyn

6.7 OnepupoBaTb MOHATUSIMU: MHOFOrPaHHWK, BNCaHHbIN B cchepy U ONMUCaHHbIN
okono cdepsbl, chepa, BIMCaHHas B MHOMOrPaHHUK WX Teno BpaLleHus

6.8 BbIUMCNSTL COOTHOLIEHUS MEXAy MNIOLWaAsaMU NoBEPXHOCTEN U 06beMaMm
Noao6HbIX Ten

6.9 MN306paxaTb n3ydyaemble Urypbl OT pyKM U C NPUMEHEHNEM MPOCTbIX
YepTEXHbIX MHCTPYMEHTOB

6.10 BbINONHATL (BbIHOCHBIE) MIOCKUE YEPTEXUN M3 PUCYHKOB NPOCTbIX 06bEMHbIX
duryp: Bua ceepxy, cboky, CHU3Y; CTPOUTb CeYEeHMSs TeN BpalleHns

6.11 M3BnekaTb, MHTepnpeTMpoBaTh U Npeobpa3oBbiBaTb MHOPMALIMIO O
NPOCTPAHCTBEHHbIX reOMeTpUYecknx gurypax, NpeacTaBNeHHYIO Ha YepTexax u
pUCYHKax

6.12 MpuMeHsITb reoMeTpuyeckmne akTbl ANs peLLEHUs] CTEPEOMETPUYECKUX 3adad,
npeanonaratoWwmx HeckosIbKO LLAroB peLleHns, eCin YCIoBMS NpUMEHeHUs
3aAaHbl B SIBHOW hopme

6.13 OnepupoBaTb NOHATUEM: BEKTOP B NPOCTPaHCTBE

6.14 BbINOMHATL AENCTBUS CNIOXXEHUSI BEKTOPOB, BbIUUTAHNS BEKTOPOB Y YMHOXEHUS
BEKTOpPA Ha UNCIIO, O6BSCHSTb, KaKUMM CBOMCTBaMU OHM 0bnagatoT

6.15 lMpuMeHsTbL NpaBuIo Napannenenunena Npy CoXeHNN BEKTOPOB

6.16 OnepupoBaTb NOHATUAMU: AeKapTOBbl KOOPAMHATLI B MPOCTPAHCTBE, BEKTOP,

MOAY/b BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAMHATLI BEKTOPA, Yro/ Mexay
BEKTOpPaMU, CKaNIsipHOE Npou3BeAeHNe BEKTOPOB, KO/UTMHEAPHbIE 1
KOMM/1aHapHble BEKTOPbI




6.17

HaxoauTb CyMMy BEKTOPOB W NPOM3BEAEHNE BEKTOPA HAa YMCNIO, Yron Mexay
BEKTOpaMU, CKaNsipHOE NMpou3BeAEHNe, packiaabiBaTb BEKTOP MO ABYM
HEKONIIMHEAPHbIM BEKTOPaM

6.18

3a/1aBaTb N/IOCKOCTb YPaBHEHWEM B AEKAPTOBOM CMCTEME KOOPAMHAT

6.19

Pewatb I'IpOCTGVILIJVIG reoOMEeTpU4eCcKmMe 3aaaym Ha nNpMMeEHEHNE
BEKTOPHO-KOOPAMHATHOIoO METOAA

6.20

PeliaTb 3aaun Ha AOKA3aTENbLCTBO MaTEMATUYECKUX OTHOLLEHWI U
HaXoXAeHUE reOMETPUHECKNX BEJIMYMH MO o6pa3L|,aM Wnn anropnuTtMam,
NPUMEHAA U3BECTHbIE METOAbI NPU PELLEHNN CTAaHAAPTHbIX MAaTEMAaTUYECKUX
3aad

6.21

MpUMeHsTb NpocTeiiune NporpaMMHble CpeacTsa U
3/1EKTPOHHO-KOMMYHUKALMOHHbIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX
3afay

6.22

[MpuBOANTL NpUMeEpbLI MaTeMaTUYeCKNX 36KOHOMepHOCTeﬁ B NpUpoAE U XN3HWU,
pacno3HaBaTb NposaAB/EHNE 3aKOHOB rEeOMETPUN B UCKYCCTBE

6.23

MpUMEHATb NOJTyYEHHbIE 3HAHWUA Ha NPaKTUKE: aHaNN3MpoBaTh PeasbHble
CUTYaLUN U NPUMEHATb U3YYEHHbIE MOHATUSA B NMPOLIECCE MOMCKA PELLEHNS
MaTeMaTU4yecku chopMyIMpoBaHHON NPO6EMBI, MOAENMPOBaTL peasbHble
CUTYaUMW Ha S3blKe FeOMETPUU, UCCNEeA0BaTb NOCTPOEHHbIE MOAENN C
MCMOSIb30BAHNEM FreOMETPUYECKMX MOHATUI M TeopeM, annapaTa anrebpbi,
pellaTb NpakTUYecKMe 3aAaum, CBSA3aHHbIE C HAXOXKAEHNEM reOMETPUYECKUX
BE/IMYMH

MpoBepsieMble 3/1eMEHTbI COAEPXKaHUS

11 KJ1ACC

Kop, MpoBepsieMblii 3NIEMEHT COAEpXKaHUs

6 FeomeTpus

6.1 Lnnunnapuyeckasl NOBEpXHOCTb, 06pasytolme LMMHAPUYECKON NOBEPXHOCTMH,
0Cb LMMHAPUYECKOM NOBEPXHOCTU. LinnnHap: ocHoBaHms 1 6okoBas
MOBEPXHOCTb, 06pasytoLLast 1 0Cb, MNowaab 60KOBOW M MOSHOM NOBEPXHOCTU

6.2 KoHuueckas noBepXHOCTb, 06pa3syolLne KOHUYECKON NMOBEPXHOCTM, OCb U
BEpPLUMHA KOHMYECKON NoBepXHOCTU. KOHYC: OCHOBaHWE 1 BEPLUMHA,
o6pasytoLlasi U ocb, NIoWaAb 6OKOBOW U MOMHOW NOBEPXHOCTU. YCEUEHHbIN
KOHYC: obpa3syioLme 1 BbiCOTa, OCHOBaHNS U 60koBasi NOBEPXHOCTb

6.3 Cdepa v wap: UeHTp, pagnyc, amameTp, Naowaab NOBEPXHOCTU cdepbl.
B3auMHoe pacnonoxeHue chepbl U NA0OCKOCTU, KacaTenbHas NAOCKOCTb K
cdepe, nnowaab cdepsbl

6.4 MN306parkeHne Ten BpalweHusl Ha NI0CKOCTU. Pa3BepTka UMAMHApa U KOHycCa

6.5 KoM6uHaummn Ten BpalleHUst 1 MHOFOrPaHHMKOB. MHOTOrpaHHWK, OMMUCAHHbIN
okono cdepbl, chepa, BIMCaHHAS B MHOMOMPaHHWUK, UM TENO BpaLleHus




6.6

MoHATME 06 06beme. OCHOBHbIE CBOMCTBA 06bEMOB TeN. TeopeMa 06 obbeme
NpsIMOYrO/IbHOrO Mapannenenuneaa u cneacTeus us Hee. O6bveM LMAMHAPA,
KoHyca. O6beM wWwapa v nnowaab cdhepel

6.7

Mono6Hble Tena B NpocTpaHcTBe. COOTHOLLEHMS MeXAay NoLwaasMm
MoBepPXHOCTEN, 06 beEMaMM NOAOGHLIX TeN

6.8

CeueHust umnmHapa (napannenbHo U NepneHanKYNsIPHO OCK), CEYEHMS! KOHYCa
(napannenbHoe 0OCHOBaHWIO M NPOXOAsLIEE Yepe3 BEPLUMHY), CEYEHMSI LLapa

6.9

BekTop Ha NNOCKOCTU M B NPOCTPaHCTBE. CnoxeHue n BbluMTaHMe BEKTOPOB.
YMHOXeHWe BeKTOopa Ha uMcnio. PasnoxeHne BekTopa no Tpem
HeKoMMaHapHbIM BekTopaM. NMpaBuno napannenenunesa. PeleHune 3ajay,
CBA3aHHbIX C MPUMEHEHUEM MPpaBUs [ENCTBUMN C BEKTOPaMu

6.10

lMpsAMoyronbHas cMcTemMa KoopAvMHaT B NpocTpaHcTee. KoopaMHaThl BEKTopa.
HDOCTeﬁLIJVIe 3a/jayu B KOOpAMHATax. Yron Mexzay BeKTopamu. CKaJ'IFIpHOE
npounssefeHne BEKTOPOB. BbluncieHne yrnos Mexay npsiMbIMU 1 NMAOCKOCTAMM.
KOODAMHaTHO-BeKTODHbIl\;i METOoA Npn peLeHnn reoMeTpnu4eCcKmnx 3aaaud

MTPOBEPAEMBIE HA EI'3 [10 MATEMATHKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHWA OCHOBHOM OBPA30BATEJIbHOM
[TPOTPAMMBI CPEJAHET O OBIIE'O OBPA3OBAHUA

Kon
npoBepseMoro
TpeboBaHusA

NMpoBepsieMble Tpeb6oBaHUSA K NpeAMETHbIM pe3yJ/ibTaTaM 0CBOEHUSI OCHOBHOM
o6pa3oBaTesibHOW NpPOorpaMMbl cpeaHero oéuiero o6pasoBaHus

Bnanenme wmeromaMu OKa3aTeNbCTB, aNTOPUTMAMK pPEIICHUS 334ad; yMeHHe (OopMymupoBaTte U
OlEpUpPOBATh IOHATUSAMU: OIpele/ieHue, aKCUOMa, TEOpeMa, CIEINCTBHE, CBOWCTBO, IIpHU3HAK,
JOKa3aTeIbCTBO, PABHOCKIIBHBIE (DOPMYTHUPOBKH; NMPHUMEHSTH HWX; YMEHHE (OPMYyIHpoOBaTh oOpaTHOE U
[IPOTUBOIOJIOXKHOE YTBEP)KACHHUE, NPUBOAUTH IPUMEpPHl U KOHTPIPHUMEpPHI, HCIOIL30BATH METOJ
MaTeMaTU4YeCKON MHIYKLUUU; MPOBOAUTH J10Ka3aTeNIbHBIE PACCYXKAECHUS NPH pELIeHUH 3alad, OLEHUBATb
JIOTMYECKYIO MPaBUIIBHOCTD PACCYXKIECHUN; yMEHHUE OIepUPOBaTh MOHITUAMU: MHOXKECTBO, IIOJMHOXKECTBO,
olepalyy HaJl MHOKECTBAMU; YMEHHUE HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN annapaT Ui ONUCAHUS
peaybHBIX MPOLIECCOB U SABJICHUHA W TPH PEIICHWH 3a/ad, B TOM YHCIE U3 OPYTHX yIeOHBIX IPEIMETOB;
YMEHHE OIEepUPOBATh MOHATUSAMH: Tpad, CBSI3HBIA Tpad, OepeBo, IHUKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh M OMMUCHIBATH IPadbl Pa3IHIHBIMI CIOCOOAMH; HCIONB30BaTh Tpadbl MPH PEIICHUN 321

YMmenue OIICpUPOBATH IMOHATHUAMH: HATYPaAJIbHOC YHCIIO, HECI0€ YHCJIO, CTCICHb C IICJIBIM ITIOKAa3aTCJIEM,
KOPCHb HaTypaanOﬁ CTCIICHU, CTCIICHb C palMOHAJIBHBIM IIOKAa3aTCI€M, CTCIICHb C JIENCTBUTEIIb HBIM
II0Ka3aTeJIeM, norapH(bM qrciia, CMHYC, KOCHHYC U TaHI'CHC IIPOMU3BOJIBHOI'O 4YHCja, OCTAaTOK IIO MOIYJIIO,
paguoOHAJIIBHOC YHCJIO, HPPAHOHAJIIBHOC YHCJIO, MHOXCCTBAa HATYPAJIbHBIX, IECJIbIX, palMOHAJIbHBIX,
JIENCTBUTEIBHBIX YHUCECII; YMCHUEC HCIIOJB30BATh IMPU3HAKKA ICIUMOCTH, HauMEHBIIHI O6H.II/II71 JACIUTCIb U
HaMMCHbIICC 06]1[66 KpaTHOC, aJropuTM EBximmnaa Inpyu peIcHHUMU 3aaa4y; 3HAKOMCTBO C PA3JIMYHBIMU
MNO3NIUOHHBIMHU CHUCTEMAaMU CYHHCJIICHHSA, YMCHHEC BBIIIOJHATH BBIYUCIICHUC 3HA4YEHUH U npeo6pa3013aH1/1${
BLIpa)KeHI/Iﬁ CO CTCIICHAMU U J'IOl"apI/I(bMaMI/I, r[peo6pa3013aH1/I${ ,E[pO6HO—paLII/IOHaJ'ILHLIX BLIpa)KCHHﬁ; YMCHHE
OINICPpUPOBATL TMOHATHAMH. TTOCICAOBATCIBbHOCTD, apI/I(l)MCTI/I‘ICCKaFI nporpeccusa, TIrCOMCTPUUCCKAA




Kon
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TpeboBaHus

MpoBepsieMble Tpeb6oBaHUA K NpeAMETHbIM pe3yJibTaTaM 0CBOEHUS OCHOBHOM
ob6pasoBaTenbHOW NporpaMMbl cpegHero obuiero o6pasosaHus

Tporpeccusl, OeckoHeyHO  yObIBarollass  reoMeTrpuyeckas MIPOrpeccus; yMEHHUE 3aJ1aBaTh
MOCTIeI0BATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (hOpMYJT; YMEHHE OIEPUPOBATH TOHATUSIMHU:
KOMIIJIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCa, MOAYJIb W apryMEHT KOMIUIEKCHOrO Yucia,
(dhopma 3amMcH KOMILUIEKCHBIX 4Hcen (reoMeTpudeckas, TpUTOHOMETpUYecKas U anreOpandeckas); yMeTb
MIPOU3BOIUTH apuPMeTHUIeCKUe IEHCTBHS C KOMITJIEKCHBIMHU YHCIIAMU; IPUBOIUTH IPUMEPHI HCTIONB30BAHUS
KOMIUIEKCHBIX YHCEJl; OINEpUpOBATh MOHATHUSAMHU: MaTpuna 2X2 u 3%3, onpeenutenb MaTpHILIbL,
TEOMETPUUECKHUI CMBICI ONPENEIUTENS

YMeHue onepupoBaTh IOHSATUAMU: palMOHAJIBHBIE, WPpPAllMOHAIBHBIE, IIOKAa3aTElbHbIE, CTEIECHHBIE,
norapu(MudIecKue, TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPHPOBATH
HOHSATHAMH: TOXIECTBO, TOXK/IECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH
U HEPaBEHCTB, DPAaBHOCUJIBHOCTb YypaBHEHWM, HEPAaBEHCTB U CUCTEM; YMEHHUE peEIlaTh YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PELIATh YPAaBHEHNUs, HEPABCHCTBA U CUCTEMBI C
11apaMeTpoM; IIPUMEHATh YPaBHEHUs, HEPABCHCTBA, X CHCTEMBI JJI PELICHUsS MATEMATUYECKUX 3alad U

3a7a4 U3 pasINuHbIX 00J1acTeil HAyKH U peaIbHOM KU3HU

YMeHue onepupoBaTh IMOHATHUSAMH: (PYyHKOMS, YETHOCTD (DYHKIHUH, MEPHOAWYHOCTh (DYHKINH,
OTPaHHYCHHOCTH (PYHKIIMM, MOHOTOHHOCTh (DYHKITHH, PKCTPEMyM (YHKIHH, HAnOOJbIIee 1 HaUMCHBIIIEE
3Ha4YeHUS (QYHKIUH Ha IMPOMEXYTKE, HEMpepbIBHAS (YHKIIHS, aCUMITOTH rpaduka (GyHKINH, TepBas U
BTOpasi MPOU3BOAHAS (PYHKLIHUH, T€OMETPUIECKHH M (PU3MUECKUH CMBICT MPOM3BOLHOM, IepBOOOpa3Has,
ONpeNeNnEéHHbIl MHTErpal; yYMEHHE HaXOAWTh AaCHMIOTOTHl rpaduka (YHKIMH;, YMEHHE BBIYHCIATH
MIPOU3BOJHBIE CYMMBI, IIPOM3BEACHHSA, YACTHOTO M KOMIIO3WIMM (DYHKIMHA, HAXOIUTh YpaBHEHHE
KacaTenbHOH K TpaduKy (QYHKIHM; YMEHHE HAaXOIUTh IPOM3BOIHBIC IEMEHTAPHBIX (YHKIUI; yMEHHUE
UCTIONB30BAaTh MPOM3BOAHYIO OISl MCCIENOBaHMSA (GYHKOMI, HaXOAWTh HAUOONBIINE M HANMEHBIIHNE
3Ha4eHUs (PyHKIWH; CTPOUTH I'pa)UKHM MHOTOWICHOB C HCIIOIb30BAaHMEM ammapara MaTeMaTHYECKOro
aHanM3a; IPIMEHATH IIPOU3BOTHYIO U HAXOXKJICHUS HAWIY4IIero PEIIeHNs B IPUKIAJHBIX, B TOM YHCIIe
COLMAIbHO-9KOHOMHYECKHX M (DM3WYIECKUX 3a/7adax; HaXOMUTh IUIOMIAgH W 00BEMBI (UTYp C MOMOIIBIO
MHTETpana; MPUBOIUTH MPUMEPsl MaTEMAaTHYECKOIO MOJENMPOBAHUS C MOMOIIBI0 An(hepeHIHaTBHBIX
ypaBHEHHH

YMeHue oneprupoBaTh MOHATHIMH: rpaduk QyHKINH, 00paTHAs QyHKITHS, KOMIIO3HIIHS PYHKITUH, THHSHHAS
(byHKIMSA, KBaApaTHYHAs (QYHKINS, pallioHabHAs QYHKIUS, CTeNeHHAas (DYHKIUsS, TPUTOHOMETPHYCCKUE
GbyHKITHH, oOpaTHbIe TPUTOHOMETPHUYECKUE (dbyHKINH, MmoKaszaTelbHast
U Jorapudmudeckas GYHKIHH, YMEHHE CTPOUThH T'padUKd W3YUEeHHBIX (YHKIMH, BBITIOTHATH Mpeodpa3o-
BaHus TpaduKoB (YHKIHHA, HCIONB30BATh TpadUKHU IS W3Y4eHHs MPOIECCOB U 3aBHCHMOCTEH, MpU
pelieHnd 3a/a4 U3 JPYruX y4eOHBIX MPeIMETOB M 3a7a4 U3 PealbHOM JKU3HU; BBIpaKath (GopMmyrsaMu
3aBUCHMOCTH MEKILY BEIIUYUHAM; HCIIOJIb30BATh CBOIiCTBa
u rpaduku byHKImit Ut peleHus ypaBHEHUIA, HEpPaBEHCTB " 3amad
C HapaMeTpamiu; n300pakaTh Ha KOOPIMHATHOW MJIOCKOCTH MHOKECTBA PEIICHUI yPaBHEHUH, HEPABEHCTB U
HX CHCTEM

YMeHue peratb TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YMCJI€ Ha MPOLIEHTHI, 0JIM U YacTH, Ha ABM)KEHHE,
paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJIOTH, 3aJadd W3 OOJACTH YIPaBICHUS JTHYHBIMA U CEMEHHBIMU
(MHAHCAaMM); COCTABIATH BHIPAKEHHS, YPAaBHEHHS, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3aadyd,
HCCIIEIOBATH TOyYCHHOE PEIICHHUE U OLCHUBATH MPABIONOA00HOCTh PE3yIbTaTOB; YMEHUE MOJCIHPOBATE
pealibHble CUTyallud Ha s3bIKE MAaTEMAaTUKU; COCTAaBJIATH BBIPAXKEHMs, YpaBHEHMs, HEPABEHCTBA M HX
CHCTEMEI IO YCIIOBHUIO 33aJa4l, HCCIICAOBATEH MTOCTPOCHHBIC MOJACIH C HCIONB30BAHUEM amlapaTa anreOpel,
HWHTEPIPETUPOBATD MOJYyYEHHBIN pe3yabTaT

YMeHHEe OmepupoBaTh MOHATHSIMU: CpeJHEE apH(PMETHUECKOe, Me[MaHa, HauOoJbllece W HaWMEHbIIEe
3HA4YCHUs, pa3Max, IUCIEPCHs, CTaHAAPTHOS OTKIOHCHHWE YHCIOBOTO Ha0Opa; yMEHHE W3BICKATh,
HWHTEPIPETUPOBATh MHPOPMALINIO, TPEJCTABICHHYIO B TAOIMIIAX, HA AMAarpaMMax, rpagukax, OTpaskarouyo
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CBOICTBa peaJIbHBIX IIPOLIECCOB U SIBIECHUI; IPEICTABIATh HH(POPMAIHIO ¢ IOMOIIBIO TaOIMIl U TUarpamm;
HCCIIeIOBATh CTATUCTUYECKHE TAaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM I'paUueCcKUX METO0B U 3JIEKTPOHHBIX
CpencTB; rpauyecku HCCIeOBaTh COBMECTHbIE HAOIOAEHHS C IIOMOLIbIO AWArpaMM pPacCeUBaHHUA U
JIMHEWHOM perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: CIy4alHBIN OMBIT U CiIy4aifHOE COOBITHE, BEPOSITHOCTH CIydailHOro
COOBITHSA; YMEHHE BBIUHUCIATH BEPOATHOCTh C HCIOIB30BAHHEM TIpaUUECKHX METONOB; NPUMEHSThH
(OPMYJIBI CIOKEHHSI U YMHOXKEHUS BEPOSITHOCTEH, (hOopMyIly MOTHON BEpoATHOCTH, opMmyny beprymny,
KOMOMHATOpHBIE (aKThI U (POPMYJIBI; OLICHUBATH BEPOATHOCTH PEAIBHBIX COOBITUI; YMEHUE ONEPUPOBAThH
MOHSATHAMU: CIydaiiHas BeIMYMHA, PACIIPEe/ICHUE BEPOSTHOCTEH, MAaTEMaTUIECKOE OXKUJaHHUE, TUCTICPCHS
U CTaH/apTHOE OTKJIOHCHHE CIy4aifHON BETMUMHBL, (PYHKIIMH PACIIPEICIEHHS U INIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEJIbHOTO M HOPMA@JIBHOIO PACHpEACICHUH; yMEHHE MHCIONb30BaTh CBOMCTBA H3YYCHHBIX
pacmpeneleHuil I peIlieHus] 3ahad; 3HAKOMCTBO C IIOHATHSMM: 3aKOH OONBIINX YHCEN, METOIBI
BBIOOPOUYHBIX HMCCICIOBAaHUN; YMEHHE NPUBOIAWTH IPUMEPHl IPOSBICHHS 3aKOHA OONBIIMX YHCEl
B IIPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHHE ONCPHUPOBAThH MOHITUSIMH: COUCTAHHE, IEPECTaHOBKA,
YHCIO0 COYCTaHMM, YHCIO NepecTaHOBOK; OMHOM HbI0TOHA; yMEHHE MTPUMEHSTh KOMOMHATOPHBIE (PAKTHI U
paccyxIeHust s peIlIeHHs 3a7ad; OILCHMWBAaTh BEPOATHOCTU peaJbHBIX COOBITHH; COCTaBISATh
BEPOSTHOCTHYIO MOJIEITb U MHTEPIPETUPOBATH MOTYUECHHBIN pe3ysIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOYKA, IpsAMas, IIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd, BEJIUYMHA
yIiia, INIOCKUH yroi, ABYTpaHHbIN yIoil, TpEXTPaHHbIM yroj, CKpelUBatoIIUeCs IPpAMble, TapajlJIebHOCTh U
NEPIEHAUKYIISIPHOCTD IPSAMBIX U IJIOCKOCTEH, YIOJI MEXy NPSIMBIMH, YTOJI MEXKIY IPAMON U IJIOCKOCTBIO,
yrojl MEXy IJIOCKOCTAMHU, PACCTOSIHUE OT TOUKHU 0 IIJIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMU, PACCTOSIHUE
MEXIy IUIOCKOCTSAMH; yMEHHE HCIOJIB30BaTh INPH PEIIEHHH 3a1ad H3yYCHHBIE (DAKTBI M TEOPEMBI
IUTAHUMETPUH; YMEHHE OICHHBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEIr0 MHpA; CTPOMTH MAaTEMAaTHUECKHE
MOJIEJIM C IOMOIIBI0 F€OMETPUYECKUX IMOHATHH U BEIWYMH, PEellaTh CBA3aHHbIE C HUMU IPAaKTUYECKHE
3aJ1a4uu
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YMeHne omepupoBaTh MOHITHSAMH: IUIOMANb (HUTYpbl, 00bEM (UTYphI, MHOTOTPAaHHUK, MPaBHUIBHBIN
MHOTOTPaHHUK, CEUCHHE MHOTOTpaHHHKA, KyO, Mapajuielienuien, Mpu3Ma, NupaMuna, (Gurypa u Io-
BEPXHOCTH BpallleHus, HWINHAP, KOHYC, map, cdepa, Iomanb chepsl, IIIoMmaab TOBEPXHOCTH THPAMHUHI,
MpU3MBL, KOHYCa, OUJIMHAPA, 00BEM KybOa, MPSIMOYTOIBHOTO MapauIeNenuIena, MUPaMUABL, MPH3MBL,
LUJIMHJpA, KOHYCa, I1apa, pa3BEPTKa MOBEPXHOCTHU, CEUEHUs KOHYCa U LIUIMHIpPA, [TapajulelbHble OCH WIH
OCHOBaHHIO, CEYCHHUE IIapa, TNIOCKOCTh, Kacalomascs ceprl, IIINHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKA, N300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MTOBEPXHOCTH BpAIIEHUS, UX CCUCHUS, B TOM
YHCIe C TOMOIIBIO JIEKTPOHHBIX CPEICTB; YMCHHE IIPHMEHSTH CBOMCTBA T€OMETPHUCCKHX (QUTYP,
CaMOCTOSATENFHO (POPMYITHPOBATH OMPEACTICHUS U3yIaeMBIX (PUTYp, BHIABUTATH TUIIOTE3BI O CBOHCTBAX U
MpU3HAKaX TEOMETPUYECKUX (uryp, OOOCHOBBHIBATH WM ONpPOBEPrarh HX; YMEHHE IPOBOIHUTH
KJIaccHpuKanuioo (GUTyp IO pa3IuYHbBIM [pU3HAKaM, BBITOTHATHE HEOOXONUMEBIC IOMOJTHUTEINHHBIC
MIOCTPOEHUSI

11

YMeHue omepupoBaTh MOHSATHSIMU: BIDKEHHE B MPOCTPAHCTBE, MApalUIeTbHBIA MTEPEHOC, CHMMETPHS Ha
IJIOCKOCTA W B TIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE TOJOOWS, IMONOOHBIC (UIYpHI, YMEHUE
pacro3HaBaTh paBHbIE U MOAOOHBIE (GUrYpbl, B TOM 4YHCIIE B IPUPOAE, HCKYCCTBE, ApXUTEKTYPE;
WCIOJIE30BATh T€OMETPUUECKUE OTHOIICHHUS MPU PEHICHUHU 3a7ad; HAXOAUTh F€OMETPHYCCKHIC BEITHINHBI
(muHa, yrod, momas, 006EM) IIpH PEIICHUH 3a1ad U3 APYTUX YICOHBIX MIPEAMETOB U U3 PEATbHON KHU3HU;
YMEHHE BBIYHCIATh TEOMETPHYCCKIE BETMUMHBI (IJIMHA, YTOJI, UIOMAab, 00bEM, TUIONIAas TOBEPXHOCTH),
WCTONB3YS M3y4eHHBIC (HOPMYIBI U METOABI, B TOM YHCJE: IUIOMIA]b ITOBEPXHOCTH MUPAMUIBI, TPH3MBL,
KOHYca, IIIHHIPA, IUIOMAIE chepsl; 00BEM Ky0a, IIPsIMOYTOIBHOTO MapalIeIeUIea, ITAPAMUAIBL, TIPH3MBL,
[IIMHIPA, KOHyCa, Iapa; YMEHHE HaXOJUTh OTHOIIEHNE 00bEMOB MOJJOOHBIX puryp
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ng;:gg::::;o ob6pasoBaTenbHOM NporpaMMbl cpeaHero obuero o6pasosaHus
YMeHne OIICpUPOBATh NOHATUAMU: IMPAMOYTOJIbHAasA CUCTEMa KOOPpAWHAT, BEKTOpP, KOOPAWHATBI TOYKH,
KOOPAWHATBI BEKTOpad, CyMMa BEKTOPOB, ITPOU3BEACHUC BEKTOPA HAa YHUCIIO, PA3JIOKEHNUE BEKTOpaA 11O 6a3Hcy,
12 CKaJIApHOC MNPOU3BCACHUEC, BCKTOPHOC IPOU3ZBCACHUC, YI'OJl MEKIAY BCKTOpaMH; YMCHUC HCIIOJIb30BATh
BeKTopHLIﬁ u KOOpZ[I/IHaTHHﬁ METOA MJid PCUICHUA T'COMETPUYCCKUX 3adad U 3aJa4d APYrux yqe6H1>1x
PCAMETOB
YMeHI/Ie BI)IGI/IpaTL HO)Z[XOILSIH_[I/Iﬁ MEeToa AJIsd pemeHI/m 3aa4u,; IIOHUMaHUEC 3HAYMMOCTH MAaTEMAaTHKU B
13 I/ISy‘IeHI/II/I HpI/IpOJIHLIX 158 O6IHCCTB€HHI>IX l'[pOLleCCOB u HBHBHHﬁ; yMeHI/Ie pacno3HaBaT1> HpOHBHeHI/IC 3aKOHOB

MaTEMAaTUKU B HUCKYCCTBE, YMEHUE INPUBOJUTH IPUMEPbl MAaTEMATUYECKUX OTKPBITUN pPOCCUHCKON U

MUPOBOM MaTEMaTU4YECKONH HAyKH




[NEPEYEHb 3JIEMEHTOB COAEPXXAHUA, IPOBEPAEMBIX HA EI'D [10 MATEMATHUKE

Kopn MpoBepsieMblii 31eMEHT coAep)KaHUs
1 Yucna 1 BEIYKCICHUS
1.1 Harypanbubie u uensie uncna. [I[pu3Haku I1eIMMOCTH LENbIX YUCEN
1.2 ParmonansHbie uncna. OOBIKHOBEHHBIC U IECATHYHBIC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE IEPUOITUECKHIE APOOU
1.3 ApudmMeTndecKuii KOpeHb HATypaJbHOM cTeneHu. JleficTBUs ¢ apu(pMETHUECKUMU KOPHIMHU HAaTYPalIbHON CTEIICHN
1.4 CrenieHs ¢ nebIM mokaszarteneM. CTeneHb ¢ paloHaIbHBIM MoKa3aTenaeM. CBoiicTBa cTeneHn
1.5 CuHyc, KOCHHYC U TAHT'€HC YUCIIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC, ApKTaHT€HC YHCIOBOT0 apryMeHTa
1.6 Jlorapu¢m uucna. JlecsITHIHBIE 1 HATYpaNbHBIE JIOTAPH (MBI
HelicTBuTenpHbIe Yucaa. Apu(pMETHIECKHE ONEpallud C JCHCTBUTEIBHBIMU uncaaMu. [IpuOmmkéHHbIe BEIUMCICHUS,
17 IIpaBuJIa OKPYIJIEHUs], IPUKKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUN
1.8 [IpeobpazoBanue BIpaskeHUH
1.9 KomrmnekcHbie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie u qpoOHO-paMOHANILHBIE YPABHECHUS
2.2 Uppaunonansable ypaBHEHUS
2.3 TpuroHoMeTpuyecke ypaBHEHUS
2.4 [TokasaTenpHBIE U IOTAPHPMUIECKUE YPAaBHEHHUS
2.5 Lenpie u qpoOHO-pallMOHAIILHBIC HEPABEHCTBA
2.6 Uppaunonansable HEPaBEeHCTBA
2.7 [okasarenpHbIe U TOTapHPMUIECKIE HEPAaBSHCTBA
2.8 TpuronoMmerpruyeckre HepaBeHCTBa
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUM U HEPAaBEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 |Matpuua cucteMsl JIMHEHHBIX ypaBHeHUN. OnpenennTesb MaTpULbl
3 OyHKIMU U rpaduKu
OyHKIMA, cnocoObl 3amanus QyHknud. ['paduk ¢yHknuud. BzamMHO oOpaTtHble (QyHKIMH. YETHBICE M HEUETHBIC
3.1 ¢yskmn. [epuonudeckue GyHKIAN
OOnacTe ompeneneHdss W MHOXKeCTBO 3HaueHWH ¢yHKmmd. Hymm ¢yskmumm. [IpoMeXyTKE 3HaKOIIOCTOSHCTBA.
32 [IpomexxyTKE MOHOTOHHOCTH (YHKITHH. MaKkCHMyMBbl 1 MUHUMYMBI QpyHKIMH. Hanbomnpiree 1 HanMEHbIIee 3HAYCHIE
(HYHKITMH Ha TPOMEXKYTKE
CrenienHast pyHKIMS ¢ HATYpaIbHBIM U IENBIM MokazateneM. E€ coiicTBa u rpaduk. CBolicTBa U rpaduk KOpHS n-0i
33 CTENCHH
34 Tpuronomerpudeckue GyHKINH, UX CBOHCTBA U TpaduKu
3.5 [TokazaTenpHas 1 Jorapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKn
3.6 Touku pa3peiBa. ACHMIITOTHI TpadukoB pyHKni. CBoMcTBa (QYHKINI, HEMPEPHIBHBIX HA OTPE3KE
3.7 [MocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TOCIEIOBATEIEHOCTEH
3.8 Apudmerndeckas U reoMeTprdeckas nporpeccur. GopMyna CI0KHBIX MPOLIECHTOB
4 Hayana maremaTHueckoro aHaimsa
4.1 [ponseomnas Gyukmu. [Ipor3BogHbIC TEMEHTAPHBIX (PYHKITHIA
ITpuMeHeHne MPONU3BOAHOM K MCCIeOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxkneHnne HanOoIbIIero
4.2 Y HAMMEHBIIETO 3HAYCHUS (PYHKIIMU Ha OTPE3Ke
4.3 [TepBooOpasuas. MuTerpan
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5 MHOXecTBa U JIOTHKA
5.1 MHO)XeCTBO, onepariy Hax MHOXecTBaMHU. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnucaTenbHas CTAaTUCTHKA
6.2 BeposTHOCTH
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 IIpsiMble U NJIOCKOCTU B IIPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTH BpAIICHUS
7.5 KoopanHaTel 1 BEKTOPEI

YYEBHO-METOANYECKOE OBECINEYEHVE OBPA3OBATEJIbHOIO
MPOLIECCA

OBA3ATEJIbHbIE YYHEBHbIE MATEPUAJIbI U1 YHEHUKA

MaTemaTtuka: anrebpa 1 Hayana MaTeMaTU4eCKoro aHanusa, reometpus. F'eometpus,
10-11 knaccbl/ AtaHacsH J1.C., byty3os B.®., Kagomues C.b. u apyrue,
AKUMOHepHoe 06uecTBo «M3aaTtenbcTBo «[poceelleHne»

METOANYECKUE MATEPUAJIbI A1 YYUTENA

N3yueHne reometpun B 10-11knaccax. Knura ans yuntens. CaaksH C.M., byTy3oB
B.®. 4-e u3a., aopab. - M.: NMpoceeleHne, 2024. - 248 c.

MeomeTpusa. 10 knacc. Auaaktudeckme matepmansl. 3uB B.I.  10-e mu3g. - M.:
MpoceeweHne, 2024. - 159 c.

leomeTpua. 11 knacc. Anaaktudeckme matepuansl. 3uB bB.I. 10-e u3g. - M.:
MpoceelleHne, 2024. - 128 c.

leomeTpusa. 10-11 knaccbl. 3agadn Ha rOTOBbLIX YepTexax Ans NnoarotoBkn K EM3.
banasH 3.H. P. Ha/[.: 2024. - 217 ¢
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