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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB T'yMaHUTApHOro IuKia. [TockonbKy joruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUIaTb U ONPOBEPIaTh TI'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE WHIMBHyalbHBIX CIIOCOOHOCTEH OOy4yarolMXCsl NpU H3yYEHUM TEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMAaTHKa» 4Yepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCcTBUH, CHenn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIEUIHOTO MPO(ecCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KYJIbTYpPHI U (HOpMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHHUS O TNPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYECKHUX MOJEIISX, O3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara no paszaeny «CrepeomeTpus» y4eOHOTO Kypca reOMETpHUH;

(dbopMHpoBaHUE YMEHHS BIaJI€Th OCHOBHBIMHU IMOHITUSMU O POCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE WX MPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUs 3a1a4;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OpMUpOBaHNWE MOHMMAHUS POJIM AKCHOMATHKU MpPHU MPOBEACHUU
pacCyXIEHUI;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTEeIbCTB M AJTOPUTMOB pEILIEHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE pACCYKIEHUS B XOAE pPELICHUS
CTEpPEOMETPUYECKUX 33Jad W 3aJad C [PaKTHUYECKUM cojepxaHue™m, (opMUpOBaHUE
MpEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B ITPOBEJEHUH I€AYKTUBHBIX PAaCCYyXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcsi, MO3HAaBATEIbHOW AaKTHMBHOCTH, MCCIEI0BATENbCKUX YMEHHUH, KPUTUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3Y4eHHUIO T€OMETPHH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HEHHBIX CHUTyallUAX M TP HU3YYECHUH JPYTUX Y4EOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyalluid, HCCIEAOBaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIepKaTeIIbHBIMU JTUHUSAMH yueOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBISIOTCS: «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHHUKN», «Tena BparieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMHM T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIICT ~ OPraHMW30BaTh  OBJIAJCHHEC TCOMETPUYSCKUMH  TOHATHUSAMH ¥ HAaBBIKAMU
MOCIIEAOBATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yUYaroINXCcs, pacupsis
U yrayOusis e€, 00pas3yst IpoYHbIe MHOXKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
COCTaBIIAIONIECH yueOHOTO mpenmMeTa «MaremaTukay;,

HOJATOTOBUTH OOYUYAIOMIMXCSl K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoANUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 vaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IApajuleIbHbIE IPAMbIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTh TPEX
IPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOcKOoCcTH. [lapamiensHO€ MW LEHTpAJIBbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MApajIeIbHOTO POEKTUPOBAHMSL.
N300paxkenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE  IPSAMOM M IJIOCKOCTH:  NEPIEHIMKYJISAPHBIE IpPsMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHue. [lepneHAuKyIsap M HAKIOHHBIE: PACCTOSHHE OT TOYKH O
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYyphl Ha IIOCKOCTb.
IlepneHquKyISIPHOCT TUIOCKOCTEH: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIocKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTIuibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPaHHBIN YIoJl, JIMHEWHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHuororpanHuKu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyailluime Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojipHasi NUpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTOJIbHAS TUPaMK/Jia U TPaBUWIIbHBIN TeTpasp, KyO. [lpencrasnenue o
[IPaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa’Ap, JOAEKAdIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60okoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomanas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
IpaMUbl, TEOPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOIPDAaHHHKE: CHMMETPHUS IapajUleNeNnNe]a, CUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIOXHO HAIPABICHHBIE BEKTOpBHI. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uciIo. [IonsAaTHEe KOMIUTaHApHBIE BEKTOPHI. I [pM3HaK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEICHUE BEKTOPOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0ydYarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUasi 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHH, BOCIPUUMYUBOCTh K MaTEMAaTHUECKUM acIeKTaM
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEPEC K pasIudHbIM chepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYphl, TOHUMAHUE BIUSHUS COIMAIHHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
J100abHOTO XapaKTepa 3KOJIOTUYECKUX MpobiieM, OpueHTAIHsI Ha TPUMEHEHNE MaTEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00J1aCTH OKpY’Kalollel cpeibl, IIIaHUPOBaHUE MOCTYIKOB U OLEHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IIO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MAaTEMaTHUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U IpPeoOpa3oBbIBATh CYXKJIEHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, MpeayaraTb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
OPOTHBHOTO), BBICTPAUBaTh aPryMEHTAllUIO, TMPUBOJIUTH MPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHMs, ((OPMYJINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh 0000IIEHUS U BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JEPUIMTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Uil OTBETAa HAa BONPOC M JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];



CTPYKTYpUPOBaTh HH)OPMALIUIO, TIPEJICTABIATE €€ B PA3IMYHBIX (hopMax, HIUTIOCTPHUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYyIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIN HHTEJICKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yNbTAaTa IIEJIU U YCIOBUSIM, OOBSCHATH MPUYUHBI TOCTHKEHUS
WIA HEJAOCTHXKEHHMS pe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OICHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHON palOThI, paclpeneisTh BHIbI paboT, JOrOBapHBAaThCs, OOCYXKAATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHI M KOOPAMHUPOBATH CBOU JCUCTBUS C APYTUMH
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI TPOIYKT MO KPHUTEPHSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHIMU CTEPEOMETPUH MIPH PEIICHUU 3a7a4 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
TEOMETPUYECKUX 3a7ay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, PAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HNOHATHSAMM, CBS3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U INIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pACHO3HABATH OCHOBHBIC BMJIbI MHOIOIDAaHHHMKOB (Tpu3Ma, MUPaMUAA,
HpSMOYTOJIbHBIN Mapasienenunes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHITHUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapaJljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTHUpOBaHue (GUryp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHHKOB Pa3IMYHBIMU METO/IaMH, BBIIOJHATH (BHIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAJM TIOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, IUPAMUIA),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJIHO ONEPUPOBAThH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pelmaTre 3aJa4d Ha JOKAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHWH W HaXOXACHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHBIE METOAbl IpPH  pELICHUU
MaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSATH MPOCTEUIINE TPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKATh, TPEOOPa30BBIBATH U MHTEPIPETUPOBATH MH(GOPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBieHHYIO Ha YepTeKaxX U pUCYHKaX;

MPUMEHSTDH MOJIyY€HHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBAThH peallbHbIE
CUTyallud, TPUMEHATh W3yYEHHbIE TIOHATHUS B IMPOLECCE IIOMCKAa pPELIEHUS
MaTeMaTHYecKu cHOpMyTUPOBAaHHON MPOOIEeMbl, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penath NpakTUYECKue 3a/1a4H,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYMH;

UMETb IPEACTABICHUS 00 OCHOBHBIX ITaNax Pa3BUTUSA T€OMETPUU KaK COCTAaBHOM 4acTu
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe
n/m MPOrpaMMblI Bcero o0pa3oBaTeIbHBIE pecypchl
padoTshI
1 Brenenue B ctepeoMeTputo 23 1
) B3anMHO€ pacoioKeHue IPSIMbIX B 6 1 https://ege.sdamgia.ru/
MPOCTPAHCTBE
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B g https://ege.sdamgia.ru/
POCTPaHCTBE
4 [TeprieH MK YIAPHOCTD MPSIMBIX H 25 https://ege.sdamgia.ru/
IUIOCKOCTEH B MPOCTPAHCTBE
5 VIJIB ¥ PACCTOSHHS 16 1 https://ege.sdamgia.ru/
6 MHOrOrpaHHHKH 7 1 https://ege.sdamgia.ru/
7 BexkTops! B mpocTpaHcTBE 12 https://ege.sdamgia.ru/
g [ToBTOpenue, 0600IIEHNE U CHCTEMATH3AIIHS 5 ) https://ege.sdamgia.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KoanuyecrBo yacos DJIeKTPOHHBIE
- Tema ypoka KonTpoibHbie (undposbie)
n/n Bcero
padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 OcHoOBHbIE IpaBUIIa U300pAKEHUS HA PUCYHKE INIOCKOCTH, apalIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS cTepeoMeTpHUH: TOUYKA, PsiMast, INIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbIE IpaBUIIa U300pAKEHUS HA PUCYHKE IJIOCKOCTH, apajlieIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka
3 [onsaTHs: Mepecekarmuecs MIOCKOCTH, IEPECEeKAIONIUecs MpsiMast U 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO
4 [ToHsTHSA: IEpeceKaroNIUecs MIOCKOCTH, MIEPECEKAIONIUECS PsIMast U 1 https://ege.sdamgia.ru/
IUIOCKOCTB; TIOITYIPOCTPAHCTBO
5 MHororpaHHHKH, H300payKeHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX QHTYD, 1 https://ege.sdamgia.ru/
HECYIIECTBYIOIINUX O0HEKTOB
6 MHoOrorpaHHUKH, H300paKEHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://ege.sdamgia.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TEPBBIE CIEACTBUS U3 HUX 1 https://ege.sdamgia.ru/
8 AKCHOMBI CTEPEOMETPUH U MEPBBIE CIECICTBUS U3 HUX 1 https://ege.sdamgia.ru/
AKCHOMBI CTEPEOMETPHH U TIEpPBBIE CIIeACTBUS 13 HUX. CIIOCOOBI 3a1aHus
9 NPSIMBIX U IJIOCKOCTEN B mpocTpancTBe. O003HAYEHUS IPSAMBIX U 1
IIJIOCKOCTEN
N300pakeHne ceueHuil mipaMupl, Kyoa U IPU3MBI, KOTOPBIE TPOXOIST
10 yepe3 ux péopa. M3obpaxkeHue nepeceueHus MmoaydeHHbIX III0OCKOCTEH. 1

PaCKpaHII/IBaHI/Ie IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETAMU




N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

11 yepe3 ux péopa. M3o0paxkeHue nepeceueHus MmoaydeHHbIX III0OCKOCTEH.
PackpanmBanue moCTPOCHHBIX CEYCHHI pa3HBIMU LBETAMH
N300paxkeHue ceueHHid MUPaMUIbI, Ky0a i MPU3MBbI, KOTOPBIC IIPOXOIAT

12 yepe3 ux péopa. M300paxkenune nepecedeHrs NOMyICHHBIX MIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN PA3HBIMU L[BETaMU
N300paskeHue ceueHuil mupaMubl, Kyoa U IpU3MbI, KOTOPBIE TPOXOIST https://ege.sdamgia.ru/

13 uepe3 ux péopa. M300paxeHue nmepecedeH s MOy IeHHbBIX MTOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEYCHH Pa3HBIMHU [BETAMH

14 Mertopx crie10B JUIs IOCTPOCHHSI CEUCHHIA https://ege.sdamgia.ru/

15 Merton cnez[ouB IUIsL IOCTpOCHUs ceueHuit. CBOICTBA TIEPECCUCHHI TIPSIMBIX https://ege.sdamgia.ru/
U IJIOCKOCTEH

16 Merton cnez[ouB IUIsL IOCTpOCHUs ceueHuit. CBOICTBA TIEPECCUCHHI TIPSIMBIX https://ege.sdamgia.ru/
U IUIOCKOCTEH

17 [TocTpoeHue ceueHuit B mupamuie, Kyoe mo TpéM Toukam Ha péopax. https://ege.sdamgia.ru/
Co3nanue BEIHOCHBIX Y€PTEKEH M 3aIKCh [IArOB MOCTPOCHUS

18 [TocTpoenue ceyeHnii B mupamue, Kyoe mo TpéM Toukam Ha péopax. https://ege.sdamgia.ru/
Co3anue BBIHOCHBIX YE€PTEIKEH M 3aIMCh [IIAr0B MOCTPOCHHUS

19 [TocTpoenue ceyennii B mupamue, Kyoe mo TpéM Toukam Ha péopax. https://ege.sdamgia.ru/
Co3aHue BBIHOCHBIX YePTEKEH M 3alKCh [IaroB MOCTPOCHHUS

20 [MocTpoeHnue ceueHuit B mupamue, Kyoe mo TpéM Toukam Ha péopax. https://ege.sdamgia.ru/
Co3nanue BEIHOCHBIX Y€PTEKEH M 3aIKCh [IArOB MOCTPOCHUS

21 IToBTropenue miaanuMeTpuu: Teopema o MPOMOPIIMOHAIBHBIX OTPE3Kax. https://ege.sdamgia.ru/
[TogoOue TpeyroJbHUKOB

27 [ToBTopenue mianumerpun: Teopema MeHenasi. PacueTsl B cedeHHIX Ha
BBIHOCHBIX YepTexax. VIcTopus pa3BUTHSI IUIAHUMETPUH U CTEPEOMETPUN

23 KonrtponsHas padora "Akcrnomsl crepeomerpun. CeueHus"




B3aunMHuoe pacnonoxxenue npsaMbix B mpocTpancTBe. CKpeluBaronmecs

24 npsmble. [IpusHaky ckpemuBaromuxcs npsamsix. [lapannensHabie npsMele B
IIPOCTPAHCTBE
TeopeMa 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSMOM NapaJlIeIbHON

o5 JAHHOM MPSIMOMU, MIPOXOAILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKALIEH
Ha JaHHOU npsAMou. Jlemma o nepecedyeHuu napajienbHbIX IPSIMbIX
IJIOCKOCTBIO

26 [TapamrenpsHOCTB Tpex MpsAMBIX. TeopeMa 0 TpEX napajlIeIbHbIX IPSIMBIX.
TeopeMa 0 CKpemMBarOMUXCS MIPSAMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapalJIeIbHOTO
poeKTHUpoBaHus. M300paxeHne pa3HbIX GUryp B apajuieiabHON NPOEKLUU

28 [leHTpanbsHas NpoeKLys. YTOJI C COHAIIPABIECHHBIMU CTOPOHAMU. YTOJI
MEXy IPSAMbIMU

29 3asauM Ha JOKa3aTeJIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE
[TonsATHS: MapaIENnbHOCTh NPSAMOM U IIJIOCKOCTHU B IpocTpaHcTBe. [Ipu3Hak

30 [apaJuIeIbHOCTH MPSIMOU U TUIOCKOCTH. CBOWCTBA NapajuIeIbHOCTH MIPSIMON
U TUIOCKOCTH

31 I'eomeTprueckue 3a1a4n Ha BBIYUCIICHUE U TI0KA3aTENBCTBO, CBSI3aHHBIE C
MapaJUIEIbHOCTBIO MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoeHne ceuenus, MPOXOASIIETO Yepe3 JaHHYIO IIPSMYIO Ha YepTEkKE U
MapaIebHOTO IPYroi npsamoil. Pacuér oTHomeHui

33 [MTapannensHas npoeKuys, IPUMEHEHHUE [T TOCTPOSHUS CeUeHHH KyOa 1
napajuienenunena. CBolcTBa napaieienuIena u Mpu3Mbl

34 [TapannensHbie ockocTH. [IpU3HaKK NapanieabHOCTH JBYX MIOCKOCTEN

35 Teopema o0 mapamienbHOCTH U €IUHCTBEHHOCTH INIOCKOCTH, TPOXOAIIEH

gepe3 TOUKY, He IPUHAJIEKAILYI0 TaHHOU TNIOCKOCTH U CIIEACTBUS U3 HEE




CaolicTBa napamuienbHbIX INIOCKOCTEN: O MapaJljIeIbHOCTH MPSMBIX

3 nepeceyeHus pH MepeceYeHuH JIByX MapajliebHbIX IJIOCKOCTEN TpeThel

CBolicTBa mapauIeIbHBIX INIOCKOCTEH: 00 OTpe3Kax MmapajuiebHbIX https://ege.sdamgia.ru/
37 NPSIMBIX, 3aKITIOUEHHBIX MEXK/Y TapaJlIebHBIMU TIOCKOCTSIMH; O

NepeceueHU N MPSIMOH C IBYMS TApAILJICTbHBIMU TIOCKOCTSIMH
38 [ToBTopenue: Teopema ITudaropa Ha mmockocTu https://ege.sdamgia.ru/
39 IToBTOpEHUE: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://ege.sdamgia.ru/
40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapajlIeIeIuIe a https://ege.sdamgia.ru/
41 Boruncnenue JUIMH OTpE3KOB B KyOe U MPSMOYIOJIbHOM MapalljiesieuIesie https://ege.sdamgia.ru/
42 [leprieHANKYIAPHOCTD npﬂMofI u mockocTy. Ilpu3nak

NEePIEHAUKYIIIPHOCTH MIPSIMOI U IJIOCKOCTH
43 [lepnenuKyIsIpHOCTD Hps[MofI u mockocty. [Ipnu3nak

MEPIIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH
44 Teopema o cyiiecTBOBaHUN U €JUHCTBEHHOCTH MPSIMOH, MPOXOASIIEH

gepe3 TOUKY MPOCTPAHCTBA M MEPIIEHANKYISPHON K TNIOCKOCTH
45 [TnockocTy U neprneHAUKYISIpHbIE UM IPSIMbIE B MHOTOIpaHHUKaX
46 [TnockocTy 1 MEepIEeHANKYISIPHBIE M PSIMbIE B MHOTOTpaHHUKaX
47 [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHMKyaspa U3 TOYKH Ha

PSIMYIO
48 [Neprienaukysip u HaknoHHast. [locTpoeHne mepneHIUKYIsIpa U3 TOYKH Ha

MPSIMYTO
49 Teopema o Tpéx nepneHaAuKysipax (mpsimast 1 oopaTHasi)
50 Teopema o Tpéx nepneHAUKYIApax (MpsiMast ¥ oOpaTHAst)
o1 VYroa Mexay CKpelrBaroIUMUCA MPSIMbIMU




[Touck nepreHIMKyIApHBIX IPSIMBIX C IOMOIIBIO IEPIIEHIUKYIIAPHBIX

52 .
IUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 IToctpoenwue cevquHﬁ Ky0a, MPU3MBI, IPAaBUIBHOM MUPAMUIBI C TOMOIIBIO https://ege.sdamgia.ru/
OPTOTOHAILHOMN TPOEKIHH

55 [MocTpoenue cciquHﬁ KyOa, PU3MBI, IPABUIBHON MHPAMHUIBI C TIOMOIIIBIO https://ege.sdamgia.ru/
OPTOrOHAJBHOMN MPOCKIIUH

56 CummeTpus B IPOCTPAHCTBE OTHOCHTENBHO IJIOCKOCTH. [1mockocTH https://ege.sdamgia.ru/
CHMMETPHIi B MHOTOTPaHHUKAX

57 [Tpu3HaK nmeprneHIuKyIIPHOCTH IPAMOI U TNIOCKOCTH KaK CIICACTBUE https://ege.sdamgia.ru/
CUMMETPHHU

58 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH 10 INIOCKOCTH

59 [TpaBuIbHBIC MHOTOTPAHHUKH. PacuéT pacCTOSHUI OT TOYKH 0 TFIOCKOCTH

50 Crioco0bI OMYCTUTH HEPIICHIUKYIISPBI: CHMMETPHSI, CIBUT TOYKH TI0
MapajuIeIbHON IPSIMOU

61 CABUT 10 HemapaJuIeNbHOM IPAMOil, H3MEHEHHE PacCTOSIHUI

62 KoHnTposbHas padora "B3anMHOe pacrionokeHHe MPSIMBIX U IIOCKOCTEH B
npocTpaHcTae”

63 [ToBTOpEHNUE: YrOJI MEXIY MPSIMBIMH Ha TUNIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYTrOJILHHUKE, TEOpeMa KOCHHYCOB

64 [ToBTOpEeHNUE: YroJ MEXKIY CKPELINBAOIIMMUCS TMPSIMBIME B IIPOCTPAHCTBE

65 ['eoMeTpUYECKHE METO b BBIYUCIICHUS yTiIa MEXK/Ty TIPSIMBIMU B
MHOTOTPaHHHKAX

66 JIByrpanHb1i yroy. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yria

67 [MeprienaukynspHbie mwiockocTH. CBOMCTBA B3aMMHO MEPICHANKYISIPHBIX

IJIOCKOCTEN




[Ipu3Hak nepneHauKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IIpsMOi

08 HepecevdeHus IBYX IUIOCKOCTEH MepreHANKYISIPHBIX TPEThEeH IIIOCKOCTH 1

69 [IpssmoyronbHbIN Napasuienenunes; Kyo; n3MepeHus, CBONCTBa 1
NPSIMOYTOJIBHOTO Mapajuiesenumneia

20 Te?peMa 0 JMaroHaJId IPSMOYTOJILHOTO Mapajule/IeUIeIa H CIEICTBHE U3 1 https://ege.sdamgia.ru/
Heé

7 CrepeoMeTpUYeCKUe U PUKIIAHBIC 3a1a49H, CBSI3aHHBIC CO B3aUMHBIM 1 https://ege.sdamgia.ru/
pacnoaokeHNeM IPSMBIX U IUIOCKOCTH

79 [ToBTOpEHUE: CKPEUIMBAIOIINECS PSIMBIC, apaJLICIbHbIC TNIOCKOCTH B 1 https://ege.sdamgia.ru/
CTaHJAPTHBIX MHOTOTPaHHUKAX

73 ITapa mapaiiensHbIX IOCKOCTEN Ha CKPENUBAOIINXCS IPSIMBIX, 1 https://ege.sdamgia.ru/
PacCTOsTHUE MEXy CKPELIMBAIOIMINMUCS PSMBIMH B TIPOCTBIX CHTYAIUIX

74 PaccrosiHre OT TOYKH /10 TIIOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TUIOCKOCTH 1 https://ege.sdamgia.ru/

75 Brrunciienue paccTostHui Me)IfI[y CKPELIMBAOIIUMHUCS IIPSIMBIMH C 1 https://ege.sdamgia.ru/
MIOMOILBIO NEPIIEHIUKYISAPHON MI0CKOCTH

76 TpéxrpaHHblil yroy, HEpaBeHCTBA [l TPEXTPaHHBIX yrioB. Teopema 1
[Tugaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yria

77 DneMeHTHl chpepruuecKoil reoOMeTpum: reoIe3nUecKre JIMHUM Ha 3emiie 1

78 KonTpomnbHas padota "Yrisl u paccrosHus" 1

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHHK M €T0 3JIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [lpaBuibsHas nupamuaa 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npu3ma 1

82 [Ipsmoit mapasuienenunesn, NpSMOYTOJIbHBINA NapaysieNenunes], Kyo 1

83 Brinykiibie MHOTOrpanHuku. Teopema Ditniepa 1

84 Brinyxiible MHOrorpanHuku. Teopema Oitnepa. [IpaBunbHble 1 1

MOJIYIIPAaBUJIbLHBIC MHOTOTpaHHHUKN




85 KonrponsHas pabora "MHOrorpaHHUKH" 1
86 [TonsTHE BEeKTOpA HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEeKTOpOB 1
88 PazHOCTh BEKTOpPOB 1
89 [TpaBusno mapamnenenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Pasnoxenne BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIUX B OHOMN 1
TUIOCKOCTH
92 CkaisipHOE TIpOU3BEICHUE 1
93 Brruuciienue yria Mex.y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O0600611eHre U cucTeMaTu3alys 3HaHu! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBast KOHTpoJIbHASA paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I'eomerpus. 10 — 11 kmaccsl : yue0. a1 001eoopa3oBaT. yUpekIeHU : 0a30BbIN 1

npodun. yposuu / [JI. C. Atanacsn, B. @ . byry3os, C. b. Kanmomues u ap.] - [IpocBemenue

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

e  U3yuenme reomerpun B 10-11 xiaccax: meroa. pekomenganuu K yueo. / K. mis
yautens / [C.M. Caaksn, B.®. Byry3os]. — 2-¢ u31. — M.: [IpocBemnienue
e [loypounsie pa3paboTku 1o reomeTpuu, 10 kiace, tupdHepeHuupoBaHHbIHN MOIXO : B
OMOIIIh MKoJIpHOMY yuuTento / K yueonomy komrmiekry JI. C. Aranacsiaa u n1p./ [B.
A. Aposenko]. — M.: BAKO
e 3us, b.I'. lunaktraeckue matepuansl o reomerpun uist 10 ki1, [Tekcr]/ B.I'. 3uB.- M.:

IIpoceemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.fipi.ru (caiit ®enepanbHOTO HHCTUTYTA MEAArOTUIECKUX U3MEPEHUN ).

3. www.math.ru (MHTepHET-IOAEPIKKA YUUTENECH MaTeMaTUKH).

4. www.mccme.ru (callT MOCKOBCKOIO ILIEHTpa HENpPEephIBHOIO MaTeMaTHYECKOTro
o0Opa3oBaHUs)

5. www.school.edu.ru (Poccutickuii 001eo0pa3oBaTeabHBIN MTOPTA).

6. www.pedsovet.org (Bcepoccuiickuit IHTEepHET-TICICOBET)

7. WWW.it-n.ru (ceTb TBOPYECKHUX YUHUTEICH)

8. http:// mat.1september.ru (caiiT razeTsl «MaTeMaTHKa)

9. http:// festival.lseptember.ru (dpectuBane men. maenr «OTKpHITHI ypok» («IlepBoe
CEHTAOPA»).

10. www.exponenta.ru (0Opa3oBaTeIbHbI MAaTEMAaTHUYECKH CANT).

11. www.math.ru/lib (3;mekTpoHHass MaTemaTtuuyeckas OHMOIMOTEKa).

12. http:/school.collection.informika.ru (eannas koyuekus HUPPOBLIX 00pa3z0BaTEIbHBIX

pecypcoB).


http://www.school.edu.ru/
http://www.pedsovet.org/
http://www.it-n.ru/
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