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COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemnBaromuxcs npsaMbiX. [lapanenbHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauUIEIbHOCTh TPEX
IPSAMBIX, [APAUICIBHOCTh NPSIMOM M IIOCKOCTH. [lapajuienbHOE W LEHTPAIBHOE
POEKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIBHOTO MMPOSKTUPOBAHHMS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajlieNbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbl HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSAMBbIE MApaUIe]bHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHAUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAacCTOSHHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTD.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKocTer. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JBYIpPaHHOro yria. TpéxrpaHHbli M MHOTrorpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMel. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KpaTyaillime Nyt Ha NOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, IpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOAEKAdIP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHainu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJITHON MOBEPXHOCTHU MPSIMOI PU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsAMOM mpusmbl. [Inomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesIeNuIena, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIbHON TUPAMHUIBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIECHHBIC BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIIOKEHHWE W BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOMCTBA c10KeHUs BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHHMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.

[ToHATHSA: LWIMHApPUYECKAs IOBEPXHOCTb, KOHHYECKAs IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, 00pa3yroIre MoBepxHOCcTel. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHus Ha II0cKocTH. Pa3BépTka nninHapa u konyca. Cummerpus chepsl
U 1Iapa.

O6béM. OcHoBHblE cBolicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMONM M HAKIOHHOM MPU3MBI, LMIUHAPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHnanmu Tten BpalieHUss M MHOrOorpaHHukoB. llpu3ma, BhnucaHHas B LMJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThIO. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanbr MOBEPXHOCTH LMIMHIpPA, KOHYcCa, IUIomangs cepsl u e€ dacteid. IlomoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOIIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3zoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceueHU MHOTOTPAaHHUKOB M TEJl BpAIICHMs: CEYEHHA IWIMHAPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (TmapajjiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MMOCTPOCHUS CEYEHMM: METOJ] CJEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEN MIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannu HaJx BEKTOpaMu. BeKTOpHOE yMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXeHHsA. [IpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpU
pEILIEHNN TEOMETPUUYECKUX 3a/1ay.

J{BH2KeHHS B IPOCTPAHCTBE

Jewxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)KCHUH. Buabl IBM)KEHMII: NMapauIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHasi CHMMETpPHS], TOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanus nogobus. Ilpsmas u chepa
Olinepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOUIEHWE K JIOCTUKEHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE  JIYXOBHBIX  IIEHHOCTEH  pOCCHUHCKOrO  Haponaa, c(hopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKH U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO;

6) TpynoBoe BocnuTanue:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30oBaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYNbTYphl, TMOHUMAHUE BIHUSHUSA COILMATIBHO-
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 cpe/ibl, IIaHUPOBaHUE MOCTYIKOB U OLEHKU
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOLLEH CPEJIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISIBJISITH M XapaKTEpPH30BaTh CYHIECTBEHHBbIC MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKICHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIlMIO, TPUBOJUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

MCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE MPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBAaTh KMCKOMOE M JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBICHHS, IMPOIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMyIIUpOBaTH 00OOIIECHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TMPOIIECCa, a TAK)KE BBIABUTATH MPEIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIPOC U IS
pelIeHus 3a/1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THUIIOB, aHAJU3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  Cc(HOpMyITUPOBAaHHBIM
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 OOCYXICHHSI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH 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
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAMHUPOBATH CBOU JCUCTBUS C APYTUMHU
YJIeHAMHA KOMaHJbI, OLICHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI TPOIYKT MO KPHUTEPHSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0yyaromuiicst 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 BHJIbI MHOI'OIDAaHHHMKOB (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 MTPOEKTUPOBaHKE (GUTyp 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 TOBEPXHOCTEHl MHOTOrpaHHMKOB (IIpU3Ma, MUPaMUIa),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM (OpMYIT;

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

CBOOOJIHO ONEPUPOBATh 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
MaTE€MaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;

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

U3BJIEKATh, TPEOOPa30BBIBATH U MHTEPIPETUPOBATH MH(GOPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpercTaBIeHHYIO 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 TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIB30BAHUEM
FeOMETPUUECKUX MTOHITHH 1 TEOpEM, arrapara alreopsl, penath NpakTUYECKue 3a/1a4H,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYMH;

UMETH MpeACTaBIECHUS 00 OCHOBHBIX dTanax pa3BUTHs FT€OMETPUH KaK COCTaBHOM yacTu
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:

CBOGOI[HO OIICPpHUPOBATH IMMOHATHAMU, CBA3AHHBIMHA C HHHHHHqueCKOﬁ, KOHHYECKOU U
chepryecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHHS;

ONnCpupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIAaMHW BPAIICHUA: HUJIWMHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpauleHus (LWIMHIP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
HOJIy4YEHHUs TeJl BpallleHus;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPEPhI U MIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TN BpalleHHs, O00BEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM TE€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U OMHMCAHHBIA OKOJO Cepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TelI;

n300pakaTh M3y4daemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (PHUTYpP: BUJ] CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEI
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIH HA/l BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pemaTh TEeOMETPHUYECKHE 33Jadll Ha BBIYHCICHHE YIJOB MEXAY HpPSIMBIMA U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBM)KEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMXKCHUM;

BBIMOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IapajuIeIbHOM
nepeHoce, EeHTPaIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHUHU, IIPU MOBOPOTE BOKPYT
psSIMOiA, TpeoOpa3oBaHus TOA0OHS;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U T€JI BpaIllEHHs: CeUeHUs IMINHpa (TapajuieIbHO
¥ TIEPIICHUKYISIPHO OCH), CEUEHUs KOHYca (MapasuieTbHbIe OCHOBAHHIO U MPOXO/ISIINE
yepes BEpIIMHY), CEUSHHUsI 11apa;

UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUMH: METOJ CJEI0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHUS, METO/]I IEpPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPIKIACHUS;

OPUMEHATh TeOMETpHuYecKue (aKThl IS pelIeHHs CTepEeOMETPUYECKHX 3ajad,
MPEIOIArafoIIuX HECKOJBKO IIAaroB PEIICHHUs, €CITU YCIOBUS TPUMEHEHHUS 3aJJaHbl B
SIBHOW U HESIBHOU (hopme;

pemarp 3amayd Ha JIOKA3aTebCTBO MAaTEMaTHYECKHMX OTHOIICHWH W HaXOXKICHHE
reOMETPUYECKUX BEJIHYNH;

NPUMEHSATH MPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUUECKUX 3a1a4;

IOPUMEHATh IIOJIyYCHHbIE 3HAHUA Ha MpaKTHKe: CpaBHUBAaTh, aHAJIU3UPOBaTh H
OLICHUBATh PeabHbIE CUTYalluU, IPUMEHITh U3yYCHHbIEC TIOHATH, TEOPEMbI, CBOWCTBA
B IIpolecce IIOMCKAa PEUIeHHs MaTeMaTH4ecKu CcGOpPMYIMPOBAHHOW MPOOJIEMBI,
MOJICJIUPOBATh peaibHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BAaTh TOCTPOCHHBIE



MOJIEJN C MCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHI M Teopem, ammapara aareOpbl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKACHUEM M€OMETPUUECKUX BEIUYNH;
UMETh NMPeACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI
1 BBenenue B ctepeoMerputo 23 1 https://resh.edu.ru/subject/17/10/
Bzanmuoe pacrnonao
2 P PRCHHC TPAMBIX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
ITapannensHO 7|
3 PALIEILHOCTD HPAMBIX 1 IIOCKOCTEH B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Ilepme
4 prt HHHIinﬂpHOCTL TPAMBIX | 25 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEH B IPOCTPAHCTBE
VYTIiabl ¥ paccTosIHUA 16 1 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/17/10/
Bexkrtopsl B ipocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
3 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acos

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne ni/mn KoHTpoJbHbIe
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTshI
1 AHATUTHYECKAS FEOMETPHS 15 1 https://resh.edu.ru/subject/17/11/
5 [ToBTOpeHME, 0000IIEHNE U 15 1 https://resh.edu.ru/subject/17/11/
CUCTEMAaTH3aIus 3HAaHUHN
3 OGbEM MHOFOrpaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena Bpaienus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru/subject/17/11/
KPYTJIBIX TEJ
6 JIBHOKEHHST 5 1 https://resh.edu.ru/subject/17/11/
7 [ToBTOpenue, o600IIeHNE U 17 5
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne Tema KoanuecTtBo  Buabl nefiTeILHOCTH DJIeKTPOHHbIE
ypoka akajeMuuec nugpoBbie
n/n KHX 4aC0B o0pa3oBaTe/IbHbI
e pecypchbl
OcHoOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE Omnpe/esiTh MIOCKOCT KaK (GUrypy,
1 IJIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), 1 B KOTOPOM BBINIOJIHAETCS
cepeIMHBI OTpe3Ka wiaHumetpus. Jlenats npocrenve
JIOTUYECKHE BBIBOJIBI U3 aKCHOMAaTUKHU
[lonsiTHS cTepeoMeTpun: TOUKa, psMas,
o 1ockoctu. [IpuBoauTh mpuMepbl https://resh.ed
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MPaBH . ttps://resh.edu.r
JIOCKOCTE, IPOCTPAHCTBO. LICHOBHBIC ITpaBIIIa peaJIbHbIX 00BEKTOB, HcaIn3aueit b _
2 M300pakKeHHs Ha PUCYHKE ITIOCKOCTH, 1 KOTODBIX SBJIIOTCS aKCHOMBI u/subject/17/10/
NapauIeJIbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI reomerpud. M3yuaTp, IpUMEHATH
oTpe3Ka MPUHLUIIBI TOCTPOCHUS CEUYCHUH.
[TonsTHs: nepecekarouecs MIOCKOCTH, HCHOHI’fOBaTI’ JUIA TTOCTPOCHHMA
CEUEHUI METO/ CJIEZIOB, METO
3 nepeceKaroIyecs npsmasi v miIocKoCTh; 1
BHYTPEHHET0 IPOEKTUPOBAHUS, METO]
IOMYNpOCTPAHCTBO epeHoca CeKymiel MI0CKOCTH.
[TonsiTHst: mepecekaronecs MIOCKOCTH, Pemats crepeomerpuueckue 3a1aun:
4 [IEpPECEKAOIIMECS psMasi U IUIOCKOCTb; 1 Ha OIPEACICHUC BUIa CCICHHA 1
MOTYTPOCTPAHCTBO HaXO0XJEHHE ero IUIOMIA IH.
M 5 . AKTyanu3upoBaTh (DaKkThl U METO/IbI
HOTOTPaHHUKH, N300pa’keHNE IPOCTEUIINX IUTAHHMETPHH, PEleBAHTHBIE TeMe,
5 IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIINX 1 TIPOBOIHTH aHATOTHIL.
00BEKTOB Wcnonb30Bath MpH pelieHny 3aaad
MHOTrorpaHHUKH, H300pasKeHUE POCTENIITNX CACAYIOUINC INTAHUMCTPUHCCKIEC
(haKThI U METOBI:
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
Teopembl Panecau o
00BEKTOB
MPOIOPLIMOHANIBHBIX OTPE3KaXx.
7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIICICTBUS U3 1 AJNTOpPUTM J€JIeHHs OTpE3Ka Ha n https://resh.edu.r

HHUX

paBHBIX yacTel. Teopema MeHenast.

u/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

10

11

12

13

14

AXCcHoOMEI CTCPCOMCETPHUH U ICPBBIC CICACTBHUA U3
HHX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIECACTBUS U3
HuX. CriocoObl 3a1aHus MPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEN

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus moyyeHHbIX
IJI0CKOCTEN. PackpammmBanue MOCTPOESHHBIX
CEYEHUM pa3HbIMU LIBETAMH

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHust moy4eHHbIX
IJI0CKOCTeN. PackpammBanye MOCTPOEHHBIX
CEUYEHUM pa3HbIMU IIBETAMH

N300pakeHne ceueHnit mupaMubl, Kyda u
IPU3MBI, KOTOPbIE TPOXOAST yepe3 ux péopa.
N300pakeHne nepeceueHus moryuyeHHbIX
IJI0CKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMuibl, Kyda u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux p&opa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pa3HbIMU LIBETAMU

Merton cie0B it TOCTPOSHUS CeUeHUN

PaBHOOEIpEHHBIN TPEYTrONIbHUK.
PaBHOCTOPOHHMH TPEYTOJIBHUK.
[IpsiMOyTOIBHBIN TPEYTOJIBHHUK.
CBolicTBO cpeHEN JTMHUU
TpeyrojbHuka. CBOKWCTBO
OMCCEKTPHUCHI yTIIa TPEyroJbHHUKA.
CBOMCTBO MeIMaH TPEYTOJbHUKA.

[Tpu3Haku mo100us TPEYTOIBHUKOB.

[Tonyuyats nmpencraBieHus 06
OCHOBHBIX 3TaIax pa3BUTHS
F€OMETPUHU KaK COCTaBHOM YacTu
(GbyHIaMeHTa pa3BUTHS TEXHOJIOTUI

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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15

16

17

MeTon ciie10B U1l IOCTPOEHUS CEUEHUH.
CBolicTBa nIepeceyeHi MPSIMBIX U IIIOCKOCTEN
Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHui MPSIMbIX U MIIOCKOCTEN
[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha pEOpax. Co3aHue BHIHOCHBIX
YEepTEKEW U 3alUCh 1IaroB MOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3qaHue BEBIHOCHBIX
yepTeskell U 3aluch 1aroB MOCTPOEHUS

19

20

21

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péOpax. Co3qaHue BEBIHOCHBIX
yepTexel U 3auch H1aroB NOCTPOSHUS

[Toctpoenue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha p€opax. Co3naHue BHIHOCHBIX
YEPTEKEU U 3aUCh MIaroB MOCTPOSHUS

[ToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

[ToBropenue mranumerpun: Teopema Menenast.
PacueTsl B ceueHnsAX Ha BEIHOCHBIX YcpTeKax.
Hcropus pa3BuTus IIIaHUMETPUU U CTEPEOMETPUH

23

24

Koumponvnas paboma "Axcuomot
cmepeomempuu. Ceuenus"

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B
MMPOCTPAHCTBE. CerH_II/IBaIOH_[I/ICCH psAMBIC.

KnaccuguiupoBats B3auMHOe
pacrojoKeHue NpsMbIX B

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/lesson/2

503/start/

https://resh.edu.r
u/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/lesson/2503/start/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Ipu3Haku CKpemUBarOIIUXCs IPSIMBIX.

[TapanmnenbHble IPsIMbIE B TPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJIEIIbHOW JAaHHOM IPSIMOM,
IIPOXOJIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE

JeXalled Ha JaHHOM npsMoi. Jlemma o

NEPECCUYCHNH IMApalJICIbHBIX IIPAMBIX IINIOCKOCTBIO

26

27

28

29

[TapamienbHOCTB Tpex NpsAMBIX. Teopema o TpEx

IapaJuleIbHBIX IPsAMBIX. TeopeMa o
CKPELIMBAIOIINXCS MPSAMBIX

[TapamnensHoe mpoekTupoBanue. OCHOBHBIE
CBOWCTBA MapaJuIeIbHOIO IPOEKTUPOBAHMUSL.
N306paxkenue pazHbIX Guryp B mapamienbHON

MPOEKIUU

I{enTpasnbHas Mpoekusa. Yroi ¢

COHaIIpaBJICHHBIMU CTOPOHAMH. Yron MCKIAY

MMpAMbIMHA

3az[aq1/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,
CBA3aHHBIC C PACIIOJIOKCHHUEM IIPAMBIX B

IIPOCTPAHCTBE

IIPOCTPAHCTBE, NILTIOCTPUPYSI
PUCYHKAMM U IIPUBOJIS IPUMEPBI U3
peanbHOM )kHu3HU. JlOKa3pIBaTh
TEOpeEMY

0 CyILIECTBOBAaHUU U €JUHCTBEHHOCTH
NapajuIeIbHON IIPSIMOM, IPOXOAAIICH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JeXKalled Ha IpYrou NpsAMON; JIEMMY
0 MIEPECEUEHUH TNIOCKOCTU ABYMS
napajuieIbHBIMU MIPSIMBIMU; TEOPEMY
0 TPEX NapauICIbHBIX MPSMBIX.
Jloka3bIBaTh NpHU3HAK
CKPEILMBAIOIINXCS NPAMBIX, TEOPEMY
O CKpELIMBAIOIIMNXCS IPSIMbIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJI0B C COHAINPaBICHHBIMU
cropoHamMu. OOBSACHSATD, UTO
Ha3bIBAETCs MapajIeIbHbIM U
LEHTPAJIBHBIM IPOEKTUPOBAHUEM U
KaK BBINOJIHSIETCS TPOEKTUPOBAHKE
¢buryp Ha mI0cKocThb. Jloka3pIBaTh
CBOICTBA MapaJIEIbHOTO
IIPOEKTUPOBAHMUSL.

N306paxaTs B napamienbHON
MIPOEKIIMH pa3Hble TEOMETPUUECKUE
¢buryps.

Pemats crepeoMeTpuueckue 3a1a4u
Ha JI0Ka3aTeJbCTBO U UCCIIEJOBaHUE,
CBSI3aHHBIE C PACIIONOXKEHUEM MPSAMBIX
B npocTpanctse. [IpoBoanTs
JI0Ka3aTENIbHBIE PACCYKICHUS IIPU
pelIeHNH TeOMEeTPUYECKUX 3a/1ay,
CBSI3aHHBIX CO B3aUMHBIM
PacroJIoKEeHUEM MPSMBIX B
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npoctpanctBe. CpaBHUBATE,
aHAJIM3UPOBATh U OLICHUBATh
YTBEPKACHUS C LEJIbIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXJICHUH.
MoaenupoBarh peajibHbIE CUTYAlUU,
CBSI3aHHBIE CO B3aUMHBIM
PacrojoKEHUEM NPSMbIX B
MIPOCTPAHCTBE, HA SI3bIKE T€OMETPHUHU.
HccnenoBath mOCTpOEHHBIE MOJIENH C
WCIIOJIb30BAHUEM T€OMETPUUECKUX
IIOHATHN U TEOPEM, arrapara
anreopsl, U(POBBIX PECYPCOB.
[TonyuaTe npencraBienue o
LEHTPAIBLHOM MIPOCKTHPOBAHUHN U 00
HUCTOPHUH palOT 10 TEOPUU
MIePCIIEKTUBBI

30

[ToHsTHA: MapaJIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [Ipu3Hak mapamienbHOCTH NPAMON
1 TiockocTr. CBOMCTBA MAPAIIETBHOCTH MPSIMON

U TJIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C MMAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceyeHus, IPOXOIAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U NapaIeIbHOTO
Ipyroi npsamon. Pacuér oTHOmeHui
[TapamiensHas NpoeKLUs, IPUMEHEHUE JUIS
MOCTPOCHMS CeUeHUH KyOa 1 mapayienenurnesa.
CBolicTBa napajuieienune1a 1 Npu3Mbl

Knaccugunuposats B3auMHoOe
pacIoiokKEHNUE MPSIMOMN U TIIIOCKOCTH
B [IPOCTPAHCTBE, IPUBOLS
COOTBETCTBYIOIINE IPUMEPHI U3
peanbHOM JKU3HU.

@opMynMpOBATH ONIPEACIICHHE
NapajuIeIbHbIX NIPSIMOU U IIOCKOCTH.
Jlokxa3bIBaTh MpU3HAK O
MapaJuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH; CBOMCTBA MapaJIEIbHOCTH
IIPSIMOM U TUIOCKOCTH.

Pemrate crepeomerprueckue 3agaumn
BBIYMCIICHHS U I0KA3aTENbCTBO,
CBSA3aHHBIE C MTAPAUIEITBHOCTHIO
MIPSIMBIX U INIOCKOCTEN B
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34

35

36

37

38

39

[TapannensHble iockocTu. [Ipu3naku
NapauIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 mapayIeIbBHOCTH U €TUHCTBEHHOCTH
MIJIOCKOCTH, MPOXOAIICH Yepe3 TOUKY, He
MPUHAICKALTYIO TAHHOU IJIOCKOCTH U CJIEJICTBUS
n3 Heé

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
NapasuieIbHOCTHU MPSAMBIX IIepeceUeHUs Ipu
MEPECEUCHHH JIBYX MapaJlIeNIbHBIX IIOCKOCTEN
TpeThen

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapasuleIbHBIX MPSMBIX, 3aKITI0OUEHHBIX
MEXy MapajieIbHBIMU TUIOCKOCTSIMH; O
MEePECCUCHUH MPSIMON C IBYMSI TTapaJlJIeIbHBIMHU
MJIOCKOCTSIMU

[MToBTopenne: Teopema IIndaropa Ha mIockocTH

[ToBTOpEHME: TPUTOHOMETPUS IPAMOYTOJIBHOTO
TPEYroJbHUKa

40

41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napaJenenuneaa

Brruncnenue IMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM MapajuieJenumnese

npoctpancTse. Pemare npakruueckue
3a7a4i Ha NOCTPOCHUE CEYEHU Ha
yepTexkax TeTpa’apa u
napaenenumnena. Pemars
CTEPEOMETPUYECKUE 3a/1aUH,
CBSI3aHHBIE C IOCTPOCHUEM CEYEHHI
IIJIOCKOCTBIO.

[IpoBOIUTH JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKACHUS IPU
pPELIEHNHU TEOMETPUYECKUX 3a7a4
CBSA3aHHBIX C MAPAILIEIbHOCTHIO
IUIOCKOCTEM.

CpaBHMBaTh U aHAIU3UPOBATh
PCAJIbHBIC CUTYalluH, CBA3AHHBIC C
MapajuieIbHOCTBIO MPSMOU U
IUIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJIMPOBATh PEaIbHbIE CUTYAIlUH,
CBSI3aHHBIE C MaPAJUICITbHOCTBIO
MPSAMOU U TUIOCKOCTH B IIPOCTPAHCTBE,
Ha A3BbIKC TCOMETPUHA

AKTyanu3upoBaTh GaKThl U METOIbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH aHATIOTHH.
DopMyIUpPOBATh ONPEACIECHUS:
MEPIEeHIUKYJISAPHBIX IPSIMbIX B
IIPOCTPAHCTBE; ONPEIEICHUE PSIMOH,
MEPIEHIUKYISPHON K MIIOCKOCTH.
Jloka3pIBaTh: IeMMy O
MEePIEeHIUKYIIPHOCTU ABYX
NapajuIeIbHBIX IPSIMBIX K TPEThEN
MIPSIMOIA; TEOPEMBI O CBSI3U MEXKIY
NapajIeIbHOCTBIO MPSMBIX U X
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[IeprieHIUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

42 [Tpu3Hak NeprneHIuKyIIPHOCTU IPSIMON U
IUIOCKOCTH
[IeprieHAUKYIAPHOCTD NPSMOM U IIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema 0 CynieCTBOBAHMM U €AMHCTBEHHOCTH

44 IIPSAMOM, POXOIALIEN Yepe3 TOUKY IPOCTPAHCTBA
U TIEPIIEHAUKYISPHON K IIIOCKOCTH

45 [110CKOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOT'OTpaHHHUKaX

46 [110CKOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

47 [Tepnienukyisap u HaxioHHas. [loctpoeHue
NEPIEHIUKYIIIpA U3 TOYKU Ha MPSAMYIO

48 [lepnennukynsp u HaknoHHas. [locTpoenue
NEPIEHIUKYIIApA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx neprneHAnKysapax (mpsmas u
oOpatHasi)

50 Teopema o Tpéx neprneHAnKysapax (mpsmas u
oOpatHasi)

51 Yroa Mexy CKpelMBaroIMMHUCS IPSIMBIMU

59 [Touck neprneHuKyIIpHBIX NPSIMBIX C TIOMOIIBIO

NEPNCHAUKYIIAPHBIX MJIOCKOCTEH

MEePIEeHIUKYISIPHOCTBIO K TUIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAKAIOLIYIO
MIPU3HAK MEPIEeHIUKYIIPHOCTH
MPAMOU U TUIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUU U €TUHCTBEHHOCTH
IIPSIMOH, IIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY U NEPIECHANKYIISIPHON K TaHHOU
IJIOCKOCTH.

N306paxaTs B3aUMHO
MEePIEHIUKYISIPHBIC TIPSIMYIO U
MJIOCKOCTb.

DopMyJIUPOBATH CBOMCTBO
MEePIEeHIUKYIIAPa IO OTHOIICHUIO K
IJIOCKOCTH.

[Tonydats mpencTaBieHue O 3HAYEHUU
MEePIEHIUKYISIpa ISl APYTUX
oOnacreii Hayku ((pu3uka, FJHEpreTrKa,
Ja3epHble TEXHOJIOTUN), B pEaJIbHOMN
KU3HU (TEXHUKA, OKpYKaroIas
ob6ctaHoBKa). Jloka3piBaTh
YTBEPKJICHUSI, CBSI3AHHBIE C
MPOEKIMEN MPAMON Ha TNIOCKOCTb,
HETIEPIEHIUKYIISIPHYIO K 3TOU
npsiMoH. JloKa3bIBaTh TEOPEMY O TPEX
MEePIEHIUKYISIPaX U TEOPEMY
o0OpaTHyI0 Teopeme 0 TpEX
nepneHaukymspax. [lonyyars
MpeACTaBICHHUE 00 OPTOTOHATHLHOM
MpOEeKTUpOBaHUU. J[OKa3bIBaTh
TEOpeMy O MPOEKLUU TOYKU Ha
MPSIMYIO.

Pemats crepeomerpuueckue 3a1adu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

53

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuenuii Kyoa, IpU3MBbI, MPABUIBHOM

>4 IUPAMU/JIBI C TOMOULIBIO OPTOTOHAILHOW MTPOEKIIMU

55 [Toctpoenue ceuenuii kyba, mpU3MBbI, HPaBHnLHoﬁ
IIUPAMHUJIBI C TOMOLIBIO OPTOTOHAJILHOM TPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [1nockocTn cummMeTpuii B
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTosiHui
OT TOYKH JI0 IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€T paccTosiHui
OT TOYKH JI0 IJIOCKOCTHU
CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:

60 CUMMETpPHUS, CABUT TOUKHU IO NapaljIeIbHON
IPSAMOi

61 CnBur no HenapasuieaIbHOU MPSIMON, U3MEHEHUE
paccTossHUMI

62 Koumponvnas paboma "Bzaummnoe pacnonodicerue
NpAMbIX U NIOCKOCmel 6 npocmpancmee”
[ToBTOpEHME: Yroa MKy NPsIMBIMU Ha

63 TUTIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

64 [loBTOpEHME: YrOa MEKY CKPEIIUBAOIIMMHUCS

MMpAMBbIMHU B IPOCTPAHCTBC

NpSAMON U TIOCKOCTH. Perars
MPUKJIAHBIC 3a1a4d, CBI3aHHBIC C
HaXO0XKJACHUEM T'€OMETPUUYECKUX
BeJMMyuH. PemaThs ctepeoMeTpuieckue
3a/1a4yM, CBA3aHHbIC C IPUMEHEHHEM
TEOPEMBbI O TPEX MEPICHIUKYIspax,
HaXO0XJICHUEM PACCTOSIHUIA,
nocTpoeHueM npoekuuii. CpaBHUBATH
Y aHAJIM3UPOBATh YTBEPKICHUS C
LIETBIO BBISBJIICHHS JIOTHYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxieHunii. AHAJIU3UPOBATH U
MOJIETTUPOBATh Ha A3BbIKE FTEOMETPHUH
peanbHbIe CUTYaIluH, CBA3aHHbIE

C MEePIEHANKYISIPHOCTHIO MPSMOM U
TIJIOCKOCTH; UCCIIEIOBATH
MIOCTPOCHHBIE MOJIENIU, B TOM YHCIIE U
C UCIOJIb30BAHUEM arrapara ajreopbl

AKTyanu3upoBaTh GaKThl U METOJIbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.
DopMyIUpOBaTh ONPEACIEHUE
JBYTPAHHOI'O yTJIa.
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65

FGOMeTpI/I‘-IeCKI/Ie MCTOJbI BEIYUCIICHUA YyIJia
MCXKAY NPsAMBIMHA B MHOI'OI'PAHHHUKAX

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB

JIBYTPAHHOIO yria

[lepnenaukynsipablie miockoctu. CBoMCTBA
B3aUMHO MEPIECHAUKYISPHBIX MJIOCKOCTEH

68

69

70

HpI/I3HaK NEPHNCHAUKYIIAPHOCTU HHOCKOCTCﬁ;

Teopema O MPSIMOi TIepecedeHusl IBYX IIOCKOCTEH

NEPIEHIUKYIISPHBIX TPEThEH MIOCKOCTU
[TpsMoyronbHbIi napamienenunes; Kyo;
WU3MEpEHMS, CBOMCTBA MPSMOYTOJIBbHOTO
napajulejenumne1a

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
Mnapajjeenuieaa u CICACTBUC U3 Hee

71

CrepeomeTpruecKkue 1 MPUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U TIJTIOCKOCTH

72

73

74

HOBTOpCHI/IeZ CKpCHIMBArOIMECs NPSAMEIC,
napaajaCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

Hapa apaJilieJIbHBIX IIOCKOCTEN Ha

CKPCHIMBAOIIHNXCS NPSAMBIX, PACCTOAHUC MCIKIY

CKPCHIMBAOIHUMUCS ITPAMBIMU B IPOCTBIX
CUTyalusx

PaccrosHue oT TOUkH 10 IJIOCKOCTH, PACCTOAHUC

OoT HpHMOﬁ A0 IIIIOCKOCTHU

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YIJIOB ABYTPAHHOIO yIJa.
KnaccuduuupoBats JByrpaHHbIE YIJIbI
B 3aBUCHMOCTH OT UX I'PayCHOU
Mepsl. DopMynMpoBaTh ONpPENEICHUE
B3aUMHO NEPIEHIUKYIIPHBIX
miockocteil. JlokaspiBaTh TEOPEMY O
MIPU3HAKE NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEH.

DopMyIHMpOBaATH CIEACTBUE

(13 mpu3HaKa) o0 NePIEeHAUKYIIPHOCTH
IIJIOCKOCTH, KOTOpas
NIEPIEHIUKYJIIpHA NIPSMOH, 110
KOTOPOU IEPECEKAIOTCS ABE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
JI0Ka3bIBaTh YTBEPKACHUSA O €TI0
CBOICTBAX; TEOPEMY U CIIEICTBUE W3
HE€ 0 AUaroHaIsAx IpsAMOYTrOJIbHOIO
napajuiesIenunesaa.

Pemrate crepeomerpruueckue 3agaum,
CBSI3aHHBIE C IEPIEHINUKYISIPHOCTD
MPSIMBIX Y INIOCKOCTEM, UCTIOIb3YS
IUTAHUMETPUYECKUE (aKThl U METOBI.
[IpoBOaUTH TOTHYECKU KOPPEKTHBIE
JIOKa3aTENIbHBIE PACCYKACHUS IIPU
pEeLIeHNN TEOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C MEPIEHIUKYIIPHOCTHIO
IIJIOCKOCTE.

AHanu3upoBaTh U MOJEINPOBATh Ha
A3bIKE TEOMETPHUH pealIbHbIE
CUTYallH, CBSI3aHHBIE C
MEePIEeHIUKYISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEM.
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Beluncnenue paccTosHUN MEXKIY

HCCJ’IC,Z[OB&TB IIOCTPOCHHBLIC MOACIIN,

https://resh.edu.r

75 CKPEMUBAOIIAMUCS TPSMBIMHU C IIOMOIIBEO B TOM YHCJIC U C MCIOJIb30BAHUCM u/subject/17/10/
HEPIECHANKYISPHOM TIIOCKOCTH anmapara anreopbr.
Tod N Pewats npukiiagHelie 3a1a4y,
PEXTpaHHBII YToJI, HEPaBEHCTBA JUIS CBA3AHHBIE ¢ HAXOKICHHEM https://resh.edu.r
76 TpexrpaHHbIX yrios. Teopema [udaropa, IE€OMETPUUECKUX BETHYUH u/subject/17/10/
TEOpPEMbI KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO
yria
77 DneMeHTHI chepruiecKoil reOMeTpuu:
reoIe3MUeCcKue JTMHUN Ha 3emIie
78 Koumponvnas paboma "Yenvr u paccmosanus”
79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €T0 Paboratb ¢ yueOHMKOM: 3a]jaBaTh
3JIEMECHTHI" BOIIPOCHI, JI€JIaTh 3aMECYAHUS,
KOMMCHTAPHH. https://resh.edu.r
80 [Mupamuna. Bunel nupamus. [paBuibHas AHanM31poBaTh PEUICHUE 3aa4H. / b . /17' /10)
u/subjec
nUpamMua PucoBaTh BBINyKJIbIE MHOTOTPAHHUKHT :
C 3aJJaHHBIMH CBOIICTBaMU;
81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. BOCCTaHaBIMBATh OOLIUI BU]T
HpaBI/IJII)HaSI npusMa BBIITYKJIOTO MHOT'OIrpaHHUKaA 110 IBYyM
o . €ro MPOEeKLHUsM.
[psimoit mapasutenenumnes, TPIMOYTOJIbHBINA pockl .
82 5 Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
TapaJleICIICH, Ky MHOTOT'PaHHUKA.
PrcoBaTh BBITYKJIBIE MHOTOTPDAHHUKH https://resh.edu.r
83 Beimykiibie MEOTOrpaHHHKH. Teopema Diinepa C pa3Hoi SUIICPOBOH u/subject/17/10/
XapaKTePUCTHKON; UCCIIeI0BATh
o BO3MOXHOCTH IOJTy4EeHHUs Pe3ysbTaTa
Brimykisie MmHOTOTpanHuKkd. Teopema Diinepa. ya pesy
84 n NP BapbUPOBAHUM JTAHHBIX.
paBHIIBHBIC U MTOJTYITPABHILHBIE MHOTOTPAHHUKH JIOKa3bIBATH CBOHCTBA MPABHITBHBIX
MHOTOTpaHHHUKOB. [1anupoBarthb
MOCTPOEHHE MPABUIBHBIX
85 Koumponvnas paboma "Muozoepannuxu” P P

MHOT'OI'paHHUKOB Ha IMMOBEPXHOCTAX
APYTrux MpaBUJIbHBIX MHOT'OI'PAaHHUKOB
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86 [TonsiTHe BeKTOpa Ha TJIOCKOCTH U B MPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHoctb BekTOpOB 1
89 [TpaBumno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxxenne BekTopa 1mo 0a3zucy Tpéx BEKTOpPOB, 1
HE JISKAIIUX B OAHOH MJIOCKOCTH
92 CkansipHO€ pOU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 Hmoeosas konmponvuas paboma 1
101 Hmoeosas konmponvuas paboma 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 1

AKTyanmu3upoBaTh (PakThl 1 METOIbI
[UIAHUMETPUU, PEJIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUU.

OrniepupoBaTh NOHIATUSIMU: BEKTOp Ha
IJIOCKOCTH U B IIPOCTPAHCTBE;
KOMILJIaHApHbIE BEKTOPHL. [IpuBOoAUTH
pUMephI (PU3NIECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTth IIpaBUJIa BHIMIOJHEHUS
JIEUCTBUI CI0KEHUS U BEIYUTAHUS
BEKTOPOB, YMHOXKEHUSI BEKTOpa Ha
YHCIIO.

Jloka3pIBaTh MpU3HAK
KOMIUJITAHAPHOCTU TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O Pa3I0KEHUU
JT1000r0 BEKTOpa 1Mo TPEM JTaHHBIM
HEKOMILUIAHAPHBIM BEKTOpam

Pemiate crepeomerpuueckue 3a1a4um
Ha JI0OKa3aTeIbCTBO MaTEMaTHYECKIX
OTHOILICHUH, HAXOXK/IEHUE
TeOMETPUYECKUX BEITHUUH (IJTUH,
yTJIOB, TUIOHIaiel, 00BEMOB).
Hcnons30BaTh Npu pelieHnN
CTepEOMETPUUECKUX 3a/1au
TUTAHUMETPUIECKUE (PaKThl © METOIBI.
[IpoBOIUTH TOTHYECKU KOPPEKTHBIE
JI0Ka3aTebHbIC PACCYKACHUS TIPH
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PEILICHNN CTEPEOMETPUUECKHUX U
IJIAaHUMETPUYECKUX 3a/]au.
CpaBHUBaTh U aHATU3UPOBATH
peaJIbHbIE CUTYallUH U BBISBIISTD
BO3MOKHOCTb €€ MOJICIIMPOBAaHUS Ha
SI3BIKE T€OMETPHH.

MonennpoBaTh peanbHy CUTYaLUIO
Ha SI3bIKE TEOMETPUHU U UCCIIEN0BATh
IIOCTPOCHHBIE MOJEIIN, B TOM YHCIIE U
C MCIIOJIb30BAaHUEM allliapara ajiareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
[IPOrpaMMBblI IIPU PELIECHUH 3a/a4.
[Tosydats npencraBieHue O
reOMEeTPHUH KaK O pa3BUBAOILEHCS
HayKe, UCCIEAYIOIIEH OKPY KAt
MHpP, CBS3aHHOU C peabHbIMU
00BEKTaMHU,

IIOMOTAOIIEH PEINTh PEATIbHBIE
KU3HEHHBIE CUTYallUU O POJIU
CTEpPEOMETPUU B Pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATh U aHATTM3UPOBATH
YTBEPKACHUS C LENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXJI€HUH.
HccnenoBaTh NOCTPOEHHBIE MOJIENH.
Hcnonb3oBath 1iuppoBbie pecypesl

https://media.pros

v.ru/ege/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne Tema KoauuecTBO Buanl gesireJIbHOCTH JIeKTPOHHBbIE HU(POBHIE
ypoka aKa/JileMH4eCcKUX o0pa3oBaTe/bHbIEe pecypChl
n/n 4acoB
IToBTOpenue Temsl "KoopauHarbl A )
1 1 KTYaJlu3upoBarh GpakTbl U https://resh.edu.ru/subject/17/11/
BEKTOpA Ha IJIOCKOCTH U B METOIbI IUTAHHMETPHH,
IPOCTPAaHCTBE" peleBaHTHBIE TEME, IIPOBOAUTD
2 [ToBTopenue temsl "CkansipHoe 1 aHaJoruy. https://resh.edu.ru/subject/17/11/
IIPOU3BEICHNE BEKTOPOB" CeonuTs AelicTBuA ¢
- B BEKTOpPAMU K aHAJIOTMYHBIM hitns://reshedure/sublect/17/11/
3 OBTOpeHUEe TeMbl "Bbruncienue yria 1 NeHCTBHSM C HX ps://resh.edu.ru/subjec
MEX/y BEKTOpaMH B IpOCTpaHCcTBE" KOOPJAUHATAMH.
[ToBTOpeHue TeMbl "YpaBHeHME BenomuuTs onperencHue
4 IPSMOM, IIPOXOAIIEH Yepes JABe 1 CKAIIPHOTO yMHOMCHIA 1 CTO
N— cBolicTBa. Bbuuciars ¢
MIOMOLIBIO CKAJISIPHOTO
5 YpaBHEHHE NIIIOCKOCTH, HOPMAJlb, 1 YMHO’KEHHSI JUTHHBI BEKTOPOB, https://resh.edu.ru/subject/17/11/
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax YTJIbI MEXY HUMH,
VpaBHEHHE MIOCKOCTH, HOPMAIb, yCTaHaBJINBATDH
6 1 MEePIEeHIUKYISIPHOCTD
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
BEKTOPOB. BeiBOIUTH :
7 BexTopHoe MpousBeieHe 1 YPABHEHHUE IUIOCKOCTH https://resh.edu.ru/subject/17/11/
(opMyiTy pacCTOSHUS OT TOUKH
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 A0 IIOCKOCTH.
NPOTPaMMHPOBAHHE Pemars 3ajaum, coderas
- - KOOpJAWHATHBIN Y BEKTOPHBIN
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 meTos1. [TpOBOIHTE
ITPOrpaMMHPOBAHUE JIOTUYECKHU KOPPEKTHBIE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1 A0Ka3aTCJIbHBIC PACCYKACHUA https://resh.edu.ru/subject/17/11/

MCKAY NPSAMBIMHA B MHOT'OT'PAHHUKAX

IpH pCIICHUN I'COMECTPUUCCKHUX



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

AHaIUTUYECKHE METO/IbI pacuéTa yria

3a1a4 Ha IPUMCHCHHUEC

11 MEXy INIOCKOCTSIMHU B BCKTOPHOKOOPAUHATHOT'O
MHOTOTPAHHUKAX MeTOJ1a. AHAIM3UPOBATH U
o MOJICJIMPOBATh Ha SI3bIKE
12 OopMyJia pacCTOSHUS OT TOYKH J10 IeOMETPHHU PeaTbHbie
IIJIOCKOCTH B KOOPJIMHATAX CHTYAIIIH, CBS3aHHBIC
13 Haxoxnenue pacctossHui OT TOUKHU J10 BEKTOpaMH ¥ KOOpAUHATAMM. https://resh.edu.ru/subject/17/11/
IUIOCKOCTH B KyOe HccnenoBats moCTpOCHHBIE
= - MOJIETIA, B TOM YHUCJIE U C
ax0’KJICHUE PACCTOSHUM OT TOYKHU 10
14 A p a WCIIOIb30BAaHUEM arlapara
IJIOCKOCTH B TIPABUJIBHOM MUpaMu/ie anreGpsL.
Hcnons3oBaTh KOMIBIOTEPHBIE
15 KOHI’I’ZpOJZbHa}l pa60ma IpOorpaMMmBbl.
"Ananumuueckasn ceomempus” 3HAKOMUTBCS C UCTOPUEH
pa3BUTHSI MAaTEMaTUKHU
16 CeueHurss MHOTOTPaHHUKOB: https://resh.edu.ru/subject/17/11/
CTaHJapTHBIE MHOTOTPAHHUKHU CTponts ceteHus.
Pemate crepeomerpruueckue
17 CeueHurst MHOTOTPAHHUKOB: METO/T 3a1a9M HA JOKA3aTeIbCTBO
CJIco0B MaTeMaTUYE€CKHUX OTHOIIICHUI,
CedeHHst MHOTOrPaHHHKOB: HaxO0KJICHUE TEOMETPUUECKUX
18 CTaHJapTHbIE IJIOCKOCTH, NTEpEeCeUeHUs BEIMHUH EHHHH’_,YFHOB’
N riomasen, o0bEMOB).
MPSIMBIX U MJIOCKOCTEHN
Hcnonb30Bath npu pelieHuu
19 [TapannensHbIE IPSMBIE U TNIOCKOCTH: CTEPEOMETPHUUECKHX 32129 https://resh.edu.ru/subject/17/11/
napajuieIbHbIE CEUCHUS TJIaHUMETpUYecKre (pakTol U
[TapannensHble MPSIMBIC U TIFIOCKOCTH: MeTozEL TIpooauTh
20 . y JIOTUYECKU KOPPEKTHBIE
pacy€T OTHOIICHHI
JTIOKa3aTeNIbHBIC PACCYXKICHUS
[TapannenbHble NpsSIMbIE U MIJIOCKOCTH:
: TIpU pelIeHUN .
P P pH petie https://resh.edu.ru/subject/17/11/
21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS CTEPEOMETPUYECKUX 3aj1ad.
IPAMBIMU CpaBHMBATh U aHAIU3UPOBATh
€aJbHBIC CUTYAIlUU U
[TepnenguKynsipHBIC IPSIMBIC H p yan .
22 BBIABJISATE BO3MOXKHOCTE €€

IIOCKOCTH: CTAaHAAPTHBIC ITaphbl
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MEPIIEHAUKYJISIPHBIX IUIOCKOCTEN U
NPSAMBIX, CHMMETPUU MHOIOTPAaHHUKOB

23

24

25

[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
NEPIEHIUKYIISIPAX
IlepnieHIuKyNIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TUIOIIAAM

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
TJI0IA N, COOOPaKEHHSI TI0I00MS

27

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01AIeH, COOOpaKEeHUSI TTOT00MS

28

29

30

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUTOIIA N TTOBEPXHOCTEH, pa3pe3anus
Ha 9acTH, COOOpaxKeHus MoA00us

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MoA00us

Koumponvnas paboma "llosmopenue:
MHO202PAHHUKU, CeYeHUs
MHO202PAaHHUKO8"

MOJICTTUPOBAHMSI Ha A3bIKE
TCOMETPHH.

MozenupoBaTh peaibHy0
CHTYAIIHIO Ha SI3bIKE TCOMETPHH
1 MCCJIEIOBATh MTOCTPOCHHBIC
MO/ICJIH, B TOM YHCIIE U C
MCIIOJIb30BAHUEM armapara
anrebpel. Mcnonbs3oBaTh
KOMITBIOTEPHBIC [TPOTPAMMBbI
[IPH PELICHUH 3a/1a4

https://resh.edu.ru/subject/17/11/

https://media.prosv.ru/ege/

https://media.prosv.ru/ege/

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

CB000OIHO OnIEpUpPOBAThH
MOHATUSAMU: 00BEM Tena,

https://resh.edu.ru/subject/17/11/
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32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPHCEKIIUH yriia

33

34

35

36

37

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeTIe /1a
[TpuknamHbIe 33129, CBSI3aHHBIC C
BBIUUCIICHHEM 00BhEMa
MPSIMOYTOJIBHOTO TIapaJuIeIeuIe/1a

OO6BEM TIPSIMOI TTPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
MPSAMOU MPU3MBbI

[Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

38

Brruucnenune o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. OobéM
HAaKJIOHHOH IPHU3MBbI

39

40

41

Brrunciienne 00bEMOB T C TOMOIIIBIO
onpenenéHHoro uaTerpaita. OobéM

T PAMH/TBI

dopmyna 00bEMa MUPaAMUIBL.
OTtHolieHNEe 00bEMOB TUPAMU] C
O0IIKM YTIIOM

dopmyna 00bEMa TUPAMUIBI.
OTtHolieHNEe 00bEMOB TUPAMU] C
O0IIKM YTIIOM

00BEM MPSIMOYTOJIEHOTO
napaiesenumnesa.
®opmynupoBaTh OCHOBHBIE
CBOHCTBa 0OBEMOB.
Jloka3pIBaTh TeOpeMy 00
00BbEME TIPSMOYTOJIBHOTO
napauiesenumnea, CleICTBHS
n3 Hee.

Pa3pe3ars MHOTOTpaHHUKH,
MEPEKIIaIbIBATh YACTH.
Pemats cTrepeomerpudeckue
3aj1a4yM, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BbEMa
PSIMOYTOJIBHOTO
napaJulesenuresa, IpU3Mbl.
CpaBHUBATh ¥ aHATU3UPOBATH
YTBEPXKIEHHS C LIENIbIO
BBISIBJICHUS JIOTHYCCKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxeHuil. AHAIM3UPOBATH
Y MOJICIUPOBATh Ha SI3bIKE
TeOMETPHUH peajbHbIC
CHUTYaIlH, CBSI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJuiesenure/a, Tpu3Mbl,
MUPaAMHU/IBI.

HccnenoBath mocTpoeHHBIE
MOJICTTH, B TOM YHCIIE U C
UCTIOJIb30BaHUEM arapara
anreopsl.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAaMU HAKIIOHHOH
TIPU3MBI

43

44

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/TBI

[Ipuknagubie 3a1a91 10 TEME
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM
HAaKJIOHHOH IPU3MBbI

[Ipuknagabie 3a1a9u 10 TEME

"O0BEMBI TEN'", CBSI3aHHBIC C 00BEMOM
A PAMH/IBI

46

[Tpumenenne 00bEMOB. Brruncienue
paccTosHUsA A0 INIOCKOCTH

47

48

49

Konmponvnas paboma "O6vém
MHO202panHuKa"

[{unuuapuyeckas HIOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTHU

unmuuap. [psamoi kpyroBou
aHAp. [1nomans moBepXHOCTH
WIAHAPA

50

Konnueckas noBEpXHOCTB,
oOpa3zyroiire KOHMUYeCKOU
nosepxHocTu. Konyc

51

52

CedeHue KOHyca MIOCKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

Yceuénnslii konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

BBIBOIUTH OCHOBHYIO
UHTETPATBHYIO (OPMYILY JUIS
BBIYHMCIICHHUS] 00BEMOB TEll.
Jloka3wiBaTh TEOpEMY 00
00bEMe HAKIIOHHOH MPU3MBbI Ha
MpUMEpE TPEYroIbHON MPU3MBI
U JUTS TPOU3BOJIEHOW TIPU3MBI.
JlokasbIBaTh TEOpPEMY: 00
00bEMe MUpaMuU/IbI,
(hopMyIHpOBATH CIICACTBUS U3
Hee: 00BEM yceu€HHOM
nupaMuibl. BeIBOIUTE
bopMyiy s BBIYHCIICHUS
00BEMOB yCEeUEHHOM
MTUPAMUIBI

CB0060HO ONIEpUPOBATH
MOHATUSMU: [IAJIHHIPAYIECKAS
MOBEPXHOCTb, [IUITUHJIP.
N3ygats criocoOsl mostydeHus
LUAJIUHIPUYECKOU
MOBEPXHOCTH, IIMJINHIPA.
N300pakaTh LUIMH]IP U €TO0
CEUEHMSI IIIIOCKOCTBIO.
CB0060IHO ONIEpUPOBATH
MOHATUSIMU: KOHUYECKast
MIOBEPXHOCTh, KOHYC,
yCceu€HHBbIN KOHYC. M3yuaTs
CMOCOOBI OTYYEHHUS
KOHHMYECKOW ITOBEPXHOCTH,
KOHYyca.

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/
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53

[Tnouianp 60KOBOM OBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa

54

55

56

57

[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHYyca

CrepeomeTrpuyeckue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOCHUEM CEUCHHUH LIMINH/pa,
KOHYyca

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

58

59

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

61

62

[lepeceuenue cepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3obpaxkenue
mapa

Ilepeceuenue cepsl 1 1mapa ¢
ockocThio. Kacanue mapa u cepbl
IJI0CKOCThI0. By u n3obpaxkenue
mapa

Ypasuenue chepsl. [Lnomans chepsr u
e€ yacren

N306paxaTsh KOHYC U €ro
CEYEHMS TIOCKOCTHIO,
MPOXOJAIIeH yepe3 och, U
IIJIOCKOCTBIO,
MEePIEeHIUKYIAPHON K OCH.
BeiBoauth hopmynbl st
BBIUKCIICHHS] OOKOBOM U
IIOJTHOW ITOBEPXHOCTEU Tel
BpaieHus. Pemarp
CTEPEOMETPUUYECKUE 3a/1aUH,
CBSI3aHHBIE C TEJIaMH
BpaICHUS, HAXOXKICHUEM
wIomaayu OOKOBOU U IMOJHOMI
MOBEPXHOCTHU, TOCTPOCHUEM
cedenuil. Mcnonp3oBath npu
pelieHuu 3a1a4
IJIaHUMETpUYecKre (PaKThl U
MeToibl. CpaBHUBATH U
aHAJIM3UPOBATh YTBEPKIAEHUS C
LIETBI0 BBISBJICHHS JIOTHYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxeHuil. AHAJIU3UPOBATH
Y MOJEIIUPOBATh Ha SI3bIKE
TEOMETPUU peaTbHBIC
CUTYAIlNH, CBSI3aHHbBIE C
KOHYCOM H IIHJIMHIPOM.
HccnenoBaTh NOCTPOEHHBIE
MOJICJIH, B TOM YHCJIC U C
WCIIOb30BaHUEM arllapara
anreopsl

AKTyanu3upoBaTh GaKThl U
METO/IbI TJITAHUMETPHUH,

https://resh.edu.ru/subject/17/11/
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63

Cummerpus chepsl u mapa

64

65

66

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBsi3aHHBIE cO c(hepoit u mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CrepeoMeTpHyecKHe 3a1a4d Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(epoii U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

[TpuknaaHbie 3a1a9u, CBSI3aHHBIC CO
cdhepoii u mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYHMCIIEHUS B
OKPY>KHOCTH, CTaHJIapTHbIE MOA00US

68

69

70

Pa3znnunble koMOMHALIMU TeEN
BpallleHHs 1 MHOTOTPaHHUKOB

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

Koumponvnas paboma "Tena u
noeepxHocmu eépaujeHus”

pelieBaHTHbIE TEME, IPOBOIUTD
AQHAJIOTUHU.

CB00OOHO OnIEpUPOBATH
MOHATHSIME: cepa U map,
LEHTp, pajnyc, IUaMeTp
cdepsl U mapa.

HccnenoBaTh B3aMMHOE
pacriosioskeHue chepsl u
IJIOCKOCTH.

@opMynMpOBATH OIIPEACIICHHUE
KacaTeJbHON INIOCKOCTH K
cdepe. Jloka3pIBaTh TEOPEMBI O
CBOWCTBE U IIPU3HAKE
KacaTeJIbHOU IIJIOCKOCTH.
BeiBoguts hopmyny s
BBIYMCIICHHS TUIOMIAIH chepbl
yepe3 paauyc chepsl. Pemars
CTEpPEOMETPUUECKHE 3a/1a4H,
CBsI3aHHBIE CO chepoit u
1apoM, HaXOXKICHUEM
IoImaan chepsl U e€ yacte,
IIOCTPOCHHUEM CEUYEHUM cepbl
U 1mapa. AHaJIU3UpoBaTh U
MOJIETTUPOBATh HA SA3BIKE
TE€OMETPHUH PEATIbHBIE
CUTYallH, CBSI3aHHBIE C IIIAPOM
u cdepoit.

Pewrate npoctsle 3a1auu, B
KOTOPBIX (PUTYPUPYIOT
KOMOHMHAIIMH TeN BpalleHUs U
MHOT'OT'PaHHUKOB.
Hcnonws30BaTh Npyu pelieHnH
3aJa4, CBSI3aHHbIX CO cepoil u
1apoM, MJIaHUMETPUIECKUE

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/9/
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¢dakTtbl 1 MeTonbl. Pemath
CTEPEOMETPUYECKUE 3a/1aUH,
CBS3aHHBIE C T€JIaMU
BpaleHus1, TOCTPOECHUEM
CEYEHMI TeJl BpalleHus, C
KOMOUWHAIMSIMH TEJT BPALICHUS
Y MHOTOTPaHHUKOB.
[IpoBoauTH JIOTMYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIE
pacCyXJIeHHUsI TPU PEIICHUH
r€OMETPUYECKUX 3a/1ay,
CBSI3aHHBIX C
MEePIEHIUKYISIPHOCTBIO
IIJIOCKOCTEM.
AHaNIM3UpoOBaTh U
MOJICJIMPOBATH Ha SI3BIKE
F€OMETPUHU pealbHbIC
CUTYaIlNH, CBSI3aHHBIC C
MHOT'OTPaHHUKAMH.
HccnenoBath mOCTpOCHHBIE
MOJIEJIM, B TOM YHCJIE U C
WCTIOIb30BaHUEM arlapara
anreOpbl

72

73

74

O6bem mumHapa. Teopema 00 00bEMeE
NPAMOTr0 UWJIMHIpA

Brrunciienne 00bEMOB T C TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYcCa

[Tmomaau 60KOBOM M IMOJHOM
IMOBEPXHOCTU KOHYCA

CB0060HO ONIEpUPOBAThH
MOHATHUIMH: 00BEM Tela,
MJI0IIA/Ib TOBEPXHOCTH.
DopmMyJIHUPOBaTH OCHOBHBIE
CBOMCTBa 0OBEMOB.
JlokaspIBaTh TEOPEMBI: 00
00BEMe unuHApa; 06 00BEMe
KoHyca. BEIBOUTE (hopMyITbl

https://resh.edu.ru/subject/17/11/
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75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIUMCIICHUEM 00BEMOB
WIMHAPA, KOHYyca

76

[Ipukiiagueie 3aga4u 10 TEME
"OOBEMBI U IIOIAIN TTOBEPXHOCTEH

n

TCI

7

OO0BEM I1apa U MAPOBOro CEKTOPA.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeoMeTprUCSCKHE 3a/1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM 06T)éMOB
1Iapa, mapoBOro CErMEeHTa U IapOBOT0
ceKkTopa

78

[IpuknagHele 3a1a4u MO TEME
"O0BEMEI TEN", CBI3aHHEBIE C 00BEMOM
mapa ¥ miomajsio cepsl.
COOTHONICHUS MEXTY TUTOIIAISIMHU
MOBEPXHOCTEN U 00BEMAMHU MOT0OHBIX
Ten

79

[TonoOHEbIe TeNa B MPOCTPAHCTRE.
N3menenune o0bEMa mipu mo100m.
CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
TeJ U TUIONIaiel TOBEPXHOCTEH

80

Konmponvnas paboma "lnowaou
nogepxHocmu u 00vEémbl Kpyeavix men'

JUISL BBIYHMCIIEHUS] 00BbEMaA
YCEYEHHOIr0 KOHYCa.
HccnenoBaTh mocTpoeHHbIE
MOJIEJIH, B TOM YHCJIE U C
HCIIOJIb30BaHUEM armapara
anreOpsl.

3HaTh BO3MOKHOCTH PELICHUS
3aJa4 Ha MOCTPOCHHE
LHUPKYJIEM U JIMHEHKOM, O
KJIACCHYECKHUX Hepa3pelInMbIX
3a/1ayax.

CB0001HO OonIEpUpPOBAThH
MOHATHSIMH: IIAPOBOI CETMEHT,
IapOBOM CJIOW, IIAPOBOM
CEKTOp, OCHOBAaHHUE U BBICOTA
CerMEeHTa, OCHOBAHHUE H BBICOTA
IAPOBOTO CIIOSL.

BeiBoauts hopmMysl st
HaXO0XJAeHUS 00bEMOB
[IapOBOTO CErMEHTA, IIAPOBOTO
CEeKTOpa, TIIOLIAAN CepHl.
JloxassiBaTh TEOPEMY 00
o0béMe 1mapa. Pematsb
CTepeOMETPUIECKHE 3a/1a4H,
CBsI3aHHBIE C 00BEMOM I1apa,
[IapOBOTO CErMEHTA, IIApOBOTO
CEeKTOpa, TIIOMAAbI0 chephl.
CpaBHHBAThH M aHATM3UPOBATH
YTBEP)KICHUS C LIEITbIO
BBISIBIICHUS JIOTHYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxIeHuil. AHAIU3UPOBATH
Y MOJICTUPOBATh Ha SI3BIKE
TE€OMETPHH peabHbIe

https://resh.edu.ru/subject/17/11/
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CHUTYalluH, CBSI3aHHBIC C
00BEMOM 11apa, IIapoBOTO
CErMEHTa, IapOBOTO CErMEHTA,
miomaapio cdepsl. CBOOOIHO
OTIEPHPOBATH TIOHATHEM:
MOJA0OHKIE TeJIa B
MpOCTpaHCTBE. BhInCIATH
00BEMBI TEJ C TTOMOIIIBIO
OTIpeNIeIEHHOTO UHTETpaa.
Pemate crepeomerpruueckue
3aJ1auu, CBSI3aHHBIC C
COOTHOIIIECHUSIMHU MEXKTY
TUTOIIAJISIMH TTOBEPXHOCTEH U
00bEéMaMu 1MOJOOHBIX TEJL.
[TpoBOIUTH JTOTHYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
paccyXIeHHsl TIPU PEIICHUU
TeOMETPHUYECKUX 3a/1ad,
CBSI3aHHBIX C BBIUYHCIICHHEM
00BEMOB TEJT C TOMOIIIBIO
oTnpeAenéHHOr0 UHTErpaa,
HaXO0XJICHUEM COOTHOIICHUS
MEX1y TUIOIAIIMU
MOBEPXHOCTEH U 00bEMAMU
MOI0OHBIX TEN.
AHanu3upoBath U
MOJIETTUPOBATh Ha SI3BIKE
TCOMETPHH PealTbHBIC
CUTYaIiH, CBSI3aHHBIC C
00BEMaMH U MTOBEPXHOCTSIMH
Te,

Ha JIOKa3aTelIbCTBO M Ha
HaXO0XICHUE TEOMETPUUECKUX
BEJTUYHH




JIBH>KEHUS POCTPAHCTBA.

81 Otobpaxenus. JIBUxKeHUS U PAaBEHCTBO
¢duryp. O61mue CBOMCTBA ABUKEHUN
Bupl 1BukeHMI: napaieIbHbII

82 MEPEHOC, IIEHTPAIbHAS CUMMETPUS,
3epKajbHAsi CAMMETPHS, IOBOPOT
BOKPYT NPAMOM

83 [IpeobpaszoBanus nogodus. [Ipsamas u
cdepa Diinepa

84 I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS

85 Konmponvnas paboma "Bexmopebl 6

npocmpancmee”

[IpumensaTs npaBuiia
BBIIIOJTHEHUS e CTBUI
CJIO’KEHUS U BBIYMTAHUS
BEKTOPOB, YMHOXKEHUSI BEKTOpA
Ha YUCJIO IIPU PELIEHUH 3a]1a4.
Haxonuts K0oOpauHaTHI
BEKTOpa B JaHHOM 0a3uce u
CTPOUTH BEKTOP IO €ro
KOOpAHHATaM.

Bcnomuuts onpenenenue
CKAJIIPHOTO YMHOKEHHUS U €ro
CBOMCTBA. BhIunciATh €
MOMOIIBIO CKAJIIPHOTO
YMHOXEHHUS IJTMHBI BEKTOPOB,
YIJIbl MEX1Y HUMU,
yCTaHaBIIMBaTh
MEePIEHIUKYISIPHOCTh
BEKTOPOB. AHAJIM3UPOBATh U
MOJZIETIUPOBATh HA SA3BIKE
Tre€OMETPUH pealibHbIE
CUTYallH, CBSI3aHHBIE C
(bU3NYECKUMU BEKTOPHBIMU
BenuunHamu. Mcnonb3oBaTh
MIpH pelIeHNH 3a]1ad,
CBSA3aHHBIX C BEKTOPaMH B
MIPOCTPAHCTBE,
TJIaHUMETpUYecKue (pakTol U
METO/IBI.

CB0060HO ONIEPUPOBAThH
MOHSATHUSAMH: OTOOpaKEHNE
MIPOCTpaHCTBA Ha ceb4,
JBUKEHHE MMPOCTPAHCTBA,
LIEHTpaibHas1, oceBast U
3epKajibHasi CHMMETPUH,

https://resh.edu.ru/subject/17/11/
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87

88

89

O6o0maroniee MTOBTOPEHUE TMOHATUHN U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHWM:
"[lapanienbHOCTh MPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

Ob6o0m1aroriee MOBTOPEHNUE MOHATHH U
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"BexTopsl B mpocTpaHcTee”

O6o6m1aromiee nosropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o0m1aroriee MOBTOPEHNUE MOHATHN U
MeTO/0B Kypca reometpun 10-11

napajuieJIbHbII NEPEeHOC;
paBeHCTBO U To10oue huryp.
Jloka3bIBaTh YTBEPKACHUS O
TOM, YTO LIEHTpajbHasi, OceBast
U 3epKaJibHasi CAMMETPHH,
NapajuIeIbHbII IEPEHOC
SIBJISIFOTCS IBUOKEHUSIMU.
BrimonsaTe npeoOpa3oBaHus
noxo0us.

OnepupoBaTh MOHITHSIMU:
npsivas u cpepa Ditnepa.
Pemate reomerpuyeckue
3a/1a4d C UCIOJIb30BAaHUEM
JnBv>keHud. Mcnosib30BaTh npu
peUIeHUN 3a/1a4 ABUKECHUS
IIPOCTPAHCTBA U UX CBOMCTBA

Pemate crepeomerpruueckue
3ala4d Ha J0Ka3aTeJIbCTBO
MaTeMaTHYeCKUX OTHOIIEHUH,
HaXO0XJACHUE TEOMETPUUECKUX
BEJIMYUH (IJIUH, YTJIOB,
momaaen, o0bEMOB).
Hcnons30BaTh Npyu pelIeHUN
CTEPEOMETPUYECKHUX 3314
IJIaHUMETpUYECKHe (PaKkTol U
METOJIBI.

[IpoBoauTH JIOTMYECKHU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyX/eHusl MpH pelIeHun
CTEPEOMETPUYECKUX U
IJIAaHUMETPUYECKHX 3a]1au.
CpaBHUBaTh U aHATTU3UPOBATH
peaJIbHbIE CUTYallUH U

https://media.prosv.ru/ege/
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KJ1aCCOB, CUCTEMaTH3aLMs 3HAHUMA:
"O6beM MHOTOTrpaHHUKA"

90

Oo6o0maroree MOBTOPEHNUE MOHATHIA U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

91

O6o0maromiee MOBTOPEHUE TMOHATUN U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyIibIX Ten"

92

O6o0maroniee MTOBTOPEHUE TMOHATUHN U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyTribIX Ten"

93
94

Hmozcosas konmpoavHas paboma

Hmozcosas konmpoavHas paboma

95

96

97

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHA CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

BBISIBJISAITh BO3MOKHOCTB €€
MOJIETTUPOBAHUS Ha A3bIKE
TEOMETPHUH.

MoaenupoBath pealibHYIO
CUTYALIMI0 Ha SI3bIKE
TE€OMETPUH U UCCIIE0BATh
IIOCTPOEHHBIE MOJIENH, B TOM
4HCIIE U C UCIOJIb30BaHUEM
anmnapara anreOphl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMbl MPU PELICHUN
3anau. [lomydars
MpEeACTaBICHUE O TEOMETPUH
Kak O pa3BUBAIOLICICS HAayKe,
HCCIEAYIONIEH OKpYKaroIui
MHpP, CBSI3aHHOU C peabHbIMU
00BEKTaMu, ITOMOT A0
pELINUTh peasibHbIE )KU3HEHHBIE
CUTYallMU O POJIU
CTEpPEOMETPUU B Pa3BUTHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://media.prosv.ru/ege/
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98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pPOoJIb B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

K/P - 8 u.







