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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YEHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HaMpaBJIEHHOCTU M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe INpH M3Yy4EHUU OOYyYarOIIMMUCS TOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (pU3MUECKUX
3ajay.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pa3BUTHE WMHIMBUIYaJIbHBIX CIIOCOOHOCTEH OOYYalOIIMXCS IMPU H3YYEHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeMcTBUH, CHeNn(UIHBIX T€OMETPUH, U HEOOXOAMMBIX UIsl YCHEITHOTO MPOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, pPacCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacliMpeHue NpPEACTaBICHUs O TeOMETPUM KaK YacTh MHPOBOM KyJIbTYypbl U
(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHupoBaHHE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHNX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBAaTH W H3y4aTb pa3HbIE  SBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE MOHATHIHOIO anmnapara mo pasgeny «CrepeoMeTpus» y4eOHOro
Kypca reOMeTpHH;

(dbopMUpOBaHNE YMEHHUS BIIAJETh OCHOBHBIMU MOHSATHUSIMU O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyl U YMEHHME MX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dbopMupOBaHHE YMEHMsI pacro3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOTOTPaHHUKH U TeJa BpalleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJEIH;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKuX TeopHuil, (GopMupoBaHHE MOHMMAHUS POJU AKCHOMATHKH IPH MPOBEICHUU

pacCyXIEHUI;
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dbopMUpOBaHUE yMEHHsS BIAJETh METOJAAMH JOKA3aTelIbCTB M aJTOPUTMOB pEIICHUS,
YMEHUSI HMX TMPHUMEHSATh, MPOBOJIUTH JOKA3aTeNbHbIC pPACCYXICHUS B XOAC pPEUICHHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C NPaKTUYECKUM COJepKaHHeM, (OPMHUpPOBAHHE
MPEICTaBICHUST O HEOOXOIUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAHMHM MAaTEMaTHYCCKHX
YTBEPKACHHUIA U POJIM aKCHOMATUKU B TIPOBEJCHUH JISAYKTUBHBIX PACCYXKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEPECca K U3YICHHUIO T€OMETPUH;

dbopMupoBaHHe (QYHKIIMOHATBHONW T'PAMOTHOCTH, PEIIEBAHTHOW TEOMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPHYECKHX TIOHSATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YUYCHHH JIPYTUX YUYCOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEATBHBIX CHTYaIlMi, WCCICIOBaHUS
MMOCTPOCHHBIX MOJICTICH, MHTEPIIPETAINH ITOJIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COZIEpKATETPHBIMU JIMHUSIMU yueOHOro Kypca «l'eomerpus» B 10-11
kinaccax sBisitoTcs: «[IpsiMble M IUIOCKOCTH B TMPOCTpaHCTBe», «MHororpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAWHATHI B TPOCTPAHCTBEY, «JBYKEHUS B IPOCTPAHCTBEY.

Cdopmynuposannoe Bo ®I'OC COO TpebOoBaHHE «yMETh OIEPUPOBATH IMOHSATHSIMU,
pEJICBAaHTHBIMU T€OMETPHUU Ha YriyOnéHHOM ypoBHEe 00ydeHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJICPXKATEIbHBIM JIMHUSM y4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYSCKHX YMEHHUUH
pacnpenensercs HE TOJIbKO II0 COJEPKATEIbHBIM JIMHUSAM, HO W 10 TOJaM OOYYCHHS.
Conmepxannie  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®DenepanbHOl paboueil MPorpaMMebl, pacrpenelEHHbIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHIHUIHUAIBHBIM BOIMpOcaM oOydaromuecs
o0pamamuch HEOJHOKPATHO. JTO TMO3BOJSET OpPraHW30BaTh OBJAJCHUE TE€OMETPUYECKHMU
MOHITHSMA W HAaBBIKAMHU TIOCJICIOBATEIIBHO M IIOCTYIATENbHO, C COOJIIOJICHUEM MPUHITUTIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHWS BKIIOYaTh B OONIYI0 CHCTEMY TE€OMETPHUYECKUX
MPEJICTaBICHUI 00yJaronuxcs, pacmupss U yrayonss e€, oOpa3ys mpoYHble MHOKECTBEHHbBIC
CBSI3H.

[Tepexoxa kK U3y4EeHUIO TE€OMETPUH HA YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3narhk ycioBus Ui auddepeHmmanuy  0OydeHUs, TOCTPOSHUS WHIMBHUIYAIbHBIX
o0pa3oBaTeNbHBIX TpOrpamMM, OOECleYuTh YrayOn€HHOE H3yYeHHE TEOMETPHH  Kak

COCTaBJISIONICH y‘-IC6HOF0 nopeamMeTa ((MaTeMaTI/IKa»;
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HOJATOTOBUTH OOYUAIOMIMXCS K MPOJOJDKCHUIO M3YYEHUs MATEMaTHKH C Y4E€TOM BBIOOpA
Oynymeir npodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOmMUM M Tpo(ecCHOHATbHBIM
oOpazoBaHHEM.

Ha uzyuenme ywyeOnoro kxypca «l'eomerpusi» Ha yriyOon€HHOM ypoBHE oTBoguTcs 204

gaca: B 10 xiacce — 102 gaca (3 yaca B Heenio), B 11 kimacce — 102 ygaca (3 gaca B HeJIeI0).
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COJEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApAJUICIbHbIE NMPSIMbIE B IPOCTPAHCTBE, MAapaUIEIbHOCTh TPEX
NpsIMBIX, MApajUIeJIbHOCTh HOpsIMOM U IJIOCKOCTH. [lapamnenbHoe W LEHTpaJIbHOE
MPOEKTUpOBaHKEe, n3o0paxkeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajlICIbHOTO MPOESKTUPOBAHUS.
N300paxkenne ¢puryp B mapawieIbHOW MPOESKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJl
MEXAy NpSIMbIMU B MpOCTpaHcTBE. llapaienbHOCTh MIIOCKOCTEN: NapajljieibHble IIOCKOCTH,
CBOIICTBa MapaiedbHbIX IIOocKOocTel. [IpocTeiiue mpocTpaHncTBeHHbIE GUTYPHI HA MJIOCKOCTH:
TETpa’Ap, NapaJUIENICNIIE], TIOCTPOCHNUE CEYCHU .

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE  IPSMBIE B
MPOCTPAHCTBE, NpPsIMbIE MAapalUIebHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPsIMOM M IJIOCKOCTH, TEOpeMa O MNpSIMOW MNEepPHEeHIUKYISIPHOU
I0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKINs (PUTYphl HA MIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTeH. Teopema
0 TPEX MEPIECHAUKYIIApax.

YTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJl, TWHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii WU MHOrorpaHHble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKUX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrorpaHHHKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipumsma: n-yroiapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBasg M IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancrBenHas teopema Iludaropa. ITupamupma: n-

yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupamuipl. CBoiicTBa péOep u OOKOBBIX I'paHei
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MpaBWIbHOM NUpamuabl. [IpaBUIbHBIE MHOTOIPAHHUKH: MPABUIIbHAS MPU3Ma M IpPaBUIIbHAA
NUpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJa U MPABUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOI'PAaHHUKAX: OKTAa3Ip, NOAEKA3P U UKOCAIP.

Brrurcnenue 31eMeHTOB MHOTOTPAHHUKOB: p&Opa, nuaronanu, yrisl. [lnomans 60KoBoi
MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH NPSIMOM IPU3MBI, IUIOIIAJb OCHOBAHHWM, TEOopema o
OOKOBOHM TMOBEPXHOCTH MpsAMON mnpu3Mbl. [lnomane OG0KOBOIl MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIIbHON MUPAMM/IBI, TEOPEMA O IIOIIAN YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU TPABWIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B TpaBUJIBHOM MHOTOTPAaHHUKE: CHUMMETpHUsS MapajUlesIeUNea, CUMMETPUS
MPaBUJIBHBIX MIPU3M, CHMMETPHUS MPABUJIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIC, COHANPABJIEHHBIE W MNPOTHUBOIOJIOXKHO HAMNPABIECHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKE€HHE BekTopa Ha uyucio. CBoiicTBa cioxeHHUs BeKTOpoB. (CBOMCTBa
YMHOXEHHS BEKTOpa Ha 4ncio. [[oHsTHE KOMIIaHapHbIe BEKTOPHI. [Ipu3HaKk KOMILUIAaHAPHOCTH
Tpéx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pPasjloKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM ~ BekTOopaM. [IpsAMoyronpHas cucTteMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunarsl Bektopa. CBsizb MeXAYy KOOpAMHATAMH BEKTOpAa M KOOpPAMHATAMHU TOYEK. YTOJ

Mex 1y BekTopamu. CkalasipHOE MPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tena Bpamenus

ITousTHs: OUIMHAPHUYCCKAasd IOBEPXHOCTb, KOHHYECCKAsd IMOBCPXHOCTD, C(l)epI/ILIeCKaﬂ
MOBEPXHOCTh, OOpa3yromue mnoBepxHoCcTe. Tenma BpamieHWs: UUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxkeHue cepbl U INIOCKOCTH, KacaTelbHasl MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muimuHpa u konyca. Cummerpust
cdepsl U mapa.

O6béM. OcHoBHblE cBoOMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunena u ciueactBus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupamMubl 1 Konyca. O0bEM 1apa 1 I1apoBOro CETMEHTA.

KomOuHnanmu Tten BpamieHHss U MHOrorpaHHUKoB. [lpu3Ma, BIucCaHHas B LWJIMHAP,

onucaHHasi OKoJo mmiuHApa. [lepecedenue chepsl U mapa ¢ MIOCKocThio. Kacanue miapa u



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«Teomerpus (yriayoueHHblii ypoBenb) 10-11 kiaacebn»

cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHKA, OIIMCAHHOTO OKOJIO cepsl, cepsl, BIMCaHHOU B
MHOTOTPaHHHK WM TEJIO BPAILCHHUS.

[lomaas MOBEpXHOCTH LWIMHAPA, KOHYyca, Miomanb cdepsl u e€ gacreil. [logobue B
npoctpanctBe. OtTHomieHHe 00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpazoBanue momobusi, romoTeTus. PemieHune 3asad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METO/IOB.

[locTpoeHne ceueHMH MHOTOTPAaHHMKOB ¥ TN BpAlICHUS: CEYCHUS MMIMHIpPA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYEHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
POXOJALINE Yepe3 BEepIIMHY), CEYCHHS IIapa, METOABI IMOCTPOCHUS CEYCHHU: METOJ CIIEIOB,
METO]I BHYTPEHHETO MIPOSKTUPOBAHMUS, METOI IEPEHOCA CEKYILEH IIIOCKOCTH.

BeKTOpBI 1 KOOPANHATHI B POCTPAHCTBE

Bekrops! B mpoctpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHA. lIpsMoyromnbHas cucTeMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenne BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIA METO NpPU
pELIEHUH T€OMETPUIECKUX 3a/1a4.

JIBHKEeHHS B MPOCTPaHCTBE

JBmwxkenust npoctpanctBa. OroOpaxkeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBa ABIKCHUH. BHIBl ABWKCHUWIl: MapauieNbHBI MEepeHoC, IEHTpalbHas CHMMETpHS,
3epKajJbHAs CUMMETPHS, IIOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nmonodust. [Ipsimas u cdepa

Ditnepa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

C()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMK  OOYYArOMIeTOCS KAk AaKTUBHOTO W
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro O0OIleCcTBa, MPEICTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJEWCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUSAMU U HA3HAUCHUEM,;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MAaTeMaTUKOB M POCCUMCKON MAaTEeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ATUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM NPUMEHEHUEM
JTOCTMDKCHUN HAyKH U JCSATENBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUH, pacCyXIeHUN, BOCIPUUMYHUBOCTH K
MaTEeMaTUYECKUM acTlieKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310POBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TpynoBoe BocniuTaHue:
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TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOJIO0US, MHTEPEC K Pa3NUYHBIM chepam
po)eCCHOHAIBHON ACSATEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U € MPUIOKEHUSIMH, YMECHHUE
COBEpINIaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO H
camM0o00pa30BaHMIO Ha MPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUHU
MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH,

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTb 3KOJIOTHYECKOU KYJIbTYpPbl, INOHUMAHUC BJIIHAHUA COLHAJIBHO-
SKOHOMHUYECKUX TMIPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM Cpejbl, OCO3HAHUE
ro0abHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHUEHTalMs Ha  IPUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE Cpelbl, MIaHUPOBaHUE
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HayKd Kak cdepbl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU JISA PASBUTHUA HUBUIIU3ALUH,
OBJIAACHHUEC SA3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOU Ky.]'[BTypOfI KaK CpCACTBOM ITO3HAHUA MUPA,
TOTOBHOCTH OCYILIECTBIISITh MPOCKTHYIO M HUCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHINBUIYATbHO U

B I'pYyIIIC.

METAIIPEJMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUYeOHbIe 1eiCTBUS

ba3oBble JJoruueckne aeicTBUs:

BBISABJIAATE U xapaKTepmoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATUYCCKUX O6T)€KTOB,
NOHSTUM, OTHOIIEHWNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETICHUS TMOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM TNpPH3HAK KiIacCH(PHUKalUU, OCHOBAHHUS [JIsi OOOOIIEHUS |
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpI/IHaTeJ'H)HI)Ie, C€AUHHUYHBIC, YaCTHbBIC 1 O6IHI/I€, yCJ'IOBHI)Ie;

BBIABIIATH MATCMATUYCCKUC SaKOHOMepHOCTI/I, B3aMOCBSI3HN U HpOTI/IBOpe‘—II/ISI B (i)aKTaX,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeasaratb KPUTEPUH I BBIABICHUS

3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
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JIeNIaTh BBIBOJBI C HWCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIIOUECHUH 110 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOSTEIBHO JIOKa3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKICHUU (TIpsIMBIC U
OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BBIOMpaTh CHOCOO perieHus y4eOHOM 3ajaun (CpaBHHMBATh HECKOJLKO BapHAHTOB
peleHus, BbIOMpaTh HauOoJiee MOAXOMANIMA ¢ YY4ETOM CaMOCTOSTEILHO BBIICIICHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTe/IbcKue AeicTBUS:

HCII0JIb30BaTh BOIPOCKHI KaK MCCIIEOBATEILCKUI HHCTPYMEHT IMO3HAHUS, POPMYIUPOBATH
BOIMPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHEe, NpoOJIeMy, YCTaHABIMBAaTh HCKOMOE U JIAHHOE,
(GhopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,

MPOBOJAMTHh CAaMOCTOSITENIbHO  CIUTAHMPOBAHHBIA  JKCIICPUMEHT, HCCIEAOBAHHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, MPOIECcCa, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TTPOIICCCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 00OOIIEHUST M BBIBOJBI IO PE3yJIbTaTaM IPOBEIAECHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBHIaTh MPEATNOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pellIeHus 3aa4H;

BEIOMpaTh WHGOPMAIMI0O W3 HCTOYHHKOB  PA3JIMYHBIX  THUIIOB, AaHAJIW3HPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHJIOB U  (QopMm
MIPEJICTaBIICHHUS,

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATH €€ B  Pa3NIUYHBIX  (Qopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HAI&KHOCTH WHQPOPMAIMU 10 CAMOCTOATEIBHO  CHOPMYITHPOBAHHBIM

KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUSA

OO01menue:
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BOCIIPHHUMATh U (DOPMYIHPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOwIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B X0ze OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOWMCK PELICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CY)KIECHUSMHU JIPYTMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jiHyude U CXOJCTBO
MO3HLIUH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJCTaBIISATh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad Npe3eHTAlUd U

0COOEHHOCTEH ayJAUTOPUH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranu3amnus:

COCTaBIISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMHU IMTO3HABATEIILHON PEe(IICKCUN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUI
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISI TIpoIlecca U pe3yibTaTa pelieHrs MaTeMaTUIeCKOM 3a1a4u;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH PELICHWU 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa I W YCJIOBHUSM, OOBICHATH MPUYUHBI
JOCTYDKCHHUST WJIM HEAOCTHIKEHHUS pe3yJIbTaTOB JESATEIHHOCTH, HAXOAWTHh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MOHUMATh M WCIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIWBHUAYATHHOW pabOTHI MpH
pemieHny y4eOHBIX 3aJad, MPUHUMATh IIeJIb COBMECTHOW JEATEIhbHOCTH, TUIAHHUPOBATH
OpPTaHHU3AIMI0 COBMECTHON paboThl, pacmlpeleniaTh BUABI paboT, TOTOBapHBATHCS, OOCYKIATh

MPOLIECC B PE3YNIbTAT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
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y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC

MOTYPpMBD> H I/IHI)IC), BBIIIOJIHATE CBOKO 4YaCTb pa60TbI U KOOPAWMHHUPOBATL CBOU HeﬁCTBHH C

APyruMn 4JICHaMHW KOMaHIbI, OLICHHMBATH Kad€CTBO CBOCro BKJIaga B O6IJ.[PII>1 IOPOAYKT IIO

KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aHMMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATUAMU CTEPEOMETPUH IIPU PEIICHUH 33134 U
IIPOBE/ICHUN MaTEMATUYECKUX PACCYKICHUH;

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U CIEACTBMS W3 HHUX IIpU  pELICHUU
F€OMETPUUECKUX 3ajay;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIIOCKOCTEN B
IPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh MOHATHSMH, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U MJIIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'PaHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BMJbl MHOIOIPaHHMKOB (TIpU3Ma, HUpPaMUA,
MPSIMOYTOJILHBIN TTapajieenunes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PHUKALINH;
CBOOOJHO ONEpPUPOBATh IMOHITHUSMH, CBS3aHHBIMM C CEUYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapajljieNIbHOE, IIEHTPAJIbHOE U OPTOrOHAIbHOE MPOEKTHUPOBaHKE (GUTYp Ha
IJIOCKOCTb, BBIMIOJIHATH N300pakeHust (pUryp Ha MjaocKoCTH;

CTPOUTH CEUYEHHUS MHOT'OI'PAaHHHKOB PA3IMYHBIMHU METO/JAaMHU, BBINOIHATH (BBIHOCHBIE)
IUIOCKUE YEpTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMuja),
F€OMETPUUECKUX TeJl C MPUMEHEHHEM QopMyT;

CBOOOZHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh HU
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JlefICTBI/ISI HaJa BEKTOpaMu,
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pemiarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLICHHH M HaXOXICHUE
FEOMETPUYECKUX  BEJIIMYMH, IIPUMEHSISI HW3BECTHBIE METOABI IIPM  PELICHUU
MaTeMaTUYECKUX 3a/1a4 ITOBBILIEHHOI'O U BEICOKOI'O YPOBHS CJIOKHOCTH;

IIPUMEHSATDH MIPOCTEUINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAILMOHHBIE
CHCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

U3BJICKATb, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTAaBICHHYIO Ha 4Yeprexax u
pUCYHKaX;

IIPUMEHATH I[IOJyYECHHbIE 3HAHHUS Ha M[PAKTUKE: CPaBHUBATh W AHAIM3UPOBATH
peanbHbIe CUTYallMW, IPUMEHATh U3yYEHHbIC IOHATHS B IPOLIECCE NOMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha s3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BAaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, peliath NpaKTHYecKue
3a/1a4M, CBSA3AaHHBIC C HAXO0XKJIECHUEM I'€OMETPUUECKUX BEJIMYNH;

UMETh MpPEJICTaBICHUsI 00 OCHOBHBIX J3Tamax pa3BUTHs T€OMETPUU KaK COCTABHOM

JacTu QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBO6OI{HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHH[{queCKOﬁ, KOHHMYECKON
cdepuieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTYUEHUS;

ONCprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaAMH BpalICHUA: HUIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tela BpalleHus (HUIMHIpP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPAILlCHUS;

KJIaccu(pUIUPOBATh B3aUMHOE PACIOJIOKEHHUE CPEPBI U MNIOCKOCTH;

BBIYUCIIATE BCJIIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
IUIONIAIM MOBEPXHOCTEN MHOTOTPAHHUKOB M TEJ BPAIIECHUs, TEOMETPUUECKUX TEI C
npUMeHeHHeM (OopMyIT;

CBOOOJTHO OMEpUPOBATh MOHIATUSMH, CBSI3aHHBIMU C KOMOMHALMSAMH TeJl BPALICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIYUCIISATH COOTHOLICHUS MEX]y IUIOMIASIMK MTOBEPXHOCTEH U 00bEMaMH MOTO0OHBIX

Te,;
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n300pakaTh M3y4daeMble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJI BPAICHHUS,

U3BIICKATb, UHTEPIPETHPOBaTh U NPeoOpa3oBbIBaTh  HH(POPMAIUIO 0
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUrypax, MPEICTaBICHHYI0 Ha YepTexax Hu
PHCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

peliaTth TEeOMETPUYECKHE 3aJaud Ha BBIUYUCICHHE YIJIOB MEXKAY TMPSMBIMH U
IUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METOIa IPH PEUICHUU;

CBOOOJHO OIEPUPOBATH IOHSATUSMH, CBSI3aHHBIMU C JBHKCHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBM)KCHHIA,

BBITIOJHATh M300pakKeHUsST MHOTOTPAHHUKOB M TENl BPAIICHUS MPHU TapauieIbHOM
nepeHoce, MeHTPAIbHOH CHMMETPUH, 3€PKAIbHOW CUMMETPHHU, TIPU MOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00US;

CTPOUTh CCUEHHS MHOTOTPAHHUKOB M TN BpallleHHWs: CEYCHHUS IWIMHApA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUeHUs KOHyca (TapaijieibHbIe OCHOBAHHUIO
U TIPOXO/ISIIIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEeIOB, METOJ] BHYTPEHHETO
POEKTHUPOBAHUS, METO/]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHS;

NPUMEHSTh TeOMeTpUuYecKrue (akThl Ui pEIIeHUs CTePeOMETPUUYECKUX 3ajad,
MPEIOIArafoIIuX HECKOJIBKO IIAaroB PEHICHHUs, €CITU YCIOBUS TPUMEHEHHUS 3aJJaHbl B
SBHOW U HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEMaTHYECKHWX OTHOIICHUH M HaXOXKICHHE
T€OMETPHYECKUX BEIHYHUH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

NMPUMEHSITh IIOJTYYCHHBIC 3HAHUS Ha TIPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIC CUTYAINH, IPUMEHSATh U3yUCHHBIE MMOHSITHUS, TEOPEMBI, CBOMCTBA

B IIpollecce IOMCKA pEIIeHUS MaTeMaTHyecku Cc(hOopMyIupoOBaHHON MpoOIEMBI,
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MOZACIINPOBATE PCAJIBHBIC CUTYAllUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL MTOCTPOCHHBIC
MOACIIN C UCIIOJIB30BAHUEM I'€COMECTPHUYCCKUX MMOHATHH U TCOPECM, aIllapara aJIFC6pBI,
pe€umiaTh NpakKTHYECKUEC 3aJa4ul, CBA3aHHBIC C HAXO0XACHUEM I'COMETPUUCCKNX BCIIMYNH,
HMETh IMPECACTABIICHHUA 00 OCHOBHBIX 3Tamax Pa3BUTHA T'COMETPHHU KakK COCTaBHOM

yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.
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https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
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oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/

BexTops! B mpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6

12

https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/
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11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

AHanutHueckas IreoMCTpusd

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

15

15

https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/

OOBEM MHOTOTpaHHUKA

Tena BpameHnus

17

24

https://resh.edu.ru/
https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-
https://fipi.ru/

[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJl

https://resh.edu.ru/
https://skysmart.ru/

https://math-
oge.sdamgia.ru/



https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
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https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
6 JBrokeHuUs 5 1 https://math-
oge.sdamgia.ru/
https://fipi.ru/

https://resh.edu.ru/
https://skysmart.ru/

17 2 https://math-
https://fipi.ru/

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TIpaBHIIa H300paKEHUS HA
PUCYHKE IJIOCKOCTH, IMAPAIIICIIBHBIX MTPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIBHBIX MPAMBIX
(OTpe3KoB), cepeiuHbI OTpe3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHEe MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300pakeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIUX O0HEKTOB

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
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CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cinencTBus U3 HUX. CrocoObl 3a1aHus
NPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.
O0o03HaUeHUS MIPSMBIX U TUIOCKOCTEH

10

N300paxenune cedyeHuit nmupamMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus MoITydeHHBIX
IIJIOCKOCTEN. PackpamBaHye MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

11

N300pakeHne ceueHuil mupaMuabl, Kyoa u

MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.

N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

https://resh.edu.ru/

12

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMHU IBETaAMU

https://skysmart.ru/

13

N300pakeHne ceueHnil mupaMubl, Kyoa u

MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux péodpa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUCHHH pa3HbIMU LIBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I



https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/

15

16
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Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IUIOCKOCTEH

https://resh.edu.ru/

17

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUSA

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOEHUS

https://skysmart.ru/

21

22

IToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJIbHUKOB

IToBrOopenue mianumerpun: Teopema

Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/I}I Pa3BUTHA



https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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INIAHUMETPUHN U CTEPEOMETPUU

23

KonTponpHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUNXCS TPSMBbIX.
[TapatenpHbIE IPSIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o cyniecTBOBaHUH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJuIeIbHBIX MPSAMBIX INIOCKOCTHIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe nmpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapajuIeIbHON MPOEKIINH

[MenTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3azauM Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

https://resh.edu.ru/

https://skysmart.ru/
https://math-
oge.sdamgia.ru/
https://fipi.ru/

30

[ToHsTHSA: MapaIeabHOCTh NMPSIMOI 1



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/

31

32

33

34
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IUIOCKOCTH B MpocTpancTBe. [Ipu3Hak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaolicTBa napauienbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajyieIbHOCTBIO IPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, MpOXOSAIIETO Yepes
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

[TapannenbHas npoeKuus, NIPUMEHEHUE JUIs
MIOCTPOEHMSI ceueHul Kyba u
napaiutenenunena. CpoicTsa
napasiesienune1a U mpu3Mbl

[TapannensHele wiockocty. [pusnaku
MapaJUIeIbHOCTH JBYX IUIOCKOCTEN

https://resh.edu.ru/

35

Teopema o0 mapajuieTIbHOCTH U
CANHCTBEHHOCTH ITJIOCKOCTH, HpOXOJISIHIeﬁ
yepe3 TOUKY, He MPUHAIICKAILYIO0 TaHHON
IJIOCKOCTH U CJIEJICTBHSA U3 HEé

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapajIeIbHOCTH IPSAMBIX IIEPECEUCHUS IIPU
IIEPECEYECHUHN IBYX MTapalJIEIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapayienbHBIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,



https://resh.edu.ru/
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3aKJIIOYEHHBIX MCXKAY napaljiCiIbHbIMU
IINIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYMS MTapaJIJICIIbHBIMUA INIOCKOCTAMHA

[ToBTopenue: Teopema Iudaropa na

38
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOIO
napajuiesienunena

41 Beruucnienue JUiH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TapajuleyIeuIe e
[IepneHuKyISIPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[IepneHUKyYISIPHOCTD NPSAMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyJISpHOCTH IPSIMOU U https://resh.edu.ru/
IIJIOCKOCTH
TeopeMa 0 CyleCTBOBAaHUU U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45 [InockocTy ¥ NepneHAUKYISPHBIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

46 [InmockocTH U nepreHINKyIsIpHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 [Tepnienaukynsip u HakioHHas. [loctpoenue

MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO



https://resh.edu.ru/
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[lepnennukynsp u HaknoHHas. [loctpoenue

48 NEPIECHIUKYIIAPA U3 TOYKU Ha MPAMYIO
49 Teopema o Tpéx nepneHaAuKyIApax (mpsmas https://resh.edu.ru/
u oOpaTtHas)
50 TeopeMma o Tpéx nepneHAUKysApax (mpsmas
u oOparHasi)
51 VYroa Mexay CKpeIUBaOIUMHUCS NIPSMBIMU
59 [Touck neprneHauKyISpPHBIX MPSAMBIX C
MTOMOUIBIO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN
53 OproroHanbHOE MPOSKTUPOBAHNE
IToctpoeHue ceuenuii kyoa, Ipu3Msl, https://skysmart.ru/
54 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO m‘w
. oge.sdamgia.ru/
OpPTOTOHAJILHOM NMPOEKINH httos:/fipi.ru/
[Toctpoenue ceuenunii kyba, MpU3MBl,
55 IIPaBWJIBHON MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpusl B IPOCTPAHCTBE OTHOCUTEIBHO
56 rtockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHHUKaX
57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH
58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsHUM OT TOUKH JI0 IIIIOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH
60 CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI: https://skysmart.ru/



https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
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CUMMETpPHUS, CABUT TOYKHU MO MapaljieIbHON
NpAMOit

https://math-
oge.sdamgia.ru/
https://fipi.ru/

CaBur no HenapauienbHON NpIMOH,

o1 M3MEHEHUE PACCTOSHUN
Kontposbnas padota "B3anmuoe
62 PacCIOJIOKEHUE NPSIMBIX U IIJIOCKOCTEN B
npocTtpaHcTae"
[ToBTOpEHME: yroa Mexay NpsIMbIMUA HA https://skysmart.ru/
63 IJTIOCKOCTH, TPUTOHOMETPHS B https://math-
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa oge.sdamgia.ru/
KOCHHYCOB https://fipi.ru/
[ToBTOpEHME: yrom Mexay
64 CKPEUIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE
65 ['eomeTprueckre METOIbI BHIYUCIICHUS yTiia
MEXy MPSMBIMUA B MHOTOTpaHHUKAX
66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTO yria
67 [lepnenaukynspusle miockoctu. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN
HpI/ISHaK NCPpHECHAUKYIIAPHOCTH MJIIOCKOCTEI; https://skysmart.ru/
68 Teopema O IPSIMOM MepeceueHns IByX https://math-
IJTIOCKOCTEN MEPNEHIUKYIISIPHBIX TPEThEU oge.sdamgia.ru/
IUIOCKOCTH https://fipi.ru/
[IpssMoyTONBHBIN MapasuIeaenuIe; Kyo;
69 W3MEPEHHUS, CBOMCTBA MPSIMOYTOJIBLHOTO

napajjiciacnuicaa



https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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TeopeMa 0 AuaroHajau mnmpsaMoOyroJIbHOro

70 napajuiesIenuIes1a U ClIeJCTBUE U3 Heé
CrepeoMeTpuyecKkye U NPUKIAIHbIE 3a/1a4H,
71 CBSI3aHHBIE CO B3aUMHBIM PacIlOJIOKEHUEM
IPSIMBIX U IIJIOCKOCTH
[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
72 napajuleNbHbIE MJI0OCKOCTH B CTaHJAPTHBIX
MHOTI'OI'paHHHMKaxX
[Tapa napasienbHbIX IIOCKOCTEN Ha
73 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX
74 PaccTosiHME OT TOYKH 10 IIIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TIOCKOCTH
Beruncrnenne paccTossHUN MEXKIY
75 CKPEIIMBAIOIINMUCS IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYISPHON MIJIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBA IS https://skysmart.ru/
76 TpexrpaHHbIX yrioB. Teopema Iludaropa, https://math-
TEOPEMBI KOCUHYCOB ¥ CHHYCOB JUIS oge.sdamgia.ru/
TPEXTPAHHOTO yriia https://fipi.ru/
https://skysmart.ru/
27 DneMeHTHI chepruyecKkoil reoMeTpHuu: https://math-
reoae3nyecKie JMHAN Ha 3eMiie oge.sdamgia.ru/
https://fipi.ru/
78 KonTposbHas padota "Y1l u paccTosHus"
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U

€ro DIIEMEHTHI"



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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[Tupamuna. Buasl nupamua. IlpaBunsaas

80 https://resh.edu.ru/

nupamua

81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

[IpaBuiibHas nmpusma
82 [IpssMolt napaienenunen, NpsMoyroJbHbIA
napaJiesienurne, Kyo
Breimykisie MHOTOrpaHnHuku. Teopema
83 . K p p https://resh.edu.ru/
Diinepa
B https://skysmart.ru/
BIMTYKJIbIE MHOTOTpaHHUKU. Teopema httos-//math
84 Diinepa. [IpaBunpHbIe U OMYNIPaBUIbHBIC ARps./math-
oge.sdamgia.ru/
MHOTOTpaHHHKH https://fipi.ru/
85 KonTtpomnsHast pabora "MHoOrorpaHHUKH"
86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB
https://skysmart.ru/
https://math-

88 Pa3zHocTh BekTOpOB .
oge.sdamgia.ru/
https://fipi.ru/

89 [IpaBuiio napamnenenunena

90 YMHOKEHNE BEKTOpa Ha YHCIIO0
https://skysmart.ru/

01 Paznosxenue BekTopa 1o 6asucy Tpéx https://math-

BEKTOPOB, HE JIeKANIUX B OAHOM MIIOCKOCTH oge.sdamgia.ru/
https://fipi.ru/

92 CkansipHoe pou3BeCHNE

93 Brruucnenue yria Mexay BEKTOpaMu B



https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
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© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«Teomerpus (yriayoseHHblii ypoBenb) 10-11 kinacebn»

MPOCTPAHCTBE
https://skysmart.ru/
. https://math-

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1 .
oge.sdamgia.ru/
https://fipi.ru/

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU

97 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu
https://skysmart.ru/

o https://math-

98 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN 1 .
oge.sdamgia.ru/
https://fipi.ru/

99 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1

100 WroroBas koHTpoJsibHas paboTa 1

101 HToroBast KOHTpoJIbHAS paboTa 1 1

102 O0o001IeHre U CHCTeMAaTH3aNs 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0


https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudposeie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJECHNE BEKTOPOB"
https://skysmart.ru/
3 [ToBTOpenue Temsl "Bpruncienue yria 1 https://math-
MEXly BEKTOpaMH B IIPOCTPaHCTBE" oge.sdamgia.ru/
https://fipi.ru/
4 [ToBTOpeHue Tems! "YpaBHEHUE NPAMOIA, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
YpaBHEHHE INTIOCKOCTH, HOpMaJb
5 P > HOP ’ 1 https://resh.edu.ru/
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
aBHEHUE INIOCKOCTH B OTpPE3Kax
yp p
7 BekTtopHoe npousBenenne 1 https://resh.edu.ru/
8 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
10 AHaMTHYECKHE METO/bI pacyéra yria 1

MECXKAY NPsAMBIMHA B MHOTI'OI'PAaHHHUKAXxX



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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AHaIUTHYECKHUE METO/IbI pacuéTa yria

1 MEXIY IJIOCKOCTSIMUA B MHOT'OTpaHHUKAX
12 dopmyna pacCTOSHUS OT TOYKH J10
IJIOCKOCTH B KOOpJAMHATAaX
https://skysmart.ru/
13 Haxoxnenue paccTosstHUN OT TOYKHU 110 https://math-
TUIOCKOCTH B KyOe oge.sdamgia.ru/
https://fipi.ru/
14 Haxoxnenne paccTosTHUM OT TOYKHU 710
MJIOCKOCTH B MPABWJIBHOW MTUPaMU/IE
https://skysmart.ru/
15 KoHTposbHas padota "AHamuTH4yeckas https://math-
reometpus" oge.sdamgia.ru/
https://fipi.ru/
16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPAaHHUKHU
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeudeHust MHOTOTPAHHUKOB: CTaHIAPTHBIE https://skysmart.ru/
18 MJIOCKOCTH, TIepeCceYeHUs MPSIMbIX U M{M
g oge.sdamagia.ru/
MIJIOCKOCTEU https://fipi.ru/
19 [TapanenbHble TIPsIMbIE U MIIOCKOCTH:
napajujielbHble CEYEHUs
20 [TapannenpHbIe IPSMBIE U TIIIOCKOCTH:
pacu€t OTHOLIEHUI
https://skysmart.ru/
21 [TapamienbHbIe IPSIMBIE U IIIOCKOCTH: YIJIbI https://math-

MCXKAY CKPCIUBAOIIMMHACA IMTPAMBIMHA

oge.sdamgia.ru/
https://fipi.ru/



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/

22

23
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[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:
CTaHJapTHBIC Tapbl MEPIEHAUKYIIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOIPAaHHUKOB

[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTHU:
TeopeMa O TPeX MepIeHANKYIIpax

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOIOTPaHHUKAX

https://resh.edu.ru/

25

26

27

HOBTOpeHI/ICI Iiomaan MHOFoyFOJII)HI/IKOB,
(bopMYITBI TSI TIOMIAACH, COOOPAKEHUS
noxoous

[ToBTOpEHME: MIOMAAN MHOTOYTOJIbHUKOB,
dbopMyIIBI TS IIOMIAACH, COOOpaKEHUS
mogoous

[ToBTOpEHME: MIOMIAAN MHOTOYTOIEHUKOB,
dbopMyIIBI TS IIOMIAACH, COOOpaKEHUS
noaoous

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

https://skysmart.ru/

https://math-
oge.sdamgia.ru/
https://fipi.ru/

29

[Tnomany ceueHnii MHOTOTPaHHUKOB:
TUTOIIAAN TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS O 100Mst

30

KonTponbnas pabota "IloBTOpenue:
MHOTI'OIrpaHHUKH, CCUCHUA MHOFOI’”paHHI/IKOB'

'

31

O6BéM Tena. OOBeM MPSIMOYTOIBHOTO
napaJuieienuneaa



https://resh.edu.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJApaType

32
Ky0a; 0 TpUCEKLIUHU yTiia
CrepeoMeTpHUuecKUe 3aJa4l, CBSI3aHHBIE C
33 00BEMOM TTPSMOYTOJIBHOTO
napasuiesenumneia
[Ipukiagnaeie 3a1a4u, CBSI3aHHBIE C
34 BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO https://resh.edu.ru/
napasuieNienumnena
35 O06BEM MO TIPU3MEI
36 CrepeoMeTpHuuecKUe 3aJ]a41, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN TPU3MBI
37 [Ipuknansble 3a1a4uu, cBsI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI
Brruncnenue 06EMOB Tell € TOMOIIBIO
38 onpeaenénHoro uarerpaita. Oobpém
HAaKJIOHHOM NMPU3MBI
Brruncnenue 06EMOB Tell € TOMOIIBIO
39 omnpenenénHoro uHTerpana. O0bEM https://resh.edu.ru/
MTUPAMU/TBI
40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHU/] C OOLIUM YTIIOM
41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM
CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
42 p p N ’ https://resh.edu.ru/
00BbEMaMU HAKJIOHHOM MTPU3MBI
43 CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C

00BEMaMH THpaMUIBI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI
https://skysmart.ru/
45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI https://math-
Ten", CBSI3aHHBIE C 00BEMOM TUPAMHUIBI oge.sdamgia.ru/
https://fipi.ru/
46 [Ipumenenne 00bEMOB. Borunicienue
PacCTOSIHUS 70 TJIOCKOCTH
47 KonTpomnpHas padora "O0béM
MHOTOTrpaHHHKaA"
[{umuHaprdeckas TOBEPXHOCTb,
48 o0pa3yromue UIHHIPHYECKON
MMOBEPXHOCTH
49 Huirzp. HpAMoit kpyroBoi WHAHAD. https://resh.edu.ru/
[Tnommane MOBEPXHOCTH IIMIIMHIPA
50 Konnueckas moBepXxHOCTh, 00pasyroire
KOHHYECKOU noBepxHocTh. KoHnyc
51 CeueHue KOH}V/ca IIOCKOCTBIO,
napauieIbHON TIIOCKOCTH OCHOBAHUS
59 yCG‘IéIjI'HLII\/'I KoHyc. M300paxkxeHne KOHYyCOB
U YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOI MOBEPXHOCTH H IMTOJTHOM https://resh.edu.ru/
MOBEPXHOCTH KOHYyCa
54 [Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHOMN
MOBEPXHOCTU KOHYCa
95 CrepeomeTpHuuecKkue 3aa4u Ha



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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J0Ka3aTeJIbCTBO U BBIYUCIICHUC,
IMOCTPOCHUEM ceueHHI OUJINHApPA, KOHYCa

CTCpCOMCTpI/ILICCKI/Ie 3aJa4dM Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
IOCTPOCHUEM CEUEHMH LIMIIMH/Ipa, KOHyCa

57 [Ipukiagnaeie 3a1a4u, CBSI3aHHBIE C
IIMHAPOM

58 [TpuknanHble 3aauu, CBA3aHHBIE C
UIMHAPOM

59 Cdepa u map https://resh.edu.ru/
[lepeceuenue cheps! u mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctso. Bug n
n300paxkeHue mapa
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miockoctero. Bug n
n300paxKeHue mapa

62 YPaBI:I’eHI/Ie cdepsl. [Inomans chepsl u e€ https://resh.edu.ru/
qacTei

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyecKHe 3a/1aun Ha

64 JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHBIC
co cepoii U mapoM, MOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuecKHe 3a/1aun Ha

65 JI0Ka3aTeIbCTBO U BBIUUCIICHHE, CBSI3aHHBIC

co cepoii 1 mapoM, MOCTPOESHUEM UX
CEUEHNU IIJIOCKOCTBIO



https://resh.edu.ru/
https://resh.edu.ru/
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[Tpuxnanueie 3a1a4n, CBI3aHHbIE CO chepoit

66
U II1apoM
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
67 BBIYHCIICHHS B OKPYXKHOCTH, CTaHIapTHBIC
monoous
https://skysmart.ru/
68 Paznuunble KOMOMHALIMY TEJ BPAILICHUS U https://math-
MHOTOTPaHHHMKOB oge.sdamgia.ru/
https://fipi.ru/
69 3anaun o teme "Tena U MOBEPXHOCTH
BparnieHus"
https://skysmart.ru/
20 3amauu o Teme "Tena U MOBEPXHOCTH https://math-
BpalleHus" oge.sdamgia.ru/
https://fipi.ru/
71 KonTponbnas pabota "Tena u moBepXxHOCTH
BpauieHus"
79 O06beém unuHapa. Teopema 06 00bEME
MPSIMOTO IIMJIMHAPA
Brruncienne 0065EMOB TENI ¢ IOMOIIBIO
73 . . Hl https://resh.edu.ru/
onpenenéaHoro uuaterpaiga. O6béM KoHyca
74 [Tnomaan 60KOBOM U MOTHON OBEPXHOCTH
KOHyca
75 CrepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHYCA
76 [Ipuknanueie 3anaun mo Teme "OOBEMBI U
IJI0IaAu MOBepXHOCTEN Temn"
77 O0béM 1mapa u mapoBoro cexropa. Teopema



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
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00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUYECKHE 3a]1a4H, CBSI3aHHBIC C
BBIUMCIICHHEM 00BEMOB IIIapa, MIapOBOTO
CerMEHTa U IApOBOr0 CEKTOpa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u

https://skysmart.ru/
https://math-

78 momaaeo cepbl. COOTHOMIEHUS MEX, .
Had bep N N y oge.sdamgia.ru/
TUTONIAISIMH TTOBEPXHOCTEH M 00bEMaMuU httos://fioi.ru/
ps://fipi.
MOTOOHBIX TEI
[TonoOHbIe Tena B MPOCTPAHCTBE.
N https://skysmart.ru/
N3menenne o0bEéMa rpu o 1001 u.
https://math-
79 CrepeoMeTpHruecKUe 3a]]a41, CBI3aHHBIE C .
6B . oge.sdamgia.ru/
BBIYMCIICHHEM O00BEMOB TEJT U TUIOIIA I httos:/fipi.ru/
MMOBEPXHOCTEN
KonTponbnas pabota "Ilnomanu
80 P P ) e " https://resh.edu.ru/
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEI
JBuxenus npoctpancTBa. OToOpaskeHusl.
81 JiBroxeHus U paBeHcTBO ¢uryp. Oouue https://resh.edu.ru/
CBOMCTBA JBUKCHUH
Buas! nrkeHni: MapauieabHbIA IEPEHOC,
82 LEHTpajIbHasi CUMMETPHS, 3epKallbHas https://resh.edu.ru/
CUMMETPHS, TTIOBOPOT BOKPYT MPSMO
83 [IpeobpazoBanus nogobus. [Ipsamas u chepa
Ditnepa
84 ['eomeTpuueckue 3aqaun Ha TPUMEHEHNE
JIBUKCHHUS
85 KoHntponbhas padota "BekTopsl B

npocTpaHcTBe"



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
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O6o06matomee moBTopeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometpun 10—11 knaccos,

86 cucremarusauus 3Hanui: "llapamiensHocTh
MPSIMBIX U TJIOCKOCTEH B IpocTpaHcTBe"
O6o06matomee moBropeHue 11 moHsaTHI 1
87 MeTo0B Kypca reomerpuu 10—11 knaccos,
cucTemMaTu3alus 3HaHui: "BekTopsl B
npocTtpascTae”
O6o6matomee moBropeHue 11 moHITHI 1 https://skysmart.ru/
88 MeTo0B Kypca reomerpuu 10—11 knaccos, https://math-
cucreMaru3anus 3HaHuil: "BekTopsl B oge.sdamgia.ru/
npocTpaHncTae” https://fipi.ru/
Ob6o6muaromee noropeHue 11 noHATH U
89 MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHui: "OobeM
MHOTOTpaHHHKaA"
O6o06matomiee moBTopenue 11 mousTHii u https://skysmart.ru/
90 MeTOJ0B Kypca reomerpun 10—11 knaccos, httgs://math-
cuctemaruzanus 3HaHuit: "OobeM oge.sdamagia.ru/
MHOTOTpaHHHUKA" https:/fipi.ru/
O6o06matomee moBTopenue 11 moHsTHI 1
01 MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMaru3anus 3Hanuit: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"
O6o06matomee moBTopenue 11 moHsTHI 1
92 MeToJI0B Kypca reometpun 10—11 kmaccos,

cucrteMarusanys 3Haguii: "Inomann
MOBEPXHOCTH M 00BEMBI KPYTJIbIX Tl



https://skysmart.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://fipi.ru/
https://skysmart.ru/
https://math-oge.sdamgia.ru/
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93 HroroBast kKoHTpoIbHAs paboTa

94 Hrorosast KoHTpOJIbHAS paboTa 1 1 https://resh.edu.ru/

95 [ToBTOpEHME, 000OIIEHNE U CUCTEMATH3 AL

3HAHUI
Uctopus pa3BUTHS CTEPEOMETPUU KaK

96 HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAyKU U €€ poiib B PA3BUTHH COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

HcTopust pa3BUTHSI CTEPEOMETPUN KaK
98 HAyKW " e€ poJIb B Pa3BUTUU COBPEMEHHBIX 1 https://resh.edu.ru/

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHUS CTEPEOMETPHU KaK
99 HAaYKHU U €€ pOJIb B pa3BUTHH COBPEMEHHBIX 1
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ poJib B pa3BUTHN COBPEMEHHBIX 1
WH)KEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTHM

Hcropust pa3BUTHSA CTEPEOMETPUH KaK

101 HAyKH U €€ poJib B pa3BUTUN COBPEMEHHBIX 1 https://resh.edu.ru/
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHM

Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B Pa3BUTHUH COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
» MaTtematuka: anrebpa 1 Hadajla MaTeMaTHIeCKOro aHaiausa, reomerpus. ['eomerpust, 10-11
kiaccel/ byty3os B.®@., IIpaconos B.B. nox penakmueit Canoanyero B.A., AKIinoHepHoe

obmectBo «M3natenpcTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

https://skysmart.ru/

https://math-oge.sdamgia.ru/

https://fipi.ru/



© MAQY I'mmuasust Ne 86. PaGouasi mporpamMa y4eGHOro mpeamera
«Teomerpus (yriayoueHHblii ypoBenb) 10-11 kinacebn»



