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1.HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma OpHEHTHpOBAaHa Ha HCIOJb30BaHHE YydeOHHKa (y4yeOHOTO mocoous):
I'eomerpus 10-11 JI. C. Atanacsu U3narensctBo «lIpocBemenne», Mocksa, 2022 r.

Hean U3Y4YCHHA: CUCTEMATUYECKOE U3yYeHHe CBOMCTB reOMeTPHYECKUX TEI B
IIPOCTPAHCTBE,

pa3BUTHE IPOCTPAHCTBEHHBIX MTPEICTABICHUN yJaIIuxcs,

OCBOEHHE CIIOCOOOB BHIYMCIIEHUS PAKTUYECKU BAXKHBIX FeOMeTPHYeCKHUX BEIUUNH,

JajibHENIIIee pa3BUTHE JIOTMUECKOTO MBIILIJICHUS yUaluXCsl.

I[OCTI/DKCHI/IG ITUX uenei/i nporpamMmnbl 110 reOMETpUHU Ha YPOBHC OCHOBHOI'O
o01ero 00pa3oBaHus 00€CTIEUNBACTCS PEIICHUEM CIIEAYIONNX 3a4a4:

e HayuuTs pemars 3ajauu Ha IOCTPOCHHUE CEUYECHNN, HAX0XKICHUE YIJIa MEXK Y PSIMOU U
IIJIOCKOCTBIO.

° Hay‘-II/ITI) BBIIIOJIHATE CJIOKCHUC UM BBIYUTAHUC BEKTOPOB B IIPOCTPAHCTBE.

o [lo3HakoMHUTH ydqamuxcss ¢ OCHOBHBIMY BUAAaMU MHOTOTPAHHHUKOB, HAYUYUTH HAXOAUTHh
mIomaau MOBEPXHOCTU MHOTOTPaAHHUKOB.

e I3yunTh OCHOBHBIE CBOMCTBA IIJIOCKOCTH, IO3HAKOMUTH C TIOHATHEM JABYIPAHHBIX YIJIOB.
e PaccMOTpeTh B3aMMHOE PACIOJIOKEHHUE JBYX MPSMBIX, IPIMOM U INTIOCKOCTH.

e N3yunth mapamiesbHOCTh NPAMBIX U MJIOCKOCTEH, MapalIEIbHOCTh IIIOCKOCTEH,
MEePIEeHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH.

Ha u3ydyenune yueOHoTO Kypca «['eomeTpusi» Ha yriyonéHHOM ypoBHE oTBoauTces 204 gaca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B HEZICIIO).

2. COAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpun. Touka, MmpsiMasi, IJIOCKOCTb, MpocTpaHcTBo. [lonsaTre 00
aKCMOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3auMHoe pacrnosiokeHue NpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOLIMecs, NapajliesibHble U
cKpeuuBaromuecs: npsmsle. IlpuzHaku ckpemuBaromuxcss OpsMbixX. lapamienbHOCTh NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajliesibHble NpsIMbleé B IPOCTPAHCTBE, MApalIENbHOCTb TPEX
IPSIMBIX, MApAJUIETBHOCTh NPSIMOM U miiockocTu. [lapamienbHoe U IEeHTpaIbHOE POSKTUPOBAHMUE,
n3obpaxxenue ¢puryp. OCHOBHbIE CBOWCTBA NapaJUIeIbHOIO MpoeKTHpoBaHus. M3o0paxenue Guryp
B IApaJJIeNIbHOW MPOEKIMU. YTIJIbl C COHAIIPABICHHBIMM CTOPOHAMHM, YroJ MEXIY NPSMbIMU B
npocTtpaHcTBe. [lapanienbHOCTh IUIOCKOCTEH: MapajieabHble II0CKOCTH, CBOMCTBA MapauleIbHbIX
iockoctel. [Ipocreiime npocTpaHCTBEHHbIE (PUIYPHI Ha MIIOCKOCTH: TE€TPadip, Mapajulesenune],
MOCTPOEHHUE CEUCHU.

[leprieHAUKYIAPHOCTh MPSAMON U IJIOCKOCTU: NEPHEHIUKYISPHBIEC MPsIMbIE B MPOCTPAHCTBE,
IpsiIMble MapajyielibHble M NEepHeHAUKYJSPHbIE K IUIOCKOCTH, NPU3HAK MEPHEeHIUKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TeopeMa O MpsAMONW NEepHeHIUKYISIpHOW IuIockocTH. OpTOTOHAIBHOE
npoekTupoBanue. IleprneHuKyssip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IIIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 MJIOCKOCTHU, MPOEKIHs (GUTypbl Ha MJIOCKOCTb. [leprneHauKyIsspHOCTh IUIOCKOCTEH:
IIPU3HAK MEPIEHIUKYIIPHOCTU ABYX INIOCKOCTEN. Teopema o Tpéx nepneHauKynsapax.



VYrubl B IPOCTPAHCTBE: yroJl MEXAY NPSMOW U IUIOCKOCTBIO, JBYTPAHHBIN YroJ, JTUHEHHBIA
yroja JAByrpaHHoro yria. TpéxrpaHHbli M MHOTOrpaHHble yriabl. CBONCTBA IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U JIBYTPAHHBIX YIJIOB TpEXrpaHHoro yria. Teopembl
KOCHHYCOB U CHHYCOB JUIsl TPEXIPAHHOIO YIJIA.

MHOrorpaHHHuKHU

Buzbl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yrosbHas npusma, npsmas u
HaKJIOHHAsi IpU3Mbl, OOKOBAs U MOJIHAsl HOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsiMoyroibHbII
napajuleJenuIe] U ero cpoicrea. Kpargaiimme nmyrn Ha IOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Oiinepa. [IpoctpancTBennas reopema [Iudaropa. Ilupamuna: n-yroipHas nupamusa, MpaBuiIbHAs U
yceu€HHas nupaMujipl. CBolicTBa pédbep M OOKOBBIX I'paHel MpaBUIbLHOW nupamusl. [IpaBuiibHbIe
MHOTOTDaHHUKH: MPAaBWIbHAS NpPU3Ma W IpaBWIbHAs IUpaMUJa, NPABWIbHAS TPEYrOJbHas
nupaMua M TpaBUIBHBIM TeTpa’rap, KyO. IlpencraBieHue o mnpaBUIbHBIX MHOTOTPAaHHUKAX:
OKTasp, JOAEKadIp U UKOCAIP.

Boruncnenue »351eMeHTOB MHOTOIPAHHUKOB: péOpa, AuaroHanu, yriel. Ilmomans GokoBoit
MTOBEPXHOCTH U IMOJIHOM MOBEPXHOCTU MPSMOM MPU3MBI, TUIOIIA b OCHOBaHHM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mnpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIBLHOM
MIAPaMHU/IbI, TEOPEMA O IIJIOMAN YCEUYEHHON TMPaMUIbI.

CuMMeTpusi B MPOCTPAHCTBE. OJIEMEHThl CUMMETPUU TPABUIBHBIX MHOTOT'PAaHHUKOB.
CummeTpuss B NpPAaBWIBHOM MHOTOIPDAHHHMKE: CUMMETpUs NapajUielenunena, CHMMETpPUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABWIBHONW MUPaAMUBL.

BexkTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, /UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE M IPOTHUBOIIOJIOXKHO HAIPaBIECHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. JIeMCTBUS C BEKTOpamMu: CIIOKEHHE M BBIUATAHHE BEKTOPOB, CYMMa HECKOJBKHX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yucio. CBOMCTBA CiOKEeHUSI BEKTOPOB. CBOWCTBA YMHOKEHUS
BeKTOpa Ha 4yucio. [Tonarne xomiutanapasle BEKTOpBI. [IpU3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3loKEHMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsmoyrosibHasi cucrema KoopauHaT B mnpocTpaHcTBe. Koopaunatel BekTopa. CBs3b
MEXAY KOOPAMHATAMU BEKTOPA M KOOPAMHATAMHU TOYEK. YTOJ MexAy Bekropamu. CkamspHoe
IIPOU3BENCHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

[ToHsITHSA: UWIMHApPUYECKAsh IOBEPXHOCTh, KOHHYECKAsh MOBEPXHOCTh, cdepuieckas
MOBEPXHOCTh, 00pa3yroIue MoBepxHocTei. Tena BpalieHus: WIHHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzaumHoe pacrnosioxenue chepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N300pakenue Ten BpaileHus Ha MII0CKOCTH. Pa3BépTka muimuHapa u konyca. CummeTpus chepbl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MNPAMOYTOIBHOTO
napajienenunena u ciueactBus uz He€. OOBEM MpsAMONW M HAKIOHHOW MPU3MBI, IWJIMHIPA,
nupaMuabl 1 konyca. O0bEM 11apa U MapoBOrO CErMeHTa.

KoMOuHariu ten BpaiieHus: 1 MHOTOTpaHHUKOB. [Ipr3ma, BrricaHHAas B IUJIUHAP, ONKUCAHHAS
okono tmmnuHApa. l[lepeceuenue cdepbl U mapa c miockocTelo. Kacanue mrapa u  cdepbl
I0cKoCThI0. [loHATHE MHOTOTpaHHUKA, OIMUCAHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOW B
MHOTOTPAaHHUK WJIH TEJIO BpallEHUSI.

[Tnomanas MOBEpPXHOCTH IMIIMHApA, KOHyca, Iuomans cdepbl u e€ yacteir. [lomobue B
npoctpanctBe.  OTHomeHHe O00BEMOB, IJIOMIaJed  TOBEPXHOCTEM  MOMOOHBIX  Quryp.



[IpeobpazoBanue monoOusi, romoreTus. Pemienue 3agay Ha IUIOCKOCTH C HCIHOJIB30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHnue ceyeHnii MHOTOIpaHHUKOB M TEJI BPALLEHUSI: CEUEHUS LIINHAPA (apaiiebHO U
NIEPIEHIUKYIIIPHO OCH), CEYEHUs KOHyca (MmapajuielbHble OCHOBAHHUIO U IPOXOJIIME Yepe3
BEpIIMHY), CEYEHMsI Ilapa, METOJbl IOCTPOEHUS CEUEHUM: METOJ CIIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYIIIEH MIIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Onepanuu Haj BEKTOpamMH. BekTopHOe yMHOMXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOKEHUs. lIpsMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Pasnokenue Bexkropa mo 0Oasucy. KoopamHaTHO-BEKTOpPHBIH METOJ IpH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

/{BUKeHNs B IPOCTPAHCTBE

JBwxenust npoctpancTBa. OtoOpakenus. J[Brkenus u paBeHCTBO ¢uryp. OOime cBoiicTBa
JNBVWKCHUW. Buapl NBHKEHMHI: NapajljieNbHBIA IMEPEHOC, LEHTpPajdbHas CHMMETpHUSA, 3€pKaJIbHAS
CUMMETpUs, TOBOPOT BOKpYT npsiMoil. [IpeoOGpa3zoBanus nomodus. [psmas u chepa Ditnepa.

3. IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsA  YYEBHOTI'O KYPCA
«'EOMETPUS» (YIIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJHEIT'O OBIIEI'O
OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIIUTAHKE:

chopMHPOBAaHHOCTh ~ TPaKAAHCKOW  MO3MIMU  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JEHA POCCHUICKOrO OOLIECTBa, IMPEICTABICHHE O MaTeMaTHYECKHX OCHOBAX
(YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpPOLEAYp TIPaKIaHCKOTO oOIiecTsa
(BBIOOpPBI, ONPOCHI M JpYyroe), yMEHHE B3aHMOJACHCTBOBAaTH C COLMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (YHKLUSIMU U HA3HAUCHUCM;

2) IaTPpHOTHYECKOE BOCIIUTAHHE:

chopMHPOBAHHOCTh POCCHUICKOW TI'Pa)KAAHCKOW HMACHTUYHOCTH, YBOKCHUS K IPOILIOMY H
HACTOSIEMY POCCHUICKOM MaTeMaTHKH, [EHHOCTHOE OTHOLICHHUE K JOCTHIKCHHSM DPOCCHUCKHX
MaTeMaTHKOB M POCCHHCKOI MaTeMaTHYECKOW IIIKOJIbI, UCIIOIb30BAHUE ATUX JNOCTHIKECHHH B IPYTUX
HayKax, TEXHOJIOTHUX, chepax IKOHOMHKY;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEHl POCCHIICKOr0 Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHWUSI, ITHYECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTHYESCKUM ITPUMEHEHUEM JIOCTHKCHUN HAyKU
U JICATEIIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/[a B IIOCTPOCHHE YCTOWYHUBOIO OY/IyIIero;

4) acTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOUYas 3CTETHKY MATEeMAaTHYECKHX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3ajay, pPEILICHHH, PACCYXICHHH, BOCIPHUMYUBOCTh K MATEMATHYECKUM AaCIEKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusnueckoe BocnuTaAHNE:

chopMHPOBAHHOCTh YMEHHsI TIPUMEHSITh MAaTEMATHUCCKUE 3HAHUS B MHTEpecax 3JI0POBOTO U
Oe3omacHOro 00pa3a HU3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/0POBBIO (3/I0pOBOE MHUTAHHUE,
cOaaHCHPOBAHHBIN PEXKUM 3aHATHI U OT/bIXA, PErysipHas pu3nvecKkas akTUBHOCTB), (pusnueckoe
COBEPILICHCTBOBAHHUE TIPH 3aHSITHSIX CIIOPTHBHO-03/I0POBUTEIBHOMN JIESTEILHOCTHIO;

6) Tpy/0BO€ BoCIMTAHHE:



TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH TPYIOJIOOHS, MHTEpPEC K pa3iuyHbIM chepam
npodeccHOHaNBbHON JEATENbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW M €€ TPUIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIieil mpodeccru U pean30BhIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpA30BaHMIO Ha
MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUM MPAKTUYECKHUX 337134
MaTeMaTU4YeCKOM HAIPaBICHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHUE:

Cc(OPMHUPOBAHHOCTh ~ DKOJIOTHYECKOH  KYIbTYphl, TIOHUMAaHHE BIUSHHUA  COLHAIBHO-
HSKOHOMHYECKMX IPOLIECCOB HA COCTOSHWE NPUPOAHON H COIMAIBHOM Cpeabl, OCO3HAHWE
r7100aIbHOTO XapaKkTepa SKOJIOTUYECKUX MPoOIeM, OpUEHTALUs Ha MPUMEHEHUE MAaTeMaTHYECKHX
3HAHUH Ui pelICHHUs 3a/1a4 B 00J1aCTH OKPYKAIOIIEH Cpe/ibl, INIAHMPOBAHUE MOCTYIKOB M OLIEHKU
MX BO3MOJKHBIX MTOCIIEICTBUI IS OKPYKAIOIIEH CPebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKd W OOIIECTBEHHOH MPAKTUKH, TIOHMMAHNE MAaTEMaTHYECKOW HAYKH KaK c(epbl YeJT0OBEUECKOU
JESATETbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTHUS ITUBHIIN3AINH, OBJIAZICHNE SI3bIKOM
MaTeMaTUKA W MaTeMaTWYeCKOW KyJIbTYpOH KaK CpEICTBOM TIIO3HAHHWS MHpPA, TOTOBHOCTh
OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITEIbHOCTh HHUBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHUS

ba3oBrble Jornveckue aelicTBUs:

BBIBJSITh M XapaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMaTHUYECKHX OOBEKTOB,
MTOHSATHN, OTHOIICHUH MEXIY MOHITUIMH, (POPMYITUPOBATH OTPEICICHUS TTOHATHH, YCTAHABINBATH
CYIIIECTBEHHBIM TMPHU3HAK KJIAaCCH(UKAIMK, OCHOBAHUS /i O0OOOIICHHUS] W CpaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

BOCTIpUHUMATh, (OpMyIUpOBaTH W TPEOOPA30OBBIBATH CYXKJCHUS: YTBEPAUTEIBHBIC W
OTpHIIaTeIIbHbIE, CIMHUYHBIE, YaCTHBIE U O0IIUe, YCIOBHBIC,

BBISBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeuMsi B (akTax,
JAHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSX, MTPEAsiaraTh KPUTEPUH VISl BBISBIICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

JIeNaTh BBIBOJBI C HKCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3AKJITFOYCHHUH, YMO3AKITIOUCHHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IpsMble U OT
MPOTUBHOTO), BBICTPaMBAaTh APrYMEHTALIMIO, MPUBOAUTH TMPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJICHHUS U BHIBObI;

BBIOMpATH CIIOCOO pelieHus: yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUS,
BBIOMpATh HanboJIee MOIXOASIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarelbCKHe AeiCTBUA:

WCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUII MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOMNPOCHL, (DUKCHUpYIOIIME MPOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE M JIAHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;

MPOBOJIUTh ~ CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA ~ SKCIIEPUMEHT,  HUCCIEIOBAHHUE  IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBeKTa, SBJICHMsSI, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMU, SIBICHUSIMH, TTPOIIECCAMU;



CaMOCTOATENIBHO (hOpMyIHpoBaTh 0OOOIICHHS M BBIBOJBI 0 pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOIEHUS, UCCIIEOBAHMS, OICHUBATH JOCTOBEPHOCTHh MOJYYEHHBIX PE3YyIbTAaTOB, BBIBOJOB U
0000I1IEeHHI;

IIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IPOLECCA, & TAKKE BBIIBUraTh IPEAIIOJIOKEHHUSA O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

BBISBIIATE AepUInTHl MHPOPMAILIUH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETAa Ha BONPOC W JUIS
peuieHus 3a1auu;

BbIOMpaTh  MH(GOpPMAIMIO W3  UCTOYHHUKOB  pA3IMYHBIX  THIIOB,  aHAJIM3UPOBATH,
CHCTEMAaTH3MpOBATh W  HWHTEPIPETHPOBATH HWHPOPMALMIO PAa3IMYHBIX BUIAOB U (opMm
IIPEACTABIICHUS;

CTPYKTYpUPOBaTh MH(POPMAIUIO, MIPEACTABIATh €€ B PA3IMYHBIX (POpPMax, WILIIOCTPUPOBATH
rpaduuecku;

OIIEHMBATh HAJEKHOCTh MH(POPMALIMH 10 CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMy.TIHpOBaTB CY)K)IGHI/U{ B COOTBCTCTBUHU C yCJ'IOBI/ISIMI/I u neisiMmu
O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO"IKy 3peHI/I$I B YCTHI)IX U TIIMCBMCHHBIX
TEKCTax, JaBaTh IIOACHEHUS 110 XOJIy pemeHI/m 3a1a4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘-IGHHBIﬁ pGSYHBTaT;

B XOJi¢ OOCYXJEHHS 3aJaBaTh BONPOCHI 1O CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOIEMEI,
pemaeMoffI 3aJa4u, BBICKA3bIBaTh HIACHU, HALCJICHHBIC Ha IIOHCK peIHeHI/ISI, COITIOCTAaBJIAITH CBOH
CYXJCHUS C CYXKICHHUSIMHU JPYruX YYaCTHUKOB JAMajora, oOHapyKMBaTh pa3iMyue M CXOJICTBO
MO3UINH, B KOPPEKTHOU (hopMe (HOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIATh PE3YJIbTAThl PEIICHUS 3aj7add, SKCIICPUMEHTa, WCCICAOBAaHUs, IPOCKTa,
CaMOCTOSITCIIBHO BBIOMPATh (pOopMaT BBICTYILICHHS C YIETOM 3a1a4 MPE3CHTAMA U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUueOHbIe 1eiCTBHS

Camoopranuszanms:

COCTaBJIATh TUIAH, AJITOPUTM pEIICHUs 3a]a4d, BBIOMpaATh CHOCOO pemieHus ¢ Y4ETOM
HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

BJIQJICTh HAaBBIKAMU IMO3HABATEIBHOM PEQIICKCUU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUUA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJCTh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
mpoliecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKon 3a/1auu;

MpPEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IpPH pEHICHHH 3a/Ja4l, BHOCUTH
KOPPEKTUBBI B JCITCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yabTaTa LEIH U YCIOBUSM, OOBSICHATH MPHUMHBI JOCTUKCHUS
WIM  HENOCTIKEHUS  pEe3yabTaTOB  JAEATEIbHOCTH, HAXOAWTh OMHOKY, JaBaTb OLCHKY
MPHOOPETEHHOMY OTIBITY.

CoBMecTHAS AeSITEILHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M HHIUBUIYAIbHOW pabOThHl MpU
pelieHnd y4eOHBIX 3aJad, MPUHUMATh 1€Jdb COBMECTHOW JesITeNbHOCTH, IUIAHUPOBATH
OpraHM3aIi0 COBMECTHOM paboThl, pacmlpeaensTh BUIbI pabOT, JOrOBapUBATHCS, OOCYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;



y4acTBOBaTh B TPYMNIOBBIX (opmax paboTsl (00CyXIeHHs, OOMEH MHEHHid, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJIHITH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICHCTBHS C IPYTUMHU
YJieHaMM KOMAaHJbl, OLIEHMBATh KadeCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT IO KPUTEPHUSIM,
cOpMYIMPOBAHHBIM YJaCTHUKAMH B3aUMO/ICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kaacca oOyyaromuiicss HAQy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IOHSTHUSMH CTEPEOMETPHH IPH PEIICHUH 33734 |
MIPOBEICHUU MaTEMATUYECKUX PACCYKICHHA;

e TPHUMEHSATh aKCHOMBI CTEPEOMETPUU W CIEICTBHUS W3 HHUX NPH PEUICHHH T€OMETPUYECKUX
3aaq;

e Kiaccu(UIIMPOBATH B3aMMHOE DACIOJOXKEHHE TPSMBIX B TPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX H TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TOHSATHSIMH, CBS3aHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXKIY MPSIMON U MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHUJbI MHOTOTPAaHHHKOB (TpH3Ma, THpaMHIA,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

e KIaccu(UIUpPOBaTH MHOTOTPAHHUKH, BEIOWPAst OCHOBAHUS JUTS KJacCH(DUKAITHH;

e CBOOOJHO ONEpPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPaHHHKOB
TUTOCKOCTBIO;

e BBINOJHATH MapajuieNlbHOE, [EHTPAIbHOE M OPTOTOHAJIBHOE MPOCKTHpOBaHWE (UTYp Ha
TUIOCKOCTD, BBITIONHSATH N300pakeHus (PUTYp Ha IIOCKOCTH;

e CTPOUTHh CEYCHUS MHOTOTPAHHHKOB PAa3IMYHBIMH METOJAMH, BBIMOJHATH (BBIHOCHBIC)
TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y;

e BBYMCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TMpU3Ma,  MUpaMUia),
TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

e CBOOOJIHO OTICPUPOBATH TOHSATUSIMH: CUMMETPHsI B TIPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHHU (PHUTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpAaM W KOOpJHMHATAM B
MIPOCTPAHCTBE;

e BBINIOJHATH JACUCTBUS HAJl BEKTOPAMHU;

e pemaTh 3aJa4d  HA JIOKAa3aTEIbCTBO MATEMAaTHUECKUX OTHOIICHUH U HaXOXJICHUEC
TCOMETPUYECKUX BEITUYWH, IPUMEHSISI H3BECTHBIC METOJIbI IIPH PEIICHUH MaTeMaTHYECKHX
3aJ1a4 TIOBBIIIIEHHOTO ¥ BRICOKOTO YPOBHS CIIOXHOCTH;

e TMPHUMEHATh MPOCTCUIIME MPOTPAMMHBIC CPEJICTBA W AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPUUCCKUX 3a71ay;

e WU3BJIEKaTh, NMPEOOPA3OBBIBATH U WHTEPIPETHPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QPUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

e TMPUMEHATH MOJYYCHHBIE 3HAHHUS Ha MPAKTUKE: CPaBHUBATh M AHAIU3UPOBATH peabHbIC
CUTYaIluH, TPUMEHITh M3y4CHHBIE MOHATHS B MPOIIECCe MOUCKA PEIIeHUs MaTeMaTUYeCKH
chopMynupOBaHHON MPOOIEMBI, MOJIETUPOBATh PEATbHBIE CUTYAIlUU HA S3BIKE TEOMETPHH,
HCCIIeIOBaTh TOCTPOECHHBIE MOJENU C MCIOJb30BAaHUEM T'E€OMETPHUYECKMX MOHATHH W
TeopeM, ammapara anreOpbl, perarh MpakTHYeCKHue 3a7ayd, CBSI3aHHbIE C HAXOXKJIECHUEM
T€OMETPUYECKUX BEIUYUH;



HUMETh IPEACTaBICHUs] 00 OCHOBHBIX 3Talax Pa3BUTHUsS N€OMETPUM KaK COCTAaBHOM 4acTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYUTCA:

cBOOOJTHO ONEpUPOBATh TOHATHAMH, CBSI3aHHBIMH C IMJIMHAPUYECKOW, KOHHMYECKOW W
cepuuecKoil MOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI TTOTyYCHHUS

OTIEPHPOBATH TIOHSATHIMH, CBI3aHHBIMH C TeJIAMH BPAIlEHUS: IUIHHIPOM, KOHYCOM, cepoit
U I1apoM;

pacrio3HaBaTh TeJa BpalleHUs (MWIMHAP, KOHYC, chepa M map) U OOBACHATH CHOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIacCU(PHUITMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIOCKOCTH;

BBIYMCIISATh BEIMUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TE€J BPALICHUS, 00bEMBI U IUIOLIAAN
MMOBEPXHOCTEH MHOTOTPAaHHMKOB M TEJl BpAIllEHUSl, TEOMETPUUYECKUX TE€lI C MPUMEHEHUEM
(opmyu;

CcBOOOJTHO OTEPHPOBATH TOHATHSAMH, CBS3aHHBIMH C KOMOWHAIIMSIMH TEJ BpAlICHUsS WU
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIUCAHHBIN B cepy U ONMUCaHHBIN OKOJIO cdepsl, chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,

BBIYHCIISATH COOTHOUICHHSI MEXKIY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOJIOOHBIX TEN;
n300paxaTh U3ydaemble (PUTYpbl, BHITOIHATH (BHIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUS TEJ BPAILLlEHUS;
U3BJIEKaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, MPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONIEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOI CHUCTEME KOOPAMHAT;

pemaTh reOMeTpUYecKrue 3a1a4l Ha BBIYMCICHHUE YIJIOB MEXKY MPSAMBIMU U IJIOCKOCTSMH,
BBIUMCJIEHUE PACCTOSTHMHA OT TOYKM 10 IUIOCKOCTH, B LI€JIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a P PellEeHNH;

CBOOOJIHO OIEpUPOBaTh NOHATUSMM, CBSI3aHHBIMHU C JIBM)KEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMI,

BBITOJIHATh N300pa’keHUs] MHOIOI'PAaHHUKOB M TE€J BPAIEHUs MIPU MapajuleIbHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETpPUH, 3€pPKaJbHOW CHUMMETPHUM, IPH IIOBOPOTE BOKPYT MPSMOH,
npeoOpazoBaHust OI00HS;

CTPOMUTH CEYEHUS MHOIOI'PDAaHHMKOB M TEJ BPALICHUA: CEYEHMs LMWIMHJpA (HapajjiesbHO U
NEePIEHANKYIIIPHO OCH), CEUCHHsI KOHYca (TapajulebHble OCHOBAHUIO U MIPOXOAALINE uepes
BEPILUHY), CEYEHUS 111apa;

UCIOJb30BaTh METOJAbl IOCTPOEHMsI CEUYEHUIH: METOJl CIIe0B, METOJl BHYTPEHHEIrO
IIPOEKTUPOBAHUS, METO/1 IIEPEHOCA CEKYILEeH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeoMeTpuueckue (GakTbl JUId pelIeHUs CTepeOMEeTPUYECKUX  3ajad,
MPENOJarariiX HECKOJIBKO I1aroB PEeLIeHHs, €ClIM YCIOBUS IPUMEHEHUS 33aJaHbl B SIBHOU
Y HEsIBHOU (opme;

pemaTh 3aJa4d  Ha JI0Ka3aTeIbCTBO MAaTeMaTMYECKMX OTHOIIEHUH M HaxoXJeHHe
reOMETPUYECKUX BEIUYMH;

MPUMEHATH TMPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IPH
peLIeHNH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHSATH MOJYyYCHHbIE 3HAHUS Ha MpAKTHKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLCHUBAThH
peanbHble CUTYallud, NMPUMEHSATh HM3YyUEHHbIE TOHSATHS, TEOPEMbl, CBOMCTBA B Ipolecce



MOWCKAa pEUICHUSs MaTeMaTH4ecKd CQOpPMYIUPOBAHHONH MPOOJIEMBI, MOJECITUPOBAThH
peanbHblE CHUTyallUd Ha s3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
WCTIOJIb30BAHMEM T'E€OMETPUYECKUX TMOHATUH M TeopeM, armmapara anreOpbl, pemarb
MIPAaKTUYECKUE 33741, CBS3aHHbBIE C HAX0XKICHUEM I€OMETPUUECKUX BEJINYUH;

HUMETh IPEACTaBICHUsI 00 OCHOBHBIX 3Talax Pa3BUTHUsS N€OMETPUM KaK COCTAaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



4. TEMATUNYECKOE INTAHUPOBAHUE
10 KJIACC

Ne

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe (I (POBbHIE)

HaumeHnoBaHue pa3aejioB U TeM NPOrPaMMbl KonTpoJabHbie
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
1 BBenenue B crepeoMeTpuio 24 1 bubmuoteka LIOK
https://m.edsoo.ru/7f4181ce
9 B3anMHOe pacnosiokeHue NpsiMbIX B IPOCTPAHCTBE 12 1 bubmuoteka LIOK
https://m.edsoo.ru/7f4181ce
[TapannensHOCTh IPSAMBIX U TIJIOCKOCTEH B 0 bubmuoreka [JOK
3 15
MPOCTPAHCTBE https://m.edsoo.ru/7f4181ce
[TepieHAMKYASAPHOCTD MPSIMBIX U MJIOCKOCTEHN B 0 bubmuoreka [JOK
4 10
MPOCTPAHCTBE https://m.edsoo.ru/7f4181ce
5 VYTIIBl 1 paccTOSTHUS 18 1 bubmnoreka [IOK
https://m.edsoo.ru/7f4181ce
5 MHororpaHHUKH 99 1 bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce
7 BekTopsl B mpocTpaHCcTBE 10 0 bubmuoteka [IOK
https://m.edsoo.ru/7f4181ce
8 [ToBTOpeHue, 06001IeHNE U CUCTEMaTH3alUs 3HAHUI 20 2 bu6muoreka IIOK
https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

11 KJIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (L (POBbIE)
w/n HaumenoBanue pa3aejioB U TEM NPOorpamMmmabl Beero KOHTpOJIbHBIe 06pa3OBaTe.]II)HI)Ie pecypes
padoTsI
1 AHanutruyeckas TeoMeTpHst 15 1 bubmuoteka LIOK
https://m.edsoo.ru/7f4181ce
9 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHUI 15 1 bubmuoteka LIOK
https://m.edsoo.ru/7f4181ce
3 O0BEM MHOTOTPAaHHHKA 17 1 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
4 Tena Bpamenus 24 1 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
5 [Tnomaayu moBEpXHOCTH U OOBEMBI KPYTIIBIX TEI 9 1 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
5 JIBroKeHUS 5 1 bubmoreka IIOK
https://m.edsoo.ru/7f4181ce
7 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIHS 3HAHUT 17 5 bu6moreka IIOK
https://m.edsoo.ru/7f4181ce
102 8
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E NpaBUiIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieNbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHATHA cTepeomMeTpHUM: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa N300pakeHHsI Ha PUCYHKE
TUTOCKOCTH, ITapauIeIbHBIX TPSIMBIX
(OTpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTHs: mepeceKaronuecs MmI0CKOCTH,
NepeceKaroIrecs mpsimasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX IPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, H300paKeHNE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00OBEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caeactBus u3 HuXx. CriocoObl 3aJaHus
MPSAMBIX U INIOCKOCTEHN B MPOCTPAHCTBE.
O0603HaueHUs TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPE3 UX
pé6pa. N3o0paxenne nepecedeHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETaMU

11

N300paxkenue ceueHunit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYE€HHBIX IJIOCKOCTEH. PackpalmmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJIyYCHHBIX IIOCKOCTEH. PackpamnmBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTeH. PackpamBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton caenoB A MOCTPOCHUSA Ce4YeHHI




15

Mertoa cie0B Uit OCTPOCHHS CEUCHHI.
CpoiicTBa epece4eHnil IpsIMbIX U
IJIOCKOCTEN

16

Mertox cieoB Uit TOCTPOSHHSI CEUCHUH.
CpoiicTBa nepece4eHnil NpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aIHCh II1aroB
MMOCTPOCHUS

18

[TocTpoenne ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTESKEH M 3aITHCh II1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEH U 3aluch 11aroB
MIOCTPOCHHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MIPOMOPLUOHANBHBIX 0Tpe3kax. [lomobue
TPEYroJbHUKOB

22

[ToBTopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTpoabHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemnBaromuxcs
npsaMbIX. [lapanensHble npsmMble B
MIPOCTPAHCTBE

25

TeopemMa 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, POXOAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapayIEIbHBIX TPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMbIX. Teopema o
TpEX mapasuieIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIIUXCS TPSMBIX

27

[TapannensHOE TPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBaHus. 3o00pakeHne pasHbIX
(buryp B mapamuieaIbHON TPOSKIINH

28

LlenTpanbHas npoekus. Yroiu ¢
COHANpPaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIy MPSIMbIMU

29

33,[[21‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICAOBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM MIPAMBIX B ITPOCTPAHCTBE

30

IloHsTus: napajisieJIbHOCTb HpﬂMOfI )51
IIJIOCKOCTH B ITPOCTPAHCTBE. HpI/I3HaK
napajisiIeJIbHOCTH HpﬂMOI\/'I " IJIOCKOCTH.




CpoiicTBa NapauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomerpuueckue 3a/1auy Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapauIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHU I

33

[TapannensHast mpoeKns, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH Ky0a 1
napamenenumnena. CBoncTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

[TapannensHble WI0CKOCTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIeit
4yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPH TEPECEUEHUH JABYX MapaliebHbIX
IJIOCKOCTEH TpeThel

37

CBoiicTBa mapaieNbHbIX IIJI0CKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y TapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI NTapaJIJIEIbHBIMU TIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Mudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajulelIenune1a

41

Boruncnenue anuH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuieeuIe1e

42

[lepneHMKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTH MPSMOM U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD PSAMOU 1
miockoctu. [Tpusnak
NEPIEHIUKYIIPHOCTH MIPSMOU U
IJI0OCKOCTH

44

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
Yyepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

45

IInockocTu n NEPNCHAUKYISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAaxX

46

IInockocTu n MNEPICHAUKYIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAaxX

47

[leprieHAUKyYIsAp U HAKJIOHHASL.
ITocTpoeHue nepneHuKyIisipa U3 TOUYKN Ha

IPSIMYIO

48

[leprieHAUKyIsp U HAKJIOHHAS.




[TocTpoeHue neprneHuKyspa U3 TOYKM Ha
IPSAMYIO

Teopema o TpEX nepreHANKyIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX nmepneHaUKyIIpax
(mpsimast 1 oOpaTHasi)

51 Yroa Mmexay CKpeluBaroIMMUCS
MPSIMBIMU
[Touck neprneHaAuKyIIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHaibHOE MMPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, mpU3MBbl,

54 MPaBUIILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJBLHOW MPOEKIUU
[TocTpoenune ceuenuii Kyba, MPU3MBI,

55 MPaBUIILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO IUIOCKOCTH. [ImockocT
CUMMETpU B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOTPpAaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU 10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pacIOJIOAKEHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTrpuueckre METOIbI BBHIYUCICHUS
yria MeX]1y MPSIMBIMH B MHOTOI'PaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YIJI0B ABYTPAHHOTO yria

67

[TepnenaukynspHble 1ockoct. CBONMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o IpsiMOi
MepeceyeHusl ABYX IIIOCKOCTEH
MEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napauienenunesn; Kyo;
U3MEpPEHUs, CBOWCTBA IPSIMOYTOJIBHOTO
napaiesnenumnena

70

TeopeMa 0 JUaroHaJii npsiMoyroJibHOTO




mapajjiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKpENIMBAIOIINUECS TPSMBIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaxX

73

[Tapa nmapayenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

74

PaccrosiHrEe OT TOUKH 10 TUIOCKOCTH,
paccTosiHUe OT MPSAMOU JI0 TNIOCKOCTH

75

Brrunciienue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO EPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJy, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPaHHOTO yriia

77

DneMeHThI chepUyecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KounTponbnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHuN "MHOTrorpaHHUK
U €r0 JIEMEHTHI"

80

[Iupamupa. Buasl nupamun. [IpasunbHas
nupamua




[Ipusma. IIpsmas u HaKJIOHHAs IPU3MBI.

81 1
IIpaBunbHas npusma

82 [IpsimMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIN Mapajuieenunes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MEOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHbBIE 1
MHOTOTPaHHUKHU

85 KounTponsnas pabora "MHuororpaHHUKT" 1

86 [TonsiTHe BEeKTOpa Ha MJIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanmienenurnena 1

90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIIUX B OJTHOU 1
TUIOCKOCTH

92 CkaysipHO€ NTPOU3BEICHUE 1

03 Beruncnenue yria Mexay BEKTOPaMu B 1
IPOCTPAHCTBE

94 [IpocTeiimue 3a1a49u ¢ BEKTOPAMH 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3anauu ¢ BEKTOpaMu 1

98 O06o0011eHne U cucTeMaTu3alus 3HaHU| 1




99 O06o01IeHne U cucTeMaTu3anus 3HaHu ! 1
100 Hrorosas koHTpoJibHas paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMAaJb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnea

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6beM munuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKUe 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TUITUH/IPA,
KOHYyCa

76

[Ipuknagasie 3agaun mo Teme "OO0BbEMBI 1
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMEeHTa U IIIapOBOT0
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOJJNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

JI. C. Aranacsn, B.®. byry3os, C.b. Kagomuesa u ap. I'eomerpus. Yuebnuk mist 10-11 xnaccor
o0mieoOpa3oBaTenbHBIX yupexkaeHui. ba3oBsiii u mpoduibHbI ypoBeHb. MOCKBa.
[Ipoceemenune.2022r.

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

B.A. Sposenko [loypounsie pazpaboTku no reomerpun. AuddepeHnrpoBanHblii
nonxox, 10 ximacc. Mocksa. «BAKO». 2020

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. ®enepanbHbIi IEHTP UHOOPMAIIMOHHO — 00pa3oBaTebHBIX pecypcoB (DPLIMOP):
http://fcior.edu.ru

2. Enunas xosutekmus udpoBeix oopazoBarenbHbIX pecypcoB (EK):
http://schoolcollection.edu.ru

3. ®ectuBanp neparorudeckux uaen "OTKpITHINA ypok': festival.1september.ru

4. Pecypcsl moptana ajst obmiero oopazoBanusihttp:// www.edu.ru/db/portal/sites/schoolpage.htm

5. 51 uny Ha ypOK MaTeMaTuku (MeToAudecKue pa3paboTkn): www.festival. I september.ru
6. ®enepanbHBI HHCTUTYT MEAAroru4ecKux u3mepenui: http://fipi.ru/

7. Onnaitg-tectsl EI'D o maremaruke: http://ege.yvandex.ru/mathematics/

8. OTKpbITHIN OaHK 3aganuii o maremaruke EI'D: http://mathege.ru/or/ege/Main

9.bubmnoteka L{OK https://m.edsoo.ru/7f4181ce
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