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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[eomeTpus sBAdeTCA OAHHWM M3 6a30BBIX KypCOB Ha ypOBHEe CpeJiHEro O0OIero
00pa3oBaHHU{, TaK Kak obecriedMBaeT BO3MOXXHOCTb U3y4eHUS AUCLUIIIIMH eCTeCTBEHHO-
HAay4YHOM HaNpaBJIEHHOCTHU U NpeJMeTOB I'YMaHUTAPHOTO LHUKJA. [I0CKOJIBbKY Jloru4yeckoe
MbllJIeHHe, ¢(opMUpyeMOe I@pU HU3y4YeHUM OOydarollMMHUCAd NOHATUHWHBIX OCHOB
reoOMeTpUM, INpPHU [J0OKasaTeJbCTBe TeOpeM U IOCTPOEHUH LENOYKH JIOTHYEeCKUX
yTBEPXK/JeHUU NIPU pellieHUH reoMeTpPUYeCKUX 3a/lady, YMeHHUe BbIIBUTaTh U ONpOBepraTh
TMIIOTe3bl HEeNOCPEACTBEHHO HCINOJIb3YIOTCS NPHU PelleHUH 3a/a4 eCTeCTBEHHO-HAy4YHOr 0
LJMKJIa, B YaCTHOCTHU PU3UYECKUX 3a7aY.

[lesb ocBoeHUS NporpaMMbl yuye6HOro Kypca «['eomeTpusi» Ha yriy6JéHHOM ypOBHe
- pa3BUTHe WHJWBUAYAIbHBIX CIIOCOOHOCTEN OOy4YaroLIUXCA NPU U3y4eHUU TeOMeTpHUH,
KaK COCTaBJsOIIENd MpeAMeTHOM o6JsiacTh «MaTeMaThka W UHpOpMaTHKa» uepe3
obecrieueHMe BO3MOXXHOCTU NpPUOOpETEeHHWS] W UCHO0JIb30BaHUs 0OoJjiee TIYyOOKUX
reoMeTpUYecKUX 3HAaHUW U JleMCTBUH, cnelquPUYHBIX TeOMEeTPUH, U HeOOXOAUMBIX AJIs
yCHeuHoro mnpo¢geccMoHaJbHOTO 00pa30BaHMUsl, CBA3aHHOIO C HCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpyopuTeTHBIMU 33Jla4yaMMU Kypca TeOMeTpUM Ha YIJAyO6JEHHOM YpOBHE,
pacIMpPAILMMY U YyCUIUBAKOLIMMHU Kypc 6a30BOr0 YPOBHS, ABJISIIOTCS:

paclipeHve MNpeJCTaBJeHUs O TeOMEeTPUM KaK 4YacTh MUPOBOW KYJbTYpbl M
dbopMHpoBaHHe 0CO3HAHUA B3aMOCBSA31 FeOMETPUH C OKPY>KalOLUM MUPOM;

dbopMupoOBaHUe NpeACTaBJeHUS O NPOCTPAHCTBEHHbIX PUrypax KaK O BaXKHEHLIMX
MaTeMaTH4YeCKUX MOJesf1X, NO3BOJIAMIMX ONUCbIBAaTb W HU3y4daTb pa3Hble SABJIEHUA
OKpy»Kallllero MHUpa, 3HaHWe MNOHATUWHOrO amnmaparta o paszeny «CTepeoMeTpusi»
y4yebHOro Kypca reoMeTpHH;

bopMUpoBaHHe yMeHMsl BJaZeTb OCHOBHBIMM INMOHATHSMHU O MPOCTPAHCTBEHHBIX
durypax 1 KX OCHOBHbBIMM CBOMCTBAaMHU, 3HaHUe TeopeM, pOpPMyJ1 U YMEeHHUEe UX IPUMEHSATh,
YMeHHUs 0Ka3blBaTb TeOPEMbl U HAXOAUTb HECTAaHAAPTHBIE CIIOCOOBI pellleHus 3a/1ay;

dbopMupoBaHHe YMeHUS paclio3HaBaTh Ha yepTeXax, MOJeJAX U B peaJlbHOM MHUpe
MHOTOIPaHHMKH U TeJla BpallleHUsl, KOHCTPYUPOBaTh reOMeTpUYeCcKHe MOJIeJIH;

dbopMupoOBaHHE NOHMMAHUS BO3MOXXHOCTH aKCUOMATH4YeCKOr0 IOCTPOEHUs
MaTeMaTU4YeCKUX Teopuld, ¢QopMUpPOBaHUE NOHHMAaHUA pOJM AKCMOMATUKU MpHU
NPpOBEJleHUU PaCCyKIeHUN;

dbopMUpoBaHHe YyMeHUs BJIaJleTb MeTOJaMM J[0Ka3aTeJbCTB M aJrOPUTMOB
pellleHHs, YMEHUSA HUX NPUMEHATb, NPOBOJUTH JlOKa3aTesJbHble PACCYKJEeHUS B XOJe
pelleHHUA CTepeOMeTpPUYeCKHMX 3aZad M 3aJad C T[PAaKTUYECKUM COJepXKaHHUeM,
dbopMUpoBaHUEe TpeACTaBJEHUS O HEOOXOJUMOCTH [0Ka3aTesJbCTB NMPH O0OOCHOBAHUU
MaTeMaTH4YeCKUX YTBEPXAEHUHM U POJIM AKCUOMAaTUKU B NpPOBEJEeHHUU /[eJyKTUBHBIX
pacCcyeHuu;

pa3BUTHE U COBepLIEHCTBOBaHME MHTEJJIEKTYa/JbHbIX U TBOPYECKHUX CIIOCOOHOCTEN
00y4JarolXcs, T03HaBaTeJbHOW aKTUBHOCTH, UCCJIe,0BAaTENbCKUX YMEHUH, KPUTUYHOCTH
MBILJIEHUS, UHTepeca K U3yYeHUI0 TeOMeTPUH;

dbopMupoBaHe GQyHKLMOHAJIbHOW I'PaMOTHOCTH, PeJIeBAHTHOM reOMeTpPUU: YMEHUS
pacnosHaBaTb NPOSIBJEHUS reOMeTPUYeCKUX NOHATHUH, 06 beKTOB U 3aKOHOMEPHOCTEN B
peasibHbIX >KU3HEHHBbIX CHUTyalUUsAX W IpPU HU3yYeHUHU [JpPyruxX y4eOHbIX INpeMeTOB,
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NpOABJIEHUA 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJ|eJIMPOBAaHUSA peasibHbIX CUTYaLlUH,
¥cc/ie[JoBaHUs OCTPOEHHBIX MO/IeIeN, UHTepnpeTalu NoJAy4YeHHbIX Pe3yJIbTaTOB.

OCHOBHBIMM COJiepKaTeJbHbIMU JUHUSIMU ydyeOHOro Kypca «['eomeTpus» B 10-11
KJaccax ABJs0TCcs: «[IpsgMble U MJIOCKOCTU B MpPOCTpaHCTBe», « MHOrorpaHHUKW», «Tena
BpallleHUsA», «BeKTOpbI U KOOPJHUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

CoopmyauposanHoe Bo PI'OC COO TpeboBaHUE «YMETH OMEPUPOBATH NOHATHUSIMUY,
peJieBaHTHBIMKM TeOMETPUM Ha Yray6/EéHHOM ypoBHe o60ydeHus B 10-11 kuaccax,
OTHOCUTCSI KO BCEM COJlep:KaTeJbHbIM JIMHUAM y4eOHOTO Kypca, a ¢$OopMHpOBaHUE
JIOTUYeCKHUX YMEHUU pacnpejiesisieTcsl He TOJIbKO MO CoJZiep:KaTeJbHbIM JIMHUAM, HO U 11O
rogaMm ob6y4yeHus. CojepxkaHue o00pa3oBaHMUs, COOTBETCTBYMOLlee MNpeJMETHbIM
pe3yJsbTaTaM ocBoeHus PefiepabHON paboyel MporpaMMbl, pacnpee€HHbIM 10 rojaM
00y4yeHHUs], CTPYKTYPUPOBAHO TakKUM 006pa3oM, UYTOObl KO BCEM OCHOBHBIM,
NPUHUUIMAJIBHBIM BOpOcaM obyyaroliyecs: 06palajauch HEOJHOKPATHO. ITO MO3BOJISIET
OpraHrW30BaTh OBJIAJIEHUE TeOMEeTPUYECKUMU MOHSATHUSIMU U HaBbIKaMU MOCJIE0BATENbHO
U TOCTyNaTesJbHO, C COOJIIOJleHUeM NpUHLMUIA NPEeMCTBEHHOCTH, a HOBble 3HaHHUS
BKJIIOYATh B OOLIYI0 CUCTEMY FeOMETPUUECKHUX MPeJCTaBJIeHUN 00yYaroUIMXCcs, pacliupss
Y yrJy6sisis e€, 06pa3ysl NpoYHble MHOXKEeCTBEHHbIE CBSI3H.

[lepexon K U3y4eHHIO TeOMETPUH HaA YTIJIyOJIEHHOM YPOBHE N03BOJISIET:

co3/aTh ycaoBUs s aubdepeHaluu o6ydeHus, MOCTPOeHUs1 MHAMBUYalbHbIX
o6pa3oBaTeJbHbIX MpPOTpaMM, 00ecneYyduThb YrJayO0JEHHOE H3yYeHUe TeOMeTpUM Kak
cocTaBJsilolLEeN yuebHOro npeagMeTa «MaTeMaTHKay;

NO/JrOTOBUTh OOYYAIOUIMXCA K MNPOJO/KEHHWI0 U3YyYeHUs MaTeEMAaTUKU C y4ETOM
BbIOOpa Oyaymed mnpodeccuu, obecrnedyrdBass IMPEEMCTBEHHOCTb MeXJy OOIIMM U
npodeccuoHaIbHbIM 0O0pa30BaHUEM.

Ha usyuyenue y4ye6Horo kypca «['eoMeTpusi» Ha yriay6€éHHOM ypOBHE OTBOJUTCS
204 4gaca: B 10 ksacce — 102 yaca (3 yaca B HeJest), B 11 kiacce - 102 yaca (3 yaca B
HeJleJio).



COAEPKAHHUE OBYYEHHA
10 KJIACC

IIpsAMBIE ¥ VIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TNOHATHA cTepeoMeTpud. Toyka, mpsaMas, MJIOCKOCTb, NPOCTPAHCTBO.
[TonATHe 06 akCMOMATU4YECKOM MOCTPOEHUU CTepeOMeTPHUU: aKCUOMBbI CTEPEOMETPUH U
C/IeICTBUS U3 HUX.

BsauMHoe  pacnoJsioxkeHUWe INpAMBIX B I[POCTPAHCTBE:  IepeceKaroliuecH,
napaJijieJibHble U CKpeljyBawuipecsd npsMble. [IpU3HaKM CKpelMBAOIUXCA NPSAMBIX.
[lapa/ieIBHOCTE NMPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: NapasjesibHble NpsAMble B
IPOCTPAHCTBe, MapalJIeJIbHOCTb TPEX NPAMBIX, apajeJIbHOCTh NPAMOU U IJIOCKOCTH.
[lapansienbHOe M LieHTpaJbHOEe NpPOEKTHpPOBaHHe, H3060pakeHHe ¢uryp. OcHOBHbIe
CBOWMCTBAa IHapaJsl/leJIbHOr0 NpOeKTUpoBaHUA. M306pakeHue ¢uryp B mNapasje/bHOU
NpOEeKUUHU. YTJbl C COHAlpaBJE€HHBIMU CTOPOHAMH, Yroj MexAy MNpAMbIMU B
npoctpaHcTBe. [lapasiebHOCTE IJIOCKOCTEM: napaJsijiejibHble IJIOCKOCTH, CBOMCTBA
napaJijie/lbHbIX IJIOCKOCTeH. [IpocTeliime nmpocTpaHCTBeHHble QUIypbl Ha IMJIOCKOCTH:
TeTpas/p, napajiesenuief, NoOCTpOeHHUe CeYeHUH.

[lepneHAMKY/IAPDHOCTD MNPAMOW Y IJIOCKOCTU: MepNeHAUKYJSpHble MpsMble B
IPOCTPAHCTBe, NpsAMble INapaJiie/ibHble U NepleHJUKYJIsApHble K IIJIOCKOCTH, NMPU3HAK
NepneHAUKYJAPHOCTH MPAMOW M IJIOCKOCTH, TeopeMa O NPSAMOM IepHeHAUKYIAPHON
IJIOCKOCTH. OpToroHajbHOoe INpoeKTHpoBaHHUe. llepneHAUKyAp M HaKJIOHHBIE:
paccTossHUe OT TOYKM [0 IVIOCKOCTH, PACCTOSAHHWE OT NMPAMOW [0 NJIOCKOCTH, NMPOEeKLUs
burypsnl Ha IJIOCKOCTb. [lepneHAUKYIAPHOCTD IIJIOCKOCTEH: NpU3HaAK
NeprneHAUKYJIAPHOCTH ABYX IJIOCKOCTeH. TeopeMa 0 Tpéx nepneHAuKyJIgpax.

Yrael B NpOCTpaHCTBe: YyroJl MexAy NpsSAMOM M IJIOCKOCTbIO, JBYTPAaHHBIM YroJ,
JIMHEMHBIN yroJl JBYTCPAaHHOrO yrJa. TpEéXrpaHHbIA M MHOTOTpaHHble yribl. CBOMCTBa
IJIOCKMX YIJIOB MHOrorpaHHoro yrJsia. CBOWCTBa IVIOCKMX M /[BYIPaHHBIX YIJIOB
TPEXTPAHHOTO yrJja. TeopeMbl KOCUHYCOB U CUHYCOB JiJIl TPEXTPAHHOrO yrJa.

MHoOrorpaHHMKH

Buabl MHOTOTpaHHUKOB, pa3BEpPTKA MHOTOrpaHHUKa. [I[py3Ma: n-yrosbHaa npusma,
npsiMasg W HaKJOHHasd INpu3Mbl, OOKOBasfd U TIOJIHasg [OBEPXHOCTb MPU3MBI.
[Tapassenenunef, NpAMOYroJIbHbIM Napasijesenunes U ero cBoMcTBa. Kpatyauive nytu
Ha IIOBEpXHOCTM MHOrOorpaHHuka. Teopema DOJuJepa. [lpocTpaHcTBeHHasd TeopeMa
[Iudaropa. [lupamuga: n-yrosbHasgi nNupamMujia, MpaBUJibHass U yCedyéHHas MNHUPAMU/IbL.
CBoiicTBa pébep M OOKOBBIX TIpaHel MpaBWIbHOW mnUpamMubl. [IpaBU/IbHBIE
MHOTOTPAaHHUKHU: INpaBUJbHAsA IIpuM3Ma M IpaBWIbHAasA MHUpaMUJa, IpaBUJIbHAA
TpeyroJibHas NMUpaMHJa U NpaBUJIbHBINA TeTpasAp, Kyb. [IpejcTaBieHre 0 MpaBUJIbHBIX
MHOTOTPaHHUKAX: OKTa3/p, AOAEKA3p U UKOCA3AP.

BbluKciieHMe 3/71eMeHTOB MHOIOTPAaHHUKOB: pé6pa, AuaroHauu, yribel. [lnomagb
OOKOBOW MOBEPXHOCTU U MOJHOUW MOBEPXHOCTU MNPSIMOUM MPU3MBI, MJOIIAJb OCHOBAaHUH,
TeopeMa O 60KOBOM MOBEPXHOCTH NMPSAMOW Npu3MBbL. [l01masb 60KOBOM NOBEPXHOCTH U
IIOBEPXHOCTH NPABUJIbHOU IMPaMU/ibl, TeOpeMa O IJIOILA AU YCeYEHHON NMPaMU/bl.



CummMmeTpusa B I POCTPAHCTBE. JJIeMeHThI CUMMeTpUHU [PpaBUJIbHBIX
MHOTOTpaHHUKOB. CuMMeTpUsd B  IpPaBUJbHOM  MHOTOTDAaHHHUKe:  CUMMeETpHUA
napaJijiesienuinezia, CAMMeTpPHUs NIPaBUJIbHbIX IPU3M, CHMMETPHS IPaBUJIbHON TUPAaMHU/BI.

BeKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPa,
BEKTOpPbl KOJIIMHEeapHble, COHAIlpaBJeHHble W IPOTUBOIIOJOXHO HalpaBJeHHble
BEKTOpbl. PaBeHCTBO BeKTOpOB. /[leMCTBUA C BEKTOpPAaMM: CJIOKEHHEe U BbIUYMTAHHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXeHHe BeKTopa Ha uuciao. CBoncTBa
CJ10’)keHUA BeKTOpPOB. CBOMCTBA YMHOXXEHUA BEKTOpa Ha 4ucJIo. [IoHATHe KOMIJIaHApHble
BeKTOpbl. [IpM3HaK KOMILUIQaHApPHOCTH TpPEX BeKTopoB. [IpaBuiyio napasienenumneza.
Teopema 0 pas/ioKeHUHU BEKTOpPA 10 TPEM HEKOMILJIAaHAPHBIM BeKTOopaM. [IpamoyrosibHas
cucTeMa KOOpAMHAT B npocrpaHcTBe. KoopauHaTel BekTtopa. CBA3b  Mexay
KOOpJAMWHATAaMU BEKTOpa U KOOPAMHATAMHU TOYEK. YToJs MexAy BeKTopaMu. CKaiApHoe
IIpou3BeJieHUe BEKTOPOB.

11 KJIACC

Tesia BpaleHus

[ToHATHUSA: HUIUHPUYECKAsI TIOBEPXHOCTh, KOHUYECKasl MOBEPXHOCThb, chepudeckas
IIOBEPXHOCTb, 06pasyle noBepxHocTel. Tesa BpalleHUs: LUJIUHAD, KOHYC, yCe4E€HHbIN
KOHyC, cdepa, map. B3aumHoe pacnosiokeHue cdepbl M IJIOCKOCTH, KacaTeJibHast
IJIOCKOCTB K chepe. N306pakeHue TeJs BpallleHUsl Ha MJIOCKOCTH. Pa3BépTka LuJIUH/paA U
KoHyca. CuMMeTpus chephl U mapa.

061béM. OcHOBHBIE CBOMCTBA 06bEMOB TeJs. TeopemMa 06 06bEMe NMPSIMOYTOJbHOTO
napaJiiesienunesia v cae cTBUs u3 Heé. O6'bEM NPSIMON U HAKJIOHHOUW MPU3MBI, IUJIHUH/PA,
nMpaMubl U KoHyca. O6'b€M L1apa U 1apoBOro CerMeHTa.

Kom6uHanuu Tes BpalleHUs ¥ MHOTOTPaHHUKOB. [Ipr3Ma, BMcaHHAas B LUJIMHJAD,
OTMHMCAaHHAs OKOJIO UMJIUHAPA. [lepeceyeHue cdephl U mapa ¢ miIockocTbio. Kacanue mapa
U chepbl MI0CKOCTbIO. [IOHATHE MHOTOTpaHHMKA, OMUCAHHOIO OKOJIO cephl, chephl,
BIIHMCAHHOW B MHOTOT'PAHHUK WJIU TEJIO BpallleHHUs.

[lnomaib MOBEPXHOCTU LUJIUHAPA, KOHYCa, IJI0IaAb chephl U e€ yacTteil. [logo6ue B
npoctpadHcTtBe. OTHolleHHE OOBEMOB, IJIOLIAJIE TMOBEPXHOCTENM MOAOOHBIX QUIYP.
[Ipeo6paszoBaHure noAo6usi, roMoTeTHs. PelieHre 3a/ja4 Ha MJIOCKOCTH C UCMOJIb30BAaHUEM
CTepeoMeTpHUYEeCKUX METO/IOB.

[locTpoeHre ceyeHUW MHOTOTPAaHHUKOB W TeJl BpallleHUs: CeuyeHUs LUJIMHIpA
(mapasijieIbHO M MEPNEHAUKYJISIPHO OCH), CeueHUs1 KOHyca (MapasijiesibHble OCHOBAaHUIO U
NpoXoJsliue yepe3 BeplIMHY), CeYeHUs IIapa, METOJbl MOCTPOEHUS] CeYeHUH: MeTOo[,
CJ1eJI0B, METO/l BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/] lIepeHO0Ca CeKYIlel MJI0CKOCTH.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTopbl B mpocTpaHcTBe. Onepaunud HaJ, BEeKTOpaMHU. BeKTOpHOe yMHOXeHHe
BeKTOpoB. CBOMCTBa BEKTOPHOr0 yMHOXeHHUs. [IpsiMoyrosibHasi cucTeMa KOOpJAUHAT B
npoctpaHcTBe. KoopauHaThl BekTopa. PassioxkeHue BekTopa nmo 6asucy. KoopauHaTHO-
BEKTOPHbIN METO/, NPU pellleHUU reoMeTPUYeCKHUX 3a/1ay.

JIBHKEeHU B IPOCTPAaHCTBE

JiB>xeHUs1 npocTpaHcTBa. OToOpakeHHUs. /|BMXKeHHUST U paBeHCTBO ¢uryp. 06imue
CBOMCTBA [JBWXeHUWU. Buabl [ABWKeHUW: MapasjiesibHbIA IEPEeHOC, LeHTpaibHas
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CUMMeTpHs, 3epKajJbHasd CHUMMeTpHs, MOBOPOT BOKpYr npsaMoi. [Ipeobpa3oBaHus
nogo6us. [Ipsamas u chepa Iitnepa.



IIVTAHUPYEMbBIE PE3YJIbTATbI OCBOEHHA YYEBHOI'O KYPCA «TEOMETPHA»
(YTJIYBJIEHHBIY YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIIETO OBPA30OBAHUSA

JINYHOCTHBIE PE3YJ/IbTATHI

1) rpa:xKJaHCKoOe BOCIUTaHUe:

cPOpPMHUPOBAHHOCTb TPAXKJAHCKOM MO3ULMM 00y4yawllerocsi Kak aKTHUBHOIO M
OTBETCTBEHHOI'O 4JIeHa POCCUUMCKOro O0OIecTBa, NpeJcTaBJeHHe O MaTeMaTH4YeCKHUX
OCHOBaxX (QYHKLIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYD, ABJEHUH, NpoLefyp TPaKJAaHCKOIo
obuiecTtBa (BbIOOPHBI, ONMPOCHI U APYyroe), yMeHHe B3aUMOJEWCTBOBATh C COLMAJbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIMAMHU U HAa3HAUYEHUEM;

2) naTpuoTUYECKOEe BOCIIUTAHHUE:

cPOpPMUPOBAHHOCTb POCCUMCKOM TIpPaXKJAaHCKOM MJAEHTUYHOCTH, YBAXKEHUSA K
IpPOLIJIOMY M HACTOAIeMy POCCUHMCKOM MaTeMaTHUKH, LIeHHOCTHOe OTHOLIeHHe K
JOCTUKEHUSAM POCCHUMCKHUX MaTeMaTHKOB M POCCHUMCKOM MaTeMaTU4eCKOW IIKOJIbI,
MCII0JIb30BaHMe 3TUX JOCTHXKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax IKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHMWE [YXOBHbIX LIEHHOCTEW POCCUMCKOIO HapoAa, CPOpPMHUPOBAHHOCTb
HPAaBCTBEHHOIO CO3HAHMUA, 3THUYECKOr0 IMOBeJleHUs, CBA3aHHOTO C MpPaKTUYECKUM
IpUMeHeHUeM J[OCTHKEHUW HayKu U JeATeJbHOCTbI Y4YEHOIO, OCO3HAHHWE JIMYHOTO
BKJI3/la B IOCTPOEHHEe YCTOMUUBOIO Oy AyLero;

4) scTeTUYeCKOE BOCIUTAHHUE:

3CTeTUYeCKOoe OTHOIIeHWe K MHUpy, BKJIKOYasAd I3CTETUKYy MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEeH, OOBEKTOB, 3ajlay, pEelIeHUN, pacCyKJeHUH, BOCIPHUUMUYMBOCTbL K
MaTeMaTH4YeCKHUM aclleKTaM pas3/IMYHbIX BUI0B UCKYCCTBa;

5) pusuyeckoe BOCIMTAHHUE:

cPOPMUPOBAHHOCTb YMeHHUS NPHUMEHATb MaTeMaTU4YeCKUue 3HaHUA B HHTepecax
3/10poBOro M 6e3omacHoro ob6pasa >KHW3HM, OTBETCTBEHHOe OTHOLIEHHEe K CBOEMY
3/10pOBbI0  (3l0pOBOE€ INIMTaHUe, COAJTaHCUPOBAHHBIM pEXHUM 3aHATUH U OT/bIXa,
perynsapHas ¢usnyeckas aKTUBHOCTb), GpHU3HUeCKOe COBepLIEHCTBOBaHME NP 3aHATUAX
CIIOPTUBHO-03/0POBUTEILHOM J1€ATeIbHOCTBIO;

6) TpyAOBOE BOCIUTAHHE:

TOTOBHOCTb K TPYyJY, OCO3HaHUe LIeHHOCTU TPYJAO0JII0OUs, UHTEpPeC K pasJU4YHbIM
cpepam npodeccUOHANBHON [ieATEeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U eé
NpUJIOKEHUSIMH, YMEHME COBepllaTh OCO3HAHHbIA BbIOOp Oyayuied mnpodeccuu U
peasu30BbIBaTb COOCTBEHHble >XU3HEHHble IJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K
MaTeMaTU4eCKOMy OOpa30BaHUI0 U CaMOOOpPA30BAaHUIO Ha MPOTSXKEHUU BCEW KU3HH,
TOTOBHOCTb K aKTMBHOMY Y4YacTHIO B pelleHHWM NpPaKTHUYeCKUX 3a/ja4 MaTeMaTH4eCKOH
HanpaBJIEeHHOCTY;

7) 3K0J10ru4ecKoe BOCIIUTaHHUe:

cPOPMUPOBAHHOCTb IKOJOTUYECKON KYJIbTYpbl, IOHUMaHWe BJIUSAHUSA COLMAJIBHO-
3KOHOMMYECKHUX INPOLIEeCCOB HA COCTOSIHUE NMPUPOAHOM U COLMAJBHOU Cpe/ibl, 0CO3HAHHUE
I7100a/bHOTO  XapaKTepa 3KOJOTMYECKHMX Npo6seM, OpUeHTaluUsl Ha NpUMeHeHHe
MaTeMaTU4YeCKUX 3HaHUW /[Js pelleHUMs 3aJad B 00JIaCTH OKpyXawlleld cpejbl,



IIJIAHMUPOBAaHHE NOCTYNKOB M OLEHKM MX BO3MOXXHBIX NOCJEACTBHUU [/ OKpYXKawllen
cpeAbl;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cPOPMUPOBAHHOCTb MUPOBO33pEHHUS, COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIeCTBEHHOM NPAKTHUKH, TOHMMaHHe MaTeMaTHU4YeCKOM HayKHU Kak
chepnl Yes0OBeYECKOU J1eITeJIbHOCTH, 3TANOB €é pa3sBUTHUSA U 3HAYMMOCTH [/ Pa3BUTHUA
LMBUJIM3ALUH, OBJIaJIeHHe A3bIKOM MaTeMaTUKU M MaTeMaTU4YeCKOM KyJbTypou Kak
CpeACTBOM  MO3HAaHUA  MHUpPa, TOTOBHOCTb  OCYIIECTBJATb  HPOEKTHYH U
UCC/1e0BaTe IbCKYIO0 AeTeJIbHOCTb MHAUBUAYATIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe /IbHbIe YHUBeEpcaibHbIE yUYeOHbIE AeliCTBUA

Bba3oBble joruyeckme JeuCcTBUs:

BBIABJATh M XapaKTepHU30BaTb CylLleCTBEHHble TpPU3HAKM MaTeMaTHYeCKHUX
06'bEKTOB, MOHATUH, OTHOLIEHUH MeXJy MNOHATHUSAMH, GOPMYJHPOBATH ONpe/eseHus
NOHATHH, YCTaHABJMBAaThb CylleCTBEHHbIM NpPU3HAK KJIacCMPUKALMM, OCHOBAHUA [Js
0060011leHUsI U CpPAaBHEHUS1, KPUTEPUHU IPOBOJUMOI0 aHA/IN33;

BOCIPUHUMATb, GOPMYJIMPOBATh U IPe0OPa30BbIBATh CYXKJeHUSA: YTBEPAUTEbHbIE
Y OTpULATE/IbHBIE, EJUHUYHBIE, YACTHBIE U 0OILHE, YCIOBHBIE;

BBIABJIAATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBSI3M W NPOTUBOpEYHs B
dakTax, JaHHBIX, HAOIIOJEHUSX U YTBEPXKAEHHUAX, NTpeAiaraTb KPUTEPUHU J1J1s1 BbISIBJIEHUS
3aKOHOMEPHOCTeN U NPOTHUBOPEYUH;

JleJlaTb  BbIBOABI C MCIOJIb30BAHHMEM 3aKOHOB JIOTHKH, [JeAYKTUBHBIX U
VH/YKTHBHBIX YMO3aKJ/JI0YeHUH, YMO3aK/JI0YeHUH 110 aHaJIOTUH;

IPOBOAUTL CaMOCTOATEJbHO J[i0OKa3aTeJbCTBAa MaTeMaTU4YeCKUX YyTBepXKAeHUH
(npsiMble 1 OT NPOTHUBHOIO), BbICTPAUBATh apTyMEHTALUIO, NPUBOJUTbL NpPUMEPHI U
KOHTPIPHUMEpPHI, 000CHOBBIBAaTb COGCTBEHHBIE CY>K/I€HUSI U BbIBO/bI;

BbIOMPATh CINOCOO pelleHHs Yy4eOHOUM 3a/jauu (CpaBHHMBATbh HECKOJIbKO BapUaHTOB
pelieHMs, BbIOUpaTh HauboJiee MOAXOAALMN C YYETOM CaMOCTOSITE/NbHO BblJeJeHHbIX
KpUTEpPUEB).

Bba3oBble Hcciea0BaTe/IbCKUE AeiiCTBUA:

MCIO0JIb30BaTh BONPOCHl KaK HCCAeOBAaTEJbCKUHA HHCTPYMEHT IO3HaHMUS,
dopMysMpoBaTh BONPOCHl, PUKCUPYWOLIHe NPOTUBOpeyHe, NMpo6JeMy, yCTaHABJIUBAThb
HCKOMOE U JlaHHOe, GOpMHPOBATh FMIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULHI0, MHEHUE;

IPOBOAUTL CAaMOCTOSITE/IbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCJIeJOBaHHUE IO
YCTAHOBJIEHUID 0COOGEHHOCTEM MaTeMaTHUYeCKOro O0O'beKTa, SBJIEHUs, MpoIiecca,
BbISIBJIEHUIO 3aBUCHMOCTeN Mex/ly 00 beKTaMy, SIBJIEHUSMH, IPOLeccaMy;

CaMoCTOSATe/IbHO (GOpMyJMpPOBaTh 0000ILEeHUS U BbIBOJbl 1O pe3yJbTaTaM
IpPOBeJEHHOr0 HAGJIIOJleHUs, MCC/IeOBaHUs, OLeHUBAThb JOCTOBEPHOCTb MOJyYeHHBIX
pe3yJIbTaTOB, BbIBOJIOB U 000011[eHUH;

IPOTHO3UPOBaTb BO3MOXKHOE pas3BUTHe Ipolecca, a TakXke BbIJABUraThb
Hpe/0JI0’KEeHUsI O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6oTta c uHpopmanueit:



BBIABJATH AePULUTbI MHPOpMaLMY, JaHHBIX, HEOOX0JUMBIX [/ OTBeTa Ha BONpPOC
Y /151 pellleHud 3a/ja4y;

BbIOMpaTh MHQPOpPMAlMI0O U3 HCTOYHHMKOB pas3/JIMYHBbIX THUIIOB, aHaJU3UpOBATh,
CUCTEMATHU3UPOBAaTb U HUHTEPIpPeTUPOBaTb WHPOpPMALMI0 pa3JUYHBIX BUAOB U POpM
npe/CcTaBJIeHU;

CTPYKTypUpOBaTb HHGQOpMaLUIO, MNpeACTaBJATb e€ B pas3JUuHbIX (QopMax,
WJLJIIOCTPUPOBATB rpadryecKy;

OLleHUBAaTh HaJ&XKHOCTb WMHQOpPMALUU IO CAaMOCTOATEJbHO CHOPMYJUPOBAHHBIM
KPUTEPHUSAM.

KoMMyHHMKaTHBHbIEe YyHHBepCa/IbHbIEe yYeGHbIe AeliCTBUA

OomieHue:

BOCIIPUHUMATb U GOPMYJMPOBATb CYXAEHHUS B COOTBETCTBUU C YCJIOBHUAMU HU
1eJsAMH OOLIeHUs], ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOI0 TOYKY 3pPEHHUS B YCTHBIX U
NMCbMEHHBIX TEKCTax, [laBaTb NOSICHEHUs N0 XOAY pelleHHs 3aJayd, KOMMEeHTHUPOBaTh
IOJIyYEHHbIN pe3y/IbTaT;

B XoJZie OOCYXJeHHUs 3ajaBaTb BONPOCHl IO CYLIECTBY OOCYXJaeMOHl TeMbl,
npo6JieMbl, pellaeMOl 3a/lauyM, BbICKa3blBaThb WJEH, HalleJleHHble Ha IMOMUCK peLIeHMUS,
CONOCTABJIATb CBOU CYX/JEHUs C CYXAeHUSAMH [JPYTrux Y4YaCTHUKOB JIMAJIOra,
0O0HapY>XUBaTh pas3/iMiMe U CXOACTBO MO3UIMH, B KOPpPeKTHOU dpopMe $OpMyMpPOBaTh
pasHorJlacus, CBOM BO3paXKeHUsd;

NpeJiCTaBJAATh pe3y/JbTaThl peLleHUs 3a/layM, OSKCIIePUMEHTa, HCCleJ0BaHUs,
IPOEeKTa, CaMOCTOSITEeJbHO BbIOMpPATb ¢opMaT BBICTYIJIEHWSA C Y4Y6TOM 3ajad
pe3eHTalUu U 0COGEHHOCTEN ayJUTOPHH.

PerysTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA

CamoopraHnusanus:

COCTaBJIATH IJIaH, aJITOPUTM pellleHUs 3a/la4M, BbIOMpPATh CNOCO6 pelleHUsl C yYETOM
UMEIOLIMXCA PpecypcoB M  COOCTBEHHBIX BO3MOXHOCTeH, aprymMeHTHUpOBaTb U
KOPPEKTHUPOBATh BAPUAHTHI pellleHU ! C Y4éTOM HOBOM UHQOpMaIUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHbIA UHTEJ/JIEKT:

BJIa/leThb HaBbIKaMH{ I03HaBaTeJbHOU pedJieKCHMM KaK OCO3HAHHSA COBeplIaeMbIX
JleICTBUM W MBICJMTEJbHbIX IPOLLECCOB, WX pe3y/JbTaTOB, BJAJETb CHOCOOaMHU
CaMOIIpOBEPKH, CAaMOKOHTpPOJIA Ipolecca M pe3yJbTaTa pelleHUs MaTeMaTH4eCcKOn
3aJa4y;

npeABUZETb TPYAHOCTH, KOTOPble MOTYT BO3HHMKHYTb IIpU peLIeHUH 3aJjayy,
BHOCUTb KOPPEKTHUBBI B [eATEeJbHOCTb Ha OCHOBE HOBBIX OOCTOSATEJBbCTB, JAHHBIX,
Hal/IeHHbIX OIIMOO0K, BbISIBJIEHHbIX TPYAHOCTEH;

OLleHUBATb COOTBETCTBHE pe3yJbTaTa LieJU U YCJAOBUAM, OOBACHATb NPUYMHBI
JIOCTHXKeHUS UM HelOCTHXKEeHUsl pe3yJIbTaTOB [eATeJbHOCTH, HaX0JUThb OIIUOKY, JaBaTh
OLIeHKY IPUOOPETEHHOMY ONBITY.

CoBMecTHasA AeATe/IbHOCTb:

NOHMUMAThb U UCMOJIb30BaTh IPpeUMYyIllecTBa KOMaHJHOW U UHAUBU/Ya/lbHON pPabOThI
IpyU pelleHWH Yy4yeGHbIX 3aJay, NPUHUMATh IeJb COBMECTHOH [JesTeJbHOCTH,
IJIAHMPOBATh OpraHM3allMi0 COBMECTHOW paboThl, pacnpefensTb BHUJAbI paboT,
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JlOrOBapUBaThCs, O0OOCYKJaTb INpolecc M pe3yabTaT paboThbl, 00606LATh MHEHUS
HECKOJIbKUX JIIOJeH;

y4acTBOBaTh B TPYMNINOBbIX ¢opMax paboThl (06CYykJeHHs, OOMeH MHEeHHUH,
«MO3TOBBIE HITYPMbI» U UHbIE), BBIMOJIHATb CBOIO YacTb paboThl U KOOPAUHUPOBATDH CBOU
JleCTBUSA C JPYTMMU 4J€eHaMU KOMaH/ibl, OLleHUBaTh KayeCTBO CBOEro BKJaJia B 0OIIMU
NPOAYKT M0 KPUTEPUAM, COOPMYJIUPOBAHHBIM yYaCTHUKAMH B3aUMO/1€CTBUS.

INPEAMETHBIE PE3YJ/IbTATDI

K konny 10 ky1acca o6yyarouuics Hay4YuTCs:

CBOOO/JIHO ONepUpOBaTh OCHOBHBIMU NOHATHUSIMU CTEPEOMETPUU NPU pelleHUH
3a/]a4y U MPOBeJIeHUU MaTeMaTUYeCKUX PACCyKAEHUH;

IPUMEHAATb aKCHUOMbl CTepPeOMeTPUM U CJeACTBUA K3 HUX NpU pelleHUuH
reoMeTpUyYeCcKUX 3a/ay;

KJ1accUULUPOBATh B3aMMHOE pACHOJIOKEHHE NpPSIMbIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, NPSMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/JIHO ONEepUpPOBATh NMOHATHUSAMH, CBI3aHHBIMM C YIJaMU B INPOCTPAHCTBE:
MeXy NPsIMbIMH B IPOCTPAHCTBE, MEX/AY NPSIMOH U MJIOCKOCTHIO;

CBOOO/IHO ONlepUPOBATh NOHATHUAMH, CBA3AaHHBIMU C MHOI'OTPaHHUKAMY;
CBOOO/IHO paclo3HaBaTb OCHOBHbIE BH/Ibl MHOTOIPAaHHUKOB (IpM3Ma, NMpaMUu/a,
NpsIMOYTOJIbHBIM NapaJiesienunes, Kyo);

KJ1aCcCUPULIMPOBATh MHOTOIPAHHUKHY, BbIOUPAss OCHOBaHHUA A1 KjaaccupuKaLuy;
CBOOO/IHO ONIepUPOBATb MOHATUSAMHM, CBA3AaHHBIMU C CeYeHUEM MHOTOIPDAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATD NapaJjljlelbHOe, IleHTpaJbHOe U OPTOrOHaJbHOE NMPOEeKTUPOBAaHUE
buUryp Ha JIOCKOCTbD, BBINOJHATh U300paykeHUs1 PUIYyp Ha MJIOCKOCTH;

CTPOUTb CeYeHHWs MHOIOTPAHHHUKOB pAa3JIMYHbIMU METOJaMHU, BbINOJHATD
(BBIHOCHBIE) IJIOCKHE YepTeXU W3 PHUCYHKOB NPOCTBIX 00bEMHBIX QUIYp: BUJ
CBepXy, COOKY, CHU3Y;

BBIYUC/IATh IJIOLIAJM I[OBEPXHOCTEM MHOTOrPaHHUKOB (MpH3Ma, NMUpaMuja),
reoMeTpUYeCcKHUX TeJl C IpUMeHeHneM GOpMyJI;

CBOGO/IHO ONEePUPOBATb MOHATUSIMHU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTb CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHU QUTYPDI;

CBOOOJJHO ONepupoBaTb MOHATHUSAMH, COOTBETCTBYIOIIUMH BeKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBINOJIHATD eHCTBUS HaJl BEKTOPaMU;

pellaTh 3a/ia4M Ha Jl0Ka3aTeJIbCTBO MaTeMaTHUYeCKUX OTHOLIEHUH U HaXOX/jeHue
reoOMeTPUYECKUX BEJMYMH, MPUMEHSAS U3BECTHble METOJbl MNpH pelIeHUuH
MaTeMaTHU4YeCKUX 3a/ia4 NOBBILIEHHOTO U BbICOKOT'O YPOBHS CJI0’KHOCTH;
NPUMEHSATb  NPOCTeHIINe  NporpaMMHble  CpeAcTBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI [IPU PELIEHUH CTEPEOMETPUYECKUX 3a/aY;
u3BJIeKaTb, MpeoOpa3oBbIBaTb U HHTepNpeTUPOBaTb HHPOpMALHUI0 O
IPOCTPAHCTBEHHBIX r€OMETPUYECKUX QUTYpaX, MPeICTABJEHHYI0 Ha YEPTEXaX U
pHCYHKaX;
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IPUMEHATDH IOJIydeHHble 3HaHMUA Ha NPaKTHUKe: CPAaBHUBATb M aHAJIM3UPOBAThb
peasibHble CUTyallUd, NPUMEHATb HU3y4YeHHble IOHATHUA B Ipoliecce IOMCKa
pelleHUss MaTeMaTH4YeCcKH CHOpPMYy/JMPOBAaHHOM MpOOGJEMBbI, MOJEeJIUPOBaTh
peasibHble CUTYallMU Ha I3bIKe TeOMEeTPHH, UCCIel0BATh IOCTPOEHHbIE MOJEJN C
MCIO0JIb30BAaHUEM TeOMeTPUYeCKUX MNOHATUM M TeopeM, ammapaTta aJjrebpsl,
pellaTbh NpakKTHYeCKHe 3a/layd, CBs3aHHble C HaX0XJEeHUeM TeoMeTpHUYeCcKHUX
BeJIMYUH;

MMeTb IHpeJACTaBJeHUss 00 OCHOBHBIX 3Talax pa3BUTHUA TeOMeTPUM Kak
COCTABHOM 4acTu QyHAAaMeHTA PAa3BUTHS TEXHOJIOTHM.

K koH1ty 11 kj1acca o6yJyarouuics Hay4YuTCs:

CBOOOJHO OMEpUPOBAThb MOHSTHUSIMH, CBfI3AHHBIMM C LUJIUHJPUYECKOH,
KOHUYeCKOH U chepruiecKoi NOBEPXHOCTSAMHU, 00 bSACHATb CIOCOOBI OJIyYeHUS;
ONepupoOBaThb MOHATHUSIMH, CBS3aHHBIMH C TeJAMH BpalleHUs: LUJIUHJPOM,
KOHycoM, chepou U mapom;

pacnosHaBaTb TeJsa BpalleHUs (LWJIMHAD, KOHYC, cdepa U 1ap) U OOBACHATH
Croco6bl NOJy4eHHUs TeJl BpalleHUs;

KJIaccUPULMPOBATh B3aUMHOE pacoJiokeHue chepbl U MJI0CKOCTY;

BBIYMCJIATh BEJIMYUHBI 371IEMEHTOB MHOIOTPAaHHUKOB U TeJl BpallleHUs], 00'bEMBI U
IJIOLAIM NOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJsl BpallleHHs, reOMeTpUYeCcKUX
TeJl C IpUuMeHeHueM GOpMY.JI;

CBOOOJJHO OINepUPOBaTh MOHATHUSAMH, CBSI3aHHBIMM C KOMOMHALUSAMHU TeJl
BpallleHUsT W MHOTOrPAaHHHUKOB: MHOTOTPAaHHUK, BIHCAaHHbIA B cbepy U
ONMMUCaHHbIN oKoJo cdepnl, cdepa, BNHCaHHAsA B MHOTOTPAaHHUK WJIM TeJO
BpalleHUSs;

BBIYMC/JIATh COOTHOLIEHHUS MeXJy IUIOIaAsMU IOBEepXHOCTed U 00béMaMu
MOJJOOHBIX TEJI;

rM300paxaTh U3ydyaeMble GUTYpPHI, BbINOJHATh (BBIHOCHbIE) MJIOCKUE YEPTEKU U3
PHUCYHKOB NpPOCTBIX OOBEMHBIX GUryp: BHUJ CBepXy, COOKY, CHU3Y, CTPOUTH
cedyeHHs TeJl BpalleHUs;

u3BJIeKaTh, HWHTEpPIpeTHpPOBaTL M MpeoO6pa3oBbiBaThb HHPOpMALHI0 O
IPOCTPaHCTBEHHBIX reOMeTPUYECKUX PUTYpaX, IpeICTaBJeHHYI0 Ha YepTexax U
pHCYHKaX;

CBOOO/IHO ONlepUpPOBATh NOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD OllepaliMy HaJi BEKTOpaMUy;

3a/1aBaTh IJIOCKOCTb ypaBHEHUEM B IEKapTOBOU CUCTeMe KOOP/IUHAT;

peulaTb reoMeTpUyYeckde 3aJlayd Ha BBIYUCIEHUE YIJIOB MEXAY NPSMBbIMU U
IIJIOCKOCTSIMH, BbIYHCJE€HUE PACCTOSAHUM OT TOYKHU [0 IJIOCKOCTH, B LieJIOM, Ha
IpyUMeHeHHe BEKTOPHO-KOOPAMHATHOIO MeTO/a IPU peLIeHUH;

CBOOOJHO  ONepUpoBaTb MOHATUSMM, CBSI3aHHBIMU C JBWKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHUH;

BBIMOJIHATh  HU300pakeHWs1 MHOTOPAHHUKOB U TeJ  BpalleHUs IpH
napaJijie/IbHOM IepeHoCe, LleHTPaJbHOM CUMMeTpPHUH, 3epKaJlbHOW CMMMETPHUH,
pU MOBOPOTE BOKPYT NPSMOM, Npeobpa3oBaHUs N0 00US;
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CTPOUTb Ce4YeHHWS MHOTOTPAaHHMKOB U TeJ BpallleHUA: CeYeHUs LUIMHApA
(mapanjienbHO W MEPHEHAUKYJISAPHO OCH), CedeHUs KoHyca (mapaJijiesibHble
OCHOBAHMIO U NPOXO/AdlIMe yepe3 BeplIMHY), ce4eHUs 11apa;

UCIOJIb30BaThb MeTOJbl IOCTPOEHUS CeYeHUW: MeTOoJ CJle[0B, MeTOoJ
BHYTpPEHHEro NpoeKTUPOBaHHUs, METO/] IIepeHoca CeKyllel NJI0CKOCTH;
Jl0Ka3bIBaTb reOMeTpUYEeCKUe YTBEePXKAEHU;

IPUMEHATb reoMeTpudeckue GakThbl AJ5 pelleHUs CTepeoMeTpUYecKUx 3aJay,
NpeANoJaraloliuX HECKOJIbKO ULIaroB pelleHUs, eCJAd YCJI0BUSA NpUMeHeHUs
3a/laHbl B IBHOM U HesIBHOU popMe;

pellaTh 33/1a4M Ha [j0Ka3aTeJbCTBO MaTeEMaTUUYECKUX OTHOLIEHUN U HaX0XKeHue
reoMeTpHUYeCKUX BEJIMYUH;

IpUMEHATb [pOrpaMMHble CpeACTBa W 3JIEKTPOHHO-KOMMYHHUKAlLMOHHbIE
CUCTEMBI IPY pellleHUH CTepeoMeTpHUYeCcKUX 3a/1ay;

INPUMEHATDh NOJIyYeHHble 3HaHUA Ha NpPaKTHUKe: CPAaBHUBAThb, aHAJU3UPOBATb U
OLleHUBATh peasibHble CUTYalluHd, NPUMEHATH HM3y4YeHHble IOHATHUSA, TEOPEMBI,
CBOMCTBa B Ipoliecce MOWCKa pelleHUs MaTeMaTH4eCcKH CcHOpPMYyJTMPOBAHHOMN
npo6JsieMbl, MOJEJNMpPOBaTb peajibHble CUTyallUM Ha s3bIKe TeOMeTpHUH,
uccaeloBaTh TOCTPOEHHble MOJEeJU C MUCIO0JIb30BaHUEM TIeoMeTpHUYeCcKUX
INOHATHM MW TeopeM, amnmnapara aJjrebpbl, pellaTb MNpaKTU4YeCKUe 3aJayH,
CBA3aHHbIE C HAX0X/JeHUeM reoMeTPUYeCKUX BeJINUNH;

MMeTb INpeJCTaBJeHUssT 00 OCHOBHBIX 3TalaX pa3BUTHUS TeOMeTPHUMU Kak
COCTABHOM 4acTu QyHAaMeHTA PAa3BUTHS TEXHOJIOTHM.
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TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosinyecTBo 4acos
Ne HaumMeHOBaHue pa3jesioB JneKTpoHHbIEe (UPpOBbIE)
KonTposbHblie IIpakTHyeckue
n/n U TeM NpOorpaMmsbl Bcero oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThI pa6oThl
1 BBezseHue B CTepeOMETPUI0 23 1
5 B3anmHoe pacrnoJsioxkeHne 6 1
NpPSMbIX B IPOCTPAHCTBE
[apas1enbHOCTB NPAMbIX U 1. 3asaym o reomMmeTpuu. — CalT:
3 IJIOCKOCTEH B 8
IPOCTPaHCTBe https://zadachi.mccme.ru/2012/local.html
[lepnieHAUKYJIAPHOCTD .
. 2. Poccuiickasi 3/1eKTpOHHAs 1IKoJIa. —
4 NPSAMBIX U IIJIOCKOCTEH B 25
MpOCTpaHCTBE Caur: https://resh.edu.ru/
Yruibl 4 paccTossHUA 16 1
MHororpaHHUKHU 7
BeKkTOphI B IPOCTPAHCTBE 12
8 [loBTOpEHME, 060611IEHNE U c 5
cucTeMaTU3alys 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPO'PAMME
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11 KJIACC

HaunMmeHoBaHue KosmmyecTBo yacos
Ne JneKTpoHHbIE (EUPpOBDbIE)
pa3jesioB U TeM KonTposibHble [IpakTHYecKue
n/m Bcero oGpa3oBaTeJibHbIE peCypChbl
NporpaMmbl pa6oThbl pa6oThI
AHanvTUYeckas
1 15 1
reoMeTpus
[loBTOpEHME, 06061IEHHE
2 ¥ CHCTeMaTU3allUs 15 1 1. 3apgayu no reometpu. — CauT:
3HaHUU
; https://zadachi.mccme.ru/2012/local.html
3 06bEM MHOTOTpaHHUKA 17 1
4 Tesa BpaleHusa 24 1 2. Poccuiickad aJIeKTpOHHas LKOJIa. —
[ly01aAM NOBEPXHOCTH U
5 . P 9 1 Caiit: https://resh.edu.ru/
006'bEMBI KPYTJIbIX TeJ
6 JIBIDKEeHUS 5 1
[loBTOpEHME, 06061IEHHE
7 1 CHCTeMaTH3alluA 17 2
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 102 3 0

[TPO'PAMME
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INOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC

Nen/m

Tema ypoka

Kosin4yecTBO 4YacoB

Bcero

KoHTpoJibHbIE
pa6oThl

IIpakTHyYeckue
pa6oThbl

OcHOBHbIe IpaBUJIa U300paXKeHUsI Ha PUCYHKe
MJIOCKOCTH, NapaJlyieJibHbIX NPSIMbIX (OTPE3KOB),
cepeJiMHbI OTpe3Ka

[loHsATHSA cTEpeOMeTPUHU: TOUKA, TpsMas,
IJIOCKOCTB, NpOoCcTpaHCcTBO. OCHOBHBIE IpaBUJa
M300pa’KeHHsI Ha PUCYHKE IIJIOCKOCTH,
napaJijieJIbHbIX NPSAMBIX (OTPE3KOB), cepeUHbI
oTpe3ka

[ToHATUSA: epeceKarluecs MJI0CKOCTHY,
nepeceKarwIuecs NpsiMasi U IMJI0CKOCTh;
NOJIyTIPOCTPAHCTBO

[ToHsATHA: MepeceKaloUecs MJIOCKOCTH,
nepecekamolyecs NpsiMas 1 MJI0CKOCTb;
HOJIyIPOCTPAHCTBO

MHoOrorpaHHUKH, U306pa’KeHHe MPOCTENUIINX
NPOCTPAHCTBEHHBIX QUTYDP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, H306parkeHH e MPOCTEeNIINX
NPOCTPAHCTBEHHBIX PUTYP, HECYLIECTBYIOLIUX
00BEKTOB

AKCHOMBI CTEepeOMEeTPHHU U NlepBble CJIeCTBUS U3
HUX

15




AKCHOMBI CTEpEOMETPHHU U NlepBble CJIeLCTBUS U3
HUX

AKCHOMBI CTEpEeOMEeTPHHU U NlepBble CJIeACTBUS U3
HUX. Coco6bl 3aJaHUs NPSMbIX U IIJIOCKOCTEH B
npoctpaHcTBe. 0603HaUYeHUs NPSAMBIX U
IIJIOCKOCTEH

10

H306pakeHHe ceyeHU MMpaMubl, Kyba u
NPU3MbI, KOTOPbIE TPOXOAAT Yepe3 UxX pedpa.
N306pakeHre nepeceyeHus Moay4eHHbIX
nJIockocTel. PackpalimBaHue NOCTPOEHHBIX
cedeHUH pa3HbIMU [[BETAMHU

11

H306pakeHre ceueHUU NUpaMU/bl, Kyba 1
IIPU3MBbl, KOTOpPbIE IPOXOAAT Yepe3 UxX péopa.
N306pakeHre nepeceyeHUs1 NOTYIEHHBIX
nJ10cKocTel. PackpalmBaHye MOCTPOEHHbBIX
ceyeHUU pa3HbIMU LIBeTaMHU

12

H306pakeHHe cedeHU MMpaMHubl, Kyba u
NPU3MbI, KOTOPbIE TPOXOAAT Yepe3 UxX pedpa.
N306pakeHre nepeceyeHus MoJyIeHHbIX
nJIocKocTel. PackpalimBaHie NOCTPOEHHBIX
cedeHUH pa3HbIMU [[BETAMHU

13

H306pakeHre ceueHUU NUpaMU/Jbl, Kyba 1
IIPU3MBbl, KOTOpPbIe IPOXOAAT Yepe3 UxX péopa.
N306pakeHre nepeceyeHUs1 NOTyIEHHBIX
nJ10cKocTel. PackpalmBaHre MOCTPOEHHBIX
ceyeHUU pa3HbIMU LiBeTaMHU

14

MeToz cjiefioB JIJisl IOCTPOEHUS CeYeHU

15

MeTop c/ie10B /1J151 IOCTPOEHHUS CEYEeHU .
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CBoKCcTBa nepece4eHU M NPSAMBIX U IIJIOCKOCTEU

16

MeToz c1e/10B JI/isl IOCTPOEHUSI CEYEeHHU .
CBoKcTBa nepece4yeHU M NPSAIMbIX U MJIOCKOCTEHN

17

[locTpoeHue ceueHU B nUpaMu/ie, Kyoe o Tpém
TO4YKaM Ha péopax. Co3aHue BbIHOCHBIX
yepTeXeH U 3alIUCh 11aroB OCTPOEHHUs

18

[locTpoeHue ceueHUl B nUpaMu/ie, Kyoe 1o Tpém
TO4YKaM Ha péopax. Co3aHue BbIHOCHBIX
yepTeXeU U 3alHUCh IaroB NOCTPOEHUs

19

[TocTpoeHue ceyeHU B mUpaMu/je, Kybe 1o Tpém
TOYKaM Ha pébpax. Co3ziaHue BbIHOCHBIX
yepTexXel U 3auCh 11aroB NOCTPOEHUS

20

[locTpoeHue ceueHUl B nUpaMu/ie, Kyoe o Tpém
TO4YKaM Ha péopax. Co3zaHue BbIHOCHBIX
yepTeXeH U 3alIUCh 11aroB NOCTPOEHHUs

21

[ToBTOpeHue nianuMetpuu: Teopema o
NIpONOPLHMOHAIbHBIX OTpe3Kax. [logobue
TPeyroJbHUKOB

22

[ToBTOpenue nianuMetpuu: Teopema MeHeJas.
PacueTnbl B ceueHUSIX Ha BBIHOCHBIX YEPTEXKaX.
HcTopus pa3sBuUTHA JIAHUMETPUHU U
CTepeoMeTpUu

23

KoHTposibHas paboTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoe pacnoJiokeHre NPSMbIX B
npoctpaHcTBe. CKpeluBaloIuecs NpsiMbIe.
[Ipr3HaKU CKpelUBaIUXCSA NPSAMBIX.
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[lapa/sienibHBIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U €JUHCTBEHHOCTH
NpsIMOY NMapaJ/ijieJibHOW IaHHOM NPSIMOH,
NpOX0Asllel Yepe3 TOYKY NPOCTPAHCTBA U He
JieXalled Ha JaHHOU npaMou. Jlemma o
nepecedyeHUM NapasijiebHbIX IPSAMbIX
MJIOCKOCTBIO

26

[TapanniesnbHOCTE Tpex NpAMBIX. TeopeMa 0 Tpéx
napaJsijieJIbHbIX IpAMbIX. TeopeMa o
CKpeLUBaIOIUXCA IPAMbIX

27

[lapanniesnbHOe npoeKkTHpoBaHue. OCHOBHbIE
CBOMCTBA NMapasijieJIbHOTO NPOEKTHUPOBAHMUSI.
N306pakeHre pa3HbIX QUTYP B apasjiebHOU
NpOEeKIUHU

28

LleHTpasibHasA NpoOeKLUsA. YToJ ¢
COHAIlpaBJIEHHbIMU CTOPOHAMMU. YTOJI MEXKAY
NpsAMBIMU

29

3a/Ja4yM Ha Io0Ka3aTeJbCTBO U UCC/IeJOBaHUE,
CBSI3aHHbIE C PACMOJIOXKeHUEM MPSMBIX B
NPOCTPAHCTBE

30

[ToHATHUA: MapaJieIbHOCTb NPAMOU U IIJIOCKOCTH
B IpocTpaHcTBe. [Ipu3Hak napasiesbHOCTH
NpsAMOM U IJIOCKOCTH. CBOMCTBA NapaslyieIbHOCTH
NpsAMOU U MJIOCKOCTHU

31

['eomeTpuryecKkHe 3a/jla4yy Ha BbIYUCIEHUE U
Jl0Ka3aTesbCTBO, CBA3aHHbIE C IapaJlJeJIbHOCThIO
NPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

32

HOCTpOBHI/Ie Ce4eHud, mpoxoaduero 4yepes3
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JIAaHHYI0 PSIMYI0 Ha YepTeXKe U MapasljieIbHOTO
JApyrou npsiMou. Pacyét oTHoleHU !

33

[lapa/iesibHasA NpoeKuus, NpUMeHeHHe 14
IIOCTPOEHUA CedeHUH Kyba U NapaJsijiesienunesa.
CBoKcTBa napaJsijiesienunesa v Npu3Mbl

34

[TapannenbHble 10CKOCTU. [Ipu3Haku
NapaJlJIeJIbHOCTH BYX IIJIOCKOCTEN

35

TeopeMa o napa/ijieJibHOCTH U €JUHCTBEHHOCTH
NJIOCKOCTH, IPOXO/iAlel yepe3 TOYKY, He
NpUHAJJIeKaUlY0 JAHHOW MJIOCKOCTH U
CJIeJICTBUS U3 Heé

36

CBoiicTBa napasiesbHbIX MJIOCKOCTEN: 0
napaJiieibHOCTH NMPSIMbIX MlepecedyeHus Npu
nepece4eHUH JBYX MapaljieJbHbIX MJIOCKOCTEH
TpeTbeu

37

CBoKcTBa napaJsijiesibHbIX IJIOCKOCTEN: 00
OTpe3KaX MapasiyieJIbHbIX TPSMbIX, 3aKJTYEHHBIX
MeX /1y NapaJsijieJIbHbIMU IJIOCKOCTSIMH; O
nepece4yeHUH NPSIMOH C BYMs NapasijieibHbIMU
IJIOCKOCTSIMU

38

[ToBTOpeHue: Teopema [ludaropa Ha NJa0CKOCTU

39

[loBTOpEHME: TPUTOHOMETPHUS NPSIMOYTOJILHOTO
TPeyroJibHUKa

40

CBoiicTBa Ky6a U MPSIMOYTOJILHOTO
napaJiiesenuneza

41

BeluucieHue A/1IMH OTPE3KOB B Kybe U
NpsAMOYTOJIbHOM NapaJiiesienuieze
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[lepneHAMKYISPHOCTb NPSAMOUW U NJIOCKOCTH.

42 [Ipy3HakK nepneHAUKYJASIPHOCTU PSIMOH U
MJIOCKOCTH
[lepneHAUKYASAPHOCTD NPSAMOM Y MJIOCKOCTH.

43 [Ipy3HaK nepneHAUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH
Teopema o cymecTBOBaHWU U €JUHCTBEHHOCTH

44 NpsAMOW, NPOXO/dller Yepe3 TOYKY NPOCTPAHCTBaA
Y IepIeHUKYJISPHOU K MIJIOCKOCTH

45 [l710cKOCTH M epHeHJUKYJIsIpHbIE UM NIPSIMbIE B
MHOTOTPaHHUKaxX

46 [I710cKOCTH M nepneH UKy pHble UM IpSIMbIe B
MHOTOTPaHHUKaX

47 [lepneHAuKyIAp U HaKJIOHHasA. [locTpoeHue
neprneH/UKyJsipa U3 TOYKU HA IPSIMYIO

48 [lepnengukyiap v HakaoHHad. [loctpoenue
nepneHJUKyJsIpa U3 TOYKH Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyAsApax (IpsMas u
obpaTHas)

£0 TeopeMa o Tpéx nepneHAUKyIspax (npsiMas v
obpaTHas)

51 Yrosn Mexay CKpelMBar I MMUCA IPSAMbIMU

£ [Tonck neprneHAMKYISAPHBIX IPSAMbBIX C TOMOILBIO
nepneH/UKYJIsPHbIX MJIOCKOCTEN

53 OpToroHasibHOE NPOEKTUPOBAHUE

c4 [TocTpoeHue cedeHUH Kyba, MPU3MBI,

IpaBUJIBHOU NUPAMU/ibl C IOMOLIBIO
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OpPTOrOHAJIbHOW MPOEK WU

[TocTpoeHue ceueHU Kyba, IPU3MBI,

55 NpaBUJIbHON MUPAMU/IbI C TOMOIIbIO
OpPTOrOHAJIbHOW MPOEK WU
CuMMeTpHA B IPOCTPAHCTBE OTHOCUTENIBHO

56 IJIOCKOCTH. [[710CKOCTY cCHMMeTpUi B
MHOTOIpaHHHUKax

£7 [Ipr3HaK nepneH UKYJIAPHOCTH NPAMOH U
IIJIOCKOCTH KaK CJIeICTBUe CUMMETPHUHU

cg [IpaBU/IBHBIE MHOTOTPAaHHUKHU. Pacyér
pPacCTOSHUM OT TOYKH /10 IIJIOCKOCTH

59 [IpaBU/IbHBIE MHOTOTPAaHHUKU. PacuéTt
pPacCTOSHUM OT TOYKH /10 IIJIOCKOCTH
Cnoco6bl ONyCTUTH NepleHAUKYIApbI:

60 CUMMeTPHUS, CABUT TOYKH 110 NapaJljieIbHOU
npsAMOU

61 CaBur 1o HenapasieJbHON NPAMOM, U3MEHEHHEe
pacCTOSAHUM

62 KoHTposibHas paboTta "B3arMHoOe pacnoJioxkeHue
NpSIMbIX U MIJIOCKOCTEX B IPOCTPAHCTBE"
[loBTOpEHMe: yros Mex/y NpsiMbIMHU Ha

63 IIJIOCKOCTH, TPUTOHOMETPHSA B IPOMU3BOJIbHOM
TPeyroJibHUKe, TeopeMa KOCUHYCOB

64 [loBTOpEHMeE: YTro/1 MeXAy CKpelLlMBaIUMUCH
NpSAMbIMHU B IPOCTPAHCTBE

65 ['eomeTpHyecKkHre MeTO/ibl BEIYMCIEHUS yTJia

Mexay IpAMbIMHU B MHOTOT'PAaHHHUKAX
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66

JIlByrpaHHbIi yroJi. CBOMCTBO JIMHEUHBIX YTJIOB
JIBYTPaHHOTO yrJja

67

[lepneHauKyIsipHbIE I0CKOCTU. CBOKCTBA
B3aHMMHO NepPHeHAUKYISAPHBIX MJIOCKOCTEN

68

[Ipr3HaK NeprneHUKYJIIPHOCTH MJI0CKOCTEH;
TeopeMa o MPSIMOU nepeceyeHus ABYX
IJIOCKOCTEN NepHeHAUKYJISIPHBIX TPeThen
IJIOCKOCTH

69

[IpsiMOyTOJIbHBIN Napasiesenumnes; Ky6;
M3MepeHHs], CBOMCTBA NMPSIMOYTOJIbHOTO
napaJiiesienuneza

70

TeopeMa o AuaroHa/iu NpsiMOYroJbHOTO
napaJijiejienune/ia v cjieJCTBUE U3 Heé

71

CTepeOMeTpI/I‘{eCKI/Ie W IIPpUKJIaJHbIE 3a/la4H,
CBA3aHHbIE€ CO BBAMMHBIM PACIIOJIO}KEHHUEM
MMpAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/Ie: CKpemuBawmuecd npaMele,
IMapaJsiyieJibHbI€ IIJIOCKOCTH B CTAHAAPTHBIX
MHOTOI'paHHHUKAX

73

[lapa napasiyie/sIbHBIX IIJIOCKOCTEN Ha
CKpeLMBAIOLMXCS IPSAMBIX, PACCTOSTHUE MEXAY
CKpeLMBAOLMUMUCA NPAMBIMU B IPOCTHIX
CUTyalusx

74

PaccTosiHMe OT TOUYKHU A0 IIJIOCKOCTH, paCCTOAHHUE
oT HpHMOﬁ A0 IIJIOCKOCTH

75

BeruucieHue pacCTOSHUN MeXAy
CKpelMBaLUMHUCA NIPAMBIMH C IOMOLbIO
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neprneHAUKYJISPHOU JI0CKOCTH

TpéxrpaHHbIM YyIroJi, HepaBeHCTBa AJisd
TpexrpaHHbIX yrioB. Teopema [ludaropa,

76 TeopeMbl KOCUHYCOB U CUHYCOB JJil
TPEXTPAHHOTO yIJia

77 JyieMeHThI cheprUUECKON TEOMETPUH:
reojie3auyecKue JUHUU Ha 3eMJie

78 KoHTposibHas paboTa "Yribl U paccTossHUSA"

79 CucremaTusanus 3HaHUM "MHOTOTPaHHUK U €TO
3JIeMeHThI"

80 [lupamuga. Bugel nupamua,. [IpaBuibHas
nupamMujia

81 [Ipusma. [IpsiMas ¥ HaKJI0HHas NPU3MBL.
[IpaBubHaa npusMa

82 [IpaAMou napasienenunes, IpsiMOyroJbHbIN
napaJiiesenunes, Kyo

83 BeinykJible MHOrorpaHHUKU. TeopeMa Jiisiepa
BrinykJible MHOTOTPpAaHHUKU. TeopeMa Juiepa.

84 [IpaBuU/IbHBIE U TTOJYTIpABUJIbHbIE
MHOTOTPaHHUKHU

85 KoHTposibHas paboTta "MHOrorpaHHUKH"

86 [loHAATHE BEeKTOpaA Ha MJIOCKOCTH U B
NpPOCTPaHCTBE

87 CyMMa BEKTOPOB

88 Pa3HOCTb BEKTOpPOB

89 [IpaBuJio napasiesnenvnesa
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90 YMHOXeHHe BeKTopa Ha Y1CJI0 1
91 PaznoxeHnue BeKTopf\ 1o 6a3ucy TpEéx BEKTOPOB, 1
He JiexKall X B OHOU NJIOCKOCTH
92 CkassipHOe Ipou3BeieHre 1
93 BeruurciieHUe yria Mex/1y BEKTOpaMHU B 1
NPOCTPaHCTBE
94 [IpocTeliive 3a/1a4v C BEKTOPAMH 1
95 [IpocTeriive 3a/1a4v C BEKTOpaMU 1
96 [IpocTeriive 3a/1a4v C BEKTOpaMU 1
97 [IpocTeriive 3a/1a4v C BEKTOpaMU 1
98 060061IeHHe U CUCTeMaTH3al s 3HaHUH 1
99 060061IeHHe U CUCTeMaTH3alus 3HaHUH 1
100 HToroBast KOHTpOJIbHAsA paboTa 1
101 HTorosast KOHTpoOJIbHas paboTa 1
102 0060611eH1e U cUCTeMaTU3aLus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KosinyecTBO 4acos J/IeKTpOHHbIE
Ne Jara nudpoBbie
n/m Tema ypoka Beero Kontposbhble IIpakTHueckue e R —
padoThI padoThI pecypch
[ToBTOpeHue TeMbl "KoopiUHATHI
1 BEKTOpa Ha [IJIOCKOCTH U B 1
NpOCTpPaHCTBE"
5 [ToBTOpeHue Tembl "CKansgspHOE 1
npou3BeJieHue BEKTOPOB"
[ToBTOpeHue TeMbl "BbruncieHue
3 yrJja MexJy BEKTOpaMHU B 1
NpOCTpaHCTBe"
[loBTOpEeHUe TeMbl "YpaBHEHHE
4 MpSAMOU, POXOJAILEN Yepes IBe 1
TOYKH"
5 YpaBHeHUe JIOCKOCTH, HOpMaJlb, 1
ypaBHEeHMe IIJIOCKOCTH B OTpe3Kax
6 YpaBHeHMe JIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE MJIOCKOCTU B OTPe3Kax
7 BekTOpHOE npousBesieHrE 1
8 JliHeliHble HEPABEHCTBA, IMHEWHOE 1
NporpaMMHUpOBaHUE
9 JliHelHble HePaBEHCTBA, IMHEWHOE 1
NporpaMMHUpOBaHUE
10 AHanMTHYeCcKHe MeTO/ bl pacyéTa 1
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yrja Mexzay NpsiMbIMH B
MHOTOIpaHHUKax

AHanuThyeckue MeTO/bl pacqéTa

11 yrJia MexJy IJI0CKOCTSIMU B
MHOTOIpaHHUKax

12 @®opMyJia pacCTOSAHUA OT TOYKHU [0
IJIOCKOCTH B KOOpAHUHATAX

13 HaxoxJieHHne pacCTOAHUH OT TOYKHU
/10 TIJIOCKOCTH B KybOe
HaxoxJieHHne pacCTOAHUH OT TOYKHU

14 J10 TJIOCKOCTH B IPaBUJIbHOU
nvpamupe

15 KoHTposibHast paboTa
"AHasMTUYEeCKasi TeOMEeTPUS"

16 CeyeHHUs MHOTOTPAaHHHUKOB:
CTaHJapTHble MHOIOTPaHHUKHU

17 CeyeHUs MHOTOTPAaHHUKOB: METO/,
cnesioB
CedyeHVS MHOTOTPaHHUKOB:

18 CTaHJapTHbIE [IJIOCKOCTH,
nepece4eHUs NPSMBIX U IIJIOCKOCTEN

19 [lapasiesibHBIE IPSAMBIE U
IJIOCKOCTH: MIapaJijiejibHble Ce4YeHUs

20 [lapannesnbHble NpsiMble U
IJIOCKOCTH: PACYE€T OTHOLIEHUH

21 [lapannienbHble NpsiMble U

I[JIOCKOCTHU: YTJIbI MEXAY
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CKpellrMBalOIINMHUCA IPAMBIMHU

22

[lepnieHAUKY/ISIpHBIE IPSIMblE U
IJIOCKOCTH: CTaHAApTHBIE MaphbI
nepreHAUKYJISAPHBIX IJIOCKOCTEHN U
NpsMBbIX, CHMMETpPUH
MHOT'OTPaHHUKOB

23

[lepnieHAUKYJ/ISIpHBIE IPSIMbIE U
MJIOCKOCTH: TeOpeMa 0 Tpex
neprneHgUKYyJIspax

24

[lepnieHAMKY/ISIpHBIE IPSIMblE U
IIJIOCKOCTH: BBIYMCJIEHUA JJIUH B
MHOTOIpaHHUKax

25

[IoBTOpEHMeE: IOAAHU
MHOTOYTOJIbHUKOB, GOPMYJIbI AJI5
nJIoIa/leW, COOOpaXKeHHUs o006

26

[ToBTOpEeHMeE: MJIOIAAN
MHOTOYTOJIbHUKOB, GOPMYJIbI 151
nJiouazen, coobpakeHus nojoous

27

[loBTOpEHMeE: NIOAAHU
MHOTOYTOJIbHUKOB, OPMYJIbI JIJIs1
nJiouazen, coobpaxeHus nojoous

28

[Inomaay cedyeHUt MHOTOTPAHHUKOB:
IJIOIIA/IA TOBEPXHOCTEH, pa3pe3aHust
Ha 4acCTH, COOOpakeHus noJ0ous

29

[Inomaay cedyeHUt MHOTOTPAaHHUKOB:
IJIOIIA/IA TOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, coobpakeHus N0J00us
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30

KoHTposibHast paboTa "[loBTOpeHue:
MHOTI'OTPaHHUKH, CeYeHUs
MHOTOTPaHHUKOB"

31

06BéM Tesa. 06beM
NPsSIMOYTOJIbHOTO MapaJsiiesienume;/ia

32

3ajiauu 06 yABOEHUHU Ky0a, 0
KBaJlpaType Ky0a; 0 TPUCEKLMHU yTJIa

33

CTepeoMeTpHYeCKHe 3a[a4H,
CBA3aHHbIE C 06 bEMOM
NpsIMOYTOJIbHOIO Mapasljiesienunesa

34

[IpukaziHble 3a1a4H, CBS3aHHbIE C
BbIYHMC/IEHUEM 00 bEMA
NpsAMOYTOJIbHOIO Mapasljiesienunesa

35

06bEéM NpsAMOUN MPU3MBI

36

CTepeoMeTpUUeCcKUe 3aJa4Hy,
CBsI3aHHbIE C BbIYUCJIEeHUEM 06'bEMOB
NpsIMOU MMPU3MBI

37

[IpuksiaZiHble 3a/1a4H, CBSI3aHHbIE C
00'bEMOM NMPSAMOM NPU3MbI

38

BbrunciieHne 06'bEMOB TeJl C
MIOMOLIbIO ONpe/ieIEHHOTO
vHTerpaja. 06'b€M HaKJIOHHOM
PU3MBbI

39

BoruuciieHne 06 bEMOB TeJI C
[OMOILBIO ONpeieJIEHHOTIO
vHTerpasia. 06béM nupaMu/bl

40

®opmysa 06bEMa NUPAMUJBIL.
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OTHoIlleHHe 06'bEMOB MUPAMU/, C
00LUM YTJIOM

41

®opmysia 06'bEMa MUPAMU/IbI.
OTHoIlleHHe 06'bEMOB MUPAMU/, C
061IMM yIJI0M

42

CTepeoMeTpUUeCcKHe 33/]a4Hy,
CBfAA3aHHBIE C 00bEMaMHU HAKJIOHHOH
MPU3MBbI

43

CTepeoMeTpHYeCKHe 3aJa4H,
CBAI3aHHbIe C 00’ béMaMU MUPaMU/bI

44

[Ipuk/aiHbIe 3a/1a4U 110 TEMe
"06BEMBI TeJs1", CBSAI3aHHBIE C
006'bEMOM HAKJIOHHOM MPU3MbI

45

[IpukaaHble 33/]a4U 110 TEME
"O6BbEMBI Te1", CBA3aHHBIE C
00'bEMOM MUPAMU/bI

46

[IpuMeHeHUe 06bEMOB. Bbiuncienue
pacCTOSAHUA 10 NJIOCKOCTH

47

KonTposibHas pa6oTta "06b€M
MHOTrOrpaHHUKa"

48

[lnnHApUYecKkas HOBEPXHOCTD,
06pasymlue [UJINHAPUIECKOU
NIOBEPXHOCTH

49

Huaungp. [Ipsamoit kpyroBou
quauHap. [lomaab NOBEpXHOCTH
UJIHMHAPA

50

KoHunueckas NOBEepXHOCTb,
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06pasymlie KOHUYeCKoH
noBepxHocTU. Konyc

51

CeyeHMe KOHYyCa IIJIOCKOCTBIO,
napaJijieJIbHOM MJIOCKOCTH
OCHOBaHHUSA

52

YceuéHHbIM KOHYC. U306pakeHue
KOHYCOB U YCe4EHHbBIX KOHYCOB

53

[Inomaabp 60KOBOM MOBEPXHOCTU U
MIOJIHOM MOBEPXHOCTH KOHYCa

54

[Inomaab 60KOBOM MOBEPXHOCTU U
MOJIHOU IOBEPXHOCTHY KOHYCa

55

CTepeoMeTpUUecKHe 3a/ja4y Ha
JI0Ka3aTeJbCTBO U BbIYHCJIEHHE,
NIOCTPOEHHEM CeYeHUH LUIUH/PA,
KOHyca

56

CTepeoMeTpUUecKHe 3a/ja4y Ha
Jl0Ka3aTeJbCTBO U BbIYHCJIEHHE,
NIOCTPOEHHEM CeYeHUH LUIUH/PA,
KOHyca

57

[IpuknaaHble 33/1a4M, CBSI3aHHbIE C
UUJUHAPOM

58

[IpuknaaHble 33/1a4M, CBSI3aHHbIE C
IUJUHAPOM

59

Cdepa u map

60

[lepeceyenue cdepsl U mapa ¢
nsockocTbo. Kacanue mapa v chepsl
IJIOCKOCTBI0. BuJi 1 n306paxkeHue
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mapa

61

[lepeceyenue cdepsl U mapa ¢
nsockocTbo. Kacanue mapa v cdepsl
IJIOCKOCTBI0. BuJi 1 n306paxkeHue
mapa

62

YpaBHenue coepsl. [Lnomans chepsr
U eé yacTeu

63

CumMeTpus cdepsl U mapa

64

CTepeoMeTpUUecKHe 3a/ja4y Ha
Jl0Ka3aTeJIbCTBO U BbIYHCJIEHHE,
CBsI3aHHbIE cO chepoy U L1apom,
NIOCTPOEHUEM UX CEYeHU N
IJIOCKOCTBIO

65

CTtepeoMeTpHUYeCcKHe 3aJja44 Ha
Jl0Ka3aTeJbCTBO U BbIYMCJIEHHE,
CBsI3aHHbIe CO cpepoy U L1apoM,
MIOCTPOEHUEM UX CEYEHUH
IJIOCKOCTBIO

66

[TpukaiHble 33/1a4U, CBSI3aHHBIE CO
chepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTb Ha
IJIOCKOCTH, BbIYUCJIEHUS B
OKPY?KHOCTH, CTAaHAPTHbIE NMO106Us

68

Pa3/sinyHble KOMOUHALIUMU TEJI
BpallleHUs1 U MHOTOTPaHHUKOB

69

3azauu o teme "Tesa u
NOBEPXHOCTH BpallleHUs "
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70

3azauu o teme "Tesa u
NOBEPXHOCTH BpallleHUs "

71

KonTposibHas pa6oTa "Tesa u
MOBEPXHOCTH BpallleHUs1"

72

061béM yuaunapa. Teopema 06
00'bEMe MPSAMOro UIUHAPA

73

BrluucieHre 00 bEMOB TeJl C
MIOMOIIbIO OTIpe/ieIEHHOTO
uHTerpasia. 06'béM KoHyca

74

[Lnomaan 60KOBOM U MOJIHOU
MOBEPXHOCTH KOHYCA

75

CTepeoMeTpUuecKHe 3aJja4H,
CBsI3aHHbIE C BBIYMCIEHUEM 00 BEMOB
LIMJIMH/APA, KOHYCca

76

[IpukaaHbIe 33/]a4U 110 TEME
"06bEMBI U IJIOUIA/IU TOBEPXHOCTEN

TeJl

77

O06bEM 1Iapa ¥ LIAPOBOTO CEKTOPA.
Teopema 06 06 b€Me mapa. [lnomaab
coeprl. CTepeoMeTpUUeCKUEe 33/1a4H,
CBSI3aHHbIE C BbIYHCJIEHUEM 06bEMOB
11apa, 11apoBOro CerMeHTa U
IIIapOBOro CEKTOpa

78

[IpukaiHbIe 3a/1a4U 110 TEMe
"06BEMBI TeJs1", CBSAI3aHHBIE C
006'bEMOM 1lIapa ¥ MJIOLAAbI0 CPephl.
CooTHOLIEHUS MEX/1y MJIOUAAsIMHU
NOBEPXHOCTEN U 00'bEMAMU
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MOJIOOHBIX TeJl

79

[Tof06HbBIE TEe1a B IPOCTPAHCTBE.
M3MeHeHre 06'bEMa PU NOJ00MH.
CTepeoMeTpUUeCKHe 33/]a4HY,
CBsI3aHHbIE C BbIYHUCJIEHUEM 06'bEMOB
TeJ U IJIoLaJlel TOBEPXHOCTEN

80

KonTposibHas paboTa "[lnomanu
MOBEPXHOCTHU U 06'bEMBI KPYTJIBIX

TeJ

81

JIBM>KeHUdA IPOCTPAHCTBA.
OTob6paxkeHusl. JIBUKeHHUA U
paBeHcTBO ¢uryp. O6uire cBoMCTBa
NBWXKEeHUH

82

Bubl ABYXKEHMU: IapaJljie/IbHbIN
NepeHoc, leHTpaJbHasi CAMMETpPHUS,
3epKaJibHasi CHMMETPHS, IOBOPOT
BOKPYT MPSAMOH

83

[Ipeo6pazoBanus nogobus. [Ipamas u
cdepa Jitepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aJla44 Ha
IMNpUMEHEHHWEe JBUXEHHA

85

KonTposibHas paboTa "BekTophl B
NpOCTpPaHCTBe"

86

O6o6watouiee nopTopeHue 11
NOHSATUU U METOZ0B Kypca
reometpuu 10-11 kaccos,
cucTeMaTH3alys 3HaHUH:
"[lapanisiesIbHOCTb NPSMBIX U
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MJIOCKOCTEMN B MPOCTpPaHCTBE"

87

O6o6watouiee nopTopeHue 11
NOHATHUM U METOJ0B Kypca
reomeTpuu 10-11 kaccos,
cucTeMaTH3alUsl 3HaHUU: "BekTophl
B NPOCTpaHCTBE"

88

O6o061atoiee nopTopeHue 11
MOHATHUHN U METO/0B Kypca
reometpuu 10-11 knaccos,
CHCTeMaTH3alus 3HaHUM: "BeKkTopbl
B IIpOCTpaHCTBe"

89

O6o6watouiee nopTopeHue 11
NOHSATUU U METOZ0B Kypca
reomeTpuu 10-11 kaccos,
cucTeMaTH3aluda 3HaHuH: "06beM
MHOTOTrpaHHUKA"

90

O6o061atomee nopTopeHue 11
MOHATHUHN U METO/0B Kypca
reomeTpuu 10-11 kaccos,
cucreMaTu3anud 3HaHui: "O6beM
MHOTrOrpaHHUKa"

91

O6o6watoiee nopTopeHue 11
NOHSAATUU U METOZ0B Kypca
reometpuu 10-11 knaccos,
cucTeMaTHu3aluda 3HaHuu: "[lnomanu
NOBEPXHOCTHU U 00'bEMbI KPYTJIbIX

TeJl

92

O6o61matoiiee nopTopeHue 11
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MOHATHUHN U METO/0B Kypca
reometpuu 10-11 knaccos,
cucTeMaTH3aluda 3HaHuu: "[lnomanu
MOBEPXHOCTHU U 00'bEMbI KPYTJIbIX

TeJl

93

WToroBasi KOHTpOJIbHas paboTa

94

WToroBasi KOHTpOJIbHas paboTa

95

[loBTOpEHME, 060611IEHHE U
CUCcTeMaTH3alua 3HaHUHN

96

HcTopusa pasBUTHUA CTEPEOMETPUU
KaK HayKU U e€ poJib B pa3BUTUU
COBpPEMEHHbIX UHXXEHEPHbIX U
KOMIIbIOTEPHBIX TeXHOJIOTUU

97

HcTopusa pasBUTHUA CTepEOMETPUU
KaK HayKU U e€ poJib B pa3BUTUU
COBPEMEHHbIX UHXXEHEPHbIX U
KOMIIbIOTEPHbIX TeXHOJIOTUU

98

HcTopusa pasBUTHUA CTEPEOMETPUU
KaK HayKU U eé poJib B pa3BUTUU
COBPEMEHHbIX UHXXEHEePHbIX U
KOMIIbIOTEPHBIX TeXHOJIOTUU

99

HcTopusa pasBUTHUA CTEPEOMETPUU
KaK HayKU U eé poJib B pa3BUTUU
COBPEMeHHbIX UHXXEHEPHDBIX U
KOMIIbIOTEPHBIX TeXHOJIOTUU

100

UcTopus pasBUTHUA CTepeOMeTPUH
KaK HayKHy U e€ poJib B pa3BUTUU
COBpPEMEHHbIX UHXXEHEPHbIX U

35




KOMIIbIOTEPHBIX TEXHOJIOTUH

WcTopus pa3BUTHSA CTEPEOMETPUH
KaK HayKU U €€ poJib B pa3BUTHUU
COBpPeMEeHHbIX UH)XXEHEPHBIX U

101

KOMIIbIOTEPHBIX TEXHOJIOTUH

WcTopus pa3BUTHSA CTEPEOMETPUH
KaK HayKU U €€ poJib B pa3BUTUU
COBpPeMEeHHbIX UH)XXEHEPHBIX U
KOMIbIOTEPHbIX TEXHOJIOTUH

102

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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