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IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, TJIOCKOCTB,
OpOCTpPaHCTBO. [loHATHE 00 AaKCHOMATMYECKOM TOCTPOCHUM CTEPEOMETPHUM:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajjieNbHbIe W CKPEIIMBAKOIMECH MNpsMble. [IpU3HAKM CKpEeLMBAIOIIMAXCS
npsAMBIX. [lapamieIbHOCTE NPAMBIX U IJIOCKOCTENR B MPOCTPAHCTBE: NapaJlielbHbIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, TAPAIUIEIBHOCTD MPAMOR
U IUIOCKOCTH. llapamensHoe M LEHTPATBbHOE NPOCKTUPOBAHME, H300paKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAUIEIIBHOIO MPOCKTHPOBaHUS. M300paxkeHue
(Guryp B nmapajuicIbHONW MPOCKIMK. YTJIBI C COHAMPABICHHBIMUA CTOPOHAMM, YTOJ
MEXIY MPAMBIMA B POCTpaHCTBE. [lapajiienbHOCTh MIIOCKOCTEN: MapalielibHbIE
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJTIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapaUICICIHIICH,
MMOCTPOCHUE CEUCHUM.

[TepneH MKy PHOCTD MPSAMOM W TUTOCKOCTH: TIEPICHAUKYJISPHBIEC MPSMBIE B
MIPOCTPAHCTBE, MPSAMBIE TMAPAUIECTBHBIE W TEPICHAMKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpeMa O MNpsAMOMR
NEPIEHANKYJIIPHOR IIJIOCKOCTH. OproroHasibHOE [IPOCKTUPOBAHUE.
[leprieHAUKYIAP U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 0 MIJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  TMJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAMKYISIPHOCT  TIJIOCKOCTEHM:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPHEHANUKYJIAPaX.

VYT1Ibl B NPOCTPAHCTBE. YIOJ MEXKAY MPAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHblii © MHOTOTPAHHBIE YIJIBL
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopemMbl KOCMHYCOB W CHHYCOB [UIS
TPEXTPAHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrosibHas
npu3Ma, npsMas U HAKIIOHHAS MPU3MBbI, OOKOBAs W MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYIOJBHBIA — HapaJuleNenuie] W €ro  CBOMCTBa.
Kparuaiimmme mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[ludaropa. Ilupammpa: n-yroneHas nDUpamuia,
npaBWIbHAs W yceu€HHas nupamuabl. CBoiicTBa pédbep M OOKOBBIX TpaHEi
NPaBUIbHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHUIIbHAS NpPU3MA U



[paBUJIbHAsA NMpaMHIa, MpaBWIbHAs TPEYrojbHAA NUpaMHUIa W NPABUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O NTPaBWIBHBIX MHOTOIPAHHUKAX: OKTAdIp,
JOAEKA AP W UKOCa AP.

BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. pé&Opa, OWMAroHaJv, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IJIOIIAlb OCHOBaHWM, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MPABWIBLHOM MUPAMHUIBL,
TeopeMa O TUIOIIAAM YCEYEHHON MUPaAMHUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHUJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAUMMETPUS MPABWIBHBIX MPHU3M, CUMMETPUS NPaBUIILHOMN
[IAPAMHAIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHI KOJUIMHEApPHBIE, COHAMPABJICHHLIE W  IPOTUBOIOJIOKHO
HalpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUSA C BEKTOPAMU: CIIOXKEHUE
U BBIUMTAHWE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CIIOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YUCIIO.
IToHdaTHe KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTopaMm.  [IpsamoyroseHas  chcremMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOPAMHATAMHA TOYEK. YTON MEXAy BeKropamu. CKalsgpHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesia BpalueHus

[ToHATMA: UWIMHAPUYECKAS TMOBEPXHOCTb, KOHMUYECKAs MOBEPXHOCTD,
cepuueckas MOBEPXHOCThb, OOpa3yrolIMe MNOBEpXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCECUEHHBIH KOHYyC, cdepa, map. B3aumMHOE pacnonokeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalllCHUsl HA TUIOCKOCTH. Pa3péprka nunuHapa U KoHyca. CuMMmerpust cepel U
mapa.

OO0béM. OcHOBHBIE cBoiicTBAa 00BbEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIGHOTO Tapajulefienunena W CieacTBus U3 He€. OObEM npsaMoi u
HAKJIOHHOM MPU3MBI, WIMHAPA, MUpamMuabl U KoHyca. OOBEM mapa U MapoBOro
CErMEHTA.

KomOuHanmu Ten BpamieHus M MHOTOrpaHHUKOB. [lpu3ma, BhucaHHas B
LWIAHAP, OMHCaHHAs OKOoJo IwuMHApa. llepeceuenne cdepel M mapa ¢
wiockocThro. Kacanuwe mapa u cepbl TIOCKOCThIO. [IOHATHE MHOrOrpaHHUKa,



OMKCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WA TEIO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIWHAPA, KOHYCA, IUIOWAAb CPEPBl U €€ 4YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHHWE OOBEMOB, IIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeoOpasoBanue mnoaodusi, roMoTeTHs. PernieHune 3agad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECCKUX METOJIOB.

[TocTpoeHHEe ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LUIMHAPA
(mapajyielbHO W NEPHCHAMKYJSIPHO OCH), CEYCHHS KOHyca (MapajuieibHBIC
OCHOBAHUIO M MPOXOSIINE YEPE3 BEPLIMHY ), CEUCHUS Iapa, METOIbI TOCTPOCHUS
CEUCHUIH: METOJ CIICOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpancrBe. Omnepauumyd  HaJ  BEKTOpaMH. BekTopHOoeE
YMHOXEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOIO YMHOXEHUWs. [IpsmMoyronbHas
cUCTEMa KOOpAMHAT B npocTtpaHcTBe. KoopauHatel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoopAMHAaTHO-BEKTOPHBIA METOA MPH PEIICHUM TIE€OMETPHUYECCKHUX
3a/1ad4.

/{BHKEHHUS B IPOCTPAHCTBE

JIBr>keHus mpocTpaHcTBa. OToOpakeHus. J[BHXKEHUS M PABEHCTBO (UTYD.
OOmme cBoOiCTBA JABMKCHWM. Buabl JIBWKEHWNA: NapaIebHBIA MEPEHOC,
LEHTPAJIbHAS CUMMETPHS, 3€PKaJbHAs CUMMETPHUS, MOBOPOT BOKPYI MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



HNIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaknanckoe BOCIMTAHHE:

c(POPMUPOBAHHOCTh IPAKIAHCKON MO3ALMKA 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MAaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
OpPOLEAYyp TPaKIAHCKOrO OOMmECTBAa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATE C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(YHKIMAMHA U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTH POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLUJIOMY M HACTOSILEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MAaTEMATHKOB M POCCUICKON MaTeMaTHYECKOM IIKOJIBL,
UCIOJB30BAHUE 3THUX JOCTIKCHWH B JAPYIrUX HAyKax, TEXHOJOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(POpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJI4Ja B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCIUTAHHE:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAS 3CTETHKY MaTEMAaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PELUICHHUNA, PACCYKACHUN, BOCIPUUMYUBOCTD
K MAaTEMAaTH4YE€CKUM aCEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) pusnueckoe BocnuTanue:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOTO M 0€30MacHOro 00pasa »KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 37I0POBBIO (3J0POBOE MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH W
OTJIbIXa, PeryysipHas Gpu3nueckas akTUBHOCTD), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-0310POBUTENBHON IEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHE:

TFOTOBHOCTb K TPYAY, OCO3HAHWE IICHHOCTH TPYIOJIOOWs, HMHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHHE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MareMaru4ecKoMy  OOpa3oBaHUI0 W



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PELICHUAH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIBTYpPbl, TMOHUMAHUE BIUSHUS
COLIMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpeabl, 0CO3HAHUE MIOOATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OPUEHTALUS
HA MPUMEHCHHE MATeMAaTHMYECKUX 3HAHWWA Jns peuieHHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE NOCTYNKOB M OLEHKM HMX BO3MOXKHBIX
NOCTIEACTBUM JUIsl OKPYIKAOLIEH CpebL;

8) neHHoOCTH HAYYHOI O IO3HAHMS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pPa3BUTHS HAyKM W OOIIECTBEHHOW  NPAKTHKW, MOHMMAaHHE
MaTEMaTHYECKONH HayKM Kak cQepbl YElIOBEUECKOW ACATENBbHOCTH, J3TaloB €€
pPa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaTEMAaTUKU W MATEMATUYECKOM KYJIbTYPOH KaK CPEACTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh MPOECKTHYK) W HCCIEAOBATENBCKYH JEATEIBHOCTD
WHIUBUYAILHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3osble jjoruyeckue aeiicTBus:

BBISBIIAT M XAPAKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTICHUS TOHATHI, YCTAHABIIMBATH CYLICCTBEHHBIN MPU3HAK KJIacCU(DUKALWH,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYyIMpOBaTb W NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIC U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3M U MPOTHBOPEYUS
B (paKkTax, JAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNH,

JIENaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSTENBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPIKACHUI
(MpsiMbIE W OT MPOTUBHOTIO), BEICTPANBaTh aPryMEHTALMIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJIECHUS U BHIBOJBI,

BbIOMpaTh CrMoco0 pelleHuss ydeOHOW 3amaur  (CpaBHUBATh HECKOJBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS:



UCIOJb30BaTh BONPOCHl KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMynupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh MCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTuueCKOT0 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIY OOBEKTaAMU, SBIICHUSIMU, MPOLIECCAMMU,

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTyYSHHBIX PE3YJIbTATOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIABUIAThH
NPEINOIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATh,
CUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEIACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMauu no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeicTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYJIIMPOBATE CY>KICHHS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA  OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH MOJYYEHHBIN pe3yJIbTar;

B X0J¢ OOCYXKIEHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIacMOl 3adaud, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIIATE CBOW CYXKACHUSA € CYKACHUAMH APYIUX YYaCTHUKOB
auanora, oOHApYXUBaTh PA3NIAYME W CXOACTBO MO3WLMH, B KOPPEKTHOH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YIIBTAThI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIEA0BaHNUA,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (GOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasituBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATh IJIAH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS C
YU4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI € Y4ETOM HOBOM MH(MOPMALIUN.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIACMBIX JECHCTBUI W MBICTUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJETh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MPOLEcca W Pe3ysbTrara pPEIIcHUs
MaTEMATHYECKOM 3a1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PELICHUN 33]a4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUAM, OOBSACHATH PUYHHBI
JOCTUKEHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHAMATh W KCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW M WHIWBH Iy TbHOM
paboTel MpW pEUHICHMH Y4YeOHBIX 3aJay, NOPUHAMATh LEllb COBMECTHOMH
JEATEIbHOCTH, TUIAHWPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisaTh
BUJIbI  paboOT, JOrOBapuBaThcs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
0000111aTh MHEHUS HECKOJIBKHUX JTFOMICH;

Y4acTBOBAaTh B IPYMIOBBIX (opmax paboTel (00CYKAcHHs, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W  WHBIE), BBHIMONHITH CBOK 4YacTb pabOTBl W
KOOPAVMHHUPOBATb CBOM JEHCTBHS € JOPYIMMHM WJICHAMW KOMAH[bI, OLEHUBATh
KAa4eCTBO CBOEIO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJIECHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 kinacca 00yyaromuiicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MMOHSATUSMH CTEPEOMETPUM MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS U3 HUX MPU PCIICHUH
TEOMETPUYECKUX 3314,

e KJIACCH(PUIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE. MEXAY NPSMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOIHO PAacMO3HABATH OCHOBHBIE BWJbl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHAJA, MPSAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccMPUUMPOBATL  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanuu;

e CBOOOAHO ONEPUPOBATH MOHSATUSMH, CBS3AaHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTHIO;

e BBINOJHATH  MAPAJUICIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
NPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATh M300paKEeHUsT PUryp
HAa TUIOCKOCTH,

e CTPOUTH CEUYCHUST MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupaMmuaa), FCOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMHU. CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CHUMMETPHHM, LEHTP, OChb M IUIOCKOCTh CHUMMETPUH
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMHM BEKTOpaM W
KOOPJAMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ACHCTBHS HAJ BEKTOPaMU;

e pelIaTh 3aJaYM Ha JOKA3aTeIbCTBO MATEMATUYECKWX OTHOUICHHHA W
HAXOXK/ICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METObI
IPHA PELIEHUU MAaTEMATUYECKHAX 3314 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,

e MPHUMEHATH NPOCTEHINKAE NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1a4;

e W3BJEKATh, NPEOOPa3OBBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PUrypax, TMPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AQHAJIM3UPOBATh PEAIBHBIE CUTYalH, MPUMEHATh U3YUYECHHBIC MOHATUS B
OpoUecce TMMOMCKAa PEUICHHS MAaTeMaTH4ecKu  C(pOpMyIHpOBAHHON
npoOJIEMbI, MOJAEIUPOBATh PEAIbHBIE CUTYallMd HA S3bIKE TEOMETPHH,
UCCIICIOBATh MMOCTPOCHHBIE MOJAETH C UCHOJB30BAHUEM T€OMETPHUUECKHUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKJACHUEM F€OMETPHUECKUX BEJIMYMH;

e HWMETh NPEACTABJICHHS 00 OCHOBHBIX 3Tanax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.

K konity 11 kiaacca oOyyaromuiicst HAyYUTCS:



CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMM C LMJIMHIPUYECKOH,
KOHUYECKOH W CQEPHUYECKON TMOBEPXHOCTSAMHM, OOBICHITH CHOCOOBI
NOJTYYCHHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C TEJIAMK BPALUCHUS: [IMJIMHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpalleHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATE CIIOCOOBI OJYYECHUS T BPALICHHUS;

KJTaCCU(PUIIMPOBATH B3AaUMHOE PACIONIOKEHUE CHEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpALICHUS,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C KOMOWHAIMSIMU TEI
BpALLICHUS] U MHOTOTPAaHHWMKOB. MHOTOIPaHHUK, BIUCAHHBIH B cdepy u
OIMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTK TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOIIEHUSI MEXY MIOUIAAIMU MOBEPXHOCTEN U 00BEMAMuU
MMOJTOOHBIX TEII,

n300paxkarb M3ydacMble (DUTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

W3BJICKaTh, WHTEPNPETUPOBATh W NpeoOpa3oBbIBaTh WH(pOPMAIMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, TMPEACTABICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOIHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATE ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3a/1a4M HA BBIUMCIICHUE YIJIOB MEKIY MPSMbIMU
U TUTOCKOCTSIMM, BBIYMCICHUE PACCTOSHUI OT TOUYKM 10 IUIOCKOCTH, B
LEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOIA MPU PELLICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATHh CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOIPAHHMKOB W TEl BpALCHUS MpU
MapajuIeIbHOM  THEPEHOCE, LEHTPATBHOW CHUMMETPHUM, 3€PKAJIBHOMN
CUMMETPHUH, MPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MOA0OUS;
CTPOUTH CEUECHHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS LMJIMHAPA
(mapasuieSIbHO W MEPIEHIUKYIISPHO OCH), CEYEHUST KOHYyCa (MapaJijieibHbIE
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWI: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO EPEHOCA CEKYILEH TIIIOCKOCTH,



JIOKa3bIBaTh FT€OMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh TEOMETPUYCCKHE (PAKThl [UIsl PELICHUS CTEPEOMETPUUYECCKUX
3a1a4, MPEANoJararolnX HECKOJIBKO IIaroB PEIICHUs, €CJIU YCIIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;

pemark 3aJadd Ha J0Ka3aTeiIbCTBO MATEMATUYECKHX OTHOIUCHWA |
HAXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUIYECKUX 3a/1a4,

IIPUMEHATL  IIOJYYEHHBIE  3HAHWA HA  [PAKTUKE.  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHEBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MareMaTuyecku  C(POpMYyJMPOBAHHOW  TPOOJEMBI,  MOJACIUPOBATH
peajbHBIE CHUTYyallMM Ha S3BIKE T€OMETPHUHU, MCCIECA0BATH IMOCTPOCHHBIE
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHA U TEOPEM,
anmapara anreOpbl, pemarb MNPAKTUYECKUE 3a7a4ud, CBI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INNTAHUPOBAHUE

10 KJTACC
Ne HaunmeHoBaHHe pa3feioB U TeM Komriecrso wacos JneKkTpoHHbIe (UH(]pOBbIE)
n/n NPOrpamMMmslI Bcero Konrpoabrie o0pa3oBaTejibHbIe pecypchbl
padoThI
1 BBenenue B crepeoMeTpuro 11 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6
MIPOCTPAHCTBE
3 [TapannenbHOCTb NPSMBIX U IJIOCKOCTEN B 9
MIPOCTPAHCTBE
4 IlepneHauKyISIPHOCTD NPSAMBIX U 14 1
MJIOCKOCTEH B IPOCTPAHCTBE
YTInbl U PacCTOSHUSA 15 1
MHororpaHHukH 6 1
BexTtopel B mpocTpaHcTBe
g HOBTOPGHI/IG, 00001IeHHE U CUCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




11 KVIACC

KoanuyectBo yacos
HaumeHoBaHue pa3aesioB U TeM daexTpoHHbIe (HU(POBLIE)
Ne n/m KonrpoabHbie
NPorpamMmbi Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
1 AHanuTH4YecKas reoMeTpusl 15 1
5 [TosTOpeHnue, obobIeHue u 15 !
CHUCTEeMaTU3alus 3HAHHUI
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [TosTOpenue, obodIeHue u 14 5
CHUCTEeMaTU3alMs 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 99 8













