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COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TOHATHS CTepeOMETpUH. Toduka, MpsMas, IIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCUOMATHYE€CKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3aumHoe pacnosoeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, IapajlIelIbHbIE U
CKpemnuBamomuecs: mnpsameie. [IpusHaku ckpenmBaromuxcs NpsAMbIX. [lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE: MapajuIe/IbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX,
napajuieIbHOCTh MPSMOU 1 TUIOCKOCTH. [lapanensHoe 1 HeHTpalibHOE POSKTHPOBAHKE, H300paKeHNE
¢uryp. OCHOBHBIE CBOMCTBA MapaljIeILHOTO TpoeKTHUpoBaHus. 300paxkenue Guryp B mapamienbHON
MPOEKIUU. YTIBI C COHAMpPaBIECHHBIMU CTOPOHAMH, YTrOJI MEXKAY MPSAMBIMA B TPOCTPAHCTBE.
[TapannenpHOCTh IIOCKOCTEHN: MNapajuleNbHbIE IUIOCKOCTH, CBOMCTBA MNapaJUIEIbHBIX IIOCKOCTEH.
[IpocTeitmme mpocTpaHCTBEHHBIE (PUTYpHl Ha TIOCKOCTH: TETpa’Jlp, Mapajlieienunes, MOCTPOSHUE
CEUYECHUU.

[TepneHUKYISIPHOCTh MPSAMON W TIJIOCKOCTH: TIEPIICHIUKYISIPHBIC TMPsSMbIE B MPOCTPAHCTBE,
MpsIMBIE TIapaJIJIEbHBIC U TIEPIICHINKYIISIPHBIE K ITIOCKOCTH, MPU3HAK MEPIIEHIUKYISIPHOCTH MPSMOU 1
IJIOCKOCTH, T€OpEMa O MPAMON MEPHNEHAUKYISIPHOU TMIOCKOCTH. OpPTOrOHATBHOE MPOEKTHPOBAHUE.
[lepnienquKyNIsip ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO TIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM [0
IJIOCKOCTH, TIPOCKIMs (QUTYphl Ha IUIOCKOCTh. [lepneHAuKyasIpHOCTh IJIOCKOCTEH: MpPHU3HAK
MEePIEeHANKYISIPHOCTH JIBYX IIOCKOCTE. Teopema o TpEX nepneHIuKysapax.

VYTriabl B MPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IIIOCKOCThIO, IBYTPAaHHBIN YTOJI, TUHEUHBIA yroj
JBYTPaHHOTO yrijia. TpEéXrpaHHbI 1 MHOTOTpaHHbIe yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB
JUI TPEXTPAHHOTO YIJa.

MHoOrorpaHHMKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpuzma: N-yronpHas mpusMma, npsmas u
HAKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAS MOBEPXHOCTh Mpu3MbL. [lapanenenumnesn, npsMoyroiabHbIN
napajuieJienuie] U ero cpoiictBa. KpaTudaiiline myT Ha NOBEPXHOCTHM MHOTOTpaHHUKA. Teopema
Oiinepa. IIpoctpanctBennas teopema [ludaropa. [lupamuaa: n-yrosnpHas nupamujaa, npaBUjIbHAs U
yceuénHas nupamuabl. CBoiicTBa pé6ep U OOKOBBIX TpaHeil MpaBUIbHOW mupamuabl. lIpaBunbHbIE
MHOT'OTPaHHUKH: NIPAaBUJIbHAS IPU3Ma U IPABWIIbHAS TMPAMU/IA, IPABUIIbHAS TPEYroJIbHAS MUPAMUJIA U
MpaBWIbHBIN TeTpasap, KyO. [IpencraBieHre o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp, JOJCKAdIp U
HUKOCA3IP.

Borunicnenue 37€eMEHTOB MHOTOTPaHHHUKOB: péOpa, nuaroHanu, yribl. llmomans OokoBo#
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAAL OCHOBaHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPaBUIBHON
MUPaMU/IbI, TEOPEMA O IJIOLIAIN YCEUEHHON TUpPaMUIbl.

CummeTpus B MPOCTPAHCTBE. DIEMEHThI CHMMETPHUH MPABUIIbHBIX MHOTOTPaHHUKOB. CUMMeETpUs
B IPAaBWJIBHOM MHOTOTPaHHHUKE: CHUMMETpHUs Mapajuiejenunesa, CUMMETPHUS NPAaBWIbHBIX MPU3M,
CUMMETpHUS MPAaBUIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[lonATHs: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JUIMHA HEHYIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHbI€, COHAIIPABJICHHBIE U MTPOTUBOIOJIOKHO HAMPABIECHHBIE BEKTOPbl. PABEHCTBO BEKTOPOB.
JIefcTBUSI C BEKTOPAMHU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha yucio. CBoicTBa ciokeHus1 BEKTOpoB. CBOMCTBAa YMHOXKEHUSI BEKTOpa Ha uncio. [lonstue



KOMILJIaHapHble BEKTOpbI. [Ipu3Hak KoMImaHapHOCTH TpEX BekTopoB. IlpaBuiio mapanmienenunena.
Teopema o pasiiokeHMH BEKTOpa MO0 TPEM HEKOMIUIAHApHBIM BekTOpaMm. lIpsmoyroisibHas cucrema
KoopauHaT B npocTpaHcTBe. Koopaunatsl Bekropa. CBsi3b MEXIy KOOpPAMHAaTaMU BEKTOpa H
KOOpJIMHATaAMM TOYEK. YTOJ MeXAy BekTopaMu. CKalsipHOE ITPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsarus: MUJIMHAPHUYCCKAad IMOBCPXHOCTD, KOHHYECCKas IOBCPXHOCTD, C(l)CpI’I‘-ICCKaﬂ
MOBEPXHOCTh, OOpa3zyronire noepxHocreil. Tena BpamieHHs: HUIUHIP, KOHYC, YCEYEHHBIH KOHYC,
cdepa, map. BzammHoe pacnonoxenue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300paxkenue Ten BpallleHUs Ha IUIOCKOCTH. Pa3BépTka mwmmHApa M koHyca. CummeTpus cdepbl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. TeopemMa 00 00bEME MPSIMOYTrOJIBHOTO
napajuienenunesaa u cueactsus us He€. O0OBEM MpSAMON U HAKIIOHHOW IPU3MBI, IUJIMHAPA, TUPaMU/IbI U
koHyca. O0BEM I1apa U MapoBOTO CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOTI'OIPpaHHUKOB. HpnsMa, BIIMCaHHAad B OUJIMHAP, OIMMCAaHHAas
oxoJio nuiuHpa. [lepecedenue cdeprl U mapa ¢ IIockocTeio. Kacanue mapa u chepsl IOCKOCTHIO.
[ToHsiTHE MHOTOTPAaHHKMKA, OTTMCAHHOTO OKOJIO cephl, chepbl, BIMCAHHONW B MHOTOI'PAaHHUK WU TEJIO
BpaleHU.

[Tnomane MOBEpXHOCTH IWIMHIpPA, KOHyca, Imuiomans cdepsl u e€ uacrtedd. [lomoOue B
npocTtpancTtBe. OTHOIEHWEe 00BEMOB, TUIONIAACH MOBepXHOCTEH ToM00HBIX (uryp. I[IpeodbpazoBanue
noao6usi, roMmoTeTHs. Perenue 3a1au Ha IIIOCKOCTH € UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHNi! MHOTOTPAHHUKOB M TEJ BpAlllEHUs: CEYCHHs IMIMHApPa (MapauieIbHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUs KOHYyca (IapasuieIbHble OCHOBAHUIO M MPOXOIAINE Yepe3 BEPILIUHY),
CeUeHHs 1Iapa, METOJbl MMOCTPOCHUSI CEYEHHI: METOJ CIIEJIOB, METO/I BHYTPEHHETO MPOEKTUPOBAHUS,
METO/1 IEPEHOCA CEeKYIIEeH MI0CKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpanctBe. Onepauuy Haja BeKTOpamH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOKeHUs. [IpsMoyronpHas cucTtemMa KOOpIMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnoxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOpPHBIH METOJ IpH
pElIeHUH T€OMETPUUECKUX 3a/1a4.

JABuKeHHMsI B MIPOCTPAHCTBE

JBuxenus npoctpanctBa. OtoOpakenus. [[BwkeHus u paBeHcTBO Quryp. OOmue cBoiicTBa
IBUKEHUH. Buapl ABMKEHUH: mMapajuleNbHBIA MEpPeHOC, IIeHTpalibHas CUMMETpPUS, 3€pKajbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus nmogobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHMSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BoCIMTAHME:

Cc(OPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIHMU 00YJArOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUICKOro oOIiecTBa, MPEJCTABIEHUE O MaTeMaTHYECKMX OCHOBaX (PYHKUHMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, ABJIEHUH, IPOLEAYp I'Pa)KAaHCKOro obiiecTBa (BbIOOPHI, OIPOCHl U JIPYroe),
YMEHHE B3aUMOJEUCTBOBATh C COLIMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C MX (PYHKUIUSMU U
Ha3HA4YCHUEM;

2) maTpuoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON TpakJIaHCKONW HIEHTHUYHOCTH, YBA)KEHMSI K MPOILIOMY U
HACTOSIIEMY POCCHMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHMSM POCCHUHCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMATHYECKOW IIKOJIBI, MCIOJIb30BAHUE ITUX JOCTHIKECHUN B JIPYTrUX
HayKaX, TEXHOJIOTUSIX, cpepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX ILIEHHOCTEH POCCHICKOrO0 Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUs, ITUYECKOTO MOBEJICHNS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN HAYKH U
JEeSITeNIbHOCTBIO YUYEHOT0, 0CO3HAHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTM4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLICHHE K MHPY, BKJIFOYAsl ICTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUICHUH, pacCyXIEHUH, BOCIPUUMYHMBOCTb K MaTEMAaTUYECKUM acCHEeKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

C(OPMHPOBAHHOCTh YMEHHUS NMPHUMEHATh MaTeMaTHUYECKHE 3HaHMs B MHTEpecax 370pOBOTO U
Oe3omacHoro o0pasa »KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pOBbIO (30pOBOE IHUTAHUE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, peryisipHas (pu3HyecKas aKTUBHOCTB), (pU3NYECKOoe
COBEPUICHCTBOBAHUE IIPH 3aHATHUSX CIIOPTUBHO-03J0POBUTEIIBHON EATEIBHOCTBIO;

6) TpyaoBOe BociuTaHME:

TOTOBHOCTb K TpPYHIy, OCO3HAaHUE LIEHHOCTH TpPYIOJIIOOMs, MHTEpEC K pasIMYHbIM cdepam
po(heCCUOHAIBHON JIEATENIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOH M €€ MPUIIOKEHUSIMH, YMEHUe
COBEpIlIaTh OCO3HAHHBIM BBIOOP Oynymield mnpodeccuu U peanu3oBbIBaTh COOCTBEHHbIE >KU3HEHHbBIC
IUTaHbl, TOTOBHOCTb M CHOCOOHOCTh K MaTeMaTHYecKOMYy OO0pa3oBaHMIO M camMOOOpa30BaHUIO Ha
IIPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHHUU MPAKTUYECKUX 3a1ad
MaTeMaTU4ECKON HaIPaBJIECHHOCTH;

7) 3K0JI0THYECKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh  3KOJOIMYECKOW  KyJbTYpbl, I[OHMMaHUE  BIHUSHHUS  COLIMAIBHO-
HSKOHOMHYECKUX MPOLIECCOB HAa COCTOSIHUE IPUPOJHOMN U COLMAIBHON Cpe/ibl, 0CO3HAHHE II100aTbHOTO
XapakTepa HKOJOTHYECKUX MpoOJeM, OpUEHTalUs Ha MPUMEHEHHE MaTeMaTHMYeCKHX 3HaHUM I
peleHus 3a7a4y B 00JacTH OKpy»Karollel cpe/ibl, MIIaHUPOBAHUE MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX
MIOCJIEACTBUH JUISl OKPYXKAIOUIEH cpenbl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(OPMHPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOH NpakTHKH, MOHMMaHHE MaTeMaTHYeCKOM Haykd Kak chepbl 4eroBeYecKOi
JESITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTHS LIMBWIN3ALMH, OBJIAJIEHUE A3BIKOM



MAaTE€MAaTUKU U MaTEMaTUYECKOM KYJIIbTYpOH KaK CPECTBOM IO3HAHUSA MUPA, TOTOBHOCTB OCYILECTBIIATh
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCT HHAUBUIYAIbHO U B IPYILIIE.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBeEpPcaIbHbIE YueOHbIe JeliCTBUS

Ba3oBble 1ornyeckue geiicTBus

BBISIBIISITh M XapaKTEPU30BATh CYLECTBEHHBIE NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHWA MEXIy TMOHATHAMH, (OPMYIUPOBATH ONPEACICHUS TOHATHHA, YCTaHABJIMBATH
CYIIECTBEHHBI NpPU3HAK KiacCH(UKAIMK, OCHOBAaHHS JUII OOOOLICHHS W CpaBHEHUS, KPUTCPUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (QOpPMYIMpPOBaTH U MNpPeoOpa3oBbIBATH CYXKACHUS: YTBEPAUTENbHbIE H
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTaxX, JaHHBIX,
HaOMIOJICHUSIX W YTBEPXKJAEHUSX, Ipeajaratb KpPUTEpUU JUId BBISBICHHMS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JieNaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIBHO JO0Ka3aTeIbCTBA MaTEeMaTHUECKUX YTBEP)KICHUH (MpsMble U OT
MIPOTUBHOTO0), BBICTpAaUBaTh apryMEHTALIUIO0, TPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE CYXICHUS U BHIBOIbBI;

BBIOMpaATh croco0 pemieHus: yueOHOHM 3adauu (CpaBHUBATh HECKOJBKO BapUaHTOB pEIICHMS,
BbIOMpPATh HauOOJIee MOIXOAALINM ¢ Y4ETOM CaMOCTOSITENBHO BBIAECICHHBIX KPUTEPHEB).

Ba3oBble nccienoBareJbCKue JeHCTBUA:

UCIOJb30BaTh BOINPOCHl KaK HCCIEN0BATEIbCKUM HHCTPYMEHT IO3HAHUA, (POPMYIUpPOBATH
BONPOCHI, (PUKCUPYIOLINE IPOTUBOPEUHNE, MPoOIeMy, YCTaHABIMBATh HICKOMOE U JJaHHOE, POPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CITIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAaHOBJICHUIO
0COOEHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBIEHUAMH, IIPOLIECCaMU;

CaMOCTOATEJIBHO (OPMYJIMPOBATh OOOOLICHMS M BBIBOJABI IO pe3yiabTaTaM IPOBEIEHHOTO
HaOJIO/IeHUs, HMCCIEeOBaHMs, OLIEHMBATh JOCTOBEPHOCTb IIOJIyYEHHBIX pPE3yJbTaTOB, BBIBOJOB M
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXHOE PA3BUTHE IIPOLIECCA, & TAK)KE BBIJABUraTh INPEAIIOJIONKEHHS O €ro
Pa3BUTHUH B HOBBIX YCIOBHUSX.

PaGora ¢ undopmanmeii:

BBIABJIATE Je(UUUTHl MH(POpPMALMM, AAHHBIX, HEOOXOAMMBIX A OTBETAa Ha BONPOC M JUIA
pellIeHns 3a1a4H;

BbIOMPATh MH(OPMALIMIO U3 HCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJIU3UPOBATh, CHCTEMAaTU3UPOBATh
U MHTEPNPETUPOBATh MH(POPMAIMIO pa3IMYHBIX BUAOB U (GOPM IPECTABICHHUS;

CTPYKTYpUPOBaTh MH(POPMALUIO, MPEACTABIATh €€ B pa3iMyHbIX (hopMax, WIIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENBEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC 1eHCTBUSA

O0menne:



BOCIIpUHUMATH U q)OpMy.HI/IpOBaTL CYXXJICHHA B COOTBCTCTBHU C YCJIOBUSAMHU U LECTIAMU O6H_I€HI/I$I,
SICHO, TOYHO, I'PAMOTHO BLIPpAXKAaThb CBOKO TOYKY 3PCHHA B YCTHBIX U IMHUCBMCHHBIX TCKCTaX, HABATb
IIOSICHEHHUS 110 X0y pEeLIeHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YyJIbTaT;

B X07I¢ 00CYXICHHS 33]]JaBaTh BOIIPOCHI 10 CYIIECTBY 00CYX/TaeMOM TeMBbI, IPOOIEMBI, peIraeMoi
3aa4M, BBICKA3bIBaTb HACH, HALCICHHLIC HAa IIOUCK PCHICHHA, COIOCTABIATH CBOU CYXIACHUA C
CYXKACHUAMU OPYIUX YYaCTHUKOB JMajiora, O6Hapy7KI/IBaTI) pasimyue U CXO0ACTBO HO3I/IHI/H>'I, B
KOPPEKTHOH (popme GopMyIInpoBaTh Pa3HOIIIACHS, CBOU BO3PKCHUS;

NpCACTaBJIATE PE3YJIbTAaThl PCHICHUA 3aJadd, OKCIICPUMCHTA, HMCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJIBHO BbIOMpATh (OpMaT BBICTYIUIEHUS C y4€TOM 3ajad Ipe3eHTalMd U OCOOEHHOCTEN
ayJIUTOPHH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranu3anusi:

COCTABIIAT IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 pelIeHHsI ¢ yIETOM UMEIOITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh H KOPPEKTHPOBATH BAPHAHTHI PEIIICHHUH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIHLHOW PEQIICKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUH H
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJIbTaTOB, BIAQJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3yJsibTaTa pelieHus MaTeMaTHIeCKON 3a/1auH;

MPEIBHUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh IIPH PEIICHWW 3aJ1adl, BHOCHUTH
KOPPEKTHUBBI B JCSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HaWJIEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3YJIbTaTa IEIH U YCIOBUAM, OOBSICHIATh TPUYHHBI JOCTHKEHUS WA
HEJIOCTM)KEHHSI PE3YJIbTaTOB JCATEIHHOCTH, HAXOIUTh OIIMOKY, NaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHA AeATEILHOCTD:

MMOHUMATh M UCTIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHIUBUTyaIbHOK PaOOTHI ITPH PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh I1€JIb COBMECTHOM IEATEILHOCTH, INIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacupeneisaTh BHABI padOT, TOTOBAPUBATHCS, OOCYKIATh IMPOIECC W PE3YJIbTaT pabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

Y4acTBOBATH B IPYIIOBBIX OopMax paboThl (00CYKIeHUs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI
U UHbBIE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JEHUCTBHUS C JIPYTMMH UYJICHAMH
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/la B OOIIUM MPOIYKT MO KPUTEPHIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSL.

INPEIMETHBIE PE3YJIBTATbBI

K kon1ry 10 ki1acca oOyyaromuiicss HayYuTCs:

e CcBOOOJHO OINEPUPOBATH OCHOBHBIMU IMOHATUSAMH CTEPEOMETPUU TPH PEUIeHHH 3a7ad U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

® IIPUMEHATh aKCUOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX IPU PEILIEHUU T'€OMETPUUYECKUX
3az1a4;

e KJjaccu(UIMPOBATh B3aUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



cBOOOJTHO OIEPUPOBATH MOHITUSAMH, CBSI3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXK LY IIPSIMOM U IJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

cBOOOJTHO  pacro3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHMKOB (Tpu3Ma, NHpaMHja,
MIPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJaccu(pUIMpOBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS ISl KITACCH(HUKALINN;

cBOOOJTHO ONIEpUPOBATH OHATHSIMH, CBI3aHHBIMU C CEYEHHEM MHOTOT'PaHHHUKOB IJIOCKOCTHIO;
BBINIOJIHATh TApajulebHOE, IEHTPAJIbHOE M OPTOrOHAIbHOE IPOEKTUPOBAHHUE QUIYp Ha
TUIOCKOCTD, BBITIONHSATH N300paykeHus (PUTYp Ha IIIOCKOCTH;

CTPOUTh CEUYEHHS] MHOTOIPAHHUKOB PpAa3JIMYHBIMU METOJAaMH, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIISATS IJIOLIA/11 IOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma, MUpaMK/ia), FeOMETPUUYECKUX
TE€J C MpUMEHEHUEM (HOPMYIT,;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IMJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

CBOOOJHO ONEpPUPOBATHh MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPaMU;

pemath 3aJayd  Ha J0Ka3aTeIbCTBO MATEMaTHYEeCKMX OTHOIIEHHH U HaXOXKICHHE
F€OMETPUYECKUX BEJIUYUH, MPUMEHSS M3BECTHbIE METOJbI MPH PEIICHUH MaTeMaTUYeCKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI ITPU PELICHUN CTEPEOMETPHUECKUX 3a/aY;

U3BJIEKaTh, MPeoOpa30BbIBATE M HMHTEPIPETUPOBATh MH(MOPMALUIO O IMPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IPUMEHATh IOJIy4YCHHbIC 3HaHMs Ha INpaKTHKE: CPaBHMBATh U AHAJIM3UPOBATH pEajbHbIC
CUTYallUu, NPUMEHATh U3YYEHHbIE MOHATHS B MPOLIECCE MOUCKA PELICHUs MaTeMaTHUYeCKH
c(OpMyJIMPOBAHHON MPOOJIEMBI, MOJECIUPOBATh PealIbHbIE CUTYAIMH HA SI3bIKE T€OMETpPUH,
HCCIIEI0BaTh MIOCTPOECHHBIE MOJIENIN € UCIIOJIb30BAHUEM M€OMETPUUECKUX MTOHATUH U TEOPEM,
anmapara aireOpbl, pewarb IPaKTUYECKUE 3aJadyM, CBSI3aHHbIE C HAXO0XAECHUEM
reOMEeTPUYECKUX BEIUYUH;

UMETh NpPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS I'€OMETPUM KaK COCTaBHOM dYacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

CBOOOJHO OIEpUPOBATh IMOHATHSIMH, CBSI3aHHBIMH C LWIMHAPUYECKOH, KOHHUYECKOH W
cepryeckoil MOBEPXHOCTSIMHU, OOBSICHATH COCOOBI MOJTyICHHS;

OTNIEpHPOBAThH MOHATUSMH, CBSI3aHHBIMH C T€JIaMU BpAILEHUS: [IWINHAPOM, KOHYCOM, cpepoit
U I1apoM;

pacrio3HaBaTh Tejda BpallleHus (UWIMHAP, KOHYyC, chepa M map) U OOBSICHATH CHOCOOBI
MOJTy4dEHUs TeJl BPALICHUS;

KJI1accU(UIMPOBATh B3aUMHOE PacIoyIoKEHHE Cephl U MIIOCKOCTH;

BBIUMCIIATh BEJITMUMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHHsl, 00bEMBI U TJIOLIAIU
MOBEPXHOCTE MHOTOTPAaHHUKOB M TeJl BpAIlleHHs, T€OMETPUYECKUX TeJl C MPUMEHEHUEM

hopmyu;



cBOOOJTHO ONEepupoOBaTh MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIMSIMH TeJ BpALICHHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHMK, BIIMCAHHBIN B cpepy U ONMUCAHHBIN 0KOJI0 chepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK WJIN TEJIO BPALCHUS;

BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMH MTOBEPXHOCTEH 1 00bEMaMu TIOJJOOHBIX Tel;
n300pakaTh U3ydaemble (DUTYPHI, BBHIIOJIHITH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QHUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILlCHHS,
W3BIIEKaTh, MHTEPIIPETUPOBATH W IMPEOOpa30BBHIBATH MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

cBOOOJTHO OTIEPHPOBATH MIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OTE€paIU HaJl BEKTOpaMu;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pelaTh reoOMeTpUYECKUEe 33a4d Ha BBIYKMCIECHUE YIIIOB MEXIY MPSAMBIMH U IUIOCKOCTSIMH,
BBIYHMCIIEHUE PACCTOSHUI OT TOYKU JIO IJIOCKOCTH, B IIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a IIPU PELICHUH;

CBOOOJHO ONEpUPOBATH MOHSTHUSIMH, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE, 3HATh
CBOICTBA JIBIOKEHUN;

BBITIOJIHATh M300pa’keHNsI MHOTOTPAaHHUKOB U TeJl BpallleHUs MpHU MapayieIbHOM IEpeHoce,
LEHTPAJIbHOM CUMMETPHUH, 3€pPKAJbHONM CHMMETPUHU, IPU IOBOPOTE BOKPYr MNPSIMOU,
npeoOpazoBaHust OI00WS;

CTPOUTh CEYEHHS] MHOTOI'PAHHUKOB U TEJ BpAIIEHUS: CEYCHMs LMIMHApa (MapajulebHO U
MEPIEeHIUKYIIIPHO OCH), CEUEHUsl KOHyca (MapajieIbHble OCHOBAHHUIO M MPOXOSIINE Yepes
BEpIINHY), CEUCHUS 1apa;

HCIIOJBb30BATh METOABl TOCTPOCHUS CEYEHMI: METOJ CIEJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

NPUMEHSITh reoMeTpudyeckue (GakThl s  pELIeHHs CTepPeOMETPUYECKHX  3ajad,
MPEANOJIararlX HECKOJIBKO IIaroB PELICHHUs], €CIIM YCIOBHS IPUMEHEHHUS 3a/1aHbl B IBHOU U
HEesSIBHOU (opme;

pemiaTh 3ajadyd  Ha J0Ka3aTelbCTBO MATEMATHUYECKHX OTHOLIEHHM M HAXO0XJICHHE
F€OMETPUUYECKHUX BEJINYUH;

MIPUMEHATh MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI IMpU
pEeLIEHUN CTEPEOMETPUYECKUX 3a/ay;

MIPUMEHATH TOJyYEHHbIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATH U OLICHUBATh
peanbHble CUTYallMM, NMPUMEHATh W3Yy4YECHHbIC IOHSTHS, TEOPEMbI, CBOMCTBAa B IpoLecce
MOUCKA PElICHUsI MaTeMaTH4eCKU CPOPMYITHUPOBAHHON MPOOIEMbl, MOIEIHPOBATH PeabHbIC
CUTYyallUM Ha $3bIKE TF€OMETPHH, HUCCIEHOBATh IMOCTPOEHHBIE MOJEIM C HUCIOJIb30BAaHUEM
reOMETPUUECKUX MOHATHI W Teopem, ammapaTta aiareOpbl, peliaTh MpaKTUYeCKHe 3a/lauH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BEJINYMH;

UMETh NpEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPHUM KaK COCTaBHOM dYacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoampie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHue U chucTeMaTH3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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