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COJEPKAHUE OBYYEHUSA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, MpocTpaHcTBO. IloHsATHEe 00
AKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOe pacrnosioKeHUE NPSMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECS, IapaJlUIC/IbHbIE H
cKpemuBawomuecs npsmele. llpusHaku ckpemmBaromuxcss npsmbiX. [lapamienbHOCTh NpsSMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuleIbHbIC IPSIMBIE B IPOCTPAHCTBE, IaPaUIEIbHOCTD TPEX NPSMBIX,
napajIesIbHOCTb NPAMON U Iu1ocKocTH. [lapaniensHoe v IeHTpalbHOE IPOEKTUPOBAHKE, H300paKeHne
¢uryp. OCHOBHBIC CBOMCTBA MapaUICILHOTO POeKTUpOBaHus. M3o0paxkenue puryp B mapamienbHOU
MPOEKUMU. YTJIBI C COHANpaBICHHBIMU CTOPOHAMH, YIrojd MEXAY MpsMBIMA B IPOCTPAHCTBE.
[TapanmnenpHOCTh IUIOCKOCTEW: MapajulelbHbIE IIJIOCKOCTH, CBOMCTBA MapajuIeibHBIX IUIOCKOCTEH.
IIpocreiilye npocTpaHCTBEHHbIE (PUIYpbl HA IUIOCKOCTH: TETpa’Jp, Napajliesienune], MOCTPOCHUe
CEYCHM.

[lepneHIUKyNISIpHOCTh MPSAMOM U IUIOCKOCTH: NMEPHEHAUKYJSPHBIE NPSMbIE B IPOCTPAHCTBE,
IIpsIMBbIE NIapaJUICIbHBIEC U NEPIEHIUKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpeMa O NPSAMOM NEPHEHAUKYISPHON IMIOCKOCTH. OpTOroHaJbHOE MPOEKTHUPOBAHME.
[lepneHUKyIsp M HAKIOHHBIE: PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PAaCCTOSIHUE OT IPSMOHM 110
IUIOCKOCTH, MNpOoeKuusi (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTENH. Teopema o TpEX nmeprneHauKysapax.

VYTIIbl B IPOCTPAHCTBE: YToJI MEXAY IPSIMOM U IJIOCKOCTBIO, ABYIPAaHHBIN YTOJI, TUHEHHBIN yroi
IBYrpaHHoro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBoicTBa MIOCKUX U ABYIPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl KOCUHYCOB M CHHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHoOrorpaHHUKHU

Bunbel MHOTOrpaHHUKOB, pa3BépTka MHoOrorpaHHuka. [Ipuama: N-yronbHasi mpusMma, mnpsmas u
HAaKJIOHHAs TpU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, npsMoyroiabHbIN
napajuleJienunes U ero cpoicrBa. Kparwaiilime myTd Ha NOBEPXHOCTH MHOrOTpaHHMKa. Teopema
Oinepa. IIpoctpancTBenHas Teopema [ludaropa. [lupamuga: N-yroiapHass mupaMujaa, MpaBHIbHAs U
yceu€HHas nupamuibl. CBoiicTBa pé0bep M OOKOBBIX I'paHeil MpaBUIbHOW mupamuabl. [IpaBuibHBIE
MHOTOTPaHHUKU: MpaBUIbHAs MPU3Ma U IIpaBUIIbHAS MUpaMuUa, paBUIIbHAS TPEYrojibHas MUpaMua u
NPaBUIIBHBIN TeTpasap, ky0. [IpencTaBienue o MpaBMIIbHBIX MHOTOTPAHHHUKAX: OKTadJIp, 10JEKadIp U
HKOCasIp.

Boruncnenne 31€MEHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribl. I[lmomans OokoBoit
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAIb OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABUIBHOMN
MUPaMM/Ibl, TEOPEMA O IUIOIIAIN YCEUEHHON TUPAMUIBL.

CuMMeTpus B TPOCTPAHCTBE. DIEMEHTBI CHMMETPHUH IIPABUIIbHBIX MHOTOTPaHHUKOB. CUMMETpHUS
B IPaBWJIbHOM MHOTOIpAaHHUKE: CHMMETpUs Mapajulefienuena, CUMMETPUS MPaBUIBHBIX MPU3M,
CUMMETpUS IPABWIIBHOM MUPaMUIBIL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, /UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJICHHBIE U IIPOTUBOIOJIOXKHO HANPABJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JICUCTBHSI C BEKTOPAMM: CIIO’KEHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE
BEeKTOpa Ha yncio. CBoWCTBa Cl0kKEHHUS BEKTOpOB. CBOIICTBA YMHOKEHUSI BEKTOpa Ha uncio. [TonsaTue



KOMIUIaHapHble BeKTOpbl. [Ipu3Hak kommiuanapHocTH TpéX BekTopoB. llpaBmio napamienenunena.
Teopema 0 pa3yiokeHHH BEKTOpa IO TpEM HEKOMIUIAaHApHBIM BeKTOpaM. lIpsMoyroipHas cucrema
KoopauHaT B npocTpaHcTBe. Koopaunatbl BekTopa. CBsi3b MEXKIY KOOpPAMHAaTaMU BEKTOpa H
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOE IPOU3BECHUE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[loHATHA: UMIMHOpUYECKas  IOBEPXHOCTb, KOHMYECKass IIOBEPXHOCTb, cdepudeckas
IIOBEPXHOCTh, OOpasyrole nosepxHocreil. Tena BpamieHus: LHUIMHAP, KOHYC, YCEYEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue chepsl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpaimleHUs Ha IUIOCKOCTH. PasBépTka mummHapa U KoHyca. Cummerpus cepbl u
niapa.

O6béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe MPAMOYTOIBHOTO
napajuiesienunes1a u ciaeacTsus u3 He€. O0bEM MPSAMON U HAKIIOHHOW NIPU3MBI, LIMIIMHAPA, TUPAMU/IbI U
KoHyca. O0BEM mapa U mapoBOro CETMEHTA.

KomOuHnanuu ten BpamieHuss 1 MHOrorpaHHukoB. IIpu3ma, BnucaHHas B LMIMHJIp, ONMCAHHAs
okozo nmimHapa. Ilepeceuenue cdepsl 1 mapa c miockocteo. Kacanue mapa u cepsl MI0CKOCTHIO.
[TonATHE MHOTOTPAaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chepsl, BIMCAHHON B MHOTOTPAHHUK WU TEJIO
BpallleHUs.

[Inomans MOBEpXHOCTH LMIMHIpA, KOHyca, miomans chepsl u e€ uacreil. [lomoOue B
npoctpancTBe. OTHOIIEHNEe 00BEMOB, IUIOIIAAEH MoBepxHOcTel NoJo0HBIX (uryp. I[IpeoOpasoBanue
moo6ust, roMoTeTus. Perenne 3a1a4 Ha IVIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceyeHHi! MHOTOTPAHHUKOB M TEJ BpallleHUs: CeYeHMsl IIMHApa (IapajuieabHo U
NEePIEHAUKYIIIPHO OCH), CEYeHUs KOHYca (MapajulebHble OCHOBAaHHIO U MPOXOAIINE Yepe3 BEPIIMHY),
CEUEHUs 11apa, METOABI MOCTPOCHUSI CEYEHHI: METOJ CIIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS,
METO/ IEPEHOCA CEKYIIEH TUIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Onepauuu Haj BEKTOpaMH. BEKTOpHOE YMHOMKEHUE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHUs. [IpsamoyronpHass cuctemMa KOOpPIMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue Bexkrtopa mo ©Oaszucy. KoopauHaTHO-BEKTOpHBIH MeETOA MpH
pEIlIeHNH TeOMEeTPUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBmwxenust npoctpancTBa. OtobpakeHus. JBuxeHus U paBeHCTBO ¢uryp. OOmiue cBoicTBa
JIBWO)KEHUW. Buapl [IBWKEHUN: MapaJyIeIbHbIA TEPEHOC, UEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3MIUU 00YYArOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHUCKOTO OOIIECTBa, MPEACTABICHUE O MAaTeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIENyp I'paxJAaHCKOro obiiecTBa (BbIOOPHI, OMPOCHL U JIpYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLUAIBbHBIMU HMHCTHUTYTAMH B COOTBETCTBUM C HMX (YHKIHSIMH H
Ha3HAYCHUEM,;

2) naTpuoTHYeCcKoe BOCIIMTAHUe:

c(OPMUPOBAHHOCTh POCCUICKOIN Tpa)TaHCKOW HISHTHYHOCTH, YBAXEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHUMCKUX
MAaTeMaTUKOB M POCCUUCKOM MAaTEMAaTHYECKOW IIKOJIbI, HCIOJIb30BAHUE 3TUX JOCTUKEHHUIN B JPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOrO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HaHMsI, ’TUYECKOTO MOBEACHUSI, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAayKH U
JESTENIbHOCThIO YIEHOI0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyIyIIETo;

4) acTeTHYECKOE BOCIIUTAHHE:

ICTETUYECKOE OTHOIIEHUE K MHPY, BKJIKOYas 3CTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4, PpEUIeHUH, pacCyKIeHUI, BOCHPUUMYHMBOCTh K MAaT€MaTHYECKHUM acIeKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHME:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUYeCKUE 3HaHMS B MHTEpecax 370pOBOro M
Oe3omacHoro o0Opa3a *H3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (310pOBOE IMHUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (u3nueckas aKTUBHOCTH), (hU3HUECKOe
COBEPLICHCTBOBAHUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYHy, OCO3HAHME LIEHHOCTU TPYAOIIOOMS, MHTEpPEC K pa3iIuyHbIM chepam
npodeccuoHaNbHOM JeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMHU, yMEHUeE
CoBepLIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMYy OOpa3oBaHHMIO M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTUIO B PEIICHUM NPAKTUYECKUX 3adad
MaTeMaTH4eCKON HalpaBJIeHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJAbTYpHl, I[OHMMaHUE  BIUSHHUS  COLMAIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMANIBHOM Cpelibl, 0OCO3HAHUE TTI00aIbHOrO
XapakTepa HSKOJIOTMUECKUX MpoOJieM, OpHEHTalus Ha NpPUMEHEHHWE MaTeMaTH4YeCKHX 3HaHWM ais
peleHus 3a1a4 B 001aCTH OKPY’KaIOIIeH cpelibl, MJIaHUPOBAHUE MOCTYIIKOB U OLIEHKU UX BO3MOXHBIX
IIOCJIEICTBUM U1 OKPY’KAOIEH Cpelbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOILECTBEHHOH MPakTHKH, MOHMMaHHE MAaTeMaTHYeCKOM HayKH Kak c]epbl 4eIoBeYeCcKOi
NEeSTEIbHOCTH, TANOB €€ Pa3BUTUS U 3HAUYMMOCTH JUJISl PA3BUTHUSl LIMBUIU3ALMH, OBJIAJICHUE SI3BIKOM



MaTEeMaTHKU U MaTeMaTU4eCKON KyJIbTYpOl KaK CpPEICTBOM [T0O3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIIATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHIH,
OTHOIICHUH MEXAy TOHATUAMHU, (OPMYIUPOBATh ONpPEICIICHUS MOHSITHH, YyCTaHaBIUBATh
CYLICCTBEHHBI MpPHU3HAK KJIAacCU(UKALUM, OCHOBaHUS JUis OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OpMyIUpOBaTh U NIPEOOPa3OBbIBATh CYXKJCHHUS: YTBEPAUTEIbHBIE U
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOpEUHs B hakTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPXKACHUSAX, TMpEIararb KPUTEPUW IS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUU;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEIhCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH (TMpsMble U OT
MIPOTUBHOTO), BBHICTPAMBATh apryMEHTAIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHUs y4eOHO# 3ahauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHHS,
BBIOMPATh HAMOOJIEE MOIXOAIINN ¢ YIETOM CAMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ucciegoBare/ibCKue AecCTBUS:

MCIONIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUIT HMHCTPYMEHT MO3HAaHUSA, (OPMYIHPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, yCTaHABIUBATh HCKOMOE U TaHHOE, (POPMUPOBATH
TUTIOTE3Y, apI'YMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIPHO CIUIAHHUPOBAHHBIN DKCIIEPUMEHT, UCCIEOBAaHUE 110 YCTAHOBIICHUIO
O0COOCHHOCTEH MaTeMaTHUeCKOTO OOBEKTa, SBJICHHs, MPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOATENbHO (OPMYITUpPOBaTh O0O0OIIEHUST W BBIBOABI MO pe3yjbTaTaM IPOBEIEHHOTO
HaOIIOJICHUS, WMCCIICOBAHUSA, OIEHUBATh JOCTOBEPHOCThH IOJYyYEHHBIX PE3yJbTAaTOB, BBIBOJIOB M
0000IIIeHMI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH WHGOPMAIlMU, JAHHBIX, HEOOXOIMMBIX JUIsi OTBETa HAa BONPOC U JUIA
pelieHus 3a1a4u;

BBIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMIHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATH
Y UHTEPIPETHPOBATH NH(POPMAITHIO PA3IMUHBIX BUAOB U (POPM MPEICTABICHHS;

CTPYKTYypUpOBaTh HMH(OPMAIINIO, MPEACTABIATh €€ B PA3IUYHBIX (opMax, WIUTFOCTPUPOBATH
rpapuyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

Oo0menue:



BOCIPUHUMATH U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUH C YCIOBUAMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHMS] B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yIbTaT;

B X0/ie 00CYXIECHHUS 33]]aBaTh BOIIPOCHI T10 CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOJIEMBI, pelaeMoit
3a/layM, BbICKA3bIBaTh MWJICH, HAlIEJICHHbIE HAa TOUCK PEIICHHUS, COIMOCTaBISATh CBOU CYXICHHS C
CYXJCHHSIMH JPYTHX YYaCTHHKOB JHAlloTa, OOHAPYKMUBATh pPA3JIMYUE U CXOACTBO TIO3WIIHMA, B
KOPPEKTHOH opMe GopMyTUpOBaTh PA3HOTIACHS, CBOM BO3PAXKCHHUS;

MPEJICTaBIATh PEe3yNbTaThl pEHIeHHUs 3a/Jayd, OSKCIEpUMEHTa, HWCCIEeIOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BbIOMpaTh (PopMar BBICTYIUICHHS C Y4€TOM 3ajqady Mpe3eHTAllMd UM OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeilicTBUS

Camoopranmszaums:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1a49H, BRBIOUPATH CIIOCO0 PEIICHHSI C YIETOM UMEIOIIIX CS
PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHHUM C
y4€TOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJIEKT:

BIIQJICTh HABBIKAMH IT03HABATEIHHOW pEeQIIEKCHH KaK OCO3HAHMS COBEPINACMBIX JIEHCTBUU H
MBICITUTEIIBHBIX TIPOIECCOB, MX PE3yJIbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MpeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TpPU pEHICHUH 3a7aud, BHOCHTH
KOPPEKTHBBI B JIESATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE Pe3yibTaTa Ied U YCIOBHIM, OOBSICHATH MPUUMHBI JOCTHKEHUS WU
HEJOCTHKECHHSI PE3ylbTaTOB JIEATEIHHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh OIIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAS 1eATEJILHOCTD:

MMOHUMATh U HCTIOJIH30BATh MPEUMYIIECTBA KOMaHAHON U MHANBUAYAIbHON PaOOTHI IPH PEIICHUH
y4eOHBIX 3a/1a4, TPUHUMATB I1eJIb COBMECTHOM JeATENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacnpenensiTh BUIbl pabOT, JIOrOBapUBaThCs, OOCYXJaTh IMPOLECC W PE3yabTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboThl (00CykIeHUs, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI»
Y MHBIE), BBITIONHATH CBOKO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOW JNEUCTBUS C JPYTUMH UYJICHAMHU
KOMaH/Ibl, OIIEHUBATh KAYeCTBO CBOETO BKJIAJIa B OOIIHMH MPOIYKT ITO KPUTEPHAM, CHOPMYITHPOBAHHBIM
Y9aCTHUKAMH B3aUMOICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiaacca o0ydarOmmiicss HAyYUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TOHSTHUSMU CTEPEOMETPUH MPHU PEIICHUU 3a7ad |
MIPOBEJICHUN MaTeMaTHYECKUX PacCyKICHU;

¢ [IPUMCHATH aKCUOMBI CTCPCOMCTPUH U CICACTBUA N3 HUX IPU PCHICHUU TI'COMCTPUUCCKHUX
3azady;

e iaccu(UUIUPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



CBOOO/IHO ONEpPUPOBATH MOHATHAMH, CBS3aHHBIMH C YIJIAMH B MPOCTPAHCTBE: MEXIY
IPSIMBIMH B IPOCTPAHCTBE, MEX/Y MPSMOH U TIIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH MOHATHIAMH, CBSI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOO/ZIHO pAacHoO3HaBaTb OCHOBHBIE BHUJIBl MHOTOTPAHHHKOB (TIpH3Ma, MHpPaMHJA,
IPSIMOYTOJIBHBIN Napaulenenumnen, Kyo);

KJIacCU(pHUIMPOBATH MHOTOI'PAHHUKH, BEIOMPAsi OCHOBAHUS JUIsl KIIacCU(UKAINH;

CBOOO/IHO ONIEPHPOBATH MOHATUSMH, CBA3aHHBIMU C CEYCHHEM MHOTOTPAHHUKOB IUIOCKOCTHIO;
BBINIOJIHATH T1apajuIeNIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE NPOEKTHpPOBaHHE (GHUTYp Ha
TUIOCKOCTD, BBITOJHATH N300pakeHust (pUryp Ha MiI0CKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHHKOB pAa3IMYHBIMH METOJAMH, BBIOJHATH (BBIHOCHBIC)
TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BU] CBEPXY, COOKY, CHU3Y;
BBIYHCIIATH IUIOIIA/IM TOBEPXHOCTEH MHOTOTPaHHUKOB (TTpU3Ma, TUPaMUIa), FeOMETPUIECKUX
TEJI C IPUMEHEHHEM (OpMYT;

CBOOO/IHO ONEpPHUPOBATh MOHATHAMHU: CHMMETPHS B IMIPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CHUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOO/IHO OIEpPHUPOBATh IMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHAaTaM B
NPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH;

pemiate 3agadyd  Ha JIOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOUICHHMH M HAaXOXICHUE
TeOMETPHUECKUX BEIWYHMH, IPUMEHsSI U3BECTHbIE METO/bl MPU PEIIEHUH MaTeMaTHYEeCKUX
3aJ1a4 TOBBIIIEHHOT'O ¥ BHICOKOTO YPOBHSI CJIOXKHOCTH;

MPUMEHATh TPOCTEHINE MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IPY PEIICHUU CTEPEOMETPHUECKUX 3314,

M3BIIEKaTh, MPEOOPA30OBBIBATE W HMHTEPIPETUPOBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTekKaxX U pUCYHKAX;

MPUMEHSTHh TOJIYYCHHBIE 3HAHWS Ha TPAKTHKE: CPAaBHUBATH W AHAJIM3HPOBATH pEabHBIC
CUTYyallld, MPUMEHSATh M3YYCHHBIC TOHSATHS B TPOIECCE MOWCKA PEIICHUS MAaTeMaTHYEeCKH
cOpPMYIHPOBAHHOW MPOOJIEMBI, MOJEITUPOBATh PEATbHBIE CUTYallMU Ha SI3bIKE TEOMETpPHH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIENIU C MCIIOJIb30BAaHHEM I'€OMETPUUECKUX MOHIATUH U TEOPEM,
ammapara anreOpbl, pemarh MpaKTHYEeCKUe 3a/Jaud, CBS3aHHbIE C HaXO0XJIEHUEM
TeOMETPHUECKUX BEITHUYHH;

UMETh TIPECTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHI T'€OMETPHH KaK COCTaBHOH YacTh
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydarommiicss HAyYUTCS:

CBOOOJHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMU C IWIMHAPUYECKOH, KOHUYECKOH H
cepruueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOJTyUEHHS;

OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C TE€JIAMU BPAILEHUS: IIMIMHAPOM, KOHYCOM, cepoii
U I1apOM;

pacrio3HaBaTh Tela BpamleHus (IMIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MIOJTyYCHHUS TeJl BPALICHHUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACIIONOXKEHHE CEPhI U TNIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpAIlEHUs, 00BbEMBI M TUIOMIAAN
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJl BpAILEHHs, T€OMETPUYECKHX TeJl C MPUMEHEHHUEM

popmyi;



CBOOOJHO ONEpUPOBaTh MOHATHSMM, CBA3AHHBIMH C KOMOMHALUMSMHM TeJl BpalCHUS U
MHOTI'OI'PaHHUKOB: MHOT'OI'PaHHHUK, BIIMCAaHHBIN B chepy U ONUCAHHBIM 0KoJI0 cepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAILCHMUS;

BBIUUCIISATH COOTHOIICHHUS MEXTy TUIOIIASIMH TOBEPXHOCTEN 1 00bEMaMU TOJJOOHBIX TEI;
n300pakaTh M3yyaemble (PUTYpHI, BBHIIOIHATH (BBIHOCHBIC) MJIOCKHAE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpallleHUs;
U3BIICKaTh, MHTEPIPETUPOBATh M IMPEeoOpa3oBBIBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIlEPALlU HaJl BEKTOPaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT;

pelars reOMETpUYECKHE 3a7jaui Ha BBIYMCIICHUE YITIOB MEKIY NPSMBIMHU U IUIOCKOCTSMY,
BBIUYHCJICHUE PACCTOSIHMM OT TOYKU 10 IJIOCKOCTH, B ILIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELLICHUMY;

CBOOO/IHO OIEPUPOBATh MOHSTUSIMU, CBA3AHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKECHUIL;

BBIIIOJHATh U300pa’keHUsI MHOTOTPAHHUKOB U TeJl BPALLEHUS MPU MapajieIbHOM IEPEHOCE,
LEHTPAIbHOM CHUMMETPHUM, 3€PKAJIBHONM CHUMMETPUHM, IIPH IIOBOPOTE BOKPYI MPSAMOH,
peoOpa3oBaHus MOI00HS;

CTPOUTBH CEYEHHS MHOTOIPaHHHUKOB M TeJl BpAIlEHUS: CeYeHUs LMIUHIApa (MapajuleIbHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHHs KOHYyca (MapajiiebHble OCHOBAHHUIO U MPOXOSIINE Yepe3
BEpILNHY), CEYECHNUS 11apa;

UCIIOJIb30BAaTh METOABl IIOCTPOCHMSI CEYEHMH: METOJ CIIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JOKa3bIBaTb T€OMETPUUECKHUE YTBEPKACHHUS,

OPUMEHATh TIeoMeTpudeckue (akThl A pelIeHUs CTEePeOMETPHYECKUX  3ajad,
IIPEAIIOJIararoINX HECKOIbKO IaroB PEIICHHUs, €CJIN YCIOBUS IIPUMEHEHUS 3a/1aHbI B IBHOU U
HesIBHOU (opMme;

pemiath 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKMX OTHOLICHWH W HAXO0XJICHHE
TFE€OMETPUUYECKUX BEJIUYUH;

MPUMEHITh NPOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI MpPU
pEeLIeHN CTEPEOMETPUIECKUX 3a/1aY;

MPUMEHSTh MOJyYeHHbIE 3HAHUS HA NMPAKTHUKE: CPAaBHUBATH, aHAIM3UPOBATH U OIICHUBAThH
pealibHble CUTYyallud, NPUMEHATh H3y4eHHbIE IOHATHUS, TEOPEMBbl, CBOMCTBAa B IIpoOIECCe
MOKMCKA PELIeHUs] MaTeMaTHUeCKU cPOPMYIHUPOBAHHON MPOOIEMBI, MOIETUPOBATH PEATIbHBIE
CUTyallul Ha S3bIKE N€OMETPHUH, UCCIEN0BaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BaHHEM
TeOMETPUUECKUX TOHATHH M TeopeM, ammapaTa aareOpbl, peniath MpakTHUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXJACHUEM T'€OMETPUUYECKUX BEJINYMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOM 4YacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnionokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, o0o011eHue U cucTeMaTh3anus 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







		2023-11-08T15:04:38+0300
	А_В_ Мокрецов
	мною рассмотрен этот документ




