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COJAEPKAHUE OBYYEHUA
10 KJTACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOEe pacnosiokKeHHe TpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOIIUECS, MapajulelIbHBIE U
cKpeuuBaromecs npsamele. IIpusHaku ckpemuBaromuxcs npsamelx. [lapamienbHOCTh NPAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE: IAapaJUICIbHbIE IIPSAMBIE B IPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX NPSAMBIX, MAPaJUICIBHOCTD
npsMoil M 1miockoctu. IlapamienbHoe M LIEHTpaidbHOE NPOEKTHpOBaHUE, M300pakeHue (uryp. OCHOBHBIE
CBOWCTBA NapajljIeIbHOTO MNPOEKTHpOoBaHUs. M300paxeHune ¢uryp B napamieNbHOM NpPOEKIMU. YTIbl ¢
COHAIIPABJIICHHBIMA CTOPOHAaMH, YIOJI MEXAY INpPsIMBIMM B IpOCTpaHCTBE. IlapaiienbHOCTh INTOCKOCTEN:
napajJiesibHbIe TIOCKOCTH, CBOWCTBA MapajUIeNbHBIX IUIOCKOCTeH. [IpocTeiimme nmpocTpaHCTBEHHBIE (UTYPHI
HAa IUIOCKOCTH: TE€TPAdP, NapauICICIUIIE], IOCTPOCHUE CEUECHU.

IlepnieHIUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYISIPHBIE IPSMbBIE B IIPOCTPAHCTBE, INPSMBIC
[apajuleJIbHbIE U INEPIEHAUKYJISPHBIE K IUIOCKOCTH, NPHU3HAK MEPHEHAMKYISPHOCTH HMPSMOW M IIOCKOCTH,
TeopeMa O MpsAMOIN NEepHEeHIUKYJIIpHOU IockocTu. OproroHalipHOoe NpoekTupoBaHue. lleprnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TJIOCKOCTH, IPOEKIHs (GUTYPHI Ha
IUIOCKOCTBh. [lepnenauKyIsapHOCTh INIOCKOCTEN: IPU3HAK NEPIEHANKYJIIPHOCTU ABYX ILIockocTel. Teopema o
TPEX NEPIEHIUKYIIApax.

YIiel B IPOCTPAHCTBE: YroJl MEXKAY IPsSMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIOJI, JIMHEMHBIA YTOJ
JBYTpaHHOro yria. TpéXrpaHHblii U MHOrOrpaHHble yribl. CBONCTBA IUIOCKUX YIJIOB MHOTOTPaHHOIO yTJa.
CpolicTBa IUIOCKMX UM JABYTPAHHBIX YIJIOB TPEXTpaHHOro yria. TeopeMbl KOCMHYCOB U CHHYCOB JUIf
TPEXTPAaHHOTO YIJIa.

MHOrorpaHHUKHU

Buzasl MHOrorpaHHuKkoB, pa3BépTka MHOTOrpaHHuka. [Ipusma: n-yrosibHast npu3Mma, psiMas 1 HakJIOHHast
pU3Mbl, OOKOBas U MOJIHAS OBEPXHOCTh NpU3Mbl. [lapamenenunes, npsiMOyroabHbIN Hapajjieenures] 1 ero
cBoiicTBa. KpaTyaiimue myTy Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. [IpocTpancTBeHHas TeopeMa
[Mudaropa. Ilupamuna: n-yronbpHas nupaMuja, NpaBuUibHas M yceu€HHas nupamuiabl. CBoiicTBa pédep U
OOKOBBIX IpaHel MpaBWIbHON MupaMujibl. [IpaBuIbHBIE MHOTOTPAHHUKU: MPaBWIbHAS MPU3Ma U MPaBUIIbHAS
NUpaMyu/ia, IpaBUiIbHAs TPEYTOJIbHAS MUpaMKIa U IPaBUIIbHBIN TeTpasap, ky0. IlpeacraBienne o npaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTadAp, JOAEKAdAp U UKOCAIP.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60KOBOI OBEPXHOCTH U
MIOJIHOM TMOBEPXHOCTH MPSAMOW MPHU3MBI, IJIOLIAJb OCHOBAHMN, TeopemMa O OOKOBON MOBEPXHOCTH MPSMOM
npu3mbl. [lnomans OOKOBOH MOBEPXHOCTH M IMOBEPXHOCTH MPaBWJIBHOW MUPaMUbI, TEOpeMa O IUIOIIAIH
YCEUEHHOU NMUPAMHUIBI.

CuMMeTpHsi B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM MPAaBUIBHBIX MHOTOrpaHHMKOB. CUMMeETpuUs B
IIPAaBUJIBHOM MHOTOIPAaHHHMKE: CUMMETpUsS Mapajuleienunea, CUMMETPHsS NPABWIBHBIX IPHU3M, CUMMETPHUS
[IPaBUIILHON TUPAMUJBI.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJEBOIO BEKTOPAa, BEKTOPHI
KOJUIMHEApHBIE, COHANPABICHHBIE W IPOTHUBOIOJOXHO HAINPABICHHBIE BEKTOpBHl. PaBEHCTBO BEKTOPOB.
JIeHCcTBUA C BEKTOPAaMH: CIIOKCHHE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE
BeKTOpa Ha uucio. CBolicTBa cioxkeHus BeKTOpoB. CBOMCTBAa yMHOXKEHHUS BeKTopa Ha uucio. Ilonsrue
KOMIUIaHAapHBIE BEKTOPHI. [Ipn3Hak koMImaHapHOCTH TpEX BeKTOpoB. [IpaBuino napamtenenunena. Teopema o
pa3oOKEHUU BEKTOpa MO TpPEM HEKOMIUIAaHApHBIM BekTopaM. I[IpsMoyronbpHas cuctemMa KOOpJAMHAT B
npoctpanctBe. KoopanHatel BekTopa. CBsi3b MEXAy KOOPAMHATaMU BEKTOpAa M KOOpJAMHATaMU TOYEK. YTOJ
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC

Tena Bpamenus

[TonsTHs: UMIMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKAas IOBEPXHOCTb, Cdepuyeckas MOBEPXHOCTb,
oOpasyromue noBepxHocTei. Tena BpameHus: TWIMHAP, KOHYC, YCeu€HHBINH KoHyc, cdepa, map. B3aumHoe
pacrionio’)keHre cepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpamieHus Ha
wiockocT. Pa3Béprka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

O6béM. OcHoBHbIE cBOIicTBa 00bEMOB Te. Teopema 006 00bEME MPSMOYTOIBHOTO Mapaljiesienumneaa u
creactBus u3 He€. OOBEM MPSAMON M HAKJIOHHOW MPHU3MBI, HWIMHAPA, THpaMHUIbl U KoHyca. O0bEM mapa u
I1apOBOT'O CErMEHTA.

KoMOunamu ten BpaiieHUss U MHOrOrpaHHUKOB. [Ipu3ma, BnucaHHas B IWJIMHIP, ONMHMCAHHAs OKOJIO
umunapa. [lepeceuenne chepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl miockocteio. [lonstue
MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepsl, chepsl, BIUCAHHONH B MHOTOTPAHHUK HIIM TEJIO BPALICHHUS.

[Tnomane MOBEPXHOCTH MIJIMHAPA, KOHYyCa, TUIomans cdepbl u e€ yacteit. [lomodbue B mpocTpaHCTBE.
OtHomenne 00bEMOB, IUIOMIA/IEH MOBepxHOCTel MonoOHbIX (uryp. [IpeobpazoBanue momoOus, rOMOTETHS.
Pemrenune 3a1a4y Ha UIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHU MHOTOTPAHHUKOB M TEJ BpAlllEHUS: CEUEHHUS LUIuHApa (MapauiebHO U
NEPIEeHIUKYJISIPHO OCH), CE€YEHMs] KOHyca (MapajljiesIbHbIE OCHOBAaHHMIO M MPOXOJSIINME 4Yepe3 BEpIIHHY),
CEUEHUs Il1apa, METOJbI IOCTPOCHUSI CEYEHHI: METOJ CJIEI0B, METOJl BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ
MepeHoca CeKyIIen MIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepauuu Haja BeKTopaMu. BexkrtopHoe ymHOXeHHE BekTOpoB. (CBoOMCTBa
BEKTOPHOI'O0 YMHOXeHHUs. [IpsMoyronpHas cucrema KoopJauHAT B mpocTpaHcTBe. KoopaunaTtsl BekTOpa.
Pasnoxxenue Bekropa o 6azucy. KoopimHaTHO-BEKTOPHBIN METOJ MPU PEUICHUH FT€OMETPUYECKHX 3aau.

JBukxeHusI B IPOCTPAHCTBE

JiBmxenust mpoctpancTa. Orodpaxenus. [IBMKeHUS U paBeHCTBO (uryp. OOIme CBOMCTBA ABMKCHHUIA.
Bunbl 1BrkeHMIT: mapansienbHbli IepeHoC, HEHTpalbHasi CHMMETpPHSI, 3epKallbHasi CAMMETPUS, IOBOPOT BOKPYT
npsmoii. [IpeobpazoBanus nonodbus. [Ipsmas u chepa Ditnepa.

IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUS YYEBHOI'O KYPCA <«I'EOMETPUSD
(YIJIYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJHETO OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxxaanckoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMOZHUIIMM OOYYaroIIerocs Kak aKTMBHOTO W OTBETCTBEHHOTO WICHA
poccHuiickoro oOmecTBa, MpeACTaBIeHHE O MaTeMaTHMYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IHMUHBIX
CTPYKTYp, SIBJICHHMH, TpoUEAyp TIpa’kAaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W JApPYroe), YyMEHHE
BSaHMOHeﬁCTBOBaTB C COONAJIBHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX q)YHKIII/ISIMI/I 1 Ha3HA4YCHUEM,

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUMCKOMN TI'PakJaHCKOM MIEHTHYHOCTH, YBRKEHUS K MPOILUIOMY M HACTOSIIEMY
POCCHICKON MaTEMAaTHUKH, IEHHOCTHOE OTHOLIEHHE K JTOCTHKEHUSAM POCCHUMCKMX MaTEMATUKOB U POCCHICKOM
MaTeMaTUYeCKOW IIKOJBI, HWCIOJb30BAHUE OSTHUX JOCTWIKEHWH B JIPYTMX HAyKax, TEXHOJOTHSX, cdepax
3KOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoja, c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMA,
OTUYCCKOro MOBCACHUSA, CBA3AHHOI'O C IMPAKTUYCCKUM IPUMCHCHUEM )IOCTI/I)KCHI/Iﬁ HAayYKH U ACATCIIBHOCTBIO
y4€HOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOTO Oy1yIIEro;

4) 3cTeTYECKOE BOCIIUTAHUE:



ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETHKY MATEeMATHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aaa4, pemeHHﬁ, paCCY)I(I[eHHfI, BOCIIPUUMYUBOCTE K MATCMATUYCCKUM ACIICKTAM PA3JIMYHBIX BHUIOB
HCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

C(bOpMHpOBaHHOCTB YMCHHA HNPUMCHATL MATCMATUUYCCKHUEC 3HAHUA B HMHTCPECAxX 3J0pOBOro H
Oe3omacHOTO 00paza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHUE,
cOQJIaHCUPOBAaHHBI PEKUM 3aHATAH W OTHObIXa, peryisapHas ¢u3ndeckas aKTHUBHOCTH), (HU3UIECKOE
COBEPIIICHCTBOBAHHUE TPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN JESITEIIBHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTb K TpYyHdy, OCO3HAaHHE LIEHHOCTH TPYIOJIIOOMA, HWHTEpeC K pasIuuHbM chepam
poeCCUOHAIBHON JEATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MPUJIOKCHHSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel nmpodeccuu W peaau30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC IIAHBI, TOTOBHOCTh M
CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUI0 M CaMOOOpa30BaHWI0 Ha TMPOTSHKEHUH BCEU IKHU3HH,
TFOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B PCHICHUHA ITPAKTUUCCKHX 3aJiayq MaTeMaTHYECKOU HAaIpaBJICHHOCTH,

7) 3K0J10ruYecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh AKOJIOTHYECKON KYJIbTYphbl, TOHMMAHHWE BIHMSHHUS COIUATBLHO-DKOHOMHYECKUX
MPOIIECCOB  Ha COCTOSHHE TMPUPOJHONM M COIMAIBHOM Cpeibl, OCO3HAHHWE TIJIO0AIBHOTO XapakTepa
3KOJIOTHUYCCKUX HpO6HeM, opueHTauusd Ha MNPUMCHCHUC MATCMATHYCCKUX 3HAaHUHU AJid pelICHUd 3aad B
00JacTH OKpY’Kalomiel Cpepl, IUIAHHPOBAHUE TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCICICTBUN IS
OKpYKaroIllen Cpeibl;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIECTBEHHON NpPAaKTUKW, MOHMMAaHHE MAaTEMaTHYeCKOW HAyKH Kak c(hepbl 4elOBEYECKOW NesITeIbHOCTH,
3TanoB €€ pa3BUTHS W 3HAYMMOCTH JUIsI Pa3BUTHUS I[MBWIM3AIMH, OBJIAJCHHE S3BIKOM MATEMAaTHKUH |
MaTEeMaTHYeCKON KyJIbTypOH KaK CpEIACTBOM IIO3HAHUS MHpPA, TOTOBHOCTb OCYIIECTBISATH MPOECKTHYIO H
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3naBaTe/bHBIE YHHBepPcaAJbHbIE YUeOHbIe AeliCTBUS

Ba3oBble jlornyeckue AeiCTBUA:

BBISIBJIAITh M XapaKTEPU30BaTh CYLIECTBEHHBbIE MPHU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB, MOHATHI,
OTHOLICHUHA MEXAy MOHATHSIMHU, (OPMYJIHPOBATH ONpEAETeHHUs MOHSATHH, ycTaHaBIMBATh CYIIECTBEHHBIN
MpU3HAK KJIACCU(PUKALMU, OCHOBaHUS JIJIs1 0000IIEHUS U CPABHEHUSI, KpUTEPUU TPOBOAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (POPMYJIMPOBATh U NMPEoOPa30BbIBATh CYKICHUS: YTBEPAUTENbHbIE U OTpULIATENbHbIE,
€IMHUYHBIE, YaCTHbIC U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuYus: B (hakTax, JaHHBIX,
HaAOJIIO/ICHUSAX U YTBEPKACHUSIX, MpeularaTb KpUTEPUH ISl BBISIBJICHUS 3AKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOJBI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U MHIYKTHBHBIX YMO3aKJIIOYECHUH,
YMO3AKIIFOUEHHH 110 aHAJIOTUU;

IPOBOJIUTh CAMOCTOSITENIHO  JIOKA3aTeNbCTBA MAaTEMaTHYeCKHX YTBEPXKJISHHH (IpsiMble W OT
MPOTUBHOT0), BBICTPAWBATh APryMEHTAIMIO, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CIIOCOO pelieHus y4eOHOU 3a/1auM (CpaBHHUBATh HECKOJIBKO BApHAHTOB PELICHHUs, BHIOMPAThH
HaunboJee MOAXOIAIMNN ¢ yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKue 1eCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCJIEN0BATENIbCKUII MHCTPYMEHT IO3HaHUs, (OpPMYyJIHpPOBaTh BOIPOCHI,
¢bukcupylomuye npoTUBOpeUHe, MpodiaeMy, YCTaHAaBIUBaTb HMCKOMOE U JaHHOE, (POpMHUPOBaTH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3ULIMIO, MHEHUE;



nNpoBOAUTL CaMOCTOSATCIBHO CHJIaHI/IpOBaHHBIﬁ 9KCIICPUMCHT, HCCICAOBAHUC II0 YCTAaHOBJICHHUIO
0COOCHHOCTEH MaTeMaTU4eCcKOro 00ObhEKTa, SIBJICHHSI, MMPOIIECCa, BEIBICHUIO 3aBUCUMOCTEH MEXKIY 00bEKTaMH,
SIBIIGHUSIMU, TIPOLIECCAMU;

CaMOCTOATENLHO (HOPMYIUPOBATH 00OOIICHUS W BBIBOBI 10 PE3ybTaTaM IMPOBEIEHHOTO HAOIIOICHNUS,
MCCIIEIOBAHMSI, OLIEHUBATh JJOCTOBEPHOCTD MOJyUYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IICHUI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABUTATH MIPEIIOIOKECHHS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmaumeii:

BBISBJIATH JEUIUTH HHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX /I OTBETA HAa BOMPOC W JUISI PEIICHUS
3aJauu;

BbIOMpaTh MH(GOPMALMI0O M3 HWCTOYHUKOB PA3IMUYHBIX THUIIOB, aHAIU3UPOBATh, CHCTEMaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TIUNYHBIX BUJIOB U (POPM MpeaCcTaBICHUS;

CTPYKTYypUPOBaTh HH(OPMAIIHIO, IPEIICTABISITH €€ B PA3IMYHBIX (JopMax, WILTIOCTPUPOBATH TPaPUICCKH;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

Oo0menne:

BOCIIPUHUMATH M (POPMYITHPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBUSMH M IIEISIMH OOILIEHUS, SCHO,
TOYHO, 'PAaMOTHO BBIPAXKATb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, A1aBaTb MMOACHCHUA 110 X0y
pellieHus 3a1aui, KOMMEHTHUPOBATh MOJTYUYEHHBIN pe3ysbTar;

B Xo0/e OO0CYXJEHHS 33aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MPOOIEMBbI, pelaeMoil
3aaa4u, BBICKA3bIBATh HWJCH, HALICJICHHBIC Ha ITOMCK PCIICHHA, COIMMOCTABJIATH CBOU CYXICHHA C CYXXKICHHUAMU
JAPYTUX YYacTHUKOB Juajiora, OOHapy>KMBaThb pa3jMuu€ W CXOJCTBO IO3MULMNH, B KOPPEKTHOH (opme
(dbopMyIIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PE3yJIbTaThl PEIICHUs 3a/a4i, SKCIIEPUMEHTA, UCCIEOBAHMS, IPOEKTa, CAMOCTOSITEIILHO
BBIOMPATh (pOpMAT BBICTYIICHHUS C YIETOM 3314 IPE3CHTAIIMHA U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHBIe yHHBepcaibHbIe Y4eOHbIe AeiicTBHSA

Camoopranuszaums:

COCTaBJIATh IUIAH, AJTOPUTM pEUICHMs 3aJaud, BBIOMpPATh CIOCOO pElIeHUs € Y4ETOM HMEIOLIUXCS
peCYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM
HOBOM MH(OpMaIH.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

BJIa/IETh HaBbIKAMHM I[103HABaTENIbHOM pe(dieKCMu Kak OCO3HAaHUS COBEpIIAEMbIX JEWCTBUH U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAJAETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yJibTaTa peleHUs] MaTEMaTUYeCKON 3a/1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTbH IIPH PEIIEHUH 3aJa4M, BHOCUTb KOPPEKTHBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX O0OCTOSITENNbCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBUSM, OOBACHATh NPUYUHBI JOCTHKEHUS WIH
HE/IOCTHKEHUS Pe3yIbTaTOB JAESITEeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eSITEIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WMHIUBUAYaJIbHOW pabOTHI MPH pElIeHUN
y4eOHBIX 3a/ay, MNPUHUMATH IIeJIb COBMECTHOM JesTeNbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOI
paboThl, pacmpenensiTs BUIbI padoT, 10roBapuBaThcs, 00CYXkKIaTh MPOLECC U pe3ylbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJIEN;

y4acTBOBaTh B T'PYMNIOBBIX (popmax paboTbl (00cCyXIeHus, 0OMEH MHEHUH, «MO3TOBble IITYPMb» U
UHBIE), BBIOJHATH CBOIO YacTh PabOThl M KOOPJIMHUPOBATH CBOM JEHUCTBHUS C IPYTMMH 4WICHaMU KOMaHJBbI,
OLIEHMBATh KaueCTBO CBOErO BKJaJa B OOIMIMH MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYAaCTHUKAMU
B3alMOJECICTBHS.



INPEAMETHBIE PE3YJIbTATDI

K xoniry 10 kaacca o0ydarOmuiicss HAy4YnUTCS:

CBOOO/IHO OTEpPUPOBATH OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUU MPH PEIICHUH 3a/a4 U TPOBEICHUH
MaTEeMaTHYECKUX PACCyKICHHIA;

MPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPH PEIICHUN T€OMETPUUYCCKUX 3a/1a4;
KJ1accU(UITUPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEXIY NPSIMBIMU B
MPOCTPAHCTBE, MEXKTY MPSIMOU U IJIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHA C MHOTOTDAHHUKAMU;

CBOOOJTHO paclio3HaBaTh OCHOBHBIC BUJBI MHOTOIPAaHHHKOB (IIpH3Ma, MHUPaMUIA, MPSIMOYTOJIbHBINA
napajuiesienume, Kyo);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS JIJIsl KJIacCH(PHUKAINY;

CBOOOJTHO OTIEPUPOBATH MOHSATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB TIOCKOCTHIO;
BBINOJIHATH MapajuIebHOE, IICHTPAJIBbHOE U OPTOTOHAIBHOE MPOSKTUPOBAHKUE (UTYpP HA TUIOCKOCTb,
BBINOJIHATH U300paXeHHsT QUTYP Ha IIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB pPa3JIMYHBIMH METOJaMH, BBINOJHATh (BBIHOCHBIC) ILIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH TUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIPU3Ma, MHUPAMKJIA), TECOMETPUUCCKUX TEJ C
pUMEHEHHEM (HOpMYIT,

CBOOOJTHO ONEpUPOBATh TOHATHSIMH: CHMMETPUST B TIPOCTPAHCTBE, IICHTP, OCh W IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh M IJIOCKOCTh CUMMETPHU (QUTYPHI,

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPJAMHATAM B IPOCTPAHCTBE;
BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemarh 3a/laud Ha JI0Ka3aTeIhCTBO MAaTEMATHYCCKHUX OTHOIICHHW W HAXOXJICHUE TCOMETPUYCCKUX
BEJIMYMH, TIPUMEHSSI W3BECTHBIE METOJbI TPU PEIICHUM MATEMaTHYECKUX 3aJad MOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CII0)KHOCTH;

MIPUMEHSITh MMPOCTEUIIINE MPOTPAMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI MPU
pEIICHUN CTEPEOMETPUUECKUX 3a/1ay;

W3BJICKATh, MPEOOPA30BBIBATE W  HWHTEPIPETHPOBATH HHPOPMAIIMIO O IMPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MPUMEHSITh TIOJyYEeHHBIC 3HAHUS HA TPAKTHKE: CPAaBHUBATh W AHAM3UPOBATH peajbHBIC CHTYAIlHH,
MPUMEHSTh U3yUeHHbIC TIOHSTHUS B MPOIIECCE TTOMCKA PEHICHUs] MaTeMaTHYeCKH cPOpMyTUPOBAHHOM
MPOOJIEMBI, MOJISTHPOBATh PEATBHBIC CHTYAIlMM Ha SI3bIKE T€OMETPHH, MCCIIEIO0BATh IMOCTPOCHHBIE
MOJIETTM C HCIOJIb30BAHUEM TI'€OMETPUYCCKHX IOHSATHH W TeopeM, amnmapara aiareOpbl, peniaTh
MPaKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM IeOMETPHUYECKHIX BEIHUNH;

HMMETh MpEeICTaBICHHs] 00 OCHOBHBIX JTalax pa3BUTH T€OMETPUU KaK COCTaBHOW 4acTH (yHIaMEeHTa
Pa3BUTUS TEXHOIOTHA.

K xoniry 11 kiaacca o0ydarommiicss HAy4YnUTCS:

CcBOOO/IHO OMEpPUPOBATH MOHATHSIMH, CBI3aHHBIMU C HHJIMHAPUYECKOW, KOHUYECKOW U cepruyecKoi
MTOBEPXHOCTAMHU, OOBSCHATH CIIOCOOBI MOTY4YESHHUS,;

OTIEpUpPOBATh TMOHATUSMH, CBSI3aHHBIMU C TEJIaMH BpallleHHS: LWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacro3HaBaTh Tesa BpaiieHus (MUIUHAP, KOHYC, cdepa U map) U O0BICHATH CIIOCOOBI TTOTYyUYEHUS T
BpallleHHUS;

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOXKEHHE CHEPBI U TIOCKOCTH;



BBIYHCIIATh BEIWYMHBI JJIEMEHTOB MHOTOTPAHHUKOB M TeN BpalleHHs, OOBEMBI W TUIOIIATU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHHEeM (HopMyT;
CBOOOJHO ONEpUPOBATh TOHATUSMH, CBSI3aHHBIMA C KOMOWMHAIMSMU TEN BpalICHUS W
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAaHHBIM B cdepy M ONMUCaHHBIH OKoJIo cdeprl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPAICHMUS;

BBIUUCIISATH COOTHOIICHHUS MEXY TUIOIIAIsIMHA MTOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;
M300paxkaTh U3ydaemble (PUTYPHI, BHIMONHITH (BEIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYP: BH]I CBEPXY, COOKY, CHI3Y, CTPOUThH CCUCHUS TEIl BPAILICHUS;

U3BIICKaTh, WHTEPIPETHPOBATH U  MPeoOpa3oBbIBaTH HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEkKaxX U pUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIlEpalK Hajl BEKTOpaMU;

3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOp/MHAT;

pelath TeOMETPUYECKHE 3a/Jayd Ha BBIUMCICHHE YIJOB MEXIY MPSMBIMH U IUIOCKOCTAMH,
BBIUMCIICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B I€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IPU PELLIECHUM;

CBOOO/JHO ONEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C JBMKEHMEM B MPOCTPAHCTBE, 3HATh CBOMCTBA
JIBHKCHHM;

BBIIIOJHATh M300pa)K€HUS MHOIOIPAHHUKOB M Tl BpallleHWs NIpU NapauleJIbHOM IEpEeHOcCeE,
LEHTPAJIbHOU CUMMETPUH, 3€pKaIbHOW CUMMETPHUH, IIPU IIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs
og00Ms;

CTPOUTH CEUEHUS MHOTOTPAHHHKOB U TeJl BpAllCHUSA: CEUYCHHS IIMHApA (MapajuiebHO H
MEPIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TmapaielbHble OCHOBAHHMIO U TMPOXOMSIIUE Yepes3
BEpILKHY ), CEUCHHUS 11apa;

HCIO0JIb30BaTh METOJIbl IIOCTPOEHUSI CEYEHMI: METOJ CJIEJOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS,
METO/]I IEpeHOCca CeKyIIeH MIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS,;

MPUMEHITh T€OMETpUYecKHe (PAKThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3a/ay, MPEeAroarariux
HECKOJIbKO IIaroB PeLIeHHs, €CIH YCIOBUS TPUMEHEHUS 33aJJaHbl B IBHON U HEIBHOU (opMme;

pelarh 3aJaud Ha J0Ka3aTeJIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUN M HaXOXIAEHHE IeOMETPHUYECKHX
BEJINYUH;

MIPUMEHSTh MPOTrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI NPU DPELIEHUU
CTEpEOMETPUYECKHX 33]1a4;

MIPUMEHSTH MOJTYYEHHbIE 3HaHUSI HA NMPAKTHKE: CPaBHUBATh, aHAIM3UPOBATh U OLICHHUBATH pealibHbIE
CUTyallu¥, NMPUMEHITh H3YUYCHHBIC IOHATHUSA, TEOPEMBI, CBOMCTBA B MPOLIECCE IOUCKA pEHICHUs
MaTeMaTHYecKu CQOPMYJIUPOBAHHON MpPOOIEMBI, MOJAEIUPOBATH pPEAJbHBIE CHUTyallMM Ha SI3bIKE
re€OMETPUH, UCCIEN0BaTh MOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHMEM TI'€OMETPUUECKUX MOHATUH U
TEOopeM, ammapara aireOpbl, pemiatb MPaKTUYECKHe 3a/ayd, CBsI3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKHUX BEITNYUH;

MMETh IMpe/ICTaBIeHNs] 00 OCHOBHBIX 3TallaX pa3BUTHS T€OMETPUN KaK COCTABHOM 4acTH (yHJIaMeHTa
Pa3BUTHS TEXHOJIOTHA.
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