PaGouas mporpamma no yueoHoMy npeamety «I'eomeTpusp» Ha ypoBHe
cpeaHero odopa3oBanus (npoguiabHbiii ypoBens) ®I'OC 2012 u @OII

COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IUJIOCKOCTb,
npocTtpancTBO. [loHsATHE 00 aKCHMOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
MapajyieIbHbIE M CKpelMBaromuecs npsMble. [Ipu3Haku CKpemmBarOmnXCs
npsAMbIX. [lapaninenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBRE: MAPAIIICITBHBIC
MPSMBIE B POCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapajyiebHOM MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy TPSMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh TIIOCKOCTEN: MapalICIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOCHUE CCUCHUU.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINCHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHUE.
[lepnieHaUKYISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

VYriael B MPOCTPAHCTBE: YroJa MEXAY IMPAMON M INIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yTiIa. TeopeMbl KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO yIJIa.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: Nn-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapaienenunen, TpsMOYTOJIbHBIN NMapaJJIETCUNE U €ro cBoiicTBa. KpaTuaiime
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUWiIbHAS U yCeUEHHAsS



nupamubl. CBoiicTBa péOep U OOKOBBIX TpaHEHl NPaBWIBHOM NHpPaAMUIBL.
[IpaBriibHBIE MHOTOIPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,
IpaBUJIbHAs TPEYTOJIbHAS IUpaMuUa U PaBUIIbHBIN TETpasap, KyO. [IpencraBienne
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomaas
OOKOBOIl TOBEPXHOCTHM M IOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3loKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas IOBEPXHOCTb, OOpasyrolmue MoBepxHocTeld. Tena BpalieHUs:
LWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
miockocth. Pa3BépTka nnnmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiesienumnena M cienctsus u3 Heé. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayuieTbHO M MEPIEHAUKYISPHO OCH), CEUYCHHS KOHyca (mapayuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHass cucteMa
KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PasmoxkeHne BekTopa 1Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHNsI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEpPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pPKAIbHAS CHUMMETPHSI, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonpodus. [Ipsamas u cepa Ditnepa

INVIAHUPYEMBIE PE3YJIBTATblI OCBOEHHUS YUYEBHOI'O
KYPCA «TEOMETPHUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UILIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
rpakgaHckoro  oOmectBa  (BbIOOpBL,  ONpPOCBI W JAPYroe),  yMEHHue
B3aUMOJCHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKH;



3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHICCKUM
MPUMEHEHUEM JTOCTUKEHUN HAYKH U JACSITEIbHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYYyIIIETO;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOEC OTHOIIECHHWE K MHPY, BKIIOYAs ICTCTHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MAaTEMAaTHYECKWe 3HAHUSA B
MHTEpecax 370pOBOro U 6€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
TIPY 3aHATHAX CIIOPTUBHO-03I0POBUTEIHLHOM IEITEIBHOCTHIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HApaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYPhl, TIOHNMAHUE BIIASHHSI
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpYXaromel cpepl, IIaHUPOBAaHUE TIOCTYNIKOB W OIICHKH WX BO3MOJKHBIX
MOCJIEICTBUM JJIsl OKPY KalOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HAyKHW KaK cepbl 4eTOBEUCCKOM IeATETLHOCTH, STANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBHIIN3AINH, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHYECKOU
KyJIbTYPOU KaK CPEeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEILCKYIO JIEATeTLHOCTh HHANBUAYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI



ITo3HaBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe AeHCTBUS

ba3oBble 1ornyeckue aeficTBusA:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs MIOHATHUI, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 111 0000ILEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTbH U  NPEoOpa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEINIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHSI
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHns Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHAaHTOB PELIEHUs, BHIOMpPATh HanboJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabcKue 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKU HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,,  (PUKCHpYIOIIME  NPOTHUBOpEYHe,  MpoOlieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3NLIAIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SIBICHMS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMIPOLIECCa, A TaKKE BbIABUTAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBJIATH Je(UUUTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX /JIi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;



CTPYKTYpUpPOBaTh MH(GOPMALINIO, MPEICTABIATh €€ B pa3IUYHBIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKi;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs II0 XOIy pELIeHUs 3aJayu,
KOMMEHTUPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXKJ1aeMOMl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHnsl, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS

Camoopranuzamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI VI HEIOCTUKEHUST PE3YJIbTATOB JIEATEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NeATEeITLHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisiTh



BUJIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yabTaT padoThI, 0000IIaTh
MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboThl (0OCYXmeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YI€HAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUAMH CTEPEOMETPUU TPHU
pEIIeHNH 3374 U TIPOBEJCHIH MaTeMaTHIECKUX PAcCyKICHUM;

e TPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CICACTBUSA W3 HUX MPH PEIICHUU
T€OMETPUYECKHX 3a]1a4;

e KJIAcCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TMOHATUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO paclmo3HaBaTb OCHOBHBIE BHUIbl MHOTIOIPAaHHUKOB (Tpu3Ma,
nupamuaa, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBAHHUS  JUIS
KJIacCU(UKaIINH,

e CBOOOAHO ONEpUPOBATH  IOHATUSMHU, CBSA3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieabHOE, LEHTPAIbHOE " OpPTOrOHAJILHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTh, BHIMOIHATEH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOI'PAHHUKOB PA3JIMYHBIMU METOIAMU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOMIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
nupamMuza), TCOMETPUYECKUX TEN ¢ TpUMEHEHnEM HopMyIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh Y INIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

e CBOOOJIHO OIEPUPOBATH TMOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HaJl BEKTOPAMU;



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIEHHN U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSS U3BECTHBIE METOIbI IPH
pELICHNH MaTEMaTUYECKUX 3aJad MOBBIILIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

IPUMEHATh IPOCTEHIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpPa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTekax U pUCyHKaX;

IPUMEHATh [OJYYEHHBIE 3HAHUS Ha [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIEC MOHATUS B
npolecce TMOWCKAa pEeUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oO0yyaromuics HayquTCst:

CBOOOJHO OMNEPUPOBATH IMOHATHSMH, CBS3aHHBIMH C IHJIMHIPHYICCKOM,
KOHMYECKOW U CHEepUyYecKOl TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

OTIepUPOBATh MOHATHUAMH, CBI3aHHBIMH C T€JIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSICHATH CTIOCOOBI MTOTYYECHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATh B3aUMHOE PaCIIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHUS,
O0BEMBI M TIIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3AaHHBIMA C KOMOWHAIMSIMU TEI
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaIlCHUS;

BBIYUCIISATH COOTHOIIECHUS MEXKY TUIOMIAIIMUA MIOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TET;

n300pakaTh u3y4aembie (UTYPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BpPAIlICHUS;



W3BJICKaTh, WHTEPIPETHPOBATH W MPeoOpa3oBhIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJTHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh TeOMETPUUECKHUE 3a/1a4d Ha BRIYUCIICHHUE YTJIOB MEKTY PSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUMA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPHU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOHATh M300paX€HUsI MHOTOIPAHHUKOB U TeJl BpAIllCHUS MpU
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHusl moo0us;
CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB M TEJ BpAILCHUS: CEUCHUS LWIMHIIPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YEPE3 BEPIINHY), CCUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TOCTPOCHHS CEUECHHI: METOH CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

MPUMEHSTh TeoMeTpuYecKre (AKThl JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralluX HECKOJIbKO IIaroB pEIICHUs, €CIH YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOM U HESIBHOM (hopMme;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHH H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITH IMOJy4YCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIIU3UPOBATH
U OIIEHUBATh peajbHble CUTyallud, MNPUMEHSITh H3YyUYCHHBIC MOHSTHUS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEANIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOJIb30BaHUEM
TEOMETPUYECKUX TOHATUA ¢ TEOopeM, arrmapata anreOphl, periaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUYECKUX
BEJINYUH,;

UMETh TpEeACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE https://resh.edu.ru/
4 IleprieHAMKYAAPHOCTD MPAMBIX U o5 https://www.yaklass.ru/
IUIOCKOCTEN B POCTPAHCTBE
VTl U paccTostHUS 16 https://m.edsoo.ru/7f414736
MHororpanHuku 7
BekTopsl B IpocTpaHCcTBE 12
3 [ToBTOpenue, o6odIIEHNE 1 5 9
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
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