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COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajielibHble M CKpelluBaromuecss mnpsmble. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapanienbHOCTh IPSAMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE: NapajlielbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPSIMBIX, IAPAJUIENBHOCTh IPAMON
U 1uiockoctu. [lapannenbHoe W LEHTpalbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcHOBHbIE CBONCTBa MapajiebHOIO MpPOEKTUpoBaHus. M3o0pakeHue
buryp B mapajyuiesibHONW MPOEKIHUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMH, YTOJ
MEXKIy MNPSMBIMU B IIPOCTPAHCTBE. [lapaiienbHOCTh TIIOCKOCTEN: MapajuiebHbIe
IIJIOCKOCTH, CBOMCTBa [apaijIeIbHBIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha TUIOCKOCTH: TETpajap, MNapajulelenumnesn,
IMOCTPOCHUE CEUYCHUU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIICHIUKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIIEIBHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TeOopeMa O NpsAMOU
NEPIEHANKYJIAPHOU IIJIOCKOCTH. OpTtoronainbHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM [0  IJIOCKOCTH,  MpoeKkuus  GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepneHIuKyIspax.

VYrael B NPOCTPAHCTBE: YroJa MEXAY IPSAMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yroJj, JUHEWHBIN YroJl ABYTPAHHOTO yryia. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIbI.
CBoiiCTBa IUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYI'PAaHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJIa.

MHOrorpaHHuKu

Buapsl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. IIpu3ma: n-yrosbHas
npu3Ma, npsmasi 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIM — MAPAJUIEIENUIIEN W €r0  CBOMCTBA.
Kparuaiimine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Dilnepa.



ITpoctpancTBeHHas Teopema Iludaropa. Ilupamupa: n-yroiapHas nDUpaMuiaa,
npaBwibHas U yceu€HHass nupamuzabl. CBoiicTBa péGep M OOKOBBIX T'paHel
IIPaBUJIBHOU nupamuiel. IIpaBuibHbIE MHOTOIpAaHHUKH: IIPaBUJIbHAS IIpU3Ma U
[IpaBWIbHAs IHpaMUIA, [PABUJIbHASA TPEYrojbHAs INUpaMUIAa W IPaBUIIBHBIN
TeTpa’ip, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTad3p,
JOJEKadIp U UKOCADIP.

Boruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M IIOJHOM IOBEPXHOCTH MPSIMOW MPU3MBL,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABHIBHOW MHUPAMUIBI,
TeOpeMa O IUIOIIAAN YCEYEHHON TMPAMUIBI.

CuMmMmeTpuss B HPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  MPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOIOI'DAaHHHMKE: CHUMMETpUs
napajuiejenunesa, CUMMETPUS IPAaBWIbHBIX IPU3M, CHUMMETpHUs IPaBUIBHOU
IAPAMHJIBL.

BexkTophbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTHUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
yucyo. CBoWCTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonaTe xKoMIuTaHapHbIE BEKTOPBIL. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmwiio mnapamienenunena. Teopema O pas3ioKEHUM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATaMHM BEKTOpa M
KOOpJIMHAaTaMU TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE IPOU3BEICHUE

BEKTOPOB.
11 KVIACC

Tesa Bpalmenus

[MonsiTus: IWIMHAPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTD,
chepudeckass TOBEPXHOCTh, OOpasymomme TOoBepXHOCTeH. Tema BparieHus:
IWIMHApP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxenue
chepsl M TUIOCKOCTH, KacaTelbHasi IIOCKOCTh K cdepe. M3o0pakenue Tten
BpalleHusl Ha TUIocKocTh. Pa3Béprka muiuHapa u konyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
OpsIMOYTOJIBHOTO Mapajienenunenaa M cienctsus u3 He€. OO0bEM npsAMoN u
HAKJIOHHOM MPU3MBI, HWJIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mIapa M MIapoOBOTO
CerMeHTa.



KomOunanuu Ten BpamieHus U MHororpaHHukoB. [Ipu3ma, BhnucaHHas B
WINHAP, ONHMCaHHas okojio mwiuHapa. Ilepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMHCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WJIU TEJO
BpallCHUS.

[Tnomaas MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ dJacTei.
[Tonobue B mpocTtpancTBe. OTHOIEHHE OOBEMOB, ILIONMIANCH ITOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mogodusi, romoteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIEHUS: CEYEHUS IIUIUHIpa
(mapaJyienbHO W MEPNEHAUKYISIPHO OCH), CEUYEHHUsI KOHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YEPE3 BEPIIMHY), CEUEHUS 1Iapa, METO/Ibl IOCTPOCHUS
CEUYEHUI: METOJ| CIJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH TUIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauun Haja BekTopaMu. BektopHoe
YMHOX€HHE BeKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. lIpsMoyronbpHas
cucTeMa KoopAuHaT B mpocTpancTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBI METOJA MPU PEHICHUU T'€OMETPUYECKUX
3a/1a4.

JABUKEeHHsSI B MPOCTPAHCTBE

JBuxenus npoctpancTBa. OTtoOpakenus. [[BuykeHUs U paBeHCTBO (uryp.
OO6mme cBolicTBa JBW)XKEHUW. BuIbl [IBWXKEHUN: TMapaulesibHBIM MEepeHoc,
LHEHTpaJbHas CUMMETPUS, 3€pKajlibHasi CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIIMTaHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO O0YJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00IecTBa,  NPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Npoleayp TPakKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHue
B3aUMOJICHCTBOBaTh C COI[MAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTM4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYash 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJa4, PEIICHUN, PacCyKICHNUH, BOCIPUUMUYHBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J10pOBOT0 U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 30pOBBIO (3JI0pPOBOE THUTAHHE, COANTAHCHPOBAHHBIA PEKHUM 3aHITHH U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOM €SI TENBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
paznuyHbiM  cepam  MPOPECCHOHAIBHONW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKON HaIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COLUAIIbLHON
Cpelbl, OCO3HAHUE III00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPoOIieM, OpUCHTAIUS
HAa TPUMCHCHHE MAaTEMAaTHYCCKHUX 3HAHWK UIA pelieHus 3a7ad B 00JacTu
OKpY>Kalolllel cpelpl, IUIAHUPOBAHUE IIOCTYIIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIsl OKPYKAIOIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKW W OOIICCTBEHHOM  IPAKTUKH, TIOHUMaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeloBEUeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTUSIT M 3HAYMMOCTH JUIsl DPa3BUTHUSL LMBUJIU3AIUU, OBJAJCHUE SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll KakK CpEJCTBOM IO3HAHHS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U HCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHJVMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE yYeOHbIe 1eHCTBUS

ba3oBble Jjoruyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOIICHUW MEXAY MOHATHUSAMHU, (POPMYJIHPOBATH
onpeeneHusl MOHATHM, yCTaHaBIMBATh CYIECTBEHHbIN MPU3HAK KJIAaCCU(PUKALIUU,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIHpPOBaTb M  MpeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, €IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHI;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENIBHO J10KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh CrMoco0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIlEHHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA € y4E€TOM
CaMOCTOATENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbcKue 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHl KaK WCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMyupoBaTh  BOMPOCH,  (PUKCHPYIOUIUME  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHHUS, MPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOTO  HAOJIOEHUS, MCCIEIOBAaHUS, OLIEHUBaTh  JTOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH JACHUIIMTHI HHPOPMAIUK, JAHHBIX, HECOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJIS pEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATh HH(OPMAIMIO PA3IUYHBIX BUIOB HU
dbopm npeacTaBiIeHuUS;

CTPYKTYPUPOBaTh WH(POPMAIIMIO, TPEICTABIATh €€ B PA3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpaduecK;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIEHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIEe YHHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJauH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOM TEMBI,
npoOJjieMbl, peIIaeMoil 3ajadyd, BBICKA3bIBATh UJEH, HAIEJICHHbIE Ha TOUCK
pelIeHusl, COIMOCTABIISATh CBOU CYXKACHUSA C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIe0BaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MpEe3eHTAMU U OCOOCHHOCTEN ayAUTOPUH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IH2



COCTaBJISAThH IUIaH, aJITOPUTM PEUIECHUs 3aJa4l, BBIOUPATh CIIOCOO PELICHHUS C
y4€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUM C Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh  HABbIKAMU  TO3HABATEIbHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISL Tpolecca M pe3yjbTaTa penieHus
MaTeMaTUYECKOH 3aJ1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTbh KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUS WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeJILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl MpU pEHIeHUH Y4YEOHBIX 3aJay, MPUHUMATh 1EJb COBMECTHOM
NEATEeIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXJaTh MPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHoOBBIX Gopmax paboTel (0OCyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb paboOThl W
KOOPJAUHUPOBATh CBOM JACHUCTBHUS C JPYrMMH YJ€HAMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJaja B OONIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

MNPEIAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOyJaroniuiicst Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTUSMH CTEPECOMETPUU TIPHU
pelIeHnH 3aa4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKIACHUM;

e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIUMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBA3AHHBIMU C yrjiaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXAYy NPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbI MHOIOTPAHHUKOB (IpU3Ma,
nupamMuza, NpsSMOYTOIBHBIN MapaieNenumnes, Kyo);

e KJIAaCCU(PUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEPUPOBATH  TMOHSTUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAaHHUKOB TJIOCKOCTBIO;

e BBITIOJIHSTH napajjiebHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA IIIOCKOCTh, BBIIOJHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJHSIThH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BH/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKHUX TeJ C TPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CAMMETPUSI B MPOCTPAHCTBE, LEHTP,
OCb M IUJIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH,

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUA U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIWYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEIICHUN MaTeMaTUYECKUX 3ajay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIC CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
mpoiiecce IMOMCKa pelieHUus MaTeMaTU4ecKd  CcPopMyJTUpOBAHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYaIlMM Ha S3bIKE T€OMETPHUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara anreOpbl, pemath MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXK/IEHUEM T'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TEOMETPUHM KaK
COCTaBHOM 4acTu (yHAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca oOyJaroniuiicss HAy4IuTCs:



CBOOOJHO OIEPUPOBATH IOHSATHUAMHM, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYEeHHUS;

ONEepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TEJIAMH BPALICHUS: LIUIMHIPOM,
KOHyCOM, c(epoii 1 mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHyC, cdepa W 1wap) u
OOBSICHATH CIIOCOOBI MOJIYUYEHHUS TEJ BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOkKEHUE C(Eephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHMS,
00BEMBI U TUIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIICHHUSA,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUMCIISITH COOTHOLICHHS MEX/Ty IUIOIIAIIMU ITOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TEI;

n3o0paxaTh wu3yyaeMmble (UTYpPHI, BBITOJHITh (BBIHOCHBIC) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHUS;

U3BJIEKAaTh, HHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJIHO ONEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OINEpAllUK HAJl BEKTOPAMU,

3a]1aBaTh IUNIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peliaTh reOMeTPUUYECKHE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUNA OT TOYKM [0 IJIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELLICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMM C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHMUI;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapaJuIEIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOpa3oBaHUs MOA00US;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB U TE€J BPALICHUS: CEYEHUsS LMIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuiebHble
OCHOBAHMIO U MPOXOSALIUE YEPE3 BEPIUUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMI: METOJ CJEIO0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH INIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHUs] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIAroB pELICHUs, €CJIM YCIIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelarh 3aJa4d Ha JI0Ka3aTelabCTBO MAaTEMAaTHYECKHMX OTHOIIEHUH U
HAaXO0XKJIEHUE TEOMETPUUYECKUX BEJINYUH;

IPUMEHATH MPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPABHUBATD,
AHAIIM3UPOBATDH U OLICHUBATH PEAJbHBIE CUTYALIUU, IPUMEHITh U3YYECHHbBIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PELICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIHUPOBATH
peallbHBIE CUTYAalMU Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUECKUX IIOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYCCKUE 3a/layd, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHUKyYIAPHOCTD NPSAMBIX U
IJTOCKOCTEH B MPOCTPAHCTBE

VYIIIBl ¥ pacCcTOSHUA
MHOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4yacoB

Bcero

23

25

16

12

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KIIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Ananutndeckas reoMeTpuia

[ToBTOpEeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpareHus

[Tmomany moBEpXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxeHus

[ToBTOpeHue, 06061IeHNE U
CHCTEMATU3ALAs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl
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