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COAEPKXAHME OBYUYEHUASA

10 KUIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuH. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacmoyioKEeHHEe MNpsSMBIX B IPOCTPAHCTBE: IMEPECEKANOIIUECS,
[apajulesIbHble M CKPEIIMBAIOIIMECH IpsAMble. [Ipu3Haku CKpemMBarOIIMXCS
npsAMbIX. [lapajuiebHOCTD NPSIMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: IapauleIIbHbIC
IpsAIMBIE B IIPOCTPAHCTBE, NAPAJUICIIBHOCTh TPEX MPAMBIX, [1APAIICIbHOCTD IIPIMON
u 1ockoctu. [lapamiensHoe M UEHTpaIbHOE NPOECKTUPOBAHHUE, H300paKeHHUE
¢uryp. OcHOBHBIE CBOIWCTBa NapaUIENBLHOTO MpoeKTHpoBaHus. W300paxkeHue
¢buryp B mapamienbHONM NPOEKUUHU. YTJbl C COHAIMPABICHHBIMH CTOPOHAMH, YIoJ
MEXIy INpsAMBIMU B IIPOCTpaHCTBE. [lapaiieapHOCTh IUIOCKOCTEH: MHapalieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IJIOCKOCTH: TETpadap, Mapajuleenumne],
MMOCTPOECHUE CCUCHU.

IleprieHIUKYJISAPHOCTh MPSIMON U IUIOCKOCTH: IEPIECHIUKYJISPHBIEC NPSAMBIEC B
IIPOCTPAHCTBE, MPSAMBIE IAPAJIIEIBHBIE W IEPIECHIUKYJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIECHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O IpsIMOH
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHAE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
OpsIMOM 10 TUIOCKOCTH, MPOEKIHsS (UTYphl Ha IUIOCKOCTh. [lepneHnuKyIsspHOCTb
IIJIOCKOCTEN: IPU3HAK IEPIEHIUKYJSIPHOCTU JIBYX IUIOCKOCTeH. Teopema o Tpéx
MEPIEHIUKYIISIPAX.

Yriel B IPOCTPAHCTBE: YroJl MEXAY NPAMOM M IIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JINHEMHBIA YrOoJ ABYTPAaHHOrO yriia. TpEXTrpaHHBIM U MHOTOTPAHHBIE YTJIbI.
CBolicTBa IVIOCKUX YTJI0B MHOIOTpaHHOro yria. CBOMCTBA IUNIOCKUX M JIBYI'PaHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yTJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, MpsiMasi ¥ HAaKJIIOHHAsl MPU3Mbl, OOKOBas M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapaienenunen, TpsAMOYTOJIbHBIN NTapaJUICICIUIE] U ero cBorcTBa. KpaTyaimue
IyTH Ha IOBEPXHOCTHM MHororpaHsHuka. Teopema Oiinepa. IIpocTtpaHcTBEHHas
teopema Iludaropa. [lupamuna: N-yroapHas nupamuaa, NpaBUIbHAS U yceUEHHAs
nupamuasl. CBoiicTBa peéOep M OOKOBBIX TpaHEd NpaBUIBHOM MUPAMHJIBIL.
[IpaBriibHBIE MHOTOIPDAHHUKM: INpPABUJIbHAs IPU3Ma W IIpaBWIbHAsA IUPaMHUJA,
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NpaBWIbHAs TPEYrojbHas MUpaMujia U NpaBUIbHBIA TeTpasp, KyO. [IpeacraBnenue
O MPaBWJIbHBIX MHOI'OTPAaHHUKAX: OKTa3Ap, NOACKAdIp U UKOCABP.

BblunciieHne 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHai M, YIJIbI.
[Tnomans OOKOBOW NOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSIMOU MPHU3MBI,
IJI0IAa/Ib OCHOBaHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH HpsiMoil mpu3mbl. [Lnomaas
OOKOBOIl TMOBEPXHOCTHM U MOBEPXHOCTH NPABWIBHOM MNHUpaMuAbl, TEOpeMa o
IJIOIIAIA YCEUYEHHON TUPAMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE.  DJIEMEHTHl CUMMETPUM  MPABUIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHs B NPABUIBHOM MHOTOIPDAHHUKE: CHUMMETPUS
napajulelIenunea, CHMMETPUSA TPABUIBHBIX IIPU3M, CHMMETPHUS TNPABUIBHON
IIAPAMUIBI.

BekTOopbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBIE, COHAIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIpPAaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSL C BEKTOPAMHU: CIIOKEHHE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcino. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBAa YMHOKEHHMSI BEKTOpPa Ha YHCIIO.
IToHaTHEe KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamwienenunena. TeopemMa O pa3’IoKEHUHM BEKTOpa IO TPEM
HEKOMIUTaHApHBIM BeKTOpaMm. [IpsmoyronbHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. CBsA3b MEXKIy KOOpAMHATaMU BEKTOpa M KOOPAMHATAMM
TOYEK. YT0JI Mexk1y BekTopamu. CKalasipHOE NPOU3BEICHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTua: UMIMHIpPUYECKAass MOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, OOpa3zyolue MnoBepxHocTed. Tenma BpalleHUS:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosioxenue chepbl
U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cepe. M300pakeHue Ten BpalleHUs Ha
ockocTH. Pa3BépTka nununapa u konyca. CUMMeTpus cepsl U 1mapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Tein. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajienenunenaa u ciueactsus u3 He€. OO0bEM mnpsamoill u
HAKJIOHHOM MPU3MBbI, HWINHIPA, MUpaMHuIbl U KoHyca. OO0BEM IIapa ¥ 1IapoBOTO
CerMEHTa.

KomOunanuu Tten BpaiieHuss U MHOTOrpaHHukoB. [Ipu3ma, BmnucaHHas B
IWIMHApP, OIHUCaHHas oOKoyio LwiuHipa. llepeceyenune cdepbl u mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOrOrpaHHuUKa,
OMHMCAHHOIO OKOJIO cdepbl, cdepbl, BIMCAHHOM B MHOTOTPAHHUK WM TEJO
BpalllCHUS.



[Tmomane MOBEPXHOCTH HHMJIMHAPA, KOHyCa, IUIOMAab chepbl M €€ YacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpasoBanue mnomoOusi, romorerus. Pemienue 3amay Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne cedeHnil MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEYEHUS IUIUHAPA
(mapayyieTbHO W MEPICHAMKYISIPHO OCH), CEUYCHHS KOHyca (MmapaljieiabHble
OCHOBAaHHIO W MPOXOJAIINE Yepe3 BEPIIMHY), CEUYCHHS I1apa, METOJbI MOCTPOCHUS
CEUEHMI: METOJ| CJIEIOB, METOJI BHYTPEHHErO0 MPOCKTUPOBAHUSA, METOJ MEpPEeHOCa
CEKYyLIEH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

BekTtopsl B ipocTpancTBe. Onepaiiy HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOI'O0 YMHOXEHHUS. [IpsiMoyToibHast cucTeMa KOOPJAUHAT
B mnpoctpaHctBe. KoopauHaTel BekTopa. PasinokeHue BekTopa 1o 0Oasucy.
KoopanHaTHO-BEKTOPHBIA METO IPU PELICHUN T€OMETPUUECKUX 3aa4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBmwxkenuss mpoctpanctBa. OtoOpakeHus. J[B>keHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHWH. Buasl JBWKEHUN: TapauieNbHBIA IEepPeHocC,
LHECHTPpAJIbHAs CUMMETpPUS, 3€pKaJIbHasi CHMMETPHS, MHOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus monobus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHA  POCCHUUCKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoIleAyp TPaKJIaHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakJIaHCKOW UICHTUYHOCTH, YBOXKECHUS K
MPOILLIOMY M HACTOSILIEMY POCCUICKOW MAaTEMAaTHWKH, HEHHOCTHOE OTHOILIEHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHHH B JAPYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH M JICSTEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) acTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, PACCYKICHU, BOCIPUUMYUBOCTh
K MAaT€MaTUYECKHAM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
WHTEpecax 3JI0pOBOTO U 0e30MmacHOTro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHUH U
OT/IbIXa, peryispHas ¢u3ndeckass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHKE
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBHOM JEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaM  TPOPECCHOHATBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu30oBBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHHI0O U
caM0OOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOe BOCTIUTAHME:

cOPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYPhl, TIOHUMAHUE BIUSHHUS
COLIMATbHO-?KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUESHTAITHS
Ha TPUMCHEHHE MaTEeMAaTHYECKUX 3HAHWUW IS pelieHusl 3amad B o0JacTu
OKpY’)Karolel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB W OIICHKH HUX BO3MOXXHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKh Kak c]epbl 4enoBEeYeCKOW MesTeTbHOCTH, 3TArloB €&
pa3BUTUA M 3HAYUMOCTH JUIsI Pa3BUTHS LMBUIU3AIUMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKXM W MaTeMaTU4YeCKOM KyJIbTypOH Kak CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA

ba3oBrble 1oruyeckue qeicTBUA:

BBIBJIAITD U XAPAKTEPU30BATh CYILECTBCHHBIC IPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TMOHSTHI, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIIpEJICIICHHs] IOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN NMpPU3HAK KJacCU(HUKaALUH,
OCHOBaHUS /17151 000OIIEHHS U CPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (OpMyJIHpOBaTh U  NPEOOpPa3OBBIBATh  CYXKICHHS:
yTBEpAUTENbHbIE U OTPULIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEUMS
B (akrax, JaHHBIX, HAOJIOJACHUIX U YTBEPKIACHUSX, Mpejaratb KpUTEpUH IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUHI;

JieJaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYECHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENIBHO JA0KA3aTENbCTBA MATEMATHUECKNX YTBEPKICHUM
(mpsiMBbI€ U OT MPOTUBHOT'O), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;



BBIOWpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIlEHHUs, BbIOMpaTh Hauboliee MOAXOASIMUA € y4E€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrblie uccienoBare/ibcKkue AeHCTBUSA:

WCITIOJIb30BaTh BOIPOCHI KaK WCCIENOBATEIbCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apTYMEHTHPOBATH
CBOIO MO3UIIMIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITCIIBHO CITIAHUPOBAHHBIA SKCIICPUMEHT, HCCIICIOBAaHUE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMHU, SIBJICHUSIMU, TIPOLIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IMPOIEcca, a TaKKe BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nunpopmaumeii:

BBIIBIIATH ACHUIINTHI MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a9H;

BBEIOMpATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (PopMmax,
WTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEITLHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE HeiCTBUSA

Oo0menue:

BOCIIPUHUMAThL U (POPMYIIHPOBATH CYXKJACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
eI IMHnu 06IIICHI/I$I, SICHO, TOYHO, TI'PaMOTHO BbIpaXXaTb CBOKO TOYKY 3pCHI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaTb ITOACHCHHIA IIO0 XOI[y peH_IeHI/IH 3aJa4u,
KOMMEHTHPOBATH ITOJyYEHHBIN pPE3yIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOIl TEMBI,
HpO6J’I€MBI, pemaeMoﬁ 3aJa4yu, BBICKAa3bIBaThb MHWJACHU, HALCJICHHBIC Ha IIOHUCK
PCHICHUA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXIACHUAMHU [JPYIHX Y4YaCTHHKOB
nuanora, oOHapy>KUBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKECHUS;



MPEACTABIATh PE3YIbTAaThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3ajay
MPEe3eHTAlMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbIE YHHBeEpcaJbHbIe YueOHbIE 1eliCTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33Ja4ud, BEIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BApUAHTHI pEUICHUH C Y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIa/JeTh  HABBIKAMH  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0amMu CcaMONpPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peHIeHUs
MaTeMaTHUYECKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaHJICHHBIX OIMHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBHUE PE3yIbTaTa LN U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTIKECHUS WIJIH HEIOCTHKCHUSI PE3YJIhbTATOB JIESATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eATEJILHOCTD:

MOHUMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paGoThl TpU pemieHMH Y4eOHBIX 3aJad, MNPUHUMATh LeJdb COBMECTHOMU
JeSTeNbHOCTH, TUTAHUPOBATh OPTraHU3alMI0 COBMECTHOW DPAaOOTHI, pacmpenessTh
BUJIBI pabOT, JOTOBApWBATHCS, OOCYX JAaTh TMPOIECC W Pe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIC), BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH UJE€HAMHU KOMAaHJbI, OIICHHBATh
KauecTBO CBOETo BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicsi HAyduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TMOHSTUSAMH CTEPEOMETPUU TIPHU
pEelIeHNH 3a7a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKIACHUN;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEJACTBUS M3 HUX IPHU pPEHICHUU
T€OMETPUYECKUX 3a/1a4;



KJIacCU(PHUIMPOBATh B3aMMHOE PACTIONOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO  OINEpPUPOBATh TMOHSATHUAMH, CBS3aHHBIMM C yrJaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIYy MNPSIMOMl U
IJI0CKOCTHIO;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHKOB (MpHU3Ma,
nupamMua, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

KJIacCU(UIIMPOBATh ~ MHOTOTPaHHUKH,  BbIOMpas  OCHOBaHUA  JUIS
KJ1accuuKaluu;

CBOOOJIHO  ONEpPUPOBATh TMOHSATUAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHSATh napajieibHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MJIOCKOCTh, BBIMOJHATh U300paKeHUST QUTYP
Ha [JIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATh  IUIOIIAQAM  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TMpu3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJ C TPUMEHEHHEM (HOpMYII,

CBOOOJIHO OIEpUPOBATH MOHATUAMHU: CUMMETPUSL B IPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
uryper;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATD IEUCTBUS HAJl BEKTOPAMU;

pemiath 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOILICHUNW U
HaxO0XXJICHUE T€OMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIC METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,;

MPUMEHTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, NPEOOPa30BBIBATh W UHTEPIPETHPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCYHKaXx;

MPUMEHTh TOJIydYEHHbIE 3HAHHUS HAa TMPAKTUKE: CpPaBHUBAThb U
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSTh HU3yYCHHbIC MOHSATHUS B
mpoliecce IOMCKa pelIeHUusT MaTeMaThyecku CcQOpMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pPEAIbHBIE CHUTYallMd Ha SI3bIKE T€OMETPHH,
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HCCIIEIOBATh MMOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUI U TeopeM, ammapara ajireOpbl, peliarh MpakTUYECKUe 3aayH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca o0y4aronuiics HayIuTcs:

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYIECKOM,
KOHHYECKONM U c(hepuyecKor MOBEPXHOCTSAMHU, OOBICHITH CIOCOOBI
MOJTyYeHUS;

ONEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILICHUS: [TUIUHAPOM,
KOHYyCOM, cpepoii u mapowm;

pacno3HaBaTh Teia BpamieHus (UWIMHAP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJTYYECHHUSI TEJT BPAIllCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyioskeHne chephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TENl BpaIlCHUS,
O00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BpaIlCHHS,
r€OMETPUYECKUX TeJI C TPUMEHEHUEM (hopmyIr;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU TeJ
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy U
OMMUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHASI B MHOTOTPAHHUK WA TEJIO
BpaIICHUS;

BBIYUCIISATH COOTHOIICHUS MEXY IJIOMIAIIMU MIOBEPXHOCTEH 1 00bEMaMU
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHITH (BBIHOCHBIC) TUIOCKHE
YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHIl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEpAIliy Ha/l BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;
peniaTb reOMeTPUYECKHE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXKIY MPSMbIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSHUM OT TOYKM JIO IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUY;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JBUYKEHU;
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BBIMIOJHATh M300paKEHUSI MHOTOIPAHHUKOB U TeNl BpAIICHUS MpU
napajuieIbHOM [EPEHOCE, LEHTPAIbHOM CUMMETPUH, 3E€PKaJbHOU
CUMMETPHH, MIPU MIOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB WM TEJ BpAIEHUS: CEUCHUs IUITUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuieNbHbIe
OCHOBAHHUIO ¥ IPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 11apa;
HCIIOJB30BaTh METO/Abl TOCTPOCHMSI CEUEHHIl: METOJA CJIEAO0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUYECKUE YTBEPKICHHUS;

MPUMEHSTh TeOMETpUYECKre (PaKThl JJIsi PELICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIaralmlinX HECKOJIbKO IaroB pEIICHUs, €CIH YCIOBUS
NpPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopMme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHUYECKUX OTHOLICHWN H
Hax0XJICHUE T€OMETPUUECKUX BEJIUYHH;

MPUMEHSTH MPOrPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHATh  TIOJIyYEHHbIE  3HAHUS HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH PeaIbHBIE CUTYaAllUU, TPUMEHATh NU3YUYCHHbIC
MOHATHS, TEOpPEMbl, CBOWCTBA B TMpoIlecce IOWUCKAa  peIIeHUs
MareMaTudecku  cHOpPMYJIUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIC
MOAENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
Hax0XXJICHUEM F€OMETPUUYECKUX BEJIMUUH;

MMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTu GyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuyecTBO 4acoB
Ne HanmenoBanune

n/ pa3jesioB U TeM Bcer Konrposbasl  IIpakTHyecku
I NMporpamMmbl 0 e padoThbl e padoThbl

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypcsl

B
BEJICHUC B 93 1
CTEPEOMETPHIO

Bzanmuoe
PacIo0KEHUE
MPSIMBIX B
MIPOCTPAHCTBE
[TapannensHOCTH
MPSIMBIX U
IUIOCKOCTEM B
MIPOCTPAHCTBE
[lepnenaukynsipHOCT
b MPSAMBIX 1:1 o5
IUIOCKOCTEM B

MPOCTPAHCTBE
VYTIIbl ¥ paccTosHUA 16
MHororpaHHuKu 7

Bekrtopsl B 12
IIPOCTPAHCTBE

[ToBTOpEHME,
000011IeHNE 1
cucTeMaTH3aIus
3HAHUM

OBILEE KOJIMYECTBO
YACOB I10 102 6 0
[TPO'PAMME
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11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMmmMbl

AHanutuyeckas
reomMeTpus

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aIH
3HAHWI

O06BéM
MHOTOTPaHHUKA
Tena BpameHus
[Tnomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tell

JBrokeHust

[ToBTOpEHME,
o0o0meHue n
cucreMarmui3anus
3HAHUU

KogunuecTBo 4acoB

Bcero

15

15

17

24

17

KonTpoJsbHble
padoThI

13

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(undgposbie)

o0pa3oBaTte/ibHbIE

pecypchl
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