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IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPpocTpaHCTBO. 1lonATHe
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJlIeIbHbIE U
CcKpemuBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSMbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
INPSAMBIX, IAPALICIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ MW LEHTpaJIBbHOE
IPOEKTHpPOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApaIeIbHOTO TPOEKTUPOBAHMSL.
N300paxkenne Guryp B mapauieIbHOW MPOEKIMH. YTIIBI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI
MEXy IpPSAMBIMU B IpoCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM: NapauleibHbIE INIOCKOCTH,
CBOMCTBA MapaJuIeNIbHBIX MJIOCKOCTEH. [IpocTeiiime mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TETPa’p, NapajuIeIeIUIe], IOCTPOECHUE CEUEHUI.

IlepneHuKyIsIpHOCTH IPSAMOM M IUIOCKOCTH:  IEPHEHIMKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUIEIbHBIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKyIssp U HaKJIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYphl HA IIIOCKOCTb.
IlepneHAUKyYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKOocTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBIN yIoJl, JIMHEWHBIN
yroi JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YTJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipm3ma: n-yroiapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNinel W ero cpoWcrBa. KparTyaillime nyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpanctBeHHas Teopema Iludaropa. IMupamupa: n-
yroJibHasi TUpaMua, IpaBuibHas U yceu€HHast nupaMuibl. CBoiicTBa péOep u OOKOBBIX IpaHei
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYToIbHAs MUpaMKia U MpaBUWIbHBIN TeTpasap, Kyo. [lpencraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NJOAEKAdAP U UKOCADIP.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IPU3MBI, IUIOLIAJb OCHOBaHWM, Teopema o
OOKOBOM TMMOBEPXHOCTH TPsAMOI mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAIN YCCUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAHHUKE: CHUMMETpHUS MapajljiesIeNuIena, CUMMETPHUS
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABWIIBHON TUPaMUBI.

BekTopb! M KOOPAMHATEI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIC BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIefCTBUS C BEKTOpaMHU: CIOKEHHWE W BBIUMTAHHWE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHE BekTopa Ha uyucio. CBoiicTBa ciioxkeHUss BeKTOpoB. CBoiicTBa
YMHOKEHUSI BeKTopa Ha yucio. [lonaTtue koMmruianapHbie BeKTOpbl. [Ipu3Hak KoMIIaHaApHOCTH
Tpéx BekTopoB. I[IpaBuwio mnapauenenunena. Teopema 0O pa3aoKEHUH BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. [IpsMoyronpHas cucremMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl Bexktopa. CBsizb MEXAy KOOpAMHATAMU BEKTOpA M KOOpAMHATAMHU TOYEK. YTOII
Mex 1y BekTopamu. CKaasipHOE MPOU3BEICHIE BEKTOPOB.

11 KUIIACC

Tesa BpanieHus

[ToHATHS: UWIMHAPUYECKAsT IOBEPXHOCTb, KOHHYECKAash IMOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamleHus: HWIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxeHune Ten BpalleHUs Ha MIOCKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajenenunena u cueactsus u3 He€. OO0BEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KomOunanmu Tten BpameHHss U MHOrorpaHHUKoB. [lpu3ma, BmnmcaHHas B LMIHHID,
omucaHHas okoyo IumHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Inomanp MOBEPXHOCTH LWJIMHIpPA, KOHYca, Miomans cdepsl u e€ vacteir. [lomobue B
npoctpanctBe. OTHomieHWe O0O0BEMOB, IUIOMIAZe TMOBEPXHOCTEH  MOA00HBIX  uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAaHHHUKOB ¥ TeJ BpALICHUS: CEYCHUS LWIMHIpA
(mapayuiebHO W TMEPIEHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapajjielibHble OCHOBAaHHIO U
NPOXOJIAIINE Yepe3 BEepIIMHY), CEUYCHHS MIapa, METOABI IMOCTPOCHUSI CEUCHHI: METOJ CIIEIOB,
METO/i BHYyTPEHHETO IPOEKTUPOBAHUS, METO/]I TIEpEeHOCA CEKYILEH MITOCKOCTH.

BeKkTopbl M KOOPIAMHATHI B MPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. IIpsMoyrombHas cucreMa KOOpDAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM MeTOX MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBH2KEeHHS B IPOCTPAHCTBE

Jewxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OOmme
CBOWCTBA JABIKEHHH. BHIBI NBUKEHUIH: NapasieNbHBIA MEPEHOC, LEHTpaJbHAs CUMMETpPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u chepa
Olinepa.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYHEBHOT'O ITPEJIMETA
«'EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHckoe BoCIMTAHME:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJCHCTBOBATH C COLMAIBHBIMH HMHCTHUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu W JESATENbHOCThIO YYEHOrO, OCO3HAHHUE JIMYHOIO BKIJA/Ja B MOCTPOCHHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyXIEeHUH, BOCIHPHUUMUYHUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHBIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryispHas Gu3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEITbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpoECCHOHAIBHON JESITEIIbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW U €€ MPHUJIOKEHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu3OBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
M100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpHWEHTAlWs Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’KaloIlel Cpelibl, MIIaHuPOBaHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMaTHUKU U MaTeMaTHUYECKON KyJIbTYypOl Kak CPEJCTBOM MO3HAHMS MUpa,
TOTOBHOCTh OCYLIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U
B IpyIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC INPU3HAKH MAaTEeMaTUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHSATUSAMH, (OPMYITUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA i1 0000OuIeHUus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpOBaTh U MPEOOPa30BBIBATH CYXKJEHUS: YTBEPAUTEIbHbIE U
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeAsaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUMI;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIbCTBA MAaTEMATUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus y4yeOHOH 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMAUMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBUS:

HCIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYUE, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE U JaHHOE,
dbopMUpOBaTh THUIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMI0, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENEHO (POPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JI OTBETa Ha BONPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHIOB U  (QopMm
MPEICTABIICHHUS;

CTPYKTypupOoBaTh  WHGOpPMAIUIO, TPEACTABIATh €€ B pPa3IHYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMM TI0O CAMOCTOSTEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSMHU H IENISIMU
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIMUCBMCHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS 10 XOJy peUIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYy4YEHHBIN
pe3yibTarT;



B X0JI¢ OOCYXXKJIEHHS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYXKIA€MOH TEMBbI, TIPOOIEMBI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb HMACHU, HAILICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISITb CBOU
CYXJICHUSI C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JUANOra, oOHApyKMBaTh Pa3lInYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, JKCIEPUMEHTA, WCCIECIOBAHMs, MPOCKTa,
CaMOCTOATECIIBHO BBI6I/IpaTB (bOpMaT BBICTYIIJICHUA C y‘-IéTOM 3aga4 IMpPEe3CHTalMu U
0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pELIECHHUS 3ajauyd, BbIOMpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOLMOHATbHbI MHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeWCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH NPH PEIICHWH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBSICHITH MPUYHHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yJbTaTOB ESATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemeHnr y4eOHBIX 3a7ay, MPUHAMATh [EeJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpelenaTb BUIbl padoT, JOroBapuBaThcs, 00CYXKAATh
MIpoIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4IEHAaMH KOMaHJbl, OIIEHWBAaTh KaueCTBO CBOEro BKJaJa B OOMIMH NPOJYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kaacca 00ydaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHATHSIMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
IPOBEIEHUN MaTEMATUYECKUX PACCyKICHU;

® [PUMEHSATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
TE€OMETPUYECKUX 33]1ad;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIOIOKEHHE TPSMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIAMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacrio3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (Tpu3Ma, MUpaMuia,
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0);

e Kiaccu(UIUpPOBATh MHOTOTPAHHHKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(PUKAIIAH;

e CcBOOOJMHO ONEPUPOBATH TMOHITHSIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;



BBINOJIHATH HapaJlIeNIbHOE, [ICHTPAJIbHOE M OPTOTOHAJIBHOE MPOSKTHPOBaHUE GUTYp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHHUs (GUTyp Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YEpTe)XHM U3 PHCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh  IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHKOB (MpH3Ma, MHpaMH[A),
TEOMETPUYECKUX TeJ C IPUMEHEHNnEM (HOpMYIT;

CBOOOZHO ONEpPHPOBATh IMOHATHUSAMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OChb M
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPAaM M KOOpPAMHATAM B
HPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiath 3aJaud Ha JIO0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHMH M HaXOXK/ICHHE
TE€OMETPUYECKUX  BEJIMYMH, T[PUMEHSS M3BECTHBIE METOABl TPH  PEHICHHH
MaTeMaTHYECKUX 33]]a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPaMMHBIEC CPEACTBA M JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI ITPU PEIICHUH CTEPEOMETPUIECKHUX 3a/1a4;

U3BJIEKaTh,  NPeoOpa3oBbIBaTH M HWHTEPIPETHPOBATH  MHPOpPMALKIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, IMPEICTaBICHHYI0 Ha YepTeXax u
PHCYHKax;

NPUMEHATh TIOJIyYCHHBIC 3HAHMS HAa TPAKTUKE: CPAaBHUBAaTh M AaHAIU3UPOBATH
peaibHbIe CUTYalluu, MPUMEHSITh W3YYECHHBIC TMOHATHS B IPOIECCE MOMCKA PEUICHHUS
MaTeMaTU4eCK! CPOPMYITHUPOBAHHON MPOOIEMBI, MOACIHPOBATh pealbHbIC CUTYAIHU
Ha SI3bIKE TEOMETPUH, HCCIIEOBATh MOCTPOSHHBIE MOJAEIH C HCIOJIb30BaHHEM
TE€OMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemiath MPaKTHYECKHe
3aJ1auM, CBSI3aHHbIE C HAXOXKJICHUEM F€OMETPUICCKHUX BEITMUNH;

UMETh TPEJICTaBICHUSI 00 OCHOBHBIX JTallax pPa3BUTUS T'€OMETPHH KaK COCTaBHON
qacTH (pyHAaMEHTa pa3BUTHsI TEXHOJIOTHI.

K xoniry 11 kaacca o0ydaromuiicss HAyYUTCS:

CBO6OI[HO OIICPHUPOBATH IMMOHATHAMHU, CBA3AHHBIMHA C HHHHHHquGCKOﬁ, KOHUYECKON M
cepuieckoil MOBEPXHOCTIIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIEpUPOBATh NOHATHUAMH, CBA3AHHBIMHU C TEJIAMM BPAIICHHS: LWINHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Teja BpalleHus (LUIMHIpP, KOHYC, cdepa U map) U 00BACHATH CIIOCOOBI
MOJIYUCHUA TCJI BpalllCHUS

KJIaCCU(UIIMPOBATh B3aUMHOE PACIoI0KeHUE cephl U MIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00bEMBI U
IUIOLIAIM MTOBEPXHOCTENH MHOTOTPAHHUKOB M TEJ BPAIICHMS, TEOMETPUUECKUX TEI C
npuMeHeHueM popmyir;

CBO60}1HO ONEprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIYUCIIATE COOTHOMICHUA MCXKAY IIOIIaAsIMU HOBerHOCTeﬁ A 00BLéMaMu HOJIO6HBIX
TEN,

n300pakaTh HU3ydyaemble (UTYpbI, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB IPOCTBIX O0OBEMHBIX (GUTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS
TEJ BpAIllCHHUS;



U3BIIEKATb, WHTEPIPETHPOBATH u peoOpa3oBLIBATH nH(}OpMALIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYID Ha YepTexax u
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPalMK HaJl BEKTOPaMH;

3aJjaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMe KOOpAMHAT;

peliaTe TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXIY MPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMU C JBHWKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS NPH MapaJlIe]IbBHOM
MEePEeHOCe, EHTPAITBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHH, MPU TTOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB W TeJ BpALEHUS: CEUYECHHS IHIMHIpA
(mapamuieNnbHO W MEPIEHANKYJISIPHO OCH), CEUeHHS KOHYyca (MapajuiejbHbIe OCHOBAHHUIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY ), CEUCHUS 1I1apa;

UCIIONIb30BAaTh METObl TMOCTPOEHUSI CEUEHUM: METOJ CJEeI0B, METOJ BHYTPEHHErO
MIPOSKTUPOBAHUS, METO]T TIEPEHOCA CEKYIICH IIIOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPKICHHUS;

NPUMCHSTh TEOMETPUYECKHE (aKThl JUIS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOIaraoIuX HECKOJIBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMe;

pemathk 3aJa4d Ha JIOKa3aTeIbCTBO MATEMAaTHYCCKMX OTHONICHUM W HaXOXKICHHE
F€OMETPUUYECKUX BEJIINYMH;

MPUMEHSTh POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI TIPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMEHSTh TONy4YeHHbIE 3HAHUS Ha TPAKTHKE: CpPaBHHUBATh, aHAIM3UPOBATh H
OIICHUBATh PeajbHbIC CUTYAIlHH, IPUMEHSATh H3YUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUsT MaTeMaTH4ecKu CQOpMYITUPOBAHHON MPOOIEMBI,
MOJICTTPOBATh PEabHBIC CHUTYAIlUU HA S3BIKE TEOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPHUECKUX MOHITHI M TeopeM, ammapara anreOpsl,
penraTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUICCKIX BEITHYNH;
UMETh TIPEJICTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM KaK COCTABHOM
qyacTu (hyHJAaMEHTa Pa3BUTHS TEXHOJIOTHUH.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Konrponsnsie | Ilpakruveckue o0pa3oBaTejibHbIE
padoThI padoThbI pecypes
https://m.edso0.ru/8866¢c5c0
1 BBenenue B cTepeoMeTpuio 23 1 PDIII https://resh.edu.ru/
FOPAWT .https://urait.ru
B3anmHoe pacnionoxeHue npsMbIx B https://m.eds00.r/8866¢oc0
2 DOCTPAHCTE 6 1 POIII https://resh.edu.ru/
pocTp TOPAT https://urait.ru
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B https://m.eds00.r/8866¢oc0
3 DOCTPAHCTES 8 POIII https://resh.edu.ru/
pocTp TOPAT https://urait.ru
leDHeH ANy IDHOCTE TDAMALX I https://m.edso0.ru/8866c5c0
4 PICHAMKYIAD P 25 POII https://resh.edu.ru/
MIJIOCKOCTEHN B IPOCTPAHCTBE IOPAIAT https://urait.ru
https://m.edso00.ru/8866¢5c0
5 VYTl U pacCTOSTHUS 16 1 POUI https://resh.edu.ru/
FOPAMT .https://urait.ru
https://m.edso00.ru/8866¢c5c0
6 MHororpaHHUKH 7 1 POUI https://resh.edu.ru/
FOPAMT .https://urait.ru
https://m.edso00.ru/8866¢c5c0
7 Bekrtopsl B mpocTpaHcTBe 12 PO https://resh.edu.ru/
FOPANT .https://urait.ru
[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS https://m.eds00.ru/8866¢5c0
8 A ’ 5 2 POIII Dttps:/lresh.edu.ru/
FOPAUT .https://urait.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/
https://m.edsoo.ru/8866c5c0
https://resh.edu.ru/
https://urait.ru/

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm I;;;?;::f;::me PAACIOB M TEM Beero Konrtposbusie IIpakTHnueckue E)Ig;)(zl::g::;Baleee:;bﬂm e
padoThI padoThbI pecypebi
1 AHaTMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEMaTHU3allisl 3HAHUM
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaneHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpeHME, 0606HI€HIEC " 17 9
CUCTEMaTHU3alisl 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
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