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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, ImpsiMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
[apajulelIbHble U CKpeluMBarolmuecs npsmbie. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B MMPOCTPAHCTBE: NapajlIeIbHbIE
IPSIMBIE B POCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢Guryp B mapajuiesbHOW MPOEKUHUU. YTJbl C COHAMPABICHHBIMA CTOPOHAMM, YIOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yriael B IpOCTPAHCTBE: YroJl MEXAY INMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapsl MHOrorpaHHukoB, pa3sBépTka MHOrorpaHHuka. IIpmsma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TpaHel
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIDAHHUKH: IpaBWJIbHAS MpU3Ma U
NpaBWIbHAS IHUPaMHA, TPAaBUIbHASA TPEYTOJbHAs NHUpPaMUa W NPaBUIJIbHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JOACKAdIP U UKOCADIP.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH TMPSAMOU TMPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TEOpeEMa O TUIOLIAIN YCEYEHHON MTUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApHBbIE, COHANPABJICHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsamoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopaMu. CKalspHOE IpPOU3BEJICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue TmoBepxHOCTe. Tema BpameHus:
UJINHADP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, Imap. B3ammHOE pacmosoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxeHnue Ten
BpaIlieHusi Ha TiockocTu. Pa3Béprka mumuuapa U koHyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CErMEHTA.

KoMOuHanuu Tenm BpamieHuss W MHOTOTpaHHWUKOB. [Ipu3ma, BImcaHHas B
WINHADP, OINHMCAaHHAs OKojo mwmiauHapa. Ilepecedenne cdepbl W 1mapa c
miockocThio. Kacanue mrapa u cdepsl MmiIockocThio. [IoHSATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHONM B MHOTOTPAHHHK WJIW TEJO
BpaICHUS.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[lomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpaszoBanne momobwsi, romoTeTusi. Pemienune 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyienbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOAIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METObI TIOCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepanuu HaJ BEKTOpamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsiMoyronpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PasnoxeHne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3aj1a4.

J{BUKeHUsI B IPOCTPAHCTBE

JIBmwxenus npoctpancTBa. OTtoOpakeHws. [[BkeHWS W paBEHCTBO (HUTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXCHUN: TapauIelbHBIA IEpPEHOC,
LIEHTpaJbHasl CUMMETpPHS, 3€pKaJibHAs CUMMETPHS, MOBOPOT BOKPYT IPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSI YYEBHOI'O KYPCA
«T'EOMETPUS» (YIVIYBJIEHHBIMX YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MpOLeTyp TPaXKTAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKHh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTo U 0€30MacHOr0 00pasa >KHU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBoe BociMTaHUE:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATh COOCTBEHHBIC JKMU3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJNbTYPhl, TIOHUMAHWE BIMSHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYECKON JCATEIBHOCTH, JTaloB ¢
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU U MaTeMaTUYECKOM KyJIbTypOM KaK CpEJICTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3OBBIBaTh  CYKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3amaund  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecca, a TaKXKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUITUTHl MHPOPMAIH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUSA II0 XOAY PELICHUA 3a7auH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4€TOM HOBOU MH(OpMAIuu.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIHLHONW  peduieKkcuM  Kak  OCO3HAHMUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
criocobamMu CaMONPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa peIieHus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7ad, IMPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboTsl (00CyxaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» M HWHBIE), BBIMNOJIHATH CBOIO YacTh pabOTBl H
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH YI€HAMHU KOMAaH[bI, OLIEHUBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIpU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUMH;

e IPHUMEHATH AKCHOMBI CTEPEOMETPUHU U CJIEACTBUSA M3 HUX IPHU PEIICHUU
reOMETPUYECKUX 3a/aY;

e KJIAcCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSAMHU, CBSI3aHHBIMM C YIJIAaMH B
IMPOCTPAHCTBE: MEXIY MPSAMBIMU B MPOCTPAHCTBE, MEXKAY NPAMOU H
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH NOHITUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamua, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHHWKH, BBIOMpass  OCHOBaHWUS  JJIs
KJ1IacCU(UKaIINH,

e CBOOOAHO oONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMH C  CEUCHHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINIOJHSATH napajjiebHOe, LEHTPAJIBHOE " OpPTOrOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TJIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MUpaMuJia), TCOMETPUIECKUX TEJI C IpUMEHEeHHEM (hOpMYIT;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
uryper;

CBOOOJTHO OIEpUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJCHUE T€OMETPUYECKUX BEJIUYUH, MPUMEHSS U3BECTHBIE METOJIbI
IIPY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELUICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJICKaTh, MPEOOPa30OBBIBATE W HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIM3UPOBATH PEAJIBHBIE CUTYALIUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKu  COpMYJIHMPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE T€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHATUM W TEopeM, almapara ajareOpbl, pemiaTth MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyyvaromuiicss HayduTCs:

CBOOOJHO OMNEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKON U CPEepUUYECKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTepUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHSI TEJT BPAICHUS;

KJIacCU(HUIIMPOBATH B3aUMHOE PACTIOIOKEHNE C(Pephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIICHHS,
O00BEMBI W TUIOIIAA TIOBEPXHOCTEH MHOTOTPAHHMKOB WM TEJ BpaIICHWS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOMHAIIMSIMHU TEI
BpallicHUS ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK HJIU TEJIO
BpAIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;



n300pakaTh M3y4aembie (UTYPHI, BBHITONHATH (BBIHOCHBIC) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSSHHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/A IPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB U TeN BpalleHUS MpH
[apaJUICIbHOM ~ [IEPEHOCE, LEHTPAIBbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUs: CEUEHUs LWIMHAPA
(mapasuieNnbHO U MEPICHIUKYIISIPHO OCH), CEYCHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO U IIPOXOJSIINE YEPE3 BEPUINHY ), CEUCHUS 1Iapa;
WCIIOJIB30BaTh METOABI INOCTPOCHMSI CEUYECHUM: METOJA CIENOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSThL TeoMeTpudecKkre (AKThl JUIsl PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralllinX HECKOJIBKO IIAroB pEIIEHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKa3aTeJIbCTBO MATEMaTHUYECKUX OTHOLICHUH U
HaXOXJCHUE T€OMETPUUECKUX BEITNYMH;

IIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKUX 3314,

IPUMEHATh  TOJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYaALUH, IPUMEHSATh U3YUEHHBIC
IOHSATHUSI, TEOPEMBbI, CBOWCTBA B IPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyalldH HA SI3bIKE T€OMETPUM, UCCIENOBATH MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs 00 OCHOBHBIX JdTamax pa3BUTUSI TE€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM K DJIeKTpOHHbIe (LM (POBHIE)
n/n NMPOrpamMMbl Bcero p;g:)TTI::HBHHe oOpa3oBaTe/ibHbIE pecypchl
1 Brenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/
5 B3anMHOe pacnosnokeHue npsmsIx B 5 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapamenpHOCTB IPSIMBIX U INIOCKOCTEH B 8 1 https://resh.edu.ru/
MIPOCTPAHCTBE
4 [lepneHauKyYISPHOCTD MPSAMBIX U o5 1 https://resh.edu.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VB B PACCTOSHHS 16 1 https://resh.edu.ru/
6 MHOTOrpAHHUKH 7 https://resh.edu.ru/
7 BekTops! B mpocTpaHcTBE 12 1 hittps://resh.edu.ru/
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 https://resh.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5



https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoauuecTBO 4yacoB
HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHBbIE (LM (POBbLIE)
Ne ni/n IpOrpaMMBbL Beero Kourpoububie o0pasoBaTe/ibHbIE pecypchbl
padoTshI
1 AHamUTHYECKass TEOMETPHS 15 1 https://resh.edu.ru/
2 [ToBTOpEeHME, 0000IIEHNE U 15 1 https://resh.edu.ru/
CHCTeMaTHu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHUKA 17 1 https://resh.edu.ru/
4 Tera Bparmenus 24 1 https://resh.edu.ru/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTIBIX TEJ
6 TIBuKeHms 5 https://resh.edu.ru/
7 [ToBTOpEHME, 0000IIEHNE U 17 1 https://resh.edu.ru/
CHCTEMaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
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