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1.Ilnanupyembie pe3yJibTaThbl OCBOeHUsI YueOHOro kypca «I'eomeTpus»
(Yriry0JieHHbIH YPOBEHb)

OcBoenne yueOHOTO Kypca «l'eomMeTpusi» Ha ypOBHE CpPEIHETO OOIIEero
o0pa3oBaHus JOJDKHO OO0ecnedyrBaTh JOCTHKEHUE CIENYIOUUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

10 kuace

e (CB00OAHO OMEPUPOBATH OCHOBHBIMHU MOHATHIMH CTEPEOMETPUH TIPU PEIICHUN
3a/1a4 U MPOBEJICHUN MaTeMaTHIECKUX PACCYKICHUH.

e [IpuMeHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBHS M3 HUX MPHU PEIICHUH
TeOMETPUYECKUX 3a/1a4.

e KnaccudumupoBath B3aUMHOE pACIONOXKEHHE TMPSIMBIX B MPOCTPAHCTBE;
TUTOCKOCTEH B IPOCTPAHCTBE; MPSIMBIX M IIOCKOCTEH B TIPOCTPAHCTBE.

e (CB00OAHO OMEpPUPOBATH MOHATUSMHU, CBSI3AHHBIMHU C YTJIaMU B MTPOCTPAHCTBE:
MEX]Ty MIPSIMBIMH B TTPOCTPAHCTBE; MEXKAY MPSIMON U TIOCKOCTEIO.

e (CB00OAHO OMEPUPOBATH IOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMHU.

e (CB0oOOAHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IIpH3Ma,
MUpaMHIa, MPSIMOYTOJIbHBIN Tapajiiesienune, Ky0).

e KraccudunuponaTh MHOTOT'PaHHUKH, BBIOMpAs OCHOBaHHUS LTSt
KJ1accu(pUKaIuu.

e (CBoOomHO  omepupoBaTh  MOHSATHSMHU,  CBS3aHHBIMH C  CEUYEHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO.

e BhINOMHATH MapaieIbHOE, EHTPAIbHOE U OPTOTOHAIBHOE MPOECKTHPOBAHUE
¢buUryp Ha IJIOCKOCTh; BBITIOJHIATH U300pakeHus GUTyp Ha IIIOCKOCTH.

e C(CrpouTh CEUYEHUS MHOTOTPAHHUKOB pPa3IUYHBIMA METOJIaMH, BBHITIOJIHSATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYDP: BUJ
CBEpXY, COOKY, CHU3Y.

e BpUuCHATh TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHpPaMHUIA),
reOMETPUYECKUX TeJ C MPUMEHEHUEM (HOpPMYIL.

e (CB00OOAHO ONEPUPOBATH MOHATHIMHU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh
U TJIOCKOCTh CUMMETPUH; LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

e (CB0OOAHO oOmIEpPUPOBATh MOHITHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE.

e BpIIONHATH AEUCTBUS HaJ BEKTOPaMHU.

e Pemarp 3agaunm Ha JOKA3aTEIhCTBO MATEMATHYECKUX OTHOIICHUA U
HAXO0XJECHUE TEOMETPUUYECKUX BEIMYMH, TMPUMEHSS H3BECTHBIE METOIBI TPH
pelIeHn:d MaTeMaTHYeCKUX 3aJ]ad TOBBIIICHHOTO M BBICOKOTO YPOBHS
CJIO’KHOCTH.



e JlpumenaTs mnpocTeMIMe  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3aay.

e l3BinekaTh, mnpeoOpa3oBbBIBATH W HHTEPOPETUPOBATH HUHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPeACTaBICHHYIO Ha YepTekKax
U PUCYHKaX.

e [IpumeHATH MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATL U aHAJIU3UPOBATH
pealbHbIE CHUTYyalluM, NPUMEHATH H3yYECHHBIE IIOHATHS B IPOLIECCE IIOMCKa
pelIeHUs] MaTeMaTHYecKu C(OopMyIupoBaHHOW MpoOIEMBbl, MOAECIUPOBATH
pealIbHbIE CUTYAllMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IIOCTPOCHHBIE MOJAEIU
C MCIMOJb30BAHUEM T'€OMETPUYECKUX MOHATHH W TeopeM, ammapara aiareOpbl;
pelarh NpakTUYeCKUe 3aJayd, CBSI3aHHBIC C HAXOXXICHUEM I€OMETPUYECKUX
BEJINYMH.

e Umerpr mnpencraBieHuss 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (GyHIAMEHTA PA3BUTHS TEXHOJIOTHI.

I.COAEP KAHUE YUYEBHOI'O KYPCA «'EOMETPUS»
10 kaacce

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHUS  cTepeoMmeTpuu. Touka, TmpsAMas, IJIOCKOCTh,
npoctpaHcTBO. [loHATHE 00 aKCHOMATHYECKOM IIOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUA U3 HUX.

B3anmHoe pacnoniokeHue NOpsIMBIX B MPOCTPAHCTBE: IEepeceKaroliuecs,
napajuieibHble U CKpelIuMBaromuecs mnpsimbie. [Ipu3Haku CKpelUBaIOIIUXCS
npsiMbIX. [lapamiebHOCTh OPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE: MapasjieibHbIe
npsiMble B TMPOCTPAHCTBE;, MAPAUICIBHOCTh TPEX MPAMBIX; MapalIeIbHOCTh
npssMod U IWiockocTtd. [lapamnenpHOoe W IEHTPpAJIbHOE MPOEKTHPOBAHHE,
n3o0paxenne ¢uryp. OCHOBHBIC CBOWCTBA IapajuICIbBHOTO IPOCKTHUPOBAHMS.
N3o0paxenne ¢uryp B mapauieIbHOM MPOCKIMHU. YTJIbI C COHANpPaBICHHBIMU
CTOPOHAMH; VyIrOJI MEXAY TNpAMBIMH B TIpOCTpaHCTBEe. llapaiienbHOCTH
IUIOCKOCTEM: MapajuieibHble TIOCKOCTH; CBOMCTBA MapaJUICIIbHBIX INTIOCKOCTEH.
[IpocTelimme  WpOCTpaHCTBEHHBbIE  (QHUTYPHI  HA  IUIOCKOCTH:  TETPAdJp,
napajvieIenune; TOCTPOCHUE CEYECHUH.

[TepneHAUMKYISAPHOCTH MPSMOM U TIJIOCKOCTH: MEPIECHAUKYJISIPHBIE TTPSAMBIE B
NPOCTPAHCTBE, MPSIMbIC NAPAIUICIbHBIE W MNEPHECHAUKYISPHBIE K IUIOCKOCTH,
NpU3HAK TEPHCHAUKYISIPHOCTH TNPAMONM U INIOCKOCTH, TEOpeEMa O TMPAMOU
NEePHEHIUKYJISIPHOU IUIOCKOCTH. OpToroHajibHOE MPOCKTUPOBAHMUE.
[TepneHauKyisip U HAKJIOHHBIC: PACCTOSAHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TpsAMOM A0  IUIOCKOCTH,  TpoeKmus  (GUrypsl  Ha  IUIOCKOCTb.



IleprieHAUKYJIAPHOCT  IUIOCKOCTEW: MPU3HAK IEPIECHAUKYIIPHOCTH  IBYX
Iockocte. Teopema 0 TpEX NEPIEHAUKYIIAPaXx.

YTIael B IPOCTPAHCTBE: YroJI MEXIAY IPSAMOU U IIOCKOCTBIO; JABYIPAaHHBIN
yroJjl, JIMHEHHBIA yrojl IABYTPAHHOIO yria. TpEXrpaHHbI U MHOTOI'PAHHBIC YIJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yriia. CBOWMCTBa IUIOCKHX H
IBYI'PaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bunbsl MHOrOrpaHHUKOB; pa3BEpPTKa MHOrorpaHHuka. IIpusma: N-yronbHas
npu3Ma; npsiMasi ¥ HaKJIOHHasi IPU3Mbl; OOKOBasi U MOJHAs TTOBEPXHOCTb MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJAbHBIA — MapajulelIeNUNE]] W €ro0  CBOMCTBA.
Kparyaiiine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammuma: nN-yroiabHas nHpaMuna,;
npaBwibHAas W yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHei
npaBUIbHOM NHpaMuabl. lIpaBUIbHBIE MHOTOTPAaHHHMKH: NpaBUJIbHAs NpU3Ma U
npaBUJIbHAs NUPaMUIa; MpaBWIbHAs TPEYrojbHas NUpPamMula W MPABUIbHBIN
TeTpadp; Kyo0. IlpencraBieHue o MNPaBHWIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
OOAEKadAP U UKOCAP.

Bobruncienne 3J1€eMEHTOB MHOTOTPaHHUKOB: pé&Opa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOW TOBEPXHOCTU MPSIMON TIPU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTU TMPSIMOM MPU3MBI.
[Tnomane OOKOBOWM TOBEPXHOCTH M IIOBEPXHOCTH TIPABUJIBHOW IHPAMHIBI,
TEOpeEMaA O IUIOIIAIN YCEUEHHON TUPaMUBbI.

CummMmeTpuss B TOPOCTPAHCTBE. JJIEMEHTbl CUMMETPUHM IPaBHIbHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAHHUKE: CUMMETPUS
NapajuieJenunesa, CUMMETPUS NPAaBWIbHBIX IIPU3M, CUMMETPHUS NPABUIBHOU
MMAPAMUIBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B MPOCTPAHCTBE; HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa; BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE M  IPOTHUBOMOJIOKHO
HaINpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBHS C BEKTOPaMHU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOXKEHHE BEKTOpa Ha
yucio. CBONCTBA ClIOkKEHUsI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
[TonaTne xoMrutanapHbele BEKTOpbI. [Ipu3Hak kKOMIUIaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpa MO TPEM
HEKOMIUTaHapHbIM  BekTopam. lIpamoyronpHass cucrema  KOOpIHMHAT B
npoctpancTBe. KoopnuHatel BekTopa. CBsA3p MEXAY KOOpJIMHATAMH BEKTOpa W



KOOpAMHATAMU TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

L. TEMATUYECKOE INNTAHUPOBAHUE YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJTYBJEHHBIA YPOBEHbD)

10 kJiacc
Hassanue pa3nena (Tembl) Kypca KonnuectBo
4acoB
1. IloBTOpEHME NJIAHUMETPUH 3
2. BBenieHne B cTepeoMeTpuIo 20
3. B3anmMHoe pacnosioxkeHne NpsIMbIX B IPOCTPAHCTBE 6
4. IHapanienbHOCTH NPAMBIX " I10CKOCTe! B 8
NPOCTPAHCTBE
[HepneHAMKYJAAPHOCTL MNPAMBIX M IUIOCKOCTEedl B 25
NPOCTPAHCTBE
6. Yr1ibl M paccTOSIHUS 16
/. MHOTrorpaHHUKH 7
8. BekTopsbl B npocTpaHCcTBE 12
9 IToBTOpeHUE, 00001IEHNE W CHCTEeMATU3ANA 3HAHNH 3)
UTOIro 102
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