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INOSICHUTEJIbHAS 3AIINCKA

['eomeTpus sBaseTCSI OOHMM U3 06a30BbIX KYpPCOB Ha YPOBHE CpPEIHEro
o6111ero o6pa3oBaHusl, Tak Kak obecreurBaeT BO3MOXXHOCTb M3y4YeHUs JUCIUTIIMH
€CTeCTBEHHO-HAay4YHOM HampaBAeHHOCTM U TMpeJMeTOB TI'yMaHUTApHOIO IMKJa.
[TockosbKy  JiorMueckoe  MbllieHue,  dopMupyemoe TNpU  U3yYEHUMU
00YyUYaroIIMMUCS TIOHSITUMHBIX OCHOB IeOMeTpuM, MpU JOoKa3aTeJbCTBe TeopeM MU
MMOCTPOEHNUM 1LIEMOYKM JIOTMUECKUX YTBEPXKAEHMIA TPU PellieHnM TreoMeTpUUecKuX
3aa4, YyMeHMe BBbIABUTaTb U OIpPOBEpraTb TUIIOTE3bl HENOCPeICTBEHHO
MCIIOJIb3YIOTCSI TIPU pellieHn 3a7ay eCTeCTBEeHHO-HAayYHOTO ILMKJa, B YaCTHOCTU
dbusmueckux 3amau.

Lleab ocBoeHMsT mporpaMmbl yueGHOTO Kypca «I'eomeTpusi» Ha yriy6JI€HHOM
YpOBHE - pasBUTME WHAUBUAYAIbHBIX CIIOCOOHOCTEN OOYYaloIMXCsS TIpu
M3yUYEeHUM TeOMeTpuM, KaK COCTaBJISIIONIEN MpeaMeTHOM obactu «MaremaTuka u
mHpopmatuka»  4vepes  obecrieueHre  BO3MOXKHOCTM  IIpMOOpeTeHMS] U
MCIIOJIb30BaHMUSI 0Oojiee TJIYyOOKMX TeOMETpPUUYEeCKMX 3HAHUM U OeUCTBUM,
crielMGUUHBIX TeOMETPUM, U HEOOXOAUMBIX [IJisl YCIEIIHOTO MpodecCcruoHaIbHOTO
o6pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BaHMEM MaTeMaTUKM.

[IpropuTeTHBIMM 3alauamMM Kypca TeOMeTpuM Ha YTJIyOJEHHOM YpPOBHE,
pacCIIMPSIOIIMMU U YCUJIMBAIOIIMMY KypC 6a30BOT'O YPOBHSI, SIBJISIIOTCS:

paciipeHue TMpeacTaBJeHUs O TeOMeTPUM Kak 4aCTU MMUPOBOM KYJIbTYDbI U
dbopMupoBaHe 0OCO3HAHUST B3aMMOCBSI3Y TEOMETPUM C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHme TpeCTaBAeHUSI O IPOCTPAHCTBEHHBIX GUrypax Kak o
BOKHEMIIINX MaTeMaTMUYeCKUX MOIeNsX, IMO3BOJSIIONMX ONMMChIBATh UM U3Yy4yaTb
pasHbIe SIBJIEHMSI OKPY>KaIOIIero Mupa, 3HaHMe TOHSITUITHOTO aflapara o pasgeny
«CrepeoMeTpusi» y4eOHOTO Kypca reoMeTpum;

dbopMupoBaHe YMEeHMST BJIaJIETh OCHOBHBIMU MTOHSITUSIMU 0
MPOCTPAHCTBEHHBIX (GUrypax M MX OCHOBHBIMM CBOMCTBaMM, 3HAHME TEOpEM,
dbopMysT M yMeHMe UX TPUMEHSITb, YMEHMSI HOKa3bIBaTb TeOpPeMbl M HAXOOUTb
HeCTaHAapTHbIe CIIOCOObI pellleHNs 3a/1aY;

dbopMupoBaHue yMeHMsI paclio3HaBaTh Ha UYepTeXkax, MOJAESIX U B peaTbHOM
MMUpe MHOTOTpPAaHHMKM U Tejia BpallleHMsl, KOHCTPYMPOBAaTb TIeoMeTpuuecKue
Mo/iesiu;

dbopMupoBaHue TOHMMAHUS BO3MOXXHOCTM aKCMOMAaTUUECKOTO TMOCTPOeHMS
MaTeMaTu4eCcKux Teopuit, oOpMMUpOBaHMe TMOHMMAHMSI POJM aKCUMOMATUKU TIPU
MIPOBEIEHNM PaCCY>KIEeHMI;

dbopMupoBaHme ymeHUsI BJIaJleTh METOJaMM IOKa3aTeJbCTB M aJrOPUTMOB
periieHusl, YMeHUsI UX TPUMEHSITb, ITPOBOAUTb HOKa3aTesJbHble PACCYXAEHUS B
XOJie pelieHusl CTepeoMeTpPUUYeCKMX 3a1ad U 3a/1a4 C IMTPaAKTUUECKMM COJlepsKaHMeM,
dbopMupoBaHmMe TpPENCTaBIIeHUSI O HEOOXOAMMOCTM  AOKa3aTeJbCTB  IPU
000CHOBaHUM MaTEMATUUECKUX YTBEPKIEHUI U POJIM aKCMOMATUKU B ITPOBEIEHUN
OeTyKTUBHBIX PacCyKIEHWI;

pasBuUTHE WU COBEpILIEHCTBOBAaHME MHTEJUIEKTYAJbHBIX U TBOPUYECKUX



CITOCOOHOCTEN OOYUaroIIMXCsI, TO3HABATEIbHON aKTMBHOCTM, MCCJI€JOBATEIbCKUX
YMEHUM, KPpUTUYHOCTY MBIIIUIEHNS], MHTepeca K U3y4eHUIO TeOMeTpUH;

dbopmupoBaHme GYHKIMOHAIBHOM T'PAMOTHOCTM, PEJI€BAHTHOM Te€OMETPUN:
yMEHMSI pacIlio3HaBaTb IMPOSIBJEHMUSI TeOMETPUYECKUX TIOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEM B peaibHbIX >KM3HEHHbIX CUTYalUMSIX M MPU U3YUEHUU OPYTUX
y4eOHbIX TpeJMeTOB, TIPOSBJIEHUS 3aBUCUMOCTE UM  3aKOHOMEpPHOCTEN,
MOJIeJIMPOBaHMsI peaJibHbIX CUTYyallMil, MUCCAeNOBaHMUsI TOCTPOEHHBIX MOJeJien,
MHTepIpeTaluy MoJTyueHHbIX pe3yIbTaToB.

OCHOBHBIMM COJIeps>KaTeJIbHBIMM JIMHUSAMM yueOHOro Kypca «I'eomeTpusi» B
10-11 «kmaccax saBasgiorcst: «IIpsgmMble ¥ IUIOCKOCTM B HOPOCTpPaAHCTBEY,
«MHororpanHukn», «Tena  BpallleHus», «BeKToppl ¥  KOOpAMHATbl B
MIPOCTPAHCTBe», «[IBM>KeHMSI B TPOCTPAHCTBE».

CdopmymnupoBanHoe Bo DPI'OC COO TtpeboBaHMe «yMeThb OIEPUPOBATH
MOHSTUSIMW», PEJIEBAHTHBIMM T'e€OMeTpUM Ha YIJIYOJEHHOM YpOBHE OOydYeHUS B
10-11 xymaccax, OTHOCUTCS KO BCEM COAEPsKaTe/IbHbIM JIMHMUSIM yueOHOro Kypca, a
dbopMupoBaHMe JIOTMUECKMX YMEHUM  paclpemessieTcss He  TOJbKO IO
coep>kaTebHbIM JIMHUSAM, HO U 10 rogaMm ooydeHus. CogepskaHue obpa3oBaHus,
COOTBETCTBYIOIlee MpeAMeTHbIM pe3yjbTaTaM ocBoeHus1 PefepasibHOU paboueit
MpOrpamMMbl, paclpeesi€HHbIM IO rojgaM oOyueHMs, CTPYKTYpPUPOBAHO TaKUM
06pa3oM, YTOObI KO BCEM OCHOBHBIM, IIPUHIIUIIMAIBHBIM BOIIPOCAM OOYyYaIOIIecs
obpaljaiMcb  HEOJHOKpaTHO. ODTO I[IO3BOJIIET  OpPraHM30BaThb  OBJAZeHMe
reoMeTpUUEeCKUMU MMOHITUSIMM 1 HaBbIKaMM MTOCeN0BaTeIbHO U MOCTyHaTeabHO, C
coOJTIOieHreM TIPUMHLIMIIA TTPeeMCTBEHHOCTH, @ HOBbIe 3HAHMSI BKJIIOUATh B OOIITYIO
CUCTEMY T'eOMeTPUUYEeCKUX IpefCcTaBIeHUI 00yYaroIMXCsl, pacIlUpsIst U YTIIyOsis
eé, 06pa3ysi MpoUYHble MHOKECTBEHHbBIE CBSI3M.

[Tepexop K M3yueHNIO reOMeTpuUM Ha yITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3matb  ycjaoBust g auddepeHmyanuy  oOydeHMs, TIOCTPOEHUS
VHIVBUIYAJIbHBIX 0Opa3oBaTeIbHBIX IPOrpaMM, OOeCHeuuTb YIIyOJEHHOe
M3ydeHMe reoOMeTpuM KaK COCTaBJISIONIEN yueOHOro rmpeamera «MaremaTukar;

MOATOTOBUTh OOYUaIOLIMXCS K IIPOJOJIKEHUIO MU3yUeHUsT MaTeMaTUMKU C
y4€ToM BbIOOpa Oymyiiein mpodeccun, obecrieunBasi MPeeMCTBEHHOCTb MEKIY
o61LIMM U TTpodecCHOHaIbHBIM 00pa30BaHMEM.

Ha wusyuenme yuebGHOro Kkypca «I'eomeTpus» Ha yIIyOJIEHHOM YpOBHE
orBogutcs 204 yaca: B 10 kiacce - 102 yaca (3 yaca B Hezesnto), B 11 kiacce — 102
yaca (3 yaca B HeJleJIi0).



COJEP>XAHUE OBYYEHUSA
10 KJIACC

IIpsiMble U IVIOCKOCTU B IIPOCTPAHCTBE

OcHoBHbIE  TIOHSATUSI  CcTepeoMeTpuu. Touka, Tipsmasi, IIJIOCKOCTb,
npoctpaHcTBO. IloHsITME 06 aKCHMOMAaTMYeCKOM TIOCTPOEHUM CTepeoMeTpUMN:
aKCMOMbBI CTEPEOMETPUM U CIICTBUS U3 HUX.

BsaumHoe pacrosioskeHue TpSIMbIX B TIPOCTPAHCTBE: IepeceKalolmecs,
napajijieJibHble ¥ CKpellyBarolecss Tmpsimbie. [Ipu3HaKM CKpelyBaIOIMXCS
npsiMbIX. [lapasiesbHOCTh MIPSIMBIX U TJIOCKOCTEN B IMPOCTPAHCTBE: Mapaslyie/ibHbIe
MpsiMble B MPOCTPAHCTBE, MapaluIeIbHOCTb TPEX MPSIMbIX, TTapasiIe IbHOCTh ITPSIMOA
1 1wiockoctu. IlapanmenbHoe M IeHTpajJbHOE ITPOEKTMPOBaHME, U300pakeHue
¢uryp. OCHOBHbBIE CBOMCTBA IapajjIeJIbHOIO IpoeKTupoBaHms. V3obpaskenme
buryp B napauieJIbHOM MpOeKIuu. YTJIbl C COHAIPaBJIEHHBIMY CTOPOHAMM, YTOJ
MEeXIy TMpSIMbIMM B IIpOCTpaHCTBe. [lapasiesbHOCTh IIOCKOCTEN: Mapaslyie/ibHbIe
IIJIOCKOCTH, CBOMCTBA rapaieIbHbIX TIJIOCKOCTEN. IIpocreniine
MPOCTPAaHCTBeHHble (GUTYpbl HA IUIOCKOCTM: TeTpasAp, IapasuiesenuIe],
MTOCTPOEHME CeUEHUN.

[leprnieHAUKYJISIPHOCTD TIPSIMOM U TIJIOCKOCTU: TEePIEeHANKYIISIpHbIE IPSIMbIe B
MIPOCTPAHCTBe, MpsSIMble Tapa/ieJibHble U TEepIeHAUKYJISIPHbIe K TIJIOCKOCTH,
MpU3HAK TEePHeHAUKYSIPHOCTM TIpSIMOM U IIJIOCKOCTHM, TeopemMa O IIpsIMOi
MepIeHAVKYJISIPHOM TIJIOCKOCTH. OpTroroHasbHOE MIPOEKTUPOBaHMeE.
[TeprieHAMKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHME OT TOUKM JIO TIJIOCKOCTM, PacCTOSIHME
OT TpsAMOM OO0  IUIOCKOCTM,  TpoeKims  GuUryppl Ha  TUIOCKOCTb.
[TeprieHAVKYJISIPHOCTb  TUIOCKOCTEN: TMPU3HAK  IEepIeHANKYJSIPHOCTU  BYX
IJI0CKOCTeN. TeopeMa o TpEX MepreHanKYIIsIpax.

Yrapl B MPOCTPAHCTBE: YIOJ MEXKIY IpPSIMOM M IIJIOCKOCTBIO, ABYTPAHHbIN
YTOJI, JIMHEMHBIN YTOJI ABYI'PAHHOTO yIJa. TpEXTpaHHbIM ¥ MHOTOI'paHHbIE YTJIbI.
CpoiicTBa IIJIOCKMX VYIJIOB MHOrorpaHHoro yrjia. CBolCTBa IUIOCKUX U
IBYTPAHHBIX YIJIOB TPEXTPAHHOIO Yyrja. TeopemMbl KOCMHYCOB M CUHYCOB IJis
TPEXTPAHHOTIO YTJIa.

MHororpaHHUKU

Buabl MHOrorpaHHMKOB, pa3BepTKa MHoOrorpaHHmuka. IIpmusma: n-yrosibHast
npu3Ma, NpsMasl ¥ HaKJIOHHAasi TPU3Mbl, OOKOBas ¥ MOJIHASI TIOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, MOpSIMOYTOJbHBIM  Mapajulejienuiiel, ¥  €ro  CBOMCTBA.
Kpatuaniime Myt Ha IIOBEPXHOCTM MHOrorpaHHmMka. Teopema Oiuiepa.
[IpoctpancTBeHHas Teopema IIudaropa. Ilupamupga: n-yronpHass mnupaMmupa,
nmpaBwIbHas M YycedéHHas mmpamuabl. CBoiiCTBa pEGep M OOKOBBIX TI'paHei
MpaBWIbHOM TMpaMuabl. [IpaBuibHble MHOTOTPAaHHMKM: MpPaBMJIbHASI TIpU3Ma U
MpaBwiIbHasl MMUpaMuOa, MpPaBMJIbHASI TPEYrojbHAas MUpamMuiaa ¥ IPaBUJIbHbIN
TeTpasap, Kky6. [IpemcraBiieHMe O TIpaBWIbHBIX MHOTOTpaHHMKAX: OKTasp,
ooneKasip U MKOCasp.



Bbrunciiene 3/1eMEHTOB MHOTOTPAaHHMKOB: pé0pa, OMaroHaM, YTIJIbI.
[Tnomagb GOKOBOV TOBEPXHOCTM U TIOJIHOM TOBEPXHOCTU TMPSIMOI TTPU3MBI,
IJIOIIAlb OCHOBaHMIL, TeopemMa O OOKOBOM TOBEPXHOCTM TIPSIMOM TIPU3MBIL.
[Tnomagb OGOKOBOV TIMOBEPXHOCTM U TIOBEPXHOCTM TMPABWIbHOM IMUPAMUJIbI,
Teopema O IUIOIIAAY YCeYEHHON MUPaMUIbI.

CummeTpusi B TPOCTPAHCTBE. ODJIEMEHTbI CUMMETPUM  MPABUIbHBIX
MHOTOTpaHHMKOB. CUMMMeTpusi B MPaBMJIbHOM MHOTOTPAHHMKE: CUMMETPUS
napasiesenunena, CUMMETPUST IPaBWIbHBIX TMPU3M, CUMMETpHUS IpaBUIbHOM
MMpaMUIbI.

BeKTOpbI 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHATHSI: BEeKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEapHble, COHAIIpaBJ€HHbIE ¥ IPOTMUBOIOJIOKHO
HaIpaBJieHHbIe BeKTOPbl. PaBeHCTBO BEKTOPOB. [eiiCTBMSI C BEKTOpaMM: CJIOKEHME
M BbIUMTAHME BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHME BEKTOpa Ha
yncio. CBOMCTBA CyIosKeHMsT BeKTOpoB. CBOMCTBA YMHOXEHUSI BEKTOpa Ha 4MCIIO.
[ToHaTne KoMIUTaHapHbIE BEKTOpbI. [IpM3HAK KOMILJIAaHApPHOCTM TPEX BEKTOPOB.
[TpaBusio mapasuienenunena. Teopema O pas3/iokeHMM BeKTOpa IO TPEM
HEKOMIUTAaHApHBIM  BeKTopaMm. [IpsMoyrospHas  cuctemMa  KOOpPAMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBsI3b MeXAY KOOpAMHATaMM BeKTOpa U
KOOpAMHATaMM TOUueK. YTOoJ Mexay Bekropamu. CKaylispHOe MpOu3BeneHMe
BEKTOPOB.

11 KJIACC

Tena BpaiieHust

[TousTMsI: UMIMHAPUYECKAs IIOBEPXHOCTb, KOHMYECKass IIOBEPXHOCTb,
chepnyeckasi IOBEPXHOCTh, oOOpasyiomye IOBepxHOCTel. Tena BpallleHus:
UMIMHAP, KOHYC, YCEUEHHbIM KOHYC, cdepa, Imap. BsaumHoe pacmnosioskeHue
chepbl M TUIOCKOCTM, KacaTejJbHas IIOCKOCTb K cdepe. M3o6paskeHme Tei
BpallleHus1 Ha IUIocKocTu. PasBépTka uuiamHapa u Konyca. Cummerpusi cepbl 1
iapa.

O6béMm. OcHOBHbIE CBOJCTBA OOBEMOB Tejl. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapasuienienuiena u ciaenctBust u3 Heeé. OO6BEM mpsIMOM U
HaKJIOHHOM MpPMU3Mbl, IMJIMHApPA, OTMpaMuabl 1 KoHyca. O6bEM I1apa U IIapOBOrO
cerMeHTa.

KomOuHaumm Teyj BpallleHMs] M MHOTOrpaHHMKOB. Ilpmsma, BmmcaHHast B
UWIMHApP, ONMCaHHas oKoJjio uuiaMHapa. Ilepeceuenme cdepbl M 11apa c
iockocThbio. Kacanme miapa u cdepbl MI0ckocTbio. [[oHSITME MHOrorpaHHMKa,
ONMCAHHOTO OKOJIO cdepbl, cdepbl, BOMCAHHOM B MHOTOTPAHHMK WJIM TEJO
BpallleHNsI.

[Trnomagp MOBEPXHOCTM IMIMHIApPA, KOHYCa, IUIOMIAAb cepbl M e€ JacTeil.
Ilomo6bue B mpocTpaHcTBe. OTHOIIEHNME OOBEMOB, IUIONIAMIEN TOBEPXHOCTEN
nomobubix ¢uryp. IlpeobpasoBanme momobus, romoreTusi. PellleHue 3agau Ha



IIJIOCKOCTH C MCIIOJIb30BaHMEM CTePEeOMETPUUYECKMX METOIOB.

[TocTpoeHne ceueHnit MHOTOTPAHHMKOB U TeJI BpallleHMsl: CeUeHus LMIMHIpa
(mapa/yleIbHO ¥ TMEpPIeHAUKYISIPHO OCHU), CedyeHus] KOHyca (TapaJliejbHbie
OCHOBAHMIO U IMPOXOAIINEe Yepe3 BEPIINHY), CeUeHMs I1apa, METOIbI IIOCTPOEHMS
CeUeHMI: MeTOJ, CJIeIOB, METOM, BHYTPEHHErO IPOEKTMPOBaHMSI, METOJ, IepeHoca
CEeKYIIeN IMJIOCKOCTMH.

BeKkTOpbI ¥ KOOPAMHATHI B IPOCTPAHCTBE

BekToper B 1mpoctpaHcTtBe. Omnepauuy Hafg, BeKTopaMu. BekTopHoe
YMHOKeHMe BeKTOpoB. CBOMCTBA BEKTOPHOTO YMHOKeHus. IIpsimoyrosbHast
cucTeMa KOOpAMHAT B nmpocTpaHcTBe. KoopamHatel BekTopa. PasoskeHne BekTopa
mo 6asucy. KoopauMHaTHO-BEKTOPHBIM METOH IpU peLIeHuM TIeOMeTPUUEeCKUX
3a7ad.

JIBVOKEeHMS B IIPOCTPAHCTBE

IBmkenus mpoctpaHctBa. OtobpaskeHus. [IBUsKeHMSI M PaBEHCTBO (UTYP.
OOwme CcBOMCTBA [IBMKEHMI. Buabl OBUMKeHMI: IapaUleJIbHbIM  ITePEeHOC,
IIEHTpa/IbHAsE CUMMETpPUs, 3epKa/ibHasi CUMMETpPUS, ITOBOPOT BOKPYT IIPSIMOIA.
IIpeo6pasoBanus nmogodus. Ilpsmast u cepa diepa.



INTAHVUPYEMBIE PE3VJIbTATbI OCBOEHUSA YYEBHOI'O KVYPCA
«TEOMETPUSI» (YIJIVBJIEHHBIH VYPOBEHb) HA VPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUS

JINYHOCTHDLIE PE3VYJIBTATbI

1) rpa’kaaHCcKOe BOCIIMTAaHUE:

copMMUPOBAHHOCTD I'PAKIAHCKON MMO3UIMM 00YYAIOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIeHa POCCUIICKOTO 0011IecTBa, IpeAcTaB/eHye o)
MaTeMaTUYECKMX OCHOBaX (PYHKIMOHMPOBAHMSI Pa3IMUHBIX CTPYKTYD, SIBJICHUI,
MpoLeayp TPaKIaHCKOro obOmiecTBa (BbIOOPBI, OIPOCHI M OPYroe), yMeHue
B3aMIMOJIEICTBOBATb C COLMAJbHBIMU WMHCTUTYTAMU B COOTBETCTBUMU C UX
GYHKUMSIMM ¥ HAa3HAUEHMEM;

2) naTpuoTHUYeCcKoe BOCIIUTaHue:

copMUPOBAHHOCTb POCCUICKON TPaKAAHCKON MAEHTUYHOCTH, YBaKEHUST K
MPOIIUIOMY ¥ HACTOSIIIEMY POCCHMIICKOV MaTeMaTMKM, IIEeHHOCTHOE OTHOIIIeHNe K
OOCTVMKEHUSIM POCCUIICKMX MAaTEMAaTUKOB M POCCUICKOM MaTeMaTUUEeCKOM IITKOJIbI,
VICIIOJIb30BaHME 3TUX NOCTMKEHMI B JAPYIMX HayKax, TEeXHOJOIMsX, cpepax
S5KOHOMMVKU;

3) AyXOBHO-HPAaBCTBE€HHOE BOCIIMTaHMe:

OCO3HaHMe TYXOBHbBIX IIEHHOCTEN POCCUIICKOrO Hapoaa, chOPMUPOBAHHOCTD
HpPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBeAEeHMSsI, CBSI3aHHOTO C IPaKTUUYeCKUM
MIPYMMEHEHNEM [OCTVIKEHUI HAayKM U JeSITe/bHOCThIO YYEHOr'O, OCO3HaHME
JIMYHOTO BKJIAZA B IIOCTPOEHME YCTOMUMBOI'O OYAYIIIETO;

4) acTeTMYeCKOe BOCIUTaHKe:

3CTeTUYEeCKOe OTHOIIEHMEe K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTEN, OObEKTOB, 3a/1a4, PeIleHnil, PacCy>KIeHni, BOCIIPUMMUNBOCTD
K MaTeMaTMUYeCKMM acCIleKTaM Pas/IMUHbIX BUJOB MCKYCCTBA;

5) pusuueckoe BocnuTaume:

chOpMMPOBAHHOCTh YMEHMs IIPMMEHSATh MaTeMaTuyeckue 3HaHUS B
MHTepecax 30pOBOro 1 6e30macHOro obpasa >XKM3HM, OTBETCTBEHHOE OTHOIIIEHNE K
CBOEMY 3[I0POBbIO (3MOpPOBOE MUTaHME, COAJAHCHMPOBAHHBIN PEKUM 3aHITUN U
OTAbIXa, PeryJspHasi ¢pusnueckas aKTMBHOCTD), (pu3M4yeckoe COBEpILIEHCTBOBAHME
IIPY 3aHSATUSIX CIIOPTUBHO-O3I0POBUTEILHONM OeSITeIbHOCTbIO;

6) TpyZoBO€E BOCIIUTAHME:

TOTOBHOCTb K TpPYHy, OCO3HaHMEe I1IeHHOCTM TpYAOJI00Ms, MHTepeC K
pas3aMuHbiM  chepaM  IpoPecCHMOHATIbHOM  AeSITeIbHOCTM, CBSI3AHHBIM  C
MaTEMaTUKON ¥ €€ TMPUJIOKEHUSIMM, YMEHME COBepllIaTb OCO3HAHHBINA BbIOOP
oymymiein mpodeccur U peajan3OBbIBATh COOCTBEHHbIE >KM3HEHHbIE IIaHBI,
TOTOBHOCTb ¥  CIIOCOOHOCTH K  MaTeMaTMUeCKOMY  OOpa3oBaHMIO U
CcaMOOOpa30BaHMIO HA IPOTSKEHUM BCEH SKM3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B pPelIeHMM MPAKTUIECKUX 3aJau MaTeMaTUUeCKOM HalpaBJIeHHOCTH;

7) 3KoJI0rM4YecKoe BOCIIUTaHue:



chopMMUPOBAHHOCTb  IKOJIOTMYECKOM KYJIbTYPbl, IIOHMMAaHME BJIVSIHUS
COIMAJIbHO-9KOHOMMYECKUX ITPOIIECCOB Ha COCTOSIHME MPUPOTHOM U COLMAIbHOM
cpenbl, OCO3HaHMe IJI00AIbHOTO XapaKTepa SKOJIOTMUECKMUX MTPobJieM, OpMeHTaIs
Ha IMpUMEHeHMe MaTeMaTU4YeCKuX 3HAHMM [JI1 pelleHusT 3agady B 00JacTu
OKpY>Kalollleid cpenbl, IUIAHMPOBAaHME TIOCTYIKOB M OIEHKM UX BO3MOXKHBIX
MTOCJIEICTBUIA [IJIS OKPY>KAIOIIEN Cpembl;

8) IeHHOCTM HAayYHOr'0 IMO3HAHMS:

chOpMMPOBAHHOCTh MMPOBO33pPEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pasBUTMSI HAyKM ¥  OOIIECTBEHHOM  MPaKTMKM, ITOHMMaHMe
MaTeMaTUYECKOM HaykKuM KaK cdepbl YeJOBEYeCKOM AesITeIbHOCTM, STarloB eé
pasBUTUS U 3HAUMMOCTM [JIT Pa3sBUTUS LMBWIM3ALMM, OBJIAJEHME SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUMYeCKOM KYJIbTYpPOM KaK CpPeICTBOM IIO3HAHUS MMpa,
TOTOBHOCTb OCYIIECTB/ISITh ITPOEKTHYID U MCCJIE€JOBATENbCKYIO [IEeSITeJIbHOCTD
VHIVBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATbI

ITosHaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE IeMCTBUS

Ba3oBble 1ormuecKme JeCcTBUS:

BBISIBJISITb UM XapaKTEepPU30BaTh CYIIEeCTBEHHbIE TPU3HAKM MaTeMaTUUEeCKUX
OOBEKTOB, IIOHSATUM, OTHOIIEHUM MEXKIY TMOHATUSIMMU, (OPMYJIMPOBATH
orpeiesieHNs TIOHSITUM, YCTAaHABIMBATDh CYIIECTBEHHBIN MPU3HAK KIacCUpUKaLu,
OCHOBAHMSI JIJISI 000OIIEHNST ¥ CPaBHEHMSI, KpUTEPUM IIPOBOIMMOIO aHA/IN3a;

BOCIIpMHMMATb,  (GOpMYJIMpPOBaTb ¥ IPeoOpa3oBbIBaTh  CYKIOEHMS:
YTBEpPOUTEIbHbBIE ¥ OTPUIIATE/IbHbIE, €IMHNYHbIE, YaCTHbBIE M OOIIE, YCIOBHBIE;

BBISIBJIITb MaTeMaTHUUYeCKie 3aKOHOMEPHOCTH, B3aMMOCBSI3U ¥ IIPOTUBOPEUMS
B (akTax, JaHHbBIX, HAOJIOOEHUSIX M YTBEPXKIEHMSIX, Mpenjaratb KPUTEpUu OjIsi
BBISIBJIEHMS] 3aKOHOMEPHOCTEN U IIPOTUBOPEYUNIA;

IeaaTh BBIBOALI C MCIIOJIb30BaHMEM 3aKOHOB JIOTUKU, OeAYKTUBHBIX U
VHIYKTUBHBIX YMO3aK/JIIOUeHMI, YMO3aK/JIIOUeHMH IO aHaJIOTUH;

MIPOBOJIUTb CAMOCTOSITE/IbHO JTIOKa3aTeJIbCTBA MaTeMAaTUUECKUX YTBEPKIEHUN
(TIpsiMble ¥ OT MPOTUBHOTO), BHICTPaMBaTh apryMeHTallMi0, IPUBOAUTD IIPUMEPbI U
KOHTPIIpUMeEPbI, 00O0CHOBBIBATh COOCTBEHHbBIE CY3KIIEHMS M BbIBOIbI;

BbIOMpATh CHOCOO pelleHust y4yeOHOM 3amauu (CpaBHMBATh HECKOJIbKO
BapMaHTOB  pellleHMs,, BbpIOMpaTh Hamubosiee  TMOAXONSIIMI C  YUYETOM
CaMOCTOSITEJIbHO BbIZI€JIEHHBIX KPUTEPUEB).

Ba3oBbIe ucc/i1eq0BaTeIbCKIE JeICTBUS:

MICIIO/Ib30BaTh BOMPOCHI KaK MCCAeOOBATE/bCKUMI MHCTPYMEHT ITO3HAHMS,
dbopMyaMpoBaTh  BOMPOCHI,  GUKCUPYIOIIME  MPOTUBOpeune,  mpobiemy,
yCTaHaBIMBATh MCKOMOE M IaHHOe, (OopMMpPOBAThb TMUIIOTE3Y, apryMeHTUPOBATh
CBOIO MO3UIINIO, MHEHME;

MIPOBOJIUTh CAMOCTOSITE/TbHO CIIJIAHMPOBAHHBIN 3KCIIEPUMEHT, MCC/IeIOBaHME
10 YCTAHOBJIEHMIO OCOOEHHOCTEN MaTeMaTuueCcKoro o0beKTa, sSIBJieHMsI, Ipoliecca,



BBISIBJIEHMIO 3aBMCHMMOCTENM MEKIY OObEKTaMM, IBJIEHUSIMMU, ITPOLIECCAMM;

CaMOCTOSITeJTbHO (OpMYy/IMPOBaTh OOOOIIEHNUSI M BBIBOALI IO pe3yJibTaTaM
MIPOBEIEHHOTO  HAOJIOMEeHMsI, MCC/IeNOBaHMS, OI€HMBAaThb JIOCTOBEPHOCTD
TIOJIYYEHHBIX Pe3yJIbTaTOB, BHIBOAOB 1 0000IIEHNI;

MPOrHO3MPOBAaTh BO3MOXKHOE pas3BUTHE TMpollecca, a TakKke BbIIBUTATh
MIPEeITIOJI0KEHUST O €r0 Pa3BUTUM B HOBBIX YCJIOBUSIX.

Pa6ora ¢ madopmarmein:

BBISIBJIITH JeduUuThl MHGOpMAaLMM, JAHHbIX, HEOOXOAMMBIX AJISI OTBETa Ha
BOIIPOC ¥ IJIST peIlieHnsT 3a1a4m;

BBIOVpPaTh MHGOPMAIMIO U3 UCTOUYHMKOB PAa3/IMUHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh WM MHTEPHPETUPOBATh MH(POPMAIMIO PA3JIMUYHBIX BUIOB U
dbopm mpeacTaBaeHNs;

CTPYKTYypUpOBaTh MHGOpMalNiO, MPeNCTaB/JsITh €€ B pas3jIMyHbIX (opMax,
WJUTIOCTPUPOBATh rpaduueckiu;

OLIEHMBATh HaJIEKHOCTD mHpopmaun o CaMOCTOSITEJTHO
chopMyIMpPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHUBEPCATbHbIE YUeOHbIE AeCTBUS

Oo1enne:

BOCIIPMHMMATh ¥ (GOPMYJIMPOBATh CY>KIEHMUSI B COOTBETCTBUM C YCJIOBUSIMU U
1eJIIMM  OOIIEHMSI, SICHO, TOYHO, I'PaMOTHO BbIpa)kKaTb CBOIO TOYKY 3pEHUSI B
YCTHBIX UM IMCbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHMS II0 XOOy pelleHMus 3amaun,
KOMMEHTMPOBATh IOJIYUYEHHbBIN Pe3yJ/ibTart,

B Xofe OOCY>KIeHMs 3aJaBaTh BOIPOCHI IO CYILECTBY OOCY>KIAE€MOJ TEMBI,
mpobJsieMbl, pelllaeMOii 3aJaul, BbICKAa3bIBaThb UOEM, HaleJeHHble Ha TIOMCK
pelleHNs, COIMOCTaBJISATh CBOM CYXKIOEHUS C CYXXOEHMSIMU [OPYIMX YUYACTHUKOB
Iyuajiora, OOHapYKMBaTh pasjiMuye UM CXOACTBO MO3ULUI, B KOPPEKTHON (opme
dbopMyIMpOBaTh Pa3sHOTJIACKSI, CBOY BO3PasKeHNS,

IIPeICTaB/ISITh Pe3yJIbTAThl PEILlIeHMs 3aJauy, SKCIIepUMEHTa, MCC/IeIOBaHMs,
IIPOEKTa, CaMOCTOSITeJIbHO BbIOMpaTh (opMarT BBICTYIIEHMS C YYETOM 3amau
IIpe3eHTal 1 0COOEHHOCTEN ayaUTOPUNA.

PerynsatuBHbIe YHUBEpCA/TIbHbIE YUeOHbIE TeMCTBUS

CamoopraHusanmsi:

COCTAaBJIATh IIaH, aJITOPUTM peIlleHNsT 3aJaun, BbIOMPATh CIIOCOO PeIeHus C
YUYETOM MMEIOIIMXCSI PECYPCOB ¥ COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBATh
Y KOPPEKTUPOBATh BAPMAHThI PEIIeHNI C YUETOM HOBOM MHMOPMALIVIN.

CaMOKOHTPOJIb, SMOIIMOHA/IbHBIN MHTEJIJIEKT:

BJIANETh  HABbIKAaMM  ITO3HABATEJbHOM  pedIeKCMM KaK  OCO3HAHMUS
COBepIlIaeMbIX AEMCTBUI M MBICJIUTEIbHBIX ITPOILIECCOB, UX PEe3YyJIbTAaTOB, BIAHETh
crrocobaMy CaMOIIPOBEPKM, CAMOKOHTPOJISI TIPOIecca M pesysbTaTa pelieHus
MaTeMaTUYeCKOM 3a1aun;

MpeaBUAETb TPYIHOCTY, KOTOpble MOTYT BO3HMKHYTD IPU PEIeHUM 3a1aun,



BHOCUTDb KOPPEKTUBBI B JeSITEJIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJIEHHbIX OIIMOOK, BbISIBJIEHHBIX TPYIHOCTEI;

OIIEHMBATh COOTBETCTBME Pe3y/IbTaTa e U YCJIOBUSIM, OObSICHITD ITPUUMHBI
OOCTVKEHUS VI HeIOCTVKEHUSI pe3ysIbTAaTOB AEeSITeIbHOCTM, HAaXOIUTh OIIMOKY,
IaBaThb OLIEHKY IMPUOOPETEHHOMY OITBITY.

CoBMecTHAS AeSITeIbHOCTD:

MMOHMMAThb ¥ MCIIOJIb30BaTh MPEMMYILIECTBA KOMAHIHOM ¥ MHIUBUIYAJIbHOM
paboOThl TpM pelleHuM YYeOHbIX 3amay, IMPUHMMATh 1ieJb COBMECTHOM
nesTebHOCTM, TUIAHMPOBATh OpraHM3alMi0 COBMECTHOM pabOoThbl, pacIipenesisiaTh
BUIbI paboT, AOroBapMBaTbCsl, OOCYKIaThb IIPOIeCC U pe3yJbTaT paboThI,
00600111aTh MHEHMS HeCKOJIbKUX JIIOMEN;

y4aCTBOBaTh B I'PYMHIIOBBIX (opmax paboThl (06CYKAeHMsl, OOMeH MHEHM,
«MO3TOBble IITYpPMbI» ¥ WHBbIE), BBINMOJHITL CBOIO YacTb pabOThl U
KOOpPAMHMPOBATb CBOM MOEMCTBUS C JPYTMMM YJe€HaMM KOMAaHIbl, OII€HMBATb
KavyeCcTBO CBOEro BKJIaJa B OOIIMII MPOAYKT MO KpUTEPUSIM, CHOPMYJIMPOBAHHBIM
YYaCTHMKAMM B3aMMOMIEMCTBHSI.

INPEIMETHBIE PE3VYJIBTATBI

K xoHny 10 k/1acca o6ydaroimincss HayuUnTcsi:

o CBOOOZHO OIEpUPOBATh OCHOBHBIMM IOHSITUSIMM CTEPEOMETPUM IIPU
pellleHnN 3aa4 ¥ MPOBeIeHNM MaTeMaTUUeCKIX PacCysKIeHMIT;

o IIPUMEHSITh aKCHMOMbI CTEPEOMETPUU U CJAENCTBUS U3 HUX IIPU pelleHun
reoMeTpUUeCcKuX 3aay;

o KaaccuuIIMpoBaTh B3aMMHOE pPAaCIIOJIOKEHMe IIPSIMbIX B IPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

o CBOOOIHO  OIEepUpOBaTb  IOHSITUSIMM, CBSI3aHHBIMM C  yIJIaMU B
MIPOCTPAHCTBE: MEXKAY MPSIMBIMM B IIPOCTPAHCTBE, MEKAY IPSIMOM U IJIOCKOCTBIO;
o CBOOOIHO OIEepUpPOBaTh IMMOHATUSIMM, CBSI3aHHBIMM C MHOTOTpaHHUKAMU;

o CBOOOIHO pacIio3HaBaTh OCHOBHbIE BMIbl MHOTOIPAHHMKOB (IIpU3Ma,
MMpaMuaa, MPSIMOYTOJIbHBIN TapasuliesienuIie, Kyo);

o KJI1aCcCUUIIMPOBATh MHOT'OTPaHHMKH, BbIOVIpast OCHOBaHUSI  [OJig
KJaaccupuKalum;

o CBOOOZHO  OIIEpMPOBATb  TMOHATUSIMM,  CBSI3AHHBIMU C  CEUEHUEM
MHOT'OT'PaHHMKOB IVIOCKOCTBIO;

o BBIIIOJIHATD ITapaslJIeJIbHOE, IIEHTPAJIbHOE ¥ OPTOrOHAJIbHOE ITPOEKTUPOBaHME
(GuUryp Ha IIOCKOCTb, BBIIIOJIHATD M300paskeHusT PUryp Ha MIOCKOCTH;

o CTPOUTh CEeYeHMS] MHOI'OI'PAHHMKOB Pa3JIMUHBIMM MEeTOJAMM, BBIIIOIHSTD

(BBIHOCHBIE) TUUIOCKME YepTeKM M3 PUCYHKOB IPOCTBIX OOBEMHBIX (GUryp: BuUI
CBEpPXY, COOKY, CHU3Y;

J BBIUMCJISATD TUIOIIAIM TTOBEPXHOCTEN MHOTOTPAaHHMKOB (MpuU3Ma, MupamMmuaa),
reoMeTpuUUeCcKuX TeJl C MpuMeHeHneM GopMyi;



J CBOOOHO OMNEpUPOBATh MOHSITUSIMU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP,
OCb U TVIOCKOCTb CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTb CUMMETPUM QUTYPHI;

o CBOOOIHO OMNepupoBaTh IOHSATUSIMM, COOTBETCTBYIOIIMMM BeKTOpaM U
KOOpAMHATAM B IIPOCTPAHCTBE;

o BBITIOJTHSITh JEVICTBUS HaJl BEKTOPaMM;

o peliaTh 3aJauyM Ha [JOKAas3aTejJbCTBO MaTeMaTUMUYeCKMX OTHOIIEHUN U

HaXOXXOeHne TreoOMeTprMUYeCKMX BeJINYMH, IIPpMMEHSS W3BECTHbI€ METOObI IIpU
penieH MaTeMaTiM4eCKMX 3aJa4 ITIOBbIIIEHHOT'O 1 BBICOKOI'O YPOBHS CJIOJKHOCTU,

J MPUMEHSITh ~ TPOCTENMIlIMe TpOorpaMMHbIE CpeICTBAa U  3JIEKTPOHHO-
KOMMYHMKALIMOHHbIE CUCTEMBI NIpY pellieHU! CTepeoMeTpuuecKmx 3a/1ady;

. M3BJIeKaTb, IPe0OpPa30OBBIBATb M MHTEPIIPETUPOBATh UHMOpPMAINIO O
MIPOCTPAHCTBEHHBIX reoMeTpuueckux urypax, mpefcTaBjieHHYIO Ha yepTexxax U
PUCYHKaX;

J MPUMEHSTh  TOJIlyueHHble 3HaHMS Ha  MpakTMKe: CpaBHUBATb U

aHAJIM3UPOBATh peasibHble CUTYaLUU, TPUMEHSITh M3yUeHHbIe TTOHSTHSI B ITpoliecce
TIOMCKa pellleHus] MaTeMaTnuecku chopMyIUMPOBAHHON ITPoOIeMbI, MOJIEIMPOBATD
peasibHble CUTyallMM Ha SI3bIKe TeOMeTpHM, UCCAeN0BaTh MOCTPOEHHbIe MOAEN C
MCITOJIb30BAaHMEM T'€OMEeTPUUECKMX ITOHSITUIA U TeOpeM, arrapara ajredpbl, peliaThb
MpaKTUYeCKMe 3a/1auM, CBSI3aHHbIE C HAXOKIEeHMEM I'eOMeTPUUECKUX BEeJIMUMH;

J MMEeTb TIpeACTaB/JieHMsT OO0 OCHOBHBIX I3Tallax pasBUTHS TeOMeTpUM Kak
COCTaBHOM YacTu QyHIAAMEHTa Pa3BUTHUSI TEXHOJIOTUM.

K xonny 11 k/acca o6ydaroimmincst HayuUmnTcsi:

J CBOOOIHO OIEpPMPOBATH IOHSTUSIMM, CBSI3aHHBIMM C [VJIMHIPUUYECKOMN,
KOHMYECKOU U cheprdyecKoy MOBEPXHOCTSIMMU, OOBSICHITb CIIOCOOBI ITOJTyUeHNS];

J OIepMpoBaTh MOHITUSIMMU, CBSI3aHHBIMM C TeJaMM BpallleHWs: IIMIMHIPOM,
KOHYCOM, chepoi 1 11apoMm;

o pacIio3HaBaTh TeJia BpallleHus1 (IWIMHIP, KOHYC, cdepa 1 11ap) M OObSICHSITD
CITOCOOBI TIOJTYYEHMST TeJT BpallleHNS;

J KJIaccupuUIMpoBaTh B3aMMHOE pacroJioskeHne cepbl U TII0CKOCTH;

J BBIUMCJIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M Tejl BpallleHusl,

OO0BEMBI ¥ TIJIOIIAAM IIOBEPXHOCTEM MHOTOIPAHHMKOB M TeJ BpallleHmus,
reoMeTpuUYecKux TeJ ¢ IpuMeHeHneM Gopmyi;

J CBOOOIHO ONEpPUPOBATh TOHSTUSIMM, CBSI3aHHBIMM C KOMOMHALMSIMM TeJl
BpaIlleHNsT ¥ MHOTOTPaHHMKOB: MHOTOI'PaHHMK, BIIMCAHHBIN B Cepy U ONMMCAHHBIN
oKkoJio cdepsl, chepa, BMCaHHAS B MHOTOT'PaHHMK MJIM TEJIO BPaIlleHMS;

o BBIUMC/ISITh COOTHOIIEHMSI MEXAY IIJIOIIAASIMM ITOBEPXHOCTEN U OObEMaMMU
IIOJOOHBIX TeJI;
o n300paskaTb M3yuaemble (UTypbl, BBIMOJHITD (BbBIHOCHBIE) IIJIOCKME

YepTeKM U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (UIYp: BuUA CBEpXY, COOKY, CHU3Y,
CTPOUTH CEUEeHMsI TeJl BpallleHusI;
J U3BJIEKaTb, WHTEPIPETHPOBATh ¥ MpeoOpasoBbIBaTh MHMOpMAINIO O



MIPOCTPAHCTBEHHbIX T'eoMeTpuuyeckux (purypax, mpeacTaBjeHHYIO Ha uepTexkax U
pPUCYHKaX;

g CBO60,U,HO OIIepMpPOBATDH ITOHATMEM BEKTOP B IIPOCTPAHCTBE,

g BBITIOJIHATD OIlepauy Hall BEKTOpaMU,

g 3adaBaThb IVIOCKOCTb YPpaBHEHMEM B ,Z[eKapTOBOI./JI cucreMe KOOpauHar,

g peniaTb reOMETpMUYECKIME 3aJa4M Ha BbIUMCJIIEHME YIJIOB MEXAY IIPAMbIMU U

IJIOCKOCTSIMM, BbIUMCJIEHME PACCTOSIHUMM OT TOYKM OO IIJIOCKOCTM, B 1I€JIOM, Ha
MpUMeHeHe BEKTOPHO-KOOPAMHATHOI'O MEeTO/Ia IIpU pellleHNM;

J CBOOOJHO OMNEepUpoBaTh IOHSITUSIMM, CBSI3AaHHBIMM C [OBVDKEHMEM B
MIPOCTPAHCTBE, 3HATb CBOMCTBA IBVKEHUI;
J BBITMIOJIHSITh ~ M300pasKeHMs] MHOTOTPAaHHMKOB M Tejl BpallleHus IIpu

rapauieJIbHOM IePEHOCE, IIEHTPAIbHOM CUMMETPUN, 3epKaJIbHOM CUMMETPUH, TIpU
IIOBOPOTE BOKPYT IPSIMOI, TpeoOpa3oBaHus ITOI00MS;

J CTPOUTH CeUeHMsS] MHOTOTPAaHHMKOB M Tej BpallleHMs: CeYeHUs IIMIMHIpa
(mapannenbHO W TEPHNEHOUKYJISIPHO OCK), CedYeHMsI KOHyca (Tapasiie/ibHble
OCHOBAHMIO U MPOXOISIINeE Uepe3 BepIINHY), CeueHus 111apa;

o MICIIO/Ib30BaTh METOIbl IIOCTPOEHMSI CEUYEHMI: MEeTOH CJIeIOB, METOJI
BHYTpPEHHEro IPOEKTUPOBAHMSI, METO/I [IEPEeHOCA CEKYIIEeN MIOCKOCTH;

o IIOKa3bIBaThb r€OMETPUYECKIME YTBEPKIEHNS;

o IIPUMEHSTh TeoMeTpuueckue ¢GaKThl OIS pelleHus] CTepeoMeTPUYeCKUX

3a7a4, MpeanosararoiMxX HeCKOJIbKO 11aroB pellleHys, eCu YCJIOBUST IPUMeHEHUS
3a7laHbl B SIBHOM U HEeSIBHOM (OpMeE;

J pelllaTb 3aJauM Ha [JOKA3aTe/JbCTBO MAaTeMaTUMYECKMX OTHOLIEHUN U
HaXOXXJeHMe reOMeTPUUEeCKUX BeJIMUMH;

L4 NpMMEHATb IpOorpaMMHbI€ CpeacTBa M 3JIEKTPOHHO-KOMMYHUKALIMMOHHbIE
CHCTEMBI IIPpU pellIeHNM CTepeoOMeTpMnIYeCKMX 3a4au,
L4 IIpMMEHATDb II0JIYYeHHbI€ 3HaHMS Ha IIpaKTuKe: CpaBHMBATb, aHAJIM3MPOBATb

M OLIEHMBATb peayibHble CUTYyalluM, MPUMEHSTh M3yUYEHHbIE ITOHSITUSI, TEOPEMBI,
CBOJICTBA B TIIpOIleCcce IIOMCKA pelIeHus MaTeMaTuyecku CQopMyIMpOBaHHOM
MpoOJIeMbl, MOAEIMPOBATh peaJibHble CUTyallMM Ha SI3bIKe T'e€OMETPHH,
MCCJIeIOBATh ITOCTPOEHHbBIE MO/ C MCIIOJIb30OBAHMEM IreOMETPUYECKUX ITOHSITUIA
M TEeOpeM, ammapaTta aJreOpbl, pemiaTb MpaKTUUYECKMe 3aJaudy, CBSI3aHHbIE C
HaXOKIEeHMEM reOMeTPUYECKUX BeJIMUNH;

J MMETb IIPeACTaBjeHMsT 00 OCHOBHBIX 3Tamax pPa3sBUTUS TeOMETPUM KakK
COCTaBHOM YacTu ¢pyHAAMEeHTa Pa3sBUTHUS TEXHOJIOTUIA.



TEMATUYECKOE IIJ/TAHUPOBAHUE

10 KJIACC
KonmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3jesioB U TeM KomTponbibie | [IpaxTisecke (umudpoBbIe)
n/m MPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesi

1 BBeneHue B cTepeoMeTpurIO 23 1
9 BsanmHoe pacriosioxkeHne mpsiMbIX B 6 1

IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEN B 3

ITPOCTPAHCTBE
4 HepneH/:LmEynﬂpHOCTb MPSIMBIX U 95

IIJIOCKOCTEN B IPOCTPAHCTBE
5 VIJIbI ¥ PACCTOSTHYS 16
6 MHororpaHHuKu 7
7 BeKkTOpbl B MPOCTPAHCTBE 12
3 [ToBTOpEHME, O606LLI€HI:I€ u s 9

CUCTeMaTHU3aLysl 3HaHUI
OBILIEE KOJIMYECTBO YACOB IIO 102 6 0

[TPOTPAMME




11 KJIACC

KoyimuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pasaesioB U TEM udpoBbIe
Ne n/n IporpaMMEI pasa Beero KonTponabnbie | [IpakTuyeckue f)lép(al:?ﬁ)sa're.l)mnme
padoThI padoThI pecypeo:
1 AHaJIMTHYeCKasi TeOMeTPUS 15 1
9 [ToBTOpEHME, 0606LueHI/UIe "u 15 1
CUCTeMaTU3auysI 3HaHUI
3 O6bEM MHOTOI'PpaHHMKA 17
4 Tena BpaleHust 24 1
s [Tnomaay moBepXHOCTY U OOBEMBI 9 1
KPYTJIbIX TeJI
6 I BusKeHus 5 1
7 [ToBTOpEHME, o6o61ueH111e " 17 9
CHUCTeMaTHU3aLys 3HAaHUI
OBILIEE KOJIMYECTBO YACOB IIO 102 3 0
ITPOI'PAMME




ITOYPOYHOE ITV/TAHNPOBAHUE

10 KJIACC

Ne
n/m

Tema ypoka

KonnuyecTBO 4acoB

Hdata usyuyeHus

Bcero

KoHTpoabHbIE
paboThI

IIpakTHueckue
paboThI

ITo
IJIaHy

ITo
daxTy

DJIeKTPOHHbIE
nudpoBbIe
oOpa3oBaTe/IbHbIe

pecypchl

OcHoBHbIe TTpaBUJIa
1300paskeHNsI Ha PUCYHKe
TIJIOCKOCTHU, TTapayieIbHbIX
MPSIMbIX (OTPE3KOB), CepenHbI
OTpe3Ka

[IousiTust cTepeomMeTpun:
TOYKa, MpsiMasi, IIJIOCKOCTb,
npoctpaHCcTBO. OCHOBHbIE
rpaBuia M300paskeHus Ha
PUCYHKe TIJIOCKOCTH,
napasiieJbHbIX MPSMbIX
(OTpe3KOB), cepeiHbI OTPe3Ka

[ToHsTHUS: NTEepeceKkarolIyecs
IJIOCKOCTHU, TlepeceKalrolecs
MpsiMast ¥ TJIOCKOCTb;
TTOJTYIIPOCTPAHCTBO

[ToHaTusa: nepecexkaroimecs
IIJIOCKOCTH, TTepeceKaroIecs
MIpSIMast ¥ IJIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKHM, U306 paskeHe
MIPOCTEMIIINX




MIPOCTPAHCTBEHHbBIX QUTYP,
HeCYILeCTBYIOLIMX O0ObEKTOB

MHororpaHHUKHM, U300 paskeHne

MIPOCTEMIINX
MIPOCTPAHCTBEHHBIX PUTYD,
HeCYILeCTBYIOLIMX OObEKTOB

AKcroMbI CTepeoOMeTpuUn n
I1epBbl€ CJIeOCTBUA 13 HUX

AKCHOMBI CTEpEOMETPUN U
1epBbIe CJIEACTBUS U3 HUX

AKCHOMBI CTEpeOMEeTPUM U
TepBbIe CJIENCTBUS U3 HUX.
Crioco6bI 3agaHus MPSIMbIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O603HaueHUs MPSIMbBIX U
IJIOCKOCTEeN

10

N306paskeHne ceueHmi
MMPaMUIbI, KyOa ¥ IPU3MBbI,
KOTOpbIE ITPOXOJIST Yepes nx
pébpa. N3obpaskeHne
repeceveHys MoJTyUYeHHbIX
11ockocTten. PackpaiBanme
TTIOCTPOEHHbBIX CeUeHUN
pa3sHbIMM IIBETAMU

11

N306paskeHne ceueHmi
MMpaMUIbI, KyOa U MPU3MBbI,
KOTOpbIE MTPOXOIST Yepes nx
pebpa. M3obpaskeHne




repeceyeHust MoJTy4YeHHbIX
mockocTen. PackpammBanme
ITIOCTPOEHHBIX CEUEHUN
pasHbIMM IIBETAMMU

12

N3o06paskeHne ceyeHni
MMpaMUIbl, KyOa U IMPU3MBbI,
KOTOpBbIE MTPOXOISIT Uepes nx
pébpa. M3obpaskeHne
repeceveHys OJTyUYeHHbIX
rIockocTen. PackpammBanme
ITIOCTPOEHHbBIX CEUEHUN
pasHbIMM LIBETAMU

13

N3o06paskeHne ceyeHum
MUpaMUIbI, KyOa U IPU3MBbI,
KOTOpBIE MTPOXOISIT Uepes ux
pebpa. NzobpaskeHne
repeceveHys OJTyUYeHHbIX
mIockocTen. PackpammBanme
ITIOCTPOEHHBIX CEUEHUN
pasHbIMM LIBETAMU

14

Mertop ciemoB AJisl TIOCTPOEHMS
CeYeHun

15

Mertop, cieioB AJ1s1 IOCTPOEHMS
ceuennii. CBoMCTBa
repeceyeHmii IpsiMbIX U
IJIOCKOCTEeN

16

Mertop, cieoB AJ1s1 IOCTPOEHMST
ceuennit. CBOMCTBA
repecevyeHmii IpsIMbIX U




IUIOCKOCTeN

17

[TocTpoenne ceuennit B
nupamuze, Kyoe o Tpém
TOUKam Ha peébpax. Co3gaHue
BBIHOCHbBIX UepTEesKel U 3aICh
IIar'OB ITOCTPOEHMSI

18

ITocTpoenne ceuenmii B
nupamue, Kyoe 1o Tpem
TOUKam Ha peébpax. Co3gaHue
BBIHOCHBIX UepTeykeil U 3aIiCh
I11ar0B MOCTPOEHMS

19

ITocTpoenne ceuenmii B
nupamuze, Kybe o Tpém
TOYKaM Ha pébpax. Co3gaHue
BBIHOCHBIX UepTesKeli 1 3aImcCh
I11aTOB MOCTPOEHNSI

20

ITocTpoenue ceuennii B
nupamuae, Kyoe 1mo Tpem
TOYKaM Ha pébpax. CosmaHue
BBIHOCHbBIX UepTesKell U 3aICh
IIarOB IMOCTPOEHMSI

21

IIoBTOpEHME NIaHUMETPUN:
Teopema 0 MpoOMOpLMOHATbHBIX
oTtpeskax. ITomobue
TPEeYTOJIbHMKOB

22

IToBTOpEHME TVTAHMMETPUM:
Teopema MeHenas. PacueTsl B
CeYeHMSX Ha BbIHOCHbIX




yepreskax. ctopust pasButus
TUIAHUMETPUN Ui CTEPEOMETPUN

23

KouTposbHas pabora
" AKCMOMBI CTepEeOMETPUM.
Ceuenns'”

24

B3aumHoe pacnosioskeHne
MIPSIMBIX B IIPOCTPAHCTBE.
CkpeluBaroImecs mpsmbie.
[TpusHaKky CKpelyBarOIIVIXCS
npsiMbiX. [lapauienbHbIe
IpsIMbIe B POCTPAHCTBE

25

Teopema o cyleCTBOBaHUM U
eIMHCTBEHHOCTU IIPSIMOM
rapauieJIbHOM JaHHOMN
MIPSIMOM, ITPOXOISIIEN yepe3
TOYKY IIPOCTPAHCTBA U He
JiesKallliel Ha JaHHOM ITPSIMOM.
JlemMa o nmepeceueHumn
rapauieIbHbIX MTPSIMbIX
IJIOCKOCTBIO

26

[TapaniesbHOCTDb TpeX MPSIMbIX.
Teopema o Tpex napasieJbHbIX
npsiMbix. Teopema o
CKPEIIMBAIOIIMXCST TPSIMbIX

27

[TapannenbHoe
npoexkTupoBaHue. OCHOBHbIE
CBOJICTBA ITapasIIeJIbHOTO
MIPOEKTUPOBAHMSI.
M306paskeHne pasHbIx GUIryp B




MapauIeIbHOV MPOEKINN

28

LeHnTpanbHas Mpoekusi. YroJ
C COHAITpaBJIeHHbIMU
CTOPOHaAMM. YTOJI MEKIY
TIPSIMbIMU

29

3agauy Ha JOKAa3aTeJabCTBO U
MCCIIeIOBaHMe, CBSI3aHHbIe C
PaCIOJIOKEHEM MPSIMbIX B
MIPOCTPAHCTBE

30

[ToHsATHS: Tapa/lJIeIbHOCTh
MIPSIMOM U TIJIOCKOCTU B
npocTtpaHcTBe. [IpusHak
MapaJiyIeJ;IbHOCTY TIPSIMON U
mockocTtu. CBOMCTBA
MapaJiyIeJ;IbHOCTY TIPSIMO U
TIJIOCKOCTY

31

['eomeTpuueckue 3agaum Ha
BbIUMCJIEHME U JOKAa3aTeIbCTBO,
CBSI3aHHbIE C Mapa/JIeIbHOCTbIO
MIPSIMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoeHne ceuenus,
MPOXOMSIIErO Yepe3 JaHHYIO
MIPSIMYIO Ha YepTeske U
MapauIeIbHOTO IPYTroMn
npssMoy. PacuéT oTHOLIeHM

33

[TapasnienbHast poeKIus,
IpYMEeHEeHe JIJIS1 TOCTPOEHMSI




ceueHN| Kyba u
napayuienermiena. CBoMcTBa
rapaJsiiesienuIensa U Ipu3Mbl

34

[TapanienbHble TIJIOCKOCTH.
[Ipu3Haku nmapasiebHOCTU
IBYX IJIOCKOCTEN

35

Teopema o mapaaieIbHOCTU U
e IMHCTBEHHOCTM TVIOCKOCTH,
MIPOXOMSIIIEN Uepe3 TOUKY, He
MIPMHAIJIEXKAIIYIO TaHHOM
IJIOCKOCTH Y CJIEICTBUS U3 Hee

36

CaoiicTBa napasiiebHbIX
IIJIOCKOCTEN: O
MapaJiyIeJ;IbHOCTY TPSIMbIX
nepeceueHus pu rnepecevyeHnmn
IBYX IMapalyIeJIbHbIX
TJIOCKOCTEN TPEeThen

37

CaoilicTBa napa/ieIbHbIX
TIJIOCKOCTENM: 00 OTpe3Kax
Mapasulie/IbHbIX MPSIMbIX,
3aK/IIOUEHHbBIX MEKIY
napasiieJIbHbIMU TIJIOCKOCTSIMU;
O TIepeceveHum MpsIMOo C
OBYMSI TapaJlyieJTbHbIMU
TIJIOCKOCTSIMU

38

IToBTOpEHME: TeOpemMa
IIndaropa Ha MJIOCKOCTHU

39

IToBTOpEHME: TPUTOHOMETPUSI




MIPSIMOYTOJIbHOTO
TpeyroJIbHMKA

40

CaoiicTBa Kyba 1
MPSIMOYTOJIBHOT'O
napasiiesenumnesa

41

Borunciienme ajiMH OTpe3KOB B
Kybe 1 MPSIMOYTOJIbHOM
napaJuiesienuiesae

42

[TeprieHOAUKYJISIPHOCTD IIPSIMOM
1 miockocTtu. [TpusHak
MePHEHIVKYJIIPHOCTY IIPSIMOM
Y INIOCKOCTU

43

[TeprnieHAUKYJISIPHOCTD TIPSIMOM
1 iockocTu. [TpusHak
MepHeHINKYJIIPHOCTY TIPSIMOM
" TNIOCKOCTY

Teopema o cyllleCTBOBaHUM U
eIMHCTBEHHOCTH IIPSIMOMA,
MIPOXOISIIIIEN Uepe3 TOUKY
IIPOCTPAHCTBA U
MePIIeHAVIKYJISPHOM K
IIJIOCKOCTU

45

[TnockocTn u
MepHeHIVKYJISIpHbIE VM
IIpSIMble B MHOT'OI'PaHHMKAX

46

[TnockocTn u
MepreHIVKYJISIPHbIE UM
MIPSIMbIe B MHOT'OI'DaHHMKAX




47

[TepieHOUKYJISIp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHaNUKYJIsIpa
13 TOYKYM Ha IPSIMYIO

48

[TepieHaAUKYJISIp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHANKYJISIpa
13 TOYKYM Ha IPSIMYIO

49

Teopema o Tpex
neprHeHaAuKyJspax (mpsmas u
obpaTHasi)

50

Teopema o Tpex
MeprHeHauKyJspax (Impsmas u
obpaTHas)

51

Yros mexny
CKpeILMBaIOILIYMMCS TIPSIMbIMU

52

ITouck nepreHauKyASIPHbIX
MIPSIMBIX C ITOMOILIbIO
TePIeHINKYISIPHBIX
IJIOCKOCTEN

53

OpToroHajsibHOe
MIPOEKTUPOBAHME

54

ITocTpoeHne ceuenmit Kyba,
MPU3MblI, TPaBUJIIbHOM
MMPaMUIbI C TTOMOIIBIO
OPTOrOHAJIbHOM IMPOEKIINA

55

ITocTpoenne ceuenmii Kyoa,
MIPU3MbI, ITPaBUJIbHOM
MMPaMUIbI C TTOMOIIIBIO
OPTOTOHAJIbHOM MMPOEKINA




56

CumMMmeTpusi B IIPOCTPAHCTBE
OTHOCUTEJIbHO TIJIOCKOCTH.
[TnockoCcTy cMMMeTpuin B
MHOTOT'paHHMKAX

57

[Tpu3HaK nepreHauKyJISPHOCTI
TIPSIMOM U TIJIOCKOCTU KaK
CJIeICTBYE CUMMETPUA

58

IIpaBuIbHBIE MHOTOTPaHHMKIN.
Pacuér paccTosiHuiA OT TOUKU
IO TJIOCKOCTU

59

IIpaBuIbHbIE MHOT'OI' PAHHMKMN.
PacuéT paccTOSTHMI OT TOUKM
10 TIJIOCKOCTH

60

Cnioco6bI OIyCTUTD
MepIeHANKYJISIPbl: CUMMETPHS,
CABUT TOYKM IO TapaJiyieJIbHOM
MIPSIMOM

61

CaBur 110 HenapauieIbHOM
MIpSIMOM, 3MEHEeHMe
PACCTOSIHUM

62

KonTtposbHast paboTa
"B3auMHOe pacrosioskeHue
MIPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE"

63

IIoBTOpPEHME: YTOT MEXAY
MPSIMBIMM Ha TIJIOCKOCTH,
TPUTOHOMETPUS B
MIPOM3BOJIbHOM TPEYTrOJIbHUKE,




TeopeMa KOCMHYCOB

64

[ToBTOpEHME: YTOT MEKITY
CKPEeIIVBAOIIMMUCS ITPSIMbIMMU
B IIPOCTPAHCTBE

65

['eomeTpuyecKmue MeTOIbI
BBIUVCJIEHNS YTJIa MEKIY
NPSIMbIMY B MHOTOT'paHHMKAX

66

IByrpaHHbiit yroa. CBOMCTBO
JIMHEMHBIX YTJIOB IBYTPAaHHOTO
yrjia

67

[TeprieHAVIKYJISIPHbBIE
r1ockocTy. CBOMCTBA B3aMMHO
MepIIeHAVKYJISIPHBIX
IJIOCKOCTEN

68

[IpM3HaK nepreHauKyaSpHOCTA
IIJIOCKOCTEN; TeopeMa O
MIPSIMOM TepecevyeHnst IBYyX
TJIOCKOCTEN
MepIIeHAVKYJIIPHBIX TPEeTheM
IIJIOCKOCTY

69

[TpsiMOyTObHBIN
napaJuiesienumen; Kyo;
M3MepeHusi, CBOCTBa
MPSIMOYTOJILHOT'O
napasiiesienumnena

70

Teopema o guaroHamn
MIPSIMOYTOJILHOTO
rapaJsijiesienuIena U cjaeCcTBye




U3 Hee

71

CtepeomeTpuueckme u
MIpUKJIaIHbIE 3a7auH,
CBSI3aHHbIE CO B3aMMHbBIM
PaCIMoJIOKEHNEM MTPSIMBIX U
TIJIOCKOCTH

72

IToBTOpEHNME:
CKpeIMBaIoIIMecs MpsiMble,
napaJuiesibHble TIJIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'PaHHUKAX

73

[Tapa mapaieIbHbIX
IJIOCKOCTEeN Ha
CKPeIVBAaIOIINXCS PSIMbIX,
pPacCTOSIHME MEXKIY
CKPEeIVBAIOIINMMUCS IIPSIMbIMMU
B IIPOCTBIX CUTYALIMSIX

74

Paccrossaue ot Touku 1o
IJIOCKOCTHM, PACCTOSIHME OT
MIPSIMOM JTO TVIOCKOCTH

75

BorunciieHne paccTossHUM
MesKy CKpellBaloIIMUCS
MIPSIMbIMM C TTOMOILIbIO
MepHeHIVKYJISIPHOM MJIOCKOCTHU

76

TpéxrpaHHbI Yo,
HepaBEeHCTBA JJII TPeXTI'PaHHbIX
yrioB. Teopema ITudaropa,
TeOpeMbl KOCMHYCOB 1 CMHYCOB
IJISI TPEXTPAHHOTO YTJIa




OJteMeHTBI chepuUecKon

77 reoMeTpUn: reoe3ndecke
JIMHUM Ha 3emJie

78 KOHTpO)‘IbHE'l'H pa6ota "Yriibl u
pPaCCTOSTHUSI
CucremaTtnsauys 3HaHUN

79 | "MHOrorpaHH;K " €ro
9JIEMEHThI "

30 [Iupamuna. Buasl nupamm.
IIpaBuabHas nupaMmuaa

31 [Ipusma. IIpsimast ¥ HaKJIOHHas
nipusMbl. [IpaBusibHas mpusma
ITpssmoint mapasuienenuies,

82 | mpsAMOYTOBHBIN
rapaJsiiesienuie, Kyo

33 Boinykiibie MHOTOTrpaHHUKHA.
Teopema Jiiepa
Boimmykiibie MHOTOrpaHHUKNA.

34 Teopema Oiinepa. [IpaBuibHbIE
Y TIOJIYIIPaBUIbHbIE
MHOT'OT'PaHHVKI

35 'I'(OHTpoanaH paG?Ta

MHororpaHHUKU

36 IToHsiTe BeKTOpa Ha
IJIOCKOCTY ¥ B TPOCTPAHCTBE

87 | Cymma BeKTOpOB

88 | PasHOCTb BEeKTOpOB




89 IIpaBuio napauienenuiena 1

90 | VMHOKeHMe BeKTOpa Ha YMCJIO 1
PasnoykeHne BekTOpa Mo

91 | 6a3ucy TpEX BEKTOPOB, HE 1
JIESKAIIMX B OTHOM IJIOCKOCTHU

92 | CkassipHOe npou3BefeHye 1

93 Boeruncnenue yria Mmexny 1
BEKTOPaMM B IMPOCTPAHCTBE

94 IIpocTeniine 3agaun C 1
BEKTOPaMMI

95 ITpocrenime 3agaun C 1
BEKTOPaMMU

9% IIpocTeinine 3agaun C 1
BEKTOPaMMU

97 IIpocTeiiine 3agaun C 1
BEKTOPaMMI

93 O6o6u§eHme U CUCTeMaTu3alus 1
3HAHUM

99 0606Uv_(eHMe Y CUCTeMaTH3aLus 1
3SHAHUM

100 | Mtorosast KOHTpOJ/IbHAsI paboTa

101 | MtoroBsast KOHTpoIbHasI paboTa

102 O6o6uuleHMe Y cYCTeMaTH3alms 1
3HAHUM

OBIIEE KOJIMYECTBO YACOB 102

I10 [TIPOI'PAMME




11 KJIACC

HaTa usyyenus

No Ko/sinuecTBo 4yacos DJ/IeKTpOHHbIE
B Tema ypoka ndposBbIe
n/n yp KonTponbnsle | IIpakTiaeckue | I10 ITo IMGp
Bcero oOpasoBaTe/IbHbIE
padoThI padoThI IIaHy | hakTy
pecypchbl
IToBTOpEHME TEMBI
1 "Kooppauuatbl BeKTOpa Ha 1
IJIOCKOCTY M B IPOCTPaHCTBE"
[ToBTOpEHME TEMBI
2 "CKajisipHOe IIpoM3BeIeHe 1
BEKTOPOB"
[ToBTOpEHME TEMBI
3 "BbIunciieHne yriaa Mexmay 1
BEKTOpaMM B IIPOCTpaHCTBe"
IToBTOpEHME TEMBI
4 "V paBHeHMe MPSIMOI, 1
IIPOXOJISIIEN yepes IBe TOUKN'
YpaBHeHME TIIIOCKOCTH,
5 HOPMaJIb, YpaBHEHIE 1
IJIOCKOCTY B OTpe3Kax
Y paBHeHMe IIJIOCKOCTH,
6 HOpMaJlb, YpaBHEHME 1
IIJIOCKOCTY B OTpe3Kax
7 BekTopHOe nmpousseneHye 1
3 JIuHeliHbIE HEPABEHCTBA, 1
JIMHEeJHOe MPOorpaMMMPOBaHMe
9 JIyHeiHbIe HEPAaBEHCTBA, 1




JIMHEJHOEe MPOorpaMMMPOBaHME

10

AHanutuueckue MeTOdbl
pacqéTa yIJjia MeXOy IIPAMbIMUA
B MHOT'OI'PaAaHHMKAX

11

AHaIUTUUYECKIE METOIBI
pacyéra yrja Mexkmy
IIJIOCKOCTSIMM B
MHOT'OT'PaHHMKAX

12

dopmysa pacCTOSIHUS OT
TOYKM [0 IVIOCKOCTU B
KOOpAMHATAX

13

HaxomneHMe paCCTO}IHMﬁ oT
TOUYKHM OO ITJIOCKOCTU B KY6e

14

HaxoskneHnne paccTostHMIz OT
TOYKM JIO IVIOCKOCTH B
NIPaBUJIBHOM MMpaMuIe

15

KonTposnbHas paboTa
" AHa/IMTHYeCKas reoMeTpus’”

16

Ceuenns MHOI'OI'PaHHMKOB:
CTaHJaPpTHbI€ MHOI'OI'PAaHHVMKU

17

CeueHls MHOT'OI'paHHUKOB:
MEeTO[I, CJIeJIOB

18

CeueHnst MHOTOI'PAaHHMKOB:
CTaHAApPTHbBIE TIJIOCKOCTH,
repeceveHus IpsIMbIX U
IJIOCKOCTEeN

19

[TapannenbHbie TIpsIMble U
IIJIOCKOCTH: TapasijiesibHble




CeUYeHMI

20

[TapannenbHbie IpSMbIE U
IIJIOCKOCTH: PACUeT
OTHOIIIeHUN

21

[TapannenbHbie TIpsMble U
TIJIOCKOCTH: YTJIbI MEXKIY
CKPEIIVBAIOIIMMUCS TPSIMbIMU

22

[leprieHAVKYJISIPHBIE TIPSIMbIE U
TIJIOCKOCTU: CTaHAAPTHbIE
rapbl MepIeHANKYJISIPHBIX
TIJIOCKOCTEN U TPSIMBIX,
CYMMETPUY MHOTOTPaHHUKOB

23

[TepnieHAVKYISIpHbIE TIPSIMbIE U
IIJIOCKOCTU: Teopema O Tpex
TepIeHINKYJISTpax

24

[lepneHaVKYISIpHbIE TIPSIMbIE U
TIJIOCKOCTU: BbIYMCJIEHUS IJIVH
B MHOT'OT'paHHMKAaX

25

IToBTOpEHME: TIONIAAM
MHOT'OYTOJIBHUKOB, (DOPMYJIbI
ILJIS TIIOIAIEeN, COOOPasKeHMs
000U

26

[ToBTOpEHME: TUIOLIAAN
MHOT'OYTOJIbHUKOB, (POPMYJIbI
ILJISI TIIOIAIeN, COOOpasKeHMsI
1I0100Ms

27

[ToBTOpEHME: TUTOLLIAAN
MHOTOYTOJIbHUKOB, (POPMYJIbI




IIJIS TIOLIAZeN, COOOpasKeHMsT
1Io100Ms

28

[Tno1any ceuennm
MHOT'OTPaHHMKOB: IIOLIAAM
ITIOBEPXHOCTEN, paspe3aHus Ha
YaCTU, COOOpaskeHusI ToJ00us

29

[Tromagm ceuennin
MHOT'OTPaHHMKOB: IIOLIAAN
ITIOBEPXHOCTEN, pa3pe3aHus Ha
YaCTU, COOOpaskeHusl ToJ00us

30

KonTposibHas pabora
"IloBTOpEHNIE:
MHOT'OTPaHHMKM, CEUEHUS
MHOTOI'PAHHMKOB "'

31

O61em Tenna. O6bem
MIPSIMOYTOJILHOTO
napaJsiiesienuiesa

32

3agauy 006 yBOoeHUM KyoOa, O
KBazpatype Kyba; o TpuceKIun
yrJja

33

CrepeomeTpuueckue 3agaun,
CBSI3aHHBIE C OOBEMOM
MIPSIMOYTOJIBHOTO
napauiesienuiesa

34

[IpuknanHbie 3amaun,
CBSI3aHHbIE C BBIUMCIIEHMEM
06bEMA MPSIMOYTOJILHOTO
napasiiesenumnesna




35

OO6BEM TPSIMOI TTPU3MBbI

36

CrepeomeTpuuecKkue 3amaun,
CBSI3aHHbIE C BBIUYMCJIEHMEM
0OBEMOB MPSIMOM ITPU3MBbI

37

[IpuknagHble 3amaun,
CBSI3aHHbIE C 0OBEMOM ITPSIMOIA
TIPU3MbI

38

Brrunciienne o6EMOB TeJI C
IIOMOIIIbIO OIpeleJIEHHOIO
mHTerpajga. O6bEM HaKJIOHHON
IIPU3MbI

39

Borumcienne o6b€MOB TeJI C
ITOMOIIIBIO OIpeIeJIEHHOTO
mHTerpasa. O6bEM NMPaAMUIbI

40

dopmysia 06bEMa IUPAMUIBL.
OTHolieHne 06bEMOB
IMpaMuz, ¢ OOIIUM YIJTIOM

41

®dopmyJsia 06bEMa IMPAMUIBL.
OrTHollleHne 06bEMOB
paMuJ, C OOILYM YTJIOM

42

CrepeomeTpuueckue 3amaun,
CBSI3aHHbIE C 0OBEMAMU
HAKJIOHHOM IPU3MbI

43

CrepeomMeTpuueckue 3agaun,
CBSI3aHHBIE C OObEMaMU
PAMUJIbI

[TpukiagHble 3ama4M 110 TEME
"O6bEMBI TeJT'', CBSI3aHHBIE C




006 bEMOM HAKJIOHHOW IPU3MBbI

45

[TpukiagHble 3amaun 110 TEME
"O61béMbI Te1', CBSI3aHHbBIE C
06'bEMOM IMPAMUIBI

46

[IpumeHeHnE 0OBEMOB.
BbrunciieHme pacCTOSIHUS 10
TJIOCKOCTHU

47

KourposnbHas pa6ota "O6bém
MHOT'OTrpaHHMKA"

48

Lnnuuapuyeckas
MMOBEPXHOCTh, 0OpasyloIye
AJTMHAPUYECKON
MTOBEPXHOCTU

49

Hmmuunp. [Ipsimoit KpyroBoii
uyauHap. [nomanb
MTOBEPXHOCTH IIMJIMHIPA

50

Konnueckast moBepxHOCTb,
0b6pa3syroiye KOHNIECKON
noBepxHoctu. KoHnyc

51

Ceuenne KOHYCa IIVIOCKOCTbIO,
napanneanoﬁ IIJIOCKOCTU
OCHOBaHIs

52

VY ceuE€HHBIN KOHYC.
N306paskeHie KOHYCOB U
YCeUEHHbIX KOHYCOB

53

[Tno1ansr 6OKOBOM
MTOBEPXHOCTU Y TTOJIHOM
TTIOBEPXHOCTY KOHYCa




54

ITnomanb 60KOBOM
ITOBEPXHOCTY Y TIOJTHOM
ITOBEPXHOCTY KOHYCA

55

CrepeomeTpuueckue 3agaun
Ha JI0Ka3aTeJIbCTBO U
BbIUMCJIEHNE, [IOCTPOEHNEM
CeueHM MMIMHAPA, KOHYCa

56

CrepeomeTpuuecKue 3aaun
Ha JOKa3aTeJbCTBO U
BBIUMCJIEHNE, TOCTPOEHNEM
CeUeHMI IMJIMHAPA, KOHYCa

57

[IpuknamHbie 3amaun,
CBSI3aHHbIE C IMJIMHAPOM

58

[IpuknagHbie 3amaun,
CBSI3aHHbIE C IMJIMHIPOM

59

Cdepa 1 map

60

[Tepeceuenue cdepsl 1 11apa C
1JI0cKoCTh10. KacaHne 11apa u
cdepnl MI0CKOCThIO. Bua u
1300paskeHe mapa

61

[Tepeceuenne chepsbl 1 11apa C
IJI0CKOCThIO. KacaHnue 1rapa u
cdepsl IIockocThio. Bua u
1300paykeHye 1mapa

62

YpaBHenue chepsl. [Inomanb
cdepbl 1 e€ yacTei

63

CumMmeTtpust cdepsl 1 11apa

64

CrepeomeTpuyecKkye 3agaun




Ha JJOKa3aTeJIbCTBO U
BBIUNCJIEHNE, CBSI3aHHbIE CO
chepoit u mapom,
ITIOCTPOEHMEM UX CEUEHUN
TIJIOCKOCTBIO

65

CtepeomMeTpuueckme 3agaun
Ha JOKa3aTeJbCTBO U
BBIUNCJIEHNE, CBSI3aHHbIE CO
chepoit u mapom,
ITIOCTPOEHMEM UX CEUEHUN
IIJIOCKOCTBIO

66

[TpuknagHble 3agaun,
CBsI3aHHbIE CO chepoit u
IIIapOM

67

[ToBTOpEHME: OKPY;KHOCTDb Ha
IJIOCKOCTM, BbIUMCJIEHNS B
OKPY>KHOCTM, CTaHJapTHbIE
j5(0)i(016)75:1

68

PasuHble KOMOVHALIMM TeJl
BpallleHys ¥ MHOTOTPaHHMKOB

69

3anmaun 1o teme "'Tena n
ITIOBEPXHOCTY BpalieHus"

70

3amauny 1o Teme 'Tena u
ITOBEPXHOCTY BpaleHus"

71

KourponbHas pa6ota "Tena u
MIOBEPXHOCTY BpalleHus "

72

O6beém muamHapa. Teopema 06
006bEMeE IPSIMOTO HMJIMHPA




73

BriunciieHre 00b€MOB TeJl C
TTOMOILIbIO OIPeAe/IEHHOTO
mHterpajga. O6bEM KOHYCa

74

[T10111a11 GOKOBOM UM MTOJTHOM
ITOBEPXHOCTY KOHYCA

75

CrepeomMeTpuyeckue 3agaun,
CBSI3aHHbIE C BBIUMCIIEHMEM
00BEMOB IIMJIMHIpA, KOHYCA

76

[TpuknagHbie 3a4a4M IO TEME
"O6bEMbI U IIOLLIAAN
ITOBEpPXHOCTEN Tes"

77

O61BéMm 111apa 1 1apOBOI0
cextopa. Teopema 06 06bEME
mapa. [Tmomans cdepsl.
CrepeomMeTpuyeckue 3agaumn,
CBSI3aHHbIE C BBIUMCJIEHIEM
006BEMOB 111apa, IIIapOBOT0
cerMeHTa ¥ I1IapOBOT'0 CEKTOpa

78

[TpukiagHbie 3agauy IO TEME
"O61béMbI TeT', CBSI3aHHbBIE C
06BEMOM 11Iapa ¥ IJIOLIAAbIO
cepbl. COOTHOILIEHUS MEKIY
TIOLIASIMM TTOBEPXHOCTEN U
00BbEMaMI ITOJOOHBIX TeJ

79

ITogo6uble Tena B
mpocTpaHcTBe. MismeHeHne
06bEMa IpU MOTOOUMN.
CtepeoMeTpuueckme 3aJaun,




CBSI3aHHbBIE C BBIUMC/IEHMEM
0OBEMOB TeJI U IJIOLIaZleNn
ITOBEPXHOCTEN

80

KouTposbHas pabora
"TInoiaay MOBepXHOCTH U
06'bEMbI KPYTJIbIX TEJT'"

81

JBV>KeHMs TPOCTPaHCTBA.
OTtob6paskenus. [IBUsKeHUS U
paBeHCTBO ¢uryp. Obiime
CBOJICTBA OBVI)KEHUN

82

Bunw! nBvokennii:
napauIe/IbHbIN IIEPEHOC,
IIeHTpaJIbHAs CUMMETPUSI,
3epKa/IbHasl CUMMEeTpUS,
IIOBOPOT BOKPYT IPSIMOM

83

IIpeobpasoBanHus mogoous.
IIpstmast 1 cdhepa Diepa

84

['eomeTpuyeckue 3amaum Ha
NpYIMEHEeHVe ABVIKeHUSI

85

KonTposbHas pabota
"BekTops! B IpocTpaHcTBe'

86

Ob6ob6iaroiiee moprTopenue 11
MIOHSITUI ¥ METOJIOB Kypca
reometpuu 10-11 xmaccos,
cUCTeMaTu3alusa 3HaHUN:
"ITapasaenbHOCTh IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE"

87

O6o6i1aroniee nmopropenue 11




MTOHSITUM ¥ METOIOB Kypca
reometpun 10-11 xmaccos,
cucTeMaTu3alus 3HaHU:
"BekTopsl B mpocTpaHCcTBE"

88

O6ob61aromiee mopropenue 11
MTOHSITUM ¥ METOIOB Kypca
reometpuu 10-11 kiaccos,
cucTeMaTu3anus SHaHU:
"BekTops! B ipocTpaHcTBe'

89

O6ob6iaroiiee mopropenue 11
MIOHSITUI U METOJIOB Kypca
reometrpuu 10-11 xmaccos,
cUCTeMaTu3alusa 3HaHUN:
"O6beM MHOTOrpaHHMKA'"

90

O6o6mmaroniee mosropenue 11
TIOHSITUI ¥ METOJIOB Kypca
reometpun 10-11 xmaccos,
cUcTeMaTu3anys 3HaHWIA:
"O6beM MHOTOIpaHHMKA"

91

O6o6mmaromniee mosropenme 11
TIOHSITUI ¥ METOIOB Kypca
reomeTpun 10-11 knaccos,
cUcTeMaTU3aLys 3HaHMIA:
"TInoiaay MOBEpXHOCTH U
06BEMBI KPYTJIbIX TN

92

O6ob6i1aromiee mopropenue 11
IIOHSITUI ¥ METOIOB Kypca
reometpun 10-11 xnaccos,
cycTeMaTu3anus 3SHaHU:




"TInoiany NOBepXHOCTA U
06bEMbBI KPYTJIbIX TE'"

93

WTorosast KOHTpOJIbHAsI paboTa

94

HTorosast KOHTpOJIbHASI paboTa

95

IToBTOpEHMNE, 0600IIEHE U
cycTeMaTmsanus 3SHaHUi

96

WcTopus pasButus
CTepeoMeTpuM Kak HayKu U eé
pOJIb B pPa3BUTUN
COBpeMEHHbIX MHKEHEPHbIX U
KOMITbIOTEPHbBIX TEXHOJIOT U

97

UcTtopust pasButus
CTepeoMeTpUM Kak HayKu U eé
pOJIb B Pa3sBUTUM
COBpEMEHHbIX UHYKEHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOT I

98

UcTtopus pasButus
CcTepeoMeTpUM Kak HayKu U ee
pOJIb B pa3sBUTUU
COBpPEMEHHBIX MHKEHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOT U

99

Wcropus pasButus
CTepeoMeTpuM KaK HayKU U ee
POJIb B Pa3sBUTUM
COBpPEMEHHbIX MH)KEHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOT UM

100

WcTtopus pa3Butus
CTepeoMeTpuy Kak HayKu U eé




pOJIb B Pa3BUTUM
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

101

WcTopus pa3BuUtust
cTepeoMeTpuM Kak HayKu U ee
pOJIb B pa3sBUTUU
COBpPEMEHHbIX MHKEHEPHbIX U
KOMITbIOTEPHBIX TEXHOJIOT U

102

I/ICTOpI/ISI Pa3BUTHUA
CTepeoOMEeTPUNU KaK HaYKN U ee
POJIb B pa3BUTUN
COBpEMEHHbLIX MHXX€HEPHbIX U
KOMITIBIOTEPHbIX TeXHOJIOT UM

OBLIEE KOJIMYECTBO YACOB
I10 TTPOT'PAMME

102
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