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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBIsieTCS OMHUM M3 0a30BBIX KyPCOB HAa YPOBHE CPEIHEr0 00IIero o0pa3oBaHms, TaK
Kak 00ecreunBaeT BO3MOXKHOCTh HM3YUYCHHS IMCLMUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIIEHHOCTH U
IIPEIMETOB I'yMaHUTApHOT0 LUKJIA. [I0CKOIBKY JIornyeckoe MblIIICHHE, GOPMUPYEMOE NPH U3YUEHUN
00yYaromuMUCs MOHATUHHBIX OCHOB T€OMETPHUH, NPH 10KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKU
JIOTHYECKUX YTBEPXKICHUMN MPU PEIICHUH N€OMETPUYECKHUX 3a1ad, YMEHUE BBIIBUTATH U ONPOBEPraTh
TUIOTE3bl HEMOCPECTBEHHO MCIONB3YIOTCS MPU PEIIEHUHU 3a/ad €CTECTBEHHO-HAyYHOIO LMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Ienbp ocBoeHuss mporpaMMbl yuyeOHOro Kkypca «l'eomerpus» Ha yriayOJEHHOM YpOBHE —
pa3BUTHE HHIUBUAYAIbHBIX CIIOCOOHOCTEM O0O0ydYaromMXcsi IMpU M3YyUYEHUU TE€OMETpUH, Kak
cocTaBisAOLIe mnpeameTrHo obmactu «Marematuka W uMH(pOpMaTHKa» yepe3 obecredeHne
BO3MOXXHOCTH TPUOOPETEHHS U MCHOJIb30BaHUS Oosiee TIyOOKHX TIE€OMETPUYECKMX 3HAHUU H
NeHcTBUM, CHeNU(PHUUHBIX TE€OMETPUH, M HEOOXOAMMBIX MJS YCHEIIHOro Mpo(ecCHOHAIBHOIO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMATHUKH.

[IpuopuTeTHBIMM 3a7a4yaMHM Kypca I'€OMETPUHM Ha YIIIyOJEHHOM YpOBHE, PacCIIMpPSIOLIUMH U
YCHJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SBISIOTCS:

paclIupeHue MpeACTaBIeHUus] 0 TeOMETPUU KaK YacTH MHMPOBOHM KyJIbTypbl UM (hOpMHUpPOBaHUE
OCO3HAHUS B3aMMOCBS3M T'€OMETPUU C OKPYIKAIOLUM MUPOM;

(dopMHUpOBaHHE TIPEACTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONIMX OINUCHIBAaTh W M3y4daThb pPa3HbIE SIBICHUS OKPYXKAIOIIETO
MUpa, 3HaHWE NOHATUIHOTO anmnapara 1o paszaeny «CrepeoMeTpus» yueOHOTro Kypca reoOMeTpuH;

(dbopMHUpOBaHKUE YMEHUS BIIAJIETh OCHOBHBIMHU TOHSATHSAMHU O NMPOCTPAHCTBEHHBIX (QUTYpax M WX
OCHOBHBIMHM CBOMCTBAMH, 3HaHHE TeopeM, (GOpMyJl U yMEHUE UX MPUMEHSATh, YMEHHS JOKa3bIBaTh
TEOpPEMBI U HAXOAUTh HECTAaHAAPTHBIE CLIOCOOBI PELICHUS 3a/1a4;

¢bopMHUpOBaHHE YMEHHMs paclo3HaBaThb Ha uepTeXax, MOJEIIX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJla BPALEHUs, KOHCTPYHPOBATh FEOMETPUUECKHUE MOJIETIH;

(dopMHUpOBaHHE NMOHUMAaHMUS BO3MOXKHOCTH AKCHMOMATHYECKOI'O MOCTPOEHHS MaTeMaTHYECKUX
Teopui, pOpMUPOBaHUE TOHUMAHUS POJIM AKCHOMATUKU IIPU MIPOBEICHUH PACCYKICHHI;

(opMHUpOBaHNE YMEHHUS BIAa€Th METOaMU JI0KA3aTeNbCTB U aJITOPUTMOB PELICHHS, YMEHUS UX
MIPUMEHSITh, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHUSI CTEPEOMETPUUECKUX 3a/1ad U
3aJad € [PAaKTHUYECKHM COJAEp)KaHUeM, (OpMUpOBaHHE TMpPEACTaBIEHUS O HEOOXOAMMOCTHU
JI0Ka3aTeNbCTB NP  OOOCHOBAHMM MAaTEMaTUYECKUX YTBEPKICHUM M pOJIM aKCHOMAaTUKU B
IIPOBEJICHUY I€yKTUBHBIX PaCCyKICHU;

pa3BUTHE U  COBEPLICHCTBOBAHME MHTEUIEKTyalbHBIX M  TBOPYECKHX CIIOCOOHOCTEH
o0yyaroImuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHUH, KpUTUYHOCTH MBIIIJICHUS,
HHTEpeca K U3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue  (QYHKIMOHAIBHOM  TIPaMOTHOCTH, PEJNEBAHTHOM TE€OMETpPUH:  YMEHMS
pacro3HaBaTh TPOSIBICHUS T€OMETPUYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KHU3HEHHBIX CUTYallUsAX U MPU U3YUYEHUHU APYIHX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJETUPOBAHUS DPEAJIBHBIX CHUTyalluid, MCCIEA0BAaHUS IOCTPOEHHBIX MOJEJEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJIEpPIKATEIBHBIMU JIMHUSIMH y4eOHOTO Kypca «l'eomerpusi» B 10-11 kimaccax
aBisAroTes:  «lIpsMble M IUIOCKOCTH B TpOCTpaHCTBe», «MHororpanHuku», «Tema BpalieHus»,
«BeKTOpBl U KOOPAMHATHI B IPOCTPAHCTBEY, «/BHKEHHS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeOoBaHHE «YyMETh ONEPUPOBATH HOHATUSIMIY,
PEJIeBAaHTHBIMHU T€OMETPHH Ha yrIyOon€HHOM ypoBHe o0ydeHms B 10—11 kitaccax, OTHOCHTCS KO BCEM
coJiepKaTelbHbIM JIMHUAM Y4eOHOro Kypca, a (GOpMHpPOBAHUE JOIMYECKHX YMEHUH paclpenensercs
HE TOJBKO IO COJEpP)KATENIbHBIM JIMHUSM, HO M MO rojaaM oOyueHus. ConepkaHue oOpa3oBaHMs,
COOTBETCTBYIOILIIEE MPEIAMETHBIM pe3yjibTaraM ocBoeHus PenepanbHoil pabodell MporpaMmel,



pacnpeneiéHHBIM TI0 ToJIaM 00YYeHHUs, CTPYKTYPHPOBAHO TAKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHEBIM,
MPUHIMIIUATIBHBIM ~ BOIpOcaM  oOywaromiyecss oOpaiiaiuch HEOJHOKPAaTHO. OTO  TMO3BOJSET
OpraHnu3oBaTb OBJAACHUC TCOMCTPUUYCCKMMU TIOHATHAMU UM HABBIKAMM IIOCJICIOBATCIIBHO U
MOCTYTATENBHO, C COOJIOICHUEM MTPHUHITUIIA TPEEMCTBCHHOCTH, a HOBBIC 3HAHHUS BKJIFOYATh B OOIIYIO
CUCTEMY TE€OMETPHUYECKUX TPEACTABICHUN OOydYaromuXxcs, pacmuipss u yriyonsas e€, oOpasys
MIPOYHBIC MHOXKECTBEHHBIC CBSI3H.

[epexon K M3y4YEHUIO TEOMETPHH Ha YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3laTh yCIOBHS JUIs  OUQQepeHIranud  OOy4YeHHUs, TIOCTPOCHUS  HHIUBUIYATbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECIIEYHTh YIIyOIEHHOE HM3YYCHHE T€OMETPUM KaK COCTaBIISIOIICH
y4eOHOTO0 npenMeTa «MareMaThKay;

IIOATOTOBUTH 06y‘-IaIOHII/IXC$[ K MOPOAOJDKCHUIO H3YUYCHUA MATCMATUKH C y‘-IéTOM BI)I60pa
Oyaymieli mpodeccuu, obOecreunBasi MPEEMCTBEHHOCTh MEXKAY OOMUM H  TPOodeCCHOHATBLHBIM
o0pa3zoBaHHEM.

Ha u3yuenue yueOHOTro Kypca «I'eomeTpusi» Ha yriyonéHHoM ypoBHE oTBoauTcs 204 yaca: B 10
knacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Heiemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS cTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHCcTBO. [loHsTHE 00
AKCHOMaTHYECKOM IIOCTPOECHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIECICTBUA U3 HUX.

B3aumHOe pacnosokeHue MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECs, MapajlielbHbIe U
cKpemuBamomuecs npsmele. IIpusHakm cxpemmBaromuxcss npAMbiX. [lapanenbHOCTs NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: NapaJuIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSIMBIX,
NapaJUIeIbBHOCTh  HPSIMOM M IUIOCKOCTH. IlapamienpHOoe M LEHTpPAIBHOE IMPOCKTHPOBAHUE,
n3zobpaxkenue ¢uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO NMpoeKkTupoBanus. M3o0paxenue ¢puryp B
MapaJUICIbBHOM IPOEKIHH. YINIBI € COHANpPAaBICHHBIMA CTOPOHAaMH, YIOJI MEXKIY INpPSAMBIMH B
npoctpaHcTBe. llapamienbHOCTh IUIOCKOCTEN: NMapalljiesIbHbIE IMJIOCKOCTH, CBOMCTBA MapajlieiIbHBIX
miockocTeil. Ilpocreiimue mpocTpaHCTBEHHBIE (DUTYPHI HA TJIOCKOCTH: TETPadp, MapalIe/ICIIHIICI,
MOCTPOEHUE CEUCHUM.

IlepneHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIIPHBIE NPSAMBIE B IPOCTPAHCTBE,
IpsIMbIE NTApAJUIEIbHBIE U NEPIIEHIUKYIISPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHANKYJIIPHOCTH IPAMON 1
IJIOCKOCTH, TE€OpeMa O MPSIMOW MEPHEHAMKYJSPHON IMI0CKOCTU. OpTOroHaIbHOE MPOEKTHUPOBAHUE.
[lepneHuKyIsp ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT MNPSAMOM 10
IUIOCKOCTH, TPOEKIUs (UTYpbl Ha IUIOCKOCTh. [lepHeHIuKyIIpHOCTh IUIOCKOCTEH: TpPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEx nmepneHauKyJsapax.

VYTIbl B IPOCTPAHCTBE: YIOJ MEXAY NMPSMOM U INIOCKOCTBIO, IBYTPAHHBIN IO, JMHEWHBIN YO
JIBYTpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA INIOCKUX YTJIOB MHOTOIPAHHOTO
yraa. CBOMCTBA MJIOCKUX U JABYIPAaHHBIX YIJIOB TPEXIpaHHOro yria. TeopemMbl KOCUHYCOB M CHUHYCOB
JUIsL TPEXTPAHHOTO yIJIa.

MHororpaHHMKH

Bunbel MHOTOrpaHHUKOB, pa3BEpTka MHororpaHHuka. [Ipusma: N-yronbHas nmpusma, npsmas u
HaKJIOHHAsl MPU3MbI, OOKOBasi W MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMOYyTrojbHBIHN
napajuiesienunes U ero cpoicrsa. Kparuaiimme ImyTHM Ha IOBEPXHOCTH MHOrOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBennast Teopema [ludaropa. [Mupamuga: N-yronpHas mupamuaa, mpaBuibHAsS U
yceuéHHas nupamuabl. ColicTBa pébep M OOKOBBIX I'paHell mpaBwiIbHOW mupamuibl. [IpaBuiibHbIE
MHOTOTPaHHHUKU: MpaBUJIbHAS MPU3Ma U MpaBUiIbHAs MUpaMKAa, MpaBUIbHAs TPEYTojibHAs IMHpaMuia



U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBienue o mpaBMIIbHBIX MHOIOTPAHHUKAX: OKTa3p, J0AEKadIp
U UKOCa3Ip.

Brruncienne 31€MEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHanw, yriel. llmomanbs OokoBOH
MIOBEPXHOCTU M TOJIHOW MOBEPXHOCTU MPSAMOW NPU3MBI, IUIOIIAZb OCHOBAaHHM, TeopeMa o0 OOKOBOMH
MOBEPXHOCTU NpAMON mnpusMbl. [lmomans OOKOBONW NOBEPXHOCTM M IOBEPXHOCTH MPAaBUIBHOM
MUPaMUJIbI, TEOPEMA O IUIOUIAA yCEUEHHON TUPAMMUIBI.

CumMMeTpusi B IPOCTPAHCTBE. OJIEMEHThl CHUMMETPUU TPABUIbHBIX MHOTOIPAaHHUKOB.
CuMMeTpHs B IPaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHUS Napajuleenuea, CHMMETPHsI TPaBUIIbHBIX
IIPU3M, CHMMETPHSI IPABWIIBHON ITUPAMU/IBI.

BekTophl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIPaBIEHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIe¥icTBAA C BEKTOpaMHU: CIIOKEHHUE W BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOKEHHUE BeKTOopa Ha uuncio. CBOMCTBa ClIOKE€HUs BEKTOpOB. CBONCTBA YMHOXECHMsI BEKTOpa Ha
yucno. Ilonstue xomiuianapHsle BeKTOphl. IIpu3Hak KoMmIUIaHapHOCTH TPEX BEKTOpOB. lIpaBumiio
napajuienenunena. Teopema O pas3oKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsimoyrosnbpHast cucreMa KoopauHaT B mpocTtpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIy
KOOpJAMHATaMM BEKTOPAa U KOOpAMHATAMM TOUYEK. YTOJ MEXKIY BeKTopaMmu. CKalsipHOE NMPOU3BEICHHE
BEKTOPOB.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSI YYEBHOI'O KYPCA «I'EOMETPHUSI»
(YI'JIYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpaxxaaHckoe BOCIMTAHKE:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMK OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHHCKOro oOIIecTBa, MPEACTAaBICHHE O MaTeMaTHYECKHUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3MYHBIX CTPYKTYp, SBICHHA, TPOIEAYp TPaKAAHCKOTO 00mIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBbHBIMU HMHCTUTYTaMH B COOTBETCTBMM C UX (DyHKIUSAMH U
Ha3HAaYEHUEM;

2) naTpMoTHYeCKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)IaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSAILEMY POCCHUICKOM MaTEeMaTHKH, LEHHOCTHOE OTHOIIEHHWE K JOCTHKECHHMAM POCCUHCKUX
MAaTE€MAaTHKOB M POCCHMCKOM MaT€MAaTHYECKOW IIKOJIBI, MCIIOJIb30BAHUE ITUX JOCTHKEHHU B JIPYTHX
HayKax, TeXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYyXOBHBIX LIEHHOCTEH POCCHHMCKOTrO Hapoia, cpOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, ’TUYECKOTO MOBEACHMSI, CBI3aHHOTO C IMPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAyKHU U
JeSITeIbHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIAJa B TOCTPOEHHE YCTOMYUBOrO Oy AyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAs ICTETHKY MAaT€MaTUYECKHMX 3aKOHOMEPHOCTEH,
Oo0BEKTOB, 3aJay, PpELICHUH, pacCyXIeHUl, BOCIPUUMYHMBOCTh K MAaTEMaTHYECKHUM acleKTaM
Pa3IUYHBIX BUJOB HCKYCCTBA;

5) pusuyeckoe BocnuTaHNE:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKUE 3HAHMs B MHTEpecax 370pOBOr0 U
Oe3omacHoro oOpa3a »KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0POBbIO (340pPOBOE IMUTAHUE,
cOajaHCUPOBAHHbBIN PEXUM 3aHATUN M OTIbIXA, peryisipHas (u3nyeckas akTUBHOCTH), (pU3NUYECKOE
COBEPUICHCTBOBAHUE IIPU 3aHITUAX CIIOPTUBHO-030POBUTEIBHON JAESTENbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyAY, OCO3HAaHWE LEHHOCTH TPYAOTIOOWS, MHTEpEC K PazIHuHBIM cdepam
npoeCCUOHANBHON JIeATEIbHOCTH, CBA3aHHBIM C MaTeMaTUKOH M €€ MPUIIOKEHUSIMHU, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oymyimied mpodeccHn W peann30BBIBATH COOCTBCHHBIC KH3HCHHBIC
IUTaHbl, TOTOBHOCTb M CHOCOOHOCTh K MaTeMaTHYecKoMy OOpa30BaHUIO UM €aMOOOpa30BaHHIO Ha
MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEHIEHMM NPAKTUYECKUX 3a]ad
MaTeMaTHYECKON HAlpaBICHHOCTH;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

C(OPMHPOBAHHOCTh  KOJIOTMUECKOW  KyJBTYphl, TOHHUMAaHHE  BIUSHUS  COLMAIBHO-
SKOHOMMYECKHX MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLUATBHON CpeNibl, 0CO3HAHUE TTI00AIBLHOTO
XapakTepa HSKOJIOTMYECKUX MpoOJeM, OpHUEHTAalus Ha IMpPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUU Ui
pelieHns 3a1a4d B 00J1aCTH OKPY’KaIOILIEH Cpelibl, INIAHUPOBAHUE MTOCTYIIKOB U OLEHKHU MX BO3MOMHBIX
MOCJICICTBUM JUIsl OKPYIKAIOLIEN Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOH MpAaKTHUKH, MOHMMAaHHE MaTeMaTU4YEeCKOW HAyKu Kak cepbl 4eloBeYECKOM
NEATEIIBHOCTH, JTANOB €€ Pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHs LIMBWIM3ALMH, OBIAJACHHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTHYeCKOM KyJIbTypoil Kak CpeJCTBOM IIO3HAaHUS MHpa, TOTOBHOCTb
OCYLIECTBJIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHIANBHUYyAJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBbIE YHHBEpPCAJbHbIE YUeOHbIE JeliCTBUS
Ba3oBble JJornuyeckue aeiicTBUA:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTeMaTH4YECKUX OOBEKTOB, MOHSATHUH,
OTHOLICHUH MEXIy TMOHATHSAMH, (QOPMYIMPOBAaTh ONpEIeNeHHs] MOHATUM, YyCTaHaBIMBATh
CYLLIECTBEHHBIH MpHU3HAK KiIaccU(UKAUMU, OCHOBAaHUSA JUIsi OOOOLIEHHMSI M CpaBHEHUS, KpUTEpUU
MIPOBOJIUMOI0 aHAIN3a,;

BOCIIPUHUMATh, (OPMYITUPOBaTh M MPeoOpa3oBBIBATh CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax, TaHHBIX,
HAOMIOACHUAX U YTBEPXKAEHUSX, MpeanaraTb KPUTEPUHM Ui BBIABICHHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEYUI;

JienaThb BBIBOJBl C HCIOJBb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aK/II0YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHUH;

MIPOBOJIUTh CaMOCTOSITENBHO JI0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPXKAEHUH (IpsMble U OT
MIPOTUBHOT0), BBICTpauBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOIbI;

BbIOMpaTh croco0 pemieHus yuyeOHOH 3adauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELICHUS,
BBIOMpATh HanbosIee NOAXOAAINMA ¢ Y4ETOM CaMOCTOATENBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUSA:

UCIOJb30BaTh BOIPOCHl KaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAaHUSA, (OPMYJIHPOBATh
BOTIPOCHI, (UKCUPYIOIIWE MPOTUBOpPEUHE, MpoOJIeMy, yCTaHABIMBAaTh MCKOMOE H JaHHOE,
(hopMHUpPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;

MIPOBOAUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAaHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEM MaTeMaTHYecKOro OObEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENILHO (OPMYJIMpPOBaTh OOOOLICHUS M BBIBOABI 10 pe3yjbTaTaM IpPOBEAEHHOTO
HaOJIIO/IEHUs, HCCIIEI0OBaHMs, OLIEHHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX PE3YyJbTaTOB, BBIBOJOB H
000011IeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLIECCA, a TaKXKE BBIABUIATh MPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndpopmanmeii:

BBIABIIATh JAeDUUIUTHI MHPOPMALMHU, TAHHBIX, HEOOXOAMMBIX A OTBETAa HAa BONPOC M JUIS
pelIeHns 3a/1a4H;

BbIOMpaTh  WHGpOpPMAMIO U3  HUCTOYHMKOB  pAa3IMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CHCTEMaTH3HPOBATh M HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3INYHBIX BUIOB U (HOPM IpEACTaBICHNUS;

CTPYKTYpPUpOBaTh HH(OpMALUIO, MPEACTaBIATh €€ B pa3iMyHbIX (popMax, WILTIOCTPUPOBAThH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBePCAJIbHbIC Y4eOHbIE 1eliCTBUSA

OO0menne:

BOCIPHUHUMATh U (HOPMYIHPOBATH CY’KACHHSI B COOTBETCTBUH C YCIOBHIMH U IEJIIMU OOLLIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOI TOYKY 3PEHMS B YCTHBIX M NHUCBMEHHBIX TEKCTaxX, 1aBaTh
MOSICHEHMSI 110 X0y PELICHU 3aa4i, KOMMEHTHPOBATD MOJIyYEHHBIN pe3ynbTar;

B XOze OOCYXIeHHUs 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MpPOOJIEMBI,
pelraeMoi 3aJaud, BBICKA3bIBATH WJEHM, HAIEJIEHHbIE HAa IIOMCK pEIIEHHs, COINOCTABIATH CBOU
CYXKJEHUSl C CYXACHUSMHM JpYIMX Y4YaCTHHKOB JHajora, OOHapy»XHMBaThb pa3jM4Me M CXOACTBO
MO3UIINH, B KOPPEKTHOU (hopme (PopMyIMpOBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,

NPECTABIATh PE3YyJbTaThl pPELICHHUA 3aJaud, »SKCIEPUMEHTa, MCCIEIOBAHUSA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIICHHS C YYETOM 3ajad IMpe3eHTAlud U OCOOCHHOCTEH
ayJUTOpHUU.



PeryisiTuBHBbIE YHUBEpPCaJbHbIE y4eOHbIe eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, AQJITOPUTM pEHICHUs 3a/Jayd, BBIOMpPATh CIOCO0 pelieHus ¢ YYETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI PELICHUI ¢ yU€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTEJJIEKT:

BIIQJICTh HABBIKAMU ITO3HABATEIHLHOW PEQIICKCHH KaK OCO3HAHHS COBEPINAEMBIX JCUCTBHUA W
MBICIIUTENBHBIX TPOIECCOB, MX PE3yJbTaTOB, BIAACTh CIHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpoIriecca 1 pe3yabTaTa pelIieHus MaTeMaTHIeCKOM 3a1a4u;

MpPEeIBUIIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh NpPHU pEHICHHH 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JNAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yibTaTa LEIU U YCIOBUAM, OOBACHITH IPUUNHBI JOCTUKEHUS WIH
HEJOCTHKECHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh OICHKY MNPUOOpPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M HMHAMBUAYaJIbHON palbOTHl TIPHU
pelieHny y4eOHBIX 3a/1ad, MPUHUMATh 1eIb COBMECTHOM AESITeNbHOCTH, TUIAHUPOBATh OPTaHU3AIINIO
COBMECTHOHM PabOThI, pacrpeaessiTh BUIbI padoT, T1O0rOBapUBaThCs, 00CY AaTh MPOILECC U PE3yabTaT
paboTel, 000011aTh MHEHHSI HECKOJIBKUX JIOJEH;

y4acTBOBaTh B TPYMNOBBIX ¢opMax paboTel (00CykIeHus, OOMEH MHCHHHA, «MO3TOBBIE
HITYPMBD» U HUHBIE), BBIIOIHATH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM ICHCTBHS C IPYTHMH
YJIeHaMH KOMaHJbl, OIIEHMBAaTh KAaue€CTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 knaccaoOydaromuiicss HayqYuTCs:
CBOOOJHO ONEpUpPOBATh OCHOBHBIMH TMOHSATHSAMH CTEPEOMETPHH IPHU PEIICHUM 337134 U MPOBEACHUU
MaTeMaTUIECKUX PACCyKICHUM;
MIPUMEHSTh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX MPU PEIICHUN T€OMETPUYECKUX 3a/1a4;
KJ1acCU(UIIUPOBATH B3AUMHOE PACIIOIOKEHHE MPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJTHO OMEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMH C yIJIaMH B TPOCTPAHCTBE: MEXKIY NPSIMBIMH B
MIPOCTPAHCTBE, MEXK/TY MPSAMOI U MIIOCKOCTHIO;
CBOOOHO ONEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO DPACMO3HABATh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IpU3Ma, MHpPaMHJA, MPSIMOYTOJIbHBIN
napayiesienumnes, Kyo);
KJ1accuuIUpoOBaTh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKALIUY;
CBOOOHO OTIEPUPOBATH MOHATUSMH, CB3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBITMIOJHATH TapajiebHOe, [EHTPaIbHOEe U OPTOTOHAIBHOE MPOEKTUPOBaHHE (DUTYpP Ha TUIOCKOCTD,
BBIMOJIHAT U300paXKeHUs (GUryp Ha MIOCKOCTH;
CTPOWUTH CEUEHHUS] MHOTOTPAHHUKOB PA3IMYHBIMA METOAAMH, BBIOJIHATH (BBIHOCHBIE) IIIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY;
BBIUKCIIATH IJIOM[AJAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MIPU3Ma, MUpPAMUA), TEOMETPUUECKHUX TEl C
puMeHeHueM Gpopmy,
CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU (QUTYPBL;
CBOOOTHO ONIEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpPAUHATAM B IPOCTPAHCTBE;
BBITOJIHATH ICHCTBHSI HAJl BEKTOPAMU;
pemaTh 3a7ayd Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIIECHHHM M HAXOXJICHHUE T'€OMETPHUECKUX
BEJIMYMH, MPHUMEHSSI MU3BECTHBIE METOAbl MPH PEUICHHMH MaTeMaTHYeCKUX 3aJau IMOBBIILIEHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH;



MPUMEHSATh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IIPU
PELICHUH CTEPEOMETPUIECKUX 3a/1aY;
U3BJIEKaTh, NPeoOpa3oBbIBAaTH U  HUHTEPIPETHPOBATh HHMOPMALHMIO O IMPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKAX;
MPUMEHSTH TMOJyYeHHBIC 3HAHMS Ha MPAKTHKE: CPABHUBATH M aHAIM3MPOBATH PEAbHBIC CUTYAIlHH,
MPUMEHSTh U3yUYEHHbIE MOHATHS B IMPOIIECCE MOUCKA pPEeIIeHUs MaTeMaTU4ecKu cPOopMyTUPOBAHHOM
poOJIeMbl, MOJEIMPOBATh peabHbIE CUTYallMH Ha SI3bIKE T'€OMETPHH, HMCCIEI0BATh IMOCTPOCHHBIC
MOJIENIM C HCIOJB30BaHUEM TE€OMETPUUYECKHUX MOHSITUH U TeopeM, ammapara anreOpbl, penarb
MPAKTUYECKHE 33]]a4H, CBA3aHHbIC C HAXOXKJICHUEM I€OMETPUYECKUX BEITUYNH;
MMETh NPEJCTaBICHNs 00 OCHOBHBIX ATalax Pa3BUTHS I'€OMETPHUU KaK COCTaBHOM 4acTu (pyHmameHTa
pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kinaccaoOyyaroniuiics HayYuTCs:
CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C IUJIMHIPUYECKOH, KOHHUECKOW M ChepudecKoi
MMOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYYEHHUS;
OIIEpPUPOBATH MOHATHAMH, CBSI3aHHBIMH C TeJIaMH BPaILlEHHs: LIWIMHIAPOM, KOHYCOM, cpepoit 1 mapom;
pacro3HaBaTh Teja BpalleHus (LUIHHIP, KOHYC, cdepa U 1map) U 0OBACHATH CIIOCOOBI MOTYUYSHHUS TEI
BpaIlCHHS,
KJ1accu(UIUpPOBaTh B3aUMHOE PaCIoiokeHre chepbl U MI0CKOCTH;
BBIUMCIISATh BEIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB U TN BpalleHHs, OO0bEMBI W IUIOMIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOpMYT;
CBOOOJHO OINEPUPOBATH IOHATUSAMH, CBS3aHHBIMH C KOMOMHAIMAMHU TeN BpalmleHHS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHMK, BIHCAHHBIA B cdepy H omHMcaHHBIM OKoyio cdepbl, chepa,
BIIMCAaHHAs B MHOTOTPAHHHK WIIM TEJIO BPAICHUS;
BBIUUCIIATH COOTHOIICHHS MEXKTy TUTOIIASIMH MTOBEPXHOCTEH 1 00BbEMaMU TIOJJOOHBIX TEIT;
n300pakaTh M3ydaeMble (DUTYPHI, BBITIOJHATH (BRIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BUJl CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TeIl BPAILlCHUS;
U3BJICKaTh, HMHTEPIPETUPOBATH W  MPeoOpa3oBbIBaTh HMHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX;
CBOOOHO OTIEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJHATH ONEPALUU HAJ BEKTOPaAMU;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;
pemath TeOMETPHUYECKHe 3a/ladyd Ha BBIYMCICHHE YIJOB MEXKAY MPSIMBIMA U TUIOCKOCTSIMH,
BBIUMCIICHUE PACCTOSHUH OT TOYKM JI0 IUIOCKOCTH, B II€JIOM, Ha TIPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia TIPU PEIICHUY;
CBOOOJHO ONEpUPOBATh HMOHATHAMHM, CBS3aHHBIMHM C JBIKCHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBMKCHUM;
BBITIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB U TN BpallleHUs NpU MapajljieIbHOM IepeHoce,
LEHTPATBbHOU CUMMETPHHU, 3€PKaTbHOW CUMMETPUH, IIPU TTOBOPOTE BOKPYT MPSMOHi, MpeoOpa3oBaHUs
og00us;
CTPOUTH CEYEHHS]I MHOTOTPAaHHMKOB UM TeJ BpalleHUs: CEYEeHHUS IMIMHApa (MapajjieibHO U
MEPHEeHIUKYJSIPHO OCH), CEUYEHHUS KOHyca (MapajsielbHble OCHOBAaHUIO U TMPOXOSIINE dYepes
BEpILNHY ), CEUEHUSI 11apa;
HCIIOJIb30BaTh METObl MOCTPOEHUSI CEUEHUIl: METOJ CJIEI0B, METOJl BHYTPEHHETO MPOEKTUPOBAHMSI,
METOJI IEPEHOCa CEKYIIEH MI0CKOCTH;
JIOKa3bIBATh TEOMETPUIECKHUE YTBEPIKICHHUS;
MPUMEHSTh T€OMETpHUeCKue (HaKThI ISl PEUICHHS CTEPEOMETPUYECKUX 3a7ad, MPEAIIoIararoiux
HECKOJIBKO LIaroB PelIeHus], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU U HEesIBHOU (hopme;
pemath 3a7adyd Ha JI0Ka3aTeIhCTBO MATEMAaTUYECKUX OTHOIICHUN U HAXOXKICHHE T'€OMETPUUYECKUX
BEJIMYUH;
MPUMEHSTh MPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBl NPU PEUICHUU
CTepEOMETPUYECKUX 3a/1aY;



IIPUMEHATH IIOJIyYCHHBIC 3HAHMS HA IIPAKTUKE: CPAaBHUBATh, aHAJIU3UPOBATH U OLEHUBATH PEAJIbHBIC
CUTyallud, NPHUMEHATH H3Y4YCHHBIC IOHATHs, TEOPEMBI, CBOWCTBA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecKu COPMYJIMPOBAHHON MpOOJIeMbl, MOJEIMPOBATh peallbHble CUTYallMd Ha S3bIKE
TEOMETPHUH, HMCCIIEN0BATh NOCTPOEHHBIE MOJEIH C HCIIOIb30BAHMEM T'€OMETPUYECKUX IOHATHM WU
TEeOpeM, amnmapara anreOphl, pelmarbh I[PaKTHYECKHE 3aJayd, CBA3aHHbIE C HaXOXKICHHEM
F€OMETPUYECKUX BEJINYUH;

UMETh NPECTaBICHNUs 00 OCHOBHBIX 3TaNax pPa3BUTUs €OMETPUU KaK COCTaBHOM 4acTu (pyHIaMeHTa
Pa3BUTHUS TEXHOJIOTHUH.



o N o O

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnn4yecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM MPOrpaMMbl Kontpoabhbie  IIpakTudeckue (uudposbie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
Brenenue B ctepeoMeTpuio 23
B3anmMHoe pacrionioskeHue MpsiMbIX B IPOCTPAHCTBE 6
[TapannenbHOCTh MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE 8
[leprieHAUKyYIAPHOCTD NPSMBIX U INIOCKOCTEN B o5 1
MIPOCTPAHCTBE
VYTl B paccTosTHUA 16
MHororpaHHuku 7 1
BexTopsl B mpocTpaHcTBE 12
[ToBTOpEHME, 06001IEHNE U cUCTEMaTU3alus 3HAaHUI 5)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 0



KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUME

10 KJIACC
Kosaun4yectBo 4yacos JIEKTPOHHBIE

Tema ypoka Konrtpoasnbsie IIpakTnueckue Aara tugposbie

Bcero U3ydYeHHsi  00pa3oBaTeJbHBIE

padoThI padoThI pecypest

OcHOBHBIC TIpaBHIIa H300paKEHHsI Ha PUCYHKE
IUIOCKOCTH, MapaUICIbHBIX TPAMBIX 1 01.09 http://lwww.ege.edu.ru/
(OTpe3KOB), CepeIMHbI OTPE3Ka
[TOHSITHSI CTEPEOMETPHH: TOUKA, TIPSIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC MpaBHJIa
M300pakeHMs Ha PUCYHKE TUIOCKOCTH, 1 04.09 http://www.fipi.ru/
MapajuieTbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka
[MousTHSA: TIepeceKaroIuecs I0CKOCTH,
MePECEKAIOIINECS MPSIMasi U TIOCKOCTH; 1 06.09 http://resh.edu.ru/
HOJTYTIPOCTPAHCTBO
[MonsTHsA: IepeceKaroIuecs I0CKOCTH,
MepeceKaronmecs mpsiMasi | MiI0CKOCTh; 1 08.09 http://www.fipi.ru/
HOJYIPOCTPAHCTBO
MHoOrorpaHHuKH1, U300payKEeHUE TPOCTEHIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIIECTBYIOIINX 1 11.09 https://urok.1c.ru/
00BEKTOB
MHororpaHHuKd, H300paKEHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYFOIITHX 1 13.09 http://www.ege.edu.ru/

00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIC CICACTBHS 1 15.09 http://www.ege.edu.ru/



10

11

12

13

14

U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEICTBUS
U3 HUX

AKCHOMEI CTCPCOMCTPHHU U NICPBLIC CIICACTBUA
u3 HuX. CriocoObl 3a1aHUs MIPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe. OO003HAUCHUS
MPSAMBIX U MJIOCKOCTEH

N300pakeHne ceueHuit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.
N3o0pakenune nepecevueHus moaydeHHbIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU LIBETAMHU

N300pakeHne ceueHuit nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux péopa.
N3o0pakenue nepecevueHus moaydeHHbIX
IJIOCKOCTEH. PackpammBane mOCTPOSHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHnit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux péopa.
N3o0pakenune nepeceueHus moaydeHHbIX
IJIOCKOCTEH. PackpammBaHe mOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

N300pakeHne ceueHuit nmupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux péopa.
N3o0pakenue nepeceueHus moaydeHHbIX
IJIOCKOCTEH. PackpammBaHe NOCTPOCHHBIX
CEUYEHUH pa3HBIMU I[BETAMU

Meton ciie10B Il IOCTPOEHUS CEUEHUI

18.09

20.09

22.09

25.09

27.09

29.09

02.10

http://resh.edu.ru/

http://www.ege.edu.ru/

http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.fipi.ru/

http://resh.edu.ru/

http://lwww.ege.edu.ru/



15

16

17

18

19

20

21

22

23

24

Meron cie0B 1 IOCTPOEHUS CEYEHUN.
CaolicTBa niepecedeHU MPSIMBIX U MJIOCKOCTEN

Merton cnenoB 11l TOCTPOCHUST CEUCHHUIA.
CBolicTBa niepecedeHn MPSIMBIX U MIJIOCKOCTEN

[TocTpoenue ceuenunii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue BEIHOCHBIX
YEPTEKEW U 3aMKUCh IIAroB NOCTPOECHUS

[TocTpoenue ceueHuii B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3gaHue BEIHOCHBIX
YyepTeKel U 3aMuch M1aroB MOCTPOSHUS

[TocTtpoeHue ceuenuii B nupamue, Kyoe 1no
TpéM TouKaM Ha péopax. Co3gaHne BBIHOCHBIX
YEPTEKEH U 3alKCh IIAroB NOCTPOECHUS

[TocTpoenue ceuennii B mupamue, Kyoe 1mo
TpéM ToukaM Ha pEbpax. CozlaHue BBIHOCHBIX
YyepTexel U 3aMuch MIaroB MOCTPOSHUS

[ToBTOpenue mnanumetpun: Teopema o
MPOIMOPLUHOHANIbHBIX oTpe3kax. [logolue
TPEYrOJbHUKOB

IToBTrOpenue mianumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha BEIHOCHBIX
yepTexax. Mctopus pa3BuTus IuiaHUMETPHUH U
CTEPEOMETPUH

O0001enne ¥ cCUCTEMATH3AIMs 3SHAHUH 110

teMe: "AkcuomMsl crepeomerpun. Ceuenus"

B3anMHOe pacmnoioxkeHue npsmbIx B
npoctpancTBe. CKpenBaronuecs npsMele.
[Ipu3Haky CKpenUBaIOIMXCS MPSAMBIX.

04.10

06.10

09.10

11.10

13.10

16.10

18.10

20.10

23.10

25.10

http://lwww.ege.edu.ru/

https://urok.1c.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

https://urok.1c.ru/

http://resh.edu.ru/

http://www.ege.edu.ru/
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26

27

28

29

30

31

[TapaienbHbIE IPSIMBIE B IIPOCTPAHCTBE

Teopema 0 CyleCTBOBAHUYU U €TUHCTBEHHOCTH
NPAMON NapaJuIeIbHOW TaHHOW MPSIMOH,
MPOXOSAIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM npsaMon. Jlemma o
MepeceyeHN M NapayieIbHbIX MPSIMBIX
ILIOCKOCTBIO

[TapannensHOCTH TpexX NpsAMBIX. Teopema o
TpEX mapauIenbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPSMBIX

[TapannensHoe npoekTupoBanne. OCHOBHbBIE
CBOMCTBa MapaijIeIbHOTO MPOEKTUPOBAHUSI.
N3o0pakenue pa3Hbix (GUTYp B MapauieIbHON
MIPOEKIIUU

[HenTpansHas npoekus. YTomi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMU. YTOJ MEXY
MPSIMBIMU

3azauy Ha JOKa3aTEeNIbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

[ToHsTHSA: TapaUIENBHOCTD MPSIMON
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
napajyieIbHOCTH MPSMON U IIJIOCKOCTH.
CaoiicTBa napamieIbHOCTH NPSIMON U
IUIOCKOCTH

['eomeTpHruecKkue 3a/1aui Ha BHIYHUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[IapaJIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

27.10

08.11

10.11

13.11

15.11

17.11

20.11

math-ege.sdamgia.ru

http://www.fipi.ru/

http://lwww.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

http://lwww.ege.edu.ru/

http://www.fipi.ru/
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IlocTpoenue ceyeHus, MPOXOIALIETO YEPE3
JAHHYIO0 IIPSIMYIO Ha YepTEekKe U MapalIeIbHOTO
apyroiu npsamou. Pacuér otHomenui

[MapannenbHas mpoeKuus, IPUMEHEHUE AJIs
MOCTPOCHHUS CEUCHHI KyOa U
napauienenumnena. Ceoncraa
napajiesienumea u Ipu3Mbl

[TapannensHble mmockocTH. [Ipu3Haku
MapayiebHOCTU ABYX TUIOCKOCTEMH

Teopema 0 mapaieIbHOCTH U € IMHCTBEHHOCTH
TJIOCKOCTH, MPOXOISIICH uepe3 TOUKY, HE
MIPUHAJIEKALTY 0 JAHHOW IJIOCKOCTH U
CIIEICTBHS U3 HEE

CaolicTBa napamieabHbIX MIIOCKOCTEN: O
[MapaJUIEIbHOCTH IIPSAMBIX [IEPECEUCHUS IIPU
NePEeCceUYEHUH JBYX MapajlIeIbHbIX IIOCKOCTEN
TpeTbeit

CBoiicTBa mapanienbHbIX IIOCKOCTEH: 00
OTpe3Kax MapasuleIbHbIX NPSAMBIX,
3aKJIFOUEHHBIX MEX/ly MapaieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUCHUH IPSAMOM € IByMS
napajieIbHbIMU TIOCKOCTSMU

[ToBTropenue: Teopema [lugaropa Ha
IUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHS IPSIMOYTOIBLHOTO
TPEyToJIbHUKA

CpoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajiesenumnesa

22.11

24.11

27.11

29.11

01.12

04.12

06.12

08.12

11.12

https://urok.1c.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

http://www.ege.edu.ru/

math-ege.sdamgia.ru

http://www.fipi.ru/

http://resh.edu.ru/

http://www.ege.edu.ru/

https://urok.1c.ru/
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Brruncnenue 1MH OTpPE3KOB B KyOe U
MIPSAMOYTOJIBHOM I1apajuleIICIIUIIe e

[TeprieHAMKYIAPHOCTD MPSAMOU U TIOCKOCTH.
[Tpu3Hak NeprneHIuKyISIPHOCTH MIPSIMOM 1
MIOCKOCTH

[lepneH UKy IAPHOCTD NPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH

TeopeMa 0 CylecTBOBAHUM U €IMHCTBEHHOCTH
IIPSAMOM, MPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHANKYISIPHON K
IUIOCKOCTH

[InockoCTH ¥ EPHEHANKYIISIPHBIE UM IIPSIMbIE
B MHOTOTpaHHUKAaX

[InockocTH U NEepHeHANKYISPHBIE UM IIPSIMbIE
B MHOTOTPaHHUKAX

[Iepnennukymnsap u HaknoHHas. [loctpoenue
MEPIECHIUKYIISIPA U3 TOYKH Ha IPAMYIO
Ilepnennukyssap u HaknoHHas. [loctpoenue
NEPIEHIUKYIISIpA U3 TOUKH HA TIPAMYIO
Teopema o Tpéx nepneHAUKyIsApax (nMpsamas u
oOpatHas)

Teopema o Tpéx nepneHAUKyIsApax (mMpsmas u
oOpaTHas)

VYroa MexIy CKpelMBaroIMMUCS IPSIMBbIMU
ITonck neprneHauKyJIIPHBIX MPSAMBIX C
MTOMOUIBIO NIEPIIEHIUKYJIAPHBIX INIOCKOCTEN

OpToroHanbHOE MPOEKTUPOBAHKE

13.12

15.12

18.12

20.12

22.12

25.12

27.12

29.12

10.01

12.01

15.01

17.01

19.01

http://lwww.ege.edu.ru/

http://www.fipi.ru/

math-ege.sdamgia.ru

http://resh.edu.ru/

http://lwww.ege.edu.ru/

http://www.ege.edu.ru/

http://www.fipi.ru/

https://urok.1c.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/
math-ege.sdamgia.ru
http://www.ege.edu.ru/

http://www.ege.edu.ru/
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[Toctpoenue ceuenuit kyoa, IpU3MBI,
[IPaBUJILHOM MUPAMUBI C TIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH

[Toctpoenue ceuenuii Kyoa, MPU3MBI,
IIPaBWJIBHOM MUPaMUABI C IIOMOILBIO
OPTOrOHAJIBHOM MTPOEKLIMHU

CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIHHO
mIocKoCTH. [InockocTn cummeTpuii B
MHOTOTPaHHUKAX

[Ipu3Hak nepneHaNKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKH 10 IIIOCKOCTH
Crioco6bl OMyCTUTh NEPHEHAUKYJIISPDIL:
CUMMETpPHUS, CABUT TOYKHU IO MapalieIbHON
MpAMOi

CaBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonTpoabHnas paGora Nel ""Bzaumuoe
pacnoJiokeHne NpsIMbIX U IJIOCKOCTei B
npocrpancrse'

IToBTOpEeHue: yros Mexy NpsMbIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBLHOM
TPEyToJIbHUKE, TeOpeMa KOCHHYCOB

[ToBTOpEHME: YrOJI MEKIY CKPEIMBAIOIIUMUCS

MIPSIMBIMU B ITPOCTPAHCTBE

22.01

24.01

26.01

29.01
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12.02

14.02

http://resh.edu.ru/

http://www.fipi.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://lwww.ege.edu.ru/

http://lwww.ege.edu.ru/

http://resh.edu.ru/

https://urok.1c.ru/

http://www.fipi.ru/

math-ege.sdamgia.ru

http://www.fipi.ru/
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FCOMCTpI/I‘{CCKI/IC MCTObI BEIYUCIICHUSA yIJia
MCXKAY NPpAMBIMA B MHOT'OI'PAHHUKAX

JByrpanHubiii yroj. CBOMCTBO JUHEUHBIX YTJIOB

JBYTPAaHHOTO yIJia

[lepnenaukynspHble miaockoctu. CBoiicTBa
B3aUMHO IEPIEHANKYJIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHauKyJISPHOCTH IUIOCKOCTEH;
Teopema O MPsIMOM IIEPECEUCHMUS IBYX
IIJIOCKOCTEN MEPIEHIUKYJIIIPHBIX TPETHEN
IJIOCKOCTH

[TpsiMoyTosbHBIN Mapasuienenunen; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesienuneaa

Teopema o auaroHanau NpsSMOYroJbHOTO
napasuieNienune1a u CIeICTBUE U3 Heé

CrepeomeTpruecKkue 1 MPUKIIAIHBIE 3a/1a4H,
CBSI3aHHBIC CO B3AaUMHBIM PACTIOIOKEHUEM
MPSIMBIX U IJIOCKOCTH

IToBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
napauiesIbHbIE JIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHUKaX

[Tapa nmapayenbHbIX INIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/y CKPEIMBAIOLIMMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

PaccrosiHue OT TOUKM 10 IIIOCKOCTH,
paccTosiHUE OT NPSIMOM A0 IUNIOCKOCTH

Brruncnenue pacctosHANA MEXIY

16.02

19.02

21.02

22.02

26.02

28.02

01.03

04.03

06.03

07.03

11.03

http://resh.edu.ru/

https://urok.1c.ru/

http://www.ege.edu.ru/

http://lwww.ege.edu.ru/

http://www.fipi.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://lwww.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

http://www.fipi.ru/
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CKPEIIMBAIOIINUMHUCS IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYISIPHOM IIIOCKOCTH
TpéxrpaHHblil yroJyi, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JINHUU Ha 3emiie

O000111eH1E ¥ CUCTEMATHU3AaIMs 3HAHUH 110
teme: "YT1iibl U paccToAHUA"

Cucremaru3zauus 3HaHuM "MHOTOrpaHHUK U
€ro 3J1eMeHThI"

[Tupamuna. Buasl nupamua. [lpaBunsraas
UpaMuIa

[Ipusma. IIpssmast ¥ HAKJIOHHAS IPU3MBIL.
[IpaBunbHas npusma

[Ipsamoitr napamienenunen, TpsIMOyTrOJIbHbINA
napasenenunes, Kkyo

Brinykibeie MHOTOrpanHuKkU. Teopema Ditnepa

Brinyknbie MHOrorpanHuku. Teopema Oiniepa.

IIpaBUIBHBIE U MOIYIPABUIbHBIC
MHOT'OTPaHHUKH

KonTposbHas pabora Ne2 no teme:
"MHoOrorpaHHuKu"

[ToHsTHE BEeKTOpA Ha IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpOB

Pa3HocTh BEKTOpPOB

13.03

15.03

18.03

20.03

22.03

01.04

03.04

05.04

08.04

10.04

12.04

15.04
17.04

http://www.ege.edu.ru/

https://urok.1c.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.fipi.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

http://www.fipi.ru/
http://lwww.ege.edu.ru/
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IIpaBuno mapasuienenumnena
YMHOKEHUE BEKTOpa Ha YUCJIIO

Paznoxenue BekTopa 1o 6asucy Tpéx
BEKTOPOB, HE JICKAIUX B OJHON IUIOCKOCTH

CKaJ'IHpHOG MIPpONU3BCACHUC

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimune 3a1auu ¢ BEKTOpaMHU
[Ipocreiimue 3aa4u ¢ BEKTOpaMu
[Ipocreitmune 3aga4n ¢ BEKTOpaMu
[Ipocreiimue 3aa4u ¢ BEKTOpaMu
O0o0011eHNEe U CHCTEMATH3aLHs 3HAHUIH
OO0o001IeHre ¥ cucTeMaTH3alys 3HAHUH
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
OO0o001IeHre ¥ cucTeMaTH3alys 3HAHUH

O060011IeHYE ¥ CUCTEMATU3ALUS 3HAHU M

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

N e = N N R =

102

19.04
22.04

24.04

26.04

29.04

30.04
06.05
08.05
13.05
15.05
17.05
20.05
22.05
24.05

https://urok.1c.ru/
http://lwww.ege.edu.ru/

http://www.fipi.ru/
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https://urok.1c.ru/

http://www.ege.edu.ru/
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http://www.fipi.ru/
http://resh.edu.ru/
https://urok.1c.ru/
http://lwww.ege.edu.ru/
math-ege.sdamgia.ru
http://www.fipi.ru/



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O ITPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Yueonuk. ['eomerpust 10-11 k. Aranacsu JI. C. u ap.

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
Metonnueckue pekomenaanun. 10-11 kmaccrr (k yaeOnuky Atanacsa JI. C. u ap.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.fipi.ru/

http://www.ege.edu.ru/

http://resh.edu.ru/

math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomeTpuueckuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/
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