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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust sBIseTCS OAHUM U3 0a30BBIX KYPCOB HAa YPOBHE CpPEIHEro O0O0IIero
oOpa3oBaHWs, TaKk Kak 00eCIeYnBaeT BO3MOKHOCTHh HM3YyUCHHs AWCIMIUINH €CTeCTBEHHO-
HAyYHON HANPABJICHHOCTH W TPEIMETOB T'yYMaHUTapHOro MUKIA. [TOCKONBKY JIOTHYECKOe
MBIIIIeHHE, (GOPMHUPYEMOE TPU U3YYCHUH O0YUYaIOMIUMHUCS TTOHATUHHBIX OCHOB T€OMETPHH,
IpU  JTOKA3aTeIbCTBE TEOPEM M IOCTPOCHUHU IICTIOYKH JIOTUYCCKUX YTBEPXKACHUN TIpH
pEIICHHM TCOMETPUYCCKUX 3a7ad, YMCHHE BBIABUTaTh W ONPOBEPTaTh T'HIIOTE3BI
HETMOCPEJICTBEHHO HCIIONIB3YIOTCS TPH PEIICHUU 3a7ad €CTCCTBCHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH (PU3UYECKUX 3a/1aY.

[lenp ocBOeHUS MporpaMMbl yaeOHOTro Kypcea «['eomeTpus» Ha yriayOlIEHHOM YpOBHE —
pPa3BUTHE WHIAMBUIYAJIBHBIX CIIOCOOHOCTEH OOYYarOIIMXCS MPU W3YYCHUH TE€OMETPHUH, Kak
COCTaBJISIFONICH TIpeaMEeTHON oOmactu «MaTemaTnka U MHPOpMATHKa) depe3 oOecreueHue
BO3MOXXHOCTH TIPHOOPETECHHSI U MCTIOIb30BaHMS 00Jiee TITyOOKUX TCOMETPUICCKUX 3HAHUUN U
JeHCTBUH, CrieIU(UIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsl YCIICIITHOTO MPOPECCHOHAIBHOTO
00pa30BaHMUs, CBA3aHHOTO C MCIIOIH30BAaHHEM MATEMAaTHKH.

[IpropuTeTHBIMM  3aJa4aMH  Kypca TE€OMETPUM Ha  YIUIYOJIEHHOM  ypOBHE,
PaCIHIMPSIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS :

paciiupeHne TpPEJCTABICHUS O TEOMETpHUHM KaK dYacTH MHUPOBOH KYyJIbTYpHl U
dbopMupoBaHUE OCO3HAHUS B3AUMOCBSI3H TEOMETPHH C OKPYKAIOIIHNM MUPOM;

(GopMuUpOBaHUE MPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (HUTrypax Kak O BaXKHEHITUX
MaTEeMAaTUYCCKUX MOJIETSX, IMO3BOJISIOIIMX OMUCHIBATH W HW3y4aTh pa3HbIC SBICHUSA
OKpY)KalIlero Mupa, 3HaHHE IMOHATHWHOrO ammapara 1o pasaerny «CrepeoMeTpus
y4eOHOTr0 Kypca T€OMETPHUH;

dopMupoBaHUE YMEHHWsS BIAJCTh OCHOBHBIMH TOHATHUSMU O TPOCTPAHCTBEHHBIX
burypax u uX OCHOBHBIMH CBOHCTBaMH, 3HAHHE TeOpeM, (DOPMYII U YMEHHUE UX MMPUMEHSTH,
YMEHHS JTOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAaHAAPTHBIC CIIOCOOBI pEIICHMs 3a/1a4;

dopMupoBaHUE YMEHHUS pacro3HaBaTh Ha 4YEPTEKax, MOJEIAX U B peaTbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPAIICHHs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIH;

dbopMupoBaHHWE  TOHUMAHUS  BO3MOXKHOCTM  aKCMOMATHUYECKOTO  TOCTPOCHHS
MaTeMaTUYECKUX TeopHil, popMUpOBaHNE TTOHUMAHUS POJIA AKCHOMATHKH MPHU MPOBEICHUN
pacCyXICHUM;

dbopMupoBaHUE yMEHUS BIIAJETh METOJAAMHU JTOKA3aTEIbCTB M aJITOPUTMOB PEIICHUS,
YMEHUSI WX TPUMEHATh, MPOBOJIUTH JOKA3aTEIbHBICE PACCYXKICHUS B XOJI€ PEIICHHUS
CTEPEOMETPHUECKUX 3aJad W 3aJad C TMPAKTHUYECKUM CcojlepkaHueM, (OpMHUpPOBaAHUE
MPEICTAaBICHNUS O HEOOXOMUMOCTH JOKa3aTeIbCTB NpPH OOOCHOBAHMH MATEMATHYECKUX
YTBEPKIICHUN U POJTU aKCHOMATUKH B MPOBEJICHUH JSTYKTUBHBIX PACCYKICHHIA;,

pa3BUTHE W COBEPIICHCTBOBAHHWE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOydJarommXxcs, MO3HABATEILHON AKTUBHOCTH, HMCCIICIOBATEIBCKUX YMEHUN, KPUTUIHOCTH
MBIIIIEHUS, UHTEPECca K U3YICHHUIO TEOMETPHUH;



(dopMupoBanue (YHKUHOHATBHOW TPAMOTHOCTH, PEJIEBAHTHONM T'€OMETPUH: YMEHHS
pacno3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYyallMsIX M TPU H3YUYEHHH JIPYTUX YYE€OHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, MOJEIMPOBAHUs pPEaJbHBIX CUTYaLUM,
MCCJIeI0BaHUS MIOCTPOECHHBIX MOJIENIEH, HHTEPIPETALUU MTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUSAMHU Yy4yeOHOro kypca «l'eomerpusi» B 10-11
kjaccax sBisitorcs: «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukm», «Temna
BpalieHus», « BeKTopbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/[BHXKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATUIMU,
pEJIeBaHTHBIMU T€OMETPHUH Ha YIiIyOJI€HHOM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCUTCS
KO BCEM COJIep KaTeNIbHbIM JIMHUSAM y4eOHOTO Kypca, a pOpMUPOBAHHUE JTOTUYECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpKaTeIbHbIM JIMHUSAM, HO M IO TojaM OOyYEHHS.
Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE TMPEAMETHBIM pE3yJlbTaTaM OCBOCHUS
OdenepanpbHOM  pabodedt  mporpaMMbl,  paclpelneNéHHBIM MO  rojaM  OOy4eHUs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOPOCAM
oOydaromuecs: 00palaiich HEOAHOKPATHO. ODTO TO3BOJIIET OpPraHW30BaTh OBJIAJICHHE
r€OMETPUYECKUMU TIOHSATHSIMH M HABBIKAMH TOCJIEIOBATEIBHO M IOCTyHaTelIbHO, C
COOJII0/IEHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, @ HOBbIE€ 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX TPEACTABICHUM OOydJarouxcs, pacmmpss u yriyonsas e€, obpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3faTh yciuoBus s auddepeHnuanuu o0ydeHus, MOCTPOSHUS HHAMBHUIYaTbHBIX
oOpa3oBaTelbHBIX MPOrpaMM, OOECHeYUuTh YIIyONEHHOE H3yYeHHWE TE€OMETPUU Kak
COCTaBJIAIONICH yueOHOTO IpeaMera «MaremaTukay;

MOJITOTOBUTH O0YUAIOIINUXCS K MPOAOHKEHUIO U3yUEHUSI MATEMAaTUKH C y4€TOM BbIOOpa
Oynymeit  mpodeccun,  obecrieuwBas  IPEEMCTBEHHOCTh  MEXKIYy  OOmMMM U
npodecCHOHATILHBIM 00pPa30BaHUEM.

Ha usyuyenue yuebHOro Kypca «['eomerpus» Ha yriay0iaéHHOM ypoBHE oTrBojauTcs 204
yaca: B 10 knacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yvaca (3 yaca B HeZemnIo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonokeHue NpsIMBIX B TPOCTPAHCTBE: IEpeceKaroniuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NapAJICIIbHOCTD MPSMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEpPHEHIUKYISIpPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIus  GUrypbl  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEéXrpaHHBII U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIIOHHasl MPU3Mbl, OOKOBasi U MOJIHAsA MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacTtaBieHwe O MNpaBWIbHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW ISl pelleHus 3amad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYID M HCCIIECIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl pEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJIIMHA OOIIEHHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATH (opMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBHUIYaJTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

o IPUMEHSATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX NPU PEIICHUU
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO  OMEpPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXKAY NPAMOU H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAHHHWKHM,  BbIOMpas  OCHOBaHUS IS
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOJIHATH U300paKeHUs PUTYD HA IJIOCKOCTH;

e CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJIaMH, BBITIOJIHATD
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHSATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 3aJa4M Ha JOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOLICHHN W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[DUMEHATH NPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M DAJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PEIIEHNN CTEPEOMETPUUECKUX 3a/aY;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IOJIYYEHHBbIE 3HAaHUS HA NPAKTUKE: CpaBHUBATb W
AHAIM3UPOBATH PEAJbHBIE CUTYallMH, MPUMEHATH W3yYEHHBIE TOHATHS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
NOHATUN MU TEOpeM, ammaparta aiareOpbl, peliaTh MpPakTUYECKHe 3aJadH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C UWJIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpalleHus (LHIMHIP, KOHYC, cepa U 1map) U OObACHATH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSAMH, CBSI3AHHBIMU C KOMOWHALUAMH Tel
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJIEKATh, HWHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKHUE 3a/1a4 HA BBIYMCIIEHUE YIJIOB MEXKIY MPAMBIMHU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBATh NOHATHUSMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHHs] MHOTOTPAaHHUKOB M TEN BpAIEHUS TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILIEHUS: CEUYECHHs LUIUHAPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUYCHUS KOHYCa (MapalijiebHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHSTh TeOMETpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOUCKA PEUIEHUS MaTeMaTUYECKH
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MPAKTUYECKUE 3a1auyM, CBA3AHHBIC C HAXOXKICHUEM T'€OMETPUYECKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos
Ne DJIeKTpOHHbIe (L1 (POBbHIE)
HanmeHnoBanue pa3aesioB 4 TeM NIPOrpaMMBbI KoHnTpoJbHbIe
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/
B3anmHoe pacronoxeHue npsMbIX B TPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/
[TepieHAMKYISAPHOCTD MPSIMBIX U MJIOCKOCTEHN B
4 PTCHIHKYIAP P 25 1 https://resh.edu.ru/subject/17/
MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1 https://resh.edu.ru/subject/17/
6 MHororpaHHuKH 7 https://resh.edu.ru/subject/17/
7 BekTops! B mpocTpaHcTBE 12 1 https://resh.edu.ru/subject/17/
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 5 https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne n/m NMPOrpaMmblI Bcero Konrpoakupie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HICHI:IC u 15 1
CHCTEeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 0OBEMBI KPYIIIBIX 9 1
TeN
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KoHTpoJbHbIe
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI
pecypcsbl
1 OcHoBHbI€ TIpaBUJIa U300paKEHNS HA PUCYHKE IJIOCKOCTH, 1
napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[ToHsTHS cTepeoMeTpHur: TOUKa, psiMasi, IIIOCKOCTh, IPOCTPAHCTRBO.
2 OcHoBHbI€ TIpaBUIIa U300paKEHUS HA PUCYHKE IIIOCKOCTH, 1
napajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
3 [TonsTHS: epecekaronuecs MIOCKOCTH, IepeceKaroluecs npsaMast u 1
IUIOCKOCTh; OJIYIPOCTPAHCTBO
4 IonsiTus: nepecekaronuecs MIOCKOCTH, IEPECEKAIOLINEC psIMast U 1
IUIOCKOCTh; OJIYIPOCTPAHCTBO
5 MHororpaHH1KH, H300paXkeHre IPOCTEUIIMX MPOCTPAHCTBEHHBIX 1
(uryp, HEeCyIecTBYIOIMNUX 00bEKTOB
5 MHororpaHHUKH, ©300paXkeHre IPOCTEUIIMX IPOCTPAHCTBEHHBIX 1
(uryp, HEeCyIeCTBYIOIMNUX 00bEKTOB
AKCHOMBI CTEPEOMETPHHU U MEPBBIE CIEACTBUSA U3 HUX 1
AKCHOMBI CTEPEOMETPUHU U NEPBBIE CICACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHHU U NEpBbIE CleACTBUA U3 HUX. CrIocOObI
9 3aJJaHus MPSIMBIX U IJIOCKOCTeH B mpocTpancTBe. O003HAYEHUS IPSIMBIX 1
U IJIOCKOCTEMN
10 N306pakeHue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE TPOXOIST 1
yepe3 ux péopa. M3o0paxeHne nepecedeHns NOIyISHHBIX MIIOCKOCTEH.




PackpamnBanue NOCTPOEHHBIX CEYEHUM Pa3HBIMU LIBETaMU

N3o0pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

11 yepe3 ux péopa. M3o0paxkenne nepecedeHrs NOMyICHHBIX MIOCKOCTEH.
PackpammBanme moCTpOSHHBIX CEUYCHHUI Pa3HBIMH [[BETAMH
N300pakenue ceueHuil mupaMuIpl, Kyoa U IpU3MbI, KOTOPBIE TPOXOIST

12 yepes ux péopa. M3zobpaxeHue nepeceyeHus MOIyYEHHBIX IIJIOCKOCTEH.
PackpammBanme MOCTPOSHHBIX CEUYCHHUI Pa3HBIMU [[BETAMH
N3o0pakenue ceueHnit mupaMupl, Kyoa U PU3MBI, KOTOPBIE POXOIST

13 yepes ux péopa. M3zobpaxeHue nepeceyeHus MOIyYEHHbBIX IIJIOCKOCTEH.
PackpammBaH#e MOCTPOSHHBIX CEUSHHUI Pa3HBIMU [IBETAMH

14 Merto crie0oB AJist MOCTPOCHUSI CEUEHU

15 Merton cnenoB i MOCTpoeHus ceueHnil. CBOMCTBA MepeceueHHit
MPSIMBIX U INIOCKOCTEN

16 Merton cnenoB Jyis MOCTpoeHus ceueHuii. CBOMCTBA MepeceueHUit
MPSAMBIX U IUIOCKOCTEN

17 [TocTpoenune ceueHunii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax.
Coznanue BIHOCHBIX YEPTEXKEH U 3aKch I1aroB MOCTPOSHUS

18 [TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha pEOpax.
Coznanue BHIHOCHBIX YEPTEXKEH U 3aMKCh IIaroB MOCTPOCHUS

19 [TocTpoenue ceuenwuii B nmupamuie, Kyoe mo TpéM Toukam Ha péOpax.
Coznanue BBIHOCHBIX YEPTEKEH U 3alKCh 1aroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo Tpém Toukam Ha pédpax.
Coznanue BBIHOCHBIX YEPTEKEH U 3alKCh MIaroB MOCTPOCHUS

91 [ToBTOpenue nuanuMeTpun: Teopema 0 MPONOPIMOHANBHBIX OTPE3Kax.
IToo6ue TpeyrobHUKOB

99 [ToBTOpenue nnanumetpun: Teopema Menenas. PacueTsl B ceueHUsIX Ha

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHA IINIAHUMCTPUU U




CTepPeOMETPUH

23

KonTtpoabHnas padora "Axcuomsl ctepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmbIx B IpocTpaHcTBe. CKpelnBaomuecs
npsmele. [IpusHaku ckpemuBaronuxcs npsmsix. [lapannenbubie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyneCTBOBaHUM U €IMHCTBEHHOCTH MPSMOM NapaJlIeIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY ITPOCTPAHCTBA U HE
JIeXalien Ha JaHHOM psMoi. JIeMMa o mepecedeHny napajuiesIbHbIX
MPSMBIX ITIOCKOCTBIO

26

[TapamrenpsHOCTB TpeX NpAMBIX. TeopeMa 0 TPEX mapayIeIbHbIX
npsAMBIX. Teopema 0 CKpeIMBAOIIMNXCS MPSAMBIX

27

[TapannensHO€ poekTrpoBanre. OCHOBHBIE CBOMCTBA MAPAJLIEIBHOTO
npoexkTupoBanus. M3o00paxkeHue pazHbIx GUryp B napamienbHON
MIPOEKIUH

28

[lenTpanbHas npoekua. Yroji ¢ COHanpaBI€HHBIMA CTOPOHAMH. YTOJI
MeXAy NpSAMbIMU. 3aJjaui Ha JI0Ka3aTeIbCTBO U HUCCIEA0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSAMBIX B TPOCTPAHCTBE

29

KonTpoabHasi padora « BzaumHoe pacrnoioxkeHue NpsiMbIX B
MIPOCTPAHCTBE»

30

[TonsTHs: napamienbHOCTh IPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napajiienbHOCTH NPSAMON U TockocTH. CBoicTBa
NapayuieTbHOCTH MPSMON U TUIOCKOCTH

31

FeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha BbIYHMCIICHUC U JOKa3aTCIbCTBO, CBA3aHHBIC
C IMapaJlyICJAbHOCTBIO IIPAMBIX U IUTIOCKOCTEH B IMPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOASAILEro Yepe3 JaHHYI0 IPSIMYIO Ha
4YepTeKe U MapajuIeIbHOTO APYrou npsaMon. Pacyér oTHOIIEHU

33

HapannenLHaﬁ MMpoCKIUA, TPUMCHCHUC AJId IIOCTPOCHUA CEUYCHUI KY6a




u napayenenunena. CpoiicTBa napajenenunesa U mpu3Mbl

[TapannensHble mockoctu. Ilpru3Haky napanienbHOCTH IBYX

34 .
IJI0CKOCTEHN
Teopema o napamienbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MPOXOALIeH yepe3 TOUKY, HE MPUHAJIeKAIYIO TaHHOM MIIOCKOCTH U
CIIEJICTBUS U3 HEE
CpoiicTBa napayuIeIbHbIX MIIOCKOCTEN: O MAPAIIEIbHOCTH MPSAMBIX
MepeceyeHms! MpyU MePEeCcCeUeHUH BYX MapaieIbHbIX TIOCKOCTEH

36 TPeTheid; 00 OTpe3KaxX MapauIeTbHBIX MPSIMBIX, 3aKITFOUYEHHBIX MEKTY
MapajuIeIbHBIMU IIIOCKOCTSAMU; O TIEPECCUCHUH TMPSMOU C TBYMS
napauieIbHBIMA TUTOCKOCTSIMH

37 KonTtpoabHnas padora «IlapannenbHOCTh NPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE»

38 [ToBTOpenue: Teopema [Mudaropa Ha mmockocTr

39 [ToBTOpEHUE: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYrOJbHUKA

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIe/IeTIIe/1a

41 Boruncnenue 1iauH OTpe3KoB B KyOe U MPSIMOYTrOJIbHOM
napajuieNienumnesie

42 [TepnienanKynApHOCTH MpsIMOM U TIIOCKOCTHU. [Ipr3Hak
MEPIEeHIUKYISIPHOCTH MPSAMON U TIIOCKOCTH

43 [lepneniukynapHOCTh NPsAMOIi U TIockocTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSAMON U TNIOCKOCTH

44 Teopema o cyriecTBOBaHHU U €IMHCTBEHHOCTH MPSIMOM, TPOXOSIIIEH
Yyepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYISIPHON K TIIOCKOCTH

45 [TnockocTu U MepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPAaHHUKAX

46 [TnockocTu U MepNeHAUKYISIPHBIE UM MPSIMble B MHOTOTPAaHHUKAX

47 [lepnennukynsap u HakinoHHas. [locTpoeHue nepneHInKymnsapa U3 TOUKH




Ha [PSIMYIO

[Iepnenaukynsp u HaxinoHHas. [locTpoeHue epreHuKyIIspa U3 TOYKU

48
Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKysipax (mpsimas U oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIspax (mpsimas u oOpaTHas)

o1 VYTroa Mex Iy CKpelMBaOIUMHUCA PSMBbIMU

59 [Touck neprneHauKyaSspHBIX MPSAMBIX C TOMOIIbIO IEPIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuennii Ky6va, MIPU3MBI, IPABUIBHON MMUPAMHJIBI C
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

55 [TocTpoenue ceuennii Ky6va, IIPU3MBI, TPABUIBHOUN MMUPAMHU/IBI C
IIOMOIIBIO OPTOTOHAJIBHOM MTPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [limockoctn
CUMMETPHN B MHOTOTPaHHHUKAX

57 IIpu3HaK NepHeHINKYIIPHOCTH MPSMOU U IUNIOCKOCTH KaK CIIEACTBHE
CUMMETPHUH

58 IIpaBunbHbIE MHOTOIPAaHHUKH. Pacd€r paccTosHUI OT TOUYKHU A0
IIJIOCKOCTH

59 IIpaBunbHbIE MHOTOIPAaHHUKH. Pacdy€r paccTosHui OT TOUKHU A0
IIJIOCKOCTH

60 CrniocoObl OIyCTUTh NEPIEHAUKYISAPbI: CUMMETPHS, CIABUT TOUKHU TI0
MapayIeIbHOM MPAMOU

61 CaBur no HenapaienbHON IPSIMOM, U3MEHEHHUE PAaCCTOSTHUN

62 KonTpoabHnas padora " [lepneHauKyIIpHOCTD NPSAMBIX U TNIOCKOCTEN

B IIpOCTpaHCTBE "




IToBTOpEHHE: yroyu Mex 1y NPAMBIMUA HA IIJIOCKOCTH, TPUTOHOMETPHS B

63 IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHME: Yyroy MeK1y CKpEIUBAOUIUMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTprueckre METO bl BBIYMCIEHUS YIIa MEXLY PSIMBIMU B
MHOT'OTPaHHUKAX

66 JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX YIJIOB JIBYTPAaHHOTO yria

67 [lepnennukynspHsie miockoctu. CBoicTBa B3aUMHO
MEPIEHIUKYIIPHBIX INIOCKOCTEN
[Ipu3Hak nepneHauKyIIPHOCTH IIIOCKOCTEN; TeOpeMa O MpsMOKN

68 MepecedeHusl IBYyX TIOCKOCTEH MepIeHANKYISPHBIX TPETheH
IIJIOCKOCTH

69 [IpsiMOyTOIBHBIN MapajuIeNenuIe; Kyo; N3MEepeHusl, CBOMCTBA
IPSIMOYTOJIBHOTO NapaJuIeIeIuIe a

70 Teopema 0 quaroHanu NpsMOYIOJIBHOTO NMAPAJIJICIICIUIIENA U CICICTBUE
u3 Hed

71 CrepeoMeTpruecKne U IPUKIIAIHBIE 33Ja41, CBA3AHHBIE CO B3AUMHBIM
PaCIIOJIOKEHUEM TIPSAMBIX U INIOCKOCTH

79 [ToBTOpEHUE: CKpEIUBAOIUECS IPAMBIE, TapAJIJICIbHBIE ITIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX
[Tapa nmapajinesbHbIX IJI0CKOCTEN Ha CKPELIMBAIOIIMXCS TIPSAMBIX,

73 PacCTOSHUE MEXy CKPELIMBAIOLIUMUCS NPSIMBIMH B IIPOCTHIX
CUTYaLUsIX

74 PaccrosHue OT TOUKH 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 110
IIJIOCKOCTH

75 Boluncnenue paccTosHUN MEXKy CKPEIUBAIOIIUMUCS NIPSIMBIMH C

IIOMOIIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH




Tpé€XrpaHHbIi yroj, HEpaBeHCTBA I TPEXIPAHHBIX YIIIOB. Teopema

76 [Mudaropa, TeopeMbl KOCUHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO yIiia 1
77 DneMeHTHl chepUISCKON reOMETPUH: T€0Ie3MUSCKIC JTHHIN Ha 3eMIIe 1
78 KonTpoabnasi padora "Yriiel u paccTossHUsS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buast nupamun. [lpaBunsHas nupamuia 1
81 [Ipusma. IIpsamas n HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsimoit mapaienenune], NpsMOYrOJIbHBIN Mapasuieenunes, Kyo 1
83 Brinykiible MHOTOrpanHuku. Teopema Ditiepa 1
84 Beinykneie MHOrorpanauku. Teopema Oitniepa. [IpaBriibHbIE 1 1
MOJTYITPABHIILHBIE MHOTOT DAHHUKHA
85 KonTtpoJubsHnas padora "MHoOrorpaHHuku" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuso mapasnienenurnena 1
90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
o1 Paznoxenue Bekropa 1o 6azucy Tpéx BEKTOPOB, HE JISKALIUX B OAHOM 1
IJIOCKOCTH
92 CkansipHO€ pou3BEICHUE 1
93 Beruucnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
95 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1
96 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1
97 KonTpoabHas padora «BekTopbl B IPOCTPAHCTBE» 1




98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
99 O06o01IeHne 1 cucTeMaTu3alus 3HaHu ! 1
100 O0o01IeHre U CHCTeMAaTH3alNs 3HAHHIA 1
101 O06o01IeHre 1 cuCTeMaTH3alus 3HaHU ! 1
102 O06o01IeHre U cCHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102







