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IHHOACHUTEJBbHASA 3AIINCKA

['eomerpus sBisIeTCS OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, TakK
Kak 00ecreuynMBaeT BO3MOXKHOCTh HM3Y4YEHHUsS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH WU
MPEIMETOB TYMaHUTAPHOTO IUKJIA. [[OCKOIBKY TOTHYECKOE MBIIIICHNE, (OPMHUPYEMOE MPH U3YyUECHUH
00y4aroIMMUCS MOHATHHHBIX OCHOB T€OMETPHH, ITPH JOKA3ATEIbCTBE TEOPEM U IIOCTPOCHHUH IIETIOYKH
JIOTMYECKUX YTBEP)KICHUHN MPH PEIICHUH T€OMETPHYECKUX 3aad, YMEHUE BBIIBUTATh U ONPOBEPIraTh
THIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPH PEHICHWH 33Jad €CTECTBEHHO-HAyYHOTO IHMKIIA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Llens ocBoeHusi mporpammbl ydeOHOro Kypca «[eomerpus» Ha YriayOI€HHOM YpOBHE —
pa3BUTHE WHAWBUAYAIBHBIX CHOCOOHOCTEH OOydaromuxcsi IpH M3YYEHHH TEeOMETpUH, Kak
COCTaBIISIfOLICH TpeaMeTHOW obmactu «Marematuka W uHpOpMaThka» depe3 obecredyeHue
BO3MOKHOCTH TpPHOOPETEHUS M MCIOJIb30BaHMUS 0Oosiee TIIyOOKHX T€OMETPHYECKUX 3HAHUH U
OEeUCTBUH, cHenM(UYHBIX TE€OMETPUH, U HEOOXOIUMBIX JUIS YCHEIIHOTO MpOo(eCCHOHAIBHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIOIb30BaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMH 337a4aMH Kypca T€OMETPHH Ha YrIIyOJEHHOM ypOBHE, PaCIIUPSIONIIMH H
YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacImpeHue MpeCTaBICHUsI O TEOMETPHH KaK 4acTH MHPOBOW KYJIbTYpHl M (hOpMHpOBaHHE
OCO3HaHUsI B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHHE TIPEACTABICHUS O TIPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIINX
MaTEeMaTHYECKUX MOJICNIAX, MO3BOJISIOMIMX ONUCHIBATE M M3y4YaTh DPa3HbBIC SBICHUS OKPYKAIOIIETrO
MUpa, 3HAaHUE TOHSATHIHOTO anmnaparta 1o paszzaeny «CtepeoMeTpus» ydeOHOro Kypca TeOMETPHH;

(dbopMupoBaHHE YMEHUS BIIAIETh OCHOBHBIMH MOHSATHSMH O MPOCTPAHCTBEHHBIX (QHUTypax U UX
OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (GOpPMYJT M YMEHHE HX NPHUMEHSTh, YMEHHS IOKA3bIBaTh
TEOpPEMBI M HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMHupoBaHHE YMEHHs paclo3HaBaThb Ha 4YEpPTEXkKaxX, MOJENIAX M B PEATBHOM MHUDE
MHOTOTPaHHHKH U TeJIa BPAIlEHHUs, KOHCTPYHPOBATh T€OMETPUYECKUE MOJIEIIH;

(dbopMHpOBaHHE NMOHUMAaHMS BO3MOYKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHHS MaTeMaTHYECKUX
TeopHii, GopMUPOBaHHE TOHUMAHUS POJIM AKCHOMATHKH TIPH ITPOBEACHUHN PACCYKICHHIA;

(dbopMHpOBaHKE YMEHUS BIAJIETh METOIaMH JO0Ka3aTEIbCTB U aJITOPUTMOB PEIICHHS, YMEHUS UX
IIPUMEHSTH, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKIEHHS B XOJ€ PEIIEHUS] CTEPEOMETPUUECKUX 3aJau U
3aJjad € MPAKTUYECKUM cojep’kKaHueM, (OpPMHUpPOBaHME TMPEJICTABICHUS O HEOO0XOAUMOCTH
JI0Ka3aTeNnbCcTB MpHU OOOCHOBAaHMM MAaTEMAaTHYECKUX YTBEP)KISCHHHA W POJIM aKCHOMATUKUA B
MIPOBEICHUH IEAYKTUBHBIX PACCYKICHHIA;

pa3BUTHE U COBEPLICHCTBOBAHME HWHTEJUIEKTYaJbHBIX W  TBOPYECKUX CHOCOOHOCTEH
o0yyJaroImuxcs, HO3HaBaTEIbHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS,
WHTEpeca K U3y4EeHHIO T€OMETPHUH;

dbopmupoBanre  (QYHKIIMOHANBHOW  TPAMOTHOCTH, PEJIEBAHTHOH TE€OMETpPHH:  yYMEHHS
pacro3HaBaTh MPOSIBIEHUS T'€OMETPUUECKUX MOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX
KU3HEHHBIX CUTYallUsX W MPU U3YUYEHUH JIPYTUX YUYE€OHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICTHPOBAHUS PEATbHBIX CHTYallWl, HCCIECIOBAHUS TOCTPOCHHBIX MOJETCH,
WHTEPIPETAINN TIOTYICHHBIX PE3yIbTATOB.

OCHOBHBIMHU COZIEp)KaTENbHBIMU JIMHUSAMHU YyuyeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
apisitoTes:  «IIpsiMble M TJIOCKOCTH B MPOCTpaHCTBE», «MHoOrorpaHHukmn», «Tena BpalieHus»,
«BeKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «J{BIKEHHS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH IMOHATUSMUY,
peNieBaHTHBIMHM T€OMETPHUM Ha yriyOJaéHHOM ypoBHe o0ydenus B 10—11 kiaccax, OTHOCUTCS KO BCeM



COJIEP>KATEIbHBIM JTUHUSM Y4eOHOro Kypca, a (OpMUPOBAaHUE JOTUYECKUX YMEHUH pacrlpeensercs
HE TOJBKO IO COAEpXaTeNbHbIM JUHHUSAM, HO U 1o rogam oOyuyeHus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHus DenepanbHO pabodeid MpOTrpaMMBI,
pactpeeIEHHBIM 10 ToJ]aM 00y4YeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpOcaM — oOydaromryecs OOpallagiuch HEOAHOKPATHO. JTO  TO3BOJIAET
OpraHM30BaTh OBJAJICHUE TEOMETPUUYECKHMMH TMOHSATHSAMH W HaBbIKAMHU IIOCJIEIOBATEIBHO U
MOCTYMHATeNbHO, C COOJII0ICHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEeMY TE€OMETPUYECKUX TMPEACTABICHUN OOYyJaromMXCcs, paciupss U yrayomss e€, oOpa3ys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

[lepexon k U3ydeHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycnoBuss s auddepeHnmanyu  00ydeHHs, TOCTPOCHHUS  WHIUBUAYAIbHbBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUUTh YIIyOJIEHHOE M3y4YeHHE T'€OMETPHUH KaK COCTaBIIAIOLICH
yuebHoro npenmera «MaTemMaTukay;

MOATOTOBUTh OOYYAIOUIUXCS K MPOJOJDKEHUIO H3YYEeHHUS MaTeMaTHKu ¢ Yy4€ToM BbIOOpa
Oynymeid mpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEXKAY OOMMUM H MpodecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha u3ydenue yueOHoro kypca «['eomerpusi» Ha yriyonénHoM ypoBae otBoautcst 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
aKCHOMAaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHUM: AKCOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosioKeHUE NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOLUecs, IapajuleiIbHbIE U
cKpemuBapomuecss npsamsle. IlpusHakn cxkpemmBaromuxcss npsmbiX. [lapamienbHOCTs NpAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuleIbHbIC IPSIMBIE B IPOCTPAHCTBE, IaPAUIEIbHOCTD TPEX NPSMBIX,
[IApaJUICIbHOCT IPSIMOM M IUIOCKOCTH. IlapamnenbHoe M LEHTpaJbHOE INPOEKTHUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO NMpoeKTupoBanus. M3o0paxenue ¢puryp B
[apaJUIEIbHOM IPOEKUMU. YTIUVIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEXAY IpSAMBIMH B
npocrpancTse. llapamienpHOCTh IUIOCKOCTEN: INapaulebHbIE IUIOCKOCTH, CBOMCTBA IMapajuleIbHbBIX
wiockocteil. [IpocTeiime mpocTpaHCTBEHHBIE (QUTYpPHI HA IUIOCKOCTH: TETPadAp, Mapajuieienumnes,
IMOCTPOEHUE CEUCHHUIA.

[lepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPNEHAMKYJISPHBIE NPSMBIE B NPOCTPAHCTBE,
IIpsIMBbIE NIApaJUICIbHBIE U NIEPIIEHIUKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK MEPIEHANKYIAPHOCTH NPSMOH U
IUIOCKOCTH, TeOpeMa O NPSIMOM MEPHEHAUKYISIPHON IIOCKOCTH. OpTOroHaJlbHOE MPOEKTHPOBAHHUE.
[lepneHIuKynslp ¥ HAaKJIOHHBIE: PACCTOSIHME OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10
IUIOCKOCTH, MpoeKuuss (GUryppl Ha IUIOCKOCTh. IlepmeHIuKyIsSpHOCTh IJIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX MepneHauKyspax.

VYIIIBl B IPOCTPAHCTBE: YTOJ MEXAY IIPSAMOM U IJIOCKOCTBIO, IBYTPAHHBIN YrOJl, TUHEHHBIN yroJl
IBYrpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOI'PAHHOTO
yria. CBOMCTBA IJIOCKMX U JIBYTPAHHBIX YIVIOB TPEXI'PAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YIJla.

MHOrorpaHHUKHU

Bunbel MHOTOrpaHHUKOB, pa3BépTKa MHoOrorpaHHuka. [Ipuzma: n-yronbHasi npusma, npsmas u
HaKJIOHHAasl MPHU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen, npsMoyroabHbIN
napajuleJienunes] U ero cpoicrBa. Kparwaiimime myTd Ha MOBEPXHOCTH MHOIOrpaHHMKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [Mupamuga: n-yronpHas mupamuaa, mpaBUIbHAsS U
yceuéHHasi nupamuabl. CBoiicTBa pé0bep M OOKOBBIX IpaHeil MpaBUIbHOW mupamuabl. [IpaBunbHBIE
MHOTOTPaHHUKU: MPaBUJIbHAsS NPU3Ma U NpaBUIIbHAS IUPAMUJIA, IPAaBUIIbHAS TPEYTOJIbHAS TUpaMKIa
U MIPaBUIIBHBIN TeTpa’ip, Ky0. IIpeacraBnenue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, 10AEKadAP
Y UKOCadIP.

Bbruncnenme 5371€MEHTOB MHOTOTPAaHHHUKOB: péOpa, auaroHanu, yribsl. [lmomans OoxoBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTU NPSIMOM MPU3MBI, IUIOIIAAb OCHOBaHUIl, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU IPaBHIIbHOU
MIMPaMM/IbI, TEOPEMA O IUIOLIAIN YCEUYEHHON TUPAMUIBI.

CumMeTrpust B IPOCTPAHCTBE. OJEMEHTbl CHMMETPUU IPaBUWIBHBIX MHOTOTPaHHHUKOB.
CumMeTpHs B IPaBWJIBHOM MHOTOIPAaHHUKE: CUMMETpUS Mapajlieienurena, CiMMETPUs TPaBUIIbHBIX
IIPU3M, CHMMETPHS IPABUIIbHOW MTUPAMHU/IBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHbIE M TPOTUBOIMOJIOXKHO HAMpaBJIeHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleficTBUsI C BEKTOpaMU: CJIOXKEHHUE M BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKHX BEKTODPOB,
YMHOXEHHE BEKTOpa Ha uuciio. CBOMCTBA ClOXEHUS BEKTOpOB. CBOICTBA YMHOKEHHUS BEKTOpa Ha
yucno. [lonstue komrutaHapHble BeKTOpbl. [Ipu3Hak KomIulaHapHOCTH TpEX BeKTOpoB. I[IpaBuio



napajuienenunena. TeopeMa O pa3jloKE€HUM BEKTOpa IO TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronbHast cucreMa KoopAuHar B IpocTpaHcTBe. KoopaunaTel BekTopa. CBSI3b MEXKAY
KOOpJAMHATAMM BEKTOPAa U KOOPAWHATAMM TOYEK. YTOJ MEXAYy BeKTopaMu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonsTus: UMAUMHApPUYECKass IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cdeprueckas
MOBEPXHOCTh, OOpasyrolue MnoBepxHocTel. Tena BpallleHUs: IWIMHIP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. Bzaumuoe pacnonoxenue chepsl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalmleHus Ha IUIocKocTH. Pa3zBéprka munmuHapa u kKoHyca. Cummerpust cdepsl U
mapa.

O06bEM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJBHOTO
napaenenunena u ciueacTsus u3 He€. OOBEM NpAMON M HAKIOHHON MPU3MBI, IIMIUHIIPA, THPAMUIBI
u KoHyca. OOBEM 11apa U IapOBOT0 CErMEHTA.

KoMOunamu ten BpamieHus U MHOrorpaHHukoB. [Ipusma, BnucaHHas B IMJIMHIP, OMHCAHHAS
oxono muuHapa. [lepeceduenue cdepsl u mapa c miockocTeio. Kacanue mapa u cdepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHUKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BMUCAHHON B MHOTOTPAaHHUK WJIN TEJIO
BpallleHUS.

[Inomane MOBEpPXHOCTH IWIMHApPA, KOHYca, miomanb chepel u e€ yacteir. [lomobue B
npoctpanctBe. OTHoLIEHUE 00BEMOB, IJIOIAAeH MoBepXxHOCTEN MoaooHbIX Guryp. IIpeobpazoBanue
nonobusi, romorerus. PemeHue 3agay Ha IJIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX
METO/JIOB.

[TocTpoenue ceyeHHi! MHOTOTPAHHUKOB M TEJ BpalllEHUs: CeYeHMsI MUIMHApa (mapajuieIbHo U
MEPIeHIUKYIIPHO OCH), CEYCHMs] KOHyca (MapajljielIbHbIe OCHOBAaHHMIO U TMPOXOASIIME 4epe3
BEpIIMHY), CEYEHUs IIapa, METOJAbl IOCTPOCHMSI CEUEHUH: METOJ CIJIEJI0OB, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METOJ1 IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Onepanum Haja BEKTOpamMH. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOXeHHUs. [IpsmMoyronbpHas cucTtemMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue Bexkrtopa mo ©Oaszucy. KoopamHaTHO-BEKTOpHBIH METOA MpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtobOpakenus. [[BumxeHus u paBeHcTBO ¢uryp. OOmme cBoicTBa
JNBW)KEHUW. Buapl [IBWKEHUN: NapaJUIebHbIA TEPEHOC, LEHTPpAJIbHAsA CHUMMETPUs, 3€pKajbHAas
CUMMETpUs, TOBOPOT BOKPYT npsMoil. [IpeoOpa3oBanus nonodus. [lpsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPHUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHET'O OBIIETO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU O00YUYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBECHHOTO
YJieHa POCCHUUCKOTO OOIIEeCTBA, MPEACTABICHUE O MAaTEMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCH U JIPYroe),
YMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMH WHCTUTYTAMH B COOTBETCTBHHM C UX (GYHKIHUSIMH M
Ha3HA4YCHHEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HMICHTHUYHOCTH, YBAXEHUS K TMPOIUIOMY U
HACTOSIIEMY POCCHUCKONM MaTEeMAaTHUKH, LEHHOCTHOE OTHOLICHHE K JIOCTHXKEHHUSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATUYECKOW IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYIHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja, c(hOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKU U
JEeSATEIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAS ICTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/la4, PEHICHHWH, pPACCYKICHUH, BOCIPUUMYMBOCTh K MAaTEMaTHYECKHUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 3J0pPOBOTO U
Oe3omacHoro oOpa3a *M3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0OPOBBIO (3I0pOBOC THTAHHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryisipHas (u3nueckas aKTUBHOCTH), (hHU3HUECKOe
COBEPIIIEHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JESITEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAy, OCO3HAHHME IEHHOCTU TPYAOIIOOUs, WHTEpPEeC K pa3IU4HbIM cdepam
MpopeCCHOHAIIBHONW JEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKONM M €€ NPUIOKCHUSIMH, yMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymied mpodeccuu U peaqu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3oBaHHIO U CcaMOOOpa3oBaHHUIO Ha
MPOTSHKEHUM BCEW KM3HU, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEHIEHUM MPAKTHYECKUX 33]a4
MaTeMaTU4eCKOW HaMpaBJIEHHOCTH;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KyAbTYphl, TOHHUMAaHHE  BIUSHUA  COIHAIBHO-
HKOHOMMYECKUX MPOIECCOB Ha COCTOSIHHE MPUPOTHON U COIMANBHOMN Cpellibl, 0OCO3HAHUE TTI00aTHHOTO
XapakTepa SKOJOTUYECKHX MPOOJIeM, OpPHUEHTalMs Ha TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWH IS
perieHus 3a1a4 B 00J1aCTH OKPYXKAIOMIEeH CPe/Ibl, TUTAHUPOBAHHUE TIOCTYITKOB M OIIEHKH MX BO3MOKHBIX
MOCJIEICTBUH JIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM MPAKTUKH, MOHWMAaHUE MAaTEeMAaTHYEeCKOW HAyKH Kak c(epbl 4emoBeYeCKOn
NEeSATEeIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUSl LIUBUIM3ALMU, OBIAJCHUE S3BIKOM



MaTeMaTUKH W MaTeMaTH4YeCKOM KyanypOﬁ Kak CpC€ACTBOM IIO3HAHUA MHpA, TOTOBHOCTH
OCYHICCTBJIATDH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIILHOCTE MHANBHUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAYy TOHATUAMHU, (OPMYIUPOBATh ONpPENEICHHs] TOHSATUH, YCTaHABIMBATH
CYLICCTBEHHBIH MpH3HAK KJIAacCU(UKALUK, OCHOBaHUS Uil OOOOIICHHUS M CpaBHEHUS, KPUTEPUU
MIPOBOIMMOT0 aHAJIN3A;

BOCIIPUHUMATH, (OPMYITUPOBATH M MPEoOPa30BBIBATH CYXKACHHS: YTBEPAUTEIbHBIE W
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B hakTax, JaHHbBIX,
HAONIIOJICHUSAX W YTBEPXKACHUSAX, TMPEAIararb KPUTEPUU I BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUU;

JieNaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHHUI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHUM (IIPSMBIE U OT
MIPOTUBHOTO), BBHICTPAMBATh apryMEHTAIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHHS,
BBIOMpaTH HarOO0JIee TIOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciegoBare/bCKue AeCTBUS:

HCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUIT HMHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BONIPOCHL, (UKCHUPYIOIIME NPOTHUBOpEYHME, NpoOJIeMy, yCTaHAaBIUBAaTh MCKOMOE U JIaHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUTAHHUPOBAHHBIN DKCIIEPUMEHT, UCCIIEOBAaHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHUS, MPOIIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENNFHO (HOPMYITHPOBaTH OOOOIIEHHUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOIIOJICHUs, WCCIIECOBAHUs, OILIEHUBATh JOCTOBEPHOCThH IOJYyYEHHBIX pPE3yJbTaTOB, BBIBOJIOB M
0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEIINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH JCPUIUTHI WH(OpPMAIMU, JAHHBIX, HEOOXOJUMBIX HJisi OTBETa HA BONPOC W A
pelieHus 3a1a4u;

BBIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHMKOB  PA3JMYHBIX  THUIOB,  AHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3THYHBIX BUIOB U (POPM IIpeICTaBICHHUS;

CTPYKTYpUPOBaTh WH(MOpMAIUIO, MPEACTaBIATh €€ B Pa3NMYHBIX (OpMax, WIITFOCTPUPOBATH
rpapuyuecKy;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbIE YHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA
OO0menue:



BOCIPUHUMATH U (POPMYITHPOBATH CYXKIECHUS B COOTBETCTBHH C YCIOBUSMU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX UM NMUCHBMEHHBIX TEKCTaxX, /JaBaTh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yNIbTaT;

B XOJe OOCYXIEeHHs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMBbl, MPOOJIEMBI,
pemaeMoil 3amayu, BBICKA3bIBaTh WJACH, HAIlEJICHHbIE HAa IOUCK pEILIEHUS, CONOCTaBISATh CBOU
CYXKIEHUS C CYXKICHUSAMH JPYI'MX Yy4YacTHUKOB JAMaiora, oOHapyKHMBaTh pPa3M4Me U CXOACTBO
MO3UINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

MPEJICTaBIATh PEe3YNbTaThl pEHIeHHUs 3a/Jayd, OSKCIEpUMEHTa, HCCIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C y4€TOM 3aqad Mpe3eHTalMd U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YdeOHbIE 1eliCTBUS

Camoopranuszaums:

COCTaBJATh IUIAH, AQJITOPUTM pEIICHHS 3a/add, BBIOMpPATh CHOCOO pemeHus ¢ y4EToM
MMEIOIINXCSI PECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh
BapHaHTHI PEUICHHUH ¢ yu€TOM HOBOM MH(DOpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIQJICTh HABBIKAMH IT03HABATEIHHOW peIIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUU H
MBICJIUTEIIBHBIX TPOIECCOB, WX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MpEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIPU pEUICHHHM 3aJauyd, BHOCHUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJIEHHBIX OIIMUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yjIbTaTa IeU U YCIOBHIM, OOBSICHATH MPUUMHBI JOCTHXKEHUS WU
HEJOCTHKECHHSI PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW W HHAMBUAYAJIbHON paboThl TIpH
pelieHny y4eOHBIX 3a]ad, MPUHUMATh 1elb COBMECTHOM NIeATENbHOCTH, TUIAHUPOBATh OPTaHHU3AINI0
COBMECTHOH PabOThI, pacIpeeNsaTh BUABI padoT, JOTOBapUBATHCSA, OOCYKIaTh MPOIECC U PE3YNbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TIpYyNNOBbIX ¢opMax paboTsl (0OcyxaeHus, OoOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBITIOIHATH CBOIO YacTh paOOThI M KOOPAMHHPOBATH CBOM JCHCTBHS C IPYTUMHU
YlleHaMd KOMaHJbl, OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMMIA MPOAYKT IO KPUTEPUSM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHUSMH CTEPEOMETPUU TPH PELICHUH 33134 U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYXKIECHUI;

® [IPUMEHATh AKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIIEHUU T'€OMETPUUYECKUX
3a1ady;

e KJjaccu(UIUpPOBaTh B3aMMHOE PACIOJIOKEHUE TNPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATUSMH, CBA3aHHBIMH C YIJIaMM B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMOU U MIOCKOCTBIO;



CBOOO/IHO ONIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pAaclo3HaBaThb OCHOBHBICE BHJBI MHOTOTPAaHHHKOB (TpU3Ma, MHPaAMHJA,
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJIacCH(PUKAIIY;

CBOOOJHO OMEpPHPOBATh IMOHITHSIMH, CBS3aHHBIMH C CEUEHHEM MHOTOTPaHHUKOB
TUIOCKOCTBIO;

BEITIONHATh TapajliebHOe, ICHTPAIBHOE M OPTOTOHAIBHOE NPOSKTUpOBaHWE (GUTYP Ha
TUIOCKOCTD, BHITIOJHSTH N300pakeHusI (PUTYp Ha IIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOTPAHHUKOB PAa3IUYHBIMU METOJAMH, BBIMOTHITH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYHCIIATh  TUIOIIATU  TIOBEPXHOCTEH  MHOTOTPpAaHHUKOB  (TpuU3Ma,  TUPAMHIA),
TEOMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYT,

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHUHU (UTYPBI;

CBOOOJTHO ONEPUPOBATh IMOHITUSMH, COOTBETCTBYIOUIMMH BEKTOpPaM W KOOpJHMHATaM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemaTh 3agadyd  Ha JIOKA3aTEIbCTBO MAaTEMaTHYECKUX OTHOIICHHH ¥  HAXOXKICHHE
TEOMETPUYUCCKUX BEIIMYHMH, TIPUMEHSISI U3BECTHBIC METOJbI TMPU PEIICHUH MaTeMaTUYCCKHX
3aJ1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIO)KHOCTH;

MPUMEHATh TPOCTEHIIUE MPOrPAMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI TIPY PEIICHUN CTEPEOMETPHUSCKUX 3a1ad;

U3BJICKATh, MPEOOPA30BBIBATE U HMHTEPIPETUPOBATh WH(POPMALHUIO O MPOCTPAHCTBEHHBIX
TEeOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

MPUMCHSITh IMOJTYYCHHBIC 3HAHUS Ha TPAKTHKE: CPAaBHUBATh W aHAIM3UPOBATH PEaJbHBIC
CUTYaIluH, MPUMEHATh M3YUCHHBIC IMOHATHS B MPOIECCE TOWCKA PEIICHUS MAaTeMaTHYCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh peajbHbIe CUTYallUHd HA SI3bIKE TE€OMETPHUH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIETH C UCTIOIb30BAHUEM T'€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara anreOpel, pemaTh MPAKTUYECKUE 3a7add, CBSI3aHHBIE C HaXOXKJICHUEM
TCOMETPHUYSCKUX BEIIMYUH;

UMETh TPEJCTABICHUSI 00 OCHOBHBIX JTalax Pa3BUTUSI TE€OMETPUHM KaK COCTABHOH YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

CBOOO/JIHO OIEPUPOBATh TMOHATUSAMHU, CBSI3AHHBIMU C IMUIMHIPUYECKOM, KOHHYECKOW U
cepuueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI OJTyUEHHUS,;

OTIEpUPOBATH MOHATUSIMH, CBA3aHHBIMH C TEJIaMU BpALIEHUS: HUIMHIPOM, KOHYCOM, chepoit
U I1apOoM;

pacrio3HaBaTh Tela BpalleHHus (LWIMHAP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
MOJTyYEeHHUS TeJl BPALCHHUS;

KJaccu(UIUpoOBaTh B3aUMHOE PACIIONOXKEHHE CEPhI U TNIOCKOCTH;

BBIYHCIISATh BETMYHUHBI AJIEMEHTOB MHOTOIPAaHHUKOB U TEJ BpalleHUs, 0ObEMBI U IJIOLIAAN
MIOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BPAILLEHUS, TEOMETPUUECKUX T C NPUMEHEHHEM

bopmyur;



CBOOOJHO ONEpUPOBATh MOHATHAMM, CBA3aHHBIMH C KOMOHMHALMSAMHU TeNl BpamleHUs |
MHOTOTPaHHUKOB: MHOTOI'PAHHHK, BIUCAHHBIN B chepy W OMMCaHHBIN OKOJIO cdepsl, cdepa,
BITMCaHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIYUCIISATH COOTHOIICHHSI MEXAY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMU MOI00HBIX TE;
n300paxaTh u3ydaeMble (UTYpPbI, BHIIOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB
MIPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TeJl BPALLCHUS;
U3BJIEKaTh, MHTEPIPETUPOBATH M MPEoOpa3oBbIBaTh MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OIEpaly HaJl BEKTOpaMH;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHUCTEME KOOpMHAT;

pelaTh TeOMETPUYECKHE 3314l Ha BBIYMCICHUE YTJIOB MEXKAY MPSIMBIMH M IUIOCKOCTSIMH,
BBIUHCJICHHE PACCTOSIHMI OT TOYKU JI0 IJIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/Ia TIPU PELICHUY;

CBOOO/IHO OINEPUPOBATH MOHSTHUSIMU, CBS3AHHBIMU C JIBIDKEHHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA IBUKECHMUIA;

BBITIOJTHATH U300pakeHUsI MHOTOTPAHHUKOB U TeJl BPAILEHUS MPHU MapaieIbHOM MepeHoce,
LEHTPAIbHOM CHUMMETPHUM, 3€pPKAJIbHOM CUMMETPUHM, IIPU IIOBOPOTE BOKPYI IIPSIMOM,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEYEHHS] MHOIOI'PDAaHHUKOB M TE€J BpAIICHUS: CEUCHMsI LWIMHIApa (IapajuleJbHO U
MEPIEHIUKYJIIPHO OCH), CEYEHHs KOHYyca (MapajiedbHble OCHOBAHUIO U MPOXOAIINE Yepe3
BEpILKHY), CEUCHHUS I1apa;

UCIIOJIb30BAaTh METOJAbl IIOCTPOEHMSI CEUYEHHUM: METOJ| CJEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JOKa3bIBaTh TEOMETPUIECKUE YTBEPKICHUS;

OPUMEHSATh TeOMeTpUYecKkne (akThl I pEeIIeHUs CTEPEOMETPHYECKHX  3ajad,
MPENOoIararolluX HECKOIBKO IIaroB pelieHus], €Cau yCIOBUs MPUMEHEHUs 3a/laHbl B IBHOU
1 HesiBHOM hopme;

pemaTb 3aJadyd  Ha JIOKA3aTEeIbCTBO MAaTeMaTHMYECKUX OTHOLICHMH M HaXOXXICHHE
reOMETPHUECKUX BEIHYHH;

NPUMEHATh NPOTPaMMHBIE CPEJICTBA M 3JNEKTPOHHO-KOMMYHUKAI[MOHHBIE CHUCTEMbI MpHU
pELIEHNH CTEPEOMETPUYECKHUX 3a/1aY;

MPUMEHSTh TMOJyYeHHbIC 3HAHHUS Ha MPAKTHUKE: CPAaBHUBATH, aHAIM3UPOBATH U OIICHUBATH
peanbHBIE CHTYallud, NMPUMEHSATh H3y4YCHHBIC IOHSTHS, TEOPEMBI, CBOMCTBA B TMpoIlecce
MOKMCKA PELIeHUs] MaTeMaTHUeCKU cPOPMYIUPOBAHHON MPOOIEMBI, MOIETUPOBATH PEATIbHBIE
CUTyallul Ha $3bIKE T€OMETPUH, MCCIIEOBAaTh MOCTPOEHHBIE MOJENIU C HCIHOJIb30BAHUEM
TeOMETPHUECKUX TOHATHM M TeopeM, ammapaTa aareOpbl, peniath MpakTHUYECKUe 3ajJaud,
CBSI3aHHBIE C HAXOXKJICHHEM TeOMETPHUECKIX BEIINYHH;

UMETh TPEACTaBICHUsI 00 OCHOBHBIX 3Tamax pa3BUTHs I'€OMETPUM KaK COCTAaBHOW YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommecreo acon dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTesbHbIE PecypChl
padoThI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3auMHoe pacnosioxkeHue npsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g |
IIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) MPSIMBIX U )5 1
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
7 BexkTops! B IpocTpaHCTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIE
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 AHanuTH4eckas reOMeTpHs 15 1
) IToBTOpEeHME, 0000IIEHNE U 15 |
CUCTeMaTH3alus 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTIBIX TEJ
6 JBroxeHus 5 1
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 )
CUCTEeMaTH3aIvs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

Tema 1: Beéeoenue ¢ cmepeomempuro

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[lonsATHA cTepeoMeETpHUH: TOUKA, IPsIMas,
MJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBWJIa U300paKeHMs Ha PUCYHKE
MJIOCKOCTH, TMapaNIIENbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: nepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepecekaromuecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHUKH, U300paKEHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IZIOCKOCTEH B IIPOCTPAHCTBE.
O003HaUeHUS MIPSMBIX U TUIOCKOCTEH

N300paskeHue ceueHuil mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N300paskeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. NM3o0pakeHne nepecedeHus
MTOJIYYEHHBIX IIIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300paxkeHne cedyeHuit mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pEbpa. N3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTE. PackpaiBanre
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

16

Mertop cieq10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I " 3alliCh HI1aroB
MOCTPOCHHMS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B mupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU




KounrpoanHast padora "AKCHOMBI
23 P P
crepeomerpun. Ceuenus"

Tema 2: B3aumnoe pacnonoscenue npamyix 6 RPOCMPAHCHIGE

B3aumnoe pacrnosoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs npsmelie.

24 [Ipu3HaKK CKpENTUBAIOIIUXCS MTPSMBIX.
[TapamiensHbIe IPSIMBIC B IIPOCTPAHCTBE
Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuieIbHON

)5 JAHHOM NPSIMOM, MTPOXOASIIEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JieXkKalllel Ha TaHHOM
npsimoii. JlemMa o nepeceueHun
MapajvieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTB TpeX MpsiMBIX. Teopema o

26 TpEX MapajuleIbHBIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapaiienbHON TPOEKIUN

27

[enTpansHas npoekuus. YToui ¢
28 COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXIY NPSMBIMU

KonTpoabnas padora «3anaun Ha

29 J0Ka3aTCJIbCTBO U UCCJIICIOBAHNUCE,
CBA3aHHBIC C pACIIOJIOKCHHUEM IIPSAMBIX B

MIPOCTPAHCTBE»

Tema 3: Ilapannenvnocms nPAMBIX U NIOCKOCHIEN 8 RPOCMPAHCMGE




30

31

ITonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

['eomeTpuueckue 3a1auu Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO ApYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannensHas MPOEKIHS, TPUMEHEHUE JIISI
MIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CeoncTaa
napajiesienune1a 1 mpu3Mbl

34

35

36

[TapannensHele iockocty. [IpusHaku
NapajIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapajIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOASAIIEN
yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX TNIOCKOCTEN: O
MAPAIIENBHOCTH MPAMBIX [IEPECEUCHUS TTPU
MEPECEUCHUH JBYX MapalIeIbHBIX
IJIOCKOCTEH TpeThen

37

KonTtpoabsnas padora «CBoiicTBa
MapaJJIENBHBIX TIOCKOCTEN)




Tema 4: IlepnenOuKynapHocms RPAMbBIX U RIOCKOCMEl 8 RPOCMPAHCMEe

[ToBTopenue: Teopema Iudaropa na

38 1
IJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS |
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO |
napajuiesienuneaa

41 Brruncnenue IMH OTpE3KOB B KyOe U |

MPSIMOYTOJILHOM Tapajuiesenuree
[leprnieH IUKyYISIPHOCTD MPSIMON U

42 mockocTH. [Ipu3Hak nepneHuKyIsipHOCTH 1
MPSIMOM U TUIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOU U
43 miockocTy. [Ipu3Hak nepneH uKyIsIpHOCTH 1
IPSIMOI U TUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MPOXOIALIEH

44 4yepe3 TOUKY ITPOCTPAHCTBA U !
MIEPIEHIUKYISIPHON K INIOCKOCTH

45 [InmockocTH U nepreHINKYIIpHbIE UM 1
MPSIMBIE B MHOTOI'PAaHHHUKAX

46 [1110CKOCTH U NEPIIEHIUKYIIAPHBIE UM |
IIPsIMBIE B MHOTOI'PAaHHUKAX

47 [Tepnennukynsap n HaknoHHas. [loctpoenne 1
MEPIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO

43 Ilepnennukynsp u HakinoHHad. [loctpoenue |

MEPIEeHIUKYIIApa U3 TOYKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (mpsamas 1




u oOparHast)

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 u oOparHast)

51 Yron Mexay CKpeIUBaOIIUMHUCS
IPSIMBIMU

50 [Touck neprneHauKyISpPHBIX MPSAMBIX C
MIOMOUIBIO NEPIIEHIUKYIISPHBIX MIIOCKOCTEN

53 OpTOroHajibHO€E MPOECKTUPOBAHUE
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

54 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM NPOEKINH
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 mwiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3HaK NepneHMKyJIIpHOCTH NPSAMON 1
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHU OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHUS, CABUT TOUKHU IO NapaljIeIbHON
IpsAMOI

61 CaBur no HenapauienbHON IpSIMOH,

U3MEHEHUE PACCTOSHUN




62

KonTtpoabsnas pa6ora "B3aumuoe
pacIioyio’KeHue MPsIMbIX U IJIOCKOCTEN B
npocTtpaHcTae"

Tema 5: Yenot u paccmosanusn

63

64

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHUE: yroy MexIy

CKPEIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTqueCKI/IC MCTOJABbI BEIYUCICHUA
yriia MEKAy NpsAMBIMHA B MHOI'OI'PAHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJI0OB IBYTPAaHHOIO yrIia
IlepnenaukynspHele miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

[IpsimoyronbHBIN Napasuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiejenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajiesIenuIes1a U ClIeJCTBUE U3 Heé

71

CrepeomeTpruecKke 1 MpUKIaIHbIE
3aJa4u, CBA3aHHBIC CO B3aMUMHBIM




PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJIbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTENH HA
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1Y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLIUSIX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYIISIPHON IIJIOCKOCTU

76

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yIJia

77

78

DneMeHTHI CPepUyecKOil TeOMEeTPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

KonTtpouabHnas padora "Yrubl u
paccrosiHus"

Tema 6: Mnozozpannuxu

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 "
U €70 JIEMEHTHI

20 [Inpamnpa. Buael nupamun. [IpaBunpHas
nupamuia

21 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TIPU3MBI.

[IpaBunbHas npuszma




[IpssMolt napaienenunen, NpsMoyrobHbIA

82 1
napajuiesenumnes, Kyo

23 Beimykiibie MHOTOrpaHHUKH. Teopema |
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbIC U MOTYNPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTpoabHnas padora "MHuororpanHHuKH" 1

Tema 7: Bekmopwt 6 npocmpancmee

26 [TonsTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTe BekTOpOB 1

89 [TpaBumno mapamnenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

91 Pasnoxxenue Bekropa 1o 6azucy Tpéx |
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIOCKOCTH

92 CkansipHO€ TIpOU3BEICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B !
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga9u ¢ BEKTOpaMU 1

97 KonTtpoabsnas padora «IIpocreiinue |
3a/1a4¥l ¢ BEKTOPAMHI»

Iloemopenue, 0000uienue u cucmemamu3ayus 3HAHUN

98 O06006111eHre U cucTeMaTU3alus 3HaHUN 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBast koHTpobHAs paboTa 1
101 Hrorosas kKoHTpoINIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoJabHbIe
Beero oOpa3oBaTe/ibHbIE
padoThI
pecypchl

1 [ToBTOopenue Temol "KoopanHaTel BEeKTOpa |

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkasispHoe |

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bbhruncinenue yria |

MEX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEHUE TEMBI "Y paBHEHHE MTPSIMOH, |

IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJlb, |

ypaBHEHHE IIIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE 1

IPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/Ibl pacuéTa yria |

MEXy NMPSMBIMUA B MHOTOTPaHHUKAX
1 AHanmuTUYECKHE METObI pacuéra yria |

MEXy INIOCKOCTSIMA B MHOTOTPaHHUKAX

OpMyJla pacCTOSIHUS OT TOYKHU 10

12 dopmy. 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOUKHU J10
IIJIOCKOCTH B IPABUJIBHOW NMUPAMHU/JIE

15 KonrponsHast pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsSIMBbIE U MIJIOCKOCTH:
napajuiesIbHbIe CEYCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[lepnengukynsipHbIe TPSIMBIE U

” TJIOCKOCTH: CTaHapTHBIE Maphbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

24 [lepnenquKynsipHbIE IPSAMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIIACH, COOOpaKEeHUs
moI00ust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noaoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIbI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
IJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00Us

30

31

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenumnena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJuiesenuesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiefienuneaa

35 O0BEM NpsAMOI TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

38 onpenenéHHoro uTerpaita. Oobém
HAaKJIOHHOM IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUeCKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

13 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMaMH TUPaAMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MTHUPAMHUIBI

46 [Tpumenenne o0bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 |
MHOTOTpaHHHUKA
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psitmoit KpyroBoM HUIMHID.
[Tnomaab MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pa3yroIiue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa TUIOCKOCTBIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 YceuéHnblil konyc. M300paxeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aau Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCa

57 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue ceps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cdeps U miapa ¢
iockocThio. Kacanue mapa u cdepbr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIC
o 00Ms

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OI'paHHUKOB

69

3agaum o Teme ""Tena U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO LUJIMHAPA

Boruncnenne 06bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uHaTerpaia. OobéM KoHyca

74

TTimomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCA

75

76

CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIHH/IPA, KOHYCa
[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0Iaau TOBEepXHOCTEH Ten"

7

78

79

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeomeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
apa, mapoBOro CErMEHTa U IapoOBOTO
CEeKTopa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOJJOOHBIX TEIl

ITooGHBIE TENa B TPOCTPAHCTBE.
N3menenne o6wEma mpu moao0uu.
CrepeoMeTpuyecKHe 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IO eH
IIOBEPXHOCTEH
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KonTponbnas pabora "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEn"
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82
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JBmxenust npoctpancTBa. OToOpakeHusI.
JIBv>keHus U paBeHCTBO Guryp. O0mme
CBOMCTBA JBMKCHUM

Bupl nBukeHuil: napauiesbHbIN IEPEeHOC,

LIEHTpaJIbHasi CAMMETPHUS, 3€pKallbHas
CUMMETpPHUS, IOBOPOT BOKPYT IIPSAMOMI

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa

84

FGOMeTpI/ILIGCKI/IC 3ala4i Ha MPUMCHCHUC
JABUOKCHU S
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KontponbHas padota "BekTops! B
npocrpaHcrae”

O6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”

Oo6o6maroriee noropenue 11 noHATUH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
npocTpaHcTae”

Oo6o6maroriee noropenue 11 noHATU 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
npocTpaHcTae”
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O6o0maromiee moBTopeHue 11 moHITHI 1




MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"
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Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

91

Oo6o6mutaromee nmosropenue 11 moHsTuit u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusauus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"
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O6o06maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucreMmaru3anusa 3Hagui: "[lomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa
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[ToBTOpEeHUE, 06001IEHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ pPOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

WcTopus pa3BUTHS CTEpEOMETPUH KaK




HayKHu U €€ POoJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHbBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101
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Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHS CTEpEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anredpa U Hayajla MaTeMaTHYeCKOro aHaiusa, reomerpus. ['eomerpus. 10-11

KJIacchl: yued. st 001meo0pa3oBaT. opranu3anuii : 6a30BbId U yriryos. ypoBHH /
[JI.C.ATtanacsa u ap.]. — 9-e uza. — M. : IIpocsemnienuey, 2021.

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1)

2)

3)

4)

3uB B.I'. T'eomerpus. Jlumaktudeckue wmatepuanbl. 10 kmacc: ydeO.mocoOue s
obmieoOpazoBar.opranu3anuii: 0a3oBeiii U yrayon.ypoBau/ b.I'.3uB. — 10-¢ m3m. -M.:
[Ipoceemenue, 2015. — 159c¢.:un.-(MI'Y-mkoure).

Konrtponsusie padotel mo reomerpun: 10 xmacc: k yuebnuky JI.C. Aranacsna, B. @.
byry3osa, C.b. KamommeBa u np. «l'eomerpusalO-11» / [FO. II. Hyaawunem, B. JL
Kponrays]. — M.: U3natenbctBo «9x3amen», 2009

[Ton penakuueii A. JI. Cemenona u U. B. flmenko. Enunblil rocynapcTBeHHbINH SK3aMEH
2020. Marematuka. YHUBEpcaabHble MaTepuaibl A1 MOAroToBKU yuaruxcs / OUITN —
M.: Unrennext-uentp, 2022.

CemenoB A. JI. EI'D: 5000 3agau ¢ orBeTamMu o mareMaTtuke. Bee 3aganus rpynmnsl B / A.
JI. Cemenos, U. B. flmenko u np.; nox pen. A. JI. Cemenona, . B. flmenko. — 2-e u3.,
crepeotull. — M.: U3gaTenscTtBo «JK3amen», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http:// www.etudes.ru/

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

http:// www.gia.edu.ru/
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