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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3Y4EeHUs AUCHUILUINH €CTECTBEHHO-HAyYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTApHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTelIbCTBE TEOPEM M TOCTPOCHHM IIETIOYKU JIOTMYECKUX YTBEPXKICHHHA MpPU pEIICHUH
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (pU3MUECKUX
3ajad.

Llens ocBoeHuUs1 mporpaMmel yueOHoro kypca «I'eomerpus» Ha yriyOJaEHHOM YpOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXKHOCTH TPUOOpETEHHs] M WCIOJb30BaHUS 0ojiee TIyOOKMX T€OMETPHUYECKUX 3HAHHHA H
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, pPacCIIUpPSIIOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0230BOTO YPOBHS, SIBISIFOTCSL:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHpPOBOW KYJIBTYpHl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TIO3BOJIAIONIMX ONKCHIBATH W HW3ydaThb pa3HbIe SIBJICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE MOHSATHHHOTO ammapara mo pasaeny «Crepeomerpus» ydeOHOTo
Kypca reoMeTpuu;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GopMyn W yMEHHE WX TPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTH HECTAH/IaPTHBIE CIIOCOOBI PELICHHS 3a/1ay;

dopMHpoBaHHE yMEHHs paclio3HaBaTh Ha YepTekaX, MOJENSAX U B PEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

¢dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTH  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBAHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH IPOBEICHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHUS MX TPHUMEHATb, MPOBOJIUTH JOKa3aTeNbHbIE pACCYXKJIEHUS B XOJE€ pELICHU
CTEpEOMETPUYECKUX 33Jad M 3aJa4 C NPAKTUYECKHM COJepKaHWeM, (OPMHpPOBAHUE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU W3YYEHHUH JIPYTUX YYEOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEH, MOICITUPOBAHHS pPEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOTYYEHHBIX pPe3yIbTaToB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesensseTcss He TOJbKO IO COJEPKATeIbHBIM JUHUSM, HO W MO TojaM OOYydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpOCaM O0OydJaroImuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0yJYarONIUXCs, paciupsis U yriayomss e€, odpa3ys MpOYHbIE MHOKECCTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEeUYUTh YIIIYOJIEHHOE H3yY€HHE TEOMETPUM  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha uzyuenme ydeOHoro kxypca «l'eomerpusi» Ha yriyOon€HHOM ypoBHe oTBomuTcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpEOMETpUH. Touka, IpsiMasi, I0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsamsix. [lapamieasHOCTh NPSAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpadAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10cKocTH. OpTOroHaabHOE MpOEKTUpOoBaHUE. [lepneHauKyasp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPIEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NIPSIMOYTOJIBHBIN MapaJuleJIeNIANel W ero cBokcrBa. KparTwailume nyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
[paBUIBHOM NUpamuibl. [IpaBuiIbHBIE MHOTOTpAaHHUKH: IpaBUIIbHAA IPU3Ma U IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOTOTPAHHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbl. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTne koMiuiaHapHble BeKTOpbI. [Ipu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATAMU BEKTOpAa W KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KoHyc, cdepa, map. BzaumHoe pacrnionoxxenue cdepbl U IIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunammu Tten BpamieHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo IuHApa. [lepeceuenne cdepwsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OrHomieHue 00BEMOB, IUIOIMIA[EH MOBEpPXHOCTEH MOAOOHBIX  QUTYP.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYCHHs KOHyca (TmapajiebHbIE OCHOBAaHUIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTO MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOICTBa JBIKEHUW. BHIBI ABMKEHUN: MapasieNbHBI MEPEHOC, IEHTpalIbHAs CHMMETPHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMAA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HJIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKaxX, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu U JESTENbHOCTbIO YUYEHOI0, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUlH, BOCIHPHUUMYUBOCTh K
MaTEeMaTUYECKUM aCleKTaM Pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (puandeckas akTUBHOCTbD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBFHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00aNbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJIAITH U XapaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHSAX, TNpemjaraTb KPUTEPUU JJIS  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOIO), BBICTPAUBATh ApPTryMEHTAIUIO, NPUBOAWTH IPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOPMYJIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3ybTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JIsI OTBETAa Ha BOIPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTb  HMH(GOpPMAIMIO, TPEACTABIAT, €€ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh ¥ (OPMYIHPOBATh CYKICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISIMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B X0Jle 00CYXICHHS 331aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IU4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3ybTaThl PELICHUS 33/Ja4d, SKCIEPHMEHTa, WCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3aJadd, BbIOUpaTh CIOCO0 pemeHus ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMU M103HABATEIbHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/ay, NIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniTbh BUIbl padoT, JOroBapHBaThCs, 0OCYKAATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMH NPOIYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATHAMU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEICHUN MaTEMAaTUYECKUX PACCYKIACHUN;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX IpPH PEIICHUU
reOMETPUYECKUX 3a/1a4;

KJIaccu(puIUpoBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEN B
IIPOCTPAHCTBE, IIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

CcBOOOJIHO OIEpUPOBATh MOHATUSAMM, CBSI3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MIPSIMON U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

cBOOOJTHO PACHO3HABATH OCHOBHBIE BMJbl MHOIOI'PAaHHMKOB (MIpH3Ma, HUpPaMUJA,
PSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAas OCHOBAHUS AJIS KIIacCU(PUKALUH;
CBOOOJHO ONEpPUPOBATh IOHITUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH NapaJliesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MIPOEKTUPOBaHKE (GUTYp Ha
TUIOCKOCTB, BBITIOJHSTH H300paKeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/AaMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOLIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuja),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUpPOBaTh IOHATUSMU: CHUMMETPUS B NPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYpPBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAUHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pemaTh 3aJadd Ha JI0Ka3aTeNIbCTBO MATEMAaTHYECKHX OTHOLICHHH WM HaXOXICHUE
FEOMETPUUYECKUX  BEIMYMH, TPUMEHSA H3BECTHBIE METOABl IIPU  PELICHUHU
MaTEMAaTHYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;

IPUMEHATH TPOCTENIINE IPOrPAMMHBIE CPENCTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBbIBATH u MHTEPIPETUPOBATD UH(POPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha uyeprexax u
PUCYHKaX;

IPUMEHSATh TIOJyYeHHbIE 3HAHUS Ha TMpPaKTUKE: CpaBHMBaTb M aHAJIM3UPOBATH
peasibHble CUTYyalllud, MPUMEHATh U3yUYEHHBbIE MOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha s3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara aiareOpbl, pemarbh MIpaKTHYecKue
3a/1a4¥, CBS3aHHBIE C HAXOKJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh MpEeJICTaBlICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T€OMETPUU KaK COCTAaBHOMN
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpamleHus (IMIHHAP, KOHYC, cdepa U map) U 00BACHATH CITOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TE€JN BPALICHHS, T€OMETPUYECKUX TEN C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUHCIISATH COOTHOIICHHS MEXIY TUIONIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TIOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATH nH(pOpMaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKAPTOBOI cUCcTEMe KOOPAMHAT;

pemath TEOMETPUYECKHE 33aJa4d Ha BBIYUCICHHE YIJIOB MEXIYy NpPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOZHO OIEpPHPOBATh MOHSATUSMHU, CBS3aHHBIMU C JBUKCHHEM B TPOCTPaHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
NepeHoCce, MEHTPATBHONH CUMMETPHH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCUCHUS MHOTOTPAHHUKOB U TN BpANICHHS: CCUYCHHS IMIMHIpPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BaTh METOBI TIOCTPOCHUSI CEUSHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIaraoIINX HECKOJIBKO IIaroB PelIeHUs], €ClIi YCIOBUS IPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTth 3aJa4d Ha JI0OKa3aTelhCTBO MAaTEMAaTHYECKUX OTHOIICHUH M HaXOXICHHE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHUBATh PEAbHBIC CUTYAINH, IPUMEHATh N3YUYCHHBIEC TOHATHS, TEOPEMBI, CBOHCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmHOe pacnioniokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN 8 1
B IPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
4 VTIBI M paCCTOSTHAS 16 1 https://www.yaklgss.ru/
https://ege.sdamgia.ru
5 IlepreHAUKyISPHOCT NPAMBIX U o5 1 https://content.edsoo.ru/lab/subject/7/
IIJIOCKOCTEH B MIPOCTPAHCTBE Bubnunoteka LIOK
MHoOrorpaHHuku 7 1
BexTopsl B mpocTpaHcTBE 12 1
3 [ToBTOpenue, o6odIIeHNE 1 5 p
crucTeMaTu3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10
- 102 9 0

[TPO'PAMME



https://resh.edu.ru/subject/17/10/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061LI€HI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa
M300pakeHNs Ha pUCYHKE
TUTOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10/

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka
[TonsaTHA: nepecekarommecs
IJIOCKOCTH, TIEPECEKAIOLTNECS
npsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIINECS
npsiMasi v IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://www.yaklass.ru/
bu6nuoreka [IOK

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX O0HEKTOB

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

AKCHOMBI CTEPEOMETPUU U
MIEPBBIE CIIECTBUS U3 HUX

AXCHOMEI CTCPpCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK

Bubnumoteka LLOK

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CrniocoOblI 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://ege.sdamgia.ru

10

11

N3o0pakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUCHUI
pa3HbIMH LIBETaMU

N3o6paxenue cedeHuit

MUPaMHJIBI, Ky0a U TPU3MBIL,

KOTOpPBIE TPOXOJIAT Yepe3 X 1
pé6pa. Nzobpaxkenue

TepeceyeHus TOTyICHHBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

mIockocTeil. PackpammuBanue
MIOCTPOCHHBIX CEUEHUI
pa3HbBIMU LIBETaMU

12

13

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MepeceUeHUs MOTyYCHHBIX
iockocreil. PackpamBanue
MOCTPOSHHBIX CCUCHUI
pa3HBIMH [IBETaMHU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOPBIE MTPOXOASAT Yepe3 Ux
pé6pa. N3obpaxkeHue
IepeceyeHus MOayYEHHBIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETaMU

https://www.yaklass.ru/

https://www.yaklass.ru/
bubnnoreka IIOK

14

15

16

Merton cnenoB Ui TOCTPOEHUS
CEUYEeHUN

Meton cienoB uisl IOCTPOEHUS
ceueHuil. CBoicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s TOCTPOEHUS
ceueHuil. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://content.edsoo.ru/lab/subject/7/
Bubnmoteka LLOK

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK




17

18

19

20

21

[TocTtpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[TocTpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aInch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEepTEXKe U 3aIuch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mno Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEkKEH U 3anuch
I1aroB MOCTPOCHUS

[ToBTOpEHME TUIAHUMETPHH:
Teopema o nponopuOHaIbHBIX
otpeskax. [lomobOue
TPEYrOJIbHUKOB

Bubanoteka LLOK

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUN

https://www.yaklass.ru/
bu6nuoreka [IOK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

23

KonrponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haku CKpeIMBarOIIUXCS
npsambix. [Tapannenbubie
MpsiMbI€ B IPOCTPAHCTBE

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

25

26

27

28

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasjieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIlleH Ha
JlaHHOU npsiMoil. Jlemma o
MePECCUCHUH MapalIeIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapauienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayeNbHbIX
npsAMbIX. Teopema o
CKpCHIUBAIOINXCA ITPAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTYp B apaJIeIbHON
MIPOEKLIUA

[enTpanbHas npoeKkuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMH.

https://content.edsoo.ru/lab/subject/7/
Bubnumoteka LLOK

Bubnnoteka LIOK

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

VYroa Mexay npsMbIMU

29

30

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacrosoKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TonsTHS: MapasIeNbHOCTh
IIPSIMOM U TUNIOCKOCTH B
npoctpanctse. [Ipuznak
[IapaJUIEIbHOCTH NPSIMOU U
mockoctu. CBoiicTBa
[IapaJUIEIbHOCTH NPSIMOU U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/

31

I'eomeTpuueckue 3anaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C [1APAUIEIBHOCTHIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

https://www.yaklass.ru/
bubmuorexa [JOK

32

[Toctpoenue ceuenus,
MPOXOJISALIETO Yepe3 TaHHYIO
NIPSIMYIO Ha YepTexKe U

MapaJJIEIbHOIO IPYTrOM MPSMOiA.

PacuéT oTHOIIEHUT

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK

33

[TapannensHas npoekuus,
MMPUMCEHCHUC IJId ITOCTPOCHUA
cedeHuit kyda u
napaenenumnena. CBoiicTBa
napajuieJenumneaa u mpu3Mbl

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

34

[TapannenpHbIE ITOCKOCTH.
[Ipu3Haky napajieabHOCTH

https://content.edsoo.ru/lab/subject/7/
Bubnmoteka LLOK



https://resh.edu.ru/subject/17/10/

JIBYX TIJIOCKOCTEU

35

Teopema 0 mapanienbHOCTH U
€MHCTBEHHOCTH INIOCKOCTH,
MIPOXOAALICH Yepe3 TOUKY, HE 1
MPUHAJICHKALLYIO TAaHHOU

IIJIOCKOCTH U CIIEICTBUS U3 HEE

Bubnnoteka LIOK

36

CaolicTBa napajuiesbHbIX
IUIOCKOCTEH: 0 mapasuieIbHOCTU
MPSIMBIX TTEPECEYCHUS TTPH
MepeceYeHU  ABYX
NapajulebHbIX IIOCKOCTEN
TpeTbei

https://ege.sdamgia.ru

37

CaoiicTBa napamienbHbIX

MIJIOCKOCTEM: 00 OTpe3Kax
MapajuIeIbHBIX TPSIMBIX,

3aKJIFOYEHHBIX MEXKIY 1
napayuieNbHBIMU MJIOCKOCTSIMU;

0 MepeceyeHu  MPSMOil ¢ IByMS
napayuieNbHBIMU MJIOCKOCTSIMU

https://resh.edu.ru/subject/17/10/

38

[ToBTOpenue: Teopema
[Mugaropa Ha miaockocTu

https://resh.edu.ru/subject/17/10/

39

40

41

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1

IPSIMOYTOJIBHOTO 1
napaiesnenumnena

Brruucrienue JUImH OTPE3KOB B

KyOe U IpsIMOYTOJIbHOM 1
napasiesienume e

https://www.yaklass.ru/

https://www.yaklass.ru/
bu6nuoreka [IOK

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

42

[lepnieHIMKyYIAPHOCTD NPAMOMN
u wiockocTu. [Ipusnak
NEPIEHIUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

43

[lepnieH IUKyYIAPHOCTD NPAMOK
u mnockoctu. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

https://content.edsoo.ru/lab/subject/7/
bubnumoteka LLOK

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

Bubnnoteka LIOK

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKaxX

https://ege.sdamgia.ru

46

47

48

49

Ilnockoctu n
IEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnenquKymnsip U HAKJIOHHAS.
[Toctpoenue nepneHauKyIspa
U3 TOYKHU HA IIPSAMYIO

[lepieHIUKYNSIp M HAKIOHHAS.
[TocTpoenue neprneHIuKynsapa
13 TOYKH Ha MPSIMYIO

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOparHas)

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/

https://www.yaklass.ru/
bu6nuoreka [IOK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

50

Teopema o Tpéx
NepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://content.edsoo.ru/lab/subject/7/
bubnumoteka LLOK

o1

Yron mexny
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

52

[Touck neprieH MKy PHBIX
MPSIMBIX C IOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

https://content.edsoo.ru/lab/subject/7/
Bubnumoteka LLOK

53

54

55

56

57

OproronanbHoe
MIPOEKTHPOBAHNE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MIAPaMU/JIbI C IIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHON
nmupaMubl C MIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummeTpuil B
MHOTOTpaHHUKAX

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH KaK
CIIEICTBUE CHMMETPUU

Bubnnoteka LIOK

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/

58

[IpaBuUsEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKH 10

https://www.yaklass.ru/
bu6nuoreka [IOK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIIIOCKOCTH

59

60

61

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTossHM OT TOYKH 10
IUIOCKOCTHU

Crioco0ObI OMyCTUTD
MEePIEHANKYISPbI: CHMMETPHS,
CIBUT TOYKH IO MapaJIeIbHON
IpsAMON

CaBur 1o HenapauieIbHON
MPSAMOM, U3MEHEHUE
paccTosHui

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

https://content.edsoo.ru/lab/subject/7/
Bubnumoteka LLOK

62

KonTponbhas padora
"B3zauMHoOe pacrnonoxxeHue
MPSIMBIX U MJIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEeHue: yrom Mexay
IMpsAMBIMHA HaA IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://ege.sdamgia.ru

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

65

66

I'eomeTpuueckue MeTo b1
BBIYMCIICHHS yTJIa MEXTY
MPSIMBIMU B MHOTOTPaHHHKAX

JIByrpanssbiil yroa. CBoMCTBO
JIMHENHBIX YTJIOB IBYTPAaHHOTO

https://resh.edu.ru/subject/17/10/

https://www.yaklass.ru/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

yria

67

68

69

70

71

72

73

[TeprieHAMKYSIPHBIE TIJIOCKOCTH.
CBoiicTBa B3aMMHO
MEePHEHIUKYISIPHBIX
IUIOCKOCTEH

[Ipu3Hak neprneHuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUYCHUS ABYX IUIOCKOCTEH
NEPIEHIUKYJIIPHBIX TPEThel
IJIOCKOCTH

[IpsiMoyTronbHBIMA
napaiesenunen; Kyo;
U3MEPEHMS, CBOMCTBA
IPSIMOYTOJIBHOT'O
napajulielenunena

Teopema 0 nuaroHanIu
MPSIMOYTOJIBHOTO
napajulesienunes1a u ciecTBUe
u3 Heé

CrepeomeTrpuueckue u
MPUKIIAJHBIE 33]]a4H, CBSI3aHHbIE
CO B3aUMHBIM PACTIOI0KECHUEM
MMPsAMBIX W IJIIOCKOCTH

HOBTOpCHI/Iel CKpPCIIMBAIOIINECCA
MpsAMBIC, ITAPAJJICIIbHBIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa mapannenpHbIX
IJIOCKOCTEN Ha

https://www.yaklass.ru/
bu6nuoreka [IOK

https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK

https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

https://content.edsoo.ru/lab/subject/7/
Bubnumoteka LLOK

Bubnnoteka LIOK

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

CKpCHIMBAIOIIUXCA MTPAMBIX,
PacCTOAHNUE MEXIY
CKpC€HIUMBAIOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYalUAX

74

PaccrostHUE OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOH 10 TIJIOCKOCTH

https://resh.edu.ru/subject/17/10/

75

Beruucnenue paccTossHuM
MEXKIy CKPEIIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH

https://www.yaklass.ru/

76

Tpéxrpannslii yrou,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUIsL TPEXTPAHHOIO yria

https://www.yaklass.ru/
bubnnoreka IIOK

77

78

79

DneMeHTHI cPeprudecKoit
TCOMETPHH: TEOJIC3UIECKUE
JIMHUY Ha 3eMiie

KonTtponbHast pabota "Yrisl u
paccrosiHus"
CucremaTu3zanus 3HaHUN

"MHOrorpaHHuK  €ro
JJIEMEHTHI"

https://content.edsoo.ru/lab/subject/7/
Bubnumoteka LLOK

https://content.edsoo.ru/lab/subject/7/
Bubnmoteka LLOK

80

81

[MTupamuna. Buasl nupamu.
[IpaBunpHas nupamuia
IIpusma. IIpsAmas v HakIOHHAs
npusMmsl. [IpaBunbHas npuzma

Bubnmoteka LLOK

https://ege.sdamgia.ru



https://resh.edu.ru/subject/17/10/

[IpssMo#t napaienenunesn,

https://resh.edu.ru/subject/17/10/

82 MIPSMOYTOJIBHBIN
napajuiesenumnes, Kyo
83 Brinykibie MHOTOTpaHHUKH. https://resh.edu.ru/subject/17/10/
Teopema Ditniepa
Brinykiible MHOTOIpaHHUKH.
84 Teopema Ditnepa. [IpaBusbHbIC https://www.yaklass.ru/
Y TIOJTYIIPaBUJIbHBIC
MHOTOTPaHHUKHU
85 KonTponbnas pabota
"MHuororpaHHuku"
86 [ToHsiTuE BEKTOpa Ha MJIOCKOCTH https://content.edsoo.ru/lab/subject/7/
U B [IPOCTPAHCTBE Bubnunoteka LIOK
https://ege.sdamgia.ru
87 CymMa BEeKTOpOB https://content.edsoo.ru/lab/subject/7/
88 Pa3HOCTH BEKTODOB https://content.edsoo.ru/lab/subject/7/
Bubnnoteka LIOK
89 [IpaBuiio napamenenunena Bubanoteka LIOK
90 YMHOKEHHE BEKTOpa Ha YUCIIO https://ege.sdamgia.u
Pasnoaietine pek1opa o Gasmcy https://resh.edu.ru/subject/17/10/
91 TPEX BEKTOPOB, HE JIEXKAIUX B
OJIHOM TUIOCKOCTHU
https://resh.edu.ru/subject/17/10/
92 CkansipHO€ IPOU3BEIEHUE
93 Brruncienue yria Mexay https://www.yaklass.ru/
BEKTOPaMHU B MPOCTPAHCTBE
9 [Ipocreiimue 3anauu ¢ https://www.yaklass.ru/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BEKTOpaMH bubnnoreka HOK
[Ipocreiimue 3ana4uu ¢ https://content.edsoo.ru/lab/subject/7/
95 1 £
BEKTOpaMU nébnnoteka LIOK
o https://ege.sdamgia.ru
96 Hpocreiitme sanarit ¢ 1 https://content.edsoo.ru/lab/subject/7/
BEKTOpaMHU
[Ipocreiimue 3ana4uu ¢ https://content.edsoo.ru/lab/subject/7/
97 1
BEKTOpaMU Bubnunoteka LOK
08 O606H}€HI/I€ Y CUCTEMAaTH3aIIHS 1 BunvoTexa LIOK
3HaHUU
99 O06001IeHNEe U CUCTEMATU3ALIHS 1 https://ege.sdamgia.ru
3HAHUU
100 Hroroast koHTpoIbHAs paboTa
101 Wrorosas koHTpoJIbHAsI paboTa
102 O606HvleHI/Ie U CUCTEMATU3ALMs 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATaxX

Haxoxnenue pacctossHui OT TOUKH 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprieHIUKYNSIpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOI00uUs

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaenenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpHuyecKre 3aJjauu, CBA3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0bém
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
42 CrepeoMeTpHUEeCKUE 3a7ja4i, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]a4d 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXHOCTh, 00pa3yroiye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeNIbCTBO U BBIYKCIICHHE,
MIOCTPOCHHUEM CEUYEHUN WINHJPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue cepsl. [Lnomanp cheps! u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O06béM mumuHIpa. Teopema 006 00bEMeE
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOIAIM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

W3menenune o0bEMa npu mogoomu.
CrepeoMeTpHuyecKHe 3a1auu, CBSI3aHHbIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3alUsl 3HAHU:
"BexTopsl B mpocTpaHcTBe"

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTae"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTponbHas paboTa

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YUYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJBLHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTHIeCKOro aHajiausa, reomerpus. ['eomerpust, 10-11
kiaccel/ byty3os B.®@., IIpaconos B.B. nox penakmueii CanoBauuero B.A., AkiimonepHoe
obmectBo «M3natenscTBO «lIpocBemnienue»

e Mep3nsik A.I'., Homuposckuii I.A., [TonsikoB B. M.; nox pea. Ilonoasckoro
B.E/Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHaan3a, reometpus. [ eomerpus
(yrmybnennslit ypoBenb) 10 kmacc/«Poccuiickuii yueonuk. Bearana-I'pady.

e Mep3nsak A.I'., Homuposckuii I.A., [Tonsiko B. M.; nox pex. [lononsckoro
B.E/Maremaruka: ['eometpust (yriyonennsiii ypoBens) 11 kimacc/«Poccutickuii yaeOHUK.
Benrana-I'pad»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

» MaTtematuka: anrebpa 1 Hadajla MaTeMaTHYeCKOro aHaiausa, reomerpus. ['eomerpus, 10-11

knaccel/byty3os B.®., [Ipaconos B.B. non penakuueii Camosauuero B.A., AkunonepHoe

obmectBo "UznarensctBo "[Ipocsemnienue"

* 'eomerpus. unakruueckue marepuansl 10 knacc. Astop: byry3zos B.®., [Ipaconos B.B.,

Axnuunonepnoe obmectBo "M3narensctBo "Ilpocsemenue”

* ['eomerpusi. Metoandeckue pekomenaanuu k YMK "I'eomerpus 10-11 kimaccs". ABTop:

byty3os B.®., IIpaconos B.B., AknuonepHoe odbuiectBo "M3narenscto "lIpocsemenne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOIMOTEKA y4COHMKOB M METOAMYECKUX MATEPUAIIOB
* http://www.math.ru Marepuaiisl o Mmaremaruke B EquHoON KoIeKIuK 1U(POBBIX
00pa30BaTeNbHbIX PECYPCOB

https://resh.edu.ru/subject/17/10/
https://www.yaklass.ru/ https://ege.sdamgia.ru
https://content.edsoo.ru/lab/subject/7/

but6mmoreka [{OK



http://window.edu.ru/
http://www.math.ru/
https://resh.edu.ru/subject/17/10/




