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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUECHHUS JUCLUIUINH €CTECTBEHHO-HAYYHOU
HalpaBJIEHHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe IpH M3Yy4eHUU OOYy4arOIIMMHUCS TMOHSATUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMs mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOaE€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
CoCTaBJIAIOLIEH NpeaMeTHOH obOnactu «MaremaTnka M MHQOpPMATHKa» 4Yepe3 olecrneyeHue
BO3MOXHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX IeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUU Ha YIiyOIEHHOM YPOBHE, PACIIUPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEJCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M M3ydaTb pas3Hble SIBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmnapata no pasaeiny «CrepeomeTpus» yueOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMHM, 3HaHHE TeopeM, (GOpMyd U YMEHHME HX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U T€Jla BPALIEHMsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue NIOHMMaHUs  BO3MOXHOCTHU aKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0OKa3aTEeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKMX 33Jad UM 3aJad C MPAKTUUYECKUM CojepKaHHeM, (opMHpOBaHHE
IPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U PO AKCHOMAaTUKH B ITPOBEJECHUM I€YKTUBHBIX PACCYXICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0y4aroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEpPHOCTEW, MOJENUPOBAHUS pEAIbHBIX CHUTYyallUil, HCCIeI0BaHuUs
MOCTPOCHHBIX MOJIEJIeH, UHTEPIPETAINH [TOJyY€HHBIX PE3yIbTaTOB.



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

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCpXATEIbHBIM JIMHHUSIM Yy4e0HOro Kypca, a (OpMUPOBAHUE JIOTUYSCKUX YMEHUU
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaEéHHbIM M0 TogaM 00y4YeHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

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

co3marh ycnoBus s nuddepeHnmanuu  00y4eHHs, TOCTPOCHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBasi MPEeMCTBEHHOCTh MEXIY OOIIUM U MPOPEeCCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: NEPECEKAIOLIUECS, NTapaJUICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OpsMBIX, NApaUIEJBHOCTh NPSAMOM M IUIOCKOCTH. IlapamnenpHoe W LEHTpaiabHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N300paxkenue ¢puryp B napamiesIbHOM MPOESKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: IapajuleabHbIe IJIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNUIIE], TIOCTPOCHNUE CEYCHU .

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsMbIE NapajuleIbHbIE M NEPIEHIUKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI Ha TIOCKOCTD.
[lepnieHAUKYIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

Yrael B IPOCTPAHCTBE: YO MEXAY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TMHEHHbBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yriibl. CBOHCTBa IJIOCKMX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronpHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. I[IpoctpancTBenHas teopema Iludaropa. IMupamuaa: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUJIBHOM nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpHU3Ma M IIpaBUIIbHAs
nupamua, NpaBuibHas TpPEyrojbHas MUpaMHia U MPaBUIbHBIN TeTpasap, kKy0. [IpencraBinenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CummeTpuss B NpaBUJIBHOM MHOTIOTPaHHUKE: CUMMETPHUS NapajUielenuneaa, CUMMETPHUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIBLHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE W ITPOTHBOIOJIOKHO HAIlpaBICHHbIE BEKTOpbI. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pas3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[ToHsiTHS: UWIMHIPUYECKAs TIOBEPXHOCTh, KOHWUYECKAas IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnionoxeHnne cepsl U INIOCKOCTH, KacaTelbHas IJIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka muinuHapa u konyca. Cummerpus
ctheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM M HAKIOHHOM NpPU3MBI, LWIMHApA,
nupamuibl 4 Konyca. O6bEM 1apa 1 11apoBOro CETMEHTA.

KOM6I/IHaHI/II/I TCJI Bpall€cHUd W MHOI'OIpaHHUKOB. HpI/ISMa, BIIMCaHHagd B NHJIHUHADP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOIrpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chephl, BHUCAHHON B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nonodus, romoTeTus. PemieHue 3agady Ha IUIOCKOCTH C MCIIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

HOCTpOGHI/Ie CeUeHUI MHOT'OTpaHHUKOB HW TCJI BpallCHUA: CCUYCHHA HUIMHApPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapaijiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIINHY), CEYEHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHH: METOJ] CIIEIOB,
METOJl BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B mpoctpancTe. Onepanuy HaJl BEKTOpaMu. BekTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKkTOpHOro yMHOXeHHs. IIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BukeHus u paseHcTBO ¢uryp. OO6mme
CBOWCTBAa JABIWKEHHH. BHIbBl NBUKEHUH: MapasieNIbHBIA MEPEeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajbHasi CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanust nogodus. Ilpsmas u coepa
Ditnepa.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUMCKOro OOIeCTBa, MPEICTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUI, MpOIEeAyp TpakJaHCKOTro oOliecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UJCHTHUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCThIO YUYEHOTO, OCO3HAHMUE JUYHOTO BKJIA/la B MOCTPOCHHUE
YCTOHYHMBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#d, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECcax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (u3ndeckas akTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpOoECCHOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MaTEeMaTHUKOW U €€ MPUJIOKCHUSIMHU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMpaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KYNbTYphl, TMOHUMAHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOJHOM M COIUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUW TSl pelIeHus 3a7ad B 00JacTU OKPYXKAIOIIEH Cpelibl, TIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3sBUTHS HAYKH U OOILIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak Cgepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEJOBATEIbCKYIO IEATENbHOCTh HHIUBUYAIBHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUHA MEXIy TMOHSATUSMHU, (QOPMYIUPOBATH OMNPEACIICHUS IOHATHA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OILIeHUs u
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpHUIATEIIbHBIC, AMHUYHBIC, YaCTHBIC U 00IIHNE, YCIOBHBIC;

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpobieMy, ycTaHAaBIUBAaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIINONIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M TSI
pELIeHUs 3aa4H;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHHUKOB PA3IUYHBIX THUIIOB, AaHAIM3UPOBATh,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHJIOB U (hopm
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS IO XOAYy peUIeHHs 3aJayd, KOMMEHTHUPOBATh IOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOMCK PELICHHS], COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHHUKOB JAMANora, OOHapyXUBaTh pa3jivuude U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4ETOM 3aJay Npe3eHTAlud U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCA PECYypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yibTaTa pelleHrs MaTeMaTHUeCcKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH IMPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOTHI IpU
pelieHnd ydeOHBIX 3aJady, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:



CBOOOIHO ONEpHPOBATh OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUHN NIPU PEIICHUH 3a1a4d U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHU;

OPUMEHATh AKCHOMBI CTEPEOMETPUM W  CIEACTBHS W3 HHUX I[PU PEHICHUU
reOMETPUYECKHUX 33/1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE TPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMH B IPOCTPAHCTBE, MEKAY MPSIMOH U TIIOCKOCTBIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJHO pACMO3HAaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN MapajuieNnenumnen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO ONEpPHUPOBATh MOHATHSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH apaIJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (QUTYp Ha
IUIOCKOCTB, BBITTOJIHATH U300pakeHHst (PUTYpP Ha IJIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAHHUKOB Pa3IMYHBIMU METOJAaMH, BBIIOIHATH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYHMCIIATh IUIOMIAMM TIOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHPaMUIA),
Te€OMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh TMOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (PUTYPHI;

CBOOO/IHO ONIEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpJAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEeMaTHYEeCKWX OTHOIICHWH M HaXOXXICHUE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIILIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

NPUMEHSATH MPOCTEUIINE POTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHYECKUX 3a]1ad;

U3BJICKATh, npeoOpa3oBbIBaTh u UHTEPIPETUPOBATH UH(pOPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEICTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IIPUMEHATh IIOJIYYCHHBIC 3HAHMS Ha INPAKTUKE: CpPaBHUBATh M AHAJIM3HPOBATH
pealbHble CUTyallu, IPUMEHATh U3YYCHHBIC IOHATHSA B IIPOLIECCE NMOMCKA PEILICHUS
MaTeMaTHYecKu c(hOopMyTUPOBaHHON MpPOOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TE€OMETPHM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIN C MCIOJb30BAaHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara aiareOpbl, pemarbh MIpaKTHYecKue
3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM I'€OMETPUYECKUX BEINYHH;

UMETh TpEeJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJHO OTEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;



ONEpPUPOBATh MOHATHIMHU, CBSI3aHHBIMH C TEJaMM BpallEHWs: LUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
HOJIy4EHHUs TeJl BpallleHus;

KJIaccu(puIUpoBaTh B3aUMHOE PACHOJIOXKEHHUE CEephl U MIOCKOCTH;

BBIYUCIISATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpAIICHUS, OOBEMBI M
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAILCHHS, T€OMETPHUECKUX TENl C
IpUMEHEHHEM (OpMYII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMAMU Tell BPALIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOLICHUS MEX]Y IUIOMIAIIMH [TOBEPXHOCTEH U 00bEMaMH 1OT00OHBIX
TeJI;

n300pakaTh HM3y4yaemble (UTYpHI, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpalLLCHHUS;

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (HUrypax, MPEICTaBICHHYI0 Ha 4YepTekax u
PUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMY HAJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

pelmarh TeOMETPUYECKHE 3aJaud Ha BbBIUMUCICHHE YIJIOB MEXIy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHMCIEHUE PACCTOSHUN OT TOYKM [0 IIJIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA IIPH PELICHUH;

CBOOOJHO OIEPUPOBATh IOHATUSMH, CBSI3AHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHUM;

BBIMOJIHATh HM300pa)XK€HUsT MHOTOIPAaHHMKOB M Te€J BpallleHUs INpH MapajuleIbHOM
IIEPEHOCE, LIEHTPAIIbHON CUMMETPUH, 3€PKaJIbHON CUMMETPHUH, IIPH MIOBOPOTE BOKPYT
npsIMOM, IpeoOpazoBaHus o100u;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U Tel BpALUEHUS: CEYEHMs ILMIMHApA
(mapasuienbHO U NEPIEHIUKYIPHO OCH), CEYeHUs KOHYyca (MapajjiebHble OCHOBAaHHIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CeUEeHUs 1apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUSI CEUEHUMH: METOJ CIEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/]I IIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMS;

OPUMEHATh TeOMETpHuYecKue (aKThl M pEIIeHUs CTepeOMEeTPUYECKUX 3ajad,
IpEeJIoJIaraoliuX HECKOJIbKO LIaroB peleHus], €clii yCIOBUS MIPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (opMme;

pelmaTre 3aJaud Ha JO0KAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHWH U HaXOXICHHE
FE€OMETPUYECKUX BEIMUMH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI IPU
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;

IPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa IPAKTUKE: CPaBHUBATh, AHAIU3UPOBaThb U
OLICHMBATh peajbHbIE CUTyallUH, IPUMEHATh U3yUEHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKAa pEeLIeHUsT MaTeMaTH4ecKu CQOpMYIMPOBAHHOM MPOOIEMBI,



MOJIEJIMPOBAaTh PEalbHbIE CUTYyallud HA A3BIKE TEOMETPUH, HCCIEN0BATh MOCTPOCHHBIE
MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
pelaTh IPaKTUYECKUE 3aJa4l, CBA3AHHBIE C HAXOXKACHUEM F€OMETPUUECKUX BEINYUH;
UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX J3Talax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
YyacTu (pyHAAMEHTa pa3BUTHsI TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoabusie  IMpakrueckue o0pa3oBaTte/IbHbIE
padoTsI padoThI pecypeni
1 Bgenenue B crepeoMeTpuio 23 1
9 B3auMHO€e pacrosoKeHue NpsIMbIX B 6 1
IPOCTPAHCTBE
3 ITapannensHOCTb NPSAMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprnieHUKYISAPHOCTH MPAMBIX U o5
IJIOCKOCTEW B MPOCTPAHCTBE
VTIIIBl B pacCTOSIHUA 16
MHororpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
3 HOBToPeHI/Ie, 000011IeHNE ¥ CHCTEMATH3AIUS 5 ’
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IlpakTuueckue
NMpOrpamMMmsl Bcero o0pa3oBaTebHbIE
padoTsI padoThI pecypeni
1 AHaTuTHYECKas TEOMETPHS 15 1
5 [loBTOpeHwme, 0606merVIe u 15 1
CUCTEeMAaTH3alns 3HAHUH
3 O0BéM MHOTOTpaHHUKA 17
4 Temna Bpamenus 24
5 [Inommany moBepXHOCTH U 0OBbEMBI 9 1
KPYTJIBIX TEI
6 JBrxenus 5 1
7 [ToBTOpEHwE, o6061ueH1:1e u 17 5
CUCTEeMAaTH3alns 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoangecTBo yacoB

Bcero

KonTpoabubie
padoTsI

IIpakTu4eckue
padoThI

Jdara
U3yYeHUs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE MTpaBHiIa N300paKCHUS HA
PHUCYHKE TUIOCKOCTH, TAPAILICITBHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPUH: TOUKA, TIpsMasi,
IUIOCKOCTB, TPOCTPaHCTBO. OCHOBHBIE
NpaBuiIa N300paKEeHUS] Ha PUCYHKE
TUIOCKOCTH, TTAPAJUIETBHBIX MPSIMBIX
(oTpe3koB), cepeIMHBI OTPe3Ka
[MonsTus: nepecekaromuecs MIOCKOCTH,
HepeCceKaroNecs mpsmast ¥ INI0CKOCTh;
HOJIYTIPOCTPAHCTBO

[onsaTus: nepecekaroluecs MIOCKOCTH,
nepeceKaronecs npsmast U mIoCKOCTh;
HOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paykeHUe MPOCTEHIIINX
NPOCTPAHCTBEHHBIX PHTYD,
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHUKH, H300paykeHUe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CIIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CJEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPHH U MIEPBEIE
cienctBus u3 HuX. CrocoObl 3a1aHus
HPSIMBIX U TUNIOCKOCTEH B IMIPOCTPAHCTBE.
O0603HaueHHS TPSMBIX U THIOCKOCTEH

10

11

UzobpaskeHne ceueHni mUpaMubl, Kyda u
IPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peopa.
UzobpakeHne nepecedeHust moaydeHHBIX
IJIOCKOCTEN. PackpanimBanue NOCTPOEHHBIX
CCUEHHH Pa3HBIMHU LIBETAMH

N3obpaxenne cedeHni THpaMUIbl, Kyoa u
MPU3MBI, KOTOpPBIE POXOAAT Uepe3 ux péopa.
U3o0pakeHne nepecedeHust MoayIeHHBIX
IJIOCKOCTEN. PackpammBanue NOCTPOSHHBIX
CEUEHUM pa3HbIMU LIBETAMU

12

13

N3o6paxxeHne ceueHuil nmupamMmuibl, Kyda u
NPU3MBI, KOTOPBIE MPOXOAAT Yepe3 ux peéopa.
N3o6paskeHne repecedeHus MoTyIeHHBIX
IJIOCKOCTEN. PackpanimBanue nNOCTPOEHHBIX
CCUEHHH Pa3HbIMHU LIBETAMH

N3o0paxenne ceueHn NHUpaMuIbl, Kyoa u
MIPU3MEI, KOTOPBIE TTPOXOJIAT Yepe3 ux peéopa.
N3o0paxenne nepecedeHns oTyIeHHBIX
IJI0CcKOCTe!. PackpamBanue NoCTPOSHHBIX
CEUEHUM pa3HbIMU LIBETAMU

14

Mertoz cnefoB ISl TOCTPOCHUS CEUSHUH

15

16

MeTop ciiefioB /ISl MOCTPOCHUS CEYSHUH.
CBolicTBa nepeceveHuil NpsIMBbIX U
IUIOCKOCTEN

Mertoz creaoB sl HOCTPOCHUSI CEUSHU.

CRoiicTBa MepeceycHi MPSMBIX U
IJIOCKOCTEH




17

ITocTpoeHue ceuenuii B nmupamu/ie, Kyoe 1mo
TpéM Toukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEXKEH U 3aITiCh IIaroB
MOCTPOCHUS

18

ITocTpoeHue ceuenuii B nmupamue, Kyoe 1mo
TpéM TOoukaM Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

19

IMocTpoeHue ceueHMit B upaMu/e, Kyoe mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX YepTeXeil U 3aluCh 11aroB
MIOCTPOEHUS

20

21

ITocTpoenue cedenuii B nmupamue, Kyoe 1mo
TpéM Toukam Ha pé€opax. Co3nanne
BBIHOCHBIX qepTexcei/'I " 3aIlMCh I1aroB
MOCTPOCHUS

[loBTopenue wiannmerpuu: Teopema o
MPOMOPIUOHAILHBIX OTpe3kax. [Tomobue
TPEYroJbHUKOB

22

[ToBTOpeHue mianumerpuu: Teopema
Memnemnas. PacdeTsl B ce4eHUSX HA BBIHOCHBIX
yepTexax. McTopus pasBuTus IIIaHUMETPUN
U CTEPEOMETPUU

23

24

KonTponsHas padora "AKCHOMBI
p p
crepeomerpuu. CeueHus"

B3aumHoe pacnonokeHue NpsiMbIX B
npocTtpancTBe. CKpeuIBaromuecs npsMble.
[Ipu3Haky CKpeMBaOIIMUXCS MPSAMBIX.
ITapamienpHble NpsSMbIE B IPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€JIMHCTBEHHOCTH MPSAMOM MapasiebHON




JTAHHOM MPAMOMN, IPOXOSIICH Yepe3 TOUKy
MPOCTPAHCTBA U HE JIeXkKAIIeH Ha JaHHOU
npsMoi. JleMMa o nepeceueHun
napaieIbHBIX OPSIMBIX MIOCKOCTHIO

26

27

ITapamiensHOCTB Tpex NpsMbIX. TeopeMa o
TpEX MapaIeNbHbIX NpAMBIX. TeopeMa o
CKPELIUBAOIIUXCS IPSIMBIX

[apannensHoe npoexkTupoBanue. OCHOBHbIE
CBOMCTBA NapaJUIENbHOTIO IPOEKTUPOBAHHUS.
N3obpaxenne pa3HbIX Guryp B
NapaJyIeNbHON MTPOEKIUU

28

29

30

IleHnTpasbHas mpoeKLus. YToil ¢
COHANPABICHHBIMH CTOPOHAMU. YTOJI MEKAY
IPSAMBIMU

3agauu Ha 10Ka3aTeIbCTBO U UCCIICAOBAHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
NPOCTPAHCTBE

[onsATHs: MapaIeNbHOCTh NPIMOH U
TUIOCKOCTH B TIpocTpaHcTe. [IpusHak
napajyieIbHOCTH IPSMON U INIOCKOCTH.
CBolicTBa MapajIeIbHOCTH IPSMON 1
IUIOCKOCTH

31

I'eomeTpuyeckue 3a1a4v HAa BEIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapauIeIbHOCTBIO IPSAMBIX M IMIJIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoeHue cedeHus, MPOXOISIIETo Yepe3
JIAHHYIO IPSIMYIO Ha YepTexe U
napajuiesibHOTO APYroi npsimoii. Pacuér
OTHOLUEHUH

33

[TapaniensHas TPOEKIHSI, IPUMEHEHHUE IS




34

MOCTPOCHUS CEUCHUI KyOa 1
napauenenunena. CBolcTBa
napasulesenueaa u Ipu3Mbl

TTapannensHble miockocTy. [IpuzHaku
MapaieIbHOCTU ABYX IUIOCKOCTEH

35

TeopeMa o0 napajuieIbHOCTU U
€JMHCTBEHHOCTH IJIOCKOCTH, IPOXOAAIIEH
yepe3 TOUKY, HE MPUHAICKALTYI0 JaHHOU
IJIOCKOCTHU U CIEJCTBUS U3 HEE

36

CBoiicTBa MapaenbHbIX MIOCKOCTEH: 0
NapayieIbHOCTH NPSMBIX NIEPECeUeHUs IpU
IIEPECEUYCHUH JBYX MapalICIbHBIX
IJIOCKOCTEN TpeThei

37

38

CBoiicTBa MapajuIeNbHBIX IIOCKOCTEH: 00
OTpe3Kax HapauIeIbHbIX MPSIMBIX,
3AKIHOYEHHBIX MEXy MapauIeIbHBIMU
TUIOCKOCTSIMHU; O TIEPECEUCHUH MIPSIMOIL C
ABYM: MapauICJIbHBIMU IIJIOCKOCTAMMA

[MoeTopenue: Teopema [Tudaropa Ha
IIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
CpoiicTBa Ky0a 1 IpsIMOYTOJIBHOTO
napajeenumnesa

41

BoruuciieHre JUIMH OTPE3KOB B KyOe H
IPSMOYTOJILHOM TMapaJuIe/euie e

42

IlepnieHAUKYISIPHOCTD PSIMOM U TUIOCKOCTH.
IIpu3nak neprneHANKYIAPHOCTH MIPSIMOM U
IUIOCKOCTH

43

TlepnieHAMKYASIPHOCTH MIPSAMOM U TIJIOCKOCTH.
IIpu3Hak neprneHIuKyIIPHOCTH IPSIMON U




IIJIOCKOCTHU

Teopema o CyllecTBOBaHUHU U
€IUHCTBEHHOCTH MPSMOH, MPOXOSIICH

44 yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHIUKYISPHON K MIIOCKOCTH

45 [InockocTu 1 NepHEHANKYIAPHBIE UM
IpsSMbIE B MHOTOTPaHHHUKAX

46 [InockocTy 1 NepHEeHAUKYISIPHBIE UM
IpsMbIe B MHOTOTPaHHHKAX

47 Ilepnennukynsp u HakinonHas. [Toctpoenue
NEPIEHIUKYIISAPA U3 TOYKU Ha MPSIMYIO

48 [Mepnenmukynsp u HakioHHAs. [locTpoeHue
NEePIEHIUKYISIPA U3 TOYKU Ha IPSIMYIO

49 Teopema o TpEx meprneHAUKyIIpax (mpsmas
1 oOpaTHas)

50 Teopema o Tpéx nepreHANKYIsIpax (mpsaMas
1 oOpaTHas)

51 Yroa Mexay CKpeuuBaroIIUMUCS TPSIMBIMH

59 [Mouck nepneHANKYISIPHBIX TPSMBIX C
MOMOIIBIO MIEPIIEHANKYIISPHBIX MJIOCKOCTEH

53 OpToroHajibHOE IPOEKTUPOBAHUE
[locTpoenue ceuenuit Kyoa, IpU3MBI,

54 MPaBUILHOW NUPAMUJIbI C TIOMOILIBIO
OpPTOTrOHAJILHOU NMPOEKLINU
ITocTpoenue ceuenuii Ky0Oa, MPU3MBIL,

55 NPaBUIBHOW TUPaMUBI C TOMOLIBIO
OpPTOTrOHAJILHOU NMPOEKLINU
CumMeTpHs B TIPOCTPAHCTBE OTHOCUTEIBHO

56 riockocTH. [lmockocT cuMMeTpHii B

MHOT'OI'paHHUKAax




57

IIpu3nak neprneHANKYIIPHOCTH IPSIMOM U
TUIOCKOCTH KaK CJIEICTBUE CUMMETPUH

58

59

IIpaBunbHbBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUI OT TOYKH JI0 TIOCKOCTH

IIpaBuibHbIE MHOTOTpaHHUKHU. Pacuér
paccTosSHUM OT TOUKH JI0 TIOCKOCTH

60

61

CriocoObl OIyCTUTH MEPIECHIUKYIISPHI:
CUMMETpPHS, CIIBUT TOYKH IO MapaJuIeIbHON
npsIMOit

CrBur 1o HenapauieIbHON NPsSMOH,
U3MEHEHHUE PACCTOSIHUI

62

63

64

Kontponbhas pabora "B3anmuoe
PACHOJIOKEHUE MIPSMBIX M TUIOCKOCTEH B
pocTpaHcTBe"

IloBTOpEeHuE: yroa Mexay IpsIMbIMH Ha
TUIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJIILHOM
TPEYTOJIbHHUKE, TEOPEMA KOCHHYCOB
IToBTOpEHME: yrom Mex Ty
CKPEIIMBAIOIUMHUCS MPSIMBIMHU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckne MeTO b BEIYMCICHUS yIiia
MEXy PSMBIMHA B MHOTOIPaHHUKAX
JByrpanssIii yrosu. CBONCTBO JIMHEHHBIX
YTJIOB JBYTPAHHOTO yTiia

67

68

[lepnennukynsapHsie wockocTu. CBOWCTBA
B3aMMHO MEPIEHINKYJISAPHBIX MIOCKOCTEN

[Ipu3Hak neprneHauKyIIPHOCTH INIOCKOCTEN;
TeopeMa O IPSIMOU IepeECEeUeHUs IBYyX
MJIOCKOCTEH MEePIEeHANKYISPHBIX TPETheH
IJIOCKOCTH




69

70

[IpsiMoyronbHBIN Mapauienenunen; Kyo;
M3MEpEHHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napajenenunena

Teopema o muaroHany IpAMOYTOIHHOTO
napajieienuneia u CIeICTBUE U3 HeE

71

72

73

74

CTepCOMeTpI/I‘IeCKI/IG U MPUKIIAAHBIC 3a1a4Hu,
CBsI3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
MPAMBIX U IIJIIOCKOCTHU

[loBTOpEeHHeE: CKpEIMBAIOIINECS MPSIMBIE,
napajuiedbHbIe TNIOCKOCTH B CTaHAAPTHBIX
MHOTOI'PaHHUKAX

ITapa napamienbHbIX IIIOCKOCTEH Ha
CKpCHIMBAIOIINXCA MTPAMBIX, PACCTOAHUC
MEKAY CKpCIIMBaOIMUMUCA TIPAMBIMU B
MPOCTBIX CUTYALHIX

Paccrostare OT TOYKHM 0 TTOCKOCTH,
paccTosHUE OT MPSAMOI J0 TUIOCKOCTH

75

76

Beluncnenye pacCTOSIHUM MEXy
CKPEIIMBAIOIIUMHUCS NMPSIMBIMHU C TIOMOIIBIO
MEPNEHIUKYIIIPHON TIIOCKOCTH

TpéxrpaHHbIii yroJ, HepaBeHCTBA JUIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpEMbI KOCHHYCOB M CHHYCOB JIJISI
TPEXTPAHHOTO yIJIa

77

DJieMeHThI C(hepruiIecKoii TeOMETPHH:
TeoJIe3NIeCKIe JMHAN Ha 3emiie

78

KonTponbHas pabota "Yriibl u paccTosiHuS"

79

Cucremaru3anus 3HaHUH "MHOTOTpaHHUK U
€r0 DJIEMEHTLI"

80

IInpamuna. Buael nupamun. [IpaBunbHas
nupamuja




HpI/I3Ma. HpﬂMaS[ 1 HAaKJIOHHAasA MPU3MBIL.

81 1
[IpaBuibHas npu3zma

82 [psiMoii mapanenenumesn, NpsIMOYTroNbHBIN 1
napajuiesyienuIies], Kyo

83 Brinykibie MHOrorpanHuku. Teopema 1
Ditnepa
Brinykisle MHOTOTpaHHHKA. Teopema

84 Oiinepa. [IpaBuibHBIE U TOMYTIPABUIIEHBIE 1
MHOTOTPaHHUKHI

85 KonTponpras padora "MHororpanHuKH" 1

86 [TonsiTne BeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBwiio mapanienenurena 1

90 YMHOXEHHE BEKTOpa Ha YHCII0 1

91 PaznoxxeHnune BekTopa 1mo 06asucy Tpéx 1
BEKTOPOB, HE JISKAIMX B OJJHOH INIOCKOCTH

92 CxassipHOE IPOU3BEACHHE 1

93 Brraunciienue yriia Mexay BEKTOpaMu B 1
NPOCTPAHCTBE

94 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

95 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

96 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

97 IIpocreiimue 3agaun ¢ BEKTOpaMH 1

98 O00011IeHNE ¥ cUCTEMATH3ALU 3HAHWI 1

99 O00011IeHNE ¥ cUCTEMATH3ALUS 3HAHUI 1

100 Utorosast KOHTponbHAA paboTa 1

101 Utorosast KOHTponbHAA paboTa 1




102 O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie  IlpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoTsI
pecypcsl
1 [ToBTOopenne TeMb! "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B TIPOCTPaHCTBE"
5 [ToBTOpenue TeMsl "CxansipHoe 1
MIpOM3BEIeHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncnenue yria 1
MEKy BEKTOpaMHU B MPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE OPSIMOH, 1
MIPOXOJISIICH Yepe3 ABe TOUKHU"
5 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHNE 1
IUIOCKOCTH B OTpE3Kax
7 BexTopHoe nponsBeneHne 1
8 JIunelinble HEpaBeHCTBA, TUHEITHOE 1
MpOrpaMMHUpPOBaHHUE
9 JInHeliHbIe HEpAaBEHCTBA, TUHEIHOE 1
MpOTrpaMMHUPOBaHHE
10 AHaTUTHYIECKHE METOJIBI pacdéTa yriia 1
MEXy IPSMBIMH B MHOT'OIPaHHUKAX
1 AHanuTHYECKHE METO/IBI pacdyéra yria 1
MEX]y TUIOCKOCTSIMH B MHOTOT'PaHHUKAX
12 DopMyIia pacCTOSIHUSL OT TOYKH 110 1
IUIOCKOCTH B KOOPAMHATAaX
13 Haxoxnenue paccTossHuil OT TOUKH 10 1




IJIOCKOCTH B Ky0Oe

Haxoxnenue paccTosHui OT TOUKH 10

14 TUIOCKOCTH B IPABUJILHON MHpaMue

15 Kontponbnas pabota "AHanmuTHyeckas
reomeTpus"

16 CeueHnst MHOTOTPAaHHUKOB: CTaH/IAPTHBIE
MHOTOTpPaHHUKU

17 CeueHurss MHOTOTPAaHHUKOB: METO/T CJICIIOB
Ceuenus MHOI'OIrpaHHUKOB: CTaHAApPTHBIC

18 IJIOCKOCTH, TIEPECEUYCHHUS PSIMBIX U
IJIOCKOCTEH

19 [NapannensHbIe TPSMBIE U TUIOCKOCTH:
napaienbHble CeYeHUsI

20 [TapamienbHble IPSAMBIE U IIJIOCKOCTH:
pacdéT OTHOMIEHUIA

21 [NapannenbHbIe TPSMBIE U TIOCKOCTH: YTITBI
MEXTy CKPEIIUBAIOIINMUCS TPSIMBIMH
[leprieHquKyApHBIE IPSMBIC U TUTOCKOCTH:

29 CTaHIapTHBIE Naphl EPICHAUKYIIIPHBIX
IJIOCKOCTEH W MPSMBIX, CAMMETPUN
MHOI'OIr'paHHUKOB

23 [IepnenaukyIsipHbIE NPSMBIE U IUNIOCKOCTH:
TeopeEMa O TpeX MEPHEHIUKYIISIpax

24 [IepnenauKyIsipHbIE NPSMBIE U IUNIOCKOCTH:
BBIYUCIICHUS JJIUH B MHOTOTPaHHUKaX
[loBTOpeHue: mIoma M MHOTOYTOJILHUKOB,

25 dhopMyITBI TS TTOIA e, COOOpaKeHUS
nogoous

26 [loBTOpeHwme: mIoIa i MHOTOYTOJILHUKOB,

(dbopMynbl 11 TTomanei, cooopaxeHus




27

28

nogo0us

[ToBTOpEHME: TIIOIIA U MHOTOYTOJLHUKOB,
(hopMyITBI TS TUTOIIA/ICH, COOOpaKCHUS
momoous

Ilnomaau ceyeHUit MHOTOTPAHHUKOB:
IJIOIaIM IOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKEHUS TI0T00MSI

29

[Inomany ceyeHnii MHOrOrpaHHUKOB:
IUIOINAAN OBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaKEeHUs TOJ00MS

30

31

32

Konrtponbnas pabora "[loBropenue:
MHOTOIPaHHUKH, CEYECHUS MHOTOIPaHHUKOB"
O6béM Tena. OOBEM MPSMOYTOIEHOTO
napasulesienumnea

3amaun 00 yIBOCHUH Ky0a, 0 KBaIpaType
Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTprdeckue 3a/1a4u, CBI3aHHBIE C
00BEMOM IPSMOYTOIILHOTO
napajuiesienuneaa

34

35

36

ITpuknagHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MPSIMOYTOJIEHOTO
napajulesenue1a

OOBEM PSIMOI TPU3MBI
CrepeoMeTprudecKHe 3a/1a41, CBI3aHHBIE C
BBIYHCICHHEM 00BEMOB TIPAMOIT TPU3MBI

37

38

[puknannbie 3a1a4u, CBsI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI

Brruucnenne 00bEMOB TeI C TOMOIIBIO
ornpenaenéHHoro naterpana. O0bpEM
HaKJIOHHOM IPU3MBbI




Brluncienye 00bEMOB TEJ C IIOMOIIBIO

39 ornpenenéHHoro naterpana. OobpémM
MUPaAMHIBI

40 dopmyrna 06béMa mupamuabl. OTHOIIEHE
00BEMOB MTUPaMUJL C OOIIIMM YTIIOM

A1 dopmyna 06béma mupamupl. OTHOLICHHE
00BEMOB TTUPAMU]] ¢ OOIIIM yTIIOM

42 CrepeoMeTpuyiecKue 3aJauu, CBI3aHHbIE C
00bEMaMK HAaKIIOHHOM MPHU3MBI

43 CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbBIE C
00bEMaMU TUPAMHUIBI
[puknamasie 3a1aun 10 Teme "OOBEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [puknagusie 3a1aun 10 Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MMUPAMUIBI

46 [Mpumenenne o6bEMOB. Brunciienue
paccTosiHuS 10 TUIOCKOCTH

47 Konrtponbnas padora "O0bEM
MHOTOTpaHHHKA"
Hunuaapuyeckast MOBEPXHOCTb,

48 00pa3yromue IWIMHAPHIECKOR
MOBEPXHOCTH

49 Hunmunap. [psiMoit kpyroBoil HUIMHID.
Ilnomaas MOBEPXHOCTH IMIIUHAPA

50 Konnueckast moBepXHOCTh, 00pa3yroIIie
KOHHYECKOH moBepxHocTH. KoHyc

51 CeueHue KOHyca MIOCKOCTbIO,
napajieqTbHON MIOCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxkeHne KOHYCOB U




yCG‘-IéHHI;IX KOHYCOB

[Tnomanp 60KOBOM MOBEPXHOCTH U TOTHOM

53 MOBEPXHOCTH KOHYCa

54 [Tnomank 6OKOBOW MOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYyCa
CrepeoMeTprieCcKUe 3a]]a9d Ha

55 JIOKA3aTeILCTBO M BLIUKCIICHHE,
MOCTPOCHUEM CEUYCHUH ITUITUHIPA, KOHYCa
CrepeoMeTpUIeCKUE 3a]]a9 Ha

56 JI0KA3aTeIbCTBO U BBIYHMCIIEHHE,
MMOCTPOCHUEM CEUYeHUI nujimMHApa, KoHyca

57 [IpuxknagHbie 3aa4u, CBA3aHHBIE C
MWIAHAPOM

58 [puknanHble 3a1a41, CBSI3aHHbBIE C
LWINHIPOM

59 Cdepa u map
Iepeceuenvie cdhepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cepsl miockoctbio. Bug n
M300paKeHHE 1mapa
Iepeceuenue cdepsl U M1apa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepsl miockoctbio. Bug n
n3o00pakeHue mapa

62 VYpaeuenue chepsl. [Tnomans chepol u e
yacTeit

63 Cummerpus cdepsl U mapa
CrepeomeTpuueckue 3a1a4n Ha

64 J0Ka3aTcJIbCTBO U BBIYUCIICHUEC, CBA3AaHHBIC
co chepoii ¥ mapoMm, MOCTPOCHUEM HX
CCUYCHUI TIOCKOCTHIO

65 CrepeoMeTpUYeCKHe 331a4d Ha




JIOKa3aTeIbCTBO U BEIUMCIIEHHE, CBI3aHHEIC
co chepoii ¥ mapom, MOCTPOSHUEM HX
CEeUYeHH MIOCKOCTBIO

[Ipuknagasie 3ama4um, CBI3aHHbIE CO Chepoi

66
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIYHCIICHHUS B OKPYKHOCTH, CTaH/IaPTHBIE
moxoous

68 Paznuunple KOMOMHAIIMY TE BPAICHHUS U
MHOI'OIrpaHHUKOB

69 3anaun o Teme "Tena u MOBEPXHOCTU
BpauieHus"

20 3agauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

71 KontponbsHas pabora "Tena u moBepxXHOCTH
BpaieHus"

79 O0béM mmmHapa. Teopema 00 00bEME
MPSIMOTO IMIIMHAPA

73 Brruncnenne 00bEMOB TEIN € TIOMOIIBIO
onpenenéHroro narerpaina. O0nEM KoHyca

74 [Tomaayu OOKOBOM U TOIHOM MOBEPXHOCTH
KOHYyca

75 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BhEMOB IIMIIMHAPA, KOHYCa

76 [puxnamasie 3aqaun 1o Teme "OOBEMBI U
IJIOTA TN TIOBEPXHOCTEH Ten"
O061BEM mapa u maposoro cexkropa. Teopema

77 00 00béme mapa. [Inomank chepsr.

CrepeoMeTpUyeCKUE 3a/1a4ll, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIIapa, IapoBOTO




78

79

CCIMCHTA U IapOBOr'o CEKTOpa

[puknagasie 3a1aun 1o Teme "OOBEMBI
Ten", CBI3aHHBIC C 00BEMOM IIapa u
iomansto chepsl. COOTHOIICHUS MEXTY
IJIOIIAISIMU TIOBEPXHOCTEH U 00bEMaMu
HOXOOHBIX TEJI

[TogoOHBIC TENa B IPOCTPAHCTBE.
N3menenne o0béMa ipu mo00uu.
CrepeoMeTpuyiecKue 3a1a4u, CBI3aHHbIE C
BBEIYHCICHHEM 00BEMOB Tell U IUIOMaAeH
MOBEPXHOCTEN

80

KonTponbHas padora "[Tnomanu
MTOBEPXHOCTH B OOBEMBI KPYTIIBIX Ten"

81

JBwkenus npoctpancTBa. OToOpaKeHusI.
JBrxeHus U paBeHcTBO ¢uryp. Ooume
CBOMCTBA JBMKESHUN

82

83

Bupl nBukeHUi: napajiienbHbIi IEPEHOC,
LIEHTpaJbHAsl CAMMETPUS, 3€pKaJIbHAs
CHMMETPHUS, TOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus nonoous. [Ipsimas u chepa
Diinepa

84

85

86

reOMeTpI/I‘-IeCKI/Ie 3aga4u Ha IPUMCHCHUC
JABHXXCHHA

Konrponbnas padota "Bekrops! B
npocTtpaHcTse"

Oo6o61maroree mopTopeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 kmaccos,
cucteMaTtu3auus 3HaHuil: "[lapannensHOCTb
MIPSIMBIX U TIOCKOCTEH B MPOCTpaHCcTBE"

87

Oo6o6maromee noproperue 11 mousTuii u
MeToJI0B Kypca reomerpun 10—-11 knaccos,




cucTeMaTu3anus 3HaHuil: "BekTophl B
npocTpaHcTae"

88

89

90

91

92

O6o0matomiee nosropenue 11 noHsTHH 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHuil: "BexTophl B
npoctpaHcTae”

Oo6o6maromee noproperue 11 mousaTuit u
MeToA0B Kypca reomerpun 10—11 kiaccos,
cucreMarusanus 3Hauuii: "Oopem
MHOTOIpaHHHKA"

Ob6o06maromiee moBToperne 11 moHsATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucremMaruzanys 3Hanui: "OobeM
MHOTOIpaHHHKA"

O6o06maromiee moBroperne 11 moHsATHIA 1
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

O6o06matomee noproperre 11 moHATHI U
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucreMaru3anys 3Hanui: "Thronaan
MOBEPXHOCTH M O0BEMBI KPYTIIBIX Te"

93

Wrorosas koHTpOIBbHAA paboTa

94

Wrorosas koHTpOIBbHAA paboTa

95

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AITHS
3HAHUU

96

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU
U €€ pPoJib B Pa3BUTUU COBPEMEHHBIX
MHXXCHEPHBIX X KOMIIBIOTEPHBIX TEXHOJIOTHH

97

UcTopus pazButus cTepeoMeTprun Kak HAyKu
U €€ poJb B pa3BUTUU COBPEMEHHBIX




98

99

HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Ppa3BUTUA CTCPEOMCTPUHN KAaK HAYKHU
ueé POJIb B pa3BUTHU COBPEMCHHBIX
WHXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

Ucropus pazButus crepeoMeTpun Kak HAyKU

ueé POJIb B pa3BUTHU COBPEMCHHBIX
WHXXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hctopus pa3BuTHs CTEpEOMETPUH KaK HAyKU
U e€ poJIb B pa3BUTHH COBPEMEHHBIX
HWHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

101

102

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH
1 €€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA
Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX 1 KOMIBIOTEPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






